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LOI CAM ON

Em xin chan thanh cam on B mon Cong nghé Thong tin - Truong Pai hoc Déan
1ap Hai Phong d tao diéu kién cho em thuc hién dé tai tot nghiép nay.

Em xin chan thanh cam on th?ly Vii Manh Khanh di tan tinh huéng dan, chi bao
cho em trong sudt thoi gian thuc hién dé tai.

Em ciing xin chan thanh cam on quy Thay C6 trong B6 mon da tan tinh giang
day, trang bi cho em nhiing kién thirc can thiét trong sudt qué trinh hoc tap tai truong.
Em xin giri 1ong biét on sau sic dén bd, me, gia dinh, cac ban bé da ung ho, gitp do
dong vién em trong sudt qua trinh hoc ciing nhu thoi gian lam tét nghiép vira qua.

Mic di da rat ¢b ging hoan thanh d6 4n véi tit ca nd luc cia ban than, nhung
do kién thirc ban than con cé han nén chic chin d6 an khong tranh khoi nhing sai sot

va han ché, kinh mong sy thong cam, chi bao ctia quy Thay C6 va céac ban.

Sinh vién

Nguyén Viét Diing
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LOINOI PAU

Xu ly ngdén ngir tu nhién (natural language processing - NLP) 1a m¢t nhanh cua
tri tu¢ nhan tao tap trung vao cac ing dung trén ngon ngir cua con nguoi. Trong tri tué
nhan tao thi xir Iy ngdn ngit ty nhién 1a mot trong nhitng phan khé nhat vi no lién quan

dén viéc phai hi€u y nghia ngén ngit - cong cu hoan hdo nhat cua tu duy va giao tiép.

X Iy ngdn ngit chinh 13 xir 1y thong tin khi dau vao 1a “dir liéu ngén ngi” (dir
lidu can bién d6i), tirc dit lidu “van ban” hay “tiéng néi”. Cac dir liéu lién quan dén
ngdn ngit viét (van ban) va néi (tiéng noi) dang dan tré nén kiéu dit liéu chinh con
ngudi cd va luu trir dudi dang dién tir. Pac diém chinh cua cac kiéu dir liéu nay la
khong c6 cau tric hodc nira cdu tric va chiing khong thé luu trit trong cac khudn dang

c0 dinh nhu cac bang biéu.

Xt 1y ngdn ngit ty nhién 1a mot linh vuc nghién ciru nham giup cho cac hé
théng may tinh hiéu va xir Iy duoc ngdn ngit con ngudi. Dich may 12 mot trong nhitng
tmg dung chinh cta xir Iy ngdn ngit tu nhién. Pé viéc dich duoc chinh xac doi hoi
phai phan tich chinh x4c cdu tric ngit phap cia cau dau vao. Qua do co thé sira duoc

101 cua cau.
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Chuwong 1: GIOI THIEU VE XU LY NGON NGU TU NHIEN

1.1 Tong quan

X 1y ngdn ngir chinh 13 xir 1y thong tin khi dau vao 1a “dir liéu ngén ngi” (dir
liu can bién d6i), tac dir liéu “vin ban” hay “tiéng néi”. Cac dir liéu lién quan dén
ngdn ngit viét (vin ban) va néi (tiéng nodi) dang dan tré nén kiéu dir liéu chinh con
nguoi ¢o va luu trit dudi dang dién tu. Pac diém chinh cta cac kiéu dir liéu nay la
khong c6 cdu tric hodc nira cdu tric va chiing khong thé luu trit trong cac khuon dang
¢ dinh nhu cac bang biéu. Theo danh gia ctia cong ty Oracle, hién c6 dén 80% dit lidu
khong cau trac trong lugng dir liéu cia loai ngudi dang c6 [Oracle Text]. V&i su ra doi
va phé bién cua Internet, ctia sach bao dién tir, cua may tinh c4 nhan, cia vién thong,
cta thiét bi 4m thanh,... ngudi nguoi ai cling c6 thé tao ra dir liéu vin ban hay tiéng
n6i. Van dé 1a lam sao ta co thé xir Iy ching, tirc chuyén ching tir cic dang ta chua
hiéu dugc thanh cac dang ta c6 thé hiéu va giai thich dugc, tirc 1a ta c6 thé tim ra thong

tin, tri thirc hiru ich cho minh.
Gia str chung ta c6 céac 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.”

- “MBI  BcTpayaeMcs 3/1eCh  CETOJIHS, YTOOBI TOBOPUTH O BBETHAMCKOM SI3BIKE

u o0paboTke peun.”

Néu c6 ai d6 dich, hodc c6 mot chuong trinh may tinh dich (bién ddi) ching ra
tiéng Viét, ta s& hiéu nghia cac cau trén déu 1a: “Hom nay chung ta gip nhau ¢ day dé
ban vé xur Iy ngdn ngir va tiéng ndi tiéng Viét.”. Néu cac cau nay duogc luu trit nhu cac
tép tiéng Anh, Phap, Nga va Viét nhu ta nhin thdy & trén, ta c6 cac dit liéu “van ban”.
Néu ai d6 doc céc cau nay, ghi am lai, ta c6 thé chuyén ching vao may tinh dudi dang
céc tép cac tin hi¢u (signal) “tiéng n6i”. Tin hiéu séng 4m cua hai am tiét tiéng Viét c6

thé nhin thiy nhu sau:
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Hinh 1.1 : Tin hiéu séng 4m cta hai 4m tiét Tiéng Viét

Tuy nhién, mgt van ban that sy (mdt bai bao khoa hoc chéng han) co thé c6 dén
hang nghin cdu, va ta khong phai c6 mot ma hang tridu vin ban. Web 1a mot ngudn dix
liéu van ban khong 16, va cing véi cac thu vién dién tir — khi trong mot twong lai gan
céc sach bio xua nay va cic ngudn am thanh dugc chuyén hét vao may tinh (chang
han bang cac chuong trinh nhan dang chit, thu nhap 4m thanh, hodc g thing vao may)
— s& sém chtra hdu nhu toan bd kién thirc ctia nhan loai. Van dé 1a 1am sao “xir ly”
(chuyén d6i) duoc khdi dir liéu van ban va tiéng noi khong 10 nay qua dang khac dé

mdi nguoi co duogc thong tin va tri thirc can thiét tir chiing.

Xtr 1y ngdn ngit t nhién da dugc Gtng dung trong thuc té dé giai quyét cac bai
toan nhu : nhan dang chit viét, nhan dang tiéng noi, tong hop tiéng noéi, dich tu dong,
tim kiém thong tin, tom tit van ban, khai pha dir liu va phat hién tri thic.

1.2. Co so khoa hoc
1.2.1. Mt s6 khai niém co' ban
1.2.1.1. Ngon ngit tw nhién

Ngon ngit 1a hé théng dé giao thiép hay suy ludn ding mot cach biéu dién phép
4n du va mot loai ngir phép theo logic, mdi cai d6 bao ham mot tiéu chuin hay sy that
thudc lich sir va siéu viét. Nhiéu ngon ngit sir dung diéu bo, am thanh, ky hiéu, hay
chir viét, va c¢b gang truyén khai niém, y nghia, va y nghi, nhung ma nhiéu khi nhing
khia canh ndy nam sat qué, cho nén khé phan biét né.
1.2.1.2. Xur ly ngon ngir tw nhién

Xur Iy ngdn nglt tw nhién (natural language processing - NLP) la mt nhanh

cua tri tu¢ nhan tao tap trung vao cac ung dung trén ngodn ngit ciia con ngudi. Trong tri
tué nhan tao thi xir Iy ngdn ngit ty nhién 1a mot trong nhitng phan kho nhit vi n6 lién
quan dén viéc phai hiéu y nghia ngon ngit - cong cu hoan hao nhét cta tu duy va giao

tiép.
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1.2.1.3. Tri tué nhdn tao

Tri tué nhén tao hay tri théng minh nhan tao (tiéng Anh: artificial intelligence hay
machine intelligence, thuong duoc viét tit 1a Al) 1a tri tué duoc biéu dién boi bat cir
mot hé thdng nhdn tao ndo. Thuat ngit ndy thuong dung dé noéi dén cac may tinh cé
muc dich khong nhat dinh va nganh khoa hoc nghién ctru vé céc 1y thuyét va ing dung
cua tri tu€ nhan tao.

1.2.1.4. Nhdp nhing

Nhép nhing trong ngdn ngit hoc 13 hién twong thudng gip, trong giao tiép hang
ngay con nguoi it dé y dén né béi vi ho xtr Iy tot hién tuwong nay. Nhung trong cac ting
dung lién quan dén xir 1y ngdn ngit ty nhién khi phai thao tac voi ¥ nghia tir vung ma
dién hinh 1a dich tu dong nhap nhﬁng tré thanh van dé nghiém trong . Vi du trong mot
cau can dich c6 xuét hién tur “dudong” nhu trong cau “ra chg mua cho me it duong” van
dé nay sinh 1a can dich tir ndy 1a road hay sugar, con ngudi xac dinh chung kha dé
dang cin cr vao van canh va cic dau hiéu nhan biét khac nhung voi may thi khong.
Mot sd hién tuong nhap nhang: Nhap nhang ranh giéi tir, Nhap nhang tir da nghia,
Nhép nhang tir dong 4m (dong ty), Nhap nhang tir loai.
1.2.1.5. Dich may

Dich may la mdt trong nhiing ting dung chinh ctuia xtr Iy ngdn ngr ty nhién, dung
may tinh dé dich van ban tir ngdn ngir nay sang ngdn ngir khac. Mic du dich may da
dugc nghién ctru va phat trién hon 50 nim qua, xong van ton tai nhiéu van dé can
nghién ctu. O Viét Nam, dich may da dugc nghién ctru hon 20 ndm, nhung cac san
phém dich may hién tai cho chét luong dich con nhiéu han ché. Hién nay, dich may
dugc phan chia thanh mot sé phuong phap nhu: dich may trén co s¢ luat, dich may
théng ké va dich may trén cd sé vi du.

1.2.2. Xac xuat (Probability)
1.2.2.1. Thue nghiém va khong gian mdu

Khong gian mau (su kién co s6): Q.Tung timg dong xu: Q = {head,tail}
Bau cir: Q = {yes/no}.Tung xtc xdc Q = {1,...6} . X6 s6 (|]Q |~ 10"..10').58
luong tai nan giao thong/nam (Q =N) . Ldi chinh ta (Q =Z*), Z 1a 1 bang chir cai,

Z* 1a tap hop cac chudi trong bang chir cai (|Q | ~kich thudc von tir vung)
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1.2.2.2. Events (sw kién)

Sy kién A 1a mot tap cac mau Ac Q, va tap tat ca A 1a 2% .Q 1a sy kién chic
chan , @ la sy kién khdng xay ra .Vi du : Tung dong xu 3 lan
Q = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}.Tinh c4c truong hop c6
dting 2 1an xuat hién Tail . A= {HTT, THT, TTH} . Tat ca Head : A = {HHH}

1.2.2.3. Xdc sudt (probability)

Thuc hién mot thuc nghiém (experiment) nhiéu lan: c6 bao nhiéu lan su kién A
xay ra (“count” c1). Mdi lan thuc nghiém nay goi la ddy (bo) . Thuc hién céc ddy nay
nhiéu Ian, ghi nhé lai con sé ci . Néu thuc hién that sy thuc nghiém nhiéu lan, ti s6
ci/Ti (Ti 1a tong sb l1an thuc nghiém trong day thir i) dan t&i mot hiang sé chua biét .

Goi gia tri nay Xac xuét cua A . Ki hiéu: p(A)
1.2.2.4. Uéc lwong Xdc suit
Cach tinh nhu sau: Tt mét day thuc nghiém :p(A) = c1/T1.
Néu thue hién dugc nhiéu day thuc nghiém: tinh trung binh cong cuaa ci/Ti
1.2.2.5. Ky vong (expectation) va Phwong sai (variance)
Ky vong: tng trong s6 cia gia trj ciia X, hay 1a gia tri trung binh cta bién ngau nhién

Phuong sai:la trung binh binh phuong ciia d6 1éch (d6 1éch cua bién X so vdi trung
binh cua no)

E(X) =2 xp(x)

Var(X) =Y, p(x)(x- E(x))’

1.2.3.Ly thuyét thong tin(Information Theory)

1.2.3.1 Khdi niém

Ly thuyét thong tin nghién ctru vé: Ap dung cac cong cu toan hoc trong viée lugng
hoa data cho muc dich luu trit va truyén dit liéu. P do thong tin 1a Entropy, 1a sb
lugng bit trung binh can thiét dé cho viée luu trir hay truyén dir liéu.Dong vai trd quan trong
trong xir Iy thong tin bang cac phuong phép thong ké, dac biét trong NLP
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1.2.3.2 Entropy
Entropy la mot do do thong tin . Entropy ~ hdn don, mo, trai nghia véi order, ..

Do d6 khong chic chan : Entropy thap -> Do do khdng chéc chin thip ; Entropy cao -
> Po d6 khdng chic chan cao . Trong vat ly : Entropy giam khi ning luong duoc sir
dung . Ky hiéu p(x) 1a mot phan bb cua mot bién ngau nhién X . Q I1a khéng gian mau
cia X . Entropy dugc tinh nhu sau: H(X) = - Y x eQ  p(x) log2p(x) . Pon vi: bits
(log10: nats) . Ki hi¢u: H(X) = Hp(X) = H(p)
1.2.3.3 Perplexity - Cross Entropy
1. Entropy lién quan thé nao dén hiéu ngon ngit?

Lién quan dén su ko chinh xdc: mot van dé cang c6 nhiéu théng tin thi Entropy
cang thap.Co nhiéu mé hinh -> entropy do chat lugng ctia cac md hinh?
Vi dy: md hinh mi hoa ky ty voi trung binh s bit str dung trén mdi ky tu 1a 2.5 Pay l1a
mo hinh ngén ngit 0-gram, néu dat trong su lién két cuia cac am tiét thi ching ta c6 thé
sinh dugc mé hinh tét hon, chang han cho entropy 1.22 bit trén mot ky tu
2. Perplexity

Entropy cia mot phan bd p(X) 1a :Hp(X)Thi gia tri 2H duoc goi 1a perplexity
perplexity 1a s6 lugng mau trung binh ma mot bién phai lya chon.Perlexity cang bé
(tirc 13 entropy cang bé) thi mo hinh cang tot <=> sd bit dung dé ma hoa thong tin cang
bé.
Vi duy : Cho 8 con ngua véi xac suét lya chon nhu sau:
Ngua 1: 1/2 ngua2:1/4 ngua3:1/8 ngua4:1/16
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 mgt ngdn ngit nhur mot qué trinh ngiu
nhién san xudt mot diy cac tir. Can quan tim dén mét diy vé han tir. Entropy rate

H(L) duoc dinh nghia nhu sau:

H(L) = |im1H(W1,...,Wn) = Iim—l Z p(W,..., w.)log p(w,,..., W,)
N—>w0 n nN—=>0o0 n ZL

4 . Cross Entropy

Cross entropy dugc st dung khi chung ta khong biét phan bd that p
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Cross-entropy ctia phan bé m ctia phan b that p duoc dinh nghia:

H(p,m) = Iim—1 Z P(W,..., w ) logm(w,,..., W, ) = Iim—llogm(wl,...,wn)
N—>00 n L N—>w n

(theo 1y thuyét Shannon-McMillan-Breiman)
5. Cross entropy dé so sanh cdc mé hinh : H(p) < H(p,m)
Cross entropy H(p,m) 1a can trén ctia entropy H(p)
M6 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 d6 chinh xac ciia m6 hinh m
6. Cac cong thirc Cross Entropy

Cross entropy giita bién X véi 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)

Cha y:D(plla) = 2x p(x) log2 (p(x)/q(x))
1.3. Qui trinh xtr ly ngon ngir tw nhién

Pé may tinh c6 thé hiéu va thuc thi mot chuong trinh duoc viét bang ngdn ngi
cép cao, ta can phai c6 mot trinh bién dich thuc hién viéc chuyén doi chuong trinh do6
sang chuong trinh & dang ngdn ngit dich. Chuong nay trinh bay mot cach tong quan vé
cdu triic cia mot trinh bién dich va mdi lién hé gitta n6 vdi cac thanh phan khac - “ho
hang” cua no6 - nhu bd tién xur 1y, by tai va soan thao lién két,v.v. CAu trac cua trinh
bién dich dugc mé ta trong chuong 13 mot ciu tric mirc quan niém bao gdm cac giai
doan: Phan tich tr vung, Phan tich cu phéap, Phan tich nglr nghia, Sinh ma trung gian,
Tbi wu ma va Sinh mé dich. Noéi mét cach don gian, trinh bién dich 12 mot chuong
trinh 1am nhiém vy doc mét chuong trinh duoc viét bang mot ngdn ngit - ngdn ngir
ngudn (source language) - roi dich né thanh mét chwong trinh tuong duong ¢ mot
ngdn ngit khac - ngdn ngir dich (target languague). Mot phan quan trong trong qua
trinh dich 1a ghi nhan lai cac 15i c6 trong chwong trinh nguén dé thong bao lai cho

nguoi viét chuong trinh.

Chuong trinh Trinh bién Chuong trinh
% — . s
nguon dich dich

Hinh: Mot trinh bién dich
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1.3.1. Phan tich tir vung (Lexical Analysis)

Trong mot trinh bién dich, giai doan phan tich tir ving s€ doc chuong trinh nguén tr trai
sang phai (quét nguyén lidu - scanning) dé tach ra thanh cac thé tir (token).

Vi du 1.2: Qua trinh phan tich tir vung cho cau 1€nh gan position := initial + rate * 60

s€ tach thanh cac token nhu sau:

1. Danh biéu position

\S]

. Ky hi¢u phép gén =

3. Danh biéu initial

o

. Ky hiéu phép cong (+)

5. Danh biéu rate

6. Ky hiéu phép nhan (*)

7.86 60

Trong qué trinh phan tich tir vung cac khoang trang (blank) s& bi bo qua.
1.3.2. Phén tich cu phap (Syntax Analysis)

Giai doan phan tich ct phap thuc hién cong viéc nhom cac thé tir cia chuong trinh
ngudn thanh cic ngit doan vin pham (grammatical phrase), ma sau d6 s& duogc trinh
bién dich tong hop ra thanh pham. Thong thuong, cic ngir doan van pham nay duoc
biéu dién bang dang cdy phan tich ct phap (parse tree) v6i :

- Ngbn ngir dugc dac ta boi cac luat sinh.

- Phan tich ca phap dua vao ludt sinh dé xay dung cay phan tich ca phap.
Vi du 1.3: Gia str ngdbn ngir dic ta bdi cac luat sinh sau :

Stmt — id :=expr

expr — expr + expr | expr * expr | id | number

V&1 cau nhap: position := initial + rate * 60, cdy phan tich ci phap dugc xay dung nhu sau

Nguyén Viét Diing Lép CT 1002 11
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Stmt

s

~ete SR .-
position expr /,Tr\
id expr expr
imual id number

rate 60

Hinh Mot cay phan tich cti phap
Céu triic phan cap cia mot chuong trinh thudng duoc dién ta boi quy luat dé qui.
Viduy 1.4:
1) Danh biéu (identifier) 1a mot biéu thirc (expr).
2) S6 (number) 1a mot biéu thirc.
3) Néu exprl va expr2 1a cac biéu thuc thi:
exprl + expr2
exprl * expr2
(expr)
4)cling 13 nhitng biéu thirc. Cau 1énh (statement) ciing ¢ thé dinh nghia d¢ qui :
1) Néu id1 1a mot danh biéu va expr2 1a mot biéu thire thi id1 := expr2 1a mot
1€nh (stmt).

2) Néu exprl 1a mot biéu thirc va stmt2 1a mot 1énh thi

while (exprl) do stmt2 va if (exprl) then stmt2 :déu la cac 1énh. Nguoi ta dung

céc qui tic dé qui nhu trén dé dic ta luat sinh (production) cho ngén ngit. Su phan

chia gilra qué trinh phan tich tir vung va phan tich ct phap cling tuy theo cong viéc

thuc hién.
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1.3.3. Phan tich ngir nghia (Semantic Analysis)

Giai doan phan tich ngit nghia s& thuc hién viéc kiém tra xem chuong trinh ngudn
c6 chira 131 vé ngir nghia hay khong va tap hop thong tin vé kiéu cho giai doan sinh ma
vé sau. Mot phan quan trong trong giai doan phan tich ngit nghia 1a kiém tra kiéu (type

checking) va ép chuyén doi kiéu.
Vi du 1.5: Trong biéu thirc position := initial + rate * 60

Cac danh biéu (tén bién) duoc khai béo 1a real, 60 1a s integer vi vay trinh bién dich
d6i s6 nguyén 60 thanh sb thuc 60.0

position /‘1» = "in"\‘"x—x,_»‘7»4,_7

nitial /'- — ) ~——

60

thanh —

position / e
initial /"< = .;7_7117
inttoreal

raic '

Hinh Chuyén d6i kiéu trén cdy phan tich ca phap
1.3.4. Cac giai doan cia 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.

VI DU: Mot cach phan rd dién hinh trinh bién dich dugc trinh bay trong hinh

Chuong trinh ngudn

Phan tich ur ving

I

Phan tich ca phap
Phan uich ngir nghia =
I Xir 1y 15
Sinh ma trung gian

1

Tot vu ma
Sinh ma dich

|

-

f
| Quan Iy bang ky
hi¢u

Ll

Chuong trinh dich

Hinh Cac giai doan cua moét trinh bién dich
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Viéc quan ly bang ky hiéu va xir 1y 16i duoc thyc hién xuyén sudt qua tat ca cac
giai doan. Cac giai doan ma ching ta dé cap o 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 mot
giai doan c6 thé dugc nhom lai voi nhau. Thong thuong chung duoc nhém thanh hai

nhém co ban, goi 13: ky dau (Front end) va ky sau (Back end).
1. Ky dau (Front End)

Ky dau bao gdbm céc giai doan hodc cac phan giai doan phu thudc nhiéu vao ngon ngir
ngudn va hau nhu doc lap voi may dich. Thong thudng, né chira cac giai doan sau:
Phan tich tr vung, Phan tich ct phéap, Phan tich nglt nghia va Sinh ma trung gian.Mdt
phan cua cong viée t6i vu héa mi ciing dugc thuc hién ¢ ky dau. Front end ciing bao

gom ca viéc xir 1y 18i xuat hién trong ting giai doan.
2. Ky sau (Back End)

Ky sau bao gdm mdt s6 phan nao d6 cia trinh bién dich phu thudc vao may dich va
n6i chung cac phan nay khong phu thudc vao ngon ngit ngudn ma 1a ngdn ngi trung
gian. Trong ky sau, chiing ta gip mot sd van dé toi wu hoa ma, phat sinh ma dich cing
véi viée xir 1y 16i va cic thao tac trén bang ky hiéu.
1.3.5. Mt s6 phwong phap phén tich ci phap
1.3.5.1. Topdown

- Phan tich tir trén xubng, tir trai qua phai.

- Khi gap mot tir (terminal) thi phan tich nute tiép theo.

- Khi khong tuong ting véi input word thi quay lui.
1.3.5.2. Bottom-up

- La mot dang cua shift-reduce actions.

- Khi gap vé phai cia mot luat thi thu gon thanh vé trai.

- Khi khong phén tich dugc tiép thi quay lui.
1.3.5.3. CYK (Cocke-Younger-Kasami)

- Vin pham chuin Chonsky (Chomsky nomarl Form)
Céc luat thudoc mot trong hai dang:

A->BC

A->a
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Vi du:

S>XY

X>XAla|b

Y>AY]|a

A->a
Phan tich: “babaa” ->khdng sinh ra cau

“baaa” —=>sinh ra cau

S, X SY
S, X S, XY S, XY

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

o

Hex Ry
W= WA E b
Yo AY | A
I
"haaa"
Xéc dinh cac dic diém sau day:
1)Sinh ra gia tri mot niit nhu thé nao?
Alij]<-?+7?
2)Luu lai duong di nhu thé nao dé sinh lai cay
Tinh nhap nhang: Mot A[,] ¢6 thé c6 nhiéu tag, mdi tag lai dugc din xuét bang
nhiéu cach.
3)Tai sao thuat toan CYK lai can van pham dang chuén Chomsky.
Phan tich cau:
“book that flight”

“book the flight through Houston”
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S — NPIP

8 — Awx NP TVP

5 — P

NP — Pronoun

NP — Proper-Noun

NP — Der Nominal
Nominal — Nowun
Nominal — Nominal Noun
Nominal — Nominal PP
FP — Verb

FP — Farb NP

P Verb NP PP

P Verb PP

P — VP PP

—
—

PP — Preposition NP

Der — thar| this | a

Nowun — book| flight| meal | moneay

Ferb — book | include | prefer

FPronoun — I| she| me

Proper-Noun — Howusron | TWA

Awx — does

Preposition — from | fo | on| near| rhrough

Figure 13.1

The &9 mimature English grammar and lexicon.

Chuyén tir vin pham CFG sang vin pham dang chuin Chomsky

1)A->BCD
A->XD
X->BC

2) Bo luat dang A -> B

V61 moi B -> q, sinh luat A -> o

S5 — NP P
& — A NP TP

5 — VF

MNP — Pronowur?

NP — Proper-Nowm

MNP — Dwer Nomiirial
Momirnnal — Nowrr
Nowmiinal — Nomireal Nowom
Nowminnal — Nomirnal PP
P — Terd

P — Terd NP

P — Terdb NP PP

P — Terd PP
rr — VP PP
PP — Preposificorn NP

5 — NP TP

5 — XTI TP

XTI — A NP

S — book | include | prafer
S5 — Ferdb NP

S5 — X2 PP

5 — Terd PP

5 — FPPP

NP — TI| she| me

NP — TTWH | Howsromn

MNP — Der Nominnal
Nominal — book | ffight | meal | monay
Norririal — Nominal Nowes
Normiinnal — Nominal PP

FP — book | include | prafer
P — Ferb NP

VP — X2 PP

A2 Ferd NP

L2 ay Fert PP

rrF — VP PP

PP — Preposition NF

Figure 13.8

229 Grammar and its comversion to CINFEF. INote that although they aren’™t
shown here all the original lexical entries from % carry over unchanged as well.
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VP
S

VP PP
S NP NP
NP V, VP Det N P Det
she eats a fish with a

Hinh. Thtr sinh ra mdt van pham tuong tng

Thudt toan parsing CYK

fork

function CEY-PaRsSE(words, grammar) returns fable

for j—from 1 to LENGTH({words) do
table[j—1,71— {4 | 4 — words[j] € grammar }
for i— from ; — 2 downito 0 do
forf—i+1toj—1do
table[i j]— table[ij] 1L
{4 |4 — BC £ grammar,
B e table[i k.
C < rablek. j] }

Figure 13.10 The CEY algorithm

Pic diém

C6 thé chuyén moi vin pham dang CFG vé dang chuan Chomsky
Searching theo kiéu Bottom-up

D6 phire tap phan tich 1a O(n®)

Thuat toan la mot dang ctia dynamic programming

C6 thé mo rong thuat toan CYK dé phan tich vin pham xac suat

Nguyén Viét Diing Lép CT 1002
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1.4. Cac ung dung cua ngon ngir ty nhién

1. Nhan dang tiéng noi (speech recognition):tir song tiéng noéi, nhan biét va
chuyén chiing thanh dit liéu vin ban tuwong tmg. Giup thao tic cta con nguoi trén cac
thiét bj nhanh hon va don gian hon, chrflng han thay vi go mot tai liéu nao do ban doc
n6 1én va trinh soan thao s& ty ghi n6 ra.Pay ciing 13 budc dau tién can phai thue hién
trong uéc mo thyc hién giao tiép giita con ngudi v6i robot.Nhin dang tiéng néi co kha

nang tro gitp ngudi khiém thi rat nhiéu.

2. Tong hop tiéng noi (speech synthesis): tir dit liéu vin ban, phan tich va
chuyén thanh tiéng ngudi néi .Thay vi phai tu doc mot cudn sach hay ndi dung mot
trang web, no tu dong doc cho chung ta. Gidng nhu nhan dang tiéng néi, Tong hop
tiéng noi 1a sy tro giup t6t cho ngudi khiém thi, nhung nguoc lai nd 1a bude cudi cung

trong giao tiép gitra nguoi vai robot.

3. Nhan dang chir viét (optical character recognition, OCR): tir mdt vin béan in
trén gidy, nhan biét timg chir cai va chuyén ching thanh mot tép vin ban trén may
tinh. c6 hai kiéu nhan dang : Thir nhat 13 nhin dang chit in nhu nhan dang chit trén
sach gido khoa roéi chuyén né thanh dang vin ban dién tir nhu dudi dinh dang doc cta
Microsoft Word chéng han.Phuc tap hon 1a nhan dang chi viét tay, co kho khan boi vi
chit viét tay khong co khuon dang 1 rang thay ddi tir ngudi nay sang ngudi khac.Véi
chuong trinh nhan dang chir viét in c6 thé chuyén hang ngan dau sach trong thu vién
thanh vén ban dién tir trong thdi gian ngan Nhan dang chit viét cia con ngudi ¢ ing dung trong
khoa hoc hinh su va bdo mat thong tin (nhan dang chit ky dién tir).

4. Dich tu dong (machine translation): tor mdt t€p dir liéu van ban trong mat
ngodn ngir (tiéng Anh ching han), may tinh dich va chuyén thanh mot tép vin ban trong
mot ngdn ngit khac.Mot phan mém dién hinh vé tiéng Viét ciia chuong trinh nay 1a
evtrans cua Softex, dich ty dong tur tiéng Anh sang tiéng Viét va nguoc lai, phﬁn mém
ting dugc trang web vdict.com mua ban quyén, ddy ciing 1 trang ddu tién dua tng
dung nay 1én mang.Cé hai cong ty tham gia vao linh vuc nay cho ngdn ngir tiéng Viét
1a cong ty Lac Viét (cong ty phat hanh tir dién Lac Viét) va Google

5. Tom tit vin ban (text summarization): tir mot van ban dai (muoi trang chang
han) may tom tat thanh mot vin ban ngin hon (mdt trang) véi nhitng ndi dung

co ban
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6. Tim kiém thong tin (information retrieval):

Tir mot ngudn rat nhiu tép van ban hay tiéng noéi, tim ra nhing tép c6 ndi dung
lin quan dén mot van dé (cAu hoi) ta can biét (hay tra 15i].. Dién hinh cua céng nghé
nay 12 Google, mot hé tim kiém thong tin trén Web, ma hau nhu ching ta déu dung
thuong xuyén. Can néi thém rang mic du hiru hiéu hang dau nhu vdy, Google méi
¢6 kha nang cho chung ta tim kiém cau hoi dudi dang cac tir khoa (keywords) va lubn
“tim” cho chung ta rit nhiéu tai liéu khong lién quan, ciing nhu rat nhiéu tai liéu lién

quan d3 ton tai thi Google lai tim khong ra.
7. Trich chon thong tin (information extraction):

Tr mdt nguon rat nhi€u t¢p van ban hay tiéng ndi,tim ra nhiing doan bén

trong mot sb tép lién quan dén mot van dé (cau hoi) ta can biét hay tra 101. Mgt hé

trich chon thong tin c6 thé “lan” vao timg trang Web lién quan, phan tich bén trong va
trich ra cac thong tin can thiét, noéi gon trong tiéng Anh dé phan biét véi tim kiém

thong tin 1a “find things but not pages”

8. Phat hién tri thirc va khai pha dit li¢u van ban (knowledge discovery and
text data mining): Tir nhitng ngudn rat nhiéu van ban tham chi hau nhu khong c6 quan
hé v6i nhau, tim ra duoc nhiing tri thirc trude day chua ai biét. Pay 1a mot van dé rat

phtic tap va dang & giai doan dau ctia cic nghién ctru trén thé gidi Co 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 thugc linh vyc xtr Iy van ban (text processing),

- 6-8 thudc linh vuc khai pha van ban va Web (text and Web mining).
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Chwong 2: NGU PHAP TIENG ANH

2.1. Céc thi trong tiéng anh
- Trong tiéng anh c6 12 thi chinh, dugc chia theo diéu kién thoi gian nhu sau:
+ Hién tai(Present):

- Pon gian(Simple)

- Tiép dién(continuous)

- Hoan thanh(perfect)

- Hoan thanh tiép dién(perfect continuous)
+ Qua khwr(Past):

- Bon gian(Simple)

- Tiép dién(continuous)

- Hoan thanh(perfect)

- Hoan thanh tiép dién(perfect continuous)
+ Twong lai(Future):

- Bon gian(Simple)

- Tiép dién(continuous)

- Hoan thanh(perfect)

- Hoan thanh tiép dién(perfect continuous)
2.2. Cach sir dung mét so thi
2.2.1. Thi hién tai don(The Simple Present Tense):
2.2.1.1 Hinh thirc(Formation)
Thé khang dinh(Affirmative form)
S+ V...(Trong d6 S 1a chu ngtr, V 1a dong tir thuong)

* Néu chi ngir 13 ngoi thir 3 sb it(He,She, It, hodc 1a mot danh tir) thi dong tur

phai thém “S” hoac “ES”
Thé phii dinh(Negative form)
S + do not / does not + V...

* “Does not” dugc st dung khi chu ngir 12 ngdi thir 3 sd it, khi d6 dong tir &

dang nguyén thé(khong thém “S” hoic “ES”).
thé nghi van(Interrogative form)

Do/Does +s +v...?
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*Cdu trd 107 ngdn: + Khang dinh: Yes, S + do/does
+Phu dinh: No, S + don’t/doesn’t
2.2.1.2 Cach svwr dung (The uasges)
Dién ta mot sw thdt hién nhién
Mot hanh dong xay ra hang ngay, co tinh lap di lap lai
Dién ta mét hanh dong ¢ twong lai(thwong ding véi cdc dong tiv chi sw chuyén
dong nhu: arrive, leave, return...)
Ex: She leaves tomorrow.
2.2.2. Thi hién tai tiép dién(The present continuous/progressive tense)
2.2.2.1 Hinh thirc(formation)
Thé khang dinh(Affifmative form)
S + am/is/are + V_ing...
Thé phi dinh(Negative form)
S + am not/ is not/ are not + V_ing...
Am not = *’m not, is not = isn’t, are not = aren’t.
Thé nghi vin(Interrogative form)
Am/Is/Are + S +V ing...?
*Cdu tra 107 ngdn: +Phang dinh: Yes, S + am/is/are
+Phu dinh: No, S + ‘m not/isn’t/aren’t
2.2.2.2 Cach siwr dung(The usages)
Dién ta mét hanh dong dang sdy ra tai thoi diém néi.
Ex: We are learning English now.
Mot hanh dong xdy ra ¢ twong lai gan.
Ex: He is watching television tonight.
Mot hanh déng dwoc 1dp di Idp lai nhiéu lan, gdy buc minh(Thuong cé trang tir
“always”’)
Ex: That student is always making noise.
2.2.3. Thi hién tai hoan thanh(The Present Prefect Tense)
2.2.3.1 Hinh thirc(Formation)
Thé khang dinh(Affirmative form)
S + have/has + PP... (PP : Qua khtr phan ttr)
Have = ‘ve, has = ‘s

* Néu chu ngir la ngdi thi 3 s it thi ching ta dung “has”.

Nguyén Viét Diing Lép CT 1002 21



D6 4n tot nghiép Nganh Cong nghé Théng tin

Thé phii dinh(Negative form)
S + haven’t/ hasn’t + PP...
Thé nghi vin(Interrogative form)
Have/has + S + PP...?
*Cdu trd 107 ngdn: +Khing dinh: Yes, S + have/has
+Phu dinh: No, S + haven’t/hasn’t
2.2.3.2 Cdach swr dung(The usages)
Dién ta mét hanh dong viea méi xay ra. Thuong cé trang tir “just”
Ex: | have just bought this car.
Dién ta mot hanh ddng xay ra trong qud khir khéng xdc dinh thoi gian. Thuong
co trang tue “Already”
Ex: He has already read that book.
Dién ta mot hanh dong bat dau & qua khwr va van con tié’p tuc o hién tai.
Cdc trang tir chit thoi gian thwong dwgc ding: ever, never, so far, since(diém thoi
gian), for(khoang thoi gian)...
Ex: | have never driven a car. They have lived here since 1998.
2.2.4. Thi hién tai hoan thanh tiép dién (The Present Prefect continuousTense)
2.2.4.1 Hinh thirc(Formation)
Thé khang dinh(Affirmative form)
S + have/has + been + V_ing...
Thé phi dinh(Negative form)
S + haven’t/ hasn’t + Been + V_ing...
Thé nghi van(Interrogative form)
Have/has + S + Been + V_ing?
*Cdu trd 107 ngdn: +Khing dinh: Yes, S + have/has
+Phu dinh: No, S + haven’t/hasn’t
2.2.4.2 Cdach swr dung(The usages)
Dién ta mét hanh dong bdt dau con lién tuc dén hién tai, cham dirt & hién tai
hodic ¢6 thé kéo dai dén twrong lai.
Ex: | have been waiting for you for a long time.
Ly do xay ra ngay khi noi.
Ex: Your eyes are very red. Have you been crying?
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2.2.5. Thi qua khwr don(The Simple Past Tense)
2.2.5.1 Hinh thirc(Formation)

Thé khang dinh(Affirmative form)

S+V ed/V2...

* Néu 1a dong tir c6 quy tic thi ching ta thém “ED” vao sau dong tir thuong,
néu 1a dong tir bat quy tic thi chung ta sir dung dong tir & cot 2 trong bang dong tir bat
quy tc.

Thé phii dinh(Negative form)

S+didnot+ V...

did not = didn’t
* Khi ¢ trg dong tir “didn’t” thi dong tir theo sau trd vé nguyén thé
Thé nghi vin(Interrogative form)

Did+S+V...?

* Khi ¢6 trg dong tir “Did” thi dong tir & dang nguyén thé
*Cdu tra 107 ngdn: +Khang dinh: Yes, S + did
+Phu dinh: No, S + didn’t
2.2.5.2 cach sir dung(The usages)

Dién ta mot hanh dong xay ra tai mot thoi diém xdc dinh trong qua khir va da
cham dut.

Dién ta théi quen trong qud khit.

Ex: She often played badminton when she was young.

Dién ta cdc hanh dong xay ra ké tiép nhau trong qud khit.

Ex: She came in, sat down and said nothing.

2.2.6. Thi qua khir tiép dién (The Past continuous Tense)
2.2.6.1 Hinh thirc(Formation)

Thé khang dinh(Affirmative form)

S + was/were + V_ing...
Was: dung cho ngbi I va ngdi tht 3 s it.
Thé phii dinh(Negative form)

S + was not/ were not + V_ing...

Was not = wasn’t, were not = weren’t

Thé nghi vin(Interrogative form)
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Was/were + S +V _ing...?
*Cdu trd 107 ngdn: +Khing dinh: Yes, S + was/were
+Phu dinh: No, S + wasn’t/weren’t
2.2.6.2 Cach siwr dung (The usages)
Dién ta mét hanh déng dang dién ra tai mot thoi diém trong qud khit.
Ex: | was reading book at 8 o’clock last night.
Dién ta mot hanh dong dang xdy ra & qud khir thi bi mét hanh déng khdc cdt
ngang. Hanh déng cdt ngang ding & thi qud khir don.
Ex: We were watching TV when the light went out.
Mot sy viéc xay ra va lién tuc trong qua khir.
Ex: | was sleeping all day yesterdat.
Chi 2 hanh dong xay ra song song nhau trong qua khur.
Ex:My father was reading newspaper while my mother was listening to music.
2.2.7. Thi twong lai don(The Simple Future Tense)
2.2.7.1 Hinh thirc(Formation)
Thé khang dinh(Affirmative form)
S + will/shall + V ...
* Shall dugc ding cho ngoi I va We. Trong vin néi va trong tiéng anh ngay nay
nguoi ta st dung “will” cho tat ca cac ngoi.
“I1: viét tit cta Shall va Will.
Thé phi dinh(Negative form)
S + will not/ shall not + V...
will not = won’t, shall not = shan’t
Thé nghi véan(Interrogative form)
Will/Shall + S+ V...?
*Cdu trd 107 ngdn:
+ Khang dinh: Yes, S + will/shall
+ Phu dinh: No, S + won’t/shan’t
2.2.7.2 cach sw dung (The usages)
Dién ta mét hanh déng sé xdy ra tai mét thoi diém nao dé trong twong lai.
Ex: She’ll be 20 on next Thursaday.
Dién ta théi quen trong tuwong lai
Ex: He will go for a walk after dinner.
Dién ta mét viéc sé quyét dinh lam ngay lic noi.
Ex: What would you like to drink? 1’1l have a mineral water.
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Chuong 3: CHUONG TRINH THUC NGHIEM

3.1. Giéi thiéu vé ngén ngir 1ap trinh C#

- C# 1a mot ngodn ngir 1ap trinh hudng ddi twong dwgc phét trién bai Microsoft, 1a
phéan khdi dau cho ké hoach Nat ciia ho. Tén clia ngdn ngit bao gébm ky tu thing (#)
theo Microsoft nhung theo ECMA 1a C#, chi bao gdm diu sé thudng. Microsoft phat
trién C# dua trén C++ va Java. C# dugc miéu ta 1a ngdn ngit c6 duge su can bang giita
C++, Visual Basic, Delphi va Java. C# dugc thiét ké chi yéu boi Anders Hejlsberg.

- C# 1a ngdn ngir rat don gian, véi khoang 80 tir khod va hon mudi kiéu dir liu
dung san, nhung C# c0 tinh dién dat cao. C# hd trg 1ap trinh c6 cAu trac, hudng déi
tugng, hudng thanh phan (component oriented).

Trong tdm cuia ngdn ngit huéng déi twong 1a 16p. Lop dinh nghia kiéu dir liéu méi
cho phép mo rong ngodn ngit theo hudng can giai quyét. C# ¢ nhitng tir khoa danh cho
viéc khai bao 16p, phuong thirc, thudc tinh (property) méi. C# hd tro day du khai niém
tru cot trong 1ap trinh hudéng dbi tuong: dong goi, ké thira, da hinh.

Dinh nghia 16p trong C# khong doi hoi tach roi tap tin tiéu dé véi tap tin cai dat
nhu C++. Hon thé, C# hd tro kiéu suu liéu mai, cho phép suu li¢u truc tiép trong tap
tin ma nguén. DPén khi bién dich sé tao tap tin suu liéu theo dang XML.

C# hd trg khai niém giao dién, interfaces (twong tu Java). Mot 16p chi c6 thé ké
thira duy nhat mot 16p cha nhung ¢6 thé cai dat nhiéu giao dién.

C# ¢6 kiéu cau trac, struct (khong giébng C++). Cau tric 1a kiéu hang nhe va bi
gidi han. Cu triic khong thé thira ké 16p hay dugc ké thira nhung ¢6 thé cai dat giao dién

C# cung cép nhitng dic trung 1ap trinh hudng thanh phan nhu property, su kién va
dan huéng khai bao (dugc goi 1a attribute). Lap trinh huéng component duge hd tro
boi CLR thong qua siéu dir liéu (metadata). Siéu dit liéu mé ta cac 16p bao gdm céc
phuong thire va thudce tinh, cac thong tin bao mat. ..

Assemblyl 1a mot tap hop cac tap tin ma theo cach nhin cuia lap trinh vién la nhu
cac thu vién lién két dong (DLL) hay tap tin thuc thi (EXE). Trong NET mét
assembly la mot don vi cua viée tai sir dung, xac dinh phién ban, bao mat va phan

phdi. CLR cung cip mot sb cac 16p dé thao tac voi assembly.
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C# ciing cho truy cép truc tiép bo nhé dung con tré kiéu C++, nhung ving ma do
dugc xem la khong an toan. CLR s€ khong thuc thi viéc thu don rac tu dong céc déi
tugng dugc tham chiéu boi con trd cho dén khi 1ap trinh vién tur giai phong.

3.1.1. Bién va hang
3.1.1.1 Bién

- Bién (Variable) 1a thanh phan ctia mot ngdn ngit lap trinh, giup xu 1y dit liéu mot
céch linh hoat va mém déo. Mot bién dung dé luu trir gia tri mang mot kiéu dir liéu
nao do.

Cu phap: [modifier] datatype identifer;

V61 modifier 1a mot trong nhiing tir khoa: public, private, protected,...con
datatype 1a kiéu dir liéu (int, long, float,...) va identifer 1a tén bién.
VD:

public int i;

Ta c6 thé gan cho bién mot gia tri bang toan ti="".

i =10;

Ta cling co thé khai bao bién va khéi tao cho bién mot gia tri nhu sau:
inti=10;
Néu ta khai bao nhiéu bién c6 cung kiéu dir liéu s& c6 dang:

intx = 10; y = 20;

- Pham vi hoat dong cua bién: 1a vung doan ma ma tur déy bién c6 thé duoc truy
xuat. Trong mot pham vi hoat dong (scope), khong thé co hai bién ciing mang mét tén
trung nhau
3.1.1.2. Hing

- Mot hang (constant) 1a mot bién nhung tri khong thé thay dbi duoc sudt thoi gian thi
hanh chwong trinh. i luc ta cling can c6 nhiing gia tr bao gid ciing bét bién
VD:

Const int i = 10; // gia tri nay khong thé bi thay dbi
Trong dinh nghia 16p nguoi ta thuong dinh nghia nhitng muc tin (field) dugc goi la
read-only variable, nghia 14 nhiing bién chi duoc doc ma thoi.

- Hang ¢6 nhing dac diém:

+ Hang bét budc phai dugce gan gia tri luc khai bao. Mot khi da duoc khoi gan thi
khong thé viét dé chong lén.
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+ Tri cua héng c¢6 thé dugc tinh toan vao luc bién dich. Do d6 khong thé gan mot
hang tir mot gia tri ctia bién. Néu mudn lam thé thi phai st dung dén mot read-only
field.

+ Hang bao gio ciing static, tuy nhién ta khong thé dua tir khoa static vao khi khai
béo hang.

- Thuéan loi khi str dung héng:

+ Hang 1am cho chuong trinh doc d& dang hon bang cach thay thé nhimng con sb
v6 cam bai nhitng tén mang ddy du y nghia hon.

+ Hang lam cho d& stra chita chwong trinh hon.

+ Hang lam cho viéc tranh 16i d& dang hon, néu gan mét gia tri khac cho mét hang
dau do trong chuong trinh sau khi di gan gia tri cho hang, thi trinh bién dich s& thong
b4o 1i.

3.1.2. Dit liéu kiéu tri va kiéu qui chiéu

- C# la mot ngdn ngir dugc kiém soat chit ché vé mat kiéu dit lidu, ngoai ra C#
con chia cac kiéu dir liéu thanh hai loai khac nhau: Kiéu tri (value type) va kiéu qui
chiéu (reference). Nghia la trén mot chuong trinh C# dit liéu duogc luu trit mot hodc hai
noi tuy theo dac thu cua kiéu dir liéu.

+ Chd thtr nhét 1a stack mét ving ky we danh luu trir dir liéu chiéu dai ¢b dinh,
chang han int chiém dung 4 byte. Mdi chuwong trinh khi dang thi hanh déu duoc cap
phat riéng mot stack riéng bi¢t ma cac chuong trinh khac ko dugc dong tgi. Khi mdt
ham dugc goi ham thi hanh thi tat ca cac bién cuc bd cia ham duogc 4n vao stack va
khi ham hoan thanh céng tac thi nhitng bién cuc b cia ham déu bi téng ra. Day 1a
cach thu hoi khi ham khi hét hoat dong.

+ Chd thir hai 14 heap, mot ving ky e dung lwu trit dit liéu c6 bé day thay doi va
kha do so, string chrflng han, hoac dit li€u c6 mot cudc séng dai hon phuong thirc cua
mot ddi tuong chéng han.

VD: Khi phuong thirc thé hién (instantiate) mot ddi tuong, dbi trong duogce luu trir trén
heap, va né khong bi day ra khi ham hoan thanh giéng nhu stack, ma & nguyén tai chd
va ¢6 thé trao cho cac phuong thirc khac thong qua mot quy chiéu. Trén C# heap nay
duoc goi 1a managed heap. C# ciing hd tro kiéu con tré (pointer type) giéng nhuw C++

nhung it khi ding dén va chi dung khi lam viéc véi doan ma unmanaged.
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3.1.2.1. Kiéu gid tri dwoc dinh nghia truéc (Predefined Value Types)

-Céc kiéu interger:

Name | CTS Type Description Range (min:max)
sbyte | System.Sbyte | 8-bit signed | -128:127 (-2":2"-1)
interger
short | System.Intl6 | 16-bit  signed | -32,768:32,767 (-2™°:2>-1)
interger
int System.Int32 | 32-bit signed | -2,147,483,648: 2,147,483,647
interger (-2%:2%1-1)
long System.Int64 64-bit signed | -9,223,372,036,854,775,808:
interger 9,223,372,036,854,775,807 (-2°%:2%-1)
byte | System.Byte | 8-bit signed | 0:255 (0:2°-1)
interger
ushort | System.UInt16 | 16-bit  signed | 0:65,535 (0:2°-1)
interger
uint | System.Uint32 | 32-bit  signed | 0:4,294,967,295 (0:2%-1)
interger
ulong | System.Uint64 | 64-bit  signed | 0:18,446,744,073,709,551,615(0:2°*-1)
interger
- Kiéu dir liéu s6 dau cham di dong (Floating Point Types)
o Significant Range
Name CTS Type Description ) )
Figures (approximate)
Float System.Single | 32-bit single- | 7 +1.5 x 10™ to
precision floating- +3.4 x 10%
point
Double | System.Double | 64-bit double- | 15/16 +5.0 x 10 to
precision floating- +1.7 x 10°%®
point
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- Kiéu dir liéu s6 thap phan (Decimal Type)

Significant
o Range
Name CTS Type Description Figures .
(approximate)
decimal | System.Decimal | 128-bit high | 28 +1.0 x 10%° to
precision decimal +7.9 x 10%®
notation
- Kiéu Boolean
Name CTS Type value
Bool System.Boolean True or false
- Kiéu Character Type
Name CTS Type Value
char System.Char Represents a  single  16-bit

(Unicode) character

3.1.2.2. Kiéu tham khdo tién dinh nghia
- Cac kiéu chudi: Déi tuong kiéu string thuong chira mot chudi ky tw. Khi khai

bao mot bién chudi str dung tir khoa string gidng nhu sau:

string myString;
Thuong thi khdi gan mot bién chudi st dung dén mot kiéu string;

string myString = “Xin chao” ;

string strl = “Hello”;

string str2 = “World”;

string str3 = strl + str2;
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3.1.3.Cau 1énh diéu kién
3.1.3.1. Ciu lénh diéu kién

- CAu lénh diéu kién if:

Cu phap:
if (condition)
statement(s)
[else
statement(s)]
VD:
bool isZero;
if (i==0)
{
isZero = true;

Console.WriteLine("i is Zero");

¥

else

{

isZero = false;
Console.WriteLine("i is Non-zero");
}
Poan code trén kiém tra isZero co béng 0 hay khong.

- Cau lénh switch:

Cu phap:
switch (biéu thirc)
{ casce biéu thirc rang bujc:
cau lénh
cdu lénh nhay
[default: cau lénh mac dinh]
}
VD:

//assume country and language are of type string

switch(country)

{
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case "America":
CallAmericanOnlyMethod();
goto case "Britain";

case "France":
language = "French";
break;

case "Britain™:

language = "English";

break;
}
switch(country)
{
case "au':
case "uk":
case "us™:
language = "English";
break;
case "at":
case "de":
language = "German";
break;
b
}
3.1.3.2. Vong lip (Loops)
- Vong lap for:
Cu phép:

for (initializer; condition; iterator)
statement(s)
VD:
for (inti=0;i<100;i=i+l)
{
Console.WriteLine(i);
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}
- Vong lap While:

Y nghia: Trong khi diéu kién dtng thi thuc hién cac cong viéc nay
Cu phap:
While(condition)
statement(s);
VD:
bool condition = false;
while (!condition)
{
// Vong lap thuc hién dén khi diéu kién dung
DoSomeWork();
condition = CheckCondition(); //cho rang CheckCondition() tra vé kiéu bool
b
Biéu thure cua vong lap while 1a diéu kién dé cac Iénh dugc thuc hién, biéu thirc nay
bét bude phai tra vé mot gia tri kiéu bool 1a true/false. Néu c6 nhiéu cau 1énh can duge
thuc hién trong vong lap while thi phai dat cac 1énh nay trong khéi 1énh.
-Vong lap do......... while:

bool condition;
do
{
// Vong 1ap nay s& thuc hién it nhat mot 1an tham chi néu cau diéu kién sai
MustBeCalledAtLeastOnce();
condition = CheckCondition();
} while (condition);

- Vong lap foreach:

Vong lap forech cho phép tao vong ldp thong qua mot tdp hop hay mot mang. Pay la
mot cau 1€nh 1ap méi khong ¢6 trong ngdn ngit C/C++.
Cu phép:
foreach (type identifier in expression) statement
(hay: foreach (<kiéu tp hop> <tén truy cap thanh phan> in <tén tip hop><cac cau

1&énh thuc hién>)).
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VD:
foreach (int temp in arrayOflints)

{
Console.WriteLine(temp);

foreach (int temp in arrayOfints)
{
temp++;
Console.WriteLine(temp);
¥
Do lip dua trén mot mang hay tip hop nén toan bd vong lap s& duyét qua tat ca cac
thanh phan cau tip hop theo thir ty duoc sip. Khi duyét dén phan tir cubi cing trong
tap hop thi chuong trinh s€ thoat ra khoi vong lap foreach.

- Cau lénh goto:

Cu phap:
goto LabelZ;
Console.WriteLine("This won't be executed");
Labell:
Console.WriteLine(*"Continuing execution from here");

- CAu lénh break:

Ta dung cau 1énh break khi ta muén ngung ngang viéc thi hanh va thoat khoi vong lap

- Cau lénh continue:

Cau 1énh continue dugc ding trong vong lap khi ban mudn khéi dong lai vong lap
nhung lai khong mudn thi hanh phﬁn Iénh con lai trong vong ldp, & mot diém nao do
trong than vong lap.

- Cau lénh return:

Cau 1énh return ding thoat khoi mot ham hanh su ctia mot 16p, tra quyén diéu khién vé
phia triéu goi ham (caller). Néu ham c¢6 mot kiéu dir liéu tra vé thi return phai tra vé

mot kiéu dir liéu nay; bang khong thi cau 1énh duogc dung khong cé biéu thue.
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3.2. Chuwong trinh

Chuong trinh s& dugc chay theo nhiéu budc:
- Nhép céu can kiém tra.
- Tach cau thanh ting tr (chi).

- Gan nhan cho tirng tir (chit) vira tach.

- Sir dung thuat toan CYK dé phan tich cu phap va dua ra cdy cu phap cia cau.

3.2.1. Nhap cau tir ban phim

Céau co thé duogc nhap truc tiép tr ban phim, hodc doc tir mdt file text da luu

san. Khi muon nhép cau tur file text ta bam vao nat “Nhap cau”, mot ctra so hién ra cho

phép ta tim dén file text ma ta da luu trir. BAm chudt trai vao file cAn mo sau d6 bim

Open dé mo file.
[ﬂ Chuang trinh kiém tra i tric cau trong tiéng Anh \ = 8] = |
- Vin nhAn usa 1 adn \
| Open x
i ST = =
alice ca \J\/ lu » Computer » Local Disk (C:) » v | 6,' Se Local Dis ﬁ)1
@ Organize ¥ New folder =y 0 @
& Downloads *  Name Date modified Type
[ 7 | Recent Places e g
' | g cbt 9/17/20106:21PM  File folder
« i a. Intel 9/4/2010 6:06 PM File folder
4 Libraries
"L! A , | Perflogs 7/14/2009937 AM  File folder
£| Documents
] J} Mus .. Program Files 10/22/2010 6:01 PM  File folder ]
usic
B 4. Update 9/20/2010 1:10 AM  Filefolder
k= Pictures
é vid Users 9/4/2010 5:34 PM File folder
BA s i Windows 10/23/20109:05 AM  File folder
( df @ H A | _tbarlog 9/21/2010 5:58 PM  Text Documg
B omegrou
i 4 jcau 10/23/201010:06 ...  Text Documg

1M Computer
a Local Disk (C:)

s SOFTWARE (D:)

v 4|

File name: cau

L)

v [Tefile(b)

7

o b |

Cancel ]
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Xin nhap vao 1 cau

alice called bob from cardiff

Nhdpcau | | Xacdinhthi | Tach ti

(Bang két qua phan tich trén dua vao thuat toan CYK)

Thoat

Cau Iénh:

private void btnNhapcau Click (object sender, EventArgs e)

Stream myStream = null;
OpenFileDialog openFile = new OpenFileDialog();
openFile.InitialDirectory = "C:\\";
openFile.Filter = "Text file(*.txt) |*txt|All files(*.*) |*.*";
openFile.RestoreDirectory = true;
if (openFile.ShowDialog() == DialogResult.OK)
{
try
{
if ((myStream = openFile.OpenFile()) !'= null)
{
using (myStream)
{
using (StreamReader sr = new

StreamReader (openFile.FileName))
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txtNhapcau.Text = sr.ReadLine();

}

catch (Exception ea)

{
MessageBox.Show ("Khéng m& dugc file" +

ea.ToString());

3.2.2.Tach tir va gan nhan
Bam chuot nat “Tach tur” chuong trinh s€ thuc hién viéc tach cac tir cia cau

dong thoi gan nhan tir loai cho cac tir vira tach.
Xin nhap vao 1 cau

alice called bob from cardiff

alice called bob from cardiff

NP V NP P NP

(Bang két qua phan tich trén dua vao thuat toan CYK)
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Cau 1énh:

private void btnTachtu Click(object sender, EventArgs

if (txtNhapcau.Text == "")
{

MessageBox.Show ("Khéng c6 céau dugc nhéap");

}

else

{
string[] cauNhap = txtNhapcau.Text.Split();
int length = cauNhap.Length;

for (int 1 = 0; 1 < length; i++)

{
if (cauNhap[i].StartsWith("a"))
{

DuyetTu ("a.txt", cauNhap[i], 1);
}
if (cauNhap[i].StartsWith("b"))
{

DuyetTu ("b.txt", cauNhap[i], 1i);
}
if (cauNhap[i].StartsWith("c"))
{

DuyetTu ("c.txt", cauNhap[i], 1);
}
if (cauNhap[i].StartsWith("d"))
{

DuyetTu ("d.txt", cauNhap[i], 1i);

if (cauNhap[i].StartsWith("e"))
DuyetTu ("e.txt", cauNhap[i], 1);
if (cauNhap[i].StartsWith("f"))
DuyetTu("f.txt", caulNhap[i], 1i);
if (cauNhap[i].StartsWith("g"))
DuyetTu ("g.txt", cauNhap([i], 1);
if (cauNhap[i].StartsWith("h"))
DuyetTu ("h.txt", cauNhap([i], 1);
if (cauNhap[i].StartsWith("k"))

DuyetTu ("k.txt", cauNhap[i], 1);
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}
if
{

if

(cauNhap[i].

DuyetTu("1.

(cauNhap[i].

DuyetTu ("m.

(cauNhap[i]

DuyetTu("n.

(cauNhap[i]

DuyetTu ("1i.

(cauNhap[i]

DuyetTu ("]

(cauNhap[i]

DuyetTu("o.

(cauNhap[i]

DuyetTu("p.

(cauNhap[i]

DuyetTu("qg.

(cauNhap[i]

DuyetTu("r.

(cauNhap[i]

DuyetTu ("s

(cauNhap[i]

DuyetTu("t.

(cauNhap[i]

DuyetTu("v.
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StartsWith ("1"))

txt", cauNhap[i],

StartsWith ("m"))

txt", cauNhapl[i],

.StartsWith("n"))

txt", cauNhapl[i],

.StartsWith("i"))

txt", cauNhap[i],

.StartsWith("j3"))

.txt", cauNhap[i],

.StartsWith ("o"))

txt", cauNhap[i],

.StartsWith("p"))

txt", cauNhap[i],

.Startswith("g"))

txt", cauNhapli],

.StartsWith("x"))

txt", cauNhap[i],

.StartsWith("s"))

.txt", cauNhap[il],

.StartsWith("t"))

txt", cauNhapl[i],

.StartsWwith("v"))

txt", cauNhapl[i],
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if (cauNhap[i].StartsWith ("u"))
{
DuyetTu ("u.txt", cauNhap([i], 1)
}
if (cauNhap[i].StartsWith("y"))
{
DuyetTu ("y.txt", cauNhap[i], 1);
}
if (cauNhap[i].StartsWith("z"))
{
DuyetTu ("z.txt", cauNhap([i], 1)
}
if (cauNhap[i].StartsWith("w"))

{
DuyetTu ("w.txt", cauNhap[i], 1);

public void DuyetTu(string tudien, string cauNhap, int i)
{
try
{
using (StreamReader sr = new StreamReader (tudien))
{
string line;
while ((line = sr.ReadLine()) != null)
{
string[] dong = line.Split();
if (cauNhap == dong[0])
{
Label labell = new Label();
labell.Text = dong[0];
tlpTachtu.Controls.Add (labell, i, O0);

Label label2 = new Label();
label2.Text = dong[l];
tlpTachtu.Controls.Add (label2, i, 1);

}

catch (Exception a)

{
MessageBox.Show ("Khéng doc dugc file", a.ToString());
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3.2.3. Bang phan tich cu phap
Str dung thuat toan CYK dé phan tich ¢ phap. Bam chudt vao nut “Phén tich”
chuong trinh s& tién hanh phén tich ¢ phap va dua ra bang két qua phan tich. Két qua
nhu hinh duéi.
Xin nhap vao 1 cau

alice called bob from cardiff

Nhdpcau | | Xdcdinhthi | Tach i

alice called bob from cardiff

NP A" NP P NP

(Bang két qua phéan tich trén dua vao thuat toan CYK)

S
VP
] NP
WP PP
NP A" NP P NP
alice called bob from cardiff

Thoat

Doan chuong trinh cua giai thuat CYK:

for (int j = 3; j < length + 1; J++)
{
for (int i = 0; i < length - J + 1; i++)
{
for (int k = 1; k < j - 1; k++)
{
string t = KiemtraCYK(CYKTable[i, k], CYKTable[i
+ k., J - kl);
if (¢t I="")

CYKTable[i, Jj]

}
return CYKTable;

Nguyén Viét Diing Lép CT 1002 40



Db an tot nghiép Nganh Cong nghé Thong tin

3.2.4. Kiém tra thi ciia cAu
Khi cau dugc nhap vao, bam chudt vao nat “Xac dinh thi” chuong trinh s€

cho ta biét cau dugc dung ¢ thi nao.

Xan nhdp vao 1 cdu
alice called bob from cardiff Nhap td
Nhap ciu | Xdc dinh thi Tach til Tii |
[
Loai fui
Nhap iiép Nhap
Phan tich | ' % )
(Bang k&t qua phan tich trén dua vao thuat todn CYK) ,
T T T e THI QUA KHUU BON
oK
Thodt |
3.2.5. Nhip thém tir viio bd tir dién
Nhap ti
Tui called
Loaitd v
Nhaptiép | | Nhap
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Khi kiém tra mot cdu ma céac tir cia cau d6 khong co trong tir dién ta c¢6 thé nhép
thém tir d6 vao bo tir di€n. (Hinh trén) Mot 6 nhap vao tir can nhép, 6 con lai la loai tir

A0

ctia tir d6 trong cau. BAm chudt vao nat “Nhap” dé tién hanh nhap.

Nhap td
T called
Loaitd v

P& nhap thanh cong

—

Sau khi nhap thanh cong s€ c¢6 thong bao: “DPa nhap thanh cong” (nhu hinh trén)

Cau lénh:

public void NhapTu(string filename, string text, string type)
{
try
{
using (StreamWriter sw = new StreamWriter (filename, true))
{
sw.WriteLine ("\n" + text + " " + type);
MessageBox.Show ("Pa& nhédp thanh céng");
txtTu.Text = "";

txtLoai.Text = "";

}

catch (Exception loi)

{

MessageBox.Show ("Khéng m¢ dugc file" + loi.Message);
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private void btnNhap Click(object sender, EventArgs e)
{
string word;

string loai;

word txtTu.Text;

loai = txtLoai.Text.ToUpper():;
if (word.StartsWith("a"))
{

NhapTu ("a.txt", word, loai);
if (word.StartsWith ("b"))

NhapTu ("b.txt", word, loai);
if (word.StartsWith ("c"))

NhapTu ("c.txt", word, loai);
if (word.StartsWith("d"))

NhapTu ("d.txt", word, loai);
if (word.StartsWith("e"))

NhapTu ("e.txt", word, loai);
if (word.StartsWith("f"))

NhapTu ("f.txt", word, loai);
if (word.StartswWith("g"))

NhapTu ("g.txt", word, loai);
if (word.StartsWith("h"))

NhapTu ("h.txt", word, loai);

if (word.StartsWith("i"))

NhapTu("i.txt", word, loai);
}
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if (word.StartsWith("j"))

{
NhapTu ("7j.txt",

word,

if (word.StartsWith("k"))

NhapTu ("k.txt",

word,

if (word.StartsWith("1"))

NhapTu ("1.txt",

word,

if (word.StartsWith ("m"))

NhapTu ("m.txt",

word,

if (word.StartsWith("n"))

NhapTu ("n.txt",

word,

if (word.StartsWith ("o"))

NhapTu ("o.txt",

word,

if (word.StartsWith ("p"))

NhapTu ("p.txt",

word,

if (word.StartsWith("g"))

NhapTu ("g.txt",

word,

if (word.StartsWith("xr"))

NhapTu ("r.txt",

word,

if (word.StartsWith("s"))

NhapTu ("s.txt",

word,

if (word.StartsWith("t"))

NhapTu ("t.txt",
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word,

loai);

loai);

loai);

loai);

loai);

loai);

loai);

loai);

loai);

loai);

loai);
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}

if (word.StartsWith ("u"))

{
NhapTu ("u.txt",

word,

if (word.StartsWith("y"))

NhapTu ("y.txt",

word,

if (word.StartsWith ("v"))

NhapTu ("v.txt",

word,

if (word.StartsWith ("w"))

NhapTu ("w.txt",

word,

if (word.StartsWith("x"))

NhapTu ("x.txt",

word,

if (word.StartsWith("z"))

NhapTu ("z.txt",
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word,

loai);

loai);

loai);

loai);

loai);

loai);
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KET LUAN

1. Vé Iy thuyét
Tim hiéu co s& khoa hoc ctia ngdén ngir tu nhién, 1y thuyét vé thong tin va mot
s6 ing dung cuia no.
- Trinh bay tong quan vé xtr Iy ngdn ngir tu nhién, quy trinh sir Iy ngdn ngir tu
nhién va cac ting dung cua no.
- Mot s6 phuong phéap phan tich ct phap
- Ngit phap tiéng Anh co ban.
2. Thwe nghiém (Chuong trinh mo6 phong)

Chuong trinh dimg lai & mé phong khai quat viéc kiém tra cdu tric ciu trong
tiéng Anh. Chi kiém tra dugc nhitng cdu ngin (t6i da 5 chit cai) va c6 cdu truc don
gian.

Hudng phat trién: Kiém tra duge mot cau bt ky, xay dung chwong trinh kiém

tra cau trac cau trong tiéng Viét va mot sb chuong trinh dich tu dong,...
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