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MO PAU
Pit van dé

Trong thuc té cudc séng, cac bai toan lién quan dén hoat dong nhan thic
ctia con ngudi déu ham chira nhimg dai lugng, thdng tin ma ban chét 1a khdng
chinh xac, khong chic chan, khong day du. Vi du s& chang bao gio o cac
thong tin, dir liéu ciing nhu cac md hinh toan hoc day di cho cac bai toan duy
bao thoi tiét. Nhin chung con nguoi ludn & trong béi canh 1a khdng cé théng
tin day du va chinh xéac cho cac hoat dong ra quyét dinh cua ban than minh.

Trong linh vuc khoa hoc k¥ thuat ciing vay, cac hé théng phuc tap trén
thuc té thuong khdng thé mé ta day du va chinh xac béi cac phuong trinh toan
hoc truyén thong. Két qua 1a nhitng cach tiép can kinh dién dya trén k§ thuat
phan tich va cac phuong trinh toan hoc tré nén thiéu hiéu qua.

Ly thuyét tap mo va logic mo 1a co sé toan hoc cho viéc nghién ciu, phét
trién cac phuong phéap 1ap luan khac nhau, duoc goi 1a phuong phéap 1ap luan
xap xi, d& mo phong cach thirc con ngudi 1ap luan. Trén thuc té ly thuyét tap
mo va logic mo 14 cdng cu giai quyét nhiéu bai toan cé thong tin mo khdng
chac chan.

Va d6 cling 1a 1y do dé luan vin chon dé tai : Panh gia cac yéu té anh
hwéng téi phwong phdp 1ap lugn mo da diéu kign.

Muc dich nghién ctru

- Nghién cau ly thuyét tap mo, logic md, Nghién ctu va phuong phap
lap luan mo da diéu kién, Nghién ctu cac yéu té anh hudéng téi phuong phap
lap luan mo da diéu kién nhu van dé biéu dién ham thudc, st dung cac toén tur
kéo theo.

- Cai dat va thtr nghiém trén cac bai toan xap xi cac mé hinh mo.

Péi twong va pham vi nghién ciu
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- C4c khai niém co ban vé tap mo, logic mo, phwong phéap 1ap luan mo
da diéu kién.

- Nghién cau anh huong cua viéc biéu dién tap mo, anh huong caa phép
kéo theo dén phwong phap 1ap luan mo da diéu kién trén bai toan xap xi md
hinh mo cua Cao — Kandel. Xay dung hé mo hd trg du bao kha ning mua dua

trén cac thong sé nhiét d6 va do am.
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CHUONG 1
TAP MO VA LOGIC MO

1.1 Tap mo
1.1.1 Khai niém tap ro

Mot tap 16 A trong mdt vii tru nao do cé thé xac dinh bﬁng cach liét ké
ra tit ca cac phan tir ciia nd, chang han A = {3, 5, 6, 9}. Trong truong hop
khong thé 1iét ké ra hét dugc cac phan tir ciia tap A, chiing ta c6 thé chi ra cac
tinh chat chinh xac ma céc phan tir cia tip A thoa man, chang han A = {X | X
1a s6 nguyén t6}. Mot tap ro co thé duoc xac dinh boi ham dic trung, hay con
goi la ham thudc (membership function) ctia n6. Ham thudc cua tap ro A,
dugc ky hiéu 1a Aa, do 1a ham 2 tr1 (1/0), n6 nhan gia tri 1 trén cac dbi tuong
X thudc tap A va gia tri 0 trén cac ddi tuong X khong thude A. Céc tap c6 mot
ranh giGi rd rang gitta cac phan tir thudc va khong thude no.
1.1.2 Khai niém tap mo

Bay gio chung ta quan tdm dén nhimg ngudi tré tudi. Ai 12 nhiing
nguoi duoc xem 1a tré? Ching ta c6 thé xem nhimg ngudi dudi 30 tudi 14 tré,
nhitg ngudi trén 60 tudi 1a khong tré. Vay nhitng ngudi 35, 40, 45, 50 .. thi
sao? Trugc cach mang thang 8 nam 45, 50 tudi di duoc xem la gia, nhung
nay 50 tudi khong thé 1a gia, nhung ciing khong thé 1a tré. Tinh chat ngudi tré
khong phai 1a mét tinh chét chinh xac dé xac dinh mot tap 10, cling nhu tinh
chat sd gan 7 hodc tbc d6 nhanh... DPoi véi tap rd duoc xac dinh boi cac tinh
chat chinh xac cho phép ta biét mot ddi tuong 13 thude hay khong thude tap da
cho, cac tap mo dugc xac dinh boi cac tinh chét khong chinh xac, khong ro
rang, chang han céac tinh chat nguoi tré, ngudi gia, ngudi dep, ap suat cao, so
g?m 7, tbc d6 nhanh,...Céc tap mo duogc xac dinh boi ham thude ma céac gia tri
ctia n6 14 cac sb thuc tir 0 dén 1. Chang han, tdp mo nhimg ngudi thoa méan

tinh chat nguoi tré (ching ta s& goi 1 tAp md ngudi tré) dugce xac dinh boi
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ham thudc nhén gia tri 1 trén tat ca nhirng ngudi dudi 30 tudi, nhan gia tri 0
trén tat ca nhimg nguoi trén 60 tudi va nhan gia tri giam dan tir 1 t6i 0 trén
cac tudi tir 30 dén 60.

Mot tap mo A trong vii tru U duoc xac dinh 1a mot ham u,: U — [0, 1].

Ham i duoc goi 1a ham thudc (ham dac trung) ctia tap mo A cOn wa(X)
dugc goi 1a mirc dg thudc cua X vao tap mo A.

Nhu vay tap mo 1a su tong quat hoa tap rd bang cach cho phép ham
thudc 14y gia tri bat ky trong khoang [0, 1], trong khi ham thudc cta tap rd chi
lay hai gia tri 0 hodc 1.

Tap md A trong vii tru U duoc biéu dién bang tap tat ca cac cip phan tir
va muc do thudc cua no .

A={{ ux)[x e U}

Vi du: Gia sir cac diém thi duoc cho tir 0 dén 10, U = {0, 1, ..., 10}.
Chung ta x4c dinh ba tap mo A = “diém kha”, B = “diém trung binh”, C =
“diém kém” b'fmg cach cho muc d6 thudc cua cac diém vao moi tap mo nhu

sau.
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Piem | A B C
0 0 0 1
1 0 0 1
2 0 0 1
3 0 0,2 0,9
4 0 0,8 0,7
5 0,1 1 0,5
6 0,5 0,8 0,1
7 0,8 0,3 0
8 1 0 0
9 1 0 0
10 1 0 0

Sau day 1a cac ky hiéu truyén thong biéu dién tap mo. Néu vii tru U 14

101 rac va hiru han thi tip mo A trong vil try U dugc biéu dién nhu sau:

A= ZﬂA(X)

xeU X
Vi du: Gia stt U={a, b, ¢, d, e}, ta c6 thé xac dinh mot tdp mo A nhu
Sau:

07 0 03 1 05
==+ —
a b ¢ d e

A

Vi du: Gia st tudi ctia nguoi la tir 0 dén 100. Tap mo A = “tudi tré” cod

thé xac dinh nhu sau:

Azizﬁ(“(y;%nl

y=0 Y y=25 y

Do 1a mot cach bi€u dién cua tap mo ¢d ham thude la:
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1 0<y<25

o\l
Ha(Y) = [1+(V‘T25jj 25<y <100

Khi vii tru U 1a lién tuc, nguoi ta st dung cach viét sau dé biéu dién tap

mo A nhu sau:
A= ju 1, (X) ] X

Trong d6, d4u tich phan (ciing nhu dau tong & trén) khong c6 nghia 1a
tich phan ma dé chi tap hop tit ca cac phan tr X dugc gin véi mire do thude
cua no.

Vi du: Tap mo A = “sd gan 2” ¢6 thé duge xac dinh boi ham thudc nhu

Ssau.
2 2 2
1, (X) =" ching ta viét A= J.ef(H) /X

Can chu ¥ rang, ham thudc dic trung cho tdp mo s6 gan 2 c¢6 thé duoc

xac dinh bﬁng cach khac, chéng han:

0 Xx<1
Xx-1 1<x<?2
Ha(X) = 1 X=2
—X+3 2<x<3
0 X>3
H A M A
1+ 1+
| > k | ! >
0 2 X 0 1 2 3 X

Hinh 1.1 Cac ham thudc khac nhau sé tip mo s6 gin 2
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Céc tap mo duoc sir dung rong rii nhat trong cac Gmg dung 13 céc tap
mo trén dudng thang thuc R va cic tdp mo trong khong gian Oclit n chiéu R"
(n>2).

Vi du: Gia sir tbe d6 ciia mot chuyén dong c6 thé léy gia tri trt 0 voi
Vmax = 150 (km/h). Chung ta c6 thé xac dinh 3 tap mo “tdc dd cham”, “toc do
trung binh”, “td¢ d6 nhanh” nhu trong (hinh 1.2) Cac tip mo nay duoc goi 1a

cac tdp mo hinh thang, vi ham thudc cua ching c6 dang hinh thang:

Cham Trung binh Nhanh

v

150

Hinh 1.2. Cac tap mé “toc dd cham”, “tdc dd trung binh”, “toc dd
nhanh”
Nhan xét

-Cac tap mo duogc dua ra dé biéu dién cac tinh chat khong chinh xac,
khong 1o rang, mo, chéng han céc tinh chat “ngudi gia”, “sd g?m 27, “nhiét do
thap”, “ap suét cao”, “tdc ¢ nhanh”,..

-Khai niém tap mo 1a mot khai niém toan hoc hoan toan chinh xac: mot
tap mo trong vii try U 1a mot ham xac dinh trén U va nhan gia tri trong doan
[0, 1]. Cac tap ro0 1a tdp mo, ham thudc cua tap rd chi nhan gié tri 1, 0. Khai
niém tap mo 13 st tong quat hoa khai niém tap rd.

-Mot tinh chat mo c6 thé mo ta cac tip md khac nhau, trong cac (ng
dung ta can xac dinh cac tip md biéu dién cac tinh chat md sao cho phu hop

voi thuc t€, vai cac so liéu thuc nghiém.
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1.2 Cac phép toan trén tap mo
1.2.1 Cac phép toan chuén trén tip mo
Gia str A va B 1a cac tap mo trén vii tru U. Ta néi tdp mo A bang tdp mo
B, A =B néu vdi moi x € U ua(X) = 15(X).
Tap mo A duoc goi 1a tap con cua tap mo B, A< B néu véi moi x € U
Ha(X) < pa(X).
1. Phan bu: Phan bu cua tip mo A 1a tip mo A vé6i ham thudc
px () =1 41, (). (1)
2. Hop: Hop cua hai tdp mo A va B 1a tdp mo A U B véi ham thude
duoc xac dinh nhu sau:
Haus(X) = max (ua(x), us(x)). (2)
3. Giao: Giao cua hai tap mo A va B 1a tdp mo A N B vdi ham thudc
duoc xac dinh nhu sau:
Han(X) = min (a(X), (X)) ®3)
Vidu: Giasue U ={a, b, c,d, e} va A, B la cac tdp mo nhu sau:
_03,07,0.1 05
a ¢ ¢ d e
_01,09 06 1 05
a ¢ ¢ d e

A

B

Khi d6 chung ta c6 cac tap mo nhu sau:
07 03 1 0 05
T e e
a ¢ c¢c d e
03 09 06 1 05
R e e S
a ¢ ¢ d e

AmB=%+£+9+E+%
a c ¢ d e

A=

AUB

4. Tich deé cac: Gia st Ay, Ay, ..., Ay la cac tap mo trén céc vii tru Uy,

U,, ..., U, tuong tng. Tich dé cac ctia Ay, Ay, ..., Ay 1a tap mo A = Aix A,
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x...x A, trén khéng gian U = U;x U, x...x U, v&i ham thude duge xac dinh
nhu sau:

L (X e X0 ) = MIN(Lep, (X)), fpy (Xo) sy i, (X)) X €Uy, X, €U (4)

5. Phép chiéu: Gia sir A 13 tip mo trong khong gian tich U; x U,. Hinh
chiéu cta A trén U, 13 tdp md A; v6i ham thudc:

/uAl(Xl) = E?i)g JINCAD Y (5)

Pinh nghia nay c6 thé mo rong cho truong hop A 1a tap mo trén khong

gian U, xU, x..xU,. Ta c6 thé tham chiéu A 1én khong gian tich

Ik

U, xU; x..xU, , trong do (i,,...i,)la cac day con cua day (1, 2, ..., n), dé nhan

dugc tdp mo trén khong gian U, xU; x..xU, .

6. M6 rong hinh tru:

Gia st A; 1a tdp mo trén vii tru U;. M6 rdng hinh tru cia A; trén khong
gian tich U; x U, 1a tdp mo A trén vii tru U; x U, véi ham thude dugce xac dinh
boi:

HaA(X1, X2) = piar(Xq) (6)
Puong nhién ta c¢6 thé mo rong mot tip mod trong khong gian

U, xU; x..xU, thanh m{t tdp mo hinh try trong khong gian Uyx Uy x...x U,

trong do (i,,...,i,)1a cdc day con cua day (1, 2, ..., n).
Vidu: Giasir U; ={a, b, c} va U, = {d, e}. Gia str A;, A, 1a cac tdp mo

trén Uy, U, tuong tng:

1 0 05

A a b ¢
03 0,7

= — 4 —
Ay d e
Khi d6 ta co:
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