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KHAI QUAT VE LOGIC

M Aristote vGi thuy€t “tam doan ludn”

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

B Ching minh ki€u hinh hoc Euclide
(Toan)

B Thé ky XX khing hodng 16n, do chua ¢6
lap luan dung
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KHAI QUAT VE LOGIC (tt)

B Trong khoa hoc, doi song c¢6 nhiéu loai
logic
— Danh tu: logic... V
— Tinh tir: tu duy logic, phdt bi€u logic

B Trong thuc té: c6 logic trong ngdn ngit =
bi€u dién chinh x4c ngit nghia cda ciu néi
- khic phuc tinh nhdp nhing

B Trong suy ludn: logic khong hinh thuc
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KHAI QUAT VE LOGIC (tt)

W Logic trong khoa hoc
— Logic nam ngoai ndi dung, xt 1y theo hinh
thitc, ménh dé, phép todn
— Mot cAu, mot phét bi€u trong thuc té rit gon
thanh mdt ky hi€u
+Logic ménh dé : ménh dé = 1 ky hiéu
<Dung cac ky hi€u: A, v, = (—)
B Leibnitz: xAy dung s6 nhi phan va phat hién ra
sy’ trung hgp gitta sO nhi phan va kinh dich
B Boole: logic ménh dé
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NHUNG HAN CHE CUA LOGIC
MENH PE

P=2>0Q . (¥
b IQ) g:::gg } thi (*) dang
1) (*) dﬁng} thi P sai
Q sai
R) I e X 0
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NHUNG HAN CHE CUA LOGIC MENH
DI (tt)

B Thudng c6 nhitng suy ludn khong chic
chian (khi ding, khi sai)

) , 1’) P sai ?
1) P ding) ... o dine '
thi P—yp [
le’lng} : v PKQ}QSM
ding 2, i ?
2) P_’Q thi P sai ) Qdﬁ:ga : P dung
Q sai P Q
Q~Q
) P2Q | an PR e Y

Q>R
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NHUNG HAN CHE CUA LOGIC MENH

PE (tt)

B Nhirng tién dé logic van con c6é nhi€u thic mic.
Vidu:p2>q= pvq

P q pvag | PAQ | P20 | pYq
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
PE (tt)

B Visao P, Qchicé gid tri 0, 1 - logic da tri
B P, Qco gia tr1 dudgc tin cdy muc nao?
- logic xdc suit, logic khd suit

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

xanh nhat ...
B Ky hiéu bi€u dién mic do tin cay 2
Vidu: :
p 1.7 Q
S L; R
0 1.8 R |
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NHAN XET

B Miic dO cao nhat cda logic 1a logic mdJ
(fuzzy logic) . H.Zahde — 1970’s

mVidu:
— Tré1 mua to -  mua (trdi, to)

—TA61 d4n com - an(tdi, com)

10
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LOGIC TINH TOAN
VA GIAI PHUONG TRINH

11
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SO LOGIC

B SO biéu dién logic cda mdt bi€n Acé gid tri: 0 1
B Ky hiéu so logic cia bi€n A 1a: #A

* Xét trong khong gian 1 bi€n: AB  * Xét trong khong gian 3 bién: ABC

0 0) 70 0 0\
0 1 | | |
1 0 | | |
1 1 | | |
N 4 | 0 0
Ma trén biéu dién: [A, B] 1 0 1
1 1 |
1 1

\ Y
Ma trdn biéu dién: [A, B, C]
i
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LOGIC (tt)

* Xét trong khong gian n bién: ABC...

0
|

LUl QAUQRNE Lhaln Cong. GO
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SO LOGIC (tt)

B Dua vao ma tran input =2 xay dung mot tdp cac gia tri f
A B cC f1 {1 13 R

0 0 1 1 | 0 ? 0

| 0 0

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

Mot ham c6 mot sO logic = mot sd logic tng véi mOt ham

14
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HE QUA

O 56 logic ctia mot bi€n hgp (mot tdng) biing tdng cac
logic thanh phan

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

hay #(AvB)=#AV#B

® SG logic cia mot tich bing tich cdc logic thanh phin
#(A.B) =#A . #B

hay #(AAB)=#AA#B

© LA =sAa

15
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HE QUA (tt)
Chitng minh biéu thirc
AAB)VICADVAABVCAD) =Z (AVvB)CAD)

— Cdch 1: Ching minh cong thic trén 12 luat logic cua
Vuong Hao, 1962 = cdch nay khong dé

— Cdch 1: Lap bang chian ly - cach nay phuc tap

— Cdch 3: Dung so logic

Chitng minh dang thic f(A, B, C) = g(A, B, C) twong duong vdi
chitng minh ddng thiic #1(A, B, C) = #g(A, B, C); ma tinh mot s6 logic thi
rat dé

16
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HE QUA (tt)

Chirng minh biéu thic: A — B

112

JAN
Cauch 1: A v B ~ 5 Vv A
B v ;
Cauch 2: ALY B
A B N |
|
1

#%—>B:#5—>\Z—
#XVB-’#BVZ:
#’&_'_B/—#B_'_Z—"

17
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HE QUA (tt)

. P o N o R « X AN A
m Khico nbi€n = bi€u dién s6 gom 2"

A, 010 101 ..01 xenké 1s6 0
A, 0011 00 11 .. 11 xen ké 2 s6 0
A, 0000 1111 1111 xen ké 4 s6 0
A, (01010101010]0]0; 11111111 xenké 8s6 0
A, 00 .. 00 11 .. 111

2n—1 2n—1

B TirA,,..A, tinh s8 logic lién quan, bi€u thifc lién quan
Bai tdp:

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

18
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TUYEN CHUAN — HOI CHUAN

B Chuin hod mot bi€u dién dusi dang bi€u thitc logic

o N »
Bi€u thuc
f-9BC=- AVBYC/ D

— T

Tuyén chuin Hoi chuén
ABC ¥ ABC ¥ ... A+Brc-K+rBrc-

Tuyén chudn: Tdng 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 cdc tong. Xét sd 0 & vi tri nao thi dua t6 hop tai vi tri

dé vao biéu thic logic cia f.

19
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TUYEAN CHUAAN — HOAI
CHUAAN (tt)

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

A . B —
C
Copoge
A C
o T Z
= C

‘' B

Qa0 0Of

—
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TUYEN CHUAN
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TUYEN CHUAN (tt)

VIDU:
Cho #f : 10101001
— S6'1 tai vi tri nao thi ldy t6 hop tai vi tri dé vao
— #f c6 dang tuyén chuin la:
Cl + C3 + G+ C8
1000 0000 + 0010 0000 + 0000 1000 + 0000 0001

f = ABC 1T ABC 't ABC + ABC

22
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TUYEN CHUAN (tt)

PHUONG PHAP
I. Tinh #f
1. Xét bi€u dién #f
#1: (i 1, ... i,")
ip,=12>f:=f+C,
3. Néu k < 2" quay lai budc 2

Ngudgc la1 dung

23
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HOI CHU

>,

W

> |

oN

D8
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D35
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> |

D2

D1
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HOI CHUAN (tt)

VI DU:
Cho#f: 1011 1111 + 1101111+ 11111110
— S6°0 tai vi tri nao thi ldy t6 hop tai vi tri dé vao
— #f c6 dang tuyén chudn la:
D D4 + D8
1011 1111 + 1110 1111+ 1111 1110

t=K+ercafrprcr hterc

25
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HOI CHUAN (tt)

PHUGNG PHAP

1. Tinh #f

1. Xét bi€u dién #f
#f: (i, iy... 1,")
i,=02>f:=f+D,

3. Néu k < 2" quay lai budc 2

Ngudgc la1 dung

26
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PHUONG TRINH LOGIC
VAPQC LAP LOGIC
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PHUONG TRINH LOGIC

- #F, (A, A, ., A)
#F, (A, A, ... A)

S #E (AL A, LA

Gid su co:
F,;:(A=2B)AD
F,: (AC vD) 2B
F,: ABC 3D

>

= tim quan h¢ xem F, ... F, djc ldp
hay phu thudc logic
= tim phuong trinh quan hé.

28


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

POC LAP LOGIC

f1, f2, ..., fn ddc lap logic khi va chi khi:
JF: F(f1, 12, ..., fn) = I (hding s0)
* PINH NGHIA

fl, 12, ...., tn doc 1ap logic

<> ma tran bi€u dién s& logic clia tirng f.. { #£1 #f2 ... #fn } 12 2756 0,1

w20 -]
#11 0 1 0 |
#12 | 0 |
#in | 0 | |
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POC LAP LOGIC (tt)

fl: ABvC —>D
£2: $v54cvb

fl1 > 2

fl1 < 12 truong hgp rieng F(fl, £2) =I

2 > fl
fl: AB+ AB > #f1 1001
f2: B = #12 1100
Ta c6 4 cot khdac nhau =» c6 1, 2 1a doc lap logic
Voi #A: 0101 #a: 1010

#B: 0011 #8: 1100

#AB: 0001 #as 1000

30
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POC LAP LOGIC (tt)

THUAT TOAN: Tim s6 logic ting #fi = 1ap thanh ma tran, xét tinh ddc lap
logic
B N&u doc 1ap thi dirng
B Ngudc lai
— Xaéc dinh cac gié tri tao thanh tu cdc cot C,, C,...., C,
— Biéu dién 1 Gcacvitri C,, Cy,...., C
#F:[01..1 ..] v6i1
0 & cac vi tri khac
B SO #F cong logic titng cot, néu c6 mot Cij = 1 thi bang 1, ngudc lai
thi bing 0
m NéuC, #C,#..#C, thifl, 2, .. fndoclap logic

31
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POC LAP LOGIC (tt)

VI DU 2: Xét tinh doc lap logic caa f1, 2

fl: ABVEB Vi
» A: O 1 0 1
f2: AB B: (| N | I S |
AB: 0 0 0 1
#1:1 1 0 1 B 1 1 0 0
#2:0 1 0 0 AB O 1 0 O

Giatricacedot:(1 3 0 D=2#F A 1 0 1) =4#f1

NHAN XET: Thit tv sip x&p cdc hang ( fi ) rit quan trong = doc

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

* QUI UGC:
— Ménhdéan:X.,Y,..
— Meénh dé hing : A, B,C, ...
* VI DU1: Gidi phuong trinh logic:
X (A +B)=ABC (*)
Co nghiém: x = f 4, B,C;: ( 1/ ABC

2/ ABC T ABC

3/ ABC * ABC

. 4/AB* AB
Gidi phuong trinh (*) dua vé dang:
#X (A + B) = #ABC
#X (#( A + B)) = #ABC
HX (HA + #B) = #A #B #C (5%
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PHUONG TRINH LOGIC (tt)

C6 3 ménh dé = can 23 = 8 bit #A: 0101 0101
#B: 00110011 #C: 0000 1111
(%) o #X (0111011 1)=00000001
Vay # X codang:? !'1000! 001 vG61 ! =0 hoac 1
0000 0001 VS —
= 0000 1001 = X 2= ABC * ABC
< 1000 0001 < X3= ABC * ABC
. 1000 1001 | X4=AB*+ AB

Duing tuyén chuidn hay hdi chuin suy ra nghiém

ABC T ABC ™ ABC

34
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PHUONG TRINH LOGIC (tt)

VI DU 2: Bai téan dia bay UFO

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

M Phongvinl: Axy +BX +tC~*+ AB
B Phéngvin2: A+pgxy oy

B Suy ra:

ATBXY tcy =AxY **Bx + &+ aB -

Al " BXY  tcy = AXY +tBXx + &+ AB4

35
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PHUONG TRINH LOGIC (tt)

® Tinh #F
B TimX=fI(A,B,C) va Y=f2(A,B,C)
Suy ra tim #X va #Y trong khong gian ABC

#X: 01...1 va #Y: 10...1
8 8
B #F trai = # F phai tai nhitng vi tri gidng nhau ctia 2 ma trn
1 2 3 4 5 6 7 8
#X 1,1 0,0
#Y 0,1 0,1
2 2 2 4 2 4 3 4
= ¢6 3072 kha niing

B Né&u lay phan ti dau tién ta dugc 1 nghiém
#X = 1000 0010 va #Y =0010 1000
B D& dugc 1 nghiém bat 1y ci 18y 1 cot ghép véi nhitng cot khac
(mot cdt > mot vi tri )

36
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PHUONG TRINH LOGIC (tt)

VIDU:
(A+B)X+AY=A .. (1)
Y+X=A+B .. (2)
Nghiém C,C,C,C,
CoCiCG,
CoC3C.C4
CoC3CG5

DL TAI
© Tim cic diéu kién dé suy ra f > g theo #f va #g
Chitng minh ring: #f @ #g = #f
Thif >gofvg
@® Tinh djc lap logic: cac diéu kién A€ F(f1£2...fn) =1
© LAy vi du mét bai toan hé phuong trinh logic va gidi hé phuong trinh logic

37
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LOGIC XAC SUAT
—_ LOGIC KHA SUAT

38
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LOGIC XA C SUAT (tt)

* BAI TOAN:
P(A) P(A)
} P(B) ? P(>)?
P(>) P(B)
* HAN CHE:

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

* HE THA'C CAA LOGIC XAC SUAT
Pr(p—>q)=a

}3 Pr(q) 2max (0,a+b-1)
Pr(q )= b

39
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LOGIC KHA SUAT

Pr(A) + Pr(a) =1 = Pos(A)?

Pos(A) > Pr(A)
Pos(A) < Pr(A)
Cr(q): credit cua q (d9 tin cay / dd xac tin cua q)
Cra]:: Zm13: ma Zmb——zl
Suy ra o

cr Cr a =1
m DO PO CO THE TIN (Plausible)
Pl(p) =1- Cr()

Vidu: Cho A > P(A)=0.7
Cr(A)=0.6; PI(A) = 0.8

40
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LGP HAM KHA SUAT PAC
BIET

* PO PO NEC (NECCESSITY)
— NEC(A) = Cr(A)
— NEC(A N B) = min (NEC(A) , NEC(B))
* PO PO POS
— Pos A=PI(A)
—  Pos (A N B) =max (Pos A, Pos B)

41
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LGP HAM KHA SUAT PAC
BIET (tt)

TINH CHAT
©® Min (Nec(p), Nec()) =1
Min (Nec(p) , Nec(p )) = Nec(p Ap ) (theo dinh nghia)
= Nec ( false )
= (dung)
e .
® Pos(P) <1 > Nec(P)>0
® Nec(P) > 0 2 Pos(P) =1
Vitheo @ = Nec(p)=0
Pos(p) =1 — Nec(p ) =1 (ding)
O .

42
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LGP HAM KHA SUAT PAC

BIET (tt)

TINH CHAT

1. Pr(=®) =>a)
Pr(p) >b

2. Nec(p2q)=a)
Nec(p) =b )

3. Nec(p~>q)>a )

Nec(q) <b

4. Nec(p2>q)=>a
Pos(p) =D }

Pr(q) > max (0,a+b-1)

Nec(q) > min(a,b)

1,
Nec(p) <
0,

P
os(q) = { b,

néua <b
néu a>b
néua +b <1
néu a+b>1

43
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LGP HAM KHA SUAT PAC
BIET (tt)

TINH CHAT

B Nec(p2q)=a }

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

B Pos(p2>q)=>a } 0, néu a +b <1

Nec(p) =>b a, néu a+b >1

44
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LOGIC KHA SUAT NHIEU
CHIEU

B Khai niém
— Ddnh gia cap do tin ciy cua cdc suy dién dua trén luat va khdi
luat
— Bi€u dién d tin ciy cla ludt p=>q bing ma trin khi suit
B Goinla dd do kha suat

B Taco ma trdn cOt danh gia p la:
IT9 D
ne

B Vidu - 1):: [O.8J

0.3

Kha ning xay ra

Kha ning khong xay ra

45
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LOGIC KHA SUAT NHIEU
CHIEU

B Kha ning xay ra va kha niang khong xay ra cia mot sy ki€én khong
nhat thi€t phai bing 1
B Truong hop dic biét
— N&u p la sy kién gan nhu x4y ra (chic chin) c6 thé viét theo
cach sau,

e = [1J véi € dung d€ chi mic do x3y ra
E

— N&up 1 su kién chic chdn x3y ra tuyét d6i; cé thé viét theo

cach sau, ng ol
Il 13 =
0]

46
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LOGIC KHA SUAT NHIKEU
CHIEU (tt)

B Ma trdn cOt danh gia luat p—>q la:

1_[ —> : H‘_% — \_ 1 gl
[ b a= p qj hay 1_[13—>q,_[ ]

<
Hp—>q,, H‘r;—>q

Vé6icl<e2;:el<e3;e2<e3; el,e2,e3<0.01
_ {]J e +&
e _= T =_1 2

T vGi E

D€ gidi quyét bai todn cho tng dung nay cin bi€t cdng thiic cd ban sau:
MG =M >0+l

® (ne-(rsenied(ny

Mg - 1% -5

47
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LOGIC KHA SUAT NHIKEU
CHIEU (tt)

B Quiudc:

A*B = min (A,B)

A + B =max (A,B)
Bai toan: Gid st ¢6 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

AN S |

Logic hinh thic chi dugc dya trén nhitng luat chic chin.

Ap dung do do xdc sudt mot chiéu dé xem dd chic chin cda tirng
phat bi€u nhu thé nao

48
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LOGIC KHA SUAT NHIKEU
CHIEU (tt)

GIAI: Gid st A<t

. Bw—M [I(B M— M) = [/1 ,J

2>, B 1(B) = [1]

3. MST [IM->T) [ ]
(@) 0

2 = > e B G [ 1]
2 O

49
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LOGIC KHA SUAT NHIKEU
CHIEU (tt)

Danh gia kha ning Mai dén:

1T T,

1. 3=1—1‘B—>M;H‘B:

-2 2)-(2)
(%)

50
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LOGIC KHA SUAT NHIKEU
CHIEU (tt)

Pinh gia kha ning Thing dén dua vao 3 luat 1,2,3:

1_Iﬁ_:zl_l‘ﬂ/l — 7 =TT
ri ¥
_(x ?j*[lj . [1*1—'—?*2“
O 2 -~ O>1 + »= -1
' 1 3
SN (luat Thing dén )
[1_11’;/1_1‘&4 — T H‘J%Tj*[néﬁl\ﬂ; ng—u)
et Ty >7_ Iy >7J) e >y-1n18 >y
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— == ==
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e

51


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

SO MO - LOGIC MO
- GIAI PHUONG TRINH MO
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I. Tap mo
® Dinh nghia: A 1a tap m& trén khdng gian nén
X néu A duoc xac dinh b&i ham:

LA: X->[0,1]

Trong do:
LA la ham lién thuéc (membership function)
HA(x) la do lién thudc cua x vao tap mo A.
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2. Cac phép toan trén tap moO

N Djnh nghia: Cho A va B Ia hai tap mo trén khong gian
nén X, co cac ham lién thudc pA, uB. Khi do ta c6 cac
phép toan sau:

Stt Phép toan tran tap mo Dinh nghia ham lién thudc
1 AcB LAX)SUB(X)
2 AuUB LAUB (X)=max{uA(x),uB(x)}
3 ANB HANB(X)=min{uA(X),uB(x)}
4 —A n—A=1-pA
5 A®B LADB=pA(X)+1B(X)-
RA(X)uB(X)

X uX(x)=1
! ¢ ud(x)=0
8 AxB LAXB(X,y)=min{uA(X),uB(y)}
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SO MmO
Binh nghia: Tap m& M trén dwdng thang sb thuc R
|a tAp sO m& néu:
a) M la chuan hoa, tirc 1a c6 diém x’ sao cho uM(x’)=1.

b) ng voi moi aeR!, tap mirc {x:uM(x)=a}la doan dong
trén R

Nguwdi ta thwérng dung cac s6 m& dang tam giac, hinh thang
va dang Gauss
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SO MO (tt)

m CONG SO MO:
[a,b] +[d,e] =]a+d,b + €]
m TRU SO MO:
[a,b] -[d,e] =[a-e,b-d]
m 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 1y suy rOng cua Zadeh

B Dé lam viéc v&i cac hé thong c6 nhiéu bién vao, nguyén ly
suy réng cua Zadeh la rat quan trong.

B Dinh nghia: Cho A, la tap mo v&i cac ham lién thudc pAi
trén khéng gian nén Xi, (i=1,2,...,n). Khi ay tich cua
A1xA2x...xAn la tap mo trén khong gian nén
X=X1xX2x...xXn v&i ham lién thudc:

HAQC)=mIN{pA; (X)), LAL(X2), - ., LA (Xp)}

Trong do X=(X{,Xs,...,X,)
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Nguyén ly suy rong

B Gia st v&i moi bién dau vao xi lay gia tri la Ai(i=1,2,..,n) vOi
Ai la tap mo trén khdng gian nén Xi va ham lién thuoc la
pAI(xi). Ham f: XY chuyén cac gia tri dau vao Ai thanh
gia tri dau ra B. Khi d6 B'sé Ia tap mo trén Y véi cac ham
lién thudc uB(x) dwoc tinh theo cdng thirc sau:

uB(X)= max{min(uA;(X,),....kA(X,)):Xef(y)}  néu fFi(y)=

uB(x)= 0 néu f(y)=¢

Trong do fi(y)={x=(X{,Xs,...,X,)eX:f(X)=y}
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Suy réng phép céng hai so6 mo

Ap dung nguyén ly suy rong ching ta co thé cho ngay
dinh nghia suy rc}ng’ phép cong cho 2 so m& bang cach
st dung ham harbien: z=1(Xx,y)="x+y

BPinh nghia: Cho M,N 1a 2 s6 m& c6 ham lién thudc uM(x),
LuN(x) khi do cong suy rong M+N la tap mo tren R co ham liéen
thudc xac dinhvéi moéi so thwe z cho bai: uM(x)
N(2)SImin(pM(x) ,uN(y)) : X+y= z}

Dinh ly: (Dubois, Prade 1980) Néu M,N [a 2 s0 m& hinh
thang thi M+N cling la s6 m& hinh thang.

Tirong tw ngwol ta cing dinh nghia pheptrte suy rong va phep
nhan suy rong
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SO HOC MO

B S6 hoc md dua trén hai tinh chat cia con s6 mJ:
— MObi tAp mdJ ciling nhu mdi s6 mJ c6 thé dudc néu ra bdi a-cuts
day dd va duy nhat.
— a-cuts cua sO mdJ 12 khodang déng thuc Vo (0, 1]
B Goi*la mottrong4 {+, -,.,/}
[a,b]*[d,e]={fxg/a<f<b,d<g<e}
B Nhirng hoat dong s6 hoc md dya trén khodng déng.

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

60


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

SO HOC MO

N9 R W e

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

Néu b.c >0 VbeB,Ve €C thi A.(B.C)=A.B+A.C
0eA-A valeA/A
Né&u A c E va Bc F thi:

A+B c E+F

A-B c E-F

A.BcE.F

A/B c E/F
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Logic mo

Pé giam bot sw phu thuoc vao Cacphep tinh min max, do do
lam tang mém déo va linh hoat tron viéc giadi cac bai toan
thuee té nguwoi ta mé réng phep Iay min max thanh 2 |1op t-
norm va t-conorm co tirng cap phan tir doi ngau.

NAw vay chung ta sé khong c6 mot dai so tap mo duy nhat,
viltrong dinh nghia dai so tap mo ta luén co thé thay min
max bang t-norm va t-conorm doi ngau nhau va thu dwo’c
mot tap dai so m&’ khac
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1. Phép phu dinh

Pinh nghia: Ham n:[0,1]—[0,1] khéng tang théa man diéu
kien n(0)=1, n(1)=0, goi la ham phu dinh.

Vot val vi du:
- Ham pht dinh chuan n(x)=1-x
- Ham phu dinh n(x)=1-x?

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

Ham n la phép pht dinh manh, néu n gidm chat va n(n(x))=x

Mol X.
. 63
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2. Ph 1 (t-norm)

a. mT:[0,1]? —>[0,1] lamb - u thoa ma
n sau:

|0 X < n ta don Vi)
B) T(x,y)=T(y,x), v&i moi 0=<x, y<1 (T co tinh giao hoan)
c) T(x,y)=T(u,v), voi moi 0<x<u<l, O<y<v<1l
(Khong giam theo tirng bién)
d) T(x, T(y,2))=T(T(x,y),2) v&i moi 0=x,y,z<1 (T c6 tinh két
gleje)
T nhng tiéu de trén ching ta suy ra ngay 1(0,x). Hon nira
tien dé d) dam bao tinh thac trien duy nhat cho ham nhieu
bien.
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Mot vai vi du :

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

- Dang tich ; T(X,Y)=Xxy

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

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

- t-norm yéu nhat (drastic, product):
Z(x,y)=min(x,y) néu max(x,y)=1
=) neu max(x,y)<1
Khong khé khan dé chi ra rang v&i moi 1-norm T thi
Z(X,Y)=T(x,y)=min(x,y) voi mol 0<x,y<1

65


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

3. Phep tuyén (t-conorm)

Giong nhw phép hoi, phép tuyén (hay tdéan tir OR) thdng
thurong can thoa man cac tién de sau:

Binh nghia: Ham $:[0,1] goi la phep tuyén (OR suy réng)
hay 1a t-conorm néu thda man cac tién dé sau:

a) S(0,x)=x, v&i moi 0<x<1 (Ton tai phan t&r don vi)
B) S(X,y)=S(X,y), v&i moi 0<x,y<1 (S co tinh giao hoan)

€) S(x,y)=S(u,v), voi moi O<x<u<l, O<y<v<l
(Khong giam theo tirng bién)

ﬂ) S)(x,S(y,z))=S(S(x,y),z) V&I moi 0=x,y,z<1 (S co tinh két
opP

66


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

Dinh ly: Cho n 1a 1 phép phu dinh manh, T 1a mot t-norm, khi & ay
ham S xac dinh trén: [0,1]2 bang biéu thirc S(x,y)=nT(nx, ny) VOl
moi 0<x,y<1, 13 mot t-conorm. Chon phép phu dinh n(x)=1-x chling
ta ¢6 quan hé gitta T va S nhu trong bang:

min(x,y) max(x,y)
Xy X+Yy-Xy
max(x+y-1, 0) min(x+y, 1)

miny(X,y)=min(x,y) néu x+y>1
=0 néu max(x,y)<1

max 1(x,y)=max(x,y) néu x+y<l
=0 néu min(x,y)>0

Z(x,y)=min(x,y) néu max(x,y)=1
=0 néu max(x,y)<lI

Z’(x,y)=max(x,y) néu min(x,y)=0
=) néu min(x,y)>0
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4, LLuat De Morgan
Binh nghia: cho T la t-norm, S la t-conorm, va n |a phép phu
dinh chat. Chung ta noi bo ba (T,S,n) la mot bo ba De Morgan
neu n(S(x,y))=T(nx,ny)
Chung ta noi bd ba (T,S,n) la lién tuc néu T va S 1a hai ham
lien tuc. Sau day la hai lop bo ba quan trong
Binh nghia: bo ba De Morgan (T,S,n) la bo ba manh (strong)
khi'va chi khi c6 mét tww dong cau o: [0,1]—[0,1] sao cho:

a) TOY)= ¢ * (max(e(x) + o(y)-1, 0))

b)'S(xy) = o = (min(e(x) + o(y), 1))

C) NI = o+ (1- ¢(X))
Binh nghia: bo ba De Morgan (T,S,n) |a bo ba chat (strict) khi
va chi khi co moét tw dong cau o: [0,1]—[0,1] sao cho:

a) TOGY)= ¢ =+ ((e(X)o(y))

b) S(.y) = ¢ = (e + oY) - 6()0(Y))

c) N(X) = o 1 (1- p(X)) o8
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5. Phép kéo theo

Pa c6 kha nhiéu nghién ctru vé phép kéo theo. Biéu do cling tw
nhién vi day la cong doan mau chot ctia qua trinh suy dién
trong moi lap luan xap Xi, bao gom ca suy luan mo.

binhinghia: Phep keo theo (implication) la mot ham sO |
10,1]—[0,1] théa méan cac dieu kién sau:

a) Neu x<z thi I(x,y)= I(z,y) v&i moi y<[0,1]

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

c) I(0,x)= 1 v&i moi xe[0,1]

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

e) 1(1,0)=0

Tuy don gidn nhwng muc e) van can vi khong thé suy ra muc e)
tr 4 tién de dau.
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Pé tinh toan duoc, chiing ta can nhitng dang cu thé cua phép kéo
theo. Sau day 1a mot s6 dang ham kéo theo, xay dung duwa vao cac
phep toan logic mo da suy rong trén

Cho T la t-norm, S la t-conorm, va n la ham phu dinh manh
binh nghia: I?ang kéo theo thir nhat. Ham 1 ,(x,y) xac dinh trén
[0,1]7 bang biéu thire I, (X,y)= S(n(x),y)

R6 rang an y sau dinh nghia nay la cong thire logic cd dién
P=>0=| PvQ.
Dinh ly: V&i bat ky t-norm T, t-conorm S va phép phu dinh manh n
nao, ls; Ia phep kéo theo thoa dinh nghia phép keo theo.
Phép kéo theo thir hai sau day lay tir [6gic trirc cdm (intuitionistic
logic)
Dinh nghia: Cho T la t-norm, ham I-(x,y) xac dinh trén [0,1]2 bang
bieu thirc

I-(X,y)= sup{u:T(x,u)<y}
Dinh ly: V/&i bat ky t-norm T nao, |- dwoc dinh nghia nhw trén &
phép keo theo thoa dinh nghia phép kéo theo.
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PHUONG TRINH MO

Xét 2 dang phuong trinh mo:
B Dangl: A+X=8B
Khong thé suyra X =B - A,
That vay, voi 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,] =B
bat X=[x,,x,], ta c0 [a,+X,, a,+X,] =[b;,b,]
a,+x;=Dby X, =b; —a4
{212+)(2=b2 { X, =b, -a,
Vi X 1a 1 khoang véi x, <x, > b,-a, <b, - a, thi c6 nghi€ém
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PHUONG TRINH MO (tt)

* Cdch giai quyét 2:

Va € (0,1], ax =[a,;,0,5], 0 = [041,0,,] VA ax=[0L,,00,5]
phudng trinh c6 nghiém <

1/ Oy - O, SOy - Oy, Ve (0,1]

al —
1/ <P = oy~ oy < By - Bay <Bra - Bax Soyy - a1y

e 1)’1_
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PHUONG TRINH MO (tt)

B Dang2: A.X=B

bat o,=[a,,0,,], ag=[0;,0,,] VA ay=[0;,0,,] thi nghi€m phuong

x1°

trinh m& tOn tai, tuong duong véi

a x| cx) —
bl = b2 Avllo N — 6 g
aal aaZ
<
a£5—>ab1 = ﬁbl = ﬁbz sab2
. aal ﬂal ﬁaZ aaZ

Né&u nghiém phuong trinh ton tai
e !),1 :
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C%C PHEP TOAN TREN TAP
M

Goi A, B la hai tap md trong tap X
® Phép hop:

H oo 3(—’:/'2\3(—3//“8 % = max "As(—;/f‘B % -
m Phép giao:

“ogk=n %Kon K =mnk ko1 %-_
® Phép bu:

A 3( - 21—HA ﬁ( _

A

® Phép kéo theo:

Mo, C =1

Au

B3(—::max E_ﬂAk;ﬂBk;
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HE LUAT MO

® HE LUAT MO
IF ... THEN
B Theo luiatro: If t > 30, a > 15 then v = 300
B Nguyén Iy xu 1y cac bai téoan mo: Input ro
thi s& md ho4a d€ 4p dung luat

ro ., Mo

B Dir liéu vao rd = md héa dé tim luit 4p dung
- tir d6 10 héa d€ 4p dung. R6 = md = 1o
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HE LUAT MO

B Nhatla quic qua dau tién ¢ng dung hé ludt md dé diéu khién tau
dién ngdm & Tokyo =» ra doi th€ hé mdy méc thong minh —
intelligent machine = system

HT +IT
(high tech + information technology)

B Vidu- tng dung trong hoat ddng cua cac may giit

— Né&u quin 40 ban + nhiéu thi xa phong nhiéu + mdy quay lau
— Né&u quan 4o sach+ nhiéu thi xa phong it+ mdy quay lau
— Né&u quin 40 ban + it thi xa phong nhiéu + miy quay vira

- ¢6 36 luat
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MOT VAI UNG DUNG THUC
TE

Ngay nay ly thuyét tap mo dwoc (ng dung
rong rai trong linh viwee diéu khien tw dong va
heé chuyen gia.

Chung ta khao sat mot vai bai toan nho co
trng dung thuee te tr cac khai niem ve 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 cé nhap cac théng tin cua
khach vao co so di¥ liéu. Do lwgng khach hang Ion va giam thoi
gian tim kiém d liéu nén méi lan khach mua hang cong ty lai
nhap lai théng tin trén — di¥ liéu bi tring. Cudi ndm cdng ty
muon tang lich va gi thiép chuc tét t&i tat ca khach hang va
khéng mudn 1 khach hang nhan cung ltc nhiéu tam thiép (giong
nhau). Do d6 cong ty phai gom tat ca khach hang trung lai. Tuy
nhién do c6 nhiéu ngwdi nhap khac nhau dé co sai sét trong
qua trinh nhap (thém bat khoang trang, bé dau va khong bé
dau, nhap sai chinh ta, nhap thiéu thong tin, ...).

Bai toan dat ra 1a can cé mot céng cu co thé

dé dé x& ly khach hang trung.
Viéc gom di liéu trung nay la rat can thiét, rat co loi trong viéc
phan tich dir liéu kinh doanh 8
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2. Phan tich bai toan:

Trong di¥ lieu khach hang dé phan biét trung ta can thu
thap cac thong tin vé Tén, dia chi, ma sb thué (néu co).
Trong phan dia chi lai dwo’c tach ra thanh tén dwong, sO
nha, phwdng/xa, quan/huyén. vay ta can quan tam tat
ca 1 6 trwdng trong co s& dir liéu.

Ta sé coi 1 record trong co s¢ di¥ liéu lam chuan va tim
cac record khac nghl ng® giong no, Iap lai cOng Viéc
trén cho toan bd cac record trong co s¢ di liéu ta co
dwoc két quéa mong muon.
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Bai toan dat ra 1a ta can phai dwa ra cac dinh nghia vé do
giong nhau cua cac théng tin khach hang. Biéu nay hoan
toan giong voi khai niém vé lieén thudc trong tap mo.

Céc trwdng di¥ liéu déu Ia chudi nén cac phép toan dua
trén so sanh chuoi.

Viéc xay dwng ham lién thudc cho tirng trwdng div liéu roi
chon 1 ham t-norm dé tinh ham lién thudc chung la giao
cua cac ham lién thuéc gap mét khé khan la cac trwdong cé
mrc wu lién khac nhau trong viéc danh gia dé gidong nhau
cua hai record di¥ liéu khach hang => quyét dinh ding
cong thire tinh tdng trung binh c6 trong sé dé ra ham lién
thudc. 80
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Xay dwng ham danh gia dé giong nhau trong dir liéu

(vd : trirong tén)
Buwéc 1: Thuc hién chudi can so sanh bang cach bo cac
khoang trang thira (van dir lai 1), upcase lai chudi.
Bwéc 2: So sanh 2 chudi va tim sb vi tri khac nhau N.\
Bwéc 3: Tinh ham Iwgng giaf=max(0, 1-0.1*N ). Trong
Trwong hop co 1 chubi khéng dwoec nhap (gia tri NULL), ta
quy dinh f=0.5
Bwéc 4: Tinh ham lién thudc pu(x) = X ai * fi
Trong 4o fi la cac gia tri tinh dwoc trong bwoc 3 va cac sO al
la cac hé sb twong wng voi cac trwong div liéu. Taco X ol =
1
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Ho tén 0.35

M3 sb thué 0.35
S6 nha 0.05
Tén duong 0.15

Phuwong / xa 0.05
Quan / huyén 0.05

Thwc Hien Truy van: thuc hién cau truy van dir liéu c6 st
dung ham ctia cau 1 v&i modt lwong gia (vd : f> 0.5) ta sé
truy xuat duoc tap thong tin khach hang nghi ngo tring =>
van dé cua bai toan.
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Két qua la trd vé tap cac khach hang nghi ngo triing, viéc
chon cau lenh voi ham f kha Ion (>0.9) sé cho nhirng
khach hang c6 kha nang trung rat cao.

Khi'so sanh céc chudi ky tw ta chwa dé cap téi van de
dong am (nhirng ttr co cach phat @m gan giong dé gay
nham lan) va viéc nhap c6 bé dau hay khéng bo dau, néu
cai tien dwoc cac diéu nay két qua sé chinh xac hon.
Ty thuoc vao tinh chat ctia cor s& di liéu ta co thé chon
dwoc cac hé so a tot cling nhw lwong gid tot triedng hop
nhap bi Null sé cho ta m6t ham danh gia tot hon.

Bai toan trén co duwoc tr (’ng dung khai niem cua ham
lién thuoc, bai toan tiép theo dwa trén khai niém trng dung

sO m& va phép toan trén tap mo. "
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Bai toan 2: Bai toan phén tich dir li€u marketing

Thong throng 1 cong ty muon thiét lap ké hoach san
Xuat phai woc lwgng dwoc nhu cau tiéu dung cua khach
hang clng nhw so thich cua khach hang. Ho thwong
phat cac phiéu tham do khéach hang de thu thap théng
tin. Thong tin tham do sé bao gom thong tin khach hang
(thong tin ca nhan, thong tin nghé nghiep, mwc song
trinh do . )thong tin vé san pham (dac tinh san pham,
doi thu canh tranh, nhu cau doi v&i san pham cua
Khach hang ..) cho khach hang chon lwa va danh gia
Dwa trén viec phan tich dtv liéu thu dwoc ma dwa ra ké
hoach toi wu.

Bal toan dat ra la
do d6 can phai co 1 cong cu co thé
Iong gia dwg'e do chinh xac cua thong tin khach
hang, ly thuyét vé tap mo’ va dai so gia ttr kha phu hop
dé giai quyet bai toan nay. 84
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c nhau.

cuu duong than cong. com
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(trtgng binh can trai, gia tri trung binh, trung binh can
phal).

- Thyc hién xay dung céc hé so dé tir d6 tao ra dugc moi
lién quan gitra di¥ liéu phan tich véi két qua thuc té.

~ Khi c6 nhiéu di Ileu lién quan nhau ta co thé dung mot
phép kéo theo mé rong dé suy dién theo logic mo.
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4. Két q

heo p . . .
sé dan dat dén trang thai cé thé dua ra mOt két qua t6r

- Bai toan nay ciing hoi gibng véi Case Study 1 trong
sach tham khau.
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