xE{tSal—oa iEsE
Fol xiEHREE
5950 1 B MEE

\'l

BEYR—R—T
http://www.shiina.mgmt.waseda.ac.jp/

o XYRT—IRIRED EHRE
« ExJEIXEREDijkstraik
« SHOSUTAENRRE

2D —ICET A ESE
« BRITSTG=(V,AHEEZD(V:-REE.4:0%

a)

« %0, )) CAITHLTAREL NEZLNTIVS

« BRI EVIZHLTh, BEZBNTLS (b, >0 7155
(FEEE., b, <0ELEHHBE)

« x; 138G, HEDTO—(RE)ERT

o V(i)={k: (i) EA} RihHHZLDERES

o V(G)={k: (ki) €A} mi ICEEHETHIDBREES

« SZEHK: Ahuja, Magnanti, Orlin, NETWORK
FLOWS, Prentice Hall, 1993.

w=/NE AR

< ERE M0 2ox,

(i,j)ed

subject to Zxk[— ink =ph,, VieV

kev (i) kev™(i)

ngg'/ghg/’v(i’j) c4

V(i){>®/ LT
e 1b\ pix-¥ed-]

IR T— DB

- RERFE

X Xis =-10, nﬁlA@{#%ﬁ%lo
Xo X =OMAORAR=FHE peg0 h-—
Xi3 X =0, RINDRAE=RE=E

Xut X = 10, R4ATHOFEEI0

-1 -1 0 0Yyx,| (-10
10 -1 0fx,| |0
0 1 0 -1y | |0

0 0 1 1 Xss 10

BT

o
o

FEE10,0,-10 4




ERITIOME

- BREETEMELLTERL

o bhINBEIANINVES (X RERE T BEAE

o BHTH EEEEEEE D (EED/NMTHIX
MO,-1,1DENMIZZFLLY (totally unimodular)

« DSAILDAK:
HIEME x,=B-'b=(1/det B)(adj B)b DS EH—1F
I 1>

Fx %2 1% [ %8 (Shortest Path Problem)

v RYNT—H LD s (B U—R) D R V) ETOR
5

« B, DEER:c;

min > ¢, x,

(i,j)e4

subject to z Xu~ z X,="Li=s

key (i) key*(i)

> oxu- 2x,=0, VieV \{s,t}
)

kev™(i) kev©t(i

ZXM_ sz'kzl’ i=1

key (i) ker (i)

0<x,.vi.)e 4 BERITX, S 0,1}

B A5 It ] B 0D X ¢ [l 28

max T, T,
subject to T~ < CU,,V(i,j) € A

FEEDalZDOWNWTnZnta LEEMZ THETH
HE= IR R Trn=0&EHTKLY

I ? DM RsHORINDEREEH(OTHR)
nZsMHINDRFEERMETEDHDENREED
EITAIREFRTED T, B ZAF L THhshr o
DREERENRDONDLZEN LMD

Dijkstra(# €1V X+3) &

« ATYT1: =0, =0 (iEV—{1}),
M={2,...n}, i=0
o RATYWT2: M#P (EESE) THWMEEG)>)i)
ZHgY IR
() jEMIZHU 7T, > Tt +c, 8BIE T, =T +c;, p=i
(ii) min ;e 70, = 70, E1EBkERDD
(iil) kMW BRRL i=k & B

M BREBREELADES
SEAVUDSHIREN L RIGBREE
) B~ DRI O BRI A (8 T B)




R EE B
-« WEDEFL(c,, 1,)=CADRZE, F5H)

& Fc,tut,(u=0)

=

B K % ] e B Pl 1L 60 458

« ) DEER:c;, B HEBBT DHICET HEM: ¢

o HIF (R = NEEESHLUVRRE

o HIF(RFBBERSR = T)ICEFOEHITTEMBERICAND
 SYSUCIBEMBE

o LTOBEMBEKIEL. RS EEO &E B MERIED TR

L(u)=min )] CiX;+Hu( > t;x,;,—T)
(i,j)e4d

(i,j)ed

subject to Z Xu~ Z X,="Li=s

key (i) key*(i)
ZXM_ ink:()’ VieV \is,t}
kev-(i) kev*(i)
Zin_zxz‘kzl’l:Z
kev-(i) ke *(i)

x, €01} V(i )e 4




EMERE (=205 T ) D &xERE

o T=10DBE. LQ)=15+2(10—7)=15(F&E B EAHIED T 5R)
o 13256&£1=E B/ ADEFR (X108 R (B RSB K% =9 =170
HEfZ)

o 13256&1=EB/NADEEEIZIS(TREELLY)

o KT, 13256/ BERE I 1+ 5% 55 R 5 28 0D 5% 18 fiR

S0 S0 MiE

- THE&EEMEREE z*) mincx

subject to Ax=b, x €X

o BLOHERA=ERM(ST 50028 M)W

o TS AEMBE L(wy=min, cx+u(Ax—b)

(FR/MEZL(n). BASHAIZ L(n) =z*) subjectto x €X

« SUSUVABE LD SR AKIE L*=max -, L(n)
e L(w)=L*=z* =cx

- ESHINDOBEDORE T AN () TTREIE D RITRAIRERFDS .

S50V aFEHUHL ., L(w)=cxFimf-9 & XX TREED
RERETHY . L*=L(w).

.« (D)STITUTARBUHLT LWESZ BN TERIEDE

TATRERR S X, L THEDRERTHY. L*=L(n). 1

BE#L(DHE

« FEBFHNOBEEOREET AN TESHIMNA=S ERE
) :HBu=0IcHLT L(WEESZ DD TRIEDEITAIBE
RTHY. B Du(dx*—b)=0NEE, x*ITRBDRERET
HY. L=L). (SNIE+REHITTELRNILITTEE,)

o FUSUVAEMMBE L(w=min cx+u(4x—b)
(R/IMEZL(W)) subject to x €X

o X={x1x2%.. KIDIZE. L(W=min,_, , cxk+u(4xk—b)

c RROTHRZKRHD

L*=max, - L(W=max {wiw=cx*+u (Ax*—b), k=1,...K, u=0}

,,,,,

- FEGIHNAREBHEDSES. X [HEREBRER SR
DEE (EFRMIZIZHNZETED)
o XKD TRLZROHE BT IR ERE is

ETDI-6/\REHE . T=14DBE

INR BB c, B¢,  cp,ru,-T)
1246 3 18 3+4p
1256 5 15 5+
12456 14 14 14
13246 13 13 13-p
13256 15 10 15-4p
132456 24 9 24-51n
1346 16 17 16+3pn
13456 27 13 27-pn
1356 24 8 24-6p1

s T=14DIGE . EEREX13, TDEETDEFRIE13(713X13246)
o LQ2)=5+2% (15-14)=7 (&E B HIEAHIEI13D T H)

« STSUCABMREOAR12560 B 11588 (EITFAIRE)
o SUSVTABRTMEDOE 12560 BRI (EfTAAEE)

16




_ —1246(3,18)
—1256(5,15)
—12456(14,14)
—13246(13,13)
—13256(15,10)
—132456(24,10)
1346(16,17)
1356(24,8)

=
THROZKEL*ZKDH D
o BEABL(WDE®ERKRIL B fix) ~DBEE
* TaylorB& B Ax+0d)=Ax)+0V fix)d+o(||0d]))
lim f(x+9d)‘f(x) —Vf (x)d BRxh BB RIZR T v THA X0

60

d= Vf(x)ZEE_n_,\J: S AR Soepxp)=x 4y
d = _Vf()C)EE_,L,‘IZ:FTﬁm 2
r=1olY] ¢
of ox 4]
Vf(x) = ( - axj (2x, .2x,) 42
0
SO RARELGE HIXLHE 2 . 2

B B LA

o BABL(W=cx+tu(Ax—b)DIGE . d=Ax —b
o WI=pk0, (Ax—b)EFBHT
o LMo TUNIE, exHpt !l (Axk—b)= L* &R B KT B
_ L' —L(u")
Jaxt

—~

UB- L)
a —of 2

~]

ERIZIXO, =

A (UB=L(u"))
Fr=130, = kAx"—bz

f=f=L0< 4, <2 k Hk+1

5| BB & D
o =0 EE, /IR 12460 R EfF
o AX'—p=18—14=4

. . 8
= 2T 2 0 6 o \
o 3 /N
4 1f \
=110 +0,(4x" —b) : \
=0+1/4x4=1 ; \
« Blpl=1DEE RR1256D RIERE, 0 2 N
o Ax'—b=15—14=1 \
-4 \
L L) _7-(5+1) 6 \
HAx —bH v + BT 0LES 5L YA
ERNSE(Z KL E vl
! . bhf'ﬁ#lirﬁﬁak’cabéb\
=1+1x1=2

:‘:')75\#%.:1”@4:




