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CHUONG 1. CAC PHUONG PHAP TiM KIEM
Nguyén ly Heuristic

Thuit giai tham lam

V6i nhimg bai toan ma khong gian trang thai ¢6 thé phat sinh cuc 16n thi viée ding
phuong phap vét can 1a didu khong thé. Nguyén ly tham lam 14y tiéu chuén ti uu toan cuc
dé 1am tiéu chuan chon lia hanh dong trong pham vi cuc bo. Mot sb vi du c6 thé ap dung
nguyén 1y nay nhu cac bai toan c6 mo hinh toan hoc 1a bai toan nguoi ban hang, bai toan té
mau dd thi,... Hon nita néu c6 mot chién luge tham lam hop 1y, thi phuong phap nay s&
Luwgc db ciia phwong phap tham lam

void Greedy(A,S) { A la tap cac ung ctr vién, S 1a tdp nghiém}

{
S=¢
while (A # ¢)
{
x=select(A); { chon phan tir tot nhat trong A}
A=A - {x}
if (S U {x} chip nhan dugc)
S=Su {x}
}
}

Bai toan hanh trinh nguoi ban hang

C6 n thanh phé (dwoc danh sb tir 1 dén n), mot nguoi ban hang xuét phat tir mot
thanh phé, muén di qua cac thanh ph khac, mdi thanh phé mot 14n rdi quay vé thanh phd
xuét phat. Gia thiét bit dugc chi phi di tir thanh phd i dén thanh phé j 1a c[i,j]. Hay tim

mdt hanh trinh cho ngudi ban hang sao cho tdng chi phi theo hanh trinh nay 14 thip nhat.
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Thuat gidi GTS1 (Greedy Traveling Saleman)

s6 thanh phd 1a n, dinh xuét phat u va ma trén chi phi ¢
tour (thtr tw cac thanh phé di qua),

cost — chi phi g véi tour tim dugc

dat w 1a thanh phd ké sau thanh phé v.

tour=tour + {w};

cost=cost+c[v,w]

Input:

Output:
v=u;
tour={u};
cost=0;
fori=1ton
{

V=w;

}

tour=tour + {u};

cost=cost+c[v,u]

Vidu 1.1:

Cho d4 thi c6 ma tran chi phi nhu sau:

o 20 42
10 o 17
25 5
12 9 24
14 7 21
40 15 16

31

6

27

o0

15

5

6

35

14

30

o0

20

24

38

o0

Str dung giai thuat GTS1 d tim hanh trinh bit dAu tai cic dinh vi=1; v,=3; v3=4; v,=5

Huéng din giai:

GTS1(vi)
Cost(vy)

=1-55-525456->3->1

=6+7+6+12+16 +25="72.

Tuong ty tinh dugc:

GTS1(v2)
Cost (v2)
GTS1(v3)
Cost (v3)
GTS1(v4)

=3-52-54-51-5556->3
=5+6+12+6+38 +16=283.

452515553564

=9+10+6+21+9 +5=060.

=5-52-254-5156->3->5
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Cost (v4) =7+6+12+24+16 +14="179.
Thuit giai GTS2 (Greedy Traveling Saleman)
Input n, ¢, p,vi (i=1.p)/ vi1a cac thanh phd cho trudc hodc ciing ¢6 thé dwoc

chon ngau nhién trong tap 1..p

Output: besttour, bestcost
bestcost=0
besttour={}
fori=1top
{ GTS1(vy); // suy ra dugc tour(vy) va cost(vy)
If cost(vy)<bestcost
{ bestcost=cost(vi)

besttour=tour(vy)

Vidu 1.2.
Cho dd thi c6 ma tran chi phi nhu sau:
o 20 42 31 6 24

10 o 17 6 35 18
25 5 o 27 14 9

12 9 24 o 30 12
14 7 21 15 o« 38

40 15 16 5 20 o

Str dyung giai thuat GTS2 dé tim hanh trinh t6t nhit véi p=4 (v1=2; v2=3; v3=5; v4=6)
Huéng din giai:

Ap dung giai thuat GTS1 nhu trén dé tinh

GTS1(vy) =254>51-5>553-56->2
Cost(vy) =.6+12+6+21+9+15=69

GTS1(v2) =3-52-54-51-5>5-56->3
Cost (v2) =5+6+12+6+38 +16=283.

GTS1(v3) ==5-53>2-54>51-56->3->5
Cost (v3) =7+6+12+24+16 +14="179.
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GTS1(v4) =6—5>4->2->1->5-53-56
Cost (v4) =5+9+10+6+21 +9=60.
Két luan: Hanh trinh t8t nhat ¢6 chi phi 1a 60 véi chi tiét tour nhu sau:
6545251555356

NGUYEN LY THU TU

Thyc hién hanh dong duya trén mot cdu trac thir ty hop 1y cua khong gian cin khao
sat dé nhanh chong tim dugc 101 giai tbt. Nguyén 1y nay duoc sir dung nhidu trong viée giai
quyét cac bai toan 1ap lich.

Sau ddy 1a mot bai toan dién hinh cho nguyén 1y thir ty

Vidu

Gia str c6 m may nhu nhau dugc ky hiéu tu Py,...,Py. Co n cong viée Jy,...,J, can
duoc thyc hién. Cac cong viée co thé duoc thue hién df”mg thoi va bat ky cong viéc nao
cling c6 thé chay trén mot may nao d6. Mdi lan may dugc cho thyc hién mot cong viée nd
s& 1am cho t61 khi hoan chinh. Cong viéc J; ¢6 thoi gian thuc hi¢n 1a T;

Muc dich ciia ching ta 1a t§ chirc cach phén cong cac cong viéc duge hoan thanh
trong thoi gian sém nhat.
THUAT GIAI 1:
Lap mot thtr ty L cac cong viée can dugc thyc hién
Lap lai cac cong viée sau cho dén khi nao cac cong viée déu duge phan cong:
Néu c6 may nio ranh thi nap cong viéc ké tiép trong danh sach L vao (néu ¢6 2 hay nhiéu
may cling ranh tai mot thoi diém thi may vai chi sb thap s& dugce phéan cho cong viéc).
Gia str c6 3 may P1,P2,P3 va 6 cong viéc J1,J2,13,J4,J5 J6 Vi
Ti=(2,5,8,1,5,1)
L= (J2,J5,]1,J4,16,13)
Thi phan cong theo phwong 4n niy s& khong t6i wu (thdi gian hoan thanh cac cong viée 1a
12)
THUAT GIAI 2:
Ta hdy quan tim dén mot heuristic don gian nhu sau:
L* la phuong 4n ma céc cong viéc dugce sép theo thir tu thoi gian giam dan. Ap dung nhu
thudt giai 1 va lic nay thoi gian hoan thanh la 8.
Tuy nhién heuristic nay khong chic da c6 mot phuong 4n t5i uu.
Vidu:
Cho 2 may P1,P2 va 5 cong viéc J1,J2,j3,j4,j5. thoi gian thuc hién cac cong viée la
3,2,2,3,2. Thi cach phéan cong cong viéc la:
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P1:322

P2:32
Thoi gian hoan thanh 14 7. Trong khi thoi gian hoan thanh téi wu 14 6:

33

222
BAI TOAN GIA CONG TREN HAI MAY VA THUAT TOAN JOHNSON
C6 n chi tiét may DI, D2,..., Dn can phdi dwgc lan lugt gia cong trén 2 méy A, B. Thoi
gian gia cong chi 1iét D; trén méy A la a;, trén mdy B la b; (i =1, 2,..., n). Hay tim lich
(trinh tw gia cong) cdc chi tiét trén hai mdy sao cho viéc hoan thanh gia cong tat cd cdc
chi tiét la sém nhdt 6 thé duge. Gia thiét rang, trinh tir gia cong cac chi tiét trén hai may
la nhie nhau va cdc chi tiét dipe lam trén may A roi dén méy B.
Mot thudt toan hét sire ni tiéng dé giai bai toan trén do 1a thuat toan Johnson. Thuat toan
gbm céc budc nhur sau:
+ Chia céc chi tit thanh 2 nhém: Nhom N, gdm céc chi tiét D; thoa man a; < b va nhém
N, gé")m c4c chi tiét D; thoa min a; > b;. Céc chi tiét D; thoa man a; = b; xép vao nhom nao
cling dugc.
+ Sép xép céc chi tiét trong N, theo chidu ting cua cac a; va sip xép céc chi tiét trong N,
theo chiéu giam cua cc b;.
+ N&i N3 vao dudi Ny. Day thu dwoc (doc tir trai sang phai) sé& 14 lich gia cong t6i wu.
Bai tip
BT1-1.a.Cho db thi c6 ma tran chi phi nhu sau:

o 28 36 34 10 29

16 o 20 11 37 23
17 9 o 32 18 13
16 13 28 o 35 19
18 14 25 19 o 49
40 19 20 11 91

Str dyung giai thuat GTS2 dé tim hanh trinh t6t nhit véi p=4 (v1=2; v2=3; v3=5; v4=6)
b.Cho db thi c6 ma tran chi phi nhu sau:

o 19 27 25 1 20
7 o 11 2 28 14

8 4 o 23 9 4
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Vén dé2

Thuit gidi to mau

2.1.Bai toan t6 mau

Cho n thanh phé, hdy t6 mau céc thanh phd nay sao cho khong c6 bat ky hai thanh
phé nao ké nhau duoc to cung mdt mau va s6 mau dugc t6 12 it nhét co thé.

Dir liéu vao duge luu trén mot tran vudng c[i,j]. Néu c[i,j]=1 thi hai thanh phé i,j 1a
ké nhau, c[i,j]=0 thi hai thanh phd i,j khong k& nhau.
2.2.Thuat giai t6 mau tham lam(Greedy)

Duing méu thtr nhét t6 cho tit ca cac dinh ciia do thi ma c6 thé t6 duoc, sau d6 ding
mau thit hai t6 tit ca cac dinh cta dd thi con lai c6 thé t6 dwgc va cit nhu thé cho dén khi to
hét tét ca cac dinh cia do thi.

Luwoc db ciia thuét giai nay nhw sau:

m=1;
s6 dinh da duoc to = 0;

moi dinh déu chua dugc to

do
{ fori=1ton
if (dinh i 1a chwa xét va ¢6 thé t6 duoc bing mau m)
{ t0 dinh i bdng mau m, dinh i tré thanh dinh da xét.
tang s6 dinh da dugc 6 1én 1 don vi
}
mt++
}

while (sb dinh da duoc té<n)

Vidu: Phwong an dit sach 1én ké sach
Tai mét cira hang sach, méi nhap vé 12 quyén sach thudc cac loai sau:
Truyén cuoi: A, C,D, G.
Am nhac: B, H, K.
Lich str: E,J, L.
Khoa hoc: F, L
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Hay sép xép nhiing quyén sach nay vao ké sao cho sb ké sir dung 13 it nhit ma tuan theo

cac yéu cau sau:

-Céc quyén sach ciing loai khong duoc dé chung mot keé.

-Quyén A khéng dwgc dé chung véi sach khoa hoc.
-Quyén L khong dugc dé chung véi sach 4m nhac.
Giai:

Budc 1: Lap ma tran ké
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A|C|D|G|B |H|K|E |] |L

0 |1 |1 |1

1 (0 |1 |1

ml R I W Q] O Q) >
o

0 |1 |1 1

170 |1 1

1110 1

0 [1 |1

J 110 |1

L 1 (1|1 |1 |1 10
F |1

—
—_

Budc 2: T6 mau theo nguyén ly tham lam

binh A |C |D |G |B |H|K|E
mau 1 1 1 1
mau 2 2 2

mau 3 3 3
mau 4 4

Budc 3: Két luan 12 quyén sach trén dwgc xép vao 4 ké
Ké 1: GOm céc quyén sach: A, B, E
K& 2: Gom cac quyén sach: C, H, J, F
Ké 3: Gém cac quyén sach: D, K. I
Ké 4: Gém cac quyén sach: G, L

2.3.Nguyén Iy sip xép theo thir ty két hep thuit giai td mau tham lam
Budc 1:Sép xép céc dinh theo bac gidm din.
Budc 2:Dung méau thit nht t cho dinh 6 bac cao nhat va cac dinh khac cé thé to
con lai.
Budce 3:Dung mau thir hai t6 cho dinh ¢6 bic cao thir nhit (con lai) va céc dinh
khac ¢6 thé to con lai
Budc 4:Va ci nhu thé. .. cho dén khi tat ca cac dinh dugc t6 mau hét

Giai lai vi du Phwong an dat sach 1én ké sach

Budc 1: Lap ma tran ké

A|C|D|G|B|H|K|E|J |L |F |I
A0 |1 |1 |1 1|1
C |1 {0 |1 |1
D1 |1 |0 |1
G|l |1 ]11]0
B 0 |1 |1 1
H 1 (0 |1 1
K 111 |0 1
E 0 |1 |1
J 1 (0 |1
L 1|1 |1 |1 |1 |0
F 0 |1
1 110

Budc 2: Tinh bac cua ting dinh
binh A|C|D |G |B|H|K|E |J |[L |F |I
Bac 503 (3 3 (3 (3 (|3 (2 |2]5(2]2

Budc 3: T6 mau theo nguyén ly tham lam

Pinh A|C|D |G
mau 1 + 1
mau 2 1 2|2
mau 3 112 3
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mEuEE HEEUE HE

(C6 thé thay — i bang cach gach mot dwdng chéo qua i - y ndi ngan cim t6 mau i)

Budc 4: Két luan 12 quyén sach trén duoc xép vao 4 ké

Ké 1: GOm céc quyén sach: A, B, E
K& 2: Gom cac quyén sach: C, H, J, F
K& 3: Gom céc quyén sach: D, K. I
K& 4: Gom céc quyén sach: G, L

2.4.Thuit ton t6 mau t6i wu

Luwgc db ciia thuét giai nay nhw sau:

Tinh béc cua tt ca cac dinh
while (con dinh c6 bac 16n hon 0)
{
-Tim dinh(chua dugc t0) c6 bac 1on nhat. Chéng han d6 la dinh io.
-Tim mau dé t6 dinh io 12 mau nhé nhét trong danh sach cac mau con lai co
thé t6 cho dinh i. Chdng han d6 1a mau j.
-Ngan cdm viéc t6 mau j cho cac dinh k& véi dinh io.
-T6 mau dinh i 1a j.
-Gan bac cua dinh dugc to bé'lng 0, cc dinh k& vé6i dinh duoc t6 c6 bac giam

di 1 donvi.

Sau khi két thuc vong 14p trén c6 thé con dinh chua dugc t6 nhung tat ca cic dinh
lic ndy déu da co bac bing 0 — nghia 1a khong thé ha bac dugc nita. Khi d6 mau
cua céc dinh chwa duge to chinh 13 mau nho nhét hop 1¢ trong danh sach mau cua

dinh do.

Giai lai vi du Phuong 4n dit sach 1én ké sach

Budc 1: Lap ma tran Kké

A|C|D|G|B|H|K|E|J|L|F|I

A0 1]1]1 111
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Cl1]|]0]1|1
D|l|1]|O0]1
G|1|1]|]1]0
B 01 1 1
H 11011 1
K 117110 1
E 01 1
J 11011
L 1 1 1| 1]1]0
F 0
1 1
Budc 2: Tinh bac cua ting dinh
binh A|C |D |G |B|H|K|E |J |L 1
Bac 513 (3 (3 [3 (3|3 1|2 (2|5 2
Budc 3: T6 mau bang thuat toan t6 mau t&i wu
To cacdinhconlai |1 |2 |3 |4 |2 |3 |4 [2 |3 2 |3
T6 mau lan 8 2 |-2
T6 méu lan 7 2 |2
T6 méu lan 6 3 (-3
T6 mau lan 5 3 1-3
T6 mau lan 4 2 |22
T6 mau lan 3 2 |22
T6 mau lan 2 A1f-1 -1 -1 -1
T6 mau lan 1 1 [-1]-1]-1 1)1
binh A |C |D |G |B |H E |J F |I
Bac 513 (3 3 (3 (3 (3|2 |2 2 |2
Ha béc lan 1 0 |2 (2 |2 |3 |3 |3 |2 |2 1|1
Habac lan 2 0 |2 (2 (2|2 |2 (|2 |1 |1 1|1
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Ha bac [an 3 00 1 1 (2210211 1 ]o]1 1
Habaclan4 |0 |0 |1 |1 o |1 |L |1 [1 |o |1 |1
Habaclin5 |0 |0 |0 |0 |0 |1 |1 |1 |1 |0 |1 |1
Habaclan6 |0 |0 [0 |0 |0 |0 |0 |1 |1 O |1 |1
Habaclan7 |0 |0 [0 |0 |0 |0 |0 |0 0 |0 |1 |1
Habaclan8 |0 |0 [0 |0 |0 |0 |0 |0 [0 |0 |0 |0

Budc 4: Két ludn: 12 quyén sach trén dugc xép vao bén ké nhu sau.
K& 1 gdbm cac quyén: A, L
K& 2 gdm cac quyén: C, B, E, F
Ké3 gé")m cac quyén: D,H,J 1
K¢ 4 gém céc quyén: G, K

Bai tap
BT2-1.Té mau cho cic tinh ciia mét ban dé
Cho ban dd cac tinh mién Béc Viét Nam nhu sau. Hiy t6 méau cho céc tinh nay sao cho hai

tinh giap ranh khong dugc t6 cing mét mau.

Quy udc:
1: SonLa
2: Lai Chau
3:Lao Cai
4:Yén Bai
5:Vinh Phuc
6:Tuyén Quang
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Vin dé3
Tim kiém wu tién t6i uu

(thuat giai A¥T)

Tim kiém wu tién t5i wu c6 nhiu phién ban, trong muc nay chung ta chi dé cap dén thuat
giai AT
3.1.Trinh bay thuét giai
Budc 1: Khai dong
- Moidinhnlahamf, g, h déu 4n.
- M¢ dinh dau tién S,. Gan g(S,)=0.
- Sir dung tri thirc bd sung uGc tinh h(S,).
- Tinh f(S,) = g(So) + h(S,).
Budc 2: Lugng gia
- Chon 1 dinh m¢ tng véi ham f la min va goi 1a dinh N.
- Néu N la dich — ding (dudng di tir dinh ban d4u dén dinh N 1a ngén nhét va bing
g(N)).
- Néu khéng tdn tai N thi cdy biéu dién van d& khong c6 duong di téi myc tiéu —
dung (bai toan khong 101 giai).
- Néu ton tai nhiéu hon 1 dinh N ¢ cung ham fi, thi phai kiém tra xem trong sé do
c6 dinh nao la dich khong.
+Néu co — dimg.
+ Néu khong — chon ngéu nhién 1 trong cac dinh d6 va goi d6 1a dinh N.
Budc 3: Phit trién
- bong dinh N va mé moi dinh sau N.
- Moi dinh S sau N, tinh.
g(S) = g(N) +g(N - S).
- Ding tri thitc bd sung dé udc tinh ham h(S).
- Tinh f(S) = g(S) + h(S).
Budc 4: Quay lui
- Quay lai budc 2.
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Hinh anh ciia thuét giai AT

Su | 5w | S | Su | Sin |
Szl SZ"\
S | Sy | 55 | | S | S |

3.2. Sir dung thuit giai AX" gidi bai toAn TACI

Bai toan TACI

Con*1sb mang cac gid tri tur 1 toi n’-1 dugc sap xép vao mot ludi cac 6 vuong kich
thude n x n. Mdi s6 d6 duoc goi 1a mot quan co va ludi 6 do duge goi la ban co. Co6 mot vi
tri ciia ban co bo tréng. Mdi 1an di chuyén quan, nguoi choi dugc phép chuyén mét quan &
vi tri 6 tiép gidp canh v6i 6 trong vao 6 trong.

Yéu cau: Tir mot trang thai ban dau (a) (su sdp xép ban diu cia cic quan trén ban
¢0), hily thuc hién cac nudc di hop 18 dé thu duogc trang thai két thac (b) (trang thai dich
can dat duoc).

Vi du:

Bét dAu v6i trang thai (a), cho biét cach thay ddi (ddy 6 s6) it nhét dé dugc trang
thai (b). Sir dung khoang ciach Mahattan lam ham heuristic. Pinh nghia khoang cach
Mahattan 13 téng khoang céch theo chiéu ngang va chiéu doc cta cac 6 sé so vdi trang thai

dich.
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1 7 1417
51418 - 21518
21316 316

(@) (®

(c6 thé quy uGc vé thir tyr ddy theo cac huéng nhu sau: trai- phai- trén —dudi)

Budc 1: Pay lan 1

1 7
g(S) =0
54738 h(S,) =5
213 ¢ f(Se)=5
(So)

1] 7 117 17477
547138 54738 5 8
2136 21376 2136

Sll S12 SIS

gSi) =1 gl =1 gSi)=1
h(S1) =6 h(S12)=6 h(S;3) =4
f(Si) =7 f(S12)=7 f(Si3)=5

Chon dinh (S;3) 1a dinh m¢ vi dinh nay c6 f la nho nhét.
Budc 2: Diy 1dn 2

AT asim=t
5 8 h(S;3) =4
f(S13) =5
T3 6 (S13)
(S13)
11477 114717 17477
518 5] 8 5138
2136 2136 2 6
S21 S22 SZS
2(Sa) =2 2(S2)=2 2(S23)=2
h(S21) =3 h(S»)=5 h(Sx)=>5
f(Sz]) =5 f(szz) =7 f(Sz3) =7

Chon dinh (S,;) 14 dinh m& vi dinh nay c6 f 12 nho nhét.
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Budc 3: iy 1an 3

4

1 5

2 3

S
2(Ss1)=3
h(S3) =4
f(Ss)) =7

Chon dinh (S3,) 1a dinh mé vi dinh ndy ¢6 f 1 nho nhat.

Budc 4: Diy 1dn 4

Chon dinh (S4;) 14 dinh m¢&

1147

5 8

2 3 6
(S21)

2(Sa)=2
h(S21)=3
f(Sa) =5

11417
518
213 1|6
(S32)
4 7
2 5 8
3 6
Sat
g(Sa) =4
h(S41) =1
f(Sa1)=5

2(532)=3
h(S}z) =2
f(S32) =5
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Budc 5: iy 1an 5

1 4 |7
g(Sa)=4
2 5 8 h(Ss)=1
3 6 f(Sa)=35
(Sa1)
1 4 7 1 4 7
2 5 8 2 8
3 6 3 5 6
Ss Ssz
2(Ss1) =5 g(Ss2) =5
h(Ss51) =0 h(Ss2) =2
f(Ss1) =5 f(Ss2)=7

Chon dinh (Ss;) 1a dinh m& vi dinh nay c6 f 12 nho nhét.

Budc 6: Két luan v&i ham heuristic da cho, ta tim dugc dudng di tdi trang thai dich nhu
sau: (So) = (S13) = (S21) = (S32) = (Sa1) = (Ss1)

Vidu : Bai toan dit quan hiu

M6 ta bai todn:

Cho ban co vua c6 kich thude n x n. Hay dat tim quan hau vao trong ban co sao cho khong
¢ quan hau nao an quan hau nao.

Heuristic dé nghi cho bai toan tam qudn hdu:

Heuristic dé nghi: 1an luot dat cac quan hau vao cac dong trong ban co va chon 6 dat quan
hdu tai vi tri ma khi dit quan hau tai d6 s 6 khéng ché thém la it nht.

Gidi bai todan 5 quan hdu

Cho ban c¢ vua kich thudc 5x5. Hay ddt tdm quan hau vao trong ban cd sao cho khong co

quéan hdu nao an quan hau nao.

—_

w
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Giai Budc 4: Dat quan hau tai dong 4
Budc 1: Pat quan hau tai dong 1 Luong gia

Luong gia:

Chon 6 (4,5) 1am 6 dat hau
Budc 2: Bat quan hau tai dong 2
Luong gia Budc 5: Bat quan hau tai dong 5

Luong gia

Chon 6 (2,4) 1am 6 dat hau

Chon 6 (5,3) lam 6 dat hu
Budc 3: Bat quan hau tai dong 3
Luong gia Budc 6:Két luan:

Véi Heuristic da cho ta tim dugc phuong an dat hau nhu hinh vé sau:

Chon 6 (3,2) 1am 6 dat hau
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Vén aé 4

Thuét toan Vuong Hao va thuit toan Robinson

4.1.Thuit toan Vuwong Hao
Buéc 1:Phat biéu lai gia thiét va két luan cua bai toan dudi dang chun sau:
GT,, GTa,...., GTyy, GT, > KL, KL,,...., KLy, KL,y
Trong d6 cac GT; va KL; dugc xay dung tir cac bién ménh @& va cac phép toan A, v, —.
Budc 2:Chuyén vé cac gié tri GT;, KL; c6 dang phu dinh.
Budc 3:Thay phép toan A & GT; va phép toan v & KL; bang déu «,”.
Budc 4:Néu dong hién hanh c6 mot trong hai dang sau:
Dang 1:
GTy,GT.....avb,...,GTy1, GTy — KLy, KL,,...., KLy 1, KLy
Thi thay bing hai dong:
{GT],GTz,“., a,..., GTo1, GTy— KL, KLy,...., KLy, KLy,
GT,, GTs,..., b,..., GTy.y, GTy > KL, KL,,...., KLy, KLy
Dang 2:
GTy, GT...., GTot, GTa — KL, KLo,...;a Ab,..., KLint, KLy
Thi thay bang hai dong:
{GTl, GTs,...., GTot, GTy = KLy, KLs,..a,..., KLy 1, KL,
GT,, GT,...., GTyy, GTy = KL, KL,,...,b,..., KLy, KLy
Budce 5: Mot dong duge chirg minh néu ton tai chung mét ménh d8 & ca hai vé.
Budc 6:
6.a.Mot van d& duoc giai quyét tron ven néu moi dong dén xuét biéu dién & dang
chuén duge chimg minh.
6.b.Néu mot dong khong con déu lién két A, v va ca hai vé khong c6 chung ménh

d& nao thi dong d6 khong dugc chimg minh.

Luu y vé cac cong thirc co ban:
p>q=-p—q
—-(pvq = —-plrq

—-(pArq) =-pvi—q

4.2.Thuit toan Robinson
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Budc 1: Phat biéu lai gia thiét va két luan bai toan dudi dang chuén sau.
GT,,GTs, ..., GT, » KL,KL,, ... ,KL,,
Trong d6 cic GTi va KLi duoc xdy dung nho céc bién ménh dé va cic phép toan v, A ,—
Budc 2: Bién dbi dong trén thanh danh sach cac ménh dé
{GT),GT,, ..., GT,,—~KL;, =KL, ..., =KL}
Buéc 3: Néu trong danh sach cac ménh dé ¢ bude 2 ¢6 2 ménh d& dbi ng?lu nhau (dang {a,
—a}) thi van dé dugc giai quyét xong, con khong thi chuyén sang budc 4.
Budc 4: Xay dyng 1 ménh d& mdi bing cach tuyén 1 cip ménh d& trong danh sach cac
ménh d& ¢ bude 2, néu ménh dé méi co cac bién ménh dé dbi ngau nhau thi nhing bién déi
do dugc loai bo.
Buéc 5: Bé dung ménh d& méi vao danh sach va loai bé 2 ménh dé cii vira tao thanh ménh
d& méi ra khoi danh sach.
Bué6c 6: Néu khong xay dung thém ménh d& méi nao va trong danh sach cac ménh dé
khong ¢6 2 ménh d& dbi ngiu nhau thi van d& phat biéu & dang chuén buéc 1 1a sai
Bai tap
BT4-1.a.Chimg minhring p — q,q — r suyrap — r
b.Chimg minhring (a A b)—c, (b A ¢)—d, ~dsuyraa —b
c.Chimg minhring (a A b)—c¢, (b A ¢)—>d, ~dsuyraa — —b
BT4-2.Ching minh ré‘lng p—q,q—>r,1r—>tpsuyrat—u
BT4-3.Chimg minh ring p—>4q,9 —>r, 1 — tpsuyrau—t
BT4-4.Chimg minh ring p—>4q,q >, T —s,psuyrap A s
BT4-5.Chimg minh ring (a A b)—c, (b Ac)—da A bsuyrad
BT4-6.Ching minh ré‘lng (@ A b)—c,(b A c)—d,a,bsuyrad
BT4-7.Chimg minh ring (@a—>b)arc=0b Ac)v(cAa—a)
BT4-8.Chimg minh ring Cho tap gia thiét {a—>b A c,c—e v f,b — —e}
Hiy bién d6i tap gia thiét vé dang chudn va ching minh néu c6 thém diéu kién a thi c6 thé
suy ra f (néu rd phuong phap duge st dung dé chimg minh).
BT4-9. Chirng minh ring
a. (=pVvg A(=qVrI) A(mrVS)A(—uV—=S) > —pV—u
b.  —qA(=pvQ—>—(prs)
BT4-10.Chiing minh rang
a. Cho {(a Ab)—c, (b Ac)—d, (aAb)}. Hoid?
b.Cho {a—bvd,d—enf,e na—b}. Hoia— d?
c.Cho {(a Ab)—c,(b Ac)—d,qd}. Hoi ring a—b ?



