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Tom tat

Chit Han 12 loai vin tu biéu y ghi lai tiéng Han, dudc hinh thanh cich day hon 6000 nim. Chi véi khoang 30 nét (gdm cac
nét ca ban va bién thé) va 214 b(} thii da ciu tao nén hang van chit Han. Do su hitu han ctia nét chit va b thii v6i su vo han
cua sy vat, su viéc, hién tugng va y nghia cuc s()ng da 1am xuét hién kha nhiéu “chit Han gan gléng D& phan biét chiing
can dua vao nét cht, so lu0ng nét, bo thi, két ciu, am, hinh, nghia cua chu. Bai viét dé cap dén cic phuong phap phan
biét “chit Han gan glong " dya tren cdc dic diém khu biét ké trén; mot sd phuong phap gidng day va mot sd dan chiing vé
cdc nhém “chit Han gan giéng”.

T khoa:
Abstract

Chinese character is a kind of ideographical script which has been used to record the Chinese language formed more than
6000 years ago. With around 30 strokes (including basic strokes and their variants) and 214 “bushou” (an ideographical
part of Chinese language), thousands of Chinese characters were created. However, the number of strokes and “bushou” is
limited whereas the things, events, phenomena, meaning of the life are infinite, many “similar Chinese characters” were
formed. In order to distinguish them, it is necessary to base on the stroke, the number of stroke, “bushou”, composition,
sound, shape, meaning of that character. This article mentions methods basing the distinctive features for distinguishing
“similar Chinese characters”, which are mentioned above, together with several teaching methods and some evidences of
groups of "similar Chinese characters".

“chit Han gan gidng”, phuong phdp phan biét, phuong phép giang day.

Keywords: similar Chinese character, methods for distinguishing types of Chinese characters, teaching method.
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canh nhiing thuan 10i vé mit phat am, ngit phap,
cung hé ngon ngit, chit Han ludn 12 “vén dé 16n”,
gay khong it khé khin, “phién toai” cho ngudi
hoc. Béi khac véi hé ngon ngit gn—Au, chit Han

1. Pat van dé

Tiéng Han 12 loai ngon ngit khong bién d6i
hinh th4i, cing loai hinh ngdn ngit véi tiéng Viét.

Vi vay, trén thuc té ngudi Viét hoc tiéng Han
s& c6 nhitng thuan 1¢i nhit dinh. Tuy nhién, bén

12 loai chit khéi vudng (77 H5), dugc hinh thanh
bdi su két hop clia cac nét va bd thi.

Email: minhhangpham2@gmail . com (Pham Thi Minh Hing)
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D€ viét dep chit Han can viét chuin xdc cdc
nét va bo thd, ddm bao su can dbi gitta cac bod
phan trong khdi vudng. Nhung viét dep khong
chua di ma con can phai viét ding. Trong qud
trinh tim hi€u va qua thuc té giang day, ching
t6i nhan thiy ngudi viét chit Han khong hiém
khi viét sai (thira, thiéu nét) hoic viét nham sang
“chif Han gan giéng” khdic, k€ c4 ngudi Trung
Quédc. C6 thé c6 nhitng trudng hop viét sai khong
anh hudng 16n dén ndi dung, y nghia clia cau hay
viin ban, nhung ciing khong it trudng hop viét sai
hay nham 14n sang chit Hin khic din dén nhiing
sai 1éch rit nghiém trong vé mit ngit nghia.

Chat Han dbi véi ngudi hoc ludn 1a diém kho,
nhét 13 phan biét “chit Han gan gidng” (CHGG)
lai cang kho hon. Trong qua trinh van dung chit
Han, hau hét ngudi hoc thudng d€ xay ra sai sot
hoic nham 1an. Piéu nay c6 ca nguyén nhan chii
quan 1an nguyén nhan khach quan. Qua phén tich
mot sd van dé lién quan dén CHGG ciing nhu céc
nguyén nhan gy nén su nham l4n, ching t6i dé
xuét cac phuong phap phan biét cling nhu mot s6
phuong phap giang day CHGG. Tur d6, giup nang
cao kha ning tiéng Han ctia ngudi hoc.

2. Noi dung chinh

2.1. Mot s6 vin dé vé “chir Hdn gan giong”
2.1.1. Pinh nghia

“Chit Han gan giéng” (CHGG) 1a nhiing chit
Han c6 két cAu hinh thé gan gidng, c6 cung thién
bang, c6 s6 nét chit tuong duong hoic cing dong
thdi mang hai trong ba dic diém néu trén. S
nét chii tuong duong nghia la gitta cac cht co
s6 luong nét hoan toan bang nhau, hoic ciing c6
thé chénh léch 1 dén 2 nét chit. Vi du:

.~ &~ E: ba chit nay c6 cach phat Am
khac nhau (. /j/,E /y/, E. /si/) nhung ching c6
cuing két cu, d6 1a chit don thé. Chiing c6 s
lugng nét nhu nhau, mdi chit déu c6 3 nét, nhung
khéac nhau & d6 cao thap ctia nét s6 cong moéc.

R~ 2R: hai chit R /wei/ varK /mo/ ¢6 sb
luong nét chit bang nhau (5 nét), c6 cuing két cau
don thé, nhung khac nhau & d6 dai ngin ctia nét
ngang thi nhat.

IK ~ : hai chit Kk /mei/ va /mo/ c6 sb luong
nét chit bang nhau (8 nét), c6 cung két ciu trai

phéi, cuing thién bang ZC, nhung khéc nhau & do
dai ngin ctia nét ngang thi nhat.

|« H: hai chit H /ci/ vafil] /1a/1a/ ¢6 cing
két cAu trai phai, cung thién bang 1] , nhung khac
nhau vé s6 lugng nét chit (1an lugt 1a 7 va 8).

Hi~ Hu: hai chit 71 /méng/ vask /yud/ ¢6 cung
két ciu trén duéi, cing bd phan ciu tao chit [ ,
nhung khic nhau vé s6 lugng nét chit (1an ludt 12
7 va 8).

%« E%: hai chif nay 1an lugt c6 cach phat Am
1a /ju/ va /g/, ching c6 cuing két cAu trén duéi, c6
cung thién bang HY, chiing khac nhau & bo phan
céu tao chii bén dudi.

T1 ~ 7%: hai chit nay Ian ludt cé cach phat
am 12 /t a n/ va /pin/, chiing c¢6 cliing két ciu trén
du6i, c6 cung thién bang I

2.1.2. Nguyén nhdn hinh thanh

Thi nhét, chit Han c¢6 lich st hinh thanh va
phat trién 1au doi, khodng 6000 ndm. Qua céc
tu liéu chit Gidp ¢ vin va chit Ti€u Trién nhin
nhan thi khi chit Hin xuét hién di c6 sb luong
16n chit gan giéng. Chiing khong thé phan tich
v6i phuong phdp tao chit Han thoi ki méi hinh
thanh. Dua vao qui luét phat trién cta chit Han,
thi hinh dang chit Han tu hinh vé t6i nét chu, tu
tuong hinh tSi tuong trung, tif phic tap dén don
gian. V& nguyén tic tao chi, tif biéu hinh dén biéu
¥, sau dugc mugn d€ bi€u am. Trong lich st phat
trién chit Han, chit biéu hinh don thé xuét hién
sém nhit, né biéu dat khai niém thong qua hinh
dang bén ngoai cua su vat khach quan, ma su vat
von ton tai nhitng dic diém giébng nhau nhit dinh,
hon nita thoi di€ém do suy nghi clia con ngudi con
rit ngay ngod, nhan thiic chua cao, vi vay hinh
dang chit Han do ho sdng tao ra c6 do gidng rat
16n.

Thu hai, hinh dang chtt Han na na 1a hién
tuong dic thi do tinh chit va dic diém chit Han
quyét dinh. S6 luong “chit Han gan gidéng” trong
loai chif tuong hinh thdi ki diu c6 han, nhung
theo da phat tri€n cta hinh thé chit, sy don gian
héa ctia kiéu chit, nét chit thay thé cho nét vé, chit
Hén dan dan dugc ki hiéu héa GC51L). Su mau
thuin gitta tinh vo han vé y nghia cta ngii t6 ma
chit Han bi€u dat véi tinh hitu han ctia sy bién d6i
ki€u chit khién khong thé tranh khéi su xuét hién
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va ton tai “chit Hin gan gidng”. Hon niia, hinh
dang chit Han phtc tap, s6 luong kha nhiéu, ma
chi ¢6 gan 30 nét co ban va nét bién thé. Tl von
ven by nhiéu nét d6 da tao nén hang ngan hang
van chit Han, tit nhién sé& xuét hién hién tuong
gibng, thoat nhin na na nhau.

Chtt Hén rat kho nhan dién, kho viét, khé
ghi lai. Do vAy khién cho rt nhiéu ngudi nudc
ngoai mudn tim hiéu va hoc ngdn ngit vin héa
Trung Qudc thiy chiin budc, né ciing trd thanh
mot trong nhiing nguyén nhan chinh ma ai ciing
phai cong nhan tiéng Han rit khé hoc. Trong kho
tang chit Han, viéc ton tai s6 luong 16n CHGG
cang lam rao can cua viéc hoc chit Han 16n hon.
Chi vé6i 2 chit “F” va “F4”, chiing khac nhau &
1 nét chit thoi da c6 thé khién cho ngudi mdi hoc
chit Han mot thai gian ngan da cam théy bbi rdi.
Khong nhitng viy, dbi v6i ngusi méi bat dau hoc
chit Han vi chua cé kién thic vé am, nghia cua
chit, ngay ca nhitng chii rit gian don nhu “A -

”va “Zdr+ 17 cling di khién ho cdm thiy mo
hd. Vay dé thao g& nhiing khé khin nay, can c6
phuong phap phan biét chung mot cach hiéu qua.

2.1.3. Nguyén nhdn dé gday nham ldn cic CHGG
voi nhau

Nguyén nhan khach quan

- Do yéu tb lich st gitta c4c chit Han c6, giita
céc chit Han phon thé c6 su khéc biét khd 16n, do
d6 c6 thé han ché su nham 14n gitta c4c chit Han.
Sau khi don gian héa, chit Han dudc giam bét cac
nét chit goi 1a “chit Han gian thé”, rit thuan tién
cho viéc ghi nhd va hoc tip. Tuy nhién, chinh vi
vay ma s6 lugng CHGG ciing ting 1én va ciing
tdng thém do kho d€ phan biét cac CHGG véi
nhau. Vi du: F (O va T, & O va &, & () va
K....[5].

- Do dic trung ciia CHGG: kha nhiéu chit
Han tuy c6 nghia khac nhau nhung do cung &m
doc, hoiic cung s6 luong nét chit, cung két ciu,
hinh ddng chit gan gidng, hoic cung thién bang
nén dé khién ngudi hoc nham 1in. CHGG c6
nhiing dac trung dudi day:

(1) Nét chit gibng, vi tri nét chit khong gidng,
nhu: A vaA.

(2) Hinh ddng chit gan giéng, khéc hinh dang
nét chit, nhu C, C, E..

(3) Hinh dang chit gin giéng, khac thién
bang, nhu BE va 22

(4) Hinh dang chit gan gidng, khic s6 nét chi,
nhu K vazg,

(5) Hinh déng chit gan gidng, am doc gin
gibng, nhu BK va K.

(6) Hinh dang chit gan gidng, khac am doc,
nhu fiZva J&.

(7) Gibng bd thi nhung khac vi tri (két ciu),
nhu’iva £, i va o1.

T nhiing dac trung trén nén tuy trudng hgp
ma cic CHGG c6 dd khac biét nhiéu hay it, dé
hay kho phan biét.

Nguyén nhan chu quan

V6i dbi tuong ngudi hoc c6 tu tudng va thai
do khong coi trong chit viét, c6 suy nghi chi can
néi troi chdy, doc thong sudt 1a di ma ciu tha,
khong cin trong khi viét cling dé x4y ra viéc viét
sai chit. Mit khac, néu ngudi hoc khong y thiic
dudc rang c6 rat nhiéu chit Han c6 hinh dang gan
gibng ma y nghia va cach ding hoan toan khac
thi d6 cling 12 nguyén nhan gy nham Ian chit nay
véi chi kia.

2.1.4. Phuong phdp phdn biét CHGG

Phuong phap lidp lai d€ ghi nhé va hoi
tudng

Vao thé ki 19, sau nhiéu nd luc nghién ctiu
vé tri nhd, nha tAm 1y hoc ndi tiéng ngudi Puc-
Hermann Ebbinghaus di cong b6 do thi “tri
quén” (i 75 H4%). Theo do thi nay thi kha ning
gdi nhd ctia ban vé bat ky mdt thong tin nao ciing
sé giam dan theo thoi gian. Trong qua trinh hoc
tap, viéc “ghi nhd” dén “hdi tudng” 1a cad mot
qua trinh, bao gdm ghi nhé, duy tri, xdc nhin va
hoi tudng. Ching ta c6 thé van dung quy luat “tri
quén” nay vao viéc hoc CHGG. Bdi vi, chit Han
xut hién véi tan suét cang cao thi ngudi hoc cang
cam thdy quen thudc vdi hinh dang chit do, ti 1&
nham lan cang thip. Vi vay, trong qu4 trinh giang
day, gido vién can két hop gilta mdi va cii. Mbi
1an hoc chit méi, nhét thiét phai 6n chif cii va dan
vi du nhiing CHGG tuong ung, khong ngung lap
lai va nhAn manh. LAu dan, ngudi hoc tu nhién sé
khic sau nhitng CHGG nay. Py la cach thudng
dung nhit. Tuy nhién, ciing c6 mdt s6 CHGG diic
biét khac ma chiing ta cAn 4p dung phuong phap
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riéng phu hgp hon.

Phuong phap nhom nét chur

Trong nghién ctiiu giang day chtt Han, ngudi
day thé hé truSc da dua ra phuong phap phan biét
“chif gin gibng” tuong d6i khoa hoc 1a phuong
phap “nhém nét chi”. Dya vao nét chit ¢ ban
tuong dbi 6n dinh mang tinh dai dién cho bin
chét ctia chit Han d€ tS hop phuong thiic két cau
la ¢6 thé phan biét dugc CHGG. Phan biét chit
vGi phuong thic “nhém nét chi” chinh la phuong
thiic nhom nét chit khac nhau tao nén nhitng chit
khong gidng du cling hinh dang chit, s6 nét chi,
biit thuan. Vi du: “A ~ /U~ A”. D€ nhém nét
chit mang céc dic diém & trén truSc hét phan
biét nét chuin co ban va nét t6 hop. Nhiing chit
c6 nét thuin uu tién truée 1a nét chuin co ban,
nhiing nét c6 quan hé t6 hgp v6i nét chuan co ban
12 nét t& hop. Su két hop giita nét t& hop va nét
chudn co ban dua trén 3 tiéu chi: fHZ tuong cach
(khoang cach), M #%tuong can (do tiép xic), 1H
“Ztuong giao (do giao thoa) 1a c6 thé phan biét
mot s6 CHGG. Vi du dé phan biét </\” va “ A\~
ta dua vao khoang cach va do giao thoa cua nét
mac, “7]” va “J7” ta dua vao do tiép xuc, do
giao nhau ctia nét phdy. Déi vé6i chit “ A\ va “ A\~
thi phuong thiic t6 hop clia nét mac va nét phiy
déu 1a do tiép xdc. D6i véi chit “K va “FK” thi
nét phiy clia chiing déu c6 su giao thoa, vay tién
hanh phan tich ki cang & phuong thiic t6 hop: do
tiép xic va su giao thoa. O phuong thic t& hop
giao thoa, dua vao vi tri ctia diém tiép xic khong
gibng nhau phan thanh: diém dau, diém gifta va
diém cubi. Pbi véi chit “ A’ va “ A\ thi phan biét
nét méc tiép xic gilta va nét mac tiép xic dau.
Trong phuong thiic t& hop giao thoa, dua vao sb
diém giao thoa ctia nét t6 hop ma phan thanh don
giao, song giao, tam giao. “7KX” va “K” phan biét
& chd don giao nét phiy va song giao nét phay.
Con c6 mot sd it chit gan gidng c6 cung hinh
dang chif, s& nét chit va nét bt thuan thi dua vao
vi tri t8 hop nét chit d& phan biét, chi yéu hai
loai: vi tri trén dudi cua nét ngang dai, nét ngang
ngan khong gidng nhau va nét chim khong giéng
nhau. Chang han: “+ « &£, “FRK - K”, “K-
R, <“ES EF7 S ET, RS R 4]

Phuong phap lién két Am, hinh, nghia cta
chu

Pa phan CHGG la chit Hinh Thanh. Déi véi
“chit gan giébng” cling phan thanh ([F] /= 5%) ¢6
thé hudng ngudi hoc chd y dén su khac biét vé
phan hinh, c6 thé st dung mot s6 cach thic hinh
tuong hoa, phong to di€ém khac biét d€ khic sau
vao tri nhS ctia ngudi hoc, ddng thdi dua vao kién
thiic tif nguyén hoc, dién giai dé hiéu, tif c4i nhd
nhét cho dén hét. Vi du: “$¥ - ¥ . ##” c6 thanh
bang va am doc giéng nhau, cin néi rd cho ngudi
hoc biét am doc ctia ba chif, sau d6 chi ra bd phan
& gitta khong gidng. Nhitng bd phan khong giéng
nay va y nghia ctia chif lai 1 su két hop bén chiit.
“¥¥: nghia gbc 1a dung dao cat rdi vat gi do,
bd phan & gifta rat giéng hinh ddng ctia mot con
dao, ngudi day c6 thé ding tranh 4nh va dong tac
dé dién ta va viét 1én bang bd phan ciu tao chil
d6 (1 ). Hodc bén canh viéc vé mot con dao, c6
thé dung dong tdc tay thé hién trang thai diung
dao cat dd, huéng cho ngudi hoc su lién tudng,
cudi cung chi ra hé c6 y lién quan dén viéc cat
roi su vat thi déu dung “¥¥”, va hoc nhiing tir
thuong dung nhu: “43#¥°, “P¥50”, dit nhiing
cau don gian gidp ngudi hoc nhé sau hon. Chit
“¥#” c6 lién quan dén viéc néi chuyén, y nghia
tranh luan, bién bach, gidi thich, vi du “ J& 2%
B AT HEL 2 (Tuan sau trudng t6 chiic mot
budi thao luan.). Chit “#” lién quan dén dau téc,
y nghia 1a bén téc, tét téc. Gidng & trén c6 thé
dung hinh anh giai thich. Pi v6i ngudi hoc ¢
trinh dd cao hon c6 thé nhac dén nghia bong:
T 1a ndm diém yéu, ké hd cta ngudi khac
AN LI A FIFERR). “Chit gan gidng”
c6 cung thanh bang “& « B cling c6 thé dung
cach nay dé phan biét. “/& 1a hinh dung tli, dung
d€ biéu thi tinh cdm clia con ngudi, c6 lién quan
dén hoat dong tdm li clia con ngudi, biéu thi su
chan thanh, thanh khin. “&”: y nghia cla chit
nay c6 lién quan dén dat dai, 1a dong tir, nghia
gbc 1a dung siic dao dat, nghia rong hon 1a khai
khén, thudng chi khai khan dAt hoang. Khi trién
khai gidng day cic “chit gan giébng”, chiing ta nén
st dung triét d€ cac loai phan mau dé ghi chu cic
hinh bang khac nhau. Van dung nhiéu mau sic
thudng mang t6i cho ngudi hoc su kich thich vé
thi gidc kha manh, gitip dé phan biét. Hon nita,
ciing khién cho viéc trinh bay clia ngudi day rd
rang, noi bat, dep, thu hit sy chd y clia ngudi
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hoc. Trén déy chiing t6i da nhac dén CHGG cung
thanh bang.

Trong chit Han c¢6 khong it thién bang khac
nhau bdi mot nét chim, mot nét chit, nhin thi
gibng diy, nhung y nghia thi khic xa mot trdi
mdt vuc. Nhung do khéc biét qua nhd, thuong dé
bi nham 1an ma nhan dién sai chit. C6 mot cau
chuyén vui thé nay, doi Tién Thanh c6 mot ngusi
tham gia cudc thi khoa cii, trong bai thi viét nham
“BRERFK B Z” rong “F 2. ZHFE” thanh “fR
RIS Z . Gidam khao budn cudi chdy ci nude
mat, phé mot cau nhu thé nay bén dudi: “&f &f
{R%E 71 (Sai 16i anh trai 6i!). C6 su tic cudi
trén 1a do hai chit d6 c6 su giébng nhau vé thién
bang, lai thém cung am doc. Do vay, chung ta
can dua vao y nghia khidc nhau ctia thién bang
gan gibng d& huéng din ngudi hoc phan biét.
Trong (DUF TR 55 HI 0 # ) (& X7
& H) Vuong Binh da don ct ra mot vi du khd
kinh dién: “f¥ « 1F” c6 thién bang gan gidng.
¥ do bo nhan ({ ) lam thién bang, thuong goi
1a nhan diing (¥232 \). B6 nhan nay trong gidp
¢6 vin 1a hinh déng clia ngudi ditng nghiéng. Ci
hé chit Han nao c¢6 bd nhan nay 1am thién bang
thi ¥ nghia da phan c6 lién quan téi hinh ddng
hodc hanh vi dong tac ctia con ngudi, chang han
nhu: 1], M (#J] /rén/: tuong duong véi do cao
clia con ngudi, khoang 8 thudc ¢ (—/1=/\X).
Nghia gbc ctia “M” 1a “theo, di theo”, nghia mé
rong 12 “thuan theo™). Thién bang trong chit £
c6 tén goi 1a song nhan (A 37 \), trong gidp
¢6 vin la chit Han doc 1ap. Nhitng chit Han do
bd song nhan lam thién bang thuong c6 y nghia
lién quan dén viéc di lai hoic con dudng. Nhu
fiF nghia 1a “di xa”, %% nghia 1a “di cham”,
nghia la “con duong thuén tién cho viéc qua lai”.
Chi khac nhau mot nét phay gitta don nhan va
song nhan, vé hanh vi dong tic & c4 hai nhém déu
c6 chd gidng nhau, nhung nhém 1 thudng nhin
manh hinh dang tdng thé hoic dong tic clia con
ngudi, nhém 2 nhan manh nhiéu dén dong tic cu
thé ctia chan. Vi du f£ va 1F thi f£ c6 nghia la
“diing lai & mot noi nao d6”, ¥ c6 nghia la “t6i
mot noi ndo d6”. Hay nhu ffva 15, {5 c6 nghia
1a “diing hau ha ngudi bé trén”, £F 1a hanh dong
“hai chan di t6i di lui, th€ hién y chd dgi”. Puong
nhién chiing t6i chi dang n6i dén trudng hop ham

y khéc nhau ctia hai thién bang gan gidng, ciing
c6 nhiing y nghia cua chtt Han khong phu hgp véi
dic diém khai quét nay. Do do, ngudi day khi gidi
thich khong thé don gian suy ra tif y nghia chung
chung ctia thién bang, tét nhat tit nhém chit cu thé
d€ tir tir phan biét. Cung véi trudng hgp nay con
c6 thién bang hai cham thiy ¢ (W 57K 5%), thién
bang ba chAm thily 7 (= 5.7K5%), bdy  (AK5%),
bd thizk (785%), bo tai gdy § ($&F3%), bd moc
AR (RF55), b0 kim % (&F5%), bo t6 £ (B
55), b0 khdu M (1555), bo nhat H (HF5%),
bd nguyét H (H5°5%) déu c6 thé tit ngudn gbc
va y nghia hinh ddng cda thién bang tién hanh
phan tich.

Chit Hén 12 thé théng nhit cla hinh, am,
nghia. Ngoai viéc phan biét chti dua vao su khac
biét vé& hinh dang chit mot cach don thuan, ciing
c6 thé két hop am va nghia d€ phan tich phan
biét. Phan biét CHGG tdt nhét cling dua vao ba
phuong dién nay: ndm bat hinh bang, doc chuin
am chu, dua nghia phan biét chu. C6 nhu vay méi
tinh 12 nam dudc toan dién mot chit Han (Duong
Di Binh, Di H6ng Xuyén, 1998).

Liy am phan biét hinh (L& #IE). C6 mot
s6 chit cho du hinh dang rét gidng, nhung 4m
doc ngudgc lai rAt khac. Vi du nhu hai chit %
va 7%. Chit % /ju d n/ c6 nghia 1a “cudn tron do
vat gi do lai”, ciing chii nay nhung doc /juan/ thi
nghia 12 sach, sich v&; 7 /quan/, nghia 1 “phiéu,
vé, ching chi”, néu doc 1a /xuan/ thi c6 nghia 1a
“yom cudn trén cdc vat nhu cau, khung ctra...”.
Vi vay, khi gido vién gidng day nhiing chit gan
gibng nhat thiét phai doc diing, chuin am cda
nhing chit khong thuong dung, chi ra chinh xac
su khdc nhau vé am doc ctia ching v6i nhiing
“chit gan giébng” xuat hién nhiéu hon, tot nhét
can dua vao nhiing chit gan ghi nhé, hoc thudc
long Am, nghia, hinh d€ c6 thé phan tich phan
biét “chit gan giéng” khi can, c6 vdy mdi tranh
dudc nham 14n.

Dua vao nghia phan biét hinh (UL X HETE).
Két cAu hinh thé ctia chit Han biéu thi y nghia
cua chit, tir d6 c6 thé cin ci vao nghia clia chit
ma phan biét “chif gan giébng”. C6 mot sb chit it
xuat hién con c6 thé két hop am, nghia d€ phan
biét. Vi du chit 7K trong “H FEAVEMK” . Trude
hét can néi 16 cho ngudi hoc biét chit nay doc
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12 /ch @ ng/, sau d6 cho ho biét nghia gbc clia cau
trén 12 “lam ma gidp hé dn ngudi”, sau ndy cé
y chi ngudi gidp ké 4c 1am viéc 4c, nén chit 1k
c6 bd don nhan (FE32 A : 1 ). Hiéu cach doc
va y nghia cta fk sé khong nhan nhim thanh
chit K /chang/. Giang day chit c6 tan suit xuat
hién thip qua hai phuong dién 4m va nghia la
phuong phap phu hdp. Do nhiing chit nay khong
hay diing, hau hét moi ngudi khong quen thudc
am va nghia cta no6, vi vay thuong xay ra hién
tuong doc nham thanh nhiing chit gan giéng hay
xuat hién. Liic ndy bang nhiéu c4ch phan tich am,
nghia clia cdc chi it xuét hién, c6 thé gitp ngudi
hoc ¢6 4n tugng siu dim véi nhitng chit nay, khi
phan tich méi khong c6 hién tuong nham 14n vé6i
chu thong dung [4].

Phuong phap phan biét dua vao ngir dung,
ngit hudng

Néu phan tich & géc do ngit dung thi c6 mot
s6 CHGG c6 y nghia biéu dat mang tinh hai huéc
ma nhiing chit khac khong thé thay thé dugc. C6
thé€ dua vao dic di€m nay sdng tao ra nhiing ciu
chuyén ngan c6 y nghia sau xa, thu hiit su chd y
ctia ngudi hoc, tao 4n tuong manh, khién cho gid
giang day chtt Han kho khan tré nén sinh dong,
hip din. Phuong phap nay c6 thé goi mot cach
gian don la “phuong phap ghi nhé chit qua cau
chuyén ké€”. Vi du: chit “F” va “F” c6 thé la
mot vi du dan dit dén cau chuyén khen viéc bao
vé nong dan. Ngay xua cé mot tén vo lai, y vao
ngudi ba con 1am quan & Triéu Dién, thudng hay
4n hiép mot ngudi nong dan no. Mot 1an, ngudi
nong dan 1én nui chat cui, tén vo lai dung don
ganh danh vao nguoi nong dan no, anh ta dung
riu dd lai, két qua 12 1am bi thuong cénh tay clia
tén vo lai d6. Han ta 1én huyén td cdo ngudi nong
dan da dung riu danh ngudi. Tri huyén dodn biét
dudgc noi tinh, rat thong cdm véi ngudi nong dan,
do d6 da sta chit “F3” thanh “chit gan gibng”
1a “f”, vay cau “FH A1 A\ thanh cau “f7
% N>, nghia 1a “vung riu lam bi thuong” chd
khong phai 1a “dung riu lam bi thuong”, nhu vay
12 do vo ¥, chii khong phai ¢d y va phan quyét
cho ngudi ndng dan vo tdi. Tén vo lai khong co
15i nao dé€ chdng ché va cu cii lai nita.

Ngoai ra, con c6 cau chuyén vé chit “f1” va
“If1”. Ngay xua,  mot huyén nhd no cé mot quy

dinh bat thanh vin nhu sau: néu ai #n cap do vat
ma c6 y tra lai thi dugc mién toi, néu dn cap tién
bac s& bi phat tdi rit ning. Trong huyén, quan
huyén va mdt tén trdm c6 quan hé gia dinh nén
tén trom kho tranh khoi chuyén hdng hach, ngang
ngudc vi quan huyén hay né tinh ma khong phat
t6i han ta. Mot hom, tén trom #n cap khin cla
mot ngudi ban hang rong ngheo nén ngudi nay
cdo quan. Quan huyén mudn nhin viéc nay triing
tri tén trom nén nhanh tri thém mot nét phay, chit
“1f1” (khiin) thanh chit “m” (tién). Két qua, quan
huyén can ct vao do dinh tdi tén trom kia. BPong
thdi ndy clia quan huyén dugc ngudi dan hét long
khen nggi, va tén trom bi trung phat thich dang.
Qua cau chuyén nay c6 th€ giip ngudi hoc nhé
sau hai chit M7 va .

Véi phuong phéap nay, ngudi day c6 thé khién
ngudi hoc cdm thiy hao hing hon. Hing thi
chinh 1a dong luc cua viéc hoc tap, tdim ly ham
thich, ndo bo hoat dong tich cuc, tinh than tap
trung, viéc cdm nhan, ghi nhd, tim hiéu sé dat
trang thai tot nhat, vay c6 thé mang lai hiéu qua
day hoc tét nhit. Tuy nhién, gid hoc chit Han
khong phai 12 budi ké chuyén, chi c6 thé md rong
nhiing “chif gan giéng” phit hop véi bdi canh vin
héa nhit dinh, bd trd ndi dung bai hoc, nhat thiét
phai chd y dén s6 lugng chit can dua ra va thoi
gian b tri cho gio day.

Phuong phap phan biét dua vao cau ve

Ngudi day c6 khi con phai tao ra moi truong
ngon ngli, qua su gidi han ciia mdi trudng ngon
ngit d€ phan tich “chif gan gidng”. V& ban chit,
day la hinh thiic mugn phuong phap nhan mat
chit kha phd bién cta hoc sinh tiéu hoc, trung
hoc Trung Qudc. Phuong phdp nay thong qua
ngit cdnh nhém, két ndi mot nhém cac “chit
gan gibng” vé co ban (da phan la gidng thanh
bang), dua vao nghia clia tif va clia cau d€ phan
biét ching. Vi du phan biét cic chit &, &,

&, i5, 15, 15 qua cau “JAl/KiFIH R,
FERKEKRRE, T ADEFER, F
PRANEAREE” (am doc: Héshu 1 q 1 ngqing
ti G nqi ging, q 1 ngw G zhing zhe da y d njing,
zud le b shd o hd o shiging, g I ngn I bl yao
sh @ nghai ta). Tam dich: “Nudc trong leo 1éo
trdi xanh xanh, mot chu éch lanh giuong doi mat,
lam bao viéc tot 1am viéc hay, xin dung hai chu,
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éch xanh 0i”. Mot nhém “chit Han gan gidng” ¢
chung thanh bang “%& " dugc phan biét nhu vay.

Hay mo6t nhom CHGG c6 chung thanh bang
“f1” ciling dudc phan biét cho dé nhé qua vin
canh sau: “E=/NHE, IR KHE, HF
RCHE, FHACUKE, HJIEHA], KEE
WU, ROKREEM, B RRETEM, ok
TER, AE/ER, a5FHiAEL, KK
EAL I (R #RH-Tu Chan Diém, 2002) (am
doc: pido liang xido shubdo,jid y1 zud
changpdo, y O u sh O u chéng bao, xia y U chéng
b 1 ngbdo, yong dao bd di bao, shui 11 mao
paopao, di d nhu O fang bi @ npao, y O u zi néng
sai pd o, cdo téu dibd o 14i, yue pang xid o
tongbdo, bdo zi zU ci duo, dajid yao ji
h d o). Tam dich nghia ciu trén 1a: “C4i tdi x4ch
nhdé (/NF562) xinh xinh, thém bd y- % 1a cdi 4o
sudn xam (£ #{), c6 bo thi- ¥ thanh “6m ap”
(#1), thém bd vi-FF thanh mua da (VKE), ding
dao-bo 1] d€ dao dat (1)), c6 bo thiy-{ la chit
Jf, cham Itta d6t phao (¥f4E), c6 chan-bo /2 thi
“chay” (#f), bo thio dau-+ 1a lda trd dong (¥
1), bd nhuc- A 1am thién bang 1a “ddng bao” ([F]
fifl), chit £, c6 thé tao thanh nhidu tit, moi ngudi
phai nhé ki”.

Hoic dé phan biét cac chit &, IR, 18, 1R
c6 cung thanh bang R thi dua vao cau “H %
FERAT, A R E B, BARHGER, WAL E
1R (am doc: y O u gidn ctin yinhang, y 6 ujid o
g €nzhe pdo, shi mi g€ nlidn g € n, shudng
rén ji shi hén. Tam dich nghia 1a: c6 tién (bd %)
la chit #R trong tit #217, c6 chan (bd &) la chit
B trong ngit BRE I, c6 cay (bd /K) 1a chit 1R
trong ngit fR1ER, song nhan (bo 1) 1a chit 1R).

Hay c6 thé phan biét 3£ va 3¢ qua cau “/> T
o R3E £ T <k (Amdoc: shdole
“shi” qu “m di”, du O le “shi” qu “mai”. Nghia
la: b6 b6t “ 1" 1a chit 3K, thém “1 1a chit 32).

Nghia cia tit (chif) trong cdc ciu ngan trén
giup nhan dién chtt, mat khac khi doc 1én nghe
van va xudi tai, thuan 10i cho viéc kich thich su
hiing thd & ngudi hoc, gitip ghi nhé tdt hon.

Phuong phap phan biét cin ci vao sb
luwgng nét chu

V6i nhitng CHGG c¢6 bo phan ciu tao chit rat
giébng nhau, néu khong nhin ki khé ma thiy dugc
su khac biét. Nhung nhiing chit nay thutng co

s6 lugng nét chit khac nhau, chiing ta c6 thé Igi
dung dic diém nay d€ phan biét ching. Ching
han 3 chit gin gidng sau: [t (4 nét), It (6 nét),
8 (8 nét). Tt d6 c6 thé dién thanh cau: “It” ¥)
oS, DPE R <H, ZREDY <5 (1 c6
sdu nét, bét hai nét latt,, thém hai nét 1aL) dé
phan biét. H(6 nét), H(5 nét), H (4 nét), ta dua
vao ciu sau d€ phan biét: “HX Hii: FATA
Rt —27, “AX Hu: JATAFE A —
£ (Chit H néi véi chit H: cong ty chiing toi
méi vao 1 ngudi/ Chit H néi v6i chit H: cong ty
ching t6i tinh giam mot ngudi) [S].

Phuong phap phan biét dua vao kinh
nghiém

Mot sb chit Han c6 thé dua vao viéc lién két
kinh nghiém va tdm ly nhan thiic d€ phan biét. Vi
du: khi phan biét “J& - &7, thi lién hé t6i nhiing
giot suong budi sém véi su trong subt clia nhiing
i lién quan t6i nudc voi nhau, hay lién hé t6i su
moi moc, 161 mai lién quan t6i viéc ndi nang véi
viéc dua ra 18i thinh ciu véi nhau.

Khi phan biét “¥&” va “%”, ndi véi ngudi
hoc ring, trén “F” 1a ngon ¢, giita giébng nhu
gbc cd, bén dudi 1a chit khiu (cai miéng), tudng
tuong miéng nhai gbc cd thi duong nhién la khé
rdi (chit 7). C6 thé thiy ring, két hop gilta tam
ly nhén thic clia con ngudi véi y nghia ham 4n
ctia bo phan ciu tao chif, két ciu clia chif gan
gibng c6 thé gitip nhd o rang su khic biét cla
hinh dang chii, cang khién cho viéc hi€u nghia
cia chit sdu sic hon [4].

2.2. Pé xudt mot s6 phuong phdp gidang day
CHGG

2.2.1. Nhdn manh diém khdc biét

Nhu da néi & trén, cic di€m khdc biét gitta
cac CHGG c6 th€ 1a hinh thé chit, hinh dang nét
chit, s6 luong nét, bd phan cau tao chit, mbi quan
hé t6 hop céc nét chit hay két cAu. Vay khi gidng
day, chung ta dac biét tap trung chd y vao nhiing
dic diém khdc biét nay dé phan tich di€ém sai
khéc, nhan manh, khoanh tron bang phin hoic
bit khac mau lam ndi bat, gitp ngudi hoc luu
tam, tao y thiic phan biét dé dé dang nhan dién
cdc CHGG. Cu thé 1a d6 dai ngan ctia nét chi,
s6 lugng nét chit, do giao thoa, khodng cach, do
tiép xiic gitta cac nét, bd phin ciu tao chit va két
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chu khong giébng nhau. Ngudi day ludn c6 y thiic
nghién ctu va tim hi€u nhitng nhém chit CHGG,
khi bat gip nhit thiét phii din ching dé ngudi
hoc nhin nhén, tranh nham 1an.

Ngudi day can dém sb lugng nét, chi ra cho
ngudi hoc mot cach cu thé€ chd sai khac do khi
cac nhém CHGG c6 su khac biét kha nho vé sb
luong nét chit (chi tit 1dén 2 nét) nhu cidc nhém
sau: -5, OO0, -T2, -, H-H, &-, -& -
[[-7], R-7KR, X-X,... (Luu y: néu ching c6 su
sai khac qua 16n vé s6 lugng nét chit thi ching ta
khong tinh chung la nhing CHGG).

Néu cac nhém CHGG c6 su sai khic vé hinh
dang nét chit thi ngudi day can huéng dan ngudi
hoc quan tim chii ¥ dén d6 dai ngin khac nhau
cua cac nét, su khac biét gitta nét nay véi nét kia
(vé nét co ban va bién thé) nhu cac nhém CHGG
sauw: |1H-4, F-F, -+, 2-2- B, F-F, k-
R-K, N~ ...

Néu ciac nhém CHGG c6 su sai khac vé mdi
quan hé t6 hop nét chit thi ngudi day huéng ngudi
hoc chi y dén do giao thoa, su tiép xic hay
khodng cdch gitta cdc nét nhu cdc nhém saulX]-
W, 73, JL-JL, JE- 76, KRR, A-A-/\, B-H,
H-H....

Néu cac nhém CHGG c6 su sai khac vé bd
phan ciu tao chi thi ngudi day can huéng din
ngudi hoc quan tdm nhan dién sy khac biét ctua
bd phén ciu tao chii (hay céc thién bang), dong
thoi chi ra su khic biét d6 nhu cidc nhém chit -
BB PR, 5B

Néu cac nhém CHGG c6 su khéc biét vé hinh
thé chit, két cAu ctia chi thi ngudi day can phan
tich két ciu d6 khac nhau nhu thé nao, vi du céc
nhém saulH-H., Wi-71,. ..

2.2.2. Dua vao hinh dnh truc quan

Day hoc duya vao hinh anh tryc quan la
phuong phap day hoc st dung nhiing hinh anh
truc quan trudc, trong va sau khi nam tai liéu
méi, khi 6n tap, khi cling c¢d, hé thong héa va
kiém tra kién thic. Phuong phdp nay dugc thé
hién dudi hinh thiic minh hoa. Cac hinh anh dugc
giif lai dic biét viing chic trong tri nh6. Nhiing
hinh anh nay giup ngudi hoc tang kha nang quan
sat, tri tudng tugng, tu duy va ngdn ngd. Hinh
4nh truc quan c6 vai tro rat 16n trong viéc gitip

ngudi hoc nhd ki, hiéu sau.

Chung t6i nghi nén st dung phuong phap nay
trong viéc day CHGG. Tuy nhién, phuong phap
nay doi hdi ngudi day phai dau tu nhiéu thdi gian
va cong stic cho viéc tim kiém hinh 4nh tuong
ung, thich hop v6i ndi dung bai hoc, véi thoi
luong da quy dinh. Ngudi day can dinh huéng
cho ngudi hoc quan sit dé tranh din dén tinh
trang sa d vao nhiing chi tiét nhé 18, khdng quan
trong. Vi du [8]:

IR sfzof

W

I 3 %
L &

D 3 >

Hinh 1.

Phan tich hai hinh anh trén:

Hinh anh (1): chit “7K ~ A« K+ K- H”
c6 nghia “nudc, trang, Ifta, gd, mat troi”. Chung
hinh thanh dua trén cac hinh anh cda su vat co
trong thuc té. Nhiing hinh &nh lién tudng nay
gidp dé ghi nhé mit chi.

Hinh 4nh (2): chit “&” (nghia: néng) 13 hinh
anh mot ngudi 16n tudi dang 1am viéc nhung cam
thay rat biic bbi vi chiu stic néng ctia hai mit troi.

Chung ta c6 thé viia két hop hinh 4nh viia
giai thich, hudng su tap trung ciia ngudi hoc vao
chi tiét quan trong, gitip ngudi hoc dé dang nhé
nghia va khic ghi hinh dang chi.

2.2.3. Day “chit Hdn gdn giong” qua cdu doi
ddp va cdu ve vui

Hinh thic gidng day CHGG tiép theo 1a dua
vao cdc cau dbi dap dudc hinh thanh trén co s6 1a
cdc nhém chit Han gan giéng nhau. Cic CHGG
nay dugc hinh dung nhu nhiing con ngudi hay su
vat nao dé. Médi cudc dbi dap 1a mot cude néi
chuyén gitta hai ngudi hay hai vat, noi dung d6i
d4p 1am ndi bat, nhin manh diém khac biét gitta
chiing. Ting ciip ddi dap 1a mot cip CHGG. Ban
than ngudi day cin huéng din ngudi hoc chi y
dén ti khoa cta cau néi, d6 ciing chinh 1a diém
khdc biét ctia cip chii. Mbi ngudi day c6 thé c6
cach giai thich khdc nhau mién sao c6 thé giip
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ngudi hoc hi€u dudc ciu ndi va nhan dién dudc
diém khac biét ctia ciip chit 1a dat yéu cau. Duéi
day, chung t6i gidi thiéu 5 cap CHGG qua cac 16i
déi dép [6,7]:

(D) “Hxrde i RE—, FMOMHE
BWE ! > cip chit b va db

(Ftnéi véidk: 1a vo chong sao t6i mic phai li
hon nhu thé!)

O cau néi nay, ti khoa 1a tu “li hon”. Do
“bd phan ciu tao chii” bén trai cta chitft va
it c6 khuynh huéng viét ngudc nhau. Chit [tco
hai “bd phan cu tao chii” huéng vé mot phia,
chitdt c¢6 hai “bod phan cu tao chii” huéng vé hai
huéng d6i ngugc nénkt. méi néi véi b 1a “sao
t6i muc phai li hon”. Do d6, dya vao tu “li hon”
nhin manh diém khéc biét ctia ciip chii nay. (2)
“rfpwtermrudl: JLR . JREL MR, it
SMBERT - ->cipchit M va

(T né6i v6imi: con a, con ddi mi tién si thi
gia tri ban than da ting gip boi rdi.)

Tir khéa: “mii tién si”

(3) “RURFRUEL: THIH, HREET -
PRIAEIRXAEAG - > cip chit R va R

(Rnéi v6i R chi 2, c6 két qua roi d6. Chi da
mang song thai.)

Tu khoa: “song thai”

(4) “EVNCErUL: AR —FER A o F
HH=ZEMT - ->capchit E va B

(EEndi véiE: dién tich cling nhu ban, nhung
toi ¢ t6i 3 phong.)

Tu khoa: “ba phong”

(5) “ERRFERUE: IRARMEE R EE? >
ciip chit &t va i

(&% néi véi fih: nha ban chua xay a?)

Tur khéa: “chua xay”

2.2.4. Ghi nhé CHGG bang viéc kién tri luyén
tap

Céc “chit Han gan gidng” rit d& giy nham
1an, vi vAy ngoai céac cdch trén, ngudi day con
can suu tam, thiét ké va hudng din ngudi hoc
lam thém that nhiéu bai tap lién quan dén céc
CHGG, gitp ngudi hoc luyén tdp va nang cao
ki ning nhan dién CHGG t6t hon, dong thdi hiéu
sau hon nghia ctia ching. Cac dang bai tap c6 thé
ap dung nhu: doan chit qua cau db; chon dép 4n

ding; sua chi sai; viét phién am cho cac CHGG;
chon tir dién chd tréng,...

Nhu vay, chiing t6i di dé xuit sdu phuong
phép gidng day CHGG. Chiing t6i cho ring, néu
van dung mdt trong nhiing cach néu trén hoac co
thé két hop dong thdi nhiéu phuong phap khac
nhau cho nhitng nhém CHGG khéc nhau ¢6 thé
s&é mang lai hiéu qua nhit dinh trong viéc gidng
day CHGG. Tuy nhién, can luu y chon phuong
phdp phit hgp nhét dbi v6i cac nhém CHGG cu
thé @€ dat hiéu qua tiép thu va linh hoi cao nhét.

Ngoai ra, d€ ning cao tinh tu hoc, kich
thich sy tim toi hoc hdéi cua ngusi hoc,
ching to6i xin gidi thiéu phin mém tra ctu
caic CHGG online trén mang véi dia chi la
http://www.fantizi5.com/xingjinzi.

2.3. Mot sé6 nhom CHGG trong gido trinh Hdn
ngit

Cac chit Han lam co sd so sanh dugc chung
toi lua chon ti gido trinh Han ngit dbi ngoai do
Pai hoc Ngon ngit Bac Kinh bién soan va dugc
dit & vi tri dau tién trong nhém. Trong khuon
khé bai viét nay, chiing toi chi gidi thiéu 20 nhém
CHGG dé€ ban doc tham khao.

Bang 1.
1 v (8) K /dadai/ (15) A /bai/
N réw A /ai/ 1 iz
A i/ K /quin/ H A/
@ t/qv 9 % /nii/ (16) A /b
b /ov/ L /zhang/ K /fmi/
(3)  Jujiw (10) X /han/ a7 kA
. wan/ i /cha/ K /di/dud/
@  FE/dw (11) 15 /xin/ (18) E /mao/
% q = fyan/ T /tue/
) H/mv (12) % /tian/ 19 JLA4Y
H /et X lyao/ JL /fan/
H /qi&/ E JL fér/
TG Awi
6) iy 13) W fian/ (20) 1§ /hén/
3, /mie/mie/ Ul /bei/ IR Mheén/

(7) Bk /mev/ (14) it /xie/
Ik /mo/ %) /she/

3. Két luan

“Chit Han gan giébng” dé& giy nham 14n cho
ngudi hoc. Ngoai su nd Iuc cta ban thin ngudi
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hoc, ngudi day chinh la ngudi ¢6 trach nhi€m va Thong tin.

A N < A g Tp H6 Chi Minh. Tiéng Hén
Vi vay, khi giang day, nguoi day can phai nam ot o0 T itimA e | e

dudgc cac nguyén nhan chu quan va khach quan, R -
dau tu cong sdc va tam huyet giup ngudi hoc (4] Z# (2007), (BRIGEBERFRILFHR) | It
phéan biét ching dé dang hon bang cic phuong FEERY .

phép phfl hOp‘ Muc dich CU61 Cflng lé glﬁp ngu’61 [5] Emm (2012): <<Wﬁ[“?ﬂi§ﬁ/;ﬁ?¥ﬁ%u>> P 1%7!(%’?
hoc ¢6 hiing thu khi hoc tiéng Han va hoc nga KR AEBE A -
9C €0 hung : & PCNEY 6] hitp:/iwwwjijidi.com/youmoxiaohua/2013/0221/14446.html
cang tot hon. [7] http://www.forward.edu.vn/
elearning/category/vui-hoc-tieng-trung
Tai lieu tham khao /8/chi-tiet/46/tro-choi-nhan-biet-
. chu-han-gan-giong.html

[1] Tran Truong Minh & Trin Thi Thanh Liém bién dich (8] www.baidu.com

(2010), Gido trinh Han ngtt tap 1, 2, 3, NXB Vin hoéa-
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Tém tit

Ngbon ngit 12 mot cong cu d€ giao tiép. Ngon ngit dung dé dién dat nhiing y tudng, mong mudn va suy nghi clia chiing ta.
Dudng nhu khong c¢6 ngdn ngit, xa hoi loai ngudi khong ton tai. Khi chiing ta mudn dién dat khai niém "4n", c6 rat nhiéu
cach dé néi va chiing ta c6 thé sit dung nhiéu dong tir biéu thi khai niém nay bing tiéng Anh va tiéng Viét. Tat nhién, su
lua chon clia nhitng dong tir &€ mo ta viéc an udng phu thudc vao thdi dd va muc dich clia ngudi néi hoic ngudi viét. Dong
tit biéu thi khai niém "in" (VDE) 1a mot trong nhitng nhém gay nhim 14n cho ngudi hoc Viét Nam. Nghién ctiu nhiing
diém tuong dong va khic biét cia VDE dugc thuc hién d€ gitp ngudi hoc tiéng Viét va tiéng Anh c6 mot cai nhin 16 rang
vé dic trung ngilf nghia ctia nhiing dong tir biéu thi khdi niém nay, tranh nhiing sai 1am trong st dung ngon ngi.

Tir khéa: dic trung ngit nghia, “in”, su tuong dong, su khac nhau.

Abstract

Language is a tool for communicating; it is used to express our ideas, our desire and thought. It seems that without
language, human society does not exist. When we want to express the concept of “eating”, there are a lot of ways to say
and we can use many verbs denoting this concept in English and Vietnamese. Of course, the choice of these verbs to
describe the action of eating depends on the attitude and purpose of the speaker or writer. Verbs denoting the concept of
“eating” (VDE) are one of groups that confuse many Vietnamese learners. The study of the similarities and differences
of VDE is done to help Vietnamese and English learners have a clear view of semantic features of verbs denoting this
concept, avoid making mistakes in using the language.

Keywords: semantic features, concept of “eating”, similarities, differences.
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1. Introduction to interpret English ones, without noticing the
differences in semantic features among the lan-

Vietnamese learners can encounter many  gyaces. This leads to interlingual interference
verbs denoting “Eating” (VDE) in learning En-  ,nq makes learners fail to reach the target. What

glish. When producing sentences, many Viet-  aygeq the difficulties? It may be the differences
namese learners often apply the mother tongue
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in cultures and differences in the way two peo-
ples perceive the world.

This study also raises language users’ aware-
ness of the subtle differences between the two
languages in terms of using this kind of verbs so
they can fulfill their communicative purpose in
real life.

2. Semantic features of verbs denoting ‘“‘eat-
ing” in English and Vietnamese

In this study, we use descriptive, qualitative
and quantitative methods. The data is collected,
the description of VDE in English and Viet-
namese is given and then observation and analy-
sis of the samples are performed so that semantic
features are drawn out.

The study is carried out with a combination
of two methods: descriptive and contrastive anal-
ysis. VDE in English and Vietnamese equiva-
lents are described and discussed basing on se-
mantic features.

2.1. Verbs denoting “eating” in English

To express the concept of “eating” (performs
an action that takes solid food or soup into the
mouth and swallow it for nourishment of people,
not animal), in English there are a lot of verbs
denoting this. These are common verbs that we
often see or hear in real life such as: eat, have,
gobble, swallow, wolf, finish off, etc.

Based on the dictionary “Oxford advanced
learner’s dictionary”[9] and dictionaries of
Nguyén Sanh Phiic [7], Tom McArthur [11] and
other documents about the ways English peo-
ple use the VDE, we divide the verbs into three
groups: formal, neutral and colloquial.

2.1.1. Formal verbs ( FVs)

FVs: This group includes the verbs denoting
‘eating’ which are used for official or important
occasions.

Subsist: To stay alive by eating

- He subsisted mainly on vegetables and fruit.
[7, p.2047]

Ingest: To take food into the body (Rarely
used in conversation.)

Consume: to eat or drink; to take into the
body

Consume: to eat or drink; to take into the
body

Subsist is really not an eating verb. It means
to exist or to live.

The difference between eat and consume is
a difference in formality, not in the manner of
eating, they are neutral on the manner of eating.
For example:

- Patients who consume large amounts of
fatty foods have more heart attacks.

We could just as easily use the word eat in-
stead of consume. Their meanings and implica-
tions about the manner of eating are the same.
Consume is just more prestigious and formal
than eat.

Eat, consume and ingest: these words have
the same meaning. Consume and ingest are
more formal and prestigious than eat.

2.1.2. Neutral verbs (NVs)

This group includes the verbs denoting ‘eat-
ing’ which have no vivid distinction in the level
of formality

Eat: To take solid food or soup into the
mouth and swallow it.

- On the present occasion, though I was hun-
gry, I dared not eat my slice. I felt that I must
have something in reserve for my dreadful ac-
quaintance, and his ally the still more dreadful
young man. [10]

Take: To introduce into the body through the
mouth

- Do you take sugar? [10]

Have: To eat or take into the body

- I usually have a sandwich for lunch. (7,
p.957

Suck: To draw from something into the
mouth, through closed or tightened lips

- The baby sucked at its bottle contentedly.
[7, p.2051]

Swallow: To eat without chewing

- He just swallows his food, he is always in a
hurry. [9]

Nibble: To bite gently, with small movements
of the mouth
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- No nibbling between meals. [7, p.1346]

Munch: To chew with strong movements of
the mouth or to eat with large bites

- He’d munched his way through a whole
packet of biscuits. [7, p.1319]

Lick: To pass the tongue over; to consume by
doing this

- The child licked the ice cream. [7]

Take, have: these words are mostly used to
politely offer someone food or drink. For exam-
ple:

- Will you have another piece of cake?

- He took a little soup for dinner last night.
[12]

Munch: Maybe slightly rude. Someone who
is munching may be chewing with his mouth
open.

2.1.3. Colloguial verbs (CVs)

This group includes the verbs denoting ‘eat-
ing’ which are informal, relaxed and friendly,
used in normal conversations but not formal
speech or writing.

Peck at: To eat in small amounts, usually
without much interest

- She sat nervously pecking at her meal. |7,
p.1464]

Finish off: To eat, drink or use what is left of
something

- We might as well finish off the cake, there
isn’t much left. 7, p.768]

Polish off: To finish something quickly

- Polish off a bid plateful of stew. [7, p.1528]

Scoff: To eat eagerly and fast

- Who scoffed all the biscuits? [7, p.1787]

Bolt: To eat or swallow very or too quickly

- He had to bolt down his breakfast in order
to catch the bus to work. [7, p.220]

Guzzle: To drink or to eat greedily, noisily
and quickly

- He’s always guzzling. [12]

Gobble: To eat noisily and quickly

- Gobble one’s food in a hurry. [12]

Gorge: To fill oneself with food

- She gorged herself on cream-cakes. [7,
p-901]

Wolf: To eat quickly and greedily, like a wolf

- He wolfed down his breakfast and rushed
out. [7, p.2366]

Devour: To eat something completely and
quickly, especially because of hunger

- In no time at all they had devoured the en-
tire loaf. 7, p.566]

Pig out: To eat greedily

- We pigged out on pizza and chicken wings.
[7, p.1495]

Gulp: To swallow food or especially drink
quickly or in large amounts

- I was late for work so I gulped (or gulped
down) my breakfast.

Peck: It does not have a bad connotation.

Polish off, finish off: these are slightly slang
words that imply that all the food was eaten, but
not necessarily in a sloppy or rude manner.

Devour: It means to eat with great appetite,
but not necessarily rudely.

Gobble, guzzle, wolf, scoff, bolt, gorge:
They denote eating with great appetite, but
quickly and rudely.

Pig out, gulp: They are often used in every-
day conversation.

2.2. Verbs denoting “eating” in Vietnamese

In Vietnam “eating” is an important matter
and it is often mentioned in many fields. To ex-
press the concept of “eating” (physical meaning),
Vietnamese people have a large number of verbs
for eating. These are common verbs that are often
used or heard in real life: dn, chén, ding, nhdu
and so on. However, we just cover the verbs in
“Tir dién Tiéng Viét” and do not mention other
slangs or dialects.

Based on the ways Vietnamese people use
the VDE in writing and speaking and based on
dictionaries by Nguyén Vin Pam Hoang Phé,
Nguyén Nhu Y, we divide these verbs into three
groups: formal, neutral and colloquial.

2.2.1. Formal verbs

FVs: This group includes the verbs denoting
‘eating’ which are used for official or important
occasions or in invitation, when younger people
talk to elder people.

Dung: An (to eat, to take)
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- Cd gia dinh chiing téi, ba 6ng phuong sdn
ky di va éng chii qudn lin tit ciing ngoi vao ban,
ding bita com t6i mét cdch hét siic vui vé. 3]

Xoi: An ubng (trang trong, thudng diung
trong 16i mai chao) (to eat, often used in invi-
tations)

- Vo Tinh bay dia banh quy va dat phong keo
lac dua xudng nha duéi goi Sai ra ctta: "Chd mai
ong va bac Hiéu xoi tam kéo d6i". [4]

People in the South often use the verb dung,
and people in the North often use the verb xdi.

2.2.2. Neutral verbs

NVs: This group includes the verbs denoting
‘eating’ which have no vivid distinction in the
level of formality

An: Pua thic in qua miéng vao da day dé
nudi co thé (to take something into the mouth as
food and swallow it for nourishing)

- Hang xom ndu com trua roi, nha ta vin
chua an com sdang! Chiing con doi qud! [5]

Nhai: Nghién bing ring cho nit (to work
food between the teeth, to chew)

- Nhai bdy mot miéng khoé nai di, chii em. Cho
ddé buén miéng ma- Chii Vo Tong nhdt trong lita
ra mot théi khé nudng to nhdt ddt vao tay téi. 3]

Nuét: Lam cho db in tit miéng qua hong (to
cause or allow, especially food or drink, to go
down the throat, to swallow)

-T6i tré vé qudn nudt véi ba hét com ngudi,
xem chitng coc bdt dia co suy suyén mon ndao
khong, réi quo cdi do vet tong khodc vao nguoi,
dong cita quay ra cho

Gam: Cin din tiing ti mot d€ 4n (to take
small bites of something, to nibble)

- Tré lai qudn nudc, Phuong thdn nhién 16i 6
bdnh mi ra gdm tiép, miéng ldm bdm vdi ba hang
nudc. [2]

Bii: Miit nim vu d€ huit siia (to draw nipple
for sucking milk, to suck)

- Thoi gian tré bu sita me cang ldu thi nguy
co tré bi béo phi cang sut gidm.[2]

These verbs express the ways of eating in
general. They just denote the action of subject.
Here, we do not see the feeling or attitude of
the writer or speaker. These kinds of verbs, espe-
cially the verb “an”, we can find out easily from

novels, short stories or newspapers.

Gam can be used to express the action of eat-
ing for both people and animals but the meaning
of it is still neutral.

2.2.3. Colloquial verbs

CVs: This group includes the verbs denot-
ing ‘eating’ which are informal and rude, used in
normal conversation, they are sometimes relaxed
and friendly, but not formal speech or writing.

Chén: An ubng dé tim khodi lac (to have a
booze, to eat for pleasure)

- Thang nay dn khoé ldm, mét minh hdn co
thé” chén sach noi com.

Nhau: Ubng (rudu), dn c6 kém theo ubng
rudu, bia (to drink wine, to eat accompany with
drinking)

- So sai thi rdn nhoc rdn béng siing udp xi
ddu, cdp gdp nguyén cd con ma nudng, bé ting
khiic cam tay xé ra chdm muéi 6t nhdu. Thit ngot
khong gi bang. [3]

Xuc: An (thong tuc) (to eat, in colloquial
meaning)

- Huong xuc mot miéng bo pia:

"Co doi khi vii luc la mot loi khuyén trung
thuc."[4]

Ngén: An nhanh va nhiéu mét cach thd tuc
(to eat quickly and noisily, to gobble, to bolt)

T6i ching khdch sdo gi cd, ciing chdng kip
noi hai tiéng"cdm on" cho phdi phép, dé ngay
ldy t6 com, va ngon va ngdu gan nhuw khong kip
nhai. [3]

Dép: Ha miéng ngoam nhanh lay (to snatch;
to seize; to catch something quickly by mouth)

- Ai dd ddép hét banh bich quy roi? [7, p.1787]

Tap: Ngoam, d6p manh, nhanh bing miéng
ha rong (to snap)

- Lam thi khong chiu lam, nguoi ta mdi don
lén thi tdp lién mot liic ba bon dia.

Tong: An mét cich tho tuc, tham lam cbt cho
dugc nhiéu (to eat greedily and rudely)

- Ba chu qudn ruou thd ra mét hoi dai ndng
né, chdc ludi tiéc mdi. Thdo nao ngay trudc co
lan ldo Ba Ngit bdo t6i:" Ba phé ciia may lung
mdt ddy. Liic nao ciing tim mdt tong vao bung.
Bd la ba chiia nhdt so tau bay ma!". [3]
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Nich: Lam cho that ddy, that cing bing cach
nhdi nhét vao (to push or force too much of food
into a place)

- Chdo cua lam gi, nha vita ndu noi chdo ga
cho mdy 6ng khdch. Ho chi hiip mdy nguoi vai
mudng, vi trudc do da nich hét rd biin roi, con
dn uong gi nita. [3]

Liém: Dua ludi qua lai vao bé mit clia mot
vt (to pass the tongue over the surface of some-
thing)

- Hein liém nét thiic dn con sot lai trong dia.

These verbs are used restrictively in some
special situations. They often show negative
meanings. We never use the verbs to describe the
action of eating of elder people or anyone who
has high position in society. For example:

- Mic cho ba ta cdn nhdn, hén ngén sach bdt
com roi bé di. [2]

If we change the subject “Han” by: “Ba ctia
t6i”, “thdy gido” or so on, then this sentence
could not be accepted because “Ba cua t6i”,
“thay gido” are elder people.

The verbs: nich, nhau, chén and xuc are of-
ten used in a group of close friends who have the
same hobbies or opinions or so on in an informal
party, for example:

- Khéng bdn dugc da thi ta phoi thit nhdu.
Lo gi. [3]

- E! May da dn thit nai xao cdi ré chua? Sdng
mai tao cho may nich mot trén, phdi biét nhd! -
réi bdc cuoi 1on. [3]

- Ciing may la téi dda khong xuc thém mot qud
tring kho, néu khong to 20 nghin dong ciia t6i di
dut. [3]

- Han kiém bdm nén hay rii téi di chén thit
cho. [6]

Two verbs: ngén and tong are used to ex-
press the way of eating (eat greedily, noisily and
quickly). Beside the main meaning, the speaker
or writer chose these verbs, not other verbs, to
express his attitude towards the subject, he had a
bad feeling about the subject (that person is com-
pletely worthless and cannot be respected). For
example:

- E.Nicholas (19 tuéi, é Singapore) da ldp ky
luc thé gidi méi khi tong vao miéng mot liic hon
3 chiéc bdnh hamburger McDonald’s va nudt

chiing chit khong nhai. [2]
- Ngoi vao mdam cé ngén thit nhu bo ngén co.

[6]

2.3. Discussion
2.3.1. Similarities in semantic feature

When English people want to denote the con-
cept of eating (eat is to take solid food or soup
into the mouth and swallow it for nourishment),
they have many different verbs depending on the
ways of eating of the subjects. In Vietnamese, we
also use different verbs to show this concept.

Both VDE in English and Vietnamese can
be classified into three groups: formal, neutral
and colloquial. Besides, some NVs can be added
“Would you like” in English or “Mdi” in Viet-
namese, and then their meanings turn to formal.
For example: In English:

- Would you like to have some bananas? [9]

- Would you like to eat some more sand-
wiches?

In Vietnamese:

- Con moi moi nguoi vao nha dn com a. [1]

In addition, some NVs in both English and
Vietnamese can be added an adverb, and then
their meanings turn to colloquial. For example:
In English:

- He ate and drank greedily. [7, p.914]

In Vietnamese:

- Déi qud, dn ngdu nghién moét Lic mdy ci
khoai. [9]

Furthermore, the classification of these
groups is relative, some verbs belong to CVs but
their meanings are neutral in some situations. For
example:

In English: To finish off belongs to CVs but
in this sentence finish off is neutral meaning.

- Our parents are finishing off the cake.
Similarly, in Vietnamese, the verb “nhau” is col-
loquial but in the following sentence, it becomes
neutral.

- Mot hom dang nhdu ngon lanh thi chu tich
Héi xudt hién véi nu cuoi duyén ddng. Anh Ti
noi: “Ngon khong cdc cdu!”. [2]

2.3.2. Differences in semantic feature
In real communication, VDE in English and
Vietnamese are not always the same.
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* Formal group

In English, the verbs subsist, ingest and con-
sume are formal, however, they are rarely used in
conversation. These verbs are often used in tech-
nology or official documents.

In Vietnamese, dung and xdi are used in both
writing and speaking, especially in formal situ-
ations or in invitations and often used with the
verb “moi” before in the structure:

Moi someone dung or xdi something.

- Moi bdc xdi com a! [1]

If the sentence is not an invitation or not in a
formal situation, the meaning of xdi can change
a lot.

For example:

- Théi! Khoai chin roi ddy, dé téi do ra cho
ong xoi, ong diung lam toi u nita. [5] (neutral
meaning)

- Vita dé’ hai qud cam ddy ma dita nao xoi
mat réi. [1] (colloquial meaning)

Neutral group

Some verbs in English have neutral meanings
but their equivalents in Vietnamese have collo-
quial ones. The interesting point of these verbs is
that, in Vietnamese, if we change the kind of food
then the verbs have different meanings. Look at
these sentences:

- Théiing bé liém que kem. (neutral meaning)

- Hdn liém nét thiic dn con sot lai trong dia.
(colloquial meaning)

Compare with the following examples in En-
glish:

- The child licked the ice cream. (neutral
meaning)

- He licked the
p.1177](neutral meaning)

The meaning of “lick” in two examples are
the same. Lick shows the action of eating by
passing the tongue over; consuming by doing
this. This verb can be used to talk to every mem-
ber in the family or the people you know well.

Similarly, we have the verb nibble in English
and the verb gam in Vietnamese. Look at exam-
ples:

- Tr'é lai qudn nudc, Phuong thdn nhién 16i 6
bdnh mi ra gdm tiép, miéng ldm bdm véi ba hang
nudc (neutral meaning)

spoon clean. |7,

- Bon tré dao xdi va tim nhitng do dn thita
hay gdm cd vé dua hdu - thit ma moi nguoi vat
b6 sau sau khi dd dn sach phdn rudt bén trong.
(colloquial meaning) [3]

In English:

- The boy was nibbling a biscuits. (neutral
meaning) [11, p.215]

- She nibbled an apple while she read. (neu-
tral meaning) (9]

* Colloquial group

From the documents collected, we realize
that in English, it takes time for new words or
new meanings to find the way into dictionaries.
Some slang words die out after a few years, while
others eventually become part of the standard
language. This is true for all languages.

In Vietnamese, two verbs dop and tap are of-
ten used to denote the action of eating of animal
in general (N'Vs). For example:

bap

- Cd nho lén dép moi ddic cd khiic song. [2]

- Lon tap cdm.

However, if Vietnamese people use these
verbs to talk about the action of human then their
meanings show negative; it is very difficult to
find out these verbs in novels, stories or news-
papers but in fact, we often hear people who
are uneducated or undereducated use these verbs
very often in real life, especially when they have
a quarrel. Remember, well-educated people sel-
dom use these verbs but people who are uned-
ucated or undereducated often use when talking
amongst themselves. We won’t see these expres-
sions in writing unless the writing is attempting
to re-create or record realistic dialog.

Tap and dép are verbs used for animal but
in the following sentences the speaker used them
to talk about the action of people. In these situa-
tions, the speaker disdains the eater as an animal,
may be a dog or a pig. This is the difference in
language between the two countries because of
different cultures.

Especially, in Vietnamese, we have the verb
nhau, this verb is very special, and it is often
used in writing and speaking although it belongs
to CVs. The main meaning of nhau is fo drink
wine but in fact, Vietnamese people often use
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this verb with the meaning of eating and drinking
(wine, beer) and its meaning is sometimes neu-
tral. Look at the ways of using nhau in the works
“Pit riing Phuong Nam”by Poan Gidi. [3]

- Khéng bdn dugc da thi ta phoi thit nhdu.
Lo gi. [3]

- Qudn di Tu co gi nhdu khong?

- Nhdu ma thiéu bdc thi khong vui?

The verb nhau in Vietnamese is very flexible
and interesting.

In English, we hardly find a verb in CVs that
can be used in such different contexts. This is due
to the difference in culture and language is a mir-
ror to reflect culture.

3. Conclusion

From the study of semantic feature of VDE
in English and Vietnamese, we go to the conclu-
sion.

Eating is a general category of every lan-
guage; it is of actions in human life such as sleep-
ing, smiling, talking and so on. To denote the
concept of “eating” (put food into the mouth and
swallow it for nourishment) in English and Viet-
namese, we can use different verbs depending on
the way of eating or the feeling of the speaker or
writer.

VDE in English and Vietnamese can be di-
vided into 3 groups: FVs, NVs and CVs but this
classification is relative. That is the similarities
of the two languages. The differences of these
verbs in English and Vietnamese are:

- Some VDE in English belong to a group but
their equivalents in Vietnamese belong to other
groups. Besides, some in English have neutral
meaning but their equivalents in Vietnamese are
neutral or colloquial.

Why are there such differences between En-
glish and Vietnamese? This can be answered that
because of different cultures. So, when learning
a language we have to understand the culture of
that country, and then we will avoid making mis-
takes.
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Nam & vi tri trung do dét nude, Pa Néng tit 1au dudc biét dén 1a mot do thi c6 vi tri chién luge vé kinh té - xa hoi, an ninh
- qubc phong. Chinh Vi vay, tit khi My “hét cang” thuc dan Phap dé doc ch{ém toan bd mién Nam, chinh quyén Sai Gon
du6i su ho trg truc ti€p cla My da tién hanh t6 chic va xay dung thanh ph6 nay thanh mot cin cd quan su lién hop hai,
luc, khong quén 16n thit hai mién Nam. Cung véi qud trinh d6, Da Néng cung tiing budc dugc biét dén 1a do thi béac nhét

mién Trung. Viéc tim hiéu vé tinh hinh kinh té - xa hoi clia Pa Ning trong giai doan 1954 - 1965, tic gid mong mudn gép
thém mot phan tu liéu quan trong vé lich st ctia viing dit nay.
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Located in the Middle of Vietnam, Danang has long been known as a city with an important strategic location in the
economic - social, security — defense fields. Therefore, in the past, the Saigon government, under the support of the
United States undertook to build the city into the second largest conjugated military base of navy, army and air force in
the South. Along with this process, Danang has also been known as the biggest city in the Middle. A reseach about the
infrastructure system of Danang in the period 1954 - 1965, the author wishes to provide an important documentary part
about the history of this land.
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1. Qua trinh Pa Nang chuyén tit thuc dan
Phap sang tay nguoi My

Sau hi€p dinh Geneve, viéc dua Ngo Dinh
Diém Ién 1am thd tuéng & Sai Gon 1a budc dau
ctia My ddi v6i Phap. Miic du van giit ngdi Qudc
trudng nhung thuc té Bio Dai khong c6 quyén
hanh gi d6i v6i chinh phi ctia Diém. Su that, sau

Email: hiepdhdt@gmail.com (Trin Xuin Hiép)

hiép dinh Genéve (1954), My da thay thé Phdp
doc chiém mién Nam Viét Nam, Ngé Dinh Diém
la con bai cua My do F.Dulles “rut ra trong tay
40” d€ thuc hién y d6 ctia My. Cudc tuyén cti gian
1an ngay 23/10/1955 da trudt phé Qudc trudng
Bao Pai va dua Ngo6 Dinh Diém chinh thic trd
thanh Quéc trudng.

Tai Quing Nam — Da Ning, sau ngly hoa
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binh 14p lai chinh quyén tinh, thanh phd va cic
huyén xa phan I6n nam trong tay Qubc Dan
Dang, day 1a luc lugng phan dong do Qubc Dan
DPang ctia Tudng Gidi Thach 1ap ra d€ 1am tay sai
cho ho. Sau khi quan Tudng riit di thi hau hét luc
lugng nay ciing chay theo vé Trung Quéc.

Nim 1949, khi cdch mang Trung Qudc thanh
cong thi Qudc Dan Pang Viét Nam khong con
chd dua phai quay vé nuéc. Hoa binh 1ap lai,
Qudc Dan Pang chi truong hop tdc véi Phap,
than v6i My chéng Hiép dinh Genéve, nhung
ciling chéng chinh quyén doc tai cia Ngd Pinh
Diém. Vung hoat dong c6 anh hudng 16n nhat
ctia Quéc Dan Pang 12 Quang Nam — Da Ning.
Lé Trung Chi — tinh truéng Quang Nam la nguoi
Quéc Dan Dang, con Lé T4 — thi trudng Pa Ning
la dang vién Dai Viét, cling 1a mdt phai than Phap
c6 quan hé chit ché véi Qubc Dan Pang.

Nhu vdy, nhitng ngudi diing dau chinh quyén
& tinh Quang Nam ciing nhu thanh ph6 Da Nang
ldc nay tré thanh luc lugng dbi 1ap véi Ngo Dinh
Diém. Hon nta, luc lugng quén su cia Phap tai
Da Néng con rit 16n (gan 3 trung doan). Trong
khi d6, luc luong ctia My & Pa Nang chua du stic
ho trg Diém gat ngay céc phdi than Phdp. Cho
dén thang 1/1955, theo thoa thuin My - Phép tai
Paris ngay 19/12/1954, Phap méi bat dau rit dan
luc lugng quan doi vién chinh d& My truc tiép
nam quyén diéu hanh mién Nam Viét Nam [11,
tr.7]

Mua xuan nim 1955, Phdp bat dau chuyén
giao quyén chi huy quan su cho Ngo Pinh Diém.
Luc lugng My & Pa Ning bit ddu dudc ting
cudng bang viéc 1ap lanh sy quan va mot sb co
quan gidp dd chinh quyén Diém xay dung luc
lugng tai Pa Ning v6i muc tiéu bién Da Ning
thanh mot dia ban chién ludc quan trong & mién
Trung. Cung véi viéc xay dung quan doi, Diém
da tiing buéc loai bd dan phe canh ctia Qudc Dan
Pang. Lé Trung Chi — tinh trudng va cac dang
vién Qudc Dan Pang khic 1am huyén trudng céc
huyén Tam Ky, Pai Loc, Duy Xuyén. .. 1an luot
bi Diém bat hodc giét hai.

Trudc ap luc cia My - Diém, nhitng tén cam
dau Pai Viét 6 ba Nﬁng nhu Lé T4, V6 Van Qué,
trudc ddy than Phdp nay nghiéng vé phia My va
trd thanh tay sai cho Diém. Nhiing té€n nay lap

danh sich cdc ddi tugng than Phip & Pa Ning,
gitip Diém loai s6 nay ra khoi cdc cong sd thanh
phd. Sb con lai dugc Phap ngdm ngam gitip do
da c6 liic tap trung dudc luc lugng chéng Diém
gay gat, quyét liét, nhung do luc lugng qua chénh
léch, lai khong c6 chd dua nhu trude kia nén cubi
cung Qudc Dan Pang va Pai Viét tai Pa Nang
déu bi tan rd hodc dau hang Diém.

Trén thuc té, Ngd Pinh Diém da nam tron
quyén cai tri & Pa Ning tif nam 1955, bit dau
cting cb va phat trién bd mdy viing chéc tai dy,
va thang 10/1955, Diém bo nhiém Nguyén Vin
Toan lam thi trudng Pa Ning thay Lé T4. Nhu
vay, qua trinh chuyén giao Pa Nang tif tay ngudi
Phap sang tay My - Diém da cd ban hoan thanh.

2. B6 mdy quan Iy diéu hanh

Tiép nhan thanh phd Pa Ning tif tay ngudi
Phap, chinh quyén Sai Gon di tién hanh phan
chia lai dia giéi hanh chinh, lic nay Pa Nang van
truc thudc tinh Quang Nam. Pén ngay 31/7/1962,
Pa Ning truc thudc chinh quyén trung uong & Sai
Gon v6i bo may diéu khién va quan ly bdi mot thi
trudng va mot pho thi trudng. Toan bd thanh phd
Da Ning dugc chia thanh 3 quan va 28 khu phd
(tuong duong véi phuong):

Quéan I gom 9 khu phd: Xuong Binh, Phuéc
Ninh, Thi€u Binh, Hai Chau, Thach Thang, Nam
Duong, Hoa Thuan, Binh Thuan, Nai Hién.

Quan II g6m 10 khu ph6: Thac Gian, Ha Khé,
An Khé, Phu Loc, Phuc Pan, Chinh Trach, Xuan
Dan, Tam Toa, Thanh Khé, Xuin Hoa.

Quéan III gdom 9 khu phé: An Hai, Man
Quang, C6 Man, Nam Tho, My Khé, Phudc
Tuong, Nai Hién Bong, Tan Thai, Thuong Nghia
[9, tr.316]

Diing ddu mdi quin cé quén trudng va dudi
quan la cac khu phd dudc thanh 1ap. C4c phuong,
x4 ¢6 cac hoi ddong nam chinh quyén goi 1a hoi
dong khu phd. Diing dau 12 mot dai dién cta hoi
dong thay cho cac ly truéng trudc day. Bén canh
d6, & Pa Ning con t§ chiic thanh céc lién gia,
mai lién gia c6 tir 15 — 20 gia dinh, do mot lién
gia trudng ding dau.

Sau cudc déo chinh 1at d6 Ngod Pinh Diém
(1/11/1963), va dén giita nim 1964, tai Da Ning
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¢6 t6 chifc bau hoi ddong khu phd. Cac vién chiic
hoi dong dudc bau cti, c6 khu phd thi chi dinh.
Mbi khu phd do mdt Gy ban quéan tri viéc hanh
chinh, diing dau 12 6ng chii tich kiém ho tich, ph6
chu tich, uy ban an ninh, tuyén van, xa hoi kinh
t [3, tr.37].

Mic du con nhiéu vuéng mac, song viéc tap
trung day manh cai cidch hanh chinh va xay dung
bd mdy quan ly diéu hanh di gép phan vao qud
trinh bién Pa Ning thanh mot thanh phd c6 co
cAu chit ché quan trong clia chinh quyén Viét
Nam Cong hoa.

3. Tinh hinh kinh t, viin héa — xa hoi

3.1. Linh vuc kinh té

Nhin chung trong giai doan 1954 — 1965, nén
kinh t& Pa Ning phat trién rit cham chap, rat it
c6 su bién ddi vé co cu kinh té ciing nhu co cau
x4 hoi. Sau hoa binh 14p lai nim 1954, mot s6
cong s bi giai thé, mot sd xi nghiép, cong ty hau
nhu khong hoat dong dugc nita.

Vé cong nghiép: Ca thanh phd chi ¢6 vai co s6
cong nghiép quy moé nho. Trude hét phai ké dén
nha mdy dién cii cia ngudi Phap dé lai, nha may
chi cung cip dugc 20.000 KW va mot dudng day
cao 4p nbi lién Pa Néng v6i Hoi An va Tam Ky.
Ngoai ra, nha mdy ché tao phan bén va chat dam
v6i ning suit 60.000 tAn/nim, da cii thién mot
phan tinh hinh sin xuit ndng nghiép cho toan
mién Trung. Bén canh do, chinh quyén Sai Gon
con cho xiy dung nha mdy ché tao Luu tan va
Luu hoa tan, nha mdy ché tao chit bot thuc vat
té bao nguyén chit, nha mdy ché chit Soude [10,
tr.21]. Nhitng nha mdy nay déu dudc xiy dung
vao nam 1964.

Pang chu y hon ca la viéc xay dung nha
mdy soi dét va nhuém Pa Ning cta Cong ty
Ky nghé bong vai Viét Nam. Viéc xdy dung nha
mdy ndy da ching t6 Pa Nang dudc chi y va cé
tam quan trong cho viéc phat trién kinh té va k§
nghé mién Trung dudi con mat ctia chinh quyén
Sai Gon. Theo tai liéu cua Cong ky nghé bong
vai Viét Nam Cong hoa - DMT s 58-59 phat
hanh 1/11/1961, thi nha mdy sdi dét nhudém Da
Niang san xuét duge 20.000 suit, gdm 420 may
dét vai tu dong, cong suit dat 19.800 tin chi soi

va 13.500.000 thudc vai, thu hit khoang 2.000
nhan cong lam viéc tai nha may [7, tr.35-36].

Vé tiéu thii céng nghiép: nhin chung con rat
han ché, mang tinh nhé 18. Nghé d4nh c4 ctia ngu
dan van 1am theo 16i thii cong chua c6 thuyén ghe
may. Cac lang chai va cdc nganh nghé lam nudc
mam thii cong nhu nuéc mam Nam O van chua
dugc chi y phat trién. Cac hop tic xa nghé tiéu
tht cong dudc thanh 1ap ngay mot nhiéu nhu Hop
tac xa Dét Trung phan, Hop tac xa Thuyén van
cong ty, Hop tac xa Mia duong, Hdp tac xa Dét
Bii Pap. .. nhung chi gép mot vai tro khiém t6n
trong doi séng kinh té ctia thanh phd.

Trong nhiing nim dau thap nién 60 ciia thé ky
XX, dua vao nguodn von 18 ty quan ctia Phap cho
Viét Nam Cong hoa vay theo hinh thiic dai han
va ngan han dé nhap cang dung cu cho ky nghé
va thiét 1ap nhitng nha may tai Quang Nam — Pa
Ning di tao diéu kién phat trién bd mit kinh té
Pa Ning. Nhiéu xi nghiép dudc thanh 1ap méi
va di vao hoat dong nhu: kéo soi, dét, nhudm,
thdy tinh, bao bi, son diu, dudc pham, héa hoc,
kim khi, do st, giﬁy, stta dac, thudc da, kem danh
ring, xa bong, bin, dén. .. V6i téng sb xi nghiép
16n nhé udce tinh khoang 20.000 va cong nhén
hon 120.000 ngudi [8, tr.23-24].

So v6i cac nganh khac, thuong nghiép tuy co
phét trién hon nhung & miic d§ nhat dinh, chd yéu
12 budn ban cac mit hang ndng san, thuc pham,
thly san, bach héa. Su phat trién nhanh nhét 12
budn ban nhd clia cic tiéu thuong tai cic chg
trung tim nhu Chg Con, Chg Han, Chg M6i. ..

Viéc trao ddi hang héa gitta Pa Nang véi céc
viing 1an can ciing ting 1én ding ké, thong qua
cang Pa Ning, s6 luong hang héa nhap khau mbi
niam dat trén dudi 300.000 tin, quy mo cang con
dugc md rong nham chuyén chd khai thic mo
than Nong Son [5, tr.38].

Bén canh d6, mot s6 nha tu san da mua lai cac
khach san va cong ty cua ngudi Phap va trd thanh
gi6i tu sdn mai ban giau c6 tai Pa Nang. Tuy
nhién, nén kinh t& Da Ning trong giai doan 1954
- 1965, mic du dudc dau tu hon truée nhung nhin
chung van con lac hau, chua mé mang dudc bao
nhiéu. T nim 1965, khi quan My d6 bd vao Pa
Ning ngay mot dong, bic tranh kinh t& noi nay
mdi tiing budc thay doi va phat trién.
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3.2. Linh vuc vdan hoa - xd hoi

Ciing nhu nén kinh té, viin héa - xa hdi trong
giai doan nay ciing chua c6 nhiing bién doi 16n
lao gi so v6i true kia. Vao nhitng ndm 1954 -
1955, dan s6 Pa Niang c6 khoang hon 50.000
ngudi, dai bo phan la nhitng ngudi budn ban nho,
thg thii cong, cong chiic va mot s6 cong nhan lam
viéc 6 Da Néng trong cdc nha mdy dét s¢i, nha
mdy dién, cong ty xing dau, nha mdy dit den,
phan bén. .. O ving ven thanh phd, cic khu vuc
ngoai 6 con rat nghéo nan, van chi yéu la dan
ngu cu va ngu dan sinh sdng.

Vin héa gido duc & Pa Nang thoi ky nay dién
ra hét stic cham chap. Vé gido duc chi c6 mot vai
truong cong lap nhu Phan Chu Trinh, Trung N
Vuong, trudng Nam ti€u hoc. .. con lai phan 16n
déu do tu nhian ngudi Hoa hay céc t6 chic ton
gido m& d€ thu hoc phi cao nhu cdc trudng ban
cong Nguyén Cong Tri, Phan Thanh Gian, Tay
Ho, Sao Mai, Tho Nhon va cic trudng ti€u hoc
nho 1€ khac.

Co s6 y t&¢ Pa Ning trong 10 niim x4y dung
hau nhu khong dang k€ va khong phat trién so
v6i tru6e kia. Ca thanh phd chi c6 mot bénh vién
dan y cii do ngudi Phap dé€ lai nhung cac phuong
tién kham chita bénh khong con hodc da cu nat,
Tong y vién Duy Tan clia quan doi Diém & ving
I chién thuat méi dudc trang bi so sai nham chi
yéu phuc vu si quan va binh linh.

Ton gido c6 diéu kién phat trién kha manh.
Thuc hién y d6 dua Thién Chia gido trd thanh
qudc gido, chinh quyén Ngo Pinh Diém ra stic
cudng ép, du do nhan dan vao dao Thién Chia
gido, vi vy c6 rat nhiéu nha th dudc xay dung
méi nhu: Nha thé Tam Toa, Pic Lgi, Thanh
Binh, Nai Nghia, Nai Hién Pong... va mot sb
nha tho nhé 1é khac & ven nudi Son Tra [4, tr.110].
Mt khdc, d€ tranh bi cudng ép vao Thién Chia
gido, nhiéu ngudi dan da tu nguyén theo dao
Phat, s6 luong chua chién ciing dugc xiy cat
thém nhu: Chua Tam Bao, chua Phé Ninh. ..

Tt cudi nam 1954, dau nam 1955 tré di, sd
lugng quan My & Pa Ning ngay cang ting nhanh,
cung vdi tién vién trg va vii khi da dua 16i séng
My du nhap siu vao doi séng thi dan Pa Ning,
trudc hét 1a & tang 16p thanh thiéu nién. Dau
nhiing nim 1960, tai Pa Ning xuit hién nhiéu

hién tugng thiéu lanh manh nhu hut hit, nghién
ngip, cd bac, mai dam, trom cip... clung véi d6
12 16i séng sa doa, vu 1¢i, ich ky xuit hién véi tan
suét nhiéu hon va thudng xuyén hon.

Mic du nén kinh té c6 nhiéu thay ddi tién bo
hon trudc, song khong 1am cho doi séng nhan
dan lao dong kha 1én bao nhiéu. Cubi nim 1954,
dau nam 1955, s6 ngudi thit nghiép 1én dén hon
10.000 ngudi, mot sb cong tu s tai Pa Ning sa
thai 50% nhan vién nhu Génis, Em, cang vu [6,
tr.211]. Mot xe xich 16 c6 dén 3-4 nguoi thué,
thay phién nhau dap subt ngay dém, mot ngudi
tim dugc viéc lam thué nao d6 phai chia sé cho
2-3 nguoi cung lam. Ngoai ra, cong chuc, thg
thii cong, ti€u thuong ciing khong kham kha hon;
thd may, thg gidy khong c6 viéc 1am, ti€u thuong
budn ban é 4m, chi em budn ganh ban bung phai
vat va 1am méi kiém sdng qua ngay.

C6 thé thiy, sau nim 1954 tinh hinh kinh té,
vin héa — xa hdi Da Néing roi vao tinh trang bé
tac. Tir gitta nam 1955 trd di, vién trg va hang héa
My dd vao, cong dn viéc 1am c6 khd hon, nhung
d6 ciing chi 1 su &n dinh cAm chiing va rit tam
thai. Cung véi do, sach bao, phim anh ngusi My
va 16i song ki€u My xam nhap lam cho sinh hoat
xa hoi bat dau thiéu lanh manh, xudng cip mot
cach tram trong.

4. Giao thong van tai

Viéc My d6 quan 6 at vao mién Nam da kéo
theo qud trinh d6 thi hda mot cdch ngiu nhién
va Pa Nang ciing khong nim ngoai qu4 trinh tu
nhién iy. Cong viéc dau tién clia dé qudc My
6 day la tu stta, md rong va hién dai hda san
bay Pa Ning nhiam bién noi nay thanh cin ci
khong quan 16n nhit Mién Trung va 16n thif hai
Mién Nam. San bay Pa Ning nam vé phia Tay
Nam thanh ph6 Pa Néng, cich trung tim thanh
phd 3,2km. San bay do ngudi Phap xiy dung va
khéanh thanh nim 1929, va dudc ngudi My tiép
quan sau nam 1954. Day la san bay kha hién dai
v6i mot dudng bang, mdt nha kho va mot xudng
stia chita. Tai day, da trién khai nhiéu chuyén bay
dan dung va quan sy tit Da Ning dén Ha Nai,
Sai Gon va tit Da Ning dén mot s6 san bay trong
nude. Ngoai ra, san bay con két ndi cic tuyén
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quéc t& nhu: Pa Ning - Ha Noi - Tokyo, Pa Ning
- Sai Gon, Bangkok, Paris ... Khi My xam lugc
Viét Nam, san bay dugc xdy dung va md rong
vao dau nhiing nam 1960. San bay niam trong hé
théng lién hop quan su hai - luc - khong quin
manh nhit § Mién Nam Viét Nam. San bay c6
dién tich 892 ha, v6i 2 dudng cit ha c4nh song
song cach nhau 214m, mdi dudng cét ha canh dai
3.048m, rong 45m, cdc gia bao hiém 2 dau cét ha
canh 305m x 45m [1, tr.57-60]. Mac du san bay
DPa Néing dudc mé rong hién dai hda, song dé ddp
ling yéu cau ngay cang mé rdng cia cudc chién
tranh, dé quc My con xay dung thém hai sin bay
méi 12 Nudc Min va Xuan Thiéu d€ dua quan dd
bd dudng khong dé dang. Nhu vay Da Nang trd
thanh cin ci khong quan 16n thi hai tai Mién
Nam Viét Nam sau san bay Tan Son Nhét & Sai
Gon.

Bén canh d6, dé quéc My ciing da dau tu md
rong hai cang Pa Ning dé tiép nhan vii khi va cac
phuong tién chién tranh. Khu thuong cang chu
yéu thuc hién & khu cang song Han, con ving
Tién Sa va Nam Tho dugc danh riéng dé xay
dung quéan cang, vi noi day c6 nhiéu thuin 1¢i cho
viéc xdy dung mdt quan cang quy md va viing
chic. Hai cang dudc xdy dung c6 2 bén chinh va
6 bén phu, c6 bén rong téi 9.800m2, “mot dudng
lach vao cang siu 12m va 2 cu Finegripie 185m
sau 12m, 4 bén dau cho tau vién duong c6 trong
tai 16n va mot kho dang xay dung” [5, tr.13]

Hé théng bén, cau thu dudc xay dung sudt hai
bén bo song Han doc tif clia séng dén cau Trinh
Minh Thé (nay 12 cau Tran Thi Ly) d€ d6n nhan,
bdc dé hang chuc van tAn hang héa, vii khi, dan
dudc, xe cd, hang hda, quan trang, quan dung.
Ngoai ra My va chinh quyén Sai Gon con cho
xay dung thém 2 rada d6i hai va d6i khong: Tram
rada dbi hai nam trén diém cao 250m vé phia Bic
ban dao Son Tra, ¢6 dién tich 250m2. Tram rada
do6i khong cao 30m, dai 25m, rong 15m céu tric
trén mot nén dat lang xi ming rong 100m, dai
150m dung trén mot trong nhitng dinh cao nhét
cua ban dao Son Tra [5, tr.48].

Nam 1955, v6i chu nghia thuc dian mdi,
nhiing tén dudng mang tén Phap dudc thay bang
té€n nhan vat hay dia danh lich st Viét Nam, cling
c6 mot s6 tén dudng dudc gift lai nhu von c6

trude kia: Paster, Gia Long, Yersin... Viéc sép
xép lai don vi hanh chinh, cong viéc quan ly c¢6
su thay ddi v6i nhiéu quan méi dugc hinh thanh,
cac khu cong nghiép, khu dan cu mdi ra doi, do
d6 hé thoéng dudng ciing dudc md rong, ndi dai,
ting thém nhiéu dudng méi.

Tut nam 1955 dén nam 1975, thanh phé ba
Nang da c6 t6i 77 con dudng 16n nhd khéc nhau.
Nhiing truc dudng méi mé déu mang tén Viét
nhu: Lé Thanh Tong, Tran Cao Van, Lé Lai,
Poan Thi Piém, Ting Bat H6... C6 thé xem nim
1954 1a dot thay d6i va diat mdi tén dudng phd
16n nhét dau tién tai Pa Nang. Trong do, ciing c6
mot s tuyén dudng lién tinh trén dia ban thanh
phb ma trong d6 quan trong 12 Qubc Lo 1A duge
trang nhua va c6 su ki€ém sodt chit ché cta chinh
quyén Sai Gon.

Nim 1958, thuc hién “chuong trinh kién thiét
qubc gia va cai tién dan sinh”, chinh quyén
Thanh phé Pa Ning da quy hoach lai nha & va
duong sa 6 cac khu dan cu. Pay 1a ndm ma cac
con dudng dudc xiy dung nhiéu hon va dugc dit
tén mdi. Nam 1955, ving phia bac bién Thanh
Binh con 1a nhitng khu dit hoang, chinh quyén
Ngd Dinh Diém da liy khu nay lam ndi dinh
cu cho s6 dong bao di cu tif mién Bic vao Pa
Nﬁng sau nim 1954. Va dén nim 1958, chinh
quyén Thanh ph6é Pa Ning da quy hoach nha &
va dudng sa ¢ khu dan cu nay. Nhiing con dudng
méi md trong khu vuc déu déu 14y chit Thanh
(nhu: Thanh Duyén, Thanh Hai, Thanh Long),
hay chit Hai & dau (Hai Son, Hai Ho). Nhiing tén
goi nay khong mang y nghia chinh tri ma c6 tinh
chat nhu mot my tir [8, tr.68].

Puong sit c6 tif thdi Phap thudc, song néi
chung loai giao thong nay khong dudc chi trong
nhu hang khong, cang hay duong b trong thdi
ky sau nim 1954. Thanh phd Pa Ning nam trén
tuyén dudng sat xuyén Viét (Ha Noi - Sai Gon),
nhung hau nhu khong dudce quan tim xiy dung.
Tur khi c6 tuyén xe Ita tit Pa Ning di Dong Ha
(1902) cho dén thang 10/1936, tuyén dudng st
xuyén Viét dudc hoan thanh thi Pa Ning trd
thanh dau nio cla con dudng héa xa Trung Ky.
Ngay trong thanh phd, dudng sit ciing dudc xay
dung tu thoi Phap. Nha Ga dat 6 nga ba dudng
Lagrec, vao thdi My - chinh quyén Sai Gon c6
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tén 1a dudng Nguyén Hoang (nay la dudng Hai
Phong), dugc bao dudng va dua vao st dung cAm
chiing. Mot thuc té 1a “duéi ché do cii, ga Da
Ning chi 12 mot ddi tau ci ky, hang ngay chay
i ach mdi chuyén Pa Ning - Hué, chi yéu chd
ngudi budn ban. San ga chat hep, ban thiu, rac
rudi bun nudc ¢ dong, nha ga ti, cudp giat, gdi
diém. .. Nha ga vin 1a mot khu nha mot tang. . .”
[2, tr.36].

Mic du vy, v6i tu cach 12 mot dau nio cia
héa xa vung I chién thut, chinh quyén thanh phd
van dau tu cho nganh dudng sit c6 co xudng stia
chita bao tri, cac nha kho, van phong, nha ga phu
va luc lugng bao vé... “O day c6 mot Dé-Po stia
chita 16n v6i gan 500 cong nhan va vién chiic lam
viéc. Truée 1965, hang héa van chuyén duong sat
rit 16n, kho4ng 8 chuyén thu mdi ngdy, nhung sau
do diéu kién chién tranh, dudng sat bi phd hoai
va hu hdng, tau chi chay trong noi thanh phé” [6,
tr.265].

RO rang v6i tam quan trong ctia thanh phd
bac nhi Mién Nam, 13 “da day” ctia quan doan
I thi My va chinh quyén Sai Gon di ra stic xay
dung & Pa Niang mang luéi dudng sa, hai cang,
phi truong hién dai phuc vu cho muc dich kinh
té - chinh tri. Va trong chiing muc nao d6 da lam
cho quy md d6 thi ¢6 nhiéu tién trién dang ké.

5. Két luan

DPa Ning trong hon 10 nim t38 chic va xay
dung d6 thi (1954 - 1965) khong phai la mot thoi
gian dai nhung ciing khong qua ngin. Tit khi Da
Ning con 1a thudc dia cia ngudi Phap cho dén
ldc thanh phd ndy dudc trao qua tay ngudi My,
mot cudc “thay thay di chd” trén manh dit bén
bo bién Dong nay c6 nhiéu xdo tron. Qua trinh do
thi héa trudc day lai dudc tiép tuc va c6 18 khac
hén v6i nhitng ngay dau ctia thdi ky méi khai pha.

Thanh phé Pa Ning c6 mot ving dit phi
nhiéu, c6 hai cang duy nhét & ving I chién thuat
clia chinh quyén Sai Gon, va Da Ning c6 mot
phi trudng mang tam qudc gia da tao da thuin
1gi cho manh dat nay sinh soi phét trién nhanh
chong vé tt ci cac mit kinh té - x4 hoi. Trén co
s& nhitng gi Phdp d€ lai, chinh quyén Sai Gon
dudc sy hau thuan moi mit tit My da tan dung va

mot vai khia canh ctia thanh phd dudc nang cap
cai tao. Cac cd quan cong sd, cac trai binh, nha
d, cac cd quan van hda, nha may xi nghi€p cia
khu k§ nghé, gido duc, y té va tién nghi sinh hoat
trong thanh phd dudc xay dung nhiéu hon.

Tu cudi nhitng nim 1950, dau nhiing nim
1960, ciing véi viéc quan My vao Da Ning ngay
cang dong, tinh hinh kinh té - xa hoi da c6 nhiing
chuyén bién, mot s6 cong ty kj nghé thuong
nghiép dugc thanh 1ap, san bay Pa Ning dudc
md rong hon trude. Tuy nhién, hau hét cic cong
trinh déu tap trung phuc vu cho cong tic hiu can
chién tranh tai mién Trung — Ty Nguyén va céc
cd s6 k§ nghé, budn ban 16n déu nam trong tay
anh em, gia dinh Ng6 Dinh Diém.

Thuc té cho thiy, do thi Pa Ning “mang
khung canh sinh hoat c¢6 vé tri phu, nhung tat
ca sy tru phu do6 chi 1a gia tao” [12, tr.53]. Tinh
dén dau nim 1955, s6 ngudi that nghiép 1én dén
hon 10.000 ngudi; doi séng thi dan roi vao canh
kho khin, cing thang, moi thi tré nén qué tai va
thém phan phtc tap khi sb ngudi & cac tinh lan
can d6 x6 vé Pa Ning kiém in ngay cang nhiéu.
D& xoa diu bét binh trong nhin dan, chinh quyén
Sai Gon ciing da bé ra mot sé von nhd dé phat
trién viin héa gido duc, mé mang nghé nghiép,
xdy dung cdc khu thuong mai, cdc co sé y té. ..
nhung ciing dién ra hét siic cham chap va bi kim
ham.

Trong 10 nim, nén kinh té - xa hoi Da Ning
da c6 nhiing thay do6i so véi trudc kia, bd miit
thanh phd c6 su bién d6i nhung chua nhiéu, chua
thuc su toan dién. Nhin chung, ddi sdéng nhan
dan lao dong ké ca cong chiic, tho thd cong, ti€u
thuong con hét stic bip bénh, dan nghéo thanh
thi va cong nhan, lao dong thuong xuyén bi de
doa thit nghiép kéo theo nhitng mau thuan xa hoi
ngiy cang siu sic.
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Tom tat

Hién nay, cic doanh nghiép dét may dang canh tranh gay gét trén thi trudng chat hep véi cac sdn phdm danh cho gidi tré
trong khi bé mic phan khiic & do tudi trung nién (55-65 tudi) dang ngay trd nén rat hip din vi ngudi tiéu dung doc 1ap
vé kha niing tai chinh ciing nhu nhu cdu mua sdm con 16n. Khach hang & phan khiic nay hiu nhu rét it c6 su Iua chon vé
cdc san pham 4o quan thoi trang. Vé khia canh nghién ciiu ciing chua c6 nhiéu nghién citu trong nudc quan tim dén dobi
tudng tlf 55-65 tudi & tat ca cac mit hang. Do vay, thong qua phuong phap phdéng van truc tiép d€ tim hiéu nhu cau 4o
quén thdi trang ctia nhém khach hang muc tiéu & cac khia canh nhu mau ma, chit liéu, kich ¢, mau sic, mic gid, chuong
trinh khuyén mai, dia diém mua, khong gian mua, phuong thiic thanh ton, dich vu hd trg tit d6 dé xuét hé théng giai phap
nhim gitip doanh nghiép may mic & dia ban Pa Ning khai thdc mot cach hiéu qua phan khiic nay.

Tir khoa: Khach hang trung nién, 40 quan, thoi trang.

Abstract

Currently, the textile business competes fiercely in the market by products for young people while leaving the middle-age
segment (55-65 years old) which becomes very attractive because this kind of consumer has independent finance as well
as shopping needs. In terms of research, there are not many studies in the country concerned the middle-age consumers
for all commodities. Thus, through direct interviews, the research tried to find out the needs of fashion of target groups in
some aspects such as design, material, size, color, price, promotion, place, payment method and services which proposed
to help garment enterprises in Da Nang exploit this segment effectively.

Keywords: Middle-age customer, garment, fashion.
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trang. Két qua nghién ctu cho thiy khach hang
16n tudi thuong mua 4o quan dua trén chét luong
va thuong hiéu, it chi y dén gid ca va khuyén
mai hon so véi khach hang tré tu6i. Khach hang
16n tudi c6 xu hudng tim kiém thong tin tif bao
hon radio va tivi. Tuy nhién, nghién ctiu ciing tim
ra, nhitng khach hang 16n tudi & Uc thutng it chi
tiéu vao san pham xa xi hon khach hang tré, ho
it quan tAm dén tinh thoi trang va it thich thad vé6i
viéc mua sam nhu khach hang tré.

Ngoai ra, nghién ctiu cia Charles D.Schewe,
Pai hoc Massachusetts vé hanh vi mua ctia ngudi
tiéu dung 16n tudi (2010) téng hop két qui va
dua ra dé xuit vé Marketing mix v6i phan khiic
tiém ning nay. V& san phdm, ngudi tiéu dung 16n
tudi thudng c6 xu hudng dua vao thuong hiéu va
trung thanh thuong hiéu, tiét kiém, mua sam c6
ké hoach hon khach hang tré tudi. Thém vao do,
nhom khach hang nay thuong khong quan tadm
dén kich thu6c san phim nhung thich bao bi ¢
cd chit 16n d€ dé doc va dé hi€u. Nghién ciiu con
chi ra rang, phan 16n khach hang 16n tudi thich
mua sam & nhiing cifa hiéu gin nha vi ho thudng
khong chii dong vé phuong tién di chuyén. Ho
cung thuong c6 xu hudng trung thanh v6i nhiing
ctra hang c6 ddi ngii nhan vién tu vAn nhiét tinh,
gan giii. P6i tuong khich hang nay ciing thich
mua sam vao nhiing thdi diém ranh rdi, tam 1i
thoai mai, khong thich bi thic ép vé thdi gian. Vé
truyén thong, phuong tién lay thong tin chinh ctia
khach hang 16n tudi 1a tivi, v6i khung thdi gian tir
18-19h, thdi diém xem tivi it nhat 1a tir 21-22h.
V6i radio, ngudi 16n tudi thudng nghe vao budi
sang va thuong tin tudng vao thong tin ti ban be
nhiéu hon thong tin quang céo tit doanh nghiép.
Cudi ciing, miic gia thap va trung binh phu hop
v6i d6i tuong khach hang da nghi huu, thu nhap
thap va nhay cam vdi su thay d6i gia. Tuy nhién,
c6 mot vai khach hang thich miic gid cao dé cling
c6 hinh anh va tao cam gidc an toan cho stic khoe.

2. Tong quan vé marketing va hanh vi nguoi
tiéu dung
2.1. Tong quan vé Marketing

Khéch hang 1a dbi tugng truc tiép st dung
hang héa, dich vu ctia doanh nghiép. Diéu nay

cho thdy, khach hang quyét dinh su thanh cong
hay thit bai cta t& chiic. Do vy, trudc khi dua
ra cac quyét dinh lién quan, doanh nghiép phai
tim hiéu nhu cau cta khach hang thong qua hoat
dong Marketing. "Marketing 12 qua trinh 1ap ké
hoach va thiét k& sdn pham, hé théng phan phdi,
gid ci va cac chién dich chiéu thi nham tao ra
nhiing sdn pham hoic dich vu c6 kha ning thoa
man nhu cau cac ca nhan hoic t6 chiic nhit dinh"
(AMA-Hiép hoi1 Marketing My, 2010). Doanh
nghiép c6 thé phbi hop bdn bién s6 trong Mar-
keting mix 12 sdn ph4m, phan phdi, gid va chiéu
thi dé€ dat dugc muc tiéu cia minh. Ngoai ra, viéc
phan doan thi trudng va lua chon thi trudng muc
tiéu con giup doanh nghiép tim dung phéan khuc
muc ti€u c6 quy md va kha nang ting trudng
manh, it d6i thii canh tranh, pht hdp v6i muc tiéu
va ngudn lyc ctia doanh nghiép.

Hanh vi nguoi tiéu dung

Theo Kerin (2009) thi hanh vi ngudi tiéu
diing bao gdm hanh vi mua va st dung ctia ngudi
tiéu dung va 1a két qua clia qud trinh mang tinh
tam 1f va xa hoi. D& dua ra quyét dinh mua sin
pham, ngudi tiéu dung thuong trdi qua cic cong
viéc nhu nhan thifc nhu cau, tim kiém thong tin,
d4nh gia phuong 4n thay thé, ra quyét dinh mua
va hanh vi sau khi mua. Tuy vay, khong phai lic
nao ngudi tiéu dung ciing tuin thi day di nim
budc nhu trén, sé luong va thi tu cac budc phu
thudc vao mic do gan két véi san pham. Chang
han, sin phdm c6 gi4 tri cao, tinh rii ro trong viéc
ra quyét dinh 16n, nén miic do gan két cao va két
qua 12 ngudi tiéu dung thuong tim kiém thong tin,
so sanh gifta thuong hiéu hay ra quyét dinh mua
mot cach can trong. Ngudc lai, nhitng san phidm
c6 gid tri thap va mua hang ngay nhu thuc pham,
nudc udng thi quyét dinh mua da phan dua trén
th6i quen do miic d6 gan két thap.

Tién trinh ra quyét dinh clia ngudi tiéu ding
bi tdc dong clia cdc nhan té6 nhu Marketing mix,
vin héa — xi hoi, tam 1i va tinh hubéng. Trong
d6, nhan t6 vin héa — xa hdi gom: Vin héa, do
tudi, thu nhap, nghé nghiép, gia dinh, nhém tham
kh&o; nhan t6 tdm 1i tic dong dén hanh vi thong
qua c4c bién nhd nhu ca tinh, nhan thiic, phong
cach sbng, dong co va cubi cling, nhém nhan t6
tinh hudng tic dong ngay tai thdi diém mua nhu
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nhiém vy mua, mdi trudng vat li, moi truong xa
hai.

3. Phuong phap nghién citu

Bai nghién ctu dugc thuc hi€n dua trén
phuong phap phdng van truc tiép bang cau hdi.
Cu thé, tién trinh xdy dung bang cau hdi cla
nhom trai qua cac budc nhu sau:

| Phong van chuyén sau

Xay dung bang cau hoi
Phong van thu
bicu chinh bang cau hoi
Thu thap s6 liéu

Giai doan 1: Phéng van chuyén siu

Phong van chuyén sau dugc thuc hién véi cac
chuyén gia trong linh vuc tiép thi va ngudi tiéu
dung, véi muc dich thu thap khia canh lién quan
dén 40 quan thoi trang, hinh thanh cau hoi.

Sau khi téng hop tt ci phiéu tra 15i, nhém
thu dugc mot sd yéu td khiach hang quan tAm khi
mua 40 quan nhu: d6 bén, miu ma, chuong trinh
khuyén mai, gia, thuong hiéu, mau sic, kich cd,
chit liéu, dich vu tu van, khong gian mua sam,
dich vu tr, doi, phuong thuc thanh toan va dia
di€ém mua.

Giai doan 2: Xay dung bang ciu hoi

Dit liéu vé nhiing yéu td quan tim khi mua 4o
quan ciing nhu mot vai goi y phuong 4n vé chit
liéu vai, dip mua quan 4o, mtc chi tiéu cho mbi
lan mua hang,... nhém bat tay thiét ké bang cau
hoi.

Giai doan 3: Phong van thir bang ciu héi

Bang cau hoi sau khi dugc xdy dung xong
dugc phong van thi véi 20 ddp vién. Nhém
nghién ctu tién hanh phéng vin & Cong vién
29/3 vao khung git ma ddi tugng phong van hay
di tap thé duc dé€ lam co sé diéu chinh bang cau
héi. Sau khi phdng van tht, mot vai phan hoi thu
dudc nhu: bang cau hoi qua dai chit hoi nho, kho
doc va mot vai cau hodi dung tir hoi khé hiéu

Giai doan 4: Diéu chinh bang cau héi

Sau khi phong van thli, bang ciu hoéi tién
hanh diéu chinh vé cach thic trinh bay, cd chu,
cach dung tir cho phu hop véi ddi tugng phdng
van.

Giai doan 5: Thu thap s6 liéu chinh thitc

Sau khi diéu chinh 1an cubi, bang ciu hdi
dugc st dung dé thu thap s6 liéu mot cach chinh
thic véi s6 lugng mau 1a 200

Phan bd mau: D& ddm bao tinh da dang, miu
dugc phan bb déu & cac khu vuc khic nhau trong
thanh phd, cu thé:

Dt 1iéu sau khi dugdc thu thap s€ dugc ma hoa
va xt li bang phan mém SPSS.

4. Két qua nghién citu va danh gia

Tan suat va dip mua quan ao

Bang 2. Tan suat mua quan ao trong nam

STT | Tan suat mua | Két qua
1 | 1-2 lan/nim 35%
2 | 3-4 lan/nim 55%

3 | >5 lan/nam 10%
Nhinlwrong lesd 12%
Khiac lesd 139
Sap didu lich el [16%
GIAm gid  besssd 209
. ‘:gz T jﬁ 41.20
Dip 16, t6t  |—
. a . 1 q’ﬁSGSD
Ehicinthiét | , :
%
0% 20% 40% 60%

Hinh 1. Dip mua quin 4o

Theo khao sit, 60% sb ngudi & do tudi 55-
65 van tham gia cic hoat dong kinh doanh —
budn ban, 27% nghi huu nhung van tham gia
hoat dong xa hoi, con lai 13% nghi huu 6 nha
1am ndi trg (ni¥ gi6i) hoidc khong tham gia bat ci
hoat dong xa hoi nao (nam gidi). Do nhu cau giao
tiép x4 hoi van con cao, nén tan suit mua quan 40
ctia khach hang & do tudi nay van rat 16n. Pay 1a
mot trong nhitng diu hiéu cho thiy su thay ddi
trong xu hudng tiéu dung & Ida tudi 55-65.
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Nguon tim kiém thong tin va nhém tham
khao

Béao, tap chi | 1.29
Tivi § 1.29
Khac j=d 7.1%
4.1%

Nguoi than,ban bé __’_J 34.1%

Cho, cra hang, siéu thi : . e 70.6%

0% 20% 40% 60% 80%

Mang internet fussd

Hinh 2. Ngudn tham khéo thong tin

Nhém khach hang 16n tudi van trung thanh
v6i kénh tim kiém thong tin truyén théng nhu
chg, ctta hang, si€u thi va ngudi than ban be. Mot
s it st dung Internet d€ tim thong tin vé 4o quan,
day 1a diu hiéu chiing minh nhém khich hang
nay van cip nhat cong nghé, c6 thé muc dich két
ndi v6i con chau hoic tao cam gidc khong bi 16i
thai.

Neuoi than (anh, chi, em) |—12.90
Ban bé, dong nghiép :_._l 7.6%
Concai | :
Chéng, vo, ngudiyéu

Théin tuong e 2.4% %

d 30.6%)|
$B7.6%

| ]

1 1
T T

0% 10% 20% 30% 40%

Hinh 3. Nhém tham khao

Nhém thanh vién gdm chong/vo/ngusi yéu va
con cai anh hudng manh nhét dén quyét dinh mua
40 quan ctia nhém dbi tugng nghién ciu. Doi khi
con cdi déng vai tro rt 16n trong viéc khuyén
khich khach hang trung nién mua 4o quan ciing
nhu sdng cho ban than sau khi hoan thanh trach
nhiém vé6i gia dinh. Nhém than tuong hau nhu
4nh hudng rit it dén quyét dinh mua do khach
hang cang 16n tudi cang c6 géc nhin kh4 thuc té
vé cudc sbng, cling nhu c¢6 nhiéu kinh nghiém
trong viéc lua chon san phdm that sy phu hop
v6i minh, it quan tim dén nhiing gia tri 4o, phu
phiém bén ngoai.

Cac yéu tb quan trong khi mua

Theo két qua tinh toan Mean (1: R4t khong
quan trong — 5: Rat quan trong) cho nhiing nhan
td quan trong khi mua san pham, c6 thé thiy su
khac biét trong hanh vi mua cua khach hang nam
va nu.

Bang 3. Yéu t6 quan trong khi mua 40 quin ctia Nam va
Nu

Nhan t6 Nir Nam
M3au m3 4.5 4.5
Kich c& 4.5 4.7
Gia 4.35 3.77
Chat liéu 4.3 4.6
Do bén 4.2 211
Mau sic 4 43
Chuwong trinh khuy&n mai 3.44 3.26
Dich vu ddi tra 3.36 3.3
Dich vu tw van 3.34 2.77
Thwong hiéu 256 | 4.5
Pia diém mua 2.4 3.23
Khéng gian mua sdm 2.3 291
Phuong thirc thanh toan 2.1 3

Trong khi nif gidi c6 xu huéng lo lang hon
khi quan tdm nhiéu dén gi4 c4, chét lidu, d6 bén
trong quyét dinh mua va it quan tim dén thuong
hiéu thi nam gidi lai lac quan va it ngai rui ro
trong quyét dinh mua khi thuong hiéu, mau sac
dugc quan tAm nhiéu hon gid.

Ngoai ra khach hang nit quan tim dén dich
vu tu vAn chiing t4 khach hang nit gidi d€ y nhiéu
dén ngoai hinh, cin trong trong hanh vi mua, con
khach hang nam lai d€ y dén dia diém, it d€ y dén
dich vu tu vin mua chiing té khach hang nam giéi
thuong quyét dinh nhanh chéng, tu chii trong céc
quyét dinh clia minh.

Cudi ciing, chuong trinh khuyén mai tic dong
khong 16n dén ca hai nhém khach hang muc tiéu,
do tam 1i e ngai chit luong kém va miu ma hang
khuyén mai thudng cii, khong hop xu huéng. Tuy
nhién, néu thuc hién cong cu khuyén mai, thi tu
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uu tién gidm dan cho nhém khach hang nay la
giam gi4, qua ting kém, bdc thim tring thudng
vi khach hang thuong ngai nhiing chuong trinh
phai bd nhiéu thai gian, cong stic. Va thuc té ciing
ching minh, nhiing chuong trinh kich thich tai
cho thudng mang lai tic dung nhanh.

Thuong hiéu, mirc gia va khong gian mua
sam yéu thich

Mic di 6 do tudi nay, da phan khich hang
16n tudi thuong doc 1ap vé tai chinh, khong phai
chu cip cho con cdi, nhung véi mic luong huu
con thdp nhu hién nay: 3-5 triéu/thang (47.1%)
va 2-3 triéu/thang (21.2%) thi mic chi tra cho
san phdm 4o quan da phan chi 6 mic trung binh.
Miic chi tra cu thé cho tiing san phdm 4o quan
nhu sau:

Bang 4. Miic gid sin sang chi trd cho mbi loai 40 quan

Ao Quin/vay Ao khoac-vest

<300.0004¢ | 300.0004-500.000& | 500.000d-1.000.000d

1o 65.9%
% 32.9%
20% 5.99, 10.6% 15.3%
Q0p A — [~ 1
Khamco An HoaTho Viét Khic
Phuce Tién

Hinh 4. Thuong hiéu hay mua cta khach hang

Chinh muc chi tra trung binh ndy quyét dinh
dén thuong hiéu ma khich hang muc tiéu hay
mua khi 65.9% khach hang dudc hdi thich mua
40 quan cda thuong hiéu “khac”, day 1a su lua
chon ctia nhém khach hang n, cu thé 1a nhiing
thuong hiéu nho, it tén tudi cia Viét Nam hodc
Trung Qudc vi gid ré va by ban phé bién & chg,
cia hang quan 4o, siéu thi. Khach hang nam van
lua chon thuong hiéu ndi tiéng nhu Viét Tién,
Hoa Tho hay mdt s6 it chon An Phudc néu kha
nang tai chinh cao hon.

Dbi véi khong gian mua sim yéu thich, da
phan khach hang thich dia diém mua cé phong
cach sang trong, nhac ém diu tao cam giac thoai
méi, nhe nhang. Diéu ndy phu hop véi do tudi

ciing nhu phong céch séng ctia 16p khach hang
trung nién.

Chét liéu vai, hoa tiét va phong cach yéu
thich.

Len |jed 12.9%
NI Jod | 17.6%

Khac (Lanh) |essssd 23.5%

Jean |l 28.2%

Kate | 7940}
Luatotim e 30.6%
Thun cotton | d 40.0%

el 44.7%

Kaki |
Cotton | | 154.1%

0% 20% 40%  60%

Hinh 5. Chét liéu vai yéu thich

Do khi hau Pa Ning néng nhiéu vio mua he
va it lanh vao mua dong nén da phan khach hang
muc tiéu thich chit liéu vdi mém, mat, nhe, dé
giat ui nhu cotton, kaki, thun cotton va lya to tam.

Trong khi nam gi6i thich 40 quan don sic
(80.2%) thi nit gidi wu tién ca don sic (54.7%)
va hoa tiét (61.5%).

Bang 5. Mau sac, hoa tiét yéu thich theo gidi tinh

Pon sic Hoa tiét

Ao Quin/viy Ao khoac/vest
Nam Tréng. xanh da | Pen, xanh | Pen, xanh den, | Caro, sQcC
o, Xam den, nau Xam ngang-soc

chéo

Nt | Tring, xanh da|Den,  xanh|Tring,  den, | Hoa 14, caro,
o, tim, xam den, ndu xanh den chim bi

Pa s6 khach hang 16n tudi thich nhitng mau
sac va hoa tiét cd dién, khong qua ndi bac, loe
loet mot phan vi hop do tudi mdt phan nhiing
mau sac nay dé két hop véi nhau tao nén vé bé
ngoai sang trong, lich thiép cho ngudi méc.

Vé phong céch thoi trang yéu thich, trong
khi nam gidi huéng dén su don gian, manh mé,
phong khoang hodc don gian nhung sang trong
thi nit gidi lai yéu thich phong cach don gian, nhe
nhang sang trong hoic kin ddo, nén na
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5. Két luan

Tur két qua, nhém nghién cifu goi y mot vai
dé xuit tap trung vao dinh hudng c biét héa theo
tung don vi khach hang.

Chinh sach gia

San pham ban cho ddi tugng khach hang nay
nén dinh gid 6 mudc trung binh. D& kiém soat vé
phan chi phi va c6 1di nhuén, nha sin xuét c6
thé sit dung chit liéu vai binh thudng nhung can
thoang, mat va nhe d& phi hop vé6i diéu kién thai
tiét.

Chinh sach san phim

Chét liéu vai khong can qud xa xi nhung
doanh nghiép nén tip trung vao khau thiét ké
mau ma, tao diém nhin phi hop véi voc dang
cua khach hang trung nién, dac biét chu y nhiing
thiét k& che khuyét diém phan eo. Nha san xuit
c6 thé xem xét xu hudng cd biét héa bing cich
cho khach hang ty chon mot vai hoa van hoac
chi tiét nhu tdi, that lung d€ théu hodc in trén 4o,
quan. Thém vao d6, mau sic cia 40 quan nén su
dung gam mau c6 dién nhu den, xanh den, tim,
x4am, nhitng gam mau nay vita dé phbi hop trang
phuc vita phit hgp vé6i da phin mau sic cia hoa
van théu hodc in.

Mac du, khach hang khong quan trong dich
vu tu vAn, nhung d€ khai thac hiéu qua chinh
sach ca biét hoa, clta hang can c6 nhan vién tu
van céach thifc phdi hop trang phuc véi nhau vi
dbi véi da s6 khach hang cach két hop trang phuc
cé mau sic, hoa tiét dé tré nén thanh lich, sang
trong 12 diéu khong dé dang.

C6 thé xem xét bd sung dich vu stia chita do
quan mién phi d& phu hop véi kich cd ctia ting
khach hang.

Chinh sach phan phéi

Diéu quan trong trong chinh sach phan phoi
12 phéi cAn d6i gitta tinh c4 biét héa va thoi gian
dap ting san phadm cho khach hang, thoi gian giao
hang phai nam trong kha ning chd ctia khach.
Doanh nghiép ¢6 thé st dung dich vu giao hang
tan nha di kem vdi cac cia hang tai si€u thi, vi
thong thuong ngudi ti€éu dung hay di siéu thi v6i
céa gia dinh hodc ban be, tif d6 c6 thé tin dung
nhom tham khdo ndy trong viéc tic dong dén
hanh vi mua.

Chi y tao khong gian mua sim nhe nhang,
sang trong, nhan vién tu van khong can thiép qua
nhiéu vao viéc quyét dinh, danh thoi gian cho
khach hang tu xem xét, lua chon san pham, vi
nhom khach hang nay can nhiéu thdi gian dé xi 1i
thong tin va thich mua sim trong diéu kién thoai
mai, khong bi thuc ép.

Chinh sach chiéu thi

Dbi v6i khach hang trung nién, khong nén
ding khuyén maii gidm gia qua nhiéu, c6 thé giy
nghi ngd vé chit lugng san phdm, thay vao do,
nén st dung hinh thiic qua tdng d€ kich thich nhu
cAu mua sam vao nhitng dip dic biét nhu 1&, tét.
Doanh nghiép nén chu y loai qua tdng phu hop
cac dbi tuong khac nhau.

Thoi gian nhan rdi ctia khach hang ciing kha
16n, doanh nghiép c6 thé tin dung td chiic chuong
trinh tu vin vé phong cich thdi trang phu hop
v6i voc dang, kiéu téc, mau da, nhiing chuong
trinh nay c6 thé thuc hién ngay tai chg, siéu thi,
trung tim mua sam. Chuong trinh c6 thé dudc t&
chiic v6i phan mém Iya chon 40 quan phil hop
sau khi cung cip cdc thong tin vé hinh thé, tir
chuong trinh quing ba nay, doanh nghiép c6 thé
st dung d€ tao thanh chién dich PR nhim muc
dich thay d6i nhan thic ctia khach hang véi thong
diép “dep hon, vui hon” v6i y nghia moi khach
hang déu c6 thé trd nén dep hon véi cach thiic hét
sic don gian nhu thir thay déi kiéu téc, két hop
lai cdc mén 4o quan sin c6 hay mua sim loai 40
quan gia ré nhung van phi hdp véi véc dang”.

Ting cho khéch hang nhiing brochure vé cic
mau thiét ké ctia cong ty, 16ng ghép cic tu van vé
thoi trang.

Nghién cifu thiét ké website ctia cong ty than
thién, dé st dung vdi kich ¢ chit 16n, chon loc
thong tin don gian, dudng dan ro rang. St dung
ting dung thit do, trong d6, khach hang chon véc
dang co thé phit hop v6i minh, website sé hién thi
ki€u 40 quan, mau sic phu hop.
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Tom tat

Ngay nay, hiu hét céc co quan chinh phii déu ¢b gang nang cao chit lugng dich vu trong khu vic hanh chinh cong. Tuy
nhién, v6i sy ky vong ciia ngudi dan ngay cang cao, khong c6 gi la ngac nhién khi hau het cong dan déu cam thay chua
hai long khi ho st dung dich vu cong. Su that vong nay xuat phat tit cich ma dich vu cung cap chit khong phéi & ban than
cdc dich vu. Chinh vi diéu nay, cd quan chinh phti Malaysia da c6 ging dé cai thién chit luong dich vu ctia minh thong
qua viéc sit dung chi s6 KPI - chi s6 do ludng hiéu qué d€ quén ly. Nghién citu nay dugc thyc hién nham im hi€u vé chi
s0 KPI va giGi thiéu bai hoc vé viéc hudng dan thiét 1ap chi so KPI trong chinh phi Malaysia.

Tir khoa: nghién ciiu, chi sb do ludng hiéu suét, dich vu, thiét 1ap.

Abstract

Nowadays, most of the government are trying to improve quality in public service. However, with higher customer ex-
pectations, there is no surprise that many citizens are unsatisfied with public service. The frustrations were mostly rooted
from the way services are provided rather than the service themselves. Therefore, Malaysian government has been trying
to improve service quality by using KPI-Key Performance Indicator. This study was undertaken to address some issues
related to the KPI and introduce the lesson about guiding on establishing KPI at Malaysian Government.

Keywords: research, Key Performance Indicator, service, establishment.

© 2017 Ban quyén thudc Dai hoc Duy Tan

1. 1. KPIla gi? gi6i thiéu tai My tif nhitng nim 80 ctia Thé ky

o XX va hién nay n6 da dugdc st dung rOng rai trén

KPI 1a chit viet tat cia Key Per/formance Indi-  thé gidi trong d6 c6 Viét Nam. Viéc dng dung

cator (Caro} Talor, 1990), la chi so do ludng hi€u  KPI duge xem nhu 1a mot giai phéap gitip céc &

qud, gidp to chiic dinh hinh va theo doi qua trinh  chiic danh gid dugc sy thanh cong clia minh trong
tang trudéng so v4i muc tiéu da de ra. KPI dugc

Email: khanhlyxd@gmail.com (Lé Thi Khanh Ly )



Lé Thi Khdnh Ly / Tap chi Khoa hoc va Céng nghé - Dai hoc Duy Tdn 1(20) (2017) 32-35 33

qua trinh quan ly céc hoat dong. Mot khi td chiic
da hinh thanh st ménh, x4c dinh nhiing nhan t6
4nh hudng va dé ra muc tiéu, t& chic can phai do
luong su tang trudng so v4i nhitng muc ti€u da
dé ra. KPI chinh la thuSc do sy ting trudng nay.

Tuy nhiéu, diéu du tién ching ta can xem
x€t d6 1a su khac biét gitta thuéc do hi€u qua va
thu6c do két qua. Chi s hiéu qua (Dean, 2007)
dai dién cho két qua ctia cac hanh dong dugc thuc
hién truéc do, trong khi chi s6 két qua 1a thude
do din huéng hay dinh huéng nhiing két qua dat
dugc trong cac chi sb hidu qui. Mot cach don
gian theo Nguyén Thanh Hoi, Phan Théing, 2001
thi: cdc chi s6 do ludng hiéu qua 1a nhiing thudc
do c6 thé lugng héa dudc. Nhiing thude do nay
da ducc su dong y cua tit ca cdc thanh vién va
chiing phan 4nh nhitng nhin t6 thanh cong cbt
yéu ctia t6 chic. Chinh vi thé, chi s KPI doi hoi
phai phan anh dudc muc tiéu va si ménh cia to
chuc.

Trén thuc té, c6 rat nhiéu thuéc do cé thé
lugng hod dugc diéu nay khong c6 nghia ching
déu 1a chia khéa thanh cong cta té chiic. Vi vay,
khi Iva chon cic chi s& KPI, can phai than trong
chon ra nhiing chi s6 that su can thiét va c6 thé
gilip cho don vi dat muc tiéu dé ra. Mt khac,
céc chi s6 KPI con gitip cho toan b nhan vién
thiy dudc bic tranh tong thé vé nhiing nhan t6
quan trong va nhiing viéc ho can uu tién thuc
hién trong cac hoat dong ctia minh. Nhu vy, yéu
t6 quan trong 1 cin bdo ddm moi nhén vién déu
tap trung vao viéc dat muc tiéu dé ra trong céc
chi s6 KPI d€ do ludng dat hiéu qua cao nhit.

2. So sanh KRI, RI, PI va KPI

Ngoai KPI, c6 rat nhiéu cic cong cu do ludng
hiéu qua hoat dong cta t6 chiic, trong d6 c6 thé
ké dén KRI, RI, PI. Dudi day 1a mot s6 cac dinh
nghia vé nhiing chi s6 nay.

KRIs-chi s6 thanh cong then chét (Key Re-
sult Indicators): chi s6 nay cho ching ta thiy
dudc nhitng gi ching ta da lam dé dat dugc vién
canh hoic cdc nhan t6 thanh cong chi chot.

Rls-chi s6 két qua (Result Indicators): chi sd
nay cho chiing ta biét nhitng gi chiing ta da lam.

PIs-chi s6 ning suit (Performance Indica-
tors): chi s& nay cho ching ta biét nhitng gi ching
ta phai lam.

Trong khi d6 KPIs-chi s6 do Iudng hiéu qua
(Key Performance Indicator) cho chiing ta biét
nhiing gi ching ta phai lam d€ gia tdng thanh
cdng mot cach nhanh chong.

Pay dudc xem nhu 12 bon chi s6 ma t& chiic
c6 thé st dung dé€ do ludng su thanh cdng trong
qua trinh hoat dong cua ho.

Bang 1. Bang so sanh gitta KPIs, KRIs, RIs, PIs

KPL: KRI: RI: Pis
Phuong  thwe | Do luomg phi tai| Cé the do hromg tar chinh | C6 th do Iudmg | Do huomg phi tar chinh
chinh (khéng bing | hode phi tii chinh (vi du: loi | tii chinh hode phi | (khémg  bing  déng
dénz dollar, yén, | nhudn trén vén diu hr, eon | tii chinh.
euro... ). ngwdi, phin trim khich
hing thod min].

Tan suat do | Do huomz thuomz | Cha yfu do lwimg hing | Do lwimz hinz | Do hwomg hing ngay,
hrimg stuyen (vi du: 24/7, | thing hodc hing quy. ngay, hing tuin, | hing tuin, hing thing
hing mgay hoic hing thing hode | hoe think thoing 1
Tding tuin). thinh thodng 13 | hing quy

hing quy
Bd phin phu | Do lwimg bai CEQ | Khi tong két vé sirphat tnén | C6 thé khéng rang | Trich nhiém do leimg
trich dolémg | v nhém quin tr | cda cde nhin th thivh chng | bude  b&  phin | dwoc ture hifn bii céc
cip cao. quan frong trong td chibe thi | chinh thie chiu | nhém hinh thinh nzin
héi démg quin i =2 do | trach mhifm do | mhitn

Timg, Tiéms.
Yéun can hiéu | Tit c3 nhin vién | Nhin vién oo thé khéng cin | Mhin vién cd thé [ Tat cd nhin vién dén |
biét béi nhin | 450 phai biétvé cdc | bidt vé chi 56 do lutmg ndy. | khing can bist vE | phii hitn vE nhimg
chi 50 do lutmg | hoat démg cén thiét d&
= cdi thign PL

do lwémg
dollar, yén, suro. )

vidn chi 56 do luémg vi
nhimg zi ho phai nay.
Lim.
C3 shan chju | Sy chin  bach| Thonz fhwomg, ohi mat
trich nhiém vé | nhidm cé thé dwoe | ngwéi chiu trich nhidm cho
s chinh ric | duva xuéng dén cho [ KRILi CEO.

ci zhin  heic
nhém.

Kétqui ciachi | L3 kit qui cda| L3 kBt qua cia nbisu boat| La Lt qui caa | Tdp fung vao mdthoat
56 nhitu hoat ding

ciia chish

dinz duoe quin I thémg | mhifu hom mit| déng cuthd.
qua cdc chi 55 do lwimg | hoat dénz

ning sudt khde nhau

Bido cdo chisd | Thong thiromg | Thing thirémg dwge bdo céo | Thong thirémz | Théng thwomg duge
duoe bio cdo thing | bing céch vE cdc d6 thixu | dwoc  bdo  cdo | bdo cdo tromz mit
qua mang ndi b | hwdng cda it whit 13 13 | tromg mét shém | nhom phidu ghi didm
wéi vige chi ra cdc | thing zin nhat. phitu ghi didm.
hoat démg, trich
nhifm ciz timg cd
nhin. ..

3. Gidi thiéu bai hoc vé viéc hudng dan thiét

1ap KPI cua chinh phu Malaysia

Ngay nay, v6i su canh tranh ngay cang gay
gat, hau hét cic doanh nghiép va td chiic phai
diéu chinh theo nhiing cdch méi dé nang cao hiéu
qua hoat dong kinh doanh ctia ho. Nhiing ci tién
nay sé& dudc lién két chic ché v6i hé théng quan
1y niing suat, chién lugc kinh doanh méi va c6 thé
lam thay ddi chién Iudc kinh doanh cta t& chiic.

Malaysia din dau trong viéc xem xét cdc
khia canh nay, dic biét 1a sau khi d6i mit véi
nhiing thay ddi manh mé trong hé théng chinh
phi. Trong sdu thap ky, véi nhiing cai tién trong
cong tac quan ly hanh chinh cong, cdng véi su
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nd luc trong viéc két hop gitta nhiéu bén nhung
van khong 1am thoa man chinh phii Malaysia. Rat
nhiéu cic nd lyc tiép theo dudc thuc hién nhiam
cai tién hiéu qua, thé nhung, Anthony Xavier-
gido su trudng dai hoc Putra Malaysia, cho ring
“chiing qua rong, mot sb thi khong lién quan va
it nhAn manh vao vao viéc do ludng hiéu qua
hoat dong”. Két qua 13, chinh pht Malaysia quyét
dinh trién khai KPIs (Key Performance Indica-
tors) nhu 12 mot cong cu chinh dé do ludng hiéu
qua hoat dong cua ho.

Nhitng nguyén tic cé ban trong danh gia
hiéu qua tai co quan chinh phu

- Banh gid hiéu qua tai co quan chinh phu la
danh gia chét lugng dich vu cung cip cho cong
dan.

- banh gia hiéu qua tai ¢cé quan chinh phu Ia
danh gid mic do thoa min cia cong dan vé dich
vu ho dudc cung cip.

- Viéc thuc hién danh gia dua trén quy trinh
cung cép dich vu hién tai ctia cd quan chinh pha.

- P& danh gi4 dugc chit luong dich vu yéu
cau co quan chinh phii phai phat trién KPI va xac
dinh muc tiéu hi€u qua.

Muc ti€u hiéu qua dugc xem xét dua trén
nhiing van dé sau:

e Yéu cau vé tai chinh, nhan luc, trang thiét
bi, co s& vat chit va mdi trudng cung cap
dich vu cho cong dan.

e Nhu cau, su mong ddi va phan hdi tif cong
dan.

- Céc muc tiéu hiéu qua dé thiét 1ap KPI phai dim
bdo tiéu chuan SMART (cu thé, do ludng dudc,
c6 thé dat dudc, thuc t& va gi6i han thdi gian).

- Céc dich vu cung cip cho cong dan ludn
phai dam bao hiéu qua va thich dang.

Cac buéc phat trién KPI va thuc hién
danh gia hiéu qua tai co quan chinh phu

Céc bude can thiét dé thiét 1ap KPI va thuc
hién danh gia hiéu qua tai cd quan chinh phu
dudc chi ra trong hinh:

Cai thién cac tiéu
chudn thc hign.

N T
Giam sat mic 88 :

thue hién v
- - Tiép tuc danh
Dinh gia cac 1éu 'EPI c
chudn thuc hién, [P

Phit trién KPI va
xac dinh muc tiéu

hign A

Budc 1: Phat trién KPI va xac dinh muc
tiéu hiéu qua

Can thiét phai thiét 1ap KPI d€ danh gia hiéu
qua ctia cdc dich vu cung cip cho cong dan. Viée
phat trién KPI ciing can d€ danh gia mic do thod
man cua cong dan khi nhan duge dich vu cung
cip. Moi KPI dugc phat trién phai dam bao yéu
cAu vé muc tiéu hiéu qua cu thé.

[ 50 thi e Hoat dong

1 Nac dinh cde dich vu co bén dira trén tAm nhin, =@ ménh va mue Géu clia co quan.
2z Dlam bao taf ca cac hién trimh co ban phat quy ve cac dich vu coban.

3 Xac dmh dich vu cung c2p cho cong dan frong mdi tién trinh co ban.

E} Phat trien EPI co bén che mo1 dich vu theo ba khia canh san

- KPIde do luomg|higu qua cia quy trinh cung cép dich vu cho cong dan. Theo do, cdc
KPI cé thé dwoe phit trién bao gém:
o Thoi gizn cho tai quay.
o Théi gizn nhin dwoe hai dép.
o Khoéng thii gian dwoe phoc v
o Phén frém 181 trong méi dich v
o S50 lwong két qua dat dwoc trong khoang thin gian cb dinh.
- KPI d& do lwimg hidu qua cia ngudn nhin lyc, tai chinh.
o Hiéu qué cia cd nhinmhdém trong khodng thel gian cb dinh.
o Chi phi duge sit dung dé cumg cap dich vy cho céng dén
- KPI 8 do lwimg su thed mén cla cong din.
o Mk dé thod man cia cong din khi nhin dwoe dich vu, digu nay dwoc dinh
gid théng qua méu khio sit.
© Phén trém phin nan duoe phin hai rong khodng thai gian cb dinh.
© Phén trim phin nan duoe gidl quyét trong khodng thal gian cé dinh.
3 Xac dmh muc teu hifu qua cd the dat dugc cia mél KPL Muc G8u nay co the duge xic dnh

dira frén dong chay céng viée, kinh nghiém, ning hre hién tai, xu hedng phén tich va hd so

tai cor quan.

Budc 2: Panh gia hiéu qua

Sau khi phat trién KPI va xdc dinh muc tiéu
hiéu qua cho mdi KPI, cd quan phdi tién hanh
danh gia hiéu qua dua trén nhitng van dé thuc
té tai co quan, phan tich su khac biét gilta tiéu
chuidn muc tiéu va thuc t&, dé xuit cac gidi phap
cai thién nham nang cao hiéu qua quan ly ctia co
quan.
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Chuén b1 bao cdo:
o Phén tich muc tiéu higu qui cho mdi dich vu.
Phén tich s khac biét so voi tidu chuan cia méi KPL
Phén tich nguyén nhan cia s khac bigt.
Hiéu chinh céc hoat ddng va d& xuat cac giai phip nham cai tién
dich v

o o o

Budc 3: Giam sat mitc do hiéu qua

Ngudi ding dau co quan chiu trach nhiém
giam sat hi€u qua cua dich vu mot cach lién tuc,
phan cong cong viéc cho cdc nhom trach nhiém
dé€ dam bao dich vu cung cip cho cong dan mot
cach hiéu qua va ddp ting nhu cau clia cong dan
& moi thoi diém. Cac nhém nay chiu trach nhiém
giam sat, danh gia va cai thién hiéu qua cia dich
vu. Nhitng phan hdi can phai dudc dua ra céc
cudc hop d€ tim huéng gidi quyét. Nhém trach
nhiém ciing can xem lai yéu cau vé ngudn nhan
luc, tai chinh, cong cu va trang thiét bi can thiét
dé thuc hién cic nhiém vu mot cach cu thé.

5o thir tw Hoat ding

1 Neudl dimg dau co quan xem lai nhimg van ds bén dudl va chuan bi béo cao cho
nhém tréach nhiém trong cube hop dé lam giam nhimg thi tuc phiic tap:

Tién trinh higu qua cho méi dich vu cung cép cho cong dan.

Wire d¢ thoa mén cia cing din & nhimg dich vu dwoc cung cap.
Vién dé va sy khéc biét.

[S R = R o T =1

Yéu ciu vé ngudn nhin hre, tai chinh, céng cu va trang thigt bi cin
thist.
2 Thom trach nhigm:

o Xem lai béo cdo cia co quan va quyet dinh mirc 40 hidu qué cda dich

i

Budc 4: Cai thién hiéu qua

Ngudi ding dau co quan can phai thuc hién
céc cai thién dua trén nhiing quyét dinh ctia nhém
trach nhiém nham lam giam su phifc tap ctia thi
tuc.

55 thit tw Hoat dong S0 thir tw Hoat ding
1 LiEt k& EFT va xac dinh muc tigu hidu qua. | Thuye hi¢n cac cai thi¢n nhu quyét dinh cia nhom trach nhiém
I Thu thip dif [iEu vE fien trinh thyc t& cho mdi KFL 2 Béo cdo cai thién trong cac cude hop
3 So sanh tien trinh thyc 2 va muc teu higu qua cho mal RPL
L] Tinh toan phan tram dat dwrgc cho ma1 KPI va xac dinh s Ehac biet so vot tien
chuén higu qué ban dau. z A
3 Phan tich va ket uin vE hidu qui ciia méi dich vu cung cZp cho cing din dira 4’ Ket luan
wvao tt cd cdc KPI dwoc phat trign cho mai dich v
[] Phin tch s Khac biEt va nghien ciu vE nguysn nhan cia van g8 NhlI Vay, théng qua bZ\],l hOC ﬁng dung KPI

vao viéc cdi thién chit luong dich vu trong hanh
chinh cong, chiing ta c6 thé dé dang nhan ra rang,
dé mang lai chat luong dich vu t6t cho cong dan,
mot trong s6 cic phuong 4n ma co quan chinh
phti c6 thé trién khai d6 12 thuc hién danh gid hiéu
qua thong qua chi s6 KPI. Phuong phap nay sé
bio dam dich vu dudc thuc thi ding véi tAm nhin,
sit ménh va muc tiéu cla cd quan, bao dam dich
vu cung cip cho cong dan nhanh, chinh xéc, hiéu
qua va cudi cung 13 bdo diam tbi uu hoa ngudn
luc dudc st dung. Chinh vi vay, day c6 thé dudc
xem 12 nhiing tu liéu t6t cho co quan chinh phii
Viét Nam tham khao trong tién trinh hoan thién
va nang cao chit luong dich vu trong cong tic
hanh chinh cong nham mang lai su thoa man t6t
nhat cho ngudi dan.
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Tém tit

Cau phan doan tinh tir xuét hién nhiéu trong cudc séng hing ngay, trong mot sd ciu chuyén ngin va cic tic phdm vin
hoc. Diéu nay lam cho sinh vién gip kho khin trong viéc hiéu nghia ciia ciu bdi cau phan doan tinh tif chi gdm mot tinh
tif hodc mdt cum tinh tli. Vi vdy, bai bdo nay dudc thuc hién nhiam gitip ngudi doc hiéu rd vé cau phan doan néi chung va
cau phan doan tinh tif néi riéng d€ sit dung cau mot cach hop ly trong dich thuét ciing nhu day va hoc tiéng Anh va tiéng
Viét thong qua nét dic trung vé cii phap trong tiéng Anh va tiéng Viét.

Tir khoa: Adjectival fragmentary sentences, syntactic features.

Abstract

Adjectival fragmentary sentences (AFSs) occur a lot in daily life and in some stories as well as in some literature works that
sometimes make students feel confused in understanding the meaning of the sentence because they just have an adjective
or adjective phrases. Hence, this article studies adjectival fragmentary sentences with respect to discover the syntactic
features to help readers thoroughly comprehend fragmentary sentences in general and adjectival fragmentary sentences
in particular so that they could use these sentences properly in translation as well as in teaching and learning English and
Vietnamese as a foreign language.

1. Introduction helping teachers and learners understand more
about AFS in term of their syntactic and seman-

It is the fact that AFSs play an important role  (jc features, this article is carried out.

in many great works of literature as well as in

some stories and novels and do not follow the With limitation of the article, we only study

rule of grammar at all. Therefore, learners some-
times find difficult to understand the meaning of
the text when they encounter these types of sen-
tences and teachers hardly explain this type of
sentences in an effective way. With the aim of

Email: kimman39@gmail.com (Nguyen Thi Kim Man)

syntactic features of AFSs in English and Viet-
namese. We also try our best to find out the
similarities and differences of English and Viet-
namese AFSs in terms of syntactic features.
Therefore, this article will be very useful for
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learns and teachers in comprehending the mean-
ings of the sentences. In addition, the upcoming
features of AFSs in English and Vietnamese in
term of cohesive ones will also be discovered in
the next article.

2. Theoretical background

2.1. Definition of terms
2.1.1. Fragmentary Sentences

Fragmentary Sentences as defined by Green-
baum Sidney (2002) in the book “An Introduc-
tion to English Grammar”, are sentences that are
grammatically incomplete but can be complete
from the verbal context [1, p.184] and their sub-
jects can be recoverable and are the same as ones
occurring in preceding context.

2.1.2. Adjectival Fragmentary Sentences (AFSs)
On the basis of the definition of fragmentary
sentences by Greenbaum Sidney, we can state
that AFSs are the adjectives or adjective phrases
functioning as fragmentary sentences. Have a
look at the following examples as illustration:

[1] They thought they were going to be
robbed and acquiescence would save their lives.
No chance. He simply killed them. Maximum
terror. Quick. Efficient[7, p.360].

[2] Khu nha cd quan cua Hoang c6 nhiing
vom cudbn, nhiing ciia s6 theo kiéu kién tric
Phép. Dang yéu va dé chiu. [11, p.52]

It is clear that the AFSs quick and efficient
in [1] and ddng yéu va dé chiu in [2] make their
appearance as AFSs according to viewpoint of
Quirk et al and Greenbaum S.

2.2. Syntactic Functions of AFSs in English and
Vietnamese

Syntactically, an adjective precedes a noun
to modify it. It describes or gives information
about the noun. The most noticeable difference
between an English adjective and a Vietnamese
one is their positions in noun phrases. In Viet-
namese, an adjective follows the noun which it
modifies, e.g. cai nha I6n (a big house) and ba
gia (an old lady). Whereas, in English, the adjec-
tive stands in front of the noun and modify this
noun like a big house, an old lady.

Functionally, adjectives in English and Viet-
namese can serve both attribute and predicative
syntactic functions [2, p.129]. Those in an at-
tribute role modify nominal expressions. They
typically appear between the determiner and the
head noun. Therefore, attribute adjectives are
used as pre-modifiers in noun phrases, e.g. the
beautiful painting and a mere child [4, p.247].
Furthermore, in a predicative role, adjectives
characterize a noun phrase that is a separate
clause element. Following a copular verb, pred-
icative adjectives occur principally as a subject
complement (Cs) which describes a quality of
the subject and as an object complement (Co)
which characterizes a quality of the object [3,
p.134].

After all, the ability to functions as attribute
and predicative are the central features of ad-
jectives in English and Vietnamese. Apart from
their two primary syntactic roles as mentioned,
adjectives can occur in a range of other syntactic
roles, including noun phrase heads, post nomi-
nal modifiers, a clause linking function, excla-
mation, and detached predicative [3, p.134-141].

3. Method and procedure

3.1. Research methodology

The study is carried out with a combination
of two methods: descriptive and qualitative ap-
proaches that help to analyze the data in a re-
liable way. Therefore, the descriptive method is
supposed to be the main method of the study of
syntactic features of AFSs in English and Viet-
namese. In this article, we just mention the oc-
currence of syntactic features of AFSs in En-
glish and Vietnamese with qualitative method. It
will be a shortcoming if we don’t use quantita-
tive method, but it will be discussed in the next
article.

3.2. Data collection and analysis

For the purpose of selecting suitable data for
the study, 200 samples containing AFSs are cho-
sen from different short stories, literary works,
and novels in English and Vietnamese. They are
all in written. AFSs are gathered and examined to
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be frequently used in AFSs in English and Viet-
namese and then find out the similarities and the
differences of AFSs in term of syntactic features
in English and Vietnamese.

4. Discussion of findings: syntactic features of
AFSs in English and Vietnamese

With regard to structures of AFSs in En-
glish and Vietnamese which are sentences con-
taining either only an adjective or complex ad-
jective phrases, we find that AFSs can be ex-
pressed in the forms of single adjectives or ad-
jective phrases including of pre-modifier, head
adjective and post-modifier.

In this article, syntactically, AFS will be dis-
cussed under the headings of the sub-divisions of
the modifying elements which occur in the struc-
ture of AFSs. And some of them have the ten-
dency to appear before a head adjective. Func-
tionally, the most important roles of AFS are as
modifiers which are described as pre-modifiers
functioning as attributive. The others are present
after a head adjective and described as post-
modifiers which functions as Cs and Co [2].

4.1. Single adjectives as AFSs

When finding and analyzing samples those
contain the only adjectives functioning as AFSs
in English and Vietnamese, we find it occur a lot
in some stories as follows:

[3] Little girl. Black. Just twelve years old. [7,
p-479]

In the example above, there is only adjective
black making AFSs. Here red play as attributive
adjectives modifying preceding nominal expres-
sion “Little girl”.

Obviously, this AFS takes the role of Cs be-
cause it is used to characterize the subject “Little
girl”. Therefore, this AFS has the function as Cs.

Similarly, AFS has the function as Cs in Viet-
namese

[4] Rudu 1am t6i dau dau. Ba U 14y cu gling,
gid dap véi dau hoa téc r6i danh gi6 cho toi.
Ngudi thiy dd ning hon. Toi cham diéu Dunhill.
Mét moéi. [9, p.231]

It is clear that the AFS in the two instances
above are constructed by only adjectives mét moi

which is used to characterize the subject pro-
nouns “t61”. Therefore, it functions as Cs.

Here is another example:

[S] He saw the eyes of Dawn Perry staring
out with little girl’s insouciance and enthusiasm
from the page of the police flyer. White and
black. [7, p.405]

It is clear that white and black take the role
of Co because it modifies the object “the eyes of
Dawn Perry” in the adjacent sentence.

[6] Toi khong con biét néi gi nita. hom nay
ding 12 ngly tin cung cta su khoén nan dén véi
ciu. Gié va mua quat vao mit toi va cau. U6t
sung. [10, p.69]

From the instance, we can see that the object
“to1 va cau” is omitted in this AFS. Obviously,
udt siing is used to modify “t6i va cau”. We can
understand this idea as follows: “Gi6 va mua quat
vao mat tdi va cau, lam cho t6i va cdu udt sing”.
So, this AFS functions as Co.

4.2. Adjective phrases as AFSs
4.2.1. Pre-modifiers

Structurally, AFS as pre-modifier have the
structure of an adjective phrase in which an ad-
verb plus a head or a negative word plus a head.
Most of them are adverbs of degree or intensi-
fiers such as: very, too, so, definitely, extremely
or rather, and quite or rat, qua, that, hoi, tuyét
dbi, khd, 1am in Vietnamese. When these adverbs
are employed, they occur in pre-modifier posi-
tion only. However, in Vietnamese, they occur
in pre-modifier position only, except for qua and
that. They can occur in pre-modifier and post-
modifier. Let’s have a look at the examples be-
low:

Intensifiers + Adjective. [7] He’s close, the de-
tective said to himself. He took a deep breath and
held it, to try and locate the sound. Close. Very
close. [7, p.505]

[8] He sat up and swept everything on my tray
to the floor. So furious. [9, p.83]

[9]She didn’t reply. It’ll be dark in another ten
minutes. Too dark. [9, p.491]

[10] Tam 1 thang nhéc ngang. Rat budng. N6
gidi cdc mon vé tu nhién nhu gidi ddnh ban. N6
khoé. [11, p.34]
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[11] Ning chang chang gin vao chinh Ngo.
nhiét k& trong nha chi mot trim hai muoi do
C. Than nhiét ngudi ta ba mudi bay do. Qua vo
nghia. [11, p.254]

In these cases, obviously very, so, too or rat,
qua are normally modify adjectives and rarely
used in any but an intensifying sense. Thus, they
are able to express the strongest emphasis. It is
clear that the AFSs in each example above take
the function as predicative to characterize the
subject in the preceding sentences.

When finding and analyzing samples in En-
glish we just met some structures like Preposition
+ Adjective, The + Adjective, How + Adjective
or Adjective + Adjective, but we could find these
structures in Vietnamese.

Preposition + Adjective. [12] “It was an
armored-car pickup. We also now know they’re
all Charlestown guys.” Again, her shock. “For
sure?” [8, p.157]

Here the AFS for sure is described as the
combination of preposition for and the head ad-
jective sure to make it become AFS.

The + Adjective. [13] She had probably never
seen a turban before. The English! They expect

you to fight for them bur won’t talk to you.[9,
p-188]

How + Adjective. [14] 1, Oliver Barett III, an
extremely busy man with banks to run and so
forth, I have taken the time to come up to Cor-

nell for a lousy hockey game. How wonderful.
(For whom?) [7, p.19]

Adjective + Adjective (Adjectival compounds).
[15] They all looked at me as if I was some sort
of evil third walking about in their midst that they
couldn’t do nothing about. That was wrong, sir.
Real wrong. [7, p.213]

As the example shows, the head adjective in
this AFS wrong is emphasized by the accompa-
niment of an adjacent adjective real. On the other
hand, the repetition of the head adjective wrong
has the strong emphasis of the characteristic of
the subject in the previous sentence.

4.2.2. Post-modifiers

The post-modifiers of an adjective phrase
can be an adverb, prepositional phrase, relative
clause, to infinitive, -ing participle, and -ed par-
ticiple.

Adjective + Intensifiers. With respect to post-
modifier of head adjective within the AFSs,
when finding and analyzing samples in English
language, we find that the only intensifier as
a post-modifier is enough. Whereas in Viet-
namese, this type of structure occurs a lot such
as: 1am, ghé, biét bao and some mood disjuncts
like nhi, nhé [15, p.171] or that, qua. Let’s look
at the following examples:

[16] “You look upset- you’ve certainly been
tormented. You're not well.” “Oh- well enough!”
[8, p.384]

From the example above, we can see that the
adverb enough stands behind the adjective well
to modify this adjective. Surprisingly, well is not
an adverb as usual but an adjective referring to
heath. And enough is not only an adjective as
usual but also an adverb to modify the adjective
well. Here, enough is used as intensifier. In this
case, there is an omission of the subject “I” and
the intensive verb “is” or “feel”, therefore, this
AFS take the role of Cs.

[17] To6i danh toa thién cb dua tAm tri sang bd
bén kia. .. Pau dau qui. C6 1& d6n ngd bang mot
chén rugu. [11, p.109]

[18] Nhanh that. Ngudi ta dé dang quén moi
thif trong chdp mét néu mudn. [12, p.89]

It is clear in the two examples above that in-
tensifiers qud and that are used to modify the ad-
jectives dau dau and nhanh. Moreover, it is no
doubt that these AFSs function as Cs “t6i” and
“ngudi ta dé dang quén moi thd trong chdp mat
néu mudn”.

Simultaneously, the structures Adjective +
Prepositional Phrase, Adjective + Clause, Ad-
jective + Noun occur in both English and Viet-
namese. Let’s look at the following examples:

Adjective + Prepositional Phrase. [19] He is
old. Suddenly. Tired of living without her. He
cannot lie back in her arms and trust her to stand
guard all day all night while he sleeps. [9, p.175]
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It is clear that the AFS tired of living with-
out her is constructed by the combination of the
head adjective tired and the prepositional phrase
“of living without her”. We can see from the ex-
ample above that this AFS lacks of the subject
“he” and the intensive verb “is”. So, we have
to backward the previous sentence to understand
the text. Here, this AFS functions as Cs charac-
terizing the subject “he” in the preceding sen-
tence.

[20] Vién quan ly nha hang chiing ba muai.
Bung tron, mit tron. Rét chiing chac véi céi car-
avate mau nha. [10, p.243]

As we can see from the example above, the
structure of AFS is that of the intensifier rat plus
the Head adjective plus the Preposition phrase
“v6i cai caravate mau nha” post modifying adjec-
tive chiing chac. And it is obvious that this AFS
play as Cs.

Adjective + Clause. [21] “(...). Drinking and
money, combine my two loves.” “Not so sure
how well a gay bar would do here.” [7, p.97]

Obviously, we can see in the AFS above, wh-
clause how well a gay bar would do here follows
the adjective sure to post modify this adjective.
On the other hand, we can interpret this AFS into
another way of that- clause like that:

“Not so sure that how well a gay bar would
do here.”

[22] Cudc dai. That kinh khiing ma n6 khong
th€ hiéu dugc. [12, p.183]

From the example quoted above, it is the fact
that that kinh khing is postmodified by “cudc
doi”. Here, this AFS specifies the subject “cudc
doi”. So it functions as Cs.

Adjective + Exclamation and Adjective + Noun.
These structures are not found when we find and
analyze English samples, but they often occur in
some Vietnamese stories.

Adjective + Exclamation. Like English, adjec-
tive can combine with exclamation word to show
someone’s strong emotion. Have a look at the fol-
lowing example:
[23] - Theo y anh thi Tao Thdo co gioi khong?
- Gidi ldm anh a! [...]

- Tai that! Tai that! Tai dén thé la cung!

Tién su anh Tao Thdo. [13, p.834]

In this example, the AFSs Giodi 1dm anh al
and Tai that! Tai that! are constructed by ad-
jectives plus adverbs and exclamation marks to
show the strong feeling of the speaker in the text.
What is more, in the AFS Tai that! Tai that!, the
repetition is used for the purpose of emphasis.

Adjective+ Noun. [24] Hét phim. Toi va Thuy
cham cham dap xe vé. Toi ling 1€ hit trong khong
khi mii man maét ctia gié chuyén mua. Xao xdc
ld dudi duong. [12, p.545]

[25] Trudc va sau Hyén khong bao gid tdi hon
ai dugc nhu vay. Nong ddm mot miii hirng huc.
[11, p.297]

To sum up, AFSs in English and Vietnamese
are constructed by only the adjectives itself and
by the combination of the adjective and its modi-
fication (pre-modifier and post-modifier). In ad-
dition, the functions of AFSs in Vietnamese are
not only attribute but also predicative.

4.3. Similarities and differences of AFSs in En-
glish and Vietnamese in term of syntactic
features

4.3.1. Similarities

As for the occurrence of AFSs, we can see
that English AFSs are structurally nearly the
same as Vietnamese ones including single adjec-
tives as well as adjective phrases (pre-modifiers+
adjectives and adjectives+ post-modifiers) func-
tioning as attribute and predicative (Co & Cs).

4.3.2. Differences

However, it should be noted that, there are
a small differences of structural AFSs in En-
glish and Vietnamese. With regarding the pre-
modifiers, the AFSs in English can be inclusive
of an adverb, a preposition, an adjective, or excla-
mation word how, even the definite article also is
used to modify the head adjectives. In contrast,
the pre-modifiers within AFSs in Vietnamese
just include an adverb, a preposition, and excla-
mation word that, qua. The structure The + Ad-
jective and Adjective + Adjective are not found
in Vietnamese samples. With regard to the post
modification of the AFSs in English, it is the fact
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that there is a variety of post-modifiers which can
be listed as follows: an adverb, a prepositional
phrase and a clause. In Vietnamese, the post-
modifiers of AFSs are also rather complex and
various. It includes all of the post-modifiers in
English. However, the striking difference is that
the type of structure Adjective + Noun occurs in
Vietnamese but not in English.

Table 1. The Syntactic Similarities and Differences
of AFSs in English and Vietnamese

English | Viethamese

Single adjective + +

Intensifiers + Adjective + +

Preposition + Adjective + +

The + Adjective +

How + Adjective +

‘Adjective + Adjective T

Pre-modifiers

Adjective + Intensifiers + +

Adjective + Prepositional Phrase + +

Adjective + Clause + +

Adjective + Exclamation - +

Types of Structure of AFSs

Adjective Phrases

Adjective + Noun - T

[The Structure of AFSs in English and Vietnamese

IPost-modifiers

Attribute + +

Cs + +
Predicative

Co + +

Types of Function of AFSs

The Function of AFSs

b
EN

. Implication for teaching and learning with
respect to using afss in english and viet-
namese

It is the fact that fragmentary in general and
AFSs in particular are not encouraged to be used
in most writing at school as they do not follow
the grammatical rules. Learners sometimes feel
confused and misunderstand the authors’ impli-
cation when they read some literary works. The
matter is how to help learners interpret AFSs in
some works of literature and how to teach AFSs
understandably and effectively.

To do so, teachers require knowledge and
skills in using language. Along with their learn-
ers, teachers need to explore the nature of En-
glish language, to promote in their students ap-
preciation and an understanding of language and
to develop their learners’ writing and speaking
abilities. In addition, teachers should encourage

learners to be familiar with textual patterns in
which AFSs is used; help them to find reference,
antecedents by their realization in order to use
AFSs suitably, and help learners to identify dif-
ferent kinds of AFSs so that they can choose and
use them suitably in each situation.

Simultaneously, learners should raise their
awareness of the importance of learning a foreign
language; widen their knowledge of grammatical
structure to distinguish between AFSs and com-
plete adjective sentences.

4.5. Conclusion

This article has discussed some syntactic fea-
tures of adjectival fragmentary sentences in En-
glish and Vietnamese with the aim of helping the
learners understand AFSs clearly. As a result, the
learners can interpret these kinds of AFSs into
their native language and use them appropriately.
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Tém tit

Xuét hién vao nim 1937 véi vi chii sodi Han Mic Td, Truong “tho loan” & dit Binh Dinh da 1am mdt cudc cach tin manh
mé, tao nén ddu mdc trong tién trinh phat trién ctia phong trao Tho méi (1932 — 1945) va gép phan dua nén vin hoc Viét
Nam budc vao quy dao hién dai héa diu thé ki XX. Trai qua nhiéu budc thing trim, trudng thd nay da khing dinh dudc vi
tri ctia minh mot cach vinh quang nhit. Nhitng dic trung ctia Trudng “tho loan” da dudc tiép can, tim hiéu tif nhiéu khia
canh, qua nhiéu thdi ki lich st khac nhau. Piéu nay c6 y nghia quan trong d6i v6i viéc nhin manh su déng gop tich cuc
ctia trudng tho nay trong qua trinh hién dai héa vin hoc dan tdc néi chung va vin chuong Binh Dinh thé ky XX néi riéng.

Tit khoa: Tho méi, Truong “tho loan”, cac kiéu tiép can, Han Mic Ta.

Abstract

After appearing in 1937 with Han Mac Tu — the marshal’ owners, the “Tho loan” (crazy poetry) school in Binh Dinh
made a strong innovation, made milestones in the development of the New poetry movement (1932 — 1945) and in the
whole development of Vietnamese literature modernization at the beginning of 20th century. Through many ups and
downs, it had affirmed its position by the most glorious way. The evalution of The “Tho loan” (crazy poetry) school had
complied with multiple views, through many historical periods. This research has important implications for emphasizing
the positive contribution of this poet during the modernization of national literature in general and Binh Dinh’ literature
at the 20th century in particular.

Keywords: New poetry, “Tho loan” (crazy poetry) school, type of access, Han Mac Tu.

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. Dan nhap trong lich st dan tdc véi vi anh hing Nguyén Hué
- Quang Trung. Noi day ciing hoi tu nhiéu ngoi
sao 16n ctia nén tho ca dan toc. Truong “tho loan”
manh nha tif nhém thd Binh Dinh (Ban Thanh ta
hitu) bao gdm nhiing tén tudi da ndi danh trong
phong trao Tho mdi. Trai qua nhiéu budc thing

Binh Pinh 12 mot dai dat nho hep, nii tiép
bién, véi nhitng canh sic thién nhién dim tham
quen thudc clia qué huong mién Trung. Trong ky
tic ngudi Viét, day la vang “ddt vé troi vin”. Noi
day phat tich cudc khdi nghia ndong dan 16n nhét
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tram, v6i khat vong cach tin manh mé, trudng
tho 4y da khang dinh dudc vi tri cia minh mot
cach vinh quang nht.

Tu liéu nghién ctiu vé cic nha tho trong
Trudng “tho loan” dudc in 4n trén sach bao khip
ca nudc hét stic phong phd. Chi riéng trudng
hop Han Mic T, Nguyén Tan Long trong Viét
Nam thi nhdn tién chién cho biét: “C6 ké chiém
ngudng tho Han Mic T nhu mot tam hon cam
xtc, diy 4m nhac va mau sic. C6 ké muon phan
tam hoc md xé tho Han Mic Ti bang két tinh clia
nhan vat bénh hoan. C6 ké ca tung tho Han Mac
T nhu mot siic séng chan that va manh liét cla
cudc doi” [4; 1394]. Y kién d6 phan nao néi 1én
su phtc tap trong qua trinh tim hi€u thé Han Mic
Tl ndi riéng va trudng tho do thi si ldp nén ndi
chung. Qua nghién ciu tai liéu, ching toi thy
van dé vé Truong “tho loan” da dudc khd nhiéu
tdc gid quan tAm tim hiéu véi nhiéu géc do tiép
can khac nhau.

2. No6i dung

2.1. Kiéu tiép cdn dn tugng

Day 1a khuynh huéng phé binh gan v6i Ana-
tole France va Jules Lemaitre, ngudi nghién ctiu
thudng doc cdc tuyét pham dé ghi nhan lai nhiing
cam xtc, nhiing 4n tuong chii quan. Thé manh
ctia kiéu phé binh nay 1a phat huy cao dd cam xiic
ctia c4 nhan ngudi viét nhung lai kho cit nghia,
ly gi4i mot cach khach quan tac pham nghé thuat.
Li tiép can nay chi yéu xuit hién truéc nim
1945, khi “tho loan” vita mdi trinh lang.

Han Mic T 12 ngudi chao dén ndng nhiét
truée su khoi phat cia mot truong tho cach tan.
Bing chiing 12 khi Ché Lan Vién vira c6 mot
s6 bai tho in bdo va Piéu tan con & dang ban
thao, Han Miic Tt da viét bai Nhitng vdn tai mdi
nd: Ché Lan Vién - thi si cua vuong quéc Chiém
Thanh dé ca ngdi tai ning tré nay trén bao Trang
An, sb ra ngay 6-7-1937. Nhan d6, Truong Titu
da 6 hai bai binh lun trén bdo Ich Hitu: Mt thi
si ciia diéu tan trén s6 101, ra ngay 26-1-1938 va
Quan niém tho cia Ché Lan Vién trén sb 102 +
103, ra ngay 9-2-1938 ghi lai cam xuc cua ban
than truSc nhitng ang thd “am anh, ma quai, ki
diéu”, tir diy nha nghién cttu xem Diéu tan 1a su

md dau cho mot khuynh huéng cach tan tho tdo
bao - Truong “tho loan” sau nay.

Nam 1939, Bich Khé chinh thuc trinh lang
Tho méi bang tap tho Tinh huyét cung bai tua
Bich Khé, thi si than linh trang trong, sau sic cua
Han Mic Ti. Khong chi k€ lai mdi duyén tho,
tinh ban tho, Han Mac Ta con thyc su rung dong,
nhédp than va danh gia cao thd Bich Khé, phat
hién phan truc gidc tinh vi ctia thi s§ & dong tho
ma 6ng duy danh la “dia hat tugng trung”: “Thi
si Bich Khé l1a ngudi c6 doi mat rat mo, rat mong,
rat 40, nhin vao thuc té thi su thuc sé thanh chiém
bao, nhin vao chiém bao thi lai thiy xo sang dia
hat huyén diéu” [5; 104]. Diéu nay cho thiy mot
Han Mic Tt c6 sin cd duyén dé hoa nhip, thau
subt hon tho Bich Khé. Cung & 16i bat tip tho
nay, Trong Mién nhin manh nhiing 4nh hudng
thuén chiéu, dong vong tit Han Miic Tt dén Bich
Khé: “O day t6i thiy Bich Khé chiu anh hudng
ctia Han Mic Ti, thi s dau thuong, huyén diéu.
Nhac va 1¢, dep va dim, cudng va anh sing, Bich
Khé hoa hop thanh mot giong tinh huyét tan ky”.

Chon huéng nghién ctiu nay khi tiép xiic cic
thi nhan trong Truong “tho loan”, Hoai Thanh da
thé hién dudc thé manh cidm thu tho ca tai hoa
cua minh. Trong Thi nhdn Viét Nam, Hoai Thanh
da néu 1én nhiing 4n tuong chi quan khi doc tho
Han Mic Tt, Ché Lan Vién, va dit ho & luc luong
cch tan: “Téi vita n6i Ché Lan Vién di vé tho
DPudng. Néu néi di t6i tho tuong trung Phip c6
1& ding hon, tuy hai 15i tho nay c6 chd gan gidng
nhau. Piéu 4y thiy 16 & tic phAm mot ngudi rit
gan Ché Lan Vién va Han Mic Tii: Bich Khé” [6;
32]. T4c gia bat diu nhic dén ci tén Trudng “tho
loan” nhung van rat dé dat: “Trai han véi 16i tho
ta chan, c6 16i tho Han Mic Tif - Ché Lan Vién.
Ca hai déu chiu rt ning anh hudng ctia Baude-
laire va qua Baudelaire, anh huéng nha van My
Edgar Poe, tac gid Chuyén la. Ca hai déu cai tri
Truong tho Loan va di chiéu tip mot s6 do dé 1a
Hoang Diép, Quynh Dao, Xuan Khai” [6; 31 —
32].

Nhin chung, khuynh huéng tiép can thién vé
4n tuong chi quan khi nhic dén Truong “tho
loan”, dén céc thi sy “tho loan” ma dic biét 1a
vi chi sodi Han Mic Tit, da dem dén cho ngudi
doc mot thé gidi cam xdc phong phi va nhiing
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4n tugng ban dau tinh té. Cic tac gia da 1am dugc
cong viéc kho khin 12 nang hon minh 1én d€ hiéu
hon ngudi, phiéu du qua nhiing tuyét pham dé Iuu
dong lai cam nhan dic sic. Pay 1a huéng tiép can
mang dam diu 4n c4 nhan, buéc dau thu hit sy
chii y ctia doc gia vé mot khuynh huéng tho méi
la, dit nén moéng viing chic cho viéc tim hiéu
Trudng “tho loan” vé sau.

2.2. Kiéu tiép cdn theo hudng tiéu s hoc va
phdn tam hoc

Cac nha nghién ctu theo khuynh huéng nay
quan tAim dén cdc yéu td doi tu, xult than, gia
dinh, dutng doi, tinh st cia cac tac gia va xem
dé nhu con dudng quan trong di vao thé gi6i
nghé thuit ctia ho. Mit khac, hudng tiép can nay
xem hoat dong sang tao nhu sy thiang hoa cua
nhiing ham muén bi don nén bdi khong dugc
thda man trong thuc tai, phai tim cach giai thoat
va thda méan & linh vuc huyén tudng. Xem xét su
xuat hién thudng xuyén ctia nhiing hinh 4nh biéu
tuong trong tho Han Mic Td, tho Ché Lan Vién,
tho Bich Khé, nhiéu nha nghién ctu da coi tho
ho 12 su don nén nhiing 4n c bén trong dé roi
phat tiét thanh nhitng y, nhiing 15i cao dep.

Trude nam 1945, cudn Han Mdc Tit, thdn thé
va thi vin cta Tran Thanh Mai dudc xem 12 cong
trinh cong phu nhit nghién citu vé tho, vé ti€u st
Han Miic T, mbi quan hé véi céc thi si dat Binh
Dinh. Tic gid mic nhién gan lién cc sing tic
v6i nhitng thing trAm trong ddi thi s§ va lan dau
tién kham phd ra nhiéu bi€u tuong thi ca trong
tho Han Mic Tt 12 két qua cia ndi 4m anh dit doi
bdi bénh phong quai ac. Bac biét, vu kién van
chuong am 1 gitta Tran Thanh Mai va Quéch Tan
cang 1am cho danh tiéng thi nhan néi riéng va
Truong “tho loan” ndi chung thém vang xa trén
ca nudc.

Tiép tuc xu hudng nghién cifu vé doi tu, bénh
tat, tinh truong cua ting thi sy trong Trudng “thc
loan” ma it qua tAm dén tho vin da tré thanh mot
phong trao manh mé trong gidi nghién cuu Viét
Nam ntfa sau ctia thé ky XX. Tiéu biéu 1a c4c bai:
Nhitng ngay song chung v6i Han Mdc Tit ¢ Sai
Gon (Hoang Trong Mién), Tuong niém Han Mdc
Tit (Ngoc Suong), Han Mdc Tii, thi sy tién chién
(Hoang Diép), Han Mdc Tit anh téi (Nguyén Ba

Tin), Han Mdc Tit huong thom va mdt ding (Tran
Thi Huyén Trang), Nhd Han Mdc Tit (Nguyén
Viét Lam), Phan Thiét va sdu xudn nit Han Mdc
Tit yéu (Pham Xuan Tuyén), Poc lai Diéu tan, tdp
tho ddu ciia Ché Lan Vién (Nguyén Minh Vy),
Nguoi em: Bich Khé (Ngoc Suong), Nhitng cudc
tinh duyén ciia Bich Khé (Quéch Tan), Péi nét vé
cudc doi nha tho — Bich Khé (Quach Tan), Yén
Lan — Nhé mdi vé anh (Nguyén Thi Lan), Vin
phdm Quynh Dao (Anh Chi)... Trong d6, ddng
luu y 14 cubn Déi nét vé Han Mic Tit ciia Quéch
Tén. “Nha tho xi Trim Huong” da nd luc tip hop
nhing tu liéu phong phu xung quanh cudc doi
Han Mic Td nhu mot su ta 15i vi da 1am thit lac
di cdo ctia ban tho: “Panh chang cong dau may
khdi tdi. Bao nhiéu chit d6 biy nhiéu tim”. My
niam sau, Quach Tén lai cho xuit ban cudn Bong
ngay qua (Ban Thanh ti hitu) k€ lai tinh ban tho
sdu sic giita cdc thi si dat Binh Dinh, gitp cong
chiing yéu tho c6 thém cdi nhin thiu ddo vé cudc
doi Han Méc Tir ndi riéng va nhiing ngudi ban
trong nhém tho Binh Dinh, Truong “thd loan”
noéi chung.

O mién Nam trudc 1975, trén (5 tap chi Van,
gi6i nghién citu chi yéu tiép can tho Han Mic Ti
tit khia canh phan tim hoc. C4c bai viét tiéu biéu
c6 thé ké dén nhu: Han Mdc Tit hay la sy hién
hitu cua tho (Huynh Phan Anh), Han Mdc Ti:
tring va tho (Pao Trudng Phic), Thi dnh khdu
cam trong tho Han Mdc T (Bui Xuan Bao)...
1an lugt dua ra y kién vé vai trd ctia “ndi 4m dnh”
tu thuc tai tuyét vong trong sang tao thi ca, tho
Han Miic Ti 1a két qua ctia viéc dung nhiing “4o
tudng” dé tu xoa diu, tu vudt qua khoanh khac bi
ai. Thoi ki d6, Nguyén Tan Long véi cubn Viét
Nam thi nhdn tién chién di vao tim hiéu tho Han
Miic Ti trong su gan b6 chit ché véi ticu st, v6i
kinh nghiém ton vong ctia thi si. Ong chia cudc
doi Han Mac T thanh ba thoi ky tdm trang tng
v6i ba thoi ky sang tac: “Thoi ky binh than (Tho
bPuong c6 dién va Gdi qué), thsi ky dao dong
(tap tho Pau thuong), thoi ky xoa diu (tap tho
Xudn nhu y, Thuong thanh khi, Cdm chdu duyén,
Duyén ky ngé va Quan tién hoi)” [4; 313].

Tiép ndi khuynh huéng nghién ctiu nay, nhiéu
cong trinh vé sau di vao tim hiéu tho ca clia cac
thi s Trudng “tho loan” nhu 12 tiéng néi clia khat
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vong sang tao, ddu 4n ctia dau thuong tuyét vong:
Con nguoi Han Mdc Tit qua tho anh (Nguyén
Minh VY), Han Mdc Tit — My hoc cua khdt vong
(Nguyén Ding Diép), Dé thuyén hon boi khdi
bén My Ldng (Chau Minh Hung)... Gan day,
trén website http://www.thuykhue.free.fr, Thuy
Khué c6 bai viét Tudng tuong, hu do va vii tru
ludn mdi trong tho Han Mdc Tit cho thiy nhiing
tim toi, kham phd mot cach nghiém tic, sau sac
vé tho Han Mic Tit. Tic gia van dung linh hoat
thuyét phan tam hoc dé ly giai su chuyén héa
trang nudc va nhiing am anh tan chay trong tho
thi si. Nhan ki niém 90 nam ngay sinh Bich Khé,
trong bai Bich Khé — Thi si than linh — Tho l6a
thé, Pham Xuan Nguyén da di tif chd khang dinh
dac trung riéng cia Truong “thc loan”: “Pién —
Loan — Dam” véi nghia boc 16 hét minh va tot
cung, ca thé chit va tinh than, trong con sang tao
quyét liét” dén y kién xem Bich Khé 1a nha tho
ca tung thin x4c “say sua va ndng nhiét nhit tho
Viét”.

Nhin chung, viéc danh gia sang tac cia cac
thi sy “tho loan” theo hudng tiép cin nay da gop
phan 1am rd nhiing dic trung riéng cia céc thi si,
tf d6 anh hudng dén sang tac “tho loan”. Thanh
qué ndi bat clia huéng nghién ciu nay 1a da gép
phan dua ti€u s, cudc doi cac thi sy dén gan
ngudi doc, dao sdu vao coi xa tham trong thé
gidi tinh than ngudi nghé sy, xem dau thuong va
khat vong trd thanh cdi ngudn sdng tao — mot diic
trung quan trong cua Truong “tho loan”. Pay la
mot hudng nghién cifu c6 nhiéu déng goép, dem
lai nhiéu thanh tyu cho viéc tim hiéu, kién giai
Truong “tho loan” sau nay.

2.3. Kiéu tiép cdn theo huéng xd hoi hoc

Kiéu tiép can nay c6 coi nguodn tii phuong
phdp van héa — lich st cia H. Taine, xem van
hoc 1a biéu hién clia ching tdc, hoan canh, thoi
dai; vin hoc 12 biéu hién truc tiép cla doi séng
chinh tri. Nghién ctiu vin hoc hau nhu 13 nghién
cttu thdi do chinh tri ddi v6i doi séng, khong xem
xét dic trung vin hoc, ban tinh thim mi, tinh
phiic tap va toan bo ciu triic bén trong clia né
cling nhu c4 tinh sdng tao cia nha viin . Li tiép
can nay chii yéu xuit hién & mién Bac Viét Nam
nhiing nim tir 1945 dén 1986.

Nam 1966, chuyén luan Phong trao Tho mdi
1932 — 1945 cua Phan Cuy Dé ra doi, dugc xem
la cong trinh nghién ciu cong phu theo khuynh
huéng phé binh xa hoi hoc danh gia lai phong
trao Tho méi. Trén hanh trinh tim kiém cbt 16i
tu tudng thi ca Han Mic T, mot thi si tiéu biéu
ctia phong trao niy, vi gan lién quan diém nghé
thudt véi tu tudng chinh tri, tic gia xem thd Han
Mic T nhu mot biéu hién “suy d6i” trén hanh
trinh “di xudng dan” ctia phong trao Tho méi:
“Cudi thoi ky thit nhat da thiy nhiing d4u hiéu
suy ddi cta thoi ky thit hai: 1937: Pau thuong
(Han Mac T), Xdc thu (Hoang Diép). 1939: Tinh
huyét (Bich Khé), Xudn nhy y (Han Mic Ti)” [1;
51], “Han Mic T 1a diu nbi gitta thoi ky thi
nhit va thai ky thit hai” [1; 51]. Tt d6, ngudi viét
cling chi ra nhitng anh hudéng to 16n cua thi sy
ddi véi cac nha tho Binh Pinh: “Chinh Han Mic
Tw da gidi thiéu Xdc thu (1937), ca tung Diéu tan
(1938), viét 16i tua cho Tinh huyét (1939), dé 1oi
bat Mét tam long (1939)” [1; 53].

Sau thdi ky d6i méi, Phan Cu D¢ lai tiép tuc
cho xuit ban mot cong trinh dudc bién soan hét
stic cong phu, nghiém tiic véi nhiéu ngudn tu lidu
quy gia vé cudc doi Han Mic Tt mang tén Tho
van Han Mdc Tit (Phé binh va tudng niém). Mac
du xem quan niém nghé thuat cia Han Mac Tu
trude sau I1a “nghé thuat vi nghé thuat”, tac gia
da ghi nhan dé€ cam thong nhiéu hon 1a phé phan.
Nha nghién ctiu dua ra k&t ludn Han Mic Tir
chinh 13 “con chim dau dan ctia nhém tho Quy
Nhon, 1a mdt trong nhiing ngon c& tiéu biéu clia
trao luu van hoc lang man va tugng trung thai ky
1930 — 19457 [2; 78].

Cung theo khuynh huéng nghién ciu nay, co
thé ké thém cudn Tho mdi, nhitng budc thdng
tram ctia Lé Pinh Ky. Tic gid da nhin manh
nhitng déng gép ctia phong trao Tho méi ddi véi
nén tho ca Viét Nam dau thé ky XX, dic biét
la cong lao cach tan cua Thé L, Xuan Diéu,
Huy Can, Han Mic Tit, Ché Lan Vién, Nguyén
Binh, Vii Hoang Chuong... Khi dé cap dén tic
gia Tho Dién va cic thi sy dat Binh Dinh, tc gia
manh dan cho ring: “Tho Pién c6 ndi dau riéng
ctia Han Mic Tt hoa v6i ndi dau chung cia dat
nuéc”, néi cach khac 1a da dua “tho loan” tré vé
v6i cdi nguodn dan toc.
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Nam 2002, cong trinh Vin hoc lang man Viét
Nam (1930 — 1945) cua Phan Cu Dé ra doi, lai
tiép tuc dit ra va gidi quyét thém nhiéu vin dé
ctia Tho méi, trong d6 c6 van dé vé quan niém
my hoc. Theo tac gia, Thd méi n6éi chung, “tho
loan” ndi riéng “chiu anh hudng nhiing quan
diém thdm my ctia Edgar Poe, ké chuyén ca ngoi
nhiing vé dep tu than, va ctia Baudelaire, ké da
my hoa ca cai doc ac, cai ghé tém, cai vd dao
diic”. Quan niém 4y bi Phan Cu Pé phé phan,
pht nhan vi gan lién v6i quan niém nghé thut vi
nghé thuat, tach rdi hoat dong nghé thuat véi lao
dong, v6i hoat dong thuc tién ctia con ngudi.

V6i huéng tiép can nay, cidc nha nghién ctu
da dua ra dudc nhiéu nhan dinh ddng chi y vé
nhiing binh dién quan niém thAm my, khuynh
huéng, dé tai, gop phan di sau vao thé gidi tu
tudng, nghé thuat ctia Thé méi ndéi chung va cac
thi sy “thd loan” nd6i riéng mot cach sang ro theo
quan diém xa hoi hoc. Tuy nhién, cic cong trinh
nghién cifu lai chd yéu quan tim dén binh dién
ndi dung, tu tudng ma chua quan tim nhiéu dén
ban chét, dic sic nghé thuat thi ca, van it nhiéu
bi chi phéi bdi lap truong giai cAp. Nhin chung
day 12 mot hudng nghién cifu ¢6 nhiéu déng gop,
va trong bbi canh thdi dai ma né ra doi, it nhiéu
thé hién sy coi trong, danh gid dung vai tro clia
Tho méi, Trudng “tho loan” trén dién dan thi ca
Viét Nam nhitng nim dau thé ki XX.

2.4. Kiéu tiép cdn theo hudng thi phdp hoc

Pay 1a kiéu tiép cin ndi bat cia gidi nghién
cuu van hoc Lién X0 tUf ndm nam mudi cda
thé ky XX v6i cic tén tudi nhu V. Vinogradov,
D. Likhachev, Bakhtin... Céac nha nghién ctu
coi trong vai trd clia quan niém nghé thuat vé
con ngudi, quan niém vé khong gian, thoi gian,
cbt truyén nghé thuat, phuong thifc 18i vin nghé
thuat nhu 1a cac yéu t6 ctia thé gidi nghé thuat. O
mién Nam, trong viing kiém so4t clia chinh quyén
cii gi6i nghién ctiu bat dau c6 diéu kién gidi thiéu
vé 1i thuyét cAu triic, tiép can thi ca theo huéng thi
phap hoc. Pén nhiing nim tdm muoi viéc nghién
ctu vin hoc theo huéng nay & Viét Nam ndi 1én
nhu mot trao luu.

L& Huy Oanh, Phan Kim Thinh, Pham Hoa
Viét, Pao Trudng Phic, Nguyén Mong Gidc. ..

khi viét vé tho Han Mic T, tho Bich Khé véi
cac bai viét trén tap chi Vin & mién Nam trudc
ndm 1975... dugc xem la nhiing cdy but tiéu
bi€u dau tién cho huéng nghién ctiu nay. Trong
do, Nguyén Mong Giac khi kham pha dic trung
hdn tho Han Miic Td trong tap Tho Dién, da phat
hién cac chudi hinh anh, hinh tugng nam rai ric,
dugc 1ip lai v6i tan sd cao nhu “Tring”, “Hon”,
“Ma4u”, sau nay con tiép tuc xuat hién day 4m anh
trong tho Ché Lan Vién, Bich Khé, Hoang Diép,
Quynh Dao.

Hudng tiép cin nay dén cudi thé ky XX da
trd thanh chi dao d€ gidi nghién ctiu tim hiéu vé
cac thanh vién trong Trudng “thc loan”. C6 thé
ké dén cac ludn an: Nhitng nét ddc sdc co bdn
ciia hinh thiic nghé thudt tho Ché Lan Vién tix
sau 1945 (Poan Trong Huy, 1994), Thé gidi nghé
thudt tho Ché Lan Vién (H6 Thé Ha, 2000), Thi
phdp tho Ché Lan Vién (Nguyén Qudc Khanh,
2000)... Tu nhitng nam chin muoi, xuit hién
nhiéu bai viét dé cap dén Bich Khé theo huéng
tiép can nay: Bich Khé va chii nghia tugng trung
(Mai Ba f&n), Thé gidi nghé thudt trong Tinh
huyét (Lé Hoai Nam), Ngon ngit thdn thé trong
tho Bich Khé (Tran Pinh S&), Anh hudng ciia
Baudelaire trong tho Bich Khé (Nguyén Thi D
Quyén), Bich Khé trong Truong tho Loan (Pham
Phii Phong). .. Ba thanh vién con lai 12 Yén Lan,
Hoang Diép, Quynh Dao thi s6 bai viét tuong
ddi khiém t6n hon nhung it nhiéu thé hién dugc
nhting cai nhin bao quat theo huéng thi phép hoc:
Bén My Ldng ciia Yén Lan va céi tho siéu thuc
phuwong Pong (Lé Tu Hién), Xdc thu — sdc dién
con thiéu ciia Truong tho Loan (Nguyén Thanh
Tam).

Niam 1997, D6 Lai Thdy lam mot cudc hanh
trinh di vao gidi nghia thé gi6i nghé thuat Tho
m&i trong cong trinh Con mdt tho (nim 2000 tai
béan 14y tén 12 Mdt tho). Bing 16i phé binh phong
cach hoc va thi phap hoc, nha nghién ctu da
mang dén mot cdi nhin khic vé phong trao Tho
mdi trong do cac thi sy “tho loan” dugc dat vao
vi tri tuong xdng — vi tri cua nhiing nha cach tan:
“Tho m6i 1a mot van dong cia tu duy tho Viét
Nam tif lang man (véi nhiing thi si 16p dau nhu
Thé L&, Luu Trong Lu, Pham Huy Thong...)
dén nia tuong trung (16p trung gdm Xuan Diéu,
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Huy Céan, Vi Hoang Chuong. ..) va tugng trung
(binh Hung, Bich Khé), roi chém sang siéu thuc
(Han Mac Tw)” [7; 239].

Chon con duong kham pha van chuong tu
“con chit”, Nguyén Ping Diép muén mé ra mot
con duong mdi trong nghién ctiu van chuong noi
chung va nghién cttu Tho mdi noéi riéng, trong
do6 ¢o cac thi sy cua Truong “thd loan”. Chuyén
luan Giong diéu trong tho trit tinh (2002) dem
dén nhiing kién giai mé6i vé tho thong qua mot
yéu td dic biét — giong diéu. Tc gia chiing minh
rang, su van dong ctia Tho méi, khong chi 1a su
van dong cua cai toi, thi hiing, ma con la sy phat
trién clia yéu td giong diéu mang diu 4n c4 nhan.
Vé khia canh ny, c4c thi s§ “tho loan” da giip
tho ca dan toc thuc su bat kip v6i su phat trién clia
tho ca thé gidi: “Néu Thé Li 1a ling man thuan
tdy thi Xuan Diéu, Huy Cén da bat dau ngan 1én
nhitng ndt nhac tuong trung, con Han Mic Td,
Bich Khé... di bat dau budc vao cdi “rong rinh
vO bd bén” clia mién dat siéu thuc” [3; 48].

Trong sb céac thi sy cta Trudng “tho loan”,
Han Mic Tit 12 ngudi da 1am tiéu hao nhiéu nhét
gidy muc cta gi6i vin chuong, c6 thé ké dén
nhiing bai nghién ctu: Han Mdc Tii — Tiéng kéu
vang trong im ldng (Lé Ho Quang), Han Mdc Tit
— Mot hién tuong doc ddo cua thi ca Viét Nam
hién dai (Bich Thu)... Luan 4n Thé gidi nghé
thudt tho Han Mdc Tie cia Chu Van Son (2001)
dua ra quan niém vé “cdi tot ciing” trong thc Han
Mac T, tir d6 trd thanh tuyén ngdn nghé thuat
chung ctia ca Truong “tho loan”: “Tinh than cla
Han Mic Td c6 anh huéng 16n dén ci Trudng
tho ndy... Bich Khé mudn trd thanh “thi sy phi
thudng”, va roi da dugc Han Mic T phong 1a
“thi sy than linh”. Ché Lan Vién ciing coi “lam
tho 1a 1am su phi thudng”, r6i cling dugc Han
Maic Ti phong 1a “mot thi sy dién”. Véi chuyén
luan Han Mdc Tit va nhom tho Binh Pinh (2007),
Nguyén Toan Thing da dua ra nhiéu y kién vé vai
tro “trung tam” cua Han Mac Ti trong Trudng
“tho loan”, chi ra viéc tiép nhén tho tugng trung
Phdp trong trudng tho nay: “khong hd nghi gi
ntta, Han Mac Tu va Truong tho Loan dang di
theo con dudng thd tudng trung Phap”. Nam
2016, luan 4n tién si ctia Vo Nhu Ngoc di vao tim
hi€u Nghé thudt tugng trung trong sdng tdc cia

Truong tho Logn dugc xem la cong trinh nghién
ctiu cong phu theo huéng thi phap hoc trudng
tho nay. Tic giad da chi ra dudc nhiing dic sic
nghé thuit, quan niém, hinh tugng mang diu 4n
tuong trung — mot khuynh hudng ndi bat cta tho
ca Phap trong cac sang tac “tho loan”.

Viéc tiép can “tho loan” theo khuynh huéng
nay dem lai nhiéu cdi nhin thiu ddo, gép tiéng
n6i khang dinh su cach tan, tim toi cla céc thi s§
trén hanh trinh Tho méi. R4t nhiéu phuong dién
ctia “tho loan”, vé thi hiing va thi phdp lan lugt
dugc kham pha. Pong thoi cdc nha nghién ciiu
budc dau nhén ra su gan giii, anh hudng 14n nhau
gitta céc thi s§ “tho loan” von da dién nhung lai
thdng nhat vé quan niém, biit phap, tit d6 mé con
duong di méi cho nhiéu thé hé cic nha nghién
ctiu sau nay. C6 thé noi, day 1a mot trong nhiing
khuynh huéng tiéu biéu nhit, dem dén c4i nhin
toan dién cho Tho mdi ndi chung va ca Trudng
“tho loan” dAt Binh Dinh ndi riéng.

2.5. Kiéu tiép cdn theo hudng viin hoc so sdnh

Van hoc so sanh la tén goi mdt hé phuong
phap ludn, mdt bdo mon trong khoa nghién cuu
vin chuong, nhim xdc dinh tinh khai quat cta
vin hoc nhan loai, dong thdi chitng minh tinh dic
thit cia mdi nén vin hoc dan tdc. Trong vin hoc
so sanh, ngudi ta hay néi dén thao tic so sanh vin
hoc, nhim chi ra sy anh huéng, gan giii nhau giiia
cac hién tugng trong mot nén vin hoc. Tim hiéu
su tiép nhan, dnh hudng ctia vin hoc Phéap dbi véi
vin hoc Viét Nam dau thé ky XX néi chung va
Tho mdéi néi riéng cling 12 mot con dudng dé tim
hiéu vé Trudng “tho loan” theo huéng nay.

Vao dau thap nién 90 cia thé ky XX, nhiéu
cudc hdi thao dudc t6 chiic nhan ki niém 60 nim
ngay Tho méi ra doi (1932 — 1992). Trong khong
khi “nhin lai” s6i nSi d6, nhiéu nha nghién citu
da thita nhan diu 4n cua tho tuong trung Phdp
trong Tho mdi. Hoang Ngoc Hién, tac gia ctia bai
viét Baudelaire, chii nghia tugng trung va Tho
mdi cho ring cdc nha Tho méi rit tim dic quan
niém “tuong Ung cac gidc quan” cua Baudelaire.
Truong hgp dudc nha nghién ctu nay quan tam
chinh 1a Han Mic T, “mot tim hon dong diéu
v6i Baudelaire bang linh nhin riéng ctia minh da
nhin thiy bi kich chiéu sau ctia cudc sdng va long
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nguoi”. Cung trong dip nay, nhin lai thoi ki Tho
méi, Hoang Hung viét Tho mdi va tho hém nay,
khing dinh cic thi si “thd loan” chinh 12 nhiing
ngudi c6 cong dua tho Viét liic Ay bat kip quy dao
tho thé gi6i: “Pén Han Mic T, Ché Lan Vién,
Bich Khé, Xuan Thu nha tap, Tho méi da di vao
quy dao tho tudng trung Au, My”.

Khong phii nhan yéu t6 siéu thuc trong Tho
méi Viét Nam, Hoang Nhan trong bai viét André
Breton va Han Mdc Tit da nhan ra sy gap g0 cua
chét siéu thuc ddm mau sic phuong Pong trong
thd Han Mac Ti v6i chd nghia si€u thuc phuong
Tay ma dai dién 1a André Breton. Trén tinh than
ctia thi hoc so sanh, Thuy Khué da nhén thiy Anh
huong cua tho Phdp trong Tho mdi va tho Bich
Khé, Han Mdc Tit. Theo tac gia, Bich Khé va Han
Mic Tit da tiép nhan nhiing ngudn cam xiic dau
thuong, ky di 6 Edgar Poe va Baudelaire. Trong
tho ho déu c6 dia nguc va thién dang, hanh phiic
14n khd dau, séng va chét. Khong xa la véi tho xi
ngudi, thd Han Mic Ta va Bich Khé 1a tong hop
cua trang, hoa, nhac, huong, giau tudng tugng,
giau nhac diéu.

Cung theo khuynh huéng tim hi€u nhiing anh
hudng ciia tho ca Phap ddi v6i Tho méi, trong
d6 c6 Trudng “tho loan” 1a cic bai viét: Giai
doan phdt trién thit hai ciia Tho mdi (Lai Nguyén
An), Anh hudng ciia Baudelaire trong tho Bich
Khé (Nguyén Thi D6 Quyén), Edgar Poe, chii
nghia tuong trung Phdp va Bich Khé (Nguyén
Hong Diing), Nhin nhdn yéu té twong trung, siéu
thite trong Tho mdi (Tran Thé Nhan). .. Gan day,
Ma Giang Lan trong cong trinh Tién trinh tho
hién dai Viét Nam (2000) da c6 cdi nhin tong
quét vé toan bd phong trao Tho méi trong qué
trinh phat trién dau thé ky XX, cho riang bd ba
Trudng tho loan (Han Mic T, Ché Lan Vién,
Bich Khé) la nhitng con ngudi trung thanh vé6i
tugng trung, siéu thuc, da thay thé cho nhiing vi
tinh td cia Tho méi nhu Thé Li, Xuan Diéu.
Nam 2016, chuyén luan Khuynh hudng tugng
trung, si€u thuc trong tho Viét Nam hién dai ctua
Tran Khanh Thanh (chii bién) dugc xuét ban. Day
1a cong trinh cong phu vé nhiing dic trung cla
hai khuynh huéng tho nay trén thé giSi va nhiing
bi€u hién clia n6 trong hanh trinh tho Viét Nam
hién dai. Truéc nam 1945, theo cac tac gia, Tho

méi 1a két tinh, hoi tu cta vin héa Viét Nam
trong su tiép nhan vin héa phuong Tay. Nhiing
anh hudng cua chu nghia tugng trung, siéu thuc
phuong Tay hién hinh trong Tho méi, 16 nhit
“véi sang tao trong Pau thuong cua Han Mac
T, “gidy phit hoang loan ctia Ché Lan Vién”.
Nhu vay, véi khuynh huéng nghién ctiu nay,
nhiéu cong trinh di khai phd, nhin nhin thiu ddo
su tiép thu c6 cach tin ctia vin hoc Viét Nam dau
thé ky XX néi chung va Tho méi néi riéng dbi
v6i vin hoc Phap cudi thé ki XVIII — thé ki XIX.
Trong nhiing trudng nhom lic d6 ciia Thd méi,
Trudng “tho loan”, v6i chi huéng tim 16i di riéng,
vita dugc xdy dung trén nén méng thanh tuu tho
ca dan toc, vira mang nhitng vién gach tan ki cua
khuynh hudng tugng trung, siéu thuc phuong Tay
nén mdi la, doc ddo 1a tat yéu. Truong “tho loan”
do vy, trd thanh mdt hién tugng trong giai doan
phat trién thit hai ciia Tho mdéi; dua phong trao
nay bat kip quy dao tho hién dai ctia thé gidi.

2.6. Kiéu tiép cdn theo hudng tén gido hoc

Pay 12 kiéu tiép can thudng chi quan tim dén
nhiing diu 4n cla ton gido trong quan niém thim
my, trong thi hiing va hinh thic nghé thuat cua
thi ca, ddc biét 1a say mé nhting hién tugng siéu
nhién, than bi va thita nhan né nhu mot hién thuc
dua trén co sd diic tin, 1ong mén mo tén gido mot
cach tuyét d6i ctia thi nhan.

Tap tho Diéu tan ctia Ché Lan Vién duong
thoi lai giy kinh ngac bdi mot 16i tu duy siéu
hinh. Han Mic Td viét Ché Lan Vién - mot thi
si dién boc 10: “N6 dang cio rudt, ciu da, mang
cdi dau lau trang xoa viia di vira rit 1én nhiing
tiéng thét thanh ring ron gitta bai tha ma hoang
vang nhu mot oan hon dang dau dén md tiéng
kéu ndi cung Diém chua”. Riéng trudng hgp Han
Mic T, Quach Tan nhan xét, mic du 12 con nha
dao gbc, nhitng ddu 4n Thién Chda gido rat dam
nét nhung thi si vin c6 nhiéu bai tho mang dau
4n tu tudng Phat gido v6i hinh anh “Séng Hang,
Trdi Pao Ly, Dau Suit, Coi Phat” xa xim (finh
hudng Dao Phdt trong tho Han Mdc Tir).

Nhung dim dic nhit trong 16i tiép cin nay
phdi ké dén nhiing bai viét vé tho Han Mic T
tlf truéc nim 1975 & mién Nam: Ping Tién véi
bai Duic tin trong héon tho Han Mdic Ti in trén tap
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chi Vin nim 1971, Vo Long Té viét Kinh nghiém
tho va hanh trinh tinh than cia Han Mdc Tir, LM
Diing Lac Tran Cao Tudng viét Thdy duoc nhiing
huyén bi bén kia céi chét qua hién twong Han
Mdc Ti.

St dung mot ¢ mau, mdt bi tich ton gido
— chim bd ndng — bac si Lé Vin Lan trong
bai viét Han Mdc Tit va nhitng bai tho mang
ddu Chiia trén website http://www.khoahoc.net
ly gidi nguyén nhan su xuét hién biéu tugng mau
trong thé Han Mac Tu. Theo tac gia, hinh anh
huyén tudng chim bd nong da séng day trong ndi
dau thuong va niém thanh kinh dic tin cia Han
Mic Ti. Hinh anh loai thiy diéu nay dugc khac
hoa trén cdnh ctia Nha Tam dung Thanh Thé ctia
Chua c6 1€ da tac dong manh vao tam linh tin
hitu ngoan dao Han Mic Tit. H6 Thé Ha trong
bai viét Thé gidi biéu tuong trong tho Han Mic
Tit — tir dao nguon dén nghé thudt xuat phat tir
gbc nhin ton gido dé€ gidi ma quan niém, thé gidi
biéu tuong trong tho ctia thi nhan. Tring — Hon —
M4u, theo tac gia, két tinh thanh y nghia dau khé
trong hy vong mong manh va dudc thi nhan diy
vao lanh dia siéu nhién d€ an Gi tdm hon thanh
xuin budn ba véi su tinh tuyén ctia Chia .

Suy cho cung, cic nha nghién cdu theo
khuynh huéng tiép cin nay khi tiép xdc véi
Trudng “tho loan” c¢6 nhiéu thdi do khac nhau.
C6 bai viét bam vao vin ban, hoan canh song
thi si, nhitng dién tich Thanh Kinh, phan nio
dem dén c4i nhin la héa cho Trudng “tho loan”.
Nhung trong mdt s6 bai viét, cac tic gia van thién
vé di tim bang chiing cho su thin bi trong tho ca,
van thién vé kiéu ly gidi mang mau sic siéu hinh.
Chét Pao trong Trudng “tho loan” méi chi yéu
dudc tim hi€u qua tho Han Mic Tir, do do, cac
thi s khac cia “tho loan” vin doi hdi nhiéu dung
tam khai pha & gidi nghién ctu.

Ngoai nhiing khuynh huéng nghién ctiu trén,
c6 thé k€ tén mot sé6 khuynh huéng nghién citu
khidc khi tim hiéu Trudng “tho loan”. D6 la
khuynh huéng tiép can tir géc dd vin héa hoc,
dat Truong “tho loan” trong mdi truong van hoa
dic trung ctia dat Binh Dinh néi riéng va ca nén
vin héa phuong Pong néi chung: Con mudit tam
linh van hoa phuwong Dong trong tho Han Mdc
Tit (Poan Thi Thu Huong), Tho Yén Lan trudc

1945 nhin tir dia — van héa (H6 Thé Ha). D6 1a
khuynh huéng kham phd thd Han Mic Ta theo
hudng triét hoc: Mot dém siéu hinh véi Han Mdc
Tit (Pham Cong Thién). Tac gid da tim hi€u su
nghiép va than thé Han Mic Tt qua mudi diéu
“giai thAm mat”, phat hién ra “cdi thd trén cai tho
khac ntta” va dat tai nang cua Han Mac T ngang
hang v6i dai thi hao Nguyén Du. Nhin chung,
day van la nhitng tim toi, thé nghiém du con it
6i nhung rat dang ghi nhan, khién cho doc gia
cam nhan rd Trudng “thd loan” chua bao gid thoi
12 mot manh dit bi 4n v6i nhiéu nha nghién ciu.

3. KET LUAN

Sau khoang thdi gian ton tai ngan ngui,
Trudng “tho loan” Binh Pinh di tao ra dudc tiéng
vang trén thi dan Viét Nam duong thoi. Bang nd
luc phi thuong, céc thi si tai danh cda truong tho
nay da c6 déng gép to 16n va mang tinh quyét
dinh & ching dudng dua tiép sic nham gianh
chién thing ruc rd cho phong trao Tho méi 1932
—1945.

Trai qua nhiing giai doan thiing trAim cling véi
lich st dan toc, Truong “tho loan” ¢6 lic dudc
ngoi ca, ton vinh hét 18i, c6 khi bi phi nhan,
chi trich gay gat. Cho dén nay, day l1a mot hién
tuong tho ca nhiéu bi 4n. Viéc danh gid Trudng
“tho loan”, thd vin clia cdc nha “tho loan” dién
ra kha so61 dong va phtc tap. Nguoi ta da dem
cic nha tho dat Binh Pinh dén nhiing khoang trdi
khdc nhau cda 16i phé binh 4n tuong mang mau
sac chii quan, c6 khi theo khuynh huéng xa hoi
hoc, c6 khi nghiéng vé thi phdp hoc, viin hoc so
sanh, c6 khi nghiéng vé ton gido hoc dé cat nghia
“tho loan”, nhat 12 tho Han Miic Td. Viéc st dung
nhiéu kiéu tiép can khién cdi nhin vé “thd loan”
trd nén sau sac, da dién, budc dau chi ra tinh nhat
quén clia trudng tho, su thdng nhit trong sdng tao
tho va gin lién trudng tho nay véi giai doan phat
trién thi hai cia Tho mdi.

C6 thé néi, cho dén nay, viéc tim hiéu Trudng
“thd loan” - mot khuynh hudng cach tan thi ca
hip dan dbi vé6i giéi nghién ctiu va nhitng ngusi
yéu vin chuong — da va dang cung cip cdi nhin
hoan chinh, tan ki vé& “tho loan”, vé giai doan
phat tri€n thif hai ctia Thd méi va ca phong trao
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Tho méi néi chung. Piéu nay c6é y nghia quan
trong d6i v6i viéc khang dinh su déng gop tich
cuc cua trudng tho nay trong qua trinh hién dai
hoéa van hoc dan toc n6i chung va 1a mét minh
ching cho su phong phu cua van chuong Binh
Dinh thé ky XX néi riéng.
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Tém tit

Phong cach hoc va tu tif hoc tif 1au da dugc xem nhut 12 nhén t6 cd ban trong viéc tao nén vé dep ctia tic phadm vin chuong.
Tuy nhién, ching vin chua dugc ddnh gia ding muc trong viéc day va hoc Vin hoc Anh — My. Bai viét nay dugc thuc hién
nham muc dich dua ra mot chiing cii sdng dong vé nhip cau tu nhién giita tu tif hoc va vin chuong. Qua mot nghién citu
vé cac phép hodn du, 4n du va so sdnh - 3 phép tu ti dudc sit dung day dic trong cic tac pham vin hoc trong nhiing mon
hoc nay, va rd rang tao nén gia tri thim mi va gia tri tri nhan cho nhitng kiét tdc do, tdc gia hy vong sé ching minh dugc
vai trd quan trong clia phong cach hoc va tu tif hoc trong phén tich vin chuong. Cudi ciing, dua trén két quéa nghién ciu,
mot sd d& xuit cho viéc day va hoc vin hoc Anh - My sé dudc dé cap cho ngudi day va ngudi hoc mén hoc nay.

Tir khoa: phong cach hoc,tu tif hoc, van chuong, phan tich, day, hoc.

Abstract

Stylistics and lexical stylistic devices, for a long time, have been considered as the fundamental factor in creating the
beauty of any literary works. However, they are not fully appreciated in the teaching and learning of English and American
Literature. This writing is carried out with the aim of giving a living proof of the natural bridge between lexical stylistic
devices and literature. Through an investigation into metonymy, metaphor and simile — the three typical stylistic devices
which are used concentratedly and distinctively in literary works taught in these subjects, and undoubtedly create the
aesthetico-cognitive effect of these masterpieces, I truly hope to prove the important role of stylistics and lexical stylistic
devices to literary analysis. Finally, based on the findings and results of this study, some implications for the teaching and
learning of English and American literature will also be suggested.
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1. Gigi thiéu cho ngdn ngit phat trién dén dinh diém ctia no.
Mot tac phdm vin hoc kinh dién hoan toan cé

Vin hoc, tu ngan xua, duge xem nhu la thé nang tiéng néi clia mot dan tdc 1én tm cao
phuong tién gin giif ctia ngdn ngi va nén van héa. MOl C?‘Fh day val th_ép /r.né? da co m@i hoc a1a
Chinh vin chuong di tao nén manh dit mau mg  danh gia nhu the, khi n6i vé Truyén Ki€u — ang
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vin chuong bat hi Viét Nam: "Truyén Kiéu con -
tiéng Viét con"

Nhiéu nim trg lai ddy, vin chuong Anh - My
da va dang dudc dua vao giang day tai hau hét
cac chuyén nganh Ngdn ngti Anh tai cic truéng
dai hoc, nhu 12 mot bd mén bat budc ddi véi sinh
vién chuyén nglt Anh. Tuy nhién, hiéu qua cua
viéc day va hoc bd moén nay khong phai Iuc nao
cling nhu mong mudn. Mic di dudc xem nhu
1a mot trong nhitng cach t6t nhit d&€ nang tim
hiéu biét cla sinh vién, giip ho thém hiéu biét
vé ngdn ngit minh hoc thdng qua céc tic phadm
tiéu biéu,...; diy van 12 mot mon hoc tuong dbi
khé dbi vé6i s6 dong sinh vién. DE dat dugc yéu
cau, sinh vién c¢6 xu huéng dich tit ca ra tiéng
Viét, va nghién cu phan nghia clia chiing. Viéc
lam nay thoat xem ciing c6 thé chip nhan dudc,
nhung vé 1au vé dai, liéu sinh vién c6 kha ning
nam bat dugc "cdi hon" clia tic gia qua tliing ciu
chti, ting nghé thuit tao tu trong van canh?

Van dé duoc dit ra & day la: 1am thé nao dé
viéc day va hoc mon van hoc Anh - My trd nén
hitu ich va thd vi hon nita?

2. Vai tro cua tu tur hoc trong viéc day va hoc
van hoc Anh - My

2.1. Tu tiw hoc trong Vdn hoc Anh - My

2.1.1. Khdi niém tu tiw hoc

Trong vin viét, tu tir hoc 13 viée sit dung mot
s6 ky thuat dé tao nghia béng cho vin ban, nham
muc dich mang lai hiéu qua va tinh hip dan cho
cAu vin. St dung tu tir trong vin viét 1a nhiém
vu quan trong dé tic pham dat dudc tinh my, tinh
bong bdy va tinh hinh tuong cla vin bén.

(1) Béi tuong ciia tu tir hoc

Trong thuc té, mudn dién dat mot van dé,
ngudi ta thudng chd y 1am sao cho né c¢é thé di
dén vé6i ngudi nghe/doc mot cach hiéu qua va thu
hit dugc su chi y. Cach thiic dua ra van dé ciing
quan trong khong kém ndi dung can truyén tai.
Dé dat dudc muc tiéu nay, ngudi ta thudng van
dung tu tu hoc.

Tu tif hoc c6 thé dudc hi€u 12 "nghé thudt
truyén tdi vdn dé". Theo cac nha ngdn ngit hoc
trong va ngoai nudc, tu ti hoc dudc ap dung khi
c6 su giao thoa gilta cac nghia tu vung cuia tu.

Bén canh nghia den, tiy thudc méi trudng xudt
hién va ngu y cua tac gia, tir s€ mang thém mot
vai nghia bong. Nghia bong cua ti phai dua trén
nghia chinh thit nhit, bén canh d6, chiing con
mang thém vai nét nghia khong thong dung khac
ntfa. Dy chinh la tu tu hoc.

(2) Noi dung cua tu tir hoc

Theo nha ngdn ngtt hoc Galperin [35, p.136],
cdc bién phdp tu tit hoc phé bién nhit dua trén ba
tiéu chi:

- Su tuong dong: phép An du va phép So sanh

- Su lién quan vé cdi biéu hién: phép Hoén du

- Su tuong phan: phép Cham biém

Trong d6, phép an du dudc st dung phd bién
nhat vi mang lai gid tri nghé thut ciing nhu gia
tri biéu cam dang ké, dic biét 1a trong cdc tac
pham vin hoc. Theo tdc gia Cu Pinh Tu, thi "dn
du la cdch cd nhdn lam thoi ldy tén goi biéu thi
doi twong nay ding dé’biéu thi doi tuong kia dua
trén co sé ciia moi quan hé lién tudng vé nét
tuong dong giita hai doi tuong". Chinh vi thé,
day la phuong thdc quan trong tao nghia méi cho
tu, nhu trong vi du sau day:

"Thuyén vé c¢é nhé bén chding? Bén thi mot
da khiing khang doi thuyén"

Hinh tuong "bén" trong tAm tudng clia ngudi
Viét Nam ludn dai dién cho mot cai gi dé khong
bao gi¢ thay ddi, giébng nhu tinh cach chung thiy
ctia ngudi phu nit Viét Nam. O day, trong ciu ca
dao trén, "bén" dudgc sit dung nhu 12 mot hinh dnh
4n du tuong trung cho tim 1ong chung thily Ay.

Hoac trong vi du sau:

- “All the world’s a stage. And all the men and
women merely players...”

(Thé gidi la mét sdn khdu lon. Va nguoi ta chi
la nhitng dién vién siéu hang...) (Shakespeare)

O day, ngu ¥ ciia tac gia c6 thé dugc hiéu qua
phép an du: mang hinh &nh sdn khdu va dién vién
tuong trung cho thé gidi va loai ngudi, d€ chi ra
tinh phi phiém ctia cudc di, ndi con ngudi khéc
cudi theo nhitng tAm thudng hang ngay.

Bén canh do, phép so sanh cling dudc ung
dung trong van hoc, va mang lai mot gia tri
khong kém. Trong phép nay, hai su viéc dudc
so sanh truc tiép v6i nhau dua trén diém chung
thd nhit (dé thiy), dé€ tir d6 din ngudi doc/ngudi
nghe dén cach hiéu thi hai, 4n siu trong ting
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hinh anh va mang lai mot nét nghia méi cho tu,
nhu trong vi du sau:

“My love is like a red, red rose”
(Tinh ta nhu déa hong thdam do)

Hoa héng dé tuong trung cho tinh yéu chdn
thdt, do do hai hinh anh "tinh ta" va "doa h5ng
tham dé" dugc so sanh véi nhau d€ minh chiing
cho su thly chung va chan that cla yéu td thi
nhit.

Mot bién phap tu tit phé bién nita trong vin
hoc 1a phép hodn du. Theo Lakoff , "hodn du la
cdch thitc hinh thanh mét khdi niém mdi vé mot
sw viéc dua trén moi quan hé ciia né déi véi mot
sy viéc khdc". Khai niém mdi nay mang lai cho
tu mOt nghia khac, mang tinh nghé thuat cao hon.

2.1.2. Tu tw hoc trong van hoc Anh — My

C6 thé thiy, ciing nhu tit cd cac dong vin
chuong trén thé gidi, cic tdc phdm vin hoc Anh
— My dudc dua vao giang day trong chuong trinh
Ngon ngit Anh tai cac trudng dai hoc déu chia
dung phong phu ba bién phap tu tu phd bién 1a
(1) An du (2) So sanh va (3) Hoan du. That vay,
trong sb 24 tac phiam trich gidng trong vin hoc
Anh, va 22 tdc pham trong vin hoc MY, sb luot
xuét hién clia 3 phép tu tif trén c6 thé néi 1a day
dic, gép phan khong nho trong su thanh cong cia
cac kiét tac vin chuong. Qua khéo sat ciin ké tat
cé cdc tdc pham trich gidng cla hai bd mon (1)
Van hoc Anh (English Literature) va (2) Van hoc
My (American Literature) hién dang dudc giang
day tai Dai hoc Duy Tan, tac gia da thu thap dugc
237 luct 4n du, 189 ludt so sanh va 90 ludt hoan
du trong cac tdc phdm Vin hoc Anh, s6 lan xuat
hién ctia An du trong Vin hoc My 12 215, so sanh
12 176 va hoan du 14 75. Tét ca s6 liéu dugc minh
hoa trong biéu dd sau:

250+

200 1

1504

O Van hoc Anh
W Van hoc My

100+

50

ﬁndu So Hoan
sanh  du

Hinh 1. Céc bién phdp tu tif phd bién trong tic phdm viin
hoc Anh — My

V6i cdc sb liéu trén, ta c6 thé nhan ra dudc
tam quan trong ctia tu tif hoc trong vin hoc Anh
— My. Vi téng s6 gan 1000 lan xuét hién cia 3
phép An du, Ho4n du va So sanh, 16 rang mot
diéu 1a viéc tiép can cic tic phdm vin chuong
nay doi hdi mot sy am hiéu sau sic vé tu tit hoc
trong vin hoc dbi v6i ca ngudi day va ngudi hoc
ctia mon hoc nay.

Dé c6 thé hi€u dugc y chinh, phan tich hodc
binh giang mot trich doan van chuong, doi hoi
ngudi hoc phdi NHAN RA va HIEU dugc bién
phdp tu tif dudc st dung trong dé. Ly vi du tic
phim HOPE IS THE THING WITH FEATHER
(Emily Dickinson, Van hoc My) lam vi du:

“Hope is the thing with Feather

That perches in the soul

And sings the tune without the words

And never stops - at all” [6, p.27]

O day, ngudi hoc phai lién hé dudc cac hinh
4nh 4n du “feather — perches — sing” dé thiy dugc
phép so sanh gian tiép cla tac gia “Hy vong nhu
chii chim nhé ddu trong linh hon méi nguoi vdi
bai ca ngdn nga khong bao gio dut”

Hodc mot trich doan cla tdc phan DAVID
COPPERFIELD cua Charles Dickens (van hoc
Anh):

I went up there, hearing the dog in the yard
bark after me all the way while I climbed the
stairs, and, looking as blank and strange upon
the room as the room looked upon me, sat down
with my small hands crossed, and thought. (4,
p-99]

Cum tu "looking as blank and strange upon
the room as the room looked upon me" da tao nén
hiéu qué dic biét dbi véi cam gic clia doc gia. O
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day, cai dugc so sanh (the blank — khoang tréng
va strange room-can phong la) v6i cdi so sanh
(David-trong réng va ngo ngac) da tuong tac 1an
nhau. Dya trén hinh anh cin phong, ta c6 thé hinh
dung dugc hinh anh cédu bé vo gia cu ngay trong
chinh ngdi nha ctia minh, md cdi ngay khi con
me.

2.2. Ung dung tu tir hoc trong viéc day va hoc
van hoc Anh - My

2.2.1. Rao cdn doi véi viéc day va hoc vin hoc
Anh - My hién nay

(1) Dbi v6i nguvi hoc

Thit nhit, do han hep trong kién thiic vé ngon
ngl (tu vung, ngl nghia,...), sinh vién hién nay
kho c6 thé tiép can dudc cac tac pham kinh dién
nguyén tdc, tf d6 khong thé nhan ra dudc vé dep
tiém 4n trong ngon ti. Diéu nay gy nén tim ly e
de, ngai ngung khi hoc mon vin hoc Anh — My.

Thu hai, do théi quen it chiu khé tim t0i hoc
hdi nhitng cai méi, théi quen thu dong trong viéc
hoc, khién cho sinh vién cam thdy viéc danh
nhiéu thoi gian dé€ nghién cttu mot tic pham 1a
mot cong viéc nham chan. Bén canh do, nhiing
han ché trong vbn sdng va tim hiéu biét, su siu
sac trong ddnh gia mot tic phdm ciing 1a mot
rao can dang ké. Nhu ngudi ta thudng néi, vin
chuong khong don gian l1a vé bén ngoai va nd
ludn doi hdi mot cai dau biét suy xét tinh té.

Ly do cubi cling, va 1a 1y do quan trong nht,
12 do su hiéu biét chua thau ddo vé tu tir hoc. Pay
dugc xem 12 rao can 16n nhat d6i v6i ngudi hoc
trong viéc hoc mdn nay, khi ma hau hét cic tic
phdm vin hoc déu 4p dung cic bién phap tu tir
dé tao hon cho minh. Chinh tu tit hoc, dic biét 1a
cdc bién phdp tu tir, da chip thém d6i canh cho
tho ca bay 1én cao trong bau trdi nghé thuat. Chi
khi nam viing tiing thi thudt, tiing bién phap tu
tif va cach két hop chiing lai v6i nhau, ngusi hoc
méi c6 thé linh hoi thiu ddo mot tdc pham.

(2) Dbi v6i nguvi day

Trude hét, do tam ly truyén thdng "nguoi
day lam trung tam", gido vién/giang vién c6 xu
huéng quen véi viéc thuyét giang va ap dit suy
nghi clia minh d6i v6i ngudi hoc. Chinh sai 1am
nay di dan dén tinh thu dong ctia ngudi hoc.

Bén canh d6, ngudi day dudng nhu van chua
nhan thidc hét tAm quan trong cla tu tif hoc trong
viéc giang day bo mon nay. Do d6, ho khong ung
dung nghé thut vin chuong khi truyén thu mot
tac pham vin hoc. Diéu nay khién cho viéc nhan
thiic vin dé va cam thu vin hoc cta ngudi hoc
gap khong it kho khan.

2.2.2. Ung dung tu tir hoc trong viéc day va hoc
van hoc Anh — My

Tit c4c phan tich trén day, c6 thé thiy rd rang
rang néu khong c6 mot sy hiéu biét thiu ddo vé
tu tif hoc, ngudi hoc khé c6 thé nim bat dudc ndi
dung tac phadm truyén tai, cling nhu nhiing gia tri
nghé thuat va gia tri nhan van bén trong tuing van
canh va ngdn ngi st dung. Viéc phan tich va cam
thu mot tac phAm phai dua phan 16n vao cic bién
phap tu ti ma tac gia da su dung. Viéc day va hoc
viin hoc Anh- My, do d6, can dudgc tién hanh theo
cac phuong céach sau:

- Ngudi day trang bi cho ngudi hoc cic kién
thic can thiét vé tu tif hoc va cic ting dung cia
cac bién phdp tu ti nay trong ting van canh. Tu
kién thic co s& nay, ngudi hoc tu trau doi thém
cho minh dé tao nén tang kién thic, tit d6 c6 thé
tiép can vin hoc.

- Khi phan tich mdt trich doan hodc mdt tac
pham vin hoc, ngudi day hudng ngudi hoc chi y
phan tich, tim hi€u cic bién phdp tu tif dugc su
dung trong tac pham, tit d6 gitip ngudi hoc rit ra
dudc gia tri nghé thuat va hiéu siu sac hon thong
diép cua tac gia.

- Ngudi day ciing nén giao cho ngudi hoc -
dudi dang bai tip vé nha, bai thdo luidn nhém
hodc bai tiéu luan — céc bai tap, trich doan, ...
tiéu biéu clia cdc tdc gia tiéu biéu, d€ ngudi hoc
c6 diéu kién thuc hanh thém nita kién thic tu t
hoc cua minh, tur d6 tao hing thi cho ngudi hoc
trong viéc hoc van hoc Anh — My.
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Nghién ctu su hai 1ong ctia khach hang d6i v6i san pham banh keo Hai
Ha trén dia ban thanh pho Pa Nang
Determinants of Customer Satisfaction for Products of Hai Ha Confectionery Joint Stock

Company in Da Nang
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Tom tat

Trong thdi ky canh tranh gay git nhu hién nay, cic doanh nghiép dang phai hét siic nd luc d€ tim dudgc vi tri riéng cho
minh, gii vitng dudc thi phan hién c6. Banh keo Hai Ha ciing khong ndm ngoai xu huéng chung d6. La mot trong nhiing
doanh nghiép kinh doanh banh keo lau ddi, va 12 mot trong bon dai dién kinh doanh banh keo 16n trong nuéc (bén canh
Kinh D, Bibica, Hitu Nghi), Hai Ha chiém khoang 7,5% thi phan banh keo Viét Nam (tinh theo doanh thu). D€ lam dudc
diéu d6, vai tro clia khach hang 1a hét stic quan trong. Su hai long ctia khach hang 1a diéu ma céc doanh nghiép luén quan
tam. B&i c6 su hai long ctia khach hang sé c6 dugc long trung thanh ctia ho, va tir d6 sé giif chan dugc khach hang, tao nén
tang thiét 1ap thi phan cho doanh nghiép minh. Viéc tim hi€u nhu ciu khéch hang, cdc nhan t6 tic dong dén sy hai long
ctia khach hang cang trd nén can thiét hon.

Tir khoa: Khach hang, su hai long, 10ng trung thanh
Abstract

Nowadays, in the fierce competitionera, businesses must make a serious effort to find their own positions and maintain
their existing market shares. Hai Ha Confectionery Company is no exception to this general trend. Be one of the oldest
confectionery businesses, and be one of four biggest domestic confectionery representatives (besides Kinh Do, Bibica, Huu
Nghi), Hai Ha accounts for about 7.5% market share by revenue. To do that, enterprises have to always pay attention to the
very important role of customers and care about customer satisfaction. By gaining the customer satisfaction, enterprises
will get customers’ loyalty, thus retain customers, and form their own market sharefoundation. Understanding customer
demand and factors affecting customer satisfaction becomes more and more necessary.

Keywords: Customer, customer satisfaction, loyalty.

© 2017 Ban quyén thudc Pai hoc Duy Tan
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khong ngitng 16n manh, tich liiy dudc nhiéu kinh
nghiém trong san xuit kinh doanh. Tién thin
12 mot xi nghiép nhé vé6i cong sudt 2000 tin/
nim, nay da phét trién thanh Cong ty C& phan
(CTCP) Banh keo Hai Ha véi qui md san xuét 1én
t6i 20.000 tAn/ nim. Thi phan HAIHACO chiém
khoéng 7,5% thi phan banh keo ca nuéc tinh theo
doanh thu.

Hién nay, trong nganh san xuit banh keo c6
nhiéu nha san xult v6i quy mo san xuit kinh
doanh & nhiéu muc d6 khac nhau. Mt khéc, cac
san phidm béanh keo rit da dang va phong phi.
Nhiéu dbi thti ddng gom canh tranh truc tiép véi
cong ty trén thi truong hién tai, nhu: Cong ty
Banh Keo Kinh b6, CTCP Banh Keo Bién Hoa
(Bibica), CT Lién doanh san xuat keo Perfectti —
Viét Nam, CT Banh Keo Quang Ngai, Cong ty
Vinabico. .. Bén canh nhiing déi thi tiém ning
chuén bi xAm nhap nganh, Hai Ha sé phai d6i mit
v6i nhitng d6i thi rit manh c6 thim nién trong
hoat dong san xuit kinh doanh banh keo khi
viéc gia nhap AFTA, TTP nhu Kellog, ciac nha
san xuit banh Cookies tit Pan Mach, Malaysia. . .
Chinh vi vay, viéc gilf chan khach hang 1a hét stic
quan trong, va su hai 1ong ctia khach hang 1a diéu
that su can thiét d6i v6i Hai Ha.

Su hai long ctia khach hang 1a yéu t6 hinh
thanh 10ng trung thanh ctia khach hang va su gin
b6 1au dai ctia ho v6i doanh nghiép. Piéu nay anh
hudng dén san lugng sin phim dugc ban ra va
4nh huéng dén doanh thu ctia doanh nghiép. Do
do6 viéc nghién ctu sy hai long cta khach hang
ludn 12 van dé ducc dit 1én hang dau ciia mdi
doanh nghiép.Tir két qua nghién cifu sé mang dén
nhiéu thong tin hitu ich gitip doanh nghiép tim ra
mot s6 gidi phap d€ nang cao mifc dd hai long
ctua khach hang hién tai va thu hut khach hang
tiém ning.

Trén co s d6 bai viét tién hanh nghién ctiu
muc do hai long cua khach hang st dung san
pham cta Cong ty Banh keo Hai Ha. Trén co s&
thu thap s6 liéu, phan tich, téng hop, nhém tic
gia dé xuat mot sd giai phdp nham ning cao mic
do hai long cia khach hang hién tai va thu hut
khach hang tiém ning.

2. Mo hinh va phuong phap nghién citu

2.1. Mo hinh nghién cuiu

Theo Philip Kotler va Gary Armstrong
(2004) “Su hai long tuy thudc vao ning suit thuc
hién ma ngudi ta cdm nhan dudc mot san pham
khi n6 cung cip gia tri so véi ky vong ctia ngudi
mua”. Hay theo Zeithaml va Bitner (2003) “Su
hai long 1a qua trinh nhan xét, danh gia cia khach
hang vé san pham hay dich vu ma san phim hay
dich vu nay c6 dap tng dudc cic nhu cau va ky
vong cta ho hay khong”. Nhu vy, c6 thé hiéu su
hai 1ong 13 cdm gidc dé& chiu hoiic c6 thé 1a thit
vong phat sinh tu vi€éc nguoi mua so sanh gitta
10i ich thuc té ctia san pham va nhiing ky vong
cua ho. Viéc khach hang c6 hai long hay khong
sau khi mua hang phu thudc vao viéc ho so sanh
gitta 1¢i ich thuc té clia san phdm vé6i nhiing ky
vong trude khi mua.

Mo hinh nghién cdu su hai long ctia khach
hang trong cong nghiép thic an nhanh cua
Shahzad Khan thong qua nghién ctiu “Determi-
nants of customer satisfaction in fast food indus-
try” (2012) cho thiy: Su hai long ctia khach hang
trong nganh cdng nghiép thic an nhanh chiu anh
hudng clia cac nhan t6: Xiic tién, chit luong dich
vu, su mong dgi cua khach hang, thuong hiéu,
mdi trudng vat ly, gia va huong vi clia san phdm.

V6i nghién cifu clia tac gia D6 Ngoc Hing
(2012), nghién cifu vé mic do hai long ctia khach
hang d6i v6i san phdm banh Pia Quang Tran trén
dia ban thanh phd Séc Tring, qua nghién cifu ctia
minh tac gia da két luan 6 nhan t6 4nh hudng dén
mtc do hai long cla khach hang, bao gdm: Chét
lugng sédn pham, thuong hiéu, gi ca, chiing loai,
thai do phuc vu va kénh phan phoi.

Ciing nghién ctiu vé cac nhan t6 dnh hudng
dén su hai long clia khich hang nhung dbi véi
san pham nudc cham tai Tp.Hd Chi Minh (2011),
Ths Pham Xuan Lan lai chi ra cdc nhan t6 tac
dong dén su hai 1ong: Chét luong san phiam, gid
san pham, su da dang cta san phdm, hoat dong
chiéu thi, nhan dang thuong hi€u, nhan vién phuc
vu va hé thdng phan phbi.

Qua cac tai liéu tham khao, nhém nghién ciu
dé xudt mo hinh nghién cifu cu thé nhu sau:
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Gid ca "
Khuyén méi >

Chdt hrong g S hai

long ciia

khach

Nhén vien [—» héng
Thirong hiéu »
Phén phei >
Mau md >

Hinh 1. Mb hinh nghién ctiu dé xuét

2.2. Phuong phdp nghién ciu:

Nghién cifu ndy dudc tién hanh thong qua 2
giai doan chinh :

2.2.1. Giaidoan 1:

Nghién cifu so bo nham xay dung mo hinh
va xdy dung thang do, diéu chinh thang do. Tim
ra nhiing nhan t6 anh hudng dén sy hai long
cta khich hang khi st dung san pham Hai Ha.
X4y dung mo6 hinh nghién ciu ly thuyét. Xay
dung dugc thang do nhép va thang do chinh thic.
D¢ thuc hién dugc cdc muc tiéu trén, trong giai
doan nay, tic gid chi yéu thuc hién phuong phap
nghién ctiu dinh tinh.

a) Thang do

Thang do nghién ctiu dugc xay dung dua trén
nhom céc nhan t6 tac dong trong mo hinh nghién
ctu. Trén co sG d6, nhom tac gia xay dung thang
do cho 7 nhan t& doc 1ap va mot nhan té phu
thudc cu thé nhu sau:

Bang 1. Thang do bién s nghién ctiu
Tiéu chi'Thamh phén

cr CHAT LUONG AT NHAN VIEN BAN HANG

CLI | Nhdn bmh (hem sk ngon NVI | Nhdin vién c6 méi quem hé 16t vii khéich hémg

CL2 | B ngpt vira phdi NV2 | Déi mgil nhdm vién whist tink

CL3 | Hom stk dung hop i NV3 | Nhdn visn lubn cdp nhét thing tin moi 361 véi
Khéieh hémg

CL4 | Dém béo vé sih an tocm thiec phéon | NV4 | Thai d6 nhdn vién 16t

CL3 | Dé stk dumg cho moi liza tudi NV3 | Nhdn vign c6 dnh hedng dn swe héi ling cia

Khdch heng d61 véi sdn phim

CL6 | Chit lupng c6 dnh Inedng 0 sy hii
long eila khdich himg @i vai sdn phim

[ela] GI cd PP KENH PHAN PHOT

GCI | Gia cd canh tranh véi d6i thil PP1 | Ciba hémg trumg by thu hit bit mdit

GC2 | Gid cd phit hop voi mong doi PF2 | Dia diém mua hing thudn ioi

GC3 | Gid cd phil hop voi chit deomg FP3 gm hémg [udn ludn £ sdn p}ﬁm benh keo Hii
{i

GC4 | Viea phdr vor khd némg cda khich | FP4 Déaﬁgmahdrg&mgjhkmoi Aol
hang

GC3 | Gid 6 couh husdmg 8 sie hési Iomg exder | FP3 | Phim phii eo éowh husdmg dom sur bl Img cia

Khich hémg d61v6i sdn phim Fhich hémg d61 vii san phim
MM Ml ad M EHUYEN MAT
MM | Hép béwh béit mét, samg trong EMI | Khdich himg dupe ting qué theimg xgén
MM2 | Hép bémh c6 in ham stk dung hop I, | EM2 | Thuome 16 chirc s kisn tng kém scn phéim
diling v quy dink

MM3 | Hep bémh o démg md, dong va sit | KM | C6 mhidu chuomg trinh tri dn khich hing
dung

MM | M thich hop dimg trong gia dinh | KAE | Da dang trong ede logl hinh Bruayén méi

v qudt tging
MMT | Méu i o6 dnh hudng dén sy héd long | KM | Khugién méii o6 dnh hudng Gén s héi Jing cila
ciler khach hang 361 véi sdan phitm Khach hepg d61 véi sdn phinn
TH THUONG HIEU HL HAILONG
THI | Thuromg higy, logo o nhdn bist HLI | Nhinchumg, Anh (chi) hodn todm hisi long khi sie
dung binh keo Hai Ha

THD | Thwomg hisu himg Vist Neam chit | HL2 | Anh (chi) vén tiép tuc sit dung sdn phéem cia

Tuomg cao Cdng ty Banh keo Hdi Ha
TH3 | Thuromg hidu t6t cho siec khde HI3 | Anh (chi) sén sémg giéi thiu véi ngwdi khic
trong tiwomg lai
TH4 | Turomg hiéu Hai Ha ndi tibng HI4 | Banh keo Hai Ha lé  tudng tromg vige heachon
ding

THS | Thweomg hidu cé dnh kMgéén swhat | HL3 | Hii Ha ddp Al-ngnkucé:'u Khi cho ra dii cde dimg
Iémg cia khédch himg 51 véi sdn phibn sén phém

b) Mau

Kich thuéc mau dudc xdc dinh dua trén co
s6 tiéu chuan 5:1 ctia Bollen (1998) va Hair &
ctg (1998), tiic 1a d€ ddm bao phan tich di liéu
(phan tich nhan t6 kham pha EFA) t6t thi can it
nhét 5 quan st cho 1 bién do ludng va sb quan
sat khong nén dudi 100. Vay véi 36 bién quan
sat, nghién ctu nay can dam béo sd lugng mau
t6i thiéu phai 12 36 x 5 = 180. Dua trén co s3 do,
nhom tic gia tién hanh phat 180 phiéu diéu tra.
S6 phiéu thu vé 12 180 phiéu, tit ca cac phiéu thu
vé 12 hoan toan hop 1é.

2.2.2. Giai doan 2:

Nghién citu chinh thdc nham thu thap, phan
tich dit liéu khao sat dé€ kiém dinh mo hinh
nghién ciu. Két thic giai doan nghién ctu so
b, tic gia tién hanh nghién citu chinh thic bang
phuong phép nghién cttu dinh ludng. Cu thé, tac
gia da st dung phuong phap phong van truc tiép
khach hang stt dung san phdm Hai Ha thong qua
phiéu thu nhép thong tin khach hang dé€ thu nhap
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thong tin. Va sau d6 tién hanh st dung cong cu
SPSS 20.0 dé xu ly di liéu. Mot vai phuong
phdp dugc st dung: Phan tich théng ké md ta,
phuong phap phan tich nhan t6 kham pha EFA
(Exploratory Factor Analysis) va danh gia do tin
cady Cronbach’s Alpha. Sau do, phan tich tuong
quan gitta cac bién. Cubi ciing phan tich hdi quy
da bién va phan tich ANOVA d€ kiém dinh gia
thuyét nghién cifu.

3. Két qua

3.1. Kiém dinh Cronbach’s Alpha

Theo Nunnally (1978), Peterson (1994),
thang do dugc danh gid chip nhan va t6t doi hdi
hai diéu kién: Hé s6 Cronbach‘s Alpha clia tong
thé > 0.6; Hé s6 tuong quan tdng bién (Corrected
Item-Total Correlation) > 0.3.

Bang 2. Phan tich Crobach’s Alpha

Bién Crombach’ | Cronbac | Bién Cronbac | Cronbac
guan sdt | 5 Alpha h's Alpha | quan sdat | h's Alpha | h's Alpha
if Item if Item
Deleted Deleted
759 791
CLI 742 NV3 664
CcL2 705 NV2 780
CL3 687 NV3 705
CL4 718 NV4 786
CLE 718
838 829
GCI 807 PP 783
GC2 789 Pp2 801
GC3 808 PP3 802
GC4 787 Pp4 806
GC3 832 PP3 783
738 854
THS 647 EMI 81
TH2 702 EM2 823
TH3 731 EM3 822
TH4 720 EM5 803
767 829
MMI 736 HLI 798
MAM2 678 HL? 789
MA3 686 HL3 792
MMF 742 HL4 791
HLS 806

Cin ctf vao mo hinh ly thuyét, bing ciu héi
bao gdbm 7 nhém bién doc 1ap va 1 bién phu
thuoc. Thang do Likert véi ddy gia tri 1 dén 5
dugc st dung dé€ do ludng cam nhin cla d6i

tuong dudc khio sit vé cac yéu t anh hudng dén
su hai long cta khach hang. Két qua phan tich
dd tin cay Cronbach’s Alpha cho cic nhém bién
da loai nhiing bién khong dam bao dd tin cay la:
CL5, TH1, MM4, NV1, KM4. Nhiing bién con
lai sé dudc st dung trong phan tich nhan t6 kham
phé EFA tiép theo.

3.2. Kiém dinh EFA

Diéu kién dé phan tich nhan t6 kham ph4 1a
phéi thda man cic yéu cau: Hé sb tai nhan t6
(Factor loading) > 0.5; Hé s6 KMO dat 0.5 <
KMO < 1; Kiém dinh Bartlett c6 y nghia théng
ké Sig. < 0.05; Phan trim phuong sai toan bo
(Percentage of variance) > 50%. Két qua chay
EFA lan cubi nhu sau

Bang 3. Két qua phan tich EFA

Chi fiéu edm dinh gia Gid tri chay dwoe | Két luin

HE 56 MO 0.669 05 = 0.669
<]

Gid tri Sig 0.000 0.00 < 0.05

Pineomg sai trich B _

Total Varicance Explained 64.849% 64,849> 50%

Gid i Eigenvalue 1.569 1.569>]1

Thong qua két qua phan tich nhan t6, cac bién
quan sit dudc gop thanh 7 nhém nhan t6 chinh
gdm: Gia ca (5 bién quan sit), khuyén mai (4
bién quan sét), chit luong (5 bién quan sit), nhan
vién (4 bién quan sit), miu ma (4 bién quan sat),
thuong hiéu (4 bién quan sat), phan phdi (3 bién
quan sat). Cu thé dudc thé hién dudi bang sau:

Bang 4. Nhém nhén to
Xi X2 Xz X4 P4 X6 X7
GC3 | 816 | KMF | 85T | CL3 | .780 | NV3 | .89F | MM2 | 777 | THS | .776 | PP3 | .378
GC2 | 811 | KM3 | 846 | CL2 | .737 | NV3 | .84] | MM3 | 768 | TH3 | .744 | PP4 | 844
GC3 | 775 | KMI | 825 | CL4 | 710 | NV4 | .68] | MMS | 732 | TH4 | 737 | PPI|[.748
GCI | 753 | EM2 | 805 | CLé | 708 | NP2 | 669 | MMST | 730 | TH2 | 703
GC4 | .690 CLI|.338

Dé thuan tién trong qu4 trinh kiém dinh tuong
quan va hoi quy bién, ta 1an ludt dit lai tén nhém
bién méi va tinh trung binh cho cdc nhém gi tri.
Tén nhém mdi cu thé nhu sau: X1 (Gia ca); X2
(Khuyén mai), X3 (Chat luong), X4 (Nhan vién),
X5 (Mau ma), X6 (Thuong hiéu), X7 (Phan
phéi).
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3.3. Kiém dinh tuong quan bién

St dung kiém dinh tuong quan Pearson dé
lugng héa miic dd chit ché ctia mbi quan hé tuyén
tinh giifa cdc bién dinh luong. Qua d6 nhan thiy,
cac nhan t6 déu c6 mbi quan hé chit ché véi
nhau. Hé s6 sig déu nhé hon 5%, day 12 mot trong
nhiing tién dé t6t gitip nhém tac gia tién hanh xay
dung mo hinh hdi quy da bién.

Bang 5. Kiém dinh tuong quan bién

Nhém 16 X1 X |x3 0 | x4
Y Sig (2-tailed) 000 | .000 |.000 |.00f
Nhém 16 X35 X6 |7
Y Sig (2-tailed) 610 | 014 | .000

Qua kiém dinh tuong quan, ngoai nhém bién
X5 (mau ma) bi loai khoi mé hinh, céc bién con
lai déu thda man hé sb Sig. < 0.05, 1am co s& dé
tién hanh chay hdi quy bién.

3.4. Hoi quy bién

Hinh dang phuong trinh: Y = 8y + 81 X; +
BaXo + B3 Xz + BaXy + Bs X5 + Be X7

Bang 6. Hdi quy da bién

Tolerance | FIF
N_?:ci?r Beta 5 —
16 chufn hda I Gid i Gia

; iri

X7 -0.468 2000 | 0904 1150
X 0452 0.000 | 0967 1034
X3 (261 2.000 | 0952 1088
X4 0230 2.000 | 0958 1,089
() 0226 0.000 | 0548 LI78
X7 (.380 Q.000 | 0954 1,094

Qua két qua hoi quy cho théy: tit ca cac bién
déu c6 hé sb sig 16n hon 5%, cung véi hé s6 VIF
nhd hon 2, diéu nay cho thiy khong ton tai da
cong tuyén trong md hinh. Him hdi qui cua su
hai long dugc xay dung nhu sau:

Y = - 0468X1 + 0,412X2 + 0,261X3 +
0,230X4 + 0,226X6 + 0,380X7

Bang 7. Gid tri R ciia md hinh

Yéu 18 can déimh gia | Gid tri chay bang | So sénh
R 0,767
Sig cida kiém dmh F | 0,000 0,000 < 0,05

Y = -0468X1 + 0412X2 +
0,.261X2 + 02304 + 0,226X%
+ 0,380X7

Phieomg  trinh  hdi
quy chudn héa

Kiém dinh F sit dung trong phan tich phuong
sai 12 mot phép kiém dinh gia thiét vé do phi hop
clia mo hinh hoi quy tuyén tinh tdng thé dé xem
xét bién phu thudc c6 lién hé tuyén tinh véi toan
bd tip hop cia cic bién doc 1ap. Trong trudng
hop nay, ta thiy ring tri théng ké F c6 gid tri Sig.
= 0.000 < 0.05 cho thAy m6 hinh sit dung 13 phi
hop. Sau qud trinh chay hodi quy, ta c6 mo hinh
cu thé sau day:

Gid ed

Ehugén mdi

Chit lcomg

Nhim vign

Thiromg higu

»

Phin phéi

Hinh 2. M5 hinh héi quy

Trong d6, yéu td “Gia ca” tic dong dén su
hai long ctia khach hang manh nhét (Hé sé Beta
chuén héa 1a 0,468) va c6 gia tri ti 1& nghich véi
hai Iong; thit hai 12 yéu t6 “Khuyén mai” (Hé s6
Beta chuin héa 12 0,412); thit ba 1a yéu t6 “Phan
phdi” (Hé s Beta chudn héa 12 0,380); thit tu
1a yéu t6 “Chét lugng san pham ” (Hé sb Beta
chuin héa 12 0,261), tiép 1a yéu t6 “Nhén vién”
(Hé s6 Beta chuin hoéa 1a 0,230) va cudi cling 1a
yéu t6 “Thuong hiéu” (Hé s6 Beta chuin hoa 1a
0,226)
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Tit phuong trinh hdi quy, ching ta c6 thé thay
rang cac Hé s6 Beta chudn hoéa X2, X3, X4, X6,
X7 déu 16n hon 0 cho thiy cic bién doc 1ap nay
tac dong thuin chiéu véi su hai long ctia khach
hang. Con bién X1 c6 Hé s6 Beta chuan héa nho
hon 0 cho thiy tic dong ngudc chiéu vé6i su hai
long khach hang. C6 nghia 1a khi nhiing bién nay
(Khuyén mai, Chét lugng san phéfm, Nhan vién,
Thuong hiéu, Phan phéi) phat trién theo huéng
tich cuc, thi sy hai long cta khach hang s€ tang
1én theo chiéu thuan. Gid c4 phat trién theo chiéu
huéng ngudgc lai thi sy hai long cua khach hang
sé ting 1én theo chiéu nghich. Nhu vay, cong ty
can phéi nd luc cai tién, phat trién cdc nhan tb
dudc ndy hon nita d€ nang cao sy hai long ctia
khéach hang.

3.5. Kiém dinh ANOVA cho cdc bién gidn tiép

Ngoai ra, nhém nghién ctu tién hanh kiém
dinh ANOVA cho cdc bién gidn tiép gdm gidi
tinh, d6 tudi, thu nhap, trinh do hoc vin dén su
hai long cua khach hang.

Bang 8. Bang két qud ANOVA téng hop

Eién gian tigp =iz (Test of Sig
Homogeneity | (ANOVA)
of Variances)

Gioi tinh A6 567
B tudd 372 152
Thu nhap 088 333
Trinh d¢ hoc van | 297 656

Véi két qua kiém dinh ANOVA nhan thiy hau
nhu tt ca c4c bién gian tiép déu théa man hé s6
Sig > 0.05 dé€ tién hanh kiém dinh ANOVA. Tuy
nhién khi tién hanh kiém dinh su anh hudng cta
bién gian tiép thi khong c6 bién nao thda man
diéu kién Sig < 0.05. Vay nén, trong tat ca céc
bién gidn tiép trén khong c6 bién nao dugc dua
vao mod hinh nghién ctiu chinh thuc.

Tém lai, qua kiém dinh cac bién gian tiép,
nhan thiy khong c6 su anh hudng tir bat ky bién
gian tiép nao dén mo hinh su hai 1ong. Do vay,
khong c6 su thay ddi tif mo hinh da dugc dé cap
& phan truée d6 (muc 3.4)

4. Két luan

Véi két qua hdi quy cting md hinh nghién ctiu
trén ( hinh 2), nhan thiy su hai 1ong ctia khach
hang d6i v6i san phdm banh keo Hai Ha bi chi
phdi 1an lugt bdi cac yéu td: Gia ca, khuyén mai,
phan phdi, chit lugng, nhan vién va thuong hiéu.
Do d6, nhém tac gia xin dé xuat mot s gidi phap
sau day:

Mot 13, hoan thién hé thdng gia ca canh tranh.
Vi gid c4 12 nhan t6 4nh hudng manh nhit dén
su hai long ctia khach hang d6i véi cong ty. Do
vily can dinh gid sao cho phu hop v6i chat luong
clia san pham, diing dé cho khach hang phan nan
vé san pham khong ngang bang véi gia ca. P6i
v6i khach hang, gid ca cang thip ho lai hai long
cang cao, gia thip ludn ludn 1a diém thu hit d6i
véi khach hang. Tuy nhién, gia thap, nhung chét
luong khong dudc thip, phai diéu chinh cho phu
hop véi cong ty, v6i khach hang. Pay 1a mot van
dé khé ma cong ty can phai cin nhac.

Hai 13, hoan thién hé théng chinh sich
khuyén mai. Qua két qua nghién citu, khach hang
dugc diéu tra quan tdim nhiéu dén cic chuong
trinh, su kién t6 chic cho khach hang, nhiing
chuong trinh tri an, nhiing san phim qua ting
theo kem trong cac chuong trinh. Do vay, cung
v6i quang cdo 1a cac chuong trinh khuyén mai
nhu ting banh mién phi, gidm gid cho mot sb
lugng banh ban ra nhit dinh,td chic tri an... 1a
diéu ma doanh nghiép nén luu tam.

Ba 13, hoan thién hé thong kénh phan phbi.
Ciing tir két qua nghién ciu, dbi véi hé théng
phan phéi 18, khach hang quan tim nhiéu dén
viéc trung bay & cac ctia hang, cling nhu su thuin
tién trong viéc tiép can, tim kiém san phim cla
cong ty. Do vy, cong ty can xdy dung nhiing dai
ly 1& d& phan phdi sin phdm. Ting cudng xay
dung mbi quan hé v6i cac nha phan phdi, dai 1y
— ctia hang, cong ty c6 thé diéu dong nhan vién
gitp cdc dai Iy bay ban san phdm thé nao cho hop
1y, 1am thé nao d€ trung bay mot cach tét nhit,. . .
cdc cong viéc tudng chiing nhu nhé nhit nay, gop
lai, s& tao cho khach hang 4n tuong t6t vé nhan
vién cOng ty.

Bén 13, quan tAm dén chét lugng san phim.
Vé sinh an toan thuc phidm va cac vin dé khac
lién quan dén san phdm nhu han st dung, thanh
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phan, mui vi,... 14 nhiing diéu ma khach hang
quan tam qua két qua khio sit. Cong ty can chu
trong dén nhiing van d& nay nham nang cao chit
lugng sén phadm ctia minh.

Nim 13, nang cao chét lugng ddi ngii nhin
vién. Két qua nghién citu cho thiy, khach hang
dic biét quan tam dén thdi do va kién thic cda
nhan vién. Do vay viéc dao tao nhan vién, bd tro
kién thifc, yéu cau nhan vién phai ludn ludn cip
nhdp nhung thong tin mdi, nhiing chuong trinh
khuyén mii méi d€ thong bao cho khach hang 12
diéu quan trong ma cdng ty cin quan tim.

Séu 13, ddy manh cdng tic xdy dung thuong
hiéu. Vi thuong hiéu dbi véi doanh nghiép 12 mot
tai san 16n, vi thé can c6 bo phan quan 1y no.
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Tom tat

Muc dich cia nghién citu nay nhiam danh gia su anh hudng ciia dung moi dén hinh théi bé mét ciia 16p phii copolymer
poly(dimethylsiloxane)-b-poly(acrylic acid) (PDMS-b-PAA). Ba dung mé6i gom THF, MeOH va hon hgp THF/MeOH
(1:1) dudc st dung d€ hoa tan copolymer. Lép phii dugc chuin bi biang phucng phiap d6 khudn va bé mit clia né dudc
khao sit bang phuong phap kinh hién vi luc nguyén tir. K&t qua cho thiy hinh thai b& mit ctia 16p phii phu thude vao
dung méi. Mixen hinh cau thu dugc trong dung moi MeOH va hén hgp THF/MeOH nhd vao su tu sap xép clia cac chudi
polymer, trong khi dé mixen hinh try dudc tim thay trén b& mat khi copolymer dudc hoa tan trong dung méi THF.

Tir khéa: PDMS-b-PAA, kinh hién vi luc nguyén ti, mixen hinh cAu, mixen hinh tru

Abstract

The aim of this study is to investigate the effect of solvent on the morphology of poly(dimethylsiloxane)-b-poly(acrylic
acid) (PDMS-b-PAA) copolymer coatings. Three different solvents (THF, MeOH and THF/MeOH (1:1) mixure) were
used to dissolve the copolymer. The coatings were prepared by drop-casting method and then its surface was measured
by atomic force microscopy (AFM). The results show that the surface morphology depends on the solvent. The spherical
micellar morphology is obtained in MeOH and THF/MeOH mixture through the self-assembly of polymer chains, while
cylinders are found on the surface when the copolymer is dissolved in THF.

Keywords: PDMS-b-PAA, AFM, spherical micelles, cylindrical micelles

© 2017 Ban quyén thuoc Pai hoc Duy Tan

1. Introduction ing, chemical or mechanical resistance. For ex-
ample, they are used as protective coatings for
metal surfaces having excellent mechanical or
anti-corrosion properties.(1)

Polymer coatings are of particular interest
in industry as well as in our daily life. They
are found in various applications such as adhe-
sives, protective coatings adaptable to weather- The study and improvement of polymer-
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coating properties are of permanent interest. The
understanding of the nanostructure of coating
surface is therefore critically important. Among
various techniques used to visualize the surface
nanostructure, atomic force microscopy (AFM)
is an appropriate one. For instance, tapping mode
AFM (TM-AFM) were applied for investigat-
ing the topography and phase-separation of spin-
coated polystyrene-b-polybutadiene copolymer
(PS-b-PB) films in the work of Busch and co-
workers. (2) For this sample, a lamellar morphol-
ogy was observed and the phase contrast was
used to determine the different hardness between
PS and PB blocks.

The copolymer films for the AFM mea-
surements are usually prepared by slow drop-
casting or spin-coating from dilute copoly-
mer solutions. Such studies have been per-
formed on polystyrene-b-polybutadiene (PS-b-
PB), polystyrene-b-polyisoprene (PS-b-PI) and
polystyrene-b-polymethylmethacrylate ~ (PS-b-
PMMA) block copolymers. In those works, the
authors investigated the effect of the molecu-
lar weight, the preparation methods, the solvent
evaporation time and the film thickness on the
morphology of copolymer film surfaces.(2-5)
Other studies reported the control of morphol-
ogy and nanostructure of block copolymer thin
films by annealing (thermal annealing, solvent
vapor annealing).(6-8)

In this study, one focus on the effect of
solvent on the morphology of PDMS-b-PAA
(Mn"PMS = 10 000, MP44 = 16 800) coating
surface. The copolymer was dissolved in three
different solvents (THF, MeOH and THF/MeOH
(1:1) mixture). The coatings were then prepared
by slow drop-casting method. Finally, AFM was
used to measure the surface properties of these
coatings.

2. Experimental part

PDMS-b-PAA copolymer (M_{n}*"{PDMS}
= 10 000, M4 = 16 800) was dissolved in dif-
ferent solvents (THF, MeOH, THE/MeOH (1:1)
mixture) at concentration of 0.1g/mL. These so-
lutions were sonicated for 20 min and then left

to rest for 1 day before deposition. The glass
substrates (1x1 c¢cm2) which were used to de-
posit the coatings were washed with acetone in
an ultra-sonic bath for 15 min and dried in air.
20 uL solutions were directly deposited by drop-
casting on the cleaned glass substrates, and then
kept in a solvent-saturated atmosphere to favor
a slow evaporation process. The desired films
are formed after the evaporation of solvent. Their
surface morphologies were finally visualized by
peak force tapping (PFT-AFM) measurements.

3. Results and discussion

The solvent has a strong influence on micel-
lar morphologies. Depending on the nature of
solvent, the self-assembly of block copolymers
leads to form various micellar morphologies. In
this study, the influence of different solvents on
surface morphologies, THF (selective solvent for
PDMS),(9) MeOH (selective solvent for PAA)
(9) and also an equal mixture of both of them,
was investigated.

a- Pure THF

Figure 1a shows the typical results obtained
for deposits generated from solutions of com-
pound MFPM5 =10 000, MPA4 = 16 800 in pure
THF.

Figure 1. PFT-AFM images of PDMS-b-PAA copolymer
(a) in pure THF and (b) in THF/MeOH (1:1) mixture.

The topography image presents cylindrical
objects (rodlike micelles) and branched cylindrical
micelles that consist of the insoluble PAA
cores and the soluble PDMS corona due to
the presence of selective solvent for the PDMS
blocks. The cylinders have an apparently uniform
width of 57 + 7 nm. Most of the micelles appear
to be bent rather than straight cylinders.
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b- THF/MeOH mixtures

We then investigated the effect of the ad-
dition of MeOH, selective solvent of the PAA
blocks, on the surface morphology by dissolving
the PDMS-b-PAA block copolymer in a solvent
mixture containing 50% MeOH and 50% THF.
It is observed that the presence of MeOH which
can swell the PAA chains and increases its mo-
bility, results in a reorganization of the system
towards spherical micelles (as seen in Fig. 1b).
These micelles are relatively homogenous with
the average size of 53 + 2 nm. This observation
leads to conclude that the presence of both sol-
vents has a significant effect on the equilibrium
state in solution and the formation of micelles.

c- Pure MeOH

It is interesting to notice that the spherical
micelle morphology is also obtained when the
same copolymer is dissolved in pure MeOH, a
selective solvent for the PAA blocks (as shown
in Fig. 2a). The average of micelle size is 58 + 6
nm. In this case, the PAA segments are swollen
by the solvent, while the insoluble PDMS chains
assemble together into micellar core to minimize
contact with the solvent.

In addition, the copolymer solutions in pure
MeOH (left flask, Fig. 2b) are visibly turbid
compared to those in the THF/MeOH mixture
(right flask, Fig. 2b) due to the poor solubility of
the copolymer in pure MeOH; whereas the pres-
ence of both solvents would favor the solubility
of copolymer.

Figure 2. (a) PFT-AFM images of PDMS-b-PAA copolymer
in pure MeOH and (b) different copolymer solutions in
MeOH (left flask) and in THF/MeOH mixture (1:1) (right
flask).

The various morphologies are the conse-
quence of polymer-solvent interactions which are

related to the difference between the solubil-
ity parameter of the polymer and the solvent.
The cylindrical micelles (in the case of pure
THF) consist of PAA cores and PDMS coro-
nae. In contrast, the spherical micelles (in the
case of the THF/MeOH mixture (1:1) and pure
MeOH) are made of PDMS cores and PAA coro-
nae. The formation of cylindrical micelles may
be caused by the particular orientation of the
PAA cores in THF as its solubility parameter
(OPAA = 24.6 MPa'?) is relatively close with
the value of THF (STHF = 18.5 MPa'/?) com-
pared to the solubility parameter between PDMS
(6PDMS = 14.6 MPa'/?) and MeOH (6MeOH =
29.7 MPa'’?).(9)

In addition, the average size of micelles
formed in THF/MeOH mixture of 53 + 2 nm
is smaller and more homogenous than the one
obtained from pure THF (57 £ 7 nm) and pure
MeOH (58 + 6 nm ), considering the errors bars.
This is believed to be due to the quality of solva-
tion of the PAA chains by the solvent. The sol-
ubility parameter of PAA (6PAA=24.6 M Pa'/?)
is indeed very similar to that of the THF/MeOH
mixture (dmixture = 24.9 MPa'/?). (9) It means
that these micelles have considerable stability in
the THF/MeOH mixture.

4. Conclusions

The effect of solvent on the morphology
of poly(dimethylsiloxane)-b-poly(acrylic acid)
(PDMS-b-PAA) copolymer coatings were stud-
ied in details. The results showed that spher-
ical micelles were obtained in MeOH and
THF/MeOH (1:1) mixture, whereas cylindrical
micelles were formed in THF. The formation of
cylindrical micelles is explained by the particu-
lar orientation of the PAA chains. The average of
micelle sizes was also determined. The micelles
resulted in THF/MeOH mixture were the most
homogenous with the average size of 53 + 2 nm.
The results allow understanding the interaction
of polymer chains with solvent molecules and/or
chains of another polymer in the self-assembly
process.
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Tém tit

Chuing t0i trinh bay cdc khai niém va cac két qué co ban gidi quyét mot s6 vin dé mé vé qua trinh ngiu nhién va o-trudng.
Chung lam cd s dé nghién ctiu chuyén dong Brown va céc ting dung vao nhiéu linh vuc ctia khoa hoc, kinh té va ki thuit,
nhu vt 1i, h6éa hoc dac biét 1a trong linh vyc toan tai chinh, toan kinh té va cdc mo hinh toan hoc cho ngan hang.

Tir khéa: Qud trinh ngiu nhién, o-trudng, chuyén dong Brown.

Abstract

We present some basic notions and results on stochastic process and o-field. These are basic knowledge to study Brownian
motion and its applications to many fields of sciences, economics and technologies, such as, physics, chemistry, especially
mathematical finance, mathematical economics and mathematical models in banking.

Keywords: Stochastic process, o-field, Brownian motion.

© 2014 Ban quyén thuoc Dai hoc Duy Tan

1. Mé dau

Trong bai bao nay, chung t6i nghién ctiu cac
vén dé co ban lién quan dén qu4 trinh ngu nhién
(xem [2]). Qua trinh ngAu nhién xuét hién trong
nhiéu van dé cuia khoa hoc ki thuit nhu vit Ii,
héa hoc, sinh hoc, né lién quan dén chuyén dong
ctia cdc hat, su bién d6i mot cach ngiu nhién cla
cac dbi tuong vat li, héa sinh hoc. Qud trinh ngiu
nhién ciing c6 nhiéu ng dung to 16n trong viéc
md hinh hoa trong linh vyc toan tai chinh kinh
té nhu cac mo hinh quan tri rii ro, md hinh dinh
gia...

Qua trinh ngiu nhién 12 mot mo hinh toan
hoc vé su xdy ra, & mdi thdi di€ém sau thdi diém
ban dau, ciia mot su kién ngiu nhién. Trong
todn hoc, tinh ngiu nhién dugc dam bao bdi su
gidi thi€éu cua mot khong gian do duge (Q,F),
dudc goi 1a khong gian mau, trén d6é nhiing do
do xdc suit sé dugc trang bi. BSi vy mot qua
trinh ngiu nhién 12 mot ho céc bién ngiu nhién
X ={Xy0 <t <oo} trén (Q, %), nhan cac gia
tri trong mot khong gian do dugc thd hai (S,.%#),
dudc goi la khong gian trang thai. Thong thudng
khong gian trang thai (S,.#) s€ la khong gian Eu-

Email: congdan.pham@gmail.com (Pham Cong Dan)



68 Pham Céng Ddn va céng su / Tap chi Khoa hoc va Céng nghé - Dai hoc Duy Tdn 2(21) (2017) 67-69

clide d chiéu dudc trang bi mot o-dai sd cac tap
Borel, nghia 13, S = R4, = B(RY), & diy B(U)
dugc dung dé€ ki hiéu o-trudng nhd nhét chia tat
ca cac tap md ciia mot khong gian t6 p6 U. Chi
s6 t € [0,00) clia cac bién ngiu nhién X, biéu thi
thoi gian.

Cho mdt diém miu cb dinh w € Q, ham
t — X;(w);t =012 16i mau (hién thuc héa, quy
dao) (sample path (realization, trajectory)) cua
qua trinh ngiu nhién X gan véi w. N6 cung cap
md hinh toan hoc cho mdt thi nghiém ngiu nhién
ma két qua clia né dudc quan sat lién tuc theo
thdi gian (vi du nhu s6 khach hang xép hang dugc
quan sat va ghi lai sau mot khoang thoi gian, quy
dao clia mot phan tif chiu nhiing tuong tic ngiu
nhién ctia cac hat 1an cin, dau ra ctia mot kénh
truyén thong hoat dong trong tiéng 6n).

Trong phan tiép theo ctia bai bdo chiing toi
sé trinh bay mot s6 khai niém va mot sd két qua
lién quan. Mot sb kién thic co s dugc tham khio
trong [1].

2. Mot so khai niém va van de can giai quyet

Ching ta xét hai qud trinh ngiu nhién X va
Y dudgc dinh nghia trén ciing khong gian x4c suit
(Q, %, P). Khi chung dugc xem nhu 1a ham cta
t va w, ching ta s€ n6i X va Y la trung nhau
néu va chi néu X;(w) = Y;(w) cho moi ¢ =0 va
moi w € Q. Tuy nhién véi sy hién dién cia do do
x4c suit P, ching ta c6 thé 1am yéu yéu cau nay
it nhat theo ba cach khac nhau dé thu dudc ba
nodi dung lién quan cua sy trung nhau cta hai qua
trinh ngau nhién. Chiing t6i liét ké ba cach nay
nhu sau.
2.1 Pinh nghia. Y 12 mot phién bdn cla X néu
chotuyy t=0,taco P[X;=Y;]=1.
2.2 Dinh nghia. X va Y ¢6 cung phdn phéi hitu
han chiéu (tham khao [3]) néu, cho bat ki s6
nguyén n=1,cicsdthic0< 1 <t <..<t, <
00, Vi A€ B(RY), ta cé:

PI(X4,.n X)) € Al = P[(Yy,, ..., Y7,) € Al
2.3 Dinh nghia. X va Y dudc goi la khong thé’

phdn biét néu hau hét tit ca cac 16i miu cia
chung la trung nhau: P[X; = Y; VO <t <oo] = 1.

Tinh chét thif ba 1a manh nhét; né suy ra mot
cach tam thudng tinh chat mot, cdi ma luan phién
suy ra tinh chit hai. Mt khdc, hai qua trinh ngiu
nhién c¢6 thé€ 1a phién ban cta nhau nhung lai ¢
16i miu hoan toan khic nhau. Sau dy 1a mot vi
du chuén:

2.4 Vi du. Xét mot bién ngiu nhién duong T véi
mot phan phdi lién tuc, cho X; =0, va cho Y; =
0; t#T
{1; t=T
chomoi t=0taco P[Y;=X;]=P[T#1t] =1,
nhung madt khac: P[Y; = X;; Vi=0] =0.
2.5 Van dé. Cho Y 1a mot phién ban ctua X, va gia
st rang ca hai qua trinh c¢6 16i mau lién tuc phai
hau chic chin (h.c.c). Thé thi X va Y 1a khong
thé phan biét dudc.

} . Y 1a mot phién ban ctia X, vi rang

Chiing minh. Vi Y la mot phién ban ctia X cho
nén P[Y; = X;] =1 v6i moi t € [0,00). Ki hiéu Q
12 tap hop s6 hitu ti va Q, 1a tap hop s hitu i
khong 4m. Bdi vi Q dém dudc, dang thic & trén
suy rarang P[Y; = X;,Vte€ Q,] =1. Bdivica X
va Y ¢6 16i mau lién tuc phai hau khap noi nén
ton tai tap con Q° ¢ Q c6 xdc suit 1, thda min
X¢(w), Ye(w) lién tuc phai theo ¢ véi moi w € Q.
Tir day suy ra [Y; = X;,Vt € Q,]NQ° = [V; =
X, Vt€[0,00)]NQ° va tip giao nay ciing c6 xdc
suat 1. biéu nay suy ra P[Y; = X;,Vt € [0,00)] =
1 nghia l1a X va Y 1a khong thé phan biét. O

Sé 1a khong c6 nghia d€ hoi ¢6 hay khong Y

la mot phién ban cua X, hodc c6 hay khong Y va
X 1a khong thé phan biét, trir khi X va Y dudgc
dinh nghia trén ciing mot khong gian xc suit va
co cung mot khong gian trang thai. Tuy nhién,
néu X va Y c6 ciing khong gian trang thai nhung
dugc dinh nghia trén nhitng khong gian x4c suét
khac nhau, ching ta c6 thé héi liéu ching c6 ciing
phan phéi hitu han chiéu.
2.2’ Pinh nghia. Cho X va Y la hai qua trinh
ngau nhién dudc dinh nghia trén hai khong gian
X4c sudt tuong ung (Q,%,P) va Q,F,P), ¢
cung khong gian trang thai (RY, B(R). X va Y
c6 cung phdn phéi hitu han chiéu néu, cho sb
nguyéntly y n=>1,cacsbthic0<s 1 < <...<
tp <00, va A€ B(R™), ching ta c6:

P(Xy,,..., X1,) € Al = P[(Yy, ..., Y;,) € Al
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R4t nhiéu qué trinh ngiu nhién, bao gém
chuyén dong Brown d—chiéu, dudgc dinh nghia
theo phan phdi x4c suét hitu han chiéu cta ching
bat luan khong gian xdc suit clia chiing nhu thé
nao.

Vi nhiing 1i do mang tinh ki thudt trong i

thuyét tich phan Lebesgue, ciac do do xdc suit
dugc dinh nghia trén nhiing o—trudng va cac
bién ngiu nhién dudc gia st do dugc theo nhiing
o—trudng nay. Béi vy 4n trong phat biéu ring
mot qud trinh ngiu nhién X = {X;;0 < t < oo} 1a
mot ho cic bién ngiu nhién nhan gid tri trong
BRY) trén (Q,F), 1a gia dinh ring mdi X; la
B(R)-do dudc. Tuy nhién, X thuc sy 1a mot ham
ctia cip bién (¢,w), va bdi viy, vi Ii do ki thuét,
né thudng thuin tién d& c6 mot sé tinh chit do
dugc dong thoi.
2.6 Pinh nghia. Qu4 trinh ngiu nhién X dugc
goi 1a do duoc néu, véi moi A € BRY),
tap hop {(t,w); X;(w) € A} thudc o-trudng tich
A(10,00)) ® F; néi cach khac, néu anh xa

(0,00) ® Q, B([0,00)) ® F) — (RY, B[RY))
(t; (U) — Xt((,l))

la do dudc.

Mot hé qua truc tiép ctia dinh 1i Fubini rang
nhiing quy dao cia mot qud trinh nhu thé 1a
nhiing ham do dugc Borel cua ¢ € [0,00), va véi
gia thiét ring cac thanh phan ctia X c6 ki vong
xéc dinh thé thi diéu tuong tu ciing diing cho ham
s6 m(t) = EX;; & day, E 1a ki hiéu ki vong ting
v6i do do x4c suat P trén (Q,%). Hon nita, néu X
nhan gia tri trong R va I 1la mdt khoang con cua
[0,00) théa mén [, E|X;|dt < oo, thé thi

[;1X¢ldt < oo hcc P, va [;EX;dt =
E [, Xdt.

C6 mot 1i do khong ki thuat vo cung quan
trong lién quan tdi o-truong trong viéc nghién
cu qud trinh ngiu nhién, d6 1a luu trit dau vét
thong tin. Pac tinh thoi gian cia mot qua trinh
ngau nhién goi y mot ludng thdi gian, trong do,
tai mdi thdi diém ¢ = 0, ching ta c6 thé néi vé
qua kht, hién tai va tuong lai va c6 thé héi mot
ngudi quan sit qua trinh ngiu nhién biét bao
nhiéu vé né & thdi diém hién tai, khi dudc so

sanh v6i ngudi Ay biét bao nhiéu & mot thdi diém
nao dé trong qua khi hoidc sé biét bao nhiéu &
mot thoi diém nao d6 trong tuong lai. Chiing ta
trang bi cho khong gian mau mot loc, nghia 13,
mdt ho khong giam {F; t = 0} cac o-trudng con
claF:. F;cF, <% cho0<s<t<oo. Tadat
Foo = O-(Utzogt)-

Cho mot qud trinh ngu nhién, su lua chon
don gian nhit ciia mot loc 1a loc dudc sinh bdi
chinh qua trinh do, nghia la

FXi=0X;0<s<1),

la trudng nhd nhét thda man X, 1a do dugc cho
moi s € [0,¢]. Chung ta giai thich y nghia cua
A€ FX c6 nghia 1a tai thoi diém 7, mot ngudi
quan sat ctia X biét dudc c6 hay khong A da xay
ra. Tiép theo, hai van dé sau day sé minh hoa cho
quan diém nay.

2.7. Van dé. Cho X 12 mot qu4 trinh, mi 16i mu
ctiand 1a RCLL (nghia Ia lién tuc phai trén [0, 00)
v6i gidi han trdi trén (0,00)). Cho A la mdt su
kién rﬁng X la lién tuc trén [0, p). Ching minh
ring A€ F l%( .

Chitng minh. Cho ¢ 1a mot s6 thuc duong. Xét
bién cb A, := {w € Q: X;(w) lién tuc trén [0, c]}.
Cho {c,} 12 mot ddy sd thuc duong ting ngit dén
to, 10 rang ring A = Nz Ac,. Do d6 dé chiing
minh A € gt)o( ta chi can ching minh A, € 9%
v6i moi 0 < ¢ < £;. Vi mot ham sb lién tuc trén
tap compact [0, c] 1a lién tuc déu nén A, c6 thé
biéu dién dudi dang:

Ny U N

1
(|Xt_Xs| < _)
nzl | mz1 | |—s|<-L t,5eQn[0,c] n
BGi vi bién ¢b (IX; - X5l < 1) € FX suyra Ac €
FXcF). O
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Tém tit

Trong bai bdo nay, mé hinh Debye tuong quan phi diéu hoa dugc phét trién d€ nghién ciu anh hudng ctia 4p suit dén hé
s6 Debye-Waller ctia cdc kim loai dong. Dua trén biéu thiic phu thudc thé tich ctia hé sb Griineisen va dinh nghia ctia hé
s6 Griineisen trong md hinh Debye, chiing t6i xdy dung dudc biéu thic ctia hiang sb luc hiéu dung va hé s6 Debye-Waller
phu thudc thé tich. Két hop véi phuong trinh trang thai Vinet, cac biéu thic ly thuyét dugc chiing toi tinh toan s6 cho kim
loai dong dén 4p suit 10 GPa. Két qua nghién ctiu ctia chiing toi dudc so sanh véi cac gia tri ly thuyét thu thap dudc cho
thay su phit hop tét. Nghién cu nay dua ra mot phuong phap tiép cin don gian bai toan nghién ctiu hé sé Debye-Waller
cAu tric tinh t& phd hip thu tia X md rong (EXAFS) va cac cumulant phd EXAFS & ap sut cao.

Tir khéa: Hé s6 Debye-Waller, Hé s Griineisen, Ap suét cao, M hinh Einstein, Phuong trinh trang thai Vinet

Abstract

In this work, the anharmonic correlated Debye model has been developed to investigate the pressure effects on Debye-
Waller factor of copper metal. On the basis of the volume-dependent Griineisen parameter and the definition of Griineisen
in Debye model, we derive the analytical expressions of the volume-dependent effective force constant and Debye-Waller
factor. In combination with the Vinet equation-of-state, numerical calculations have been performed for copper up to 10
GPa. Our calculations have been compared to previous theoretical data and showing the good agreement. This research
proposes a simple method on studying the Extended X-ray Absorption Fine Structure (EXAFS) Debye-Waller factor and
EXAFS cumulants at high pressure.

Keywords: Debye-Waller factor, Griineisen parameter, High pressure, Einstein model, Vinet equation of state

© 2017 Ban quyén thudc Dai hoc Duy Tan

1. Gigi thiéu EXAFS) la mot phuong phap htiu hiéu trong xac
dinh cAu tric va cdc tinh chit nhiét dong ctia vat

CéAu trdc tinh té phd hip thu tia X md rong " . o R T :
liéu [1]. Phdo EXAFS la két qua cua sy giao thoa

(Extended X-ray Absorption Fine Structure —
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gilta song quang dién ti phat xa bdi nguyén tu
hap thu va séng quang dién tif tdn xa bdi céc
nguyén ti 1an can. Phan tich phd EXAFS cho
chiing ta cic thong tin vé cAu tric dia phuong
(khoang céach 1an can giifa cac nguyén ti, sb
nguyén ti trong cic 16p), do dich chuyén trung
binh binh phuong ctia nguyén ti, hé s gin nd
nhiét [2], nhiét d0 néng chay [3].,... Khi nhiét do

R

F(k .
v (k) = —k( 2)e‘2R/ AW 1y {e““’” exp

trong do, k and A tuong ting 12 sd séng va
quang duong tu do trung binh ctia quang dién tu
phat xa; F(k) la bién do tan xa, ¢ (k) 1a do dich
pha, va o™ (n = 1,2,3,...) 1a cdc cumulant phd
EXAFS. O diy, cumulant bic mdt m ta sy gian
nd mang, cumulant bic hai 12 do dich chuyén
trung binh binh phuong, cumulant bac ba chi su
bat d6i xing cta phan bd [2]. Tt phuong trinh
(1) ching ta nhan thiy, cdc cumulant bac chin 1a
nhiing tham sb 4nh hudng dén bién do va cic cu-
mulant bac 1é 13 nhiing tham s6 anh hudng dén
su dich pha ctia phd EXAFS.

Vi cdc cumulant phd EXAFS dugc dinh
nghia dya trén mémen do doi clia cac nguyén
ti nén ching khong nhitng phu thudc vao nhiét
d6 ma con rat nhay véi dnh hudng cia dp suit.
Cho dén nay, bai toan nghién citu 4nh hudng cla
4p suit dén cac cumulant phé EXAFS da buéc
dau dugc nghién ctiu thuc nghiém [8] va ly thuyét
[9, 10]. Céc cong trinh 1y thuyét nay chi yéu dudc
céc tac gia phat trién dua trén mo hinh Einstein
tuong quan phi diéu hoa [11].

Trong bai bao nay, chung t6i xay dung mot
cach thic tiép cin mdi bai toan hé sb Debye-
Waller & 4p suit cao dua trén mo hinh Debye
tuong quan phi diéu hoa [12]. Két qua tinh todn

Verr (X) = V(x) + Z Z 1% (%me

i=12 j#i

ting, cac phonon tuong tac véi nhau dan dén hiéu
ting phi diéu hoa 1am 4nh hudng dén phd EXAFS
thu nhan dudc [4, 5]. D€ danh gi4 anh hudng cla
hiéu ting phi diéu hoa 1én su thay ddi ctia phd EX-
AFS, ngudi ta dé xuét phép gan ding khai trién
cac cumulant [6, 7]. Theo d6 phuong trinh dao
dong ctia phd EXAFS y(k) dugc cho béi

2ikR + Z —(2:?’1 0'(”)]}, (1)

s6 sé dudc ching toi thuc hién cho kim loai dong
(Cu) dén 4p suat 10 GPa. Ly thuyét ciia chiing toi
sé dugc ki€ém nghiém thong qua viéc so sdnh véi
gia tri tinh toan cua Freund va cac cong su [8].

2. Phuong phap nghién ciu

2.1. M6 hinh Debye tuong quan phi diéu hoa

Cho dén nay, c6 nhiéu mo hinh va phuong
phdp da dudc dé xuit dé danh gid 4nh hudng phi
diéu hoa 1én hé s6 Debye-Waller phd EXAFS, vi
du nhu, md hinh Einstein tuong quan phi diéu
hoa [11], phuong phap thong k& momen [13],...
Dua trén m6 hinh Debye, Hung va ciac cOng su
da phat trién thanh cong mo hinh Debye tuong
quan phi diéu hoa (Anharmonic correlated De-
bye model - ACDM) va dp dung dé nghién ciu
su phu thudc nhiét do ctia cac cumulant phd EX-
AFS, bao gdm ca hé s6 Debye-Waller ctia kim
loai dong [12]. ACDM dua trén biic tranh dao
dong dia phuong v6i dong gép tuong quan cua
cac nguyén ti 1an can. M6 hinh nay ké dén tuong
tac gitta nguyén ti hip thu va nguyén td tan xa
v6i cac nguyén ti 1an cén trong mot chum nhod
cic nguyén tif va dudc dic trung bdi thé tuong
tac hiéu dung phi diéu hoa c6 dang

1
j) =~ Ekoeffxz + k()3)€3 + k04x4 + ... )
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trong do R jla vector don vi; V (x) 1a thé don cap
gitta nguyén t hap thu va nguyén ti tdn xa, thanh
phan tdng thit hai dic trung cho déng gbp clia cac
nguyén tif 1an cin clia cac nguyén ti hip thu va
tan xa; ko.ss 12 hé s& dan hoi hiéu dung; kos, kos
12 c4c hé s6 phi diéu hoa, M; 1a khéi luong cia
nguyén i thit i va u = 252 1a khoi lugng rit
gon.

Trong mo hinh nay, hé sb Debye-Waller hay
cumulant bac hai phd EXAFS c6 dang

ha /ﬂ/a 1+Z()
o2 = wiq)—29L4 3
2k Jo Y @PT=Z @ O

trong d6 h 1a hiang s6 Planck thu gon, g 1a s
séng phonon, a 13 hang s6 mang, M 13 khéi lugng
nguyén ti, ko.;; 12 hing sb Iyc hiéu dung va
Z (q) = exp (Bhw (q)) v6i w(q) la tan s6 dao dong
ctia phonon va c6 dang

[ Koe
w(g) =2 (;\/Alff ‘sin(%) , lg < g . 4)

Tan s6 Debye wqp va nhiét d6 Debye 6p 1a
céac dai luong nhiét dong dic trung cua tinh thé
dudc dua ra trong md hinh Debye. Theo m6 hinh
nay, tan s6 dao dong clia phonon dudc gia thiét
bién thién tr 0 dén tan s6 dao dong cuc dai wyqy.
Tan s6 Debye wqp chinh Ia tan sé dao dong 1y
thuyét cuc dai trong md hinh Debye. Nhiét do
Debye 6y 1a gid tri nhiét do tuong ting vdi tan
s6 Debye 6op = h/kgwop (kg 12 hf?lng sO Boltz-
mann). Trong m6 hinh ACDM, tan s6 Debye va
nhiét do Debye & dp suat P = 0 tuong tng 1a [12]

wop = 21’k()eff/M ) 90D = 2h/kB \'kOeff/M’

(&)

2.2. M6 hinh Debye tuong quan phi diéu hoa ¢
dp sudt P

Trong cong trinh [14], dua trén dinh nghia
ctia hé sb Griineisen trong md hinh Debye va biéu
thiic phu thudc vao thé tich yg = 1/3 + yn'/? +
Yan? (¥1,¥2, q¢ = const, g > 112 cdc tham s phu
thudc vao loai vat liéu nghién ciu, n = V/ V| v6i
Vo va V tuong tng 1a thé tich tinh thé & dp suit
P = 0vaP # 0) [15], ching t6i da xay dung
dudc céc biéu thic ctia tan sd va nhiét do Debye
nhu ham cda thé tich duéi dang

Op (17) = Bopn™ '/ [wl -n'7) + %(1 - n%] ,
(6)

wp () = wepny [sml -7'?) + %(1 - n%] ,

(7
Tir phuong trinh (2) ching t6i thu dugc biéu
thiic phu thudc hé s6 nén n duéi dang

Mw?
kepr = 7] =

M, _ 173, , Y2 q ?

=7 @l 3yl =07+ (1 1)),
q

3

Bing céach thay biéu thic cia hiang sb luc
hiéu dung k.;; & trén vao bi€u thic (3) (thay
cho ko.sy), ching ta 6 thé xdc dinh duge sy phu
thuoc thé tich ctia hé sé6 Debye-Waller ctia vat
liéu. PE mo ta duge anh hudng cla 4p suit hé
s6 Debye-Waller, ching ta can biét méi lién hé
P — V giita 4p suét va thé tich hay phuong trinh
trang thai cia vét liéu. Trong bai bao nay, ching
toi st dung phuong trinh trang thai Vinet c6 dang
sau [16, 17]

P = 3Ky 3 [1 - 771/3] exp{% (Ky—1) % [1 — 171/3]}, )]
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Bang 1. Gi4 tri tn s6 Debye wqp va nhiét dd Debye 6p ctia kim loai dong & ap suét P = 0.

Két qllé k()eff (N/m) wop (X1013 HZ) op (K)
Ly thuyét 3.4928 4.6088 352.14
Thuc nghiém [19] - 4.4957 343.5

6 day K, va K tuong tng 12 modun khoi dang
nhiét vd dao ham bac nhét theo 4p suét cla
modun khoi dang nhiét cia vat liéu.

3. Két qua va thao luan

Trong phan nay, tif két qua gidi tich thu dugc
& phan 2, chiing tdi sé thuc hién tinh todn s va
thdo luan hé s6 Debye-Waller phd EXAFS cho
kim loai dong (Cu). D€ x4c dinh tan sb va nhiét
do Debye & ap sudt P = 0, ching toi gia thiét
tuong tac gitta cdc nguyén ti c6 th€ dugc mod
t4 bdi thé cip Morse [18]. Thuc hién khai trién
thé Morse theo ham ctia d6 doi x = r — ry dén
bac 4 va thay vao biéu thic thé tuong tic hiéu
dung phi diéu hoa (1), ching t6i thu dugc biéu

D& x4c dinh hé s6 Debye-Waller ctia kim loai
Cu & 4p sut cao, chiing toi sit dung gid tri modun
khéi dang nhiét K, = 133.41 GPa va dao ham
bac nhét theo ap sult K; = 5.37 trong cong trinh
[20]; cdc tham sb 7y, ¥», g dudc xdc dinh thong
qua viéc 1am khép biéu thiic hé s6 Griineisen véi
s6 liéu thuc nghiém [21]. D6 thi lam khép hé sb
Griineisen véi sb lidu thuc nghiém [21] cta kim
loai Cu dudc chiing t6i bi€u dién trén hinh 1. Gia
tri 1am khép cua 7y, y,, g dudc rut ra tuong ung
lay, = -2.6667,y, =4.1935 vag = 1.1941.

thic cua h?mg s6 luc hiéu dung cho tinh thé lap
phuong tadm dién (Face-centered cubic - FCC) la
koerr = SDa* (D va a 1a cac tham s thé Morse).
Do dé, tan s6 wop va nhiét do Debye 6yp & 4p
sudt P = 0 c¢6 dang wop = 2+/5Da?/M, 6yp =
2h/kg+/5Da?/M. Thay gia tri cac cic tham sd
thé Morse D = 0.3429 eV, a = 1.3588 A~ [18]
cua kim loai déng vao bi€u thic, ching t6i thu
dudc gia tri tin sd va nhiét do Debye & 4p suat
P = 0. Két qua tinh toan Iy thuyét va gia tri thuc
nghiém [19] clia tan sd Debye wgp va nhiét do
Debye 6yp dudc ching tdi dua ra trong bang 1.
C6 thé thay, tinh todn ly thuyét cho két qua kha
phul hop v6i thuc nghiém, sai khic gitta hai két
qua vao khoang 2.5%.

2.05

19f

® Thuwc nghiém
Pwong lam khép |

1.85F

0.95 0.96 0.97 0.98 0.99 1
n=VN0

Hinh 1. Db thi lam khép hé s Griineisen véi sb liéu thuc
nghiém [21] cta kim loai Cu.

Trén hinh 2 ching t6i biéu dién dudng cong
phu thudc dp suét ctia hé sé6 Debye-Waller clia
cac kim loai Cu dén 4p suit 10 GPa. Ching toi
nhan thdy, trong khoang 4p suit nghién ctu, gid
tri hé s6 Debye-Waller gidm nhanh khi 4p suit
ting. PO dbc clia dudng cong cumulant bac 2 &
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ap suit ban du c6 gid tri —2.24 x 10+ A/GPa.
4p suat P = 0, gia tri hé s6 Debye-Waller ctia Cu
la7.8x 10 3AZ, tuy nhién, & ap suat 10 GPa gia
tri ctia 0% Itic nay 1a 6.25x 1073 A.Piéu nay la do,
khi 4p suét ting, dao dong ctia nguyén tii bi han
ché nén do dich chuyén trung binh binh phuong
clia nguyén ti (tic 12 hé s Debye-Waller) ciing
bi giam. Hé s6 Debye-Waller (ttic cumulant béac
2 pho EXAFS) gidam lam cho bién do dao dong
cta pho EXAFS ciing sé bi gidm theo.

P (GPa)

Hinh 2. D4 thi phu thudc 4p suit P ctia hé sb Debye-Waller
cta kim loai Cu.

Do sb liéu thuc nghiém ciia hé s6 Debye-
Waller & 4p suit cao trong cong trinh [8] kha
nhiéu, d€ kiém nghiém ly thuyét thu dugc, trén
hinh 3, chiing t6i biéu dién su phu thudc ap suat
cia Aoz, = o2 (P) — 0%, (0) va két qua Iy thuyét
ctia nhém Freund [8]. C6 thé thiy, gid tri tinh
to4n cda ching toi phu hop t6t véi két qua cla
nhém Freund dén ap suat khoang 7 GPa. Khi 4p
sut P > 7 GPa, ly thuyét ctia ching tdi tién doan
cumulant bac 2 giam cham hon so véi tinh toan
ctia nhém Freund. Nhitng két qua ndy c6 y nghia
cung cap dit liéu cho cic thi nghiém ciing nhu ly
thuyét vé phd EXAFS 4p suét cao trong tuong lai.
Dong thdi, chiing tdi ciing hi vong c6 thé 4p dung
ly thuyét nay trong nghién ctiu cac tinh chit nhiét
dong trong ly thuyét EXAFS (tan s6 Debye, nhiét
do Debye, hé s Debye-Waller, ciac cumulant,...)
cho céc vt liéu khdc & 4p suat P # 0.

o*(P)-c*(0) (x107%) (A%
I I
P 5o
a
»

|

Ly

o
T
m}

|
=
©

6
P (GPa)

Hinh 3. D) thi phu thudc dp suit Ac? = o%(P) — 0*(0) clia
kim loai Cu. Ching t6i ciing bi€u dién két qua nghién ctiu
ctia Freund va cong su [8] d€ so sanh.

4. Két luan

Trong bai bdo ndy, trén co s bi€u thiic phu
thudc thé tich ctia hé sd Griineisen va dinh nghia
ctia hé s6 Griineisen trong mo hinh Debye, chiing
t6i da phat trién mo hinh Debye tuong quan ph1
diéu hoa de nghién ctu anh hudng cua ap suat
dén hé sd Debye-Waller phd EXAFS. Két hop
v6i phuong trinh trang thai Vinet, chung t6i da
thuc hién tinh todn sé hé s6 Debye-Waller cho
kim loai dong dén ap suit 10 GPa. Két qua tinh
todn s cho thdy, gia tri ctia hé sd Debye-Waller
giam nhanh theo dp suét. Két qué 1y thuyét nay
cua chung t6i kha phu hgp véi nghién ctiu cia
Freund ciing cong sy trong khoang ap suét nho
hon 7 GPa. Ching t6i cho ring, d€ c6 thé mo
td chinh xdc 4nh hudng ctia 4p suit 1én hé s
Debye-Waller, chiing ta can xay dung biéu thic
phu thudc 4p suét ctia hé s6 dan hoi hiéu dung
(thong qua tan s6 Debye wp) tot hon va lua chon
phuong trinh trang thai phu hdp hon. Nghién ctiu
nay dua ra mot phuong phap tiép can don gidn
bai todn nghién ctiu phd EXAFS va cic cumu-
lant phd EXAFS & 4p suit cao. Céach thic tiép
can bai toan nay ciing c6 thé dudc dp dung trong
nghién ctiu cac kim loai khac nhu sét, nikel,...

Loi cam on
Nghién ctu nay dudc tai trg bdi Quy phat
trién khoa hoc va cong nghé qudc gia (NAFOS-
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Anh hudng cta nhiét d6 1én trang thai ngung tu exciton trong ciu tric
graphene 2 16p

Temperature Effects in Excitonic Condensation in Double Layer Graphene
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Tém tat

Trong bai bdo niy, ching t6i khio sit anh huéng cta nhiét do 1&n ban chit ngung tu cta cip dién ti 16 tréng (exciton)
trong ciu tric graphene 2 16p. Khi dién ap ngoai dit vio mbi 16p graphene, trong hé xut hién dién ti va 16 trong, ching
tuong tic véi nhau bang luc hit tinh dién Coulomb tim gan, cic exciton hinh thanh. Trong gin ding Hartree-Fock 4p
dung cho mo hinh dién t 2 16p véi su xuit hién clia tuong tic Coulomb, chiing t6i da xdc dinh dudc hé phuong trinh tu
hop cho phép xé4c dinh tham sd trat tu trang thai ngung tu ctia cip dién ti 16 tréng. Khi nhiét d6 nho, ta quan sit dudc
trang thai ngung tu ctia cic exciton. Tuy nhién, nhiét do ting lam tham s trat tu trang thai ngung tu giam va hé hoan toan
& trang thai plasma ctia dién ti va 16 trong khi nhiét d du 16n.

Tir khoa: ngung tu exciton, graphene 2 16p, gan ding Hartree-Fock

Abstract

In this work, we analyze temperature influence on the condensation of electron-hole pairs (excitons) in a double layer
graphene. Adapting by a finite-voltage difference, in the double layer graphene one finds both electrons and holes, they
mutually attract in sense of the short range Coulomb interaction forming excitons. In a framework of the Hartree-Fock
approximation applied for a two-electronic-band in the presence of Coulomb interaction, we deliver a self-consistent
equation determining the order parameter of the excitonic condensation. At low temperature, we find a condensate state
of excitons. Enlarging temperature suppresses the excitonic condensation order parameter and if the temperature is larger
than a critical value, the system transits to a plasma state of unbound electrons and holes.

Keywords: exciton condensation, double layer graphene, Hartree-Fock approximation

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. M6 dau ung dung cua né trong cong nghé hién dai. Graphene

dugc cAu tao bdi cic nguyén ti Carbon lién két theo

Ngay t khi dugc tim ra, graphene da thu hit sy cAu tric luc gidc trén mot mét phing 2 chiéu. Chinh

quan tdm nghién ctu cla cdc nha vat ly ca trong Iy do céu tric dic trung nay ma graphene dugc xem

thuyét 1an thyc nghién}[l, 2]. Stic hut ddc bi€t cua  1a vat liéu ban din nhung véi khe ning lugng bing
graphene la do tinh chat vat ly dac thu va kha nang

Email: phanvannham@dtu.edu.vn (Phan Van Nhim)
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khong tai diém Dirac. O trang thdi khong pha tap,
tai di€m Dirac khong ton tai khe nang lugng va mat
dd hat tai tai mic Fermi 12 biang khong. Hon niia,
graphene lai dugc xem nhu chit dan dién ly tudng vi
hé thiic tan sic cta dién ti tai diém Dirac dudc xem
nhu tuyén tinh, dién ti & ving nay c6 khdi luong rat
nho vi vy it chiu d&nh hudng cla céc loai tuong tac
hay mét trat tu [3]. Trong céc linh kién dién t, ngoai
cAu tric don 16p (SLG) & trén, ngudi ta thudng quan
tAm t6i cAu tric graphene hai 16p (DLG). Véi céu triic
ndy, ngudi ta c6 thé dit dién 4p vao, thay d6i nong do
hat tdi va tlt d6 c6 thé iing dung trong cac vi mach dién
ti. Khi d6 c6 su xen pha gitra hai dai ning lugng gitta
céc 16p graphene. Thong thudng, do xuat hién dién 4p
ma 16p graphene nbi vé6i cuc duong, sé thita 16 tréng
va ngudc lai, 16p nbi véi cuc Am clia dién 4p ngoai sé
du dién tir. Hinh 1 md phong céu tric graphene 2 16p
cach nhau mot khoang d véi dién ap ngoai V dit vao.

Hinh 1. Linh kién graphene 2 16p [4].

Thong thuong, hai 16p graphene dudc dat trong
mot mdi truong dién moi, vi du SiO;. Exciton dudc
hinh thanh do lién két gitta 16 tréng & 16p trén va dién
td & 16p dudi khi khoang cach gitta cac 16p di nho.
L6p dién mdi c6 vai trdo ngin can sy truyén dién tich
gitia cac 16p. Trong pham vi nghién cittu nay, chiing
toi sé khao sat buc tranh ngung tu trang thai exciton
nay. Do 12 trang thdi lién két giita dién t va 16 trong, 2
hat ¢6 spin ban nguyén, nén exciton 1a gia hat c6 spin
nguyén, hay la nhitng hat boson. Khi ¢ nhiét do nhd,
nhiing boson nay c6 thé ngung tu gidng nhu trang thai
ngung tu Bose-Einstein. Trang thai ngung tu cta ex-
citon vi vay gidng véi trang thai siéu dan, 12 trang thai
ngung tu ciia cac cip Cooper. Ly thuyét BCS vi vy ap
dung t6t khi khao st trang thai ngung tu exciton nay.
O céc nghién citu trude, hodc ching toi da khao sat
trang thai ngung tu cung vdi sy hinh thanh trang thai
plasmaron trong ciu tric DLG v6i thé ngoai khong
ddi [5], hay su anh hudng ctia dién ap dit vao, V, Ién

ban chét ngung tu clia cip dién t-16 trong & nhiét do
T = 0 [6]. Gibng nhu hau hét cic trang thai trat ty
khéc, nhu trang théi siéu dan chang han, nhiét do c6
vai tro rat 16n anh hudng t6i trang théi trat . Dic biét,
dé ing dung trong cong nghé, anh hudng ctia nhiét do
1én trang thai ngung tu exciton cua vat li€u graphene 2
16p 1a cuc ky quan trong. Trong nghién ctiu nay, ching
toi sé khao sat anh hudng cua nhiét do 1én trang thai
ngung tu cla exciton trong vat liéu graphene 2 16p.
Trén mdi 16p, dién ti hoiic 16 trong xem nhu tu do
va dudc mo ta bang mo hinh dién tit hai 16p. Dién ti
va 16 tréng tuong tac tinh dién Coulomb tim gan. D&
don gian trong tinh todn, ching t6i st dung phuong
phdp gan ding Hartree-Fock. Mic du bd qua sd hang
thing gidng, gin diing Hartree-Fock van thé hién t6t
cdc tinh chét cla cic hé dién t tuong quan [7]. Nhu
la ham cda nhiét do, ching t6i thu dugc hé phuong
trinh tu hop cho phép xdc dinh tham sb trt tu trang
thai ngung tu exciton. Ban chit ctia trang thdi ngung
tu cho ciu tric graphene hai 16p vi vay dudc thao luan
mot cach chi tiét.

Bai bdo dugc chia 1am 4 phan. Trong phan 2
chiing t6i trinh bay md hinh dién t& hai 16p khi c6 mat
ctia tuong tac Coulomb tam gan va ap dung ly thuyét
Hartree-Fock. Hé phuong trinh tu hgp cho phép xac
dinh tham s6 trit tu trang thdi ngung tu cip dién ti 16
trng cling dugc chi ra trong phan nay. Két qua tinh s6
va thao luan dugc dua vao & phan 3. Cubi ciing, phan
4 1a két luan cia bai bao.

2. Mo hinh va phueng phap 1y thuyét

P& mo ta trang thai dién ti va 16 trong trong ciu
triic graphene hai 16p, ching t6i dé xuat Hamiltonian
sau [5, 6]

H = Zkl ehtl i+ Zk: ebbibe + Hono (1)

trong d6 hai sb hang diu mo ta hé dién tir & 16p trén
(s6 hang dau) va dién tir & 16p dudi (sd hang sau)
khong tuong tac khi hé dugc dit trong di€n trudng
do thé tinh dién ngoai gy nén. O day, chi y ring dé
don gian ching ta da dung hé dién ti d€ mo ta hé
dién tG-16 tréng. Bing phép bién ddi dién tii-16 tréng,
ching ta c¢6 thé viét dugc Hamiltonian md ta tudng
minh dién ti va 16 tréng. Céc hé thiic tin sic sf( va sﬁ
lan dudc cho bdi
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12
ai{’b = 4y |1 + 4 cos’ % +4cos % cos ?kx Fu.
q @)
O day, vy 1a tich phan nhay nit, dudc 14y x4p xi cd,
Yo ~ 2.8¢V [2]. Trong cong thiic (2), i 12 thé héa phu
thudc vao cudng do dién truong giita hai 16p graphene
hoic dién thé dit vao

eE,d

== 3)

Trong Hamiltonian (1) ta da viét trong don vi
g dic trung cho suy bién spin. S6 hang cubi trong
Hamiltonian (1) mé ta tuong tac Coulomb tam gan
gitta dién ti & 16p trén va dién tu & 16p dudi, va chu y
chung 12 nhiing tuong tac diy

| <

M=

1 + +
Hen = Z Ukikag ak|+qak1bk2—qbk2 SN
k]kz,qio

dudgc viét trong khong gian xung lugng v6i cudng do
tuong tac

—dq|
e ¢
U = K—— COS — -, 5
kikog = K al cos > cos > %)
trong d6 x = 2me?/e, € 1a hing s6 dién moi gitta hai
16p graphene. ¢1, ¢» dugc dinh nghia bdi

¢i = Gk,' - 0ki+q7 (6)

la cac goc tan xa voi 6, = arctan(k,/ky). Trong gan
ding Hartree-Fock, v6i s6 hang thing giang do tuong
tac dudc bo qua, ta thu dudc Hamiltonian hiéu dung

Hur = ) [ehapax + epbiby + (diblay, + H.e).
k
(7)

Nhu vay, Hamiltonian cubi ciing nay xuit hién
tham s dic trung cho su lai héa giita dién ti va 16
trong. Tham s6 trang thi khac O thé hién hé & trang
thai lién két cip. Tham s trit tu trang thai ngung tu
dudc cho boi

K el (1+cosg) | +
di =~ qu T g ®

Vi ¢ = Ok — Ok+q. ST dung phép bién ddi Bogoliubov,
Hamiltonian viét & phuong trinh (7) c¢6 thé dudc chéo
hoa, né c6 dang

Horr = ) |Exajan + Egbiby]. ©)
k
Trong Hamiltonian hiéu dung (9), cic nang lugng
trang thai gia hat dugc cho bdi
g + sﬁ sgn(sﬁ - &)

T L )

trong do

1/2

Tk = | (e} — &f)” + 4ldil’| (11)

tuong ung véi cdc toan ti mo ta trang thai gia hat
fermion méi. O day, ta chd y ring Hamiltonian hiéu
dung da dugc viét trong don vi ctia hé s6 suy bién spin
gs. Trong phuong trinh (8), (albk> ¢ y nghia ciia mat
do cip dién ti-16 trong, dudc xic dinh bi

d
(abiy = seney - &0 [F(B) = FED] & (12)
v6i f(Eg) la cadc ham phéan b6 Fermi-Dirac.

3. Két qua tinh s6 va thao luan

Trong phan nay ching t6i trinh bay két qua tinh
s6 tham sb trat tu trang thai ngung tu cip dién ti 16
trbng trong ciu tric graphene 2 16p dit trong dién
truong ngoai & cac nhiét do khac nhau. Két qua dudc
tim ra tif viéc gidi s6 phuong trinh tu hop. V6i gia tri
ban dau khéc 0 su phu thudc vio xung lugng clia mat
do cip dién ti 16 tréng <a11bk>’ tu (8) ta xac dinh dugc
dk, qua d6 cac nang lugng gia hat dudc xac dinh. Theo
phuong trinh (12) (a; bx) lai dugc xdc dinh. Qud trinh
tinh todn dudc lip di, lip lai, t6i khi sy khac nhau vé
gia tri cia <a£bk> gitta cdc vong lién tiép khong nhiéu.
Khi d6, ta da hoan thanh tinh toan tu hgp. Ung v6i mbi
gi4 tri nhiét do, chiing ta sé x4c dinh dugc tham sb trat
tu di. dx khac O thé hién hé & trang thai ngung tu va
ngudc lai, néu dy = 0, ta néi hé & trang thai trat tu, hay
trang thdi plasma cta dién ti va 16 tréng. Trong tinh
toan ching t6i chon x = 7 v6i gia stt dién moi gita
hai 16p graphene 1a SiO> (¢ ~ 4) [8]. S6 niit mang,
tuong ng vé6i sd diém trong khong gian xung lugng
dudc chon la: N = 200 x 200.

Hinh 2 m6 ta sy phu thudc cla tham sd trat tu
dx vao xung lugng & cac nhiét do khac nhau véi dién
truong ngoai Eg=I. O day, ching ta chd ¥ rang viéc
xdc dinh trong khong gian xung lugng dugc thuc hién
trong vung Brillouin mé réng, né ¢6 dang hinh thoi,
thay vi hinh luc gidc nhu ban dau [5]. Véi khong gian
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Hinh 2. Su phu thudc vao xung lugng clia tham sb trat t trang thai ngung tu exciton (cip dién ti 16 trbng) dy & cac nhiét do khac nhau

(dugc ghi trong hinh). O day, E, = 1.

xung lugng nay, cic diém K nam & tdim vung Bril-
louin, thay vi & bién.

Tit hinh v&, chiing ta nhan thiy, khi nhiét d6 nhé
(c4c hinh hang trén), tham sb trat tu khac 0, va thay
ddi khong nhiéu khi ting nhiét do. Tham s trat tu 16n
nhét ting vé6i cac xung lugng & xung quanh cic diém
K. Tai cdc di€ém nay, c6 su xen phu clia cdc ddi ning
lugng cla dién tif & 16p trén va 16 tréng & 16p dudi.
Chu y réng, vi E, d0i 16n, nén xen phd clia hai dai ning
lugng nay x4y ra khong phai tai cac diém K. Diéu d6
c6 nghia ring, di tai K khong phai 16n nhit. Véi cac
xung lugng gan bién ving Brillouin, tham sb trat tu
gan nhu bang 0. Khi tiép tuc ting nhiét do (T = 0.05)
thi tham s6 trat ty gidm, tuy vy ching van khac 0.
O pham vi nhiét do nay, chiing ta van khang dinh hé
dang & trang thdi ngung tu cip dién ti-16 tréng. T6i
khi tdng nhiét do 16n hon gid tri téi han (vi du 1én t6i
T = 0.1), thi tham sb trat tu gan nhu bing 0. Khi d6
ta n6i hé khong con G trang thai trat tu, hay ngung tu
ciip dién tG-16 trong nita. Thay vao d6, hé & trang thai
plasma cla dién ti va 16 trng (trang théi dién tir va
16 tréng khong lién két).

Néu quan sit k§ su phu thuoc ctia tham sb trat
tu vao xung lugng chiing ta nhin ra rang chi nhiing

dién tir va 16 tréng xung quanh miic ning lugng Fermi,
ung v6i xung lugng Fermi méGi dong vai tro ghép cap.
Diéu d6 dén ta téi két luan rang, bic tranh ngung tu
cip dién ti 16 tréng trong cu tric DLG ludn & dang
BCS, tiic ghép cip dién ti 16 tréng trong bai todn nay
hoan toan tuong tu nhu ghép cap cta cac dién ti véi
spin trdi chiéu trong ly thuyét siéu dan BCS.

4. Két luan

Trong bai bdo nay, gan ding Hartree-Fock da
dudc dp dung dé€ khdo sat su anh hudng ctia nhiét
dd 1én trang thdi ngung tu cip dién ti 16 trdng trong
cAu triic graphene 2 16p, khi c6 thé ngoai 4p vao. Hé
dugc md ta bang mod hinh dién i hai 16p khi xét t6i
tuong tic Coulomb tdm gan giifa dién td trén ving
din va 16 tréng & viing hoéa tri. Céc dién ti va 16 trong
dugc khao st trong toan ving Brillouin thi nhét clia
graphene trong gin ding lién két chiit. Bang gidi tu
hop phuong trinh xdc dinh mat do cdp dién td-10
tréng, chiing ta x4c dinh dudc sy phu thudc vao nhiét
do clia tham s6 trat ty trang thai ngung tu cip dién ti-
16 tréng. Khi nhiét dd nho, hé hoan toan & trang thai
ngung tu. Khi ting nhiét do, ban dau hé khong thay
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ddi, tuy nhién néu nhiét do dd 16n, tham sb trat tu
giam va khi nhiét d6 16n hon gia tri téi han, trang thai
ngung tu khong con va thay vao dé ta thu dudc trang
thai khong lién két ctia dién tir va 16 tréng. Két qua
tinh toan ciia ching tdi ciing khang dinh, trang thai
ngung tu cip dién i 16 trdng trong ciu triic graphene
2 16p c6 dang BCS, mot trang thai gidng nhu trang
thdi siéu dan thudng trong kim loai, do su ngung tu
cuia céc cip Cooper. Nghién cifu clia ching t6i c6 thé
md rong dé nghién ciiu cdc anh hudng khac 1én trang
thai ngung tu ctia cip dién tir 16 tréng nhu anh hudng
cua tuong tac dién ti phonon, dién ti photon trong
cAu triic graphene 2 néi riéng va nhiing hé dién ti 2
16p néi chung.
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1. bat van dé cho cong trinh xay dung dan dung 12 loai két cAu
R khung bé tong cbt thép, trong d6 tudng chi déng
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nghiém va tinh todn, déu chi ra ring, trong qud
trinh lam viéc cia cong trinh, tudng chen ¢ tac
dong vao su chiu lyc ctia khung cong trinh, nhit
la tham gia vao qua trinh chiu luc ngang dudi
tac dung cla gi6 va dong dat. Mo phdéng su tic
dong nay tuong ddi phic tap vi ¢6 nhiéu yéu tb
4nh hudng nhu: loai gach, tinh chit ciia vita, hinh
dang hinh hoc, chit lugng thi cong, ti s6 do cing
gitta khung va tudng. D€ ting kha ning cich am,
cach nhiét, tuong con c6 xu hudng dugc lam day,
do viy sé dnh hudng dén su 1am viéc ctia khung
khi chiu tai trong dong dit. Trong bai bdo nay,
chiing t6i sé trinh bay mot s6 mo hinh md phong
su lam viéc cua tuong dudi tac dung cua tai trong
ngang, ciing nhu danh gia anh hudng cia thong
s6 tuong dén tudng dén cdc mod hinh nay.

2. Dang pha hoai cua khung cheén tuong

Khi c6 tuong chen trong khung, dudi tac
dung clia tai trong ngang, c6 thé thdy su lam
viéc clia ca két cAu khung tuong tu nhu hé gian
[2] (hinh 1). Tudng lam viéc chii yéu doc theo
phuong gitta géc trén (theo phia luc ngang) va
gbc dudi clia cot dbi dién. V6i chuyén vi 16n thi
tuong va khung chi yéu sé tiép xic véi nhau tai
cic goc trén mot doan chiéu dai tiép xic. Tai
hai géc con lai, tiép xiic gilta khung va tudng
s& mat do dang chuyén vi khic nhau giita tudng
va khung (hinh 2). Pha hoai cua khung c6 tutng
cheén c6 thé phan biét thanh nhiing dang nhu sau:

F2

il

\

Hinh 1. Két cAu 1am viéc & dang gian 1a chii yéu (trich din
it [2]).

1. Ph4 hoai khung lién quan dén viéc hinh
thanh khép déo trong dam va cdt gan véi
niit, hodc pha hoai niit, hodic trong mot s it
truong hgp, tai gitta cot. Khung bi hu hong
c6 thé xay ra dong thdi véi tudng chén bén
trong (hinh 2a).

2. Tuong chen bi pha hoai do trugt ngang trén
cac mbi ndi ngang. Dang phd hoai nay c6
thé x4y ra khi chit lugng mdi ndi ngang
kém (hinh 2b).

3. Ph4 hoai do nit theo dudng chéo, cic vét
niit phian bb theo dudng chéo. Dang pha
hoai nay c6 thé xdy ra khi khung tuong dbi
yéu. Vét nit sap thanh bac theo cac mdi nbi
ddng va ngang gitia cc vién gach. Su pha
hoai nay khong lam cho khung bi pha hoai
ma con c6 thé phat trién kha ning chiu luc
cua khung. Dang trugt ngang va nut theo
dudng chéo c6 thé xay ra  thé hdn hop.

4. Dang pha hoai do nén lam pha vo tuong
6 khu vuc gitia tuong. Dang pha hoai nay
thuong xay ra khi tuong chen kha mong,
xdy léch tam so véi truc cua khung, va
thong thudng va hay xdy ra khi c6 bién
dang ngoai mit phang va kéo theo hu héng
(hinh 2b).

5. Goéc tuong chen bi vo do trang thai nén
hai phuong. Dang pha hoai nay xay ra khi
tuong chén yéu va két ciu dam, cot xung
quanh c6 do cing 16n, dong thai lién két
gitta tuong va khung 1a yéu (hinh 2b).

Cac dang pha hoai trén la dang pha hoai trong
mit phang. P& ddm bao kha ning chiu tai trong
mit phang thi tudng chén khéng dudc phd hoai
do tai trong ngoai mit phang sinh ra. Ph4 hoai
ngoai mit phang 1a mot diéu kién giéi han an
toan. Ddi v6i cac cong trinh xay dung mdi, khung
thuong cing va tuong chen day, do d6 pha hoai
ngoai mit phang c6 thé dudc kiém soat.

Hau hét céc tiéu chun thiét ké khong xét dén
do cling ctia tudng chén do nhiéu nguyén nhan,
thi nhét 1a tinh phifc tap ctia bai toan do c6 nhiéu
yéu td anh hudng va nhiéu thong sb khong chic
chin nhu da trinh bay & phin mé dau, thi hai 1a
ung XU va su tuong tac gitta tuéng chen va khung
phu thudc nhiéu vao yéu tb hinh hoc ctia khung
va loai tudng. Tiéu chuén Eurocode 8 da dua vao
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tudng va
khung bi
tach rai

mat truat
hu hong
ctia khung Vi
hu heng
cta khung
tugng va diagonal : .
. kéo theo
khung bi tension

tach rdi dudng chéo

tudng va
khung bi
tach rai

nén vg l
[ 1
[
[ ]
™, :
[1 1 :
1 :
[ 1 1 i
S — 1__
tudng va |
khung bi nén theo
tach rdi dudng chéo

Hinh 2. Dang pha hoai ctia khung c6 chén tudng: (a) hu hong khung, trudt do cit va nit theo dudng chéo; (b) pha hoai

g6c va nén theo duong chéo (theo Asteris va cong su [3]).

nguyén ly tinh toan ciu kién khung bé tong cbt
thép c6 tudng chén cho céc ciu kién méi, trong
d6 dua vao thong s6 bu trit khi miit bﬁng hodc mat
diing khong con déu din do su c6 mit clia tudng
chen [1]. Bén canh d6, mot s6 quy tac ciing nhu
khuyén nghi dugc trinh bay nham tranh cic phad
hoai cuc bo do tucng tic giita tudng va cot. Anh
hudng cia tudng chén 1én khung c6 thé c6 1di,
ciing c6 thé khong c6 1di, phu thudc vao nhiéu
yéu t6 nhu: phan phdi hinh hoc ciia tudng trén
mit bang va trén mit ding, su thay ddi ctia do
bén, d6 ciing va do déo cla khung, i 1& tudng
chén, tinh chit co hoc clia tudng chén, phan phbi
ctia 16 ctia va chét lugng thi cong.

3. Mot s6 mé hinh tinh toan

Dé xac dinh tng x{ clia tudng chén, céc
nghién cifu dugc tién hanh ti thuc nghiém dén ly
thuyét. Su phat trién ctia cong nghé thong tin cho
phép thuc hién cac tinh toan trén may tinh. Viéc
mod hinh héa trén may tinh thuc su c6 y nghia
trong viéc danh gid kha ning chiu dong dit cla
cac cong trinh da dugc xay dung. Viéc mo hinh
héa trén mdy tinh c6 nhiéu cip do, tit cp do vi
mo, trong d6 mo phdng chi tiét tiing vién gach va
mbi nbi (hinh 3a), dén cip do vira - coi tudng 1a
mot tim dong nhét (hinh 3b), va cip do vi mo -
coi tudng 1a mot thanh chdng tuong duong (hinh
3c). M6 phéng vi mo 1a nhanh nhét va dé 4p dung

nhat vi c6 thé sit dung mdy tinh d€ thiét 1ap céc
bang tinh, do vay phi hop véi cac ky su thiét ké.
O phan tiép theo, chiing ta sé nghién ctiu mot sd
mo hinh & cAp do vi mo nay.

3.1. Mo hinh khoi xdy chén bang mét thanh chiu
nén tuwong duong

Mo hinh khéi xdy chén bing mdt thanh chiu
nén thuc chit 1a coi khdi xay 12 mot thanh chiu
nén khi chiu tac dung cua tai trong ngang. Po
cling ctia thanh chiu nén chinh bang do cting ctia
dai khéi xay tuong duong. Mo hinh dugc trinh
bay & hinh 3(c,d). Cac thong s6 co ban clia mod
hinh nay gdm c6: chiéu rong wy clia thanh chiu
nén tuong duong va do cting C ctia dai khoi xay.
Goi d 1a chiéu dai thanh chdng, ti s& wy/d dudc
théng ké & bang 1, phu thudc vao titng mo hinh.

Trong md hinh cda Stafford Smith (1967) [6],
A, 12 thong s6 khong thd nguyén, biéu thi do ciing
tuong dbi gitta tudng va cot dudc tinh:

E,tsin 29)0'25

1
AE 1 hy, 1

A= h(
véi t va h,, tuong dng la chiéu day va chiéu cao
clia tudng chén; E,, va E, 1an lugt 12 mo dun
dan hoi cda tudng va clia bé tong lam cot; 6 1a
g6c nghiéng cua dudng chéo tuong; /.1a mé men
quén tinh ctia cot va & 1a chiéu cao tang. Gid tri
cua A, giam khi do cting cua cot 16n hon do cing
cua tuong.
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(c)

(d)

Hinh 3. Céc cip do mo6 phdng su 1am viéc ctia khung va tudng chén, (a) mo hinh vi mo, (b) md hinh cip do viia, (c,d) mo

hinh vi mo [4].

Trong md hinh nay, tic gia ciing dé xuit cong
thic tinh chiéu dai tiép xuc z gilia tudng va khung
(hinh 3c¢) nhu sau:

T
- 2
¢ 21/’ 2)

Mot phuong phéap khac tinh do cing tuong
dbi gitta tudng va cot theo cong thic:

E.A.
ﬁ —

“GA 3)

trong do A, la dién tich cot bé tong, A,, 1a dién
tich tudng (bang chidu dai tudng nhan chiéu
rong), G,, 1a mo dun trugt cua tuong. Cac thong
s6 trén 4p dung véi cac diéu kién bd sung: 0.9 <
p<11,0.75 <1, /h, <2.5.

Niam 1980, Nguyén Lé Ninh [10] (trich dan
trong tai liéu [21]) dé xuét tinh w, theo cong
thuc:

eni-mg 1
= X
WO AR+ L0+ h) + k 2
1+ cos? a
921/2

“4)

trong d6 A, 1a chiéu cao tiét dién cot khung (m);
h 1a chiéu cao cot khung (m); a 14 géc xién cla
thanh chéo (°), d 1a chiéu dai thanh xién (m); /' 12
chiéu dai khdi xay (m); 6 12 hé s xét t6i vi tri va
kich thu6c cia 16 cita trong khdi xay chén (m);
m, k 1a cac hé s6 (m = 2,k = 3.5 cho gach dat
nung cdc loai), n 1a ti s6 tai trong ngang tic dung
va tai trong ngang gy nit tudng, liy n = 0.6; A,
A, 12 chiéu dai tiép xdc gitta khdi xay cheén véi cot
va dam khi hé két cau bi bién dang dudi tac dong
clia tai trong ngang; A, va A,, dudc xac dinh 1an
lugt theo cac cong thic (5) va (6).

o[ ExitOl
Ay = W )
_[Ect6l
Y=\ ©

trong d6: Ej, 12 mo dun dan hoi clia khdi xay
chen, bang 0.8, khi tinh theo trang thai gii han
thd nhit, bang 0.5E, khi xac dinh noi luc trong
khdi xay 1am viéc trong két cu siéu tinh hoic véi
két cu khac v6i E, 1a mé dun ban dau ctia khoi
xay chén Ey = aR’ véi a 1a dic trung dan hdi clia
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Bang 1. Ti s6 wy/d.

Tac gia (nam)

Cong thue

Nhan xét

Holmes (1961)[5]

wo/d =1/3

/lh<2

Stafford Smith (1967)[6]

0.1 <wp/d <0.25

Gia tri cho trong bang va phu thudc Ay, xem
phuong trinh (1)

Mainstone (1971)[7]

wo/d = 0.164;03

Xem Ay, 6 phuong trinh (5)

Mainstone (1974)[8]

wo/d = 0.172,04

Cong thiic dugc st dung trong tiéu chuin
FEMA-274(1997), FEMA-306(1998)

Bazan and Meli (1980)[9]

wo = (0.35 + 0.0226) h,,

0.9 < B < 11, xem phuong trinh (3).

Nguyén Lé Ninh
(1980)[10] (trich dén
trong [21])

xem cong thic (4)

Hendry (1981)[11] wo = 3 22+ 22 Xem phuong trinh (9) dé c6 cac gia tri z;,zc
Tassios (1984)[12] wo/d = 0.208sin 6 1<B<5
Liauw & Kwan wo/d = %\Mﬂhz@ 25° <0 < 50°
(1984)[13]
Decanini & Fantin (1987) wo/d = 0.085 + 2734 0784 Ay <7.85
dbi v6i tudng chua niit
(theo [4]).
wo/d = 0.13 + 232 0393 A > 7.85

Decanini & Fantin (1987) wo/d = 0.01 + 797 0707 A <785
doi véi tuong da ntt (theo wo/d = 0.04 + % A, > 7.85

41

“I¥ Tran Cuong (1991)

wo = Xem thong sb h. & phuong trinh (11).
[14] (heL + [gH) S22
Paulay & Priestley (1992) wo/d = 0.25

[15]

Durrani & Lou

wo/d = ysin26

0.1
I Ey . 6EpIph
y = 0.32Vsin 26 ( E,,jm) cm =61+ S

(1994)[16]

Flanagan & Bennet wo = m C la gia tri thuc nghiém phu thudc vao chuyén vi
(1999)[17] léch trong mit phang

Cavanleri va cOng su wo/d = lz‘ c /li)ﬂ A* dudgc tinh theo phudng trinh (10); ¢, 8 1a cac

(2005); Amato va cdng su
(2008)[19]

hé s6 xét dén hé sb Poisson, k xét dén tai trong
diing va z 13 mot thong sd hinh hoc

khéi xay cheén, ldy biang 1000. R’ = kR 1a cudng
do tiéu chuin ctia khdi xay, v6i k 12 hé s6 an toan
xét dén cdc yéu t6 1am gidm cudng do khbi xay,
ddi vé6i két cau chiu nén lay k = 2; cuong do tinh
todn ctia khéi xdy phu thudc mac gach va mac
vita (tra Phu luc 2, tai liéu [20]); ¢ 1a chiéu day
khdi xay chén trong khung (m); E 12 m6 dun dan

hoi cta bé tong khung (MPa); J., J; 1a mO6 men
quan tinh dam va cot; i’ 1a chiéu cao cta khbi
xay (m).

Hendry (1981) [11] dé& xuit cong thic tinh
do cing tuong ddi Ap, A. va chiéu dai tiép xic z,
va 7., xem xét riéng do cting dam va cot (don vi
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chiéu dai tinh theo inch):

E, tsin 20

Ap = 4| ——— 7

b \/ 4E, I h,, )
E, tsin 20

A, = f/m— 8
4E .1 .h,, ®)

T T
=353 = 537 9
Do T ©)

Gan day, do ciing tuong dbi A* dudc Cavaleri
va cong su [18] dé xuit:
Bt (1

CE A,

*

lACl’) (10

IRy
trong d6 [’ 1a khoang cach gitta tdm cot, A, la
tong dién tich mit cit dim, E,, 12 md dun dan
hdi cla tudng, 4’ 12 do cao tinh tif mit tudng t6i
tam truc dam (hinh 3d).

Trong cong thic tinh wy, Ly Trin Cudng
(1991) [14] thiét 1ap cong thiic tinh A, 12 doan
tiép xtc clia cot véi khbi xay nhu cong thic (11).

1
h, = — arctan
mC

1
—— (11)
3 +1
2m.h

v6i h 1a chiéu cao khung (bang chiéu cao tang va
hai dam & duéi va & trén), m, 12 do cling ctia cot
trén nén dan hoi (tudng) dudgc tinh theo cong thiic

(12).
kob

=2 < 12

"=\ 2ED, (12)

va chiéu dai I, = o Vi

koba

-4 . 13

"=\ ED, (13)

Trong cong thic (12), b. 12 bé rong ctia cot
khung, (EJ), 12 dd cing clia cot, kgla hé sd nén
Winkler cta khdi xdy. Trong cong thic (13),
(EJ), 1a do cung cua cot.

Do cing C cla thanh chéng trong m6 hinh
nay dudc tinh:

_W()XlXEkx

C
d

(14)

trong d6: ¢ 1a chiéu day khdi xay (m); d 1a chiéu
dai thanh chiu nén; 12 m6 dun dan hoi cda khbi
xay chén. Thong s6 nay khi tinh theo trang thai
gi6i han thi nhit c6 thé 1dy E;, = 0.8E,.

4. Chiéu rong thanh chdng xién theo mét sb
mo hinh

Thuc hién tinh toan cho cac m6 hinh khac
nhau trén mot khung c6 cic thong sé nhu sau:

e H=39m;h=43m; L =65m;!l="7.1m.
Tiét dién dam: 0.4m x 0.3m. Tiét dién cot:
0.3m x 0.3m. Chiéu day tudng xay chén
t =0.22m.

e Gach xdy dét sét nung M75, vita xi ming
M50; Ey = 22000M Pa, E;, = 25000M Pa.

Tu cac thong s6 nay, ta tinh dugc chiéu dai
thanh chdng xién 1a d = 7.2m, thong s6 A, =
2.46. Thong s chiéu rong cia thanh chéng chiu
nén tuong duong theo cac md hinh khac nhau
dudc thé hién & hinh 4. Trong cic két qua tinh
toan, két qua thuc hién bdi Mainstone (1974)
[8] cho gia tri chiéu rong thanh chéng 4o nhd
nhét, két qua ctia mo hinh Decanini & Fantin
cho két qua 16n nhat. Két qui ctia Mainstone
(1974) dugc st dung trong tiéu chudn FEMA
(https://www.fema.gov) vé tinh todn chdng dong
dét cong trinh nha.

Két qua tinh todn cho cdc md hinh trén dudc
biéu thi & hinh 4

Thay d6i thong sb ti 1& chiéu cao tudng va
chiéu dai tudng trong khoang tit 0.4 (tudng ngan)
dén 1.3 (tudng dai), v6i cdc so liéu vat liéu nhu
trén ta dudc ti s wy/d theo hinh 5. Nhan thiy
rang xu huéng bién dodi clia thong sd wy/d trong
cac mo hinh nay khéac nhau, thdm chi trai ngugc
nhau. Trong cdc thong sé dudc tinh todn, két qua
tinh theo Paulay & Priestley (1992) [15] gan nhu
la gia tri trung binh cta cac mo hinh, do vay
trong thuc té tinh todn c6 thé sit dung cong thiic
wo/d = 0.25, dong thdi vita don gian, dé sit dung.
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Hinh 5. Thay ddi ctia ti s6 wo/d theo ti 1& chiéu cao/chiéu rong clia tuong.
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5. Két luan

Trong bai bao nay, cac tac gia trinh bay mot
s6 md hinh tinh toan chiéu rong ctia thanh chong
40, thay thé cho khdi tudng chén trong khung khi
khung chiu tic dung cua tai trong ngang. Khao
sat cic mo hinh theo ti 1& chiéu cao va chiéu rong
clia tudng cho thdy ciac md hinh c6 xu huéng
bién ddi khiac nhau. Mo hinh Paulay & Priest-
ley (1992) [15] don gian nhung lai cho két qua
gan nhu 1a két qua trung binh tif cic két qua
khéc nhau. Cic tdc gia dé xut st dung mo hinh
nay trong viéc md hinh héa va tinh toan két ciu
khung.
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Céc phuong phdp phat trién cdc dong té bao gdc van ning
cam ung ¢ nguoi

Methods for human induced pluripotent stem cells derivation

Nguyén Thi Ha

Trung tam Sinh hoc phdn ti, Vién nghién citu va phdt trién, Dai hoc Duy Tdn
Center for Molecular Biology, Insitute of Research and Development, Duy Tan University

Tom tat

Té bao gbc van ning (pluripotent stem cells, PSC) 1a nhiing t& bao chua biét hod, c6 kha niing tu ti sinh khong gidi han
va biét hod thanh bat ky loai t€ bao trong co thé ngudi trudng thanh, bao gém cd cdc giao tit, lam cho chiing thyc sy hap
dan déi v6i linh vyc y hoc thay thé (regenerative medicine). Déc biét, kha ning téi biét héa (reprogram) té bao soma thanh
té bao gdc van ning cam ting (induced plurlpotent stem cells, iPSC) thong qua sy kich hoat bi€u hién ctia cac yéu t6 phlen
ma xdc dinh (vi du: OCT4, SOX2, KLF4, va c-MYC) cho phép tao ra cac dong té bao van niing dic hiéu bénh nhan ¢6 thé
dudc st dung trong liéu phap té bao tu than (autologous cell therapy), ngh1en ctiu cac bénh di truyen ) ngu01 phat trién
va sang loc thudc, va kiém tra doc tinh t& bao, v.v. Trong thap ky qua, da co nhu’ng tién bd dang ké trong qud trinh phat
trién cdc dong iPSC. Bai tdng quan nay sé khdi quat cac phuong phép phat trién cic dong iPSC hién dang dudc ap dung
va cdc uu, nhuge diém chinh cda tiing phuong phép.

Tir khoa: Té bao gbc van ning, té bao gdc van ning cam ting, tdi biét hoa, phat trién dong té gbc van ning cam ting

Abstract

Pluripotent stem cells (hPSC) are uncommitted cells, which are able to unlimited self-renew and differentiate into virtually
any cell-type of the adult human body, including gametes, making them very appealing to the regenerative medicine.
Specially, the ability to reprogram somatic cells to induced pluripotent stem cells (iPSC) through ectopic expression of
defined transcription factors (for example: Oct4, Sox2, KIf4, and c-Myc) offers a great opportunity to generate pluripotent
patient-specific cell lines that can be used for autologous cell therapy, disease modelling, drug development and screening,
and cytotoxicity testing, etc. During the last decade, significant progresses in iPSC derivation have been achieved. In this
review, we provide an overview of the existing reprogramming approaches and advantages and disadvantages of each
method.

Keywords: pluripotent stem cells, induced pluripotent stem cells, iPSC, reprogram, iPSC derivation

© 2017 Ban quyén thudc Pai hoc Duy Tan

1. Gidi thiéu thanh tit ca cac dong té bao trong co thé ngudi
trudng thanh, t& bao gbc van ning (pluripotent

Vi khd nang tf tdi sinh (self-renewal) khong stem cells, PSC) da va dang mé ra mot huéng

giGi han va kha nang biét hoa (differentiation)
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di tiém ning cho y hoc thay thé va liéu phap
t& bao md [1]. C6 hai loai PSC dudc biét dén
rong rai: (i) té bao gbc phodi (embryonic stem
cells, ESC), dugc phat trién tir khéi té bao bén
trong (inner cell mass) ctia phoi trudc khi cly
ghép (pre-implantation embryo) [1]; va (ii) té bao
gbc van ning cam ting (induced pluripotent stem
cells, iPSC), dudc tao ra tu qua trinh tai biét hoa
(reprogram) céc té bao soma thdng qua viéc kich
hoat cic yéu t6 phién ma xac dinh [2]. Dic biét,
iPSC dudc tai biét hoéa tir chinh cac té bao soma
cua ngudi bénh s€ tao ra cac dong iPSC dac hiéu
bénh nhén, sé khong chi khic phuc dudc tinh
trang thai loai mién dich sau khi cdy ghép [3,4]
ma con han ché dudc nhiing van dé dao dic lién
quan dén viéc pha hdy phdi khi phat trién céc
dong ESC. Thém vao do, iPSC dudc phat trién ti
céc té bao soma ctia bénh nhan mang bénh hoic
r6i loan di truyén ciing c6 thé dudc sit dung nhu
nhiing t& bao mo hinh trong nghién cifu co ché va
sang loc thudc cho cédc bénh tuong ting [5,6].

Cac phuong phap vén chuyén

M dd phébié
o
3

6 bao gbc than kinh

'DOdE clia viec tai biet hoa

Hinh 1. T6ng quan vé cdc phuong phap phat trién cac dong
iPSC tif cdc loai té bao soma khac nhau (phéng theo [17]).
Cic té bao soma c6 thé dudc tdi biét hoa thanh iPSC bing
cach kich hoat cic yéu t6 phién ma hoic/va cic phan ti
nhd, van dung cic phuong phap vin chuyén khéc nhau.
Mbi phuong phap tai biét hod déu c6 nhiing wu va nhudc
diém nhét dinh, phu thudc vao muc dich va yéu cau cla
tung nghién cttu ma phuong phap nay hay phuong phap
khéc s€ dugc lua chon cho phu hgp.

O ngudi, iPSC c6 thé dudgc tao ra truc tiép tit
céc té bao soma bang cach kich hoat su biéu hién
ctia mot vai yéu tb phién ma xic dinh, vi du nhu
OCT3/4, SOX2, KLF4 va c-MYC (OSKM hay
cac yéu té6 Yamanaka) [7-12]. Su biéu hién tam
thoi cta cac yéu t6 phién ma ndy sé kich hoat
day chuyén phién ma (cascade of transcription)
dan dén su tai hoat héa (re-activation) va biéu

hién 6n dinh cdc gene noi sinh tham gia ki€m
soat tinh van ning cta té bao [7]. Két qua 1a hinh
thanh nhiing khuén lac tuong tu nhu cic khuin
lac ESC vé c4 hinh thai va cdc dic diém phan ti
[9,10]. Bén canh cic yéu t6 phién ma tiéu chuin
OSKM, mdt sb Iua chon thay thé nhu céc yéu to
phién ma khac (nhu LIN28, NANOG), cac yéu
td tin hiéu, cac phan ti nho, v.v., cling da dugc
dp dung, nhung it nhit mot yéu t6 phién ma -
thudng 12 OCT4 - 1a can thiét cho su ti biét hoéa
hiéu qua iPSC [4, 13-16]. Pén nay, iPSC da dudgc
phat trién thanh cong tif nhiéu loai té bao soma
khic nhau, st dung da dang hdn hop cic yéu
t6 phién ma hodc/va cic phan ti nhd, van dung
cc phuong phép van chuyén khic nhau bao gom
tich hgp va khong tich hop (Hinh 1; [17,18]).
Tuy nhién, phu thudc vio muc dich va yéu cau
cua ting nghién cttu ma phuong phap nay hay
phuong phdp khac sé dugc lua chon. Bai tong
quan nay sé cung cip mdt cdi nhin khai quat vé
cac phuong phap phat trién cac dong iPSC da va
dang dugc 4p dung va céc wu, nhudc diém chinh
cua tung phuong phap.

2. Cac phuong phap tai biét hoa

K¢é tir khi nhitng dong iPSC ngudi dau tién
dudc phat trién thanh cong [7-12], da c6 rat nhiéu
cai bién trong phuong phap van chuyén, hén hop
cic yéu td phién ma, va cac lua chon thay thé
cho cdc gene ngoai lai nhiam ti uu héa qua trinh
tai biét hoa va d€ phat trién cac dong iPSC phu
hop v6i muc dich va yéu cau da dang cta céc
nghién ctiu va ing dung. Cho dén nay, rit nhiéu
quy trinh tdi biét héa da dugc phat trién va chiing
¢6 thé dugc chia thanh cic nhém nhu: hé théng
tich hgp va khong tich hgp, c6 st dung virus hoac
khong (Hinh 2).

2.1. Cdc phuong phdp tdi biét hoa tich hop

2.1.1. Cdc hé théng virus tich hop sit dung cdc
yéu té phién ma

Cic hé théng virus tich hop thudng st dung

cac retroviral hodc lentiviral vector. Retroviral

vector chi tich hop vao hé gene clia cic té bao

dang phan chia, trong khi lentiviral vector c6 thé

tich hop dugc vao hé gene ciia ca céc té bao dang
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phan chia hoac khong. Thong thuong, cac vector
nay sé bi bat hoat trong céc té bao chua trudng
thanh nhu ESC [19]; va chi c6 nhitng dong iPSC
tdng bi€u hién ctia mang ludi gene van ning ndi
sinh va gidm biéu hién cdc gene ngoai lai méi c6
thé dugc xem 1a da dudc tai biét héa hoan toan
[20]. Ban dau, phuong phdp nay khong hiéu qua
va tao ra cdc dong iPSC chudt c6 biéu hién céc
gene van ning ndi sinh thip hon so véi ESC va
dugc xem 1a chi “tdi biét héa mot phan”. Hon
nuia, sau qua trinh tai biét hoa, mot vai gene ngoai
lai vin khong bi bat hoat, dan dén viéc tao thanh
teratoma (mot khdi u v6i cac thanh phan mo
hoic co quan tuong tu nhu cic din xuit thong
thudng ctia nhiéu hon mot 16p mam) khi nhiing
dong iPSC nay dudc ti€ém vao chudt suy giam
mién dich két hop trAm trong (SCID mice) [9].
Va tham chi ngay ca khi da bi bat hoat, nhiing
gene ngoai lai ndy van c6 thé dugc tai hoat héa
trong hoic sau qua trinh biét héa té bao, din dén
hinh thanh khéi u [9].

Mot trong nhiing trd ngai khi tai biét hoa
st dung bdn hodc nhiéu hon cac vector doc 1ap
1a viéc tdi uu hoéa ti 1¢& gitta cac vector [21].
Bén canh do6, cling c6 nhiing lo ngai vé su tich
hop ngdu nhién cla céc gene ngoai lai vao hé
gene clia cac dong iPSC c¢6 thé lam thay doi
biéu hién cdc gene ung thu (oncogene) hoic gene
tic ché khéi u (tumor suppressor gene), dan dén
nhitng hau qua khong mong mudn khi st dung
cac din xuit (derivative) clia chiing trong céc
ung dung lam sang [22]. Hon ntia, nhiing dong
iPSC dugc tao ra tu phuong phap nay thuong
khong dong nhét (heterogeneous) gy ra nhiing
kho khan trong cac phép phan tich so sanh.

Nhiing bat cip néu trén di 1an lugt dugc han
ché va/hoidc loai b biang cdch cai tién nhiing
phuong phap hién cé hodc phat trién nhiing
phuong phap méi. Thi nhit, bat cap trong viéc
st dung céac vector doc lap da duodc gidi quyét
biang viéc phat trién hé théng mot vector duy nhét
trong d6 cac yéu tb tai biét héa dudgc xen ké bési
cdc trinh tu peptide tu cat 2A [23-25]. Thi hai,
dé€ tao ra cac dong iPSC khong dau vét (footprint-
free), cac gene ngoai lai dudc dat gitia hai trinh
tu LoxP d€ c6 thé dudc cit bod sau d6 khi cé su
biéu hién cta enzyme Cre-recombinase [25,26].

Cudi cling, lentiviral vector cdm ting doxycycline
(dox) ciing da dudc phat trién va ap dung nham
khac phuc tinh trang khong bt hoat clia c4c gene
ngoai lai 6 cac dong iPSC sau qua trinh tai biét
hoa [23,24]. Nhiing phuong phap nay giup loai
bd cdc gene ngoai lai ra khoi hé gene cua cac
iPSC va/hodc gitt cac gene ngoai lai § trang thai
bat hoat sau khi tdi biét héa thanh cong. Hiéu
suat dat dudc véi phuong phép tdi biét héa nay
la ~0,1% & chudt va 0,01% & ngudi [8-10]. Dac
biét, vector STEMCCA hién dang dugc st dung
rong rai dudc bao cdo 1a c6 thé cho hiéu suit tai
biét hoa 1én t6i 1,5% [27].

2.1.2. Cdc hé thong virus tich hop sit dung mi-
croRNA

Gan day, mot sb microRNA (miRNA) da
dudc chiing minh 13 c6 kha ning ting hiéu sut
tdi biét héa iPSC khi dugc biéu hién két hop véi
cic yéu t6 Yamanaka [14]. Nhitng miRNA nay
thudc cdc ho miRNA thudng dugc biéu hién &
cac ESC va dudc cho la c6 vai tro trong viéc gidp
duy tri hinh thai dac trung cua ESC [28]. Hién
tai, van chua rd 1am thé ndo nhiing miRNA nay
c6 thé ting kha ning tai biét ha té bao nhung c6
thé 1a do chifc niing diéu khién chu ky té bao clia
chiing [14]. Subramanyam va cong su da két hop
miR-302b va/hodc miR-372 truéng thanh véi cac
yéu té6 Yamanaka d€ tdi biét hoa cic nguyén bao
s0i ngudi MRC5 va BJ nhd hé théng lentivirus,
két qua cho thay hiéu suét tai biét héa ting ~4 1an
& dong t& bao MRCS5 va 10-15 1an & dong té bao
BJ so véi viéc chi st dung cdc yéu t6 Yamanaka
[29]. Mot cong bd khéc lai chi ra ring mot sb
miRNA c6 kha nang tai biét héa cac nguyén bao
s0i chudt va ngudi v6i hiéu suét cao ma hoan toan
khong can tdi cac yéu td Yamanaka. Su biéu hién
cdc trinh tu tién miR302/367 nhd lentivirus da
tao ra cic dong iPSC vdi hiéu suit dat ~10% &
cac nguyén bio sdi bao quy dau ngudi trong ~18-
26 ngay sau khi nhiém, hiéu qua gip 2 lan so véi
viéc dung cdc yéu tb6 Yamanaka [30]. Nhu vay,
song song vdi cac yéu t6 Yamanaka, viéc dong
bi€u hién mot s6 miRNA c6 thé ting hiéu suat
tdi biét hoa, va thim chi, trong mot sb trudng
hop, chi hai miRNA ciing di d€ tdi biét héa céc
nguyén bao sdi v6i hiéu suit cao. Tuy nhién, do



92 Nguyén Thi Ha / Tap chi Khoa hoc va Céng nghé - Dai hoc Duy Tén 2(21) (2017) 89-96

st dung céc hé thoéng lentivirus nén phuong phap
cling ¢c6 mot sb6 ton tai nhu su tich hop ngiu

Ciac yéu td tai biét hoa

=

nhién, hay su khong dong nhit giita cac dong
iPSC tao thanh, v.v.

).

W —
- —
-——
T C—

__...._\:-

AN

/ Camimgduatrén DNA

4

Té bao somé \ )
\\.
\l

A
Nguréricho A \\‘
+*Khde manh ".\

== vl
T

oooomoo
-]

Thém chuyén mRMNA

« Bénh nhan \

\
\\ o
\ 5
\

o »
\ Cée protein tai to hop

miRNA

Y

1

Hinh 2. Céac phuong phéap tai biét héa (md phdng theo: https://www.helmholtz-muenchen.de/ipsc/about-ipsc/ips-
cells/index.html). Cdc phuong phép téi biét hoa phS bién hién nay bao gdm: (i) van chuyén céc yéu t6 phién ma nho
(a) virus, (b) cdm tng dua trén DNA, (c) thAm chuyén mRNA, (d) céc protein tdi t& hop; va (ii) cdm dng dua trén céc

miRNA.

2.2. Cdc phuong phdp tdi biét hoa khong tich
hop

Phuong phap khong tich hop khic phuc duge
han ché 16n nhit cta iPSC - su bién d6i di
truyén vinh vién gy ra do qué trinh tich hop.
Céc phuong phdp khong tich hdp hién nay c6 thé
dudc chia thanh nim nhém: van chuyén nhd céc
virus khong tich hgp, cac vector vong nhd, cac
plasmid, hay RNA va protein.

2.2.1. Cdc hé thong virus khong tich hop

Trong hé thdng nay, cic gene ngoai lai cling
dugc dua vao t& bao thong qua virus nhung céc
gene nay khong dudgc tich hgp vao hé gene ctia té
bao chu nhu khi st dung retroviral va lentiviral
vector.

a. Adenoviral vector

Adenovirus la mot virus ¢ kich thuéc trung
binh (90-100 nm) v6i hé gene DNA soi doi théng.
Adenoviral vector téi t6 hgp cho phép bi€u hién
cac gene ngoai lai tam thoi, § mic cao ma khong
tich hop vao hé gene ctia té bao chi. Vi thé, ade-
novirus dudc xem 12 mot cong cu bi€u hién hoan
héo d€ tao cac dong iPSC vi né c6 thé khic phuc

nguy cd tich hop ngau nhién cla cdc gene ngoai
lai vao hé gene cua cac dong iPSC tao thanh. Tuy
nhién, hi€u qua tai biét héa ctia phuong phap nay
1a rat thap (chi dat ~0,0001-0,001% & cac nguyén
bao sdi va t& bao gan chudt [31] va 0,0002% &
cac nguyén bao sdi ngudi [32]. Hiéu suét nay
thap hon ~100 1an so vdi hidu suét cla qua trinh
tai biét hoa su dung virus tich hgp (0,01-0,1%).
Diéu nay c6 thé dudc giai thich bdi mot thuc té
12 nhiéu té bao khong thé duy tri su biéu hién cta
virus du 1au d€ kich hoat t& bio vao trang thai c6
thé dudc duy tri bang nhiing yéu t6 van ning noi
sinh. Nhan dinh nay dudc b trg bdi két qua phan
tich qPCR cho thiy su bi€u hién gene adenovirus
da bi giam dan cung v6i qua trinh phan chia cta
cdc nguyén bao sgi [31]. Do d6, can phai tiép tuc
t6i uu hoa su biéu hién gene va ting hiéu suit qua
trinh tdi biét héa d€ adenovirus c6 thé dudc ing
dung rong rai va trd thanh cong cu hitu ich trong
qua trinh tai biét hoa.
b. Sendai viral vector

Sendai 1a mot RNA virus, tai ban dudi dang
RNA s0i don am (negative-sense single stranded
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RNA) trong té bao chit ciia cdc t& bao chi ma
khong tich hop vao hé gene va khdong ddc véi
ngudi [33,34]. Vector sendai rit hiéu qué trong
viéc chuyén cdc gene ngoai lai vao nhiéu loai té
bao va md khdc nhau [35] va da dugc dung dé
tai biét hoa thanh cong cac nguyén bao sgi cling
nhu céc té bao T tuan hoan & ngudi [36-38]. St
dung vector sendai bi€u hién OSKM da tao ra cac
dong iPSC tif cic t& bao T tuan hoan trong ~25
ngay v6i hiéu suit ~0,1% [37] va tif cac nguyén
bao soi v6i hiéu suat tbi da 1én téi 1%, trong do,
c6 mot s6 dong khong tim thly RNA virus [38].
Nhin chung, day la mot phuong phap tao dong
iPSC an toan va hi€u qua. Pac biét, viéc thuong
mai héa virus Sendai chifa cic yéu t6 Yamanaka
da lam cho phuong phap nay tré nén tién 1gi hon.
Tuy nhién, do nhiing vector nay dudc tai ban mot
céch lién tuc, rat khé d€ loai bo chiing khéi céc
té bao chii, 1am cho viéc phan 1ap cic dong iPSC
khong mang cac gene ngoai lai tré nén nan giai,
tham chi sau nhiéu cly truyén [38].

2.2.2. Cdc phuong phdp tdi biét hoa khong tich
hop khdc

a. Plasmid

Nhu 12 mdt phuong phdp thay thé cho cic
virus khong tich hgp, mot s nhém nghién ctiu da
phat trién phuong phép tai biét héa bang cach van
chuyén truc tiép cac vector mang cac yéu t6 phién
ma vao té bao dich. Phuong phap nay hip din béi
né6 tuong ddi don gian va dé thuc hién. Tuy nhién,
su bi€u hién cia cic gene ngoai lai khi st dung
céc plasmid tiéu chuin thudng khong di dai dé
tdi biét hoa té€ bao trir khi viéc thAm chuyén phai
dugc 1dp lai hang ngay va tham chi nhu vay, hiéu
sudt tdi biét hoa van rét thap [39]. Piéu nay c6 thé
dugc giai thich bdi mot sd nguyén nhan nhu (i)
hiéu suat tham chuyén thip cho nhiing plasmid
16n (5-10kb), din dén viéc it té bao nhan dudc da
lugng plasmid trong sudt qud trinh tdi biét hda,
(i) su pha lodng cic vector & cdc té bao dang
phan chia, hoic (iii) c4c trinh tu ctia t& bao nhan
s0 c6 mit trong vector bi bt hoat & céc té bao cia
dong vat c6 vii, din dén viéc gidm biéu hién cla
cdc yéu t6 phién ma. D€ khac phuc tinh trang nay,
Yu va cong su da su dung vector OriP/EBNAL.
Vector OriP/EBNA1 dugc duy tri qua céc lan

phan bao va duéi ap luc chon loc nhu nhiitng don
vi tai ban doc 1ap véi nhiém sic thé té bao, va do
do, da dugc dung dé€ biéu hién cic yéu t6 phién
ma trong qua trinh tao dong iPSC. Nhiing vec-
tor nay c6 thé dudc chuyén vao t& bao bing quy
trinh thAm chuyén thong thudng va cé thé dugc
loai bd bang cach loai bd chét chon loc (khang
sinh) khéi moi trudng nudi ciay. Yu va cong
su da dong tham chuyén 3 plasmid oriP/EBNA
chita 1an lugt (i) OCT4, SOX2, NANOG, KLF4;
(i1)) OCT4, SOX2, Khiang nguyén T 16n SV40
(SV40LT), KLF4; va (iii) c-MYC va LIN28, va
tai bi€t hoa thanh cong cac nguyén bao sgi bao
quy dau ngudi [40]. Tuy nhién, cling giéng nhu
nhiing phuong phap tai biét hoa khong tich hop
trén chudt [31,39], hiéu suét ctia phuong phap tai
biét héa nay rat thap (~0,0003 — 0,0006%) [40].
Thém vao d6, ~2/3 trong sb cac dudi dong (sub-
clone) clia hai dong iPSC dudc phét trién nhd
phuong phap nay van con mang plasmid.

Sau d6, d€ ting hiéu suit clia qua trinh tai
biét héa, mot s6 nhém nghién ciu khac da cai
bién phuong phap va diéu kién nuoi cly té bao.
Theo d6, thiazovivin c6 thé ting hiéu suit cla
qua trinh tdi biét héa 1én t6i 10 1an véi ~0,035%
cic té bao mau cudng rén don nhan dudc tai biét
héa & ngay thit 12 sau khi thAm chuyén [41].
Tuong tu, cic nguyén bao s¢i dugc nudi cly trén
nén vitronectin, trong moi trudng xiac dinh E8
cho hiéu suit tdi biét héa 6n dinh ¢ mic cao
(~0,006-0,1%) [42]. M{t trong nhing lo ngai
chinh ctia hé théng nay 1a viéc st dung khang
nguyén SV40LT nhu 12 mot yéu t6 tai biét hoa
bdi vi oncoprotein nay c6 thé bit hoat ci con
duong p53 din dén viéc hinh thanh cic dong
iPSC véi tiém ning gay khdi u cao.

b. Vector vong nho (minicircle vectors)

Céc vector vong nho 1a nhiing vector da dugc
tdi gian, chi mang promoter ctia sinh vat nhan
chuin va cDNA ctia cdc gene ngoai lai can dudc
bi€u hién. So véi plasmid tiéu chuin, vector vong
nhé cho hiéu suét thim chuyén cao hon va biéu
hién céc gene ngoai lai 6n dinh hon. Narsinh va
cong su da thim chuyén mot vector vong nhd
mang LIN28, NANOG, SOX2, va OCT4 vao cac
té bao nén mo6 md (adipose stromal cells) & ngudi
va thu dudc cic dong iPSC véi hidu suét dat
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0,005% sau 4 tuan [43]. K§ thuat nay c6 1gi thé
trong nhiing nghién cttu Gng dung bdi vi nhiing
té bao soma & ngudi co thé dudc tai biét héa ma
khong bién ddi hé gene, khong lién quan dén céc
trinh ty virus hay oncogene (nhu c-MYC). Tuy
nhién, hiéu qua cta phuong phdp nay rit thap
va cho dén nay van chua c6 mot cong trinh nio
bdo cdo vé su tai biét héa thanh cong mot dong
té bao soma nao khac ngoai té bao nén md md.
Thuc té nay cho thiy, can phai lip lai nhitng két
qua nghién cu nay trén nhitng dong té bao soma
khdc, va tiép tuc t6i uu héa quy trinh tdi biét héa
dé phuong phap nay c6 thé dudc ing dung rong
rai.

c. mRNA

Dé phat trién cac dong iPSC khong du vét,
Warren va cdng su da phat trién mot phuong
phdp c6 thé tai biét héa mot cach hiéu qua nhiéu
loai té bao soma khac nhau bing cach van chuyén
truc tiép cic phan tif mRNA dugc tdng hop
nhan tao vao té bao [44]. Hiéu suit dat dudc
v6i phuong phap niy cao hon nhiéu so véi céc
phuong phap khong tich hgp khac, véi khoang
>2% céc nguyén bao soi BJ ngudi dudc chuyén
thanh iPSC sau chi 17 ngay khi st dung hon hgp
5 yéu t6 phién ma OSKM va LIN28 (OSKML).
Dic biét, hiéu sult tdi biét hda c6 thé dat t6i 4,4%
khi két hop nudi ciy té bao & 5% O2 va thém acid
valproic vao mdi trudng nudi ciy [44]. Nhiing
két qua nay cho théy, day 1a mot phuong phép tai
biét hod tuong d6i hiéu qua. Mic du vay, phuong
phdp nay van ton tai mot s6 diém han ché nhu (i)
rt ton cong stic (yéu ciu phai thém mRNA mbi
ngay trong vong 7 ngay lién tiép), va (ii) cho dén
nay, phuong phap nay van chua dugc 1dp lai trén
bat ky mot loai té bao nao khc ngoai nguyén bao
SOl.

d. Protein

P& tranh viéc dua vat lidu di truyén bén ngoai
vao trong t& bao trong qua trinh tdi biét hda, cac
nha khoa hoc da phat trién phuong phap tai biét
héa méi — van chuyén cdc yéu td phién ma vao
té bao dudi dang cac protein. Han ché 16n nhat
ctia phuong phap nay 1a tdng hop mdt lugng 16n
céc protein c6 hoat tinh sinh hoc ¢6 thé di qua
dugc mang ban thAm cda t& bao. Tuy nhién, mot
s6 bao cdo da chiing minh ring cc protein c6

thé dugc chuyén truc tiép vao té bao in vitro va
in vivo khi dudc hop nhit véi cic peptide dan
truyén trung gian [45-47]. Cho dén nay, chi c6
hai nhém nghién ctiu c6 thé san xuét dugc luong
di 16n protein c6 hoat tinh sinh hoc d€ tai biét
hoa 0,006% cac nguyén bao sdi chuodt [48] va
0,001% cac nguyén bao sdi ngudi [49]. Zhou
va cOng su da tao ra protein tai t6 hgp OSKM
hop nhét véi peptide din truyén trung gian poly-
arginine. Nhiing protein ndy dugc bi€u hién &
E.coli trong cdc thé vii; sau d6 sé dugc tinh sach
va xi ly trude khi chuyén vao té bao. Bing cach
dan truyén nbi tiép cac nguyén bao sgi phoi chuot
mang reporter OCT4-GFP véi cdc protein tai to
hgp OSKM hoac OSK, cung v6i su c6 mat cua
acid valproic trong moi trudng nudi cly, cc tic
gid da thu dudc cac khuin lac GFP+ [48]. Kim
va cOng su da tao ra cic dong té bao HEK239
on dinh biéu hién mot trong 4 yéu td tdi biét
héa OSKM di dugc hop nhét véi mot day gom 9
arginine va myc tag. Sau d6, hdn hop chiét xut
ctia nhiing té bao nay dudc dung dé xi ly cic
nguyén bao sdi so sinh & ngudi theo chu ky lap
lai 3-4 1an: x ly v6i hén hop céc protein trong
16 gid sau d6 nuoi cly té bao trong mdi trusng
ES1 trong vong 6 ngay; sau ~8 tuan (gip ddi thoi
gian tai biét hoa st dung virus), mot s6 khuin lac
iPSC da dudc hinh thanh [49]. Nhu vay, méc du
la phuong phap an toan va phu hgp trong viéc tao
ra cc dong iPSC khong dAu vét ddp ting cac muc
dich nghién ctiu va diéu tri khac nhau, phuong
phép tdi biét hoa st dung protein ton tai mot sd
han ché nhu (i) tai biét héa rat chAm va cho hiéu
qua thip, va (ii) nhitng protein tdi t& hop st dung
trong phuong phap nay thudng khé cé thé tinh
sach du luong can thiét, 1lam cho ching khé c6 thé
dugc st dung mot cach thuong quy trong phong
thi nghiém.

3. Két luan

C6 nhiéu phuong phép tdi biét héa khac nhau
da va dang dudc ap dung d€ tdi biét héa céc loai
té bao soma khac nhau (Hinh 2). Viéc Iua chon
mot phuong phép tai biét héa phu hop phu thudc
vao nhiéu yéu t6, cu thé nhu (i) loai té bao dugc
dung, (ii) hiéu suét cia phuong phép, va (iii) muc
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dich st dung ctua nhiing dong iPSC tao thanh.
Nhiing yéu t nay sé dudc cin nhac dua trén muc
tiéu chinh cta du an. Néu cac dong iPSC dudc
st dung cho cac muc dich khac ngoai li€u phap
y hoc thay thé thi lentiviral vector c6 thé dugc
xem 12 mot Iwa chon hop 1y vi nd c6 thé tai biét
héa dudc nhiéu loai té bao soma khac nhau véi
hiéu suét tuong ddi cao [27]. Hon nita, v6i su
bi€u hién cta Cre-recombinase, cdc gene ngoai
lai nam gitta cdc vi tri LoxP c6 thé dudc loai
b, tao ra cac dong iPSC khong dau vét [25,26].
Trai lai, khi phét trién nhiing dong iPSC st dung
trong c4c ting dung 1Am sang, can st dung nhiing
phuong phap hoan toan khong dé lai diu vét. Vé
phuong dién nay, tai biét hoa st dung mRNA Ia
mot lua chon tiém ning, tuy nhién phuong phap
nay tuong ddi phiic tap va cho dén nay méi tai
biét hoa thanh cong cac nguyén bao soi [44].
Ngudc lai, sendai virus c6 thé tdi biét héa hau
hét céc loai t& bao nhung phai can dén it nhit 10
1an cdy truyén d€ c6 thé tao ra nhitng dong iPSC
khong dau vét. Trong phan 16n cic trudng hop,
hdn hop bdn yéu t6 phién ma OSKM dudc st
dung. Sau d6, d€ ting tinh an toan cho cic dong
iPSC, oncogene c-MYC hoac/va KLLF4 dudc loai
b6 khdi hdn hop cac yéu tb tdi biét hoa [4,12,13].
Ngoai ra, viéc sit dung mot sd phan tit nhd va
diéu chinh diéu kién nuéi cly [4,16] ciing cai
thién dang ké hiéu suit clia qud trinh tai biét hoa.
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Tom tat

Hién tugng phén biét BCva BN trong qua trinh hinh thanh ning suét cay trong thu hiit sy quan tAm ctia nhiéu nha nghién
cttu. Hai chi s6 dong vi bén *C va "N trong mo cay gitp 1am sing t6 co ché ciia canh tranh dinh dudng trong hé thong
trong xen, hoic st dung ciy che phd. Trong diéu kién di nudc, dnh sdng, thi canh tranh dinh dudng lam ting *C va SN
trong mo cdy, nhung lam gidm ham lugng dam trong 14 cdy va ning suit cudi cling ciia cy trong. Day sé 1a mot trong
nhitng chi thi gép phin chon cy trong xen trong diéu kién han han dudi 4nh hudng clia bién ddi khi hau nhit 1a vao mia
khé & Mién Trung, Viét Nam.

Tir khoa: Cay che pha, cy trong xen, dong vi bén

Abstract

Carbon and nitrogen isotope fractionation during photosynthesis draws large attention of scientific commumity. The com-
bined use of §'*C and 6'°N values in plant tissues help elucidating discrimination mechanism in relay cropping or cover

crop systems. In abundant supply of water and light, N competition increased O 3C values and 6"°C as well as leaf-N
concentration and maize yield. These signatures will help to identify suitable cropping systems, particularly, under drought
conditions affected by climate change in the center of Vietnam.

Keywords: Cover crops, relay cropping, stable isotopes
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1. M6 dau khéi thuc vat. Dong vi 1 cdc nguyén tif trong d6

hat nhan nguyén tif c6 chifa cung s6 lugng hat

Trong cic nguyén tb hod hoc, carbon va nito
c6 vai trd quan trong trong qu4 trinh san xuit so
cAp sinh khéi trén trdi dat. Dong vi bén trong tu
nhién ctia hai nguyén t6 nay c6 thé dugc st dung
dé€ nghién ciu co ché ctia qud trinh san xut sinh

Email: vudinhtuan2001@yahoo. com (Vi Pinh Tuln®)

proton nhung s hat neutron khéc nhau va do d6
c6 s6 khdi khac nhau. Carbon trong tu nhién ton
tai nhiéu dong vi, tuy nhién phd bién nhit 1a '>C,
BC va'*C. Pong vi 'C c6 tinh phong xa, do hat
nhén ctia dong vi ndy khong bén tu bién ddi thanh



98 Vii Pinh Tudn / Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tan 2(21) (2017) 97-100

cac dong vi khac bén hon va phat ra céc tia biic
xa . Hai dong vi con lai 1a dong vi bén, v6i ham
lugng tuong tng >C (98,89%) va 13C (1,11%).

Nito c¢6 hai dong vi bén, N, va SN, Ti sb
gitfa cac dong vi nay dudc so sanh tuong doi
véi nito trong khong khi xung quanh. Ti s nito
thudng c6 mdi lién hé véi qud trinh phan giai, cb
dinh dam va chuyén ho4 nito trong dat.

Theo nghién ctu gan day nhét ciia nhiéu co
quan nghién cifu thi véi cac kich ban bién ddi khi
hau (BDKH) khac nhau déu c6 xu huéng thdi tiét
nang néng hon, bc thoat hoi nuéc bé mit ting
cao giy kho han trAm trong hon & nhiéu noi, dan
dén nguy co bi sa mac héa va lam tut giam ning
suit cdc san phdm nong nghiép. D€ xac dinh giai
phdp thich dng v6i bién ddi khi hau, viéc ung
dung dong vi bén carbon va nito 1am sing té co
ché ctia qud trinh san xuét sinh khdi lién quan
dén thoi tiét bt 16i nhu han han, ning néng. .. cé
vai tro 16n dbi véi khoa hoc va thuc tién.

2. Cac tinh toan co ban lién quan dén thanh
phan dong vi

DE stt dung va hi€u o qud trinh ‘phan biét’
dong vi trong ciy, mau phan tich ngudi ta thudng
dung gia tri delta (6). Vi du 6 cia 13C dugc tinh
nhu sau:

6HC(%) = [(Rsample/Rﬁtanc{ard) - 1] * 10?

Trong do R mpie 12 ty so dong vi ndng/dong vi
nhe ctia mau *C/'2C, con Ryungara 12 ty $6 d6 clia
chit chuin. Chit chun thudng dung 1a Vienna
Pee Dee Belemnite (V-PDB) dugc dinh nghia c6
6'3C=0. Do dugc nhan véi 1000 nén chi s6 & nay
c6 gia tri bang phan nghin (%). Gi4 tri ctia chi
s6 6 c6 thé am hodc duong. Tri gid duong chi ra
ring miu c6 nhidu dong vi ning hon so vé6i chit
chuén, tri s Am nghia 12 mAu c6 it dong vi niing
hon so véi chit chuin. Nhu vy mot mau cé gid
tri 0 khong c6 nghia 1a mot dong vi nao d6 bang
0, ma chi néi 1én mau d6 c6 ty 1é dong vi tuong
duong chit chuin.

3. Su phan biét dong vi carbon trong cay

Qua trinh quang tdng hop carbonhydrat tit
CO, va nuéc chii yéu dugc thuc hién nhs diép
luc. Thong thudng cdy trong ua thich carbon nhe

12C hon la carbon ning (13C). Su phan biét nay
dudc thé hién qua cong thiic:

A =a“ 4 [by+ @by - 5)| £

Trong d6 ¢, va ¢; 1a phan CO, trong khong
khi va trong khi khéng clia mé thuc vat; b4 va
b3 1a hé s6 phan biét cia men PEP-carboxylase
(-5.7% & 25°C), va Rubisco (29%), @ 1a hé s6 ro
ri dién ra & cong 14, s 1a hé s6 phan biét carbon
trong qua trinh ro ri (1.8%). Trong md hinh don
gian hon [2] coi toan bd qua trinh trong cay dién
ra dugc mo ta nhu Hinh 1.

Trong md hinh don gian hon [2] coi toan bd
qud trinh trong cay dién ra dugc mo ta nhu Hinh
1.

CO, trong . f= 0,35

CO, khéng khi khi khéng .

(0,6%:) NN cla lé (5, = ) )
A= 4,4% 06%) A= 2%

CO, cé dinh béi cay tréng
(-28,4%)

CQ, khuyéch tan trd lai | 1= 0,65
khéng khi (0,6%) —

A= 4,4%o

Hinh 1. M6 phdéng don gi4n qua trinh c6 dinh carbon clia
cdy va su phan biét dong vi. Hé sb phan biét khi c6 dinh
carbon 12 f (29%), con khi khuyéch tan ra khong khi 1a 1-f
(4,4%).

Vi cdy Cs, qua trinh quang hdp dién ra bat
dau bang viéc men RuBisCO cb dinh CO, xam
nhap thong qua khi khdng. Gia st rang qud trinh
¢ dinh carbon chi xy ra hién tugng phan biét
dong vi do men RuBisCO, gid tri cudi clng cia
§ trong thuc vt C3 1a 6" Crpngunr trit di gid tri
xdy ra tai men RuBisCO, tiic 12 6"3Comucvar = -
8% - 29% = -37%. Mit khic néu khong c6 su
phan biét tai men RuBisCO ma chi c¢6 phan biét
do qua trinh khuyéch tan thi

0B Corotucvar = -8% — 4,4% = -12,4%.

Tuy nhién trong tu nhién ca hai qua trinh nay
dién ra song song dong thdi, va déu phu thudc
vao cac yéu tb moi trudng nhu dinh dudng, phan
bén, anh sang... do d6 gia tri cta 6" Copmucvar
C3 thuc t& nam khoang giita -37% va — 12,4%.

Vi cdy Cj, giai doan dau tuong tu nhu & ciy
C3 la qua trinh xam nhép cia CO_2 vao md la
thong qua khi khdng, tuy nhién dudc cb dinh bsi
men phosphoenolpyruvate (PEP) carboxylase co
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gia tri phan biét carbon -6% [1]. Néu chi c6 qua
trinh nay dién ra thi 6"*C,omuevar C4 € 12 -8% —
(-6%) = -2%. Ngudgc lai néu chi xay ra qud trinh
khuéch tan thi 63 Cpmucvar C4 € 12 = -8% — 4,4%
=-12,4%. Va néu suy luan tuong tu nhu qud trinh
dién ra & cay C3 thi thuc vat C4 sé ¢6 63 C omucvar
nam trong khoang -12,4% dén -2%. Thuc té thuc
vat C4 c6 gia tri 6 xung quanh -14%. Két qué
nay do cod ché sinh hoa dic biét dién ra trong
mo thuc vat C4. Hop chét ¢b dinh bdi men PEP
dugc chuyén qua cudng 14 sau dé di hoa thanh
hop chét nhu & thuc vat C3. Qua4 trinh nay gidi
phoéng CO, tich lu§ véi ndng do cao va dudgc cb
dinh lai béi men RuBisCO. Chinh nhd su phan
biét ctia men RuBisCO, hip thu phan tit CO, nhe
hon (13C théap), 1am cho CO, trong cubng 14 c6
ham Iugng phan ti ning 16n (1*C cao). Khu vuc
CO, c6 nhiéu phan ti '*C nay trong cudng 14 1o
ri ra ngoai, két qua 12 6"3C,pomucvar VAL gidm di so
véi gia tri suy luan -12,4%, chinh vi viy thuc té
6" Copthucvar C4 s ¢6 gid tri thap hon, bién thién
xung quanh -14%.

Voi cdy quang hop theo chu trinh CAM thi
qua trinh quang hop dién ra tuong tu nhu cay C4,
tuy nhién, qud trinh ¢ dinh CO, dién ra ban dém
va men RuBisCO c¢b dinh lai CO, d6 vao ban
ngay khi c6 anh ning mit troi. Toan bo qud trinh
nay dién ra tuong tu nhu cdy C4, tuy nhién su
1o ri Xy ra it hon, vi vay gia tri "3 Comucvar CAYy
CAM sé chi xung quanh -11%.

Trong diéu kién mdi truong khac nghiét hon,
vi du nhu khd han hoic thiéu dinh dudng, ciy
trong thudng phan tng bing cich déng khi
khéng lai, din dén thay d6i hoat dong ctia men
Rubisco va PEP tir d6 giam xuét tiét '*C ra ngoai
moi trudng trong qua trinh ho hip, khién ty 1&
B3C/"2C trong md cay bi thay d6i [3, 4]. Diéu nay
khién cho cay trong bi han c6 gid tri 3C cao hon
cdy trong trong diéu kién di nuéc. Tuy nhién véi
mdi yéu t6 gy ra thay doi '3C khac nhau. Chang
han nhu cdy ngd (Zea mays L.) 1*C giam di khi
bi han, ting 1én khi bi thiéu dam [4]. Gan day
nhét [5] va [6] di thdy mébi lién hé 1o rang cla
viéc ting '3C do thiéu dam cung cip tir dit khi
trong ngd canh hang rao keo dau (Leucaena leu-
cocephala) hodc canh bang cd ghiné (Panicum
maximum).

Két hop chi thi 3C véi "N cho phép danh
gi4 tinh trang canh tranh dinh dudng ciy trong,
vi du cy ngo bi cdy trong xen (cd ghi né, lac dai
—Arachis pintoi) canh tranh dinh dudng din dén
giam hip thu dam, ting '3C dong thoi gidm PN
va gidm ning suit ciy trong. Ly do clia viéc thay
ddi gid tri N trong cay 1a do c6 su khdc biét ty 18
dam cay hut tif hai nguén dam khéc nhau. Thong
thudng ngudn phan dam bén vao c6 tri s6 °N
x4p xi 0, con dam trong dit do xay ra qua trinh
nitrate hod, phan dam hod dudc hip phu bdi vi
sinh vat c6 gia tri xung quanh 6-7 [7-10]. Vi vay
néu cdy trong bi loai ciy khac canh tranh dam,
n6 budc phai hit dam tir dt, din dén SN trong
mo cdy cao hon khi bi canh tranh. Ngudc lai néu
khong bi canh tranh thi >N trong mé cay xap xi
bing 0 néu hit dam tit phan bon.

Bang 1 duéi day trinh by két qua nghién ctiu
gid tri 63 Cppr1ango trong dicu kién trong cdy c6
bing ¢ Ghine (T2), trong lac dai che phu (T3)
va xen dau nho nhe (Phaseolus calcaratus) (T4).
Két qua chi ra rang 6'3C,.5114ngs hoan toan bi &nh
hudng bdi canh tranh dinh dudng dam. Chang
han cdy ngo vi tri gan hang c6 Ghine c6 gia tri
6'3C cao hon so véi hang ngd xa biang c6 (bang
1). Piéu nay din dén ning suit, dam trong mau
14 ngd clia hang st bang co ciing bi giam han so
v6i hang ngd xa bang co6. So sanh gitta cac cong
thiic ciing cho thy cic cong thic trong xen lac
dai ho#c c6 biang c6 dinh dudng bi canh tranh dan
dén 6'3C cao hon, nhung niing suit va ham luong
dam trong mau 14 ngod thip [7]. Minh chiing tiép
theo khang dinh su canh tranh dinh dudng chinh
1a 6N bi ting 1én néu ciy bi canh tranh dinh
dudng va phai hip thu dam tir dat- 12 ngudn dam
c6 gid tri 6'°N cao hon so v6i dam phéan bon.

4. Két luan

Hai chi s6 dong vi bén PN va 13C trong mo
ciy hoan toan c6 thé tng dung danh gid canh
tranh dinh dudng va ning suit cudi ciing ctia cdy
trong. Pay sé 1a mot trong nhiing tiéu chi chon
cdy trong xen trong diéu kién han han dudi dnh
hudng ctia bién ddi khi hau. Tuy nhién hién tuong
canh tranh dinh dudng xay ra hay khong phu
thudc vao nhiéu nhan td nhu thoi ky sinh trudng,
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ché d6 4m dat. .. Do d6 tiép tuc tién hanh nghién
cfu nham lam 16 hon co ché cia canh tranh dinh
dudng trong hé thdng trong xen nhit 12 vao mia
khd & Mién Trung, Viét Nam la hét stic can thiét.

Bang 1. Niing sut cay trong, ham luong dam, gid tri §'°C
va 81N trong md 14 ngd & cac cong thiic khac nhau tai Son
La, Viét Nam

Céng thirc N&ng suit N md la 3 mo 1 3N mo I3
gm? % %o %o
T1: Canh tac nhw nguoi dan
Pl 415 A 7450 1145 © 28
(D ching) 540+15 2745 (27) 11.45 (27) 120 (27)
T2: Trung binh c6ng thirc 4224048 254 (27)  -1141% (27) 108 (27)
béng co
- Hang sét bing cb trén 369:70° (9)  262°  (g) A1133° (9) 24° (9
- Hang xa bang cé 676£30° (9) 2.90° (9) -11.60° 9) 05%  (9)
- Hang sét bing c dudi 21+46° (9) 265° (9) 1317 (9) 270 (9
T3: Lam d4t t6i thiéu + lac
o ’ 42348 .69 % 1133 A 84
dai ch i dat 457423 2695 (27) 1133 (27 28% (27
T4: Lam d&t t6i thiu +
am datTOHTNIBU+Xen 35,194 2875 (27) 1148 B (27) 07° (27

d&u nho nhe

Trong ngoic 1a s6 miu. Gid tri theo sau cling
chit thé hién sai khdc khong c6 y nghia (p<0,05).
Chtt in hoa so sanh gitia cac cong thuic, chu
thudng 12 vi tri trong cong thiic T2. Nguon [7].
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Tom tat

Trong dé tai nay, chiing t6i trinh bay phuong phdp méi tdng hop hat chitosan tir tinh chia lién két ngang tif nhitng vat liéu
phé thai dung dé€ xi Iy nudc thai 6 nhiém. Phudng phap bao gdm cac budc: tong hdp sét tif (magnetite) tli xi thép, tdng hop
chitosan tit vo tom va tao lién két ngang cho hat chitosan tit tinh bang dich chiét tra xanh. Hinh thai, kich thudc hat, thanh
phan pha cuia vit liéu tong hop dugc xdc dinh biang phudng phap hién vi dién ti quét (SEM), phudng phép hip phy-khut
hép phu N, (BET), nhiéu xa tia X va phu’dng phép phan tich pho hong ngoai FTIR. Sy dnh hudng cta nhiét d9, nong do
tra xanh, thdi gian ngdm dén do bén clia hat chitosan tif tinh trong moi trudng axit da dudc khao sat mot cach hé thong.
Két qua nghién cifu cho thiy ring, qu4 trinh tao lién két ngang cho chitosan tit tinh bang dich chiét tra xanh dat dugc hiéu
qua tot nhit véi ndng do dich chiét tra xanh 1:20 (w/v), tai nhiét d6 60 °C va trong thoi gian 48 gio.

Tir khéa: Chitosan tif tinh, xi thép, vd tdm, tra xanh, tdng hop

Abstract

In this study, a new method for synthesis of cross-linked magnetic chitosan particles for wastewater treatment was reported.
The developed method includes preparation of magnetite from steel slag, preparation of chitosan from shrimp shells,
preparation of magnetic chitosan particles and their cross-linking by green tea extract. The phase composition, chemical
structure, morphology and particle size measurement were performed by using X-ray diffraction (XRD), scanning electron
microscopy (SEM), Fourier-transform infrared spectroscopy (FTIR) and Brunauer—Emmett-Teller (BET) method. The
influence of the temperature, concentration of green tea extract and soak time to the solubility of magnetic chitosan
particles in acid media were investigated systematically. The obtained results showed that the optimal conditions for
cross-linking of magnetic chitosan particles by green tea extract were found to be as follows: soaking time of 48 hours,
temperature 60 °C and concentration of green tea extract of 1:20 (w/v).

Keywords: Cross-linked magnetic chitosan, steel slag, shrimp shells, green tea, synthesis
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1. Pit van dé

Nudc 12 nguodn tai nguyén vo cling quy gid va
khong thé thay thé dbi v6i con ngudi. Tuy nhién,
trong nhitng nim gan day, cac ngudn nudc khip
ndi trén thé gidi da bi 6 nhiém nghiém trong do
su phat trién nhanh chéng ctia nén cong nghiép.
Cac héa chit doc hai, kim loai ning va thubc
nhudm tlf cdc nha mdy san xuét héa chit, luyén
kim, xi ma, san xuét gidy, dét may, loc dau...
dugc thai ra moi trudng, theo ngudn nude di vao
co thé gdy anh hudng xiu dén stic khée ctia con
ngudi [1]. Do vy, xii ly nudc thai 12 mot van dé
hét siic quan trong va dang dudc nhiéu nha khoa
hoc quan tam. C6 nhiéu gidi phap dudc cac nha
nghién cifu dua ra nham tich kim loai ning va
phi&m mau nhudm ra khoi dong thai nhu: két tia
héa hoc, oxy hoa - khtt, loc cd hoc, trao d6i ion,
tach mang, phan hiy sinh hoc, hip phu trén vat
liéu than, dt sét... Trong d6, hip phu dudc ddnh
gia 12 phuong phap don gidn va hiéu qua nhét
trong viéc loai bd cic chit vo co va hitu co gay 6
nhiém moi trudng [2-6].

Hién nay, chitosan dudc xem nhu 1a mot chét
h4p phu ly tudng trong xt 1y mdi trudng nhd ¢
nhiing dic tinh ndi bat nhu: tinh khang khuin
va tinh tuong thich sinh hoc cao, khong gay doc
hai cho ngudi va mdi trudng, phan huy sinh hoc
nhanh, dé bién tinh, ngudn cung cp phong phd,
dic biét 1a hiéu suit hap phu dbi v6i kim loai
va thuéc nhudém hitu co cao [7]. Chitosan, mot
polyme sinh hoc dang glucosamin, 12 san phim
deacetyl héa chitin ldy tif vo tom, cua, mot vai
loai ndm va mot s6 loai dong vat gidp xdc. Chitin
¢6 nhiéu trong tu nhién, n6 con 1a phé thai phd
bién cta nganh cong nghiép ché bién thiy san.
Khi xit Iy d€ chuyén sang dang chitosan véi gid
kh4 ré lai c6 kha ning hip phu t6t cac kim loai
ning va cic chit hitu co khac. Do dic tinh cla
nhém amino tu do trong céu triic chitosan dudc
tao thanh khi deacetyl hoa chitin, cac phtic chelat
ctia n6 lam cho kha ning hip phu kim loai ting
gAp nhiéu 14an so Vvéi chitin.

Tuy nhién, viéc st dung chitosan d& hip phu
kim loai ning va phdm mau nhudm van chua
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dugc 4p dung phd bién do rat khé tach chit hap
phu ra khoi nu6c thai sau khi hdp phu biang cac
phuong phap truyén théng nhu loc va sa lang, va
khi d6 chitosan c6 thé trd thanh chit giy 6 nhiém
thi cip [8]. Ngoai ra, do c6 do tan kh4 tot trong
moi trudng axit nén chitosan va chit hip phu trén
c0 s chitosan han ché st dung trong moéi trudng
axit. D€ khic phuc nhitng nhudc di€m trén, cic
nha nghién ctfu da 4p dung cong nghé ti tinh dé
thu hoi vat liéu hap phu, dong thdi bién tinh tao
chitosan c6 lién két ngang dé ting do bén cia vat
li€u trén co sd chitosan trong mdi trudng axit va
c6 thé tai st dung nhiéu 1an.

Hién nay, trén thé gidi ciing nhu & trong nuéc
dd c6 nhiéu cong bd vé viéc téng hop hat chi-
tosan lién két ngang c6 ti tinh d€ loai bo kim
loai ning va cac chit 6 nhiém doc hai ra khdi
dong thai [9-11]. Nhung trong cic nghién ctu
tdng hop chitosan lién két ngang c6 tir tinh hién
nay hau hét st dung cic nguyén liéu dat tién
nhu: F€C13.6H20, FeClz.4H20, FeS 04.7H20,
Fe(NO3);.6H,0, chitosan thuong mai gia thanh
cao... Bén canh do, viéc st dung nhiéu héa chat
c6 doc tinh cao nhu glutaraldehyde, formalde-
hyde, epichlorohydrin... d& bién tinh chitosan tao
lién két ngang sé gay 6 nhiém moi trudng va anh
hudng dén stic khde con ngudi. Do dé, dé khic
phuc nhiing nhugc diém néu trén, ching toi dé
xuat phuong phdp méi téng hop vat liéu hip phu
tlf tinh trén co s& chitosan dung dé xu ly nudc
thai tif nhitng vat liéu phé thai, va st dung nhiing
nguyén liéu ty nhién than thién v6i moi trudng.

Nhién thiy, xi thép véi ham lugng sat chiém
khoang 15-22% 1a mot chit thai ran phat sinh tir
qua trinh luyén gang, thép va sat [12]. Udc tinh
mdi nim & Viét Nam c6 khoang 1-1.5 triéu tin xi
thép dudc thdi ra tif cic nha mdy san xuét thép,
va hon 90% luong xi ndy van dang dudc d6 dong
trong bai thai tai cic nha mdy hoic chon 1dp sau
[13]. Bén canh d6, Viét Nam 13 nudc c6 nguodn
thiy san vO cung phong phu, dic biét l1a tom,
cua, muc... M6i nim c6 hang triéu tin vo tom
dudc thai ra tir cac nha may san thuy san. Vi vay,
tan dung nguodn thai xi thép d€ tdng hop sat tir
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Fe30,4 va vo tdm dé tong hop chitosan, tir do tao
hat chitosan tif tinh dé xif Iy moi trudng sé mang
lai hiéu qua kinh té 1in moi trudng.

Hon nia, d€ tao lién két ngang cho chitosan
ngudi ta c6 thé st dung cac phuong phap vat
ly nhu xi ly bing tia cuc tim, nhiét do, biic
xa gamma va phuong phap héa hoc nhu glu-
taraldehyde, formaldehyde, epichlorohydrin ...
Tuy nhién, khuyét diém ctia phuong phap vat ly
12 kh6 c6 thé kiém soat dugc do tao lién két ngang
clia chitosan va dd lién két khong cao, dbi véi
phuong phdp héa hoc cic chit st dung d€ tao
lién két ngang c6 doc tinh tuong dbi cao nén han
ché st dung cho muc dich xi Iy méi trudng [14].
Trong nhiing nim gan day, cic nha nghién ciu
da dé xut st dung polyphenol tu nhién nhu axit
tannic va proanthocyanidin d€ tao lién két ngang
cho chitosan [15, 16]. Axit tannic va proantho-
cyanidin l1a cac dang déc biét ctia tannin, mot hgp
chit phenol da nguyén tif ¢6 nhiéu trong 14 che, 14
v6i, vé ming cut, qua hong xiém... Nhung trong
hau hét cic cong bd vé viéc st dung axit tannic
va proanthocyanidin nhu chit tao lién két ngang
cho chitosan déu sir dung axit tannic va proantho-
cyanidin tdng hop c6 gid thanh cao. Trén ¢ sG
do6, chiing t6i dé xuit phuong phap ting do bén
ctia chitosan bang céch tao lién két ngang bang
céch st dung truc tiép dich chiét tir tra xanh.

Muc dich cua nghién ctiu nay la nghién ctiu
tao hat chitosan tif tinh c6 lién két ngang tit nhiing
vt liéu phé thai: vo tom va xi thép, dong thdi tao
lién két ngang cho vit liéu tdng hop bang dich
chiét tra xanh.

2. Thuc nghiém va phuong phap nghién ciu

2.1. V@t liéu va héa chdt

Vo tom, dau tom kho con lai sau qud trinh
ché bién tom dong lanh dudc thu mua tit Cong ty
thdy san Thuan Phuéc (s6 2, dudng Bui Qudc
Hung, Tho Quang, Quan Son Tra, Da Nang),
dugc dung 1am nguyén lidu san xuat chitosan
ma khong tinh ché thém. Xi thép duogc ldy tur
Nha mdy thép Pa Nang (Khu cdng nghiép Hoa
Khanh, Lién Chiéu, thanh ph6 Pa Nﬁng), sau
d6 nghién, sang qua rdy c6 kich thudc 16 145
um. Tra xanh dudgc mua tu tra xanh thuong mai.

Céc héa chit NiS 04.6H,0, CuS 04.5H,0, HCI
36.5%, CH;COOH 99.5% va NaOH 96% dugc
mua tif cong ty Merck (Pic). Cac thudc thi
dimetylglioxime va natri diethyldithiocarbamate
dugc mua tu hang Sigma Aldrich.

2.2. Tong hop sdt tiv Fe;04 tir xi thép

Sit tit Fe;04 dudc tdng hop tit xi thép dua
theo phucong phép [17] v6i mot vai thay doi. Bot
xi thép dudc hoa trong axit HCI 50% (v/v) v6i ti
1¢ ran:1ong 1:6, khudy lién tuc bing mdy khuiy
tu ¢ nhiét do 80 °C trong 90 phut. Sau do, loc
ldy phan chét 16ng va thém vao d6 mot luong
xdc dinh dung dich H,O, 30% d€ chuyén toan
bd lugng Fe** thanh Fe*. Tiép theo, cho tir tir
dung dich NH,OH dam dic vao hén hop cho
dén khi pH~ 4 thu dudc Fe(OH);. Loc lay két
tha Fe(OH);, rita két tia nhiéu 1an vé6i dung dich
HCI 1% (v/v) va sau d6 véi nudc cat. Két tia thu
dugc dem sy kho, sau d6 tron vSi bot than cii
theo ti 1& 1:1 (w/w) va cho hdn hgp vao chén nung
day kin nip va nung trong 10 nung & nhiét do
1000 °C trong 4 git. Sau d6 rira nhiéu lan bing
nude cét thu hdi bang nam cham trong nudc, loc
va sdy kho thu dugc Fe;0,.

2.3. Tong hop chitosan tit v tom

Chitosan dugc tong hgp t vO tdm theo
phuong phép truyén théng bao géom cic budc:
loai khodng, loai protein va deacetyl. Vo tom
dugc rira sach, phoi kho va cat thanh méanh nho,
sau d6 tién hanh loai khodng véi HC1 7% theo ti
1€ 1:40 (w/v) tai nhiét do phong trong 24 gid. Sau
d6, vé tdom dudc rira sach nhiu 1in bang nudc
dén pH trung tinh rdi tién hanh loai protein véi
dung dich NaOH 10% theo ti 1€ 1:20 (w/v) trong
24 gi6 ¢ nhiét do 60 °C ta thu dudc chitin. Chitin
sau khi dudc rira sach dén pH trung tinh dugc sy
kho va tién hanh deacetyl bing dung dich NaOH
50% theo ti 1¢ 1:20 (w/v) trong 48 gid tai 60 °C.
Loc, rita san pham nhiéu 1an véi nuéc néng, sau
d6 v6i nuSe cAt dén moi truong trung tinh, cubi
cuing dem sdy trong ti siy chan khong & 60 °C
trong 24 gio.
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2.4. Tong hop chitosan tir tinh chita lién két
ngang

Chitosan dugc hoa tan trong dung dich
CH3;COOH 3% véi ti 1& 1:20 (w/v) d€ tao dung
dich keo. Cho mot lugng Fe;O4 xac dinh (30%
tir khdi luong cla chitosan) vao dung dich keo
chitosan khudy lién tuc biang mdy khuéy co trong
vong 1 gi6. Sau do, cho tu tu dung dich NaOH
5M vao hén hop cho dén khi pH dat dén 9-10 dé
tao hat chitosan tif tinh. Loc, riia san phdm bang
nu6c dén pH trung tinh, tiép dén ngdm trong dich
chiét tra xanh véi nong do, thdi gian va nhiét do
ngadm khéc nhau d€ tao lién két ngang cho chi-
tosan. Sau d6, hat chitosan tif tinh dugc thu hoi
bang nam cham, ria nhiéu lan bang nudc néng,
etanol va nudc ct. Cubi cling, san pham dugc
sdy kho trong ti siy chan khong & 60 °C trong
24 git va nghién thanh bot min.

2.5. Nghién citu cdc ddc trung cua hat chitosan
tir tinh chita lién két ngang

Thanh phan pha cta vat liéu tdng hop ducc
xéc dinh bang phuong phap nhiéu xa tia X (X —
Ray Diffraction, XRD). Phan tich XRD dudc tién
hanh trén may nhiéu xa Rigaku Ultima IV (Nhat
Ban) véi dau do (Detector) D/teX Ultra. Khao
sat dugc tién hanh trong ché do phan xa (Breg-
Brentano) vdi tia buc xa Cu-Ka (budc song A =
1.54178 A). Thong sb lam viéc ciia mdy phat:
dién thé gia téc 40 kV, cuong do dong dién 30
mA. Thong s6 khéo sat: goc quay 26 = 5-90°,
tbc do ghi phd 2°/phiit. Phan tich dinh tinh gidn
dd nhiéu xa dugc thuc hién bang chuong trinh
PDXL Qualitative Analysis dua trén cd sé dit liéu
ICDD.

Hinh dang kich thu6c hat cta vat liéu tong
hdp dugc quan sat dudi kinh hién vi dién ti quét
JOEL JSM-6010PLUS/LV véi dién thé gia toc
cua chum electron 20 kV. Truéc khi quan sat,
mau vat liéu dudc phii mot 16p platin mong dé
tang do tuong phan.

Dé x4c dinh cdc nhém chiic hay ciu tric cia
hat chitosan ti tinh st dung phuong phdp phd
hong ngoai bién ddi Fourier — FTIR (FTIR), miu
dudc do trén mdy quang phd Nicolet 6700 (My)
v6i khoang quét tir 4000-500 cm™!.

Dién tich bé mit va do x6p clia mau chitosan
tif tinh dudc xac dinh bang phuong phap hip phu
nitd 1ong Brunauer—-Emmett-Teller (BET) trén
may phan tich TriStrar 3020 (My) & nhiét do 77
K. Thé tich 16 trbng dudgc tinh tai diém P/Po =
0.980066.

Piém dang dién cta vt liéu dudc xac dinh
bang phuong phap do su thay ddi pH trudc va sau
khi ngam vat liéu trong dung dich c6 gia tri pH
dau (pHd) thay ddi tir 2 — 12. Cho vao méi cdc 45
mL dung dich KNOs 0.1 M. Diéu chinh pH cho
mdi cdc biang dung dich HNO; hoic NaOH, sau
d6 dinh mic dén 50 mL bing KNOs, danh dau
so6 thd tu cho mdi cdc. Thém vao mdi coc 0.1
gam vat liéu va khudy déu, luu miu trong vong
48 gio sau do xac dinh lai gia tri pH sau (pH;)
ctia mdi cde. Piém dang dién 1a diém giao nhau
ctia dudng dang dién (pH, dpH = pH, — pH,) va
truc hoanh pH [18].

3. Két qua va thao ludn

3.1. Sw dnh hudng ciia diéu kién tao lién két
ngang

Nham khao sat sy anh hudng cia diéu kién
tao lién két ngang dén do bén ciia hat chitosan
tu tinh trong moi trudng axit, hat chitosan tu tinh
sau khi téng hop dudc ngam trong dich chiét tra
xanh v6i ndng do, thdi gian ngdm va nhiét do
khéc nhau. Sau khi thdi gian ngdm nhét dinh, hat
dugc siy kho va thit do tan trong axit acetic 5%.

Sau khi tién hanh ngam hat trong dich chiét
tra xanh véi ndng do 1 gam tra trong 20 mL nudc
v6i thoi gian la 48h tai nhiét do 25 °C, 40 °C
va 60 °C nhan thiy rang do bén cida hat chi-
tosan ti tinh ting khi ting nhiét do ngdm. Cu thé,
hat dugc ngam & 25 °C tan hoan toan trong axit
CH;COOH 5%, trong khi d6 hat dugc ngam 6 40
°C chi tan mot phan va hat dugc ngdm & 60 °C
hoan toan bén trong dung dich thii. Do d6, ching
t6i chon nhiét do 60 °C lam nhiét do t6i uu.

Bang 1 thé hién két qua nghién ctu &nh
hudng cta thdi gian ngdm va nong do tra xanh
(6 nhiét d6 60 °C) dén dd bén cuia hat chitosan tir
tinh.
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Bang 1. Két qua khao sat do bén clia hat chitosan ti tinh
phu thudc vao diéu kién ngim

Théi gian, giv | Ti & mreVino Két qui
1:40 +
12 1:20 +
1:10 +
1:40 +
24 1:20 *
1:10 *
1:40 *
48 1:20 -
1:10 -

<+ tan hoan toan, *: tan mdt phﬁn, -: khéng tan

Tir Bang 1 cho théy tai thdi gian ngam 12 gio,
& tit ca nong do trad xanh khdo sét, cac hat ¢
d6 bén kém trong axit CH;COOH 5%. Diéu nay
chiing t6 trong thdi gian ngdm 12 gid chua du dé
céc hat chitosan tif tinh tao lién két ngang. Khi
ting thoi gian ngdm dén 24 gid tai nong do 1:20
va 1:10 do bén cac hat da dudc cai thién nhung
van chua dat dudc két qua mong mudn. Sau 48
gi®, cac hat dugc ngam trong dich chiét tra xanh
c6 ndng do 1:20 va 1:10 da dat dudc dd bén khd
cao va hoan toan khong tan trong dung dich thu
nghiém. Vi vy, diéu kién t6i wu dugc chon dé
tao lién két ngang cho hat chitosan tir tinh 1a tai
nhiét d6 60 °C ndng do tra xanh dugc chiét xuit
v6i ti 1& 1 gam tra xanh trong 20 mL nuéc cit,
thoi gian ngam hat 48 gio.

3.2. Phuong phdp nhiéu xa tia X

Hinh 1 thé hién phd nhiéu xa tia X cia mau
magnetite tong hop tif xi thép va mau chitosan ti
tinh ¢6 lién két ngang.

M: Magnetite
H: Hematite

st M ird 1 e e ot WA et
M

Magnetic chitosan

Intensity (cps)

“ "

Muli i -
vermmrnhobrten U BN AN e

Magnetite
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o 10 20 30 40 50 60 70 80 20

2-theta (deq)
Hinh 1. Gidn dd XRD clia magnetite va chitosan tif tinh

Trén gian d6 XRD clia miu magnetite
(Fe304) tdng hop tir xi thép xuét hién cic peak

dac trung cia magnetite c6 cuong do cao véi gia
tri 260 tuong ung la: 18.27°, 30.17, 35.5°, 43.1°,
53.5%, 57.2° va 62.5° phu hgp v6i cd sé di liéu
ICDD (PDF-2 Release 2015 RDB No. 01-073-
9877). Piéu nay chiing té da tdng hop thanh cong
magnetite tif xi thép. Bén canh d6 trén gian do
XRD con c6 su xuat hién cic peak tai cic vi
tri 260: 24.9°, 337, 42.8°, 49.8°, 63° dac trung
cho pha hematite (PDF-2 Release 2015 RDB
No. 00-033-0664). Nhu vay, trong qua trinh tong
hop magnetite tif xi thép c6 kém theo tap chit
hematite, thé nhung hematite ciing c6 tinh tif vi
vay khong 1am anh hudng 16n dén tinh chat tir vat
liéu téng hop. Khi két hop magnetite va chitosan,
két qua gidn do nhiéu xa tia X clia hat chitosan tir
tinh gin nhu 12 trung nhau vé vi tri va cudng do
tuong d6i so v6i gidn dd nhiéu xa tia X cla vat
liéu magnetite tdng hop tli xi thép.

3.3. Pho hong ngoai bién déi Fourier

Hinh 2 trinh bay phd hong ngoai clia cac miu
magnetite tong hop tir xi thép, chitosan tif vo tom
va chitosan tii tinh c6 chiia lién két ngang.

Két qua phan tich phd FTIR ciia cac mau cho
thdy, trén phS clia miu chitosan xuit hién céc
peak hép phu tai s6 séng 1024 cm™' dic trung
cho C — O — C mach chinh ton tai trong cu tric
mach polymer cuia chitosan. Ngoai ra, cac peak
hap thu khéc tai s6 séng 3359 em™', 1586 cm™',
1375 em™' dic trung cho lién két O-H nhanh,
C=0 thzzlng va C-H [19]. Thém vao d6, con xuit
hién day peak hip thu 890 cm™' dic trung cho
dao dong ctia lién két glucozit C — O — C va 1655
cm™! dic trung cho lién két N — H nhanh. Dbi
v6i vat liéu magnetite, phd FTIR c6 peak dao
dong tir 500-613 cm™! dic trung cho lién két Fe-
O trong Fe;04. Pho FTIR cua hat chitosan ti
tinh c6 hau hét cic peak dic trung cho cdc nhém
chiic c6 trong chitosan. Ngoai ra, con c6 su xuat
hién peak 1060 cm~' dic trung cho nhém C =
N, su hinh thanh trén c6 thé dudc tao ra tir lién
két Schiff’s base giita nhém amin ctia chitosan
va aldehyde nhém cua tannin. Bén canh do, trén
phd FTIR clia mau chitosan ti tinh, cudng do
peak dic trung cho lién két N-H tai 1655 cm™!
trong nhém NH, cua chitosan da giam déng ké
(hau nhu khong quan st dugc) so v6i mau chi-
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tosan. Diéu nay chiing t6 sé lugng nhém amin
trong chitosan da giam khi tao lién két ngang, c6
nghia 12 da dién ra qua trinh tao lién két ngang
trong cAu triic ctia chitosan.

100 4

2927 2864
3359 C-H
H-0, N-H

N-H
1586 1375
C-0 cH

1080

Transmittance (%)

Magnetic chitosan
804 | —— Chitosan
Magnetite

50 T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm ')

Hinh 2. Phé FTIR cla magnetite, chitosan va chitosan tit
tinh

3.4. Phuong phdp hién vi dién ti quét va phuong
phdp BET
Phuong phdp hién vi dién ti quét dudc si
dung dé quan sat hinh thai va kich thudc hat céc
mau téng hop dudc. Trén hinh 3 thé hién hinh
SEM ctlia mau sit tit Fe;0, va mau chitosan tir
tinh.

s
Magnetic chitosan

Hinh 3. Hinh SEM cta hat magnetite va chitosan ti tinh

Quan sét hinh 3 ta thiy c4c hat magnetite c6
kich thudc kha nho tir 10 dén 50 nm. Trong khi
do céac hat magnetite dugc boc chitosan c6 lién
két ngang c6 kich thu6c 16n hon va chiing két tu
thanh cac chum hat véi kich thuéc khoang 0.1 —
1 um. Céc hat c6 kich thudc nay s€ co6 dién tich
bé miit tuong d6i 16n va c¢6 anh hudng tich cuc
dén kha niing hip phu cta vat liéu.

Céc thong sd hip phu nhu bé mit riéng, kich
thu6c va thé tich 16 tréng c6 anh hudng quyét
dinh dén kha ning hip phu ctia vat liéu. Vat

liéu c6 dién tich bé mit riéng va kich thuée 16
trong cang 16n thi kha ning hip phu cing cao.
Két qua nghién cifu cic dic trung hip phu theo
phuong phéap dang nhiét hip phu - khi hip phu
N, (phuong phap BET) cho thiy hat chitosan tir
tinh tdng hop dudc cé dién tich bé mit tuong
ddi 16n 97.19 m?/g, thé tich 16 tréng 0.4 cm?/g,
duong kinh 16 trong trung binh khodng 16 nm.

3.5. Xdc dinh diém ding dién

Déi v6i cac nguyén liéu khodng va vat lidu
diing 1am chéat hip phu ion kim loai niing, ngoai
cac thong sb vat Iy nhu hinh théi, kich thuéc, dién
tich bé miit riéng... con can phai xac dinh mot
thong sb thuc nghiém quan trong 1a diém dién
tich khong (PZC), hay con dugc goi 1a diém dang
dién pl (izoelectric point). Diém dzalng dién la dai
luong cho biét diéu kién khi mat do dién tich trén
bé mit bang 0. Ddi véi hé H*/OH~, diém dang
dién dugc mo ta thong qua gia tri pH. Theo do,
diém dang dién 1a gia tri pH ma tai d6 mat do
dién tich bé mit vat liéu bang 0. Khi pH nhd hon
gia tri pHpzc, hé dude goi la 6 dudi PZC, khi do
trong dung dich nuéc sé cho ion H* nhiéu hon
ion hydroxyl (OH™), vi vy bé mit chat hip phu
mang dién tich duong, két qua sé hap phu anion
t6t hon. Ngudc lai, khi pH 16n hon gid tri pH-
PZC, hé dudc goi 1 & trén PZC, bé mit chit hap
phu mang dién tich Am, s& hap phu cation t6t hon.
Do dé, biét dudc gid tri ctia diém déng dién ta c6
thé gia ting kha ning hip phu cda vat lidu thong
qua viéc chon pH cho phu hgp. Trong nghién ctu
nay, qud trinh phan tich diém dang dién dudc tién
hanh bang cach khio sét su thay ddi pH ctia dung
dich c6 gia tri xac dinh tur 2-12 sau khi ngam 0.1
g vat liéu hip phu trong 48 gio. Két qua phan tich
dudc thé€ hién & hinh 4.
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Hinh 4. D4 thi xdc dinh diém déng dién

Hinh 4 cho thiy diém dang dién ciia vat liéu
chitosan tu tinh c6 gia tri khoang 7.8. Qua trinh
hip phu kim loai ning va mot sé6 phim mau
nhudm ion bi chi phdi bdi luc hiit tinh dién va
tuong tdc ctia ion kim loai v phdm mau nhuém
v6i cac nhém chic trén bé mit hat chitosan tur
tinh. Khi pH< 7.8 bé miit ctia vat lidu tich dién
duong do vay kha ning hip phu cation s& khong
dugc thuén 1¢i nhu & gid tri pH > 7.8, vi khi d6 bé
mat vat liéu mang dién tich am sé lam tang kha
ning hip phu cation. Néu pH qua thip hoic cao
thi cation ctia chit bi hip phu bi diy ra do i luc
clia n6 yéu hon so véi proton H* hay hydroxyl
OH™ . Bén canh do, khi pH >8, cic ion kim loai
két hop véi OH™ tao két tiia hydroxyt tuong tng.
Do d6, hiéu suét loai bd kim loai niing trong nuéc
thai cua vat li€u chitosan tu tinh dat dugc gia tri
t6i uu khi pH > 8. Tuy nhién, viéc lua chon pH
t6i uu cho qua trinh nghién cttu hap phu con phu
thudc vao nhiéu yéu té khac nhau nhu tinh kinh
té, ky thuat st dung ngoai thuc té va quan trong
la phai dam béao dudc gia tri pH chuén cta nudc
thai sau khi xi ly.

4. Két luén

Bai bdo da tong hop thanh cdng hat chitosan
tif tinh chifa lién két ngang dung dé xi ly chit 6
nhiém trong nudc thai tif nhitng vat liéu phé thai
nhu v4 tom va xi thép. Ngoai ra chiing tdi da tién
hanh nghién ctfu tim ra diéu kién tdi uu cho viéc
tao lién két ngang cho chitosan bang dich chiét
tra xanh. St dung cic phuong phap héa ly hién
dai da xac dinh dudc cac dac trung ly hoéa cua
vat lidu tdng hop. Theo két qua nghién ciiu, qui
trinh tao lién két ngang cho chitosan tif tinh bang

dich chiét tra xanh dat dugc hiéu qua tét nhat vi
nodng do dich chiét tra xanh 1:20 (w/v), tai nhiét
do 60°C va trong thoi gian 48 gio. Hat chitosan
tif tinh téng hop c6 kich thudc tir 0.1 dén 1 pm,
dién tich bé mit riéng 97.19 m?/g va c6 diém
dang dién tai pH = 7.8. Vat liéu tong hdp dudgc
c6 thé tr§ thanh vt liéu trién vong trong xt ly
moi truong, dac biét 1a xu ly nude thai chia kim
loai nidng va phdm mau nhudm.

Tai liéu tham khao

[1] Schwarzenbach R. P., Egli T., Hofstetter T. B., Von
Gunten U., Wehrli B., Global water pollution and hu-
man health, Annual Review of Environment and Re-
sources, 35, 2010, 109-136.

[2] Basso M. C., Cerrella E. G., Cukierman A. L., Ac-
tivated carbons developed from a rapidly renewable
biosource for removal of cadmium(II) and nickel(II)
ions from dilute aqueous solutions, Ind. Eng. Chem.
Res., 41, 2002, 180.

[3] NingR.Y., Arsenic removed by reverse osmosis, De-
salination, 143, 2002, 237-241.

[4] Von G.U., Part 1: oxidation kinetics and product for-
mation, Water Res., 37, 2003, 1443-1467.

[5] Chen X., Chen G., Yue P. L., Novel electrode sys-
tem for electroflotation of wastewater, Environ. Sci.
Technol., 36, 2002, 778-783.

[6] Hu Z., Lei L., Li Y., Ni Y., Chromium adsorption
on high-performance activated carbons from aqueous
solution, Sep. Purif. Technol., 31, 2003, 13-18.

[7] Vedia Niiket Tirtom, Ayse Dinger, Seda Becerik,
Tiilin Aydemir, Ali Celik, Comparative adsorption
of Ni(II) and Cd(II) ions on epichlorohydrin cross-
linked chitosan—clay composite beads in aqueous so-
lution, Chemical Engineering Journal, 197, 2012,
379-386.

[8] Reddy D. H., Lee S. M., Application of mag-
netic chitosan composites for the removal of toxic
metal and dyes from aqueous solutions, Adv Col-
loid Interface Sci., 201-202, 2013, 68-93. doi:
10.1016/j.cis.2013.10.002.

[9] Chunzhen Fan, Kan Li, Yalin Wang, Xufang Qian,
Jinping Jia, The stability of magnetic chitosan beads
for adsorption of Cu2+, RSC Adv., 6, 2016, 2678-
2686.

[10] Guolin Huang, Hongyan Zhang, Jeffrey X. Shi, Tim
A. G. Langrish, Adsorption of Chromium(VI) from
Aqueous Solutions Using Cross-Linked Magnetic
Chitosan Beads, Ind. Eng. Chem. Res., 48, 2009,
2646-2651.

[11] Monier M., Abdel-Latif D. A. Preparation of cross-
linked magnetic chitosan-phenylthiourea resin for
adsorption of Hg(Il), Cd(Il) and Zn(II) ions from



108

[12]

[13]

[14]

[15]

Lé Vin Thudn va cong sw/ Tap chi Khoa hoc va Cong nghé - Pai hoc Duy Tdn 2(21) (2017) 101-108

aqueous solutions, Journal of Hazardous Materials,
209- 210, 2012, 240- 249.

Huang Yi, Guoping Xu, Huigao Cheng, Junshi
Wang, Yinfeng Wan, Hui Chen, An overview of uti-
lization of steel slag, Procedia Environmental Sci-
ences, 16, 2012, 791 — 801.

Nguyén Vinh Phuéc, Lé Thi Duy Hanh, Huynh Ngoc
Minh, L& Minh Son, Nguyén Thai Hoa, Nguyén
Khénh Son. Tii ché xi thép 10 hd quang dién lam
thanh phan phu gia khoang xi-ming. Tap chi KHCN
Xay dung — s6 2, 2014, 49-56.

Kumbar S. G., Kulkarni A. R., Aminabhavi T. M.,
Cross-linked chitosan microspheres for encapsula-
tion of diclofenac sodium: effect of cross-linking
agent, J Microencapsul, 19, 2002, 173-180.

Rivero S, Garcia M. A., Pinotti A., Cross-linking ca-
pacity of tannic acid in plasticised chitosan films,

[16]

[17]

(18]

(19]

Carbohyd Polym 82, 2010, 270-276.

Sungwoo Kim, Marcel E. Nimni, Zhi Yang, Bo
Han, Chitosan/Gelatin—Based Films Crosslinked by
Proanthocyanidin, Wiley Periodicals, Inc. 2005, 442-
450.

Giri, S. K., Das N. N., Pradhan G.C., Magnetite pow-
der and kaolinite derived from waste iron ore tailings
for environmental applications, Powder Technology,
214, 2011, 513-518.

Liu Y., Zheng Y., Wang A., Enhanced adsorption of
Methylene Blue from aqueous solution by chitosan-
g-poly (acrylic acid)/vermiculite hydrogel compos-
ites, J. Environ. Sci., 22 (4), 2010, 486-493.

Chen Yuwei, Wang Jianlong, Preparation and charac-
terization of magnetic chitosan nanoparticles and its
application for Cu(Il) removal, Chemical Engineer-
ing Journal, 168, 2011, 286-292.



TAP CHf KHOA HOC & CONG NGHE TRUGNG DPATHOC DUY TAN

Journal of Science and Technology 2(21) (2017) 109-116 DUYTAN UNIVERSITY

Panh gia phuong phap nhan dang khudén mat dung PCA trén may tinh
nhung Raspberry Pi

Human Face Recognition Using PCA on Raspberry Pi Embedded Board
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Tom tat

Nhan dang khudn mit ngudi 12 mot trong nhiing linh vic mang tinh thich thiic trong thi gidc mdy tinh va hoc may. Hau
hét cac hé théng nhan dang khudn mit hién c6 déu sit dung tai nguyén tinh toin manh mé dua trén DSP hoic cidc may tinh
da muc dich, rat kho tng dung vao céc du 4n vira va nhd nhu nhan dang nhén tric hoc cho hé théng bao mat gia dinh, hé
théng chAm cong va quan ly nhan vién trong cic cong ty. Ching toi gidi thiéu mot nén tang phan cting nhing mdi ding
trong xt ly anh, d6 1a may tinh nhing Raspberry Pi 16i ARM11, st dung thu vién xi ly 4nh ma nguoén mé OpenCV ctia
Intel. Chung t6i st dung dic trung Haar-like cho phat hién khudn mit va thuét toan phan tich thanh phan chinh cho nhin
dang khudn mit, tit ci dugc thuc thi trén board mach Raspberry Pi. Hé théng dudc thiét ké véi ngudn tai nguyén phan
cling gidi han, gia thanh thap, tiéu tin ning lugng thip, ddm bio hiéu suit nhan dang trén 90% va téc do nhan dang tot..

Tir khoa: Cascaded Classifier, vector riéng, Raspberry Pi, PCA, Nhan dang khudn mat.
Abstract

Human face recognition is one of the very challenging problems in computer vision and machine learning. Recent studies
have significantly increased the accuracy of recognition systems. But most systems based on huge and strong DSP cores,
and it is very difficult to apply onto a small-scale project such that: a anthropometry security for resident, a time man-
agement system for small company, a low-cost face tracking system in public, etc. In this paper, we propose a low cost
alternative for DSP kits for face recognition. Here we used Raspberry Pi embedded board with OpenCV. Raspberry Pi
is a low cost embedded board with ARMI11 as the core where as OpenCV is a computer vision library from Intel. We
present techniques for face detection and recognition: using Haar-like features for face detection and principal component
analysis for face recognition. The system has been designed on the criteria of resources optimization, low-cost, low power
consumption and improved operating speed.

Keywords: Cascaded Classifier, Eigenface, Raspberry Pi, PCA, Face recognition.
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1. Gigi thiéu

Hién nay, van dé bdo mat 13 mot trong nhiing
linh vuc cong nghé dudc quan tim hang dau trén
thé gidi. Bdo mat ra doi tir rit 1au va dan hoan
thién, xult phat tif bio mat co hoc, bio mat dién
td hoc, va ngay nay la bao mat sinh trac hoc.
Cong nghé phat trién nhanh vudt bic dem lai
nhiing 10i ich khéng 16 cho con ngudi; nhung
dong thdi, ton tai mot bd phan hacker Am tham
dua vao céc 16 hong bdo mat dé€ truc 1¢i va giy ra
nhitng thiét hai khong nhd. O pham vi cé nhén,
ngudi ding c6 thé dé dang bi danh cip tai san
c4 nhan, tai khodn mang xa hoi, hay mat khiu
e-bank, mat khiu thuong mai dién ti vi bio mat
kém. VGi pham vi rdng hon, du quy mo 16n nhd
khéc nhau, cic doanh nghiép déu cé nhiéu nhan
td can dudc bao vé. V6i quy mo qubc gia, cong
nghé bao mat lai cang dudc coi trong hon niia,
dac biét 6 cac linh vuc quéan sy, an ninh va tai
chinh [1,2]. Trong bai bao nay chung t6i huéng
dén viéc nghién ctiu mot khia canh nhd trong
linh vuc bao mat, d6 1a bao mat sinh trac hoc:
hé théng bao mat dua trén nhan dang mét ngudi.

Nhan dién khudn mit 13 bai todn kinh dién
trong X 1y anh, di ra doi va dugc gidi quyét tur
nhiing nam 60, khi ma cac phuong phap tinh toan
thi cong dé x4c dinh vi tri, khodng céach va céc
bd phan trén khudén mit dudc st dung. Dén cubi
thap nién 80, k§ thuit nhan dién khuoén mit dan
dudc cai thién khi M. Kirby va L. Sirovich phat
trién phuong phdp tim mit riéng (eigenface) st
dung phuong phap phan tich thanh phan chinh
(Principal Component Analysis - PCA) da tao
nén mot c6t mdc méi trong ki thuat nhan dién
khudn mit. Hién nay, tt ca cc thudt todn nhan
dién khudn mit dugc phat trién phan 16n déu dua
trén nén tang hé théng xi Iy sb tin hiéu DSP
(Digital Signal Processing) v6i lugng tai nguyén
tinh todn rat 16n va gia thanh cao, vi vay khé c6
thé tich hop vao cac hé thdng nhan dang yéu cau
gia thanh thip. D€ gidi quyét van dé nay, bai bao
huéng dén viéc tdi uu héa thiét ké trén phan cing
la mdy tinh nhung Raspberry Pi, v6i ddc trung la
tai nguyén tinh toan giéi han nhé gon, gid thanh
thap nhung van dam bio do chinh xdc nhin dang.

Bai bdo sé€ trinh bay viéc thuc thi va danh
gia hé théng nhan dang khudn mit trén may tinh

nhing Raspberry Pi [3, 4] thong qua cac bd thu
vién khac nhau, tit d6 thu thap bo thong s6 phu
hop nhét cho ting dung trén Raspberry Pi. Viéc
gidi quyét bai toan nay c6 thé mé ra mot huéng
moi trong Ung dung cong nghé nhan dién khudn
miit cho diéu tra toi pham, ki€ém tra hanh khach &
san bay, diéu khién giao thong hay cic hé thong
bao mat khac, cho phép giam gia thanh, thdi gian
dap ung vura phai, do tin cdy cao.

Nbi dung bai bao dudc sap xép theo trinh tu
sau day. Phan 2 trinh bay co sé ly thuyét ctia hé
thong nhan dang khudn mit. Phan 3 trinh bay qué
trinh thiét ké hé thong. Phan 4 trinh bay cic két
qua dat dugc ctia hé thdng nhan dang khudn mit
trén Raspberry Pi. Cubi cling, phan 5 dua ra cic
két luan va cac huéng nghién ciiu tiép theo.

2. Co s6 1y thuyét

Phan nay tip trung trinh bay céc ly thuyét co
s& vé hé thdng nhan dang khuon mit, cu thé 1a
cac thuat toan phat hién khuén mat, nhan dang
khudén mat, va st dung cac k¥ thuat nay véi bd
thu vién ma nguén mé OpenCV.

So dd khbi téng quat ctia hé thdng nhan dang
khu6én mat dugc trinh bay trén Hinh 1. Trong so
dd nay, qua trinh huin luyén hé théng véi dit
liéu huén luyén va qud trinh nhan dang vé6i dif
liéu kiém tra dudc trinh bay dong thdi, trong d6
cdc cong doan phat hién khudn mit, tién xit 1y,
trich chon dic trung va ddi sanh dudc thuc hién
tuong tu & ca hai qud trinh huin luyén va kiém
tra. Trong qu4 trinh huin luyén, cic dic trung
dugc trich chon sé dudc luu vao co sé du liéu
d€ thuc hién nhan dang thong qua ddi sanh trong
qud trinh ki€m tra.

Céc k¥ thuat tuong tng dugc chung toi st
dung trong hé thong nhin dang khuén mit 1a:
st dung dic trung Haar-like d€ phat hién khudn
mit, st dung k¥ thut can bang histogram trong
tién xi ly anh khudn mit, phan tich thanh phan
chinh PCA dé€ trich rit dic trung, va ky thuat d6i
sanh mau st dung khoang cach Euclidian [1, 2,
5, 6]. Trong cic muc tiép theo chiing tdi trinh bay
tom tat co s6 ly thuyét cac ky thudt nay.
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Hinh 1. So d6 khéi hé théng nhan dang khudn mit

2.1. Ky thudt phdt hién khuoén mdt voi ddc trung
Haar-like

Mai dic trung Haar-like 1a cdc hinh chi nhat
dudc phan thanh cac vung traing den khac nhau,
c6 thé chia 2, 3 hoic 4 mién hinh hoc khac mau
nhau. Viola va Jones dung bon loai dic trung
Haar-like c6 ban dé xdc dinh khudn mit ngudi.
D€ phat hién khudn mit, viéc dau tién 1a phéi
huén luyén dua vao céc dic trung Haar-like. Anh
dau vao trudc hét phai dude xam héa, sau d6 cho
mdt hoidc nhiéu hinh chit nhat chia dic trung
Haar-like chay khap biic anh, nhiing chd khac
biét sé dugc luu trit lai. Tap hdp hang nghin diém
khac biét cua hang tram khuén mat khac nhau sé
cho ta mot tap du liéu dung cho viéc phat hién
mat nguoi.

Trong qud trinh huin luyén, bd phan loai
phéi duyét qua tt ci cac dic trung clia cic miu
trong tap hudn luyén, vi vy sé tén rat nhiéu thoi
gian. Thuc té 13 trong cdc mau dua vao, khong
phai miu nao ciing thudc loai khé nhan dang, c6
nhitng mAu rit dé nhan ra (ta goi day 1a nhiing
mau don gian, véi nén anh phan biét 16 véi dbi
tuong). Dbi véi nhitng maiu nay, chi can xét mot
hay vai dic trung don gidn la c6 thé nhan dién
dudc chii khong can xét tit ca cac dic trung. Mot
ky thuat dugc st dung dé rit ngan thai gian xi ly,
giam thi€u ti 1& sai nham 12 M6 hinh phan tang.
Trong k¥ thuat nay, cdy phdn tdng gdm nhiéu
tdng (hay con goi 1a 16p), mdi tang clia ciy sé
12 mot tdng phdn I6p. Mot miu dé dudc phan
loai 13 d6i tuong thi né can phai di qua hét tit ca
cdc tang clia cdy. C4c tang phan 16p & tang sau
dugc huin luyén bing nhiing miu dm ma ting
phan 16p truéc né nhéan dang sai, tic 1a nd sé€ tap
trung hoc tlf cdc mau khé hon, do dé su két hop
céc tang phan 16p nay lai sé& gitip bo phan loai c6
ti 1& nhan sai thip. V&i ciu triic nay, nhitng miu
dé nhan dién sé bi loai ngay tif nhitng ting dau

tién, gidp dap tng tot nhit dbi véi do phic tap
gia ting ctia cdc mau dua vio, dong thoi gidp rut
ngan thdi gian xir 1y.

2.2. Ky thudt cdn bdng Histogram

Can bing Histogram 1a phuong phap lam cho
bi€u do Histogram ctia 4nh dudc phan bd mot
cach dong déu. Pay 1a mot bién d6i khd quan
trong gitp ning cao chét lugng hinh 4nh, thudng
dugc diing 12 buéce tién xi 1y ctia mot dnh dau vao
cho céc buéc tiép theo.

2.3. Phuwong phdp phdn tich thanh phan chinh
PCA [1]

Phuong phdp phan tich thanh phan chinh
PCA thuc chit 1a di giai quyét bai toan tim tri
riéng va vector riéng cho ma tran. Phuong phap
PCA sé giti lai K thudc tinh “méi” tu M cac thudc
tinh ban dau (K<M), va dudc tién hanh theo céc
budc sau:

Budc 1: Load anh trong file, st dung cac anh
khuoén mit I}, b, ... 1,; giad st mdi anh c6 kich
thuéc N*N

Budc 2: Tuong tng moi anh Ii v6i mot vector
i

Budc 3: Tinh vector khuon mat trung binh ¥
theo cong thic:

1 M .
v :Ml-;] [rl

Budc 4: Sai s clia cic 4nh so véi gid tri vec-
tor mdt trung binh dudc tinh toan theo cong thuc
O, =Ti-¥Y

Bué6c 5: Tinh ma trdn hi€ép phuong sai (co-
variance) C:

LS (@) ()7 = AAT
k=1

Trong d6 A = [@D,...Dy, ], co kich thude
N? % M va ma tran chuyén vi ctia n6 AT c6 kich
thuée M = N2. Khi d6, C sé c6 kich thudc N2xN?>

Budc 6: Viéc tinh cac vector riéng u; cia ma
tran vuong A.A” (C c6 kich thuéc N>xN?) rit kho
khin. Vi véy ta thuc hién bang phuong phép tinh
vector riéng ctia ma tran AT .A c6 kich thuéc M
x M. Goi v; va 4; la cac vecto riéng va tri riéng
cua ma tran AT.A. Tinh céc vector riéng vi clia
ma tran vuodng A7 A nay. Suy ra dugc céc vector
riéng u; (kich thuéc N>x1) mong muén can tim
va chuin hoa chiing, theo cong thiic:
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u; = Av;

M tri riéng ctia ma trin AT.A (kém véi cdc
vector riéng tuong ung), s€ ung v4i M tri ri€éng
16n nhét ctia A.A7, day 1a cac két qua cho biét
cac hudng bién thién quan trong nhat ctia tap dir
liéu. Tap hop cac vector ban dau dudc biéu dién
trong khong gian tao bdi cac vector u la :

O; =TI''-Y = wiuy +wallr +w3us..... +Wylpy=

M
_21 Wil
=

Bué6c 7: Giit lai K vector riéng trong sb cic
vector néi trén dng véi K tri riéng Idn nhdt. Khi
d6 mbi khudn mit @; trong tip huén luyén c6 thé
dugc biéu dién lai 1a 1 t8 hop tuyén tinh cia K
vector riéng 16n nhat:

O, =TI'-Y = wiuy +wou, + W3U3..... +WwWglUg=

K
2 Will;
i=1

2.4. Doi sanh mau

Ky thuat déi sanh mau dung PCA dugc st
dung d€ nhan dang khuon mit. Cho 1 anh khuén
mit (chinh dién va cing kich thudc) chua biét 12
ai. Thuc hién céac budc trén dé tinh vector mit diic
trung Q. Tinh khoang cach Euclidian nhd nhat
cua Q so véi khong gian mat.

e, = min||Q — Ql||

So sanh véi khoang cich ngudng T,.. Néu
e, < T, ttic anh khuon mit can x4c dinh “dd gan”
v6i anh ctia ngudi thit 1 trong tap mau. Khi do, ta
két luan d6 chinh 1a khudn mit cia ngudi thi 1.

3. Thiét ké hé thong nhin dang khuén mit
trén may tinh nhung Raspberry Pi

S0 do khéi phan cing hé théng nhan dang
khuon mdt thuc thi trén board mach Raspberry Pi
dudc cho trén Hinh 2. Chiing t6i cai dit hé diéu
hanh Raspbian [3] (dua trén nén tang Linux) trén
board mach Raspberry Pi, va tiép d6 cai dit bo
thu vién OpenCV [7] tuong thich v6i Raspberry
Pi d€ thuc thi hé thong.

Module camera

$

Manhinh | _ Kit Co cédu bio hiéu
hién thi |~ ~ | Raspberry vi chip hinh
I Button ‘ | Mach nguén |

Hinh 2. So d6 khdi phan ciing hé thong

3.1. Module camera

Module camera thuc hién load anh va c6 chic
ning st dung Pi camera hodc USB webcam dé
thu thap dit liéu cac anh cho bd dit liéu anh duong
va bd dit liéu anh Am dung cho nhan dang online.
Céc anh dugc thu thap véi cudng do anh sang va
biéu cam khéc nhau, nhung phai cing dinh dang
PGM hoic JPEG, kich thuéc anh c6 thé chénh
1éch nhau va sé dudc chuin héa & module do tim
khuon mat trong anh.

3.2. Phdt hién khuén mdt

OpenCV nhan dang khudén mit bing phéan
16p Haar Cascade. V6i anh luu sin hoic cit
tu file video thi quy trinh phat hién phai phan
loai ching thanh “mat” va ‘“khdéng mat”. Sau
khi da phan loai dudc, OpenCV tra vé gia tri
toa do khuoén mat. St dung toa do d6 dé cat
khudén mit ra khéi phan hinh nén du thira va
Iuu vao ¢6 sé dit liéu theo dung dinh dang (xem
Hinh 3). Véi cic thong s6 da lua chon cho buée
phat hién khuén mat nhu trong Hinh 3(min_size,
haar_scale, min_neighbors, haar_flags), trong
qua trinh thuc nghiém, chiing t6i thdy ring ti 1&
phat hién ding khuon mat trong mot khung hinh
dat rt cao v6i do chinh xdc phat hién khudn mit
gan nhu tuyét dbi.



T.V Truong, N.L.M Duyén / Tap chi Khoa hoc va Céng nghé - Pai hoc Duy Tdn 2(21) (2017) 109-116 113

min_sias 24, 24)
haar_scale 1.2
min_neighbors = 2
haar_flags =0
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Hinh 3. Luu dd quy trinh xdc dinh khuén miit

3.3. Trich ddc trung va nhdn dang khuén mdt

Qua trinh trich riit dic trung bang ky thuat
PCA dudc trinh bay & Hinh 4, trong khi luu do
toan bo quy trinh nhan dang khudén mat dugc
trinh bay & Hinh 5.
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Hinh 4. Quy trinh rut trich ddc trung khu6én mat

Khéng cé

Thu nhan ankh nhan dang

Chudn hada 2nh

Ca

I I Thust todn PCA

Bigu khign cd cdu chip hanh
va bao hiéu md

Khéng

Digu khign cd ciu chip hanh
va bao higu ddng

-
-

Hinh 5. Quy trinh nhan dang khudn mat

Phuong phap nhan dang dudc lua chon § day
12 so khdp mau (ddi sanh - template matching).
TAt c4 cac anh trong tap huin luyén dugc chuyén
sang khong gian mit k vector riéng dé tao bd co
s dit liéu. Phuong phéap so khép mau dudc s
dung trong bai bao nay dua trén viéc tinh khoang
cach Euclidian bé nhit ctia khuon mit kiém thir
va cac khuon mat trong tap cd sé du liéu. Véi bo
o s6 dit liéu nho, tit ci cac anh trong tap huin
luyén ctia mot dbi tuong déu dudc chuyén ddi va
so khdp mau mot cach doc 1ap, tif d6 nang cao
x4c suat nhan dang ding cho hé théng. Véi cd sé
du liéu qua 16n, phuong phap tinh trung binh mat
riéng nén dugc st dung dé tbi uu hoéa tde do cho
hé thong.

4. Két qua va danh gia

Trong phan nay chiing tdi trinh bay cic két
qua thuc nghiém cta hé théng nhan dang mit
nguoi dugc thuc thi trén board mach Raspberry
Pi hoat dong & tan s6 xung dong hd 700 MHz.
Hinh 4nh thuc té cta hé thong ducc bi€u dién
trén Hinh 6. Hai thong s6 st dung dé danh gid
hiéu niing ctia hé théng nhan dang khudn mit
dudc bai bao lua chon 1a: hiéu sudt nhdn dang
(ti 1é nhan dang dung), va thoi gian nhdn dang.

Chung t6i st dung bd c¢d s dit liéu AT&T
[7] d€ danh gia, va phan chia bd co s& di lidu
nay thanh cic tip huin luyén va kiém tra nhu
trinh bay trén Bang 1. Cung vé6i bd co sé dit lidu
AT&T, chung t6i cling st dung thém cac bd ¢d sé
dit liéu Grimace va Face96 [7] dé khdo sat hiéu
ning hé thong.

Bang 1. Phén chia cdc tdp huin luyén va kiém tra véi bo
dir liéu AT&T

Tép dit S6 anh S6 anh Hiéu sudt

liéu huin luyén | kiém tra nhin dang
Tép 1 120 280 70%
Tip 2 200 200 80%
Tap 3 280 120 95%

Dua trén két qua khao sat 6 Bang 1 d6i vé6i
tap dit lieu AT&T, ching t6i lua chon s6 luong
anh huan luyén cho mdi dbi tuong 1a 7 (tuong
ting véi hiéu sult nhan dang dat rit cao 95%) dé
khio sat hiéu ning hé théng. Bén canh d6, qua
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khao sat v6i cac tap di liéu da lya chon, chung
t6i quan sat thiy rang sb luong eigenface mang
thong tin 16n nhét chi trong khoang tir 1 dén 20
tuong ting véi cic tri riéng 16n nhit, phan con lai
g6p phan khong dang ké cho viée tdi cau triic dé
nhan dang khu6én mat. Vi vay, chung t6i lya chon
s6 luong eigenface trong khoang tir 20 tré xudng
dé danh gid hé thong.

Chung t6i khao sat hai kich ban. Kich bdn 1:
khdo sat anh hudng ctia sd luong anh st dung
cho méi dbi tugng trong qua trinh huin luyén hé
théng dén hiéu sut nhian dang va thdi gian nhan
dang. Kich bdn 2: khao sat dnh hudng clia sb
lugng eigenface st dung (ciing chinh 1a s6 luong
thanh phan chinh lua chon sau trich thudc tinh)
cho mdi 4nh dén hiéu suit nhan dang va thdi gian
nhén dang.

Két qua khdo sit ctia ca hai kich ban dudc
trinh bay trén Hinh 7. Dbi véi Kich bdn 1, két qua
& Hinh 7 cho thiy véi s6 lugng anh st dung trong
huén luyén thay d6i tit 7 dén 10 anh cho méi dbi
tugng cho dap tng thoi gian nhan dang khong
qué chénh léch nhung hiéu sut nhan dang lai
ting rat cao, dat tif 85% dén 100%. Dbi vé6i Kich
bdn 2, khi xét dén s6 lugng eigenface trén mdi
4nh st dung trong nhan dang cho thiy thay d6i
tif 6 dén 10 eigenface khong giy anh hudng nhiéu
dén thoi gian va hiéu sut nhan dang, nhung néu
s6 lugng eigenface 1a 20 thi tbc do nhan dang
suy gidm rat nhiéu. Dua trén cic két qui nay,
ching toi dé xuét lua chon khoang 10 &nh cho
mbi dbi tuong trong tap huin luyén, va chi can
st dung 10 eigenface d€ tinh toan trong qua trinh
nhan dang d6i v6i cac hé thdng nhan dang khuén
mat ngudi su dung ky thuat PCA khi thuc thi trén
board mach Raspberry Pi.

Hinh 7 ciing cho thiy bo co sé dif liéu AT&T
cho két qua nhan dang rét tét, trong khi bo cd s&
dit liéu Face96 thu dugc két qua kha thap. Diéu
nay cho thy 4nh trong tip huin luyén can dugc
chuén bi t6t d& phu hop v6i hé théng. Nghia 1a
cac ddi tuong phai dudc thu thap anh véi céc
diéu kién gin nhu nhau: cudng do sing, biéu
cam khuon mat & trang thai trung 1ap, kich thudc
khudn mit trong 4nh nhu nhau va cdc nén anh
don sic nhu nhau.

Hinh 6. Hinh 4nh thuc té hé thong

80 lugng dnh/dbi tugng - Thai giannhfin
dang
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Hinh 7. Két qué khio sat dbi véi 2 kich ban
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Biéu dé thoi gian nhan dang online trén
Raspberry Pi,f = 700MHz, T,ocogition = 115

B Configing program
= Loadngmodsl

B Losdng camera and capturing
image

B etting coordinates of single
face in captured im age

®Pre processing

= Frocessng

Hinh 8. Phan tich chi tiét thdi gian qud trinh nhan dang
khudn mét online trén Raspberry Pi

Chiing t6i ciing tién hanh nhian dang khudn
mit online trén board mach Raspberry Pi d€ phan
tich chi tiét thoi gian thuc thi ctia méi giai doan,
bao gdém: ciu hinh hé thdng, nap dit liéu anh
da dugc huin luyén, chup anh khudn mit d6i
tugng can nhan dang, phat hién khuén mit va
tach khudn mit ra khéi khung hinh, tién x@ 1y
v6i ky thudt can bang histogram, trich thudc tinh
v6i ky thuat PCA va thuc hién nhan dang bang
k¥ thuat d6i sanh véi dit liéu da dugc huin luyén.

Hinh 8 trinh bay két qua khéo sat chi tiét thoi
gian thuc thi clia cdc giai doan ndy. Tong thoi
gian nhan dang online ctia hé théng 1a 11s. Thoi
gian thiét 1ap phan ciing chiém 15ms, thdi gian
nap tap mau co sé dit liéu anh chiém khoang 2s,
thoi gian khéi tao va truy nhip phan cling cam-
era chiém 1.2s; day 13 cdc thong s6 hoan toan
phu thudc vao phan cing va kho c6 thé tdi uu
hon ntia. Giai doan phat hién khuén mat va tach
khudn miit ra khéi khung hinh chiém 4.5s, ciing
1a giai doan chiém nhiéu thdi gian nhét (41%).
Giai doan nhan dang bﬁng ky thuéat trich thudc
tinh PCA va so khép dit liéu chiém 3s (29%). Két
qua phan tich chi tiét § Hinh 8 cho thiy rang dé
nang cao téc do nhan dang ctia hé thdng can phai
t6i uu thoi gian x( 1y clia cac giai doan phat hién
khudn mat, trich thudc tinh PCA va so khdp.

5. Két luan

Trong bai bao ndy, chiing toi da thiét ké va
thuc thi thanh cong mot hé théng nhan dang mit
ngudi trén board mach nhing Raspberry Pi. Cac

két qua da trinh bay cho thiy hé théng c6 thé dap
ing dudc yéu cau ctia bai todn nhian dang mit
ngudi ing dung trong bio mat trén céac hé théng
nhiing. V4i nén ting phan cting Raspberry Pi, bai
bao da thuc hién dudc cac thuat toan phat hién va
nhéan dang khudén mat ngudi véi do chinh xac cao
hon 90% cho ca 3 tap co sé dit liéu (AT&T, Gri-
mace, Face96) khi lva chon stt dung 10 anh cho
mbi ddi tugng va 10 eigenface cho mdi anh (xem
Hinh 7); ti 1€ nhan dang ding thdm chi con cao
hon cho tap cd s6 du liu AT&T (99%). So véi
giai phap nhan dang khuon mat trén may tinh da
muc dich, ti 1é nhan dang dung trén Raspberry Pi
gan nhu tuong duong, ngoai trif rang tbc do nhan
dang cham hon vi nhiing gi6i han vé phan ciing
ctia Raspberry Pi (téc do vi xit 1y, bd nhé). Viée
xu ly cac anh offline cho do chinh cao véi thoi
gian nhan dang dap ung thoi gian thuc (<1s cho
bd thu vién 400 dnh huin luyén). Két qua nhan
dang khuon miit online cho thiy céc co ciu diéu
khién da chip hanh t6t, thdi gian mdi 1an nhin
dang trong khoang 11s. Quan trong hon, chung
toi da trinh bay nhiing phan tich chi tiét vé biéu
dd thoi gian nhan dang online trén board mach
Raspberry Pi, qua d6 da chi ra dudc cic khéi can
phai dugc tién hanh nghién ctiu sdu hon dé c6 thé
cai thién téc do nhan dang online ctia hé thong.

Viéc xay dung thanh cong mo hinh nhan dang
khudn mit trén Raspberry Pi di md ra nhiéu
kha ning ting dung vao thuc té. Cac vi du bao
gdm: hé théng kiém sodt vao ra bang nhan dang
khuoén mat dung cho cac cd quan cong sd, khu
chung cu cao cip hoic biét thuy dé kiém soat
dudc dbi tuong va thai diém ra vao. Bén canh do,
hé théng chim cong khong can dung thé dung
trong hé théng quan 1y, chAm cong va gidm sat
nhan lyc lao ddng phu hgp cho cac nha may, khu
cong nghé cao, cd quan, don vi quan ly nhan luc
lao dong. So v6i giai phap dung may tinh thong
dung, c4c san pham xay dung trén Raspberry Pi
c6 thiét k& nhé gon, gid thanh thip va tiéu thu
dién ning rat thap.

Trong tuong lai, chung t6i du dinh thuc hién
cac nghién ctiu sau day: st dung phan ciing Rasp-
berry Pi 2 v6i nhan 16i t c6 thé gitp ting toc do
Xt 1y 1én tif 4 dén 12 1an; tdi wu héa thoi gian
nhan dang cho giai doan phat hién khuén mat va
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khdi tao/luu trit model; cling nhu thtt nghiém cac
mo hinh nhan dang khiac nhu mang nd-ron nhan
tao (neural network) hay mdy ho tr¢ vector (sup-
port vector machine — SVM) d€ nang cao hiéu
suat nhin dang ctia hé thong.

Tai liéu tham khao

[1]

Nguyén Manh Hiung, Nhian dang mit ngudi sit dung
dac trung PCA, Luén van Thac si Khoa hoc may tinh,
Hoc vién Cong nghé buu chinh Vién thong, Ha Noi,
2013.

Nguyén Thi Len, Pé xuét phuong phap nhin dang
mit ngudi va ting dung chéng gian 14n trong thi ct,
Luan van Thac si Khoa hoc may tinh, Hoc vién CN-
BCVT, Ha Noi, 2014.

Matt Richardson, Shawn Wallace (2012), Getting
start with Raspberry Pi, Published by O’Reilly Me-
dia, United States of America, 2012.

Medak Teena Ravali, Prof. Ranga Sai Komaragiri,
“Image processing platform on RASPBERRY PI for
face recognition”, Global Journal of Advanced En-

(6]

(7]

(9]

(10]

gineering Technologies, Vol3, Issued, pg. 441-444,
2014.

Yanbin Sun, Lun Xie, Zhiliang Wang, and Yi An,
An Embedded System of Face Recognition Based on
ARM and HMM, University of Science and Technol-
ogy, Beijing, 2007.

B. Koteswar rao, P. Rama Krishna, MA.Wajeed,
“Real Time Embedded Face Recognition using
ARM7”, International Journal of Research in Com-
puter and Comunication Technology, 2013.

Face recognition home page: http://www.face-
rec.org/

Brandon Amos, Bartosz Ludwiczuk, “OpenFace: a
general-purpose face recognition library with mo-
bile applications”, School of Computer Science,
Caenegie Mellon University, 6/2016

Marian Dorin, Ciprian Racuciu, Emil Cretu , Marius
Rogobete, “Optimizing face recognition in images”,
Review of the Air Force Academy, Nol (28) 2015.
Ayman Ben Thabet, “Enhanced smart doorbell sys-
tem based on face recognition”, CEMLab, ENIS,
University of Sfax, Tunisia, Sience anh Techniques of
Automatic Control anh Computer Engineering STA,
12/2015



TAP CHf KHOA HOC & CONG NGHE TRUGNG DPATHOC DUY TAN

Journal of Science and Technology 2(21) (2017) 117-122 DUYTAN UNIVERSITY

T6i uu héa cong tac xi Iy nudc thai tai khu cong nghiép
st dung thuét toan di truyén

Optimizing Waste Water Treating Activity for Industrial Zone Using Genetic Algorithm

Tran Vin U, ThS. Nguyén Qudc Lam®, Hoang Nhat Puic*®

“Khoa Sau Pai hoc, Dai hoc Duy Tdn,Viét Nam
The Graduate School, Duy Tan University, Viet Nam
bKhoa Xdy Dung, Pai Hoc Duy Tan, Viét Nam
Institute of Research and Development, Duy Tan University, Viet Nam
°Vién Nghién Citu Va Phdt Trién Cong Nghé Cao, Pai Hoc Duy Tan, Viét Nam
Institute of Research and Development, Duy Tan University, Viet Nam

(Ngay nhdn bai: 22/06/2016, ngay phdn bién xong:17/02/2017, ngay chon ddng: 01/03/2017)

Tom tat

Viéc xdy dung hé thong nudc thai trong khu cong nghiép dong vai tro quan trong trong viéc ddm bdo an toan mdi trudng
séng. Bai bao dé xuét mot mo hinh tbi uu hoa cong tac thiét ké hé thong xu ly nuéc thai cho mot khu cong nghiép véi
trong tim 12 tdi thi€u héa chiéu dai duong 0 dng din nudc thai tlf cdc nha may dén cic tram xir ly nu6c. Thuat toan di truyén
dugc st dung dé tim kiém giai phap tdi uu cho bai todn. Vi mot vi du tinh todn véi 10 nha mdy va 3 tram xi Iy nudc trong
mdt khu cong nghi€p da dugc sit dung d€ minh hoa cho viéc md hinh hoa bai todn va LIng dung thuét toan di truyén Két
qua cho thiy thuat toan di truyen tim ra dudgc mot giai phap t6i uu VGi chiéu dai dlIdng ong dan nuéc thai tir cac nha may
dén céac tram xt ly 12 nhé nhét trong diéu kién rang budc vé nhu cau xi ly nudc clia tiing nha may va cong suét ctia tiing
tram x4 ly.

Tir khoa: Xt ly nudc thai; Thuét toan di truyén; Toi uu héa; M6 hinh héa; Khu cong nghiép.

Abstract

The construction of waste water treatment system in industrial zones plays a crucial role in guaranteeing the safety of
living environment. This article proposes an optimization model for the design phase of a waste water treatment system in
an industrial zone with the focus on minimizing the total pipe length transporting waste water from factories to treatment
plants. A case study with 10 factories and 3 treatment plants is used to illustrate the mathematical modeling process and
the application of the optimization model with the genetic algorithm. Computational results point out that the genetic
algorithm can found an optimal solution which features the minimum pipe length and satisfies all constraints regarding
the demand of each factory and the treatment capacity of each plant.

Keywords: Waste Water Treatment; Genetic Algorithm; Optimization; Mathematical Modeling; Industrial Zone.
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1. M6 dau

Trong nhiing nim gin day, su phat trién
nhanh chéng ctia nén kinh té kéo theo hang loat
van dé moi trudng ma loai ngudi phai ganh chiu.
Nim 1992, hdi nghi mdi trudng toan cau Rio De
Janeiro da dugc tS chiic nham giai quyét nhiing
van dé biic xiic vé moi trudng. Tuy nhién ti sau
hoi nghi nay, nhiing hau qua cua viéc tan pha
moi truong van khong dudc gidi quyét ma con
di theo chiéu huéng x4u hon. Mot trong nhiing
nguyén nhan giy ra hau qui nay 1a chét thai ctia
nganh cong nghiép chua dugc xt 1y triét d€, mic
du cong dong qudc té da cé nhiing nd lvuc ding
k€. VAn dé nay tai cac nuSc dang phat trién con &
mic do tram trong hon, trong d6 c6 Viét Nam.

Hién nay nén kinh té ctia Viét Nam da git hdi
dugc nhiéu thanh tyu dang khich 18, tuy nhién
chiing ta dang phéi d6i mit v6i nhiéu thach thic
vé mdi trudng. Cung véi nén kinh té phat trién,
cac khu cong nghiép cliing dugc hinh thanh va
phat trién. Cac nha mdy trong khu cdng nghiép
thai ra mot luong 16n cac loai chét thai dic biét
12 nu6c thai. Néu khong gidi quyét tot viée xit ly
nudéc thai cua cac xi nghiép, nha mdy nay sé€ gay
0 nhiém dbi v6i ngudn nude va mdi trudng xung
quanh, 1am t6n hai rat 16n dén stic khée ctia ngudi
dan. Do d6, nham han ché cdc mait tiéu cuc cia
qua trinh phat trién kinh t& dén méi trudng, viéc
thiét ké cac du 4n xd ly nudc thdi cho cdc khu
cong nghiép sao cho co tinh hiéu qua cao 1a méot
nhu cau thiét thuc.

Do d6, cac tdc gia dé xuét viéc ing dung ting
dung ctia thuat toan di truyén (TTDT) phuc vu
cho viéc tdi uu hda cdng tic xit ly nudc thai cho
cac khu cong nghiép. Thuat toan TTDT la mot
phuong phap hiéu qui dé€ giai quyét cac bai todn
tdi uu hoéa [1]. Muc tiéu cia bai todn la 1én ké
hoach xu ly nuéc thai tai khu cong nghiép sao
cho t6i thiéu héa chi phi lap dit dudng 6ng dan
nudc thai tif cac nha may dén cac tram x1 1y nuéc,
sao cho théa min nhu cau xi ly nuéc cia tling
nha mdy va phil hop véi cong suit xi 1y clia ting
tram.

Phan tiép theo clia bai bao dudc t§ chiic nhu
sau: Phan 2 néu khdi quat phuong phdp nghién
cliu cua bai bao; trong do6 trinh bay mo hinh cua
bai todn t6i wu hoéa tip trung vao viéc 1én ké

hoach xu ly nudc thai tai khu cong nghiép véi
yéu cau 12 tbi thi€u hoéa chi phi 1ap dit dudng 6ng
din nuéc thai tif cac nha mdy dén céc tram xi 1y
nudc; dong thdi, gidi phap dudc dua ra phai théa
min nhu cau xi ly nudc cda ting nha may va
phl hop véi cong suit xi 1y cla tiing tram. Phan
3 néu ung dung cua thuit toan v6i mot vi du cu
thé. Két luan va kién nghi dudc néu trong phan
cudi ctia bai bio.

2. Phuong phap nghién ciru

2.1. Vén Dé Téi Uu Hoa Tong Qudt

Mot bai todn t6i vu hda tdng quét c6 thé dudc
mod hinh héa nhu sau [2, 3]:

Tim Min. cua ham f(x) vdi:

f(x1, x2,...,x7),d=1,2,....D (1)

Chiu céc rang budc:

&(x1,x2,...,x5) < 0,d=12,...D,q=
1,2,...M

he(xi,x2,...,x9) = 0,d=12,....D, r =
1,2,....N

xh < xq < xf

Trong do, f(x;, xz,...,x;) 1a ham muc tiéu,
thuong la chi phi cua phuong an dudc lua
chon. x, x,,...,xz 12 cac bién sb thiét ké.gq(xl,
X250+ sXg) VA h(X1, Xp,...,X;) 12 cdc rang budc
ma mdt phuong an lua chon can phéi thdéa man
xk, xU. 1a cdc can trén va can dudi clia bién thiét
ké x;. D 12 s luong bién sb thiét ké. M va N 1a
s6 lugng rang budc bat dang thic va dang thic.

2.2. Thudt todn di truyén (TTDT)

Thuét todn di truyén dugc tién hanh qua 5
budc chinh [1]: khdi tao quan thé, chon loc, lai
ghép, dot bién, kiém tra diéu kién diing. Yéu cau
ctia bai todn tdi uu héa 1a tim gid tri nhd nhit cla
ham muc tiéu f(X), v6i X la véc-td trong khong
gian c6 chiéu 12 D. So dd khdi cda thuit todn
dudc biéu dién trong Hinh 1.
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Hinh 1. Thuat Toan Di Truyén

(1) Khéi tao quan thé: Thuat toan di truyén
bat dau bang viéc khdi tao ngau nhién N véc-to
X, trong khong gian D chiéu. X;, déng vai tro
12 c4 thé thif i trong quan thé c6 N c4 thé, tai thé
hé thu g.

(2) Chon loc: Tai budc nay, gia tri ham muc
tiéu clia cc ca thé dudc danh gid, cc ca thé co
gi4 tri cia hAm muc tiéu tot hon sé dugc uu tién
lua chon cho qua trinh lai ghép.

(3) Lai ghép: Muc dich cua qua trinh lai ghép
1a 1am da dang héa quan thé hién tai bang cach
trao ddi cac thanh phan cla cic c4 thé cha va me
trong quan thé. Pau ra clia qu4 trinh 1a cic ca thé
con.

(4) Dot bién: Muc tiéu ctia qud trinh dot bién
1a tao ra gen méi trong céc cd thé con. Qua trinh
nay dudc thuc hién v6i mot xac suat dot bién nhod
(0.001).

(5) Kiém tra diéu kién diing: O day, sb thé he
tién hoa tdi da (Gyuey) duge chon 1am diéu kién
ditng. Qua trinh t6i uu hoéa sé két thic khi s6 thé
hé hién thdi (g) vuot qud gia tri clia G,u.y. Néu
diéu kién ding chua thda méan, qua trinh tdi vu
hoéa sé tiép tuc dién ra.

2.3. Mé hinh hoa bai todn tdi wu hoa ké hoach
xu Iy nudc thdi tai khu céng nghiép

V6i muc tiéu cta bai toan 1a 1én ké hoach xu
ly nudc thai tai khu cong nghiép sao cho tdi thiéu
héa chi phi 1ap dit dudng 6ng dan nudc thai tir
cac nha mdy dén cédc tram xi ly nu6c va véi cac
rang vé nhu ciu x{ Iy nudc clia tiing nha mdy va
cong suit xt ly ctia tiing tram. VAn dé t6i uu héa

dugc thé hién trong Hinh 2. Bai toan dudc thiét
lap nhu sau:

il

e T—
u‘m %‘ .
e T—
M2 ||b|n &-
By T2
.
&‘: Tm
N
m

Hinh 2. Bai To4n Téi Uu Héa K& Hoach Xt Ly Nudc Thai
Tai Khu Cong Nghiép

2.3.1. Bién thiét ké

Céc bién thiét ké clia bai todn dudc cho trong
ma tran phan b6 lugng nudc thai tif mbi nha may
trong khu cong nghiép dén mdi tram xi 1y (xem
Hinh 3). Trong Hinh 3, x;; la ky hiéu cua lugng
nudc thai ti nha may j dude xi ly bdi tram i.

Nha may
NM) NM:z ... NMy
T x11 x12 .. Xln
Tz x21 x22 .. x
Tram =
T Xml Xl ... Xom

Hinh 3. Ma Tran Bién Thiét Ké

2.3.2. Cdc rang buéc

Bai to4n gdm céc rang budc sau:

(1) Céc bién thiét k& phai 1a sd thuc khong
am:

x;; 20 (2)

(2) Nhu cau x@ ly nudc thai cia ciac nha may
phai dugc dam bao:

Zimxij = NC;(3)

V6i NC; 1a nhu cau xu ly nudc thai ctia nha
mdy j trong 1 don vi thdi gian (ngay, tuan,...).

(3) Luong nudc xu ly tai mdi tram khong
dugc vudt qua cong suit clia ting tram:

2?21 Xij = CSi4)

V6i CS; 1a cong suét xit 1y nudc thai clia tram
i trong 1 don vi thoi gian (Ngay, tuan,...).
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2.3.3. Ham muc tiéu

Dé thiét 1ap ham muc tiéu ctia bai todn, ta can
thong s6 vé khoang cach van chuyén nudc thai tir
mdi nha may dén mdi tram xi ly, thong sb nay
dudc cho trong ma tran khoang cach (xem Hinh
4).

Nha may
NM1 NM: NMy
T ket ko e 1
T2 ke ke foc 2n
Tram
Tm koml Fcm2 ke mn

Hinh 4. Ma Tran Khoang Cach

Ham muc tiéu cua bai toan dudc cho nhu sau:
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Vi uij dudc tinh toan nhu sau:
Uujj = lnéuxij > 0(6)
Uij = Onéuxij = 0(7)

3. Ung dung thuét toan di truyén cho viéc t6i
uvu héa cong tac xu ly nudc thai tai khu
cong nghiép

3.1. Vidu dp dung

D€ ing dung mo hinh tbi vu héa, mot vi du
ap dung v6i thong tin ducc cho nhu sau: (1) Khu
cong nghiép c6 3 tram xit Iy nudc thai. Cong suat
ctia mdi tram dudc cho nhu sau: Tram x{ ly 1 1a
900m>*/ngdy dém; Tram x ly 2 1a 1100m>/ngay
dém; Tram xd 1y 3 1a 1000m*/ngdy dém. (2)
Trong khu cong nghiép c6 10 nha may. Nhu cau

m.n can xt 1y nudc thai ctia cac nha mdy dudc cho
f: kCinl/lij (5) trone Bang 1
i=1 j=1 ong bang 1.
Bang 1. Nhu cau cin xif Iy nudc théi clia cic nha mdy (m*/ngay dém)
Nha may NM1 NM; NM; NMs NMs NMs NM; NMz; NMs; NMuig
Nhu ciu 250 200 240 260 320 440 120 300 280 350
Ta c¢6 ma tran khoang cach (m) dudc cho trong Hinh 5.
Nha may
NM1 NM2 NM3 NM4 NMS NMé NM7 NME NMS NMIO
T1 800 600 900 500 1000 | 1000 | 800 | 1200 | 2200 | &00
Tram T2 600 400 700 400 700 800 | 1800 | 1900 | 900 500
T3 400 500 600 300 700 600 | 1200 | 500 | 1200 | 400

Hinh 5. S6 Liéu Ctia Ma Tran Khoang Céch

Ham muc tiéu 12 tdi thi€u hoéa tdng chiéu dai
duong 6ng din nuéc thai tif cic nha mdy dén
tram xu ly nuée thai, dugc cho nhu sau trong cac
Phuong Trinh 5, 6, va 7.

Ciac diéu kién rang budc cia bai toan dudc
cho nhu sau:

Tong lugng nudc thai tit nha may 1 = 250:

X1 + X0 + x13 = 250 (8)

Tong lugng nudc thai tit nha may 2 = 200:

X21 + X0 + X3 = 200 (9)

Tong lugng nudc thai tif nha may 3 = 240:

X31 + X3 + x33= 240 (10)

Tong lugng nudc théi tit nha may 4 = 260 :
X41 + Xa0 + x43 = 260(11)
Tong lugng nudc théi tit nha may 5 = 320 :
X517 + Xs5p + X535 = 320(12)
Tong lugng nudc théi tit nha may 6 = 440 :
Xe1 + Xoo + Xx3= 440 (13)
Tong lugng nudc théi tit nha may 7 = 120 :
X771 + X720 + x13= 120 (14)
Tong lugng nudc théi tif nha may 8 = 300 :
Xxg1 + xgo + xg3= 300 (15)
Tong lugng nudc théi tif nha may 9 = 280 :
X91 + Xgo + Xg3= 280 (16)
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Tong lugng nudc théi tif nha may 10 = 350 :

X101 + X102 + X103= 350 (17)

Cong suat cua tram xt ly 1 < 900xy; + x5 +
X13+ X4+ X15+ X6+ X17+ X185+ X190+ X110 < 900
(18)

Cong suét ctia tram xt 1y 2 <= 1100

X21 + Xo2 + Xo3 + Xp4 + Xo5 + Xog + X27 + Xp8 +
X29 + X210 < 1100(19)

Cong sut clia tram xt 1y 3 <= 1000 x3; +x3+
X33 + X34 + X35 + X36 + X37 + X33 + X39 + X310 < 1000
(20)

Luong nudc thai 12 s6 thuc khong am:

x;;>0v6imoiivaj(21)

3.2. Mo phong bai todn trén cong cu Excel

Bai toan tbi uu héa dudc mo phong trén cong
cu Excel 2013. Cong cu Excel Solver ung dung
cho cic bai todn quy hoach phi tuyén st dung
thuat todn di truyén. Thuat todn di truyén c6 uu
di€ém 1a cho phép tich hop cic rang budc phi
tuyén cho cic bién thiét ké. Phuong phdp nay
cling c6 tdc do tinh todn nhanh va cho két qua t6i
uu hoa chinh xac. Cac ma tridn khoang cach va
bién thiét ké ctia bai todn 1ap trong Excel dudc
cho trong Hinh 6.

Nha miy

T1
Tram T2
T3

Nude thii (m3) Nhi may

Tram

NMI1

NM2

NM3

NM4

NMS

NM6

NM7

NMSE

NMS

NMI10

800

600

900

500

1000

1000

800

1200

2200

600

600

400

T00

400

700

800

1800

1900

00

500

400

500

600

300

TO0

600

1200

500

1200

400

NM1

NM2

NM3

NM4

NM3S

NM6

NM7

NMSE

NMS

NMIL10

A

B

C

Hinh 6. M6 Phong Bai Toan Trong Excel

Se Objective £ce16 .
To: Max . Mig Value Of

By Changing Varisbla Clls:
$I511:5R513 =
Subject to the Constraimts:
SISLLSRS1S == 0 Add
4:5R$14 = $1516:5R$16 -
$5£11:65613 <= $US11:5US13
Change

Delete

Resat Al

Load/Sove
] Mae Unconstrained Varisbles Nor-Negative

Sglect a Sobving Method: Evalutionary il Ogtions

Sakving Method

Salect the GRG Nenlinear engine for Soer Problems that are smooth noniinear. Selact the L Simplex engine
for near Sohir Problems, and select the Evalutionsry engine for Solver problems that are nen-smoot

Help Solve Cgse

Hinh 7. Hop Thoai Solver Trong Excel

Hop thoai ctia cong cu Solver trong Excel dé
thuc hién TTDT dudc cho trong Hinh 7. Trong
hdp thoai cia Solver, cac 6 tuong ting v6i ham
muc tiéu, cdc bién thiét ké, va cic rang budc dugc
thiét 1ap. Cubi cung, TTDT dugc lua chon dé giai

bai toan.

3.3. Két qud tinh todn

Két qua tinh todn clia bai todn tdi wu héa dugc
cho trong Hinh 8, véi gia tri ciia ham muc tiéu la
f = 11000 mét dudng dng dan nudc thai. Theo két
qua tinh todn, d€ tdi thiu héa s6 mét dai dudng
ong can xay dung, ké hoach phin bS nuéc thai tir
cdc nha mdy vé mdi tram can dudc thuc hién nhu
giai phdp thé hién trong Hinh 8. V6i phuong én
nay, c6 thé thay dudc riang tit ca cac rang budc
vé nhu cau x@ Iy nu6e cla tiing nha mdy va cong
sult clia ting tram ciing dugc théa man. Theo
nhu két qua thu dudc, tram xt 1y s6 1 chua sir
dung hét cong suat (lugng nude thai can xir 1y 1a
660m> trong khi cong suat tdi da 1a 900m:*). Nhu
vay st dung thuat todn di truyén khong chi gidp
tdi uu héa chiéu dai duong 6ng van chuyén nudc
thai, ma ciling ¢6 thé gidp ich cho viéc xéac dinh
cong suat thiét k& ctia tram xit ly.
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Nusde tha (m3) Nha may
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Tram WM NM2  NM3 NM4  NMS NME  NM7  NME  NMS  NMIO
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.00 | 280.00 | 350.00 | 660 <= 900
2 0.00 0.00 0.00 0.00 | 270.00 | 440.00 | 120.00 | 270.00 | 0.00 0.00 1100 o= 1100
3 250.00 | 200.00 | 240.00 | 260.00 | 50.00 | 0.00 0.00 0.00 0.00 0.00 1000 <= 1000
230 200 240 260 320 440 120 300 280 350

200 240 260 320 440

120 300

Hinh 8. Ké&t Qua Tinh Toan

4. Két Luan Kién Nghi

Bai bdo dé xuat viéc téi uu héa cong tic xi
ly nuéc thai cho khu cong nghiép. Muc tiéu cua
bai todn 12 tdi thiéu héa chiéu dai dudng 6ng van
chuyén nuéc thai, dong thsi thdéa man cic yéu
cu vé luong nudc can xi ly tai mbi nha may va
cong sult xi 1y tai mdi tram. Bai toan dudc mo
hinh héa bang cong thiic toan hoc va trén Excel.
Thuét toan di truyén dudc ng dung dé tim ra giai
phép t6i vu. Mot vi du tinh todn v6i 10 nha may
va 3 tram xu ly nu6c dudc dung d€ ki€m chiing
mo hinh. Két qua cho thiy thuit todn di truyén
da tim ra dudc gidi phdp tot nhit ma trong d6
chiéu dai dudng 6ng van chuyén nuéc thii 1a nhod
nhét. Do d6, cong cu Excel cuing véi thuit todn
di truyén dugc dé xuit cho viéc gidi quyét bai
todn tbi uu héa cong tic xi 1y nudc thai cho khu

cong nghiép. Hudng nghién cifu tiép sau ctia bai
bdo bao gdm khio sit cic thuit toan tdi uu héa
khic d€ gidi quyét vin dé dang dudc quan tam,
tim mot vi du trong khau thiét k& mot khu cong
nghiép cu thé d€ ing dung mo hinh, va iing dung
thuét toan di truyén d€ giai quyét cac van dé khac
trong linh vuc xay dung.
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Tom tat

Bai bao nay gidi thiéu vé bo chuyen ddi tuong tu sang so Analog-To- Dlgltal Converter (ADC) dudc xem nhu mdt cau
nbi gitta thé gldl tin hiéu tuong ty va the gidi tin hiéu s6. Bén canh d6, § cau tric ciia mot SDR co béan thi ADC cung
déng mot vai trd quan trong va yéu cau véi chiing khong chi 1a tbe d6 chuyén d6i ma con phéi c6 do chinh xac, sai s6
do lugng tif hod & miic chdp nhan dugc tic 13 ¢6 hiéu suit chuyén ddi cao. Bai bdo sé tap trung vé céch thiic sﬁ‘ dung
AD9467-FMC-250EBZ va két qua thuc thi viéc diéu khién b ADC nay trén Virtex-6 FPGA ML605, trong d6 AD9467
la mdt mach tich hop nguyén khoi 16-bit chita bo ADC lay mau tan s6 trung tan (IF) véi toc do chuyén ddi c6 thé dat t6i
250 MSPS (Million Samples Per Second). Thiét ké trong nay gom mot khdi giao tiép bat dit liéu va khoi giao tlep mé
rong DDR-DRAM cho viéc luu trit miu. Bang mach niy con cung cép cic tity chon khac dé 14i xung dong ho hé thong va
cdc ngd vao tuong t cho bd ADC thong qua viéc 1ap trinh cho 4 clock trén chip AD9517 hoic thiét 1ap bo khuéch dai vi
sai ADL5565 tuong ung.

Tt khoa: FPGA; ADC; SDR; AD9467; FMC; 250EBZ.
Abstract

This paper introduces the Analog-To-Digital Converter (ADC) which is seen as a bridge between the analog signal world
and the digital signal world. Besides, in the structure of a basic SDR (Software Defined Radio), the ADC also plays an
important role and requirements with them not only the conversion speed but also the precision, resulted from quantization
errors in the observance ie getting high conversion efficiency. The paper will focus on how to use the AD9467-FMC-
250EBZ and the execution result of this ADC controller on Virtex-6 FPGA ML605, which AD9467 is a 16-bit monolithic
integrated circuit containing IF sampling ADC with the conversion speed can reach up to 250 MSPS (Million Samples
Per Second). This design includes a data capture interface and the external DDR-DRAM interface for sample storage.
This circuit board also provides other options to drive the clock and analog inputs of the ADC through programming the
ADO9517-4 clock chip and/or setting up the ADL5565 differential amplifier respectively.

Keywords: FPGA; ADC; SDR; AD9467; FMC; 250EBZ.
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1. Gigi thiéu

Lich st hinh thanh ADC bat ngudn tir tai liéu
dau tién gidi thiéu vé ADC 5-bit st dung quang-
dién va chuyén déi ki€u flash theo nguyén 1y co
hoc ctia Paul Rainey, 6ng ciing da nhan bang sang
ché vao nim 1921, ADC nay dudc st dung dé
truyén fax trén dudng day dién thoai véi 5-bit
diéu ché xung ma (PCM) [1]. Sau su phat trién
clia bong ban dan trong ndm 1947 va cdc mach
tich hdp vao nim 1958 da din dén su phat trién
lién tiép cac ADC trong nim 1960 vdi vi du dién
hinh 1a ADC 8-bit, ADC ndy ¢6 kha ning chuyén
déi 10 triéu mau/ 1 gidy va dugc st dung trong
cac chuong trinh phong thu tén ltta cia My [1].
Trong sudt nhitng thap ky qua, tit ¢4 cac kién triic
tbc dd cao st dung hién tai déu dudc phat trién
theo ky thuat ADC vao ra song song (pipeline)
v6i co ché stia 16i. Nhitng nim gan diy da c6 mot
xu huéng trong viéc nghién ctiu ADC la st dung
cac thanh phan tuong tu c6 do chinh x4c thip
nhung c6 st dung ky thuat stia 10i trong tin hiéu
s0 [3].

Mot ADC don gian c6 thé dudc xiy dung
bang cach thém mot mach RC nhd dén ngd vao
LVDS (Low Voltage Differential Signaling - Tin
hiéu dién 4p thap khic biét) trén chip FPGA hoiic
CPLD. Nhu bén trai hinh minh hoa 1, mang RC
dugc dat mot bén cua ngd vao LVDS cung vé6i
ngd vao tin hiéu tuong tu can dua vao. Ngd vio
LVDS sé hoat dong nhu mot bd so sanh tin hiéu
tuong tu don gian va sé c6 ngd ra tin hidu sb 1a
“1” néu dién 4p ngd vao tuong tu cao hon dién
ap tit mang RC. Bing cach thay d6i dién 4p trén
céc dau vao cho mach RC (tif dau ra chung cta
FPGA/CPLD), bo so sanh LVDS c6 thé dudc st
dung d€ phan tich dién ap ngd vao tuong tu dé
tao tin hiéu sd dudc chuyén ddi chinh xac. Céc
mo-dun diéu khién tuong tu sang sd c6 thé dugc
thuc hién theo nhiéu cach khac nhau tuy thudc
vao tan sb ctia ngd vao tin hiéu tuong tu, dd phan
gidi mong mudbn va ngudn tai nguyén logic phu
hop. Mot tin hiéu tan s6 thip c6 thé duge xi 1y
bﬁng viéc su dung mdt thanh ghi SAR (Succes-
sive Approximation Register — Thanh ghi xap xi
ndi tiép) don gian nhu dudc chi ra trong Option 1
phia bén trai hinh 1. Vi tin sb cao hon thi dugc
chi ra trong Option 2 phia bén phai hinh 1, qua

trinh nay dudc thuc hién bang viéc st dung chiic
ning diéu ché delta sigma (Delta Sigma Modu-
lator), trong d6 chita mot thanh ghi lam nhiém
vu 14y mau tin hiéu va mot bd loc kiéu CIC (Cas-
cade Integrated Comb - Ludc ting tich hop). Mot
khi tin hiéu s6 da dugc xay dung thi dau ra tin
hiéu s6 c6 thé dudc tiy chon loc dé loai bd céc
thanh phan tan s6 cao khong mong mubn giy dnh
hudng dén chit lugng tin hiéu chéving han nhu hé
théng nhiu hoic khong kiém sodt tin hiéu phin
hdi. Sau khi c6 khdi loc tin hiéu sb tiiy chon,
modt bd nhé dém dude st dung cho muc dich g6
r6i/kiém thit. Ngé ra tin hiéu sb c6 thé dudc iy
mau bdi bd nhé dém va sau d6 dugc quét thong
qua mot cdng JTAG dén mot phan mém phan tich
tin hi€u chay trén may tinh c4 nhan.

Option L: Low Frequency Design Using
Successive Approximation Register (SAR)

Option 2: High Frequency Design Using
Delta Sigma Modulator

Cascate
o 1ntegrated
Comb

VDS Input | .—-"/ FPGA/CPLD

Analog In + | -
. Digital
Output
1TAG

Optional Cable
Le Test . ToPC
T Generic Qutput Memary With

- Buffer FFT
Software

System Clock
Hinh 1. So d6 khéi chuyén d6i tuong tu sang s6 co ban

Trong phan tiép theo ctia bai bdo nay, tac gia
s& moO ta vé viéc thuc thi tin hiéu tan s thip
va tin hiéu tan s6 cao v6i ADC. Bén canh d6
ciing sé& gidi thiéu tong quan vé hé thdng SDR va
cac tinh nang cia ADC AD9467-FMC-250EBZ
ting dung trong hé théng SDR. Trong chuong
3, chiing t6i mo ta dén ludng thiét ké hé thong
nhing trén cic cong cu cta Xilinx va hé théng
thiét ké duoc xay dung trén vi xt Iy nhing mém
Microblaze. Chuong 4 13 két luan ctia bai bdo va
dinh huéng phat trién trong thdi gian dén.

2. Cac cong viéc lién quan
2.1. M6 td viéc thuc thi tin hiéu tdan sé thdp voi
ADC
Déi v6i viée thuc thi tan s6 thip, mo-dun
diéu khién 14y méu (Sampling Control Module -
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SCM) diéu khién SAR, nhiing thay ddi thdi gian
cua tin hiéu ngo ra chung dugc ap dung cho mach
RC. Do d6 su tang hodc giam trong dap ung dién
4p cia mach RC sé& anh hudng dén tin hiéu ngd
ra voi mot lugng khac nhau. Ngo vao LVDS so
sanh su thay d6i dién ap ctia mach RC dén ngd
vao tin hiéu tuong ty. Do do6, mach dién ap RC
dudc st dung dé “tim ra” dién 4p clia tin hiéu ngd
vao tuong tu. Hinh 2a cho thiy vi du véi mot ngd
vao tuong ty tinh (thé hién b?lng cic dudng chim
mau cam) thiét 1ap mot nira phan & bén dudi so
v6i toan khoang dién ap ngd vao diay di. Cac
dudng cham den doc chi ra sd luong cic xung
clock gitta cdc diém 14y mau SAR, céi nay dudc
thé hién qua cac dudng chAm mau xanh 14 cay.
Phép do dau tién cho thiy mét 8 xung clock, tiép
dén 13 4 xung clock. ..

Ban dau mach RC dudgc thiét 1ap d€ ting 1én
mot nia trén toan muc dién ap ciia ngd vao tucong
tu bang cach cho miic logic ‘1’ tai ngd ra chung.
Khi mijc dién ap dat miic 3/2 diém, ngd ra cla
ngd vao LVDS sé cho biét cic gia tri dau vao clia
tin hiéu tuong tu 1a § trén hay & dudi muc dién
4p mach RC. Néu dién 4p cua tin hiéu tuong tu
cao hon, cac bit MSB cua ngo ra tin hiéu s sé
cho miic logic ‘1’ va ngudc lai néu dién 4p cia
tin hiéu tuong tu thap hon, ngd ra tin hiéu s sé
cho miic logic ‘0’. Cic SAR chuyén sang bit ké
tiép véi thoi gian ldy mau gidm di mot nia (Gng
véi gid tri bang 1/4 miic dién 4p toan phan). Qud
trinh nay duoc lip di lip lai cho dén khi dat gid
tri chuyén déi tin hiéu tuong tu sang tin hiéu s6
mong mudn. Trong vi du & hinh 2a, quan sat dugc
cach thiic mach dién 4p RC dan dan dat tiém cén
gia tri ngd vao tuong ty. Trong vi du don gian
nay, 4-bit ngd ra tin hiéu s6 ctia SAR (0101) dugc
chi ra trong phan dudi ciing ctia biéu do.

vCeo

VCCO/2

v

RC Voltage

Hinh 2a. Vi du vé hoat dong chuyén ddi tuong tu sang
sb dua trén SAR

Céc thiét ké tan s6 thap c6 thé dudc sit dung
dé theo déi mot sd mic dién dp dang tin hiéu
tuong tu, n6 thé hién cac két qua ngd ra cia dién
dp dudc cung cip khic nhau va cic thong s
cam bién ctia moéi trudng. Viéc thuc thi CPLD
c6 thé gidm sat cac dién 4p cung cip dién cho
PCB (3.3V, 2.5V va 1.8V) ciing nhu cic cam
bién nhiét do, do 4m va bdo dong. D& do dudc
nhiéu ngd vao tin hiéu tuong tu, mot ngd vao
LVDS sé dudc sit dung cho moi dién dp tuong tu
cung véi cac mach RC dudc ghép thém. Vi dién
4p cla tin hiéu tuong tu thay d6i chAm nén cac
ngd ra LVDS c¢6 thé dudc ghép dé céc chic ning
logic ctia tin hiéu s c6 thé chia sé 1an nhau gitta
mdi ngd vao.

2.2. M6 td viéc thuc thi tin hiéu tdn sé cao vdi
ADC

Phan dau trudc (front-end) clia tlly chon tan
s6 cao trong ADC dugc thé hién & phia trén bén
phai hinh 1, n6 van st dung mach RC va ngd vao
LVDS. Mbt flip-flop 14y mau bat cac két qua clia
bd so sanh tir ngd vao LVDS. Tin hiéu nay dudc
dua trd lai thong qua cac ngd ra LVCMOS chung
dé€ 14i mach RC. Néu ngd ra ctia bo so sanh &
muc logic ‘1’ thi diéu nay c6 nghia tin hiéu ngd
vao tuong tu cao hon dién 4p tor mach RC. Muc
logic ‘1’ dugc 1dy mau bdi flip-flop va phan hoi
cho mach RC, cho phép mach RC ting dién ap.
Néu dau ra ctia bd so sanh 1a miic logic ‘0’, tin
hiéu phan hdi sé c6 miic logic ‘0’ va sé lai dién
4p mach RC thap hon. Thong qua cd ché phan
hoi don gian nay, gid tri tin hiéu sb sé& “theo doi”
dugc cic tan s6 clia ngd vao tuong tu.

Biéu dd & géc dudi bén phai cta hinh 2b cho
thdy mot mau dang séng dau vio tuong tu mau
dd va ngd ra cia flip-flop liy mau: mot cot mau
xanh thé hién mic logic ‘1’ va cdt mau tring thé
hién mic logic ‘0. Su thay d6i gitta cdc miic
logic ‘1’ va cac muc logic ‘0’ theo dang thong
thuong cuia ma PCM (Pulse Code Modulated —
Diéu ché xung ma). Viéc st dung CIC loc dif
lieu PCM ngd vao c6 thé dudc dich sang mot
dong ngd ra phan 4nh dang tan sb cta dong tin
hiéu ngod vao tuong tu. Céac chiic nang cd ban cua
CIC tich hgp (thém hodc bét) cac tin hicu PCM
don bit d€ tao ra mdt tin hiéu ngd ra lién tuc cho
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s6 cdc bit mong mubn. Trong vi du & duéi cling
cta hinh 2b, cdc bit xanh thé hién gid tri ‘1 va
mau trang thé hién gia tri *-1°, d6 1a rd rang bdi
qua kiém tra cho thdy mot hoat dong téng hop
(tich hop) sé tao ra mot dang tin hiéu s6 cho dang
song ngod vao. Cac dang song ngo ra sé dudc dich
khoadng ntia chu ky, mdt chudi cdc mic ‘1’ sé
tuong ing v6i su ting gia tri tin hidu sb, trong
khi & so dd trong hinh 2b, mot chudi cic miic
‘1’ dugc thé hién trong sudt phan ‘cao’ cia dang
song va mdt loat cac muc ‘0’ dudc tao ra trong
phan thip.

Céc dién 4p tf mach RC c6 thé dao dong
xung quanh muc gia tri ngd vao tuong tu do qua
trinh ‘theo d&i” dudc tao ra béi vong lip phan hoi
thong tin. Mach dién 4p RC sé dudc di chuyén ti
trén xubéng ngay miic dudi ngd vao tin hiéu tuong
tu gidng véi flip-flop 1dy miu chuyén déi gitta
cac két qua ‘1° va “0’. Qua trinh nay tiép tuc cho
dén khi miic ngd vao tin hiéu tuong tu thay ddi.
Nhiéu tin s cao nay c6 thé dudc loai boé bing
cach st dung cic bd loc tin hiéu s6 tiy chon.

LVDSInput  Oversampling
~_Bufler cic

Flip-Flop 1
) ’&D‘J‘_D
: \

-
LVCMOS Output

Hinh 2b. Két qua chuyén déi diéu ché dang Delta Sigma

Céc thiét ké tan sb cao c6 thé gidm sat nhiéu
tin hiéu tin s6 4m thanh dang sidebar st dung
dé€ giao tiép cic hoat dong va cic diéu kién moi
truong. Vi du, cac tin hiéu 5000 Hz va 12000 Hz
c6 thé dudc phat dinh ky dé chi trang thi cia mot
hé thdng gidm sit Am thanh tlt xa. Céc tin hiéu
nay c6 thé chi ra cac diéu kién mdi trudng (nhiét
dd va do 4m) ctia thiét bi. Nhu trong vi du trudc
d6, nhiéu tin hiéu tuong tu c6 thé dudc hd trg don
gian 1a chi can thém nhiéu ngd vao LVDS. Thiét
ké c6 thé 1a mot bo tap trung cho trén 8 tin hiéu
tuong tu. Bang thdi gian ghép kénh dau vao, chi
c6 mdt ban sao duy nhét ctia logic sb sé can dudc
st dung.

2.3. So lugc vé hé théng SDR

Céc may thu tin hiéu truyén thong chi gom
mot kénh don duy nhit cho mot s6 bing thong
hitu han do chiing dudc tao ra bdi cac phan ciing
chuyén dung cho mot tin hiéu hodc mot dang
séng cu thé nao do.

Hinh 2c¢. So d6 khéi tdng quan ctia mot hé théng SDR

Mot hé théng vo tuyén dinh nghia biang phan
mém (Software Defined Radio - SDR) 1a mot dai
vO tuyén ndi cdc tin hidu dudc s6 héa va cho
phép mach thuc hién ciac nhiém vu 6 bd phan
phia trudc trong phan ciing chuyén dung va dudc
chuyén vao mién ky thuat s. Ly tudng nhit 1a
khbi ADC c6 thé truc tiép ldy mau tin hiéu tur
anten dé dua vao khdi xi 1y tin hiéu sb.

Hinh 2d. Khdi ADC ly tin hiéu tryc tiép tir anten

Céac khdi ADC c6 khoang dong hitu han hoic
bing thong dau vao hitu han do cdc thanh phan
bd sung van can yéu cau cic diéu kién nhét dinh
cho tin hiéu ngd vao khéi ADC.

Hinh 2e. St dung ADC tbc do cao d€ 1iy mau tin hiéu

Sau khi tin hiéu dudc sb héa, phan mém c6
thé kiém soat cdc kénh tan sb, bang thong va
khung dang diéu ché. Viéc dit khdi ADC gan an-
ten c6 thé cung cip su linh hoat phit hgp nhung
ddi lai nhitng han ché vé mit hiéu suat.
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2.4. Cdc tinh ndng cua AD9467-FMC-250EBZ

Hinh 2f. Board mach ADC (AD9467-FMC-250EBZ)

Céc dic diém ndi bat cia ADC AD9467-
FMC-250EBZ c6 thé ting dung trong viéc thiét
ké hé théng SDR nhu:

- Kha niing tbi vu tan sb trung tan (IF) dudc
st dung d€ cai thién SFD (Spurious-Free Dy-
namic)

- Hiéu suat SFDR (Spurious-Free Dynamic
Range) vuot trdi cho céc ting dung liy miu tan
s6 trung tan IF nhu mang da séng mang, mang
da di€ém 3G va mang té bao 4G dua trén cic tram
thu SFDR tai tan sb 170 MHz véi toc d6 1iy mau
250 MSPS.

- D& stt dung cho cdc ung dung trén chip
(SoC), ngod vao dém trd khang cao, hiéu chinh
pham vi hoat dong ngd vao tuong tu va mot xung
clock ngo ra gitp don gian hoa viéc thu thap dit
liéu.

- BO sung tinh ndng on dinh chu ky clock
(DCS — Duty Cycle Stabilizer) gitip duy tri tong
thé hiéu suit ADC trén mot pham vi hoat dong
16n cia do rong xung clock ngod vao.

- Stt dung chuén giao tiép ndi tiép SPI hd trg
da dang thiét bi véi cic tinh niing va chic ning
khac nhau, chang han nhu cho phép xung clock
DCS dé dinh dang dit liéu (dich bit, ma bu hai
hodc ma Gray). Cac tinh nang khac:

- Pat 75.5 dBFS SNR dén 210 MHz & 250
MSPS

- Pat 90 dBFS SFDR dén 300 MHz & 250
MSPS

- SFDR tai 170 MHz 6 250 MSPS

- Hd trg chuan CMOS 1.8V, 2.5V, 3.3V va
céc giao tiép LVDS.

- Hb trg cic ADC véi chuin giao tiép nbi tiép
(SPI)

Céc tng dung cua mach tich hgp AD9467:

- Cé4c hé thdng thu da séng mang, té bao da
diém

- Dinh vi trong anten mang

- Khuyéch dai cong suit tuyén tinh

- Mang khong day bang rong

- Hé thong radar

- Anh hdng ngoai

- Céc thiét bi do dac truyén thong

3. MO ta thiét ké trén hé thong nhing

3.1. Tong quan luong thiét ké hé théng nhiing
trén Xilinx
Hinh 3a minh hoa cic cdng cu cung cip bdi
EDK (Embedded Development Kit — Kit phat
trién nhiing) dugc thiét ké d€ ho trg trong tat ci
cdc giai doan ctia qu4 trinh thiét ké nhing.

ISE
Add
Embedded Source

Hinh 3a. Ludng quy trinh thiét ké hé théng nhiing
trén Xilinx-FPGA

EDK la cong cu dé€ xiy dung hé thong cé
cac vi xt ly nhuing trong FPGA nhu MicroBlaze
(cho tat ca ciac ho FPGA) va Power PC (chi cho
hoVirtex). EDK khong chi gitp tao ra cac vi xu
ly nhing ma con hd tro thiét ké cac ngoai vi, giao
dién cho chiing, véi mot thu vién ngoai vi do so,
cho phép vi xt 1y thuc thi bat cif mdt nhiém vu
ndo ma céac vi xi ly thong thudng c6 thé thuc
hién dudc: nhu giao tiép UART, Ethernet, cic bd
nhé RAM, ROM, cdc I/O... Cac thiét ké vi xt ly
nhting ciing dudc t6i vu héa. EDK cung cp 2 bd
cong cu:
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- Xilinx Platform Studio (XPS): Gom giao
dién IDE va cdc 1énh hd trg viéc phat trién nén
tang phan ciing cho cic ng dung nhiing. Bo
BSB (Base System Builder) hd tr¢ tao nhanh
chéng hé thong 1am viéc nhiing cho ngudi dung.
XPS con cung cép kién triic hé théng nhiing, cic
duong bus va ngoai vi.

- Software Development Kit (SDK) cho Mi-
croBlaze va PowerPC: gdm trinh bién dich, gd 16i
C/C++. SDK dudc st dung dé viét chuong trinh
phan mém thuc hién trén phan cting da thuc hién.

Sau khi phan cting va nén ting phan mém da
hoan thanh thi sé tao ra chudi bit d& ciu hinh hoat
dong cho chip FPGA.

3.2. H¢ théng thiét ké 16i IP diéu khién AD9467-
FMC

Hé théng két ndi phan cing dugc thiét 1ap
nhu sau: dau tién két nbi board ADC (AD9467-
FMC-250EBZ) dén céng két néi FMC-LPC
(FPGA Mezzanine Card — Low Pin Count) cua
Virtex-6 FPGA Evaluation Kit (ML605) (xem
hinh 3b). Két nbi ngudn va 2 cidp USB tlif may
tinh dén cac cong két ndi JITAG va UART-USB
trén ML605. Chuong trinh st dung ciu hinh mic
dinh cua board (dung xung clock md rong va
AD9517 & trang thdi nguodn thip). Tiép tuc két
ndi mot nguon xung clock va mot ngudn tin hiéu
dudgc cip tir Analog Discovery 100MSPS (USB
Oscilloscope & Logic Analyzer) dén ngd két ni
CLKIN SMA va AIN SMA cua board AD9467-
FMC-250EBZ. Sau khi hoan tit thiét 1ap phan
cling, bat ngudn trén ML605.

Hinh 3b. Két ndi cic phan ciing vao hé thong thiét ké

Hinh 3¢ mo ta so dd khdi cua thiét ké 16i IP

diéu khién AD9467-FMC dudc xay dung trén vi
xt 1y nhing mém Microblaze. Thiét ké gom 3
mo-dun chifc ning: khbi giao tiép LVDS, khbi
giam sat PN9/PN23/PAT (PN — Pseudo random
Noise — Nhi€u gia ngiu nhién; PAT — Port Ad-
dress Translation — Dich dia chi c6ng) va khoi
giao tiép DMA.

(3] M0 () et
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Hinh 3c. So db khéi chiic ning xay dung trén vi xi ly Mi-
croblaze

Giao tiép LVDS bt va dém dit lidu tir ADC.
Sau d6 giao tiép DMA sé truyén cac mau tin hiéu
bit dudc dén bo nhé DDR-DRAM mé rdng. Viéc
bat dit liéu dudc khdi tao bang phan mém va céc
trang thai bat dif liéu (nhu bdo tran, vudt ngudng)
s& dugc bdo cdo trd vé phan mém trén mdy tinh
qua giao tiép UART.

Noi dung cua bang sau day: bang 1 sé mo
td tAt cd cdc chiic ning dudc cung cip trong
AD9467-FMC-250EBZ.

Bang 1. Mo ta cac ham chiic niang trong AD9467-FMC

Chie nang Mo &
int32_t ad9467_setup (Int32_t spiBaseAdor, int32_tssNo)

CAu hinh ché g kiém tra va cné d6 diu ra dn mét trang thii mac dinh.

int32_t ad9467. write (uint16_t regAddr, uintB_t regVal) Ghi i 4 vi0 mt thanh ghi

int32_t 0d9467_read {uint16_t regAddr) ‘Doc i 18U tir mét thanh gt

int32_t ad9467_pwr_mode (int32_t mode) Céu inh ché 86 ngudn

int32_t ad9467._test_mode (int32_t mode} Thidt Iip ché g6 kiém tra ADC

int32_tad9467_reset PNS (int32_trst) Thiét 13 (1) hodc x6a (0] chudi bit reset ngén [PNS)

int32_t ad9467_reset PN23 (int32_trst) Thigt 180 (1) hodc x6a (0) chudi bt reset dai (PN23)

int32_tad9467_externai_ref (int32_t en) Cho phép (1) hodc v hidu (0] dién &p tham chidu mé réng

int32 1 ad9467_analog_input_disconnect (int32_t en) Ngat k&t ndi (1) hodc k&t ndi (0) ngd vao tugng 1y dén kénh ADC

int32_t ad9467_offset_adij (int32_t adj) Thigt I3p bé digu chinh b

int32_t ad9467_outpur_disable (int32_en] 6 higu 1) hosic cho phép (0] g ra A e

int32_t ad9467_output_invert (int32._t invert) Kich hoat ché 66 déo tin higu ngd ra (1) hosc binh thudng (0)

int32_t ad9467_output_format (int32_t format) Yac dinh dang tin g ngi ra

int32_t ad9467_coarse_LVDS_adj (int32_t vds_adj) Xac dinh thudc tinh ngd ra LVDS.

int32_tad9467_outpur_current_adj {im32_t ad]) Thigt 14p tinh chinh trang thai g ra hién tai

int32_tad9467_dco_clock_invert (int32_tinvert) Kich hoat cleck DEO dang binh thudme (0] hodc déa chigu (1)

int32_t ad9467_dco_output_clock_delay (Int32_t delay) Thiét 18p ciu hinh g6 trE clock

float ad9467_full_scale_range (floatv_fs) Cdu hinh thy chon dign 4p ngd vao @3y & (full scale)

int32_t ad9467_analog_input_coupling (int32_t

coupling_mode) Thiét I3p ghép AC (0) hode ghép DC (1)

int32_t ad9467._buffer_current_1 (int32_t percentage] Thisy i ngd v dém in tai [1)

int32_t 0d9467_buffer_current_2 (int32_t percentage) Thay i ngd vao aém hitn a1 (2}

int32_tad9467_tranfer (void) Khii ta0 hoat G8ng truyén va dgi 6 két thiic
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4. Két qua thuc thi va danh gia

Thiét ké trong bai bdo c6 st dung cic cong cu
ctia Xilinx d€ t6ng hop va thuc thi trén KIT Xil-
inx Virtex-6 FPGA giao tiép v6i board ADC tdc
do cao AD9467-250MSPS qua cong FMC-LPC
(FPGA Mezzanine Card — Low Pin Count).

Sau khi cdc mau tin hiéu kiém thit ADC va
chudi PRBS (Pseudo Random Binary Sequence
— Chudi nhi phén gia ngau nhién) dugc xac thuc,
néu khong c6 16i thi thiét ké sé lién tuc doc di
liéu tt ADC. Céc di liéu ADC c6 thé dugc xem
bang cach st dung phan mém Chipscope dé hién
thi qua trinh hoat dong trén man hinh may tinh.

4.1. Két qud thucc thi thiét ké trén hé théng nhiing
Theo hinh 4a ta thdy qu4 trinh khéi tao va ciu

hinh cdc ché do phan ciing dudc thuc hién thanh

cong, ADC bit diu tién hanh viéc lay dit lidu.

[E=SrE—==

. COM3:57600baud - Tera Term VT ¥
|File Edit Setup Control Window Help

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

E
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Hinh 4b. Thiét 1ap tao ngudn clock va tin hiéu tuong tu

Hinh 4c. Chipscope hién thi dang séng ctia tin hiéu dau
vao

Hinh 4d. Chipscope hién thi dang s6ng ctia tin hiéu diu ra
dugc sb héa sau khi da chuyén déi

4.2. Phdn tich va ddnh gid két qud

Céc thong sb két qua qua trinh tdng hop phan
cting HDL cua 16i IP SPI-Flash tir cong cu Xilinx
ISE:

Selected Device : XC6VLX240T-1FFG1156

Number of Slice Registers :22,459 out of
301,440 7%

Number of Slice LUTs
150,720 13%

Num of LUT-FF pairs :12,936 out of 27,585
46%

Number of bonded IOBs :
29%

Num of BUFG/BUFGCTRLs: 5 out of 32
15%

19,651 out of

177 out of 600
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5. Két luan

Trong bai bao cao nay, chung t61 da trinh bay
va thuc thi hé thdng diéu khién ADC AD9467-
FMC-250EBZ thong qua viéc thiét ké va tich
hop cac khdi giao tiép ADC-LVDS, khdi giam
sat PN9/PN23/PAT va khdi giao tiép DMA trén
nén FPGA. Hé thdng chuyén déi tuong tu sang sd
nay bao gdm 4 giai doan: khdi tao board ADC-
AD9467-FMC-250EBZ; khéi tao AD9467 HDL
core; kiém tra giao tiép ADC bang cich st dung
mau tin hiéu kiém tra va chudéi PRBS dudc tao
ra bdi AD9467; bat dit liéu tir AD9467 st dung
cac hoat dong truyén DMA. Két qua thuic nghiém
cho thdy rang thiét ké da thuc hién thanh cong
qud trinh chuyén ddi tin hiéu tuong tu sang sb.

(1]
(2]
(3]

(4]

(5]
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Tém tit

Ngay nay, van dé an toan bao mat hién 12 mdi quan tAm hang dau trong mdi trudng chia sé tai nguyén chung (Internet),
trong d6 giao thiic IPSec 1a phuong phap gidi quyét cac van dé bdo mat cho géi tin IP tai 16p mang (OSI). Vi vay bai bao
ndy tap trung tim hi€u va phan tich cic ky thuat kién tric Pipeline va Multi_Core, di sau vao thiét ké Loi IP bio mat dua
trén giao thic IPSec bao gdm: giai thuat chudn ma héa dit liéu (AES) va giai thuat bim bdo mat (SHA) dugc st dung cho
viéc ma héa va xé4c thuc di liéu. IPCore dugc thuc hién trén nén FPGA theo co ché truy xuét truc tiép vao bd nhé (DMA)
dé c6 dudgc toe dd xi ly cao va tinh mém déo trong thiét ké. Két qua thuc nghiém dudc mo phong trén cong cu ModelSim
va dugc tinh todn tdng hdp bang trinh ISE- Xilinx cho thiy gid tri thong lugng clia chiing toi t6t hon clia tac gi trudc.

Tir khéa: Ma héa & xéc thuc, Thiét ké Lai IP, FPGA, IPSec, DMA.
Abstract

Nowadays, Security is the top cared topic in sharing data environment as Internet; in which method of packets protection
in Network layer (OSI) is IPSec (Internet Protocol Security). The paper presents research and analysis types of architec-
tural engineering, such as Pipeline and Multi_Core, focusing on designing IP Cryptography Core in IPSec which includes:
Advanced Encryption Standards (AES) and Secure Hash Algorithm (SHA) used in encode and authentication data. Im-
plementation of IPCore based on FPGA by Direct Memory Access (DMA) to high-speed in processor and design flexible.
The experimental results are simulated by ModelSim tool and are logically synthesized by ISE tool of Xilinx show our
throughput data which is better than those before.

Keywords: Encoder authentication, Design IP Core, FPGA, IPSec, DMA.
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1. Gigi thiéu

V6i xu thé ng dung cidc mang thé hé mdi
dudgc diéu khién bang phan mém (SDN) [16], thi
trung tam dif liéu (DC) ngay cang thay thé cho
cdc mang truyén thong. Cac chuan két nbi quang
dat 40G-100G, hay cic chuin giao tiép PCle-
Gen4, b nhé DDR4 dugc 4p dung trong cd s6
hang ting SDN. Bén canh d6, cic yéu cau bio
mat mang riéng 4o (VPN) bing giao thiic IPSec
trong hé théng mang thi viéc tip trung va xt ly
dir liéu rat 16n tai cac SDN can c6 cac két ndi
truyén dan tbc do cao, ciac bo chuyén mach va
cac bd nhé luu trit toe do rat cao [18, 19] d€ dam
bao di liéu dap tng thoi gian thuc.

Theo [8], IPSec c6 ba co ché 1a xac thuc
Header (AH), dong géi bao mat (ESP) va trao
d6i khoa Internet (IKE). Cic co ché nay lam
viéc va két hop d€ cung cip kha ning bao mat
trong moi truong VPN. Vay nén cac dich vu bao
mat gom: diéu khién truy cép, toan ven di liéu,
x4c thuc nguodn gbc dit liéu, bdo mat dif lidu va
dich vu chéng triung lip (Anti-replay). Giao thic
IPSec thuc hién hai giai doan; cu thé giai doan 1
lam nhiém vu thiét 1ap mot kénh bao mat (IKE
SA) hai chiéu trén ciing mot dudng truyén gitta
2 diém dau cubi IPSec; trong d6 thda thuin cac
phuong thiic ma hoa xac thuc, phuong thuc trao
doi khoa, thoi gian duy tri cho mdi phién giao
dich IPSec,... Giai doan 2 tao ra IPSec SA nhim
tién hanh viéc truyén nhan di lidu gitta hai thiét
bi, IPSec SA mang dic tinh mdt chiéu; tiic 1a can
2 IPSec SAs cho 2 thiét bi dau cubi, di liéu trén
kénh truyén & giai doan 2 nay dugc bao mat, xac
thuc theo phuong cach da dudc thdng nhit & giai
doan 1. Giai doan 2 hoat dong theo ché do “quick
mode”. V6i muc dich, quy trinh hoat dong cua
tung giai doan da phan tich 6 trén; trong bai bao
ndy, tic gia chon thuc hién IPSec téc do cao cho
IPSec SA vi thdi gian duy tri IKE SA dé€ trao
ddi dit liéu gitta hai thiét bi cudi sé 1au hon (mic
dinh 24h [15] hoac 3h [17]) giai doan IPSEC SA
(1h [17]), vi vay tac gia lya chon thuc nghiém
trén FPGA tbc dd cao cho IPSec SA d€ nhanh
chéng x ly thiét 1ap lai IPSec SA lifetime (thay
ddi khoa hoic ché dd ma hoa - xdc thuc) tranh
tinh trang bi ddi tuong trén dudng truyén bat hop
phép tin cong.

Xét vé tbc do xit Iy cac vi mach, toc do luu
trit bd nhé va cac chuin truyén thong ngay dudc
nang cao lam lugng thong tin dudc gia ting rat
nhiéu, dong thdi cac chuan Video, Audio ngay c6
do phan giai cao, diéu nay yéu cau cic vi mach
xt ly c4c thut todn bao mat, xac thuc phai cé toc
do tuong ting dé€ xt ly cdc thong tin ¢ yéu cau
ddp ting thoi gian thuc. Bén canh viéc phat trién
hé thdng bao mat va xéc thuc (BM&XT) ddp ting
tbc do cao, dong thoi hé thdng dap ting linh hoat
cac muc do bao mat tuy ung dung, nhu trong vi
du & Hinh 1 va Hinh 2 cta [13], mot hé thdng
két ndi dong thsi nhiéu cip VPN, mdi cip két
n6i VPN c6 miic dd BM&XT khéc nhau, van dé
dit ra tuong ing mic do yéu cau bao mat thi hé
théng sé thiét 1ap cac Mode BM&XT phil hop, vi
du nhu Bang 1 (hodc Bang 1 [12]). Trong bai bdo
nay, tic gia lua chon Virtex-6 (ML605) 1a thiét
bi phan ciing cho thiét ké Lai IP sé c6 nhiéu ting
dung mang nhét déi vé6i viéc thay d6i cac chudn
mat ma. Viéc ting dung nén tang FPGA cho viéc
thiét ké cac Loi IP, thuc hién 12 mot nhu cau hét
stc thiét thuc, phuc vu cho cong tac nghién ciiu
thiét ké cling nhu sn xuét cic sidn pham chuyén
dung phuc vu cho céc thi trudng c6 nhu cau cao
va chuyén sau.

Bang 1. Muc d6 Bao mét theo thuit toan (Table 2 [14])

Thuat toan
AES-128

DH, DSA, RSA-3072
SHA-256

ECDH, ECDSA-256
AES-192

SHA-384

ECDH, ECDSA-384
AES-256

SHA-512

ECDH, ECDSA-512

M(rc bao mat
128 bits

192 bits

256 bits

Trong thdi gian gan diy, nhiéu tic gia da tap
trung nghién ctiu viéc thuc thi IPSec trén phan
ciing FPGA 132 mot luya chon t6i uu [4, 5, 7, 9]
ting hiéu suat xit Iy BM&XT trong IPSec va lam
giam lugng tai khi tinh toan cac phép toan logic,
nhung thiéu di su linh hoat trong ting dung céc
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bdo mat (chi diing lai & SHA-1, SHA-256). Dé
nang cao tdc do xi ly dit liéu va miic do bao mat
clia hé thdng, chiing toi lua chon viéc thiét ké
mot IP Core Cryptography (Crypto Core) theo
kién tric Multiple_Core va két hop nhiéu thuat
toan BM&XT 12 mot nhu cau cip bach va dudc
quan tim trong thdi gian gan day [6, 2].

Muc tiéu ctia bai bdo nay hudng dén thiét
ké bo xit ly bao mat dat téc do cao trong mot
hé théng nhiing bio mat. Téc dd truyén dan va
Xt ly dat tbc do cao nhat khi dudc két nbi theo
Bus DMA va viéc thiét ké Crypto Core sé dat
toc do tuong ting nhd xay dung kién tric Multi-
ple_Core.

2. Phan tich va thiét ké Crypto Core

Thiét ké Crypto Core dua trén hai thuat toan
méat ma (AES) va bim (SHA); vi viy van dé dong
bd trong tung giai doan hoat dong, cac tin hiéu
truyén nhan ding thoi diém xéc 1ap phiic tap hon
so v6i thiét ké don mot chiic ning do thiét ké
dugc thuc hién theo kién tric Multipe Core dam
b4o yéu cau téc dd cao; dong thdi ngd ra xuat dif
liéu diing dinh dang dé€ phén biét gitta hai thanh
phan ma héa/ gidi ma va bam.

Plaintext

Ciphertet
&

Plaintet
-

Ciphertext] [Ciphartext
ST Plaintext

Top AES

Hash Ciphertext
»
X

| Mashvalue |

Hashvalue

HMAC Cryptography
: Core

Hinh 1. Kién triic Multipe Core bén trong Cryptograthy
Core

Theo [10], céc tin hiéu diéu khién, trang thdi
va dit liéu I/O cta Loi IP theo thanh ghi cia BUS

AXI-Lite, v6i khi dit liéu 16n sé tao ra do tré 16n,
diéu ndy dan dén tdc do xi ly thong tin rat chim.
Nang cip ctia Crypto Core trong bai bdo nay sé
két ndi theo Bus AXI-Stream, Crypto Core sé& xif
ly dit liéu theo Chu ky hé théng nén sé gia ting
bing thong xi 1y 1én rat nhiéu. Bén canh do, theo
[10] s& con nhiéu chu ky du thita trong qu4 trinh
AES Transformation, nhu du thua 11, 13, 15 Chu
ky tai Transformation 128, 192, 256 tuong tng.
Phuong phdp dé xuét ctia ching t6i 1a sé& thuc
hién kién tric Multiple_Core (4 AES) song song
v6i nhau d€ tin dung thdi gian du thita d6, nham
gia ting tdc do cta Crypto Core.

Mb hinh ludng dit liéu xi ly ctia IP Core
Cryptography dugc md ta tai Hinh 1, D liéu vao
va di liéu ra phu thudc vao phuong thic bao mat
IPSec, véi di li€u ra thi sé dugc ma hoa va sau
d6 sé xdc thuc dé tinh gid tri Hash, va dit liéu vao
thi sé vita dong thdi giai ma va dong thai tinh gia
tri Hash. Thuét todn AES c6 s vong bién ddi 11,
13, 15 tuong tng véi mode 128, 192 va 256. V6i
mdi AES 128 bit thi sau 8 1an dif liéu vao 4 Core
AES sé c6 1024 bit du liéu ra. Gia tri du liéu ra
1024 bit nay s€ dudc dua vao HMAC xt ly trong
32 vong cho SHA-256 va 40 vong cho SHA-384
va SHA-512.

Cryptography IP Core dudc tich hop trong hé
théng bao mét IPSec trén nén FPGA, theo bus
DMA nhu Hinh 2. Can cu vao muc do an toan
ctia mbi két ndi VPN thi hé thong sé thiét 1ap cac
mode bao mat tuong ting, hoic hé thong sé& tu
dong chuyén d6i mic bio mat thap 1én mic bio
mat cao, hoac ngudc lai khi nhan dinh mic do
tin cong xam nhap trai phép tlt bén ngoai. Kién
triic Cryptography két hop bao mat AES bao mat
va xac thuc HMAC-SHA theo Bang 2 [14] cua
Cisco dudgc ung dung trong cic next-generation-
cryptography trong dé6 Mode_1st 1a mic an toan
thép nhét va Mode_3rd 12 muic an toan cao nhét
dugc mo ta trong Hinh 3.
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MM25_Introut
S2MM_Introut

Hinh 2. Tich hgp Crypto Core vao hé thng nhiing FPGA
DMA Bus

Cryptography Core

Top_AES ' HMAC

EXP EXp || Key_exp
28 3 256

Mode_1

Hinh 3. Cac Mode hoat dong cta Crypto Core

Mode_2

Mode_3

Tém lai; hé théng IPSec tde do cao dudgc thuc
hién trén cong nghé FPGA bang céach ké thia
kién tric Pipeline [10], nhung ci tién Core thanh
MultiCore (4SubAES & HMAC-SHA) dong thdi
trién khai vé mit hé théng theo co ché DMA
truyén nhan theo Bus AXI-Stream.

3. Phan tich va danh gia két qua

3.1. Phdn tich két qud thicc hién

Hinh dudi day sé tién hanh mo phoéng cho
mode ma héa/gidi ma AES-256 két hop xac thuc
HMAC-SHAS12. Khbi Control In/Out sé thuc
hién tit ca céc trang thai hoat dong v6i bon khoi-
du-liéu (block) 128bit thuc hién qua trinh ma
héa/giai ma.

Tién trinh hoat dong ctia Crypto- Core (IP-
Core): md ta tin hiéu S_AXI_DATA sé di thang

truc tiép vao hai core AES va HMAC, nhung tin
hiéu S_AXI_VALID sé dugc diéu khién véi khoi
Control. Khéi Control sé tién hanh doc header
v6i 1 chu ky, sau do sé delay 1 chu ky dé c6 thé
c6 dudc tin hiéu diéu kién 6n dinh, sau khi cé
dugc cdc tin hiéu diéu khién vé mode hoat dong
va c4c thong tin can thiét thi Crypto Core sé nhay
qua trang thai RED_KEY, & trang thai nay, Core
s& mat 32 chu ky cho viéc doc 1024 bit dif liéu
cho key HMAC, 8 chu ky cho viéc doc key AES,
tiép dén 12 qua trinh doc ASSOCIA (dif liéu vao
HMAC), qua trinh nay tuy thudc vao d6 dai du
liéu cia ASSOCIA, trong md phdng nay do dai
12 512 nén can 16 chu ky dé 14y dit liéu. Tiép theo
s€ nhay vao trang thai doc dtt dit liéu, véi 4 block
dit liéu 128bit sé can 16 chu ky doc cho tt ca
(Hinh 4), nhung dé tiét kiém dudc tai nghién luu
trlt, trong qua trinh doc sé bi gian doan bdi qua
trinh xu ly, dit liéu vao ra sé dugc doc ghi, xu ly
Pipeline (Hinh 5) sao cho sb chu ky tré 12 it nhét.
Nén hoan toan khong mét chu ky & qua trinh doc
dit liéu ra (Hinh 6, 7). O day core AES sé& can
16 chu ky tinh toan cho mode AES-256 va 5 chu
ky cho qua trinh chuyén déi trang théi trong mdi
block tinh toan. Vay ta c6 thé thiy v6i mdi block
AES-256 sé& can thém 21 chu ky tinh todn. Vi qud
trinh doc ghi du liéu vao HMAC thuc hién song
song v6i qua trinh tinh todn AES nén hoan toan
khong ton chu ky xi ly.

0.8 IR0 0-NE | SEAND| Wi pae B nelRUBES WA RARALE| D-€3 W T

SRR T TR TR A e | |l J]

Y -

_mpporras

Hinh 4. Xt ly di liéu vao khi IPCore thuc hién AES ma
hoéa va xac thuc
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Hinh 5. X ly di liéu Pipeline cho IPCore thyc hién AES
ma héa va xac thuc
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Hinh 6. Xt ly dit liéu ra khi IPCore thyc hién AES ma héa
va xac thuc
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Hinh 7. Xt ly dit liéu ra khi IPCore thuc hién AES giai ma
va xac thue

3.2. Phdn tich téc do xit Iy IPCore

Hinh 8. Két qua xt ly dit liéu ctia IPCore

Qui trinh thiét k& IPCore cho két qua ngd ra
bd ma hoa/ giai ma (AES) va chic nang bam
(SHA) 1a chinh x4c khi so sdnh két qua ngd ra
v6i vi du mo ta trong tai liéu dudgc Vién Tiéu
chuin va Cong nghé qubc gia Hoa Ky (NIST)
cong nhan [3,11] va v6i cac ngo vao khac tai
liéu NIST, tac gia sit dung mot s6 cong cu hd trg
ki€ém chiing khac nhau tit ngudn Internet thi déu
c6 chung gia tri ngd ra nhu moé phong c6 dudc.

3.2.1. Xet thong luong AES

Tir mo phong Hinh 8 ta thiy 4 core AES hoat
dong dong thoi, sau day ta xét thoi gian xi 1y &
mode AES-256 (Hinh 9) véi:

e T1 =5 chu ky dua 128 bit dit liéu vao (1
chu ky chuyén trang thdi va mdi chu ky nhan 32
bit).

e T2 = 1 chu ky dé chd chuyén doi trang thai.

e T3 = 15 chu ky dé xt ly AES Transforma-
tion.

e T5 =5 chu ky, 128 bit dif liéu xuat ra (1 chu
ky chuyén trang thai va méi chu ky xuét 32 bit).

Téng cdng thoi gian xi ly 128 bit cia mdi
AES la 27 Chu ky. Do ludng dit liéu hoat dong
lién tiép nhau, tai thoi diém T2 va T3 clia mbi
AES nay, sé 1a thoi diém T1 cta mdi AES tiép
theo, va dit liéu dugc xii ly ctia 4 AES dudc xuat
ra lién tiép nhau. Do d6 thong luong tinh todn ma
héa/giai ma dudgc xét § TS = 5 Chu ky cho 128
bit, tuong ting Chu ky dau tén 1a chuyén ddi trang
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thdi, mdi chu ky tiép theo sé& nhap 32 bit (4 Byte)
vao. Véi tan sb Synthesis ISE dat f = 112Mhz,
ta tinh toan dugc thong lugng cac Sub AES nhu
sau:
Thong lugng bao mat (AES-256) dat dugc la:
(128 + 128*n) / (27 + 5*n)*f = xap xi 25.6*f
= 2.8672 Gbps = 358.4 MBps

3.2.2. Xeét thong luong toan bo Crytography

Xét qua trinh AES-256 & HMAC-SHA-512
tai mode encryption (mode Decryption cling
tuong ty) Hinh 9:

e T7 =40 chu ky: IP core HMAC vua nhan
du liéu vao 1024 bits, vua xit ly HMAC-SHA
(KEY~IPAD).

e T6 = 3 chu ky, qua trinh chuyén déi trang
thai.

e T7’ = 40 chu ky, qua trinh x ly ham Hash
cho 1024 bit vao, song song v4i qua trinh nay
HMAC va AES ciing nhan dii liéu vao dé€ xt ly.

e T7” =T7 =40 chu ky*2 , khi xt 1y hét dix
lieu HMAC can thém 2 1an tinh todn SHA cho
KEY”OPAD va data out text mdi 1an méat 40 chu
ky.

e T2’ = 1 chu ky*3 chuyén tiép trang th4i.

e T8 = 16 chu ky ddy dit liéu ra.

Thong lugng Crytography 6 mode BM&XT
(AES-256 & HMAC-SHAS512) dat dugc la:

(1024+2014*n)/(183+40*n)*f = xap xi
25.6%f= 2.8672 Gbps = 358.4 MBps

3.3. Ddnh gid két qud

Két qua thong luong c6 dudc khi thuc hién
méi dat 2.8672 Gbps ting gan 100% so véi két
qua thong lugng [10] 1.578 Gbps.

DPugc kiém chiing ti trinh bién dich ISE- Xil-
inx, hiéu ning ctia hé thdng dugc tinh toan bing
cong thic Throughput/Area (Mbps/Slices); v6i
[10] c6 két qua 0.536 va trong bai bdo nay thuc
hién dat 0.235 cho IP AES, nhung khi so sanh vé6i
[1]12 0.115 két qué clia bai bao nay 1a 0.293 cho
IP AES&SHA-3. Két qu hiéu niing méi t6t hon
[1] va giam so v6i [10] nhung v6i muc tiéu ban
dau nham ting téc do xi ly ducc xem 1a dat yéu
cu va xét viéc ting dung trong hé théng IPSec
tbc dd cao va linh hoat thi vin dé phan ciing sé

dugc hd trg bdi cac cong cu FPGA trén hé théng
nhting cta hé diéu hanh m4.

Phuong phdp thuc hi€én mdéi cia ching toi
da cai thién ddng k€ gid tri thong lugng ctia hé
théng BM&XT dé dat dugc muc dich toc do xi
ly nhanh, nhung van dé tiéu ton nhiéu tai nguyén
din dén hiéu ning giam so véi [10], vi ching toi
xu ly 4-AES so v6i 1-AES [10]. Tré ngai nay,
hoan toan c6 thé dugc khic phuc khi dau tu phin
cting khac. Piéu nay din dén gid phai tra la chi
phi ting va ning luong tiéu ton nhiéu.

4. Két luan

Bai bdo ndy da trinh bay thiét ké cac Core
bao mat va xac thuc tdc do cao khi Core két ndi
theo Bus DMA véi cic thong sb thuc té tuong
ting truyén va nhan 399MBps va 299MBps. Cac
thong s6 thiét ké IP Core dugc tinh toan dua trén
trinh téng hop ISE-Xilinx két hop véi phan mém
mo phéng ModelSim- Mentor Graphics. Két qua
thuc nghiém cho thiy phuong phdp dé xuit cta
chiing t6i da lam ting thong lugng 1én gip doi so
véi két qua nghién cifu ma ching tdi tham khao.
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THE LE VIET VA GUI BAI

1. Bai nhan ding 1a cdc cong trinh mdi ¢6 y nghia khoa hoc va thuc tién trong céc linh vuc khoa hoc va
cong nghé, chua cong bd & bat ky tap chi nao.

2. Mot s6 luu y vé hinh thiic va bd cuc ctia bai bao
2.1. Hinh thifc cta bai bao

- Bai viét dudc soan thio bé“lng cdc phan mém soan thao vin ban Latex hoic MS Word (sé chuyén qua
dinh dang Latex néu chon ding), khong qué 10 trang gidy khd A4. Hinh &nh trong bai viét rd rang, theo
dinh dang PNG, JPG hodc WMF. Tén hinh vé dit & phia dudi, tén bang biéu dit § phia trén, hinh va bang
dudc danh sb thi tu.

2.2. B6 cuc ctia bai bao
- Phan tiéu dé: chia cic thong tin sau:
e Tiéu dé bai bdo: bing tiéng Viét va tiéng Anh, siic tich, diy di thong tin.

e Tén cic tic gia: ghi ddy du theo thif tu ho, chit 16t va tén. Phia trén tén tac gia lién lac (corresponding
author) dudc danh diu *.

e Co quan cong tic: cung cap dia chi thuan 16i cho viéc lién hé.

e Dia chi e-mail: dia chi e-mail (néu c6) clia c4c tic gia c6 tén trong bai bdo.
- Phin tém tit: bang tiéng Viét va tiéng Anh gidi thiéu mot cach ngan gon vé muc dich nghién ciiu va két
qua dat dudc cua bai bao.
- Phan noi dung: diy dii cdc muc: a. Dit vin dé (néu rd muc dich, dbi tuong nghién ciiu, tinh thoi su cia
van dé); b. Giai quyét vin dé (phuong phap nghién cifu, phuong tién st dung khi nghién ciiu, ndi dung
nghién cifu da thuc hién); c. Két qua nghién ctiu va thdo luan; d. Két luan.
- Phan tai liéu tham khao: chi néu céc tai liéu trich dan da dudc liét ké, sép thu tu bﬁng s6 chifa trong cic
ngodc vudng, dinh dang nhu sau:

e Déi véi sach, luan 4n, bdo cdo: s6 thi tu, ho va tén tic gia hodc tén co quan ban hanh, tén sach (luan
an, bao cdo), nha xuit ban, noi xuit ban, nim xuit ban.

¢ D6i v6i bai bdo: sb thi tu, ho va tén tdc gia, tén bai bdo, tén tap chi, tap, s6, niim xuit ban, sb trang.

3. Dia chi gui bai: Tap chi Khoa hoc va Cong nghé- Pai hoc Duy Téan, 03 Quang Trung, Da Nang;
DT: 0236.382711- 413; Fax: 0236.3650443; Email: tapchikhcn @duytan.edu.vn.

Luu y.
- Ban bién tap chi nhan nhiing bai da dudc chuin bi theo diing cic qui dinh trén. Néu bai khong dudc ding,
toa soan sé khong tra lai ban thao.
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