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DE CUONG CHI TIET
Tén hoc phan: Ngon ngit hinh thirc va Otomat Loai hoc phén: 1
B¢ mon phu trach giang day: Khoa hoc May tinh Khoa phu trach: CNTT
Ma hoc phan: 17204 Tong so TC: 2
TS tiét | Ly thuyét | Thuc hanh/Xemina | Ty hoc | Bai tip 16n Do 4n mén hoc
45 45 0 0 0 0

Diéu kién tién quyét:
Sinh vién phai hoc xong mon hoc toan roi rac.

Muc tiéu cia hoc phan:
- Cung cap céc kién thirc co ban vé ngon ngit, van pham va otomat.
- Co ban vé chuong trinh dich.

Noi dung chii yéu
Gom cdc phan:
- Van pham va ngon ngir
- Ngbn ngit chinh quy va otomat day xuong
- Ngon ngtr phi ngir canh va otomat day xudng
- Co ban v¢é chuong trinh dich

Noi dung chi tiét ciia hoc phin:

PHAN PHOI SO TIET

TEN CHUONG MUC TS | LT | TH/Xemina | BT | KT
MO PAU
Chuong 1. Van pham va ngon ngir. 05 04 01
1.1. Bang chir cai, tir va ngén ngtr
1.2. Tich ghép, phép chia, phép soi guong
1.3. Cac phép toan trén ngdén ngir
1.4. Van pham
1.5. Cac vi dy vé van pham
Chwong II. Ngon ngir chinh quy va otomat hiru han 16 12 03 01

2.1. Ngudn va ngdn ngit dugc sinh boi nguon

2.2. Céc phép toan trén ngudn

2.3. Otomat hitu han khéng 16i ra va ngoén ngit dugc
doén nhan boi otomat hitu han khong 16i ra

2.4. Sy tuwong duong cua ngudn va Otomat hiru han
khong 16i ra

2.5. Sy twong duong ctiia ngudn va vin pham chinh quy
2.6. Su trong duong ctia ngudn va biéu thirc chinh quy
2.7. Bai tap tong hop

2.8. Tinh déng cua 16p ngdn ngir chinh quy

2.9. Piéu kién can ctiia ngbn nglr chinh quy

2.10. Piéu kién can va du cia 16p ngdn ngir chinh quy
2.11. Otomat hitu han c6 15i ra

2.12. Ngbn ngir chinh quy
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PHAN PHOI SO TIET

TEN CHUONG MUC TS | LT | TH/Xemina | BT | KT

Chuong III. Ngon ngir phi ngir cinh va otomat day | 09 06 02 01
xuong.

3.1. Cay va phép thé cay

3.2. Dang chuan Chomsky

3.3. Cay dan xuét va cac tinh chat
3.8. Khai niém vé Otomat dy xudng

Chuwong IV: Co ban vé chwong trinh dich 15 12 02 01

4.1.Gié6i thi¢u chuong trinh dich

4.2.Chuong trinh dich

4.2.1. DPinh nghia chuong trinh dich

4.2.2. Céhu tric cua chuong trinh dich

4.2.3. CAu tric tinh (cdu tric logic)

4.2.4. Cau triic dong

4.2.5. Vi tri cta chuong trinh dich trong hé thdng dich
4.3.Sy can thiét nghién ciru chwong trinh dich

4.4. B6 phan tich ct phap

Nhiém vu cua sinh vién :
Tham dy céc budi thuyét trinh cua gido vién, tu hoc, tu lam bai tap do gido vién giao, tham
du céc bai kiém tra dinh ky va cudi ky.

Tai liéu hoc tap :
- Nguyén Vian Ba, Ngon ngir hinh thurc, Truong Pai hoc Bach khoa Ha noi, 1997
- Phan Pinh Diéu, Ly thuyét otomat va thudt todn, Nha xuat ban Pai hoc va Trung hoc
Chuyén nghiép, 1971
- Db Puc Gido, Pang Huy Ruén, Ngon ngir hinh thire, Nha xuat ban KHKT, 1991
- Pham Hong Nguyén, Gido trinh chwong trinh dich, DH KHTN HN
- Nguyén Vin Ba, Phan tich ct phap, PH Bach khoa HN

Hinh thirc va tiéu chuin danh gia sinh vién:
- Hinh thuec thi cu6i ky : Thi viét.
- Sinh vién phai ddm bao cac diéu kién theo Quy ché cua Nha truong va cua Bo

Thang diém: Thang diém chir A, B, C, D, F

Pi¢m danh gia hoc phan: Z = 0,2X + 0,8Y.

Bai giang nay la tai liéu chinh thirc va thong nhat caa B6 moén Khoa hoc may tinh,
Khoa Cong ngh¢ thong tin va dugc dung dé gidng day cho sinh vién.

Ngay phé duyét: / /2010

Trwéng B mén: Thac s§ Nguyén Hiru Tuin
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MUC LUC
Noi dung Trang

Muc luc

Chuong 1: Vam pham va ngén ngir 1
1. 1. Bang chir céi, tir va ngoén ngir 1
1. 2. Tich ghép, phép chia, phép soi guong 2
1. 3. Cac phép todn trén ngdn ngir 4
1. 4. Van pham 6
1. 5. Céc vi du vé van pham 8
Bai tap 8
Chuong 2: Ngon ngir chinh quy va Otomat hiru han 9
2. 1. Nguodn va ngdn ngit duoc sinh boi nguon 9
2. 2. Cac phép toan trén ngudn 10
2. 3. Otomat hiru han khong 16i ra va ngdn ngit duoc doan nhan boi Otomat hiru 18
han khong 16i ra

2. 4. Sy twong dwong ciia ngudn va Otomat hiru han 26
2. 5. Su twong dwong ctia nguén va van pham chinh quy 30
2. 6. Sy twong dwong clia ngudn va biéu thirc chinh quy 30
2. 7. Bai tap tong hop 30
2. 8. Tinh dong cta l6p ngdn ngit chinh quy 31
2.9. Diéu kién can clia ngdn ngir chinh quy 31
2. 10. Piéu kién can va du cta 16p ngdn ngir chinh quy 31
2. 11. Otomat hiru han c6 16i ra 31
2.12. ® - Ngon ngir chinh quy 31
Bai tap 31
Chwong 3: Ngon ngir phi ngir cinh va Otomat day xuong 32
3. 1. Cay va phép thé cay 32
3. 2. Dang chuan Chomsky 32
3. 3. Cay dén xuat va cic tinh chat 32
3. 4. Khai niém vé Otomat day xudng 32
Bai tap 32
Chuwong 4: Co ban vé chwong trinh dich 33
4. 1. Gi6i thiéu vé chuong trinh dich 33
4. 2. Chuong trinh dich 33
4. 2. 1. Dinh nghia chuong trinh dich 33
4.2.2. Cau tric cua chuong trinh dich 37
4.2. 3. Cau triic tinh ctia chuong trinh dich 44
4.2. 4. Cau triic dong cua chuong trinh dich 50
4.2.5. Vi tri cua chuong trinh dich trong hé thong dich 58
4. 3. Sy can thiét phai nghién ciru chuong trinh dich 58
4. 4. B phan tich cu phap 60
Bai tap 62
Mot s6 dé thi mau 63
Tai liéu tham khao 64
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CHUONG 1: VAN PHAM VA NGON NGU

Kién thirc co ban: Dé tiép thu tét ndi dung ctia chwong ndy, sinh vién can c6 mot sb cac kién
thire lién quan vé chudi, ky hiéu, tir trong cac ngdn ngir tw nhién nhu tiéng Viét, tiéng Anh; cdu
trac ¢ phap cta cic chuong trinh may tinh viét bing mot sb ngon ngit 1ap trinh co ban nhu
Pascal, C...

1.1. Bang chir cai, tir, ngon ngir

Céc ngdn ngit lap trinh (nhu Pascal, C, ...) 14n ngdn ngit ty nhién (nhu tiéng Viét, tiéng Anh,
...) déu co thé xem nhur 14 tap hop cac ciu theo mot cau trac quy dinh nao d6. Cau ciia ngdn ngi,
trong tiéng Viét nhu "An 14 sinh vién giéi" hay trong Pascal 12 mot doan chwong trinh bat dau
bang tir khéa program cho dén déu chdm céu két thic chuong trinh, déu 1a mot chudi lién tiép cac
tr, nhu “An”, “gidi” hay “begin”, “if”, “x2”, “215”, tlic cac chudi hitu han céc ph'?ln tr cua mot
b chif cai co sd nao d6. Ta c6 thé xem chung nhu 14 céc ky hiéu co ban ctia ngdn ngir.

Tir nhan xét d0, ta dan téi mot quan niém hinh thirc vé ngdn ngit nhu sau (theo tir dién):
Ngon ngtr, mdt cach khong chinh xéc 1a mot hé théng thich hop cho viéc biéu thi cac y nghi, cac
su kién hay céc khai niém, bao gé)m mot tip cac ky hi€u va cac quy tac dé van dung chung.

Dinh nghia trén chi cung cip mot ¥ niém tryc quan vé ngdn ngir chtr khong du 1a mot dinh
nghia chinh x4c dé nghién ctru vé ngdn ngit hinh thirc. Chung ta bat dau xay dung dinh nghia nay
bang cac khai niém ma moi ngon ngir déu dit nén tang trén do.

1.1.1. Bdng chir cdi

Mot day hiru han hodc vo6 han cac phﬁn tu, ki hiéu X duogc goi 1a mot bang chir cai trong do
mdi phﬁn tora € X dugc goi la mot ki hi¢u (mdt chit cai).

Vi du: ¥ ={0,1} : Bang chir cai nhi phan

> =1{0,1,...,9} :Bang chir cai thap phan
1.1.2. Tir
» Mot day ki hiéu ay, az...., ap (@, i=1+ n) duoc goi la mot tir € X.
Vidu: > ={0,1}
a1=0,a,=1,a3=00,a4=~1,...
> Tir rdng duoc ki hiéu 12 A, moi bang chit cai déu sinh ra tir rong.
> Téng s6 cac ki hiéu tao nén tir dugc goi la do dai cua tur.
Vidu : > ={ab,c}

a; = aabb, a,=ac, |a1| =4, |ag] =2
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> Do dai cua tir rong = 0.
> Néu a la mot tir thudc bang chit cai =, A 1a mot bang chit ci chtra bang chit cai = thia e
A. Vidu: ¥ ={0,1}, A={0,1,2,....9}
1=0110eX,X e A =acA
> Tap hop tit ca cac tir € ¥ ké ca tir rong ki hiéu 1a £~
> Tap hop tht ca cac tir €  trir réng ki hidu 14 =*. Vay 2" ="\ {n}
1.1.3. Ngon ngir
Ngbn ngir 1a mot tap hop cac cau c6 mot cdu trac qui dinh nao dé. Mot cau cua ngdn ngir 1a
mot day (hay xau) cac tir c6 san dugc liét ké trong mot bang chit nao d6, nhu 1a cac ky hiéu co
ban cua ngon ngir. Gid sur c6 bang chir céi X.
> TapAe o duoc goi la mdt ngdn nglr sinh boi X .
Vidu: > ={ab,c}
A={xe ¥ "/x bt dau boi ki hiéu a} dugc goi la mdt ngdn nglr € I
> Ngon ngit tréng ki hiéu ¢.
> Moi bang chit cai X déu sinh ra ¢.
> Ngon ngit tréng va ngdn ngir chira tir rong 1a khac nhau.
1.2. Tich ghép, phép chia, phép soi gwong
1.2.1. Tich ghép hai xau
» Gia st c6 bang chir cai X
Cac tir o = 418283..an, B = a182...am (€ X)

> Tich ghép ctia a. va B duoc hinh thanh bang cach ghép tir B vao sau tir o.

x= O(.B = djdpd3...and1dy...am

Vidu: z={0,1}
o =011, g =1101
y = 0111101

> Tinh chét cua tich ghép
+ Tich ghép khong c6 tinh chét giao hoan
off # Ba
+ Tich ghép co tinh chat két hop
(aB)x = a (Bx)
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+ Tich ghép ctia mot xau véi mot xau réng bang chinh n6

Vi tich ghép: y=a.3
a : Tiép dau ngir
B : Tiép vi ngir
1.2.2. Chia xau
Gidstcoz=xy (x,y,z €2 )
+ Phép chia trai
Néu ta thyc hién ngit bo xau x ra khoi z c6 nghia 1a ta da thyc hién phép chia trai x4u z cho x
va két qua 1a xau y.
Ki hiéu x\¢ =y
+ Phép chia phai
Néu ta thuc hién ng'flt xau y ra khoi xau z c6 nghia la ta da thuc hién phép chia phdi xau z
cho xau y va két qua I3 xau x.

Kihitu  “ly=x

Viduy: »={0,1},x=10,y =11
Z=x.y=1011
x\* =11
’ly =10

1.2.3. Phép soi guwong
+ Gid sir co bang chir cai
+ T o = a1a...am-18m € 2*
+ Tl o = amam.1...a28; dugc goi 1a tir soi gwong clia tir o hay con goi 1a tir nguoc cia tir o

lo|=]al

1.3. Cac phép toan trén ngon ngir
1.3.1. Phép hop hai ngon ngiy
Gia st ¢ bang chir cai Z, A, B, C 1a cac ngdn nglr dugc sinh ra bdi
C=AuB={xeX*/x € Ahoacx € B}
Vidu > ={ab,c}
A ={a, b, ab, ac, cb}, B ={aa, bb, cc}
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C=AuB={a,b,ab, ac, ch, aa, bb, cc}
+ Tinh chét
> Phép hop c6 tinh chét giao hoan AUB=BUA
> C6 tinh chit két hop
(AuB)uC=AuUuBuUCQC)
1.3.2. Phép giao hai ngon ngir
+ Gia st ¢6 bang chir cai 2, A, B, C 1a cadc ngon ngir sinh ra bdi
C=AnB={xeX*|xeAvax e B}
Vidu: > ={a, b}
A ={a, ab, ac, cb}, B ={b, ab, cb, aa, bc}
C=AnB={ab, cb}
+ Tinh chat
> Tinh két hop
Cn(AnB)=Bn(AnC)
» Tinh giao hoan
ANnB=BnA
» And =0onA=0¢

1.3.3. Phép tich ghép hai ngén ngir
+ Gid su c6 bang chit cai X, A, B, C 1a cidc ngdn nglt dugce sinh boi tir £
C=AB={z e Z*|z=xy|x € A,y € B}
Vidu: >={a, b, c}
A ={a, b, ab, ac}, B{c, cb}
C = A.B ={ac, bc, abc, acc, acb, bcb, abcb. accb}
+ Tinh chat
- Khong c6 tinh chét giao hoan
AB=B.A
- C6 tinh chat két hop
A.(B.C)=(A.B).C
- C6 tinh chat phan bd (d6i véi phép hop)
A.(BuC)=(AB)uU(A.C)
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- Tinh chét lily thira AAA.. . A=A"

1.3.4. Phép hiéu
Gia suir c6 bang chir cai Z, A, B, C 1a cac ngdn ngit sinh bdi
C=AB={xeX*|xeA xeB}
duogc goi l1a ngdn ngilr hi¢u cia hai ngén ngir A va B.
Vidu: >={a, b, c}
A ={a, b, ac, bc, aa}, B = {b, bc, ab, bb}
C=B\A ={b, ab, bb}

1.3.5. Phép ldy phan bu
Gia sir c6 bang chir cai Z, A, B 1a cac ngdn nglr dugc sinh ra boi
A=Cg={x e X*/x ¢B}
dugc goi 13 ngdn ngir phan bu hay ngdn ngir bu cia ngdn ngit B.
Vidu: Cho B = {a, bc}.
Khi d6 ngdén ngir bu cuia ngén ngir B s€ 1a :

A={x e X*|x=#a,x=bc}.

1.3.6. Phép chia hai ngon ngir
» Gia su co bang chir cai Z, A, B 1a cac ngon ngit duge sinh ra boi Z.
» Tapcactr C= {z € T*|x € A,y € B, x=y.z} dugc goi la phép chia trai cia ngobn ngir
A cho ngén ngir B va ki hiéu B\ .
» Tapcactt C={z € Z*|x € A,y € B, x =z.y } duogc goi la phép chia phai cia ngén
ngtr A cho ngdn ngir B va ki hi¢u la A/ B.
Vidu: >={a,b,c}
A ={a, bc, abc, aba} , B = {A, b, ab, cbc}
B\* = { a, b, abc, aba, c}
Alg ={a, bc, abc, aba}

1.3.7. Phép soi gwong ngon ngir

» Gia su co bang chir cai X ,A, B 1a cac ngon ngt dugc sinh boi X.
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»>B=A={x e€X*/x latisoi guongciax € A }.
Vidu ¥ ={0, 1}

A={0, 1, 10, 110}

B=A ={0, 1,01, 011}

1.3.8. Phép lap
»  Gid st ¢6 bang chir cai X, A la ngdn nglr dugc sinh boi Z.
> A'={A}UAUAU....UA" goila ngdn ngit 1ap ciia ngdn ngit A.
> Tinh chat :
GCOLEYN
Y ={n}
(@) =AU UBD U ... ={r}
@) =0uBDU..=0
1.4. Van pham
V61 muc dich san sinh (hay dodn nhéan) ngén ngir, van pham dugc dung nhu mot cach thic
hiéu qua dé biéu dién ngodn ngir.
1.4.1. Pinh nghia vin pham ciu tric (Grammar)
Theo tir dién, van pham, mdt cach khong chinh xéc, 1a mot tap cac quy tic vé clu tao tir
VA Céc quy tic vé cach thirc lién két tir lai thanh cau.
Dé hiéu rd hon khai niém nay, ta xét vi du cdy minh hoa céu tric ¢t phap ctia mot cau don trong
ngdn ngir tiéng Viét "An 1a sinh vién giéi" ¢ thi du 1.5 ciia chuong 1. Xuat phat tir nit gbc theo
dan dén nut 14, ta nhan thiy cac tir & nhimg nat 14 ciia cdy nhu “An”, “sinh vién”, “gioi”, ... la
nhitng tr tao thanh cau dugc san sinh. Ta goi do 1a cac ky hi¢u két thiic boi vi chung khong con
phéat sinh thém nt nao trén cdy va cau dugc hoan thanh. Trai lai, cdc nuat trong cua cay nhu “cau
don”, “chu nglt”, “danh tur”, ... s€ khong c6 mat trong dang cau san sinh, chung chi gitr vai tro
trung gian
trong viéc sinh chudi, ding dién ta c4u tric cau. Ta goi d6 1a cac ky hiéu chua két thiic. Qua trinh
san sinh cu nhu trén thyc chat 1a sy dién ta thong qua ciu triic cdy cho mot qué trinh phat sinh
chudi. Cac chudi dugc phat sinh bat dau tir mot ky hiéu chua két thiic dic biét, sau mdi bude thay
thé mot ky hiéu chua két thic nao d6 trong chudi thanh mét chudi 1an 16n gdm cac ky hiéu két
thic va chua, cho dén khi khong con mot ky hiéu chua két thuc nao nita thi hoan thanh. Qua trinh
nay chinh 1a phuong thirc phat sinh chudi cia mét vin pham, dugc dinh nghia hinh thirc nhu sau:
6
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Pinh nghia : Vin pham cdu trac G 1a mot hé théng gdm bdn thanh phan xac dinh nhu sau G
Z,V, S, P), trong do:
¥: tap hop céac ky hiéu két thic (terminal)

V : tap hop céc bién (variables) hay cac ky hiéu chua két thuc (non terminal)

- P: tap hitu han cac quy tic ngit phap duoc goi 1a cac luat sinh (production.
S: ky hiéu chua két thuc dung 1am ky hiéu bt dau (start)

Ngudi ta thuong ding cac chir cai Latinh viét hoa (A, B, C, ...) dé chi cac ky hiéu trong tap bién
V; céc chir cai Latinh dau bang viét thuong (a, b, ¢, ...) dung chi cac ky hiéu két thic thudc tap
.

Nhin xét : Bang quy udc nay ching ta c6 thé suy ra cac bién, cac ky hiéu két thuc va ky hiéu bat
dau cia van pham mot cach xac dinh va duy nhat bang cach xem xét cac luat sinh. Vi vay, dé

biéu dién van pham, mot cach don gian nguoi ta chi can liét ké tap luat sinh ciia chung.
1.4.2. Su phén cip Chomsky trén vin pham

B?mg cach ap dat mot ) quy tac han ché trén cac luat sinh, Noam Chomsky dé nghi mot
hé thong phan loai cac vin pham dua vao tinh chét cta cac ludt sinh. Hé théng nay cho phép xay
dung cac by nhan dang hiéu qua va tuong thich véi tung 16p van pham. Ta c6 4 16p van pham

nhu sau :

1) Van pham loai 0: Mgt van pham khong can thoa rang budc nao trén tip cac ludt sinh dugc goi
1a vin pham loai 0 hay con dugc goi 14 van pham khéng han ché (Unrestricted Grammar)

2) Vin pham loai 1: Néu van pham G 1a vin pham cac phép thé dang a—p va thoa |al<|B| thi G
la van pham loai 1 hoac con dugc goi la van pham cam ngit cinh CSG (Context-Sensitive
Grammar)

Ngo6n ngir cia 16p van pham nay dugc goi 1a ngédn nglr cam ngir canh (CSL)

3) Vin pham loai 2: Néu vin pham G c6 cac luat sinh dang A—>a v6i A 1a mot bién don va o 1a
mot chudi cac ky hidu thude (V *T)* thi G 1a vin pham loai 2 hodc con dugc goi 1a vian pham phi
ngir canh CFG (Context-Free Grammar)

Ngon ngir cia 16p van pham nay dugc goi la ngén ngir phi ngtr canh (CFL)

4) Viin pham loai 3: Néu vian pham G c6 moi luat sinh dang tuyén tinh phai (rightlinear): A —
wB hodc A —> w véi A, B 1a cac bién don va w 1a chudi ky hi¢u két thuc (co thé r6ng); hodc cb

dang tuyén tinh trai (left-linear): A — Bw hodc A —> w thi G 1a van pham loai 3 hay con dugc
7
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goi 1a van pham chinh quy RG (Regular Grammar)
Ngon ngir cia 16p van pham nay duoc goi 1a ngén ngir chinh quy (RL)

Ky hiéu : LO, L1, L2, L3 1a cac 16p ngon nglr sinh ra boi cac van pham loai 0, 1, 2, 3 tuong ung.
Taco:L3c L2 c L1 c L0 vacac bao ham thirc nay la nghiém ngat.

1.6. Céc vi du vé vin pham

Cho bang chir cai ) = {al, a,..., an} . Xay dung van pham sinh céc ngén ngir sau:

VD1l.L=Z%*

vD2. L=%"

VD 3. L = Cé4c xau c6 d¢ dai chin duong trén X

VD 4. L = Céc xau c6 do dai chan trén =

VD 5. L =Cac xau c6 d¢ dai 1¢ trén X

VD 6. Cho bang chit cai X {0,1, 2} . ay dung van pham G sinh ngén ngt L nhu sau:

L = gdm céc tir bit dau bang 011, chira tir con 11211 va két thuc bang 1210

BAI TAP
Bai 1. Cho cac ngon ngir sau: Ly = {a, ab, abb, aabbb, abbaa, aaaabb, ababba}
L, = {A, ab, bb, aba, bbb, aabb}
Tim cac ngdn nglt hop, giao, tich ghép, 1ap cua Liva L,. Tim ngdén ngit chia trai, chia phai cta L;
cho L,. Tim ngdn nglr soi guong cua L.
Bai 2. Cho bang chir cai X = {a, b, c}. Xay dung vdn pham sinh ngén nglr
L = {a"b?™ck e=* |n >0, k > 0}
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CHUONG II: NGON NGU CHINH QUY VA OTOMAT HUU HAN

2.1. Ngudn va ngdn ngir dwoge sinh bdi ngudn
2.1.1. Pinh nghia: Nguon 1a mot da do thi c6 hudng va co khuyén, c6 mot dinh tach ra lam dinh
vao, ki hiéu 1a( —0O), mot tap con cac dinh ma mdi dinh nay dugc goi 1a mét dinh ra hay dinh Két
va dat trong mot 6 chit nhat (O), dong thoi trén mdi cung ghi mot ky hiéu thude bang chir cai X U
{~}.

Cung trén d6 ghi tir rdng goi 1a cung rdng hay cung trong va thudng ngudi ta khong ghi tir
rong trén cac cung nay. Cung trén d6 ghi ky hiéu thudc T duoc goi 13 cung cbt yéu. Pinh két yéu
1a dinh ¢6 cung cbt yéu di toi.

Vi du v€ nguodn :

‘ Hinh 1.1. Nguén I,
2.1.2. Nguon don dinh

Nguodn I dugc goi 1a ngudn don dinh néu né khong chira cung rdng va hai cung tiy ¥ xuét
phat tir mot dinh déu dugc ghi bang hai ky hi¢u khac nhau. Ngudn I; 1a nguon don dinh.
2.1.3. Nguon ddy di
Ngudn diy di 1a nguén ma tir mot dinh cac cung di ra phai chita day di cac ky hiéu e bang
chir cai X.

2.1.4. Nguén don dinh va ddy di

La ngudn vira don dinh vira day du
Vidu: a b.c
/ \ a.b.c
a,b O

> r2

r

c

Hinh 1.2. Nguon don dinh va ddy di I,
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2. 1. 5. Tir dwgc sinh béi nguén

- Tir dyoc sinh boi ngudn 1a diy cac ky hiéu cia bang chit cai ¥ ndm trén cac cung cia

ngudn di tir dinh vao va dén mot trong nhing dinh két.
- Ngbn ngit duge sinh bai ngudn I 1a tap hop cac tir dugce sinh boi ngudn I, ky hiéu 1a N(I) =
{x € T* x e Ni(v(1),9), s € F(I)}.
Trong do v(I) :dinh vao
F(I) : Tap dinh két
- Theo ngudn trén ta xac dinh ngdn ngir dugc sinh boi ngudn I
Ni(s1,33) = {b,c}
Ni(S1,54) = Ni(s1.53).{b,a}.c = {b,c}.{b,a}.{c’s=0,1,2,...}
= {bbc®,bac’,cbc’,cac’ | s =0,1,2...}
Ni(s1.52) = {a} U Ni(s1,54).{a} = {a}.u {bbc’a,bac’a,cbc’a,cac’a}
={bbc’a,bac’a,chc’a,cac’a,a| s=0,1,2...}

N(S1,55)=Ni(s1,52).{a,c} =

bbc®aa,bac’aa,cbc’aa,chc’aa,aa,bbc’ac,bac’ac,cbc’ac,cac’ac,acls=0,1,2...}

= Ngon ngir duoc sinh bdi ngudn I 12 :

N(l1) = Ni(s1,54) U Ni(s1,85) = {bbc®bac®,cbc’,cac® |s = 0,1,2...} U bbc'aa, bac'aa, cbc'aa,
chc'aa, aa, bbc'ac, bac'ac, cbc'ac, cac'ac, ac [t = 0,1,2...} = {aa, ac, bbc®, bac®, cbc®, cac®, bbc'aa,
bac'aa, cbc'aa, chc'aa, bbc'ac, bac'ac, chc'ac, cactac s, t=10,1,2...}

2.2. Cac phép toan trén ngudn
2.2.1. Phép don dinh hoa

Gia sir nguon I chua don dinh va dy du trén bang chir cai X, can xdy dyng ngudn K don

dinh, day du twong duong véi né.

Thudt todn don dinh hod neudn nhu sau:

1) Péi véi ky hiéu a tiiy ¥ thude T va dinh s tlly ¥ ctia ngudn I xac dinh tap:
Ti(s,a) ={u € D(I) |a € N(s,u)}.

Déi vai tap con M tiy ¥ ctia tap D(I) va moi ky hiéu a € = xac dinh tap:
Hi(M,a) = | Ta(s.).

sgM
2) Xay dung ngudn don dinh day di K

a. Pinh va cung:

10
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Pinh vao cua K: v(K)= {v(I)}.

DPdi véi moi dinh M e A(K) da dugc xéc dinh, ta xac dinh dinh H1(M,a) va ké mdt cung trén
do ghi ky hiéu a di tir dinh M sang dinh H;(M,a).

b.Tép dinh két cua K :

FIKY ={M e A(K) | M F(l)=Z }

¢.Vé6i cach xdy dung nhu trén c6 ngudn K tuong duong véi ngudn I va K don dinh, day du.

Chu y: Néu ta loai tip rong ra khoi A(K) thi ngudn K nhan duoc don dinh, nhung khong day
du.

Vidu : Cho nguén chua don dinh va déy dul:

a.b a.b

2 AN (>
So =® S

Y

Hinh 1.3. Nguén I chwa don dinh ddy di

Thuc hién don dinh hoéa ngué)n I:

b b

). ()
b

\_/ \_/

b a

Nguon di don dinh day du, twong dwong véi I 14 :

b a a

7\a [\
a a Q |, ds

b

\ i

Hinh 1.4. Nguén I' don dinh ddy di

2.2. 2. Phép liy phin bi

Gia sir I 1a ngudn tily ¥ trén bang chit cai X. Dé xay dung ngudn sinh ngdn ngit phan bu cia
ngon ngtr do I sinh ra ta thyc hi€én mot thuat toan gém cac budc sau:

1. Néu I chua don dinh va day du, ta xdy dung ngudn K don dinh, ddy du twong duong véi I,
tuc 1a N(D= N(K).

11
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2. Trén nguodn K ta ddi cac dinh két thanh khong két va khong két thanh két. Khi d6 ngudn
nhan dugc sé& sinh ra ngon ngit phan bu cta ngdn ngit do ngudn K sinh ra.

Vay N(M) = CzN(K) = Cx N(I).

2.2.3. Phép hop nguon

Gia str I; va Iy 1a cac ngudn trén bang chir cai X. Can xay dung ngudn I sinh ngdn ngit 1a hop
ctia hai ngdn ngit do I; va I, sinh ra, tirc 1a N(I) = N(I;) LU N(I2). Ngudn I dugc goi 1a ngudn hop
cua cac nguén Iyvals.

Thudt toan:

Dé xdy dung ngudn I hop cua hai ngudn I va Iy, ta giir nguyén ciu tric cua I; va Iy, thém
vao mot dinh méi (khong phu thudce I; cling nhu I,) va thira nhan dinh nay 1a dinh vao cta ngudn
I, dong thoi tir dinh méi thém vao ké cac cung rong di toi cac dinh v(I1) va v(l,).

Tap dinh két cta ngudn I 1a F(I) = F(I1) U F(l,).

V6i cach xay dung trén d& dang nhan thay rang: N(I) = N(Iy) U N(l,).

Cha y: Ta c6 thé md rong phép hop trén cho s (s>2) ngudn ty ¥.

Dinh 1y: Ddi véi s (s > 1) ngudn tuy v Iy, lo,..., In ludn ludn xay dung dugce ngudn I, d&é né
sinh ra ngén ngit 1a hop cua cac ngdn ngir do Iy, Iy,..., I sinh ra, tirc 1a N(I)= LSJ N(l).

i1

Cho 2 ngudn I; va I:

C

Hopcualyvalyla:

12

Hinh 1.6. H.Op cua I, va |2
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2.2.4. Phép giao nguon
Gia str ¢6 cac ngudn Iy, I,. Can x4y dung ngudn L, sinh ngdn ngit 13 giao ciia cac ngdn ngit do
I1, I sinh ra, tire 1a N(I)= N(I1) » N(I2). Nguén I dugc goi la nguén giao cua cac nguén Iy, .

Thudt todn xdy dung neuon giao I:

Dé c6 ngudn giao I cia cic nguodn Iy, I, ta x4c dinh dinh va cung ciia n6 bang phép quy nap
nhu sau:

1. Pinh vao caa ngudn L v(I) = {v(I1), v(I2)};

2. Giasu B = (P,Q), trong d6 P < D(l1), Q < D(l,) 1a cac dinh tuy y da duoc xac dinh va a
la ky hi¢u bat ky thudc £. Khi d6 x4c dinh dinh C= H, (P,a),H, (Q,a)), dong thoi ké mot cung

trén do6 ghi ky hiéu a, di tr dinh B sang C.

3. Pinh D = (S,R) dugc thira nhan 1a dinh két ciia ngudn I (D eF(I)) khi va chi khi S N F(ly)
O VvaRNF(lp) = 3.

Véi cach xay dung trén ngudn I sinh ngdn ngir 14 giao cta cic ngdn ngit do Iy, 1, sinh ra.

Lay vi dy v6i 2 ngudn I; va I, (hinh 1.5)

b SO’qO

13
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Ngudn giao cua chung 1a :

a
(30 s

Hinh 1.7. Nguon giao cud I, va |,

2.2.5. Phép tich ghép hai nguon

Dbi véi hai ngudn Iy, 1, tiy ¥, cAn x4y dung ngudn I, sinh ngdn ngit 14 tich ghép cua cac
ngon ngit do I, I, sinh ra, tire 1a N(I)= N(Ip).N(I).

Ngudn I duoc goi 1 ngudn tich ghép ctia ngudn 1y, |y.

Thudt todn xdy dung nguon tich ehép:

Pé xay dung nguon tich ghép (I) cta cac ngudn Iy, I, ta gilt nguyén cau tric cia Iy, l, thira
nhan dinh vao I 1 dinh vao cta ngudn I(v(I)=v(ly)), cac dinh két ctia ngudn I, 13 dinh két cua
ngudn I(F(1)=F(l2)), dong thoi tir mdi dinh két cua ngudn I; ké mot cung rdng di t6i dinh vao cua
ngudn I,. Pong thoi chuyén cac dinh két ciia I; thanh dinh thuong.

Véi cach xay dung nhu trén nguon I, sinh ngdn ngir 1a tich ghép cua cac ngdn ngit do Iy, I,
sinh ra.

Tich ghép cua hai ngué)n I va I, (hinh 1.5) .

Hinh 1.8. Tich ghep 2
nguén I va |2

I
‘—> gz
2.2.6. Phép lap

D6i voi ngudn I tiy ¥, can xay dung ngudn Ij sinh ngdn ngir 14 1ap ciia ngdn ngit do I sinh
ra. Nguon I; duoc goi 1a ngudn 1dp ctia ngudn 1.

Thudt todn xay dung neuon lip I:

Dé xdy dyng nguon I, sinh ngdn ngir 14 13p ctia ngon ngir do ngudn I; sinh ra, ta giit nguyén

14
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cAu trac cua I, thém vao mdt dinh méi va thira nhan dinh nay la dinh vao déng thoi 1a dinh két
duy nhat caa ngudn I. T dinh mé6i ké thém mot cung rdng di t6i dinh v(I;), dong thoi tir mdi
dinh két ciia ngudn I; ké mot cung rdng di toi dinh méi thém.

Ngudn sinh ngdn ngir 14 1ap cét ctia ngdn ngir duoc sinh béi I; chi khac voi ngudn trén & chd:
dinh méi thém chi duoc thira nhan 14 dinh vao, con tap dinh két ctia I; dwoc thira nhan 1a dinh két
clia ngudn moi.

V6i cach xdy dung trén ngudn lip (ngudn lip cit I) sinh ngdn ngir 14 lap (lip cit) cua ngdn

ngit do I sinh ra, tre 1a N(I) = N(I1) ~ (N(1) = N(11)") .

Nguén lap ctia nguén I ia

h
Sl > SZ

Hinh 1.9. Nguén lip ciia I,

2.2.7. Phép soi gwong nguon
Dbi véi ngudn I; tiy ¥, can xay dung ngudn I sinh ngdn ngit soi gwong cta ngdn ngitr do I;
sinh ra. Nguon I dugc goi 1a ngudn soi guong ctia nguon 1.

Thudt todn xdy dung nguén soi guong:

Dé dugce nguodn I sinh ngdn ngit soi guong ctia ngdn ngit do I sinh ra ta thyc hién cac budc
Sau:
1) Thém vao mdt dinh méi, thira nhan né 1a dinh vao cta ngudn I, déng thoi tir dinh méi
thém (v(I)) ké cac cung rong di téi dinh két ciia ngudn 1.
2) Thira nhan dinh vao cua Iy (v(I1)) 13 dinh két duy nhat ctia ngudn 1.
F(1) = {v(l)}
3) Péi voi mdi cung ctia ngudn Iy, gilt nguyén ky hiéu ghi trén né, nhung d6i chidu nguoc

lai.

15
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Vi cach xay dung trén ta c6 : N(I) = N(Iy).

Ngudn soi guong cia I

Hinh 1.10. Nguén soi gwong ciia I,
2.2.8. Phép chia trai

Gia su Iy, I 1a cadc nguon trén bang chir cai X. Can xdy dung nguon K sinh ngdn nglr 1a
thuong bén tréi cua cac ngon ngit do I, I, sinh ra.Nguon K dugce goi 1a ngudn thuong bén trai cua
cac nguodn Iy, Ip.

Thudt todn xdy dung neuon thuong bén trdi:

1) Xay dung ngudn giao I ctia cac ngudn Iy, I,

2) Thém vao mot dinh méi va thira nhan dinh nay 13 dinh vao cua ngudn K. ky hiéu bang
v(K);

3) Tap dinh két: F(K) = F(Iy);

4) Gia sir Q = (S,T) 1a mot dinh tuy y ciia ngudn giao I. Khi d6 d6i véi mdi dinh x €S (S <
A(ly)) tir dinh vao cta ngudn K (v(K)) c6 cung di téi x khi va chi khi T n F(l,) = &.

N(l1)
Véi cach xay dung nay ta co: N(K) =
N(I

2
2.2.9. Phép chia phdi

Gia sir I, |, 1a cac ngudn trén bang chir cai 2. Can xay dung ngudn K sinh ngdn ngir 1a
thuong bén phai cua cac ngon ngit do Iy, I, sinh ra. Ngudn K duogc goi 1a ngudn thuong bén phai
cla cac nguén Iy, 1o

Thudt todn xdy dung nguén thirong bén phdi:

1) Dua vio cu tric cua I; ddi véi mbi s; eD(ly) xdy dung ngudn Is, c6 dinh vao la sj (v(ls, )

=sj) va F(ls, ) = F(l1)
16



