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An algorithm for the preprocessing shortest path problem®

Young-Soo Myung**

s Abstract -

Given a directed network, a designated arc, and lower and upper bounds for the distance of each arc, the
preprocessing shortest path problem is a decision problem that decides whether there is some choice of distance
vector such that the distance of each arc honors the given lower and upper bound restriction, and such that the
designated arc is on some shortest path from a source node to a destination node with respect to the chosen distance
vector. The preprocessing shortest path problem has many real world applications such as communication and
transportation network management and the problem is known to be NP-complete. In this paper, we develop an
algorithm that solves the problem using the structural properties of shortest paths, “

Keyword : Preprocessing Shortest Path Problem, Branch and Bound Algorithm.
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200 3B | 76 | B4 | 68 | 8 | 178 | 5 | 1 2 | 44
500 1000 39| 78 | M3 | 686 | 120 | 4 6 | 12| 21 | 42
3000 17 | 34| 360 | 7 135 | 27 31 06| 2 | 04
200 554 | 739 | 598 | 797 | 131 | 175 | 21 | 28 | 17 | 23
750 1000 63 | 84 | 576 | 768 | 144 | 192 | 3 | 04 | 21 | 36
3000 30 | 4 | 603 | 804 | 143 | 191 1 ] o1 ] 3 | o4
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(E 2) 2o FZX EA0] el LHtTIzH =0l ChEh AlArzdnt
Hoekha g
EA 27 roea 2yg vees A8
<1z 1-10% >10=%
Y= 4 | oz F A% (%) A (%) UES (%) s (%)
100 400 251 62.8 146 365 3 0.8 0 0.0
2500 2113 845 339 136 27 11 21 0.8
200 800 400 50.0 94 11.8 58 73 248 31.0
10000 8951 89.5 715 7.2 253 25 81 0.8
(E 3) 72 ALO|20] gl= Zaf=of CHEH AArdat
. Hoehd Wg
S EM Boebdl 2o —
<1 1-10% >10%
wE | oolm $ e (%) ES (%) M (%) e (%)
100 400 397 9.3 3 08 0 0.0 0 0.0
2500 2476 9.0 24 10 0 0.0 0 0.0
200 800 760 Bo 39 49 1 0.1 0 0.0
10000 9741 974 243 24 14 0.1 2 0.0

e % 5 9t

<E 229 <% Pele & TR dukEd 1 A AN B7A"
T AlolZo] Qe T zoll I AN LY Fotad & BT ofAd weEtdE & o
8l A7t ey §ioh A7iNE g oot A Fe) 270494 2% #A8e A4 A %
g} 3w drE o] 88t YAz TAAAT olgti EAIE G E ofA FAX FHH | A
<E 2>9% <& DA dehd AA™H Aol Eo] bl obAE AAYE Y HA} LA EFotam
e 2z A7t Atel FEEe ¢ F Atk #E otz & uUsdth <X 4£9 FAE

opREte 2 <E 4>ollE dEolAE Jhed ¥

FA 7R o

o
4 m
(e

20 W3k 5749 Nz g
A 3toltt,

(E 4y HS0l3E SA0f| o= sl AMASEATH(GEN S HTA])

237 ZAME B AFolag A% = ¥ A2 7
R R I = 0 ) (i) ) N (%) ()
100 400 65.4 1088 101.2 154.2 176 44.0 0.25
2500 1436.2 1789.6 1789.2 2027 2092.6 83.7 0.44

200 800 95.6 184.8 164.8 192.2 258 32.3 1.85
10000 6502 75758 7290.4 7854.6 8262.8 82.6 519

300 1200 1106 227 183.8 334.2 3R7.8 323 6.02
22500 15462.4 16484.2 17212.8 18471.8 19491.6 86.6 24.32

400 1600 135.8 179.6 296.6 338.2 455 28.4 14.34
40000 28447.4 31176.2 31729.8 35247.2 35588.4 89.0 72.61

00 2000 139.8 3156 25 25 465.4 233 2791
62500 45717 50654.6 50297.8 56788.4 573554 91.8 170.02




AtA R Jepd AAY B =FoA AAE
FHe A AZF Yol dipge] HeAZEA
o] ARANYE FAsrt A AReA ¥
3 AMY o]2Hor HIAFEY APAHYEA =
NP-completee] ™ AA] AdddeA 102 o4
ARE FA Foll= 1002 ol4o] AAH=E 5 4
A AR G TAE v $AHAT g
31 AE RN E HEREA| R o} 29| Agl-HlH
o] 2o e BE 59 dF5otavt EAg
T UAne Holtk wapA ol Aol HeA
2EA L AMdAEE vt R gde
247 A& AYE AR & QU

6. 2 =

2

HAABEEA Y APAAE e FolA] obze] A
g7F G423 o' Folx= gild A4 e
g gholl ik W2 FAXE AL 7 ofze
A7t Foi1zl WY e owd oz AHHY
GE HdAZ ¥R e dFotaE o}
e Aot £ d7elAE oejg HBHZEA
o] ArAAE PHS AN HAAEZEA Y
AbRA s Az whet Agrt wsksta Al
Aol wat HoAEe) o ghEHQ) A|ite] ¥
83 SR WY oA B $8& oF
HAYE £ oy ook Laist Orlinll 23] A
o] EA7} NP-completed] &3l of#-& ZAY
o] THHUE ¥ o] ZAE E7] A YL A
B =RdAe Hudzy

AR A2 E 93 Edsr% (branch and bound
method) & A Al &%} U}"oh_?} ol ik AAEA
q& Eﬁﬂ’ﬂ AANE HEY 284S FUsHe
ul fox]
w5 =

doll wbA =
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