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k BERtE [1]2] 1%, £EBEOBRICBITI IR LEELBMEDO—2THD. BHYF—4
Dt (FZIT[9]) F2 ML FETHY, BABEROLEES 2T BB 11
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BOBRITBIT AR LRMBITY — NV 252 5B CTEERTE L W2 5. Chateauneuf
& Jaffray [1] 1%, £D X 5 RO DEK ST E2ITR2-oTHEY, FNOIXEEBEOME
HIAE [10) R IR &N, XLIZRERD kK BIREO®KEK-ST 4] IR TV 5.
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KXBELWIERAX 52, X LITFHRT]ICRIT SFERAZEHE T 5. %7, Proposition 4
DEFOREALLITRD (GE1) . FEOIEHATHW S FEIX, Boole RiZHIT 5 XM
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DEAMMRE S LICLTHY, WAKRNSE. 235, KROBRIZEE D ORI (10
CEENTVS.

2 BUERIEEMN
AMEBLT, OFLETRVWARES, 222 00REHBELTS. ud) =07258%
p:2°2 >R%20 LOMABKMLEIES. O DEIEEKAL O LOEARE miIZHL
T, m(A) # FROLSIZTEDS :

m(A) £ Zm(A).

A€A

EEOEE A, BicrtL, BIRM (A, B R TEDS :
[A,B]2{C|ACCCB}).

0,4 =24 THY, ¥7mAZBDLE[ABl=0ThH3. m» O LOKSWPKDL %,
ERoFEEEZRAWD &

Y. m(C)=m((A, B])

C:ACCCB
LEITD. BAEADERYE Al TR
Bl 1 © LKA L D Mébius M 13,
pM(A) 2 D (-1)4\PI(B) for ACO
BCA

TEBEIND O LOBSEKTHS.
EBD AC O IR LT u(A) = pM([0, A]) RV ST-Z L1 L HMBATWS.

EW 2 (12 k22U E0®ILT5. F£ED (A}, S22 IOV TKRABK Y IO L
&, OLDERAEBK uIIEMEMTHD LV

u(OA,) > ) (- (ﬂA)
i=1 IC{1,2,...,k} icl

%0

EEND, k2K >20L %, FHEWMREGEAKS L ERTLHD Z EBERITO,
%. Lok BEIEDOEBRIL, Chateauneuf & Jaffray [1]1I2 X5 HDTH Y, Choquet [2]
ICEBAYCFADERERLRLRLE. LMrLEOERBERATSZ L, BHF—20M
MR MM L REICAY, £, T2 5#, HEEABEN2HRATHILZ &
ERMEIZI2S. ZIZT, © LKA OIF (R LT,

B(A) 2 p(©) —pu(O®\A) for ACO

TEES 0 LOBEEBL THS.
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" [1] @ Proposition 4 # FFEOTETEL &, KDL S5 ichsd (RESI(ICAL) .

Proposition 4 [1] u % 6 LOESHEE, kZ2U L0 LTS. Z0LETFRIZ, u
BEBERTHLIEDOLETRERHETHB.

2<|A| <k, BCO 22b6iT uM([A,B]) >0. (7)

[1] i3V % Proposition 4 O+ 4EDOFERIZITIR Y 35D ((H&SR) . XETIX, £
DMBEDO+EDE LVGERA % (1] LI1XB 25 FH#Hc L >TE XS, EEAOERIX, (1)
LRk, = (7) 2 HROMBE—I(1] @ Proposition 3 2 &R DOELETHE Vb D—D
A(6)ZHZLTHD RKREFEBIIN]ICEL) .

Proposition 3 [1] p 2 0 LDHEARME, k22U L0BEKLTE. Z0LETRIL p
Bk BEATHDDOULEBEFNEFHETHD.

{Aher €28, L=k %2BiE ) uM(B) 0. (6)
BClUer A
BZA, VieL

Fa DEHICE > T, ROBESEROTHS.
WHE 1 ALHERES, (Al 2RAOHBKEL,
B2{BCA|BZAVI €L}

L. Zotx, BOSE {[C;, Dillia T, EEDIie [IZOWTI|C| < |L|THB X
32 L DONREETS.

fBR. C 2 ASBR CIZBET 2 BOEBOW/ITETD. COBIMEND, £0cCIiT
HLTCO\{0} C A, 2Bl LBEEL, CORLD2ERILIZHLT, LOXE
DESRERI &g TEWVICERS. LERoT, |C|<|L|THD (F: ZOTEX
RL=0DLZITHMIT D).

B=0DLxiX, 0BBORDEREHEITHD. £z, BOWNTIEME— CEHD
&b, B=[C A 20T, {[C A} BENRD B HGENR>TND.

—BDOBEE |A| CETIRMIETTT. A S 10L&X, BRETHEH, BTR
FhiF FORNTIIW—THB. FITl|A| 228 L, BRERBD 2 o0OW/NTC™ &
CUPHBLETD. e CP\C*t %LV,

B*2 (BecB|B>6}, B™=£{BeB|BZ}

EBL. HLENZ{B"B*} I BOKETHS.

A 2 A\ {fo} £33 &, B ={BC A™|BZ A Vle L} ThD. Lo TRWE
DIREMN S, B 058 {[Ci, Dillicon T, FEBED i € I IZ2OWT |G| < |L| TH D
L5 bONEETS.
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Ain,out é A \ {90},
Bin.out é {B \ {00} l B c Bin}’
Limout & {l €L |6 € Az}

e L,
Bin,out — { B g Ain,out l B Z Al = Lin,out}

L0, BRECREN L, Bt 08 {[C;, Dillicm T, EED € M 2201 T |G| <
|Linovt| T B X HRLDOBEETD. Fie IMizxtL T,

cin2c,u{6}, D2 D,U{6)

EBL &, LM {CP DM }icre 1 B2 DREITH D, 6y 1% B OB/ CP DERTE
b, g ARRBlLe LBFETD. KoTLM™ G L2DT, Fic MR LKRX
MERILT B

" = [Ci| +1 < L™ +1 < |L]. '

Proposition 4 O+ 41 DOLEEA.
IL| 2k, {Aher ©2° A& A &BE,

B2{BCA|BZ AVlelL}

T%. MELLY, BOSBE{[CiyDiltier T, FieIZOWT|GILI|LI=kTHS
EORbONEETS. A=U ALY, B0cAITHLTIc A RDle LYBFE
TADT, T_RTHOBeBIZOWT|B|>2&¢723. XoT, Fi€liZoWVWTI|C|>2
Thd. LidoT, (T LY

> uM(B) =uMB) =) _uM(C;, D)) 2 0. .
BCUer At i€l
BZA; VleL

Proposition 41X, D X > IZHEBILTE 5.

HHE 1 u% 0 LKA, uM%E p D Mdbius B, k22U EOEKLTS. 0D
L ERDOEMIL, pAkERATHLIOOLETSRETHD.

2<|A| <k RBEBDACOIZONT MA) >0 THY, |A|=k722E
FEDACOLIEBENDBCOIZOSWTUM([A,B]) 20 TH 5.

K88, (LEM) [1]) @ Corollary 112k % (F7id Proposition 4 T, 2< |[A|<kDL &
B=AXLTHLW).

(+534) ACBCO,2<|Al<k&l, |B\AKBWTIM/METR () 277 X
FTIB\Al =00, &L, B=ALEENPL pM(A,B]) = pMA) 20 THD. KT
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IB\A|>1DL %%, 6 B\ARBEEL, {[4,B\{6}],[AuU {6}, B]} 23 [A, B] D4 &
2B, T, BWEORELY uM(A, B\ {6}]) >0ThHB. ¥, [AU{O} <kD
& X IIEIRITIBEDIREN S pM([AU{0},B)) >0 TH Y, |[AU{0} =k D& X 1T
BORE»S pM([AU{6},B) >0¢725. Lo,

pM([A, B)) = p™((4, B\ {6}]) + xM([AU {6}, B]) 2 0.

[10] Cik, EABMOMESRICHET 2 EROERIC LORE 1 2 HVTNS.
4 BbHYIZ

#F& Ti, Proposition 4 [1] O+3HDE LW GEH%Z 5 %, & 5IZ Proposition 4 DX
ft (M1 21T72-o7. [1ICBTHER (T8 A2) IIR/MEZELTEENTHS

B, AREOMME 1 &M 1 OIEH TRV AT, Boole RiZHIT 5 KM O EFAMER
ACB»™>0eB\ADL X

o {[A, B\ {6}], [AU {6}, B]} iX A, B] D5 #,
TRbb

[4,B\ {6}]U[AU {6}, B] = [A, B],
[A,B\{0}In[AU{6},B] =0
o TBIOMRER [A, B\ {6}] & [AUu {0}, B] X, ROFEERIZ LY EWIZEKRRE
[A,B\ {6} > C— CuU {8} € [AU {6}, B],
[Au{6},B] > D~ D\ {6} € [A, B\ {6}]

ZEICLTEY, AKLEV. ER, NEED k BEREDOKESIT 4 OIERAL, =
DHEEESL LITLTVWS.

B TR

[1] A. Chateauneuf & J.-Y. Jaffray, Some characterizations of lower probabilities and

other monotone capacities through the use of Mobius inversion, Math. Social Sci.,
17 (1989) 263-283.

[2] G. Choquet, Theory of capacities, Ann. Inst. Fourier, 5 (1953) 131-295.
3] BEARAR, BRERELACURARE, HAT 7 U %25, 10 (1998) 206-214.

[4] K. Fujimoto & T. Murofushi, Some characterizations of k-monotonicity through

the bipolar Mobius transform in bi-capacities, J. of Adv. Comput. Intell. & Intell.
Inform., 9 (2005) 484—495.



38

[5] S. Fujishige, Submodular Functions and Optimization, 2nd ed., Annals of Discrete
Math., 58, Elsevier, 2005.

[6] M. Grabisch, T. Murofushi, & M. Sugeno, eds., Fuzzy Measures and Integrals:
Theory and Applications, Physica-Verlag, 2000.

[7) M. Hall, Jr. Combinatorial Theory, 2nd ed., Wiley, 1986.

(8] =|;{R, Grabisch, @&, S/, R, 771 RELRMR, (77040 T bav
Ba—F 47 " RT v o (BERT 724 %44R) |, 3632 HAR (2000) 51-75.

[9] B. Peleg & P. Sudholter, Introduction to the Theory of Cooperative Games, Kluwer,
2003.

[10] Y. Sawata, K. Fujimoto, & T. Murofushi, Decomposition of set functions into a
sum of set functions on subdomains, submitted.

A 18 : [1) DREBAD M & EDHH

A.1l FEBADA{#

Proposition 4 ®+43#Eizxf 35 (1] 1B T 2IEAF#H S, K (7) ZHAVTK(6) ¥

I5EFTBLOTHS. UT, (1| CBI3MEALRPETE-THS. & (6) 27T
7, {AY, C 2P HEBCEEL, AL U AR £i=1,2 ..., kicH
L, BEi2 A\ A =1{60,...,69} £¥% (Li= |E| ThB). ETEDIEE, DEH
DEELFNS, EL2E x By x - x B, EICH®&RIEF I< +MAT 5. £, &
61,...,89) e EwzxtL,

k
Ah ----- 7 £ {91(11)""’9g1)} U---u {91(:)”92,:)} V (A\UE£>
i=1

LBL.
FTRTDi=1,2, ..., kil LTBZA THDLX272BC A»FEEBICEAETS.
60,...,6%) € B w4t
{6),....6cB (%)

T, IS BT AROERLTSE BIATAHERENLDEIIZ 20X 5 2ER
3FETD), BC A, 4, £2>TWAH. ST 2ok, [1]iCiX

.....

.....

EEMPNTVDA, ZHEIRORBIZRED.
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REIL A = {1}, A4y = {2}, 43 = {3} £¥ 5L, A={1,2,3}, E; = {2,3}, By =
{1,3}, Es={1,2} ThY, ZOIEFTE E OBRZEESST5. Thbb,
o =2, oY =3, |
6P =1, 6 =3,
60 =1, 6 =2
£35. BCABZA,BZ A, BLARP%EBLLT, HilxiIB={1,2}%%
25E, R(x) &MY, I< cBTsRON0ERE, (60,62,6) = (2,1,1), ¥
bH (I, la,l3) = (1,1,1) TH Y,
B={1,2} € {1,2,3}
={2,3}U{1,2}U{1,3}
= {62,687} U {62,657} U {6,657}
=A1,1,1
ERoTWA. &T, (U4,5,0)=1,1,2) T3 &,
(60,00,69) = (2,1,2)
CB
C{1,2,3} = {2,3tu{1,3}u {2}
= A2 = A

THEN, b=1#£2=0L720T, LROEM () ITRIZ LRV,
ek 2 EH () RERI ThHo>ThH, R (7) BAVTR (6) 2UL Lo, [1] 1B
BHROEH (b) BRI THILREIZ AR,
) { {60, 60}, Au, ]| (... 60) € B} 25
{BCA|BZAfori=1,...,k} DO&ITH5.
Lrl, ZOFH (b) bROKHI /.
BHl 2 KE#I1ERACREDSTFT, =9 (b) PKME
{ {2,1,1}, 4], [{2,1,2}, 4], [{2,3,1}, 4],
[{2,3,2},{2,3}], [{3,1,1}, 4], [{3,1,2}, 4],
[{3,3,1}, 4], [{3,3,2},{2,3}] }
= {[{1,2}, 4], {4}, {{2,3}}, [{1,3}, A]}

X, BBoNiZ
{BCA|BZ A, BZ Ay, BZ A3} ={{1,2}, {1,3}, {2,3}, A}
DHEITIT2V.
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A.2 [FBAOOEN

k

All ..... (Y = ( 91(11),---,0211)} U"'U {91(:),.-',9(;‘;)} UﬂA‘)
i=1
\ ({60 02, U U {6,600 ))

EthiE, 1B AERAN ZTOEEHATES., $XTDi=1,2,..., kLT
BZ A, THBLEY%2BC ARERICEAEL, (6,...,0) € E #BHEDOKMR (x)
PR, IS KT AROOERLTHE, BC A, 4, L2>2TW5., EbiZ, ko
FL A, OEHNLEH (2) BRIZL, TOZEHLEHA (b) bRITD (2,
0D,....6") e BEicx-TiH {80, ... .00} 2 Ay, 4 ERBIENRDBE, TORE
i ({60, ...,00), Ay,.0] =0 ROT, BEICIZBR) . £oT, R(7) B (6)
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