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LOI NOI PAU

Hién nay & nudc ta c6 mét s6 tai liéu viét va dich vé Todn roi rac duci
dang ly thuyét, con tai liéu vé Bai 1dp todn roi rac hdu nhu rdt it (néu khéng
muodn néi la chuwa cé). \ '

Dé ndng cao chdt lwong gidng day va hoc tdp mén Todn roi rac, chiing
t6i bién soan cudén "Huomg ddn gidi bdi tép Todn réi rac”, truéc mdt chi
g6m: Ngén ngit, D6 thi va Logic. Méi chuong ciia cudn sdch dugc md ddu
bdng phdn Tém tdt ly thuyét, sau dé la Bai 1dp gidi mdu va Bai tdp tu gidi.

Cudn "Huomg ddn gidi bai tdp Todn réi rac” giip hgmii hoc théng qua
lam bai tdp hiéu duoc ly thuyét thau ddo hon, rén kuyén te duy khoa hoc, ky
ndng tinh todn va khd ndng vdn dung todn hoc vao gidi quyét vdn dé, kich
thich niém say mé hoc tdp va tix dé ndng cao ky ndng thuc hanh, tw duy sdng
tao khi hoc cdc mén hoc co sd va chuyén nganh Coéng nghé théng tin
"tiep theo."Cudn’ sdch ndy ciing Fat bo' ich’ cho viéc 3ni thi tiyén sinh sai ddi
hoc nganh Cong nghé théng tin duge 16 chitc hang ndm & Pai hoc Quéc gia
Ha Noi.

Tdc gid chdn thanh cdm on Hoi déng Khoa hoc Ty nhién (Bé Khoa
hoc va Cong nghé) da tai tro dé 1ai NCCB md sdé 22 (2004 - 2005) ciia tdc
gid. Cuén Huong ddn gidi bai tép Todn réi rac la mot trong nhitng sdn
phdm cia dé tai NCCB ndi trén.

Tdc gid chdn thanh cam on Truong Dai hoc Céng nghé — DHQG Ha Néi
(co quan chi dé tai) va cdc ban déng nghiép, ddc biét la GS.TS. Ddng Huy Rudn
(Truomg DHKHTN); PGS.TS. H6 Sy Pam, TS. Nguyén Tué, TS: Nguyén Viét Ha
(Truomg PHCN); PGS.TS. Vii Dicc Thi va TSKH. Pham Trdn Nhu (Vién
CNTT Quéc gia) dd@ doc bdn thdo va dong vién tdc gid trong thoi gian bién
soan cudn sdch nay.

Do thoi gian danh cho viéc bién soan khéng nhiéu va ldn ddu tién
sdch dioc viét dudi dang bai 1dp, nén khé trdnh khdi nhitng sai sét vé hinh
thitc ciing nhu vé néi dung. Vi vdy, tdc gid mong nhdn dugc sit gop y cua ban
doc dé cudn sdch ngdy cang t6t hon. Moi su gép y xin giti vé: Céng ty C6
phdn Sach Pai hoc va Day nghé: 25 Han Thuyén — Ha Néi.

TAC GIA
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PHAN 1 |
NGGN NGU HINH THUC, VAN PHAM VA OTOMAT

Chuong 1
VAN PHAM VA NGON NGU SINH CUA VAN PHAM

A. TOM TAT LY THUYET
1. Ngon ngir hinh thure

e Gia st X 1a mot tap khong réng va hitu han cdc phén tr. 3 goi la
bang chit cdi cia ngén ngit. Xau o trén bang chit cdi 2. 1a mot day

...........................

udc xau rong la xau khong c6 phén tir nao va ky hiéu 1a A. Do dai
cia xau o ky hiéu 1a /(@) (/(w) := s6 ky tu c6 mat trong xiu o).
% := tat ca cdc xau (k€ ca x4u réng) dugc tao thanh tir cic phén tit
cha Y. XF := X ¥\ {A} = tat ca cdc x4u (khong ké xau rdng) dugc tao
thanh tir cac phdn tir cia .

o Mbi tap L ¢ >* goi la mot ngon ngit hinh thitc (con goi 1a ngén
ngil) trén bang chit cdi 2. Ban than ky hiéu tap réng & va tap gbm
mot x4u réng {A} cling 12 ngén ngit trén bang chir cdi X. Néu
Y = {0, 1} thi theo dinh nghia : 2* = {A, 0, 1, 00, 01, 10, 11, 000,
001, ...} = tap tat ca cdc xau dugc tao thanh tir cic phan tir 0, 1 ding
lién nhau c6 d¢ dai bang 0, 1, 2, ...

e Tu cic ngon ngit cho trudc, ta nhin dugc cac ngon ngit méi trén
bang chif cdi d6 béng cdch 4p dung cdc phép todn hop (L), nhan ghép (.)
va phép lap (*). Ching han, tif ngén ngit L, L, L, c >* ta c6 cdc ngén
ngitméi L, UL, L.L,, L* L* < ¥*, trong d6:

LivL,={oloeL, hoicw e L,};
Li.L;={o0,le €L, vaw, e L,};
L*=L°UL' UL%..UL"U..,ddayL°= (A}, L"=L""".L;
L*=L UL.L UL.LL ... = L*\ {A}.



+ Mot van dé dugc dat ra: Cho L ¢ 2* va 0 € X*, lam thé nao dé biét
duoc » € L hay o ¢ L? Day 12 van dé biéu dién ng6bn ngit c6 lién
quan téi van pham.

2. Van pham va ngon ngir sinh cia vin pham
Dinh nghia van pham
Van pham 12 b6 4: G = <2, A, I, R>, ¢ day:
~ 2 # O, hiu han cdc phén tir (goi la cdc phén tir két thic), 3 1a tir
dién co ban (hay con goi Ia tir dién keét thiic);
= A=, hitu han cac phan tir (goi 1a céc phan tir khong két thiic), A 1a
tir dién hé tro (hay con goi 12 tir dién khong két thiic) (X N A = @);
- 1€ A goi la ky hiéu ban ddu;
- R={a > Blae V¥AV* B e V*} goi la tap cic quy tic clia vin
pham (V = X U A goi la tir dién ddy di clia van pham).
Dinh nghia ngon ngit sinh cia van pham
Cho van pham G = <X, A, I, R> va © € X*. Ta n6i xau o c6 dan xuat
ddy du trong G (ky hiéu D(w)) khi va chi khi D(®) = (o, ®,, ..., ®,) thoéa
man doéng thdi cdc diéu kién sau:
- o, eV* (i=0,1,..,n)
- o,=leAo,=0€X¥ ,
- o =0 (i=1,2,3, .., n), cé nghia la ®; nhan dugc tir ;_, bang .
cich 4p dung mot quy tic nao dé trong R.
Trong trudng hgp nay, ta néi xau w dugc van pham G sinh ra, hay xau
o ¢6 dan xuat day da trong G va ky hiéu la | |—<;— o hay I |—o.

L(G) la ky hiéu tap ngon ngir sinh cia G va duge dinh nghia:
LG) = {oloeT*val l— o).

3. Phan loai vin pham cua Chomsky
Trong phan loai van pham, Chomsky goi van pham dinh nghia nhu trén
la van pham cau tric cdu (con goi 1a van pham ngir cau).
Vian pham logi (): Van pham cau tric cau (VPCTC) G la van pham ma R
. codang: R ={a > Bla € V*AV* B e V*}.
Van pham logi 1: Van pham cam ngit canh (VPCNC) G la van pham ma R
cé6dang: R={a—>Bla e V', B e V*vala)<IP)).
Vian pham loai.2: Van pham phi ngit canh (VPPNC) G la van pham ma R
codang:R={A >01A €A 0e V¥
Van pham logi 3: Van pham chinh quy (VPCQ) G la van pham ma R
codang: R={A »>aB . A-»>a'A.Be A ael}



Chii 'y I: Néu trong dinh nghia VPCQ G = <X, A, I, R>, véi
R={A>aB.A—>alA Be A ae ) matathém vaoR quy tic A — A,
ticlaRcodangR={A >aB,A—>a, A>AIA Be A ae, Alaxaurdng)
thi van pham G duoc goi la VPCQ suy rong. Nhu vay, VPCQ ciing la VPCQ
suy rong va ngon ngir cia ching chi sai khic nhau mot xau réng.

Chity2:

o Van pham dugc phén loai c6 tén la gi thi ngén ngit sinh cua né ciing

c6 tén nhu vay.

o Ngon ngir van pham chinh quy viét tat 1a NNCQ; ngén ngit van
pham phi ngir canh viét tat 1a NNPNC: ngon ngit van pham cam ngit
canh viét tat l]a NNCNC:; ngoén ngit van pham cau tric cau viét tét 1a
NNCTC. Ta c6 bao ham thifc sau:

NNCQ < NNPNC < NNCNC c NNCTC.

4. Mot so thuat toan thuéng gip trén I8p cac vin pham
a) Thudt todn tuong duong
Hai van pham G va G' tuong duong (ky hiéu G ~ G') khi va chi khi
LG)=LG). -
- - - Baitodn: - -input-G-=<Z; A LR>;- - - - - e e
output G'=<3,, A, [,R>=~G,

Budce 1: A':=Au§,v6if={§lae£}.

Busc2:  R':= RUR, véi R = tap 14t ca cdc quy téc nhan duoc tr
cdc quy tic cla R, bing cdch thay ky tv a € X bdi ky tu
dsingiua e Y vaR ={a »alae ).

Véi G' xay dung nhu trén thi G' = G.

b) Thudt todn hgp cdc ngon ngir sinh cia van pham

Bai todn:  input G; =<, A, I, Rp> (i=1,2,..,n)
output G = <%, A, 1. R> ¢6 L(G) = | JL(G)).

i=l

Budc 1: Z=OZ,.
Busc2:  A=(1ju|Ja,.

Busc3: R={I->1,..1->L}U|JR,.

Véi G xay dung nhu trén thi L(G) = UL(Gi).



