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Absract: In this pgoer we propose sme extended continuous interva argument OWA (G-OWA) operator ,such as
weighted G-OWA (WG OWA) operaor ,ordered weighted G-OWA (OWC OWA) operaor ,and combined CG-OWA (CC
OWA) operaor ,and sudy some o their characteridics. Based on these operators,we develop two goproaches for
lving uncertain multi-attribute multi-person decidon-making problems and uncertain multi-attribute snde-person
deci Sor-maki ng problems ,repectively ,in which the atribute wel ghts are conpletely known and the ettribute val ues are

interva numbers. Fndly ,an illugrdive exanple is gven.
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2 COWA
Yager 1988 (OWA)
2.1 'R -R,
fw(al,az. ,an) = Wb , (1)
,Z b
W= W,, )" f W, [0,1], Zooj =1, b (a,
j
&, ,a) j R , f (OWA)
OWA : (ar,2, ,a) a W
Wi i . ,OWA
OWA , Yager
2.2 [a,b] :
1
b(LaoD) = L0y y(n- a)dy, 2

o dy
p:[0.1] -[0.1] :
1) p (0) =0;
2p (1) =1;
3 x>y, p(x)=2p(y).
f OWA , COWA .p
nmonotonic (BUM) )
COWA e
2.1( ) BUM o,
a<f([a,b]) € b
p(y) =y (r=0),
b+ ra

(badc unit-interval

b(la,b]) =~ (3)
3 C-OWA
G-OWA
G-OWA ,
31 [a,b](i=12, ,n)
o (fa.b] [2.0], [a.b]) = Swh([a.b]), (4)
& (a,b])(i=1,2, ,n (2 W= (W, Wa, W) [a,b](i=1,2,
n) W, [0,1],_nzwi = 1. g G-OWA , WG OWA
GOWA [a,b]
h(la,b])(i=1,2, ,n)
WGC-OWA :
3.1( ) [a,b](i=1,2, ,n),
mn{a} < g([a,b].[a k], Ja.b]) = _Zwifp([a 1) < max{ b}. (5)

3.2( ) i=1,2, ,n, [a,b]=[a,b], a=a,b=bh,
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gw([al,bl],[az.bz], 1[an;bn]) :fp([a,b])- (6)
3.1 [alibl]:[214] 1[a21b2]2[375]7[a37b3]:[516]1[a41b4]:[174]1
w=(0.3,0.2,0.4,0.1)", BUM p(y) =y, @ 3 ),
f([a,b]) —_ B ([a,]) = =i fp([aa bs]) = =16 fp([a4 hh]) = 2.
(4)
6 ([a b] [&,b] [a,b] [a b)) =03xS +02xPr0axPr01x2=2
32 Ja,b](i=1,2, ,n)
Qo ([, 1], [ &, ,0], Ja, b]) = _Zwifp [am 6ol . (7
c@mo@, o(n) (12, n
o (& Byl >fp([6h(|) o1 .i =2, ,n, (8)
h([an.bepD (=12, ,n (2 W= (W W, 0,)] 0]
W, [0,1],_ani =1, e
wi:Q[—riJ-Q[i'nlJ,izl,z, n, (9
Q :
0 r <da
Q(r):Br:g, a<r<p (10)
1, r>p
aBor [0 C " Q
(a pB)=(0.3,0.8 ,@@ B) =(0,0.5), (O(B)—(0510) 0] COWA
OWGC-OWA
COWA [a.b] ,
fp([a,h])(|:1,2, vn) ’ fp([ailb]) mi
W, i
OWCOWA :
3.3( ) [a,b](i=1,2, ,n),
m{a} <@o([a,b],[a. k], [a . ]) <max{b}. (11)

1) W =1w; =0, j#i,

Po([a 0] [a,b], Ja.,b]) =%([aw. .ol . (12)
h(lan . Bonl) H([a,b])(i=1,2, ,n) i : , w=(1,0,0,
0’

Po([a ] [a.bk], [a.b]) =ma{fh([a.b])}, (13)
w=(0,0, 17,

Po([a ] .[a, k], [a,b]) =mn{f([a,.b])}, (14)

2 w=(1/n2/n, ,1/n",
0o((a.bi] [2.b], [a.b]) =5 Th(lab) (15)
3.4( ) i=1,2, ,n, [a,b]=[a,b],
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Qo ([a,bu] [, k], [a,b]) =6 ([a,b]) (16)
3.5( )

Go([a,bu] [a b], [an.b]) =@([d:, 6] [d2.H2], [da.Ba]) (17)
([d:,B1],[d2,62], [da,6.]) ([a,b][2,0], [a,b]) .
3.2 [as,bk]=[10,15] [ & ,k]=[4,8] ,[ @ ,bs] =[16,19] ,[ &s ,bu] =[11,13], BUM
p(y) =y?, @ (@ ),

b([a b)) =5 6 (a.n) =5 b0abn) =186 (an) =5,

h(law . bol) =18.6([ap .ba]) = %O,fp ([ae .Ba]) = %7,1% ([aw .Bw]) = 2_30
(9) (10) w=(0.5,0.5,0,0) . (7)
Qo ([ 0] [ 0], [a,bs] [ a,b]) :0.5x18+o.5x4§0+0x3—37+0x2—39:4—37.
3.3 [a,b](i=1,2, ,n)
how([a,bi] [a,k], [a,]) = Swh ([aw . .bol) ., (18)
W= (W 0, 0W,)" h W, [0,1], Zm‘ =1, R(awn.bol
(”lep ([al,bl]),rwzfp ([az,bz]), » Wiy ([aﬂ!bn])) [ ,0(1) o
@, o() @2, ,n W= (W We, W) [a,b](i=1,2, ,n)
Wi [0,1],_zwi:1,n H(a,b]) (=12, ,n (2 , h
COWA , CCGOWA
w=(1/n,1/n, ,1/n)", CCOWA OWGCGOWA o w=(1/n,1/n,
1/ n)T, CCOWA WG OWA . ,OWGC OWA WG OWA CCOWA
.CCGOWA :
3.3 [a,0]=[0.5,0.6],[a,b]=[0.2,0.3],]a,b]=[0.4,07] ,[a ,b]=[0.5,0.9],
w=(0.2,0.3,0.1,0.4) ", BUM p(y):y%, 2 3
),

pllabl) =24 (a b)) =26 (a.b) =2 b(a.b]) =T

h(aw . bol) = g_é,l'_p([ax(z) ol = 5_3,5([35(3) Bael) = %,5([%(4) el = %
(9) (10) w=(0,0,0.5,0.5". (18)
how([a,bi] [ @, b] [ a,bs] [, bi]) =0><%+0x§—g+0.5x%+0.5x%:%0_

COWA
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: o WG OWA OWGOWA CG-OWA
4.1
, WG OWA ,
1 v X={X,%, X} O={u,tk, U} )
w=(wewe s w) ' we [0,0], Sw = L X, Y
) Xi Ui aij( ;aij:[a;yailjj])- K:(aij)nXm-
, [5] A ( :
) )- ﬁz(’F;j)l‘lxml 1’FIJ:[r:|rILjJ]i|:1!21 lnl]
=1,2, ,m.
2 WG OWA x(i=1,2, ,n) , z (w)
(i=1,2, ,n):
z(w) = g(fa,r2, ,Tm) = _Zw,-fp (). (19
J
H(m) (=12, ,n;j=1,2, ,m) COWA
B = 6D = [, B - v - iy (20
BUM P (s
3 Zl(W)(I:1121 1n) Xi(i=112| 1n)
4.2
( ). WG OWA OWG-OWA ,
1 D={d,d, ,d} A=QiA, A)T ) A [0,
t
1] ,k=1,2, ,t,z?\k=1. d D % X u U a ( ,a
ke
_[(alLJ)(k) a(aiLjJ)(k)])- Ak—(au )nxm- ﬁk:(?fjk))nme
FE=1NY (i) ri=12, nij=12, ,mik=1.2, t.
2 CCGOWA t Xi u (=12, ,njj=
1121 ym;k:lvzy 1t) ’ Xi u] rlj(lzlazy ,n;j:l,z, ]
m) :
n=he(@ 72, 7)) = Zwtﬁa(r("(k’) , (21)
W= (W W, )" h @ [01], yo =1, B (79
ki
At (7)) A2 (7). A G (FY)) k C@e@, oM @2, ,
t) t H () (=12, ,n;j=1,2, ,m;k=1,2, ,t) GCOWA
b(F7) = 6 DY .(N™D) =IOM((r”) Ty - () )y, (22
R:(rij)nXm-
3 R:(rij)nxm i y Xi

z(w)(i=1,2, ,n):
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z(w) = Wil (23)
jz 1)
w=(w; , W, , ,Wn)T W, [0,1], 'ZWi = 1.
4 z(w)(i=1,2, ,n) x(i=1,2, ,n)
5
5
, 4 ( )x (i=1,2,3,4) .
7 ( ) 1) (w); 2 (w);
3 (us); 4 (w) ;5 ; 6) (us) ; 7) :
w=(0.2,0.1,0.15,0.2,0.1,0.15,0.1) ". 3 d(k=1,23), A =(0.4,0.3,
0.3, x(i=1,2,34) ( 0 100 ), 3
, 1 3
1 d1 = (r(l))4x7
Uz Uy Uz Uy Us Us Uz
X1 [84,87] [90,92] [95,98] [60,65] [70,73] [80,84] [90,92]
Xo [93,95] [80,83] [60,62] [70,74] [85,90] [80,83] [82,86]
X3 [65 ,68] [75,80] [95,98] [62,65] [88,92] [70,73] [90,92]
Xa [75,77] [78,80] [55,60] [95,98] [85,89] [82,84] [84,87]
2 d> R, = (r(z))4x7
Uy Uy Uz Us Us Us Uz
X1 [60,65] [75,80] [90,95] [65,70] [70,74] [96,99] [73,76]
X2 [85,88] [60,65] [66,69] [65,68] [95,99] [75,77] [88,90]
X3 [60 ,64] [65,67] [75,80] [80,86] [90,95] [95,97] [89,93]
X [65,70] [60,65] [65,68] [96,99] [70,77] [85 89] [75 80]
3 ds = (l’us))4x7
Uy Uy Uz Uy Us Us Uz
X1 [70,73] [80,84] [85,90] [65,70] [80,90] [95,96] [70,74]
X2 [85,88] [70,75] [72,76] [80,83] [95,96] [70,75] [86,90]
Xs [90 95] [85,90] [80 ,84] [84 87] [95 98] [85,90] [80 85]
Xa [65,70] [70,80] [60,67] [64,70] [90,95] [85,88] [75,80]
1 BUM p(y) =y, (22)
b (1Y) = 84.75,$(r1(§)):90.50,&(r13):95.75,fp(rﬁ)):61.25,1‘;,(?1%)):70.75,fp(rié) 81.00,% (T9) =90.50
b (Ts) =93.50,6 (Ts ) =80.75,5 (75 ) =60.50,§ (75 ) =71.00,5 (T2 ) =86.25,f (s ) =80.75,% (7o) =83.00
(1)) =65.75,5 (T9)) =76.25,% (7% ) =95.75,% (Tw ) =62.75,% (T ) =89.00,§ (Ts) =70.75,5 (75 ) =90.50
t (7)) =75.50,% (75') =78.50,% (75 ) =56.25,b (Tsr ) =95.75,% (Tie') =86.00 % (Tis' ) =82.50, (74 ) =84.75
£ (T2)=6L25,5 () =76.25,5 (T2) =91.25 % (T2) =66.25,% (T2) =71.00,b (72) =96.75,, (&) =73.75
b (2) =83.75,5 (T9) =61.25, (7)) =66.75,§ (7 ) =65.75,6 (T2) =96.00,b (Ts ) =75.50,5 (7% ) =88.50
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b (7)) =61.00,% (7%') =65.50,% (75') =76.25,% (75 ) =8L.50,% (7' ) =91.25,% (75 ) =95.50,% (75 ) =90
£ (7)) =66.25,5 (7)) =61.25,f (72) =65.75,5 (7)) =96.75,% (T2 ) =7L.75,5 (7)) =86.00,f, (7)) =76.25
b (7)) =70.75,% (75)) =81.00,% (75 ) =86.25,6 (T ) =66.25,% (T ) =82.50 % (Tie ) =95.25, (v ) =71.00
b (T8) =85.75,5 (7)) =71.25,% (75 ) =73.00,% (7)) =80.75,% (7o) =95.25,f (Ta) =71.25,f, (7 ) =87.00
£ (19)=01.25.4 (F9) =86.25,8 (1) =81.00,6 (7)) =84.75,% () =95.75,, (7)) =82.50 % (7)) =8L.25
b (7)) =66.25,% (75) =72.50,% (Tis ) =6L.75,6 (4 ) =65.50 1;3 (7)) =91.25 % (Ta ) =85.75,% (747 ) =76.25
“ K , (9 (10 = (1/15,10/15 4/15) (21) 3
Xi u TW(i=123:j=1,2, 7:;k=12,3) , X
y; p(i=1,23;j=12, 7, R=(r;)axr:
63.930 74.140 83.110 60.550 72.200 87.390 68.53l
R = 79.510 63.910 64.660 69.910 87.360 68.860 80.62
72.715 73.570 74.560 74.845 86.470 82.130 80.7
61.690 64.480 58.770 81.430 78.850 78.780 70.83l
2 R i 7 xi(i=1,2,3,4)
z(w) = 71.9580,z(w) = 73.1010,z(w) = 77.0935,z (w) = 70.6725.
3 z(w)(i=1,2,3,4) x(i=1,2,3,4)
X3 > Xa > X1 > Xa
) ( ) X3.
6
COWA , COWA (WGOWA)
COWA (OWGC-OWA) COWA (CCGOWA)
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