R [
AN T—IVEHU, yO—XEKET (EI/O—XFE)TILzTEMEED),
EEBHDIOD—XEFEH w:T > Z,
TEEDRIREZOI ELETEICEREL, HEZRAV-EMEEEZREEL, TD
FELLERZ T E LGS
P1: min. ey 1 prn—cer w(C)(x(D) + x(b") + x(b™))
s.t. x(a)+x(—a)=1, x(a), x(-a) € {0,1} (Va € U).
P2: min. Z{b,b,’bu}zcerW(C)min{Z,x(b) + x(b') +x(b")}
s.t. x(a)+x(—a)=1, x(a), x(-a) € {0,1} (Va € U).
P3: max. Xp pr pr=cer W(C)min{2, x(b) + x(b') + x(b")}
s.t. x(a)+x(—a)=1, x(a), x(-a) € {0,1} (Va € U).




P1 BRI #UE

P1: min. Z{e, f,g}=C€FW(C)(x(e) + X(f) + x(g))Z
s.t. x(a)+x(=a)=1, x(a), x(—a) €{0,1} (Va € U).

C={ef, g}&dd&Ex; €{01} (Vi) EnlX

(x(e) + x(f) + x(g))?
= (x(@)*+x(f))*+(x(9))*+2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)
=x(e) +x(f) + x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)




P1 I3 ALOEIRDE FF

IRZFESZ&ITLLS !
0<x<1 Zm=93~JhkL.
X xERWTIRTRHoNDEREZHANIML.
Z BXITHIGT HDEMERIEZRITHEREH
_ X(e) +X(f) + X(g)
2= Yo r.0-e%O) (4axeyx(r) 4 24 (DX (9) + 2X@X(®)
_ x(e) +x(f) + x(g)
E[Z] = Xte, 7, gy=cer w(C) (+2x(e)x(f) + 2x(f)x(g) + Zx(g)x(e))

DY ILD.




P1 M2 RFEFD

P1-1: min. Y rerw(C)z(C)

s.t. z(0) = (x(e) +x(f) +x(g))°, (VC={e f,g}eD,

z(C) = x(e) + x(f) + x(g), (VC ={e f,9} €T),
x(a) + x(ma) =1, x(a), x(—a) € {0,1} (Va € U).

FEROEEENMEOREEE, LU, BiEE (x, 2)E AL TIRERS.
x(e) +x(f) +x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)
< x(e) + x(f) +x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)
+(e))2+(x (£))?+(x(9))?
< x(e) + x(f) + x(g)+ (x(e) + x(f) + x(9))? < 22(C)
E[Z] = cerw(C)22(C) < 2z° — 2-3R 1Y




Pl BT —XRIE?

x(e) + x(f) + x(g) = a EELE,
2x(e)x(f) + 2x(Hx(g) + 2x(g)x(e) BNExRELZLHDIE
x(e) =x(f) =x(g) =a/3 DEZET 3 x 2(a/3)*= (g) o’

HAIBEEL: x(e) + x(f) + x(g) + (g) a’® = o+ (g) a’

BB —RBEHEOT COLENRYIIZHEDZDOTIE? 4
z(€) = (x(e) + x(f) + x(g))2 = q*

z(C) zx(e) + x(f) +x(g) =«
o + ( )a: < (3) max{a?, a} 2-VT{EIIEEDH U ?




P1 =0—1) DAEFER
x(e) = x(f) = x(g) = § 2(0) =1 DEEIX?

x(e) +x(f) +x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e) — 1+(2/3)=5/3
< x(e) + x(f) + x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)

H(x(e)*+(x () +(x(9))* - 1/3+5/3=6/3=2
< x(e) +x(f) + x(g)+(x(e) + x(f) + x(g))? < 2z(C) — 2x1

M MERERDESEFGETIO-) O DAFX(FHMBEERFEEZZT)

3pqr < i/qurq;err < p+z+r p=qgq=rDEE, IRTEHES)

3 |pqr+pqgs+prs+qrs < 2 |1 pq+pr+ps+qr+qs+rs < p+q+r+s
4 o \ 6 o 4

Yoqrs <



P1 iﬁﬂ;{tt% 3pqu2\/pq+c;r+prSp+g+r
x(e) + x(f) + x(g) + 2x()x(f) + 2x(Hx(g) + 2x(g)x(e)

2
< x(e) + x(f) + x(g) + 2 x 3 (XL

< x(e) + x(f) + x(g) + (3) (x(e) + x(f) + x(9))°
<2(C) + (2) z(0) = (3) 2(C)
E[Z] = Zeerw(O) (3) 2(0) < (3) 7 — (2)-iE4

E@&'»Tl E@*D@Z%f&b[i ‘ Zl<]xxj < ?:1351'

<
Z?=1xi+221<]xx]SZ?lxl+2(;)(M)2 \ (2) "

n

=¥ x + (50) By x)? < 2(0) + (1-3) 2(C) = (2= 2) 2(C)



P1 BlREM0o2FIRZHEST !

P1: min. Z{e, f, g}=CEFW(C)(x(e) + X(f) + x(g))z
s.t. x(a)+x(—a)=1, x(a), x(—a) € {0,1} (Va € U).

C={ef, g}&d5b&x; €{01} (Vi) HEnlX
(x(e) + x(f) + x(g))?
= (x(@))*+(x(f))*+(x(g))*+2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)
= x(e) + x(f) + x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)
LLTDELSIZHEITHE

o x(e) +x(f) +x(g)
P1=2: min. 2, 1, gj=cer W(C) (+2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e) )

s.t. x(a)+x(—a)=1, x(a), x(-a) €{0,1} (Va € U).




P1 HRrIBE%L

P1-2: min. X1, ¢ g1=cer w(C) (

= Yie. . g1=cerw(O) | +(5) *

s.t. x(a)+x(—a) =1,

[ (5)x(e) +2x(e)x() + (5) x(f) )

\+( )x(e) + 2x(e)x(g) + ( )x(g)/

x(e) +x(f) +x(g)
+2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)

(f) + 2x(f)x(g) + (5) x(g)

x(a), x(—a) € {0,1} (Va € U).

)




P1 TEIfME D ELR b

(5) x(e) + 2x(e)x(f) + (5) x(f)

z1(€) =z (1/2)(x(e) + x(f))
z1(€) = (5/2)(x(e) + x(f)) — 2

P1-3: min. 2o ¢ g1=cer Ww(C)(21(C) + 2z2(C) + z3(C))

s.t. zI1(C)= (1/2)(x(e) + x(f)) A
z1(C) = (5/2)(x(e) +x(f)) — 2
z2(C) =z (1/2)(x(f) +x(g9))
z2(C) = (5/2)(x(f) +x(g)) — 2
z3(C) = (1/2)(x(e) +x(9))
z3(C) = (5/2)(x(e) +x(g9)) — 2 J
x(a) + x(ma) =1, x(a), x(—a) €

> (VC ={e,f,g} €D,

{0,1} (Va € U).




N 21(C) 2 (1/2)(x(e) +x(f))
P1 RUADZ 21(€) 2 (5/2)(x(e) + x(f) — 2

P1-30:EMEFDEREEZ2 EL, B (x, 2)Z AL TIREZTS.
(5) x(e) + 2x(e)x(f) + (3) x(f) HEMAAR T
1 @ 0= { 2) (xte) + x(), }
< (%) (x(e) + x(f)) + 21( . ) 2 (©) (5/5)2(6) o

= (E) (x(e) + x(f)) + (E) (x(e) + x(f)) -

(3) (x(e) + (), } <210y
(5/2)(x(e) + x(f)) — 2
E[Z] = X erw(C)(221(C) + 222(C) + 223(C))

< 2z* — 234l

< Z2max

(x(e) + x(F))



P1 HIMNNZERDS

P1-4: min. 2. ¢ gy=cer W(C)(21(C) + 2z2(C) + z3(C))

s.t. z1(C) = (1/2)(x(e) + x(f))
z1(C) = (5/2)(x(e) +x(f)) — 2
z2(C) = (1/2)(x(f) +x(9))
22(0) 2 (5/2)(x(f)+x(g)) -2  (VC={ef g}eD),
z3(C) = (1/2)(x(e) +x(9))
z3(C) = (5/2)(x(e) + x(g)) — 2
z1(C) + z2(C) + z3(C) = (x(e) + x(f) + x(g))z,
z1(C) + z2(C) + z3(C) = x(e) + x(f) + x(g)
x(a) + x(=a) =1, x(a), x(—a) € {0,1} (Va € U).

oLz, £2&EGAENGSD?




P1 =&7T—X

C=A{ef,g}el, x(e) =x(f) =x(g) =1/3 DL
H BB 2R

b

z1(C) + z2(C) + z3(C) = (x(e) + x(f) + x(9)) =1
z1(C) + z2(C) +z3(C) = x(e) + x(f) + x(g) =1
21(0) = (3) (x(e) + x(f)) = 1/3 + 22(0),23(C) b
z1(0) = (2) (x(e) +x(f)) —2=-1/3 -+ 2z2(C),z3(C)
D 212 z1(C) = z2(C) = z3(C) =1/3 TH Y,
z1(C) +2z2(C)+2z3(C) =1
B/-EPEL VRS T2 LT ELE D !

5
2

x(e) +x(f) + x(g) + 2x(e)x(f) + 2x(f)x(g) + 2x(g)x(e)=5/3

1k
1R



P2 £9EX0O>THELD

P2: min. e £ g1=cer w(C)min{2, x(e) + x(f) + x(g)}
s.t. x(a)+x(—a)=1, x(a), x(-a) €{0,1} (Va € U).

P2-1: min. %1, ¢ s1=cer w(€)z(C)

st 2(0) 2 (3) (x(e) +x(f) +x(9)) (VC={ef,g}€T),
z(C) € {0,1,2} (VC e N),
x(a) + x(ma) =1, x(a), x(=a) € {0,1} (Va € U).




P2 Y [XP>THELD

P2-1-R:

min. 2o ¢ g1=cer W(€)z(C)

st 2(0) 2 (3) (x(@) +x(f) +x(g)) (VC={e,f,g}€T),

z(C)=0 (VC € I),
x(a) +x(=a)=1, 0< x(a), x(—a) (Va € U).
FEEOEFEEMNMOREEZZ EL, ZiEfE(x, 2)XFFATIREZTD.

E[Z] = E[Xe f g1=cerw(O(X(e) + X(f) + X(g9) — X(e)X()X(9))]
= Yo, gi=cer WO (x(e) + x(f) + x(g) — x(e)x(f)x(g))

< Yie s, grcer WO (x(©) + x(P) + 2(9) < () Leer w(©)2(0) = &7
(3/2)— 4Ll




P2 2R TEHMD?

(1) IRTRRoNSBDEEEZRLT S
(2) ADFEZTO2ERLT D
3) HFlMAZEL2ERST D

.
E[Z] = E [Z w(C)(X(e) + X(f) + X(g9) — X()X(H)X(9))
{e,f,g}=Cer
= Yo s, gr=cer WO (x(e) + x(f) + x(g) — x()x(x(9))
< Yo, gyecer WO (x(e) + x(f) + x(9)) < (2) Zeerw(0)z(C) = O)z’



P2 SEOEENENALLLELNDOMI?
(1) IRTIENLEDEE
BIZIXC ={e, f, g} Tx(e) =x(f) =x(g) = ¢ Tl
z(C) = (g)(8+8+8) = 2¢

E[X(e) + X(f) + X(9) — X(e)X(f)X(g)]
= x(e) + x(f) + x(g) — x(e)x(f)x(g) = 3 — &°

3 3

3e—e>  3&e—e”

g2 3
2(C) 2¢ 2 2

"~

%5 (3/2)-38L ELVHHETE L, TAMEITEGL!



P2 SLOENENALLLELNDOHI?

(2) DEZEHERCTH = KEADEZFFEO>THLD !
BIZIE, C={e f,g} Tx(e) <x(f) <x(g) ELELD.
(ETZERTDHE TEEDI DA EERN/4)THIR)

$

e f g e f g e f g e [ g

DRTELNAIE < (5) ((x(f) +x(9)) + 3(x(e) + x(f) + x(9)))
= G) (3x(e) + 4x(f) + 4x(g)



P2 SLOENENALLLELNDOHI?

(2) DEZTTHERLT S — it

T
BADEEF>THELS ! °

BIZIE C ={e f, g} Tx(e) <x(f) < x(g) ELED.

(E %1

i28 g B TN DOMNEFER(/4)THIR)
1} 1]
A 2
NN
A 1
| | .f
e f g e f g e f g

1]

\4

g

NN
=

e

f

DRTELNAIE < (5) ((x(f) +x(9)) + 3(x(e) + x(f) + x(9)))
= G) (3x(e) + 4x(f) + 4x(g)

g




P2 EBAOIEZEMELOTHEKD
C ={ef,g} Tx(e) <x(f) <x(g) EL&KD.
DRTE>NBIE < (3) (Bx(e) + 4(f) + 4x(9))
( ) (3x(e) + 4x(f) + 4x(g) . ( ) (3x(e) + 4x(f) + 4x(g)

2(C€) (g) (x(e) + x(f) + x(g))
JGIORGIOEE="EnE RN

oo (FY (3/2)-1m 8L




P2 (k@ ALDERE[FEOI-ES
BIZIE C={e f, g} Tx(e) <x(f) <x(g) ELES.

(ETZ%H

1t09 AL TEEDADOMNEFER(1/4)THIR)

$

| | .1 .1
e f g e f g e f g f g
x(f) +x(g) x(e) +x(f)+x(g)

2EBIZKEZLVO+HIFBHIZKEZLD




P2 MBBICKZL\D 1EN2EBICKZLD ]
Q@) FHNKXZTE - ERLT S

P2-2: min. Ycer w(C)(2(C))
s.t. z(C) = x(e) + x(f),

z(C) =z x(f) + x(g), (VC ={e f,g} €),
z(C) =2 x(g) + x(e),
z(C) € {0,1} (VC e,

x(a) + x(=a) =1, x(a), x(=a) € {0,1} (Va € U).

2(C) = (2) (x(e) + x(f) + x(g)) [FEBMIH=Eh B




A

P2 MZBHIZKRZL\D 1EI2&HIC

REL\D ]

) HIHHXZEHERLT S
z(C) = x(e) + x(f),

2
z(C) = (g) (x(e) + x(f) + x(9))

z(C) = x(f) +x(g), » z(C) =1FEHIZKRSLNDO+2FBHIZKSL D

z(C) = x(g) + x(e),

A $ 8
¢ L 1
2v 2 21 21
e f g e f g e [ g e f g

1IFBHICKZEVLVDOH2FEBIZCKEZ=L\D
< z(C)




P2 MMZFBHIZKZULD JEMN2FBHIZKRELD |
B) FHHNRFEH-ERLT S
A 1i 1]
1 3 1 2 1
A 1y
¥ 2: 21 ;1 :
e [ g e [ g e [ g f g
1IBZFBIZCKEVDH2FBBIZKRELD a0 < (3> z(C)
< z(C)

DRTEDNBIE< (%) z+ (%) (g) 2(C) = (%) 2(C) = (11/8)-3F {8




P3

P3: max. 2o ¢ py=cer W(C)min{2, x(e) + x(f) + x(g)}
s.t. x(a)+x(—a)=1, x(a), x(—a) €{0,1} (Va € U).

MAX SAT A7=0) !

P3-1: max. X, ¢ sy=cer W(€)z(C)
s.t. x(e)+x(f)+x(g)=2z(C) (VC={e f,g}eT),
z(C) € {0,1,2} (VC €T),
x(a) + x(—ma) =1, x(a), x(—a) €{0,1} (Va € U).




P3

P3-1-R: max. X, £ s1=cer w(€)z(C)
s.t. x(e)+x(f)+x(g)=2z(C) (VC={e f,g}eT),
0<z(C)<2 (VC € 1),
x(a) +x(—-a) =1, 0< x(a), x(—a) (Va € U).

FEEDEGENORBEEZZ EL, REEE(x, 2)Z A TIREITS.

ElX(e) + X(f) + X(g) — X(e)X(H)X(g)] |, —_ quﬂgwrﬁwgw
=x(e) + x(f) + x(g) —x(e)x(f)x(g)

> (x(e) + x(f) + x(g)) — (XL )+x(g))3



P3 O B MEBUEDHAFFIE
E[X(e) + X(f) + X(g) — X(e)X(f)X(g)]

> (x(6) 4 x(1) + 2(g)) - (XA

min{2, x(e) + x(f) + x(g)} = z(C)
a=x(e)+x(f)+x(g) LT HE

)3

a3 a3 8
a—(3) _ %7 LT
min{2,a} min{2,a} 2 ;
4 23 O
=1—-——=—=10.851

27 27



P3 HEENOEIE?
TEEMNEREE(N/4HTHR

X
A@ 2

e I 9 e [ g e f g e

fEREINSH DT —RE -

T NVEHA, Y FEHA




