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|=yC}r=ai ẁQW R= V}B xrY=iq@ C}r=ai u=}=B =} '�u=tR u} QDOwR QO |Ov@u=tR
j@=]t xm CW=O Oy=wN Q=Qk �u=tR u} QDQ}O QO |Ov@u=tR Cr=L QO� VR=}vTB
QO u}= Q@ xwqa "Ovm|t |Q}owrH ?wret |=yxv} Ro uOQm ^=Lr R= xOW QmP G}=Dv
C=@U=Lt |oO=U x@ xHwD =@ C=@U=Lt CaQU O} Q@D |R=Ux}@W sD} Qwor= Q=QmD Qy
'(LS) u=tR u} QDQ}O w (ES) u=tR u} QDOwR |Ov@u=tR x@ \w@ Qt CWoQ@ w CiQ

"Ci=} Oy=wN V}=Ri= |yHwD p@=k Q=Okt x@

O} Q@D |R=Ux}@W sD} Qwor= QO ?=wH V}=tv "1"4
V}=tv Atempn�n Ckwt R=}vV}B \@=wQ |FrFtq=@ T} QD=t CQwYx@ =y|o}=Uty
s}kDUt R=}vV}B i C}r=ai Qo = 'T} QD=t R= atempij |Qv}=@ QYva Qy "OvwW|t xO=O

"CU= QiY CQwYu}= Q}e QO w Ovm|t PN= =Q 1 Q=Okt 'OW=@ j
T} QD=t w Apernn�n �|t�=O� xSwQB |x}rw= |R=}vV}B \@=wQ T} QD=t uDW=O =@
xm O};|t CUO x@ Aeffn�n Q=PoQ}F-=D O}OH T} QD=t Atempn�n Ckwt |i=[= \@=wQ

%s} Q=O Aeffn�n T} QD=t QYva Qy |=Q@
aeffij = max fatempij ; apernij g
|Ov@u=tR wO w xO=O s=Hv= =Q LS |Ov@u=tR w ES |Ov@u=tR u; R= xO=iDU= =@ xm
QDy@ OQmrta Q=}at =@ |Ov@u=tR w O};|t CUO x@ OQmrta Q=}at |=Q@ Q=Okt wO =@
|=yxv} Ro "OwW|t xDiQo Q_v QO xOW O=H}= |o}=Uty x@ \w@ Qt ?=wH u=wvax@
w [1]O} wri � p=WQ=w sD} Qwor= R= xO=iDU= =@ Atempn�n T} QD=t O=H}= |=Q@ umtt

"O};|t CUO x@ Alpn�n xrY=i u} QDQwO T} QD=t
O}wri � p=WQ=w xrY=i u} QDQwO sD} Qwor= "1"1"4

� = [�ij ] xrY=i u} QDQwO (n� n) T} QD=t u=wD|t sD} Qwor= u}= R= xO=iDU= =@
|xOvyOu=Wv T} QD=t u}= �ij QYva Qy "OQw; CUO x@ =Q (i; j = 1; :::; n)

�(1) = T} QD=t h} QaD =@ "CU= j C}r=ai w i C}r=ai u=}t xrY=i u} QD|vqw]
%CQwYx@ [�(1)

ij ]

�(1)
ij =

8>>>><>>>>:
0 if i = j

lij 8(i; j) 2 E
�1 O:W

%|Q=QmD |x]@=Q w
�(k+1)
ij = max

n
�(k)
ij ; �

(k)
ik + �(k)

kj

o

40



2/
2x

Q=tW
'32

�1
|xQ

wO'
�13

95
u=DU

tR�
h}

QW
C}

Q}Ot
w`}

=vY
|U

Ovyt

"=yC}r=ai |xm@W "4 pmW

"?=wH V}=tv QO xO=iDU= OQwt |=yT} QD=t "5 pmW

"xi=[= |R=}vV}B \@=wQ uwO@ |Ov@u=tR "6 pmW

41



"""R=
xO=i

DU=
=@xS

wQB`
@=vt

K}]
UD|

xr�U
tp

L

"xi=[= |R=}vV}B \@=wQ =@ |Ov@u=tR "7 pmW

"=yQDt=Q=B Q}O=kt "3 pwOH
32 22 12 =yC}r=ai O=OaD
1 5 3 4 c1 2 f0 5; 1; :::; 5g
0 82 0 84 0 96 � 2 f0 80; 0 82; :::; 0 98g

2 2 2 c2 2 f1; 2; :::; 10g
2500 1500 500 hkwD \QW

CtUk QO xm OwW|th} QaD xOW |UQQ@ |=y|o}=Uty pm O=OaD T=U=Q@ sD} Qwor=
"CU= xOW u}}aD =yC}r=ai O=OaD x@ xHwD =@ u; ?U=vt Q=Okt =yQDt=Q=B s}_vD

=yQDt=Q=B s}_vD "5"2"4
|xawtHt |wQ xDiQo CQwY pt=m |rt=a C=W}=tR; T=U=Q@ 'sD} Qwor= |=yQDt=Q=B
1 O=OaD =@ C}r=ai 32 w 22 '12 =@ |r�=Ut R= pmWDt� |W}=tR; |xr�Ut 480
p�=Ut xawtHt |wQ sD} Qwor= |=QH= R= pY=L G}=Dv "CU= xOW u}}aD �`@vt 4 |r=
|=Q@ xOW s}_vD Q}O=kt "CU= xOW xYqN 3 pwOH QO hrDNt Kw]U QO |W}=tR;

"CU= xOW x�=Q= xm@W |=yC}r=ai O=OaD T=U=Q@ =yQDt=Q=B

|D=@U=Lt G}=Dv "5
xm 1 w QiY |[=} Q pOt |=y?=wH =@ =OD@= O} Q@D |R=Ux}@W sD} Qwor= |=y?=wH
w CU= xOW xU}=kt 'xOW pL |[=} Q |=ypOt pL |=yQ=Ri=sQv R= |m} \UwD
=ysD} Qwor= |x}rm "CU= xDiQo CQwY xU}=kt |Q=mD@= VwQ xU |=y?=wH =@TBU
2 30GHz '4GB RAM C=YNWt =@ |}xv=}=Q \UwD w Ov=xOW Om C++ =@
|=Q@ LINGO 9 0 xDiQW}B |xNUv R= R}v w Ov=xOW =QH= i5-2410M CPU @

"CU= xOW xO=iDU= |[=} Q |=ypOt pL

pL R= pY=L |=y?=wH =@ O} Q@D |R=Ux}@W pL |xU}=kt "1"5
�1 w QiY |R} Qxt=vQ@ pOt� wov}r

w x�=Q= `@=vt K}]UD |xr�Ut |=Q@ |]NQ}e 1 w QiY |R} Qxt=vQ@ pOt l} =OD@=
"OwW|t pL |W}=tR; p}=Ut R= |}xawtHt |=Q@ |[=} Q pOt TBU

1 w QiY |R} Qxt=vQ@ pOt "1"1"5
t u=tR QO i C}r=ai =}; xm CU= u; |xOvyOu=Wv 'xit 1 w QiY Q}eDt pOt u}= QO
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