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Loi cam on

Truéc hét em xin chan thanh cam on thay gi4o Ths. Vi Manh Khanh, 1a
ngudi da hudng dan em rat nhiéu trong suét qua trinh tim hiéu nghién ctru va hoan
thanh khoa luan nay tir Iy thuyét dén tng dung. Sy huéng dan cua cac thay da giup
em c6 thém dugc nhimg hiéu biét vé xir Iy ngdn ngit tu nhién va cac tng dung cla

s

no.

Pong thoi em ciling xin chan thanh cam on céc thay co trong bd mon cong
nghé thong tin ciing nhu cac thiy co trong truong di trang bi cho em nhimng kién
thirc co ban can thiét dé em c6 thé hoan thanh tét khoa luan nay.

Em xin gui 10i cam on dén cac thanh vién 16p CT1002, nhitng ngudi ban di
luén & bén canh dong vién, tao diéu kién thuén lgi va cung em tim hiéu, hoan thanh
tot khéa luan.

Sau cung, em xin gui 161 cdm on dén gia dinh, ban b¢ da tao moi diéu kién dé
em xay dung thanh cong khoa ludn nay.

Hai Phong, ngay....... thang...... nam 2010
Sinh vién
Nguyén Vin Thanh
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Muc luc
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Article I. MO DAU

Xur Iy ngén ngilt tu nhién (natural language processing - NLP) la mot nhanh
cua tri tué€ nhan tao tap trung vao cac irng dung trén ngén ngir cia con nguoi. Trong
tri tué nhan tao thi xir Iy ngdn ngir ty nhién 1a mot trong nhirg phan khé nhat vi n6
lién quan dén viéc phai hiéu ¥ nghia ngdn ngit - cong cu hoan hao nhét cua tu duy
va giao tiép.

Xtr Iy ngon ngit chinh 13 xtr 1y thong tin khi dau vao 1a “dir liéu ngon ngit”
(dix liéu can bién doi), tirc dit liéu “van ban” hay “tiéng no6i”. Cac dir liéu lién quan
dén ngon ngit viét (vin ban) va noi (tiéng néi) dang dan tré nén kiéu dir lidu chinh
con nguoi ¢6 va luu trlt dudi dang dién tu. PBac diém chinh cua cac kiéu dir liéu nay
1a khéng c6 cau trac hodc nira ciu trac va ching khong thé luu trit trong cic khudn

dang c6 dinh nhu cac bang biéu.

DPé may tinh co thé hiéu va thuc thi mot chuong trinh duge viét biang ngon
ngit cﬁp cao, ta can phai c6 mot trinh bién dich thyc hién viéc chuyén doi chuong
trinh do6 sang chuong trinh ¢ dang ngdn ngir dich.

Xt 1y ngdn ngit ty nhién 1a mot linh vyc nghién ciru nham gitp cho cac hé
théng may tinh hiéu va xu 1y duoc ngdn ngir con ngudi. Dich may 1a mot trong
nhitng mg dung chinh ctia xtr 1y ngon nglt ty nhién. Mac du dich may da dugc
nghién ctru va phét trién trong hon 50 nim qua, song van ton tai nhiéu van dé can

nghién ctru.
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Article Il. Chwong 1 : Gi®i thiéu ve xtr ly ngdn ngir tw
nhién
1.1. Téng quan

Xt 1y ngdn ngir chinh 1a xir Iy thong tin khi déu vao 1a “dir liéu ngon ngi”
(dix liéu can bién dbi), tirc dit liéu “van ban” hay “tiéng no6i”. Cac dir liéu lién quan
dén ngon ngit viét (vin ban) va noi (tiéng néi) dang dan tré nén kiéu dir lidu chinh
con nguoi ¢6 va luu trit dudi dang dién tu. Bac diém chinh cua cac kiéu dir liéu nay
12 khong c6 cdu trac hodc ntra cu tric va ching khong thé Iuu trit trong cac khudn
dang ¢ dinh nhu cac bang biéu. Theo danh gia ctia cong ty Oracle, hién c6 dén
80% dit liéu khong cau tric trong luong dit liéu cua loai ngudi dang c6 [Oracle
Text]. Vi su ra doi va pho bién cua Internet, ciia sach bao dién tir, ciia may tinh ca
nhan, cta vién thong, cta thiét bi 4m thanh,... ngudi ngudi ai ciing c6 thé tao ra dir
liéu van ban hay tiéng néi. Vin dé 1a 1am sao ta c6 thé xir 1y ching, tirc chuyén
ching tir cac dang ta chwa hiéu duoc thanh cac dang ta c6 thé hiéu va giai thich

duogc, tuc 1a ta c6 thé tim ra thong tin, tri thire hitu ich cho minh.
Gia str chung ta c6 céc cau sau trong cac tiéng nudc ngoai:

- “We meet here today to talk about Vietnamese language and speech

processing.”

- “Aujourd'hui nous nous réunissons ici pour discuter le traitement de langue

et de parole vietnamienne.”

- “MB1  BCTpauaemcsl 3/1eCh  CErojHs, YTOOBl TOBOPHUTH O BHETHAMCKOM

A3bIKE U 00paboTke peun.”

Néu c6 ai d6 dich, hodc c6 mot chuong trinh may tinh dich (bién d6i) ching
ra tiéng Viét, ta s& hiéu nghia cac cau trén déu 1a: “Hom nay chung ta gip nhau ¢
day dé ban vé xir Iy ngdn ngir va tiéng noi tiéng Viét.”. Néu cac cau nay duoc luu
trit nhu cac tép tiéng Anh, Phap, Nga va Viét nhu ta nhin thay & trén, ta c6 cac dir

liéu “van ban”. Néu ai d6 doc cac cau nay, ghi am lai, ta c6 thé chuyén ching vao
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may tinh dudi dang cac t€p céc tin hi¢u (signal) “ti€éng noi1”. Tin hi€u sébng am cua

hai 4m tiét tiéng Viét c6 thé nhin thay nhu sau:

Hinh 1.1 : Tin hiéu song 4m cua hai 4m tiét Tiéng Viét

Tuy nhién, mQt van ban that sy (mdt bai bado khoa hoc chéng han) c6 thé ¢6
dén hang nghin cdu, va ta khong phai c6 mot ma hang triéu van ban. Web 13 mot
ngudn dir liéu van ban khéng 16, va ciing véi cac thu vién dién tir — khi trong mot
tuong lai gan cic sach bao xua nay va cic ngudn am thanh duoc chuyén hét vao
may tinh (chang han bang cac chuong trinh nhan dang chit, thu nhap 4m thanh, hozc
6 thang vao mdy) — s& sém chtra hau nhu toan bo kién thirc ctia nhéan loai. Véan dé
1a 1am sao “xtr Iy”” (chuyén d6i) dugc khdi dir liéu van ban va tiéng néi khong 16 nay

qua dang khac dé mdi nguoi c6 duoc thong tin va tri thirc can thiét tir chiing.

Xt Iy ngdn ngir tu nhién da duoc Gng dung trong thuc té dé giai quyét cac
bai toan nhu : nhan dang chir viét, nhan dang tiéng noi, téng hop tiéng noi, dich tu

dong, tim kiém thong tin, tom tat vin ban, khai pha dit 1iéu va phat hién tri thirc.

Section 2.011.2. Co sé khoa hoc
1.2.1 Mgt s6 khdi niém co bin

1.2.1.1. Ngon ngit tuw nhién

Ngon ngir 1a hé thong dé giao thiép hay suy luan ding mot cach biéu dién
phép an du va mét loai ngit phap theo logic, mdi cai d6 bao ham mot tiéu chudn hay
su that thudc lich st va siéu viét. Nhiéu ngon ngtr sir dung diéu b, &m thanh, ky
hiéu, hay chir viét, va cb gang truyén khai niém, ¥ nghia, va y nghi, nhung ma nhiéu

khi nhitng khia canh nay nam sat qué, cho nén khé phan biét né.

(a) 1.2.1.2. Xz ly ngon ngir tw nhién
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Xt ly ngdén nglr tu nhién (natural language processing - NLP) 1a mot nhanh
cua tri tu€ nhan tao tap trung vao cac trng dung trén ngon ngir cia con nguoi. Trong
tri tué nhén tao thi xir Iy ngdn ngir ty nhién 13 mot trong nhitng phan kho nhit vi n6
lién quan dén viéc phai hiéu y nghia ngdn ngit - cong cu hoan hao nhat cua tu duy

va giao tiép.

(b) 1.2.1.3. Tritué nhin tao

Tri tué nhan tao hay tri thong minh nhan tao (tiéng Anh: artificial
intelligence hay machine intelligence, thuong duoc viét tat 1a AI) 1a tri tué duoc
biéu dién boi bat cir mot hé thong nhan tao nao. Thuat ngir ndy thuong dung dé néi
dén cac may tinh c6 muc dich khong nhéat dinh va nganh khoa hoc nghién ctru vé

cac 1y thuyét va ing dung cta tri tué nhan tao.

(c) 1.2.1.4. Nhdp nhang

Nhép nhang trong ngdn ngit hoc 1a hién tugng thudng gip, trong giao tiép
hang ngay con ngudi it dé y dén nod bai vi ho xir Iy tot hién twong nay. Nhung trong
cac tng dung lién quan dén xu 1y ngdn ngit tu nhién khi phai thao tac véi ¥ nghia tir
vung ma dién hinh 1a dich tuy dong nhap nhé“lng tré thanh van dé nghiém trong . Vi
du trong mot cau can dich co xuit hién tir “duong” nhu trong cau “ra chg mua cho
me it duong” van dé nay sinh 13 can dich tir nay 1a road hay sugar, con ngudi xac
dinh chung kha d& dang cin cr vao vin canh va cac ddu hiéu nhan biét khac nhung
v6i may thi khong. Mot sb hién tugng nhap nhang: Nhap nhang ranh gi6i tir, Nhap
nhing tir da nghia, Nhip nhing tir dong 4m (ddng tw), Nhip nhing tir loai.

1.2.1.5. Dich may

Dich may la mét trong nhiing (ng dung chinh ctia xtr Iy ngdn ngit ty nhién,
dung may tinh dé dich van ban tir ngoén ngit ndy sang ngdn ngir khac. Mic du dich
may di duoc nghién ctru va phat trién hon 50 nim qua, xong van ton tai nhiéu van
dé can nghién ctru. O Viét Nam, dich may da dugc nghién ctru hon 20 nam, nhung

cac san pham dich may hién tai cho chat lugng dich con nhiéu han ché. Hi¢n nay,


http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Anh
http://vi.wikipedia.org/wiki/M%C3%A1y_t%C3%ADnh
http://vi.wikipedia.org/wiki/Khoa_h%E1%BB%8Dc
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#M.E1.BB.99t_s.E1.BB.91_hi.E1.BB.87n_t.C6.B0.E1.BB.A3ng_nh.E1.BA.ADp_nh.E1.BA.B1ng
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#Nh.E1.BA.ADp_nh.E1.BA.B1ng_ranh_gi.E1.BB.9Bi_t.E1.BB.AB
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#Nh.E1.BA.ADp_nh.E1.BA.B1ng_t.E1.BB.AB_.C4.91a_ngh.C4.A9a
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#Nh.E1.BA.ADp_nh.E1.BA.B1ng_t.E1.BB.AB_.C4.91a_ngh.C4.A9a
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#Nh.E1.BA.ADp_nh.E1.BA.B1ng_t.E1.BB.AB_.C4.91a_ngh.C4.A9a
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#Nh.E1.BA.ADp_nh.E1.BA.B1ng_t.E1.BB.AB_.C4.91.E1.BB.93ng_.C3.A2m_.28.C4.91.E1.BB.93ng_t.E1.BB.B1.29
Application%20Data/Microsoft/Word/Nháº­p_nháº±ng_(xá»­_lÃ½_ngÃ´n_ngá»¯_tá»±_nhiÃªn).htm#Nh.E1.BA.ADp_nh.E1.BA.B1ng_t.E1.BB.AB_lo.E1.BA.A1i
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dich may duoc phan chia thanh mot s6 phwong phap nhu: dich may trén co s luat,

dich may thdng ké va dich may trén ¢6 so vi du.

1.2.2 Ly thuyét théng tin

(d) 1.2.2.1. Khdi ni¢m
Ly thuyét thong tin nghién ctru vé: Ap dung cac cong cu toan hoc trong viée
lugng hoa dir li¢u cho muc dich luu trir va truyén dir ligu. Do do thong tin la
Entropy, 1a s6 lugng bit trung binh can thiét dé cho viéc luu trit hay truyén dir lidu.
Poéng vai trd quan trong trong xir 1y thong tin bang cac phuong phap thong ké, dic

biét trong NLP.

(e) 1.2.2.2. Entropy

Entropy 1a mot do do thong tin. Entropy ~ hon don, mo, trai nghia voi
order...

Po d6 khong chic chan: Entropy thip -> Po d6 khong chac chan thap;
Entropy cao -> Do do khong chic chin cao. Trong vat ly: Entropy giam khi ning
luong dugc sir dung. Ky hiéu p(x) 1a mot phan bé caa mot bién ngiu nhién X. Q 1a

khong gian mau caa X. Entropy dugc tinh nhur sau:

H(X) =-Y x eQ p(x) log2p(x).

Don vi: bits (log10: nats). Ki hi¢u: H(X) = Hp(X) = H(p).

(f) 1.2.2.3. Perplexity - Cross Entropy
1. Entropy lién quan thé ndo dén hiéu ngén ngir?
Lién quan dén sy khdng chinh xac: mot vin dé cang c6 nhiéu thong tin thi
Entropy cang thap. C6 nhiéu mo hinh -> entropy do chit luong cua cic mé hinh?
Vi du: mo hinh m3 hoa ky ty voi trung binh sb bit st dung trén mdi ky tu 1a 2.5 .
Pay 1a mo hinh ngdn ngit 0-gram, néu dit trong su lién két ctia cac am tiét thi chung

ta c6 thé sinh duoc mé hinh tét hon, ching han cho entropy 1.22 bit trén mot ky tu.



3 6 an tot nghiép

2. Perplexity
Entropy ctia mot phan bd p(X) 1a: Hp(X) thi gia tri 2H dwoc goi 1a perplexity
perplexity 1a s6 lugng mau trung binh ma mét bién phai lya chon. Perlexity cang bé
(tirc 13 entropy cang bé) thi mé hinh cang tot <=> s bit dung dé ma héa thong tin
cang bé.
Vi du : Cho 8 con ngua véi xéac suét lya chon nhu sau:
Ngual:1/2 ngua2:1/4 ngua3:1/8 ngua4d:1/16
Ngua 5: 1/64 ngua 2: 1/64 ngua 3: 1/64 ngua 4: 1/64
3. Entropy rate
Tinh entropy ctia mot day céc tir trong mgt ngoén ngtr L
H(wl,...,wn) = - >WeL p(W1n)log(W1n)
Entropy rate dugc coi nhu per-word entropy. Coi mdt ngén ngtt nhu mot qua trinh
ngiu nhién san xuat mot diy cac tir. Can quan tim dén mot day vo han tir. Entropy

rate H(L) dugc dinh nghia nhu sau:

H(L) = IimlH(Wl,...,wn) = Iim—E Z pP(W,..., w,)log p(w,,..., W,)
n =o n n =oo n oL
4 . Cross Entropy
Cross entropy duoc st dung khi ching ta khong biét phan bd that p.

Cross-entropy ciia phan bé m ctia phan b that p duoc dinh nghia:

H(p,m) = Iim—% Z pP(W,..., w. ) logm(w,,...,w,) = Iim—%logm(wl,...,wn)
N—>w = N—>w0

(theo 1y thuyét Shannon-McMillan-Breiman)
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5. Cross entropy dé so sanh cdc mé hinh : H(p) < H(p,m)
Cross entropy H(p,m) la can trén cua entropy H(p);

Mo hinh m cang chinh xac thi cross entropy H(p,m) cang gan véi entropy
H(p);

b9 khac nhau H(p,m) va H(p) do do chinh xac ciia mo6 hinh m;
6. Cac cong thirc Cross Entropy

Cross entropy gitta bién X v6i phan bd xac suat dung p(x) va mot phan bd m
duoc tinh nhu sau:

H(X,m) = H(X)+D(p [l m) = —>_ p(x)logm(x)

Chay: D(plla) = >x p(x) log2 (p(x)/q(x))

1.3 Quy trinh xir ly ngon ngir tu nhién

Dé may tinh c6 thé hiéu va thyc thi mot chuong trinh duoc viét bang ngon
ngit cﬁp cao, ta can phai c6 mot trinh bién dich thyc hién viéc chuyén doi chuong
trinh do6 sang chuong trinh & dang ngon ngit dich. Chuong nay trinh bay mot cach
tong quan vé ciu triic cia mot trinh bién dich va méi lién hé giita nd véi cac thanh
phan khac - “ho hang” cta né - nhu bo tién xtr 1y, bo tai va soan thao lién két,v.v.
CAu trac cua trinh bién dich dugc mo ta trong chuong 1a mot cau tric mirc quan
niém bao gdm cac giai doan: Phan tich tir viung, Phan tich cu phap, Phén tich ngit
nghia, Sinh m trung gian, T6i wu mi va Sinh ma dich. N6i mot cach don gian, trinh
bién dich 1a mot chuong trinh 1am nhiém vu doc mot chuong trinh dugc viét béng
mot ngdn ngit - ngdn ngit ngudn (source language) - roi dich né thanh mét chuong
trinh twong duong & mdt ngoén ngtr khac - ngén ngtr dich (target languague). Mot
phan quan trong trong qué trinh dich 1 ghi nhan lai cac 13i c6 trong chuong trinh

ngudn dé thong bao lai cho nguoi viét chuong trinh.
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Chuong trinh Trinh bién Chuong trinh
S S 2 s .
nguon dich dich

Hinh 1.2 : M6t trinh bién dich

(9) 1.3.1 Phan tich tir vung (Lexical Analysis)

Trong mdt trinh bién dich, giai doan phan tich tir vung s€ doc chuong trinh
ngudn tir trai sang phai (quét nguyén liéu - scanning) dé tach ra thanh céc thé tir

(token).

Vi du 1.2: Qua trinh phan tich tir vung cho cau 1énh gan position := initial + rate *

60 s€ tach thanh cac token nhu sau:
1. Danh biéu position
2. Ky hiéu phép géan :=
3. Danh biéu initial
4. Ky hiéu phép cong (+)
5. Danh biéu rate
6. Ky hiéu phép nhan (*)
7.86 60

Trong qua trinh phan tich tir vung cac khoang trang (blank) s& bi bo qua.

(h) 1.3.2 Phan tich ca phép (Syntax Analysis)

Giai doan phan tich ct phap thyuc hi¢n cong viéc nhém céc thé tir cia chuong
trinh ngudn thanh cac ngit doan vin pham (grammatical phrase), ma sau d6 s& dugc
trinh bién dich tong hop ra thanh pham. Thong thudng, cic ngir doan van pham nay

duogc biéu dién bang dang cdy phan tich ca phéap (parse tree) vi:
- Ngon nglr dugce dac ta boi cac luat sinh.

- Phan tich ca phap dwa vao ludt sinh dé xay dung cay phan tich ¢l phap.

10
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Vi du 1.3: Gia str ngon ngit dac ta bdi cac luat sinh sau:
Stmt — 1d :=expr
expr — expr + expr | expr * expr | id | number

V&1 cau nhip: position := initial + rate * 60, cay phan tich ct phap dugc xay

dung nhu sau:

Stmt
[ - 7 T\
position expr +

/TN

id expr expr
initial id number
rate 60

Hinh 1.3 : Mot cay phan tich cu phap

CAu trac phéan cap cta mot chuwong trinh thuong duoc dién ta boi quy luat dé qui.
Vidu 1.4:

1) Danh biéu (identifier) 13 mot biéu thtc (expr).

2) S6 (number) 13 mot biéu thirc.

3) Néu exprl va expr2 1a cac biéu thuc thi:

exprl + expr2

exprl * expr2

(expr)

4) Ciing 1a nhitng biéu thirc. Cau Iénh (statement) ciing c6 thé dinh nghia dé qui :

Néu id1 12 mot danh biéu va expr2 13 mét biéu thirc thi id1 := expr2 1a mot

1€nh (stmt).

11
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Néu exprl 1a mot biéu thic va stmt2 1a mot 1énh thi while (exprl) do stmt2
va if (exprl) then stmt2: déu 13 cic 1énh. Ngudi ta dung cac qui tic dé qui nhu
trén dé dic ta luat sinh (production) cho ngén ngit. Su phan chia giira qua trinh

phan tich tr vung va phan tich ct phap cling tuy theo cong viéc thuc hién.

(1) 1.3.3 Phdn tich ngir nghia (Semantic Analysis)

Giai doan phan tich ngir nghia s& thuc hién viéc kiém tra xem chwong trinh
ngudn c6 chia 18i vé ngit nghia hay khong va tdp hop théng tin vé kiéu cho giai
doan sinh mi vé sau. Mot phan quan trong trong giai doan phan tich ngit nghia la

kiém tra kiéu (type checking) va ép chuyén d6i kiéu.
Vi du 1.5: Trong biéu thiic position := initial + rate * 60

Céc danh biéu (tén bién) duoc khai béo 1a real, 60 1a sb integer vi vy trinh

bién dich d6i s6 nguyén 60 thanh sé thuc 60.0

(. )
position /. =S
nitial /',, A

thanh S
position / — B
initial /‘ﬁ P =
inttoreal

raic

Hinh 1. 4 : Chuyén d6i kiéu trén cay phan tich ca phap

() 1.3.4 Cac giai doan ciia trinh bién dich

Mot trinh bién dich duoc chia thanh cac giai doan, mdi giai doan chuyén

chuong trinh ngudn tir mot dang biéu dién nay sang mot dang biéu dién khac.

12
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Vi DU: Mot cach phan ra dién hinh trinh bién dich dugc trinh bay trong hinh

Chuong trinh ngudn

Phan lu.ll wr vyung
Phan u,h cu phap
T Phén uich ngir nghia

L)u an ly bang k\ |
hi¢u

Sinh ma trung gian
TO vu ma
Sinh ma duh

Chuong t nnh dich

, >
Xir 1y 101

Hinh 1.5 : Cac giai doan ctia mot trinh bién dich

Viéc quan 1y bang ky hiéu va xtr 1y 16i duoc thuc hién xuyén sudt qua tat ca
cac giai doan. Cac giai doan ma ching ta dé cap ¢ trén la thuc hién theo trinh tu
logic cua mot trinh bién dich. Nhung trong thuc té, cai dat cac hoat dong cua nhiéu
hon mét giai doan c6 thé dugc nhom lai véi nhau. Thong thuong chung duge nhém

thanh hai nhém co ban, goi la: Ky dau (Front end) va ky sau (Back end).
1. Ky dau (Front End)

Ky dau bao gom céc giai doan hodc cac phan giai doan phu thudc nhiéu vao
ngdn ngit ngudn va hau nhu doc 1ap véi may dich. Thong thudng, nd chia cac giai
doan sau: Phan tich tr vung, Phan tich cu phap, Phan tich nglt nghia va Sinh ma
trung gian. Mot phan cua cong viée toi vu hda ma cling dugc thuc hién ¢ ky dau.
Front end ciing bao gdm ca viéc xur 1y 15i xuat hién trong timg giai doan.

2. Ky sau (Back End)

Ky sau bao gdbm mdt sé phan nao d6 cua trinh bién dich phu thudc vao may
dich va noi chung cac phan nay khong phy thudc vao ngén ngit nguén ma 1a ngon
ngir trung gian. Trong ky sau, chung ta gip mot s6 van dé tdi uu hoa ma, phat sinh

ma dich cung vo1 viée xtr 1y 161 va céc thao tac trén bang ky hi¢u.

13



3 6 an tot nghiép

1.3.5 Mt so thudt todn phdn tich cii phdp

(k) 1.3.5.1 Topdown
Phén tich tir trén xudng, tir trai qua phai;
Khi gip mot tir (terminal) thi phan tich nut tiép theo;

Khi khong tuong g vo1 input word thi quay lui;

() 1.3.5.2 Bottom-up

La mot dang cua shift-reduce actions;
Khi gip vé phai ctia mot luat thi thu gon thanh vé trai;

Khi khong phan tich dugc tiép thi quay lui;

(m) 1.3.5.3 CYK (Cocke-Younger-Kasami)

Vin pham dang chuan Chomsky (Chomsky Normal Form);
Céc luat thudoc mot trong 2 dang:
A->BC
A->a
Vi du:
S>XY
X->XAla|b
Y->AY|a
A->a
Phan tich cau “babaa” -> khong sinh ra cau

“baaa” -> sinh ra cau
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S, X SY
S, X S, X, Y S, X, Y

X XY, A XY, A XY, A
d d d

o

Sz Ry
W= WA A b
Yo AY | A
IR
"haaa"
Xac dinh cac dic diém sau day:
1)Sinh ra gia tri mot nit nhu thé nao?
Alij]<-?7+7?
2)Luu lai duong di nhu thé nao dé sinh lai cay
Tinh nhap nhiang: Mot A[,] ¢ thé c6 nhiéu tag, mdi tag lai duoc din xuat bang
nhiéu cach.
3)Tai sao thuat toan CYK lai can van pham dang chuin Chomsky.
Phan tich cau:
“book that flight”

“book the flight through Houston”
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§ — NPFP

§ — Awx NP TVP

§ — VP

NP — Pronoun

NFP — Proper-Noun

NP — Der Nominal
Nomiinal — Nowun
Nominal — Nominal Noun
Nominal — Nominal PP
P Terd

P Ferb NP

P Verb NP PP

P Verd PP

P VP PP

PP Preposition NP

Det — thar| this| a

Nown — book | fight| meal | monev

Verb — book| include | prefer

Pronoun — I| she| me

Proper-Noun — Houston | TWA

Awux — does

Preposition — from | to | on| near | through

Figure 13.1

The 2] miniature English grammar and lexicon.

Chuyén tir van pham CFG sang van pham dang chuan Chomsky

1)A->BCD
A->XD

X->BC
2) Bo luat dang A -> B

Véi moi B -> ¢, sinh luat A -> o

S —
P —

NP P
Az NP VR

5 — VP

NP — Pronowr
NP — Proper-Nowumn
NP — Drer Nowmireal

MNorainnal — Nows
Naomitrnal — Nomiireal Nowr
Nomiinal — Nominnal PP
P — Terd

P — Terd NP

P — Ferd NP PP

P — Ferd PP

P — VP PP

PP — Praposition NP

AT — A NP

5 — book | include | prafer
8 — Fard NP

5 — A2 PP

&5 — FVerd PP

5 — VP PP

NP — T| she| me

P — TWAH | Howusron

P — Der Nominal

Jominal — book | ffighr | meal | monay
formiirnnal — Nominal Nows

Nomiinnal — Nominal PP

P — book | include | praefer
VP — Ferb NP

e — A2 PP

X2 — Verdb NP

P — Ferb PP

rF — VP PP

PP — Preposirion NP

Figure 13.8

] Grammar and 1is conversion to CINE. INote that althowugh they aren’™t
shown here all the original lexical entries from =7 carry over unchanged as well.
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VP
S
VP PP
S NP NP
NP V, VP Det N P Det N
she eats a fish with a fork

Hinh 1.6. Thur sinh ra mdt van pham tuong Gng

1.4 Cac tng dung ctia xir ly ngén ngir t nhién

1. Nhan dang tiéng néi (speech recognition): Tir song tiéng noi, nhan biét va
chuyén chung thanh dir liéu van ban twong Gng. Gilp thao tic clia con nguoi trén
cac thiét bi nhanh hon va don gian hon, chang han thay vi gd mot tai liéu nao d6
ban doc nd 1én va trinh soan thio s€ tu ghi nd ra. Pay cling la budc dau tién can
phai thuc hién trong wdc mo thuc hién giao tiép gilta con nguoi véi robot. Nhan

dang tiéng noi c6 kha ning trg gitip ngudi khiém thi rat nhiéu.

2. Tong hop tiéng néi (speech synthesis): Tir dit liéu van ban, phan tich va
chuyén thanh tiéng ngudi noi. Thay vi phai tu doc mét cudn sach hay ndi dung mot
trang web, no tu dong doc cho chiing ta. Gidng nhu nhan dang tiéng noi, Téng hop
tiéng noéi 1a su tro giup tot cho ngudi khiém thi, nhung nguoc lai né 13 bude cudi
cung trong giao tiép giira ngudi véi robot.

3. Nhan dang chit viét (optical character recognition, OCR): Tir mot van ban
in trén gidy, nhan biét timg chit cai va chuyén chiing thanh mot tép vin ban trén
may tinh. c6 hai kiéu nhan dang: Tht nhét 14 nhan dang chit in nhu nhan dang chir

trén sach gido khoa rdi chuyén né thanh dang van ban dién tir nhu duéi dinh dang
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doc ctia Microsoft Word chang han. Phirc tap hon 1a nhan dang chit viét tay, c6 kho
khin boi vi chir viét tay khong c6 khudn dang rd rang thay doi tir ngudi ndy sang
ngudi khic.Véi chuong trinh nhan dang chit viét in c6 thé chuyén hang ngan dau
sach trong thu vién thanh van ban dién tir trong thoi gian ngin. Nhan dang chir viét
cua con nguoi ¢6 ing dung trong khoa hoc hinh su va bao mat thong tin (nhan dang
chir ky dién tir).

4. Dich tg dong (machine translation): Tur mot t€p dir li€u van ban trong mot
ngodn ngir (tiéng Anh chang han), may tinh dich va chuyén thanh mot tép vin ban
trong mot ngdn ngit khac. Mot phan mém dién hinh vé tiéng Viét ctia chuong trinh
nay la Evtrans cua Softex, dich ty dong tir tiéng Anh sang tiéng Viét va nguoc lai,
phan mém timg duoc trang web vdict.com mua ban quyén, day ciing 13 trang dau
tién dua tng dung nay 1én mang. CO hai cong ty tham gia vao linh vuc nay cho
ngodn ngit tiéng Viét 1a cong ty Lac Viét (cong ty phat hanh tir dién Lac Viét) va
Google.

5. Tém tat van ban (text summarization): Tir mot van ban dai (mudi trang
ching han) mdy tom tat thanh mot vin ban ngin hon (mot trang) v6i nhirng ndi

dung co ban.

6. Tim kiém thong tin (information retrieval): Tir mot ngudn rat nhiu tép
van ban hay tiéng noi, tim ra nhiing tép c6 ndi dung lién quan dén mot van dé (cau
hoi) ta can biét (hay tra 10i). Dién hinh cua cong nghé nay 1a Google, mot hé tim
kiém thong tin trén Web, ma hau nhu chung ta déu dung thudng xuyén. Can noi
thém rang mic du hiru hi¢u hang dau nhu vay, Google méi c¢6 kha nang cho chiing
ta tim kiém cau hoi dudi dang cac tir khoa (keywords) va ludn “tim” cho chung ta
rat nhiéu tai liéu khong lién quan, ciing nhu rat nhiéu tai liéu lién quan da ton tai thi
Google lai tim khong ra.

7. Trich chon théng tin (information extraction): Tir mot ngudn rat nhiéu tép
van ban hay tiéng néi, tim ra nhiing doan bén trong mot sb tép lién quan dén mot

N
A0

van dé (cau hoi) ta can biét hay tra 10i. Mot hé trich chon thong tin ¢ thé “lan” vao
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tirng trang Web lién quan, phan tich bén trong va trich ra cac thong tin can thiét, noi
gon trong tiéng Anh dé phan biét v6i tim kiém thong tin 1a “find things but not

pages”.

8. Phat hién tri thirc va khai pha dir liéu van ban (knowledge discovery and
text data mining): T nhiing ngudn rat nhiéu vin ban tham chi hdu nhu khong ¢
quan hé véi nhau, tim ra duoc nhitng tri thirc trude day chua ai biét. Day 1a mot van

dé rat phirc tap va dang & giai doan dau cta cac nghién ctru trén thé gioi.

C6 thé phan loai cac bai toan
- 1-3 thudc linh vyc xir 1y tiéng noi va xtr Iy anh (speech and image processing),
- 4-5 thudc linh vuc xtr Iy van ban (text processing),

- 6-8 thugc linh vyc khai pha van ban va Web (text and Web mining).
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Chwong 2 : Ung dung xtr ly ngén ngt¥ tw nhién trong dich may

X Iy ngdn ngit ty nhién 1a mot linh vuc nghién ciru nham gitp cho cac hé
théng may tinh hiéu va xir Iy dwgc ngdn ngit con ngudi. Dich may 1a mot trong
nhitng trng dung chinh cua xur Iy ngdn ngtt tu nhién. Mdc du dich may da duogc
nghién ctru va phat trién hon 50 nim qua, song van tn tai nhiéu van dé can nghién
ctru. O Viét Nam, dich may da duoc nghién ctru hon 20 nim, nhung cc san pham
dich may hién tai cho chat luong dich con han ché. Hién nay, dich may dugc phan
chia thanh mot s6 phuong phap nhu: dich may trén co s& luat, dich may thong ké va
dich may trén co s& vi du. Do nhiing khéc biét vé ngir hé, khac biét vé van hoa va
thiéu vang ngudn tai nguyén, nén cac phuong phap dich may hién hitu thuong gip
trd ngai khi ap dung vao cdp ngon nglr Anh-Viét.

Phuong phap dich may trén co so luat can phai xay dung hé thong luat cu
phap, ngit nghia va phai c6 mot tir dién kha day du théng tin cho cac muc tir nhur
ngir nghia, nglt dung... Dé thuc hién duoc phuong phap dich may trén co s¢ luat,
nguoi ta can nhiéu thoi gian va tién bac nhung san pham dich van khong dat do
chinh x4ac nhu mong doi. Dich mdy bang phuong phap théng ké chua c6 nhiéu
nghién ctru 4p dung cho cip Anh-Viét. Do su khac biét kha 16n vé ciu triic ct phap
clia cau va ngudn ngit liéu song ngir chudn, nén anh huong dén chat luong ddi séanh
tir Anh-Viét, ma két qua ctia d6i sanh tir lai quyét dinh dén chit lugng dich. Phuong
phap dich mdy trén co s& vi du truyén thong st dung cac cdu mau. Cac ciu nay
duoc luu trir trén co so dit lidu véi day du cac thong tin nhu cay chu giai, cac lién
két giita cac thanh phan ctia hai cdu thudc hai ngdn ngit. Phuong phap ndy ciing can
tap luat ct phap ciia cac ngdn ngit ngudn dé xay dung co s6 dit liéu cho miu cau vi
du. Su khac biét tir s€ dugc xac dinh thong qua tir dién phan 16p, cau nhap sé duoc
phan tich bang tip luat ct phap va xac dinh cip cy ct phap ciia cdu ngudn va cay
dich. Dich may dya trén ngir li¢u dang dugc ap dung vao nhiéu hé théng dich tu
dong trong nhitng nam gan day, viéc lay ding duoc cip anh xa dich va ngudén mot

cach tu dong 1a mot yéu cau thiét yéu cho cac phwong phéap dich dya trén ngit lidu.
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2.1 X4y dung tir dién Tiéng Viét cho may tinh

Trong xir 1i ngdn ngir ty nhién (Natural Language Processing), tir dién cho
may tinh (Machine Readable Dictionary - MRD) 12 mét dang tai nguyén thiét yéu
cho c4c bai toan phan tich ngdn ngit tir don gian dén phirc tap. Mot kho tir vung
chat luong t6t phai cung cip dugc cho cac hé théng xir 1i ngdn ngit tir nhién cac
thong tin ngdn ngir ¢ nhiéu tang bac khac nhau nhu hinh théi, ngit phap, ngit nghia,
t6t hon nita 13 c6 thé phuc vu ca cac hé thong xtr 1i don ngir va da ngir.

Mot muc tir cua tir dién dién tir thuong cung cép tri thire vé chinh ta, ngir am,
tir nguyén, cau tao tir, kha nang két hop, quan hé ngit phap, quan hé ngir nghia, v.v.
(Vii Xuan Luong, 2002) cua tir ngir. Nhirng tri thirc nay tuy thudc vao tirng ngén
ngir va tuy thudc vao timg muyc dich sir dung ma co thé c¢6 nhimng yéu cau thé hién
khac nhau. Nhung nhin trén téng thé, mot tir dién nhu vay phai dugc xay dung dua
trén nhitng nét phd quat cho moi ngén ngir. Muc dich ctia phan nay 14 dua ra 1i do
lwa chon mé hinh biéu dién thong tin va cach thirc biéu dién thong tin trong tir dién.
Céc thong tin mo ta duogc thé hién trén 3 binh dién: hinh thai hoc, ct phap hoc va

ngtr nghia hoc.

: Lexical Entry

:Head word : Sense

: Morphology

: Syntactics : Semantics

Hinh 2.1. Ciu tric tong quat ciia mdt muc tir
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2.1.1 Thong tin hinh thai (Morphology)

Tir ctia tiéng Viét, trong cdu tao, khong co can t6 va phu td; trong ngit nghia,
khong co cac ¥ nghia thudc pham tri hinh thai; trong hoat dong tao cdu, cac moi
lién hé ngir phap khong biéu hién & sy bién hinh ma biéu hién bang trat tr tir. Vi 18
d6, khi xét vé tinh hinh thai cua tiéng Viét, thong thuong chi xét vé van dé cau tao
tur.

Thong tin vé ciu tao tir khi dwoc két hop voi thong tin ¢l phap va ngit nghia
s& c6 ich cho cac nghién ciru vé tach tir, doan dinh don vi tir trong van ban tiéng
Viét. Chang han doan dinh cum tir va tir (sita bo va bo sita, tam vdi va vdi tam, xay
may va may xay...), doan dinh co ché sinh tir lay,v.v. Trong tir dién x4y dung, cac
dang cAu tao tir dugc chu y nhu sau:

- tur don: simple word

- tur ghép: composite word

- tu lay: reduplicative word

- tor vay muon: borrowed word
- tir tat: abbreviation

- ki hi¢u: symbol

e

.
~A T
- -

e

(9]
.
! )
w
&%
(8]

=
/ld

Hinh 2.2. Thong tin hinh thai caa “ban”
Théng tin hinh thai dwgc mé ta trong tir dién chi méi dimg lai & mirc gan
nhan bic mot cho mdi don vi tir vung, cac thong tin & murc sdu hon s& duoc nghién

cliru sau.
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2.1.2 Thong tin ca phap (Syntactics)
Théng tin vé tir loai (category)

Céc tir thudong c6 chung dic diém ngir phap va ¥ nghia khai quat, nhu danh
tu, dong tu, tinh tur, v.v. Mbi loai tir nhu vay phan anh kha nang két hop va chtrc
ning ct phap khac nhau. Chang han khi tao cau, néu vi ngit 1a danh tir thi phai dung
13, nguoc lai néu vi ngit 1a tink tir thi khong can 1a (Nguyén Kim Thén, 1997): day
la quyén sdch; sdach nay hay qud. Viéc phan dinh cac loai tir 1a nhdm muc dich tao

cau cho ding, do vay viéc mo ta chung 1 ¢é y nghia. Trong tir dién dé cap dén 14

loai sau:
1dPOS vnPOS enPOS symbolPOS
1 Danh tur Noun N
2 Dong tir Verb V
3 Tinh tu Adjective A
4 S6 tir Numeral M
5 Dinh tu Determiner D
6 Dai tur Pronuon P
7 Phu tir Adverb R
8 Gioi tu Preposition @
9 Lién tir Conjunction C
10 Tro tu Auxiliary word I
11 Cam tur Emotivity word E
12 Yéuto cautao tir | Componentstem | S
13 Tir tat Abbreviation Y
14 Khong xéc dinh Undetermined U
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2.1.3. Thong tin ngii nghia (Semantics)
2.1.3.1. Rang bugc logic (logical constraint)

Céac ngdn ngit ¢6 thé co mot hé thdng tir loai ngir nghia can ban gidng nhau.
C6 hai loai ngir nghia 16n, mot loai biéu thi thuc thé (thé tir) va mot loai biéu thi
thudc tinh cua thuc thé hodc thudc tinh cta thudc tinh (goi 1a thudc tir - mang y
nghia triru tugng). Dai tir va phan 16n danh tir 14 thé tir, nhung ciing ¢6 nhiéu danh
tir 1a thudc tir (danh tir chi tinh cam, mau sic, hinh dang, v.v.) (Hoang Phé, 2008).
Trong hai loai 16n lai phan chia ra thanh céc loai nhd, trong mdi loai nho lai duge
phan chia ra loai nho hon. Tir dién to chirc tir loai ngir nghia theo mé hinh quan hé
hinh cay, gan 100 tiéu loai. CAy ngit nghia nay dugc tham khao tir dy an TCL (Thai
Computational Lexicon) (Charoenporn, 2004) ¢6 hon 60.000 muc tir Thai — Anh,

duoc mo ta trén 3 binh dién: hinh thai hoc, cti phap hoc va ngit nghia hoc, v.v...

SEMANTIC TREE

. . s -
- ~ T - 1y - ~T
Con nguoi Pecple
— DAPM s+ Avs =
2CNg Vat Animadt
Py v
I S X s, ey~ i Microorgan e
V4 S_..-. V&L s=w e Ui Ua _S
- Ty~ 172+ 2l =2+
i & Uie &L Llalll
5 ; 0
4 Ik == v — - e T =
alC © Sinn NO Living 1nin g
< Y2+ Auno Dyt T~ s
val aQung AYXrciiact
.
<+ + ¥ At AT
. —— - ~VeQa LVl
+ My 1Yo Aot ryr=r+ -~
I'rYuu tucng ADSTIraction
L T¥rnh trives 9 + e~ ol ~ A\ — ~
Lin rgc tri thuc: Field O Knowledge
ot . s .
+ Ya ¢ +tha tat
Trang thai State
U=+ ~AA- R e e
— Ho= aonc Action
iel® LUVl - LLUll
2+ Ohan RAa Ve T a3 mn
Yua 1e rRelation
oi'e

Hinh 2.3: Cay ngir nghia trong tir dién
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Nhu vay, mdi don vi tir vung trong tir dién ngoai vi¢c dugc gan nhan tur loai
ngir phap (hoc sinh — Nc) con duge gan thém mot nhan tir loai ngtt nghia (hoc sinh
— Person). Viéc 1am nay gitip cho viéc phén loai tir dugc triét dé hon, hodc giup cho
viéc phan tich ¢t phap duoc sau sic hon. Cay ngir nghia dugc chi tiét trong bang
Phu luc 1.

2.1.3.2. Rang bugc ngitr nghia (semantic constraint)

Trong qué trinh tao cAu, ngoai viéc cau phai c6 day du cac thanh phan (dung
ngir phap) con doi hoi cac thanh phan cau phai c6 méi lién két, rang budc ngit nghia
1an nhau. Chi ¢ xac 1ap duge mbi lién két, rang budc ngir nghia thi méi nhén ra

dugc cau “xe an com” 1a khong binh thuong.

bt Vv
syntactics
+—-—-category v
+—-—-subcategory vVt
+—--verp pattern Sub+V+0bj+0b]j

+—-—10giCai Cconstraint
+——Category meaning Action
'Y-
e
+—-—-SuD Person
sloks T.3vIincagThs (
+T——0D]J Livingining
J = =
. Y o ks | VP
u).,_l V' I
o thi& ~has 13 riAA 5 théna ~ho vhanr 13 R St "1
Qer Xxniein phai Lam ieC gi, Xnocng Ccnho pnanep lam XnhaC 4l
2 2
me R W2+ 2 2 2 - 4+ 2 A A R
eXa Da Dat chau Al ngu ~ Cng pLat trau Ccay thong tam.

Hinh 2.4 Théng tin ngir nghia ciia “bat” doi héi hai bo ngir.
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Do c6 vai trd quan trong trong tién trinh phan tich ngdn ngit nén céc thdng
tin vé semantic constraint va logical constraint thudng duoc sir dung dé tao ra cac

bo luat phan tich cu phap.

2.2 Khao sat mét s6 phwong phap gan nhin tir loai

Gan nhan tir loai 13 viéc xac dinh cac chtc nang ngit phap cua tir trong cau.
Pay 1a budc co ban trudce khi phan tich sau van pham hay cac van dé xur Iy ngén
ngir phuc tap khic. Thong thudng, mot tir co thé ¢ nhiéu chic nang ngit phap, vi
du: trong cau “con ngua d4 da con ngya da”, ciing mot tir “d4” nhung tir thir nhat va
thtr ba gilt chirc nang nglt phap 1a danh tir, nhung tir thir hai lai 1a dong tir trong céu.

Mot sb hudng tiép can chinh trong gian nhian tir loai tiéng Anh bao gdm: gin
nhén dua trén mo hinh Markov an (HMM); cac md hinh dua trén bo nhé Daelemans
, 1996) ; mo6 hinh dua trén luat (Transformation Based Learning, Brill, 1995);
Maximum Entropy; cdy quyét dinh (Schmid, 1994a); mang no-ron(Schmid, 1994b),
v.v. Trong cac hudng tiép can d6, phuong phap dua trén hoc may dwoc danh gia rit
tot.

Vén d& gan nhan tir loai tiéng Viét co nhiéu kho khin, ngoai kho khin vé dic
trung riéng vé ngdn ngit, gan nhan tir loai tiéng Viét hién con rat thiéu cac kho dir
liéu chuan nhu Brown hay Penn Treebank trong tiéng Anh cho qué trinh so sanh
danh gia. Sau day tac gia xin gi6i thiéu 2 phuwong phap gan nhan tir loai tiéng Viét
dua trén phuong phap hoc mdy thong ké (Maximum Entropy va CRFs) - huéng tiép

can duoc danh gia rat tt trong tiéng Anh.

2.2.1 Phwong phap Maximum Entropy

Tu tudng chinh ctia Maximum Entropy 14 “ngoai viéc thoa man mot s rang
budc nao d6 thi md hinh cang ddng déu cang tot”. Dé rd hon vé van dé ndy, ta hiy
cling xem xét bai toan phan 16p gom c6 4 16p. Rang budc duy nhat ma chung ta chi
biét 14 trung binh 40% céc tai liéu chira tir “professor” thi nam trong 16p faculty.

Truc quan cho thay néu c6 mdt tai li¢u chura tur “professor” ching ta c6 the nodi co
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40% Kha nang tai liéu nay thudc 16p faculty, va 20% kha nang cho cac kha nang
con lai (thuoc mot trong 3 16p con lai).

Mic di maximum entropy c6 thé duoc dung dé udc lugng bat ki mot phan
phdi xac suét nao, chiing ta xem xét kha nang maximum entropy cho viéc gan nhan
dir liéu chudi. Noi cach khéc, ta tap trung vao viéc hoc ra phan phéi diéu kién cta
chudi nhén twong tmg voi chudi (xau) dau vao cho trude.

Trong maximum entropy, ngudi ta dung dir liéu huan luyén dé xac dinh cac
rang budc trén phan phéi diéu kién. Mdi rang budc thé hién mot dic trung nao do
cta dit liéu huan luyén. Moi ham thyc trén chudi dau vao va chudi nhan c6 thé
duge xem nhu 13 dic trung fi(0,S) . Maximum Entropy cho phép ching ta giéi han
cac phan phéi mé hinh 1y thuyét gan gidng nhit cac gia tri ki vong cho cac dic
trung nay trong dit liéu huan luyén D.Vi thé ngudi ta ¢ mo hinh héa xac suat
P(0|s) nhu sau (& day, o 1a chudi dau vao va s 1a chudi nhan dau ra)

I

P(o|s)=
( Z(())

exp' Z A f:lo.5) E

O day fi (0, S) 1a mét déc trung, A la mgt tham sb can phai udc lugng va
Z(0) 14 thira s6 chuan hoa don gian nham dam bao tinh dung dén cua dinh nghia xéac
sudt (tong x4c suat trén toan bo khong gian bang 1)

Zlo)= Z exp Z A.f.(0,5)

Mot s6 phuong phap huan luyén mé hinh tir dir liéu hoc bao gom: IIS (improved
iterative scaling), GIS, L-BFGS.

2.2.2 Phwong phap Conditional Random Fields (CRFs)

CRFs 1a mb hinh trang thai tuyén tinh vo huéng (may trang thai hitu han
duoc hudn luyén co diéu kién) va tuan theo tinh chit Markov thir nhat. CRFs da
dugc chimg minh rat thanh cong cho cac bai todn gan nhan cho chudi nhu tach tir,

gan nhan cym tu, xac dinh thyc thé, gan nhan cum danh tu, etc.
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Goi 0 = (01, 0y, ..., 07) 1a mot chudi dit liéu quan sat can duoc gan nhin. Goi
S 1a tap trang thai, mdi trang thai lién két voi mot nhan leL . Pt s = (S, Spye.., s7) 12

mot chuoi trang thai nao do, CRFs xac dinh xac suat diéu ki¢n cua mdt chudi trang

thai khi biét chudi quan sat nhu sau:

\ (1)

ps(s|0)= C\piZZ/ fi (s, ,,v,,o,!}}-

L=l %

T 14 2
GoiZ(0) = )’ S,exp(ZZﬂk f (s, ;,5;,0, t)j |a thira s6 chuan hoa trén toan bo

t=1 k
cac chudi nhan c6 thé. f, xac dinh mot ham dic trung va 4, 1 trong sd lién két véi
mdi dic trung f, . Muc dich cta viéc hoc may v6i CRFs 1a udc lugng trong s nay.
O day, ta c6 hai dic trung f, : dic trung trang thai (per-state) va dic trung chuyén

(transition).

fi ) (5.,0,1) = 8(5, . D)x; (0,1). (%)

7 i (C 0 3, (7, 34 ¥

O day 5 1a Kronecker-3. Mdi dic trung trang thai (2) két hop nhén | cta
trang thai hién tai s, va mot tir ngir canh - mot ham nhi phan x«(o,t) xac dinh cac
ngir canh quan trong cia quan sat 0 tai vi tri t. Mot ddc trung chuyén (3) biéu dién
su phu thudc chudi bang cach két hop nhin | cia trang thai trude s, , va nhan | cia
trang thai hi¢n tai s,.

Nguoi ta thuong hun luyén CRFs bang cach cuc dai hoa ham likelihood
theo dir liéu huan luyén sir dung cac ki thuat tdi wu nhu L-BFGS. Viéc 1ap luan (dua
trén mé hinh di hoc) 13 tim ra chudi nhin twong tng ctia mot chudi quan sat dau
vao. Poi voi CRFs, nguoi ta thuong str dung thuat toan quy hoach dong dién hinh 1a

Viterbi dé thuc hién 1ap lun véi dit liéu moi.
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2.3 Ngir phap tiéng Viét
2.3.1 Céu tao va phén logi tir trong tiéng Viét

Trong tiéng Viét thi Am tiét 13 mot thir don vi nglr am hoc, no 1a két qua su
két hop mot Am hay nhiéu 4m véi mot thanh diéu nao d6 theo quy tic to chire cia
ngir Am tiéng Viét. Am tiét hay con goi 1a tiéng 1a don vi co s& cta ciu tao ngit phap
ngdn ngit Viét. Tiéng co cau tao bang mot Am tiét va tham gia vao hé thong ngdn
ngir véi tu cach mot thanh t6 trong cac co ché ciu tao tir ( tir don, tir 14y, tir
ghép...).

Ngoai tiéng 14 don vi co sé ciia cau tao ngit phap Viét Nam, can phai nhic
dén i, céi co thé dung lam don vi trung tAm ctia ngit phap Viét Nam. La don vi nho
nhat ma c6 nghia va hoat dong tu do trong cau, tir chi phdi toan bd ¢l phép tiéng
Viét, ddm nhiém va san sé cac chirc ning ci phap trong ciu va gop phan dua cau
vao cac cdu tao ngdn ngit 16n hon cau. Tir c6 thé dugc xem xét tir nhitng goc do
khéc nhau: tir phia nglt am hoc, tir phia ngit nghia, tir phia ngit phép hoc, tir phia
cach sir dung... Trong s6 d0, viéc xem xét tir tir goc d6 ngir phap hoc 13 xem xét
phdi hop mit ngir Am va mat ngit nghia.

Thuec trang cua tir tiéng Viét cho ta nhiéu cach tiép can vé cdu tao ngir phap
ctia chung. Nhiing cach tiép can nay khong bai xich 13n nhau ma c6 tac dung bd
sung cho nhau, gitp bao quat dugc toan bd von tir tiéng Viét. Néu chi ding lai o
mot cach tiép can ndo d6 chung ta s& vap phai hodc tinh so luge hodc su cudng chét
hién thuc ngdn ngit. Néi cach khac, ban than tinh phirc tap ciia d6i twong nghién
ctru, tinh mau thuan noi tai ctia sy vat doi hoi su phéi hop nhiing cach tiép can
chung va riéng co phﬁn khac nhau dé lam boc 16 ddi tuong dén muc do can thiét.

Chung ta c6 thé hinh dung c4u tao cia tir tiéng Viét nhu trong lugc dd sau:
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T don Tu phirc
( mot tiéng ) A/(nhiér tiélKA
Tir lay Tir ngdu két Tir ghép
Tir don to Tir da to

Lwoc dd 2.1 : Phén loai tir trong tiéng Viét dwa trén céu tao tir

2.3.2 Cum tir tiéng Viét

Tir két hop voi tir mot cach c6 t6 chirc va co ¥ nghia lam thanh nhiing t6 hop
tir, tirc 12 nhitng kién tric 16n hon tir. Mdi tir trong t6 hop tir 1a mot thanh t6. T6 hop
tlr c6 thé 14 mét cau, co thé 1a mot kién tric tuong duong véi cau nhung chua thanh
cau, cling c6 thé 1a mot doan ¢ nghia ciia cau. Cac t6 hop tir chua thanh cau duoc
goi chung 14 6 hop tir i do. V& nguyén téc, to hop tir tu do ¢ thé chta két tir ¢ dau
dé chi chitc vu ngir phap ciia toan bo phan con lai trong t6 hop tir nay. Nhiing to
hop tir c6 két tir & ddu nhu viy mang tén 13 giGi ngir. Tréi lai, t6 hop tir tw do khong
chtra két tir chi chuc vu ngit phap nhu vay duoc goi 1a cum tir. Vay cum tir la nhitng
kién triic gom hai tir tré 1én két hop tw do véi nhau theo nhitng quan hé ngit phdp
hién hién nhat dinh va khéong chira két tiv & dau (@é chi chire vu ngit phdp cia kién

trdc nay).
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C6 thé phan loai cac cum tir trong tiéng Viét theo bang sau:

Bang 2.1. Nhin cum tir tiéng Viét

Tén Chu thich

NP Cum danh tur

VP Cum dong tir
ADJP Cum tinh tir
ADVP Cum pho tu

PP Cum gidi tur

QP Cum tir chi s0 luong

a) Cum danh tir

Cum danh tir 13 t6 hop tir ty do khong c6 két tir dimg dau, c6 quan hé chinh phu
giita thanh té chinh véi thanh té phy, va thanh té chinh 13 danh tir.

Céu tao chung ctia cyum danh tir gdm c6 3 phan : phan trung tdm, phan phu trudc
va phan phu sau. Tai phan trung tdm thudng 1a mot danh tir hodc mot ngir danh tir.
Ngit danh tir gdm mot danh tir chi loai dimg trudc va mot danh tir chi su vat hay
mot dong tir, tinh tir chi hoat dong, trang thai, tinh chat, quan hé dung sau, va ca hai
cung gop lai dé chi mot su vat. Trong phan phu trude nguoi ta da xac dinh duoc ba
vi tri khac nhau sép xép theo mot trat tu nhat dinh. O phén phu sau thuong nhan
duoc hai vi tri ¢o trat tu 6n dinh. Phan phu trudc cum danh tir thudng dung chi yéu
t6 s6 luong cua sy vat néu & trung tim, phan phu sau chu yéu dung chi yéu t6 chat

lugng cua sy vat néu ¢ thanh phﬁn trung tam.

Phan phu trudc(-1,-2,-3) | Phan trung tam (0) | Phan phu sau (1,2)
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Vidu:

tatca |nhimg |cai |conmeo |den |ay
-3 -2 -1 0 1 2

- vitri 0 1a vi tri cta danh tir chinh

- vitri-1 13 vj tri cta tir chi xudt cAi

- vitri-21a vi tri cua tir chi sb luong : mot, hai...; vai, ba, dam, dam ba...;
moi, teng, moi...; nhitng, cdc, mot...; md'y...

- vitri-31a vi tri ctia tir chi tong luwong : tdt cd, hét thay, cd...

- vitri 1 1a vi tri cta tir néu dac trung miéu ta céd thé gap nhiéu loai tir khac
nhau nhu: danh tir, dong tu, tinh tur, sb tir, dai tir va thoi vi tur, vi du:
phong zap chi, phong doc, phong hep, phong 14, phong ngoai, phong
(cuia) chuing toi, chuyén trude...

- vitri 2 1a vi tri ctia tir chi dinh : cai may nay, quad téo kia...

b) Cum dong tir

Cum dong tur 1a to hop tir tu do khong cé két tir ding dau, c6 quan hé chinh phu
gitra thanh té chinh véi thanh té phy, va thanh té chinh 13 dong tir.

Céu tao chung cia cyum dong tir gdm c6 3 phan: phan trung tAm, phan phy trudc,
phan phu sau. O phéan trung tdm c6 thé gdp mot dong tir hodc nhitng to hop gom
nhiéu dong tir. Cac thanh td phu cia cum dong tur co thé chia thanh hai loai: thanh
t6 phu 13 cac phu tir va thanh t6 phu 14 cac thuc tir. Thanh té phu tir chuyén biéu thi
moi quan hé cta hanh dong, trang thai... néu & dong tir - thanh tb chinh véi thoi
gian va biéu thi cai thé trang cuia hanh dong, trang théi... Thanh tb phu thuc tir co
tac dung mo rong ndi dung y nghia cua hanh dong, trang thai...néu & dong tur -
thanh t6 chinh, cu thé 1a cho biét cach thirc, méi truong khong gian, thoi gian, dbi
tuong chiu tac dung cua dong tir lam thanh t6 chinh hay tdc dong dén dong tur [am
thanh t6 chinh.

Tai phﬁn phu trude cum dong tr, tap hop chu yéu loai thanh t& phu 1a phu tir chi

moi quan hé véi thoi gian, tai phan phu sau tap hop chi yéu cac thanh t6 phu thuc
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tir m& rong ndi dung dong tir. Nhu vy, ¢ thé noi, vé co ban phan phu trude cua
cum dong tur co tac dung dinh tinh mbi quan hé vé thoi gian va thé trang cua hanh
dong, trang thai néu & dong tir thanh t6 chinh. Phan phu sau vé co ban c6 tac dung
mo rong ndi dung tir veng cua dong tur.

C) Cum tinh ti

Cum tinh tir 12 t6 hop tir ty do khong c6 két tir dimg dau, co quan hé chinh phu
giita thanh t6 chinh véi thanh té phy, va thanh t6 chinh 1a tinh ti.

Céu tao chung ctia cum tinh tir cling gdm c6 3 phan: phan trung tim, phan phy
trude, phan phu sau.

Céc thanh t6 phu cta cum tinh tir g@)m c6 hai loai: thanh t6 phu Ia phu tir va
thanh t6 phu 1 thuc tur.

Phan 16n nhitng thanh té phu 13 phu tir xuat hién ¢ cum dong tir déng thoi ciing
c6 thé 1am thanh té phu trong cum tinh tir. Cy thé nhu: dd, sé, dang, vira, ciing, déu,
méi, van, cir, cung... voi tu cach thanh to phu trudc; 101 v&i tu cach 1a thanh td phu
sau. Mot vai thanh td phu ¢6 tac dung danh dau tir loai dong tur, khong thé xut hién
hozc chi xuét hién véi nhirng diéu kién nhét dinh & cum tinh tir nhu: hdy, dimg, (

thanh té phu trudc ), da ( thanh t6 phu sau ).
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Article lll. Chwong 3: Chwong trinh thwc nghiém

3.1 Gidi thi€u ngon ngir VB 6.0
3.1.1 Gidi thiéu

Visual Basic 6.0 (VB) 1a mot ngon ngir 1ap trinh hudng ddi twong, truc quan
trén moi trudong Windows. VB cung cAp mot bd cong cu hoan chinh dé don gian
hoa viéc trién khai 1ap trinh tng dung, c6 thé néi day la cach nhanh va t6t nhat dé
hoc va lap trinh tng dung trén Microsoft Windows.

Phan "Visual- Tryc quan" dé cap dén phuong phap duoc sir dung dé tao giao
dién dd hoa ngudi dung (GUI - Graphical User Interface). VB cé san rat nhiéu
nhimng bd phén truc quan goi 1a cac diéu khién (Controls) ma nguoi lap trinh c6 thé
sap dat vi tri va quyét dinh cac dic tinh cua ching trén mot khung giao dién man
hinh, goi 14 form. Viéc thiét ké cac giao dién nguoi dung tng dung trén VB c6 thé
hinh dung don gidn nhu viéc v€ giao di¢n trén Word hodc trén Paint Prush cua
Windows.

Phéan "Basic" dé cap dén ngon ngit BASIC (Beginners All-Purpose Symbolic
Instruction Code), mot ngdn ngit 1ap trinh don gian, d& hoc, duoc viét ra cho cac
khoa hoc gia- nhitng ngudi khong c6 thi gid dé hoc 1ap trinh dién toan st dung. Tuy
nhién, ngon ngit Basic trong VB di dugc cai thién rat nhidu dé phu hop véi phong
cach 13p trinh hién dai.

3.1.2 Lap trinh VB can ban
Céc thanh phan lién quan dén 14p trinh can ban trén VB.

Céc kiéu dir liéu trong VB;

Str dung bién va hr:?mg;

Céc cau truc 1ap trinh can ban;

K¥ thuat chuong trinh con;

Cach thtrc soan thdo chuong trinh;

K§ thuat bat 18i va xtr 1y 15i trén VB.
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3.1.3.1 Kiéu dit liéu - bién va hang
a. Kiéu dir liéu

Ciing nhu cic ngdn ngit 1ap trinh khac, VB déu hd tro cac kiéu dir liéu co
ban.
Duéi day gidi thiéu chi tiét vé timg kiéu.
Boolean

Kiéu 16 gic, twong tu kiéu Boolean trén Pascal. Kiéu nay chiém 2 byte bd
nhd; chi nhan mot trong 2 gia tri 1a: Yes — No hoac True — False hodc d6i1 khi thé
hién duéi dang s6 0 twong duong véi False, True tuong Gng voi bat ky sé ndo khac
0. Khi 1ap trinh CSDL, kiéu Boolean twong tng voi kiéu Yes/No trong bang dir
liéu.
Byte

Kiéu s6 nguyén duong trong pham vi tir 0..255. Kiéu nay chiém 1 byte bd
nhd.
Integer

Kiéu nguyén, cé gia tri trong khoang -32768...32767. Kiéu nay chiém 2 bytes
bo nhd.
Long

Kiéu s6 nguyén dai, ¢ gia tri trong khoang 2,147,483,648 .. 2,147,483,647.
Kiéu nay chiém 4 bytes bo nhd.
Single

Kiéu sb thyc, c6 gia tri trong khoang 1.401298E-45 to 3.402823E38. Chiém
4 bytes bd nhd.
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Double

Kiéu s6 thuc c6 do lon hon kiéu Single, c6 gia tri trong khoang
4.94065645841247E-324 to 1.79769313486232E308. Chiém 8 bytes bo nhd.
Currency

Kiéu tién t6. Ban chit 1a kiéu sb, d6 16n 8 bytes, c6 gia tri trong khoang -
922,337,203,685,477.5808 to 922,337,203,685,477.5807. Dic biét, kiéu nay ludn cd
ky hiéu tién té di kem.
String

Kiéu xau ky tu. Kiéu nay twong tng véi kiéu String trong Pascal, twong tng
v6i kiéu Text trong VB. Do 16n tdi da 255 bytes twong duong véi kha ning xir 1y
xau dai 255 ky tu.
Variant

Variant 13 kiéu dir liéu khong tudng minh. Bién kiéu nay co6 thé nhan bat ky
mot gia tri nao co thé. Vi du:
Dim a As Variant
a=123
a=“Nguyén Vin Thanh”
Hoan toan khong c6 15i.

Nguoi ta thudng khai bao bién kiéu Variant trong nhimng truong hop phai xir
Iy bién d6 mém déo. Khi thi bién nhan gia tri kiéu nay, khi thi nhan gia tri va xir Iy
theo kiéu dir liéu khéc.
Object

Object 12 mot loai bién kiéu Variant, chiém dung lugng nhé 4 bytes, ding dé
tham chiéu t6i mot loai dbi twong (Object) ndo d6 trong khi 1ap trinh. T4t nhién
mudn khai bao bién Object kiéu nao, phai chac chan dbi tuong d6 da duoc dang ky

vao thu vién tham chiéu VB béi tinh ning Project | Reference.
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b. Bién
b.1. Bién — khai bdo bién

Bién (Variable) 14 thanh phan ctia mot ngdn ngi 1ap trinh, giup xu 1y dit liu

mot cach linh hoat va mém déo.
Théng thuong trong cic ngdn ngir lap trinh, mdi bién khi ton tai phai dugc dinh
kiéu, ttrc 1a phai nhan mot kiéu dit liéu x4c dinh. Tuy nhién trong VB thi khong, mdi
bién c6 thé dinh kiéu (duwoc khai bao trude khi sir dung) hodc khong dinh kiéu
(khdng khai bao vin sir dung dugc). Trong trudng hop nay bién d6 s& tu nhan kiéu
gia tri Variant.

Bién c6 thé dugc khai bao bat ky & dau trong phan viét 1énh cua VB. Tt
nhién, bién c6 hiéu luc nhu khai bdo chi bat dau tir sau 16i khai bao va dam bao
pham vi hoat dong nhu da qui dinh. Vi bién trong VB hoat dong rat mém déo, nén
c6 nhiéu cach khai béo bién nhu:

Vi dy 1: Khai bao bién i kiéu Integer
Dim i As Interger
Vi du 2: Khai bao bién i kiéu Integer, st kiéu String d6 dai 15 ky tu
Dim i As Integer, st As String*15
b.2. Pham vi bién

Nhu ching ta di biét, mdi bién sau khi dugc khai bdo nd s& nhan mot kiéu dir
liéu va c6 mdt pham vi hoat dong, tirc 1a 101 khai bao bién chi c6 tac dung trong
nhimg ving d3 duoc chi dinh; ngoai ving chi dinh d6 bién s& khong c6 tac dung,
néu co tac dung s& theo nghia khéc (bién cuc bo kiéu Variant chang han).

Bién cuc bo:

Bién cuc bd duogc khai bao sau tir khoa Dim, né chi cé tac dung trong mat

chuong trinh con, cuc bd trong mot form hoac mdt module nao d6. Dudi day s€ chi

ra 3 truong hop bién cuc bo nay:
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- Trong mdt chuong trinh con, néu né duge khai bao trong chuong trinh con

do;

- Trong ca mot Form, néu nd duoc khai bao trong phan Decralations cia
Form do;

- Trong ca mdt Reports, néu né dugc khai bao trong phan Decralations cta
Report do;

- Trong ca mdt Modules, néu n6 duoc khai bao trong phan Decralations ciia
Modules do;

* Bién chi co tac dung sau 1€nh khai bao Dim
Bién toan cuc:

Bién toan cuc duoc khai bao sau cum tir khoa Public, né cé tic dung trong
toan bo chuong trinh (¢ bat ky chd nao co thé viét 1énh). Loai bién nay luén phai
duoc khai bao tai vung Decralations cua mdt Module nao do.

Vi du:
Public Hoten(45) As String * 45

Trén mot du an VB khong duoc phép khai béo trung tén bién toan cuc. Tuy
nhién tén bién cuc bd van co thé triung tén bién toan cuc, trong truong hop dé6 VB s&

uu tién su dung bién cuc bd trong pham vi cua no.
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c. Hing
c.1. Khai bdo hdng

Hing (Constan) 1a dai luong c6 gid tri xac dinh va khong bi thay d6i trong
bat ky hoan canh nao. Tuong tng véi timg kiéu dit liéu, s& c6 nhitng hing twong
ung.

Khai bdo hang s6 boi tir khoa Const. Sau day 1a cac vi du vé khai bao cac
loai hang:
Vi du 1: Hing a =5 (hing s)
Consta=5
Vi du 2: Hang ngay = 24/12/2004 kiéu Date (bao béi cip dau thing #..#)
Const ngay = #24/12/2004#
Vi du 3: Hang xau ky tu (bao boi cip dau nhay kép «..”)
Const phongban = "Tai vu"
Vi du 4: Hang kiéu Logic xac dinh béi True hoic False
Const ok = True
C.2. Pham vi hang

Tuong tu nhu bién, hing ciing c¢6 nhitng pham vi hoat dong cta nd. Hing
duoc khai bao trong thu tuc nao, hodc cuc bd trong form, report hodac module nao sé
chi c6 tac dung trong pham vi dé.

Mudn hing c6 pham vi toan cuc, phai dugc khai bao sau tir khoa Public
Const, tai vung Decralations cua mgt module nao d6 nhu sau:

Public Consta=12

39



3 6 an tot nghiép

3.1.3.2 Cdc cdu triic Iénh VB

Céc cau tric 1énh 13 thanh phan co ban cia mdi ngoén ngir lap trinh. Thong
thudng cac ngdn ngit lap trinh déu co cac cdu tric 1énh nhu nhau: 1énh xur 1y diéu
kién, 1énh 1ap biét trudc sb vong lap, 1énh lip khong biét trude sb vong lap... Tuy
nhién cach thé hién (ct phap) mdi cau tric 1énh c6 thé khic nhau tuy thudc vao mdi
ngdn ngit l4p trinh. Hon nita, mdi ngdn ngit cling ¢ thé c6 mot sé diém khac biét,
dic trung trong mdi cau trac 1énh.

Ciing gidng nhu nhiéu ngdn ngit 1ap trinh hién dai khéac, cac cdu trac 1énh
trong VB déu tuan tha cac nguyén tic:

- C6 cau trac: mdi ciu trac 1énh déu c6 tir khoa bat dau va mot tir khoa bao
hiéu két thuc;

- Thuyc hién tuan tu (loai trtr trrong hop dac biét thu tuc Goto <Label>);

- C6 kha nang 1ong nhau;
a. Cau triic IF ... END IF

CAu tric nay thuong goi la 1¢nh lya chon. Ttc la néu mot diéu kién nao do
xay ra s& 12 gi, hodc trai lai c6 thé lam gi. Trong VB ¢l phéap 1énh nay nhu sau:
If <diéu kién> Then
<thu tuc 1>
[ Else
<thu tuc 2> ]
End If
b. Cdu triic SELECT CASE .. END SELECT

bay 1a mot loai cua céu trac lya chon. Thong thuong hoan toan co thé sur
dung If .. End If dé thyc hién cac xu 1y lién quan dén kiéu cdu tric ndy, nhung trong
nhimng truong hop dic biét, cau tric Select Case .. End Select thé hién duoc sy tién

dung vuot trdi. Trong VB cu phap 1énh nay nhu sau:
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Select Case <biéu thuc>
Case <gia tr1 1>
<thu tuc 1>
Case <gia tr1 2>
<thu tuc 2>
Case <gia tri n>
<thu tuc n>
[Case Else
<thu tuc n+1>]
End Select
Trong d6: <Biéu thirc> ludn tra vé gia tri kiéu vo huéng dém dugc nhu: s6 nguyén,
xau ky tu, kiéu 16 gic,..
c. Cdu triic FOR ... NEXT
For... Next 1a mdt cu tric 1ap biét trude sb lan 1ap trong VB, tuy nhién
trong nhimg tinh huéng dic biét, vin co thé sir dung cau tric ndy nhu cdu tric
khong biét trude duoc sb 1an lap.
C phéap céu trac For...Next nhu sau:
For <bién chay> = <gia tri 1> To <gia tri 2> [Step <n>]
<thu tuc>
[Exit For]
Next
d. Cu triic WHILE ... WEND
While ... Wend 1a mét cu trc 1ap khong biét trude s 1an 1ip trong VB. Cl
phap cau trac While... Wend nhu sau (Wend - viét tat ciia cum tir While End):
While <diéu kién>
<thu tuc>

Wend
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3.1.3.3 Cdc ham xir Iy chuéi trong Vb6

Space (Num as Long) tra vé chudi chi toan khoang trong véi s khoang
tréng duoc an dinh bai tham sé Num.

String (Num as Long, character) 'tra vé mot chudi (theo dang variant) gdm
cac ky tu lap lai. Ky tu lap lai 13 ky tu du cta biéu thire chudi dugc truyén & tham
s6 thir hai ctia ham (character). Tham s6 thir nhat (Num) x4ac nhan s 1an lap lai.

Trim (String) ' cit cac khoang tréng & 2 dau chudi

Len () ' tra vé chiéu dai ctia chudi bao gdm céac khoang trong va cac ky tu.

Mid (string, start as Long, length) ' trich tir tham sé 1(string) mot chudi ¢
vi tri bat ddu duoc xac dinh boi tham sb 2(start), voi sd ky tu duoc qui dinh bai
tham s 3(length). Néu bo qua tham so length thi ham Mid s& trich dén hét chudi
InStr (start, stringl, string2, compare) ' tra vé vi tri bat dau cua mot chudi con
can tim trong mot chudi me. tham sé 1(start) xac dinh vi tri bat dau tim, tham so
2(string1) 13 chudi me, tham s6 3(string2) 13 chudi can tim, tham sé 4(compare) mic
dinh 1a so sanh nhay ky tu. Khi bo qua tham s6 thtr nhat thi vi tri bat dau tim mac
dinh 1a 1 InStrRev (StringCheck as string, StringMatch as string, Start as
Long, Compare) ' chitc nang nhu InStr nhung InStrRev hoat dong ngugc lai tu
cudi chudi va ci phap khac hon. Ca hai ham déu 1a ham tim kiém nhay ky tu nén
can cht ¥ chir thuong va chit HOA. InStrRev thuong két hop véi Mid dé tach mot
tén File khoi dudng dan va tén mé rong.

Left (String, Length as Long)’ trich tir ddu mot chudi cta tham sb 1(String)
v6i s6 luong xac dinh boi tham s6 2 (Length).

Right (String, Length as Long)’ nhu Left nhung trich nguoc tir cudi chudi
Replace (Expression as string, Find as string, Replace as string, start, count,
compare) ' tim trong tham sé thir 1(Expression) mot chudi xac dinh boi tham sb
2(Find) va thay thé biang mot chudi dugc dit ¢ tham sd 3(Replace). Ba tham s con

lai 12 tiy chon. Start qui dinh vi tri bat dau tim chudi can dugc thay, néu bo qua mic
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dinh 1 1. Count qui dinh s 1an thay thé trong chudi, néu bé qua mic dinh Replace
s& tim va thay thé cho dén hét chudi.

StrComp (Stringl, String2, Compare) ' dung dé so sanh 2 chudi.
Trj tra vé: (Stringl < String2) = -1; (String1 = String2) = 0; (Stringl > String2) = 1
Like ' so sanh 2 chudi cho phép sir dung biét ngir ( nhu dung ky tu dai dién trong
Dos) gia tri tra vé = True néu turong hop

Chu y ham Like mic dinh ciing 1a ham nhay ky tu, theo thiét 1ap Option
Compare ¢ form hoac module.

Chr(charcode as Long)’ Chuyén mi Ascii thanh ky tu

Asc(String as String)’ tra vé mi Ascii cta ky tu.

ChrW(charcode)’ Chuyén mi Ascii thanh ky ty (HS trg Unicode)

AscW(string)’ Chuyén ky tu thanh ma Ascii (hd trg Unicode)

Join (SourceArray, Delimiter) ' tao chudi méi tr mdt méing chudi
(SourceArray) v6i cac phan tir duoc phan dinh boi tham sé Delimit

Split (Expression as String, Delimiter, Count, Compare) ' tao mang chudi
tir mot chudi (Expression). Pat tham sd Delimiter dé chuyén biét chd ngat, néu bo
qua tham sd nay mac dinh Split s& tach tai cac khoang trong cta chudi. Tham sb
Count quy dinh sé 1an tach. Ba tham s cubi 1a tury chon.

Filter (sourcearray, match [, include [, compare]]) ' Loc mang sourcesrray
v6i gia tri loc 12 match ; include: Loc dao (True hoic False) ; compare: chi 1 kiéu
dir liéu dé so sanh trong qua trinh loc, ding cho tham s6 compare.

vbUseCompareOption = —1 : Ché d6 tuy chon,

vbBinaryCompare = 0: So sanh nhi phan.

vbTextCompare = 1: So sanh chudi.

vbDatabaseCompare = 2: So sanh dir liéu.

StrReverse(expression as String)’ Pao chudi expression
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3.2 Chuong trinh thuc nghiém
3.2.1 Gidi thiéu chwong trinh

Xtr Iy ngdn ngit tir nhién 13 mot linh vue nghién ctru nham gitp cho cac hé
thdng mdy tinh hiéu va xtr Iy dugc ngén ngir con ngudi. Dich may 1a mot trong
nhirng img dung chinh cua xtr Iy ngdn ngtt tu nhién. Mac du dich may da duogc
nghién ctru va phat trién tir 1au, nhung hién nay viéc dich may ap dung cho cip
ngon ngit Viét-Anh van con nhiéu kho khin va han ché. Do sy khac biét 16n ca vé
mit ct phap va ngit nghia ciia cip ngon ngit nay. Chuong trinh mé phong tir dién
Viét - Anh va ing dung trong viéc dich cum tur Viét - Anh duogc xay dung nham
muc dich :

- Cung cip kho tir vieng Viét - Anh ¢6 céu tric phuc vu cho viée dich

cum tr Viét - Anh.

- M0 phéng viéc dich cum tir Viét - Anh.

Céc chtrc nang chinh cta chuong trinh :

- Tra tir : Khi nguoi dung gé tir can tra vao 6 tir, chuong trinh sé& liét ké cac
tir ¢6 thé 13 tir nguoi dung can tra hién thi trong 6 danh sach tir, ngudi dung chi viéc
click vao tir muén tra trong 6 danh sach tir. Cac thong tin vé nghia va tir loai s&
duogc hién thi trong 6 nghia.

- Thém tir : Nguoi ding c6 thé thém mot tir madi khong c6 trong tir dién.

- Sira tir : Nguoi dung c6 thé sira nghia va tir loai ctia mot tu.

- Gan nhan tr : Nguoi dung nhap vao mot cau, chuong trinh s€ tach cau
thanh céc tir va gén cho cac nhan cua tur.

- Dich cum tir : Nguoi dung nhip vao mot cum tir tiéng Viét, chuong trinh

s& dich cum tir tuong Ung sang tiéng Anh.
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3.2.2 Xay dung chwong trinh
3.2.2.1 Tir dién Vigt - Anh
Céu triic tir dién Viét - Anh

- M6t muyc tir trong tir dién gdm céc trudng : word (dang viét cua tir),
category (tur loai cua tir), type (pham tru ngilr nghia cta tir), sematic (ngir nghia cua
tr).

- Tr dién duoc t6 chirc thanh 27 bang twong tmg voi cac chit cai dau tién cua
tir trong tiéng Viét. Viéc chia thanh 27 bang nham muc dich : ting kha ning luu trix
cta tir dién va gitp tdc do tim kiém tir nhanh hon.

Cic chirc niing chinh ciia tir dién

a) Tra twr

w. Viet-Anh Dictionary

DTs Dt Yoo Mink ToA 10 / THEM TU / SUA 11/ /

T

CON MEo

THETEOVN

Hinh 3.1 Két qua tra tir
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+) Input : tir cn tra nghia
+) Process :

Private Sub cmd_tim_Click()
txt_nghial. Text=""

If txt_tul.Text="" Then

MsgBox "Ban chua nhap tu", vbinformation, "Warning"

GoTo nhan

End If

Dim tb, kt, sql As String

kt = laykitudau(txt_tul.Text)

tb = tenbang(kt)

sgl = "select * from " + tb + " where word like " & txt_tul.Text & ""
Set rs = New ADODB.Recordset

rs.Open sql, conn

If rs.EOF = False Then

If Not rs.Fields(1).Value ="" Then

txt_nghial.Text = "+ Category: " + rs.Fields(1).Value

End If

If Not rs.Fields(2).Value ="" Then

txt_nghial.Text = txt_nghial.Text + vbCrLf + "+ Type: " +
rs.Fields(2).Value

End If

If Not rs.Fields(3).Value ="" Then

txt_nghial.Text = txt_nghial.Text + vbCrLf + "+ Mean: " +
rs.Fields(3).Value

End If
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Else: MsgBox txt_tul.Text + vbCrLf + "Khdng c6 trong csdl”,
vbInformation, "Thong bao"

End If

nhan: txt_tul.SetFocus

End Sub

+) Output : Nghia cua tir tuong Ung trong tiéng Anh

b) Thém tir
= Viet-Anh Dictionary [D
>Ti Dicn e Slokt VoA W [ VNI [ SUATY" /

T

FEULC N

b G i)

Hinh 3.2 Form thém tw
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+) Input : tir can thém vao tir dién

+) Process :

Private Sub cmd_them_Click()

Dim st, strnew, tuloai As String

st = Left(cmb_loai.Text, 1) ' lay ID cua tuloai

Set rs = New ADODB.Recordset

rs.Open "select * from tb_tuloai where ID like ™" + st + ™", conn
If rs.EOF = False Then tuloai = rs.Fields(2)

strnew = Replace(txt_tu2.Text, ", ", 1, -1, vbTextCompare)
strnew = Trim$(strnew)

If txt tu2.Text=""Then loi=1

GoTo baoloi

Elself cmb_loai. Text =" Then loi = 2

GoTo baoloi

Elself txt_nghia2.Text ="" Then loi =3

GoTo baoloi

End If

Dim tb, kt, sql As String

kt = laykitudau(strnew)

tb = tenbang(kt)

sgl = "select * from " + tb + " where word like " + strnew + ™"
Set rs = New ADODB.Recordset

rs.Open sql, conn
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If rs.EOF = False Then loi =4

GoTo baoloi
Else
Set rs = New ADODB.Recordset

rs.Open sgl, conn, adOpenDynamic, adLockOptimistic

rs.AddNew

rs.Fields(0).Value = strnew

rs.Fields(1).Value = tuloai

rs.Fields(3).Value = Trim$(txt_nghia2.Text)

rs.Update

rs.Close
End If
MsgBox "Thong tin da dugc luu trong csdl", vbInformation, "Thong bao"
Exit Sub
baoloi:
If loi = 1 Then MsgBox "Hay nhap tir can thém", vbInformation, "Thong
bao"
If loi =2 Then MsgBox "Hay chon tir loai", vbInformation, "Thong bao"
If loi = 3 Then MsgBox "Hay nhap nghia cua tir", vbInformation, "Thong
bao"
If loi =4 Then MsgBox "Tu " + "[" + strnew + "]" + " d& ¢6 trong csdl”,
vbInformation, "Théng bao"
End Sub

+) Output : thong bao thém tir thanh cong va hién thi.
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c) Sira tir
w, Viet-Anh Dictionary E]
OTs Dien Ve Slot VoA W [ MM [ SOV /

Hinh 3.3 Form stra tir
+) Input : tir can sta
+) Process :
Private Sub cmd_luusua_Click()
Dim st, strnew, tuloai As String
st = Left(cmb_loai.Text, 1) ' lay ID cua tuloai
Set rs = New ADODB.Recordset

rs.Open "select * from tb_tuloai where ID like ™ + st + "™, conn
If rs.EOF = False Then tuloai = rs.Fields(2)
strnew = Replace(txt_tu2.Text, "™, "", 1, -1, vbTextCompare)

strnew = Trim$(strnew)

50



3 6 an tot nghiép

If txt tu2.Text=""Then loi=1

GoTo baoloi

Elself cmb_loai.Text =" Then loi = 2

GoTo baoloi

Elself txt_nghia3.Text =" Then loi = 3

GoTo baoloi

End If

Dim tb, kt, sql As String

kt = laykitudau(strnew)

tb = tenbang(kt)

sgl = "select * from " + tb + " where word like
Set rs = New ADODB.Recordset

rs.Open sgl, conn, adOpenDynamic, adLockOptimistic

+ strnew +

rs.Fields(0).Value = strnew
rs.Fields(1).Value = rs.Fields(1).Value + "," + tuloai
rs.Fields(3).Value = rs.Fields(3) + "," + Trim$(txt_nghia3.Text)
rs.Update
rs.Close
MsgBox "Thong tin stra da dugc luu trong csdl", vbInformation, "Thong
bao"
baoloi:
If loi = 1 Then MsgBox "Hay nhap tir can thém", vbInformation, "Thong
bao"
If loi =2 Then MsgBox "Hay chon tir loai", vbInformation, "Thong bao"
If loi = 3 Then MsgBox "Hay nhap nghia cua tu", vbInformation, "Thong
bao"
End Sub

+) Output : thong bao thong tin dugc stra thanh cong.
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3.2.2.2 Dich cum tir Viét - Anh
Cac budce thuc hién :

+) Tach tir va gan nhan tur loai : chuong trinh tach cum tir nhap vao thanh cac
tir don va tir ghép c6 nghia trong tiéng Viét, sau d6 tim tir loai trong ng cua cac tir
trong bang co s¢ dit liéu va gan nhan cho céc tur do.

+) Phan tich cu phép: cum tir nhap vao sau khi dugc gan nhan s€ dugc phan
tich xem c6 dung ct phap khong, c¢6 phai 1 cum tir diing trong tiéng Viét khong
bang thuat toan CYK ( Cocle-Younger-Kasami ).

+) Dich cum tu: cum tur sau khi dugc phén tich c phap s€ duoc dich sang
tiéng Anh bang cach tim cac tir twong tng trong tiéng Anh va sap xép theo trét tir cu

phap dung trong tiéng Viét.

w. Translation

’V con meo den thich nhac ¢o dién Gan nhin

CO1I 1ME0 cden

black cat love clagzical music

Hinh 3.4 Két qua gan nhén va dich cum tir
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a) Tach tir va gan nhan tir loai
+) Input : cum tir tiéng Viét
+) Process :
Private Sub cmd_nhan_Click()
Dim str() As String
Dim targ(10), tuloai(10) As String
Dim i, k, j, sotu As Integer
If txt_string. Text = " Then
MsgBox "Ban chua nhap tu", vbInformation, "Thong bao"
End If
str = tachtu(txt_string.Text, sotu)
‘Lay tu loai tuong ung voi tu trong csdl
Dim tb, kt, sgl As String
Fori=0Tosotu-1
kt = laykitudau(str(i))
tb = tenbang(kt)
sgl = "select * from " + th + " where word like ™" & str(i) & ™"
Set rs = New ADODB.Recordset
rs.Open sql, conn
If rs.EOF = False Then
If rs.Fields(1).Value <>"" Then
tuloai(i) = rs.Fields(1).Value
End If
End If
Next
'Hien thi thong tin ve tu va tu loai
Fori=0Tosotu-1

Select Case i
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Case 0:

txt_0.Text = str(i)
txt_nhan0.Text = tuloai(i)
GoTo nhan

Case 1:

txt_1.Text = str(i)
txt_nhanl.Text = tuloai(i)
GoTo nhan

Case 2:

txt_2.Text = str(i)
txt_nhan2.Text = tuloai(i)
GoTo nhan

Case 3:

txt_3.Text = str(i)
txt_nhan3.Text = tuloai(i)
Case 4:

txt_4.Text = str(i)
txt_nhan4.Text = tuloai(i)
Case 5:

txt_5.Text = str(i)
txt_nhan5.Text = tuloai(i)
GoTo nhan

End Select

nhan:

Next

End Sub

+) Output : bang gan nhan tir loai
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b) Dich cum tir Viét — Anh
+) Input : cum tir tiéng Viét
+) Process :
Private Sub cmd_dich_Click()
Dim str() As String
Dim targ(10), tuloai(10), tem As String
Dim i, k, j, sotu As Integer
txt_dich.Text=""
str = tachtu(txt_string.Text, sotu)
'Lay tu va tu loai tuong duong trong csdl
Dim tb, kt, sql As String
k=0
j=0
Fori=0Tosotu-1
kt = laykitudau(str(i))
tb = tenbang(kt)
sgl = "select * from " + th + " where word like ™" & str(i) & ™"
Set rs = New ADODB.Recordset
rs.Open sql, conn
If Not rs.EOF = True Then
If rs.Fields(3).Value <>"" Then
targ(k) = rs.Fields(3).Value
k=k+1
End If
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If rs.Fields(1).Value <> "" Then

tuloai(j) = rs.Fields(1).Value

j=it+1

End If

Else: MsgBox "Tur " + str(i) + " Khéng c6 trong tir dién ", vbInformation,
” Thong bao ”

End If

Next

‘Sap xep cau nguon theo trat tu cau dich
j=k-1

Fori=0Tok-1

If targ(k - 1) ="i" Or targ(k - 1) ="1" Then
targ(k - 1) = "my"

End If

txt_dich.Text = txt_dich.Text + " " + targ(j)
j=]-1

Next

End Sub

+) Qutput : cum tir tiéng Anh tuong tng
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3.2.3 Han ché va huéng phit trién ciia dé tai
a) Han ché

- Chuong trinh chi mé1 dich dugc cum tir va nhitng cau don gian.

- Chuong trinh chua thé xir Iy duoc nhap nhang trong qua trinh dich.
b) Huéng phat trién

- Xay dung b tir dién tiéng Viét hoan chinh.

- Théng ké day du tap luat cho ngdn ngit tiéng Viét.

- Xay dung hé théng dich ty dong.
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KET LUAN

Trong qué trinh nghién ctru, tim hiéu va hoan thanh do an t6t nghiép  Tim
hiéu vé xtr Iy ngdn ngit tu nhién va may dich. Viét chuong trinh mé phong tir dién
Viét-Anh ”, em d4 thu nhan dugc thém nhitng kién thirc va em ciing nhan thiy xir Iy
ngdn ngit tw nhién 13 mot linh vuc nghién ctru rong 16m, con nhidu didu can phai
kham pha.

Trong d¢ tai em di cb ging tap trung tim hiéu va nghién ctru tong quan vé xir
1y ngdn ngit tu nhién, mot sd thuat toan phan tich ¢ phap va em ciing da tim hiéu
phuong phdp gan nhan tur loai, cac phuong phéap dich may. Tu d6 em da xdy dung
dugc chuong trinh mo phong dich cum tir tir tiéng Viét sang tiéng Anh.

Do thoi gian thyc hién dd 4n han ché nén em méi chi tim hiéu duoc mét sb
budc trong qua trinh xur 1y ngoén nglt ty nhién va chuong trinh mé phdng con chua
dugc hoan thién nhu mong mudn. Trong thoi gian téi em s& cd gang tiép tuc nghién
ctru va hoan thién viéc tim hiéu x{r 1y ngdn ngir ty nhién va chuong trinh mo phong

dich cum tir Anh-Viét nay.
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PHU LUC 1

Cay ngir nghia
a.CONCRETETHING - VAT THE
al.LivingThing - Vat hiru sinh
ala.People - Con ngwoi
ala0l.Person - Nguwoi : 0ng, ba, cha, me, gido vién, hoc sinh, cong nhan, binh linh
ala02.0rganization - Té chire : nha truong, chi doan, chi uy, bd ngoai giao
ala03.SupernaturalBeing - Nhan vét siéu nhién : phu thuy, than linh, Ngoc Hoang
alb.Animal - Dong vit
alb0l.Vertebrate - Pong vat cé xuong sdng
alb0la.Warm Blood - Pyng vat mau ndng
alb0lal.Mammal - Tha (BV c6 va) : chd, su tir, ho, bao
alb01a2.Bird - Chim : ga, vit, co, vac, dai bang, diéu hau
alb01b.Cold Blood - Pong vat mau lanh
alb01bl.Fish - Ca : chim, thu, nhu, dé
alb01b2.Amphibian - Ludng cu : éch, nhai, &nh wong
alb01b3.Reptile - BO sét : rin, rét, than lan, ca sdu
alb02.Invertebrate - Pong vat khong xwong séng
alb02a.Worm - Sau : sau que, giun, san
alb02b.Insect - Con trung : kién, ong, ve, bo xit
alb02c.Shellfish - Pong vat c6 vé : tom, cua, ghe

alb02d.OtherSeaCreature - Sinh vat bién : bao ngu, sao bién
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alc.FictionalAnimal - Péng vit hw ciu
List: rong, thudng ludng, ma ca rong, ma ga
ald.Microorganism - Vi sinh vdt
List: vi rat, vi khuén, vi tring
ale.Plant -Thuc vit
ale0l.Tree - Cay ¢bi : lim, gu, tau, phi lao, bach dan
ale02.Bush - Cay bui : dubi, ctic tan, sim
ale03.Vine - Cay than leo : to hong, tam xuan
ale04.Herb - Cay than ¢é : co tranh, lau, coi
ale05.Low Plant - Thue vét béc thap : tao, nAm
ale06.Hight Plant - Thue vat bac cao : duong xi, rong, réu
a2.Non-livingThing - Vat v sinh
a2a.Food - Thirc an
a2a01.Grain - Hat : dau, ngd, lac, ving, (hat) diéu
a2a02.Vegetable - Rau ¢ : cai, rau mudng, mung toi, bau, bi, khoai ty
12a03.Food - Lwong thye : 1ta, ngd, khoai, san, ké, vimg, dai mach
a2a04.FoodStuff - Thuc phém : thit, long, ba chi, than, m& phé‘m, tring, c4, stra, bo
a2a05.Fruit - Qua : cam, quyt, mit, budi, dua, 1é
a2a06.Beverage - P udng : bia, ruou, sinh t6, nude ngot
a2a07.Seasoning - Gia vi : méam, mudi, tiéu, 6t, mu tat, rau thom

a2a08.Dish - M6n in : banh keo, com, chio, biin, phd, stp, banh cudn, lau, canh
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a2b.Artifact - Vit dung
a2b01.Furniture - P6 dung : ban, ghé, givdng, ndi, dao, kéo, bat, vo, ddng hd
a2b02.Tool - Cong cu : cdy, bira, cude, xéng, cua, duc, bua, kim, khoan, quang ganh
a2b03.Garment - Trang phuc : quan, 40, gidy, dép
a2b04.0rnament - Trang strc : nhan, vong, lic, hoa tai
a2b05.Cosmetic - Mi pham : son, phan, ddu goi, kem
a2b06.Drug - Thudc men : ki ninh, morphine, vitamin, cao hd cbt, sim, cam thao
a2b07.Plaything - Pé choi : bup bé, bong bay, ciu tut, bap bénh
a2b08.Vehicle - PT giao thong, van tai : 6 t0, xe may, xe dap, may bay, tau thuy
a2b09.Equipment - Thiét bi : acquy, cong to, biang chuyén, ro mooc
a2b10.Accessory - Phu Kkién : van, voi nudec, ¢, dai, sam, lép, xich, lip
a2b11.Machine - May méc : may nd, may bom, may kéo, may xay, may bién thé
a2bl12.Instrument - Nhac cu : dan, sdo, tréng, ken, nhi, pheéng la
a2b13.Container - Pd chira : thung, téc, bon, bé
a2bl14.Creation - Vit sang tao : tranh anh, twong, tac pham, v kich, bo phim
a2b15.Building - Céng trinh xay dwng : nha cira, dinh chua, cau cong, thanh quach
a2b16.Construction - Cau kién trong xiy dung : bé tong, xa, thanh ram, vi, kéo
a2bl17.Weapon - Vii khi : tau ngérn, xe tang, dai bac, sung, dan, bom
a2b18.0therThings - Cac vat khac : gian, hang rao, thanh, que, nan

a2c.Part - Bg phan
a2c01.BodyPart - Bo phan co thé ngudi va dong vat

a2c0la.Person Part - B phan co thé ngwai : toc, 16ng may, ta trang, rau ria
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a2c01b.Animal Part - B$ phén co thé dong vat : dudi, gac, long, mé, vy, vi
a2c02.Plant Part - By phan cuaa thwe vat : hoa, 14, ny, canh, nhanh, ché)i, mam
a2c03.Artifact Part - B phin ciia d6 vat : can, dé, nap, dit, miéng, gong, cang

a2d.Substance - Chit
a2d01.Material - Nguyén liéu : lua, gdm, nhung, kaki, gidy, muc, xi ming, hic in
a2d02.Solid - Chét rin : da, sit, cat, kim cuong, hdng ngoc, than
a2d03.Earth - DAt : dét, bun, min
a2d04.Liquid - Chét 16ng : nudc, xing, ruou, bia, con, mau, mi
a2d05.Gas - Chit khi : ga, khi hydro, oxy

a2d06.Addiction - Chit giy nghién : heroin, hong phién, thudc phién, thudc 14,
rugu

a2d07.Poisonous - Chét déc : thach tin
a2d08.Excrete - Chat thai : phan, rac
a2e.Natural Object - Tu nhién
a2e0l1.Land - Pat : rudng, vuon, ddi, nui, cao nguyén, sa mac, ddo, quén dao
a2e02.BodyOfWater - Ving c6 nwée : song, hd, dam, viing, vinh
a2e03.HeavenlyBodies - Vii tru : sao, hanh tinh, Moc Tinh, Pai Hung
a3.Location - Pia diém
a3a.PlaceName - Pia danh : Ha N¢i, Quang truong Ba Dinh, Chau Au, Pong Phi
a3b.Region - VUng mién : cao nguyén, binh nguyén, trung du, luc dia

a3c.FictionalPlace - Noi twéng twong : thién dang, dia nguc, mién dat hira, 4m phu
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b.ABSTRACTION - TRUU TUQNG

bl.State - Trang thai
bla.Feeling - Cam giac : d6i, no, nhtre, budt, cay, xOt, rat
blb.Physiological - Sinh Ii : thic, ngi, mo, mong, ém, dau
blc.Change - Bién hod : hoa, bién, bay hoi, (bing) tan, héo, Ga, kho, quin, teo, top
bld.Contact - Tiép XUc : gin (quan chung), xa (dan), xa lanh, than thién, gin giii
ble.Existence - Ton tai : con (tién), ra doi (t6 chirc), song, &, hap hdi, dinh, bam
b1f.Devour - Tiéu bién : chét, hi sinh, thiét mang, tuyét diét, tuyét ching
blg.Consumption - Tiéu huy : long, gy, do, sap, sup, chdy, rui, tan, lui
blh.Motion - Van ddng: (xe) lao (xudng vuc), (tring) nhé (1én cao), chay
bli.Staying - Ngirng nghi : nim, nghi ngoi, dimg, dd, ngimg, dut, tanh, ngét, thoi
blj.Perception - Nhan thirc : lo mo, mang mang, bap bdm, cam giac, tudng
blk.Possession - S& hiru : co (tién), con (tién)
bll.Depend - phu thudc : an theo, nwong nho, phu thudc, bi, phai, dugc
blm.Surrender - khuit phuc : chiu, chap nhan, danh
bln.Receive - Tiép nhan : duoc, bit (vai bat mau),
blo.Enjoy - Hwéng thu : hudng, huong thy, huong lac, vui choi
blp.Psychology - Tam li : then, nguong, x4u hd, e ép, run sg, dau (long)
blg.Stimulation - Khuyén khich : viy goi, goi moi
blr.Experience - Trai nghiém : sanh, trai doi, tung trai
bls.Emotion - Cam SUC : tirc gian, sg sét, tin tudng, hoai nghi, thong cam, yéu thich

bit.Desire - Mong muén : mong, mong udc, mong ngéng, nguyén udc, wdc mudn
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b2.Action - Hanh dong
b2a.Abandon - Tir bé : bo roi, tir bo, chdi bo, rudng bo, bo roi
b2b.Care - Chiam sOcC : sin soc, nudi dudng, bao dudng, bao hanh
b2c.Act - Tac dong : xd, day, ay, thuc, 16i, kéo, bat, tit
b2d.Cognitive Act - Nhan thirc : hoc, hiéu, nghe 101, am hiéu, am tuong, quyét dinh
b2e.Emotional Act - Xiic cam : hon, yéu duong, 6m ap, 4p 1, mong ngong
b2f.Communicate - Giao tiép : néi chuyén, trd chuyén, gip g, thao luan, ban bac
b2g.Contact - Tiép xUc : s&, nin, ném, liém
b2h.Move - Di chuyén : di (ra), chay (vao), bay, bo, nhay, lin
b2i.Keep - Ngin giir : ach (ai lai), tom, bét, dinh chi, giam cim
b2j.Create - Tao tac : déo, got, vot, v&, viét, sang tac, xay dung, lip ghép, thiét dat
b2k.Change - Bién déi : cit, bam, xé, nau, ludc

b2l.PresentAndReceive - Trao nhan : cho, tang, giri, ban, phat, phan
phat

b2m.Order - Gay khién : sai, bao, khién, bat, khuyén, nho, giap, huéng dan
b2n.Consume - Tiéu huy : pha (cau), d6t (nha), huy hoai, tiéu diét, thanh trimg
b20.0ppose - Péi khang : chién dau, thi ddu, dau tranh, ddu d4, chdng choi
b2p.Provoke - Khiéu khich : choc gian, choc tire, tréu nguoi, tréu tirc
b2qg.Appropriate - Chiém doat : cudp, giat, an cap, an cudp, chiém doat, xam luoc
b2r.Negative - Phii dinh : chdi, bac bo, bai trir, phii nhan, phu dinh

b2s.Depend - Chi phdi : a dua, hua, ap dat

b2t.Collect - Tap hop : cop nhat, gom gop, gdp nhat, gép nhop
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b2u.PsychologicalReflection - Phan trng tam li : chita then, cudi trir, cuoi trir, cudi
rudi, cudi khéy, cuo1 xo0a, cuoi mili, niing niu, khoc nhe

b2v.Conclude - Két luan : két an, két to1, két luan, khép, théng nhat
b2w.Recover - Phuc héi : minh oan, giai oan, téy oan, hdi strc, hoi phuc
b2x.Respond - Phén héi : dap, hoi dap, hoi am,
b2y.Punish - Trirng phat : trimg phat, trimg tri, nghiém tri, danh don, téng cd, truy td
b2z.Advise - Khuyén bao : khuyén, khuyén ran, khuyén bao

b3.Activity - Hoat dgng

b3a.PhysicalActivity - Hoat ddng ciia co thé : thd, ngdi, ding, nhin, ngiri, nghe, bai
tiét, dai, ia

b3b.PhysiologicalAction - Sinh Ii : giao hop, giao ciu, d¢, ap, nhay 6
b3c.Exchange - Trao déi : mua ban, sang nhuong, ban giao, hop dong, hira hen

b3d.Receive - Tiép nhan : huong, hudng lac, huong thu, ké thira, an, ubng, doc (thong
tin), thing loi

b3e.Change - Bién doi : (may) chay, (may) nd, (may) phat (dién)

b3f.Contact - Tiép x(c : va, ddp, dung, quét ...

b3g.Communication - Giao tiép - lién lac, dam thoai, thong bao

b3h.Emotion - Cam xUc : tirc gidn, so sét, tin twong, hoai nghi, thong cam, yéu thich
b3i.Thinking - Tw duy : suy nghi, nhan xét, suy xét, phan doan

23j.Motion - Chuyén ddng : lung lay, lung linh, chap chéi, dap don
23k.PhysicalAction - Tw nhién : giao thoa, thuy phan, an mon

23l.SocialActivity - Xa hoi : tuyén truyén, gido duc, phat thanh, td chre, 1anh dao

23m.Motion - Van dng : co, rut, gap, dudi, chay
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23n.Affect - Anh hwéng : gitp (tién bd), khién (tinh gidc)

b4.Phenomenon - Hién twong
bda.Event - Sw kié€n : cach mang, khdi nghia, chién tranh
b4b.PhysiologicalPhenomenon - Sinh i : tinh duc, day thi, phat duc, dong duc
b4c.DiseasePhenomenon - Bénh |i : cam, lao, 14u, ung thu, sdy thai, bang huyét
b4d.NaturalPhenomenon - Tw nhién : mua gio, 1t lut, bdo bung, han han, hai luu
bde.SocialPhenomenon - X& hi : trao luu, khuynh hudng, ché do, thuc dan
b4f.Cognition - Sw nhén thirc : suy nghi, nhan xét, suy xét, phan doan

(i) b5.AbstractThing - Sy viéc triru twong

b5a.Life - Sw sdng : sdng, su song, doi séng, cudc séng, cdy mam, gidng, con giéng
b5b.ResultOfAction - Két qua ciia hoat ddng : thanh qua, thing loi, san pham
b5c.Social AbstractThing - X héi : dan sd, dan sinh, ho khau, don tir, thu tir
b5d.CulturalAbstractThing - Viin hod : 1 hoi, dinh ddm, ma chay, cudi xin
b5e.Concept - Khai niém : khoa hoc, cong nghé, toan hoc, kinh té, chinh trj
b5f.Sound - Am thanh : 4m am, i am, dung doang, cot ket, leng keng
b5g.Colour - Mau sic : xanh, do, tim, vang
b5h.Smell - MUi : thom, hing, khai, théi, tanh
b5i.Taste - Vi : ngot, bui, chua, cay, man, chat
b5j.SportAndRecreation - Thé thao va giai tri : bong da, cd vua, dién kinh
b5k.LogicalPlace - Phwong huéng : trén, dudi, trong, dong, tay, thuong ngudn
(i)  b6.Relation - Quan h¢

b6a.Space - Khong gian : (nha) gan (truong), sat, lién, ké, bén, canh
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b6b.Time - Thoi gian
b6b01.Point Of Time - Thoi diém : khoanh khéc, thoi diém, lac, hdi
b6b02.Period - Thoi ki, giai doan : trudc day, hién nay, bay gio, qua khir, xua
b6c.SetOrGroup - Tap hop hoidc nhom : 1¢ loi, c6 don, c6 quanh, dong duc
b6d.Comparison - So sanh : twong duong, hon, kém
b6e.ldentical - Pong nhiat : 1a (gido vién), lam (cong nhan)
b6f.Negative - Phii dinh : khong, chua, chang
b7.Attribute - Thudc tinh
b7a.Quality - Pham chit : bén, dai, bo, t6t, xau, trung binh, tuyét, thong minh
b7b.Quantity - $6 lweng : nhiéu, it, ngan, dai, vo khdi, v sd, to, nhd, day, mong
b7c.Size - Kich thwére : to, nho, béo, gdy, diy, mong, cao, thap
b7d.Shape - Hinh dang : tron, méo, nhon, t, cong, thang, vénh, xién, 1éch
b7e.Characteristic - Pic tinh : chua, cay, ngot, man, chat, thom, thdi, nong, lanh
b7f.SortOrType - Loai hodic kiéu : cii, mdi, hién dai, mé den
b7g.Condition - Piéu kién : thuan loi, bat lgi, khach quan, chii quan
b7h.Appearance - Xuit hién : 16, moc, 19, hién, phoi bay, phanh phui
b7i.Hidden - An : l4p, 4n, lan, kin, t5i mo
b8.Value - Gia tri
b8a.Definite - Xac dinh : mot, hai, tu, cac
b8b.Indefinite - Khong xac dinh : nhitng, dam ba, mdt vai, tram nghin
b9.Unit - Pon vi

b9a.UnitOfObject - Pon vi chi loai sy vat : con, ciy, cuc, cai

68



3 6 an tot nghiép

b9b.UnitOfCollection - Pon vi tip hop : toan, bay, 1i, md, khom, bui
b9c.UnitOfMetrical - Pon vi do lwdng : tin, ta, yén, can, kg, cm, ha
b9d.UnitOfTime - Pon vi thoi gian : gio, phut, gidy, ngay, thang, quy, nam
b9e.UnitOfCurrency - Pon vi tién té : hao, dong, d6 la, bang, bat, yén
bof.UnitOfFrequency - Pon vi chi tan suit : lan, luot, ban

b9g.UnitOfAction - Pon vi ciia hanh dgng : cU, keo
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