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Chuwong I LOGIC MENH PE

L. Ménh dé. Cac phép toan trén ménh dé

1. Mg¢nh dé

Trong Tiéng Viét (va cac ngdn ngit khac) co nhitng ciu - thuong 13 cau tudng thuat - mo ta
su vat va hién tuong. Cé nhitng cdu mo ta dung, cling cd nhiing cdu mo ta sai sy vat va hi¢n
tugng. Nhitng cau nhu thé, ca cau dang va cau sai, dugc goi la ménh dé'. Vi du, cac cau sau:
(a) Nam la sinh vién;

(b) Khi hdu trdi ddt dang néng dan lén;
(c) Ban c6 thé thit vong khi bi that bai nhung ban sé khong la gi cd néu khéng né luc hét minh

(Beverly Silis);

(d) Néu nguoi vo dep ma khéng phdi la thién than thi nguoi chong vé cimg bat hanh (J.J.

Rousseau),

14 cac ménh dé.

Khoéng phai cau nao ciing hoac ding hodc sai. Cac cau hoi, cdu ménh 1énh, cau cam than
khong mo ta cai gi nén khong ding ma ciing khong sai. Co ca nhiing cau tudng thuat khong thé
xac dinh 1a dung hay sai. Chang han, cdu “Téi n6i déi” khong thé 1a ding, nhung ciing khong
sai. Nhiing cau khong dung, khong sai nhu thé khong phai 1a ménh dé.

Céac ménh dé khong thé tach ra thanh cac ménh dé don gian hon goi 1a ménh dé don. Cac
ménh dé c6 thé tach thanh cac ménh dé don gian hon goi 12 ménh dé phuc. Noi cach khac,
ménh dé phirc duogc tao thanh tir cac ménh dé don. Cac ménh dé (a) va (b) trén day 13 ménh dé
don, con (c), (d) 1 cac ménh dé phuc.

2. Cdc phép todn logic trén ménh dé

Nhu trén kia dd noi, c6 thé xay dung cac ménh dé phuc tap tir nhitng ménh dé don gian
hon. Viéc nay thuc hién dugc nho céc phép toan (toan tir) logic.

Phii dinh 13 mot trong nhitng phép toan don gian nhat trén ménh dé. Do 1a phép toan
mot ngdi. Mac dau trong ngdn nglr tw nhién mdt ménh dé nao do6 co thé bi phu dinh béng nhiéu
cach khéc nhau, ¢ day ta chi pht dinh mot ménh dé bfmg mdt cach duy nhét, b?mg cach dat dau
— trudc ménh dé d6. Néu 4 1a mot ménh dé, thi — 4 13 phu dinh cia ménh dé A.

Phép toan pha dinh duoc dinh nghia bang bang chan 1y sau:

Phu dinh

A —A

! Ménh dé va cau, xét nghiém ngit, khac nhau. Nhung trong chuong trinh nay, dé cho don gian, ching t6i dong
nhat ménh dé véi cau tuong thuat.



T F
F T

Céc chir cai T va F & day chi cac gia tri chan ly “dung” (True) va “sai” (False) tuong ung.
Trong bang trén, néu 4 dung thi phu dinh cta nd, — 4, sai, va nguoc lai, néu 4 sai thi —4 1a
dang.

Hoi 14 phép toan phd bién tht hai trén ménh d&. Nguoi ta con goi n6 1a phép lién két.
Lién két cta hai ménh dé 4 va B duoc ky hiéu bang 4 & B. Bang chan 1y dinh nghia phép hdi
nhu sau (xem bang). Ménh dé 4 & B dting khi va chi khi 4 dung va B dung. Cac ménh dé 4 va
B duogc goi 1a cac thanh ph'?ln lién két cia ménh dé 4 & B.

Hoi Tuyén khong nghiém ngdt Tuyén nghiém ngdt
A | B |A&B A B |AvB A B AvB
T | T T T T T T T F
T | F F T F T T | F T
F | T F F T T F | T T
F | F F F F F F | F F

Lira chon 13 phép tinh phd bién tht ba trén ménh dé. Nguoi ta con goi né 1a phép tuyén.
Trong tiéng Viét phép toan ndy thuong duoc biéu thi bang tir “hodc”, “hodc 137, “hay”, “hay
13”. Lua chon c6 thé duoc hiéu theo hai nghia khac nhau. Trong nghia thir nhit “4 hodc B” (ky
hi¢u la A v B) duoc hiéu 1a ding khi c¢ it nhat mot trong hai thanh phén A hoac B dung , hoac
la cd 4 va B cung dung. Trong nghia thur hai “4 hodc B” (ky hi¢u la 4 v B) dung khi 4 dung, B
sai, hodc 1a khi 4 sai, B ding. Nghia thir nhét 1a phép tuyén khong nghiém ngit, phép tuyén
nghiém ngit tng véi nghia thir hai. Phép tuyén nghiém ngit duoc ky hiéu 13 v . Bang chan 1y
ctia phép tuyén khong nghiém ngit va nghiém ngit dwoc dan & trén.

Kéo theo 1a mdt phép toan hai ngdi duoc dinh nghia bang bang chan 1y quan trong nira
trén cac ménh dé. V4i cac ménh dé A va B phép toan nay cho phép tao nén ménh dé 4 > B.
Nghia cta ménh dé nay 1a “Néu 4 thi B”, hay 1a “4 kéo theo B”. Nghia nay khong duoc xac
dinh rd rang trong nhitng tmg dung thong thuong. Ta chi biét ring “4 kéo theo B” dung co
nghia 13 néu 4 dang thi B phai dung. Trong tiéng Viét phép toan nay thuong duoc dién dat
b?mg cic cum tir “Néu ... thi ... «, “Néu ... s& ... ““Khi ndo ... thi...* “Bao gio ... thi...“

13

.. thi ...“ va mot s6 cum tir khac. Vi du, cac cdu “Néu khong bao vé moi trudng ngay tir bay
gio thi loai nguoi s& khong c6 tuong lai” ; “Chudn chudn bay thap thi mwa”; “C6 nudc thi c6
c&”; “Bao gid chach dé ngon da, sao dé dudi nude thi ta 1dy minh” ... biéu dat cdc ménh dé
dang kéo theo. Trong ngdn ngilr thong thudng, va ca trong cac suy luan toan hoc hoac cac khoa
hoc khac, nghia ctia cum tir “néu ... thi ...” va cac cum tir khac dién dat phép kéo theo duoc



hiéu phu thudc vao vin canh. Cau “Néu A thi B” trong tiéng Viét thudng biéu thi mot mdi lién
hé gitra A va B vé ndi dung. Chang han, A 1a diéu kién, B 1a hé qua (vi vdy ménh d& loai nay
con duge goi 1a ménh dé didu kién), hay A 1a nguyén nhan, B 1a két qua. Nhung trong logic
ménh dé chung ta khong quan tam dén mobi lién hé vé mat noi dung do, ma chi quan tdm dén
mdi lién hé vé gia tri chan 1y ctia ching ma thoi. Cu thé 13 ta s& coi 1a “Néu 4 thi B” chi sai khi
A ding ma B sai. Trong tat ca cac truong hop khac “Néu A4 thi B” dung.

Kéo theo Tuong duong
A B A>B A B A =B
T T T T T T
T F F T |F F
F T T F T F
F F T F | F T

Bang chan 1y ctia phép kéo theo duoc dan & trén.

Néu ky hiéu cum tir “4 twong duong B” 13 A =B thi ta c¢6 bang chan 1y cho phép twong
duong nhu dan & trén. A =B dung khi va chi khi 4 va B ¢6 cing mot gia tri chan Iy nhu nhau.

Do vu tién thyc hién cac phép toan dugc xac dinh theo thir tu gidm dan nhu sau : —, &,

v, D, =. Cling mot phép toan thi chiing dwoc két hop vé bén phai’, nghia la:

pvqvr = pv(qvr)
p&q&r = p&(q&r)
pogDOr = po(g>Dr)
—— P <  —(-p)

p=q=r < p=(q=71)
3. Pinh nghia cdc phép todn logic bang phwong phdp giii tich
Néu ky hiéu val(4) 1a gia tri logic cua cong thic 4, ky hiéu val(4) = T 1a val(4) = I thi bang
dinh nghia cac phép toan logic cho thay :

val(A v B) = max (val(A), val(B))= val (A) +val (B) (voichuy:1+1=1);

val(A & B) =min (val(A), val(B)) = val (A) . val (B);

val(—A) = 1-val(A);

val(A © B) = val (—A v B) = max(1 - val(A), val(B));

4. Cong thuc

2 Khong thé két hop vé bén trai nhu trong toan hoc vi néu nhu thé biéu thirc ——A tré nén vo nghia.



Ta s& dung thudt ngit céng thire dé chi mot loai biéu thirc duoc xay dung tir cic ménh
dé don va cac phép toan trén ménh dé. Chinh xac hon:
(1) Tét ca cac ménh dé don p, ¢, 7, p1, p2, ... 1 cac cong thirc.
(i)  Néu 4 1a cong thirc thi (4), —A 13 cong thirc.
(i) Néud, Blacongthicthid & B, A vB, A 5B, A =B la cac cong thirc.
(iv)  Ngoai ra khong con cong thirc nao khac.

Vi du cong thuc :
* p
e pv(g&r)
o r&q)>o ((rvs)& —q) >—s)

Nhitng biéu thirc sau ddy khéng phdi la cong thire :

e p&vy,
* >og
e p&(qvr)Do.

MG&i cong thirc 1a mot ham cua cac bién (1a cac ménh d& don thanh phan cua cong thirc
d6) xéc dinh trén tap cac gia tri chan 1y /7, F}. Him d6 ciing nhan gia trj tir tap /7, F}. Mdi su
phan bd cac gia tri chan Iy cia cac ménh d& don cdu thanh cong thirc A tuong tng véi mot gia
tri chan ly ctia cong thuc A do. Vi dy, cong thic (p v q) & (— 1) cd gia tri tuong ing vai cac
phan b gia trj chan 1y ctia cac ménh dé don thanh phan cia nd nhu sau :

p vy &(=r)
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N
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Bang liét ké gia tri chan 1y cia cong thirc cung véi cac phan bd gia tri cia cac ménh dé
don thanh phan ctia né nhu trong vi du trén ddy goi 1a bdng chdn Iy (hay bang chdn tri) —
chung ta s& khao sat & phan sau - ctia cong thic.

5. Cic cong logic trong ky thudt di¢gn tir



Trong k¥ thuat dién tr ngudi ta sir dung cac phan tir didc biét ciia mach dién, goi 1a cac cong
logic. Cac cong logic thong thuong 1a cong AND, tuong Gng véi phép toan hoi; cong OR,
twong Ung voi phép tuyén khong nghiém ngit; cong XOR, tuong g v6i phép tuyén nghiém
ngit; cong dao NOT, twong tng v&i phép phi dinh; cong NAND, tuong tng v6i phu dinh ciia
phép hoi; cong NOR, tuwong tng v6i phi dinh cia phép tuyén; NXOR, tuong ing voi phu dinh
ctia phép tuyén nghiém ngat.

Cong AND

% Output =X & Y ‘
output (dau ra co tin higu khi va chi khi ca hai dau
¥ vao X va 'Y déu cd tin hi¢u)
| |

Cong OR

Output=XvY
| output (dau ra c6 tin hiéu khi va chi khi c6 it nhat
mot dau vao X hodc Y ¢o tin hi¢u)

Cong XOR

A \ Output=X v Y
output (dAu ra 6 tin hiéu khi va chi khi c6 dung
Y mot dau vao X hodc Y co6 tin hi¢u)

Cong NOT (cong dao)

output Output=—- X . o
(dau ra chi c¢o tin hiéu khi dau vao khong co6 tin hi¢u,
va nguoc lai )




_ Cong NAND

H_
Output=—-(X & Y)
output \ )
=0 Sy (déu ra chi khong c6 tin hi¢u khi khong dau vao nao
Y ¢6 tin hiéu, céc truong hop khic dau ra déu co tin
- hi¢u)
Cong NOR

Output=—(XVvY)

<

ouipL: (d4u ra chi c6 tin hiéu khi khéng dau vao nao c6 tin
Y hiéu)

X

Y

Cong NXOR

Output=—(XVvY)
(dau ra chi ¢6 tin hi¢u khi khong dau vao nao co6 tin

output N A U R
hiéu hoac tat ca cac dau vao déu co tin hi¢u)

Mot mach dién tir thiét ké tir nhitng cdng logic nay sé twong img véi mot cong thic logic, va
nguoc lai, mdi cong thirc logic twong ing véi mot mach dién tir thiét ké tir cac cong nay.

YEA/>CU\H

| >
D
Y. : o— output

) @
>

Mach dién tur trén day tuong Gng voi cong thirc :
Output = ~(=(=(x v y) v =(y ¥ 2)) ¥ = (z & =)

6. Hé cic phép todn day dii



Vi cac ménh dé chi c6 thé nhan mot trong hai gia tri chan ly 1a 7' va F nén ) lugng cac
phép toan hai ngdi (khac nhau) trén ménh dé co tit ca 1a 2* = 16. Chung duogc biéu dién trong
bang sau:B

TN N A
TN T N W
NN T N~
T N NN
NN N w
NN TN A
NN N @
N NN TS
NN T TN
N T T T %
™M N T T e
N TN
N TN T
N T NN
™ NN
T N T
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Trong bang trén cac phép toan 1, 3, 4, 5 chinh 1a cac phép toan &, v, >va =tuong ung.
Nhan xét: phép kéo theo (o) co thé dugc dinh nghia thong qua cac phép phi dinh va
tuyén. Cu thé la:
(A>B) < (=4 vB) (1)
Phép toan 14 co thé dinh nghia théng qua phép kéo theo va phu dinh:
Ky hiéu né bang “|*, ta co
(41B) <(=(45B) @)
va, tr (1), (2) ta thay “|” c6 thé dugc xac dinh thong qua phép phu dinh va tuyén:
A1B) < (= (-4 vB) q ,
Co6 mdt cau hoi rat ty nhién 14 vo1 mot nhom phép todn nao thi du dé dinh nghia tat ca

“l“

cac phép toan con lai trong 16 phép toan néu trén? Dinh ly sau day tra 161 cho cau hoi do.

Dinh Iy 1.1. Bdt cir mét phép todn ndo trong sé 16 phép todn néu trong bang trén déu cé thé

duoc cho thong qua cac phép toan —, & vav.

Chitng minh. Ta chimg minh dinh 1y nay bang cach xac dinh ting phép toan trong s6 16 phép
toan trén qua cac phép toan —, &, v.
Phép toan 1 chinh la phép &, phép toan 3 la phép v. Phép kéo theo (4) va phép toan (14) duoc
biéu dién nhu trén kia da néi. Phép toan (13) chinh la phép tuyén nghiém ngit v . Nhu da biét,
AvB & (AvB)&(—A4v-B)
Phép toan (5) chinh 13 phép dong nhat. N6 duoc biéu 1a :
(A=B) (=4 vB) & (=B vA)
Phép toan thu 8, ta ky hiéu n6d bfmg diu L, dugc dinh nghia nhu sau:
(ALB) < (—A & —B);
phép toan 7, ta tam ky hiéu n6 bang déu |, co thé dinh nghia nhu sau:
(A_/B) < ((—A; & A2) v (—4; & —45)).
Chung t61 danh phan con lai cho ban doc, coi nhu bai tap.
Néu cho trudc mot bang chan 1y thi nd con cho phép ta xac dinh cong thic co bang
chan 1y do.



Vi du: C6 bang chan ly

A A As; D
T T T F
T T F T
T F T F
T F F T
F T T T
F T F F
F F T F
F F F F

Congthuc Do daylaD = (4; & A, & —A3) v (A1 & —Ar & —A3) v (—-A; & A> & A43).
Cong thirc D thu duoc bang cach : Trong bang chan tri ctia D chi sir dung cac dong ma D c6
gia tri dtng (T). Tai cac dong d6, néu bién co gia tri T thi 14y nguyén bién, néu c6 gid trj F thi
ay phu dinh cta bién. Mdi dong dung cta bang chan tri dugc biéu thi bang mot cong thirc, 1a
hdi cta cac bién hodc phu dinh bién chon theo cach vira trinh bay. Cac cong thirc twong tng
v6i dong ding dugc lién két véi nhau bang dau toan tuyén, két qua 1a D.

Nhém phép toan du dé dinh nghia tit ca cac phép toan khac duoc goi 1a hé cac phép
toan day du. Nhu ta thay, dinh 1y 1 khing dinh ring (—, & V) 1a mot hé cac phép toan day du.
Céc cap phép toan (5, —); (— V) ciing la cac hé phép toan day du.

II.  Quy luit va mau thuin logic

1. Khdi niém quy ludt va mau thuén logic

Trong logic hai gia tri ma ta dang nghién ctru thi mot ménh dé hodc 1a dung, hodc 14 sai.
Néu ménh d& phi hop véi thuc tién thi no dang, néu né khong phut hop véi thuc tién thi no sai.
N6i chung, dé xac dinh xem mot ménh dé c6 dung hay khong ta phai ddi chiéu voi thyc tién.
Thé nhung c6 mot sé truong hop khong can ddi chiéu tryc tiép voi hién thuc khach quan ta
cling c6 thé biét dwoc ménh dé 1a dung hay sai. Vi du, & mot thoi diém nhét dinh thi ménh dé
troi miea hodc khéng muwa 1a ménh dé dung. Ta biét diéu d6 ma khong can phai xét xem troi
mua hay khéng mua & thoi diém d6. Nguyén nhan & day 1a ménh dé da néu dung trong ca hai
truong hop troi mua va troi khong mua ¢ thoi diém d6. Ma ngoai hai trudng hop do6 ra thi
khong con trudng hop ndo. Nhu vy ménh dé nay ding trong moi truong hop. Nhitng ménh dé
dung trong moi trudng hop nhu vay ta goi 1a ménh dé hang ding, hay quy ludt logic
(tautology). Tréi lai, & thoi diém bét ky, ménh dé troi mwa va khéng mua sai. NO sai trong
truong hop trén thuc té troi dang mua, va sai ca trong truong hop trén thuc té troi khong mua.
Ma ngoai hai truong hop d6 ra thi khong con trudng hop nao khac. Nghia 1a ménh dé nay sai



trong moi truong hop. Nhimg ménh dé sai trong moi trudng hop nhu vay goi 1a ménh dé hang
sai, hay mau thuan logic.

Cac khai niém quy luat va mau thudn logic vira néu c6 y nghia rat quan trong. Trong
logic ménh d&, mot suy luan dung va chi ding khi cong thirc biéu thi né 1a quy luat logic, va nd
khong thé nao dung duoc khi cong thirc biéu thi né 1a mot mau thudn logic. Quy luat logic
cling chinh 1a c4c dinh ly trong cac hé tién dé va hé suy luan tu nhién cua logic ménh dé ma ta
s& nghién ciru ¢ nhimg phan sau.

2. Cdc phwong phdp xdc dinh quy ludt va mau thudn logic
a) Lap bang chan ly

Theo dinh nghia o muc trén, ménh dé 1a quy luat logic néu n6 dung trong moi truong
hop. Bé y ring mdi truong hop twong ung véi mot phan bd gia tri chan 1y ciia cic ménh dé
don. That vay, chéng han, véi truong hop “troi mua” thi cdc ménh dé don troi mua, duong uot
c6 gia tri dung; trong khi d6 cac ménh & troi ndng,... co gia tri sai. Noi cach khac, truong
hop “troi mua” (mg voi phan bd gia tri “ding”, “dang”, “sai”, ... cho cic ménh dé don troi
mura, dwong wét, troi ndng ... twong tng. Nhu vdy ménh dé 1a quy luat logic khi va chi khi tai
tat ca cac dong trong bang chan 1y cua cong thirc ciia né déu cé gia tri T (dung). Tuwong tu nhur
thé, ménh d& 1a mau thuin logic khi va chi khi tat ca cic dong trong bang chan 1y ciia cong
thirc ctia né déu co gia tri F (sai). Chinh vi vay lap bang chén Iy ta c¢6 thé xac dinh xem ménh
dé co phai 1 quy luat ogic hay khong. Khong nhiing thé, bang bang chan 1y ta con c6 thé xac
dinh xem ménh d& c6 13 mau thuan logic hay khong.

Cho trudc mot cong thirc. Cin cir vao cac phép toan di biét, ta c6 thé lap bang chan ly
cua cong thirc dé nhu sau.

Buée 1. Trude hét ta xac dinh xem trong cong thirc da cho c6 bao nhiéu ménh dé don
khéac nhau. Dé v réng néu mot ménh dé don nao d6 xuét hién nhiéu lan ta cling chi tinh mot
lan. Néu trong cong thirc c6 n ménh dé don khac nhau thi bang chan 1y cta cong thuc dy ¢ 2"
dong. Mdi dong clia bang chira mot su phan b gid tri chan 1y cta cac ménh dé don trong cong
thirc ciing véi gia tri chan 1y ctia cac cong thirc xuat hién khi xdy dung cong thirc khao sat, va
tat nhién, ca gia tri chan 1y cta cong thirc khao sat nita. Ta ké ngay bén dudi cong thirc mot
bang gém 2" dong va m&i ménh dé don, mdi diu toan déu twong Gmg v4i mot cot.

Buéce 2. Vi ménh @& don tht nhat (thtr ty co thé chon tily ¥) ta chia bang thanh hai
phan trén dudi déu nhau. Tai cot ctia ménh dé d6 & cac dong thudc phin dau ta ghi gia tri T
(dung), & cac dong thudc phan sau ghi gia tri F (sai). Vi ménh dé don tha hai, hai phan cua
bang lai duoc chia doi. Bay gio ta ¢ bon phan. Tai cot ctia ménh dé nay, & cac dong phan 1¢ ta
ghi gia tri T, cac dong phan chin ghi gia tri F. Vi cac ménh dé don con lai 1am twong ty : cac
phan da c6 cua bang duoc chia thanh hai phan trén dudi, ¢ cac dong phan 1é ghi gia tri T, cac
dong phan chin ghi gia tri F. Pay la budc gan gi tri cho cac ménh dé don. D¢ ¥ rang trén cing



mot dong cua bang thi mot ménh dé don du c6 thé xuat hién nhidu 1an nhung bao gio ciing c6
cung mot gia tri.

Budc 3. O budc nay ta tinh gid tri ctia cac 6 con lai trong bang, day chinh 14 gié tri cua
cac cong thirc dugc tao thanh tir cic ménh d& don co mit trong cong thirc ta dang khao sat. Gia
tri chan ly ctia cac cong thuc tao thanh tir caic ménh dé don xét trong khudén khd cong thuce
khao sat dugc xac dinh tai mdi dong cin ctr vao gia tri cdc ménh d& don trong dong d6 va cac
phép toan logic ctia n6. Luu y rang cac cong thirc ndm trong ngodc don trong cing phai dugc
xac dinh trudc, rdi sau d6 can cur trén gia tri chan 1y cua chung dé xac dinh gia tri chan 1y cia
cac cong thire c6 chura chiing.

Cot gia tri duge thuc hién cudi cung la cdt gia tri cua cong thirc khao sat. Can ctr vao
cot nay co thé biét cong thirc c6 1a quy luat logic hay khong, nén né duoc goi 13 ¢dt dai dién.
Dau toan tuong Gng voi cot dai dién goi 14 ddu todn chinh cia cong thirc. Dong c¢6 gia tri T &
cot dai dién goi 1a dong dung, dong co gia tri F ¢ ¢t dai dién goi 1a dong sai. Mot cong thuc 1a
hang ding (hay con goi 1a quy luat logic) neu trong bang chan 1y cta né, cot dai dién no c6 gia
tri T & tht ca cac hang. Néi cach khéc, cong thirc 1 hing dung néu tit ca cac dong trong bang
chan 1y ctia n6 déu 1a dong ding. No6i cach khac, cong thirc 1a quy luat logic néu bang chan 1y
ctia n6 khong co dong sai. Cong thirc 13 hang sai (hay mau thudn logic), néu cot dai dién trong
bang chan 1y ciia né c6 gia tri F tai mdi dong, nghia 1a khi tat ca cac dong trong bang chan ly
déu 1 dong sai. Hay ciing vay, cong thirc 1a mau thudn logic khi trong bang chan 1y cta nd
khong c6 dong ding.

Vi dy, bang chan ly cia cong thic (p v g) & (—r) nhu sau:

P v g9 & (= 7
T |\T|T |F |F|T
T |\T|T |T |T|F
Dong ding T |\T|F |F |F|T
T \T|F |T |T|F
F|\T|T |F |F|T
Dong sai F|\T|T | T |T|F
F|\F|F | F |F|T
F|\F|F | F |T|F
T

Cot dai dién

Cong thirc c¢6 thé vira khong phai 1a quy luét logic, vira khong 1a méau thuan logic. Cong
thire vira xét trén day la mot cong thirc nhu vay.
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Vi du sau day minh hoa tirng budc 1ap bang chan 1y cia mot cong thirc. Trong vi du
nay chiing toi danh sb cac phép toan cé trong cong thirc theo thir tir giam dan do wu tién dé ban
doc dé theo dai trinh tu thuc hién chung, cac s6 duoc ghi trén dau cac diu toan tuong Ung.
Cong thuc khao sat: (pvq) & (pvr)D(=pv—-r1)v(—q& —1).

Do uu tién thuc hién cac phép toan 1a (sb cang nho do wu tién cang cao) :

Ly |2 (1] (41 [2|1] [3]|1 211

(v g &P vi)osHEp YV a0 vVvI(iEqg &=

Céc phép toan c6 cung do uu tién c6 thé thuc hién theo thir tu tuy y.

Trong cong thirc nay c6 ba ménh dé don khac nhau 1a p, q va r. Vay bang chan 1y cua
no6 c6 2° = 8 dong. Ké bang va gan gia tri cho cac ménh dé don (coi p 1a ménh d& don tha nhét,
q tht hai va r thu ba), ta dugc:

(pvad & pPvio)sEp Vv v (oqg &)
T T T T T T T T
T T T F T F T F
T F T T T T F T
T F T F T F F F
F T F T F T T T
F T F F F F T F
F F F T F T F T
F F F F F F F F

Thuc hién cac phép toan c¢6 do uu tién 1, ta dugc bang sau :

(pvaed & pPvo)ysEHp Vv -nDv(iEqg &)
T|T|T T|T|T F|T F|T F|T F|T
T|T|T T|T|F F|T T|F F|T T|F
T |T|F T|T|T F|T F|T T|F F|T
T F T|T|F F|T T|F T|F T|F
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F

F

T

T

Thuc hién cac phép toan c6 do wu tién 2, ta duoc :

(PvgYg & pPvi)osEEpyY a1V (=g &)

F|T|F|F|T

F|T|\F|T]|F

T F|F|F|T

TIF|T|T]|F

F|T|F|F|T

F|T|F|T]|F

TIF|F|F|T

TIF|T|T|F

FIT FIF|T

FIT/T|T|F

FITIFIF|T

F|T/T|T|F

TIFIT|F|T

TIFIT|T|F

TIF|T F|T

TIF|T|T|F

T|T|T|T|T|T|T

T |T|T|T|T|T|F

T|T|F|T|T|T|T

T|T|F|T|T|T|F

F|T|T|T|F|T|T

F |T|T|F|F|F|F

F |F|F|F|F|T|T

F |F|F|F|F|F|F

Trong bang trén gia tri tai mdi cot danh bong dam nhén dugc can cur vao gia tri tai hai

cdt danh bong mo hon hai bén no.

Thuce hién phep toadn tiép theo, ta duoc :

(v g &pPvi)osEpy oD vicqg &=

FIT/F|F|T|F|F|T/F|F|T

F|IT/T|T/F|T|F|T/F|T]|F

FIT|F|F|T|F|T|F|F|F|T

FIT|T|T|F|T|T|F|T|T|F

TIF|T|F|T|T|F|T|F|F|T

TIF|T|T|F|T|F|T|F|T|F

TIF|T|F|T|T|T|F|F|F|T

TIF|T|T|F|T|T|F|T|T|F

T|T|T|T|T|T|T

T |T|T|T|T|T|F

T |T/F|T|T|T|T

T|T|F|T|T|T|F

F |T|T|T|F|T|T

F |T|T|F|F|F|F

F |F|F|F|F|T|T

F |F|F|F|F|F|F
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Két qua mdi nhan dugc trong ¢t danh bong dam cta bang nay cén ctr vao cac cft danh
bong mo hon.

Bay gio thuc hién phép todn con lai, tirc phép toan chinh, ta dugc :

(Ppvad & pPvioosEHp VY v (g &)
T |T|T|T|T|T|T|F|F|T|F|F|T|F|F|T|F|F|T
T |T|T|T|T|T|F|T|F|T|T|T|F|T|F|T|F|T|F
T |T|F|T|T|T|T|F|F|T|F|F|T|F|T|F|F|F|T
T|T|F|T|T|T|F|T|F|T|T|T|F|T|T|F|T|T|F
F |T|T|T|F|T|T|T|T|F|T|F|T|T|F|T|F|F|T
F |T|T|F|F|F|F|T|T|F|T|T|F|T|F|T|F|T|F
F |F|F|F|F|T|T|T|T|F|T|F|T|T|T|F|F|F|T
F |F|F|F|F|F|F|T|T|F|T|T|F|T|T|F|T|T|F

cot dai dién — cot danh bong dam, nhan dugce can ctr vao cac cot danh bong mo - cho
thiy bang c6 hai dong sai va 7 dong dung. Nhu vay cong thic da khao sat khong phai 1a quy
luat logic, ciing khong phai 1a mau thuan logic.

Chung ta vira thay viéc 1p bang chan 1y rat don gian. Voi cong thirc nao cua logic

ménh dé déu co thé 1ap bang chan 1y dé xac dinh n6 c6 phai 1a quy luat hay mau thudn logic
hay khong. Bang chan 1y con dugc sir dung dé giai quyét nhiéu van dé khac.
S6 dong trong bang chan Iy cia mot cong thie phu thudc vao sb lugng ménh dé don khac nhau
tao nén nod va ting theo gap doi khi s6 ménh dé don ting 1én mot. Vi cong thire chira 3 ménh
dé don thi s6 dong 12 2° = 8, chira 8 ménh dé don thi s6 dong da 1a 2° = 256 ! Boi vay, ngudi
ta phai tim cach giam khéi luong tinh toan dé co thé giai quyét duoc nhiéu bai toan logic hon.
O déy ta nghién ctru mot trong nhitng phuong phap nhu vay. D6 1a phwong phdp Idp bang ngir
nghia.

b) Lap bang ngit nghia (bang chan Iy rut gon)

Day la phuong phép xac dinh xem cong thurc cho trudc nao d6 co phai 1a quy luat logic
hay khong bang cach tim xem trong bang chan 1y ctia n6 c6 thé c6 dong sai hay khong, mac du
khong 1ap bang chan 1y ctia cong thirc. Néu khong c6 dong sai ndo trong bang chan 1y cta nd
thi cong thirc di cho 1a quy luat logic. Con néu c6 thi cong thirc da cho khong phai 1 quy luat
logic. Néu nhu trong phuong phap lap bang chan 1y cua cong thuc ta di tir chd biét gia tri chan
Iy ctia cac cong thuc thanh phin dén viéc xac 1ap gia tri cua toan bd cong thirc, thi ¢ day,
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nguoc lai, ta di tu chd biét gia tri cua toan bg cong thurc dén viéc xac dinh gia tri cia cac cong
thirc thanh phan cta no.

Dé nghién ciru phuong phap nay ta xem xét vai vi du.

Vidu 1. Xét cong thirc
(p > ¢9&p >q o ‘

Buéc 1 Nhu da noéi ¢ trén, ta bat dau bang cach gia dinh rang cong thirc nay khong
phai 14 quy luat logic. Vay thi, theo dinh nghia, n6 phai ¢ gia tri F ¢ it nhat mot dong trong
bang chan 1y cta nd. Ta viét gia tri F vao cot twong tmg voi cong thirc d cho ban dau. O cac
budre tiép theo ta s& cb ging xac dinh xem mot dong nhu vy co ton tai khong?

Budc 2 Tiép theo, theo dinh nghia phép o, cong thitc ((p > q) & p) D g chico thé
c6 gia tri F khi cac congthiic (p o ¢q) & p va g cOdcécgidtri tuongungla 7 va F. Vi
vay ta ghi cac gia tri d6 vao nhiing vi tri tuong ung.

Buéc3 (p D q) & p chicothécogiatri T khica (p o ¢) va p déuco gia tri
T. Ta ghi cic gia tri d6 vao chd cta ching. O budc 3 niy ta con ghi thém gia tri F ctia ménh
dé don ¢ da biét 6 budc 2 (ndi chung & bude thir bat ky ta ghi ca gia tri clia tit ca nhiing
ménh d& don da biét tir cac budc trude no).

Budc 4 Congthiic (p D ¢), voigiatri T ctap, chicothécogidtri T khi g c6
gia tri 7. Ta ghi cac gia tri vira tim ra d6 vao bang. Ta ciing ghi thém, nhu da no6i ¢ phia trén,
tat ca cac gia tri chan 1y da biét ¢ cac budc trude d6 cna cac ménh dé don.

Buoc \(p > q@ & p D ¢
1 F
2 T F
3 T T F
4 | TS | T T F

Pén day ta da xac dinh duogc gia tri ctia tat ca cac lan xuét hién cua cac ménh dé don trong
cong thire. Bang da 1ap xong. Dong cudi cung ciia bang cho biét didu kién ma mot dong trong
bang chan Iy cua cong thirc phai thoa méin dé gia trj cua cong thic trong dong d6 1a sai. O dong
cudi clng cua bang trén ddy ta thdy ménh dé don ¢ vira dung lai vira sai. Nhu vay diéu kién ma
ta xac dinh dugc 12 mot didu kién mau thuin nén khong dong nao trong bang chan 1y ciia cong
thirc c6 thé thoa man dugc. No6i cach khéc, cong thire 1a quy luat logic.

Bang goi 1a dong néu & dong cubi ciing cua nd cd nghich 1y, chiang han nhu c¢6 nhitng
cong thurc vira ¢o6 gia tri ding vura ¢6 gia tri sai.
Vidu 2. Xét cong thirc

v q) & —4q) > p

Budc 1 Ta gia dinh rang cong thuc nay khong phai 1a quy luét logic. Vay thi, theo

dinh nghia, phai c6 gia tri F ¢ it nhit mot dong trong bang chan 1y cua né. Ta viét gia tri F
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vao cdt tuong ung véi cong thirc da cho ban dau. O cac bude tiép theo ta s& ¢ ging xac dinh
xem mot dong nhu vay ¢ ton tai khong?

Budc 2 Tiép theo, theo dinh nghia phép o, cong thitc ((p v g ) & —¢) D p chi c6 thé
co gia tr1 F' khi cac congthuc (p v g ) & —g va p co cac gidtri tuongungla 7 va F. Vi vay
ta ghi cac gid tri d6 vao nhiing vi tri twrong Gng.

Budc3 (pv q)& —q chicothécogiatri T khica(p v q) va —q déu co gia tri
T. Ta ghi cac gia tri d6 vao chd cta chung. O budc 3 nay ta con ghi thém gid tri F cta ménh
dé don p di biét & budc 2.

Budc 4 Cong thire — ¢ chi co thé co giatri 7 khi ¢ c6 gid tri F. Ta ghi cac gia tri
vira tim ra d6 vao bang. Ta ciing ghi thém, nhu d néi ¢ phia trén, tit ca cac gia tri chan Iy da
biét & cac bude trude do cua cac ménh dé don.

Budc 5 Congthic (p v ¢ ) codthé cd giatri T trong hai truong hop: Khi p cé gia tri
T va khi g c6 gia tri 7. Dé biéu thi diéu ndy, ta phan doi bang, mdi bang con twong tmg véi
mot trong hai truong hop da néu trén:

Buoc ( v q) & —=q) D p

1 F
2 T F
3 T T F
4 T F F
Bang con thir nht
51| T X F F
Bang con thtr hai
52 | X T F F

X trong bang nay c6 nghia la gia tri bat ky.

Ca hai bang con ctia bang ban dau déu dong, ta nodi rang bang ban dau 1a bang dong.
Nhu da thay & cac bude 5.1 va 5.2, ca hai truong hop p ¢6 gia tri 7 va ¢ ¢ gia tri T déu dan
dén két qua vo 1y. Nhu vay c6 nghia 1a khong ton tai bat ctr to hop cac gia tri chan 1y ndo cta
cac ménh dé& don thoa mén diéu kién dé gia tri cua cong thirc di cho ban dau 1a F. Vay, ta ¢
thé két luan gia dinh ban du cia ta raing cong thic ((p v ¢) & ¢q) > p khong phaila
quy luat logic da 1a mot gia dinh sai lam. Vanhu vay, (p v ¢) & ¢) D p phaila quy
luat logic.

Bang theo kiéu bang ma ta vira xay dung duoc nhu trén cho mét cong thirc nao d6 goi
la bang ngir nghia cia cong thirc do.

Qua hai vi du trén ta thiy ring bang ngir nghia cta cong thirc ¢o thé phan thanh cac
bang con (nhu trong vi du 2), hoac khong phan thanh cac bang con ( nhu trong vi du 1). Bang
ngir nghia cta cong thirc con c6 thé phan chia thanh cic bang con, rdi cac bang con do, dén
luot no, ciing lai phan thanh céc bang con nho hon nira, ... Khi nao thi bang phai phan chia ra
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thanh cac bang con? Nhiing suy luan nham tim ra céc gia tri cua cic cong thic trong 2 vi du
trén ddy cho ta thdy rang diéu d6 xay ra khi ta tir gia tri dd xac dinh cta mot cong thirc ¢d
ging xac dinh gia tri ciia cac cong thic thanh phan cta nd. Va c6 phai phan chia bang hay
khong 1a tuy thudc vao dang ctia cong thirc c6 cac cong thirc con thanh phan ma ta dang mudn
xac dinh gia tri.

Chii y: O vi du 2 trén day, néu ta sir dung gia tri di biét tir bude thir 2 ctia bién p, hoic
néu ta sir dung gia tri da biét tir budc s6 4 cia g dé cung voi gia tri da biét cia cong thuc p v
g tién hanh xac dinh gia trj ctia cac bién con lai thi ta khong can phai phan chia bang ra thanh
cac bang con. Bang ngir nghia ctia cong thirc ¢ vi du 2 khi d6 ¢6 dang nhu sau:

Bwoc |(p v q) & — q) D p
1 F
2 T F
3 T T F
4 T F F
5 F | T F F
6 F T F F

O dong sb 6 ta thiy bién ¢ vira ¢ gia tri T vira c6 gia tri F. Diéu nay ching to rang
khong c6 dong sai nao trong bang chan ly ctia cong thuc da khao sat. Noi cach khac, cong thirc
ma ta da khao sat 1a mot quy luat logic.

Ban doc dd nhan thiy rang trong vi du trén day ¢ budc s6 5 ta c6 thé sir dung gia tri da
biét ctia bién p, ma ciing c6 thé sir dung gia tri dd biét cia bién ¢. Tong quat hon, khi da biét
gi tri cta cong thic dang 4 ® B (v6i ® 1a mot trong cac phép toan ménh dé o, &, v, v )
va gid tri cac cong thirc thanh phan A va B cta né thi vin dé dit ra 13 nén chon gia tri nao trong
cac gid tri da biét d6 va co thé sir dung dong thoi ca hai gia tri d6 hay khong? Dya vao bang
dinh nghia ctia cac phép toan ménh dé ta c6 ciu tra 101 nhu sau cho ciu hoi nay:

* Néu viéc st dung ca hai gia tri cia A va B khong mau thuin véi gia tri da biét cua 4
® B thi ta dung ca hai gia tri do.

* Néu viéc sir dung ca hai gia tri cia A va B mau thuin voi gia tri da biét cua cong
thitc 4 ® B thi ta ding mot trong hai gia tri d6. Va phai st dung gia tri ctia thanh phan nao ma
nhd d6 cung véi gia tri dd biét cia 4 @ B c6 thé xac dinh dugc gia tri cta thanh phan kia. Néu
moi chi biét gia tri ctia mot trong hai thang phan thi ta st dung n6 két hop vai gia trj ctia toan
bd cong thire dé xac dinh (néu dugc) gid tri caa thanh phan con lai.

* Ta ciing co thé coi nhu gia tri da biét cia A va B nhu chua biét va khong sir dung gia
tri nao trong s6 chiing (nhu trong vi du 2 trén day).

Lién két nhimg diéu da trinh bay trén day voi dinh nghia cac phép toan logic, ta rit ra

cac quy tic chung sau dy vé cach xay dung bdng ngit nghia cua cong thirc :
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1 — A 8 Av B
= A=F = B=T
T F F
2 — A 9. Av B
= A=T = A=T
F F F
3. A&B 10. A>B
= A=T,B=T = B=T
T TT
4. AvB 11. A>B
= A =F,B=F = A=F
F TF
5. A>B 12. A&B a) A=F,B=X
= A=T,B=F =
F F b) B=F, A=X
6. A&B 13. Av B a) A=T,B=X
= B=F =
F F T b) B=T, A=X
7. A&B 14. A>B a) A=F, B=X
= A =F =
F F T b) B=T, A=X

Céc quy tic tir s6 1 dén s6 5 tao thanh nhom quy tic I, nhom II gdm céac quy tic tir s6 6 dén sd
11, nhém III gdm céc quy tic con lai.

Khi 1ap bang ngit nghia ctia cong thirc, mic du khong bit budc, nhung s& thuan tién hon néu
trude hét ap dung cac quy tic nhom I, néu cac quy tic d6 khong ap dung dugc méi ap dung céac
quy tic nhom I va chi khi khong thé ap dung cc quy tic thudc hai nhom dau méi ap dung céc
quy tic nhom III.
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Bay gio, dé chat chg, ta dua ra mot s6 dinh nghia.

Dinh nghia 1. Mot bang con tan cung (1a bang khong c6 bang con, bang me cta bang
con nay cé thé ciing 1a bang con ciia mot bang khéac) trong bang ngit nghia ctia cong thirc bét
ky duoc goi 1a déng néu nhur no chira dong trong d6 ¢ mot (hodc nhidu) nghich 1y (ching han
nhu ton tai ménh dé don vira c6 gia tri T vira ¢6 gia tri F, hodc cong thirc dang A & B ¢6 gia tri
F, trong khi ca A va B d¢ c6 gia tri T, ...) . Bang me duoc goi 1a déng, néu nhu tat ca cac bang
con cua nd déu dong.

Bang ngir nghia cia cong thic bao gid ciing hodc 1a mot bdang con tin cung hodc la
mot bang me, nén dinh nghia 1 trén day ciing cho ta khai niém vé& bang ngit nghia déng cua
cong thirc.

D& dang chimg minh dwoc ring mot cong thirc 1a quy luat logic bao gid ciing ¢ cac
bang ngit nghia déng va chi cac quy luat logic méi c6 bang nhu thé.

Vi vay, néu st dung thuat ngtr vira dua ra nay thi ta co:

Dinh Iy 1. Céng thic A 1a quy luat logic khi va chi khi A c6 it nhat mot bdng ngir
nghia dong.

So sanh viéc xay dung bang ngit nghia voi viéc xay dung bang chan ly cia mét cong
thirc dé xac dinh xem cong thirc c6 phai 1a quy luat logic hay khong thi ta thiy xdy dung bdng
ngir nghia & phai tinh toan hon rat nhiéu.

Ta xét thém mot vi du ing dung phuong phap 1ap bang ngir nghia.

Vidu 3 Theo truyén thuyét, ngudi dt thu vién Alecxandre 13 Omahr suy luin nhu
sau: “Néu sach ciia cac ngai diing v6i kinh Koran thi sach ctia cac ngai thira. Néu sach cia cac
ngai khong dung véi kinh Koran thi sach cta cac ngai c6 hai. Sach thira hodc c¢6 hai thi can
phai d6t bo. Vay sach ciia cac ngai can phai d6t bo” . Hiy xét xem suy luan d6 ctia Omahr c6
dang khong.

Giai:
Suy luan ctia Omar c6 thé viét duéi dang cong thirc thanh:

(b o9 &(=p 21)&((qvr) 55) O

Néu cong thirc vira dan trén ddy (ta goi 1a cong thirc Omar) 1a quy luét logic thi suy ludn cua
Omar ding. Nguoc lai thi suy ludn cua Omar 1a sai. Ta 13p bang ngit nghia cia cong thirc
Omar.
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((p > 99 & (= p > 1) &g v r > s)) > s
F

T F

T T //F

T T T 7 F

T T F F F

T L//'F /,F F F

T |F &—1 | T |F &—TF F F F

F F F F F F F F

F F T F F F F F

Céc d4u miii tén trong bang cho ta biét cac gia tri ma mili tén chi nhan duoc tir dau.
O dong cudi cling cuia bang ta thiy ménh dé don p vira c6 gia tri F,vira c6 gia tri T (cac
gia tri d6 dugc in ddm & trong bang). Vay bang dong, nghia la suy ludn ctia Omar dlng.

III. Bién d6i twong dwong

Ta ciing c6 thé phat hién ra quy luat logic bang cach bién doi trong dwong cong thirc vé
thanh mot cong thirc khac ma ta da biét 1d c6 1a quy luat logic hay khong. Ngoai viéc tng dung
dé xac dinh quy luat logic, bién ddi twong duong cong thirc con gitip phat hién cac cong thirc
tuong duwong v&i nhau. Nhu di biét, cac cong thirc twong duong véi nhau 13 cac cong thirc co
gia tri logic nhu nhau voi bt cit phan bd gia tri ndo cua ciac ménh dé& don thanh phan cua
chung. Trong phan nay ta nghién ciru phuong phéap bién ddi cua dai s6 boole.

1. Cdc ky higu va hang ding thirc

Trong dai s6 boole, cdc phép todn logic dwoc ky hiéu nhu sau:

A &B kyhiéu la A. B, (hoac AB) Goi la phép nhan logic;
AvB  kyhiéula A+B Goi la phép cong logic;
—A ky hiéu 1a A Goi 1a phép bu logic;

Quy luat logic ky hiéula  I;
Mau thuan logic ky hiéu1a  0;
trddy A>DB  dugcviétthanh A +B.

Dé thdy rang:
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1. A+A =A; Luat déng nhat, luat nudt

2. A.A =A; Luat déng nhat, luat nudt

3. A+B = B+A Tinh chét giao hoan cta phép cong

4. A+(B+C)=(A+B)+C Tinh chat két hop cua phép cong

5. A.B =B.A Tinh chét giao hoan ctia phép nhan

6. A.B.C)=(A.B).C Tinh chat két hop ciia phép nhan

7. A.B+C)=AB+AC Tinh phén phdi ctia phép cong ddi véi phép nhan
8. A+(B.C)=(A+B).(A+C) Tinh phan phdi ctiia phép nhan dbi voi phép cong
9. A+A =1; Dinh nghia 1

10. 4 .A =0; Pinh nghia 0

1. 4 = A Luat hoan nguyén

12. A+B = A.B Luat De Moorgan

13.4B = A + B Luat De Moorgan

14. A(A+B)=A Luat gian lugc

15.A+(AB)=A Luat gian lugc

Trong bt ky mot dang thirc logic nao, néu thay mot biéu thirc (tc 1a mot cong thirc)
nao d6 bang mat bieu thirc khac twong duong vadi n6 thi dang thirc van xéc 1ap, tac 1a van dung.
2. Cacvidu

(HDA+0=A

Chirng minh

A+0=A+ (4. 4)=4

(2)A0=A

Chirng minh

A0=A(A.A)=(AA). A=A4. A =0
B)A+1=1

Chitng minh

A+1=A+ A+ A)=(A+A)+ A)=A+ A4 =1

4 A1=A
Chirng minh

Al=A(A+A4)=A4
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(5A.B+ 4.B =B
Chirng minh:

A.B+A.B =B(A +4) =B.1=8
(6()A+4.B=A+B
Churng minh:

A+ A B=A+4).(A+B)=1.(A+B)=A+B
(7) (A &B) v (A & —B)) > A

= AB+AB +4

= AB+B)+ 4

= A1+4 =A+4 = I, laquy luat logic.
(8)(-A>B) &(=A>—=B))oA

—((A+B). (A +B)) 54
= (A+B).(A+B) o4

= (A+B).(A+B)+ 4

+
o
+
N
_I_
|
+
N

IV. Hé tién d@ cia logic ménh dé

Phuong phap 1ap bang chan 1y cho phép giai quyét hang loat van dé co ban cua logic
ménh d&, vi du nhu xét xem cong thirc c6 phai 13 quy luat logic hay khong, hai cong thirc cho
trudc c6 twong duong hay khong, cong thirc cho trudc cé phai 1a mau thuan logic hay khong
v.v. Thé nhung c6 mot s6 van dé phirc tap hon cua logic ménh d& rit khé hodc khong thé giai
quyét dugc bang phwong phap 1ap bang chan 1y. Béi vy, chung ta xét phuong phéap cac 1y
thuyét hinh thirc.

1. Ly thuyét hinh thivc héa (1y thuyét tién dé héa)

Dé cho don gian, chiing toi chon hé tién dé c6 ngdn ngit khong chira cac ky hidu v va & ma
E. Mendelson di néu trong cubn “Introduction To Mathematical Logic” (hé thdng nay duoc
Hilbert nghién ciru dau tién). Khai niém 1y thuyét hinh thirc hoa dudi day va khéi niém hé tién
dé trong logic vi tir & chuong sau ciing duoc trinh bay dua theo sach nay ciia E. Mendelson.
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Mot 1y thuyét hinh thirc héa (ly thuyét tién dé hoa) S dugc coi 1a xac dinh néu nhu céc
diéu kién sau day duogc thoa man:

1) C6 mot tap dém duogc cac ky tu, goi 1a cac ky tu cua 1y thuyét S. Day hitu han cac ky tu cia
Iy thuyét S goi 1 biéu thirc cua Iy thuyét S.

2) Xac dinh mot tap con cia tdp cac biéu thirc 1y thuyét S. Tap d6 goi 1a tip cac cong thic
cua ly thuyét S.

3) Xac dinh mdt tap céc cong thirc nao do, goi la cac tién dé.

4) Xac dinh mot tap R;, Ry, ..., R, cac quan hé giita cac cong thirc cta 1y thuyét S, goi 1a cac
quy tic suy dién. Vi mdi quy tic R; ton tai mot sé nguyén duong j sao cho voi mdi tap
gdm j cong thirc va mot cong thirc 4 bao gid ciing c6 mot thuat toan xac dinh duge xem j
cong thire d6 véi cong thitc A c6 quan hé R; hay khong. Néu giita chung c¢6 quan hé R; thi

nguoi ta goi A 1 hé qua truc tiép ctia j cong thirc di cho d6 theo quy tic R;.

Vé mit ndi dung thi tién dé& cua mot 1y thuyét 1a mot khang dinh co so cua 1y thuyét do.
Tién d& khéng can chimg minh va khong thé chimg minh duoc trong khuén kho 1y thuyét do.
Vi duy, khang dinh “Qua mot diém nam ngoai mot duong thang co6 thé ké duoc mot va chi mot
duong thiang song song voi duong thing da cho” 1a tién dé s6 5 ndi tiéng trong hinh hoc
Euclid. Tién dé nay duoc cong nhan trong hinh hoc Euclid va khong thé chimg minh hay bac
b6 trong khudn kho hinh hoc do.

Chudi suy lun trong 1y thuyét S 1a mot day hitu han cac cong thic Qi, Qo, ..., Qn , trong
d6 voi mdi 1 <i <n, Q; hodc la mot tién dé, hodc 1a mot gia dinh (hay gia thiét) hodc 1a hé qua
tryc tiép ciia mot sd cong thirc nao d6 dimg trudce né trong diy Qy, Qo, ..., Q, theo mot quy tic
suy dién cua ly thuyét S.

Cong thirc Q duoc goi 1a mot hé qua cia tap cac cong thic I trong 1y thuyét S, néu ton tai
mot chudi suy luin véi cong thire cudi cing 14 Q con céac gia dinh hay gia thiét déu 1a phan tir
cua I'. Noi cach khéc, Cong thirc Q dugc goi 1a mot hé qua cua tdp cac cong thuc I trong ly
thuyét S, néu t6n tai mot day hiru han céc cong thie Qy, Qa, ..., Q, ctia Iy thuyét S, trong d6 Q,
chinh 13 Q va mdi cong thirc Q; trong ddy d6 hoic 1 tién dé ctia S , hodc 1a cong thire tir tap T,
hodc 1a hé qua truc tiép cia mot sd cong thirc dimg trude nd trong diy trén theo mot quy tic
suy dién nao d6 cua Iy thuyét S. Day cac cong thirc nhu vay duoc goi 1a phép suy dién Q tir T.

Phép chimg minh trong 1y thuyét S 1a mot diy hiru han cac cong thirc Q;, Q,, ..., Qy, trong
d6 véi moi 1 <i <n, Q; hodc 1a mot tién dé, hodc 1a hé qua truc tiép ctia mot sd cong thure nao
do6 ding trude né trong diy Qy, Qa, ..., Qn theo mot quy tic suy dién cua Iy thuyét S.

Cong thirc Q duoc goi 1a dinh 1y cua 1y thuyét S, néu ton tai mot phép chimg minh Q;, Qa,
vory Qn , trong d6 Q, chinh 1a Q.
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D@ thiy rang néu Q 1a mot hé qua cua tap cac cong thirc I, nhung T = & thi ta c6 mot phép
chtng minh. Trong trudng hop d6 ta c6 phép ching minh cua Q. Néu c6 mot phép suy dién Q
tir tip cong cong thirc I = {By, Bo, ..., By} thi B voi 1 <1<k duoc goi 1a cac tién dé, hoic gia
thiét. Nguoi ta ky hidu “Q 1a hé qua coa I 1a N&& = (B, B,, ..., By} thi,
thay vi viét {B}, B,, ..., B} Q. taviétB;, By, =, By Q. =

Nguoi ta con ¢ thé mé rong khai niém phép suy dién tir tap cong thirc cho trude bang cach
khong doi hoi tap cong thirc d6 phai hiru han. Trong truong hop ctia ching ta diéu dé c6 nghia
1a tap " ¢6 thé vo han, I’ = {B, B,, ..., By, ...}. Néu ton tai mot phép chimg minh cta Q thi,
hién nhién, theo dinh nghia dinh 1y cta Iy thuyét S, Q 13 dinh 1y ctia S . Néu Q 1a dinh 1y thi ta
viét  Q, nhu vaytta co hai ky hiéu twong duong cho dinhly Qla  Qva @ Qr
Turkdinh nghia néu trén diy dé nhan thiy cac tinh chat:
(H)NéuT'cAva THQ thi AFQ;
(2) T' Q khi va chi khi ton tai mot tap I'y hruhansaocho I''cT'va I'1- Q.

O day I’ I Q duoc hiéu theo nghia rong, ' ¢6 thé c6 vo s6 phan ti.
(3)Néu I''FQva I' - Bvoimoi Btirtap I'; thi T' - Q.
Tinh chét (1) néi 1én rang mot tap nhiéu gia thiét hon thi c6 nhiéu hé qua hon. Tinh chat (2)
xuét phat tir tinh chat (1) va nhan xét sau ddy: Trong bat ctr phép rat ra hé qia tir mot tap cong
thirc cho trudc s thi sb cong thirc bao gior ciing hitu han. Y nghia cua tinh chit (3) ciing d&
hiéu: Néu mdi cong thirc ctia tap I'; déu 1a hé qua ctia tap cong thirc I thi moi hé qua cua tap I
cling 1a h¢ qua cua tap cong thuc I

2. Ly thuyét S (Hé tién dé S)

Bay gio chiing ta khao sat 1y thuyét hinh thic S cua logic ménh dé. Ly thuyét S duoc xéac

dinh qua 4 phan sau day:

(1) T, o, (,) va céc chir cai la tinh in hoa c6 hoac khong cé chi s6: A, B, C, Ay, A, ..., By, B,
., Ci, Cy, ... lacacky twcia S. A, B, C, A, Ay, ..., By, By, ..., Cy, Co, ... & day 1a cac
ménh dé don; —, o 1a cac phép toan logic.

(2) a) Tt ca cac ménh dé don déu 1a cong thirc ctia S .

b) Néu A, B 1a cong thirc cua S thi (A), (B), = A, A o B 1 cic cong thic cia S .
¢) Ngoai ra S khong c6 cong thirc nao khac.

(3) Cho A, B, C la cac cong thuc bat ky cta hé S . Khi do6 cac cong thirc sau day la tién dé cua
hé S:

(A1) (A>(B>54);
(Ar) ((A>(B>C) o((A>B) o(A>C);
(A3) (=B >—=A4) >(—B>4) oB))

(4) Quy tic suy dién duy nhat ctia S 1 Modus Ponens:
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A > B,A
B

MP

Nhin xét: Vi A, B, C trong cdc tién dé trén cé thé la cdc cong thirc bat ky nén S chira mét s6

lwong vo han cac tién dé.

(A3) c6 thé dugc thay thé boi (As”) vé6i

(A3’): (=B >—4) 5(A oB).
Céc phép toan — va > dugc dinh nghia bdi hé cac tién dé khung (A)), (Az), (As). Con cac phép
toan logic khac c6 thé dinh nghia nhu sau:

AvB < —A>5B;

A& B <& —(A>-B);

A=B & (A>B)& (B D4)

Vi du sau day cho thay phép chimg minh dugc thuc hién trong Iy thuyét S néu trén nhu thé
nao:

Chimg minh rang A DA.

Churng minh:

1. (A>(A>4) >4)) tién de,
2.(A>((A>A) 2A4)) o((A>(A>A) o(4A>A)) tién dé

3. (A>(A>A) (4 >54)) tw 1, 2 va MP,
4.4 >5(4>54) tién dé
5.4A-4 3, 4 va MP

Vi du trén ddy cho thiy thuc hién phép chimg minh trong hé tién dé 1a cong viéc rat
kho khan.

Dinh 1y suy dién sau day 1a mot tinh chat rat quan trong ciia Iy thuyét S (cac dinh 1y vé
hé S, goi la cac siéu dinh 1y, hay dinh Iy meta, nhung dé cho don gian, trong trudng hop khong
so bi nham 13n voi cac dinh 1y cta chinh hé S, ta s& goi 13 dinh Iy). Dinh 1y nay gitp cho ta
thuc hién cdc phép ching minh trong S dé dang hon. Ching t6i khong din ra day phép ching
minh siéu dinh 1y nay.

Dinh Iy 1.2. (Pinh 1y suy dién, dugc Erbran phat biéu va chirng minh nam 1930) Néu 7~ 1a tap
cac cong thire, 4 va Blacaccongthucva 74 |- B thi ['|- A>B.

H¢é qua 1.3.

()A>B,B>C } A>C.

2)A>B>5C), BFASC
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Churng minh (1):

1.A>B gid thiét
2.B>oC gia thiét,
3.4 gid thiét,
4.B 1, 3, MP
5.C 2,4, MP

Nhuvay 4 oB, Bo>C, A+ C. Tu day, theo si€udinh 1y 1,taco :
A>B Bo>CH 4A-C.

Churng minh (2:)

1.A>B>C) gia thiét,
2.B gid thiét,
3.4 gid thiét,
4 B>5C 1, 3, MP
5.C 2,4, MP

Nhu vay A > (B > C), B, A C. Tur day, theo siéudinh 1y 1, ta c6 :
A>B>C),BFA>C.

3. Cidc hé tién d@é khdc ciia logic ménh dé

Thay céc tién dé A, Ay, Az hodc mot s trong sb d6 bang nhiing tién dé khac cua logic ménh
dé, twong duong véi h¢ S . O day chiing t6i chi xem xét hé tién dé, trong d6 cac tién dé, ngoai
cac phép toan S va — nhu 6 hé S, con co thé chira cac phép toan & va v. Mot hé tién dé nhu
vay rat tién loi khi st dung, vi cac phép toan & va v tr¢ thanh cac phép toan ban dau, chtr
khong phai chi 1a cac phép toan dugc dinh nghia thong qua > va —.

Sau day 1a hé tién dé do, ta ky hiéu n6 1a CL (viét tat chit Classical Logic) — Hé logic c¢b dién.
Céc phép toan co so 1a o, —, & va v.

Véi moi cong thire A, B, C, nhitng cong thirc sau day 1a tién dé:

(Cl) Ao(B>2A);

(C2) AoB>20C)>((A>B)o(A>20));

(C3) (A&B)oA

(C4) (A&B)>B;

(C5) Ao(B>(A&B));

(C6) Ao (AvB);

(C7) B>o>(AvB)

(C8 (AoC)>((BoC) o((AvB)D(C))

(C9) (AoB)o((A>—-B)>—-A);

(C10) ——A DA

25



Quy tic MP 4> 8,4

B
So sanh hai hé S va CL ta thiy rang tit ca cac tién dé va quy tic cua S déu 1a cac tién dé va
quy tic cua hé CL. Nhu vay, S 1a hé con ciia CL. Nhung mat khac, st dung cac dinh nghia &
va v nhd S va — ta ciing dé dang chimg minh dugc rang tat ca cac tién dé ciia CL 1a tién dé
hodc dinh 1y cua hé S. Nhu vy S va CL la twong duong.
Vi du ching minh trong hé CL dinh ly

Fp&(qvr)op&q) vip&r) ,
Vi S 1a hé con cta CL nén si€u dinh 1y 1 va hé qua 1 cua né ciing diing doi voi CL. Chung ta
dung céc khing dinh d6 dé chimg minh dinh 1y da néu.

l.p&(qvr) gia thiét
2.(p&(qvr)>op tién dé C3
3.(p&(qvr)D(qVvr) tién dé C4
4.p 1,2, MP
S.qvr 1,3, MP
6.p>(q> (p & q)) tién dé C5
T7.po(>(p &) tién d& C5
8.(q>(p & Q) 4, 6, MP
9.ro(p &1)) 4,7, MP
10.(p& QP> (p&q) Vv (p &1)) tién dé C6
11.p&1)>((p&q) VvV (p & 1)) tién dé C7

2.2 &) 2(P& P2 (P& PV &) 2(@2(p&q Vv (p&1)
hé qua 1 cua dinh 1y suy dién

B.opP&)o((p&no(p&qvp&n)o>ro(p&q v (p&r)
hé qua 1 cta dinh 1y suy dién

14.(r&P>((p&PVvp &) >(q2((p&q) v (p &)

8,12, MP
15.9q2((p&q) v (p &1)) 10, 14, MP
16. (p& o (p&PVv (&) (p&q Vv (p &)
9,13, MP
17to2(p&q) Vv (p &1)) 11, 15, MP
18.@> (P &PV EEN D> (P&YVE&DND(@vD) > (P& v (p&D))
tién dé C8
9.2 (&Y V(P &N (VD> (p & v (p &)
15, 18, MP
20.(qvr) o ((p&q) Vv (p &1)) 17, 19, MP
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21.(p& qQ Vv (p &) 5,20, MP
Nhuvay: (p&(qvr) F (p & q) v (p & r). Tir day, theo dinh 1y suy dién, ta dugc diéu
phdi chimgminh F (p& (qvr)D((p & q) Vv (p &1)).

V.  Hé suy luan ty nhién ciia logic ménh dé

1. Céc quy tic

Heé suy lun ty nhién khong c6 cac tién d&, ma chi bao gdm céac quy tic suy luan. Cac quy tic
thuong dugc chia ra 1am hai loai: Loai dua mt phép toan vao cong thirc (goi tat 1a Quy tac
nhap), va loai khir bé phép toan tir cong thirc (goi tét 1a loai khir). Cac quy tic d6 nhu sau:

V6i 4, B 1a cac cong thirc bat ky

, A B
uy tac nhap & (ky hiéu &; .
Quy ap & (ky hiu &) &8
Quy tic khir & (ky hiéu &.) A&B ; A&B
A B
, A B
uy tac nhap v (ky hiéu v; N
Quy ap v (ky hiu v;) 1V B 1B
Quy tic khir v (ky hiéu v,) AvB,~4 ; Av BB
B A
, B.—B
uy tac nhap — (kv hiéu -7 : *
Quy ap — (ky hiéu —) — (*)
Quy téc khtr — (k¥ hiéu —) —7‘4
L o B
Quy tac nhap > (ky hiéu ) (*)
ADB
Ouy tic khir > (kg hiéu o) %

2. Chuéi suy dién va phép chirng minh

Ciing nhu véi hé tién d¢, véi hé suy luan ty nhién ciing c6 cac chudi suy dién va phép
chuing minh.

Chudi suy dién trong hé suy luan tu nhién 1a mot dy céc cong thirc ké tiép nhau, trong
d6 mdi cong thuce hodc 1a mdt gia thiét, hodc 12 mot gia dinh, hodc dugc rit ra tir cac cong thirc
dung trudc no trong diy theo mot trong cac quy tic cta hé suy luan tu nhién.

Vi du chudi suy dién:
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1" A>B

2. -BvC

3". -C

4. - B 2,3, Ve
5. A

6. B 1,5, o

(Trong cac chudi suy dién va phép chimg minh tir ddy vé sau du * phia trén bén phai
cta sd tha tu cong thirc noi rfing cong thuc do 1a mdt gia dinh, diu + & vi tri nhu vay cho biét
cong thirc 1a mot gia thiét).

Véi quy tic (¥), dé cho don gian khi xay dung phép ching minh hay rat hé qua tir mot
tap cong thic cho trude c6 thé doi hoi B 1a gia thiét sau cing trong diy cong thirc cta suy luan
do6 va B chua bi loai bé khoi suy luan d6. Khai niém cong thirc bi loai bé khoi suy luan (khéi
chudi suy dién) duoc dinh nghia nhu sau:

Néu gia thiét B 1a cong thirc thi i trong diy. O budc n ta ap dung cong thirc B véi mot hodc hai

cong thirc khac theo quy tic hoac

A>D B
thi tit ca cac cong thic ké tir thir i dén n — / déu goi 14 bi loai khoi diy cong thirc cua chudi
suy dién.
Pé khoi nham 1an, ngudi ta dung ddu ngodc vudng dé tach riéng cac cong thic bi loai. Vi du,
trong suy ludn sau day:

1. 4
E+. A o B

. B 1,2, >
4. (4 >B)oB 2,3, >

5. A>(A >B)>B) 1,4 >
(Ta dung diu + & goc trén bén phai cia sb thir ty cong thire dé ky hiéu rang cong thirc d6 1a
mot gia thiét).

O budc 4, ap dung quy tic = dbi v6i cac cong thire 2 va 3, ta dugc cong thire s6 4.
Pong thoi vai viée ap dung quy tic nhu vy, cac cong thirc 2 va 3 bi loai bo (ta cho ching vao
trong ddu ngodc vudng). Tiép theo, & budc 5, ap dung quy tic > ddi vé6i cac cong thirc 1 va 4,
ta duoc cong thic sb 5. Khi d6 cac cong thirc 1 va 4 bi loai khoi chudi suy dién (cac cong thirc
2 va 3 da bi loai tir trudce). cac cong thire da bi loai bd ¢ budc thir i thi khong thé duoc st dung
¢ céc bude sau do6 nira.

Mot phép chirng minh cong thuc 4 trong hé suy ludn ty nhién nay 1a mot day cac cong
thirc cua h¢, trong do mdi cong thue hodc 1a mét gia thiét (gia dinh), hodc nhéan dugc tor mdt sb
cong thirc dimg trude né trong diy theo mot trong cac quy tic cua hé. Ngoai ra, cong thirc cubi
cung trong diy 1a A, va bat cir mot gia thiét nao trong diy ciing déu da duogc loai bo khoi
chudi suy dién & mot budce nao do.
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Cong thirc A duoc goi 13 hé qud cua tap cac cong thuc (tap gia thiét) T' khi va chi khi

ton tai mdt day cac cong thure cua hé¢ ma moi cong thue trong s6 d6 hodc 1a phan tir cia I', hodc

1a nhan duogc tir cac cong thie dimg trudc trong diy khi ap dung mot trong sd cac quy tic cua

hé. Ngoai ra, cong thirc A 1 cong thirc cudi cung ciia day do, diy 1a hiru han.

Néu ton tai mot phép ching minh ciia cong thirc A trong hé nay thi A dwoc goi 1a dinh Iy cua

he.

Mot vai vi du vé phép chimg minh trong hé suy luan ty nhién.

Chirng minh cdc tién dé ciia h¢ S :

a)A>(B oA

1" A

"B

E. A 1

4. AoB 2,3, 5

5.A>(B>2A) 1,4, o

b) (A >((B>C)) o((A>B) 5(4>C))

"1 A>(B>0)

(2" ASB

3" A

4.BoC

5.B

6.C

7.A>C

| 3.(AoB)o(A>0()
9.Ao>B>2C)>((A>B)o(A2(0))

c)(—B > —A4) >((—B o A4) o B)
[ 1. -B>—-A

2t BoA

3". —B

4. —A

5. A

6. —B

7.B

| 8.(—-Bo>A)>B
9.—-B>-A)>((—-B>A)>B)

1,3, o
2,3, De
4,5, o
3,6, O
2,7,
1, 8, o

1,3, o
2,3, D¢
35 4> 5: i

67 e

2, 7, i
1, 8, i
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Chirng minh dinh ly Church: ((p >q) Dp) Dp

1. (p>q)>p
25, <p
3" p
4. —q
5.—q 2,3, 4, —;
6.q 5, —e
7.poq 3,6, D
8. p 1,76, >
__9—.—|—|p 2, 8, i
L 10.p 9, —¢
I1.(po>q9>p)>p 1, 10, o

Nhu trén day ta thiy cac tién dé cua 1y thuyét S déu 1a cac dinh 1y ciia hé suy luan tu nhién.
Con quy tic MP caa S tring véi cac quy tic O ctia hé suy ludn tu nhién. Tir day suy ra rang
tat ca cac dinh 1y cta 1y thuyét S déu 1a dinh 1y ctia hé suy luan tuy nhién. That vay, gia sir A 1a
mot dinh 1y cua 1y thuyét S . Khi d6 ton tai mot phép chimg minh A trong S , nghia 12 ton tai
mdt day hitu han cic cong thirc cta S , trong d6 A 13 cong thic cudi cing va mdi cong thic
ctia ddy hodc 12 tién d&, hodc 1a nhan dugc tir cac cong thirc dimg trude nod trong diy theo quy
tic MP. Néu ta thay cac tién d& trong diy dé bang cac phép chimg minh chung trong hé suy
luén tu nhién thi ta dugc mot phép chimg minh cong thuc A trong hé suy luan tu nhién. Nguoc
lai, cling dé dang chiing minh dugc réng tat ca céac dinh 1y cua hé suy luan ty nhién (hé suy
luan tu nhién khong c6 tién dé) déu 1a cac dinh 1y cua 1y thuyét S. Ky hiéu + A 1a cong thirc
A chting minh dugc trong h¢ L, va NS 1a h¢ suy luan ty nhién, ta co:

Dinh Iy 1.4
Fo A <5 A

3. Tinh khéng méu thudn va ddy dii ciia cdc hé S va NS

Tinh khéng mau thuan va tinh dy da 14 nhimg tinh chat dic biét quan trong clia mot sd hé
logic. Tinh khong mau thuan duoc hiéu theo hai nghia: Khong mau thuan noi tai (con goi la
khong mau thuan ct phap (Syntax)) va khong méau thuin ngir nghia (Semantics). Hé L goi la
khong mau thuin noi tai, néu trong L khong thé chimg minh dugc mot cong thirc A nao do,
dong thoi chimg minh dugc phi dinh —A ciia n6. Nghia 1a L khong méau thuén ct phap khi
khong ton tai A sao cho

FA va | —A.
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Dinh Iy 1.5: Néu A la dinh Iy ciia S (hodc NS) thi A nhén toan gid tri T trong bang chan 1y ciia
no (4 la quy ludt logic).

Tinh khéng mau thuin Semantics (soundness) ciia hé S va NS c6 nghia ring moi dinh 1y cua
hé S (va NS) déu 1a cac quy luat logic, nghia 13 cac cong thirc nhan toan gia tri T trong bang
chan ly ctia no.

Chirng minh. Ta chi can chi & diéu nay véi hé S, hé NS twong duong véi S nén c¢6 két luan
tuong tu. Trude hét ta thiy tit ca cac tién dé cia S déu 1a quy luét logic. Quy tic MP bao toan
gia trj dang, that vay, néu X o Y dtng, Y dung thi theo dinh nghia cta phép kéo theo o, Y
cling c6 gia tri ding.

Gia st A 1a dinh 1y cua S, khi d6 c6 mot phép ching minh véi A 1a cong thirc cudi cing. Cong
thirc dau tién khong phai 1a tién dé trong phép ching minh ndy phai rat ra dugc tir cac cong
thire trude nd 13 tién dé theo MP, va vi vy, no 1a quy luat logic. Cong thuc tiép sau d6 néu
khong 1a tién dé thi ciing nhan duoc tir cac quy luat logic theo MP, vay 1a quy luat logic. Ctr
nhu vay, ta s& dén cong thirc cudi cing A, va A phai 13 quy luét logic vi nhan duoc tir cac quy
luat logic theo MP.

Dinh Iy 1.6 Hé¢ S va NS khéng mdu thudn cii phdp , nghia la khéng ton tai cong thirc A sao
cho A va —A la dinh Iy cia S, hoac A va —A la dinh Iy cua NS.

Chitng minh Gia sir ton tai cong thirc A sao cho ca A va — A déu 1a dinh 1y cia S (NS). Khi
6, theo siéu dinh 1y 3, ca A va — A déu 1a quy lut logic. Nhung diéu nay vo 1y, vay khong ton
tai cong thirc A sao cho ca A va — A déu ching minh duoc trong S (NS).

Chung ta thira nhan tinh day du S va NS trong siéu dinh 1y sau day:

Dinh Iy 1.7 Néu A la quy ludt logic thi A la dinh Iy ciia hé S (va NS).

Céc dinh 1y 1.6 va 1.7 noi 1én quan hé gitra cac dinh 1y ctia hé S (NS) va céac quy luat logic
(trc 1a cac cong thirc chi nhan gié tri T trong bang chan 1y ciia minh). Nhu vay, cac dinh 1y do

xac dinh y nghia cua céac hé logic S va NS.

BAI TAP CHUONG 1
1. Hay chimg minh cic hé phép toan sau day la day du :
a. {—/, D}
b. {—= v, &}

2. Hiy dung cac phuong phap bang chan tri va bang ngir nghia dé xac dinh xem céc cong
thic sau dy co 1a quy luat hay mau thuan logic khong ?
a. ((p>9) & —p)>-9q
b. ((p >q) &q) >p
¢. =(p&q)>(-p&k—q
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= vgy>(=pv—9

(p>-p) >q

((p>9) >p) >p

(o9 v(iqg>p)

. Hay dung cac phuong phap bang chan tri va bang ngit nghia dé xac dinh xem céc cong
thirc sau dy co 1a quy luat hay mau thuan logic khong ?

S N Y

a. (po(q&r)>(p>q) &(p o)
b. (p>(qvr)>(p=>9 vip=2r)
¢. =(p&q)vr) >(=pv—q) &=r)
d =(p&q vr) >5(=p&—=q) v—r)
e. =(p&kq)vr) >(=r>(=pv=9q)

. Hay dung cac phuong phap bang chén tri va bang ngir nghia dé xac dinh xem cac cong
thirc sau day c6 la quy luat hay mau thuan logic khong ?

a. ((=p& —=q) 51) 5((=p>1) & (=q >7)
b. ((=p& —q) 51) S5((r >=p) & (r>=9))
¢. ((=p&—q)>51)>((=r>p)&(=r>9q)
d. ((=pVv—=9) 21)2((=r>p) v(=r>q)
e. ((=pv—=9) 21)>((=p>1)v(=9271))

. Hay dung cac phuong phéap bang chan tri va bang ngit nghia dé xac dinh xem cac cong
thirc sau ddy c6 1a quy luat hay mau thuan logic khong ?
a. ((p>4q) & (q>1) >(=r>-p)

b. (pvqg &(p>or)&(q>os)) o(—r>s)

c. (pvq &@por)&(q>os)) D vs)

d (p&q) & ((p>or)&(q>os)) Dr&s)

. Hay dung cac phuong phéap bang chn tri va bang ngit nghia dé xac dinh xem cac cong
thirc sau ddy c6 1a quy luat hay mau thuan logic khong ?
pvqgvr)=(-r& —q& —p)
p&q&r)=(=rv—=qv-p)

(p&q) o) =(=r>(=p v=9)
(p>o(qvr)=(=p>(=q& =)
poq&r)=((=p vy & (=pvr)

. Hay rat gon céc cong thirc sau day :

P2 29

((p>q) & (p 5—=¢q) or
(p>49) >((q >51) >(p 571)

(p>q) & >r)

(p>4q) vipor

(p vq vr)D(s vu vp)

. Hay rat gon céc cong thirc sau day :

a. p.q +q.r+pr+pq.r

b. (p.q +pr)+p.gqr

c. p(q+r)tqp+r)+trp+q

® AN >R

SR AN >R
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d. (ﬁ+q"’_)+ (q_+p.r) +(r+p.q)
e. ab+ bc + ca + abc
f abc+ abc+ abc+ abc + abe

9. Hay chimg t6 rang cac mach dién tir sau ddy twong dwong voi nhau:

10. Chimg minh céc dinh 1y sau day trong hé tién dé logic ménh dé:
a p>oOp
b. ——p>op
p=-—=p
(p>(q>1) 5(q>5(p >1)
e. p>((p>or)>or)
S p>(p>9
11. Chimg minh cac dinh 1y sau day trong hé tién dé logic ménh dé:
a (p>-p)>-p
(0 >—49) >(q>p)
(p>49) >((q >1) >(p 571)
((p>p) >p) >p
P29 >((-r>9 >9
S p2(=9>5=(p>9)
12. Chimg minh cac dang thirc suy luan sau day trong hé suy luan tu nhién logic ménh dé:
(p>q9) &p) o9
(P29 & —q) >—p
(pvaq) & =p) >q
(pva) &((p>r) &(qor) S
(pva) &(p>or) &(qgos) S(rvs)
—(p&q)=(—pVv—9q
—(p vy =(-p&-9q

&0

Sh

S

”m TR AN TR

13. Chirng minh cac dang thirc suy luan sau ddy trong hé suy luan ty nhién logic ménh dé:

a. ((p&q)>r) & =1r) 5(=pVv—=9q)
b. ((pve) >r)& —=r) >5(=p&—q)
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C.

(p>(qvr) &(=q& —1r) >=p

d (p>(q&r) &(=qv—=r)>=p
e. (((pvg)>r)&—=r)o(p&—q)
f po@>0p&q)
14. Chimg minh cac dang thirc suy luan sau day trong hé suy luan tu nhién logic ménh dé:
a pop
b. ——p>p
c. pO——p
d p>(q>p)
e. (po(q>r)>(p>9) >(p>o0)
S (p>o(@>1r)o(qo(por)
g po(p>r)orn)
h. (p>-p)>-p
i (p>=9) >(q>p)
Jo (p>249)>((q>or)o(p o)
k. (p>2q9) >(p>—9) >-p)
15. Chimg minh céc dinh 1y sau ddy trong hé suy luan tu nhién logic ménh dé
a pv-—p
b. (p>9)v(qg>op
c. (p>2q9)&(=por)&((qvr)>os) s
d. ((p&q) >r) >(~r>(=p v—=9)
e. pv(g&r)=((pvr)&(@qvp)
S &G vr)=p&r) vig&p)
16. Hay dung hé suy luan ty nhién cua logic ménh dé dé ching to rang nhimg suy ludn sau day
la dung :
a. Con nguoi bao gid cling & mot trong hai trang thai : dang song hodc da chét. Néu con

nguoi dang song thi chua c6 cai chét nén khong can sg cai chét. Nguoc lai, néu con
ngudi da chét thi chang con biét gi nita, nén tat nhién ciing ching can so cai chét. Nhu
vay, ch?mg can so chét.

Minh s& duoc nhan vao 1am viéc tai doanh nghiép Nhat néu anh biét tiéng Nhat va anh
biét nghiép vu xuét nhéap khau. Néu s& dugce nhan vao 1am viée tai doanh nghiép Nhat
hodc tim dugc hoc bong thi anh ¢6 thé di du hoc & nude ngoai. Biét rang Minh khong
thé di du hoc & nudc ngoai. Vay Minh khong biét nghiép vu xuat nhap khau.

Khi cac ngbi sao, cac thién ha chay ra xa ching ta, tirc 1a khi vii tru gian n6, anh sang
cua ching s& cang ngay cang chuyen vé phan do tren day quang pho (hi¢u tng dich
chuyén vé phan d6). Vii tru chi gidn né vi c6 mot vu nd 16n ban dau goi 1 Big Bang.
Nam 1929 nha thién van hoc nguoi My Hubble da quan sat thdy hiéu tng dich chuyen
vé phan do. Nhu vdy, néu hiéu tng dich chuyén vé phan d6 chi c6 thé do sy gidn no
cua vil tru gay ra thi Big Bang 1a c6 that.
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aChwong 11 HQP GIAI TRONG LOGIC MENH PE

Hop giai 1a mot phuong phap logic hién dai dé rat ra két luan tir mot tap hop cac tién dé cho
trugc'. Phuong phap nay dugc nha logic ngudi My J.A. Robinson dé xuat vao dau nhitng nim 60
cua thé ky XX. Hién nay phuong phap ndy dugc sir dung nhiéu trong tin hoc, dic biét 1a trong
linh vuc tri tu¢ nhan tao. N6 ciing 1 nén tang logic ctia ngon ngir lap trinh PROLOG. Chiing ta
da 1am quen véi hop giai trong phan logic nhap mén, & ddy ta xét kj hon dang don gian ciia
phuong phép nay, cu thé 1 dang tng véi logic ménh dé, dang day dii ciia phuong phap nay, dang
ung vai logic vi tur, s€ dugc xem xét trong chuong 4.

I. Cong thirc dang tuyén
1. Dinh nghia

Dinh nghia 2.1. Pon tr — con goi la Literal - 1a mot ménh dé don, hoic 1a phu dinh cua mét
ménh dé don.

Vi du, cho p 1a mdt ménh dé don, khi d6 p va —p la cac literal.

Pinh nghia 2.2. Cong thic dang tuyén 14 cong thic dang X; v Xa v ... v X, trong d6 X; voi i =
1,2, ..., n, la literal.

Vi du, véip, q, r 1a cic ménh d& don thi cac biéu thirc sau déy 1a cac cong thirc dang tuyén :
pvq&—r, —pVv-—aqVv-—r, —pvVvqV-r;

cac biéu thic sau ddy khong phai 1a cong thirc dang tuyén :

—(p&q vr, —pv—=(qvr),...

Dang tuyén con dugc biéu thi dudi dang tap hop. Dang tuyén X; v Xo v ... v X, khi d6 duoc
thay thé bang tap hop { X1, X, ..., Xa}.

Khi n =0, cong thirc dang tuyén X; v X, v ... v X, duoc ky hiéu 1a [, dang tap hop cta no 14 tap
rong &, { }. [, hay { } 1a mau thuan logic.

Dinh Iy 2.1. Mbi tdp cong thirc cia logic ménh dé déu cé tdp cong thirc dang tuyén twong
duong.

Chung ta chimg minh dinh 1y vira néu trong muc tiép theo, bang cach néu ra mot quy trinh bién
d6i cong thirc A bat ky thanh hoi cia mot sé cong thie dang tuyén, mdi budc cia quy trinh do
déu bién ddi cong thirc thanh mot cong thirc hodc mot tap hop cong thirc tuong dwong véi cong
thirc ban dau (ta n6i cong thic A tuong dwong véi tap hop cong thirc I' khi va chi khi A tuong
duong v6i cong thirc B, v6i B 14 hoi cua tt ca cac cong thirc trong I).

! Chinh xac hon thi day 1a phuong phap cho phép kiém tra xem c6 thé riit ra két luan nhat dinh nao do tir tap tién dé
cho trudc hay khong, va 1a phuong phap ching minh dinh 1y ty dong.
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2. Quy trinh INDO
Quy trinh INDO 14 mdt quy trinh gém cac budc I, N, D, O (dugc xac dinh dudi day), gitp bién
d6i cong thirc bat ky thanh mot hodc mot s6 cong thirc dang tuyén.

I —loai bo phép kéo theo (Implication Out) :

ADB = —-AVB
N — Pua diu phu dinh vao ding trude cac ménh dé don (Negation In) :

- (A&B)=—-Av-B
- (AvB)= - A&—-B
D — Pua ddu tuyén vao sau hon dau hoi (Disjunctions in):
AvB&C)=(AvB)& (Av Q)
O — Loai b6 dau v va & (Operators Out):
AvB= {A, B}
A& B= {A}
= {B}
Néu mubn biéu dat cong thire dang tuyén dudi dang X, v X, v ... v X, thi ¢ budc O khong can
loai b dau hoi &, con dé biéu dat dudi dang tap hop thi can loai bé diu &.
Vidul. (poq)v({(@&—r)>D)
L (=pvyvVv(=(q&—=1)Vvp)
N: (=pvq@Vv({(=qv—-=1)VD)
(=pvaVv(=qv nvp)
D: —pvqv—=qvrvp
O: {=p.q—q1p;
Vidu2. (poq & (—=podn&((pvr)>ds)
L (=pve&(=-pvn&(=(qQvr)Vvs))
N: (=pv@&pvn&(=(qvr)vs))
—pv&pvn&(=q&-r)vs)
D: (mpv@&pvn&(—qvs)&(=rvs))
O: {=p.q;
.1}
{—=a s}
{—r,s}.

II. Quy tiic hop gidi

Véi cac cong thirc A, B bat ky :
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Av B,—A4A v C
Bv C

Tir cac tién dé — 4 v B va A v C taco thé rat ra két luan B v C. Két luan nay dugc
goi 1a resolvent. Trong truong hop khong ¢ thanh phan B va C thi dugc resolvent rong, ky hiéu
bang hinh vudng nho [ . Nhu vay resolvent réng (| xuat hién khi c6 hai tién dé mau thuin véi
nhau.

O phan logic nhap mén, ngoai quy tic hop giai néu trén day , ching ta con gip cac quy tac

-4, A -AvB, AvB

0 B
D@ thiy rang thuc ra cic quy tic nay chi 13 cac truong hop riéng cta quy tic di néu trén
kia ma thoi, nén & day chung to61 khong néu chung.

Sau day 1a mot s6 vi du ap dung cac quy tac hop giai.

Vidul. pvqv—r, —qVv—s Vidu 2. —pvqVvr —qVvr
pyVvV-—rv-—=s —pVvr

V6i dang tap hop, ta c6 quy tic hop giai chit ché hon, nhu sau :

{(pla (PZ, 7(Pi5 (pa (Pi+1a [ERE) (Pn}
WL W2, o Y, O, W41, e, Wn

{Q1, P2, ... On, W1, Y2, ... Yo}
Vidul: tir 1.{p,—q, 1}
2.{p,q,s}
ratra 3. {p, 1, s}
Vidu2: tr 1. {q}
2. {~q}
ratra 3.{ }
Luuy : tw {p, q} va {— p, — q} khong rat ra dugc { }.

Ngudi ta sir dung cac quy tic hop giai dé kiém tra xem mot tip hop cac cong thirc c6 mau
thudn hay khong. Ngoai ra con dé xac dinh xem tir mot tap cac cong thirc cho trude cé thé rat ra
dugc mot cong thirc nhit dinh nao d6 hay khong.
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II1. Phwong phap hop gidi

Thuc chit ciia phuong phap hop giai 1a chimg minh bang phan chtng. Dé chimg minh ring tir
mot tap tién dé {A1, A, ..., Ay} cho trude co thé rat ra két luan B, ta thém —B vao tap tién dé
nay, dugc tap moi {A, Ay, ..., Ay, —B}. Khi d6 néu trong tap madi nhan dugc cd mau thuan thi
phép chimg minh d3 hoan tit. Néu tap mdi khong c6 mau thuin thi khong thé rat ra duoc —B tir
{A1, A,, ..., A,}. Phuong phap hop giai ap dung quy tic hop giai dé xac dinh xem tép cong thirc
c6 mau thuan hay khong.

Pé xac dinh xem tap cong thirc cho trudc {Aj, Ay, ..., Ay, =B} c6 mau thuin khong, ta ap
dung quy tic hop giai cho cac cip cong thic cta tip ndy. Cac resolvent nhan duoc s& duoc thém
vao tap cong thic, néu ching chua co trong tap cong thirc 6. Qua trinh nay duoc tiép tuc cho
dén khi xay ra mot trong cac trudng hop sau:

Trurong hop 1: Trong tip cong thirc xuét hién resolvent rdng (. Két luan: Tap cong thuc di
xét 6 mau thuln. Nghia 1a c6 thé rat ra B tir tdp cong thirc {A}, A,, ..., An}.

Truwong hop 2: Khong thé ap dung quy tic hop giai cho bit ky cip cong thirc nao nita. Két
luan: Tép cong thirc dd xét khong ¢6 mau thuin. Nghia 1a khong thé rit ra B tir tip cong thic
{A1, Ag, ..., An}.

Truong hop 3: Viée ap dung quy tic hop giai khong lam thay ddi tap cong thirc nita. Két lun:
Tap cong thirc da xét khong co6 mau thuan. Nghia 1a khong thé rat ra B tir tip cong thirc {A, A,
ooy Ant.

Vidy 1. Xét xem tir tap tién dé {p viq, —p v'r, s, =g vr} co thé rit ra két luan r khong?
Gidi: Thém — r vao tap tién dé. Sau d6 ap dung quy tic hop giai, ta duoc:
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{pvgqg —pvr,s, —qvr, —r)

{pvqg, —p Vvr, s, =qVvr, =1, q Vi, pVvFr —=p, —q}

N

{pvgq —pvrs, —qvr, =1, qVvr,pVvr, —q, =p,q, DT, ...}

N/

{pvg —pvr,s, =qvr, =r,qVvr,pvr, —=q, —=p, qp L/, ..}

Vi dy 2. Xét xem tir tap tién dé {—p vrvs, —q v r, p} co thé rat ra két luan r khong?
Giai: Thém — r vao tap tién de, rdi ap dung cac quy tdc hop gidi, ta dugc:

{—p vrvs, —qvr, p, —r}

{—p vrvs, —qv—=rp, =1 =p Vs, —q, 1 Vvs}

S\

{—p vrvs, —qvr, p, =r, —=q, rvs, s, =pVvs, —=q Vsl

Pén day ta thiy c6 thé ap dung tiép cac quy tic hop giai cho mot sd cip cong thirc, tuy nhién
c4c resolvent nhan dugc khong méi, da co san trong tip cong thirc trén day. Nhu vay, tap cong
thirc nay khong c6 mau thuin, nghia 1 khong thé rat ra r tir tap tién dé /—p v r vs, —q v, p}.

Vi du 3. Xét xem tir tap tién dé {—p v —s, — ¢ vr} c6 thé rat ra két ludn s khong?

Gidi: Thém — s vao tap tién dé di cho, ta dugc tdp {—p v =5, — ¢ v, —s}. Khong thé ap
dung cac quy tic hop giai vao cac cap cong thic trong tap ndy. Vay tap cong thirc nay khong

mau thuin, khong thé ratra s tir tp {—p v —s, —=q vr, }.

IV. Cay hop giai. Hop giai tuyén tinh

Céc 10i giai bai toan bang phuong phap hop giai ¢ thé bicu dién dudi dang hinh vé dang
cdy, trong d6 chi néu ra cac cong thic can thiét dé di dén két luan, nhimg cong thirc khac khong
can néu lén. Chéng han, 101 gidi trén day va mdt 101 gidi khac cua vi du 1 duogc biéu dién dang
cay thanh:
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pvq —=pVvFr —=qVvr —=r —qvr —F —pVF=r pVvq

A VO N VY

\7

L]

N

Dang biéu dién cay cta cac 101 giai nhu thé duoc goi 1a cay hop giai. Mdi 161 giai cia bai toan
tuong tmg v6i mot cdy hop giai. Robinson di chimg minh duoc dinh Iy: Tir tdp tién dé {A;, As,
v, Ap} co thé rit ra két ludgn B khi va chi khi ton tai it nhat mot cdy hop giai cho tap {A;, A, ...,
A,, —B}.
Phuong phap hop giai nhu di trinh bay trén day c6 nhugce diém 13 & cac bude ¢ thé xuat hién
nhiing resolvent khong can thiét d6i véi viéc di dén két luan. Khi ap dung quy tic hop giai vao
tat ca cac cip cong thirc co thé ap dung duoc, sd lwong cac resolvent ting 1én rat nhanh chong,
xay ra bung nd t6 hop. Dé tranh diéu nay, R.A. Kowalski dwa ra phuong phap hop giai tuyén
tinh. O déy, khac voi hop giai thong thuong, trude hét ta xac dinh mot cong thirc tir tap {A;, A,
.., Ap, —B} ¢6 thé ciing véi — B ap dung quy tic hop giai. Duoc resolvent By, thém né vao tap
cong thuc da co, lai xadc dinh mot cong thuc tur tap {Ay, Az, ..., Ap, =B, By} ¢co thé cung B; ap
dung quy tic nay. Ct tiép tuc nhu thé cho dén khi dugc resolvent rdng, hodc khong thé tiép tuc
vi khong tim ra cong thirc can tim, hodc viéc tiép tuc chi lap lai cac két qua da c6. Cay hop giai
twong tmg duoc goi 1a cay hop giai tuyén tinh. Kowalski d chimg minh dugc dinh 1y : Tir tdp
tién dé khong mau thudn {A;, A, ..., A,} 6 thé rit ra két ludn B khi va chi khi ton tai it nhat mét
cdy hop gidi tuyén tinh cho tdp {A;, As, ..., Ay, —B).
Vidu 1 trén kia co cac cay hop giai tuyén tinh sau :

—r —p Vr —,r\/—,qu
\/
—p pVvq -9 pVvq
\q/ —qVvr \p/ —p Vvr
V —r >/—,r
\/ \/
7 [

Pé tim 10 giai clia bai toan, nghia 1a dé xay dung cdy hop giai tuyén tinh, nguoi ta st dung
ky thudt quay lui (backtracking).
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Diy lién tuc céc resolvent trong hop giai tuyén tinh goi 1a mot nhanh. Nhanh nay goi la
nhénh cut, hay nhanh that bai, néu n6 két thuc béng mot cong thire nao do khac (. Nhanh nay goi
1a nhanh tudn hoan, néu dén mot luc nao d6 bat dau lap lai cac resolvent di c6 tir trudc. Nhanh
tudn hoan ciing 14 nhanh thét bai. Nhanh két thuc bang [ goi 1a nhanh thanh cong.

Gia st viéc ap dung quy tic hop giai vao cip cong thirc By, voi mot cong thirc khac cho ta
két qua B;. Khi d6 tir tap cac cong thirc dang khao sat & budc nay xac dinh mot tap con cac cong
thirc c6 thé ciing voi B;tao thanh cip dé ap dung quy tic hop gidi. Ta chon trong tip con nay mot
cong thire, 4p dung quy tic hop giai cho cip cong thirc vira chon va B;, dugc resolvent Bjy. Véi
Bi+1 lai xac dinh tap con cong thirc c6 thé tao cap dé ap dung quy tic hop giai. Qua trinh ctr vay
tiép dién. Néu tat ca cac nhanh con bat dau tir Bi.; déu that bai thi quay tro lai v6i B;. Bay gio ta
chon cong thirc khac tao cip véi B; dé ap dung quy tic hop giai. Néu tit ca cic nhanh con bét
dau tir B cling déu thit bai, thi tiép tuc quay lui dén B;;. Béng cach nay sé tim dugc nhanh thanh
cong, tic 1a xdy dung dugc ciy hop giai tuyén tinh, néu no ton tai.

Vi du 4. Xay dung cay hop giai tuyén tinh rit ra r tir tip cong thirc
{[=s vy, =pVvqg —qVvrpuvrwvs)}

Giai. So do tim kiém 101 gidi nhu sau, trong so d6 nay cac dau miii t€n vong chi cac quay lui.

So db trén day cho thay luc dau ta di tir —r dén . Day 1a nhanh cut, vi thé quay tro lai —r. Tir
day di dén — s, tir — s di dén w, rdi lai quay vé s vi 1a nhanh cut. Tur s di theo hudng khac dén u,
day ciing 14 nhanh cut, nén quay vé s. Vi cac kha ning khéc di tir s da hét, nén quay tiép vé — r.
Tir day di dén — g. Tr — ¢ di dén p, di tiép dén / day 1a nhanh thanh cong. Cay hop giai tuyén
tinh can xdy dung duoc biéu dién bang cac duong ké lién trong hinh.

V. Gién luge tién dé

Céc vi du hop giai trén kia dd cho thay c6 nhitng tién dé hoan toan khong can dén trong qua
trinh di dén resolvent réng. Lai c6 ca nhimg tién d& ma bat ctr nhanh hop giai ndo dung dén
chung déu khong thé di dén resolvent rdng. Nhitng tién dé nhu vay hoan toan khong can dén
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trong qua trinh rit ra két luan can thiét, trai lai, chung 1a cho qua trinh d6 tré' nén khoé khin hon.
Vi vy nén loai bo chiing trudc khi tién hanh hop giai. Trong muyc nay chiing ta xem xét mot sd
truong hop lugc bo tién dé nhu vay.

Dé cho don gian ching ta gia dinh rang tap hop cac tién dé gém cac phan tir 1a cong thirc
dang tuyén.

1. Gidn lwoc tién d@é la quy ludt logic

Cong thirc dang tuyén 14 quy luat logic néu nd chta cip don tir trai ngugc nhau, ching han
nhu p va —p.

Vidu: pvqv—-p;, pvqv—-q-r; —pV—rvqVvryv-—g;sVv —s;
Péu 1a cac quy luat logic.
Cho mét tap hop tién dé S, gian luoc hét tit ca cac tién dé 1a quy luat logic ta duoc tap S’. D&
thdy rang tap S mau thuin khi va chi khi tdp S* mau thuin. Dé chimg minh diéu nay chiing ta chi
can chi ra rang néu véi cac tién dé co trong S chiing ta ¢ thé rit ra dang tuyén rdng thi khi bo
b6t di mo tién dé 1a quy luat logic ta van rat ra duge dang tuyén r5ng. That vay, néu dé rat ra
lac dau da khong can dén tién dé p v —p v A (trong d6 A 1a mot cong thirc dang tuyén) thi viéc
loai bo né hién nhién khong anh hudng gi dén viée rit ra [1. Ta xét truong hop lic dau dé rit ra [
da dung dén tién dé chira p v —p v A. Béy gio, dé di dén [ ta phai triét tiéu duoc p va —p. Diéu
nay chi c6 thé thyc hién duoc néu trong S co tién dé nao d6 chira —p va tién dé chura p. Khi ap
dung quy tic hop giai dé loai bo cac don tir p va —p trong quy ludt logic dang dé cp véi cac tién
dé nay, ta dugc cong thirc A v B v C. Nhung néu ap dung quy tic hop giai voi cap tién dé p v B
va —p v C thi ta dugc cong thirc B v C. RS rang 1a néu tir tién d& A v B v C ¢6 thé di dén [ thi
tir B v C ciing c6 thé di dén (1 dugc (bang cach bo bt cac bude ap dung quy tic hop giai dé loai
bo A). Nhu vy ca tién dé p v —p v A ciing khong can thiét dé rat ra dang tuyén rong . Nhu
vay, ta da chung minh dugc dinh 1y sau :

Pinh 1y 2.2. Cho mét tdp hop tién @é S, tap S” la két qua gian heoe hét tat ca cdc tién dé la quy
ludt logic trong S, khi d6 S mau thuan khi va chi khi S mdu thudn.

H¢ qua 2.3. c6 thé giin lwoc cdc tien dé la quy ludt logic.

2. Gidn lwgc tién dé mot chiéu

Cho tap tién dé S. Néu mot don tir, chang han p (hay —p), xuat hién trong S, ma trong S khong
c¢6 don tir — p (hay p), thi don tir p dugc goi 1 don tir mot chiéu trong S. Tién d& mot chiéu trong
S 1a tién dé chira don tir mot chidu trong S (tir ddy vé sau, & nhimng chd khong so nham 1an ching
t6i s& goi ngan gon 14 don tir mot chiéu va tién dé mot chiéu).
Vidu:ChoS={pvq—-qvrvs;msvap;rvsvq}

R 14 don ti mot chiéu, vi thé — qvrvs,rvsvq lacac tién dé mét chiéu.
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Néu don tir p 12 mot chiéu thi n6 khong thé bi triét tiéu trong hop giai, va vi vdy cac nhanh hop
giai chura tién dé mot chiéu ciing khong thé dan dén [, tirc déu s& 1a nhanh that bai. Nhu vay tién
dé mot chiéu hoan toan khong gitp di dén dang tuyén rong (1. Diéu ndy c6 nghia 1a ta da ching
minh dinh ly sau day:

Pinh Iy 2.4. Cho mét tdp hop tién dé S, tdp S la két qua gian luoc hét tt ca cdc tién dé mot
chiéu trong S, khi d6 S méau thuan khi va chi khi S” mdu thudn.

H¢ qud 2.5. ¢6 thé gidn lwgc cdc tién dé mét chiéu.

3. Gidn lwgc tién dé yéu

Néu trong tp S c6 tién dé A thi tién dé dang A v B trong S duoc goi 13 tién d& yéu trong S.
Vidu: S={pvqvrnpvs;sv-q,qvr}

p v qvrlatién dé yéu trong S.
Véi tién dé yéu ta d& dang chimg minh dugc dinh 1y sau day:

Dinh ly 2.6. Goi S” la két qua viéc loai bo toan bo cdc tién dé yéu ciia S. Khi @6 S mdu thudn khi

va chi khi " mdu thudn. (Ban doc hdy tw chitng minh diéu nay).

H¢ qua 2.7. Cé thé gidn lwoc cdc tién dé yéu.

Vi dy: Xét xem c6 thé rit ra két luan s tir tap hop tién dé sau day khong

{=pvqvrpvs, qVvs, —=rv g, —qVv—=SVvVprvsVv—r}

Giai: Thém — s vao tap tién dé da cho, ta duoc tap hop S

S={=pvgvrpvs,qvs, =rvp —qVv—=SVvVprvsv—r =S}

Trong S ta thiy: rvsv—r laquy lutlogic, co thé luoc bo.
—q v —s vp latién d& yéu, co thé lugc bo.

Sau khi lugc bo hai tién dé da néu, xuit hién cac tién dé yéu:
—pVvqgvr va q Vs,

Sau khi lugc bo hai tién dé yéu di néu, xuat hién cac tién dé yéu moi:
p Vs, va —rvop

Luoc bo céc tién dé do, tién dé cudi cung con lai, — s, cling tr¢ thanh tién dé yéu. Loai bo no, tap
hop tién dé bay gid rong, tap hop d6 khong mau thudn.

Nhu véy, khong thé rat ra két luan s tir tap hop tién dé da cho.
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BAI TAP CHUONG 2

1. Hay dua cac cong thirc sau day vé dang tuyén :

SR

® R0

poO(q&r)

(rvg) or

((p>q) & (r>s)) (s &r)

(pvqvr) >(—p&q) >—r)
(rv(p&q) >(p>-—9) & (r>-p)

2. Hay xac dinh va gian lugc cac tién dé yéu, tién dé mot chiéu, cac quy luat logic trong céc tap
hop tién dé sau day:

a.
b.
c.

d.
e.

{pvr, sv—=rvgq, —pvsvg, qVvs}

{pvqgVv—=rsvr,—pVvs, —qVvsVvu, —u}

{pvqvr =rsvr,—pvs, —qVvs v, p}

lqvsvp qVv—p pvrv—ssvqgVv-—s}

{D,q, =p VgV —=rrvsv—q,qVvpVvs —=p Vi, =qVu, UV —UVS)

3. Hay xéac dinh va gian luoc céc tién dé yéu, tién dé mot chiéu, cac quy luat logic trong cac tip
hop tién dé sau day:

a.

Lo >

®

{po(qvr), (r&s)>q.pvqgv—rp>5(=q>5p)
{pvqv—r)Du,svr,—pVvu, qOu, s Ou, —iu}

{pDOr,q DF, =S VW, =rvs, qvpVv s, aw)}

{por,q Dr,s vw, =rvs,qvp, =rvw)}
{poO(Vvq),q>or,qg>Os (svrvu) Oq, —uvrvp, —r>O(q vi)}
Cho tap hop cac tién dé :

{pv—qVv—rp>osw>Dsrvs —s>5q}

Tir tap tién dé da cho c6 thé rat ra két luan s khong ?

Chocactiéndé {pvqv —r,svr,—pVvs,—qVvs\Vu, —u}. Hiy xac dinh xem tir tap
tién de da cho co thé rut ra két ludn u v s hay khong.

Cho cactiendé {(p & q) D1, 1,8V, =p Vs, qVvs\vu, p}. Hiy xac dinh xem tir
tap tién dé da cho co6 the rat ra két ludn u v — q hay khong.

Chocactlende {pvqv—-rn>ou,svr,—pvu q>u,s>u, —u}. Hay xdc dinh
xem tir tap tién dé da cho c6 thé rat ra két luan u hay khong.

Cho cactin dé {(p & q) o1, ~r & (s vr), =p & s, (= q v 8) D u, q}. Hiy xac dinh
xem tir tap tién dé da cho c6 thé rit ra két luan u v — q hay khong.

Cho cac tién dé {(p&q&—|r):>(uvr) SVIV=pVu, (Q o u) &(s D u), —u}. Hay
xac dinh xem tir tap tién dé da cho co thé rut ra két ludn u v r hay khong.
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Chwong 3 LOGIC VI TU

Khi xay dung cac chudi suy dién hodc phép ching minh, logic ménh dé khong
xét cau tric bén trong (ching han nhu céu tric chu tir - vi tir) cia cac ménh dé don.
Cho ménh d& don “Moi loai chim déu biét bay”, khi d6 logic ménh d& ky hiéu ménh
dé nay bang chit cai nao do, ching han p, sau do coi p nhu khong c6 cdu tric, nghia la
khong hé tim hiéu cdu trac bén trong cua p, va, tat nhién, khong hé sir dung thong tin
chira trong céu tric d6. Thé nhung cé nhimng suy luan doi hoi nhit thiét phai sir dung
dén ciu triic bén trong cua cac ménh dé. Vi dy, cho suy luan:

Thit ciia tat ca cdc lodi vdt bén chdan déu an duoc, bo la lodi vt bon chan, vay

thit bo an duoc.

Véi logic ménh dé, ta dugc suy ludn p, ¢ —r.

Tuy nhién cong thirc biéu thi suy luan nay, (p & ¢) > r lai khong phai la cong
phan doan hang dang. Tir day logic ménh dé cho rang suy luan da cho sai. Thé nhung
day lai 1a mot suy luan hoan toan dung !

Tinh dang din cua suy ludn vira néu khong chi dua trén phy thuéc ham giira
cac gia tri chan 1y ciia cac ménh d& thanh phén trong suy luan, ma con dua trén ciu
tric bén trong ciia cac ménh dé do.

Logic vi tir 1a h¢ logic nghién ctru nhiing suy luan nhu vay. N6 la sy mé rong
logic ménh dé.

I. Ngon ngir logic vi tir

Logic vi tir str dung ngdn ngit hinh thirc ciing tén. Viéc hiéu va dich ciu cua
ngon nglr ty nhién sang ngdn ngit logic vi tir dua trén sy phan tich ngoén nglt ty nhién.
Vi vy, trudc hét chung ta tién hanh phan tich ngon ngir ty nhién.

1. Phdn tich ngon ngir tw nhién

Ngbn ngit ty nhién 1a ngdn ngit cta cac dan toc, vi du nhu tiéng Viét, tiéng
Anh, tiéng Phap,... Cac ngdn ngit nay hinh thanh dan dan trong lich sir mot cach tu
nhién, thong qua hoat dong nhan thirc va cai tao thuc tién cia cac dan tdc. Cac ngdn
nglr ty nhién hinh thanh va phat trién mét cach tu phat — nghia 1a ngoén ngtr tu nhién
khong phai 1a két qua hoat dong tu gidc nhim tao ra chung ciia mot ngudi hay mot
nhom ngudi ndo d6. Cac quy tic hinh thanh ngén ngit ty nhién, chang han quy tic
ngir phap, ¢t phap ,... vi thé nhiéu khi khéng duoc xac dinh ¢ dang tudng minh.

a) Cdc tinh chdt co bdn ciia ngén ngir tw nhién

i) Pa nghia. Mot tir hodc mot cum tir (tir ddy vé sau ta s& goi ngin gon 1a mot
biéu thirc ngoén ngi¥) trong ngdn ngit tw nhién c6 thé c6 nhidu nghia khac nhau, tiy
thudc vao ngit canh trong d6 né dugc su dung.

Vidu 1: Tur “ngay mai” cé thé duge hiéu 1a tuong lai, ma ciing co thé dugc
hiéu 14 ngay hom sau.



Vi dy 2: Trong cau “Diéu bong hdi diéu bong sao em n& voi liy chong” (Loi
bai hat “Ngau hting La Diéu Bong” ctia Tran Tién) “Diéu bong” c6 thé hiéu 1a “Em”,
ma ciing co thé hiéu la mot than tur, kiéu than “Troi oi!”.

Tinh da nghia la mot tinh chét rit dang quy ctia ngdn ngit trong giao tiép hang
ngdy, trong van hoc va nghé thut. Tuy nhién tinh chit nay lai gdy ra kha nhiéu kho
khan cho viéc st dung ngén ngit tur nhién trong khoa hoc, k¥ thuat, luat phap, ... -
nhimg linh vuc c6 doi hoi dau tién 1a trinh bay van dé mot cach rd rang, chinh xac,
tranh hiéu nham.

ii) Gidu kha nang biéu dat. Tat ca cac ngdn ngit tu nhién déu rt giau kha ning
biéu dat. Nguoi ta c6 thé dung ngoén ngit ty nhién trong rat nhiéu linh vuc. Co thé
dung ching dé tro chuyén, trao doi thuong ngay; c6 thé dung ching dé lam tho, viét
vin, dé ban luan vé thoi sy, vé chinh tri, vé luat phap; co thé dung chung dé nghién
ctru va trinh bay cac tu tudng va cong trinh khoa hoc,... Ngoai ra, voi ngdn ngii tu
nhién, cung mot sy vat hodc hién tugng co thé dugc md ta, duoc biéu dat béng cac
cach khac nhau, bang cac biéu thirc ngon ngit khac nhau. Vi du: Cac cum tir “Lén xe
hoa”, “bi léy chéng”,... biéu thi cung mdt su viéc. Cac cum tir nhu “Chao doi”, “Ra
doi”,... cling biéu thi cung mot su viéc.

iii) Péng vé ngit nghia. Trong ngdn ngit ty nhién vira c¢6 bd phan tir va cau ndi
vé cac dbi tugng bén ngoai ngdn ngit, ndi vé thé gidi bén ngoai ngdn ngit, vi dy, noi
vé thoi tiét, vé kinh té, vé cac vat dung, ... va c6 ca nhitng bo phan tr va cau noi vé
céc dbi tuong cua ban than ngdn ngi, vi du, ndi vé ngit phap, vé ca phap, vé danh ti,
dong tur, cu, ... Sy c6 mat cua cd hai thanh phém nhu vay trong ngdn nglt dugc goi la
tinh dong vé ngir nghia cta nd. Tinh chit nay chinh 14 cic nguyén nhan giy nén céac
nghich 1y vé& ngit nghia nhu nghich 1y ké noi ddi sau day. Cé ngudi noi ring anh ta
dang néi ddi. Ta can xéac dinh xem lic n6i nhu vay 14 anh ta dang néi ddi hay dang noi
that. Néu nhu khi n6i nhu vay anh ta dang no6i that thi hoa ra anh ta noi théat rﬁng minh
dang noi dbi, va nghia 13 anh ta dang noi dbi ! Nguoc lai, néu khi d6 anh ta dang noi
dbi thi co nghia 1a anh ta dang noi ddi rang minh dang n6i dbi. Nhung nhu thé lai c¢6
nghia 14 trén thyc té anh ta dang noi that ! Nhu vay khong thé noi rang anh ta dang noi
dbi va ciing khong thé khang dinh rang anh ta dang néi that. Ta c6 nghich Iy & day vi
mot cau néi khang dinh vé tinh dung sai cia chinh né. R& rang 13 diéu nay chi c6 thé
xay ra ddi v6i cac ngdn ngir dong vé ngit nghia.

iv) Co nhiéu ccfp do ngon ngir. Trong cung mot doan van hodc mét cau cia
ngdn ngir ty nhién tir ngit c6 thé thude vé nhiéu cip d6 khac nhau. Chang han, trong
cdu noi clia Socrate “Toi chi biét rang minh khong biét gi” hai lan xuét hién cia tir
“biét” thudc vé hai cip do ngon ngir khac nhau. Tir “biét” thir hai 1a biét vé toan bo
thé gidi khach quan, ngoai trir vé kha nang hiéu biét cta chinh minh, né thudc cap do
thir nhat. Tir “biét” thir nhat lai thudc cap do thir hai, biét vé kha nang hiéu biét cua
minh, nghia 13 biét vé cai biét thudc cap do thir nhat. Néu khong phan biét cac cap do
ngon ngir khac nhau nhu vy thi ta s& cho rang ddy 1a cau noi chira dung nghich 1y.



v) Mot phan théng tin khéng dwoc biéu dat twong minh. Thong tin chira dung
trong cac cau, cac doan van trong ngdn ngir tu nhién ¢ thé chi cé6 mot phan duoc biéu
dat dudi dang tudng minh, con phﬁn khac duoc ngém hiéu. Vi du: cau “Tré vé nha,
anh ta luc tung can phong cta minh dé tim tdm anh” chira dung nhiing thong tin
khong duoc biéu thi tuong minh nhu : anh ta moi di dau do; co tdm anh. Vi du khac:

AN

“Con ch6 nay chi c¢6 hai chan” c6 mot thong tin duoc ngdm hiéu 14 : binh thuong cho
c¢6 nhidu hon hai chan. Phan thong tin dugc biéu dat twdng minh ta goi 13 hién ngon,
phan thong tin khéng duogc biéu dat tudng minh goi 1a hdm ngén. Ham ngodn co thé 1a
tién gia dinh hay ham y 2. Dé suy luan dung dén ta cdn phai xac dinh duoc toan bd ndi

dung thong tin ma cau hodc doan van chira, ca hién ngén va ham ngon.

Nhu da noi, ngdn ngili tu nhién rat thuan tién cho qua trinh trao doi trong cudc
song hang ngay. N6 ciing rat thuan lgi cho cac hoat dong vian hoc nghé thuat. Tuy
nhién, néu ding ngdn ngir tu nhién dé nghién ctru va trinh bay cac van dé khoa hoc k¥
thuat thi ta gip phai nhiéu kho khin vi tinh da nghia ctua né. Thém vao d6, vi ngdn
ngit tu nhién dong vé ngit nghia nén n6 c6 thé chira cac nghich ly. Didu nay khién ta
khong thé dung n6 dé xay dung cac Iy thuyét khoa hoc chit ché bai 18 khoa hoc khong
duoc phép chira dung cac nghich ly.

Nhiing 1y do néu trén budec cac nha khoa hoc phai sang tao ra ngdén ngi hinh
thire dé giai quyét cac van dé cua minh. Ngon ngir hinh thirc 1 ngdn ngit duoc ngudi
ta tao ra mot cach tu giac dé lam cong cu giai quyét nhitng van dé nhit dinh nao do
(chu yéu l1a cua khoa hoc va k¥ thuat). Cac quy tic xay dung ngén ngir hinh thuc, ti
nhu quy tic ¢t phap, ... duge xac dinh ngay tir ddu ¢ dang tuong minh.

b) Mjt sé logi ky hiéu va pham trii ngit nghia ciia ngén ngiv tw nhién
*) Tén goi. Hang doi tiwong

Tén goi 1a tir hay cum tir dung dé chi, thay thé, dai dién cho mot dbi tuong
hoic tap hop di tuong nao do trong giao tiép ngdn ngi.

Vi du, tir “sinh vién” trong giao tiép ngdn ngit dung thay thé, dai dién cho tap hop hoc
sinh dai hoc va cao dang — “sinh vién” 1a tén cia tap hop d6. “H6 Chi Minh” 1a tén
cua nguodi sang 1ap ra Nudc Viét Nam Dan Chu Cong Hoa, va tén nay dugc dung
thay, dung dai dién cho Nguoi trong giao tiép ngén ngir.

Tén co thé chia thanh tén chung va tén riéng. Tén riéng la tén chi mot ddi
tuong don 1€ nao do, tén chung la tén chi mdt tap hop doi tuong. Vi du, tén “Trudng
Pai hoc khoa hoc xa hdi va nhan van thanh phé HO6 Chi Minh” 13 mot tén riéng, con
tén “Hoc sinh dai hoc” lai 1a mot tén chung.

Ciing c6 thé chia tén goi thanh tén don va tén phirc (hay con goi 1a tén mo ta).
Tén don 1a tén khong dugc tao thanh tr nhitng tén khac. Vi dy, “Viét Nam”, “Séng
Lam”, “hoc sinh”, ... 1a nhiing tén don. Tén phirc, hay tén mo ta, 1a tén dugc tao
thanh tir nhiéu tén khac. Vi du, “con song 16n nhat Viét Nam” 1a mét tén phuc, n6
duoc tao thanh tur cac tén “con séng”, “Viét Nam”.



Tén goi 1a mot ky hi€u, va cling nhu moi ky hiéu khac, t€n goi c6 hai dac
trung quan trong 1a nghia thic (denotation), hay con goi 13 sw biéu hién', va ngir
nghia, hay con goi don gian la nghia.

Nghia thuc cta tén 1a d6i tuong hay tap hop dbi tugng ma tén d6 chi. « Sy
biéu hién cua mot tir ngit 1a thudc loai tat ca nhitng sy vat c¢6 that hay dang ton tai ma
tir 4y da thich nghi mot cach dung dan ... Mot tir ngit khong chi ra mot cai gi ¢ that
12 mang su biéu hién sé khong ...”% Vi du, tén “Thanh phd H6 Chi Minh” ¢6 nghia
thuc, hay sy biéu hién, 1a thanh phé 16n nhat Viét Nam.

Tén c6 thé c6 hodc khong cé nghia thyc. Cac tén “SO tu nhién 16n nhat”,
» “Vua hién nay cua nudc Phap”,... khong chi bat ctr mot ddi
tuong nao trén thuc té nén khong cé nghia thuc. Con cac tén nhu “Mait troi”, “Thai
binh duong” chi nhitng ddi twong ton tai trén thyuc té nén c6 nghia thyc. Nhidu tén
khac nhau c6 thé c6 cung mot nghia thyc. Vi duy, cac tén “Sao Hom” va “Sao Mai”

“Hinh vudng tron

cung chi mét hanh tinh nén c6 cung mdt nghia thyc; cac tén “Logic hoc” va “Mon
khoa hoc nghién ctru cac hinh thic va quy luat cia tu duy” chi cing mdt bd mon khoa
hoc nén c6 cung mdt nghia thyc. Trong ngoén nglr ty nhién, vi tinh da nghia nén mot
tén o thé co nhiéu nghia thuc khac nhau. Vi du, tén “Vat chat” 6 nghia thuc 1a thuc
tai khach quan duoc dua lai cho con nguoi trong cam giac (néu hiéu theo nghia triét
hoc), lai ciing c6 nghia thuc 1a cac vat thé cu thé (néu hiéu theo nghia vat 1y).

Ngir nghia cta tén 1a toan bo nhing thong tin co trong tén, nhd d6 ma co thé
xac dinh duoc nghia thuc cua n6. Theo Frege thi nghia ctia tén 1a cai chira dung cac
phuong thirc hién ra cta d6i tugng. Tén co thé khong c6 nghia thyc, nhung bao gio
cling c6 ngir nghia. Chung ta thdy cic cdu chira tén khong co cai biéu hién van ¢ ¥
nghia 14 boi vi cdc tén d6 van c6 nghia. Hai tén c6 cing cai biéu hién co thé chira
nhimg thong tin khac nhau va vi vay c6 nghia khac nhau. Vi dy, déi voi mot ngudi
khong am tuong dia Iy thi cac cu “SEA Games 19 dugc td chic tai Jakarta” va “SEA
Games 22 dugc to chie tai Thi d6 nuée Philippin” chira nhitng théng tin hoan toan
khac nhau vi cac tén “Manila” va “Thu d6 nude Philippin” chira cac thong tin khac
nhau.

Cac ngon ngir hinh thirc thuong duoc xay dung sao cho ngilr nghia cua té€n xac
dinh duy nhét nghia thuc cua tén, tuy nhién diéu nguoc lai khong bit budc phai co.

Trong cac ngdn ngit hinh thirc, viéc sir dung tén phai tuan theo ba quy tic sau
day:

' Xem, vi du, Hoang Trinh Tir ky hiéu hoc dén thi phdp hoc, Pa Nang, 1997, trang
39-41.

2. Lev&{is, dan theo an‘mg T’rinh, Sdd, tr. 40. ) )

> Mot sb tac gia cho ring néu cum tir khong chi dbi twong nao trén thyc té thi no
khong phai 1a tén. Xem, vi du B. Russell “Qudan tir mé ta (description)” trong sach
“Cai mdi trong ngdn ngli hoc nudc ngoai”, cuon 13, Moskva, 1982, tieng Nga.



Quy tac huong doi tuwong. Khi sit dung mot tén 1a ta muon noéi dén doi tugng ma tén
d6 chi, nghia la muon néi dén nghia thyc ctia n6d, chir khong phai la muon néi dén ban
than cai tén.

Vi dy, n6i “Ha Noéi 1a thanh pho nam trén bo song Hong” 1a ta mudn nédi vé Thu do
cua nudc ta, chir khong mudn noéi dén ban than cai tén “Ha No§i”.

Quy tic c¢é nghia thwe duy nhat. Mdi tén chi duge chi mot ddi twong hodc mot tap hop
dbi twong duy nhat, nghia 1a chi duoc quyén c6 mot nghia thuc duy nhét.

Tinh da nghia cta ngdn ngit tu nhién 1am cho né khong tuan theo quy tic nay.

Quy tdc thay thé. Hai tén c6 cung nghia thuc phai thay thé duoc cho nhau trong moi
truong hop.

Trong ngdn ngit ty nhién cac tén cé cing nghia thuc ¢ thé thay thé dugc cho nhau
trong mot s6 truong hop va khong thé thay thé cho nhau trong mot sé truong hop
khéc. Vi dy, tén “Sao Hom” thay thé dugc cho tén “Sao Mai” trong cau “Sao Mai la
mot ngdi sao rat sang” (khi thay ta dwgc cau “Sao Hom 1a mot ngdi sao rat sang”),
nhung khéng thé thay thé dugc cho nd trong cdu “Ong cha ta khong biét rang Sao
Hoém chinh 1a Sao Mai” (khi thay ta dugc cdu “Ong cha ta khong biét rang Sao Hom
chinh 1a Sao Hom™!).

Hang doi tiwong 1a biéu thirc ngdn ngit chi mot ddi twong nao d6 khong doi
trong sudt qua trinh tu duy duoc khao sat. Trong ngén ngit ty nhién hang d6i tugng
thong thuong 1a tén riéng. Vi dy, “Hoa hong” 13 mot hing ddi tuong trong cau “Hoa
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hong dep”; “Tho” 1a hang di tuong trong cAu “Tho 1a mot loai gdm nham”.
*). Bién doi twong. Ham doi twong.

Bién doi twong 13 mot biéu thirc ngdn ngit chay trén tap hop cac ddi tugng, nghia 1a co
thé nhan nhitng gia tri la cac dbi tuong khac nhau. Bién dbi tuong co thé coi 1a sy khai
quat hoa ctia khai niém bién sb trong toan hoc. Trong ngdn ngit tw nhién cac bién déi
tugng khong dugc biéu thi mot cach tudng minh, ma thuong khong dugc tach riéng
khoi biéu thirc ngon ngit biéu thi tap hop cac dbi twong ma ching c6 thé nhan gié tri.

Ham doi twong 1a mot biéu thirc ngdn ngir (thuong 1a mot tén chung) ma khi dung két
hop voi mét hoac mot ) h?mg dbi tuong thi xac dinh mot héng dbi tuong khac. Ham
dbi trong con duoc dung cip véi cac bién ddi tuong. Ham ddi twong ding cap véi n
bién hodc hiang ddi tuong thi goi 1a ham »n ngdi. Ta ¢ thé coi khai niém ham dbi
tuong la sy khai quat hoa cua khai ni€ém ham ) trong toan hoc.

Vi du: Biéu thtc “Pai hoc Qudc gia” 1a mot ham d6i twong. Khi két hop no véi hing
dbi tuong “Thanh phé Hb Chi Minh”, ta dugc h?mg dbi tuong mai 1a “Pai hoc Quéc
gia thanh phé H6 Chi Minh”, con néu két hop né véi hiang dbi twong “Ha Noi” ta lai
duoc héng ddi tugng méi 1a “Pai hoc Quéc gia Ha Noi”.

*). Vi tir (predicate). D6 1a nhitng biéu thirc ngdn ngit biéu thi mot tinh chat
nao d6 & mot dbi twong hodc biéu thi mot mdi quan hé nao do gitra mot sé ddi tuong.



Vi du: Trong cau “Logic hoc 1a mdt khoa hoc quy pham” thi cum tir “khoa hoc quy
pham” thé hién mot tinh chét cua logic hoc, nhu vdy no6 1a mét vi tir. Trong cau “5 16n
hon 3” cum tir “l6n hon” biéu thi mot quan hé gitia cac doi tuong 5 va 3, vy no ciing
[a mot vi tur.

Vi tir chi tinh chét goi 1a vi tir mot ngodi, vi tr chi mbi quan hé giira n dbi tuong goi la
vitor n ngoi.

*). Luong tw (quantifier) va cac lién tu logic. Lwong tir 1a nhitng tr chi dac
trung vé luwong cta cau nhu : tat ca, moi, ton tai, mot sd, co nhiing, da s6, thiéu sb, ...
va nhitng tir hodc cdu tric ngdn ngit twong duong. “Luong tir 1a cac tac tir tro lugng
tac dong 1én cac dbi ma no6 chi phdi™*. O day cac dbi la cac bién hodc hing dbi tuong.
Céc lién tur logic 1a cac tr nhu : va, hay la, hodc la , néu ... thi ..., kéo theo, khi va chi
khi, twong dwong, khong la, khéng phdi la, ... va nhilng tir hodc ciu triic ngdén ngir
twong duong voi chiing.

Luu y. Khai niém luong tir ma ta dung ¢ ddy khong phai 1a khai niém s tir ma ta
dung thuong ngay. Vi dy, khdng co6 luong tir trong cau: Dai Ngdn Ha co khoang 400
ti ngoi sao.

*). Ménh dé don (proposition). Ménh d& 13 biéu thirc ngdn ngit c6 gia tri ding
hodc sai. Ménh dé don 1a biéu thirc ngdn ngit khang dinh hay phii dinh mot tinh chét
nhit dinh & mot dbi twong, hodc khing dinh hay phii dinh mot mbi quan hé nhét dinh
gitta mot s dbi twong nao d6. Ménh dé don 13 ménh d& ma bat ctr thanh phin nao cua
n6 ciing khong phai 1a ménh dé.

Vi du, cdu “Moi s6 chan déu chia hét cho 2” 1a mot ménh dé don. Cau “Néu s6 a chan
thi s0 a chia hét cho 2” khong phai 18 ménh dé don, vi thanh phéan “s6 a chan” cua no
da 1a mot ménh dé don.

Cén luu y rang trong ngdn ngit tyr nhién mot biéu thirc ngdn ngir xac dinh c6 thé 1a
hﬁng doi tuong, 1a bién ddi tuong, 1a ham doi tugng hodc 1a vi tu, tuy thudc vao ngir
canh. Ta xét mot s6 vi du phén tich vé mit logic cac biéu thirc ngdn ngir tu nhién:

Vidy 1. Sinh vién hoc mon logic.

Trong cdu nay “sinh vién” 1 tén chung, tén don, va 1a hang dbi twong. “Hoc mon
logic” 1a vi tur.

Vidu 2. Vo nha tho Ta Xuong 1a mot nguoi phu nir rat dam dang.

Trong ciu nay “nha tho Ta Xuong”, “vo nha tho Ta Xuong” 14 cac hing dbi tuong;
“la mét ngudi phu nit rat dam dang” 1a vi tr mdt ngdi chi tinh chét; “vo™ 1a ham dbi
tuong.

Vi du 3. Moi sinh vién déu hoc mon logic.

O day “sinh vién” va “mén logic” khong phai 1a cac hing dbi twong. Trong vi du 1
“sinh vién” 1 hing d6i twong, vi né chi mot tap hop ddi twong ma ta coi nhu mot déi

4 Nguyén Birc Dén, “Logich va tiéng Viét”, NXB Giao duc, 1996, tr.71.



tuong, va ddi tuong d6 xac dinh, khong thay doi trong qua trinh tu duy ta dang xét.
“Sinh vién” trong vi du 3 ¢6 vai trd khac han. O day no khong chi mot ddi tugng cu
thé, ma co thé chi bat cu dbi tuong nao tu tap hop sinh vién vi di sau lugng tor “moi”.
Vi vay, “sinh vién” & day 1a mot bién ddi tuong. Hon nira, bién ddi tuong nay chi xac
dinh trén tap sinh vién, nghia la cac doi tuong ma bién nay co thé nhan gia tri déu co
tinh chit “sinh vién”. Boi vay, “sinh vién” trong vi du nay con la mot vi tir chi tinh
chét.

Vi du 4. 3+4=7.

O day “3”, “4”, “7” 1a cac hang ddi tuong; “=" 1a vi tir hai ngdi, “+” (chinh xac hon

(13

la “...+...”)1a ham dbi twong hai ngoi, va vi vay “3 + 4” ciing 1a hang d6i tugng.

£ Lién tir logic. Cé thé két ndi hai hodc nhiéu ménh dé don lai v6i nhau nho nhiing tir
goi 14 lién tir logic, két qua viéc két ndi d6 goi 1a ménh dé phirc hop. D6 thong thudng
la nhitng tr va cum tr « va», « hodc la», « hay la», « néu ... thi ...», « tuong
duong », « khi va chi khi », « khong phai 1a », va nhiing cum tir hay tr tuong duong

khac.
2. Hé¢kytw

® D,.q 7S, PlLp-. Céc ky tu chi ménh dé don;

e abcdaa,.. Cac ky tu chi héng d6i tuong;
° X,V z U V, WX X2, ... Bién dbi tuong;

o fahfif .. Céc ky tu chi ham dbi tuong;
e L \v& DO = Céc lién tir (phép toan) logic;
o VvV 7 Cac lugng tu;

e () .. Céc dau k¥ thuat.

3. Han tir (term)

e Han tr trong ngdn ngit logic vi tir ¢6 vai tro twong tuw nhu danh tir hodc cum tir
dong vai tro danh tir trong ngon nglr tw nhién, né dugc dinh nghia dé¢ quy nhu
sau:

e Cac ky tu chi hiang va bién d6i tuong 13 cac han tir ;

e Néut, t ..., f 13 céc han tir, / 1a ham d6i tuong k ngdi (ham k bién, k d6i), thi
(11, to, ..., t,) 12 han tix;

e Ngoai ra khong con han tir nao khac.
4. Cong thiec (WFF — Well Formed Formula)

Cong thirc trong ngdn ngit logic vi tir ¢6 vai tro twong ty nhu cau (hay ménh dé) trong
ngdn nglr ty nhién, cdng thire cling dugc dinh nghia d¢ quy:
e Cac ky tu chi ménh dé don 1a cong thirc;
e Néu Pilavitr kngoi, ti, to, ..., ti 12 cac han tir, thi Pi(ty, to, ..., ti) 13 cong
thire (goi la cong thirc nguyén tu — atom);



e Néu A va B la cac cong thirc thi (A), (B), = A, - B, AvB, A&B, A>B,
A =B la cac cong thuc;

e Néu 4 1a cong thic chira bién d6i twong x (khi d6 ta viét A(x)) thi Vi 4, F A
(hay viét Vi A(x), Fx A(x)) 1a cac cong thirc;

e Ngoai ra khong con cong thirc nao khac.

Cacvi du
a) Vidu han tir (term):

e Cho f1a ham mot ngdi, x 1a bién dbi twong. Khi d6 f{x) 1a han tir. Néu a 1a
hang ddi twong thi f{a) ciing 14 han tir.

e Gia st f1a ham mot ngdi, g 1a ham hai ngo6i, # va £, 1a hai han tir. Khi d6:
» 5, t;1a han tu;
» g(t;, ) 1a han tur;
> f{t), f(t;) 1a han t;
> flg(t, 12) 1a han t;
> g(f(t), g(f(t2), x)) 1a han tur.

e a, blacac hing d6i tugng, boi vay 1a han tir;

e xlabién dbi twong, vy x 14 han tir;

e f(a, b)lahan tu;

* f(g(x) ¢)lahanti;

Cdc biéu thirc sau ddy khéng phdi la han tir :

> fa, fib));

> a+tx

> P(fix);

> f(P(a));
> VAP(); ...

b) Vi du cong thirc

e pki(qvr),
* KO > Pl
e p& VxR(x);
* VxH(P(x) 200)
o Wx(p&R(X)
o KP2x a)& Vx Okx).
o Cdc biéu thirc sau ddy khéng phdi la cong thic :
» P&Q;
» P(P(a)),
» P(P(x, a));
> f(P(@);
» RvQ(a, b, x),



» Q(a, b, c) Offa, b, ¢);

Ngbn ngir logic vi tir ma ta vira xac dinh, nhu da thay, rat don gian, nhung kha ning
biéu dat cta nd, tuy khong thé sanh dugc voi ngdn ngit ty nhién, van rat 16n. Néu nhu
khong ton tai mot tiéu chudn ct phap hinh thirc nao dé xac dinh mot biéu thirc trong
ngdn ngir ty nhién c6 phai 1a mot cau hay khong, thi trong ngon ngit logic vi tir ta thdy
16 ¢6 thé xac dinh mot cach d& dang mot biéu thirc ngdn ngir ndo d6 c¢6 phai la cong
thirc hay khong. Ciing tuong tu nhu vay véi danh tir hodac cum tir dong vai tro danh tir
trong ngdn nglt tu nhién va han tr trong ngdn ngir logic vi tir. Chinh vi vy, viéc su
dung ngodn ngit logic vi tir thay cho ngdn ngit ty nhién trong nhiéu trudng hop (dic
biét 1a trong cac hé théng hinh thirc, hé théng may moc) thuan tién hon rat nhiéu.

6. Biéu thi tw twéng bang ngén ngir logic vi tir

Céc phan doan va suy luan thong thudng bay gid co thé dugc viét dudi dang cac
cong thirc trong ngdn ngir logic vi tir. Viéc ndy c¢6 ¥ nghia rat 16n, vi né gitp xac dinh
r0 rang, chinh xac y nghia ctia cac phan doan va suy luan, tranh dugc su hiéu 1am,
map mo hodc nhiéu nghia cta cau. Hon thé nira, khi da biéu thi tu tudng, suy luan,
v.v. , ta c6 thé sir dung logic vi tir dé kiém tra dugc tinh ding dén cua cac suy luan.

Mubdn viy, truée hét phai “dich” cac suy luin tir ngdn ngit thong thudng sang
ngdn ngit logic vi tir. CAu triic cac ciu trong ngdn ngit tw nhién vo cing phong phd, vi
vy khong c6 cac quy tic chung bao quat dugc tit ca cac truong hop can dich. Sau
day chung t6i néu mot s quy tic hudéng din dich mét sé dang cau. Luu y rang cac
hudng dan nay chua bao quat hét moi trudng hop can dich, va ngay ca cac dang ciu
dugc dé cap ciing khong loai trir cac truong hop ngoai 1é.

Phuwrong phdp dich cau (ménh dé) tir ngén ngir tw nhién sang ngon ngit logic vi tir

Vi ménh dé don can thyuc hién cac bude sau

o Phadn tich cdu dé xdc dinh vi tir va cdc han tir twong wng voi no. Néu mét han tir
dwgc cau thanh tie mét ham doi twong va mot $6 han tir khéc thi né dwoc biéu dién
bang cdch viét ham doi twong trude, sau do liét ké vao trong cdp ngodc don mé
doéng cac han tir twong itng, néu so ndy nhiéu thi ding ddu phdy dé ngan cdch
chung.

o Viét vi tir, liét ké cdc han tir twong 1mg vdo trong cdp ngodc don dé ngay sau vi tir.
Néu cé nhiéu han tir thi ding dau phdy dé phdn cach ching. Ta sé goi cach biéu
thi céu nhur thé nay la cach viét vi tir, hay dang vi tir cua cdu.

o Thay thé vi tir va cdc han tir trong cdch viét vi tir bang cdc ky hiéu twong vmg quy
dinh trong phan hé ky ti ciia ngén ngir logic vi tir.

Vi du : Cho ménh d& “Me Mai la bdc si”. Truéc hét, cin phan tich cdu dé xac dinh
cac thanh phan ngit nghia ciia né. RS rang ciu nay 1a cau don. O day “Me” 1a ham ddi
tuong, “Mai” 1a h?mg ddi tuong, nén “Me(Mai)” 1a han tr ; “la bac si” 1a vi tu (tinh
chat “la bdc si”
cling lugc bo nhu vdy vaoi cac vi tu khac). Vi tor “bdc si” twong ung voi han tu

va tinh chat “bdc si”’ nhu nhau, nén vé sau ta s€ lugc bd “la”, ta



“Me(Mai)”. Vay ménh dé ban dau duogc viét & dang vi tir thanh “bdc si (Me(Mai))”.
Thay vi tir “bdc si”, ham dbi tuong “Me” va hang ddi twong “Mai” bang cac ky hiéu
dugc phép nhu quy dinh trong hé ky tu cta ngdn ngir logic vi tir. Két qua ta dugc
cong thirc twong duong ménh dé da cho : P(f(a)).

Véi ménh dé duwoc tao thanh tir hai hodc nhiéu ménh d@é don, ta thuc hién cdc bude :

e Xdc dinh cdc ménh dé don thanh phan;

e Dich riéng tirng ménh dé don thanh phan. Lwu y, cdc vi tir, hang, ham doi twong
xudt hién trong nhiéu ménh dé don thanh phan phdi dwoc thay thé bang cdc ky tu
giong nhau ciia ngén ngir logic vi tir;

e Dung cdc dau lién tir logic thay cho cdc cum tir twong g dé néi cdc ménh dé don
thanh phan véi nhau.

Vi du, cho ménh d& “Hang la sinh vién va Hang véi Mai la chi em”. O day co hai

ménh dé don thanh phan “Hang la sinh vién”, “Hang véi Mai la chi em”. Dich riéng

chung, ta duoc cac cong thirc P(a), O(a, b). Nbi chung véi nhau bing diu & - diu
tuong tng véi lién tr “va”, ta duge cong thirc biéu dién ménh dé da cho ban dau :

P(a) & O(a,b).

Véi ménh dé phé quat don gican -

° Chuyén cdu vé mot trong hai dang “Moi S la P” hodc “Moi S khong la P”.

o MoiSlaP dich thanh x(S(x) o P(x)).

o Moi S khong la P dich thanh P (S(x) > —=P(x))

Vi du, ménh d& “Moi sinh vién déu hoc logic” twong duong voi mé¢nh dé “Moi sinh

vién déu la nguoi hoc logic”. Ménh dé nay c6 dang “Moi S la P”, trong 6 S = “Sinh

vién”, P = “nguwoi hoc logic”. Vay n6 duoc dich sang ngdn ngit logic vi tir thanh

cong thirc 7x(S(x) > P(x)).

Véi ménh dé bo phdn don gidan :

° Chuyén cGu vé thanh mot trong hai dang “Mot s6 S la P hodc “Mét s6 S khong
laP”.

o Mjts6SlaP dich thanh ~ Fx(S(x) & P(x)).

o Mot sé S khéng la P dich thanh  Zx(S(x) & —P(x))

Vi du. Cau “Mot s6 lodi chim di cw vé Phwong Nam” twong dwong véi cau “Mot s6

loai chim la lodi di cw vé Phirong Nam . N6 ¢6 dang “Mot s6 S la P”, véi S = “lodi

chim”, P = “lodi di cw vé Phuwong Nam”. Viy cong thirc twong tmg 1a Fx(S(x) &

Px)).

Sau day ta xét thém mot s6 vi du.

Ménh dé don

Vidul Thé la mét loai gam nham.



“Tho” — héng ddi tuong, ta ky hiéu 1a a; “la mot loai gam nham” — vi tir mot ngoi, ta
ky hiéu 1a P. Két qua: P(a).

Vidu 2 Hang cao hon Mai.

“Hang” va “Mai” — cac hang d6i tuong, ta ky hiéu tuong tng 13 a va b; “cao hon” —
vi tir hai ngdi, ta ky hiéu 1a P. Két qua: P(a,b).

Vidu 3 Hang cao bang chi ciia Mai.

“Hang” va “Mai” — cac hang d6i tuong, ta ky hiéu twong tmg 13 a va b; “chi” — ham

dbi twong, ta ky hiéu 1a /; “cao bang” — vi tir hai ngéi, ta ky hiéu 1a P. Két qua:

P(a, f(b)).
Neéu trong cau nay ta lay cac hang doi twong “Hang” va “chi cua Mai”, ky hiéu
chung 13 a va ¢, thi két qua la: P(a,c).
Ménh dé c6 mét luong tir.
Vidu4 Moi sinh vién déu hoc mén logic.
“Moi” — lugng tir, ky hiéu V'; “sink vién” — bién ddi tuong, ky hiéu x; “sinh vién” —
vi tr mOt ngdi, ky hiéu P; “hoc mon logic” — vi tir, ky hiéu Q. Két qua:

vx (P(x) 2 O(x)).
Vidu 5 M0t 56 sinh vién hoc nganh tin hoc.
“Mgt s6” - lugng tir, ta ky hidu 7 ; “sinh vién” — bién ddi tuong, ta ky hiéu x; “sinh
vién” — vi tt mdt ngoi, ky hiéu P; “hoc nganh tin hoc” — vi tr, ky hiéu Q. Két qua:

T (P(x) & O(x)).
Vidu 6 Moi sinh vién hoc gioi todn déu hoc gioi logic.
“Moi” — lugng tir, ky hidu V'; “sinh vién hoc giéi todn” — bién ddi tuong, ky hiéu x;
“sinh vién” — vi tt mOt ngdi, ky hi€u P; “hoc gioi toan” — vi tu, ky hi€u Q; “hoc gioi
logic” — vi tir, ky hiéu R. Két qua:

vx ((P(x) & O(x)) DR(x)).
Ménh dé cé nhiéu lwong tir.
Vidu7 Moi ngueoi déu cé nguoi dé yéu mén.
“Moi” — luong tir, ky hiéu V'; “ngwoi” — bién ddi twong, ky hiéu x; “nguwei” — vi tir
mot ngoi, ky hi€u P; “co” — luong tr 7, “nguoi” — bién ddi tuong, ky hiéu y ; “yéu
mén” — vi tir hai ngdi, ky hiéu Q. Két qua:

vx (P(x) >3y (P(y) & O(x.y))
Neéu chi dé cap dén nhiing con nguoi, va vi vay khong so nham lan thi cac thanh phan
P(x), P(y) trong cong thirc nay khong can thiét. Khi d6 c6 thé viét don gian :

vx Jy O(x.y).

Vidu8 Co nguoi ma moi nguoi déu yéu mén.



Phén tich twong ty cau trén, két qua:
 IPO&EPEO0Y) o
Neéu khéng sg nham lan vi dang chi dé cdp dén con nguoi thi ta c6 thé viét cau nay
don gian:
P vk O(x.y).

Vidu9 Néu Nam la sinh vién tin hoc thi Nam hoc mén logic.

Nam la sinh vién tin hoc: P(a);

Nam hoc mon logic: O(a);

Lién tr “néu ... thi ..."" )

Két qua: P(a) > Q(a).

Vidu 10 Mét 6 sinh vién dwoc hoc béng, mot s6 sinh vién khong duoc.
MGt s6 sinh vién dwoc hoc béng: Fx (P(x) & O(x));

MGt s6 sinh vién khong dugc hoc bong Ty (P(y) & = 00));

Déu phdy: &

Ket qui: Fx (P(x) & O(x)) &3y (P(y) & = Q(»)); , ‘

Neéu chi st dung cach viét ciia ngdn ngir logic vi tr ma khong thay thé cac hang va
ham d6i tugng, cc vi tir bang ky hiéu, van giit nguyén ching ¢ dang ngdn ngi tu
nhién thi ta c6 ngon ngit logic vi tu ing dung.

Trong tin hoc ngdn ngit logic vi tir duge st dung rat rong rii. N6 duoc sir dung dé
biéu thi tri thic trong cac hé chuyén gia hodc tri tué nhan tao, dang tuong tu vdi nd
duogc dung lam ngoén nglt hoi trong cac hé quan tri co sé dit li¢u, ngudi ta cling dung
mot phan dic biét ciia ngdn ngit ndy 1am ngdn ngit l4p trinh thuan tién cho linh vyc tri
tué¢ nhan tao (ngdn ngit Prolog), ...

Vi du: Chuyén sang ngdn ngir ctia logic vi tir timg dung cac ménh dé sau.

(i). Moi loai chim déu biét bay.
Trong cau nay “Moi” 1a lugng tir. “lodi chim” vira 13 bién d6i tuong (ky hiéu x), vira
1a vi tir tvong tmg v&i x. “biét bay” 14 vi tir twong ng vai x.
Vay cong thirc twrong rng trong ngoén ngti logic vi tir tng dung s€ 1a :

Vi (loaichim(x) o biét bay(x))

(ii) Cong thirc & vi du 10 trén day c6 thé viét thanh :

Fx (sinh vién(x) & dwochocbong(x)) &Fy (sinhvién(y) & — dweochocbong(v));
Viét dudi dang nay cong thire trd nén dé hiéu hon. Cong thire nay c6 thé doc 1a: “véi
moi x, néu x la chim thi x biét bay”.
7. Bién tw do va bién bugc
Trong biéu thirc Vx A(x), A(x) goi la ving tac dong cua cua luong tir V. Néu bién x
xudt hién trong mot ving tac dong ciia luong tir Vi (trong mot cong thirc luong tir v

c6 thé xuat hién nhi€u lan, va vi thé c6 thé c6 nhiéu vung tac dong khac nhau cua Vx



trong mot cong thirc) thi 1an xuat hién d6 cia x duoc goi 1a xuat hién khong ty do (con

goi 1a budc). Nguoc lai thi goi 1a xudt hién ty do. Mot bién co thé xuat hién tu do

trong cong thirc, co thé xuat hién khong ty do trong cong thirc, va c¢6 thé vira xuat hién
tw do, vira xuét hién khong tu do trong cung mot cong thuc.

Véi lugng tir Ix (ton tai) cling hoan toan twong ty. Chinh xac hon, néu &
nhimng diéu vira noi trén day vé sy xuat hién ty do va budc cia bién trong cong thirc
ma ta thay luong tir Vx (voi moi x) bang lugng tir Ix (tdn tai), thi nhimng diéu d6 van
ding.

Vi du vé su xut hién tu do va xuit hién budc cua bién.

Trong cong thic

Y (Px) o> Py)) & Pla)

xuét hién cua bién x 13 budc, con bién y xuét hién tu do.

Trong cong thic

(P y) 2 Q0. %) , ’ o
ca hai lan xuat hién ctia x déu 1a xuat hién budc, bién y vira xuat hién tu do (lan dau),
vira xuit hién budc (lﬁn sau), vi lan xuét hién dau cua bién y nam ngoai mién tac dong
ctia cac lugng tir ¥y va Fy, con lan xuat hién thtr hai, vi ndm trong ving tac dong cta
luong tir Iy nén 1a xuat hién budc.

Bién x fir do trong cong thirc néu n6 ¢ xuét hién ty do trong cong thirc. Néu x khong

¢6 xuat hién tu do trong cong thirc, nghia 1a moi xuat hién cia né trong cong thirc déu

1a xuét hién budc thi x 1a bién buéc trong cong thue do.

Vi du, bién x ty do va bién y 1a bién budc trong cong thirc sau day :

(P, ) > FO(.) ,

Gid su x4, x, ..., X la cac bieén, 4 — 1a cong thue. Khong quan tdm dén viéc trong cong

thirc A cac bién d6 tu do hay 1a bién budc va ngoai ra c¢6 con cac bién ty do khac hay

khong, ta ky hiéu cong thirc 4 bang A(x;, x5, ..., x) dé sau d6 co thé ky hiéu két qua
phép thé cac han tir ¢, 15, ..., t; twong tng vao cac chd xuét hién tu do (néu c6) cua cac

biénxs, x5, ..., xx At 1o, ..., t).

Han tir t goi 1a 1 do doi voi bién x trong cong thirc 4, néu nhu khong mot lan xuét

hién tu do ndo cua bién x trong 4 nam vao ving tic dong ciia luong tir ¥y, F véi y la

bién c6 trong +.

Vi du.

e Han tir x; ty do d6i vdi x; trong cong thirc A(x;), vi trong cong thirc nay xuat hién
tir do duy nhét cua x, khéng nim trong mién tac dong cua bit ky lwong tir ndo cia
bién x;- bién duy nhat trong han tir x,_

e Han tu f{x;, x3) tu do ddi véi x; trong cong thiic iz Zx; (A;(x2, x3) & As(xy, x2), vi
trong cong thirc nay khong c6 xuét hién tu do nao cua bién x;.

e Han tur f{x;, x3) khong tu do ddi véi x; trong cong thic Fx; (A;(x;, x3) D Ax(x2, x3))
, vi xuat hién ty do cua x1 trong cong thirc nay ndm trong mién tac dong cua

lugng tir 73, ma x;1a mot bién trong han tu f{x;, x3).

Tir dinh nghia ta dé dang rit ra :



(a) Moi bién déu tu do d6i v6i chinh né trong moi cong thic.
(b) Néu han tir khong chira bién thi han tir d6 ty do d6i voi moi bién trong moi cong
thire;
(c) Han tr ¢ty do ddi v6i moi bién trong cong thuc 4, néu nhu céac bién cua ¢ khong
¢ xuét hién bude trong A4,
(d) x; tu do ddi véi x; trong cong thirc 4, néu trong A khéng c6 xuét hién tr do nao
cua x;.
I1. Dién giai (Interpretation). Md hinh (Model)
1. Dién gidi
Dién gidi va mé hinh 1a nhimg khai niém rat quan trong trong logic vi tir. Pé ban doc
dé nam duoc nhitng khai niém nay, trudc hét chung t6i trinh bay mot cach phi hinh
thire ndi dung cta khai niém dién giai.
Céc cong thuc chi c6 nghia khi c6 mot sy giai thich, giai nghia nao d6 cac thuat ng
ctia no, dién giai cac ky tu, cac tir c6 & trong cong thirc d6. Ching han, xét cong thirc
P(a) o (O(a) & Q (b)). Vi day la cong thirc ciia ngdn nglr logic vi tir, nén ching ta
biét rang a, b 1a nhimng ky tu hing ddi trong, nghia 1 ching chi nhiing ddi twong nao
do; P va O 1a cac ky tu vi tir mot ngdi, nghia 1a chung chi dén nhiing tinh chét nao do
ctia ddi twong a va dbi twong b. Tuy nhién, chung ta van khong biét cong thirc nay noi
gi. Y nghia ciia cong thirc di cho chi sang to sau khi biét P va Q chi nhiing tinh chét
nao, a, b chi nhimg ddi twong nao. Va chi sau khi xac dinh duoc y nghia cua cong
thirc ta méi c6 thé xac dinh nd dung hay sai. Noi cach khac, mot cong thirc co thé
dugc giai nghia co nghia 1a né c¢6 thé nhan duoc gid tri chdn Iy. Nhu vay, dién gidi
mot cong thire 1a cho biét cac ky tu trong cong thirc do6 nhu cac ky tu vi tir, ky ty ham
dbi tuong, ky tu bién ddi twong chi nhitng tinh chat (hay quan hé) nio, nhitng ham
dbi tuong va ddi twong ndo. Thao tac cho biét ndy chung ta s& goi 1a gdn. Cho biét a
chi dbi twong Mt troi c6 nghia 1a gan Mt troi cho a. Ngoai ra, néu trong cong thirc
¢6 chira cac bién ddi twong thi ciing phai cho biét cac bién dbi twong d6 nhan gia tri tir
mién nao, hay chi d6i twong nao. Mic du khi dién giai cong thirc ta c¢6 thé gan cac dbi
tuong tity ¥ cho cac ky tu hang ddi tugng, gan cac quan hé hodc tinh chat tiry ¥ cho
cic ky tu vi tir, ... nhung dién giai cong thirc khong phai hoan toan tiy tién, ma phai
thoa man mot sb doi hoi nhat dinh. Néu trong cong thirc co nhiéu ky tu hing d6i
tuong khac nhau thi c6 thé dién giai rang cic hiang dbi twong d6 chi cing mot dbi
tuong, nhung néu mot ky tu hang dbi twong xuét hién nhiéu lan trong cong thuc thi
khong thé dién giai khac nhau cac 1an xuat hién d6. Trong cong thuc da khao sat trén
day hai ky tu a va b c6 thé duoc gan hai ddi tuong khac nhau hoic duoc gan cung mot
dbi twong; nhung ky tu hang d6i twong a xuat hién hai lan, ta khong thé dién gidi rang
hai 1an xut hién d6 cta a chi hai d6i tugng khac nhau. Ciing hoan toan tuwong ty véi
cac loai ky tu khac trong cong thire nhu ky tw vi tir, bién ddi twong, ham ddi tuong.
Dién giai thoa man duogc doi hoi nhu vy goi 1a dién giai ¢ tinh hé théng. Néu dién
giai nhidu cong thirc cung luc thi tinh hé thdng phai dugec md rong cho tip hop cac



cong thirc 6. Cu thé, cac xuat hién ciia cing mot ky tu trong cac cong thirc khac nhau

phai cung duoc gan cung mot dbi twong hay cing mot quan hé, ... nhu nhau. Dién

giai phai mang tinh hé thng.

Nhu ta thay, cong thic cta logic vi tir khong chi duoc tao thanh tir cac cong thire con,

ma con dugc tao thanh tir cac han tir. Vi vay, dé dién giai cong thuc, ta can gidi nghia

céc han tir ciia nd. Co thé hiéu han tir mot cach truc quan nhét nhu 12 mot doi twong.

Nhu vy, dién giai phai xac dinh, phai dic ta mot tap hop déi tuong nhét dinh, goi la

mién xdc dinh ciia dién gidi, hay ngin gon hon 1a mién dién gidi.

Bay gid chiing ta xem xét khai niém dién giai mot cach chit chg, chinh xic hon.

Nguoi dau tién dua ra khai niém dién giai chinh xac d6i v6i ngon ngir logic vi tir 1a

nha logic ngudi My gbc Ba lan Tarski.

Dién giai 1a mét bd bon <D, IT @, ¥ v>, trong do:

e D 1a mot tap hop khong rdng, goi 1a mién dién gidi.

e /71a mot ham dit twong tng véi mdi ky tu vi tir P mot quan hé k-ngoi trén D,
nghia la dat tuong Gng voéi mdi ky tu vi tir P mot tdp con cua tap Dt (xin nhéc lai
1a mdi quan hé n ngodi trén tap D 1a mot tap hop con cua tap D”. V&i D" 1a tich
Descartes D x D x ... x D (n 1an)).

e @la mot ham xac dinh mot trong quan nao dé gitta cac hang ddi tugng a, b, ¢, ...
cac voi cac phan tir ciia D : mdi hang dbi tugng a, b, ¢, ... twong tmg véi mot phan
tir ctia D. No6i cach khac, @ 1a mop phép gan gid tri cho cac hang ddi tugng.

e ¥ la mot ham xac dinh mot twong quan nao dé giita tp cac ky tw ham 7, &, ...
v6i cac phép toan i , j ngdi , ... trén D: mdi ham £ twong Gmg voi mot phép toan
trén tap D co i ngoi.

Luu y : ngueoi ta ciing c6 thé két hop hai ham @ va ¥ thanh mét ham duy nhdt,
khi d6 nguweoi ta coi hang doi twong la ham doi twong c¢é s6 ngdi bang khéng
(ham khéng bién).

e v I1a mot phép gan gia tri cho cac bién (variable assignment), nghia 1a mot anh xa

tir tap cac bién ddi twong 1én tap D.

2. Gid tri chén Iy ciia cong thirc trong dién gidi

Trén co so dién giai /= <D, IT @, ¥ v> co thé xac dinh mot ham 7 dat tuong Ung
cho mdi cong thirc 4 mot gia tri chan 1y /(4) va dat twong ing véi mdi han tir ¢ mot
phan tir /(z) ctia mién D nhu sau.

e Néu x la bién thi I(x) = v(x).

e Néu a la mot hiang ddi tuong thi I(a) = ®(a).

e Néu fla ky ty ham d6i twong k ngdi, t1, t2, ..., tk 1a cic han tir thi

o I(f(t1, t2, ..., tk) i2¥W (H(1(t1), I(t2), ..., I(tk)).

e NéuPla ky tu vi tr n ngoi, t1, t2, ..., tn 1a cac han tur thi I[(P(t1, 2, ..., tn)) dung
(ky hiéu I(P(t1, t2, ..., tn)) = T) khi va chi khi bg <I(t1), I(t2), ..., I(tn)> 1a mot
phan tir ctia tap hop TI(P); va I(P(tl, 2, ..., tn)) sai khi va chi khi bo <I(t1), I(t2),
..., I(tn)> khong phai 1 mot phan tir cta tap hop TI(P).



e Néu A va B 1a cac cong thuc thi :
» [(—A) dGng khi va chi khi /(4) sai.
I(A&B) dung khi va chi khi /(4) va I(B) cung dling.
1(AvB) dung khi va chi khi /(4) ding hay /(B) dung.
1(A>B) dang khi va chi khi /(4) sai hay /(B) ding.
1(A=B) dung khi va chi khi ca I(4) va I(B) cung dung hodc ca I(4) va I(B) cung
sai.

YV V V V

Céc luong tir V va 3 dugc dién giai nhu cach hiéu thong thudong. Dicu d6 dugc biéu
dat chat ché nhu sau. Dé xac dinh I cho cac cong thirc chira lugng tir ching ta st dung
thém mot khai niém méi. Néu 7 1a mot dién gidi, =< D, Il, @, ¥ vi>,dlamét
phén tir ciia Dj, con x 1a mot bién dbi twong, khi d6 I, 1a ky hiéu cho dién giai méi J,
trong d6 x da dugc gan gia tri méi 1a d, con cac bién dbi twong khac van dugc gan gia
tri nhu trude. Cu thélaJ =< D, IT, @, ¥, v/>, trong 46 D,;= Dy, I1;= 11, @y = @,
¥ =Y vi(x) =d, vi(y) =v;(y) voi moi bién tu do y khac x. Nhu vy J 1a mot dién
giai giéng nhu 7 & moi diém, ngoai trir (co thé) cach gan gia tri cho bién x : J gan cho
x gid tri d, con I c6 thé gan d cho x, ciing c¢6 thé gan gia tri khac cho x.
e Néu A 1a cong thirc va x 1a bién ddi twong thi I(VxA) dung khi va chi khi Ix/d(A)
ding véi moi d € D.
e Néu A 1a cong thirc va x 1a bién d6i twong thi I(3xA) dang khi va chi khi Ix/d(A)
dung it nhat véi mot phan tir d cua D.

Néu 4 1a mot cong thuc va I 1a mot dién giai, thi ta ky hiéu 4 diing trong I va A sai
trong I (hay A khéng diing trong I 1an luot 13 I(4) = Tva I(4) = F.

Vi du I. Cho cong thuc P(a,f(b,c)).

Gia sir [ 1a dién giai, I = <D, IT @, ¥ v>. Trong d6 D la tap cac sb tu nhién, /7 dat
tuong ung P v&i quan hé bang nhau quen thudc, trong cong thirc nay khong co cac ky
tu vi tir khac nén khong can phan con lai cia 77 (vé sau ta xac dinh /7 bang cach xac
dinh cac quan hé tng véi cac vi tir trong cong thirc, chang han nhu véi cong thic
dang xét ta xac dinh /7bang cach ndi rang P 1 “bang nhau”. Ta ciing xac dinh @ va
¥ bang cach tuong tu): a la sb 10, b 1asd 5, c 1asd 5, f1a phép cong theo nghia cia
toan hoc. Trong cong thirc khéng c6 bién nén khong can xac dinh v. Vé6i dién giai 1
cong thirc dang xét c¢6 nghia la “10 = 5 + 5”. Vi quan hé bang nhau va phép toan
cong hiéu nhu trong toan hoc, nén ménh dé nay ding trong /.

Dé y rang trong dién giai nay cac ky tu b va ¢ duoc gan cung mot dbi tuong - s6 5.
Néu J 1a dién giai chi khac I & chd J gan cho fphép toan nhan thi v6i J cong thirc dang
xét co nghia la “70 = 5 * 5”. Nhu vay, trong dién giai J né sai.

Nhu vy mot cong thirc ¢6 thé tro thanh ménh dé dung trong dién giai nay va sai trong
dién giai khéc.

Vidu 2. Cho cong thurc R(a, f(x)).



Gia sir dién giai / = < D, IT @, ¥ v> duoc xé4c dinh nhu sau’ :
D 1a moét tap hop nguoi, D = {Hai, Minh, Hanh, Thdo},
@D(a) = Hai;
W(f)(Hai) = Minh,
() (Minh) = Hanh,
f)(Hanh) = Thao,
) (Thdo) = Thdo;
I1(R) = {<Hdi, Minh>, <Hai, Thao>, <Hanh, Thao>,<Minh, Thdo>}
wx) = Hanh.
Véi dién giai I tacé :
I(a) = @(a) = Hai;
1(f(x)) = ) (v(x)) = Hf)(Hanh) = Thdo.
Vi cip <Hdi, Thao> 1a mot phan tir cia /7 (R), nén I(R(a, f{x))) dung, nghia 13 cong
thire R(a, f(x)) d4ng trong /.
Cap <Thao, Hai> khong thudc 77 (R), nén I(R(f(x),a)) sai, tuc la cong thirc R(f(x),a)
khong dung, sai trong /.
Ta xét thém tinh dung sai cia cac cong thue F(R(f(a), x) va Vx(R(a, x)) trong 1.
Véiltaco:
I(a) = @ (a) = Hai;
I(f(a)) = V) (Ha)) = Hf)(Hai) = Minh;,
I (x) = v(x) = Hanh.
Vivay, voi Ly i =J=<Dy, I}, @5, ¥, vy> taco:
Ly mhao (f(a)) = I(f(a)) = Minh;
Ly thio(X) = Thao;
Iy (R) = II (R) = {<Hai, Minh>, <Hai, Thao>, <Hanh, Thdo>,<Minh,
Thao>}
R rang cip <Minh, Thdo> 1a mot phan tir caa 7Z) (R), nén Ly mio (R(f(@), x))
dang, nghia 1a R(f(a), x) dGng trong I,/ rho.
Vay #(R(f(a), x) dang trong [.
Trong khi do, voi Lyma, = K=< Dg, Iy, @k, %, v&> taco:
Ly Hann(a) = I(a) = Hai;
Ly Hann(x) = Hanh,
IIx(R) = Il (R) = {<Hai, Minh>, <Hai, Thao>, <Hanh, Thdo>,<Minh,
Thao>}
RG rang cdp <Hdi, Hanh> khong phai 1a phan tir caa 77y (R), nén J(R(a, x))
sai, Lymann (R(a, x)) sai, nghia la R(a, x) sai trong Lmgnn-
Vay x(R(a, x) saitrong I.
Vi du 3. Cho cong thuc Vx(x, f(x)).

°6 day chi xac dinh phin D, 77 @, ¥, v tuong Gng véi cac ky tu trong cong thirc dang xét.



Gia sir dién giai U =< D, IT @, ¥ v> dugc xac dinh nhu sau :

D={a By
() = .
DD =y,
D) =a:
IIR) ={<a, a> <a > <L y> <pyr> <y a>};
vx) = «a.
VéiUtaco:
Uk)=vx)=a,

Ulfix) = ¥FH(Ux) = ¥P(e) = B
Vivay : V6i Uy, =Jtaco

Jx)=URx) =a;

J(fx) = Ufx) = E(D( Uy a (x) = E(D( Vo (x) =) (e) =

I (R) =IIR) ={<a, a> <o, f> <[ y> <py> <y a>);

<a, > €1l (R)

T day Uy o (R(x. f(x))) = J(R(x, f(x))) diing.
Hoan toan tuong tu, ta xac dinh duwoc rang cong thuc R(x, f(x)) cling dGng trong cac
dién gidi Uy s va Uy,.
Mién dién giai Dy cta U chi c6 cac d6i twong a, B, v. Nhu thé UR(x, f{x))) ding, hay
R(x, f{x)) dung trong U.

Nhin xét vé variable assignment v : Vi du 2 va vi du 3 trén ddy cho thdy mic du ham
v dugc xac dinh trén toan b tap hop bién, nhung khi xét tinh ding sai cua mot cong
thirc trong mot dién giai thi v chi co ¥ nghia khi cong thic d6 chira bién tu do (nhu
trong vi du 2), va hoan toan khong co ¥ nghia nao khi cong thirc khong chira bién tu
do (nhu trong cac cong thirc & vi du 3). S¢ di nhu vay 1a do néu trong cong thuc bién
x chi xuat hién budc thi khi xét tinh dung sai cta né trong giai nghia c6 variable
assignment v ta chi can xét dén cac dién giai co variable assignment c6 thé khac v &
gia tri cia x. Chinh vi vay d6i khi nguoi ta con néi dén v nhu 1a phép gan gia tri cho
céc bién tu do.

Tir dinh nghia dién giai va dinh nghia vé gia tri chan 1y cta cong thic trong dién
giai c6 thé rut ra cac khang dinh:
Pinh ly 3.1.

(1) Khéng céng thirc nao vira diing vira sai trong ciing mét dién gidi.

(2) Néu trong dién gidi I cic cong thirc A va A > B ding, thi céng thirc B ciing diing
trong L.

(3) Néu VxA diing trong dién gidi I thi Fx ciing diing trong I.

(4) Néu VA diing trong dién gidi I thi A ciing diing trong 1.

(5) Néu A diing trong dién gidi I thi FxA ciing diing trong I.



3. M6 hinh (model). Quy ludt logic

M6 hinh ciia mot cong thire 1a dién giai trong d6 cong thirc iy ding. Dién giai U trong
vi du 3 trén day la mo hinh cua cong thie R(x, f{x)) . Dién giai  trong vi du 2 trén day
khong phai 1a m6 hinh cta cong thic VaR(a,x).

Khong phai cong thirc ndo ciing c6 mo hinh. Trai lai, c6 nhiing cong thirc ma dién giai
nao ciing 1a mo hinh cua chung.

Cong thirc dugc goi 1a hang ding (hay quy ludt logic) néu né dung trong moi dién
giai, va duoc goi 1a hang sai (hay mdu thudn logic) néu nd khong ding trong bat ctr
mot dién giai ndo. Nhu vay cong thire 14 hang ding néu nhu moi dién giai déu 1a mo
hinh cta né; va cong thirc 1a hing sai, néu né khéng c6 mé hinh nao. Cong thirc hing
dung A duoc ky hiéu 1a |= 4. Cong thirc dung trong mot sé dién giai, sai trong mot sd
dién giai khac goi 1a cong thirc trung hoa.

D& dang chirng minh duoc nhiing khing dinh sau day :

(1) |=AXkhivachikhi |=Vx4.

2) = v=4).

(3) Cong thiic 4 & — A4 1a mau thuan logic.
4) |=(wxA>4)

() |=(Ad>%kA4)

6) |=HKAd=—(Vx—4)

(7) =A== (Hx—A4)

Chung minh khéang dinh (1).

Tir trai qua phai. Gid st |= 4, nghia 1a I(4) = T véi moi dién giai 1. Gia sir Vx 4
khong phai 1a cong thue hing ding. Khi d6 ¢ dién giai, tam goi 13 J, sao cho J( xA4)
= F. Diéu nay c6 nghia 1a c6 dién giai J, 4 sao cho J,/4(4) = F. Nhung diéu niy méau
thudn véi didu gia st ban dau. Vay, voi moi dién gidi J ta ¢6 J(vx4) = T, nghia la
|= PxA.

Chiéu nguogc lai. Gia sir |= vad, nghia 1a I(vx4) = T véi dién giai I thy y. Gia s
variable assignment cta / 1a v;, va vi(x) = a. Khi do I = I, ,. Nhung I(VxA) = T lai c6
nghiala I,y(A) =T véimoid € Dy, tu day I,(4) =T = I(4). A dung trong dién giai |
bat ky, vay |= A. Ching minh xong.

Chung minh khang dinh (2) :

Véi dién giai I tiy y 4 ding trong I hodc A sai trong 1. Néu 4 dtng trong I thi theo
dinh nghia dién giai, 4 v —4 ding trong /. Nguogc lai, néu 4 sai trong 7 thi theo dinh
nghia dién giai, —4 dung trong 7, vi thé 4 v —4 ciing dung trong /. Nhu thé A4 v —A4
ludn ludn dung trong 1. Vay, 4 v —A 1 cong thic hang dung.

Chung minh khang dinh (6) :



Ta can chi ra ring v6i moi dién giai 7, néu FA dung trong 7 thi —x—4 ding trong /,
va nguoc lai, néu — Vx—A4 dung trong 7 thi x4 ding trong /.

Lay dién giai / tiy y. Néu x4 dung trong / thi, theo dinh nghia, ta c6 it nhat mot phan
tir d thudc mién dién giai D cua [ sao cho 4 dung trong /.. Tur day, —A sai trong I,/,.
Vi thé vix—A sai trong I, Vay, theo dinh nghia, — x—4 ding trong 1.

Nguoc lai, Néu — x—4 diing trong 7 thi ¥ —A sai trong 1. Néi cach khac, ton tai phan
tir ¢ thudc mién dién giai D ciia 7 sao cho — sai trong Iye. Vi —4 sai trong Iy, nén 4

dung trong /... Vay, theo dinh nghia, 7x4 dang trong /.
Cac khéng dinh con lai ban doc hay tu chiing minh.

Dé chimg t6 rang cong thirc 1a mot quy luat logic, can phai chi ra ring n6 dung trong
moi dién giai. Kiém tra tinh dung sai cta cong thirc trong moi dién giai 1a mot viéc
n6i chung rat kho khian, vi c6 nhirng dién giai c6 mién dién giai la tap hop vo tn hodc
tap hop gdm réat nhiéu phan tir. Nhung dé chtng t6 rang mot cong thirc khong phai 1a
quy luat logic thi chi can dua ra mot dién giai trong d6 né sai. Nguoi ta thudng su
dung diéu nay dé chimg to cong thirc khong phai 1a quy luat logic, d6 chinh 1a phuong
phéap dung phan vi du.

Cong thirc A kéo theo cong thire B (hay con ndi 14 B la hé qua logic ciia A) néu trong
moi dién giai ma 4 ding thi B ciing ding. Tong quat hon, cong thirc B 12 hé qua cia
tap hop cong thirc 77 (ky hiéu 7”|= B), néu nhu B dung trong mdi dién giai ma tat ca
cac cong thue tu tap 7~ dling.

I11. Dién giai Herbrand

Chung ta da thay mot cong thic c¢6 thé ding trong dién giai nay, va sai trong
din giai khac. Véi mot dién giai nhat dinh s& co nhimng cong thuc dung trong nd va
cac cong thirc khac sai trong nd. RS rang hai dién giai I va J khac nhau néu tap hop
cac cong thuc dung trong I khac voi tdp hgp cac cong thuc dung trong J. No6i cach
khac, I va J khac nhau néu c6 mot cong thirc A nao d6 co gia tri chan Iy trong I va
trong J khac nhau. Tuy nhién, néu tap hop cong thirc dung trong dién giai I va tap hop
cong thire dung trong dién giai J nhu nhau thi ciing chwa thé khang dinh I tring véi J.
That vay, vi dy, tAp hop cong thirc dung trong hai dién giai I va J sau day 1a nhu nhau:

Dién giai I=<D, I, D, ¥, v>
D;= {Nam, Binh}
@y(a) = Nam
@y(b) = Binh
Yi(f)(Nam) = Nam
Yu(f)(Binh) = Nam
ITy(P) = {<Nam>, <Binh>}
T1(Q) = TTyR) = TT(S) = ... = {}
vi(x) = vi(y) = vi(z) = ... = Nam



Dién giai J= <D, 1), @, v/>

Dy= {Nam, Binh}

@Dy(a) = Binh

#(b) = Nam

¥i(f)(Nam) = Binh

¥()(Binh) = Binh

ITy(P) = {<Nam>, <Binh>}

1(Q) = TR = TI(S) = ... ={

vi(x) = vy(y) = vy(z) = ... = Binh
Virdorang @y # @y vav; # vy,nénl#1J.

Nhu véy, bang cac tap hop cong thirc chung ta khong phan biét dugc cac dién giai voi
nhau.

Ta da biét rang theo dinh nghia, mot cong thirc 1a quy luat logic khi va chi khi
né dung trong moi dién giai. Vi vy, mot trong cic phuong phap xac dinh xem cong
thirc ¢6 phai 1a quy luat logic hay khong 1a xét xem né c6 dung trong ting dién gidi
hay khong. Ta ciing da biét rang cong thirc B 1a hé qua logic cta tip hop cac cong
thirc T" khi va chi khi B dung trong moi dién giai ma tit ca cac cong thirc trong I’ déu
dung. Nhu véy, dé xac dinh xem B c6 phai 1a hé qua logic cua tdp hop cong thicc I
hay khong, phai xét hét cac dién giai ma trong dé tat ca cac cong thirc tir I' déu dung.
Su kién c6 nhitng dién giai ma tap hop cong thirc dung trong chiung nhu nhau goi y
tuong rang khi xét xem cong thire ¢6 phai 1a quy luat logic hay khong ta khong that su
can xét hét cac dién giai, ma chi can xét cho mdi nhom dién giai c6 chung tap hop
cong thirc ding mot dai dién ma thoi. Ciing vay, dé xét xem mot cong thac co6 1a hé
qua logic ctia mot tap hop cac cong thic khac hay khong ta ciing chi can xét mot sb
céc dién giai 1a dai dién cho cac nhom dién giai trong d6 tat ca cac cong thirc trong tap
hop da cho déu dung. Chang han, chi can xét mot trong hai dién giai I hodc J trén day
1a du thay vi xét ca hai. Néu nhu ta c6 thé chia tdp hop tit ca cac dién giai thanh timg
nhém c6 chung tap cong thirc dung thi khi d6 chi can xét mot phan tir ndo do bét ky
cho m&i nhom nhu vy ma théi. Tuy nhién diéu nay doi hoi trude hét phai tién hanh
phan nhom cac dién giai. Ma day 1a mot vin dé vo cung kho thuc hién. May mén
thay, c6 mot hudng khac : trong mot s6 truong hop cod thé x4c dinh tat ca cac dai dién
cho cac nhém dién gidi c6 chung tap hop cong thirc ding (mic du chua xac dinh duoc
cac nhém nhu vay), roi chi xét cac dai dién d6 ma thoi. Cac dién giai dai dién nhu vay
12 dién giai herbrand.

1. Mién herbrand

Mién herbrand cua cong thuc ¢ 1a tip hop H,, nho nhét trong sb cac tap hop thoa

man céac diéu kién sau day :

e Moi hing ddi twong a c6 mit trong cong thirc ¢ déu 1a phan tir cia H,

e Néu ¢ khong chira ky ty hang ddi tugng nao thi H, chira mot hang herbrand, ky
hiéu 1a o.



e V&imdi ky ty ham dbi twong n-ngdi ftrong @, néu hy, hs, ..., h, déu la phan ti coa
H,, thi f(hy, hs, ..., hy) cling 12 phan tir coa H,,

Céc vi du sau day giup chung ta hiéu ro hon vé mién herbrand.

Vidu 1. Véi cong thue P(x)
Mién herbrand 1a tap hop gdm duy nhat mot phan tir {6}.
Vidu 2. Voi cong thiee R(a, b)
Mién herbrand 1a tap hop hai phan tir {a, b}.
Vi du 3. Véi cong thic P(f(x))

Mién herbrand 1a tap hop vo han phan tax {8 A9, fI{(O). D)), ...}
o Vidu4. Voicong thuc P(f(a))

Mién herbrand 1a tap hop vo han phan t  {a, fla), f(f{a), f({{@)), ...}.
Vidu 5. Véi cong thiic R(a, g(b))

Mién herbrand 1a tap hop vo han phan tr  {a, b, g(a), g(b), g(g(a), g(2g(b)),
)
Luu y : Céac phan tir cia mién herbrand chi don thudn 13 cac céu tric ca phéap, khong
phai 1a cac dbi twong hién thuc cu thé. Néu cong thirc khong chira hang dbi twong thi
mién herbrand turong tng chi gdm mét phan tir & duy nhat. Néu cong thirc khong chira
cac ham d6i tugng va chira n hing dbi twong khac nhau thi mién herbrand ciia né gom
n phan tir. Néu cong thirc co chira ham ddi trong thi mién herbrand cta né 1a mot tap
hop vo6 han.

2. Dinh nghia dién gidi herbrand va vi du

Dién giai herbrand cta cong thic ¢ 1a dién giai /=< D, IT @, ¥ v> , thda man cic
diéu kién sau day :
e Mién dién giai cta I 1a mién herbrand He .
e @ dat mdi hang ddi twong a twong g véi chinh no.
e W dit mdi ham ddi twong n-ngdi f twong Gmg v4i ham F xac dinh nhu sau :
F: H,—> H,
<hy, hy, ..., hy> > F(hy, hs, ..., hy)

Sau day 1a mot s6 vi du dién giai herbrand.

Vidy 1. Cho cong thic ¢ = P(x)
Khi d6, vi ¢ khong chira hing ddi twong, nén mién herbrand H, twong ung la tap
hop {4}

D=H, ={5
I1(P) = {5}
vx) =90

Mot dién giai herbrand khac clia cong thirc da cho 12 :
D=H, ={5§



1P ={}

Vx) =0.
Ngoai ra cong thirc da cho khong con dién giai herbrand nao khéc.
Vi du 2. Cho cong thuc ¢ = P(a)
Khi d6 mién herbrand H, twong tng 1a tap hop {a/}.

D=H, ={a]
I1(P) = {<a>}
Ux) =a

Mot dién giai herbrand khac clia cong thirc da cho 14 :
D=H, = {a}
I1(P)={}
vx) =a.

Ngoai ra cong thire da cho khong con dién giai herbrand nao khac.

Vi du 3. Cho cong thuc @ = R(a, b)
Khi d6 mién herbrand H,, twong tmg 14 tap hop {a, b;.

D=H, ={a b}
I1(R) = {<a,a, a>, <a,b, b>, <b, a, b>}
vx) =a
Mot dién giai herbrand khac ctia cong thirc da cho 1a :
D=H, ={a b}
I1(P) = {<a, a, a>, <b, b, b>}
Ux) =a

Cong thirc nay con nhidu dién giai herbrand khac nita. S6 cac dién giai herbrand & day
1a hiru han.

Vi du 4. Xét cong thiic P(a) v OQ(f(x)).
Mién herbrand tuong tmg véi cong thirc nay 13 tap hop vo han {a, fla), f(f{a)), ...}.
D ={a, fla), fif(a)), ...}
I1(P) = {<a><f(f(a))>, <f(f(f(f(2))>}
1IQ) = {<fla)>, <S(fta). Sf1f(2)>}
f)(a) = F(a) =a
(@) = F(f(a) = fla)
(@) = F(f(f(a) = fif(a)

vx) =fla)

Vi mién herbrand ctia ndé vé han, nén cong thirc ndy c6 vo sd dién giai
herbrand.

Khai niém mién herbrand va dién giai herbrand c6 thé mé rong ra cho tap hop
cong thirc bat ky nhu sau : Tao cong thirc méi 1a hoi cua tt ca cac cong thirc trong tap



hop. Khi ¢6 mién herbrand va dién giai herbran cta tap hop cong thirc chinh 1a mién
herbrand va dién giai herbrand ctia cong thirc méi da néu.

3. M6 hinh herbrand

M6 hinh herbrand ciia mét cong thirc 1a dién giai herbrand trong d6 cong thirc
dung. M6 hinh herbrand ciia mét tdp hop cong thirc 1a dién giai herbrand cua tap hop
d6, va moi cong thirc tir tap hop déu ding trong né.

IV. Hé tién deé cia logic vi tir

Twong tu nhu logic ménh dé, nguoi ta ciing 1ap nén cac hé tién dé cho logic vi tir.

Logic vi tr bao ham toan bd logic ménh dé. Piéu d6 co thé tha"iy ro khi toan bd cac

tién dé cua logic ménh dé déu la tién dé cua logic vi tir, quy tic cua logic ménh dé

cling 14 quy tic cua logic vi ti.

1. Cic tién dé va quy tic

Véi moi cong thirc 4, B, C, va bién x bat ky, cac biéu thitc 41, A2, A3 sau day la tién

dé cua logic vi tur:

Al. A>(B>oA),

A2. (A>B>5C) >((A>5B) o(4>C),

A3. (-4 >—B) o((—-A >B) DA);

Ad. Vx A(x) o A(), v6i A(x) 1a cong thirc, ¢ 1a han tir, tw do d6i véi x trong
cong thirc A(x).

A5. Vx (A 5B) 5 (A o vx B), néu trong cong thirc 4 khong c6 xuat hién tu do cua x.

Céc quy tic:

A B, A
1) MP % (Modus ponens)

2) Gen (Quy tic tong quat hoa)

Nguoi ta thuong ky hiéu quy tic 1 1a MP, va cong thirc 2 1a Gen (tir tir tiéng Anh
Generalization).

2. Chudi suy dién, phép chirng minh

Céc khai niém nay twong tu nhu trong logic ménh dé. Cu thé :

e Chudi suy dién 1a mot diy hitu han cic cong thirc ké tiép nhau, trong d6 mdi cong
thire déu hodc 1a mot gia thiét on goi la tién deé, tac la cong thue cho trudce), hodc
1a mot tién d¢, hodc 1a nhan dugc tir cac cong thire ding trude nd theo quy tic MP
hodc Gen. Cong thire cudi cua chudi goi la két luan. Cong thuc két luan 1a hé qua
clia cac gia thiét ¢ trong chudi.

e Phép chimg minh 1a chudi suy dién trong d6 khong c6 gia thiét ndo. Cong thirc
cudi cung cta mot phép ching minh duogc goi 1a dinh 1y. Véi mot nghia rong hon,
ngudi ta cling goi chudi suy dién nhu di dinh nghia trén day 1a mot phép chimg



minh. Trong trudng hop d6 ta co phép chimg minh cho khang dinh rang tir cac gia
thiét c6 trong suy chudi co thé rat ra dugc cong thirc két luan cia no.

e Ta ky hiéu, - giébng nhu trong logic ménh d&& - Bj, By, .., By |- A
, 1a “cong thirc A 1a h¢ qua cta cac cong thuc By, B, ..., B, 7. =A c6 nghia la
Ala dinh ly.

e Khi ching minh dugc mot dinh 1y, ta c6 thé st dung né trong cac chudi suy dién
va phép ching minh khac. Khi d6 khai niém chudi suy dién dugc mé rong nhu
sau : Chudi suy dién 12 mot diy hitu han cac cong thirc ké tiép nhau, trong d6 mdi
cong thirc déu hodc 12 mot gia thiét (tic 1a cong thirc cho trude), hodc 1a mot tién
dé, hodc 12 mot dinh Iy da dugc chiing minh, hodc la nhan dugc tir cac cong thirc
dung trudc né theo quy tic MP hodc Gen. Khai niém phép chimg minh dugc mé
rong tuong ung.

Vi dy : diy cong thirc sau day 1a mot chudi suy dién

1. Va(P(x) >0(x)) tién dé
2. Wx(O(x) DR(x)) tién dé
3. P(a) tién dé
4. Wi(P(x) >0(x)) > (P(a) >0O(a)) tiéndée
5. P(a) oQ(a) 1, 4, MP
6. O(a) 3,5, MP
7. Wx(O(x) DR(x)) >(0(a) >R(a))  tién dé
8. O(a) oR(a) 2,7, MP
9. R(a) 6, 8, MP

Chudi suy dién trén day c6 két luan 1a cong thirc s6 9 - R(a). Nhu vay R(a) 1a hé qua
ctia cac cong thirc 1, 2,va 3. Chudi nay khong phai 1a mot phép chirng minh, vi né c6
céc tién dé.

Chung minh cac dinh 1y trong hé tién dé cua logic vi tir rat kho khin. R4t may min 1a
dinh 1y suy dién ma chung ta da quen biét trong logic ménh dé ciing dang cho logic vi
tir, va v6i dinh 1y nay thi viéc chimg minh cac dinh 1y trong hé tién dé cua logic vi tir
don gian hon rat nhiéu.

Vi dy, chung minh Vx(P(x) > Q(x)) o> (Vx(Px) > VxQ(x))

1. Vx(P(x) ©0O(x)) gid thiét
2. V&P(x) gid thiét
3. W (P(x) >Q(x)) o(P(a) >Q(a) tién dé
4. P(a) >Q(a) 1, 3, MP
5. vAP(x) >P(a) tién dé
6. P(a) 2,5, MP
7. O(a) 4, 6, MP
8. mOnx) 7, Gen



Nhuvay e ppix) 5 00x), vaPx) E 70(x)
Ap dung dinh 1y suy dién hai 1an lién tiép, ta dugc cong thirc can ching minh.

Trong hé thong tién dé trén day chung ta chi sir dung cac phép toan logic phii dinh (—)
va kéo theo (o) , va cling chi st dung lugng tor V. Pé cho thuan tién, ta co thé dua
vao thém cac phép toan va lugng tir khac thong qua cac dinh nghia:

AvB =4 —ADB;

A&B=4 — (A >-B);

A=B=y (ADB) & (BDA);

HAX) =g — (Vx —A(X));

3. Cic tinh chét co ban ciia hé tién dé logic vi tir

Nguoi ta chimg minh dugc cac dinh 1y sau dy vé logic vi tir (nhimng dinh 1y nhu vay
goi 1a siéu dinh 1y — Metatheorems, nhung dé cho don gian, trong truong hop khong
14n 1on véi cac dinh 1y ciia ban than logic vi tir, ta s& goi 1a dinh Iy):

Pinh Iy 3.2. Hé logic vi tir khong mau thuin, nghia 1a khong ton tai cong thirc A sao
cho vira A, vira —A 1a dinh ly trong hé€ logic vi tur.

Pinh 1y 3.3. Moi dinh 1y cua logic vi tir déu 1a cong thirc hing ding. (La cong thic
dung trong moi interpretation). Va nguoc lai, moi cong thic hing ding déu 1a dinh 1y
cta logic vi tir. (Dinh 1y vé tinh du).

Hé qua 3.4. Cong thuc A dung trong moi model cua hé logic vi tur khi va chi khi A 1a
dinh 1y cta hé.

Phép chimg minh cua cic dinh 1y va hé qua trén day kha dai dong va phirc tap, vi thé
& day chiing toi chi dan ra phép chirg minh dinh 1y 3.1.

Bay gid ching ta bat dau phép chimg minh. Chung toi din ra day phép chimg minh
ghi trong cudn sach dd néu trén ciia E. Mendelson. Vi cong thirc A bat ky ta ky hiéu
bﬁng h(A) biéu thire thu duge bé’mg céch loai bo khéi A tat ca cac luong tir va cac han
tir (cung voi cac ddu ngodc va ddu phiy twong ung). Vi dy, h(Vx (P(x) D Q(x))) & 1a
P 5 Q, h(Ix A(x) > —B(x,y)) s& 1a A > —B. V& thyc chét thi h(A) bao gio ciing 1a
mot cong thirc ctia logic ménh dé. RS rang 13 h(—A) = — h(A) va h(A © B) = h(A) o
h(B). Vi moi tién dé A cua logic vi tir, h(A) 1a cong thirc hang dung (quy luat logic)
hiéu theo nghia cua dai s ménh dé. Diéu nay rd rang véi 3 tién dé dau. Tién dé th tu
1a V(xi) A(xi) D A(t), vay h(V(xi) A(xi) D A(t)), bang A S A. RS rang 14 hing ding.
Tién d& 5 1a Vx; (A > B) o (A o Vx; B) nén h(Vx; (A 5 B) o (A > Vx;B)=(A >
B) o (A o B), ciing la cong thirc hang ding. Cudi cing, néu h (A > B) va h(A) 1a
cong thirc hang dung thi h (B) ciing 1a hing ding; va néu h(A) 1a hiang dung thi h(Vx;
A) ciing 1 hang dung, vi h(A) = h(Vx; A). Nhu vay, néu A 1a dinh 1y cua logic vi tir,
thi h(A) 1a hang ding. Néu nhu ton tai cong thirc A sao cho ca A va —A déu la dinh Iy
cta logic vi tir thi ca h(A) va h(—A), tirc 13 ca h(A) va —h(A) déu 1 hing dung. Piéu
d6 khong thé c6 dugc. Nhu vay, logic vi tir khong mau thun.



Néu cing véi cac tién dé cua logic vi tir ta con dua ra cac tién dé riéng khac thi ta
dugc mot hé goi 1a hé 1y thuyét bacl. Cac 1y thuyét nhu vay 1a 1y thuyét hinh thic
hoa, rat chit ché, va c6 tac dung l6n trong viéc nghién ctru tinh khong mau thuan, tinh
day du va ca cac bai toan giai duoc trong 1y thuyét d6 cua cac 1y thuyét. Pidu nay mé
ra nhitng Gmg dung rdng rai va rat hitu ich ctia logic vi tir.

V. Hé suy luin tw nhién cia logic vi tir

Ciling nhu logic ménh dé, nguoi ta xac dinh hé suy luan ty nhién cho logic vi tir. HE
suy luan nay twong duong v6i hé tién dé cua logic vi tir, nghia 1a voi cong thic A bat
ky, A c6 thé chirg minh dugc trong hé nay khi va chi khi A chirng minh dugc trong
hé tién dé.

Hé suy luan tu nhién gom c6 cac quy tic dwa vao va khir cac phép toan logic va lugng
tir. Hé khong c6 mot tién dé nao. Trong hé suy luan ty nhién phép chimg minh dugc
thuc hién don gian hon rat nhidu so véi trong hé tién dé.

1. Cdc quy tic

Vi moi ménh dé A, B :

, A, B
uy tac nhap & (k¥ hiéu &; .
Quy ap & (ky hiu &;) L& B
Quy tic khir & (ky hiéu &.) ﬂ; A48
A B
, A B
uy tac nhap v (kv hiéu v; N
Quy ap v (ky hi¢u v)) 1V B VB

Quy thc khir v (ky hiéu v,) AvB—d. — AvBoB

B A
. B,—B
uy tac nhiap — (ky hiéu -7 ’ *
Quy ap — (ky hi¢u —) "y *)
Quy tic khir — (ky hiéu —) %
z A A B
Quy tac nhap > (ky hi¢u =) *)
A>B
. . A>D B, A
Quy tac khur > (ky hiéu >,) %
z A , A A(x) ~ X . A
Quy tac nhap V ( ky hiéu V) — x khong xuat hién tu do trong
VxA(x)

cac gia thiét va gia dinh trudc
A(x) trong chudi suy dién.



VxA(x)

Quy tic khir V( ky hiéu V) e t tu do d6i véi x trong A(x)
< A ;1A A(t) A .
Quy tac nhap 3 (ky hiéu 3;): —_— t tu do doi vai x trong A(X)
JxA(x)
Quy thc khir 3 (ky hiéu 3o) 3’;/(1(;“) ¢ 13 hing dbi tuong méi
C

Trong hé nay céc quy tac doi voi cac lugng tir déu doi hoi nhiing dicu kién nhat dinh
mai ap dung duge, mot so di€u kién nhu thé dd dugc néu cung véi quy tac, mot so
khéc lién quan dén chudi suy dién, dugc néu dudi day.

2. Chuéi suy dién, phép chirng minh

Céc khai niém suy ludn, h¢ qua logic va chimg minh dugc dinh nghia nhu ¢ h¢ suy

ludn tu nhién cta logic ménh d&, v6i nhimg bd sung sau dy:

(1) Thém cac quy tic Vi, Ve, 3i, e;

(2) Quy tic V; chi co thé ap dung vao cong thirc A(x) voi diéu kién x khong co xuat
hién ty do trong cac gia thiét va gia dinh dung trudc A(x) trong chudi suy dién.
Quy tic nay ciing khong ap dung cho bién y néu y c6 xuét hién tu do du chi trong
mot cong thirc dang IXA(X) va & cac budc trude trong chudi suy dién da cé ap
dung quy tic Je cho cong thirc dang IxA(x) di néu trén;

(3) Trong quy tic 3. ¢ phai 1a hing ddi twong méi, chua hé xudt hién & cac budc
trude d6 trong chudi suy dién;

(4) Cong thie 1a két qua cua suy ludn hodc 1a cong thirc da chirmg minh phai 1a cong
thirc dong, nghia 1a khong chira bién tyr do.

3. Mpt sé vi du

Chtng minh céc cong thire

a) Vx A(x) oI A(x),

b) Vx (A(x) & B(x)) o (vx A(x) & Vv B(y))
¢) I (A(x) & B(x)) o (I A(x) & Fx B(x),

d WAkx) & W B()) o Vx (A(x) & B(x))

Chtrng minh

a) [17. v (A(x)
2. A1) 1, v,
3. I A(x) 2, 3

4. Wx (A(x) o I A(x) 1,3 >



b) [1". vk (A(x) & B(x))

2. A(x) & B(x) 1, V.
3. A(x) 2, &
3. B(x) 2, &
4. WxA(x) 3, Vi
5. WB®) 4, v
6. Vx(A(x) & Vv B(y) 4,5 &
7. Vi (A(x) & B(x)) o (Vvx A(x) & Vv B(y)) 1,6, >

o) [1". % (A4(x) & B(x))

2. A(c) & B(c) 1, 3, ¢ la han tir moi
3. A(c) 2, &

4. F A(x) 3, 3

5. B(c) 2, &,

6. 7x B(x) 5 3

| 7. 2 (A(x) & Zx B(x) 4, 6, &;

8. Jx (A(x) & B(x)) (I (A(x) & I B(x)) 1,7, >

d)|1". WxA(x) & ¥ B(y)

2. Wx A(x) 1, &,
3. A®x) 2, V.
4. vy B(y) I, &
5. B(x) 4, v,
6. A(x) & B(x) 3,35, &
7. Vx (A(x) & B(x)) 6, V;

8. (Vx (A(x) & Vv B(v)) > Vx (A(x) & B(x)) 1,7, 5

Trong cac phép chimg minh trén day néu ta bo cac bude cudi cing, va cing véi no 1a
duong ké loai ra khdi suy luan cac cong thuc tuwong tng, thi ta c6 dugc cac suy luan:
a) tuor Vx A(x) suy ra Fx(A(x)

b) tr Vx (A(x) & B(x)) suy ra vx A(x) & vy B(y)

c) tor 7 (A(x) & B(x)) suy ra Zx A(x) & Zx B(x))

d) tur (vxA(x) & Vy B(y)) suy ra Vx (A(x) & B(x))

Vi du cdc phép chirng minh va chuoi suy dién sai.



a) Chimg minh (Fx A(x) & Jx B(x)) > F (A(x) & B(x))

(1" F A(x) & 7 B(x)

2. I Ax) 1, &
3. A(c) 2, 3,

4. x B(x) 1, &
5. B(c) 4, 3,

6. A(c) & B(c) 3,5 &
7. 2 (A(x) & B(x)) 6, 7
8. (K A(x) & Zx B(x)) > I (A(x) & B(x)) 1,7, >

Phép chiing minh nay sai, vi han tir ¢ & budc 5 khong phai 13 han tir méi nhu doi hoi,
¢ dd xuat hién ¢ budc 3 (Néu nhu no 1a dung thi cau két luan c6 thé duoc dién giai
thanh, vi dy, “ Néu c6 ngudi say va co nguoi khong udng rugu thi c6 ngudi khong
ubng ruou ma say”).

b) Vi A(x) tir Ix A(x)

1" A(x)
2 . A(c) 1, 3, ¢ la han tir moi
3. WxA(x) 2, Vi

Budc 3 trong suy ludn trén day sai, vi quy tic Vi duoc dp dung vao cong thirc A(c),
chu khong phai A(x) nhu doi héi.

(Néu khong co sy han ché dé thi ta c6 thé thu duogc tir tién dé : “Co mot ngudi say”
két luan “TAt ca moi ngudi déu say” , va nhitng suy luén sai twong tu).

3. Tinh khong mdu thudn va day dii ciia h¢ suy ludn tw nhién

Ky hi¢u hé tién dé cua logic vi tur 1a Svt, hé suy luan tu nhién cua logic vi tir 1a SNvt
Nguoi ta da chung minh dugc :
Pinh Iy 3.4.

I_NSvt Ae svt A.
Pinh 1y 3.4 khfmg dinh hé tién dé cua logic vi tir va hé suy luén tu nhién cta logic vi
tir hoan toan twong dwong voi nhau, theo nghia 1a moi dinh 1y trong hé tién dé déu la
dinh 1y trong hé suy ludn ti nhién va nguoc lai.Vi vay, cac tinh chét nhu tinh khong
mau thuln, tinh dt ma hé tién dé co thi hé suy luan tu nhién ciing co.

BAI TAP CHUONG 3

1. Hay xéac dinh xem céc biéu thirc sau day c6 phai 1a cong thuc trong ngdn ngi
logic vi tir hay khong :

a. P(ax,f(g(x)))

b. R(a, f(a),f(a,f(x)))

c. R(x)>(Q(a) & — P(a,x))

d. Vx3Iy(P(x) o> Q(x,2)) v P(b v a)



2.

7.

c.

~

a.

S EE e a0 o

cpoc o

Vx—3y(P(x,a) © R(a,y)) & P(x,x)

Dich cac cau sau sang ngon ngir logic vi tur :

Binh la nha béo.

Mai khong la nha bao.

Ba ngoai cua Mai 1a nha gido.

Mot s6 ngudi rat thich sau riéng.

C6 nhitng nguoi khong mudn nodi vé minh.

Mot s6 loai gdm nham 14 loai co ich.

C6 nhitng ngudi ma moi ngudi déu yéu mén.

Mai la sinh vién bao chi va Hang ciing thé.

Me Mai la bac si nhung khong 1am viéc ¢ bénh vién.

Néu anh bén vao qua khtr bang sung luc thi twong lai s& ban vao anh bang dai
bac.

Nguoi ta phai dé chung con ngua ¢ trudc mat, con chd & sau lung va con
nguoi ¢ ti phia.

Dich cac doan van sau day sang ngdn ngit logic vi tir :

Chudt 1a loai c6 hai. Ran bat chudt. Moi loai bat loi c6 hai déu 14 loai c6 ich.
Vay ran la loai c6 ich.

Mot s loai chim di cu vao mua dong 13 loai quy hiém. Hong hac 1a loai quy
hiem. Nhu vay hong hac ciing 1a loai chim di cu vao mua dong.

Hay viét bang ngdn ngit logic vi tir cic phan doan nhat quyét don sau day :

SaP
MeS
PiM
Mo S
SeP

Véi cac cong thic sau day hidy dua ra mot dién gidi trong d6 cong thic da cho

dung va mot dién giai trong d6 cong thirc da cho khong dung.

@ o oo o

Fo o o o

v (P(a,x) > O(f(v).x))
FH(P(fla)x) & = O(().x)

v vy Vz((P(x,y) & P(x,z)) D P(,z))
FKHF((P(xy) & P(xz)) >P(yz)
FKVyVz((P(xy) & P(x,z)) DP(y.z))
Vx vy Vz((P(x,y) & P(y,z)) D P(x,z))
FKHF((P(xy) & P(yz)) >P(xz))

Hay xac dinh xem cac cong thirc sau day co6 la quy luét logic hay khong:

(Vx A(x) & Vx B(x)) = Vx (A(x) & B(x))
(Vx A(x) v Vx B(x)) o Vx (A(x) v B(x))
Vx (A(x) o> B(x)) o (vx A(x) > Vx B(x))
Vx (A(x) =B(x)) o (Vx A(x) = Vx B(x))
K (A(x) & B(x)) =(Fx A(x) & Fx B(x))
(Fx A(x) v I B(x)) = (A(x) v B(x))
Z (A(x) D B(x)) = (Fx A(x) > 3x B(x))
Vx —=A(x) = = I A(x)

Hay chirng minh trong hé tién dé cac cong thirc sau day:



Vx (A(x) o B(x)) o (Vvx A(x) > Vx B(x)).
Vx(A(x) > A(x))

YxA(x) > FxA(x)

vxA(x) 2 = (=A(y)

Hay chimg minh trong hé suy luan ty nhién cac cong thic sau day (A = B 1a viét
tat cia (A O B) & (B D A)):
(Vx A(x) & Vx B(x)) = Vx (A(x) & B(x))
(Vx A(x) v Vx B(x)) o Vx (A(x) v B(x))
Vx (A(x) =B(x)) o (Vx A(x) = Vx B(x))
K (A(x) & B(x)) > (FHK A(x) & Fx B(x))
K (A(x) vB(x)) o (Zx A(x) v Fx B(x))
(Fx A(x) > Fx B(x)) D Fx (A(x) > B(x))
Vx —A(x) = = F A(x)
I—=A(x) ==Vx A(x)
VaxP(x) > FxP(x)
F VxP(x,y) o> VxFHP(x,y)
Cho chudi suy dién
1" Vx3yP(x,y)

ao o

TR ERme A o

2. IyP(xy) 1, V.
3. P(x,¢) 2, 3e
4. VxP(x,c) 3, Vi
5. dyvxP(xy) 4, 3;
Chudi suy dién trén c6 diing khong, vi sao ?

Hay chiing minh cac tam doan luén don sau day trong hé suy luan ty nhién:
Kiéu AAA 6 hinh 1
Kiéu EAE 6 hinh 1
Kiéu EIO & hinh 1
Kiéu AII & hinh 1
Kiéu AEE & hinh 2
Kiéu AOO & hinh 2
Kiéu EIO & hinh 2
Kiéu IAI & hinh 3
Kiéu OAO & hinh 3
Kiéu AEE & hinh 4

Tr PR Sme a0 o



Chuong 4 HOQP GIAI TRONG LOGIC VI TU

I. Cong thirc dang tuyén
1. Dinh nghia

Mot dom ik vi tir (tir nay vé sau goi ngan gon la don tir) — con goi 13 literal - 1a mot cong thirc
nguyén tir hodc phu dinh cua nd. Vi duy, P(x,a), =Q(a) 1a céac literal; cac cong thirc P(x,a) v
Q(a), —(P(a,b) & Q(a)), ... khong phai la cac literal. Cong thirc dang tuyén la cong thuc dang
P1 VP2V ... VDn,trong do n 12 mot s6 tu nhién, con p; (i =1, ..., n) 1a cac literal. Khin =0, ta
co cong thuc dang tuyén rong, ky hiéu bang mot hinh vudng nho >. Cong thuc dang tuyen trén
day con dugc biéu thi dudi dang tap hop {ps, p2, ..., pn}, khi d6 cong thuc dang tuyén rong
dugc biéu dién bang tap hop rong { }.

Vi du cong thirc dang tuyén :

P(a,b) v Q(x) v —R(x,a)

Q(f(a)) v —P(b) )

Céc cong thirc nay viet dudi dang tap hop nhu sau:

{P(aob)a Q(X): _‘R(Xaa)}

{Q(f(a)), —P(b)} 9

Céac cong thirc sau day khong ¢ dang tuyén:

P(a) v ~(Q(a,x) v P(b))

P(x) & —P(a) v Q(a,x).

2. Quy trinh INSEADOR

Dinh ly 4.1 Mot cong thirc bdt ky cua logic vi tir twong dwcong véi mot tdp hop cdc cong thirc
dang tuyén.

Chung ta chimg minh duoc diéu d6 bang cach sir dung mot quy trinh dua bét ctr cong thirc nao
ctia logic vi tir vé dang tuyén. D6 1a quy trinh INSEADOR, véi cac buéc gilr nguyén tinh ding
ctia cong thirc: voi A 1a mot cong thire, A* 1a két qua ap dung mot budc bat ky cia quy trinh
INSEADOR vao A, Khi d6 |= A khi va chi khi = A*. Day 1a quy trinh m¢ rong cia quy trinh
INDO ma ta da gip & phan logic ménh dé.

Céc bude nhu sau:

I - Loai bo déu kéo theo va twong duong (Implication Out)

A>DB = —-AvVB

A=B = (-AvVvB) &(=BVA)
N - Pua du — vao ding trude cong thirc nguyén tir (Negation In)

— A = A

—~(AvB) = -A&—-B

—~(A&B)=—-Av—-B

—VxAX) = Ix—AX)

—3IXA(X) = Vx-A(X)
S - Chuan ho4 (Standardization). O budc ndy ta dbi tén cac bién budc sao cho trong cong thirc
cing mot bién khong vira bude vira tur do va lugng tir theo mot bién bat ky khong nam trong
mién tac dong ctia mot luong tir khac vai cling bién d6. Chang han, trong cong thirc Vx(P(x) &
Q(a)) o Q(x) bién x vira budc vira tu do, khi d6 ta doi tén bién budc thanh bién y, va dugc
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cong thue méi Vy(P(y) & Q(a)) > Q(x); trong cong thirc Vx(P(x) > IxQ(x,a)) ta thiy luong tir
3x nam trong mién tac dong cua luong tir Vx, vdy ta doi thanh Vx(P(x) > FyQ(y.a)).
E - Loai bo luong tir ton tai (Exist Out)
Ta c6 hai truong hop loai bo luong tir ton tai. Néu lugng tir Ix khong nam trong mién tac dong
ctia bat ctr luong tir toan thé nao thi ta bo lwong tir Ix di va thay tat ca cac xuat hién cua x trong
mién tac dong cua luong tir ndy bang mot hiang dbi twong chua co trong cong thirc. Hang d6i
twong nhu vay goi 1 hdng scolem. Chang han : JxP(x,a) dugc bién ddi thanh P(b,a), voi b 1a
héng scolem.
Néu lugng tir Ix nam trong mién tac dong ciia luong tir Vy thi bé Ix va thay han tur f(y) vao chd
cua x trong mién tac dong cua luong tir Ix néu trén. Néu lugng tir 3x nam trong mién tic dong
ctia nhiéu lugng tir toan thé Vxy, VXa, ..., VX thi bo Ix va thay han tur f(xi, X2, ..., Xx) vao vi tri
ctia cac bién x trong mién tac dong cua Ix. O ddy f 1a mot ky tw ham dbi twong méi, chua c6
trong cong thuc. Ham dugc tao theo cach nay goi 1& ham scolem. Vi du : Vx(P(x) o
Vz3yQ(x,y,z)) bién d6i thanh Vx(P(x) > VzQ(x,f(x,2),2)).
D — Pua dau tuyén vao dung tride cac literal (Disjunction In )

Av(B&C) = (AvB)&(AVv (O

B&C)VA = (AvB)&(AVv Q)

Av(Bv(C) < (AvB)vC

A&B&C) & (A&B)&C

Hai dong cubi ciia budc D trén ddy noéi rang néu trong cong thic chi ¢6 cac ddu tuyén
hodc chi c¢6 cac dau hoi thi khong can st dung dén dau ngoac don.
O — Operator Out (Loai bod cac ddu & va v)

A&B = A,
B
AvB = {A B}
R — Rename (Pdi tén bién). O bude nay ta d6i tén cac bién tu do sao cho cac tip hop khac nhau
(tie 1a cac cong thirc dang tuyén khac nhau) c6 cac tén bién riéng cua minh, khéng trung lip véi
cac tén bién d3 co trong cac tap hop khac.
Vi du, dua cong thitc Vx((P(x) v O(a,x))> FO(x,y)) vé dang tuyén
vx((P(x) v O(a.x)) > HO(x.y))
Va(=(P(x) v Q(a.x)) v HO(x.y)
vx((=P(x) & —=Q(a,x)) v HO(x.y))
V((—P(x) & =0(ax) v FO(x.y)
vx((=P(x) & =Q(a.x)) v O(x.f(x))
(=P(x) & =Q(a,x)) v O(x.f(x))
(=P(x) v Oxf(x) & (=Q(ax) v Ox.f(x)
—P(x) v O(x.f(x)),
—Q(a.x) v O(x.f{x)
{=P(x), O(x.f(x))},
{= Q(ax), O(x.f(x))}
R: {=P(x), O(x.f(x)},
{=0(a.y). Q0v./¥)/-

II. Phép thé

Soamazm
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1. Dinh nghia

Phép thé 1a mdt anh xa hitu han tir mot tap cac bién dbi tuong dén mot tap han tir. Chung ta ghi
phép the dudi dang {x;<—t|, Xo < to, ..., Xn < ty} , hodc {X;/t;, X2/ to, ..., Xn/ tn}, trong d6 x;1a

bién dbi tugng, t;1a han tir, voii=1, 2, ..., n. Vi du, {x<a, y<b}, {x<a, y«x, z<f(ax)} la
cac phép thé. V&i phép thé v = {X1¢— t1, Xp ¢ to, ..., Xy < t,} ta goi tdp hop {xi, X2, ..., Xy { 1&
mién xac dinh (domain) ctiay va {t,, to, ..., tn} 1la mién gid tri (range) cuay, cac han tur t;, ty, ...,

t, goi 1a cac phan tr thé cua y. Néu cac phan tir thé cua phép thé y déu 13 bién ddi twong thi y
dugc goi 14 phép doi tén bién, hay ngan gon hon, 1a phép doi bien. Vi du, 1 = {x<y,y«z} la
mot phép doi bién.

2. Ap dung phép thé

Gia sir y 1a phép thé {X14= t1, X 4= o, ..., Xn <= ta}, A 12 mOt cong thuc, khi d6 Ay 1a két qua
viéc ap dung phép thé vy vao cong thic A nhan duoc tir A bang cach thay thé tat ca cac xuit
hién cta bién x; trong cong thirc A bang han tir t;. Vi dy, voi 8 = {x<—a,y<b,z¢<—c} va cong thirc
A =Vx(P(x,y) © Q(a,x)) thi Ad=P(a,b) > Q(a,a).

3. Tinh bt bién ciia phép thé

Két qué s& ra sao néu ap dung nhiéu lan ciing mot phép thé vao mot cong thirc ? Vi cong thirc
A va phép thé § vira xét trén ddy ta c6 AdS = (P(a,b) > O(a,a)) {x<a,y<b,z¢<c} = P(ah) >
O(a,a) = AS, nghia 1a ap dung lién tuc hai 1an phép thé § vao cong thirc A ta ciing duoc két qua
nhu chi 4p dung mot lan. Tuy nhién voi phép thé T = {x<a,y¢=x} thita c6 At = VxP(xy) O
O(a,x)) {(x<ay<x}! = P(ax) D QO(a,a), trong khi d6 Att = (P(a x) oQ(a,a)) {xeayex}
P(a,a) > Q(a,a) # At. Nghia la trong truong hop nay ap dung nhiéu lan cung mot phep thé vao
mot cong thirc s& cho két qua khac voi chi ap dung mdt 1an duy nhét. Néu ap dung nhiéu lan
phép thé vy vao bat cir cong thirc nao ciing cho két qua nhu chi 4p dung y duy nhat mot 1an vao
cong thirc d6 thi ta ndi phép thé y c¢6 tinh bét bién (Idempotency).

Nhirng phép thé nio c6 tinh bat bién? Dé tra 10i cau hoi ndy chung ta hiy xem xét mot s6 vi du
cong thirc va phép thé. Trudc hét, chung ta d& dang nhan thiy 1 v6i phép thé y tiy ¥, néu cong
thirc A khong chira bién thi ap dung bao nhiéu 1an y vao A két qua cling gidng nhau, va bang A.
Nhén xét nay cua chung ta khong co gia tri tu than, vi tinh bat bién cua phep thé dugc xdac dinh
trong moi quan hé voi moi cong thire, chir khong phai chi trong mdi quan h¢ v6i mot s6 cong
thirc nao d6. Tuy nhién nd ciing gitp tim ra dugc cac phép thé co tinh bat bién. Xuét phat tir
nhan xét trén ta nhan thay néu phép thé y c6 tinh chét sao cho moi céng thirc Ay déu khong chira
bién thi y 6 tinh bit bién. Moi c6ng thirc Ay déu s& khong chira bién, néu ¥ thay thé tt ca cac
bién bang cac han tir khong chira bién. Nhung luc bay gid v 1a v6 han, vi sé luong cac bién cia
ngon ngir loglc vi tir 1a v han. Dé giai quyét kho khan nay ching ta sir dung mot nhan xét thir
hai : phép thé y khong 1am thay ddi cong thirc A néu nhu tap cac bién co trong A va tap cac bién
ma v thé gia tri (tirc mién xac dinh cta y) khong c6 cc phan tir gidng nhau. Nhu vay y bat bién,
néu Ay va mién xéc dinh ctia y khong c6 bién chung. Ma Ay gdm cac bién ma y khong thé gia tri
va cic bién méi xuat hién khi thay cac bién cta A bang cac phan tir thé twong tng trong y. Vi
thé Ay va mién xac dinh ctia y khong c6 bién chung khi y c6 cac phan tir thé khong chira bién
thudc mién xac dinh ctia nd. Ta goi phép thé co cac phan tir thé khong chira bién thudc mién xéac
dinh 13 phép thé thuan tuy (pure). Vi du, {x<a,y<f{(a)}, {x<a,y<f(za)} 1a cac phép thé thuan
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tuy; cac phep thé {x<a, yex}, {x¢y,y<zz<a} khong phai la phép thé thuan tuy. Ta d lap
luan rang cac phép thé thuan tiy déu co tinh bat bién.

4. Phép thé hop

Ta xét vi du: cho A = P(x,y.f(y,2)), cac phép thé 8 = {x¢, y¢—c, z¢-b} vi 1= {x<a, y«b}. Khi

do Ad = P(x,y,/(.2) {x<y, yve—c, z¢b} = P(y,cf(c,b)), va Adt = P(y,c,f(c,b)){x<a, y<b} =
P(b,c.f(c,b)), va Ay = P(x,y,f(v,z)) {x<b, y¢—c, z¢-b} = P(b, ¢, f(c,b)). Nghia la Ay = Adt. Nhu
vay ap dung y vao cong thirc A s& dugc két qua nhu khi 4p dung lién tiép & va t vao A. Piéu
nay ciing dang voi bat ky cong thirc B nao khac, chir khong chi dung voi A. RS rang ap dung
chi mot phép thé y vao mot cong thirc s& nhanh chéng va thudn tién hon nhiéu so véi ap dung
lién tiép hai phép thé khac vao cong thirc d6. Vi hai phép thé § va t bao gio ta ciing xac dinh
dugc mot phép thé v sao cho ap dung y vao cong thiic A bat ky s& dugc két qua nhu khi ap dung
lién tiép & va T vao A. Phép thé y nhu vay goi 1a phép thé hop cua & va . Hop cta 8 va t ta ky
hiéu 8t. C6 mot phuong phép don gian dé tim hop cua hai phép thé cho trudc & va t. Phuong
phap d6 nhu sau : Trudc hét ap dung t vao range ciia 8, nghia 1a ap dung t vio cac phan tir thé
ctia 8, goi két qua 1a 8’; sau d6 bd sung thém cac cip bién-han tir c6 trong T ma cip véi bién d6
chua co trong &’; sau cung, lwgce bo di cac cip bién-han tir c6 bién trung voi han tir, két qua 1a
hop ctia d va 1. Viduy, cho d = {x¢=z y«flax)}, 1= {x(—b z¢a}. Ta ap dung t vao cho range
cua o, dugc &’ = {x«¢q, yef(a b)}. Cap z¢—a 14 cip co bién z, chua co trong &’, vi vy ta bd
sung cip nay vao &’, dugc két qua cudi cing 8t = {x<¢a, y¢<f(a,b), z¢a).

Tinh chdt ciia phép hop

Hop ctia hai phép thé khong co tinh chit giao hoan. Chang han, v&i & va t vira xét ta ¢6 8 =
{Ixeb, ze—al{x<—=z yeflax)} = {x<b, y<flax), z¢a} # 10.

Nhung phép hop c6 tinh két hop, tirc 13 8(ty) = (81)y.

Phép hop ciing co don vi, d6 1a phép thé réng { }, vi voi moi phép théy, {}y=v{} =Y.

5. Quan hé sip xép

Phép thé & dugc goi 1a 16n hon phép thé t (ky hiéu & > 1) néu ton tai mot phép thé € khong rong
sao cho 8e = 1. Vi du, phép thé & = {x«a, y<=} 16n hon phép thé © = {x¢—a, y«b, zeb}, Vi v6i
phép thé & = {z¢b} ta c6 e = 1. D& dang nhan thiy quan hé 16n hon giira cac phép thé c6 tinh
chat bac cau, nghiala 8> 1) & (1>e) = d>¢

III. Pong nhit thé

1. Dinh nghia

Cho céc cong thirc A va B, phép thé y duoc goi 12 dong nhat thé (unifier) ciia A va B néu Ay =
By. Vidu, véi A = P(x,a) va B=P(b,y) thi y= {x<b, y¢<a}la ddng nhét thé cia A va B, vi Ay
= P(x,a) {x<b, y¢—a} = P(b,a) = P(b,y) {x<b, y<a} = By. Néu ton tai mot dong nhat thé cho
cac cong thic A va B thi A va B duogc goi 13 kha dong nhdt. Hai cong thirc kha ddng nht c6
nhiéu ddng nhit thé. Chang han, ngoai déng nhat thé v trén ddy, cac cong thirc A = P(x,a) va B
= P(b,y) con c6 ddng nhit thé {x«b,y<a,z¢<—c} va nhiéu dong nhat thé khac. Cac phép thé & =
{xeb, yeb), T = {xe—c, yec), € = {xey}, ... déu 1a cac ddng nhét thé cua cac cong thirc
Ox,b) va Q(v,b).

2. Dong nhit thé l6n nhit
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Dong nhdt thé lém nhat (ky hi€u mgu, tir cum tir most general unifier) cia hai cong thire 1a pheép
thé 16n nhit trong tat ca cac dong nhat thé cua hai cong thirc do.

Nguoi ta da ching minh dugce dinh 1y lam co sé cho phuong phap hop giai sau day.

Pinh 1y 4.2 Vi hai cong thire bdt ky, néu ching kha dong nhat thi ching c¢6 dong nhdt thé 1én
nhdt. Pong nhat thé 16m nhdt d6 duy nhdt tinh cho dén phép doi bién - nghia la khi khéng phan
biét hai phép thé & va y néu ton tai phép doi bién t sao cho (range(y)r = (range(d))t va
(domain(y))t = (domain(9)).

Ta c6 mot thuat toan don gian dé tim dong nhét thé 16n nhét cia hai cong thirc bat ky, néu dong
nhat thé 1én nhat do ton tai, nghia la néu hai cong thuc d6 kha dong nhat.

Trudc hét ta hiy biéu dién mot cong thire bat ky dudi dang mot chudi ky tw. Cac ky tu vi tir,
hang ddi twong, bién ddi twong c6 mit trong cong thirc va khéng nim dudi du ham ddi twong
duoc coi 1a phan tir cia chudi. Thir ty sap xép ciia chudi tinh tir trai qua phai. Cac han tir duoc
ciu tao tir ky hiéu ham ddi twong duoc coi 1a mot chudi con cua chudi ban dau. Nhu vy mot
cong thure co thé duoc biéu dién thanh mot chudi ¢ chira hodc khong chtra cac chudi con. Cac
chu(f)i con ciing c6 thé chira cac chudi con ctiia minh. Vi du, cong thirc P(a,x,y) twong tmg véi
chuoi

[P la|x|y]

con cong thirc P(a,f(b,x),y) thi twong tng véi chudi:

P la [ [y |

[f [b [x |

Cac ky tw ham d6i tuong, bién d6i twong, vi tir 1a cac hang. Thuit toan xac dinh dong nhat thé
16n nhit cia hai cong thuc bt ky dd duoc biéu dién thanh hai chudi ky tuw 1, va I, nhu sau '

"Luu dd (FLOWC at toan nay chung 61 d? S eth Computational logic
http://logic.steq@ford.edyt=ts157/notes
varlable(ll) < 1, occurs in | %

variable(l,) < L, occurs in 1 {L/}




V6i cac cong thire dau vao da duoc biéu dién dudi dang cac chudi I; va 1, quy trinh bat dau véi
ddng nhat thé 16n nhat o = { }. Néu 1; = 1, thi quy trinh két thuc, két qua 1a ddng nhat thé rong.
Néu 1; va 1, déu 1a hing (héng dbi tuong, ky tu vi tir, ky tu ham dbi tuong, ky tu chi cac lién tur
logic) thi quy trinh cling két thuc, 1; va 1, khong kha dong nhat. Néu 1; 1a bién thi quy trinh s&
kiém tra xem 1; c6 trong 1, hay khong. Néu 1; co trong 1> thil; val, khong kha ddng nhét, quy
trinh két thiic. Con néu 1, khong c6 trong 1, thi d6ng nhit thé 16n nhat 1a {1,/ 1,}. Ciing tuong tu
nhu thé véi trudng hop 1, 1a bién. Truong hop con lai 13 truong hop khi ca 1) va I, déu 1a cac
biéu thirc phirc tap. Khi d6 quy trinh s& xir 1y timg cap ky tu tinh tir bén trai bang cach goi dé
quy chinh minh. Néu lan goi d¢ quy thanh cong vé6i két qua 1a phép thé 7 thi o dugc thay bang
7, 7 cling duoc 4p dung vao phan con lai ctia cac chudi 1; va 1,. Néu 1an goi dé quy that bai thi
toan bd quy trinh két thiic that bai, 1; va 1, khong kha dong nhat.

IV. Quy tic hop giai

Quy tic hop giai trong logic vi tir cling twong tu nhu trong logic ménh de, nhung c6 tinh dén su
c6 mit cta cac bién ddi twong, va vi thé can dén cac dong nhat thé dé dong nhat céc literal trudc
khi &p dung.
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Av B,—-4*vC
(B v C)y

Trong quy tic ndy A va A" khéc nhau (6 hop giai ménh dé chung nhu nhau), nhung kha dong
nhit, va y 1a mot dong nhat thé cua chung.
R(a,x)v QD) v P(y),~P(z) v R(D,y)
R(a,x)v Q(b)Vv R(b,c)

Vidu:

O day hai don tu P(y) va —P(z) kha dong nhit, y = {y/c, z/c} 1a mot trong nhiing dong nhit thé
ctua ching (khong phai la dong nhét thé 16n nhat)

Dé tién st dung, ta c6 thé doi hoi y trong quy tic trén 13 dong nhét thé 16n nhét cta hai don tir
duogc chon tri€t ti€u trong cac tién de, tire 1a v = mgu(A, A*).

Vi doi hoi nay, vi mgu(P(y), P(z)) = {y/z}, nén vi du trén tr¢ thanh :

R(a,x)v Q(b)v P(y),=P(z) v R(b,y)
R(a,x)v Q(b)v R(b,z)

Quy tic hop giai trén ddy c6 tinh khai quat cao, vi nd cho phép lam viéc ca voi cac cong thirc
khong phai dang tuyén.

Quy tic hop giai con duoc cho chinh xac hon, duéi dang tap hop, nhu sau.
Néu cong thirc dang tuyén ¥ chira literal ¢, cong thirc dang tuyén @ chua literal —¢, ¢ va ¢ kha
ddng nhét véi mgu y, thi tir @va ¥ ta duoc két qua theo so do sau :

{01, @ oo, O ..., Ou)}
{D1 Do ..., =, ..., D}

{¢11 ¢2) ey (Dm; ¢1) ¢2) ey ¢n}7
trong d6 y = mgu(p, ).

Vi du : Cong thirc thir nhat chira literal P(a, x), cong thirc thir hai chira literal —P(y,b). Vi 7=
{x¢<b, y<a}la ddng nhat thé 16n nhit cua P(a,x) va P(b,y) nén véi hai cong thirc nay co thé ap
dung quy tic hop giai, chang han :

{P(ax), R(a), Q(y)}
{R(x). =P(v.b). S(ftx))}

{R(a), O(a), R(b), S(f(b))}
Dang nay ctia quy tic hop giai chi 4p dung cho cac cong thirc dang tuyén.

Hai literal P(a,x) va P(x,b) khong kha dong nhét vi x khong thé vira bang a lai vira bang b, nén
khong thé sir dung P(a,x) va —P(x,b) 1am cip don tir triét tiéu nhau cho cic cong thic chira
chung. Trong khi d6 ching ta biét rang hai literal nay twong tmg voi cac cong thire ViP(a,x) va
vx—P(x,b) va cac cong thirc rd rang 13 loai trir 1an nhau, tic 13 phai triét tiéu voi nhau.

Pé v rang bién x trong cong thic ViP(a,x) va bién x trong vx—P(x,b) thuc ra khong hé lién
quan dén nhau, nén ta c6 theé doi tén bién & mdt trong hai cong thirc nay deé trdnh kho khan khi
st dung chung cung luc. Sau d6 méi ap dung quy tac hop giai.
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Vi du : Cho hai cong thitc P(a,x)v R(x)v —=Q(f(v).c) vi —=P(x,b)v R(a)v S(z). Ta d6i bién & cong
thirc tht nhat, duoc P(a,v) v R(v)v —O(f(y).c} (phép ddi bién 7 =fx<}). RS rang P(a,v) va
P(x,b) c6 dong nhat thé 16n nhit 1a y = {x<a, ve-b}. Nhu vay ta co:

Playv)vRw)v =Q(f(y).c) —P(x,b)v R(a)v S(z)
{x/a, v/b}

R(b) v =Q(),c) v R(a)v S(z)

Tuy nhién ddi tén bién rdéi méi ap dung quy tic hop giai van chua giai quyét duoc loai kho khin
sau day Chang han, ta c6 cac tién d&é VaP(x) v YyP(y) va Yv(=P(v)) v Viu(=P(u)) . RS rang cac
tién dé nay twong duong voi cac cong thire VxP(x) va v(—=P(v)) va cac cong thirc nay phu dinh
1an nhau. Nhu thé tir chung ta phai rat ra duoc cong thic dang tuyén réng. Thé nhung dang
tuyén cila cac tién dé ban dau twong Gmg 13 {P(x), P(v)} va {—P(v), —P(u)}. T ddy, ap dung quy
tic hop giai ta khong dugc dang tuyén rong, ma duoc {P(y), —P(u)} hoic {P(x), —P(u)} hoic
{P(y), =P(v)} hoac {P(x), =P(v)}.

Dé giai quyét van dé nay, ta st dung nguyén Iy hop giai 3. Trudc hét, chiung ta xem xét khai
niém factor . Cho cong thirc dang tuyén, nghia 1a mot tap hop céc literal ®. Néu céc literal
trong mot tap con niao d6 ciia ® kha dong nhit v6i nhau v6i ddng nhét thé 16n nhit v, thi @ =
@y 1a mot factor cia ®. Chang han, P(a) va P(x) c6 dong nhat thé 16n nhit 1a y = {x<a}, vy
@’ = {O(a,a), P(a), R(v)} 1a mdt factor ciia ® = {Q(x,a, P(a), P(x), R(y)} . RS rang mdi cong
thirc dang tuyén 1a mot factor cta chinh né. Bay gio chung ta c6 nguyén 1y hop giai hoan chinh
nhu sau. Cho hai cong thirc dang tuyén @ va ¥; @ va P’ lan luot 1a hai factor tvong ung cua
chung. Néu @’ chua literal ¢, P’ chua literal —¢, va mgu cta ¢ va ¢ 1a y thi tir hai cong thirc
dang tuyén d6 ta rat ra duoc cong thirc dang tuyén (@ — {}) U (¥’ — {—o}))y.

O
4

(@* = {o}) W (¥" = {=0}))y

Trong d6 ¢ € @, = € ¥’, @’ 1a mot factor cua D,
¥’ 1a moét factor cua P, y = mgu(¢, —o).

Pé tranh truong hop tring bién giita hai cong thirc dang tuyén ta co thé ddi tén bién ciia mot
trong hai cong thuc do.

Vi dy, cho hai cong thiic ® = {R(x), Q(x,a), P(b,y), Q( b,a)} va ¥ = {R(a), =Q(x,z)}. RO rang
O(x,a) va O(b,a) c6 ddng nhat thé 16n nhat y = {x<«b}, vi thé mot trong nhing factor ctia ® 1a
@ = {R(b), O(b,a), P(b,y)}; ¥ la mot factor ctia chinh n6; mgu(Q(x,z), Q(b,a)) = {x<-b, z<a;.
Nhu thé, ta duoc :

{R(x), Q(x,a), P(b,y), O( b,a)}

{R(a), =Q(x,2)}
U

{R(b), O(b,a), P(b,y)}
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{R(a), =Q(x,2)}
{R(D), P(b.y), R(a)}

Ba truong hop hop gidi ma ching ta vira khdo sat trén day la ba phuong &4n (phuong 4n sau
hoan thién hon phuong an trudc) ciia cing mdt quy tic hop giai. Sir dung phuong an mot don
gian hon st dung phuong 4n 2, st dung phuong 4n sau nay lai don gian hon str dung phuong an
3. Vi thé, trong trudng hop khong can dén phuong an phirc tap thi c6 thé st dung phuong an
don gian hon.

V. Suy dién hop gidi (chudi hop giai) va phép chirng minh

Mot suy dién hop giai, hay chudi hop giai (resolution derivation) cia cong thic ¢ tir tap hop
cong thirc A 1a mot diy cac cong thirc ndi tiép nhau, trong d6 mdi mot cong thirc hodc 1a (1) mot
phan tir cta A, hodc 1a (2) rat ra duge tir cac cong thire dimg trude né theo nguyén 1y hop giai;
cong thirc cubi cing ctia day 1a ¢. Mot cong thirc ¢ duoc coi la duoc chu:ng minh bang hop giai
nho tap tién dé A khi va chi khi co mot suy dién hop giai ciia dang tuyen rong tir tap {—p} U A.
Nguoi ta dd chimg minh duoc rang cong thirc ¢ chitng minh duoc bang hop giai nho tap tién dé
A khi va chi khi ¢ 1a mdt hé qua logic cia A, nghia lakhi A; & Ay & ... & Ap & ... D ¢ (trong
doA;,voii=1,2,3,... 1a phﬁn tir cua A) 1a mot quy luat logic.

Vidu: A= {P(b);
{R(a,x), = R(b,x)}
{R(by), = P(y)}
{Q(a,z), O(bz), = P(x)}

¢ = {R(a,b)}
Khi d6 ¢ chimg minh dugc nhd A, vi ta c6 chudi suy dién hop giai sau day :
1. {P(b)) tién dé
2. {R(ax), =R(bx)} tién dé
3. {R(by), =PX)} tién dé
4. {O(az), O(b,z), = P(x)} tién dé
5. {=R(ab)} -
6. {—R(b,b)) 2,5 {x<b}
7. {=P(b)) 3,6 {y«<b}
8. {} 1,7

Qua vi du trén ta thay khong nhat thiét phai st dung tit ca cac tién dé cho trude. Ciing c6 truong
hop mét tién dé dugc sir dung nhiéu 1an.

Hop giai trong logic m¢énh qe 1a mot truong hop riéng cua hop giai trong logic vi tu. Dya trén
hop giai trong logic ménh d€ ban s& dé nam bat y tudng cua hop giai trong logic vi tr hon. bé
ban doc de lién hé voi hop gidi trong logic ménh de, chung t6i trinh bay lai suy dien hop gidi
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trén day dudi dang ciy nhu trong logic ménh dé. Pé y ring cong thirc dang tuyén {A;, As, ...,
Ay} co thé viet duoi dang Ajv Ay v ... v A,

—R(a,b) R(a,x) v —=R(b,x)
{x<b)
—R(b, b) R(b,y) v —=P(y)
{y<=
—P(b) P(b)
{}

VI Ap dung

Hop giai trong logic vi tir co thé duoc tng dung dé giai quyét nhiéu van dé khac nhau nhu
ching minh tinh mau thuan cua mdt tdp hop cong thirc, xac dinh xem mot cong thirc nao do6 cod
the rut ra dugc tor moét tap hop tien de cho trudce hay khong. N6 ciing dugce dung dé tim kiém cau
trd 101, chinh x4&c hon 1a tim kiém cac doi tugng thoa man cac doi hdi nao d6 néu trong cau hoi.
1. Xdc dinh tinh méu thudn ciia mét tip cong thirc

Cho tap hop cong thire A. Néu xay dung duwoc mot chudi hop giai cua {} tur A. Vay, de chu:ng
minh rang mot tip hop cong thirc ndo d6 1a mau thuan, ta chi can tim mot chudi hop giai cong
thic réng {} tir tap cong thic d6. Mot chudi hop giai cua cong thirc rong {} tir tp cong thic A
goi 12 mot chudi phan bdc hop gidi, hay ngan gon hon 13 chudi phan bdc cia A.

C6 thé dung chudi phan bac dé chimg minh ring mét cong thic ¢ ndo d6 1a hé qua logic cua
mot tap hop tién dé A (bang cach xay dung chudi phan bac cho tdp hop A U {—¢}). Vi du vira
mai x€t trén kia 1a mdt phép chirng minh nhu vay.

2. Tra loi cau hoi dung, sai

C6 thé st dung chudi phan bac dé tra 1oi cho cac cau hoi dang dung hay sai. Chang han, ngudi
ta cho biét me cua Hai 1a ba Binh, me ciia Nam 1a ba Ba, Me ctia Hoa 14 ba Binh, Hai nguoi
cung me l1a anh em. Hoi Hai va Hoa c6 la anh em hay khong ? bé tra 101 cau hoi nay bang hop
giai, truéc hét ching ta chuyen céc tién dé va phu dinh cua céu hoi vé dang tuyén, roi sau d6 ap
dung nguyén 1y hop giai. Néu tir tip cac tién dé va phu dinh ctia cau hoi d6 co thé rat ra duoc
cong thuce réng thi cau tra 161 1a “dung”, nguoc lai thi cau tra 101 1a “sai”. Véi vi du nay cau hoi
la Anh_em(Hai, Hoa) ?

1. {Me(ba Binh, Hai)} tién dé
2. {Me(ba Ba, Nam)} tién dé
3. {Meg(ba Binh, Hoa)} tién dé
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4. {Anh_em(x, y), =Me(z,x), -Me(z,y)}  tién dé

5. {— Anh_em(Hai, Hoa)} phu dinh cua cau hoi
6. {— Me¢(z, Hai), — Me(z, Hoa)} 4,5 {x<Na, y«—Hoa}
7. {— Meg(ba Binh, Hoa)} 1, 6 {z<ba Binh}

8. {} 3,74}

3. Tim kiém cau tra loi

Trong vi du trén ddy, néu ta mudn biét ai 1a anh em cia Hoa thi cdu héi s& duoc viét dudi dang
Anh_em(x, Hoa), con mudn biét nhitng ai 13 anh em ctia nhau thi cau hoi s& 14 Anh_em(x.y).
Noi céach khac, cau hoi sé danh nhitng chd tréng — duoc thé hién dudi dang cac bién. Qua trinh
xay dung chudi phan bac vé sau s& dién vao chd trdng trong cic cau hoi cac gia tri dugc thé
twong tng cho cac bién trong cau hoi. Nhiing gia tri bién nhu thé, nghia 1a nhimng gia tri duoc
dién vao chd tréng d6 chinh 1a cac cau tra 10i ta can.

Vi dy, tir vi du tén day, ta di tim xe ai la anh em ctia Hoa. Khi d6 ta co:

1. {Me(ba Binh, Hai)} tién dé

2. {Me(ba Ba, Nam)} tién dé

3. {Me(ba Binh, Hoa)} tién dé

4. {Anh_em(x, y), =Me(z,x), -Me(z,y)}  tién dé

5. {—= Anh_em(v, Hoa)} phu dinh cua cau hoi

6. {— Me¢(z, v), = Me(z, Hoa)} 4,5 {x<Na, y«—Hoa}

7. {— Meg(ba Binh, Hoa)} 1, 6 {z<ba Binh, v<—Hai}
8. {} 3,74}

Két qua : Hai 1a anh em cua Hoa, vi Hai chinh 1a gia tri dugc thé vao cho bién v cua cau hoi
(budce 7).

VIL. Gian luge tién dé

Cung nhu hop giai trong logic ménh dé, hop giai trong logic vi tir cling st dung cac chién luoc
nham gian lugc tap tién dé cho truge va giam thiéu cac két qua trung gian. O day ching ta cling
str dung cac cach loai bo tién dé mot chidu, quy luat logic va tién dé yéu. Hop giai tuyén tinh
cling duoc st dung tuong tu nhu & hop giai trong logic ménh d&. Tét ca nhimg chién lugc nay
duogc st dung voi nhitng diéu chinh nho cho phu hop véi su c6 mit cua cac bién tu do trong cac
literal. Lap luan twong tu nhu trong phan twong tng ctia logic ménh d&, ta c6 cac dinh 1y twong
tu cac dinh 1y 2.2, 2.4, 2.6.

1. Gidn lwoc tién dé la quy ludt logic

Cong thire dang tuyén c6 chira cung luc literal ¢ va —¢ nao d6 goi 1a quy luat logic. Vi duy, cac
cong thire dang tuyén {P(x), Q(x, a, f(a)), = P(x)}, {R(x, a), —R(x, a)} 1a cac quy luét logic.
Cong thuae {P(x,a), P(b, a)} khong phai la quy luat logic. Cac tién dé 1a quy luat logic ¢6 thé
duoc loai bo khoi tap tién dé ma khong anh hudng dén tap cac hé qua logic cia tap tién dé do.
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Pinh 1y 4.2. Cho mét tdp hop tién dé S, tdp S” la két qua gidn lwoc hét tdt ca cdc tién dé la quy
ludt logic trong S, khi d6 S méau thuan khi va chi khi S mdu thudn.

H¢ qud 4.3. Co thé gidn lwoc cdc tién dé la quy ludt logic.

2. Gidn lwgc tién dé mot chiéu

Hai literal ¢ va — ¢ goi 1a twong phan voi nhau, néu @ va ¢ c6 dong nhat thé 16n nhit y. Ching
han, P(x,a) va P(b,y) c6 dong nhit thé 16n nhét 1a {x<b, y<a} nén P(x,a) va —P(b,y) tuong
phan vé&i nhau; R(a,x) va R(x,b) khong kha dong nhit, nén R(a,x) va —R(x,b) khong phai 1a cap
literal tuong phan v&i nhau. Mot literal trong mét cong thirc dang tuyén ctia mot cap tién dé
duogc goi 1a mot chiéu, néu nhu khong ¢ cong thirc - dang tuyén nao khac trong tap tién dé do6 c6
chta literal twong phan v6i nd. Cong thire dang tuyén trong mét tip hop tién dé 1a mot chiéu khi
va chi khi n6 chtra literal mot chiéu.

Pinh 1y 4.4. Cho mét tdp hop tién dé S, tip S* la két qua gian luoc hét tt ca cde tién dé la mot
chiéu trong S, khi d6 S mdu thudn khi va chi khi S* mau thudn.

H¢ qud 4.5. C6 thé gian lwoc cdc tién dé mét chiéu.

C6 thé loai bo cac tién dé mot chiéu khoi tap hop tién dé ma khong anh hudng dén tap hé qua
logic ciia né. Vi dy, cho tép tién dé

A= {{P(a), Qax)};
{_‘P(X)’ R(aaY)}a
{S(a, f(x), ¢), = R(a,b)};
{_‘ S(yof(b)ac)a R(X,Z)}}
R rang literal Q(a,x) trong A 12 mot chidu. Vay co thé gian luoc tién dé chtra no, dugc:
A= {{=P(x),R(a,y)};
{S(a, f(x), ¢), = R(a,b)};
{= S(y.f(b),c), R(x,2)} }

Sau khi gian luoc tién dé mot chiéu {P(a), Q(a,x)} ta thiy literal — P(x) lai tré thanh mot chiéu,
vi thé lai c6 thé gian lugc tién dé chira né. Ta duoc :

A= {{S(a, f(x), c), = R(a,b)};
{= S(y.f(b),0), R(x,2)} }
Tap tién dé A bay gio khong con c6 literal mot chiéu nao nira.
3. Gidn lwgc tién dé yéu
Cong thire dang tuyén y 1 yéu hon cong thirc dang tuyén ® khi va chi khi ton tai mot phép thé
0 sao cho ®6 < .

Pinh 1y 4.6. Goi ™ la két qud viéc lpai bé toan bé cdc tién dé yéu ciia S. Khi d6 S mdu thudn
khi va chi khi S” méu thudn.
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H¢ qud 4.7. Co thé gidn lwge cdc tién dé yéu.

Mot cong thirc dang tu}fén Xéu hon mot cong thirc dang, tuyén khéc trong tap tién dé thi co thé
dugc loai bo khoi tap tién dé ma khong hé anh huong dén tap hop cac hé qua logic cua tap tién
de do.
Vi du gidn heoc tién dé. Xét xem tap hop tién dé sau day c6 thé rut ra két luan —P(a) khong:

I. =Px)VvQXx)

2. = P(y) vR(y)

3. =Q(z) v S(z) v P(a)

4. S(X]) Vv —|R(X1)

Thém phu dinh cia két luan vao tap tién dé:

5. P(a)
Ta thiy tién dé 3 chira cong thirc 5, vay 3 1a tién dé yéu, co thé gian lugc. Bay gio ta co tap hop:
1. =P(x)vQ(x)
2. = P(y) vR(y)
4. S(x1) v —=R(x)
5. P(a)

Trong tap hop tién dé nay cac don tir Q(x) va S(x;) la don tir mét chiéu. Nhu vay céc tién dé 1
va 3 1a mot chiéu,co thé gian luoc. Tap tién dé con lai:

. = P(y) VR(y)
5. P(a)

RG rang R(y) la don tir mot chiéu, vay co thé gian lugc tién dé 2. Nhung ltc d6 tién dé 5 con lai
ciing 1a mot chiu. Vay tit ca cac tién dé déu duoc luge bo.

Tir tap tién dé da cho khong rat ra dugc két luan —P(a).
BAI TAP CHUONG 4

1. Hay ap dung phép thé y= {x «a, y « b, z « f(b), w < f{y)} vio cac cong thirc cho sau
day:

P(a, fla), g(b) v O(x, a, f1))

P(ftx), a, y, w, g(z))

P(fig(b, w), y, g(a, 2), 2)

P(a, g(y, z), x) v O, f(b), x)

R(a, x, x) v Py, f(v).y)

—R(f(g(@), y, g, 2), f(w)

2. Tim phép thé hop cua cic phép thé

- a0 o
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Ixe—ay<ebzeclvalx<a u<bwec}
Ixe—uy<fx),zeclvailx «<a u<bwy}

Ix —fw),y «fx),zewlva{x «<a u<b z<bw<fy)
v —fx),z—fw}va{x «a u<b z<bw<fy)
Xz, yebl {ze—al valy «x,z< b u<aw<flu)
Ixez,yebz—fx),{y«fz),z<fla)} va{u<a w<a)}
Tim cac dong nhat thé (néu c6) cho cac cip cong thirc

P(a,x) va  P(y, b)

O(a, x,y)va = 0O(x, y, b)

P(ftx), a,y) va P(f(b), y, z)

P(a, x, b) v O(f(y), a, x) va P(y, z, x) vO(f(b), a, a)

P(a, b, x) vO®,y,x) vaP(a,y x) vOWy, f(b), x)

R(a, ¢, c) vP@, f(v), a) va R(a, c, x)

P(a, f(a), gb) v O(x, a, f{y)) va P(a, f(v), g(x)) v O(x, a fla))
P(a, f(a), g(b)) v O(x, a, f(y)) va P(a, f¥), g(x)) v O, fla), g(z))

Hay tim dong nhat thé 16n nhat (néu c6) cho cac cip cong thirc cho trong bai 33 trén day.

Mo a0 ow

R N

Hay chuyén cac cong thirc sau day vé dang tuyén
a. Vx(P(x,a) >7FyP(x,y))
b. Fx(P(x, y) & "x(Q(x) o P(a, y))
c. KVYR(x,y) SR, x)
d. W(P(x,y) D ZR(x, y, z)
e. (VxP(a) & HO(b,y)) v = (P(x) ©0(x)
f. =2(P(x) & = 0(x)
g —VAH(R(x, a) SR(a,y))
Cho céc tién dé
Q). VAVHPY, 2) > =P )
(i1). W (P(b, x) o P(a, x))
(i1). P(b, ¢c) v P(a, c)

Chtrng minh rang tir cac tién dé da cho co thé rat ra —P(c, a).

Cho céc tién dé (¢ day cac chir cai in hoa 1a ky hi¢u vi tu, x, y, z 1a céc bién d6i tuong, a,
b, ¢ 14 cac hang ddi tuong) :
.. {=H(x), =D®) F(x, y)}
ii. {G(a)}
iii. {=R(z), F(a, z)}
v. {=G®), DY)}
v. {=F(xy), =F( 2), F(x, 2)}
vi. {H(b)}
vii. {R(c)}
Hay dung hop giai dé xac dinh xem tir cac tién dé nay c6 thé rat ra két luan F(b, ¢) khong.
Néu duoc, hay rat ra két luan do.

Hay dung hop giai dé chimg minh tinh ding dan cua cac tam doan luan don & bai 30.

89



9.  Mai la em cua Binh. Binh la con cta ba Ba va 6ng Bay. Hanh 1a con cta 6ng Vinh va la
em ctia Hai. Hai va Binh 13 anh em cung me. Biét ring hai nguoi cing cha hodc cing me 1a
anh em (hay chi em), hdy xac dinh xem:

a. Mai va Hanh c6 1a chi em (anh em) khong ?
b. Nhitng ngudi nao la anh em véi Binh ?
c. Nhirng ai la con cua ba Ba ?

10.  Hay dung hop giai de kiém tra xem céc suy luan sau day c6 ding khong:

a. Moi loai c4 déu séng dudi nudce. Ca voi séng dudi nude. Viy ca voi 1a ca.

b. Sinh vién nao hoc gioi logic ciing hoc gidi tin hoc va gioi toan. Mot sb sinh vién gioi
toan nhung khong thich tin hoc. Ai khong thich tin hoc thi khong hoc gioi tin hoc.
Nhiing ngudi hoc gidi tin hoc dé xin dugc viéc lam. Mai khong thich hoc logic, nhung
thich hoc toan. Binh thich hoc toan nhung hoc tin hoc dé. Vay Mai dé xin duoc viéc
lam, Binh khong dé xin dugc viéc lam.

BAI TAP CHUONG 4

11. Hay ap dung phép thé y = {x «—a, y < b, z « f(b), w « f{(y)} vio cac cong thirc cho sau

P(a, fa), g(b) v O(x, a, ()
P(f(x), a, y, w, g(z))
P(fig(b, w)), y, g(a, 2), z)
P(a, gy, 2). x) v O, f(b). x)
R(a, x, x) v Py, [(v). y)
—R(f(g(a)). y. &, 2). fiw))
12.  Tim phép thé hop ctia cac phép thé
g {(x<ay<ebzeclvifx<au<«bwecl
h. x—uy<«flx),zeclva{x «<a u<bw<y}
L {xefu,y «fx),z<wlvai{x <a u<>b z<bw<fy)
Jo Dy fx),z «—fw}vai{x «<a u<b z<b w<fy)
k. xezyebl{z—al valy «<x,z<b uca wflu)
. xezyebz—fX)L{y<fz)z<fla)} vai{u<a w<a}
13.  Tim cac dong nhat thé (néu co) cho cac cap cong thic
i. P(a,x) va  P(y, b)
j- O, x,y)va —=0(x y, b)
k. P(f(x), a,y) va P(f(b),y, z)
l. P(a,x,b) vO({(») a x) va P,z x) vO(f(b) a, a)
m. P(a, b, x) v O, y, x) vaP(a,y, x) vQO©, f(b), x)
n. R(a, c,c) vPO, f(y), a) va R(a, c, x)
o. P(a, f(a), gb) v O(x, a, f) va Pla, fiv), g()) v O, a, fla))
p. P(a, fla), g(b) v O(x, a, fiy)) va P(a, f(v), g(x)) v O(x, fla), g(z)

14. Hiy tim dong nhat thé 16n nhat (néu c6) cho céac cip cong thirc cho trong bai 33 trén day.

il =R
<
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15. Hay chuyén cac cong thirc sau day vé dang tuyén
h. Vx(P(x, a) > FyP(x, y))
L. Fx(P(x, y) & vx(O(x) > P(a,y))
T Vy(R(x, y) DR(y, X))
vx(P(x, y) D ZR(x, y, z))
(VvxP(a) & FO(b, y)) v = (P(x) 2 0(x))
. =X (P(x) & = Q(x))
—xH(R((x, a) DR(a, y))
16. Cho céc tién dé
@iv). W W(P(, z) o —P(z, y))
(v).  Wx(P(b, x) oP(a, x))
(vi). P(b, c) vP(a,c)

Chtng minh rang tir cac tién dé da cho co thé rat ra —P(c, a).

pgrw%‘-r

17. Cho céc tién dé (¢ day cac chir cai in hoa 1a ky hi¢u vi tu, x, y, z 1a céc bién d6i tuong, a,
b, ¢ 14 cac hang ddi tuong) :
. {=H(x), =D®), F(x, y)}
ii. {G(a)}
iii. {=R(z), F(a, z)}
v. {=G(), DY)}
v (= F(x ), = F®, 2), F(x, 2)
vi. {H(b)}
vii. {R(c)}
Hay dung hop giai dé xac dinh xem tir cac tién dé nay c6 thé rat ra két luan F(b, ¢) khong.
Néu duoc, hay rat ra két luan do.

18. Hay dung hop giai dé chirg minh tinh ding dan cta cac tam doan luan don & bai 30.

19. Mai la em cua Binh. Binh 1a con cua ba Ba va 6ng Bay. Hanh la con cua 6ng Vinh va la
em ctia Hai. Hai va Binh 13 anh em cung me. Biét rang hai nguoi cting cha hodc ciing me 13
anh em (hay chi em), hdy x4c dinh xem:

d. Mai va Hanh ¢6 1a chi em (anh em) khong ?
e. Nhiing nguoi nao 1a anh em véi Binh ?
f. Nhiing ai 1a con ctia ba Ba ?

20. Hay dung hop giai dé kiém tra xem cac suy luan sau dy c6 dung khong:

c. Moi loai ca déu séng dudi nudc. Ca voi séng dudi nude. Vay ca voi 1a ca.

d. Sinh vién nao hoc gioi logic ciing hoc gioi tin hoc va giédi toan. Mot sé sinh vién gioi
toan nhung khong thich tin hoc. Ai khong thich tin hoc thi khong hoc gidi tin hoc.
Nhiing ngudi hoc gioi tin hoc dé xin dugc viéc lam. Mai khong thich hoc logic, nhung
thich hoc toan. Binh thich hoc toan nhung hoc tin hoc do. Vay Mai dé xin duoc viéc
lam, Binh khong dé& xin dugc viéc lam.
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Chuwong 5 RELEVANT LOGIC

I. Dan nhap

Relevant logic 13 mot nganh logic hoc hién dai, bit dau phat trién tir khi cong trinh
“Bergrundung einer Strengen Implikation” cia W. Ackermann dugc cong bb vao nam 1956",
Ackermann d dit ra van dé xac dinh quan hé suy dién logic (quan hé giira tién dé va két luan
trong suy luan logic) nhu 1a quan hé vé mat ndi dung giita cac ménh dé. Van d& nay da dinh
hudng va lién két cac nghién ctru tiép theo ctia nhidu nha logic.

Ngoai van dé ma Ackermann da néu néi trén, ddi véi Relevant logic con mot van dé hét sirc
quan trong nita — do 1a van dé xéac dinh, vin dé chuin hoa khai niém lién hé diéu kién (“néu
thi ...”). Ma that ra, hai van dé nay co mébi lién hé rat chit chd véi nhau. Hon thé nira, mbi lién
hé diéu kién duoc noi dén trong, vi du, cac quy lut khoa hoc (noi né biéu thi quan hé xéac dinh
1an nhau giira cac tinh chét, trang thai) chinh 13 mbi quan hé suy dién logic, vén gin chat voi
quan hé suy dién relevant.

Vi van dé chuan hoa, xac dinh quan hé suy dién logic 1a mot trong nhitng van dé trong tam,
quan trong (néu khong noi 1a quan trong nhit) ciia khoa hoc logic, nén nganh logic relevant 13
mot trong nhitng nganh logic quan trong va c6 ¥ nghia nhat. Piéu nay con thé hién rd hon
trong thoi dai tin hoc, khi con nguoi mubn xay dung céac h¢ théng may tinh, ché tao cac céc
robot “théng minh”, tu duy giéng nhu con ngudi.

II.  Nghich ly ciia suy dién logic va phép toan kéo theo
1. Cac nghich ly

Trong cac hé logic, thong thuong quan hé suy dién logic gan lién véi phép toan kéo theo
(implication). Quy luat logic (ttrc 1a cong thirc hiang dung) A S B ¢6 nghia 1a B suy ra duoc tir
A, B 1a hé¢ qua cta A. (Nh'flc lai, dé kiém tra xem mot suy ludn nao do6 c6 dung hay khong, ta
viét cac tién dé va két ludn cua suy luan do6 ra dudi dang cac cong thirc. N6i cac cong thirc tién
dé v6i nhau boi diu toan hoi, ta dugce phan tién dé A. Phan két luan dugc biéu thi boi cong
thirc B. Ta ndi phan tién dé va phan két luan bang dau kéo theo (implication), va dugc cong
thirc biéu thi toan bo suy luan A o B. Néu A S B 1a cong thirc hang dung,- tic 1a quy luat
logic -, thi suy luén la dung, hay noi cach khac, thi B suy ra dugc tir A.

Co s cta cach hiéu ndy vé quan hé suy dién logic bat ngudn tir tu tuong cua Frege G.,
duoc 6ng trinh bay 1an dau tién trong tac pham “Phép tinh khai niém”, cong bd nam 1879.

Chung ta d3 biét rang, phép toan kéo theo chi duogc dinh nghia nhu 1 mot phu thudc ham
giita cac gi4 tri chan 1y ciia A va ciia B trong A S B, chir khong thé hién duoc quan hé “néu ...

! T pham fiy cong b trong Journal of Symbol Logic (J. S. L.) 1956, Vol. 21



thi ...” ctia ngdn ngi tw nhién. Chinh vi vy A S B chi sai trong mot trudng hop duy nhét, khi
A dung, nhung B sai. O day van dé liu gitra A va B c6 mdi quan hé vé miat ndi dung nao
khong hoan toan khong quan trong.

Vay nén khi ding implication dé biéu thi quan hé suy dién logic thi ta gap phai cac nghich
ly.

Céc nghich 1y quan trong nhat 1a:
a) Quy ludt logic c6 thé suy ra tir bt cir ménh dé nao.
Vi du: Ta rat ra quy luét triét tam A v— A tor ménh dé bat ky B.

1"B

2" = (Av=A)

3" A

LLAV—'A 3, Vi
5.-A 2,3,4,—i

6. AVv—= A 5, Vi
7.7 = (Av—A) 2,6, —;
8. Av—A 7, —e

Toeday B —Av—A
b). Tir méu thudn logic c6 thé suy ra bdt cir ménh dé nao.
Vi du: Ta suy ra ménh dé B tir mau thudn A A— A

1"A A=A

2'-B

3.A 1, Ac

4. - A 1, Ac
5.-—-B 2,3, 4, —
6.B 5, =

Trday AA—~A B
2. Cdc ¢ ging gidi quyét nghich Iy

Dé giai quyét cac nghich 1y néu trén ctia quan hé kéo theo c¢6 dién, nguoi ta da xay dung
rat nhidu hé thong logic phi c¢6 dién, voi cac quan hé kéo theo khac. Dang luu ¥ nhat 1a cac hé
logic truc quan, cac hé logic voi quan h¢ kéo theo chat (strenge implication) ciia Ackermann
va hinh thirc stra d6i ctia né trong hé E (entailment) ciia Anderson A. R. va Belnap N. D., cac
hé kéo theo chit cia Lewis C. 1.2, hé Analytic Implication (kéo theo phan tich) cua Parry W. T.

Trong cic hé ciia Anderson va Belnap, cung véi cac nghich 1y, mot sé quy tic suy ludn
khac von thuong duoc coi 1a hién nhién dung, ciing bi loai khoi hé.

% La c4c hé logic tinh thai S, — S,.



Vi duy, cong thire (A v B) A = A) D B (thuong goi 13 quy tdc y) khong dung trong cac hé
nay.

Khi xay dung cac hé logic ctia minh, Lewis da xuat phat tir mot quan diém rat ding dan,
theo d6 thi néu chi doi hoi “tir cac tién dé dung phai suy ra cac két luan dung” dé xac dinh khai
niém suy dién logic thi chua di. Can phai doi hoi thém rang giira cac tién dé va két luan phai
¢6 mbi lién hé vé ndi dung! Tiéc réng Lewis da khong lam 10 khéi niém “lién hé vé ndi dung”.
Ngoai ra, cac hé logic ciia Lewis van chira nhimg nghich 1y twong ty nhu cac nghich 1y cta
phép toan kéo theo cb dién.

Trong nén tang cua hé logic voi analytic implication cta Parry c¢6 ¥ tudng rat hay: Néu
cong thirc B suy ra duoc tir cong thirc A thi cong thirc B chi chira cac bién ménh dé c6 trong
A. Bing cach d6 Parry da thé hién duoc doi hoi rang giita tién dé va két luan phai c6 mdi lién
hé vé mat ndi dung.

Write, Smily va Gite dua ra tiéu chuan (goi 13 tiéu chuan WGS) d6i v6i quan hé suy dién

nhu sau:
Twr A suy ra B khi va chi khi:
1) A S B 1a mot trudng hop riéng ctia cong thirc hang dung A’ > B, va
ii) A’ khong phai 1a mau thuin logic, con

iiil) B’ khong phai la quy luat logic.
Tat ca cac cach giai quyét nghich Iy néu trén day déu khong dap tng duoc yéu cau chuan hoa
khai niém suy dién logic, vi ching khong thé dam bao cho cac hé méi tranh dugc nghich 1y.
Ly do 1a ta van chua xé4c dinh duoc nguyén nhan giy ra nghich 1y.

III.  Suy dién logic — mdt quan hé vé ndi dung, hay la vé thong tin giira cac
ménh dé

1. Cic dic diém ciia quan hé suy dién logic

Céc dic diém chu yéu sau day cta quan hé suy dién logic duoc thira nhan rong rii:

Thir nhat: Quan hé suy dién logic gitra cac ménh dé khong phu thudc vao cic tir mé ta trong
cac ménh dé do. N6i cach khac, d6 1 quan hé chi phu thudc vao hinh thirc logic ctia cac ménh
dé, nghia 14 quan hé giita ndi dung logic cua cic ménh dé.

Thir hai: A &= B c6 nghia la véi moi nghia ctia cac tir mo ta trong cac hinh thic logic A va B,
B ludn luén ding néu A dung.

Thir ba: A |=B khi va chi khi n6i dung logic ciia B 1a mét phan noi dung logic cia A.

Xuat hién van dé: phai xac dinh cai gi 13 ndi dung logic cia ménh dé.

2. Théng tin ciia ménh dé. Nji dung logic la théng tin

Ta dinh nghia ndi dung logic la thong tin ngt nghia chura trong hinh thuc logic, nghia 1a chtra
trong cong thuc logic. P9 1a thong tin dugc xac dinh boi dinh nghia ctia cac phép toan logic co
mit trong ménh de.



Dinh nghia 1. Thong tin cua ménh dé A 1a mac d6 han ché duoc tap hop M tat ca cac kha nang
thanh tap hop cac kha nang M, M, < M, khi thtra nhan A dung (néi cach khac: khi cé thong
bao A).

Vi du: Ta gieo mdt con xtic xdc. Khi chua c6 mot thong bao nao vé két qua, nghia 1a chua co
thong tin nao, thi ta chi biét raing mot trong sau trudng hop s& xdy ra. P6 1a truong hop duoc
mit 1 chdm, dugc mat 2 chdm, ..., 6 chAm. Tap hop M tat ca cac kha nang ban dau & day la:

M = {duoc mat 1 chdm, dugc mit 2 chidm, duge mit 3 chAm, duge mit 4 chAm, duwoc mat 5

chdm, duoc mat 6 chém}

Gia su A la thong bao: “Da dugc mét co s6 chAm chin”. Khi c¢6 A ta c6 thé han ché M Xuéng
con My :
M, = { dugc mat 2 chim, dugc mat 4 chAm, duge mit 6 chém}
Gia str B 1a thong bao: “Pa dugc mat co s6 chdm chén, chia hét cho 37, thi ta c6 thé, sau khi
thira nhan B, han ché tap M Xuéng con tap Mg :

Mg = { dugc mit 6 chim}.

Thong bao cho phép ta han ché dugc tdp hop M cang nhiéu thi chtra cang nhiéu thong
tin. Trong vi du trén ddy, thong bao B cho phép han ché tp M nhiéu hon so véi thong bao A,
nén B chira nhiéu thong tin hon.

R rang 14 chi ¢ thé so sanh thong tin ctia hai ménh dé khi tdp M ban dau 1 chung cho
ca hai ménh dé d6. O day ngudi ta so sanh dugc thong tin cia A (ky hiéu inf(A)) voi thong tin
ctia thong bao B (ky hiéu 1a inf(B)) vi tdp hop M cac kha niang ban dau la chung cho ca hai
thong bao A va B. Nhu vdy, ta c6 thé noi dén thong tin cia thong bao A g véi tap hop cac
kha nang ban dau M, ky hiéu la inf(A,M), va biéu thi nd béng cap < Ma, M >, trong d6 My
M, va A dung voi moi trudng hop thudec M. Vi ching ta quan tdm dén thong tin ctia cic ménh
dé, va chi str dung ngon ngir logic ménh dé, nén co thé str dung tap hop tat ca cac mo ta trang
thai (state description) l1am tap hop cac kha nang M.

Pinh nghia 2. Gia sir trong ngdn ngir cia chung ta chi c6 tap dém dugc cac bién ménh dé p,,

P2, ---» Pn, -.. Kh1 d6 tap hop { p,, p,,p3s-»p,}, V61l p, =pi hodac p, =—pi (1=1,2,...), goi
14 mot md ta trang thai (cd dién).

Mot state discription nhu vay chinh 1 mot mé ta vé mot thé gidi c6 thé (possible world) nao
d6. Vi du: Mot 16p hoc ¢6 3 sinh vién. Khi do néu mudn mé ta sy c6 mit hay Véng mat cua
sinh vién 16p hoc nay ta chi can sir dung cdc ménh dé p. pa, ps va cac ménh d& pha dinh cia
chung.

p1 ¢ nghia 14 sinh vién thir nhat c6 mit

—p1 ¢6 nghia 13 sinh vién thir nhat ving mit

pi c6 nghia la sinh vién thtr i c6 mat,

—pi ¢6 nghia la sinh vién th{r i vang mat.



Véi ngdn ngit ndy, mo ta trang thai { pi, p2, —ps} cho biét cac sinh vién thir nhét va thir 2 c6
mat, con sinh vién thir 3 Véng mat. Con mo ta trang thai {p;, —p», —p3} cho biét sinh vién thi
nhét c6 mat, hai sinh vién con lai Véng mat.
Trong vi du nay, néu mo ta thém tinh hinh hoc tap cua cac sinh vién thi ta co thé thém céc
ménh &€ q1, q2, 3, =q1, —qa, —qs3, trong d6 q; co nghia 1 sinh vién tht i hoc tot, —q; co nghia 1a
sinh vién thir i hoc khong tbt (1=1, 2, 3). Luc nay, mo ta trang thai
{ 1, P2, —P3, q1, =2, q3} cho biét: sinh vién thir nhat va thir 2 c¢6 mat, sinh vién thir 3 ving
mit. Sinh vién tht nhit va thtt 3 hoc tét, sinh vién thtr 2 hoc khong tdt. Tap hop cac kha nang
ban dau 13 tap tt ca cac mo ta trang thai:
M = {a : o 1a mo ta trang thai}.
Néu trong ngdn ngit co ca thay n ménh dé don, khong ké cac ménh dé phu dinh, thi s luong
céc state description 1a 2".
Vi tdp M cua ta la chung cho tat ca cac ménh dé, nén thay vi viét inf(A,M), ta chi can viét
inf(A) nhu da tirng dung trén kia.
Dinh nghia 3: Ky hiéu TA/o. va FA/o. tuong tmg 1a ménh dé A dung trong mo ta trang thai
(thé gidi ¢ thé c6) o, va ménh dé A sai trong mo ta trang thai (thé gidi co thé co) a.. Khi dé:

V&i moi bién ménh dé pi
3.1. Tpi/a <piea
32. Fpi/a & —p; €ea

V61 moi cong thuc A va B:
33. T(AAB)/oa ©TA/a vaTB/a
34. F(AAB)/a ©FA/a hayFB/a
35, T(AvB)/a < TA/a hayTB/a
36 T(AvB)/a ©TA/a vaTB/a
37. T(-A)/a <<FA/a
38. F(=A)/a < TA/a
39. T(Ao>B)/o <néuTA/a thiTB/a ©
3.10. F(AoB)/a < TA/a vaFB/a

D@ thiy rang dinh nghia 3 trén day tuong duong véi dinh nghia théng qua bang chén ly
ctia cac phép toan logic twong tmg trong logic ménh dé c¢6 dién.
Dinh nghia 4. Gia st A, B 1a cac ménh dé, khi do:
4.1 Ma = {a : TA/ a}, o la state description;
42  Inf(A,M) =Inf(A) =(Ma, M)
43  Inf(B) < Inf(A) < Ma < Mg

3 Nhiéu Tc gia cho rang déu o chi dugc plip ¢i mat mot 1an duy nhét trong cong thirc, iin khong can cac dinh
nghia 3.9 ¥ 3.10.



44 A £ B < Inf(B) c Inf(A).

3. Nguyén nhén ciia nghich ly suy dién logic (cé dién)

Céc dinh nghia 2, 3 va 4 ¢ phan trén da cho phép ta xac dinh dugc nguyén nhan, hay ngudn
gbc, ctia cac nghich 1y ctia quan hé suy dién logic.

Theo dinh nghia 2, ta théy v&1 moi mo ta trang thai o, moi ménh dé don Pi»:

*)

**)

pi € o hodc —p; € a
pi ¢ o hodc —p; ¢ a
Tur day, theo dinh nghia 3 dé dang suy ra, v6i moi mo ta trang thai o, va vdi moi ménh
dé A, ta c6 TA / o hodc FA / . “Hodc” ¢ day duoc hiéu nghiém ngit, nghia 14 khong thé c6
ddng thoi TA / ava FA / a.
Chinh vi vay, quy luat A v — A ding trong moi mo ta trang thai o.. N6i cach khac:
M@ v -a)= M (Theo dinh nghia 4.1).
Nghia 1a khi c6 thong bao A v — A, ta khong hé han ché duoc tap M. Va nhu vay, quy ludt A
v — A khong hé chtra thong tin !
Hon nita, cong thirc mau thudn A A — A khong ding trong bat clr mé ta trang thai nao, nghia
1a theo dinh nghia 4.1. thi Ma - 4) = ¢. Tap hop rong 14 tap con cua bét ctr tap hop nao, nén
tacd ¢ < Mz v6i moi ménh dé B. Tur day, Inf(B) < inf(A A —A), v6i B bat ky.
Vay, An—A | B.
RO rang vi c6 (*) nén A v — A méi khong chura thong tin. Noi chinh xac hon, A v — A khong
chtra thém diéu gi méi so véi thong tin di ¢ trong ban than khai niém mo ta trang thai cb
dién, thé hién ra qua (*). Twong tu nhu vy, vi c6 (**) nén (A A — A) méi chtra nhiéu théng
tin hon bat ctr ménh dé nao.
Vay, dé loai bo cac nghich ly, chi can loai b (*) va (**) tir dinh nghia mo ta trang thai. (*) va
(**) chinh 1a ngudn gdc cta cac nghich 1y nay. Khi doi hoi mo ta trang thai phai théa méan (*)
va (**), ta da khong con xac dinh thong tin ctia chinh cdc ménh dé nira, ma xéc dinh noi dung
mdi cua chung so véi ndi dung da co6 trong ban than cac mo ta trang thai.

IV. Quan hé suy dién logic relevant

Nhu phan trén ta da thay, néu tip M tit ca cac kha ning ban dau la tap hop tat ca cac
mo ta trang thai ¢ dién thi mot chan 1y logic khong chira théng tin, va vi vay c6 thé suy ra
dugc tir bat ky mot ménh dé nao khac. Nguoc lai, mot mau thuan logic, vi khong dung trong
bat ky mot mo ta trang thai ndo, nén chira toan bd lugng thong tin c6 thé chuyén dat duoc bang
ngon ngit dang xét. Vi vay, tir mot mau thuin logic co thé suy ra bat cir ménh dé nao.

Dé giai quyét vin dé nay,- ciing c6 nghia la dé bién quan hé suy dién logic c¢b dién thanh quan
hé suy dién relevant -, can phai thay ddi tap M. Gido su Voisvillo dua ra cach giai quyét nhur



sau: Van coi tdp M 13 tap tit ca cac mo ta trang thai, nhung ban than khai niém mé ta trang thai
thi phai duoc thay d6i, loai bo cac yéu cau (*) va (**).
Pinh nghia 5. Gia st ngdn ngit ¢6 cac ménh dé pi, pa, ps, ... (mdt tap hop dém duoc). Ta thiét
1ap tap hop K = { p1, =p1, p2, —=P2, P3> —P3, ...} . Khi d6 mot mé ta trang thai relevant (con
0i 12 mé td trang thdi mé réng) 1 tap hop con bat ky cua tap hop K.
So sanh voi mo ta trang thai c6 dién ta thay:
i) Moi mo ta trang thai ¢ dién 1a mo ta trang thai m& rong;
i) Céc yéu cau (*) va (**) khong dang v6i mé ta trang thai mo rong. Vi du, o= {p;} 1a mé ta
trang thdi mo rong, nhung p, ¢ o, —p2 € a.
Tap hop tat ca cac kha nang M 1a tap hop tit ca cac mo ta trang thai mo rong. Nghia la: M =
{a/a cK}.
Ky hiéu TA / a hodc FA / a nhu trong dinh nghia 3 (v6i hi¢u chinh o 1a mé ta trang thai mo
rong) ta co :
Dinh nghia 6. V&1 moi bién ménh dé pi, mOi mo ta trang thai mo rong o, moi ménh dé A, B:
6.1. Tpi/a < piea
6.2. Fpi/o ©pi¢a
6.3. T—pi/a < —piea
6.4. F—pi/oo & —piga
6.5. T(AAB)/a &©TA/avaTB/a
6.6. FAAB)/a ©FA/ahoacFB/a
6.7. TAVB)/a < TA/ahoicTB/a
68. FAvVB)/a ©FA/avaFB/a
69. T-A/a < FA/a
6.10. F-A/a <STA/a
6.11. TA>B)/a ©TA/a = TB/a
6.12. F(AoB)/a < TA/a va FB/a
Dinh nghia 4 & phan trén duoc giir nguyén cho quan hé suy dién relevant, chi thay tdp M trong
n6 bang tap M tit ca cac md ta trang thai mo rong.
Tt cac dinh nghia 5 va 6 ta ¢6 cac nhan xét:
iii) Vpi Ja(a e M & Tpi/ o)
iv) Vpida(a e M & Fpi/a)
v) Vpida(aeM & Tpi/ a & Fpi/ o).
That vay, vi a = {pi, —pi } € M nén theo dih nghia 6, Tp;/ a va Fp;/ a.
Quy nap theo sé luong diu toan logic trong cong thirc, ta d& dang suy ra tir day: Néu A 13 cong
thire logic ¢o dién , nghia 13 néu A khong chira ddu kéo theo o (dau > dugc coi la cach viét tat

thay cho cac ddu — va v), thi



Vi) VA Jo(a e M & TA/o & FA /o).

Nhu vy, moi cong thic ¢6 dién déu mang mot théng tin xac dinh: R rang tir nhan xét vi) véi
moi cong thuc A tacdo My # &, Ma # M. Tu day, theo muc 4.2 cua dinh nghia 4, ta co6
inf(A) # 0va inf(A) # U (V6i U la toan b thong tin c6 thé biéu thi duoc bang ngdn ngit ma
ta dang dung).

V.  Xic dinh vé mit hinh thirc nguyén nhan nghich ly ciia khai ni¢ém kéo
theo logic c6 dién. Hé logic tw nhién relevant

1. Nguyén nhén nghich 1y ciia khai niém kéo theo logic c6 dién vé mit hinh
thire

O phan trén ta d phan tich ngudn gdc nghich 1y ciia khai niém kéo theo logic tir quan diém

thong tin, nghia 13 tir mat ngir nghia. P& co thé xay dung hé logic phu hop véi quan hé kéo

theo relevant, ta phai xac dinh ngudn gbc ciia cac nghich 1y d6 tir mat hinh thirc. Noi cach

khac, ta phai xac dinh xem tai sao khi sir dung cac quy tic suy luan rat don gian, va c6 vé nhu

rat hién nhién cua hé suy luan tu nhién ¢ dién thi lai lam xudt hién céc nghich ly.

Gi4o su Voisvillo E. K. 12 nguoi dau tién da xay dung cac hé logic c6 dién véi khai niém phu

thudc ctia cong thirc vao gia dinh. Ong phan tich cdc hé nay dé tim ra ngudn gdc nghich ly.

Van d nay dugc 6ng trinh bay 16 rang nhat trong tac pham Voisvillo E. K. “Céc khia canh

triét hoc — phuong phap luin cua logic relevant” .

Nhu da néi, khi xay dung cac h¢ nay, ta st dung khai niém “ sy phu thude cua cong thirc vao

céc gia dinh va gia thiét”. Trong cac chudi suy dién nhimg sy phu thudc nay duoc biéu thi

dudi dang tuong minh bang cach gan cho mdi cong thirc mot dic diém phy thudc.

Pic diém phuy thudc ciia cong thirc A trong chudi suy dién 1a mot tap hop cac gia thiét va gia

dinh ma cong thirc d6 phu thudc vao trong suy luan. Nhu vay, mdi budc trong suy dién duge

viét dudi dang A[ I" ] (doc la: cong thirc A c6 dac diém phu thuoe IN).

Dé ¥ rang, chudi suy dién trong hé suy luan tu nhién bao gio cling bit dau bang gia thiét hay

gia dinh. Sau day 1a mot s6 hé logic véi dic diém phy thudc do gido su Voisvillo e. K xay

dung.

Hé K;: Pic diém phu thudc (ctia cong thirc A nao d6 trong chudi suy dién vao cac gia dinh va

gia thiét) 1a mot tap hop cac gia dinh, gia thiét (co thé 1a tap rdng). Khai niém cong thirc phu

thudc vao gia dinh trong chudi suy dién duoc dinh nghia quy nap:

a) Gia dinh (gia thiét) A phu thudc vao chinh n6 (va nghia 13 dic diém phu thudc cta nd 1a
tap hop {A}); ’

b) Su phu thudc cta cac cong thirc khac duge xac dinh theo cac quy tac suy luan.

* Voisvillo E. K. Cde khia canh triét hoc — phwong phdp ludn ciia logic relevant. Moskva 1988. (Tiéng nga)



Trong cac quy tic sau day ta ky hiéu A, B, C, D 1a cong thuc bat ky; T, A 1 tap cac cong thirc
(c6 thé rdng). Dau phdy giira cac tap hop c6 nghia 1a ddu hoi; “T" \ A” ¢6 nghia 1a két qua viéc
loai bo cac thanh phén thudéc ArakhéiI :

. AT, B[A] N (AAB)T] (AAB)T]
" (AAB)[LL,A] ° AT B[]
ATy B[I'] | . (I, 4],C[A, B]
(Av B[] (A4vB)[I]’ ' (C[T,A,Av B]

Trong d6 A v B 1a gia dinh c6 trude khi sir dung quy tic ndy trong chudi suy dién.

o BT véi A 1a gia dinh bit ky trong chudi suy dién.
(45 B)[T\{A4}]
(4> B)[T'], 4[A] . AT
¢ B[T,Al] AT
_— _—BIL BIAL v6i A 1a gia dinh bat ky trong chudi suy dién.
—A[T, A\ {4}]

Chudi suy dién 14 diy cac cong thic (voi dic diém phu thudc), trong d6 mdi cong thirc hodc 1a
mot gia dinh, mdt gia thiét, hodc 1a nhan duoc tr céc cong thic trude nd béng cach su dung
cac quy tic cta hé. Cong thuc cudi cing duoc goi 1a két luan. Néu két luan 1a cong thic A [ ]
thi :

NéuT =@, T = {B1, By, ..., By}, tanoi A 1a hé qua cua cac cong thic By, By, ..., B,.
ViétT E A.

NéuI' = @ thi A 1a dinh 1y, chudi suy dién duoc goi 1a phép chimg minh cua cong thirc A.
Trong hé niy cac gia dinh c6 thé dugc sir dung bao nhiéu 1an ciing duoc, va ching khong bi
loai bo khéi suy luan.

Ta nhan thiy rang cac quy tic A; , O; va — khong dam bao tinh lién hé vé ndi dung giita tién
dé va két luan. That vay:

Véi A, d& ¥ rang néu trong chudi suy dién, cong thirc gia dinh A khong hé duoc sir
dung, thi két luan cta suy luan khong phu thudc vao A. Thé nhung bao gio ta ciing c6 thé 1am
cho két luan phu thudc vao mot cong thirc bat ky, bang cach sir dung quy tic Aj, Ae. Nhu thé
mic dau khong can dén gia dinh A khi ta rat ra B, nhung van ¢6 thé coi 1a B phu thude vao A.
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Véioi, néu A ¢ T thi trong tién && B khong phu thudc vao A, c6 nghia 1a B khong
dugc rit ra nho cd A; con ¢ két luan T'\ {A} =T, nhung laic6 B A [\ {A}}, hay A>B
[['] va c6 nghia 12 B 1a hé qua cua A trong diéu kién c6 I'. Nghich Iy & day thé hién khé rd
rang.

Tuong tu voi —.. Néu A ¢ T' va A ¢ A thi B[I'], —=B[A] cho biét A khong phai la
mot trong sd cac nguyén nhan 1am xuat hién mau thudn B va —B. Thé nhung tir 46 quy tic
nay lai cho phép ratra —A [T, A\ {A}], cu nhu A 1a mét trong nhitng nguyén nhan gy ra
mau thuan B va —B vay. Nghich 1y di rd rang.

2. H¢ suy ludn tw nhién relevant

Dé chuyén sang relevant logic, ta xét hé K, (tvong dwong K,), trong d6 nhirng vi pham nguyén
1y relevant (nguyén 1y dam bao sy lién hé vé ndi dung giira tién dé va két luan) duoc gom vé
trong mot quy tic duy nht.

Hé K;: Dic diém phu thudc bay gio duoc hiéu 1a diy cac gia dinh (gia thiét); I, A 1a diy bat
ky cta cac gia dinh (cong thic), va ciing co6 thé 1a diy trong.

Quy tic:
A[Il'], B[T'] . ((A/\B)[F], (AAB)[I']
(4B o Ary BIl
v - Ar] B[] . ([T, 4],C[T, B]
Y (4vB)rl (A4vB)I[Y “ C[T,Av B]
. BT, 4] .. (ADBITLAA]
(4> B)[I'] B[T',A]
—B[T, A], B[A,C] )y
e —AT,A,C] e AT

trong 46 C"1a C néu nhu C khong tring v6i A, va C" 1a ddy tréng trong truong hop nguoc
lai.

All']
AB,T]

Quy tic don diéu, voi B 1a gia dinh bat ky trong chudi

suy dien.

10
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All',B,B,A] Rut gon dac diém phu thude
A[T, B,A]

AT, B,C,A] Hoan vi dic diém phu thudc

AT, C, B,A]

Céc khai niém chudi suy dién va phép ching minh dinh nghia nhu cil.
Néu c6 chudi suy dién v6i két luan A [ T ] thi ta noi rang A suy ra duoc tir tap A bat ky chta
tat ca cac phan tir ctia dy I,
Bay gid néu ta thay khai niém trén day thanh: Néu c6 chudi suy dién véi két luan A[T ] thi ta
noi rang A suy ra duoc tir tap cong thirc A, v6i A chira tit ca cac phan tir cia I' va I” khong
rong (nghia 1a T’ chira it nhat mot phan tu).
Trong hé théng nay quy tic duy hit khong dam bao tinh lién hé vé ndi dung giita tién dé va két
luan (tinh relevant) 13 quy tic don diéu. Nhu viy, loai bo quy tic nay, ta s& tranh duoc cac
nghich 1y. H¢ logic relevant thu dugc tir hé K, sau khi loai bé quy tac don diéu duoc goi 1a hé
RAO’.

Thay d6i chit it hé K, ta dwoc mot trong nhitng hé logic relevant quan trong nhat 1a hé
R®: Loai bo khoi K quy tic gy nghich 1y 1 quy tic don diéu va thém vao quy tic phan phi
ctia phép hoi dbi voi phép tuyén

(AA(BVO)IT]
((AAB)v(ArCO)IT]

H¢ E, (twong duong véi mot hé logic relevant ndi tiéng khac 1a h¢ E) nhan duoc tir hé trén

bang cach thay quy tic hoan vi trong dic diém phu thudc bang quy tic han ché hoan vi trong
dac diém phu thudc nhu sau:

AT, B,(C o D),A]

A[T',(C o D),B,A]

Chung t6i cho rang co s 1y ludn that sy cua 1ap trinh logic chinh 1 logic relevant. Boi vy,

viéc nghién ctru logic relevant lai cang c6 y nghia.

% Giao su tién s Smirnov V.A. 12 ngudi dua ra thuat ngir iy, ¥ ong ciing 1a ngudi dau tin nghin ctru hé RAO.
® Chinh x4c hon 1 ta dugc hé suy luan ty nhién twong duong véi hé R.

11



BANG PINH NGHIA CAC PHEP TOAN LOGIC

Phu dinh Hoi Tuyén khéng nghiém ngat

A —A A B A&B A B |AvB
T F T T T T T T
F T T F F T F T
F T F F T T
F F F F F F

Kéo theo Twong duwong Tuyén nghiém ngdt

A B A>OB A | B =B A B | 4vB
T T T T | T T T T F
T | F F T |F F T F T
F T T F | T F F T T
F | F T F | F T F F F

MOT SO HANG PANG THUC TRONG LOGIC MENH PE

1. A+A =A;

2. A.A =A;

3. A+B - B+A

4. A+(B+C)=(A+B)+C
5. A.B =B.A

6. A.(B.C) =(A.B).C
7. A.B+C)=AB+AC
8. A+(B.C)=(A+B).(A+C)
9. A+A =1;

10. 4 .A =0;

11. 4 - A
12.A+B = A.B

13.4B = A + B

14. A(A+B)=A

O
>
+
>
=
I
>

Luat dong nhat, luat nubt

Luat dong nhat, luat nubt

Tinh chét giao hoan ctia phép cong

Tinh chat két hop cta phép cong

Tinh chét giao hoan cia phép nhan

Tinh chat két hop cua phép nhan

Tinh phén phdi ctia phép cong ddi véi phép nhan
Tinh phén phdi ctia phép nhan ddi véi phép cong
Dinh nghia 1

Pinh nghia 0

Luat hoan nguyén

Luat De Moorgan

Luat De Moorgan
Luat gian lugc
Luat gian lugc



Ky hi¢u

MUK < el

TR®™ NN TmHC

Fail

CAC KY HIEU

Tén goi

Phu dinh

Hoi

Tuyén khong nghiém ngat
Tuyén nghiém ngat

Kéo theo

Tuong duong

Kéo theo relevant, rit ra két qua
Phu dinh (trong dai s6 Boole)

Hoi (trong dai s6 Boole)
Tuyén (trong dai s6 Boole)
Luong tir toan thé

Luong tur tdn tai

Thé bang

Han tur

Cong thure

Dong nhét thé 1on nhat
Thong tin

Toan bd thong tin

Pung

Sai

La tap hop con cua hoic bang
Thuge vé

Khong thudc vé

Tap hop rong

La quy luat logic, hé qua

Pugc ching minh, dinh ly, rat ra

Nghia 1a, tuong duong véi

That bai (trong hop giai)

Resolvent rong

Vi du st dung

- A

A&B

AvB

AvB

AoB

A=B

A—B; {pvg-pvri—gq
A

A.B

A+B

VXA(X)

IXA(X)

X < t, x/t

a la mot term

A v B la mot WFF
mgu(A,B)

Inf(A)

inf(A) = U
T(A—B)/a
F(A—>B)/a

Ms € Mg

piea

Piga

Mj # (%)

= A; I A=B

|- A; IA|-B

Inf(A) c inf (B) <> M < Mg
pv gq,QvVvr rv —s
fail

—Pp, P

U



CAC TIEN PE VA QUY TAC LOGIC MENH PE

(1) Cho A, B, C 1a cac cong thirc bat ky cua hé S . Khi d6 cac cong thirc sau day 1a tién

décuaheS:

(A1) (A>5(B>5A);
(A2) (A>(B>C)) o((A>B) o(4A>C));
(As) (=B>—=A4) o((—=B>4) oB))
(2) Quy tic suy dién duy nhat cia S 1a Modus Ponens:
VP A > B,A
B

CAC QUY TAC CUA HE SUY LUAN TU NHIEN TRONG LOGIC

MENH PE
, A, B
uy tac nhap & (ky hiéu &; -
Quy ap & (ky hiéu &) &8
Quy tic khir & (ky hiéu &.) ﬂ; A&B
A B

, A B
tac nha; ky hiéu v; N

Quy ap v (ky higu vi) Av B Av B

Quy tac khir v (ky hiéu ;) AVB,—IA; Av B,—B

B A
. B,—B
uy tac nhap — (ky hléu 7 : *
Quy ap — (ky hi¢u —) "y *)
Quy téc khtr — (k¥ hiéu —) %
L . B
Quy tac nhap o (ky hiéu 5) ()
ADB
AD B, A

Quy tic khir > (ky hidu 5,)



CAC TIEN PE VA QUY TAC LOGIC VI TU

Céc tién dé

V&i moi cong thie A, B, C, va bién x bat ky, cac biéu thirc Al, A2, A3 sau day la tién dé

cua logic vi tu:

Al. Ao(B >oA);

A2.(A>(B >C)) o((A>B)>(A>CQC));

A3.(-A > —=B) o((-A oB) o A);

A4, vx A(X) o A(Y), v6i A(X) 13 cong thiee, t 13 han tir, tu do ddi véi X trong cong
thire A(X).

A5. % (A 5B) (A > vx B), néu trong cong thirc A khong c6 xudt hién tu do cua x.

Cic quy tic

A B,A
1) MP % (Modus ponens)

2) Gen (Quy tic tong quat hoa)

v XA

CAC QUY TAC CUA HE SUY LUAN TU NHIEN LOGIC VI TU

Céc quy tic ctia hé suy ludn ty nhién logic ménh dé

Quy tic nhap V ( ky hiéu V) A x khong xuét hién ty do trong cac
VXA(X)
gia thiét va gia dinh trudc A(x) trong
chudi suy dién.
Quy tic khtr V( ky hiéu V.) ‘v’);i\t(;() t tr do d6i v6i x trong A(X)
Lo . At) I
Quy tac nhap 3 ( ky hiéu J): t tu do doi voi x trong A(x)
IXA(X)
IXA(X)

Quy tac khtr 3 (ky hiéu 3.) ¢ 14 hang d6i twong moi

A(C)



QUY TAC HE SUY LUAN TU NHIEN LOGIC RELEVANT (HE K),)

Pic diém phu thudc duoc hiéu 1a diy cac gia dinh (gia thiét), ghi trong cip déu ngodc
vuodng; T, A 1a day bit ky cua cac gia dinh (cong thirc), va ciing c¢6 thé 1a day tréng.

A AT, B[I'] e ((A/\ BT (AAB)T]
(AAB)[IT] ATl B[]

v - ATl BI'] . . CIIALCIT,B]

Y (AvB)I (AvB)IY “ C[T,Av B]

o, BIT', Al .. (ASBII A4
(A> B)[T] B[T,A]
—B[T, A], B[A,C] AT

e _AT,AC’] e AT

trong d6 C"1a C néu nhu C khong tring véi A, va C” 1a diy trong trong truong hop
nguoc lai.

A[Aérl]—‘] Quy tic don di¢u, v6i B la gia dinh bat ky trong
chudi suy dién.
% Rut gon dic diém phy thude

Hoén vi dic diém phu thudc
A[F7 C b B’ A]



MUC LUC

LOI NOI PAU

CAC KY HIEU

BANG PINH NGHIA CAC PHEP TOAN LOGIC

MOT SO HANG PANG THU'C TRONG LOGIC MENH PE

CAC TIEN PE VA QUY TAC LOGIC MENH PE

CAC QUY TAC CUA HE SUY LUAN TU NHIEN TRONG LOGIC MENH PE
CAC TIEN PE VA QUY TAC LOGIC VI TU

CAC QUY TAC CUA HE SUY LUAN TU NHIEN TRONG LOGIC VI TU

QUY TAC HQP GIAI
QUY TAC HE SUY LUAN TU NHIEN LOGIC RELEVANT (HE K))

Chuong I LOGIC MENH PE

Ménh dé. Cac phép toan trén ménh dé

Ménh dé

Cdc phép todn logic trén ménh dé

Dinh nghia cdc phép todn logic bang phwong phdp gidi tich
Cong thirc

Cdc cong logic trong kj thudt dién tiv

SN RN BN~ -

H¢ cdc phép todn ddy dii

I1. Quy luit va méu thuin logic

1. Khdi niém quy ludt va mau thudn logic

2. Cdc phwong phdp xdc dinh quy ludt va méu thuén logic
III. Bién ddi trong dwong

1. Cdc ky hiéu va hing ding thirc
2. Cacvidu



IV. Hé tién dé cia logic ménh dé

1. Ly thuyét hinh thirc héa (Iy thuyét tién dé héa)

2. Ly thuyét S (H¢ tién dé S)

3. Cdc hé tién d@é khdc ciia logic ménh dé

V. Hé suy luin ty nhién ciia logic ménh dé

1. Cic quy tic

2. Chubi suy dién va phép chirng minh

3. Tinh khéng méu thudn va ddy di ciia cdc hé S va NS
Chuong II HQP GIAI TRONG LOGIC MENH PE
I. Cong thirc dang tuyén

1. Dinh nghia

2. Quy trinh INDO

IL. Quy tic hop giai

III. Phwong phap hgp giai

IV. CAy hop giai. Hop giai tuyén tinh

V. Gian lwoc tién dé

1.
2.
3.

Gidn lwoc tién dé la quy ludt logic
Gidn lwoc tién dé mét chiéu
Gidn lwoc tién dé yéu

Chwong3 LOGIC VI TU

I
1
2.
3
4.
5.
6.
7.

. Ngon ngir logic vi tir

. Phdn tich ngon ngir tu nhién

H¢ ky tw

. Han tir (term)

Cong thirc (WFF — Well Formed Formula)
Cac vi du

Biéu thi tw twéng bing ngon ngir logic vi tir
Bién tw do va bién bujc



I1. Dién gii (Interpretation). Mo hinh (Model)
1. Dién gidi

2. Gid tri chan Iy ciia cong thive trong dién gidi

3. M6 hinh (model). Quy ludt logic

I11. Dién giai Herbrand

1. Mién herbrand
2. Pinh nghia dién gidi herbrand va vi du
3. Mo hinh herbrand

IV. Hé tién dé ciia logic vi tir

1. Cic tién dé va quy tic
2. Chuéi suy dién, phép chirng minh
3. Cdc tinh chit co bin ciia hé tién d@é logic vi tir

V. H¢ suy luan ty nhién cia logic vi tir

1. Cic quy tic

2. Chubi suy dién, phép chitng minh

3. Mpt s6 vi du

4. Tinh khéng méu thudn va ddy di ciia hé suy ludn tw nhién
Chuong 4 HOQP GIAI TRONG LOGIC VI TU

I. Cong thirc dang tuyén
1. Dinh nghia

2. Quy trinh INSEADOR

II. Phép thé

1. Dinh nghia

2. Ap dung phép thé

3. Tinh bit bién ciia phép thé
4. Phép thé hop

5. Quan hé sip xép

III. Pong nhit thé

1. Dinh nghia

2. Dong nhit thé l6n nhit



IV. Quy tic hop giai

V. Suy dién hop gidi (chudi hop giai) va phép chirng minh
VI Ap dung

1. Xdc dinh tinh mau thudn ciia mét tdp cong thirc

2. Trd loi cau hoi dung, sai

3. Tim kiém céu trd loi

VIL. Gian luge tién dé

1. Gidn lwoc tién dé la quy ludt logic

2. Gidn lwgc tién dé mt chiéu

3. Gidn lwgc tién dé yéu

Chuong S RELEVANT LOGIC

I  Dannhip

II.  Nghich ly ciia suy dién logic va phép toan kéo theo

1. Cac nghich ly

2. Cic cé ging gidi quyét nghich Iy

II. Suy diél‘l logic — mdt quan hé vé ndi dung, hay la vé thong tin giira
cac ménh de

1. Cic dic diém ciia quan hé suy dién logic

2. Théng tin ciia ménh dé. Nji dung logic la théng tin

3. Nguyén nhan ciia nghich Iy suy dién logic (cé dién)

IV Quan hé suy dién logic relevant

V  Xac dinh vé mit hinh thirc nguyén nhan nghich 1y ciia khai niém
kéo theo logic co dién. HE logic ty nhién relevant

1. Nguyén nhan nghich Iy ciia khdi niém kéo theo logic cé dién vé mdt
hinh thuc
2. H¢ suy ludn tw nhién relevant

BAI TAP
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