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MO hinh tinh toan

1. Ngbn nglt va van pham
v Van pham c4u truc cau
v Phan loai van pham cau trdc cau

2. Cac may hitu han trang thai
v’ May hitu han trang thai c6 dau ra
v’ May hitu han trang thai khéng c6 dau ra
v Su chap nhan cda ngdn ngir
3. May Turing
v Doan nhan ngdn ngir
v Tinh ham



N\ ~

MO ta ngdbn ngit

* MOt bo chir cai (mot bo tir vieng) V la mot tép khong rong, hiru han.
Cac phan tir cta tap nay dugc goi la cac Ky hiéu; Mot tir (hodc mot cau)
trén V [a mot xau cac phan tlr cia V co chiéu dai hiru han. Xau rong,
dwoc ky hiéu 1a A, 13 xau khéng chira ky hiéu nao. Tap tat ca cac tur trén
V duwoc ky hiéu V' . Mot ngdn ngit trén V [a mot tap con cua V'

* Ngbn ngit c6 thé mo ta bang cach
»Liét ké cac tir trong ngon ngit;
> Chon mot so tiéu chuan ma cac tir thudc ngdn nglr d6 phéi thoa man.

» M6 ta thong qua dung van pham: Quy tac sinh ngon ngilt; mot s6 phan tl cla twr ving
khong thé thay thé bang ky hiéu khac = ky hiéu két thuc (T); cac phan tlr khac cé thé thay
thé bang cac ky hiéu khac = ky hiéu khdng két thuc (N).

Vi du: cdu = chud ngit + vi ngl




Van pham cau trdc cau

e MOt van pham cau tric cdu G=(V, T, S, P) gom mot tir veng V, mot tap
con T cta V la cac phan t& két thic, mot ky hiéu xuat phat S va tap cac
san xuat P. TAp V-T |a tap khong két thac (N). Moi san xuat trong P can
phai chira it nhat mot ky hiéu khong két thic & vé trai.

*Vidul, G=(V, TS, P), trong dé V={“t6i” “anh”, "lam viéc”, chu_ngu,
vi_ngu, S}, T={“t6i””anh””lam viéc”}, S la ky hiéu xuat phat va cac san
xuat {S —chu_ngu vi_ngu, chu_ngu — “t6i”, chu_ngu — “anh”, vi_ngu
— “lam viéc”}

*Vidu2, G=(V,T,S, P), trong dé V={a,b, S}, T={a,b}, S la ky hiéu xuat phat
va cac san xuat {S — aS,S — bS,S - A}



DAn xuat

Cho G=(V, T, S, P) la mdt van pham cau trdc cau.

* Chowy = AXB vaw; = AYB la cac xau trén V, néu cé moétsan xuat X » Y
thi ta néi w; dwoc dan xuat truc tiép tlr wy. Ky hiéu wy = wy

* Néu Wy, Wy, ..., W, la cdc xau trén V sao chowy = wy; wy =
Wy; ...; W1 = W, thita ndi w,, dugc dan xuat tir wy, ky hiéu wy = w,,.
Day cac buwdc dung dé nhan duoc w,, tr wy duoc goi la mot dan xuat

* Vidu, G=(V, T, S, P), trong d6 V={a,b, S}, T={a,b}, S la ky hiéu xuat phat va
cac san xuat {S - aSh,S — A} thi:

ab duoc dan xuat truc tiép tir aSh
aaabbb duoc dan xudttr Svi S — aSh — aaSbhb — aaaSbbb — aaabbb



Ngon nglr duoc sinh bdi van pham

Cho G=(V, T, S, P) la mdt van pham cau trdc cau

* Ngon nglt dwoc sinh boi van pham G (hay goi la ngdn ngit cia G), duoc ky
hiéu la L(G) 1a tap hop tat ca cac xau chi gom ky hiéu két thic dugc dan xuat
tl ky hiéu xuat phat S.

L(G)={weT"|S=>w}

*Vidu,G = ({S,4,a,b},{a,b},S,{S = aA,S - b,A - aa}), xac dinh L(G)



G=(V, T, S, P), trong d6 V={a,b, S}, T={a,b}, S la ky hiéu xuat phat
va cac san xuat {S - aSh,S — 1}, xdc dinh L(G)



G=(V, T, S, P), trong d6 V={a,b, S}, T={a,b}, S |a ky hiéu xuat phat
va cac san xuat {S - aS,S — bS,S — 1}, xdc dinh L(G)



Tim van pham cau truc sinh ra tap {0"1M}

Van pham G| c6 tU vung V = {8, 0, 1}, cdc k¥ hidu k& thae T = [0,

1] v& cAc 2dn xuat 8 —= 05, § — 51 va § — 4



Tim van pham cau trudc sinh ra tap {0"1"2"}

vV, T, 8, Pyvoi V= 1{0,1 2, 5 A B}, T = {0,1, 2}, ky hidu xudt phat
(2 S va cac san xudt § — U5SAB, § - i, BA - AB, 0A — (], 1A — 11,
1R — 12 2B — 22



Cdc loai van pham cau truc cau

 Cac loai van pham cau tric cdu duoc phan loai theo cac
loai san xuat

* Phan loai do Chomsky dua ra
* Van pham loai 0: khong c6 han ché nao doi v&i cac san xuat

* Van pham loai 1: chi cé cac dang san xuat cé dang w; = wy,

trong dé chiéu dai w, |&n hon hodc bang chiéu dai w; hoac
co dangw,; = A.

* Van pham loai 2: chi c6 cac dang san xuat c6 dang w; — wy,

trong dé chiéu dai wy chi la ky hiéu don va khéng phai la ky
hiéu két thuc.

* VVan pham loai 3: chi cé cac dang san xuat c6 dang wy; - w,,
trongdow; = Avaw, = aB hoacw, = a (trongdd A, B |la
ky hiéu khong két thuc con a la ky hleu két thic) hodc cé
dangw; = Svaw, )

Loai O hay tdi roe cdu

Iaw ! kag
c.'.'rm agd! cdnk




G=(V, T, S, P), trong d6 V={a,b, S}, T={a,b}, S la ky hiéu xuat phat
va cdc san xuat {S — aSh,S — A} la van pham loai gi?



Van pham cau truc sinh ra tap {0"1"2"} dudi
day la van pham loai gi?

vV, T, 8, Pyvoi V= 1{0,1 2, 5 A B}, T = {0,1, 2}, ky hidu xudt phat
(2 S va cac san xudt § — U5SAB, § - i, BA - AB, 0A — (], 1A — 11,
1R — 12 2B — 22



Tim vdn pham cau truc sinh ra tap {0"1M)
bang van pham chinh quy

Van pham G| c6 tU vung V = {8, 0, 1}, cdc k¥ hidu k& thae T = [0,

1] v& cAc 2dn xuat 8 —= 05, § — 51 va § — 4

cV =1{5A4,01}; T={01};5P={S>05;S > 14;S>1;A-> 14,A-> 1;S - 1}



Cay dan xuat

Mot dan xut trong ngon ngir duoc sinh b&i mot van pham phi nglr
canh cé thé duwogc biéu dién bang d6 thi nh moét cay, goi la ciy dan
xuat (cay cu phap).

clu

| /\ G=(V, T, S, P), trong d6 V={a,b, S},

danh ngl déng ngi

/\ /\ T={a,b}, S Ia ky hiéu xuat phat va cac
san xuat {S — aSh,S — 1}

quién t¥ tinh ti denh 1 dQng tr trang tix

Dung cay dan xuat cho xau aaabbb

the hungry rabbit pats quickly



Cho V = (8§, A B a b} va T = {q, &}. Tim ngobn ngll dugc sinh
bdi van pham {V, T, 8, P} voi t&p P cac san xudt bao gbm:
a) § — AB, A — ab, B = bb

b) § = AB, S > ad, A > a B — ba
) § = AB; S — AA, A —aB, A —-ab, B = b
S — A4 S — B, A —~aaA A -—~vae, B =568 B — b

e) S — AB, A — qAb, B~ bBa, A — A, B — ]



Tin van pham cau true cdu cho tiing ngéa nglt sau:

a) Tap tdt ci cdc xau nhi phan chia mot s6 chdn cac 0 0 va khong

chiz s0 1 nao,

by Tap tat ca cAc xiu nhi phan tao bdi mdt s6 1 va tiép sau 12 mot
0 lé cdc sd 0.

¢l Tap tdt cd cdc xan nhi phan chda mot 80 chn cac sd ¢ va mdt
s¢ chan ciac s0 1.

d) Tap td4t cAd cic xadu chda 10 heoic nhifu hon cac s& ¢ va khéng

chda sé¢ 1 nao.
a) Tap tdt ca cac xdu chida s6 cdc s§ O nhiéu hon s cdc 58 1
fi Tap td4t cad cde xau chia $6 cde 50 0 va 36 cdc s0 1 bang nhau,

o} Tap t4t ca car x3u chia s6 cdc s8 0 va s¢ cac 6 1 khong bang

nhau,



Phan loai van pham

a) 8§ ~» adAB, A - Bb, B - 4

b) § - nA, A - aq, A — b
¢) 8 —» ABa, AB — «

d) & —» ABA, A — aB, B —» gb

e) S =64 A B B —a

fti S > aA, aA - B, B ~—»aA A — b
g) S =bA A —=b S -]

h) § - AB, B — aAb, aAb — b

i) § = a0A, A —-bB, B =5, B =1
DS —>A A—- B B—=4



Cho G 1A van pham v6i V = {a, b, ¢, S}, T = [a, b, e}, ky hidu xuit
phit S vaA céc shn xudt § — abS, § — beS, S = S, § — a2, S —
ch. Dung cac ciy ddn xudt cho

a) bebba
b) bbbcbba

¢} beabbbbbeb



M43y hitu han trang thai cé dau ra
M4y ban hang — Nguyén tac hoat déng

Mot may ban hang hoat ddng theo nguyén tac sau:

1) May chi nhan cdc déng 5 xu, 10 xu, 25 xu

2) NE&u téng s tién dua vao vuot qud 30 xu thi may s& tra lai s6 tién
thira (so tién vuot qua 30 xu)

3) Gid 1 c6c nuwdc cam bang gia mot coc nwdc tao la 30 xu. Khi may da
nhan dud 30 xu, ngudi mua an nut mau cam thi nhan dwoc cdc nwdc
cam, an vao nut mau dé thi nhan dwoc cdc nudce tdo

Vi du, dwa vao déng 25 xu, déng 10 xu, may sé tra lai 5 xu. Sau do an
nut do, may sé dua ra coc nudc tao.



M43y hitu han trang thai cé dau ra
M43y ban hang — Thiét ké may (1)

- Cac kha nang ctia dau vao la:
5 xu, 10 xu, 25 xu, nut mau cam (O), nut mau do (R)

- Cac kha nang ctia dau ra la:
khdng cé gi (n), 5 xu, 10 xu, 15 xu, 20 xu, 25 xu, coc nudc cam (0J),
cdc nwdc téo (A))

- C4c trang thai c6 thé cia may:

co 7 trang thai khac nhau s; (i = 0,1, ..., 6), trang thai s; nghia la
may da nhan duwoc (5 X i) xu



M43y ban hang — Thiét ké may (2)

- Cac kha nang cla dau vao la: 5 xu, 10 xu, 25 xu, nut mau cam (O), ndt mau doé (R)

- Cac kha nang cta dau ra la: khéng co gi (n), 5 xu, 10 xu, 15 xu, 20 xu, 25 xu, OJ, AJ

- Cac trang thai co thé clia may: c6 7 trang thai khac nhaus; (i = 0,1, ..., 6)

Next State Output
Input Input

Starte 5 10 25 0 R 5 10 25 0 R
50 51 57 55 50 50 n n n n n
51 57 53 56 51 5 n f n n n
57 53 54 56 57 57 n n 3 n n
51 54 55 56 53 53 n n 10 n n
54 55 56 56 54 54 n n 15 n n
55 56 56 56 55 55 n 3 20 n n
56 56 56 56 50 50 5 10 25 o7 Al
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May ban hang — Thiét ké may (3)
- Cac kha nang cla dau vao la: 5 xu, 10 xu, 25 xu, nut mau cam (O), ndt mau doé (R)
- Cac kha nang cta dau ra la: khéng co gi (n), 5 xu, 10 xu, 15 xu, 20 xu, 25 xu, OJ, AJ

- Cac trang thai co thé clia may: c6 7 trang thai khac nhaus; (i = 0,1, ..., 6)

23



M4y hitu han trang théi cé dau ra

* MOt may hitu han trang thdiM = (S,1,0,f,g,s,), trongdd s, € S,S
la tdp hitu han cac trang thai, I 1a bd chir cai hiru han dau vao, O 13 bd

chit cai htru han dau ra, f |a ham chuyén trang thai f(s,i) = s’ v0i
s,s' €S,i€l,glahamdaurag(s,i) =ovdis€S,i€l,o€O.

e Ham chuyén va ham dau ra cé thé mé ta bang bang chuyén trang thai

Next State

Output
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Dung dd thj dé biéu dién may hitu han trang thai

25



Biéu dién may hitu han trang thdi sau bang d thi

f g
Input Input
State 0 1 0 1
50 51 50 1 0
51 53 50 1 1
57 51 52 0 1
51 57 51 0 0
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M& t& may hitu han trang théai bang bang chuyén trang
thdi duoc biéu dién bdi d6 thi sau

[ %1}

J

~
#\ 1,1 Hf;)
1,0




Xau dau vao va xau dau ra

* Mot xau dau vao dua trang thai xuat phat qua mot day cac trang thai
duoc xac dinh bdi ham chuyén. Lan luot tir trai sang phai, moi ky
hiéu dau vao dua may ti trang thai nay sang trang thai khac.

* Moi lan chuyén trang thai tao ra mot dau ra, do d6 véi mot xau dau
vao s& tao ra mét xau dau ra.

* Cu thé, vdixau dau vao x = xx5 ... X, may sé chuyén lan luot qua
cac trang thai s;s, ... sg, trong dé s; = f(s;_1,x;) va tao ra xau dau ra
Y = Y1Y2 - Yk, trong do y; = g(s;-1, X;)

glx)=y



im g(101011)

Start

Input 1 0 1 0 1 1 —

State 50 53 51 57 53 50 53

Output 0 0 1 0 0 0 —
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Mdt phan td quan trong trong nhiéu dung cu dién to 1a mdy
tré — don vi, day la may tao nén ddu ra chinh 13 xiau d4u viho nhung bi
tré moét luong thdi gian cho truGe. VAy mét mdy hitu han trang thai cd
thé duge xfy dung nhu thé nac d€ nd lam tré xAu ddu vao mot don vi
thoi gian, tde 1A tac nén dau ra 1A xAu nhi phan Oxyxy.x-; t0 xau ddu

vao da cho 1a xpeo. xi?

30



Tao mot may hitru han trang thai dé cong hai
sO nguyén & dang nhi phan

31



Xay duwng may hitu han trang thai cho ket qua dau
ra bang 1 néu doc phai xau nhi phan tdi thoi diém
dé ket thucla 111 - bd nhan ngdn ngit




Xay dung mdy hitu han trang thai cho két qua dau
ra bang 1 néu doc phai xau (gdbm cac ky tuv a dén z)
tdi thoi diém dé két thic la computer



M43y hitu han trang thai khdng cd dau ra

Thay vi xay dwng may hiru han trang thai cé dau ra dé dodn nhan ngbn
nglr

—2>xay dung may hiru han trang thai khong c6 dau ra nhung cé nhirng

trang thai két thic. Mot xau duwoc chap nhan néu va chi néu né dua
trang thai xuat phat t&i mot trong cac trang thai két thuc.

—>Otomat hituhan M = (S,1, f, s¢, F), S tap hitru han cac trang thai, I
bo chir cai dau vao, f la ham chuyén, s, la trang thai xuat phat, tap
trang thai két thuc F 13 tdp con cua S.



Dung gian dd trang tha cda 6tdmat hitu han M = (S, 1, f sy,
Fy v6¢i § = sy, s, s2. s35, I = {0, 1}, # = [{sp, 83} vA ham chuyén [
duge cho trong Bang 1.

BANG 1
i
Ddu vao
0 1
Sp Sp S1
519 So 52 !
S2 50 S0
i 513 S92 1
—_—
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M6t s6 dinh nghia
* Cho A, B la hai tap con cta V™ (V |a tap ti vung). Phép ghép cla A, B duoc
ky hiéu AB |a tap tat ca cac xau c6 dang xy trong do x thudc A, y thudc B.

Vi du, A={0,11}, B={1,10,110} thi AB={01, 010, 0110, 111,1110, 11110}
BA="

e An= A1 A (chiy A% = )\)
A={1,00} thi A2={11, 100, 001, 0000}
A3 =7

* Cho A la mot tap con cia V™ . Khi dé bao déng Kleen cta A duoc ky hiéu la
A 1a tdp gdm cac xau duwoc tao bdi cach ghép mot so tuy y cac xau thudc A.
A" = Urz, A¥. Vidy, A={0} thi A" = {0"} v&i n>=0; B={00} thi B* = {02"} v&i
n>=0; C ={0,1} thi A" Ia tp tat ca cac xau nhi phan.



Xdc dinh xem xau 11101 ¢o nam trong cac tap sau khong?
ay {0, 1}’ by {11707 11} ¢) {11101}

d) {11}°{10}° e [111}°{0)°{1} O {111, 000}{00, 01}
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* Gia s X = X1 X, ... Xg laxau trong I, khi d6 f (s, x) la trang thai
nhan dugc bang cach dung tuan tu cac ky hiéu trong x

* Xau x dwogc goi la chap nhan dwoc boimay M = (S,1, f, sy, F) néu
f(sg, x) la trang thai két thuc (thudc F)

* Ngbn ngit dwgc chap nhan dwgc bdi may M duoc ky hiéu L(M) Ia tap
tat ca cac xau duwoc chap nhan bdi M.

* Hai otomat dugc goi la twong dwong néu cung chap nhan mdt ngbn
ngir.



Xac dinh ngdn nglt duoc chap nhan bdi cdc otomat sau

(D)—(3 @\/C

=Y

e

4‘% - o \/
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a) Dung 6tomat hitu han doan nhan tap 0*11(10)*.
b) Hay xay duwng van pham G=<V, T, S, P> sinh ra tap trén.



Otomat khdéng tat dinh

* Cic otomat xét dén thoi diém nay la otomat tat dinh vi moi trang thai va
mot gia tri dau vao cd mot trang thai tiép theo duy nhat.

* Cic otomat xét dén thoi diém nay la otomat khong tat dinh vi moi trang
thai va mot gid tri dau vao cd nhiéu trang thai ti€p theo kha di.

* Otomat hitu han khong tat dinh M = (S, 1, f, SO,F) S tap hitu han cac
trang thai, I b0 chir cai dau vao, f la ham chuyén véi moi trang thai ng

v&i moi dau vao la tap trang thai dau ra, So la trang thai xuat phat, tap
trang thai két thic F 13 tdp con cua S.

l

I

Input
State 0 1 }— /\,
50 50, 51 53 I /i\/ \’/\
5] 50 L A\

[ %2

5 50, 37 '\k ’%‘a
53 50, 51, &2 51 \__;
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e Giaslrx = xyX, ... X} laxau trong I, khi d6 S; = (s, x1),S, =
USESlf(S' X))y Sk = USESk_lf(S» X)

e Xau x duwoc goi la chap nhan dugc bdi may hiru han khéng tat dinh
M = (S,1,f,sy, F) néu S, chira trang thai két thuc (thudc F)

* Ngon ngit dwgc chap nhan dwgc bai may M duoc ky hiéu L(M) Ia tap
tat ca cac xau duoc chap nhan bdi M.

* Dinh ly: Néu ngdn nglr L duwoc chap nhan bdi otomat hiru han khong
tat dinh M, thi L cling duoc chap nhan bdi mot otomat tat dinh M,



Tim ngdn duoc chap nhan bdi otomat hiru
han khong tat dinh sau
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Dinh ly: Néu ngdn nglt L dugc chap nhan bdi otomat
hiru han khong té/t dinh My thi L cing dugc chap nhan
bdi mot otomat tat dinh My



Tim otomat hru
otomat htru han

nan tat dinh tvong duong

<héng tat dinh sau

Nt
~ A\
IIII'['S'.' 5y },ll' -‘I,':"{'SI a3l
I\\':::J h-__’jj\/
/ -I:,-—-\_I \/\
. 0.1 — \ — —
= Ve p— . =
-1--—-4'ﬁ I B e {5 | — S H}ﬂ
A N/ Nt
0.1
{5} ll-l:lf‘{ }%I;
N/ N/
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Start
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Su chap nhan cla ngdn ngit

Otomat hitu han cé thé dodn nhan duwoc ngdn ngl
- Otomat hitu han cé thé dodn nhan dugc ngbn ngit nao?



Biéu thirc chinh quy (tdp chinh quy)

* Biéu thirc chinh quy trén tap [
v'Ky hiéu @ 1a mdt biéu thirc chinh quy
v'Ky hiéu A |a mot biéu thire chinh quy
v'Ky hiéu x |a mét biéu thirc chinh quy v6i moi x € I
v'Cac ky hiéu (AB), (A U B), A* la céc biéu thirc chinh quy véi moi 4, B la
cac biéu thire chinh quy.
* MOi biéu thirc chinh quy biéu dién mét tip dwoc dic ta bdi cac quy tac
sau:
v'Ky hiéu @ biéu dién tip rong
v'Ky hiéu A biéu dién tap {1}, tap chi chra xau rong
v'Ky hiéu x biéu dién tap {x} chi chira xu chi c6 moét ky hiéu x
v'Cac ky hiéu (AB) la tap dugc ghép boi A, B i
v A* biéu dién bao dong Kleene cla tap duoc biéu dién bdi A



Vi du

Biéu thic | | | Xau

10" - MOt sé 1-::Iuoc tiép theo bdi mﬁt”-.s:éi bat ky sd& 0O (ké
| | ca khéng ©6 s8 khdng nao)

(10} MOt s& bAt ky cac cip 10 (ké cad xAu rdng)

ti \J D1 Xau 0 hodc xau O

o(o0 U 1}* XAau bat ky biat dau bang 0

* %

{0 1) Xau b&t ky khong k&t thac bing 0

L S . e el e
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Dinh

v Kleene: MOt tap

a biéu thirc chinh quy néu va

chi néu nd duoc chap nhan bdi mét otomat hiru han

* Moi tap chinh quy déu dwoc chap nhan bai otomat hitru han néu

v @ duoc c
v Aduocc
v x duoc c

nap n
nap n

nap n

nan
han

han

hO'i otomat
h&i otomat

hOi otomat

Ny
Ny

Ny

nan
nan

nan voli moi x € [

v (AB) duogc chip nhan bai otomat hitu han néu 4, B dwoc chap nhan
v'A U B duoc chip nhan bai otomat hi*ru han néu 4, B dwgc chap nhan
v A* dugc chap nhan bdi otomat hitu han néu A duwoc chap nhan






Dung otomat hiru han doan nhan tap chinh quy 1* U 01

Xud? phit @ 7 B @ Xu§i phaF . 0 .
e
' f
Yot phit . ; 1 . o it phat e 0 o @

Xyt phit 0 o f
'

f




Tap hop chinh quy va van pham chinh quy

 Van pham loai 3 (vdn pham chinh quy): chi cé cac dang san xuat c6 dang
Wi = W, trong do w; = Avaw, = aB hoacw, = a (trong d6 A, B la ky
hiéu khong két thuc, con a la ky hiéu két thuc) hoac cé dang w; = S va
Wo = A.

* M6t tap sinh bdi mét van pham chinh quy néu va chi néu ndé la mét tap
chinh quy.



M6 t& bang IUi cac xiu trong cdc tdp chinh quy saw:
ay 10 by 100
¢} 111U001 dy (ru00y”

a) (00°1)" f} (OU1)(0UE) 00



Xau 1011 ed thubde cac t4p chinh quy cho dudi

a) 10°1°
¢) HOD®1?
e) (10°(1D°

g (10)° 1011

b) 0°(10U1D)"
d) 1°01{0U1)
i1 1(00)"(11)°

h) (1UoX01U031*

day khong?



Tim otomat hitru han doan nhan

a) {4, 0) by {0, 11 ¢) 10, 11, 000)



Tim otomat hitru han doan nhan

a) 01" h (ULD* e) 0170001



Dung mgt &témat hitu han tat dinh chip nhién cae ngbdn ngi duge
sinh bdi van pham chinh quy G = V, T, 8§ P) trong dd V = {0, 1,
S, A B}, T = {0, 1}, 9 1a ky hieu xudt phdt, vd tap P cdc san xuit

b

1A:
ad 8 - 0A, 8 - 1B, A—-0 8 —10
by 8 =14, 8§ -0, 8 =4 A —=08B, b —+ 1B, B —= 1

¢c) 8 =1B, S —=-0,A 1A A 0B, A—=1 A—-0 B —1



May Turing (1)

* Cac may otomat hitru han con don gian, doan nhan duoc Igié’u thirc chinh quy (sinh
ra boi van pham chinh quy), khong doan nhan duoc tdp de mo ta nhu {0"1" | n > 0}

* May Turing T = (S,1, f,sy), g0m mot tap hitru han S cac trang thai; mot bo ky hiéu
I (chira ky hiéu khoang trong B); ham ftir S X I dén S X I X {R, L} trong d6 R —
phai, L — trdi; trang thai xuat phat s,.

Bon vidigv |, O

khich —m | \

-FJ ‘f'i ) -~
o Ddu doc/viét

----I-a g 1|1 |loe| 1 |B8]lo]l1)8]|8]..

Bing v han vé ca 2 phia. Tai mét thei diém bat ky chi ¢cé mét s6 hiru han céic 6 khéc tréng (khéc B)



May Turing (2) P
which —= [ N\t
5y 35,

- .n;
—— Dy doc/viét

818 (1 |1 |o ]| 1t 88| o0c ]| 1] 8| B

Bang vd han vé ca 2 phia. Tai mét théi diém bat ky chi c6 mét sé hiru han céc 6 khéc tréng (khéc B)

O rq?)i buéc, don vi diéu khién doc dwgc ky hiéu x hién thoi trén bang, néu don vi diéu
khién & trang thai s va ham f(s,x) = (s, x’,d) thi don vi diéu khién:

1) Chuyén sang trang thai s’;
2) Chuyén x' vao 6 hién thoi sau khi x6a x;
3) Chuyén sang phai 16 néu d = R hodc chuyén sang trdinéud = L

Pé dinh nghia may Turing la dac ta tap cac b 5 phan tlr dang (s, x,s', x', d).

Khi bat dau hoat dong, may Turing dwoc gia thiét la 0’trang thai ban dau s, va dwgc dat trén

ky hiéu khac B tradi nhat cla bang Trang thai két thic cia mot may Turing Ia trang thai dau
tién khdong nam trong tap bd 5 mo ta may.



80 ! Vi tri ban dau

E——

BOOUBIRRRIE

Xac dinh bang két thuic khi mday Turing T dude xac dinh bdi
bdy bé nam phan td sau {sq. 0, so, 0. R), (s, 1, 5y, 1, R), (sn, B. 33, B,
R)Y, (55, 0, 59, 0. R), (51, 0, 50, 0, Ry, (81, 1, &3, 0, L), (s, B, s3, B, R),
(s2, 1, &3, 0, R} chay trén bing nhu duge cho trén

83

1

1B B L_q ‘_1 olololo "jPLTB

may dung 64



May Turing duwoc ddc ta bdi cdc bo ndam phan tw (s,,0,s,,B,R),
(5011151;11R)1 (S]_IOIS]_IOIR)I (5111152;1/R)1 (SZIOIS]_IOIR)I (5211IS3IOIL)I
(53,0,54,0,R), (s3,1,5,4,0,R) sé& lam gi khi cho dau vao la mét xau nhj phan?



Cho T la may Turing duge xac dinh bsi cde b nam phan tit (89, O,
si, 1, R), (s, 1, s1, O, R), (s0, B, 51, 0, R), (s1, O, s, 1, L), (s, 1,
s1, 0, R) va (s1, B, s2, 0, L). D6i v&i cae bang ban déu cho dudi day,
hay xdc dinh bang két thGe khi T dung lai. Gid sd ring T xu#t phat
tu vj tri ban dau,

a) B! Blolol 1| 1] B/ B
b) . | B | B 1"0]11_3}3}3]
¢) BBl 1] 1] B]o]1 B |

d) I Bl Bl Bl B| B| B| B]| B
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{so, 0, s1, 0, R), (s0, 1,751, 0, L), (50, B, 51, 1, R}, {81, 0, s2,
1, R), (s5, 1, 51, Y. R), {51, B, 82, 0, R) va (s2, B, 53, 0, R).

B | B i 0 | 1 1 | B

B B"'] NE B B
"B | B 0|0 0 | o

B B | B BlB

67



May Turing duge dac td bdi cdc bd nam phan ta (sy, 0, so, 0, R), (so,
1: S, U: R): (301 B: 52, B, RL {Sl} 01- Sl} 01 R): {51:- 1? SU:- 1: R)u (S'h
B, s», B, R) s lam gi khi cho ddu vao 14 moét xau nhi phén?

Cing hdéi nhu trén d6i véi mdy Turing duge déc td bdi cde by nam
phan ti (s, 0, s1, B, R), (s0, 1, s1, 1, R), (s1, O, s1, O, R), {5y, 1, 82,
1, R), (s2, 0, s, 0, R), (s2, 1, s3, 0, L), (53, 0, 54, 0, R) va (s3, 1, 354,
0, R)?

68



Xay dung mét may Turing véi cac ky hiéu trén bang la 0, 1 va B,
bist ring mdy thay sé 0 ddu tién bing s6 1 va khong lam thay d6i
bt ¢ mot ky hidu nao khac trén bang.

Xay dung mot méay Turing v8i cac ky hiéu trén bang la 0, 1, va B.
Bigt rang vdi ddu vao 1a mdt x4u nhi phidn mdy sé thay tat ca cac
s6 0 trén bing bing cdc s 1 vA khong lam thay d&i bdt ky mot sb

1 nao trén bang.
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M43y Turing dé dodn nhan ngdn ngit

DINH NGHIA  Cho V la tap con ctia bd chit cai 7. Mot may Turing T
= (S, I, f, sp) chiap nhan xiu x trong V' n&u va chi néu T xudt phat
ti vi tri ban dau khi x dd dudc viét trén bang sé dirng lai d moét trang
thai két thic. 7 duge ndi 1A chdp nhdn moét tap con A cia V' néu va chi
néu v6i moi x thudc A, x duge chdp nhidn boi T.

Khi nao moét may Turing T khoéng chdp nhan mdt xau x trong V°? Cau
tra 161 & day la: x khong duge chidp nhan néu T khong ding lai hodc ding
lai khong phdi ¢ trang thai két thdc khi may hoat dong trén bang cd chia

cdc ky hiéu cia x trong cac 6 lién ti€p va xuAt phat tu vi tri ban dau.
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Tim mét may Turing ch@p nhédn tdp ciac xdu nhi phan cd s6
1 la bit thd hai cta chung. (Tdc la tap chinh quy (OV1)1{0v1)").

71



Tim mdy Turing chdp nhan tap {0"1"|n = 1}

Gidi: Dé xay dung mdt mdy nhu vay, ta s€ dung mdt ky hiéu phu M trén
bing nhu mét phédn tu danh dédu. Ta 6 V = {0, 1} va I = {0, 1, M}

{so, 0, 81, M, R),

(51, 0, 81, 0, R), (&1, 1, s1, 1, R), (51, M, 52, M, L), {81, B, sz, B, L), (52,
1, 83, M, L), {83, 1, s3, 1, L), {s3, 0, 54, O, L), (83, M, s5, M, R), {54, O,
s4, O, L), {84, M, 50, M, R), (55, M, 56, M, R).
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Dung mot may Turing chidp nhan tap tdAt cA cdc xAu nhi phan két
thic bang mét so 0.

Dung mot may Turing chip nhdn tap taAt cd cdc xAu nhi phan chua

it nhidt hai sd 1.

Dung mdt may Turing chdp nhdn tidp tdt cid cac xdu nhl phdn chda

mot s6 chan con s6 1.
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Tinh ham bang may Turing

» May Turing T khi cho xau dau vao x sé& dirng lai v&i xau y & trén bang, khi
d6 co thé dinhnghiaT(x) =y

* Mién xac dinh cta T |a tap cac xau lam cho T durng lai; T (x) khong xac
dinh néu T khéng dirng lai khi cho x nhu mdt dau vao

* Dung biéu dién nhat phan cac s6 nguyén, cy thé s6 nguyén n dugc biéu
dién bang xau gébm n + 156 1. S6 0 dugc biéu dién 1, 56 5 dwgc biéu
dién 111111

* Biéu dién bd k s6 nguyén (nq,n,, ..., Ny ) bang ghép cla k xau, xau thr i
biéu dien nhat phéan cua n;, gitta cac xdu nay ngan cach bai dau * . Vidu
bd 356 (3,0, 2) dwoc biéu dién bang 1111*1*111



Xay dung may Turing cdng hai s6 nguyén

Gidi: Ta cdn phai dyng mét miy Turing tinh duge ham fin(, »n2) ni +
n2. Cap (n), n2) duge bi€u dién bang xdu gém n|+1 88 1 ti€p sau 1a mot
ddu sao, roi tiép sau nita la x8u gébm ny + 1 s6 1. May T can phai nhéan
xAu nay nhu ddu vao va tao diu ra trén bang ld xau gém n) + n2 + 1
con s0 1. Co mdt cach dé [am diéu nay nhu sau. May xuat phat & s6 1
phia trdi cung cua xdu dau vao vA thuc hién cdc huéc dé xca s6 1 nay
(may s& ding néu n; = 0 sao cho khdong con s6 1 nAo truéc déu sao nua)
r&6i thay diu sao bang s6 | trai cung con lai vA sau do dung laii Ta co
thé dung cdc bd nam phan td sau dé lam diéu dé: (so, 1, 81, B, R}, (5],
* 853, B, R), (sy, 1, sz, B, R}, (s2, 1, 82, B, R), (52, % 53, 1, R)
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Nhan xet

* Tinh ham don gian nhwng may Turing da kha phirc tap
* D& nhan duwoc hai s6 can 31 bd 5 phan tlr va 11 trang thai
—=2V0&i cac cong viéc phire tap thi sao?

—2>Dung da bang (luon xay dung duwgc may dung mot bang lam duoc
nhu may da bang)

—>Du cé thay doi hay td hop cia may Turing thi cling khéng [am tang
giam sirc manh cua may



Dung mdt may Turing tinh ham fin) = n + 2 v4i moi s6 nguyén
khéng am n.
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Dung moOt may Turing tinph ham fin) = » - 3 néu n =

0 néun =0, 1, 2 doi v6i moi s6 nguyén khéng am rn.

3 va fin) =

78



Dung may Turing tinh ham f(n) = nmod 3



Dung may Turing tinh ham f(n) = 2n



Dung méay Turing tinh ham f(n|, n2) = miny, n2) v6i moi cap s
nguyén khéng am n; va nz.
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