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Satisfied, fair and stable two-sided matching method based on
linguistic preference information

ZHANG Di, ZHU Bangzhu

(Business School, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract A two-sided matching method considering satisfaction, fairness and stability of the matching

is proposed to solve two-sided matching problems with linguistic preference information. Firstly, linguistic

preference information of agents on both sides are transformed into matching satisfaction degree by devel-

oping the calculating rules of matching satisfaction degree. Secondly, concepts on satisfaction, fairness and

stability of the matching are given. Furthermore, considering the stable matching constraint condition, a

multiple objective optimization two-sided matching model is constructed. Then, the ideal point method

is used to convert the multiple objective optimization model into a single objective programming model,

which produces the two-sided matching results. Finally, an example is given to prove the feasibility and

validity of the proposed method.
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sident *�, �+������</00,*1-��. 1+2� [10] ./��,2
���� �3��
���4=. >���-?���0@�1A'����BC�
$�
5�' [11,13,14], ��-?DD6
�3�#�$��� BC, 43�7�� BC [11]�E5F�� BC [12]�
$��� BC [13] �


5��� BC [14,15] �. 23�� [11] 4.��8�� �7�� �E5F�� �G��� BC�
 3�&���H54=. Erdil � [12] ���E5F�� BC%�����&�'�96I�J'. 7.
� [13] 4.��
$��� BC�3���H54=. �	
5��� BC%�����
Æ: 8K:

� [14] ./��
;6�7&��α &��8&��7&������4=; Fan � [15] (�"/��<L
���3�����8�.

M�NO9:�;��$=�������, P>Q!��������
<R. >���9:�=0
'���BC�
5�'���;ST�4<', ��=��>>�, ��-???
,U@V�1AWX
@?@>>�� [16−19], A��-??3�1AWXYB���BC. ��WX��BC�����
Æ�


����=���, A���	'�����8�B
 C. D
, ������, "8-?	C"8-?
�	2	D�>, DD?3� “H”�“E”�“�”�“5”�YB�1AWX��BC. ��, 
EF>��WX

��BC�����
Æ���F���������.

GH, ��WX��BC�����
Æ<I�����G3 [16−19]. 7. [16] �	WX��BC%�
����
Æ, HJ�����3�', (�"/��BZW��3�����8�. Yue � [17−19] +NO

[16] �8�!�4
5�WX�� [17]�
5�
$�WX�� [18,19] �KY, �C./��BZW��3

���H54=.  LNOUF>WX��BC%�����
Æ(��IJSM�8�5D, A����
��, ��WX��BC%�����8�E ������3�'NK, 4.����4=, LOHJ�

��F2'�&�'. PGHHJ���3�'4MN���F2'�&�', Æ
;I6Q[��-?J
RM����	\, K4?7��8L<J. 2	HJ���3�'�F2'�&�'�����8���
�SGMN. ������, ���3�'�F2'�&�'��������8
 [8,10,14,20]. ���3�

'�F2'�&�'�NT��8LHU���]O, V���-?	��PQ�3��6WX�G. ��,

ON�	WX��BC%�����
Æ, HJ���3�'�F2'�&�', (�"/3�F2&��
���8�.

2 G9HIJKLMN
2.1 O:PQ

;R 1[21] P S = {sκ|κ = 0, 1, · · · , τ} UWXFW�, ��, τ UYZ, V	 ∀sκ1 , sκ2 ∈ S 3<^R: (i)

Q κ1 > κ2 >, Æ sκ1 > sκ2 ; (ii) ��R*= Neg: Q κ1 + κ2 = τ >, Æ Neg(sκ1) = sκ2 .

�����
Æ�, 1 X 8-?�U {X1, X2, · · · , Xm}, ��, Xi ?[ X 8��S i T��-?,

i ∈ I = {1, 2, · · · , m}, m � 2. Y 8-?�U {Y1, Y2, · · · , Yn}, ��, Yj ?[ Y 8��S j T��-?,

j ∈ J = {1, 2, · · · , n}, n � 2.

;R 2[9,14,15] ("	"����) 1 μ : X ∪ Y → X ∪ Y  �""_\, V	 ∀Xi ∈ X, Yj ∈ Y , 3<
^R: (i) μ(Xi) ∈ Y ∪ {Xi}; (ii) μ(Yj) ∈ X ∪ {Yj}; (iii) P μ(Xi) = Yj , Æ μ(Yj) = Xi; (iv) P μ(Yj) = Xi,

Æ μ(Xi) = Yj ; (v) P	 ∀j, j′ ∈ J, j �= j′, μ(Xi) = Yj , Æ μ(Xi) �= Y ′
j ; (vi) P	 ∀i, i′ ∈ I, i �= i′, μ(Yj) = Xi,

Æ μ(Yj) �= X ′
i. ��, μ(Xi) = Yj 
 μ(Yj) = Xi ?[ Xi � Yj � μ ���, SU (Xi, Yj). P (Xi, Yj) U�

��� μ ����	. `CU, ����� μ �, μ(Xi) = Xi ?[ Xi � μ �G��, ;aU, μ(Yj) = Yj ?

[ Yj � μ �G��.

2.2 STUV
HJWX��BC%�"	"����
Æ, %]3�������O1>.

1 S �3��WXFW�, Ri = (Ri1, Ri2, · · · , Rin) (i ∈ I) �-? Xi 3��G� Y 8-?�#
�$�WX��bT, ��, Rij (Rij ∈ S, i ∈ I, j ∈ J) ?[-? Xi 3��G�-? Yj �WX��,

3<	 ∀j, j′ ∈ J , Q j �= j′ >, � Rij �= Rij′ , V Rij ?E, ?�-? Xi 	-? Yj �3��6?
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E. Tj = (T1j , T2j , · · · , Tmj)(j ∈ J) �-? Yj 3��G� X 8-?�#�$�WX��bT, �� Tij

(Tij ∈ S, i ∈ I, j ∈ J) ?[-? Yj 3��G�-? Xi �WX��, 3<	 ∀i, i′ ∈ I, Q i �= i′ >, �

Tij �= Ti′j , V Tij ?E, ?�-? Yj 	-? Xi �3��6?E.

ON��F>�
Æ�: �HJ���3�'�F2'�&�'�KY%, ]O��-?�#�$�W
X��bT Ri(i ∈ I) � Tj(j ∈ J), ./����4=, TV����8L.

3 WXYZ@

^c+��-?�WX��BCA5U��3�6.

1-? Xi 	-? Yj ���3�6U αij , �-*FBU

αij = [(φ(Rij) + 1)/(τ + 1)]λi , i ∈ I, j ∈ J, (1)

��, φ(Rij) �WXFW Rij �%W, (τ + 1) �WXFW� S �U6, λi (λi > 0) ?[-? Xi 	WX��

Rij G���3�6�_X�6.

1-? Yj 	-? Xi ���3�6U βij , �-*FBU

βij = [(φ(Tij) + 1)/(τ + 1)]λ
′
j , i ∈ I, j ∈ J, (2)

��, φ(Tij) �WXFW Tij �%W, (τ + 1) �WXFW� S �U6, λ′
j (λ′

j > 0) ?[-? Yj 	WX��

Tij G���3�6�_X�6.

[ 1 P μ(Xi) = Xi, μ(Yj) = Yj , Æ αi = 0, βj = 0, ��, αi � βj �C?[-? Xi�-? Yj G��

>�3�6.

`���3�6 αij � βij 3<%a'B:

\] 1 3�6 αij � φ(Rij) YC�GG�, V	 ∀ Rij ∈ S, Æ 0 < [1/(τ + 1)]λi � αij � 1. `CU,

Q Rij = s0 >, αij = [1/(τ + 1)]λi , Q Rij = sτ >, αij = 1.

\] 2 3�6 βij � φ(Tij) YC�GG�, V	 ∀ Tij ∈ S, Æ 0 < [1/(τ + 1)]λ
′
j � βij � 1. `CU, Q

Tij = s0 >, βij = [1/(τ + 1)]λ
′
j , Q Tij = sτ >, βij = 1.

\] 3 P Rij > Rik, Rik > Rih, i ∈ I, j, k, h ∈ J ,Æ αij > αik > αih;P Tij > Tlj, Tlj > Ttj, i, l, t ∈ I,

j ∈ J , Æ βij > βlj > βtj .

\] 4 P φ(Rij)− φ(Rik) = φ(Rih)− φ(Riu), i ∈ I, j, k, h, u ∈ J , V Rij > Rik, Rih > Riu, Rij > Rih,

Æ
(i) Q 0 < λi < 1 >, αij − αik < αih − αiu;

(ii) Q λi = 1 >, αij − αik = αih − αiu;

(iii) Q λi > 1 >, αij − αik > αih − αiu.

\] 5 P φ(Tij) − φ(Tlj) = φ(Ttj) − φ(Trj), i, l, t, r ∈ I, j ∈ J , V Tij > Tlj, Ttj > Trj, Tij > Ttj , Æ
(i) Q 0 < λ′

j < 1 >, βij − βlj < βtj − βrj ;

(ii) Q λ′
j = 1 >, βij − βlj = βtj − βrj ;

(iii) Q λ′
j > 1 >, βij − βlj > βtj − βrj .

4 YZD^_EWX

���3�'�F2'�&�'�NT����8LHU���]O. ���3�'
�?��-?T
V3����-?, ���F2';VWZ��-?�Xd[e, ���&�';VT���-?&���
�G�. %]3�3����F2���&������.

1 D = {μ1, μ2, · · · , μξ} �����8L�, ��, ξ � 2, xij � 0-1 \T, Q xij = 0 >, ?[ Xi � Yj


��, Q xij = 1 >, ?[ Xi � Yj ��.

;R 3 P μ ∈ D, f(μ) = max{f(μk)|μk ∈ D}, Æ
(i) Q f(μk) =

∑m
i=1

∑n
j=1 αijxij >, P μ � X 83���8L, �>S fX(μk) � f(μk);
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(ii) Q f(μk) =
∑m

i=1

∑n
j=1 βijxij >, P μ � Y 83���8L, �>S fY (μk) � f(μk);

(iii) Q f(μk) =
∑m

i=1

∑n
j=1 (αij + βij)xij >, P μ ���3���8L, �>S fX+Y (μk) � f(μk).

��� 3 �, (i) � (ii) �G�3���, P fX(μk) � fY (μk) UG���3�6. G�3����Y

��: �����8L��, ?V X 
 Y 8��-?3�6F�,E���8L. (iii) ���3���, P

fX+Y (μk) U����3�6. ��3����Y��: �����8L��, ?V����-?3�6F�
,E���8L.

;R 4 P μ ∈ D, g(μ) = min{g(μk)|μk ∈ D}, ��, g(μk) =
∑m

i=1

∑n
j=1 |αij − βij |xij , P μ ���F

2��8L, P g(μk) U����F26.

��F2���Y��: �����8L��, ?V����-?3�6��5F�,f���8L.

;R 5 P μ ∈ D, 	 ∀ Xi ∈ X, Yj ∈ Y , Rij , Rik ∈ Ri, Tij , Tlj ∈ Tj, 3<%a^RF"
(i) ∃ Xl ∈ X, Yk ∈ Y , ?V μ(Xi) = Yk, μ(Yj) = Xl, V Rij > Rik, Tij > Tlj;

(ii) ∃ Yk ∈ Y , ?V μ(Xi) = Yk, μ(Yj) = Yj , V Rij > Rik;

(iii) ∃ Xl ∈ X , ?V μ(Xi) = Xi, μ(Yj) = Xl, V Tij > Tlj ,

P Xi � Yj �G]&�	.

��� 5 �, (i) ��	 Xi � Yj Z���KY, �Y��: �	�QH���-? Yk � Xl, Æ Xi ^

��� Yj , V Yj Q^��� Xi, A Xi � Yj ^�H��. (ii) � (iii) ��	 Xi � Yj ��"8��, 4C

"8G���KY. (ii) �Y��: �	�QH���-? Yk, Æ Xi ^��� Yj , A Xi ^�H� Yj ��,

g (Yj) = Yj , _O3 1, ��TV�3�62�G���3�6, ��, Yj Q�H� Xi ��. (iii) �Y��:

�	�QH���-? Xl, Æ Yj ^��� Xi, A Yj ^�H� Xi ��, g (Xi) = Xi, P�, _O3 1, Æ
Xi Q�H� Yj ��. ��, �$�BC�KY% Xi � Yj �C?bRQH���-?4���"I, K4

?7��8L<J.

;R 6 P���� μ �
��G]&�	, P μ �&�����.

&������Y��: 	� μ ��c�����	 (Xi, Yj), -? Xi `QH���-? Yj �h�-
? Yj `QH���-? Xi �h, i�aE�Ib�i���-?, ?V�j��[dT-?TV�3�6
Z2���c1�3�6.

U�d��F3����F2���&���, %]3�"TD=.

J 1 �����
Æ�,X 8-?�U {X1, X2, X3}, Y 8-?�U {Y1, Y2, Y3, Y4}, ��-?�WX
��\K�CU

[Rij ]3×4 =

⎡
⎢⎣

s1 s2 s3 s0

s1 s3 s2 s0

s0 s2 s4 s1

⎤
⎥⎦ , [Tij ]3×4 =

⎡
⎢⎣

s3 s1 s3 s2

s4 s3 s0 s1

s0 s2 s2 s0

⎤
⎥⎦ ,

��, S = {s0, s1, s2, s3, s4} = { ]5, 5, "e, �, ]�}�WXFW�.

X
B (1) �B (2) -*TV��-?�3�6\K�CU

[αij ]3×4 =

⎡
⎢⎣

0.4 0.6 0.8 0.2
0.4 0.8 0.6 0.2
0.2 0.6 1.0 0.4

⎤
⎥⎦ , [βij ]3×4 =

⎡
⎢⎣

0.8 0.4 0.8 0.6
1.0 0.8 0.2 0.4
0.2 0.6 0.6 0.2

⎤
⎥⎦ ,

��, λi = λ′
j = 1.0, i = 1, 2, 3, j = 1, 2, 3, 4.

0^H5��, TV 4 T����8L μ1, μ2, μ3 � μ4, �?
%:

μ1 = {(X1, Y1), (X2, Y2), (X3, Y3), (Y4, Y4)};
μ2 = {(X1, Y3), (X2, Y1), (X3, Y2), (Y4, Y4)};
μ3 = {(X1, Y3), (X2, Y2), (X3, Y4), (Y1, Y1)};
μ4 = {(X1, Y3), (X2, Y2), (X3, Y1), (Y4, Y4)}.

_O�� 3 ��� 4, -*TV L����8L	��G���3�6�����3�6�����
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F26�CU

fX(μ1) = 2.2, fY (μ1) = 2.2, fX+Y (μ1) = 4.4, g(μ1) = 0.8;
fX(μ2) = 1.8, fY (μ2) = 2.4, fX+Y (μ2) = 4.2, g(μ2) = 0.6;
fX(μ3) = 2.0, fY (μ3) = 1.8, fX+Y (μ3) = 3.8, g(μ3) = 0.2;
fX(μ4) = 1.8, fY (μ4) = 1.8, fX+Y (μ4) = 3.6, g(μ4) = 0.0.

>�� 3 ��� 4 �, μ1 � X 83���8L, μ2 � Y 83���8L, μ1 ���3���8L, μ4

���F2��8L. 	� μ1, � X1 ���a?��� R13 > R11, A�	�QH��-? Y1, X1 ^��

� Y3, � Y3 ���a?��� T13 > T33, A�	�QH��-? X3, Y3 ^��� X1, ]O�� 5, Æ X1

� Y3 �G]&�	, ]O�� 6, Æ���� μ1 �
&��. P�
V, μ2 ���G]&�	 X2 � Y2, μ4

���G]&�	 X3 � Y4, μ3 �
��G]&�	, ��, ���� μ2 � μ4 �
&��, μ3 �&��.

KD 1 
�_�: ������, P`HJ���3�', Æ����8L�F2'�&�'
;a5
(μ1 � μ2); P`HJ���F2', Æ����8L�3�'�&�'
;a5 (μ4); P`HJ���&�

', Æ����8L�3�'�F2'
;a5 (μ3). ��, k�b�3�'�F2'�&�'�����

8L��������������.

5 `LWXMN

5.1 abcOde
HJ�����3�'�F2'�&�', �,E5��-?���3�6�,f5��-?���F

26UGW, ./���� GWH54=:

max Z1 =
m∑

i=1

n∑
j=1

αijxij (3)

max Z2 =
m∑

i=1

n∑
j=1

βijxij (4)

min Z3 =
m∑

i=1

n∑
j=1

|αij − βij |xij (5)

s.t.
n∑

j=1

xij ≤ 1, i = 1, 2, · · · , m, (6)

m∑
i=1

xij ≤ 1, j = 1, 2, · · · , n, (7)

xij +
∑

k: Rik>Rij

xik +
∑

l: Tlj>Tij

xlj ≥ 1 , i = 1, 2, · · · , m , j = 1, 2, · · · , n, (8)

m∑
i=1

n∑
j=1

xij = min{m, n}, xij ∈ {0, 1}, i = 1, 2, · · · , m , j = 1, 2, · · · , n. (9)

� L4=�, B (3) ?[,E5 X 8-?���3�6; B (4) ?[,E5 Y 8-?���3�6;

B (5) ?[�����F2'; B (6) ?[dT X 8-?4 � Y 8��"T-?��; B (7) ?[dT

Y 8-?4 � X 8�"T-?��; B (8) ?[&���Pe^R [22,23]; B (9) ?[����ZTPe
^R.

;Q 1 P���� μ 3<Pe^RB (8), Æ μ �&�����.

fg HJ�� 1 �ffgÆ�7gÆ�PR', %]���� 1 �ffgÆ�RgÆ. AP����

μ �
&��, Æ μ 
3<Pe^RB (8).

�U μ �
&��, ]O�� 6, Æ μ �4O��"TG]&�	. 1 Xi � Yi � μ ��c�"TG]
&�	, �>� xij = 0.

(i) Q ∃ Xl ∈ X, Yk ∈ Y , ?V μ(Xi) = Yk, μ(Yj) = Xl, V Rij > Rik, Tij > Tlj >, �U μ(Xi) = Yk,
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V Rij > Rik, c
∑

k: Rik>Rij

xik = 0, g μ(Yj) = Xl, V Tij > Tlj , Æ
∑

l: Tlj>Tij

xlj = 0, c xij +
∑

k: Rik>Rij

xik +

∑
l: Tlj>Tij

xlj = 0 g/, A μ 
3<B (8);

(ii) Q ∃ Yk ∈ Y , ?V μ(Xi) = Yk, μ(Yj) = Yj , V Rij > Rik >, �U μ(Yj) = Yj , c
∑

l: Tlj>Tij

xlj = 0,

g μ(Xi) = Yk, V Rij > Rik, Æ
∑

k: Rik>Rij

xik = 0, c xij +
∑

k: Rik>Rij

xik +
∑

l: Tlj>Tij

xlj = 0 g/, A μ 
3

<B (8);

(iii)Q ∃ Xl ∈ X ,?V μ(Xi) = Xi, μ(Yj) = Xl ,V Tij > Tlj >,�U μ(Xi) = Xi,c
∑

k: Rik>Rij

xik = 0,

g μ(Yj) = Xl, V Tij > Tlj , Æ
∑

l: Tlj>Tij

xlj = 0, c xij +
∑

k: Rik>Rij

xik +
∑

l: Tlj>Tij

xlj = 0 g/, A μ 
3<

B (8).

2 , P���� μ �
&��, Æ μ 
3<Pe^RB (8) g/, c�� 1 V�.

5.2 dehS
�4= (3)∼(9) �, GWÆZ�ThTd�P, i
�l��+���� GWH54=A5U
%�

GGWef4=:

min Z = (ω1|Z1 − Z∗
1 |p + ω2|Z2 − Z∗

2 |p + ω3|Z3 − Z∗
3 |p)1/p (10)

s.t.
n∑

j=1

xij ≤ 1, i = 1, 2, · · · , m, (11)

m∑
i=1

xij ≤ 1, j = 1, 2, · · · , n, (12)

xij +
∑

k: Rik>Rij

xik +
∑

l: Tlj>Tij

xlj ≥ 1 , i = 1, 2, · · · , m , j = 1, 2, · · · , n, (13)

m∑
i=1

n∑
j=1

xij = min{m, n}, xij ∈ {0, 1}, i = 1, 2, · · · , m , j = 1, 2, · · · , n. (14)

��, 1 � p � +∞, Z∗
1 � Z∗

2 �C�GWÆZ Z1 � Z2 �Pe^R (6)∼(9) %�,E�, Z∗
3 �GWÆ

Z Z3 �Pe^R (6)∼(9) %�,f�, ω1, ω2 � ω3 �C�GWÆZ Z1, Z2 � Z3 �h��Z, 3<
ω1 + ω2 + ω3 = 1, 0 � ω1, ω2, ω3 � 1.

(i) Q p = 1 >, GWÆZ Z ��g�Uihjg�, �>GWÆZ Z 
5iU

Z = ω1Z
∗
1 + ω2Z

∗
2 + ω3Z3 − ω1Z1 − ω2Z2 − ω3Z

∗
3 .

(ii) Q p = 2 >, GWÆZ Z ��g�UjjkVg�, �>GWÆZ Z 
5iU

Z =
√

ω1(Z1 − Z∗
1 )2 + ω2(Z2 − Z∗

2 )2 + ω3(Z3 − Z∗
3 )2.

(iii) Q p → +∞ >, GWÆZ Z ��g�UXÆmkg�, �>GWÆZ Z 
5iU

Z = max{ω1|Z1 − Z∗
1 |, ω2|Z2 − Z∗

2 |, ω3|Z3 − Z∗
3 |}.

�4= (10)∼(14)�,Q����
Æ�e4af>, AZ�m� naf>,
�i
TZef�8��
	�F [10,14];Q����
Æ�e4aE>, AZ�m� naE>,
�?
H5kRl LINGO�MATLAB

��F
1-U;*��l;B*���	�F.

2 nL, ��WX��BC�3�F2&�����8��-*mV
%:

Wi 1 ^cX
B (1) -* X 8-?���3�6, 4.3�6\K [αij ]m×n;

Wi 2 X
B (2) -* Y 8-?���3�6, 4.3�6\K [βij ]m×n;

Wi 3 ./���� GWH54= (3)∼(9);

Wi 4 i
�l��+4= (3)∼(9) A5U4= (10)∼(14);

Wi 5 o^�F4= (10)∼(14) TV����PQ.
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6 jXYk

HJlF����������
Æ. CIPIC �"mZmKnU2�n�,4���(�ZXlF�
�BC�n	���So8opX'2q. 2017 � 6 [ CIPIC pb 4 m2�oÆ\ {X1, X2, X3, X4} G
�Q;;�ZX�AqBC� 6 m�� {Y1, Y2, Y3, Y4, Y5, Y6} G�p;;�ZX���BC. 2�oÆ\
?
WXFW� S, ]O��p]q�ZXAq���ZXA5r6���Bs��W	�����	2	
D�, 3� 6 m���WX��BC
? 1 n[. ����?
WXFW� S, ]OZX�r����Aq
���00H��Aq�A��W	2�oÆ\�	2	D�, 3� 4 moÆ\�WX��BC
? 2 n

[.CIPIC ]O�8����	H5��. S = {sκ|κ = 0, 1, 2, 3, 4, 5, 6, 7, 8} = { ,5, L5, ]5, 5, "e,

�, ]�, L�, ,�} �nc3��WXFW�.

^ 1 _l`mnabcdopqrsctuÆevw
Y1 Y2 Y3 Y4 Y5 Y6

X1 s5 s4 s7 s3 s8 s6

X2 s3 s7 s4 s6 s5 s2

X3 s3 s1 s2 s6 s4 s5

X4 s7 s5 s4 s3 s6 s2

^ 2 pqrsabcdo_l`mnctuÆevw
Y1 Y2 Y3 Y4 Y5 Y6

X1 s7 s4 s3 s5 s6 s6

X2 s4 s5 s5 s7 s4 s3

X3 s8 s6 s6 s6 s5 s7

X4 s6 s7 s4 s4 s7 s5

6.1 fxgh
UF> L����
Æ, i
HN(����8�, %]3�-*^��PQ.

0^q�s λi = λ′
j = 0.65, i = 1, 2, 3, 4, j = 1, 2, 3, 4, 5, 6. ^cX
B (1) �B (2) +��-?�WX

��BCA5U��3�6, TV��-?�3�6\K�CU

[αij ]4×6 =

⎡
⎢⎢⎢⎣

0.7683 0.6825 0.9263 0.5903 1.0000 0.8493
0.5903 0.9263 0.6825 0.8493 0.7683 0.4896
0.5903 0.3762 0.4896 0.8493 0.6825 0.7683
0.9263 0.7683 0.6825 0.5903 0.8493 0.4896

⎤
⎥⎥⎥⎦ ,

[βij ]4×6 =

⎡
⎢⎢⎢⎣

0.9263 0.6825 0.5903 0.7683 0.8493 0.8493
0.6825 0.7683 0.7683 0.9263 0.6825 0.5903
1.0000 0.8493 0.8493 0.8493 0.7683 0.9263
0.8493 0.9263 0.6825 0.6825 0.9263 0.7683

⎤
⎥⎥⎥⎦ .

./����H54= (3)∼(9), s ω1 = ω2 = ω3 = 1/3, i
�l��+����H54= (3)∼(9)

A5UGGWef4= (10)∼(14). �Ct p = 1, 2, +∞, �?
 LINGO11.0 kR�FV

x15 = x22 = x34 = x41 = 1, �t� xij = 0.

TV����8L: oÆ\ X1 ��� Y5 ��, oÆ\ X2 ��� Y2 ��, oÆ\ X3 ��� Y4 ��,

oÆ\ X4 ��� Y1 ��, �� Y3 � Y6 G��.

6.2 ijkl
U�u�ON8��	�'��J', %]i
NO [16] �8�	 L����
Æ�	�F, TV�

����PQ
? 3n[. >�NO [16]8�G4m��3�6ÆZ,��, E�Æa�����F2'.U

��"mu�ON8��	�'��J', %]�
HJ���F2'�&�'�KY%, �,E5��-
?���3�6UGW, ./����H54= M-1.

max Z1 =
m∑

i=1

n∑
j=1

αijxij
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max Z2 =
m∑

i=1

n∑
j=1

βijxij

s.t.
n∑

j=1

xij ≤ 1, i = 1, 2, · · · , m, (M-1)

m∑
i=1

xij ≤ 1, j = 1, 2, · · · , n,

m∑
i=1

n∑
j=1

xij = min{m, n}, xij ∈ {0, 1}, i = 1, 2, · · · , m , j = 1, 2, · · · , n.

;aU, i
�l�� (ω1 = ω2 = 1/2) �F4= M-1, TV�����PQ
? 3 n[.

K? 3 
�_�: (i) NO [16] 8��4= M-1 TV�����8L�P, ON8�TV�����8

L�NO [16] ��4= M-1 �8L
$�"6. �NO [16] �4= M-1 �8L� X2 � Y4 ��, X3 � Y6

��, Y2 � Y3 G��. �ON���8L� X2 � Y2 ��, X3 � Y4 ��, Y3 � Y6 G��. (ii) ON8�

TV�����8L����&�' H�NO [16] �4= M-1. �NO [16] �4= M-1 ���8L�,

�� R22 > R24 (? 1), V μ(Y2) = Y2, A�	�QH���-? Y4, -? X2 ^��� Y2, V Y2 G��,

_O�� 5 �3 1, Æ X2 � Y2 �G]&�	, >�� 6 �, p��8L�
&��. �ON���8L�

��G]&�	, ��, �&�����. (iii) ON8�TV�����8L����F2' H�4=
M-1. ON��8L�����3�6uZ�4= M-1 ��8L�����3�6, AH������F2
'H�[�. 2 �v?��ON8��	�'��J'.

^ 3 nyopqzc{r|}st
&� 9,,-&r 8+w fX(µ) fY (µ) fX+Y (µ) g(µ)

s� {(X1, Y5), (X2, Y2), (X3, Y4), (X4, Y1), (Y3, Y3), (Y6, Y6)} 8+ 3.7019 3.3162 7.0181 0.3857

M-1 {(X1, Y5), (X2, Y4), (X3, Y6), (X4, Y1), (Y2, Y2), (Y3, Y3)} t8+ 3.5439 3.5512 7.0951 0.4627

�� [16] {(X1, Y5), (X2, Y4), (X3, Y6), (X4, Y1), (Y2, Y2), (Y3, Y3)} t8+ — — — —

7 uv

ON�	#�$�WX��BC%�����
Æ, 3��3����F2���&������, H

J&���Pe^R, ./����4=, �i
�l���F���� GWH54=. �M�8��Æ,

ON(�"/b�3�'�F2'�&�'�����8�, vu�M���GHHJ��3�'�
<.

P>, ONUF>WX��BC%�����
Æ(��"/j�SM�xr. �"m��8�K��-?
y�	U�K6, ����WX��BC�����
Æ.
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