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The Shortest Path Problem and The Longest Path Problem

Sennosuke WATANABE" and Yoshihide WATANABE™"

(Received 19 April, 2013)

Many of combinatorial optimization problems can be formulated as the linear programming (LP) problem. So they can

be solved not only by their proper combinatorial algorithms but also by the algorithm in the LP problem. In the present

paper, we focus on the shortest path problem and the longest path problem which are typical examples of the combinatorial

optimization problem on the flow-networks. The shortest path problem is the problem for finding the path whose weight is

minimal. Conversely, the longest path problem is the problem for finding the path whose weight is maximal. The purpose of

our study is to formulate the shortest path problem and the longest path problem as the LP problem, and to find an algorithm

for solving the longest path problem. In the present paper, we give the formulation of the shortest path problem as the LP

problem. However, the longest path problem is not easy to formulate as the LP problem. So we give one formulation of the

longest path problem by using rank condition, and give a combinatorial algorithm for the longest path problem.
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&, RAEEFEIC OV GERI LS 2 3D v, Kin
ST, BECEIS T 2 IRATRTEIC B 1 5 H92°) %
JEL, RAEHEEO LP e L CoEtzir). &
7o, mAIRRETE & T HNT, BED S Hih £ T
DEDHT, RO R VEZ KD 3METH 2 RE
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2. Xy hT—7

HEEAV LUES E»OoB2HENT 7 7% G =
(V,E)TEbT. Blr770Hec ElZ, 2 DODIEM
v;,v; EV ZAEATED, ZON (v;,v;) TRES, v, 2
e DFAN, v; &~y LWL, ZRZhv, =0 (e),
v =0T(e) £RT. THK v;,v; ZHESUADPEBAEET 5
LE, IO BLERSGELLE VG, £, v =0 L
2LE, HeZkACL—7L ), LEMULEACNV—T%
BEROCENT 7 7E2HHT 7 7 L v, D, mED
JER E nlHOBFILY 6 & 2l HIN T 7 7252 5,
BI777 GOADTIW = (e1,...,e,) BHETH S &
i, &i=1,2,... k—1IZRLT (1) 0t (e;) = 0 (ess1)
b LI () 0F(e) = 0 (esp1) BT O DE S,
FHCHNBED A TOMD (1) Zili7z§ b D2 HIAuE & v
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THEHHEE ve-v, FEE V), FEEELT, Sz
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B 08 & AT CERTE 5. RICHAY 7 7%
FIIT 2 0 ICEE LA TH 2 BT 2 ERT 5,

TE 1 BEHITA). V o= {vi,v,....0m}p E =
{e1,e2,...,e,} THIBEMT 77 G = (V,E) DEfiAT
FQIE, mxnDIFFITRIIN, Q DH 114 j D
WAy qij V&, DITCERS N,

1 Vi = 8+(6j)
Zij =4 —1 v; =0 (e)

0 otherwise
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THMETH 5. LP REIZMEA B TERMLTE 223,
WXTIE, U E LP MEDOERERN R E T 5.

minimize ‘c-x
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subject to Ax =0b

x>0
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5. RAREED LP EXL

AN T B RMHFEEOTE R L X, A7 77
GOHFUE R cORbYICEAW 252 %y T —
7N = (G,w,s,t) ITBWT, 2TOHIM s-t WOHT,
EICE EFNZUDHEADRNDIRANTH 518 % K 5 [H]
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Rl e LT, XD KD REEERT 5 THM
£EV ={v,v9,..., 0} ELES E={e1,e2,...,en}
BoRBHAT T T G=(V.E) LOZy FT—2 N =
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6. mREMEDOERL
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BT LT 575 7D EBEGATOS &, Qu) D
BRIE F23%. D%, 0 rank Zb & HIFIZAHC A
%2 LT, TR SRR L DTETVD,

7. BREEEBEOHEASLERVTILIU LA

RIS, mREBIEICN LT, H s 2o EEOIH
Ko NDOIREBEZDORS y; = y(vs,vj) (j = 1(=
5),2,...,m(=1)) 2K 2, HrHvbEimaTILITY
ALz s, HEfi L LT, m DR & nflDil0»67% %
HI9757 G = (V,E) EDZy F7—2 N = (G, w, 5,1)
2B 2, mxm DT W = (w;) ZRD L) ITERE
I 5:

0 i oi=j
wizj = § w((vi,v;y)) it (vi,v5) € E
—00 if (vi,vj) ¢ E

LTI XL 5.

Stepl: #IHIfHE L Ty =0, 5 = 2,3,...,m X
LTy = —c0 &35, %, HAEDY AL A; (j =
L,2,...,m) Z¥fi L, PIIEHE LTA; = (YR })
E9 5, IDIKAT Y THERTNIA—=F 2 r L LT,
WIME r =1 &3 5,

Step2: r=m &% %M, B2TDj=1,2,...,mITD»
Ty =vy; £%HETUTZ#EDIET.

() &TDj=1,2,...,mIZDVT, y; =y, A;=A,
EEBL.

(i) HRDY A b A ICEENRGIER v IS LT, M
TOEFZIT).

y; = max{yy + wi;}, A :=append(Ag,list(vg)) .

(i) r:==r+1 LT, (1) IKKH3.
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