
Advances in Applied Mathematics A^êÆ?Ð, 2023, 12(12), 5218-5233

Published Online December 2023 in Hans. https://www.hanspub.org/journal/aam

https://doi.org/10.12677/aam.2023.1212513

Äun|ûü�õ�/³&ELïÄ

���­­­���

�ânó�Æ§êÆ�ÚOÆ�§�H �â

ÂvFÏµ2023c11�25F¶¹^FÏµ2023c12�19F¶uÙFÏµ2023c12�28F

Á �

3y¢)¹¥§õ�/³&EL�±�Ð��xÀâ¯K§
®k�Àâ©Û�.Ì�'5un

�/³&EL"3�©¥§�éõ�/³&EL§·�Äk½Â
|±Ý¼êÚ�éÝ¼ê§¿Ä

u|±Ý¼êÚ�éÝ¼ê©Oïá
�|Àâ©Û�.§=òAgent8©�|±8Ú�|±8

±9�é8Ú��é8",�§Äuü��|Àâ©Û�.��n|Àâ©Û�.§ÙòAgent8

©�|±8!¥á8Ú�é8§¿ÏL~f`²XÛÄu|±Ý¼êÚ�éÝ¼êO�|±8!

¥á8Ú�é8"��§Äu|±Ý¼êÚ�éÝ¼êïáÊ|Àâ©Û�.òAgent8©�|

±8!f|±8!¥á8!f�é8Ú�é8§¿ÏL~f`²XÛO�|±8!f|±8!¥á

8!f�é8Ú�é8"

'�c

õ�/³&EL§Àâ©Û§n|ûü§n|Àâ©Û

Research on Many-Valued Situation
Tables Based on Three-Way Decisions

Shijun Hu

School of Mathematics and Statistics, Changsha University of Science and Technology, Changsha

Hunan

Received: Nov. 25th, 2022; accepted: Dec. 19th, 2023; published: Dec. 28th, 2023

©ÙÚ^: �­�. Äun|ûü�õ�/³&ELïÄ[J]. A^êÆ?Ð, 2023, 12(12): 5218-5233.
DOI: 10.12677/aam.2023.1212513

https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.1212513
https://www.hanspub.org
https://doi.org/10.12677/aam.2023.1212513


�­�

Abstract

In the real life, many-valued situation information tables can describe the conflict

problem better, but some conflict analysis models mainly focus on three-valued situa-

tion information table. In this paper, for the many-valued situation information table,

we first define the support function and the opposition function, and build two con-

flict analysis models based on the support function and the opposition function. That

is, the agent set is divided into support set and non-support set and opposition set

and non-opposition set. Then, based on two two-way conflict analysis models, three

conflict analysis models are obtained, which divide agent set into support set, neutral

set and opposition set. An example is given to illustrate how to calculate support

set, neutral set and opposition set based on support function and opposition function.

Finally, a five-way model of conflict analysis is built based on support function and

opposition function to divide agent set into support set, weak support set, neutral

set, weak opposition set and opposition set, and an example is given to illustrate

how to calculate support set, weak support set, neutral set, weak opposition set and

opposition set.
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��|±/�Õ0�ûÆ, Úu2��Æ; ©z�¡, a;¬�²Ö, ÚunÄd";d�|Æ; �

¯�¡, �ÛdÚ¿�=�uÀâ; n´�¡, î�p(�­n|�å�{I.

n|ûüd\<�Æö��þ�ÇJÑ [1], ÙÌ�g�´ò���N©�n�Ü©, ©OéØ

Ó�Ü©æ�ØÓ�üÑ, l
���`�ûü. n|ûü®²�¯õnØ�(Ü, ~X, ©z [2]Ä

un|ûünØ��êâ¥%Jø
�«#ýÿ�{. ©z [3]Äun|ûüïÄ
Ø��&EX

Ú, |^Ø��&EÚ��¼êïá
n|ûü�.; ©z [4]Äun|ûüïÄ
õ©a¯K; ©

z [5]òn|ûü�cµnØ�(Ü, �ï
��ÄucµnØ�n|ûü�.; ©z [6, 7]òn|û

ü�Vg��(Ü; ©z [8]JÑ
��Äun|Vg©Û�õÀ�![âÝ�.; ©z [6]ò�


8Ú\n|/ªVg©Û�ïÄ¥��L-fuzzyn|Vg; ©z [9]òn|ûü�8ÜnØ�(ÜX

Ú/ïÄ
Äuo÷8!«m8!�
8!ÒK8!o÷�
8!«m�
8Ú^8�n|ûü;

©z [10]Äun|ûüïÄ
��&EXÚ; ©z [11]òn|ûü�o÷8�(Ü, �7ûüÝþ!

ûü^�Úµd¼ên�Ä���ÐmïÄ.

�C,ïÄöòn|ûü�Àâ(ÜJÑ
n|Àâ©Û�.,ÙÌ�ïÄ
Agents8!Issues

8!Agents 'X8ÚIssues 'X8�n©. n|Àâ©Û´�«^u)ûE,Àâ¯K��{,

ÙÏLòÀâ¯K=z�êÆ�., ?1½þ©ÛÚýÿ, l
é��Z�)û�Y. ~X, ©

z [12]òPawlak �Àâ©Û�.í2�Ø���&EXÚ¥, ¿(Ün|ûüg�ïÄ
Ø��

&EXÚ£ã�Àâ¯K; ©z [13]ïÄ
Äuo÷8nØ�½5Ú½þn|Àâàa�., ±9

Äu/³Vg©ÛnØ�½5Ú½þn|Àâàa�.; ©z [14]ò«m�ú�
&EXÚ�n|

Àâ©Û�(Ü, �Ä
µd�äáÝ��äáÝ, ¿�µd����«m�ú�
ê, Ó��Ñ


«m�ú�
ê�m�ålÝþ, ��?¿ü�Agents éuü�Issue ±9õ�Issues �ål¼

ê, l
��«m�ú�
&EXÚ�n|Àâ©Û; ©z [15]JÑ
��2Â�n|Àâ©Û�

., òyk��.Ú�3��Äuµd¼ê�n|ûüµe¥; ©z [16]3n|ûüµeeJÑ


n|Àâ©Û����., ïÄ
ü�Agents �m�n«ÀâY²; ©z [7]ïÄ
n�/³L¥�

±éÜ!¥á!Àân«'X�Issues �{; ©z [17]Äu��d��ºxnØïá
n|Àâ©

Û; ©z [18]|^#Ýþ�ï
��2Ân|Àâ©Û�.; ©z [19]ïÄ
Äun��
&EXÚ

�x�Àâ¯K; ©z [20]ÄuéÜÚÀâ¼êïá
n|Àâ�.; ©z [21]l/³Vg©Û�

�ÝïÄ
n�/³L; ©z [22]JÑ
.�x.d�
&Ee�n|Àâ©Û�.; ©z [23]é

Ø��/³L�n|Àâ©Û�.?1
ÐÚ?Ø; ©z [24]Äugþ�
8ïá
n|Àâ©Û

�.; ©z [25]ÏLéPawlak Àâ©Û�.?1
­#LãÚ*Ð, Ú\
n|Àâ©Û�.; ©

z [26]JÑ
VÇÀâ!¥áÀâÚéÜÀâ�Vg; ©z [27]3Pawlak Àâ©Û�.Ä:þï�


n|V�Àâ©Û�.; ©z [28]Äu2Â�
^8JÑ
n|Àâ©Û�.; ©z [29]�Ä�

¢S¯K¥ØÓÆK­�5ØÓ, �Ñ
ÆK­�5��x�ª.

3¢S)¹¥, õ�/³&EL�±�Ð��xÀâ¯K, ïÄõ�/³&EL�±�Ð�ï

ÄÀâ¯K, l
uyÀâ¯K���, �)ûÀâ¯KJøk���YÚüÑ. ·�[Äun|û

ünØïÄõ�/³&ELïáÀâ©Û�.. �©(�Xeµ312Ü©, ·�£�
�|ûüÚ

n|ûü��'�£. 13Ü©Äu|±Ý¼êÚ�éÝ¼êïán|Àâ©Û�.. 14Ü©Äu

|±Ý¼êÚ�éÝ¼êïáÊ|Àâ©Û�.. 15Ü©é�©?1o(ÚÐ".
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2. ý��£

2.1. �|ûüÚn|ûü

�|ûüò���N©�ü�Ü©, kü«�¹, �´ò�N©�ü���éá�ü�Ü©, =

/�ç=x0; �´ü�Ü©pk��Ü©�)¥áûü, d�ü�Ü©¿Ø´��éá�. Äu�

|ûü�±½Ân|ûü, n|ûüò�|ûü�¥áÜ©üÕ���Ü©, T¥áÜ©éA�û

ü�ò´ûü.

½Â1 [1]. b�U´��k�8Ü, �é¼êvp : U → [0,+1] Úvn : U → [−1, 0]©O¡��µ

d¼êÚKµd¼ê, vp(x)Úvn(x)©O¡�x��µd�ÚKµd�.

½Â1¥�µd�´�K�, Kµd�´���.

½Â2 [1]. b�U´��k�8Ü, vp´�µd¼ê, K�0 < α ≤ 1, ·�òUy©��

�POS (vp)Ú���POSc (vp):

POS (vp) = {x ∈ U | vp(x) ≥ α} ,

POSc (vp) = {x ∈ U | vp(x) < α} .

½Â3 [1]. b�U´��k�8Ü, vn´Kµd¼ê, K�−1 ≤ β < 0, ·�òUy©�K

�NEG (vn)Ú�K�NEGc (vn):

NEG (vn) = {x ∈ U | vn(x) ≤ β} ,

NEGc (vn) = {x ∈ U | vn(x) > β} .

Äu�µd¼êvp�±ò��k�8Üy©���Ú���, ÄuKµd¼êvn�±ò��k

�8Üy©�K�Ú�K�. Äuü��|ûü�.�±����n|ûü�..

½Â4 [1]. b�U´��k�8Ü, �µd¼êvp : U → [0,+1]ÚKµd¼êvn : U → [−1, 0],

K�Ú÷v0 < α ≤ 1, −1 ≤ β < 0, ·�òUy©���POS(α,β) (vp, vn)!K�NEG(α,β) (vp, vn)Ú

>.�BND(α,β) (vp, vn):

POS(α,β) (vp, vn) = {x ∈ U | vp(x) ≥ α ∧ vn(x) > β} ,

NEG(α,β) (vp, vn) = {x ∈ U | vp(x) < α ∧ vn(x) ≤ β} ,

BND(α,β) (vp, vn) = {x ∈ U | [vp(x) ≥ α ∧ vn(x) ≤ β]∪

[vp(x) < α ∧vn(x) > β]} .

�x��µd��u�uK�α, ¿�Kµd��uK�β�, xáu��; �x��µd��uK

�α, ¿�Kµd��u�uK�β�, xáuK�; �QØáu���ØáuK��, xáu>.�.
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3. n©Agent8

3�!¥, ·�ïÄ
Äuü�Issuen©Agent8ÚÄuIssue8n©Agent8.

3.1. Äuü�Issuen©Agent8

e¡Äuü�Issuen©Agent8.

½Â5. n�|S = (A, I, r)´��õ�/³&EL, Ù¥A´Agent8, I´Iss- ue8, µd¼

êr : A × I → [−1,+1], r(a, i) = +1�LAgent a��|±Issue i, r(a, i) = −1�LAgent a���

éIssue i.

Agent a'uIssue i�*:���3[-1,+1]þ. ~X,r(a, i) = +0.8L«Agent aéIssue i�|±

§Ý´0.8, ÙL«Agent a3é�§Ýþ|±Issue i; r(a, i) = −0.8L«Agent aéIssue i��é§

Ý´0.8, ÙL«Agent a3é�§Ýþ�éIssue i; AO�, r(a, i) = 0L«Agent aéIssue i±¥á

�Ý.

½Â6. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, i ∈ I, |±Ý¼êVs : A× I → [0, 1], ½ÂX

e:

Vs(a, i) =

{
|r(a, i)|, r(a, i) > 0,

0, r(a, i) ≤ 0.

|±ÝL«Agent aéIssue i|±�§Ý, r(a, i)�����L«Agent aéIssue i|±�§Ý�

�; r(a, i)�����L«Agent aéIssue i|±�§Ý��.

½Â7. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, i ∈ I, |±Ý¼êVs : A× I → [0, 1]. K�θ÷

v0 ≤ θ ≤ 1, |±8A+
i Ú�|±8A

+̃
i ½ÂXe:

A+
i = {a ∈ A | Vs(a, i) ≥ θ}

= {a ∈ A | r(a, i) ≥ +θ} ,
A+̃
i = {a ∈ A | Vs(a, i) < θ}

= {a ∈ A | r(a, i) < +θ} .

Äu|±Ý¼ê�±rAgent8©�ü�8Ü, =|±8A+
i Ú�|±8A

+̃
i . �r(a, i)�u�u

K�+θ�, Agent aáu|±8A+
i ; �r(a, i)�uK� +θ�, Agent aáu�|±8A+̃

i .

½Â8. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, i ∈ I, �éÝ¼êVo : A× I → [0, 1], ½ÂX

e:

Vo(a, i) =

{
|r(a, i)|, r(a, i) < 0,

0, r(a, i) ≥ 0.

�éÝL«Agent aéIssue i�é�§Ý, r(a, i)�����L«Agent aéIssue i�é�§Ý�

�; r(a, i)�����L«Agent aéIssue i�é�§Ý��.

½Â9. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, i ∈ I, �éÝ¼êVo : A × I → [0, 1]. K

�γ÷v0 ≤ γ ≤ 1, �é8A−i Ú��é8A
−̃
i ½ÂXe:
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A−i = {a ∈ A | Vo(a, i) ≥ γ}
= {a ∈ A | r(a, i) ≤ −γ} ,

A−̃i = {a ∈ A | Vo(a, i) < γ}
= {a ∈ A | r(a, i) > −γ} .

Äu�éÝ¼ê�±rAgent8©�ü�8Ü, =�é8A−i Ú��é8A
−̃
i . �r(a, i)�u�u

K�−γ�, Agent aáu�é8A−i ; �r(a, i)�uK� −γ�, Agent aáu��é8A−̃i .

d½Â7Ú½Â9�±��n|Àâ©Û�.:

½Â10. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, i ∈ I, |±Ý¼êVs : A × I → [0, 1], �é

Ý¼êVo : A× I → [0, 1]. K�θÚγ÷v0 ≤ θ ≤ 1Ú0 ≤ γ ≤ 1, |±8Si!�é8OiÚ¥á8Ni½

ÂXe:

Si = {a ∈ A | Vs(a, i) ≥ θ ∧ Vo(a, i) < γ}

= {a ∈ A | r(a, i) ≥ +θ ∧ r(a, i) > −γ} ,

Oi = {a ∈ A | Vs(a, i) < θ ∧ Vo(a, i) ≥ γ}

= {a ∈ A | r(a, i) < +θ ∧ r(a, i) ≤ −γ} ,

Ni = {a ∈ A | [Vs(a, i) ≥ θ ∧ Vo(a, i) ≥ γ] ∪ [Vs(a, i) < θ ∧ Vo(a, i) < γ]}

= {a ∈ A | [r(a, i) ≥ +θ ∧ r(a, i) ≤ −γ] ∪ [r(a, i) < +θ ∧ r(a, i) > −γ]} .

Äu|±Ý¼êÚ�éÝ¼ê�±òAgent8©�n�Ü©, =|±8Si, �é8Oi Ú¥á

8Ni .

½n10. 3õ�/³&ELS = (A, I, r)¥,éui ∈ I,k:

Si = A+
i ∩A−̃i , Oi = A−i ∩A+̃

i , Ni = (Si ∪Oi)c.

ü��|ûü�.�±��n|ûü�.. U�*/L��|ûü�.�n|ûü�.�m�

'X, �L 1:

Table 1. The relationship between two-way decision model and three-way decision model

L 1. �|ûü�.�n|ûü�.�'X

Vo(a, i)
Vs(a, i) Vs(a, i) ≥ θ Vs(a, i) < θ

V0(a, i) ≥ γ a ∈ A−i ∩A+
i a ∈ A−i ∩A+̃

i

V0(a, i) < γ a ∈ A−̃i ∩A+
i a ∈ A−̃i ∩A+̃

i

½Â11. 3õ�/³&ELS = (A, I, r)¥, éui ∈ I, ÄuIssue i�rÀâ!fÀâÚÃÀâ

½ÂXe:
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(1)rÀâ: SC( Si,Oi),

(2)fÀâ: WC(Si,Ni) ,WC(Oi,Ni),

(3)ÃÀâ: NW(Si,Si), NW(Oi,Oi), NW(Ni,Ni).

|±8A+
i Ú�é8A

−
i ´rÀâ, ´��éá�ü«�Ý. |±8A+

i Ú¥á8A
0
i½�é8A

−
i Ú

¥á8A0
i�¤fÀâ, fÀâ�Àâ§Ý'rÀâf. ÃÀâ�vkÀâ.

~1. ·�Ú^Pawlak©Ù¥¥ÀÀâ��µ: Israel, Egypt, Palestinians, Jordan, Syri-

aÚSaudi Arabia©O�L±Ú�, D9, nÄd", ��, Q|æÚâAC.Ë©OP�a1, a2, a3,

a4, a5, a6. d	, i1�ÜWÚ\âg£; i2L«÷��à��±Ú��¯	¤; i3 �L±Ú��3À

�´ge; i4�L3{=p/��±Ú��¯	¤; i5L«C.ËI[�ÀJ33¸S�nVd"<

Jøú¬�°. �±�ßwÑAgent8�Issue8�m�'X, �L 2:

Table 2. Table of many-valued situation

L 2. õ�/³&EL

i1 i2 i3 i4 i5

a1 −0.9 +0.6 +0.8 +0.5 +0.6
a2 +0.9 0 −0.8 −0.6 −0.5
a3 +0.9 −0.6 −0.6 −0.8 0
a4 0 −0.6 +0.8 0 −0.5
a5 +0.9 −0.9 −0.6 −0.8 −0.9
a6 0 +0.9 −0.9 0 +1

�½K�θ = 0.6, γ = 0.4. �âL2·�ÄuIssue i1éAgent8n©:

Äk, ·���Agent a ∈ A'uIssue i1��Ý:

r(a1, i1) = −0.9, r(a2, i1) = +0.9, r(a3, i1) = +0.9, r(a4, i1) = 0,

r(a5, i1) = +0.9, r(a6, i1) = 0.

Ùg, �â½Â6Ú½Â8, ·���Agent a ∈ A'uIssue i1�|±ÝÚ�éÝ:

Vs(a1, i1) = 0, Vs(a2, i1) = 0.9, Vs(a3, i1) = 0.9, Vs(a4, i1) = 0,

Vs(a5, i1) = 0.9, Vs(a6, i1) = 0;

Vo(a1, i1) = 0.9, Vo(a2, i1) = 0, Vo(a3, i1) = 0, Vo(a4, i1) = 0,

Vo(a5, i1) = 0, Vo(a6, i1) = 0.

,�, �â½Â7Ú½Â9, ·���ÄuIssue i1�|±8Ú�|±8, �é8Ú��é8:

A+
i1

= {a2, a3, a5}, A+̃
i1

= {a1, a4, a6};

A−i1 = {a1}, A−̃i1 = {a2, a3, a4, a5, a6}.

��, ·���ÄuIssue i1�|±8!�é8Ú¥á8:

Si1 = {a2, a3, a5}, Oi1 = {a1}, Ni1 = {a4, a6}.
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3.2. ÄuIssue8n©Agent8

e¡ÄuIssue8n©Agent8.

½Â12. 3õ�/³&ELS = (A, I, r)¥, b�ωi ´i ∈ I ��­, Ù¥ 0 ≤ ωi ≤
1Ú
∑

i∈I ωi = 1 . éuJ ⊆ I, Issue i'uIssue8J�^��­ω(i | J)½ÂXe:

ω(i | J) = ωi∑
i′∈J ωi′

.

|^^��­�±½ÂÄuIssue8�µd¼êr(a, J):

½Â13. 3õ�/³&ELS = (A, I, r)¥, ω(i | J)´^��­, J ⊆ I, Agent a'uõ�Issues

J�µd¼ê½ÂXe:

r(a, J) =
∑

[ω(i | J) ∗ r(a, i)].

½Â14. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, J ⊆ I, |±Ý¼êVs : A× I → [0, 1], ½Â

Xe:

Vs(a, J) =

{
|r(a, J)|, r(a, J) > 0,

0, r(a, J) ≤ 0.

½Â15. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, J ⊆ I, |±Ý¼êVs : A × I → [0, 1]. K

�θ÷v0 ≤ θ ≤ 1, |±8A+
J Ú�|±8A

+̃
J½ÂXe:

A+
J = {a ∈ A | Vs(a, J) ≥ θ}

= {a ∈ A | r(a, J) ≥ +θ},
A+̃
J = {a ∈ A | Vs(a, J) < θ}

= {a ∈ A | r(a, J) < +θ}.

½Â16. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, J ⊆ I, �éÝ¼êVo : A× I → [0, 1], ½ÂXe:

Vo(a, J) =

{
|r(a, J)|, r(a, J) < 0,

0, r(a, J) ≥ 0.

½Â17.3õ�/³&ELS = (A, I, r)¥, a ∈ A, J ⊆ I, �éÝ¼êVo : A × I → [0, 1]. K�γ÷

v0 ≤ γ ≤ 1, �é8A−i Ú��é8A
−̃
i ½ÂXe:

A−J = {a ∈ A | Vo(a, J) ≥ γ}
= {a ∈ A | r(a, J) ≤ −γ},

A−̃J = {a ∈ A | Vo(a, J) < γ}
= {a ∈ A | r(a, J) > −γ}.

Äu�|Àâ©Û�.�±��n|Àâ©Û�.:

½Â18. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, J ⊆ I, |±Ý¼êVs : A × I → [0, 1], �

éÝ¼êVo : A × I → [0, 1]. K�θ Úγ ÷v0 ≤ θ ≤ 1Ú0 ≤ γ ≤ 1, |±8SJ!�é8OJÚ¥á
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8NJ½ÂXe:

SJ = {a ∈ A | Vs(a, J) ≥ θ ∧ Vo(a, J) < γ}

= {a ∈ A | r(a, J) ≥ +θ ∧ r(a, J) > −γ} ,

OJ = {a ∈ A | Vs(a, J) < θ ∧ Vo(a, J) ≥ γ}

= {a ∈ A | r(a, J) < +θ ∧ r(a, J) ≤ −γ} ,

NJ = {a ∈ A | [Vs(a, J) ≥ θ ∧ Vo(a, J) ≥ γ] ∪ [Vs(a, J) < θ ∧ Vo(a, J) < γ]}

= {a ∈ A | [r(a, J) ≥ +θ ∧ r(a, J) ≤ −γ] ∪ [r(a, J) < +θ ∧ r(a, J) > −γ]} .

Äu|±Ý¼êÚ�éÝ¼ê�±òAgent8y©�n�Ü©, =|±8SJ , �é8OJ Ú¥á

8NJ .

½n18. 3õ�/³&ELS = (A, I, r)¥, éuJ ⊆ I, k:

SJ = A+
J ∩A

−̃
J , Oi = A−J ∩A

+̃
J , NJ = (SJ ∪OJ)

c
.

ÄuIssue8��|Àâ©Û�.�n|Àâ©Û�.'X, �L 3:

Table 3. The relationship between two-way conflict analysis model and three-way conflict analysis model

L 3. �|Àâ©Û�.�n|Àâ©Û�.�'X

Vo(a, J)
Vs(a, J)

Vs(a, J) ≥ θ Vs(a, J) < θ

V0(a, J) ≥ γ a ∈ A−J ∩A
+
J a ∈ A−J ∩A

+̃
J

V0(a, J) < γ a ∈ A−̃J ∩A
+
J a ∈ A−̃J ∩A

+̃
J

½Â19. 3õ�/³&ELS = (A, I, r)¥,éuJ ⊆ I,ÄuIssue8�rÀâ!fÀâÚÃÀâ

½ÂXe:

(1)rÀâ: SC( SJ ,OJ),

(2)fÀâ: WC(SJ ,NJ) ,WC(OJ ,NJ),

(3)ÃÀâ: NW(SJ ,SJ), NW(OJ ,OJ), NW(NJ ,NJ).

~2. ÄuL2¥�õ�/³&EL, b�J = {i1, i2}, K�θ = 0.4, γ = 0.6. ω(i1) = 0.1,

ω(i2) = 0.2, ω(i3) = 0.2, ω(i4) = 0.2, ω(i5) = 0.3. ω(i1 | J) = 1/3, ω(i2 | J) = 2/3.

ÄuJ = {i1, i2}n©Agent8:

Äk, ·���Agent a ∈ A'uIssue i1ÚIssue i2��Ý:

r(a1, i1) = −0.9, r(a2, i1) = +0.9, r(a3, i1) = +0.9, r(a4, i1) = 0,

r(a5, i1) = +0.9, r(a6, i1) = 0;

r(a1, i2) = +0.6, r(a2, i2) = 0, r(a3, i2) = −0.6,r(a4, i2) = −0.6,

r(a5, i2) = −0.9, r(a6, i2) = +0.9.
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Ùg, ·���Agent a ∈ A'uIssue8J��Ý:

r(a1, J) = +0.1, r(a2, J) = +0.3, r(a3, J) = −0.1, r(a4, J) = −0.4,

r(a5, J) = −0.3, r(a6, J) = +0.6.

,�, �â½Â14Ú½Â16, ·���Agent a ∈ A'uIssue8J�|±ÝÚ�éÝ:

Vs(a1, J) = 0.1, Vs(a2, J) = 0.3, Vs(a3, J) = 0, Vs(a4, J) = 0,

Vs(a5, J) = 0, Vs(a6, J) = 0.6;

Vo(a1, J) = 0, Vo(a2, J) = 0, Vo(a3, J) = 0.1, Vo(a4, J) = 0.4,

Vo(a5, J) = 0.3, Vo(a6, J) = 0.

,�, �â½Â15Ú½Â17, ·���ÄuIssue8J�|±8Ú�|±8, �é8Ú��é8:

A+
J = {a6}, A+̃

J = {a1, a2, a3, a4, a5},

A−J = φ, A−̃J = {a1, a2, a3, a4, a5, a6}.

��, ·���ÄuIssue8J�|±8!�é8Ú¥á8:

SJ = {a6}, OJ = φ, NJ = {a1, a2, a3, a4, a5}.

4. Ê©Agent8

3�!¥, ·�ïÄ
Äuü�IssueÊ©Agent8ÚÄuIssuef8Ê©Agent8.

4.1. Äuü�IssueÊ©Agent8

e¡Äuü�IssueÊ©Agent8.

½Â20. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, i ∈ I, |±Ý¼êVs : A× I → [0, 1], �éÝ

¼êVo : A × I → [0, 1], K�θ!θ−!γ Úγ−÷v0 ≤ θ− < θ ≤ 1Ú0 ≤ γ < γ− ≤ 1, |±8Si!f

|±8S−i !¥á8Ni!f�é8O
−
i Ú�é8Oi½ÂXe:

Si = {a ∈ A | Vs(a, i) ≥ θ ∧ Vo(a, i) = 0}

= {a ∈ A | r(a, i) ≥ +θ ∧ r(a, i) ≥ 0} ,

S−i =
{
a ∈ A | θ− ≤ Vs(a, i) < θ ∧ Vo(a, i) = 0

}
=
{
a ∈ A | +θ− ≤ r(a, i) < +θ ∧ r(a, i) ≥ 0

}
,

Ni =
{
a ∈ A | 0 ≤ Vs(a, i) < θ− ∧ 0 ≤ Vo(a, i) < γ

}
=
{
a ∈ A | 0 ≤ r(a, i) < +θ− ∧ −γ < r(a, i) ≤ 0

}
,

O−i =
{
a ∈ A | Vs(a, i) = 0 ∧ γ ≤ Vo(a, i) < γ−

}
=
{
a ∈ A | r(a, i) ≤ 0 ∧ −γ− < r(a, i) ≤ −γ

}
,
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Oi =
{
a ∈ A | Vs(a, i) = 0 ∧ Vo(a, i) ≥ γ−

}
=
{
a ∈ A | r(a, i) ≤ 0 ∧ r(a, i) ≤ −γ−

}
.

Äu|±Ý¼êÚ�éÝ¼ê�±òAgent8y©�Ê�Ü©§=|±8Si!f|±8S
−
i !¥

á8Ni!f�é8O
−
i Ú�é8Oi.

ÄuIssue i�Ê©�., �L 4:

Table 4. The five-partition model based on issue i

L 4. Äuissue i�Ê©�.

Vo(a, i)
Vs(a, i) 0 ≤ Vs(a, i) < θ− θ− ≤ Vs(a, i) < θ Vs(a, i) ≥ θ

0 ≤ Vo(a, i) < γ a ∈ Ni a ∈ S−i a ∈ Si
γ ≤ Vo(a, i) < γ− a ∈ O−i φ φ
Vo(a, i) ≥ γ− a ∈ Oi φ φ

½Â21. 3õ�/³&ELS = (A, I, r)¥, éui ∈ I, ÄuIssue i�ÃÀâ!fÀâ!Àâ!

rÀâÚ�rÀâ½ÂXe:

(1)ÃÀâ: NC(Si,Si), NC(S−i ,S−i ), NC(Ni,Ni), NC(Oi,Oi), NC(O−i ,O−i ),

(2)fÀâ: WC(S−i ,Ni) , WC(O−i ,Ni), WC(S−i ,Si), WC(O−i ,Oi),

(3)Àâ: C(Oi,Ni), C(Si,Ni), C(S−i ,O−i ),

(4)rÀâ:SC(S−i ,Oi), SC(Si,O
−
i ),

(5)�rÀâ: SSC(Si,Oi).

~3. ÄuL2¥�õ�/³&EL, �½θ = 0.2, θ+ = 0.6, γ = 0.6, γ− = 0.8. �âL2·�Ä

uIssue i1éAgent8?1Ê©:

Äk, ·���Agent a ∈ A'uIssue i1��Ý:

r(a1, i1) = −0.9, r(a2, i1) = +0.9, r(a3, i1) = +0.9, r(a4, i1) = 0,

r(a5, i1) = +0.9, r(a6, i1) = 0.

Ùg, �â½Â6Ú½Â8, ·���Agent a ∈ A'uIssue i1�|±ÝÚ�éÝ:

Vs(a1, i1) = 0, Vs(a2, i1) = 0.9, Vs(a3, i1) = 0.9, Vs(a4, i1) = 0,

Vs(a5, i1) = 0.9, Vs(a6, i1) = 0;

Vo(a1, i1) = 0.9, Vo(a2, i1) = 0, Vo(a3, i1) = 0, Vo(a4, i1) = 0,

Vo(a5, i1) = 0, Vo(a6, i1) = 0.

��,·���ÄuIssue i1�|±8Si1!f|±8S
−
i1
!¥á8Ni1!f�é8O

−
i1
Ú�é8Oi1 :

Si1 = {a2, a3, a5}, S−i1 = φ, Ni1 = {a4, a6}, O−i1 = φ, Oi1 = {a1}.
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4.2. ÄuIssue8Ê©Agent8

e¡ÄuIssue8Ê©Agent8.

½Â22. 3õ�/³&ELS = (A, I, r)¥, a ∈ A, J ⊆ I, |±Ý¼êVs : A× I → [0, 1], �é

Ý¼êVo : A× I → [0, 1], K�θ!θ−!γÚγ−÷v0 ≤ θ− < θ ≤ 1!Ú0 ≤ γ < γ− ≤ 1, |±8SJ!

f|±8S−J!¥á8NJ!f�é8O
−
JÚ�é8OJ½ÂXe:

SJ = {a ∈ A | Vs(a, J) ≥ θ ∧ Vo(a, J) = 0}

= {a ∈ A | r(a, J) ≥ +θ ∧ r(a, J) ≥ 0} ,

S−J =
{
a ∈ A | θ− ≤ Vs(a, J) < θ ∧ Vo(a, J) = 0

}
=
{
a ∈ A | +θ− ≤ r(a, J) < +θ ∧ r(a, J) ≥ 0

}
,

NJ =
{
a ∈ A | 0 ≤ Vs(a, J) < θ− ∧ 0 ≤ Vo(a, J) < γ

}
=
{
a ∈ A | 0 ≤ r(a, J) < +θ− ∧ −γ < r(a, J) ≤ 0

}
,

O−J =
{
a ∈ A | Vs(a, J) = 0 ∧ γ ≤ Vo(a, J) < γ−

}
=
{
a ∈ A | r(a, J) ≤ 0 ∧ −γ− < r(a, J) ≤ −γ

}
,

OJ =
{
a ∈ A | Vs(a, J) = 0 ∧ Vo(a, J) ≥ γ−

}
=
{
a ∈ A | r(a, J) ≤ 0 ∧ r(a, J) ≤ −γ−

}
,

Äu|±Ý¼êÚ�éÝ¼ê�±òAgent8y©�Ê�Ü©§=|±8SJ!f|±8S
−
J!

¥á8NJ!f�é8O
−
JÚ�é8OJ .

ÄuIssue8J�Ê©�., �L 5:

Table 5. The five-partition model based on issue set J

L 5. Äuissue8J�Ê©�.

Vo(a, J)
Vs(a, J)

0 ≤ Vs(a, J) < θ− θ− ≤ Vs(a, J) < θ Vs(a, J) ≥ θ

0 ≤ Vo(a, J) < γ a ∈ NJ a ∈ S−J a ∈ SJ
γ ≤ Vo(a, J) < γ− a ∈ O−J φ φ
Vo(a, J) ≥ γ− a ∈ OJ φ φ

½Â23. 3õ�/³&ELS = (A, I, r)¥, éuJ ⊆ I, ÄuIssuef8J�ÃÀâ!fÀâ!À

â!rÀâÚ�rÀâ½ÂXe:

(1)ÃÀâ: NC(SJ ,SJ), NC(S−J ,S−J ), NC(NJ ,NJ), NC(OJ ,OJ), NC(O−J ,O−J ),

(2)fÀâ: WC(S−J ,NJ) , WC(O−J ,NJ), WC(S−J ,SJ), WC(O−J ,OJ),

(3)Àâ: C(OJ ,NJ), C(SJ ,NJ), C(S−J ,O−J ),

(4)rÀâ: SC(S−J ,OJ), SC(SJ ,O−J ),
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(5)�rÀâ: SSC(SJ ,OJ).

~4. ÄuL2�õ�/³&EL, b�J = {i1, i2}, K�θ = 0.2, θ+ = 0.6, γ = 0.6, γ− = 0.8.

ω(i1) = 0.1, ω(i2) = 0.2, ω(i3) = 0.2, ω(i4) = 0.2, ω(i5) = 0.3. ω(i1 | J) = 1/3, ω(i2 | J) = 2/3.

ÄuJ = {i1, i2}Ê©Agent8äNXe:

Äk, ·���Agent a ∈ A'uIssue i1ÚIssue i2��Ý:

r(a1, i1) = −0.9, r(a2, i1) = +0.9, r(a3, i1) = +0.9, r(a4, i1) = 0,

r(a5, i1) = +0.9, r(a6, i1) = 0;

r(a1, i2) = +0.6, r(a2, i2) = 0, r(a3, i2) = −0.6,r(a4, i2) = −0.6,

r(a5, i2) = −0.9, r(a6, i2) = +0.9.

Ùg, ·���Agent a ∈ A'uIssue8J��Ý:

r(a1, J) = +0.1, r(a2, J) = +0.3, r(a3, J) = −0.1, r(a4, J) = −0.4,

r(a5, J) = −0.3, r(a6, J) = +0.6.

,�, �â½Â14Ú½Â16, ·���Agent a ∈ A'uIssue8J�|±ÝÚ�éÝ:

Vs(a1, J) = 0.1, Vs(a2, J) = 0.3, Vs(a3, J) = 0, Vs(a4, J) = 0,

Vs(a5, J) = 0, Vs(a6, J) = 0.6;

Vo(a1, J) = 0, Vo(a2, J) = 0, Vo(a3, J) = 0.1, Vo(a4, J) = 0.4,

Vo(a5, J) = 0.3, Vo(a6, J) = 0.

��, ·���ÄuIssue8J�|±8SJ!f|±8S
−
J!¥á8NJ!f�é8O

−
JÚ�é

8OJ :

SJ = {a6}, S−i = {a2}, NJ = {a1, a3, a4, a5}, O−J = φ, OJ = φ.

5. (Ø

�
ïÄõ�/³&EL�x�Àâ¯K, ·�Äk½Â
|±Ý¼êÚ�éÝ¼ê, ¿Äu

|±Ý¼êÚ�éÝ¼ê©Oïá
n|Àâ©Û�., ÙòAgent8©�|±8!¥á8Ú�é

8, ¿ÏL~f`²XÛÄu|±Ý¼êÚ�éÝ¼êO�|±8!¥á8Ú�é8. ,�, Äu|

±Ý¼êÚ�éÝ¼êïáÊ|Àâ©Û�.òAgent8©�|±8!f|±8!¥á8!f�é

8Ú�é8, ¿ÏL~f`²XÛO�|±8!f|±8!¥á8!f�é8Ú�é8. ��, ·�

ïÄ
n|Àâ©Û�.ÚÊ|Àâ©Û�.¥ØÓAgents�mØÓ§Ý�Àâ'X.

3ò5�ó�¥, ·�òÄu�
8nØ?�ÚïÄõ�/³&EL�x�Àâ¯K, ±9õ

�/³&EL�Issue�{¯K, ¿�õ�/³&EL�Op��Issue �{�{.
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