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The least square solution model and method of cooperative games with
trapezoidal fuzzy numbers

XIAO Yan, LI Deng-feng®
(College of Economics and Management, Fuzhou University, Fuzhou 350108, China)

Abstract: In view of the characteristics of the fuzzy nature of real economic management decision making environment
and conditions, this paper studies a class of cooperative games that the values of coalitions are expressed with
trapezoidal fuzzy numbers. The main purpose of this paper is to develop a kind of least square optimization method for
solving trapezoidal fuzzy number cooperative games. Firstly, according to the concept of the trapezoidal fuzzy numbers’
distance (square) and the least square method, an optimized mathematical model is proposed by considering that players
in coalitions try to guarantee their payoffs’ sums being as close to the coalitions’ values as possible. Then all players’
analytical formulas of trapezoidal fuzzy number payoffs are determined by the optimized mathematical model. Finally,
some important properties of the least square solutions are discussed. The new model is proposed to avoid the
uncertainty expansion caused by the trapezoidal fuzzy number subtraction, which can provide a new theoretical

perspective and practical tool for solving the trapezoidal fuzzy number cooperative games.

Keywords: trapezoidal cooperative game; least square method; dispatch coalition; loss function; mathematical
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pi>(0) = o(i).

FOF RS 4 25,

EIE6 N TLBHEN LT EHEY o Ml —A
BIEEM B AR SO € RAE, ) (07) = (D),

Py (07) = piS(0) BRp"5 (07) = o (5"5(0)).
13X (25) A1 (26) 1R 28 2k W] b e 2.
3 SEH4T

31 EHTES

BB 3 ZX AR R A N e (B Ry o ) S8 3 D 5
FTAER AGLRIR P, T 23 ME I,
an iR HEIRRE D). BORJESEVFZ R,
AL R RS S AT TN A R A Ik ) B Al R, R A
TR S T 326 Wi 25 v R, B E 2% T A5 PR A 2 P B
BB BT OR. Bk 3 XL N s AR 0T FHE M A
HEAT a2, D) G 3 8 0 245 3 BBl 350 8 — AN o T ORI 2
(10,11, 12, 13)(HA7: J370), Bl (1) = 9(2) = 9(3) =
(10, 11,12, 13). #7 3 Z A I s 3 [A) £ 3, 0o ook 5 4R
77 AT PAAE — 8 F2 2 B4R e as, BAR Oy 2 it
P 15k R 2 [ B A S, 0 G R {1, 2} Ui R N
0({1,2}) = (28,30, 32,35); & LN 1 5 (LR 7 3 [
AL, T B U 35 A o ({1, 3)) = (30, 32, 36, 38);

A A R 2 5 A R 3 R I A S, U] B B A A 2 R
0({2,3}) = (25,28,29, 32); 47 3 F AN 7 45 BTG B
— 7 A A S 7 i, DUJUSC 2 PT D dpe OR R 2 b 92 e, B
RKBIREN = {1,2, 3} i N o({1,2,3}) = (45
48,51,53).

XF T3 MR T, — 7 L AR AT — S R R
AeHEMARBKEZ ERR Gt e BT s
Je— G R BT R BRI AR 2, 75 T IH 5 e
IR B R AR A 5 — 77 T, A AT — 5L S 7
AN B 5 T SR N R I N K BBk B 2 I A s EEAtRAT)
B BT RN 2R 2. B, R 445t
JSE IR KB 2 J5 R A OIS i 5 B 5 50—
R I T T BRI K B 40 C A5 3 B W 2 R T R R
I, A BETF H— B A P& BRI A0 B T &R 27 B RTIR, T
DRI (16) ~ (19) KA B A& 2 Bl 7 .

W AR B AN (16) ~ (19) KfFE W] 15

=Yoo=

X, =A"'By + ~ (

13.9
1141,
12.4

X, =A'B,, + — (

- 3or)e

14.5
12.5(,
13.5

T)’LQ - A 1B7n2 + (UT)’LQ

Srne-

16.1
12.6( ,
14.6

Xp—A"'Bp+ — (

- Se)e-

16.9

139 .

15.4
BUAERZR 1 SR 2 AR 3(RE R A A) 13 21970
e 7 5 N

Z1 = (TL1, Tmy1,Tma1, TR1) =

(13.9,14.5,16.1,16.9),

T = ($L2,$m12,$m22,$m) =
(11.4, 12.5,12.6, 13.9),

T3 = (33L3>33m13,$m23,37R3) =

(12.4,13.5,14.6,15.4)

Al LAE H, 3 AR I I A1 7 N m 3R AR L
B 2 i
32 S5MBFHEEBRSH

AT, BRI A5 8 X 58 110 SR A 0K 22 R FH R 4
TR (B HE P oR £S5 75 v, HX B 7 VR AR AR —
B RE. Bhn, 138 77 nT e 2 5 B0 s 43 A X [A] (1)
0 K, I 2 A7 1R YR 8 43 B N 97 A B AR5
I . % b R S A5 U B HH R ASOR & £ 6] 5 (1) Shapley
{8, A SCHE H AR 5 7 0 LR 34N 5 THI AT 3

1) BB SR U VR S A PR, SRR [11] 49 31
XA B A A 1) SRR B AT T B A, R 3
INT A&, R g FE 5 2 5 H B A SR
TIEATARAE 20 (21) ~ (24) a7 5L PR b SR g1 s o
N IRR AR 5 S A, 3 & LAAERF 90 TE 324 380 ).

2) i R SR G B (B AU AR SO HE (1 B/
g AR 2 fE T A R, R AN R TN S
J7 FE TN EA A

3) A fifg ¥ F AR T BOR B0k 202 S kR R R HE T R
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R %34%

H05E 75 1 B R o MR Y B EOR AR A 23 B
{E 7T RE D B AR DL R SRS 2% A T JE v M 3G HEA] Shapley
1B 55 A5 L I) L SR (11 mheRe ORI 5 Ak B IX
B 7R, e P A7 AE — S i, B AnE S8 2% 1R 1 A6
1 Shapley {B i) #)3& 15 H AR & B 7 &, ToiEA4 3E B
Shapley 1, 1] A% 3L (1 7 ¥E AL X R DL, 7T BL e Al
EiR R

4 & #

AR S0 BT /N VE ARG T OB B B T
) B, A AN R e NS 5 KB 3R A5 ) e
2 FURU T Rl 5 A AT 2 BT 375 £ i 2 A e 2 i
T T B T 3 45 £ T B M 2 I, R T B NPy
DAY, -5t R v A TR A 2500 AL AR AT 2
R TS0 R AR B B LA T B, /N, 9 L
TH R o R A B T R S E B, T
SACBE S b T SR BORR 12 1 S £ R 3 GRS
PRI R Fhr A 3 TC AL 7T 8 S AR, T A P A
441 Shapley 11 25 & ¥ jal B A S8 T %8N F )y
iR B e T R, T B AR D TR B 1 X
PRt 2 B, AU S T UG 5
V2 S
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