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Abstract : Based on the intuitionistic fuzzy set theory, a multi-stage decison-making problem is discussed. Both
intuitionistic fuzzy set comparison posshility degree formula and interval-valued intuitionistic fuzzy set comparison
poss hility degree formula are developed. According to the regular dynamic programming theory, the concepts of
interval-val ued intuitionistic fuzzy dynamic programming and its optimal solution are provided. At the same time, the
mathematical model and the optimal agorithm of the interval-valued intuitionistic fuzzy dynamic programming are
built. It ispointed out that intuitionistic fuzzy dynamic programming is a specia case of interval-valued intuitionistic
fuzzy dynamic programming. Numerical analyses shows the reasonableness and feashility of the algorithm. This
paper suggests a new area in the application of uncertain dynamic programming and intuitionistic fuzzy set theory.
Key words: Interval-valued intuitionistic fuzzy set; Posshbility degree; Dynamic programming; Optima solution

[2]

(1

(3]

[36]

1 2009-01-11; 1 2009-05-14.
(70701017) ; (Y0553-091) ;
(072102340009) ; (2007BJJ014) ;
(082400440100) .
(19699 , , , , ; (19649 , ,



1 9
A={ xPa(x),va(x) | x X},
e A = ([Ma Ma],[Xa,val). (3)
Ha(x) = [Ma(x) Ha(x)] <[0,1],
Va(x) = [xa(X) ,va(x)] €[0,1],
Ha(x) +va(x) <1.
2
2.1 i =Ma, M2 = 1- va,
1t X , X Hh =HPa,HR =1- va,
Tla =HR - i = 1-Ha - Va,
A={ xHa(x),va(x) | x X}. (1 ~ o - - -
Pa X -[0,1],va X -[0,1], Ta =Ha-Ha =1-Ha- v,
X X, 0<Ha(x) +va(x) €£1.Ha(x X o A
A | va(x) x A AT= (A MR], MR HRD). (4)
. X (4) A
IFS(X). 2.2
2[7] A IFS( X) 1 5[1O] Va, b R,
Ta(x) =1-Ha(x) - va(x)  x 1, a>b;
A ( ) X p(a>h =y12, a= b; (5)
A 0,a<bh
38l X X a>b .
6 VA,B IFS(X),
A={ xPa(0,%a(® | x X. (2 A={ xHa(x) va(x) | x X},
Ua(x) = [Ma(X) Ha(X)] S[0,1],Va(x) = B={ xMe(x),ve(x) | x X}.
[va(X) ,va(X)] €[0,1], x X,
SUupl a (X) +supva(x) < 1. X HA(X) =Ha(X),HR(X) =1- va(x),
HES(X) . ME(X) =Ms(x) ,Ms(x) =1- vs(x),

infda(x) = supta(X),infva(x) = supva(x) ,

IHFS(X) X

4[8] A_,g
1) AnB =
{ X,[Ha(®)  He(x) Ha(x) Hs(x],
[va(® () va(®  va(®] | x X
2) AnB =
{ X,Ha(®)  He(x) Ha(x) Hs(X)],
[va(®) V() Va(xX) Vva(X] | x X;

3) A% ={ x,Va(x) Ha(X) | x X};

4) A B Vx XMa(x) SHs(X),
Ha(x) S He(x), (X = (X)) ,va(x) =
ve(X) ;A = B A €SB B CA.

A X X

A

( [9])_

X

Ta(Xx) =1-Ha(x) - va(x),
Te(x) =1-He(x) - va(x),

p(A = B) =

Min{TTa (x) +Ts(x) max Ui (x) - WE(x) .0)}
Ta (X) +Tls (X)

(6)
A =B
Ta(x) =T (X)
= A B Ma(x)
Me(x) A=2B (6)
(5) .
1 VA,B,C IFS(X), (6)
1) 0< p(A=2B) <1,
2 p(A =2B) =1 1- w(x) <
Ha(x);
3) p(A =2B) =0 1-He(x) <
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va (%) ; (w1, w2, ,Wn) Wi,
4) p(A=2B) +p(B=2A) =1,p(A=2A) = Wi, Wi = Min wi, Wi, = max wi,
vz Ar Az A. = Ay,
5 p(A=B) 212 Al A An = Ay
Ha(x) - va(x) ZHe(x) - ve(X); A, Ay AL Az, An
p(A=B) =12
Ha(x) - va(x) =He(x) - ve(X);
6) p(A=2B) 212,p(B=20C =12, 8 9
p(A =20 =12 8 9
[11]
7 VA,B 1IFS(X), 3
3.1
A= ([WA MR],[HR HR])
B = ([M&ME], M5 HE]) 1)
N E={a.,e, ,e},;
p(A 2 B) = ,
. Min{Tta +T max (R - Wb ,0)} , U={w,k, ,ud.
2{ Tl +Tlg * 2) [0, T]
min{lTa +Ts . max@3a - U5.0)} [0. 7] : (e t] k=12, n, 0
A +Tg } (7 =t <t < <th= T, k (te1,tc]
A=B u(td) U,
6 7 , 3) k-1 (tke2 ,te1]
(7) (6) . e(te1) , k (te1,t] u(te)
(7) (6) 6 K e(t) e(t1)
2.3 u(te)
8 VA,B IIFS(X), G(A e(t) = fle(tes) ,u(td), k=12, ,n
B)=A B,H(A,B)=A B (10)
_ B, p(A=2B) 212 ,
G(AB) =y — (8)
A, p(A =2B) <12; S(U) = (si)ixm , si E,
HAB) = F p(A:z E:s) >1/2 9 e E, u U,
B, p(Az2B) <v2 Sl |
G(A.B) H(A.B) A si = f(e,u),i=1,2 l,j=1,2, ,m
B B (11)
A 4) e(to) ,
IFS(X),i=1,2, ,n,n=2, (3) (7 ( to= T ) £
pi = p(Ai 2 Aj)),i,j =12, ,n,
p = (pi)nxn. p Bh(a) = b =
. { eldm(e) ,vm(e) | & B IIFS(B,
( Wi :m[jzpij i=1,2 I
tp o1 i=12, P B = (Bu.Be, .Bi) (12)
w = (w1, w2 , Wn) W1, W2 , Wh n .
5) K (te1,t],k=1,2, ,n,
9 VA: IIFS(x),i =1,2, ,n, n u; U
> 2, p= (pij)nxn w = Ek(Uj) :Ekj =
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{ uPa(u) va(w) | U} 1HFS(U), p" w = (Wi, Wz, ,Wn).
j=1,2, ,m Wi, wij, = lrl’liaé)ani, (Bn—li) =
_ o _ Gn(e JUig) . U
G = (Ga,Ce, ,Cn) (13) max(u)  Bu(f(e,u)),
k s.t. y U
2 ’ un (i) = u,, n-1
e(to) u(ty) ,u(t) ,  ,u(ts), e (i)
e(t) E : 2) e E, 1) n-1
e(to) u(ta) ,u(t) , ,u(ts) Bri = (B,
e(tr) = e(T) - Bivz, beni), , 1
e(to) b,
G,k=1,2, ,n, L a1
u(t) ,u(t) , ,u(ts),
a(w) k=12, o, - . ;
e(™, bin 1 (&) bn 11 bin12 bin-11
un(i) un(1) Un(2) un(1)
3.2
3) b = (ba,be, ,Bd),1<k<n,
3.1 1) 5) e, u U,
e(t) , G(a,u) =c(uw) b(f(e,w),
U™ ={ul u= (u(t),u(t), ,u(t),e(t))}, i=12, .m,
e(t)) = f(e(t) ,u(t)), maxc(u)  b(f(e,u)),
e(t) = f(e(t) ,u(t)), s.t.y U, (16)
G(e,w) , &l(a,w),
e(t) = f(e(tns) ,u(tn)). Ge(e, un) P’ w =
u’ (= Yu = (Wi, w2, ,Wm), wit,  wpt o=
(u(t) ,u(t) , ,u(t),e(tn)) U7, max wi, uw(i) = u-,  w(i) (16)
F(W =c(u(t)) &(u(t)) bni = G(e,ur).
C(u(tn))  ba(e(tn)), (14) 4) e E, 3, k -
& 1 Ber =
E(d) = F(u) , (15) (bev1,buenz, ,buni),
f o= (F (), F (), (). € () ? > k1
e(tk-1) e e el
bk (&) b1 1 bk 2 B 1
uk (i) uk(1) uk(2) uk (1)
1) e E,
G, b S(u) , 5) k=nn-1, ,2,1.
u U, (7) 3 4, 2.
(8) 6) e(b) =, E, k=1
Gi(e,u) =G(u) b(f(e,u)), 2 1
i=1,2, ,m; b w (io) , (10)  e(t) =
m Gn(e,uw) ,G(e,w), f (e, ,w (io)) , k = n,
,Ga(e, Un) p" e(tn1) = a_,, k =n 2( 1)
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Un (in1) (10) e(t) = f(e,,, 3¢ 4 : i ( 5),
Un (in1)) , b ( 6) S = (U), (7
d o= (w(io) ,w(is), ,un(in1),e(ts)) U, (8)
d (15) , G (e ,w) = ([0,3,0.7],[0.5,0.6]) ,
Gi(e,w) = ([0.6,1],[0.8,0.9]),
: Gi(e,w) = ([0.1,0.4],[0.2,0.3]),
(6) . Gi(e,w) = ([0.1,0.5],[0.3,0.4]),
Gi(e,w) = ([0,0.2],[0.1,0.1]).
P, w =
4 (0.2358,0.2969, 0.1593, 0.1914, 0.1167) .
, 4 w w = 0.2969, w (1) =
5 , E={a,e,e,a},U={u,w, W, b = Gi(e,w) = ([0.6,1], [0.8,0.
U, W, ), 4 : 9).
3 \ w@) = w, b= Ge,w) =
4 , ([0.9,1],[1,1D);w(®) = &, b = G(e,w)
e & a e a = ([0.4,0.7],[0.5,0.6]) ; w(4) = w, bu =
e e e e a G (e,w) = ([0.4,0.7],[0.5,0.6]). B =
s(u) = , L
a e &8 e (s , b2 , boss , bosa) (w (1),
e e & o w2 ,w@) ,wd)) = (k,k,w,w).
: 3 4, k=3,2,1,
(3 3 4 bbb
, 5 6 : 7( : (3)
: ).
=n=4m=5, 1) e(to) , e(t) = &, 7
2) 3 S(u) d U,
3
u1 u2 us us Us
c(u) ([0,0.1],[0.8,0.9]) ([0.1,0.2],[0.5,0.6]) ([0.1,0.3],[0.4,0.6]) ([0.5,0.6],[0.2,0.3]) ([0.8,1],[0,0])
c2(uj) ([0.2,0.4],[0.4,0.5]) ([0.9,1],[0,0]) ([0.3,0.4],[0.4,0.5]) ([0.2,0.3],[0.4,0.5]) ([0,0.2],[0.5,0.7])
G(u) ([0.1,0.2],[0.5,0.7]) ([0.1,0.3],[0.5,0.6]) ([0.8,0.9],[0,0]) (10.8,1],[0,0]) ([0.1,0.3],[0.5,0.7])
ca(uj) ([0.3,0.5],[0.3,0.4]) ([0.9,11,[0,0]) ([0.3,0.4],[0.4,0.5]) ([0.1,0.3],[0.5,0.6]) ([0,0.1],[0.8,0.9])
4
e e €3 4
ba (er) ([0.1,0.2],[0.6,0.7]) ([0.4,0.5],[0.3,0.4]) ([0.6,0.8],[0,0.1]) ([0.9,1],[0,0])
5
u1 u2 us U4 Us
¢(u) ([0,0.2],[0.1,0.1]) ([0.1,0.5],[0.2,0.4]) ([0.1,0.6],[0.3,0.4]) ([0.5,0.8],[0.6,0.7])  ([0.8, 1],[1,1])
c2(uj) ([0.2,0.6],[0.4,0.5]) ([0.9, 11,[1,1]) ([0.3,0.6],[0.4,0.5]) ([0.2,0.6],[0.3,0.5]) ([0,0.5],[0.2,0.3])
ca(uj) ([0.1,0.5],[0.2,0.3]) ([0.1,0.5],[0.3,0.4]) ([0.8,11,[0.9,1]) ([o.8,1],[1,1]) ([0.1,0.5],[0.3,0.3])
S (u) ([0.3,0.7],[0.5,0.6]) ([0.9,1],[1,1]) ([0.3,0.6],[0.4,0.5]) ([0.1,0.5],[0.3,0.4]) ([0,0.2],[0.1,0.1])
6
e1r e €3 4

bs (&) ([0.1,0.4],[0.2,0.3])  ([0.4,0.7],[0.5,0.6]) ([0.6,1],[0.8,0.9]) (10.9,1],[1,1])
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7
er € €3 e
bs (&) ([0.6,1],[0.8,0.9]) ([0.9,1],[1,1]) ([0.4,0.7],[0.5,0.6]) ([0.4,0.7],[0.5,0.6])
4
us (i) U2 Uz Uz uz
b2 () ([0.6,1],[0.8,0.9]) ([0.8,1],[1,1]) ([0.4,0.7],[0.5,0.6]) ([0.4,0.7],[0.5,0.6])
3
uz (i) U3 Ua Uz, Ua Uz, Ua
bi(e) ([0.4,0.7],[0.5,0.6]) ([0.4,0.7],[0.5,0.6]) ([0.8,1],[1,1]) ([o.8,1],[1,1])
2
uz (i) Uz uz uz uz
(e) ([0.5,0.8],[0.6,0.7]) ([0.4,0.7],[0.5,0.6]) ([0.8,1],[1,1]) ([0.5,0.8],[0.6,0.7])
1
ua (i) s Us, Us Us s
F o= (s, 0,u,w,.e), AN [M].
F( uA) - , 2005.
& () & () & (w) & () 54(61) - (Luo D. Analytic methods for grey decisonmaking
M1]. Zhengzhou: Yelow River Conservancy Press,
([0.8,1].[1,1]) . [M]. 2hengz Y
3) 2005.)
A [4] : , . [M].
F(J4) = ([0.8,1],[0,0]). , 2004,
) (LiuB D, Zhao R Q ,Wang G. Uncertain programming
_ Us Y Y Y with applications[ M ]. Beijing: Tsnghua Universty
o) = & & & & & Press, 2004.)
5 [5] , (Fuzzy) [M].
: , 2002.
(Peng Z Z, Sun W Y. Fuzzy mathmaticas and its
application [ M ]. Wuhan: Wuhan Universty Press,
’ 2002.)
[6] : [D].
) , 2006.
(Liu Y X. Intuitionistic fuzzy programming theory and
applications [ D ]. Dadian: Daian Univerdsty of
’ Technology Doctoral Dissertation, 2006.)
’ [7] Atanasov K T. Intuitionistic fuzzy sets[J]. Fuzzy Sets
( ) and Systems, 1986, 20(1) : 87-96.
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