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Q@=Q@ rij Q=Okt OvW=@ xDW=O Qw[L s}D QO u=tRsy j w i |=O}Ov=m wO Qy xm |DQwY

"OW Oy=wN QiY =@ Q@=Q@ CQwYu}= Q}e QO w OW Oy=wN l} =@

s}D |=[a= O=OaD C}OwOLt "7"3X
i2I

xi � U (6)

"Ovm|t u}}aD =Q s}D |=[a= O=OaD |xv}W}@ 6 C}OwOLt
xi; rij 2 f0; 1g 8i; j 2 I

"OvDUy |} wOwO ẁv R= R}v xr�Ut |=yQ}eDt
|=Q@ u=YYNDt R= s}D l} x@ |@=}DUO 'pOt u}= R= hOy OW u=}@ xm xvwou=ty
|R=UpOt wQu}= R= "CU= |Q=mty |xk@=U u} QDW}@ =@ R=}vOQwt |=yCQ=yt |=[Q=
|rw R=}vOQwt |=yCQ=yt =@ OQi l} OwHw CQwY QO xm CU= xOWs=Hv= |}xvwox@
C}OwOLt OwHw p}rO x@ '=y=O}Ov=m u=}t QO u=Qo}O =@ |Q=mty |xk@=U xvwoI}y uwO@
umtt \}=QW |NQ@ QO Cr=L u}= QO "OwWv ?=NDv= s}D w[a u=wvax@ x=oI}y 4
xDW=Ov OwHw OW=@ xDW=O |Q=mty \=@DQ= sy w R=}vOQwt CQ=yt sy xm |OQi CU=
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"2 Cr=L � 1 xr�Ut xOW p}mWD s}D "3 pmW

R= Qiv 15 u=}t R= xOW|iQat pOt 'CU= xOWxO=O u=Wv 3 pmW QO xm xvwou=ty
QO "Ovm|t ?=NDv= =Q 15 w 13 '8 '4 C=Qiv pt=W xQiv 4 s}D u} QDy@ 'u=YYNDt
8 OQi� OvDUy 2 CQ=yt |=Q=O Qiv xU w 1 CQ=yt |=Q=O Qiv xU smCUO s}D u}=
Q=QkQ@ =yu; u=}t |Q=mty u=R}t u} QDW}@ xm �OvQ=O =Q CQ=yt wO Qy u=tRsy 13 w
uRw u=ty =} =yp=} |wQ O=Oa= `tH =@ Q@=Q@ xr�Ut u}= QO hOy `@=D Q=Okt "CU=

"CU= 10 |va} =yu; |Q=mty

2 |xr�Ut "2"4
xO=O |xawtHt "1"2"4

u=wva x@ DBLP |xO=Ox=o}=B R= '|ak=w |=yxO=O R= xO=iDU= =@ pOt |@=} RQ= |=Q@
Q}PBTQDUO swta|=Q@ DBLP p=DQwBj} Q] R= xmCU= xOW xO=iDU= xO=O |xawtHt
w |O=yQi VywSB |=yxO=O R= |WN@ 'xr=kt u}= QO xO=iDU= OQwt |=yxO=O "CU=
C=aq]= |w=L w 2006 p} Qw; 12 M} Q=D x@ \w@ Qt =yxO=O u}= "CU= [14]u=Q=mty
Vwy '|w=mxO=O '=yxO=Ox=o}=B |=yxv}tR QO |}=yTv=Qivm QO xOWQWDvt Cq=kt

"CU= XYNDt wO u=}t lQDWt CQwYx@ xOWQWDvt Cq=kt O=OaD |xOvyOu=Wv
w CU= QDW}@ Q=Okt u}= OW=@ QDq=@ xDWPo QO OQi wO u=}t lQDWt |Q=mty xJ Qy
CQ=yt SAsi T} QD=t "CU= QDtm Q=Okt u}= 'OW=@ QDtm xDWPo QO |Q=mty xJ Qy

"OyO|t u=Wv =Q OQi Qy
Wij =2666666666666666666666666666666666664

� 2 4 5 0 0 0 0 0 0 0 0 0 0 0
� 4 0 0 0 0 0 1 0 0 0 0 0 0
� 2 0 0 0 0 0 0 0 0 0 0 0
� 3 0 5 4 0 0 0 0 0 0 0
� 0 0 0 0 0 0 0 0 0 0
� 0 0 0 0 0 0 0 0 0
� 1 0 0 0 0 0 0 0
� 1 5 5 0 0 0 0
� 1 0 5 0 0 0
� 0 0 0 0 0
� 0 0 0 0
� 4 0 0
� 4 5
� 0
�

3777777777777777777777777777777777775
SAsi =

" 1 1 1 1 0 0 0 0 0 1 1 0 1 0 1
0 0 0 1 1 0 1 1 0 0 0 1 1 1 0

#
CU= u=YYNDt u}= R= Qiv 15 u=}t R= xQiv 5 s}D l} p}mWD =t hOy %1 Cr=L
QO Qiv 1 smCUO CQ=yt Qy R= xm |}xvwox@ OvyO VWwB =Q 2 w 1 |=yCQ=yt xm

%OW=@ xDW=O OwHw s}D
%1 Cr=L ?=wH

xi =
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1 1 1 1 0 0 0 1 0 0 0 0 0 0 0
i

x =
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x1 x2 x3 x4 x8

i
Z = 22
R= Qiv 15 u=}t R= xOW|iQat pOt 'CU= xOW xO=O u=Wv 2 pmW QO xm xvwou=ty
"Ovm|t ?=NDv= =Q 8 w 4 '3 '2 '1 C=Qiv pt=W xQiv 5 s}D u} QDy@ 'u=YYNDt
=yu; u=}t |Q=mty u=R}t u} QDW}@ w OvyO|t VWwB =Q 2 w 1 |=yCQ=yt O=Qi= u}=
u=ty =} =yp=} |wQ O=Oa= `tH =@ Q@=Q@ xr�Ut u}= QO hOy `@=D Q=Okt "CU= Q=QkQ@

"CU= 22 |va} =yu; |Q=mty uRw
xm CU= u=YYNDt R= Qiv 15 u=}t R= xQiv 4 s}D l} p}mWD hOy %2 Cr=L
s}D QO Qiv 3 smCUO CQ=yt Qy R= xm |}xvwox@ OvyO VWwB =Q 2 w 1 |=yCQ=yt

%OW=@ xDW=O OwHw
%2 Cr=L ?=wH

xi =
h

0 0 0 1 0 0 0 1 0 0 0 0 1 0 1
i
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i
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"1 Cr=L � 2 |xr�Ut xOWp}mWD s}D "4 pmW
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VWwB =Q R=}v OQwt |=yCQ=yt xm Q_v OQwt O=OaD =@ s}D l} 'OwW|t xOy=Wt
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xOWxDN=vW |=yTv=Qivm R= =yxr=kt "CU= Qo}O \@DQt ẁ[wt u}OvJ w '|awvYt
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"OwW|t x@U=Lt 7 |x]@=Q
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"Ovm|t =[Q= =Q R=}v OQwt |=yCQ=yt
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u=}t |Q=mty \=@DQ= uDiQoQ_vQO Q@xwqa xm OwW xO=O xaUwD `} QU pL u=tR =@
pOt |@=} RQ= |=Q@ "OyO VWwB =Q |DQ=yt |=yR=}v ?U=vt |}xw}W x@ u=YYNDt
OwHwt |=yxO=O R= xO=iDU= =@ |ak=w |xr�Ut l} w |awvYt |OOa |xr�Ut l}
|R=Us}D R= x}rw= pOt l} pOt u}= "Ov=xOW xDiQo Q_v QO DBLP |DvQDv}= x=o}=B QO
R= |m} "O=O xaUwD xOv}; QO =Q pOt C=[wQit |NQ@ Q}}eD =@ u=wD|t xm CU=
u=wD|t xm CU= u=YYNDt QO CQ=yt OwHw uOw@ |a]k 'VywSB u}= C=[wQit
uDiQoQ_vQO "CiQo Q_vQO |R=i =Q O=Qi= CQ=yt u=R}t 'xr�Ut uOQm QD|ak=w |=Q@
C=aw[wt R= Ov=wD|t R}v s}D |=yDv= =D O=Qi= Qw[L p=tDL= R}v w '|Q}oQ=m x@ |xv} Ry
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"2 Cr=L � 2 xr�Ut s}D |=[a= |=yCQ=yt "2 pwOH
s}D <=[a=

1693 1184 829 45 23 21 19
� 50

=yCQ=yt

� 51
� 52
� 53

� � � � 54
� 55

� 56
� � 57
� 58
� 59
� 60

=yCWwv=B
1. integer linear programming
2. reducible
3. set-covering problem
4. search algorithm
5. heuristic
6. meta-heuristic
7. simulated annealing
8. branch and cut algorithm
9. genetic algorithm
10. MyersBriggs
11. Kolbe Conative index
12. Steiner tree
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