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Phan 1
Ngon ngtr va bi€u dién ngon
ngu
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Ngon ngu

= Ki hiéu (symbol): khai niém co s& dé xay dung
ngon ngir, khong thé dinh nghia mot cach hinh thuc
= CA4c chir s0, cac chit cai, cac dau ki hiéu,..
= B6 chir (alphabet): tap hop hiru han cac ki hiéu
= BO chif cai tiéng Viét (a, 4, 4,..., X, y, A, A,...,Y)
= Chuoi (string): day hitu han cac ky hiéu thudc cung
mot bd ky hiéu nao do
= “2016” 1a chudi gom 4 k¥ hiéu thudc bo ky hiéu chir s
= “2016” con goi la chudi sinh béi bo ky hicu chir sO
= Chuoi rong (khong c6 ki hiéu) duogc ki hiéu 13 €
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Ngon ngu

= Ngon ngit (language): tap hop cac chudi
= Ngon pgﬁ: tiéng Viét 1a tap mot s6 cac chudi sinh béi bod
chir tieng Viet
= C6 nhimg chuoi sinh tir bd chit tiéng Viét nhitng khong
thugc ngodn ngtr tieng Vi€t (chang han chudi1 “lanh”)
- Cbuéi thudc ngdn ngir tiéng Viét déu sinh bai bo chi
tieng Viet
= Tong quat:
= Chobdchir
= T* ]a tap tat ca cac chudi sinh ra tir X (g06m ca &)
* Ngon ngtr L sinh bo1 2 1a mot tap con cua 2*
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Bi€u dién ngon ngtr

* Pinh nghia ngdén ngir L nhu mot tap con cuia X* la
qua triru tugng va khong ¢ v nghia thuce t&, kho sur
dung v&1 cac thuat toan

= Can c¢6 phuong phap biéu dién ngdn ngit co tinh
hinh thirc hon

= Néu kich ¢& ngon nglr L du nho, ta chi viéc li¢t ké
mo1 chuoi trong L

" Trong thuc té: tir dién Anh-Anh, liét ké moi tir tiéng

Anh, nhiing tir nAm ngoai tir dién coi nhu khong phai
tieng Anh
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Bi€u dién ngon ngir

= Néu ngdn ngit L qua 16n hodc vo han (chang han
nhu tip so tu nhién), khong thé liét ké boi tir dién,
lic nay ta can hinh thitc héa cac chudi w thudc L
bang cach chi ra cac dic diém cuia cac chudi do
= Ching han: L= { w € 2* | s6 ky hi¢u 0 = s6 ky hi¢u 1 }
= Biéu dién L bang vin pham chi 13 mot trong nhiéu
phuong phéap biéu dién ngdn ngit, nhung phuong
phap nay dugc wa thich do co loi thé:
* Tinh chat ch¢€, van nang
= Gan giii vi may stack (kién triic may tinh nguyén thuy)
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Bi€u dién ngon ngir

= Bai toan biéu dién ngdn ngi:
1. Ngon ngit L sinh boi =, cho mot chudi w thude X*, hoi
w c0 thudc L hay khong?
2. Néu w thudc L, thi w duoc tao ra tir cac quy tic nao?
= Bai toan s0 2 ¢6 su lién hé véi viée phan tich vin
pham trong chuong trinh dich
= Hal bai toan trén khong giai duoc trong truong hop
tong quat chi giai dugc trong mot so tinh huong
han ché, do chinh 1a 1y do ta1 sao cac van pham cua
cac ngdn ngit 1ap trinh thuong rat chit ché
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Van pham

X

* Van pham G la mot hé théng (Z, A, P, S) trong do:
= ¥ 1a tap hitu han céac ky hiéu két thuc (terminal)
= A 14 tap hitu han cac ky hiéu khong két thuc
(nonterminal)
« CON goi 1a ky hiéu trung gian hay bién
*>NA=U
= S e A goi la ky hiéu khoi dau (initial)
= P 1a tap hiru han céc cip chudi (o, B) duoc goi luat vin
pham (Syntax rule) hay luat sinh
e Thuong dugc viét 1a o — B
e Chudi o phai co it nhat mot ky hiéu khong két thic
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Ngon ngtr sinh bo1 van pham

= Suy dan (sinh):
= Chudi ady goi la suy dan truc tiép tir afykhi ap dung
luat f— o, ky hi¢u afly = aoy

* Viec ap dung luat la viéc thay thé chudi con [ trong chudi ban
dau bang veé phai o cua luat

= Néu tlr A ap dl;lng lién ti,ép mot s6 suy dan duge B thi ta
go1 B 1a suy dan gian tiep to A, ki hicu A =* B
= Ngon ngit cua van pham G 13 tip hop cac chudi chi
chira ki hiéu két thac duoc sinh ra (truc tiép hoac
gian tiép) tir S, ki hiéu 1a L(G)
" L(G)={w|weX*vaS=*w}
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Cac lop van pham (phan loai
chomsky)



Cac lop van pham

= Noam Chomsky (1928 — nay) chia van pham thanh
cac 16p x¢ét theo cac rang budc cua luat van pham
* Lop O: unrestricted grammars (van pham tu do)

= Lop 1: context-sensitive grammars (van pham cam ngir
canh)

= Lop 2: context-free grammars (van pham phi ngir canh)
= Lop 3: regular grammars (van pham chinh quy)
= MO hinh nay go1i la phan loai chomsky
. N\g()n ngit sinh bdi cac 16p van pham thap hon bao
gOm hoan toan ngoén ngtr sinh bo1 cac 16p cao hon

TRUONG XUAN NAM 12



Cac lop van pham

* Lop 0 — van pham tu do:
= Khong c6 rang budc gi vé luit sinh
= Tuong duong véi 16p cac ngdn ngit loai dé quy dém
duoc (recursively enumerable languages)
* Pugc dodan nhan bo1 may Turing
" Lop 1 — van pham cam ngtr canh:
= C4c luat sinh o — P phai thda man diéu kién |a| < ||
* Tuong duong vo1 16p cac ngdn nglr cam ngur canh
(context-sensitive languages)
= Pugc doan nhan bdi automat tuyén tinh gidi ndi (LBA —
linear bounded automaton)

TRUONG XUAN NAM 13



Cac lop van pham

* Lop 2 — van pham phi ngtt canh:
* C4c luat sinh phai c6 dang A — o trong do A € A
* Twong duong vo1 16p cac ngdn ngir phi nglr canh
(context-free languages)

= Puoc dodn nhan béi automat day xuéng (pushdown
automaton)

" Lop 3 — van pham chinh quy:
= Cac luat sinh chi c6 thé & 1 trong 2 loai:

*A—>a, A—>Batrongdo A, Be AaeX
*A—>a, A—>aBtrongdo A Be A aeX

= Sinh ra cac ngon ngtr chinh quy (regular languages)
* Poan nhan bo1 automat hiru han (finite state automaton)
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Phan loai chomsky

Finite State
Automata

Turing Machin®

TRUONG XUAN NAM

15



Van pham chinh quy va
automat htru han
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Van pham chinh quy

* Van pham chinh quy gi161 han cac luat c6 dang:
A—alaBvoidiukién A, Be A acX
= Nguoi ta it dung luat van pham ma st dung biéu
thirc chinh quy (regular expression)
= Bicu thirc chinh quy va van pham chinh quy la hoan
toan tuong duong
= Biéu thtc chinh quy don gian, dé hiéu hon
= Biéu thtrc chinh quy st dung bo ki phap sau:
* Ki hi¢u | c6 nghia l1a hoac (or)
* Ki hi€u () d¢ nhém cac thanh phan
* Ki hiéu * c6 nghia la lap lai khong hoac nhiéu lan
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Van pham chinh quy

= Biéu thtrc chinh quy c6 nhiéu bién thé cho phép viét
cac ki phap phong phu va tién 1g1 hon

= BTCQ st dung rat nhiéu khi phan tich tir vung

* Vi du: quy cach khai bao tén rieng trong C/C++
* Van pham chinh quy:

<tén riéng> — chit <phan sau>
<phan sau> —> €

<phan sau> — chit <phan sau>
<phan sau> —> s <phan sau>

= Biéu thirc chinh quy:
<tén rieng>  — chir (chit | s0) *
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Automat htru han

= Automat hitu han dung dé doan nhan 16p ngdén ngit
chinh quy

= Cau truc cua automat htru han gom: Automat
= Bang chuyén hixu han 3
\ c
= Pau doc S,
A \ o
= Xau vao

" Hoat dOng cua automat:
= Bit dau tir trang thai xuat phat

= Poc dir liéu tur xau vao
" Quan sat bang chuyén de biét sé chuyén sang trang thai nao
* Dung khi két thuc xau vao va tra vé trang thai doan nhan
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Phan 4
Van pham phi ngtr canh va
automat day xuong

TRUONG XUAN NAM

&

20



Van pham phi ngtr canh

* Van pham phi ngit canh gi61 han cac luat sinh phai
cO dang A — a trong do A € A (n61 mot cach van
tat 1a ve€ trai cua luat chi co 1 ki hi¢u)

= Vin pham phi ngit canh st dung trong viéc biéu
dién va phan tich ct phap

= Cu phap cac ngon ngtr 1ap trinh thuong stir dung
BNF (Backus-Naur Form) dé biéu dién ct phap,
day chi 1a cach viét dé doc hon va hoan toan tuong
duong vo1 VPPNC

<toan hang> = <tén> | <Sé> | “(“ <biéu thirc> cc)”
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BNF (Backus-Naur Form)

* Quy udc cua BNF (Backus-Naur Form):
= Cac ky hiéu trung gian viét thanh mot chudi dit trong
cap <>
= Cac ky hiéu két thuc, cac dau ky hiéu viét trong cip «
= Ky hiéu | thé hién sir lya chon
= Ky hi¢u = the hi¢n ky hi¢u & ve trai dugc giai thich boi
ve phai
= Ban than cach viét BNF ciing c6 mot vai bién thé, &
day s& khong dé cap dén dé tranh nhap nhang khong
can thiét
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Automat day xuong

= Automat day xuong chuyén dung dé doan nhan 16p
ngon ngtr phi nglr canh

= Cau truc cua automat gom: Automat
. 2 : [
= Bang chuyén diy xudng %
» Pau doc Son £
< A X S

= Ngan x€p < 8’
= XAu vao >

" Hoat dOng cua automat:

= Bit dau tr trang thai xuat phat
" Poc dir liéu tr xau vao

= Quan sat bang chuyén va ngin xép dé biét s& xur 1y thé nao
= Dung khi két thuc xau vao hoic ¢ trang thai keét thuc
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Sinh automat day xuong

= Bai toan doan nhan chu01 w ¢cO thuoc 16p L(G) hay
khong c6 nhiéu cach tlep can

= Nhitng cach tiép can tong quat:

D

U U U

nan tic
nan tic
nan tic

nan tic

n top-down
N bottom-up
N CYK

4 Earley

" Nhung cach tlep can 2 budc: c6 gang sinh automat
day xuong dé dung automat nay doan nhan chudi
= Phéan tich LL (top-down)
= Phan tich LR (bottom-up)
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Phan 5

Van pham co6 d¢ quy trai
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Van pham co6 d¢€ quy trai

= Vin pham G goi 13 vin pham c6 dé quy trai néu
chira cac luat dang A — Aa | P

= Ki hiéu trung gian A suy dan ra chinh nd ddi luc gy
ra kho khin trong viéc sinh cAy phan tich (d6i véi
mot sO thudt toan, nhat 1a nhirng thuat toan wu tién
chiéu sau)

= Truong hop nhu trén, khi A suy dan truc tiép ra
chinh nd duoc goi 1a dé quy trai truc tiép; néu A suy
dan ra chinh nd sau mot s6 phép suy dan khac thi
duoc goi 1a dé quy trai gian tiep
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Van pham co0 d¢€ quy trai

= Vin pham c6 dé quy trai (ca truc tiép va gian tiép)
cO thé dugc stra do1 dé khong con xuat hién dé quy
tral ntra bang cach thém vao cac ki hi¢u trung gian
mo1 va stra do1 cac luat van pham
" Vidu vor1 luat trén: A — Aa | B
= Ta thém ki hi€u trung gian mé1 R
= Va sua luat thanh:
A— R
R—aR]|¢
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Phan 6

Van pham don nghia
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Van pham don nghia

= Mot van pham bi goi 12 nhip nhang (ambiguity) néu
ton ta1 chud1 w co it nhat hai cay phan tich tao ra no

* Nguoc lai, van pham khong ¢6 nhap nhéng la van
pham don nghia

" Tinh don nghia dam bao cho ngon ngir sinh bo1 van
pham chi c6 mot cach hieu duy nhat (khong thé hi€u sar)

= X4y dung vian pham chit ché (don nghia) 1 can thiét
nhung 9ﬁng lam cho bd luat van pham tré nén phirc tap
dang ké

= Bai toan xac dinh xem van pham G c¢6 don nghia hay
khong la bai toan kho
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Van pham don nghia

'Xétvénphamsau:S—>S+S|S*S|(S)|a
= X4y dung cay phan tich ctia chudi: a+a * a

" Ta co 2 cay phan tich, dan dén vigc ¢0 2 cach hiéu

ngir nghia cta chuoi (neu thay a bang so thi c6 2
cach tinh gia tri ctia chudi)

AN D
/N N
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Phan 7

Bai tap
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Bai tap

1. Hay stra doi van pham & slide 30 dé:
» Van pham nay tré thanh don nghia
» Van pham nay tré thanh don nghia va phép + thuwc hién truéc
phep *
2. Chitng minh rang, tat cd cac chuoi nhi phan sinh bé&i
van pham dwéi day déu chia hét cho 3
X — 11| 1001 | X0 | XX
= Van pham trén c6 sinh ra moi chuoi nhi phan chia hét cho 3
hay khong?
3. Viét biéu thitc chinh quy sinh ra tat ca cac sb6 nhi phan
lon hon 101001
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Bai tap

X

4. Cho van pham:
S—>S=>W|W,E

a. Hay chi ra cac ki hiéu thuoc van pham, ki hiéu nao la
terminal, ki hiéu nao la nonterminal
b. Hay khw dé quy trai cho van pham trén

5. Khir dé quy trai cho van pham G goém cac ludt:
A—Ba|Cbhb
B—Cb|Bc
C—Ac|b
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