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KHAI QUAT VE LOGIC

Aristote v4i thuyét “tam doan luan”

Thé ky XVII, XVIII K.Leibnitz, G.Boole
phét tri€n thanh logic ménh dé

Chirng minh ki€u hinh hoc Euclide
(Toan)

Thé ky XX khung hodng 16n, do chua'eé
lap ludn dang
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KHAI QUAT VE LOGIC (tt)

Trong khoa hoc, doi song c6 nhiéu loai
logic

— Danh tu: logic... V

— Tinh tir: tu duy logic, phdt bi€u logic

Trong thuc té: c6 logic trong ngdn ngit 2
bi€u dién chinh x4c ngit nghia cia ciu ndi
- khic phuc tinh nhdp nhing

Trong suy lugn: logic khong hinh thic
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V4 V4 R
KHAI QUAT VE LOGIC (tt)
Logic trong khoa hoc
— Logic ndm ngoai ndi dung, xit 1y theo hinh thic,
ménh dé, phép todn
— Mot cau, mot phét bi€u trong thuc t€ rit gon'thanh
mot ky hiéu
o Logic ménh d€ : ménh dé = 1 ky hiéu
e Dung cac ky hi€u: A, v, = (—)
Leibnitz: xdy dung sO nhi phan va phat hi€n ra
sy trung hop giira sO nhi phan va kinh dich

Boole: logic ménh dé
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NHUNG HAN CHE CUA LOGIC

MENH DE

D Pdang L () ding
Q dung

1) (¥)dung thi P sai
Q sai

3) P =2Q
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NHUNG HAN CHE CUA LOGIC
MENH DE (tt)
Thudng c6 nhitng suy ludn khong chic
chian (khi ding, khi sai)

) , 1’) P sai ?
1) P dingY ., o dine :
thi Pe—e—p [
Qdﬁng} l 0 PﬂQ}Qsm
ding 2’ ] ?
2) P—.>Q thi P sai Qdﬁi? l P dung
Q sai P p Q
Q~Q
3)P2>Q ] an POR P ———R?

Q>R
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NHUNG HAN CHE CUA LOGIC
MENH DE (tt)

Nhirng ti€n dé logic van con ¢6 nhic¢u thic mic.

Vidu:p2q = p ™~ q

P g PVv( PAQ [ P—>Q0 [\P X9
1 1 1 1 1 1

1 0 1: 0 0] 0

0 1 1 0 1 1

0 0 0 0 1 1
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NHUNG HAN CHE CUA LOGIC
MENH DE (tt)

Visao P, Q chi c6 gia tri 0, 1 = logic da tri
P, Q ¢0 gia tr1 dugc tin cdy muc nao?
- logic x4c suit, logic khd suit

Vi du: vé mau sdc; P mau xanh = ? xanh dam,
xanh nhat ...

Ky hiéu bi€u dién mdc dd tin cdy  ?

e
Vi du: :
p 1.7 Q
r P L’ R
Q 1.8 R |
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NHAN XET

o Miic do cao nhit cua logic 12 logic md

(fuzzy logic) . H.Zahde — 1970’s
o Vidu:
~Trdimuato -2 mua (trdi, to)

— T61 dn com - an(td1, com)
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LOGIC TINH TOAN
VA GIAI PHUONG TRINH
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SO LOGIC

® S6 bi€u dién logic cia mot bi€n A c6 gidtri: 0 1
o Ky hiéu so0 logic cia bi€n A 1a: #A

* Xét trong khong gian 1 bién: AB  * Xét trong khong g

0 0 ) /0 0

0 | 0 0

1 0 ) 1

1 1 ) 1

o _J 1 0

Ma trdn biéu dién: [A, B] i (1)
|

\ _/

Ma trdn biéu dién: [A, B, C]
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SO LOGIC (tt)

* Xét trong khong gian n bién: ABC:

4 0 )
|
2" -1
o _/

Ma trgn biéu dién: [A,, A,, ... A,]

CuuDuongThanCong.com
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SO LOGIC (tt)

¢ Dua vao ma tran input =2 xay dung mot tap cac gia tri f
A B CcC fl f1 13 .
0] 0) 1 | | 0) ?
1 0) 0)

e NHAN XET:
f(A,B, C)=#1(A, B, )

Mot ham ¢6 mot s6 logic 2 mdt so logic tng véi mot h
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HEE QUA

O S6 logic ctia mot bi€n hgp (mot téng) bing tdng cac
logic thanh phan

#(A+B)=#A+#B

hay #(AVvB)=#AV#B

® 56 logic clia mot tich bing tich cc logic thanh phdn
#(A.B) =#A .#B

hayy #(AAB)=#AA#B

© A=A
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HE QUA (tt)

Chitng minh biéu thirc
AAB)VICADVAABVCAD) =Z(AVB)CAD)

— Cdch 1: Chitng minh c6ng thitc trén 12 luat logic cia'V

- cdch nay khong dé
— Cdch 1: Lap bang chian ly = cach nay phic tap
— Cdch 3: Dung s6 logic

Chitng minh dang thic f(A, B, C) = g(A, B, C) tuwong duong v
chitng minh ddng thiic #£(A, B, C) = #g(A, B, C); ma tinh mot so logi

rat dé
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HE QUA (tt)

Chting minh bi€u thic: A — B

Caulch 1: A v B

Cauch 2:

CuuDuongThanCong.com
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HE QUA (tt)

o s o N o R + X A A
¢ Khi c6 n bi€n = bi€u dién s6 gom 2"
A, 010 101 ..0°1 xen k&

A, 0011 00 11 .. 11 xen k& 256 0
A, 0000 1111 .. 1111 xen k& 4 56 0
A, 00000000 . 11111111  xenk&8s50
A, 00 .. 00.. 1. 111

gl ——— s

e Tt A,,..A, tinh s8 logic lién quan, bi€u thifc lién quan
Bai tdp:

Input vao cdc bién, cho cdc ham bdt ky. Chitng minh rdng cdc
co tuong hop hay khong?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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TUYEN CHUAN - HOI CHUAN

Chuin hod mot bi€u dién dudi dang bi€u thic logic
o A ,
Bi€u thiuc
f: R B.C= AVBYCAD

R

Tuyén chuin Hoi chuin
ABC > AaBC V.. A+s+c - K+B8+c -

Tuyén chudn: Tong cic tich. Xét sd 1 & vi tri nao thi dua t6 hop tai vi
tri d6 vao bi€u thic logic cia f.

Hoi chudn: Tich cic tong. Xét sd 0 & vi tri nao thi dua t6 hop tai vi tr

dé vao biéu thic logic cia f.
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~ TUYEAN CHUAAN - HOAI

‘CHUAAN (tt)

Trudng hop 3 bi€n = 23 = 8 td hop. Lap t6 hop cdc bi€n theo qui tic

A - B =
1 [ °
A él C
c

xE <E

C

@

@

\_ C

CuuDuongThanCong.com
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TUYEN CHUAN
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O |
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TUYEN CHUAN (tt)

VIDU:

Cho #f: 10101001
— 861 tai vi tri nao thi ldy to hop tai vi tri dé vao
— #f c6 dang tuyén chudn la:

Cl1 + C3 + C5 + C8
1000 0000 + 0010 0000 + 0000 1000 + 0000 0001

f = ABC T ABC 't ABC t ABC

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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TUYEN CHUAN (tt)

PHUONG PHAP

1. Tinh #f

1. Xét bi€u dién #f
#£: (i iy... i,")
ii=1>f:=f+C,

3. Néu k < 2" quay lai buGc 2

Ngugc la1 dung

CuuDuongThanCong.com
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HOI CHUAN

W |

O |

D8

> | >

W |

O |

D7

0|

D6

> | >

O |

D3
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D4
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ve)
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HOI CHUAN (tt)

VIDU:
Cho#f: 1011 1111+ 1101111+ 1111 1110
— S6°0 tai vi tri nao thi ldy to hop tai vi tri dé vao
— #f c6 dang tuyén chudn la:
D2 + D4 + D8

1011 1111+ 1110 1111+ 1111 1110

t=%+ercaktBrcr K+Brc

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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" 0
HOI CHUAN (tt)
PHUONG PHAP
1. Tinh #f
1. Xét bi€u dién #f
#£: (i iy... i,")
i,=0>f:=f+D,
3. N&u k < 2" quay lai budc 2

Ngugc la1 dung

CuuDuongThanCong.com
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PHUONG TRINH LOGIC
VAPQC LAP LOGIC
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PHUONG TRINH LOGIC

r #F, (A, Ay, n A)
#F, (A, Ay, . A)

S H#E (AL A, A)

Gid sut co:

F;:(A2B)AD 3

F,:(AC vD) 2B > =2timquanhé xemF,..F, djcldp

F;: ABC 2D D hay phu thudc logic
= tim phuong trinh quan hé.
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POC LAP LOGIC

f1, f2, ..., fn doc lap logic khi va chi khi:

JF: F(f1, 2, ..., fn) = I (hding s0)
* DINH NGHIA

f1, {2, ..., fn doc 1ap logic

<> ma tran bi€u dién s& logic clia ting f, . { #f1 #f2 ... #fn }

L 201
#f1 / 0 1 0 1\
#12 1 0 1
#{n 1 0 1 1
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POC LAP LOGIC (tt)

fl: ABvC —>D
f2: AvB2cvD

fl1 —> 12
fl & 12 trudng hgp riéng F(f1, 12) =I
2 > fl

fl; AF_ A8 > #f1 1001

2: = #2 1100

Ta c6 4 cot khac nhau = c6 f1, 2 1a doc lap logic

Véi  #A: 0101 1610
4B: 0011 . 1100

# AB
#AB: 0001 : 1000
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THUAT TOAN: Tim s& logic tirng #fi > 1ap tha

A A
DOC LAP LOGIC (tt)
ma tran, xét tinh doc lap
logic
Né&u doc 1ap thi dirng
Ngudc lai
— X4c dinh céc gia tri tao thanh tu cac cot C,, Cp,...., Cy,
— Biéu dién 1 Gcacvitri G, Cp,...., G

#F:[01..1..] vGi

m

0 G cdcvitri khic
S6 #F cong logic tirng cot, néu c6 mot Cij =1 thi bing 1, nguc
thi bang 0
Néu C,,# C,, #..# C,_ thi fl, {2, .., fn doc 1ap logic
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{ f1: — Voi
AB Y B A
fZAE B:
AB:
#1:1 1 0 1 B )
#2:0 1 0 O AB O 1 O

Giatricacedt:(1 3 0 D=2#F 1 1 0
NHAN XET: Tht tu sip x&p cdc hang ( fi ) rdt quan trong = do

1ap logic khong co tinh giao hoan.
Vi du: (#f1 #£2 #£3) # (#2 #£3 #f1)
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PHUONG TRI

* QUIUGC:
— Ménhdéan: X, Y, ..
— Meénh dé hing : A, B,C, ...
* VI DU1: Gidi phuong trinh logic:
X (A+B)=ABC

Co6 nghiém: -
8 X=fWBC= 1/|ABC

H LOGIC

2/ ABC " ABC

3/ ABC T ABC

4KAB+ AB
Gidi phuong trinh (*) dua vé dang:
#X (A + B) =#ABC

#X (#( A + B)) =#ABC
#X (#A + #B) = #A #B #C o (5%)
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PHUONG TRINH LOGIC (tt)

C6 3 ménh dé = can 23 = 8 bit #A: 0101 0101
#B: 00110011 #C:

() o #X (011101 11)=00000001

Viy #Xcodang:? 1000! 001 vG1 ! =0 hodc 1
" 0000 0001 [ X1~ ABC

= ) 0000 1001 = )| " E e
1000 0001 G <=

* 1000 1001 L i

Dung tuyén chuin hay hdi chuin suy ra nghiém

ABC T ABC ™ ABC


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHUONG TRINH LOGIC (tt)

VI DU 2: Bii téan dia bay UFO

Cho A:xuithién vét sdng
B: xuit hién may
C: xuat hién vét khéi
X: xult hién dia bay
Y: xuat hién vat khic

e Phéngvanl: ——  ——

o Phdng van 2: -
AT BXY tCy
® Suy ra:

ATBXY TCcYy = AXY TBXx + &+ AB -

Al "BXY  tcy = AXY +tBx + &+ AB4
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PHUONG TRINH LOGIC (tt)

o Tinh #Fy
o TimX=fI1(A,B,C) va Y=12(A,B,C)
Suy ra tim #X va #Y trong khong gian ABC

#X: 01...1 va #Y: 10...1

o #F trai=# F phai tai nhitng vi tri gidong nhau cta 2 ma trin
| 2 3 4 5 6 7 8
#X I,1 0,0
#Y 0,1 0,1
2 2 2 4 2 4 3 4
= ¢6 3072 kha ning

o N&u ldy phan tt dau tién ta dudc 1 nghiém

#X = 1000 0010 va #Y =0010 1000

e DPé dugc 1 nghiém bat 1y e 14y 1 cot ghép véi nhitng cot kha
(mdt cot 2 mot vi tri )
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PHUONG TRINH LOGIC (tt)

VI DU:
(A+B)X +AY = A (1)
Y+X=A+B .. (2)
Nghiém C,C,C,C,
COC3C2C1
C0C3C2C3

PR TAIL

© Tim cic diéu kién d€ suy ra f > g theo #f va #g

Chitng minh ring: #f @ #g = #f
Thif2>gofvg

@® Tinh doc lap logic: cac diéu kién dé F(f1£2...fn) =1

© LAy vi du mét bai toan hé phuong trinh logic va gidi hé phuong trinh
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LOGIC XAC SUAT
— LOGIC KHA SUAT
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LOGIC XAC SUAT (tt)

#* BAI TOAN:
P(A) P(A)
—~ P(B) ?
P(>) P(B)
* HAIN CHEAT:

P(A) qua bé thi khong xay ra
Biét P(A), P(B) nhung khong suy ra dugc P(A + B)

* HEA THOUC CUUA LOGIC XAUC SUAAT
Pr(p—>q)=a
= Pr(q) 2max (0,a+b-1)
Pr(q )= b
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Pr(A) + Pr(a) =1 2> Pos(A)?
Pos(A) > Pr(A)
Pos(A) < Pr(A)

Cr(q): credit cua q (d9 tin cay / dd xac tin cua q)

— - ma Z ::
Crﬁ’: Zm 1)— o m1) 1
Yp—>q P

Suy ra .
Y CraJLCra’Sl

o PO PO CO THE TIN (Plausible)

Pl(p) =1- Cr()

Vi du: Cho A > P(A) = 0.7
Cr(A)=0.6; PI(A) =0.8
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LGP HAM KHA SUAT PAC

BIET
* PO PO NEC (NECCESSIT

_ NEC(A) = Cr(A)
_ NEC(A N B) = min (NEC(A) , NEC(B))

* PO PO POS

—  Pos A=PI(A)
—  Pos (A nB) =max (Pos A, Pos B)
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LGP HAM KHA SUAT PAC

TINH CHAT B IE ﬂtt)

©® Min (Nec(p), Nec()) =1
Min (Nec(p) , Nec( )) =Nec(p A ) gtheo dinh nghia)

= Nec ( false )ID
=0 (ding)

0.
©® Pos(P) <1 > Nec(P)>0
® Nec(P) > 0 2 Pos(P) =1
Vitheo @ > Nec( }»=0
Pos(p) = 1 — Nec( )_=p 1 (ding)
o.. i
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LGP HAM KHA SUAT PAC

TINH CHAT

1.

Pr(2) >a)
Pr(p) >b

Nec(p2q)=a "
Nec(p) =b )
Nec(p2>q)=>a )

Nec(qg =<b

Pos(p) >b

Y

Nec(p~2>q)=>a }

BIET (tt)

Pr(q) > max (0,a+b-

Nec(q) = min(a,b)

néu a <b

Nec(p) < )
)y { b, néu a>b

0, néua+b<l

b, néua+b>1

Pos(q) = {
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LGP HAM KHA SUAT PAC

BIET (tt)

TINH CHAT

e Nec(p2>q) =>a }

Pos(p) < max(1-a,
Pos(q) <b ]

0, néua+

o Pos(p2>q)>a }

Nec(p) =b a, néua+b>

Pos(q) < {
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NN\

LOGIC KHA SUAT NHIEU CHIEU

¢ Khainiém
t va khai luat

— Bié€u dién do tin ciy ctia ludt p=>q bing ma tran kha suit
o Goinla do do kha suat

— Dénh gid cap do tin ciy cua cdc suy dién duva trén lua

® Taco ma tran cOt danh gia p la:

[H t)— Km nang xay ra
| -N

+<—— Kha ning khong xay ra

o= (07)
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LOGIC KHA SUAT NHIEU CHIEU

e Kha ning xay ra va kha ning khong xay ra
nhat thi€t phai bang 1

a mOt su ki€én khong
® Trudng hop dic biét
— N&u pla sy kién gan nhu x4y ra (chic chidn) c6 thé viét t

e, = [1 véi € diing d€ chi mdc do x4
&

— Né&u p la su kién chic chin xy ra tuyét doi; c6 thé viét theo c4

5l
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LOGIC KHA SUAT NHIEU

CHIEU (tt)

® Ma tran cdt danh gia luat p—>q la:

[H13—>q;

My —g
ne—>g- mg§>gJhy Mh~a-

—_—

Vbiel<e2;el<e3;e2<e3; el,e2,e3<0.01

— |1 E + &
H%”_[J véi T =_1 2

T

PE€ gidi quyét bai todn cho tng dung nay cin biét cong thic cd ban sau:
Mg =Mp—>o b

(e3-(Rpoes nEoed(nys

I_IE>—>C_2,, H$—>Q


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

LOGIC KHA SUAT NHIEU
CHIEU (tt)

A*B = min (A,B)

A + B =max (A,B)
Bai toan: Gid sit c6 mot so su kién
Néu Bdo dén thi néi chung Mai dén
Bdo dén
Mai dén thi Thing dén
Néu Son dén thi Mai khong dén
Thuong la Son dén

® Quiudc:

O

Logic hinh thitc chi dugc dva trén nhitng ludt chic chin.

Ap dung d6 do xdc suat mot chiéu d€ xem dd chic chidn cta t
phat bi€u nhu thé nao
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LOGIC KHA SUAT NHIEU

CHIEU (tt)

GIAI: Gid st A<t

. Bmw—M [1(B n—

> B [1(B)

5 MSOT [IM->T)

s —w e > — [
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" LOGIC KHA SUAT NHIEU

CHIEU

DPanh gia kha ning Mai dén:

CuuDuongThanCong.com
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LOGIC KHA SUAT NHIEU
CHIEU (tt)

P4nh gid kha ning Thing dén dya vao 3luat 1,2,3:

H$“:HM—>TJ’=H‘F\A’
2 -G
O 2 —
a4
R !

[Hﬂ’;/H‘M — = H‘J*Tj*[néﬁl\ﬂ; ng
¥ S A e TR M —2 d e

eyt
-6 -G )

e
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SO MO - LOGIC MO
- GIAI PHUONG TRINH MO
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1. Tap mo

Dinh nghia: A 13 tdp mo trén khong gian nén X
neu A duge xéac dinh béi ham:

uA: X-2>[0,1]
Trong do:

UA 1a ham lién thu¢c (membership function)

LA(X) la do lién thudc cua x vao tap mo A.
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2. Cac phep toan trén tap mo

Dinh nghia: Cho A va B 1a hai tdp mo trén khong gian nén
X, ¢0 cac ham lién thuoc pA, uB. Khi do ta co cac pheép
toan sau:

Stt Phép toan tran tap mo Dinh nghia ham lién thudc

1 AcB HA(X)=uB(X)

2 AUB LAUB (X)=max{uA(X),uB(X)}

3 ANB LANB(X)=min{pA(X),uB(X)}

4 —A p—A=1-pA

5 ADB HLA®B=pA(X)+uB(x)-
PAX)HB(X)

6 X uX(x)=1

/ ¢ uh(x)=0

8 AxB LAXB(X,y)=min{puA(X),uB(y)}
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Dinh nghia: Tap mo M trén duong thang so thuc R!

1a tap s6 mo néu:
a) M la chuan hoa, tirc 1a ¢6 diém x’ sao cho pM(x’)=L.

b)  Ung véi moi aeR!, tap muc {x:uM(X)>o}1a doan dong trén

Nguoi ta thuong dung cac so mo dang tam gic, hinh thang

va dang Gauss
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ey

SO MO (tt)

» CONG SO MO:

[a,b] +[d,e] =[a+d, b+ e]
o TRU SO MO:

[a,b] -[d,e] =[a-e,b-d]
» NHAN SO MO:

[a, b] * [d, e] = [min (ad, ae, bd, be]), max (ad, ae, bd, be
» CHIA SO MO:
[a, b] / [d, e] =[ min (a/d, a/e, b/d, b/e]), max (a/d, a/e, b/d, b/e
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Nguyén ly suy rébng cua Zadeh

Dé lam viéc véi cac h¢ thong c6 nhiéu bién vao, nguyén 1y suy
rong ciia Zadeh 1a rat quan trong.

Dinh ngh1a Cho A; 1a tdp mo voi cac ham lién thuge pAl trén
khong gian nén Xi, (i=1,2,...,n). Khi 4y tich cia A1xA2xX...xAn
1a tap mo trén khf)ng gian nén X=X1xX2x...xXn v4i ham lién
thuoc:

RAG)=mIN{ A (X)), LA (X)), - . -, LWAL(X,) }

Trong d6 x=(X{,Xy,...,X,)
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Nguyén ly suy rong

Gia sur vo1 mo1 bién dau vag xi lay gia tri la Ai1(1=1,2,...,n) vo1 A1
la tap mo trén khong gian nén Xi va ham lién thudc 1a HAI(XI).
Ham f: X-2>Y chuyén céc gia tri dau vao Ai thanh gia tri dau ra
B. Khi d6 B s& 1a tap mo trén Y véi cac ham lién thudeuB(X)
duoc tinh theo cong thirc sau:

UB(X)= max{min(uA,(X,), ... kA (X))XefH(y)}  néu FH(y)0

uB(X)= 0 néu f1(y)=¢

Trong d6 f1(y)={x=(xy,X,,...,x,)eX:f(X)=y}
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Suy rong phép cong hai s6 mo

Ap dung nguyén 1y suy rong chiing ta c6 thé cho ngay dinh
nghia suy rong phép cong cho 2 s6- mo bang cach sir dung ham
hai bién. z= f(x,y)= x+y

Pinh nghia: Cho M,N 1a 2 s6 md ¢6 ham lién thude pM(x), uN(X)

khi d6 cOng suy rong M+N la tap mo trén R’ c6 ham lieénmithudc xac
dinhvdi moi so6 thuc z cho boi: pM(X) +N(2)={min(uM({X) ,uN(Y)) :
X+y=127}

Pinh 1y: (Dubois, Prade 1980) Néu M,N la 2 s6 md hinh thang'thi
M+N cling la s6 m¢ hinh thang.

Tuong tu ngudi ta cling dinh nghia phéptrir suy rong va phép nhan
suy rong
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SO HOC MU

e S6 hoc md dua trén hai tinh chat ciia con s6 mJ:
— MOJi tAp m& cling nhu mdi s6 md cé thé dugc néu ra bai
va duy nhAt.
— o-cuts ciia s0 md 12 khodng déng thuc Vo (0, 1]
e Goi*la mottrong 4 {+, -, .,/}
[a,b]*[d,e]={fxg/a<f<b,d<g<e}
» Nhitng hoat ddng s6 hoc md duva trén khodng dong.

Goi A=[a, a,], B=[b,, b,], C=[c,, ¢,], O=[0,, 0,], 1=[1,1] ta co:

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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A+B = B+A, =B.A
(A+B)+C = A+(B+C), (A.B).C=A.(B.

A = 0+A = A+0, A=1.A=A.1
A.(B+C) c A.B+A.C

Néu b.c >0 VbeB,Vc €C thi A.(B.C)=A.B+A.C
0cA-A va 1eA/A
Néu A c E va B F thi:

A+B c E+F

A-B c E-F

A.B cE.F

A/B c E/F
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Logic mo’

bé glam bot su phu thudc vao cacphep tinh min max, do d6 lam
taing mém déo va linh hoat tron viéc giai cac bai toan thuc té ngu’m
ta mo rong phep lay min max thanh 2 16p t-norm va t=conorm co
tirng cap phan tir doi ngau.

Nhu vay chung ta sé khong c6 mot dai so tap mo duy nhat, vi
trong dinh nghia dai s6 tap mo ta ludn c6 thé thay min , max bang

t-norm va t-conorm doi ngau nhau va thu duogc mot tap dai sO mo
khac
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1. Phép phu dinh

Dinh nghia: Ham n:[0,1]—[0,1] khong ting théa man dicu kién
n(0)=1, n(1)=0, go1 1a ham phu dinh.

Mot vai vi du:
- Ham phu dinh chuan n(x)=1-x

- Ham phu dinh n(x)=1-X?

- Ho phu dinh (Sugeno,1997) N, (X)=(1-x)/(1+Ax) , vo1 A>-1

Ham n 13 phép phtl dinh manh, néu n giam chit va n(n(x))=x moi
X.
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2-Ph | (t-norm)

a. mT:[0,1]° —>[0,1] lamo - u thoa méa
n sau:

10<Xx < n ta don vi)
b) T(x,y)=T(y,x), vdi moi 0<x, y<1 (T c6 tinh giao hoan)
c) T(x,y)=T(u,v), voi mo1 0<x<u<l, 0<y<v<1
(Khong giam theo ting bién)
d) T(x,T(y,2))=T(T(x,y),z) v&i moi 0<x,y,z<1 (T co tinh két hop)

Tir nhitng tiéu dé trén ching ta suy ra ngay T(0,x). Hon nira tién dé
d) dam bao tinh thac trién duy nhat cho ham nhiéu bién.
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Mot vai vi du :

Min (Zadeh 1965) T(X,y)=min(x,y)

Dang tich ; T(X,y)=xy

t-norm Lukasiewiz : T(X,y)=max{x+y-1,0}

Min nilpotent (Fodor 1993): T(x,y)=min(x,y)  néu xPy>1
=0 néu x+y=<1

t-norm yéu nhat (drastic, product):
Z(x,y)=min(x,y) néu max(x,y)=1
=0 néu max(x,y)<l
Khong kho khin dé chi ra rang véi méi 1-norm T thi
Z(X,Y)<T(X,y)<min(x,y) vdi moi 0<x,y<1
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3. Phép tuyén (t-conorm)

Giéng nhu phép hoi, phép tuyén (hay téan tir OR) thong thuong
can thoa man cac tién dé€ sau:

Dinh nghia: Ham S:[0,1] goi 13 phép tuyén (OR suy tong) hay 14 t-
conorm néu thoa man cac tién dé sau:
a) S(0,x)=x, vo1 mo1 0<X<1 (Ton tai phan tir don vi)

b) S(x,y)=S(x,y), v6i moi 0<x,y<1 (S co0 tinh giao hoan)

) S(X,Y)<S(u,v), vo1 moi 0<x<u<], 0<y<v<l
(Khong giam theo ting bién)

d) S(x,5(v,2))=S(S(x,y),z) vOi moi 0<x,y,z<1 (S c6 tinh két hop)
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Dinh Iy: Chon la 1 phép phii dinh manh, T 1a mot t-norm, khi ay

ham S x4c dinh trén: [0,1]2 bang biéu thirc S(x,y)=nT(nx,ny) vdi
moi 0<X,y<1, 1a mot t-conorm.-Chon phép phu dinh n(x)=1-x chdng
ta cO quan h¢ gitta T va-S nhu trong bang:

T(xy) S(x,y)
min(x,y) max(X,y)
Xy X+Yy-XY
max(x+y-1, 0) min(x+y, 1)
min,(x,y)=min(x,y) néu x+y>1 max 1(x,y)=max(x,y) néu x+y<lI
=0 néu max(x,y)<1 =0 néu min(x,y)>0

Z(x,y)=min(x,y) néu max(x,y)=1 Z’(x,y)=max(x,y) néu min(x,y)=0
=0 néu max(x,y)<l =0 néu min(x,y)>0
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4. Luat De Morgan

Dinh nghia: cho T la t-norm, S{a t-conorm, va n 1a phép phu dinh
chat. Chung ta n61 bd ba (T,S,n) la mot bo ba De Morgan néu
n(SH=T(XNY) |
Chuing ta n61 bo ba (T,S,n) 1a li€n tuc néu T va'S la hat ham lién tuc.
Sau day 1a hai 16p b ba quan trong
Pinh nghia: bd ba‘De Morgan (T,S,n) 1a bd ba manh (strong) khi va
chi khi c6 mot tu dong cau ¢: [0,1]—[0,1] sao cho:

a) T(x,y) = ¢ * (max(e(x) + ¢(y)-1, 0))

b) S(x.y) = @ = (min(e(x) + ¢(y), 1))

C)N(X) =0 (1- 9(x)
Dinh nghia: b6 ba De Morgan (T,S,n) la bo ba chat (strict) khi va
chi khi c6 mot tu dong cau o: [0,1]—][0,1] sao cho:

a) T(x,y) = ¢ * ((e(¥)o(y))

b) S(x,y) = ¢ * ((¢(X) + oY) - 9(x)0(y))

c) N(X) = o 1(1- (X))
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5. Phép kéo theo
D3 c6 kha nhiéu nghién ciru vé phép kéo theo. Piéu d6 ciing tu nhién

vi day la cong doan mau chot cua qua trinh suy di€n trong mo1 lap
luan xap xi, bao gom ca suy luan mo.

Binh nghia: Phép kéo theo (implication) 1a mot hamso 1: [0,1]-[0,1]
thoa man cac diéu kién sau:

a) Néu x<z thi 1(x,y)= I(z,y) voi moi ye[0,1]

b) Néu y<u thi I(x,y)< I(x,u) v&i moi ye[0,1]

¢) 1(0,x)= 1 v&i moi xe[0,1]

d) I(x,1)=1 v61 moi x[0,1]

e) 1(1,0)=0

Tuy don gian nhung muc e) van can vi khong thé suy ra muc e) tir 4
tién de dau.
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Pé tinh toan duge, ching ta can nhitng dang cu thé ciia phép kéo
theo. Sau day 1a mot s6 dang ham kéo theo, xay dung dwa vao cac
phép toan logic mo da suy rong trén

Cho T la t-norm, S la t-conorm, va n 1a ham phu dinh manh
Dinh nghia: Dang kéo theo thir nhat. Ham I, (x,y)xé4c dinh trén [0,1]2
bang biéu thuce I, (X,y)= S(n(X),y)

R rang an ¥ sau dinh nghia nay 1a cong thirc logic ¢ dién P=>Q= | PvQ.
Dinh Iy: Vi bat ky t-norm T, t-conorm S va phép phu dinh‘'manh mmnao,
|5, 1a phép kéo theo thoa dinh nghia phép kéo theo.

Phép kéo theo thir hai sau day lay tir 16gic truc cam (intuitionistic logic)
Pinh nghia: Cho T Ia t-norm, ham I(x,y) x4c dinh trén [0,1]2 bang bicu
thirc

Ir(x,y)= sup{u:T(x,u)<y}
Dinh Iyj: Véi bat ky t-norm T nao, |; dugc dinh nghia nhu trén 1a phép kéo
theo thoa dinh nghia phép kéo theo.
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PHUGNG TRINH MO

Xét 2 dang phuong trinh mo':
e Dangl: A+X=B

Khong thé suyra X =B - A,

That vay, v6i A=[a,a,], B=[b,,b,], B-A=[b,-a,,b,-a,]

A+B =[a,,a,] +[b;-a,,b,-a,] =[a;+b,-a,, a,+b,-a,] #[b,b

bat X=[x,,x,], ta c0 [a,+X,, a,+X,] =[b;,b,]

Vi X 1a 1 khoang véi x, <x, > b,-a, <b, - a, thi c6 nghi€m
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\ \

PHUONG TRINH MO (tt)

* Cdch gidi quyét 2:

Va € (0,11, oy =[a, 0], ag = [041,04,] va o=

phuong trinh ¢6 nghi€ém <
1/ 0y - 0y S04 - Oy, Ve (0,1]

0/ a<f = oy~ oy < By - Bay <Bps - Bax Soyyp - 0ty

— X U e=s

e b,l _
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\

PHUONG TRINH MO (tt)

e Dang2: A.X=B

bit a,=[a,;,0,,], ag=[o;,04,] Va ay=[a,;,0,,] thi nghié

trinh m& ton tai, tuong duong véi

x| o s
r b, — b, Y cx = 61_
a a 9 b}

= a,
o = [ —> abl = ﬁbl = ﬁbz = abz
“a, Fa, Pa, “a,

Né&u nghiém phuong trinh ton tai

or e 1),1 N
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S T,
CAT:THEP TOAN TREN

TAP MO

Go1 A, B la hai tap md trong tap X
o Phép hgp:

A~'B

ltA L S
o Phép giao:

“ogk=# Kon K =mink & u
o Phép bu:

,U_&(, 21—HA3(_
JAN

o Phép kéo theo:
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HE LUAT MO

HE LUAT MO
IF ... THEN
Theo luatro: If t > 30, a > 15 then v = 300

Nguyén ly xur 1y cac bai téan mo: Input ro

thi s€ mo hoa dé€ ap dung luit rod . MmO

Dit liéu vao rd = md héa dé tim luat 4p dung
- tir d6 10 héa d€ 4p dung. R6 2 mdJ = 10
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HE LUAT MO

4t mJ d€ diéu khién tau
¢ thong minh —

o Nhitla qudc qua dau tién ng dung hé
dién ngdm & Tokyo =» ra doi th€ hé mdy
intelligent machine = system

HT + 1T
(high tech + information technolog

® Vidu: ting dung trong hoat dong cua cic may giit
— Né&u quan 40 bin + nhiéu thi xa phong nhiéu + may quay lau
— Né&u quan 40 sach+ nhiéu thi xa phong it+ mdy quay lau
— Né&u quan 40 ban + it thi xa phong nhiéu + mdy quay vira

- ¢06 36 luat
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MOT VAI UNG DUNG THUC TE

Ngay nay 1y thuyét tip mo duge g dung rong
rai trong linh vuc di€u khién tu dong va heé chuyén

gia.

Chung ta khao sat mot vai bai toan nho co ung
dung thuc té tir cac khai niém veé tap mo.
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Bai Toan 1: Bai Toan Loc Khach Hang Trung

1. Mo ta:
Mot cong ty ban hang khi ban hang ¢6 nhap cae thong tin ctia khach
vao co so dir lieu. Do lugng khach hang 16n va giam thoi gian tim
kiém dit liéu nén moi lan khach mua hang cong ty lai nhap.lai thong
tin trén — dit liéu bi tring. Cudi ndm cong ty muon ting lich va. giri
thiép chuc tét t6i tat ca khach hang va khong mudn 1 khach hang nhan
cung lic nhiéu tAm thiép (gidng nhau). Do d6 coéng ty phai gom tat ca
khach hang trung lai. Tuy nhién do c6 nhiéu ngudi nhap khac nhau dé
c6 sai sOt trong qua trinh nhap (thém bt khoang trang, bo dau va
khoéng bo dau, nhap sai chinh ta, nhap thiéu thong tin, ...).

Bai toan dit ra 1a can c6 mot cong cu c6 thé gom cac mau tin nghi ngo
trung cua khach hang dé dé xu 1y khach hang tring.

Viéc gom dir liéu tring nay 1a rat can thiét, rat co loi trong viéc phan
tich dir l1iéu kinh doanh
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2. Phan tich bal toan:

1. Cac dir liéu lién quan:
Trong dir lieu khach hang de phan bi€t trung ta can thu thap
cac thong tin vé Tén, dia chi, ma s6 thué (neu ¢6). Trong phan
dia chi lai dugc tach ra thanh tén du:(rng, sO nha, phuong/xa,
quan/huyén. vy ta can quan tam tat ca la 6 trudng trong cosd
dir l1iéu.

Ta s€ coi1 1 record trong co 8o dir li€u lam chuan va tim cag
record khac nghi ngo glong no, lap lai cong viéc trén cho toan
b0 cac record trong co s¢ dir heu ta c6 duoc két qua mong
muon.
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2. Van dé can giai quyét

Bai toan dat ra la ta can phai dua ra cac dinh nghia vé do giong
nhau cua cac thong tin khach hang. Di€u nay hoan toan giong
voO1 khai niém vé lién thudc trong tap mo.

Cac truong dir 1iéu déu la chudi nén cac phep toan dua trén,so
sanh chuoi.

Viéc xay dung ham lién thudc cho ting truong dit liéu rot chon
1 ham t-norm dé tinh ham lién thudc chung 13 giao ctia cac'ham
lién thudc gap mot kho khan la cac truong ¢d mirc vu lién khac
nhau trong viéc danh gia d6 giong nhau cua hai record dit liéu
khach hang => quyét dinh dung cong thire tinh tong trung binh
cO trong s6 dé ra ham lién thudc.
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3. Thiét ké va xay dung ing dung

XAy dung ham danh gia do giong nhau trong dir liéu

(vd : truwong tén)
B}ré’c 1: Thu:~c hién chudi can so sanh bé"ing cach bo eac khoang
trang thura (van dit la1 1), upcase lai chuoi.

Budc 2: So sanh 2 chudi va tim s6 vi tri khac nhau N\

Bwoc 3: Tinh ham lwgng gia f = max( 0, 1-0.1*N ). Trong Truong
hop c6 1 chudi khong duge nhép (gia tri NULL), ta quy dinh f=
0.5

Buwdc 4: Tinh ham lién thudc p(x) =2 ad * fi

Trong d6 fi 1a cac gia tri tinh duoc trong budc 3 va cac s6 «i la cac
hé s6 twong ting vdi1 cac truong dir liéu. Taco Z ad =1
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Bang hé so deé nghi

Tén truong He¢ so
Ho tén 0.35
Ma s6 thué 0.35
S6 nha 0.05
Tén dudng 0.15

Phuong / xa 0.05
Quan/huyén  0.05

Thuc Hién Truy van: thuc hién cau truy van dit liéu co st dung
ham cua cau 1 vo1 mot luong gia (vd : £> 0.5) ta s€ truy xuat
duoc tap thong tin khach hang nghi ng¢d trung => van dé cua bai
toan.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4. Két qua va cac van de con lai

Két qua la tra vé tap cac khach hang nghi ngo tring, viéc chon
cau leénh vo1 ham f kha 16n (>0.9) s€ cho nhitng khach hang c6
kha ning tring rat cao.

Khi so sanh cac chudi ky tu ta chua dé cap toivan dé dong am
(nhitng tir c6 cach phat Am gan giong dé gay nham.lan) va viéc
nhap co bo dau hay khong bo dau, néu cai tién duoc cée.dicu
nay két qua sé chinh xac hon.

Tuy thudc vao tinh chat cia co so dir liéu ta c6 thé chon duoe
cac hé so a tot ciing nhu luong gia tot truong hop nhap bi Null
s& cho ta mot ham danh gia tot hon.

Bai toan trén co duogc tir ing dung khai ni€ém cua ham lién
thuoc, bai toan tiép theo dua trén khai niém tng dung s6 mo va
phép toan trén tap mo.
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Bai toan 2: Bai toan phan tich dir lieu marketing
Mo ta:

Thong thu:o’ng 1 cong ty myon thi€t 1ap ké hoach san xuat
phai udc lugng duoc nhu cau tiéu dung cua khach hang cling
nhu s thich cta khach hang. Ho thuong phat cac phi€éu tham
do khach hang dé thu thap thong tin. Thong tin tham,do sé
bao gom thong tin khach hang (thong tin c4 nhan, thong tin
nghé nghlep, muc song trinh do ... ) thong tin v€ san pham
(dac tinh san pham, d61 thil canh tranh nhu cau doi voi san
pham cua khach hang, ...) cho khach hang chon lya va danh
gia. Dua trén viéc phan tich dit liéu thu dugc ma dua ra'ké
hoach toi uu.

Bai toan dat ra la thong tin cua khach hang khong phal luon
chinh xac do d6 can phai c6 1 cong cu co thé lu’ong gla duoc
do chinh xac cua thong tin khach hang, ly thuyét vé tap mo
va dai so gia tir kha phu hop dé giai quyét bai toan nay.
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Phwong trinh fuzzy

Cho hai so6 fuzzy L-R |1a a=[la,ra] va b=[lb,rb], xet
phuwong trinh fuzzy sau voi x=[Ix,rx] la so fuzzy can
tim.

a+x=Db
Ta co th’é thuc hién phép cong & vé trai roi dong nhat
hai vé de suy ra x=[Ix,rx] nhuw sau:
[la, ra] + [Ix, rx] = [lb, rb]
= [la + Ix . ra+ rx] = [lb. rb]
= la+ Ix=Ibvaratrx=rb
= Ix = Ib- la va rx = rb- ra
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Pé y cach giai nay khédng hé chuyén mot so fuzzy tir vé trai
sang vé phai hodc nguoc lai, diéu nay twong tw nhw giai
phwong trinh logic. Theo nhan xet do;.ta co phwong phap
tdng quat dé giadi phwong trinh fuzzy nhw sau:

B1: Thwc hién tat ca cac phép toan & vé trai dé chora moét s6
fuzzy a=[la,ra]

Thwe hién tat ca cac phép toan & vé trai dé cho ra mot sé
fuzzy a=[lb,rb]

B2: Bong nhat cua hai vé cho ta mdt phwong trinh dai so ¢6
hai phwong trinh

la=Ib va rx=rb-ra

Giai hai phwong trinh bay ta dwoc két qua can tim
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Nhuwng dieu nay lai khc“mg thwe hién dwoc dé dang doi voi
phép nhan \{‘l c6 qua nhiéu-trwvdng hop xay ra. Mot cach
tbng quat néu a=[la,ra] va b=[lb,rb] thi

a.b= [min(la.lb,ra.rb,ra.lb,la.rb),
max(la.lb,ra.rb,ra.lb,la.rb)]

Xét cac trwdng hop céac so fuzzy a va b dwong hay am
nghiém ngat thi da co 4 trweong hop xay ra. Goi c=a.b, ta
CO:

Piéu kien | Ic rc
a>0, b>0 la.lb | ra.rb
a<0, b<0 ra.rb | la.lb

a>0, b<0 ra.lb | la.rb
a<0, b>0 la.rb | ra.lb
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Phwong trinh fuzzy-bac 1. ax+b=0 (a>0)

1. Tim nghiém x>0

Ta co

la, ra] * [Ix,rx] + [Ib,rb] =0
= [la* Ix, ra* rx]+ lb, rb] =50
= [la* Ix+ Ib, ra* rx+ rb] =50

= la* Ix+ Ib = 0 va ra* rx+ rb =0
= Ix = -lb/ la va rx = -rb/ ra
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Vi x>0 nén
IX>0 va rx>0
= -b/l a>0 va —rb/ra>0
= |b<0 va rb<0 (do a>0 nén la>0 va ra>0)
= b<0

Pé phuwong trinh c6 nghiém la sb fuzzy ta phai co
= [x<rx
= -|b/la<-ra/ra
= rb/ra<lb/la

Két luan:

Phuwong trinh fuzzy bac 1: ax+b=0 (a>0)
Vi b<0 va rb/ra<lb<la

Thi co nghiém dwong
X=[-Ib/la,-rb/ra]
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2. Tim nghiém x<0
Ta co
la,ra]*[Ix,rx]+[lb,rb]=0
ra*lx,la*rx]+[lb,rb]=0
ra*Ix+Ib,la*rx+rb]=0
la*rx+rb=0
- rx = -rb/la
X<0 nén
IX<Ovarx<0
= - -rb/la <0

4 0 0 0

CuuDuongThanCong.com
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Pé phuwong trinh c6 nghiém la so fuzzy ta phai co
IX < rx
= -|Ib/ra < -rb/la
= rb/la < |b/ra

Két luan:

Phwong trinh fuzzy bac 1: ax+b =0
Vi b> 0 va rb/la<lb/ra
thi co nghiem am
x=[-Ib/ra,-rb/la]

(@>0)
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uzz c 2: axx+bx+c=0
(a>0, b>0)

npede
[la,ra]*[Ix,rx]*[Ix,rx]+[lc,rc]=0

= [la*Ix*Ix+Ib*Ix+lc, ra*rx*rx+rb*rx+rc]=0
= ra*rx*rx+rb*rx+rc=0

t Al=lb*lb-4*la*lc

Ar=rb*rb-4*ra*rc

CuuDuongThanCong.com
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nh
la*Ix*Ix+Ib*Ix+Ic =0 va ra*rx*rx+rb*rx+rc=0
co nghié ta phai co
AlI>=0 va Ar>=0

Khi d6
Ix=(-Ib+VAl/2*la, Ix=(-Ib-VAl)/2*la

va  rx=(-rb+VAn/2*ra, rx=(-rb-vVAr)/2*ra
x>0 nén loai bé nghiém am, ta con lai nghiém

Ix=(-Ib+VAl rx=(-rb-VAr)/2*ra
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~
~
~

Ix>0
= (-Ib+VAl)/2*la
= -lb-VAI>0
= |b<VAl
= |b*Ib<Al
= |b*Ib<Ib*lb-4*la*Ic
= 4*|a*lc<0
= [c<0

rc<0

Suy ra c<0

CuuDuongThanCong.com
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\

\\ CcC A Ar>0
nghié ~_fuzzy ta phai co
IX<rx
= (-Ib+VAI/2*1a, Ix<(-rb+VAr)/2*r
= ra*(-Ib+VAl)/2< la*(-rb+VAr)

n.
nh fuzzy c2:
i c<0 va ra*(-Ib+VAl)<la*(-rb+VAr)
m duwong
X=[(-Ib+VA/2*|a, (-rb-VAr)/2*ra]

Two cho ca p con lai.
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Bai tap 1 : Ham chan tri cia mét ménh dé la 1 phép
anh xa tlr tp hop cac ménh dé vao tap céac gia tri
chan Iy. Ham chan tri m&;-hay da tri 1a ham so t:S
—[0,1], &nh xa tr tAp hop cac ménh dé vao khoang
lien tuc [0,1], con goi la tap cac gia tri chan ly -
chan tri. Xet cac phép toan and, or va not trén
ménh dé dwoc xac dinh nhw cong thirc (1);.(2) va

©)

Chirng minh rang ham min va max van tuan theo cac
luat DeMorgan:

t(A and B) = t( not( notA or notB)) (a)
t(Aor B) =t( not( notA and notB)) (b)

hay
min(x,y) = l1—-max(1-X%x,1-Y) )

NMaviv vz == 1 mminf1 v 1 W\ ( A\
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Bai lam: Trwdc hét ta sé chirtng minh hai dang thec (c) va

©)

Xét dang thirc (c):
min(x.y) = 1-max(1-x,1-y)

Ta xeét hal tredng hop x>y va x<y.

Trwong hop 1: gia x&r x>y, khi do ta co:
VT=min(x,y) = y(vi2 x>y) @)
Mat khac, do x>y, nén 1-x < 1-y.
Vi vay max(1-x,1-y) = 1-y.
Vay : VP = 1-max(1-x,1-y) = 1-(1-y) = 1-1+y =y (**)
T (*) va (**) ta dwoe VT = VP (vi cung bang y)
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Trwong hop 2: voix <y, khi do ta co:
VT = min(x,y) = X(vi X <) (*)

Mat khac, do x<y, nén 1-x > 1-y.

Vi vay max(1-x,1-y) = 1-x.

Vay : VP = 1-max(1-x,1-y) = 1-(1-x) = 1-1+x=x (**%)
T (*) va (**) ta dwoe VT = VP (vi ciing bang X)

Vay, cho du x>y hay x<y ta cling déu dwoc VT=VP, tic ta
lubn co:

max(x,y) 1-max(1-x,1-y) (dpcm)
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Twong tw ta chirng minh-cong thuee (d):

max(X,y) =

1-max(1-x,1-y) )

Ap dung cong thirc (c) ta dwoc:

min(1-x,1-y) =

Vay VP

Nén ta dwoc
max(x,y)

1-max(1-(1-x),1-(1=y))
1-max(1-1+x,1-1+y)
1-max(Xx,y)

= 1-min(1-x,1-y)
1-(1-max(x,y))
1-1+max(x,y)

EN(AY) = VP

1-min(1-x,1-y) (dpcm)
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Bay gio ta chirng minh dang thire (a)

t(A and B) = t( not(notA or notB)) (a)
Theo dinh nghia ctia phép téan and trén hai ménh dé,
ta duorc:

t(A and B) = min( t(A), t(B)) (1)

Xét VP cua (a), ap dung (c) ta dwoc:

VP(a) t( not(notA or notB))
t( not[(1 - t(A)) or (1-t(B))] (do 3)
t( notfmax(1 - t(A), 1 - t(B))]) (do 2)
1 —max(1l-t(A), 1-1t(B)) (do 3)
min (t(A), t(B)) (doc)
t(A and B) (do 1)
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Vay ta dwoc :
t( A and B ) = t( not( notA or notB)) (dpcm)

Bay gid, ta chirng minh dang th (b)
t(A or B) =t(not( notA and notB)) (b)
Theo dinh nghia cta phép téan or trén hai ménh dé, ta

duoc:
t(A or B) = max (t(A), t(B)) )
Xét VP cua (b), ap dung (c) ta duwoc:
VP(b) = t( not( notA and notB))
= t( not[(1 - t(A)) and (1 - t(B))]) (do 3)
= t( not[ min(1-t(A),1 - t(B))]) (do 1)

= 1-min(1-t(A), 1-t(B)) (do 3)
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—N\\\\\\\\\\iﬁmmam%um) (do d)

= \mems) (do 1)
Vay ta duoc .
t(AorB) = t( not( notA and notB)) (dpcm)

Két luan: cac ham min va max trén ly thuyét lo
théa cac luat DeMorgan.
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Bai Tap 2: Chirng minh-dang thirc sau trong logic mo véi
cac phep toan nhw Lukasiewics dinh nghia :

t(A) + t(B) =

t(A and B) + t(A or B)

Bai lam: Theo dinh nghia cua phép toan and.va phép toan

or ta co:
t((Aand B) =
t(A or B) =
Vay: VP(a) =

min (t(A), t(B)) (1)

max (t(A), t(B)) (2)

t(A and B) + t(A or B)

min (t(A), t(B)) + max (t(A), #(B))

Dé dang ta nhan thay :
min(x,y) + max(x,y) = X + Yy (*)
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Bai tap 3 : Chirng minh. modi quan hé da tri tdng quat gitra

hai luat : )
Luat phi mau thuan va luat bai-trung, nhw sau :
t(A and not-A) + t(Aornot- A = 1

Bai lam: Ta xét vé trai cla biéu thirc, ap dungbai 2 ta
dworc:

VT(a) = (t(A and notA) + t(A or notA)
= t(A) + t(notA) (do bai 2)
=t(A) + 1 - t(A) (3)
=1

Vay, ta dworc:
t(A and notA) + t(A or notA) =1 (dpcm)
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Két luan:

Luat phi mau thuan t(A and not-A) nhén gia tri O khi va chi
Khi luat bai trung t(A or not-A) nhan gia tri 1. Néu trong
trwodng hop “nghich ly”, tkrc t(A) = t(not-A), thi ta co:

t(A and not-A) = min( t(A), t(not-A))
= min( t(A), t(A)) (do t(A)=t(not-A))
= t(A)

Twong tw ta cing dworc:
t(A or not-A) = max( t(A), t(not-A))
= max( t(A), t(A)) (do t(A)=t(not-A))
= t(A)
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Thay vao cong thire ta dwoc

1= t(A and notA) + t(A or notA)
= t(A) + t(A)
Vay t(A)=1/2

Khi do, gia tri chan ly cia ménh dé A va ménh dé phidinh
notA déu bang nhau va bang:  t(A) = t(notA) = 1/2..

Tlrc, do tin cay clia ca hai ménh dé A va not-A déu chi
dang tin cay mét nwra.
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Bai tap 4 : Phep keo theo Lukasiewics duwoc dinh nghia
nhw sau:

tiL(A—>B) = min(1, 1. — t(A) + t(B))

Jan Lukasiewics da dung phép kéo theo nay dé dwa ra
dang max cta phép toan OR. Hay chirng minh diéu nay:

t(A or B) tL (A — B) — B)
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Bai lam: Ta xét lan lwot tivng vé cla biéu thirc :

Xét vé trai cia dang thire (1), theo dinh nghia ctia phép
toan OR, ta co :
VT(1) =t( A or B)
= max(t(A),t(B)) (theo dinh nghia phep,or)

Xét vé phai clia dang thire (1) , taco:
VP(1) = tL( (A—> B)—B)

= min(1,1-tL (A— B)+t(B)) (theo dinh nghia tL)

= min(1,1-min(1,1-t(A)+t(B))+t(B))
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Ta xet 2 treong hop t(A)>t(B) va t(A)< t(B)

Trweong hop 1 : Xet t(A)>t(B) , khi do ta co :
VT = max(t(A), t(B))
= t(A) (*) (v t(A)>t(B))

Mat khac, do t(A)>t(B), nén t(B)-t(A) <0
1

Vi vay: 1-t(A)+t(B) <
min(1,1-t(A)+t(B)) 1-t(A)+t(B).

Do do
1 — min(1,1-t(A)+t(B))+t(B) = 1-(1-t(A)+t(B))+t(B)
=1 A%) +t(A) — t(B) + t(B)
=t
Vay VP(a) = min(1,t(A)) (
= t(A) () (vit(A)<1)

Twr (*) va (**) ta dwoe VT=VP ( vi cling bang t(A))
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Triweong hop 2 : Xeét t(A)<t(B) , khi do ta co :
VT = max(t(A),t(B))
=t(B) ()  (vit(A)=t(B))
Mat khac , do t(A) < t(B) ,nén
t(B)-t(A) >0

Vi vay. 1-t(A) +t(B) > 1
min(1,1-t(A)+t(B)) = 1
Do do, 1 —min(1,1-t(A)+t(B))+t(B) = 1-1+t(B)
= 1(B)

VayVP(a) = min(1,t(B))
=B) (*) (vit(B)<1)

T (*) va (**) ta dwoc VT=VP ( vi cling bang t(B))


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Két Luan: Vay , cho du-t(A)>t(B) hay t(A) < t(B) ta ciing

déeu duoc:
VT = VP
tire ta luon co:
t(A or B) = tL( (A— B)—>B) (dpcm)
Do do, ta duoc
VP(a) = min(t(A), t(B)) + max(t(A), t(B))
= t(A) + ¢(B) (ap dung®)

Vay, ta dwoc :
t(A) + t(B) =t(AandB) + t(A or B) (dpcm)
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