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CHi MU'C BAO HAM MO GIU'A CAC TAP MO LAY GIA TRI KHOANG
VA UNG DUNG TRONG SUY DIEN MO’

VU MINH LOC

Abstract. In this paper we propose an expression for measuring the degree of the truth of the proposition “A
is subset of B” with interval-valued fuzzy sets A and B. From this expression we present the fuzzy inference
algorithms based the fuzzy interpolation method. Lastly, we use the expression above as the condition to
selects from the different methods of inference studied.

Tém tAt. Trong bai bdo nay ching téi dé xudt bidu thite vé do muc d6 chan Iy cia ménh dé “A 1a tap
con cla tap B” véi A, B la nhitng tip me nhan gid tri khodng. Tir biéu thitc nay, ching téi dé xuat nhitmg
thuat todn suy dién me dua trén phép noéi suy me. Cudi eting, stt dung biéu thitc trén nhu 1a digu kién dé
Iuza chon cic phuong phédp mo da nghién ctru.

1. PAT VAN PE
Trong thurc té nhiéu rng dung mo thudng duoc qui ve gidi bai todn suy dién md duoc cau tric
nhu sau:

If X1 :All and XQ :Alg ... and Xn :Aln then Y:Bl
If X1 :Agl and XQ :AQQ ... and Xn :Agn then Y:BQ

If X; = Ap; and Xo — Ao ... and X,, = Ag,, then Y = By
X1 :A()l and X2:A02 ... and Xn:AOn

Tinh Y = By (T)
Trong d6 X; 1a céc bién mo trén va tru Uy, i =1, ..
Y 13 céc bién mo trén v tru V.

Aij, By, 1=0,...,k, 7=1,..., n 1a cdc tap hop mo cia U va V.

ST

Cdch gids:
1) Dua trén luat hop thanh dé xay dung cic quan hé m& va sau dé tich hop véi gid thiét dé suy ra
két qud. Cu thé nhu sau:

- Tai luat thtr ¢ (i = 1, n) xay dung quan hé R; (Aip, ..., Ain, Bi).

k
- Xay dung quan h¢ R= A R
i=1

k k
- Tinh Ao == v A01 hOéC Ao == A0i~
i=1 i=1
- Cudi cing By = Ag o R.
Nhuoc diém clia phwong phép nay la: trong trueomg hop cé nhiéu luat (k 1ém) dan dén do phite
tap tinh todn cao, sai s6 tinh todn 16n, két qua khong déng tin cay.

* Cong trinh dwoc sir hd tro mét phan cia Chwong trinh Nha nuwéc vé nghién ctru co ban
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2) Phuong phép noi suy va tich hop mo:
Cé6 thé dit Ay = Ayy, Ara, ..., Aip)

Ak = Ap1, Ak, . Akn)
13 cdc tap mo cda vu tru tich U™,
Lic dé bai todn (I) dua vé dang:
If X=A4, then Y =5

If X =A; then Y = By

Tinh Y = By (1)
Trong d6 X 1a bién m& cda v tru U™,

Dé gidi bai toan (II), nguoi ta thuong do thong tin quan hé gitra cic A; (i = 1,...,n) va Ao,
ki hiéu d;(A;, Ag), tir d6 suy ra thong tin quan hé gitra cic B; v By. Va tim ra 1oi gidi bai todn.
Céc d;(A;, Aog) duoc tich hop tir d;;(Aij, Aoj) (1 =1,...,n,7 = 1,...,n) theo cdc phuong phép tich
hop trung binh trong s6, tich hop gid tuyén tinh hoac tich phan dic biét v.v... T do do thong tin
di(A;, Ag), suy ra do do thong tin quan hé gitra B; va By (ki hiéu 1a d;(B;, By) dé gidi bai todn goi 13
qué trinh noi suy. Phuong phap noi suy m& tuyén tinh coi d;(A;, Ag) 13 do gan nhau (khodng cdch
tuyén tinh) gitta A; va Ag. Phuwong phép nay cé nhieu wu diém, song han ché 1a chi 4p dung chui
yéu trén cidc tap mo ma ham thudc cé dang hinh tam gidc va hinh thang.

Sau day xin trinh bay trén mét do do théng tin quan hé gitra A; va Ay muc dich dé gidi bai
todn trén:

If X=Athen Y =8B
X =40

Tinh Y = By (TIT)

Bai todn (I1I) 1 co s& dé gidi bai toan (I1) va tir d6 gidi bai toan (I). Do do thong tin quan hé
gitra hai tap m& A vA B ki hiéu 1a I(A, B) 14 chi mitc bao ham mo ¢é ¥ nghia chi do tin cAy cia
ménh dé “A 14 tap con cia B”. T chi mitc bao ham gitra hai tAp md s& xAy dung so do dp dung
cdc phép noi suy mo mot cidch hiéu qui.

2. MOT SO KHAI NIEM CO SO

2.1. Tap m¢ 14y gia tri khoang
a. X # ¢ 14 mot tap, DJ0, 1] 14 nhimg tap con déng cia khodng don vi [0,1]. Tap m& A nhan gid
tri khodng trén X dwoc xdc dinh nhu sau:
A= {{x, Ma(z)) |z € X}, trong do:
Ma: X — D[0,1],
z = [Map(x), Mav (@),
[Mar(x), May(x)] 1a khodng déng chi mitc do thude cia x ddi véi A ¢ can trai va can phii 1an lwot
la MAL(x) va MAU(x).
b. Ki hieu IVFS(X) 14 tap cdc tip m& nhan gid tri khoang trén X.
X4c dinh cdc quan hé thit tu sau diy trén IVFS(X).
VA, B € IVFS(X); ¥ € X:
1) A< B& Map(z) < Mpr(x) va My (X) < Mpy (),
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2) Br Ae Map(z) < Mpr(z) < Mpy(z) < May(z),
3) A=B < Mar(x) = Mpr(X) vi May = Mpy (x).
c. Vidu: Cho X =Y = {1, xa, 3, x4, @5, Ts, T7, Tg, Tg, T10}. Liic d6 A, B € IVFS(X) nhu sau
A = {{z1, [0, 0]), (=2, |0, O}, (z3, [0, 0,3]), x4, [0,75, 0,80}, (x5, [0,94, 0,95]),
(xg, [0, 0]), (x7, [0,94, 0,95]}, xs, (0,75, 0,83]), {zg, [0, 0,3]}, (z10, [0, O])}.
B = {{z1, [0, 0]), (w2, [0, O]}, (x5, [0,9, 0,93]), =4, [1, 1]}, (x5, 0,9, 0,93]),
(g, [0, 0.8]), (7, [07 0]), s, [0, 0]), (zo, [0, O]}, (@10, [0, O]} }-
Ao = {{z1, [0, O}, (w2, [0, 0]}, (x5, [0,90,95|ra, =4, [1, 1]}, {x5, [0,9, 0,95]),
(g, [0, 0,8]), (@7, [0, 0]), @s, [0, O]}, (@9, [0, O]), (@10, [0, O)}.
2.2. Chi mic bao ham md nhén giad tri khodng cia hai tap mo
a. Cho A, B € IVFS(X), ki hiéu I(A, B) chi mitc tin cay khd nang tap A 1a tap con cia tap B, chi
mitc tin cdy nay nhéan gié tri khodng; cu thé:
(A, B) : IVFS(X) x IVFS(X) — DI[0, 1]
(A, B)a I(A, B).
Trong d6 I(A, B) — (IL(A, B), Iy (A, B)].
b. Biéu thitc todn hoc xdc dinh I(A, B):
Cho U = {u17 U2, ..., Un}, A2 tdp mo trén U. Ki hiéuy;

[AllL = ZMAL w); | Allv = ZMAU u);

Manp(u) = mlH{MA( ), Mp(u)}; MAuB( ) = max{Ma(u), Mp(u)};
I(A, B) = [IL.(A, B), Iy (A, B)], trong dé
[ANB|L |ANBlu

1Al [Allv
Ro rang véi cdch xdc dinh I(A4, B) nhu trén da c6: YA, B € IVFS(X),
I(A,B) = [1,1]< A < B,
I(A,B) = [0,0] & AN B = {x, [0,0]) |z € X}.

I.(A, B) = , Iv(A,B) =

c. Vidu: V&i A, Ag 1a nhitng tap mo trong vi du & muc 2.1 theo cich tinh trén c6 két qué sau:

IL(A07 A) = 07597 IU (A07 A) - 07827 I(A07 A) - [07597 0782]

3. UNG DUNG CUA CHI MU'C BAO HAM MO NHAN GIA TRI KHOANG
TRONG NOI SUY MO

3.1. Thuét todn 1. Gidi bai todn (I11)
Buéce 1: Tinh I(Ag, A).
Buéc 2: Xay dung tap ¥(I(Ag, A)) := {{y, [I (Ao, A), I (Ao, A)]) |y € Y }.
Bude 3: By — A(W(I(Ao, A), B).
K{ hiéu tap By tinh theo thuat todn niy la Bo(¥), ro rang ta cé:
¢ Bo(V) < B.
« Néu Ao < A = (Ao, A) — [1, 1] thi Bo(¥) — B.
Vi du. Véi cédc tap A, Ag, B cho & vi du muc 2.1 va do két qua tinh dwoc & muc 2.2 da cho
1(Ap, A) = [0,59, 0,82]. Theo Thuat todn 3.1 ta cé:
W(I(Ag, A)) = {{ws, 0,59, 0,82)) | € X, i = 1,10}, i X = Y, v&
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Bo(¥) = {{z1, [0,0]), {2, [0,0]), (w3, [0,59, 0,82]), (x4, [0,59, 0,82]), (x5, [0,59, 0,82]),
<x67 [07 078]>7 <:1377 [070]>7 <x87 [070]>7 <x97 [070]>7 <x107 [070]>}

3.2. Thuét todn 2. Gidi bai todn (I11)
Buéc 1: Bang phwong phap binh phwong nhé nhat xap xi can trai ciia ham thuoe My (z) = ayx

Buéce 2: Lam twong tu nhur bude mot doi véi tap Ag. Tie: My, r(x) = a071xb?.

by

Buéc 3: Rit x tir Maz(x) = a12® va thay vao My, (z) ta cé:

a s
My (@) = =7 M véi by £ 0).
al ’

, ~ ~ . a ,
Buéc 4: Xay dung tap: Q1 = {{y, Mg, (y) = min{1, boojbl MEH P )Ny e Y}
CLl ?

Budc 5: Liap lai cdc budce trén cho can phai dé xay dung tap:

: G 0,1 1
Qo = {{y, May () = min{1, 22 M " ()}) |y € V).
CLl ?

Buéce 6: Tap két quéd Bo(Q) duoc tinh nhu sau:
Bo (Q) = {<y7 [min{MQl <y>7 MQz (y>}7 maX{MQl <y>7 MQz (y>}] | yC Y}

Véi 6 bude cia Thuat todn 3.2, ¢ dinh 1§ sau:
Binh 1. Chop € R* U{0} va cho A € IVFS(X), néu Ay = AP thi Bo(Q) = BP.
Chitng manh.
1. Duing phuong phép binh phirong nhéd nhat dé xap xi gid tri hAm thude, tirc 14 phdi tim a1, by, as, by

sao cho: Mar(x;) ~ ajx May (x;) ~ asx??, i=1,...,n.

(2 [

Gid str: Ja1by sao cho: Mar (x;) ~ alel . Khi dé:

In(Mar (x;)) ~ Inay + by Inz; < Inay + by Inz; — In(Mar(x;)) =¢&; (g5 > 0)

T

= Z [lnal + by Inx; — ln(MAL(:Jci))]Q = ZE? ) (%)

i=1 =1
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T

Bai todn qui vé tim a; va b; dé Z £2 nhé nhat. Muén vay dao ham riéng vé trai ciia (*) theo a; va
i=1

by phai thda hé hai phuong trinh tuyén tinh sau:

nlna; + (Zlnx» b = ZIH(MAL (x3))
i=1 i=1
(Zlnxi>lna1 + (Zln2x¢>b1 = Zlnxi(MAL(xi))
i—1 i=1 i=1

2. Gid st bang phuong phip xap x{ néu trén ta cé:

()

Mar(z;) = aixi’l va Ma,r(x;) = a071x?°’1 voi Mayr(x;) = (Map(z:))?, i=1,...,n.

Tir (%) suy ra:

nlnag 1 + (Zlnx»bo 1= Zln Ma, () ZlnMAL ; prln(MAL(:Jc))
i=1

i=1 i=1

= nplna; +p< Zlnxi> by . (3 % %)
i=1

(Zlnx»lnao 1+ (Zln :Jcl>b0 = Zlnxl In(Ma,r.(z;) Zln:}cl In(M AL (x;)

i=1 i=1 i=1

= nas InME () = p( Y Inw) (D2 m%e)b.

;nx nM¥E, (x an lna1+p ;nx 1 (% s k)
Tir (% % %) cd

0,1
1 —<§1 ) (pb1 — b
na1 nx; J\poy 01)

i=1

Tir (% %) cb

S i)l —’:(§j12¢> by — bo.1).
(il nx. n a]f Z n-x (p 1 071>
Tt hai biéu thic trén véi chd ¢ rang: ( E ln:)cl> ( E In :Jcl> # 0 ta cé:

P P
pbl*b01 va ap1 = dy. (%1*01)

Chting minh twong tu cho trudong hop: Map (z;) = ap 2 vi May (z;) = a072x?°’2.
Vay da chirng minh duoc rang theo Thuat todn 3.2 néu Ag = AP thi Bo(Q) = BP.
Vi du 3.2. Véi cdc tap A, B cho & vi du & muc 2.1 va tap Ag cho nhu sau: (Ag = A?)
AO — {<x17 [070]>7 <x27 [070]>7 <x37 [07 0725]>7 <x47 [07567 0764]>7 <x57 [07887 079]>7
<x67 [17 1]>7 <x77 [07887 079]>7 <x87 [07567 0769]>7 <x97 [07 0725]>7 <x107 [070]>}
Thuye hién Thuat todn 2 dé xdc dinh By(Q) cic bude cu thé nhur sau:

Buéc 1 va buéc 2: Gan gid tri cho cdc x; dé thanh 1ap va gidi hé phurong trinh tuyén tinh (xx). Céc
x; duogc gan tri nhu sau:

x1:0717 :Jc2:0727...7:r10:1.
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Két thiic cdc buéc nay cé:
a; = 0,894, by = 0,051, ag; — a® = 0,799, bo; = 2b; = 0,102.
Buéc 3 va buée 4: Xay dung tap
Q= {ly: May () = 0 i ) [y V)
1

= {{y, Mg, (y) = 1.MpL(y)) |y € Y}
= {{z1, 0, (x2, 0), (w3, 0,81), (x4, 1), (x5, 0,81),
<x67 0>7 <x77 0>7 <x87 0>7 <x97 0>7 <5E107 0>} vi lé,,y Y =X.

Buéc 5: Lap lai cac buéce trén, thu duoc
a9 — 078217 bg == 071297 age — CL% == 076747 bog == 2@2 == 07258

va xay dung tap Qs :

Q2= {(y, 1.Mpu(y)) |y € Y}
= {{z1, 0), (@2, 0), (@3, 0,9), (x4, 1), (x5, 0,9), x6, 0,64), (27, 0), (xs, 0, (g, 0), (10, O)}.

Buéce 6: Két qua By(Q) duoc xay dung nhur sau:

BO(Q) - {<x17 [070]>7 <x27 [070]>7 <{E37 [07817 079]>7 <x47 [17 1]>7 <{E57 [07817 079]>7
<x67 [07 0764]>7 <:1377 [070]>7 <x87 [070]>7 <x97 [070]>7 <x107 [070]>}'

Ro rang Bo(Q) = B2

3.3. Thuét toan giai bai toan II
Buéc 1: Theo Thuat todn 3.1 hodic 3.2 tai moi ménh dé If X = A; then YV = B; va X = Ag,
tinh duoc: By (Q) hosc By (V), i =1,..., k.

k

Buéc 2: By (¥ = \/(Bo,i(\lf))7 Bo(Q) = \/(Bo,i(Q)>~

i=1 i=1
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4. NHAN XET VA HINH THANH SO PO PIEU KIEN VAN DUNG
CAC PHUONG PHAP

- Néu An Ag = {(=, [0,0]) |z € X} thi I(A4o, A) = [0,0], do A6 Bo(Q) = Bo(¥) = {(y, 0]) |y €
Y}, két qua nay 16 rang khong chinh xic, do dé ta khong thé ding cic thuat todn néu trén. Ta
chuyén sang cdc phuong phép suy dién khéc chdng han nhu da giéi thiéu & phan dat van de.

- Néu I[Ag, A] = [1, 1] thi Ag < A = Ay = AP (p > 1). Néu theo Thuat todn 3.1 thi By(¥) = B,
con theo Thuat todn 3.2 ta ¢6 Bo(¥) = BP, 1o rang trong truong hop nay cich ding Thuit toin 3.2
cho két qua chinh x4c.

- Néu T[4, Ap] = [1, 1] thi A < Ag = Ay = AP (p < 1). Trong treong hop ndy theo Thuat todn
3.1 thi By(¢) < B con theo Thuat todn 3.2 thi Bo(Q) = BF > B (p < 1), ro rang trong truwong hop
nay Thuat todn 3.2 cho két qua

k
- Néu ¢6 I(Ag, A;) =10, 0] thi theo Thuat todn 3.3 c6 By(¥) = \/ (Bo;(¥)). Tuy vay néu

i=1
i#]

k
X =[] A; thi bao ciing tinh dugc Bo(W).
i=1
- Dira trén nhirng diéu da phan tich trén, ta cé so dé dieu kién 4p dung cdc phirong phép suy
dién mo nhur sau:

N True Dung cic phuwong phip
I[Ao, A] = [0, 0] suy dién khéc da biét
False
B True Phuong phép: Theo
I[Ag, A] = [1, 1] Thuat todn 3.2
False
True Phuong phap: Theo
1A, Aol = [1, 1] Thuat toan 3.2
False

Phuong phép: Theo
Thuat toan 3.1

5. NHAN XET

Chiing t61 gidi thiéu chi mic bao ham mo gitra hai tap m& nhan gid tri khodng va dung chi muc
bao ham do théng tin quan hé gitra hai tAp m& dé thue hién phép néi suy mo trong lap luin xap
xi, dong thoi dé xudt mot s6 thuat todn suy dién mo va so doé dieu kién 4p dung ding. Céc két qua
trén da va dang duoc tdc gid van dung trong viéc xay dung Hé tro gitup quyét dinh ddnh gia qua
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trinh hoc tap va tu dudng hoc sinh phd théng trung hoc bude dau thu diroc két qué tot.
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