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Abstract

In this paper, we introduce the shortest flow-generating path problem in
the generalized network. As the simplest generalized network model, this
problem captures many of the most salient core ingredients of the generalized
network flows and so it provides both a benchmark and a point of departure
for studying more complex generalized network models.

We show thot the generalized label-correcting algorithm for the shortest
flow-generating path problem has O(mn) time complexity if it starts with a
good point and also propose an Oin*m?} algorithm for finding a good storting
point. Hence, the shortest flow-generafing path problem is solved in O(ném2)
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for k=i do ditf—w, <0 S0
for k=1 to n do
for (ij) € E do
Fe{ditite g )ir,
if [ 6¢df+11) then
df-ti—§
a—afr,
ﬁ,“_( B+ (‘,-,-)J".",-r-
end
end
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(F, 13 494 g* )& 73 g 12
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AsEE V7 99 1, 11, Mo £33 A
2& FHX vOVE AT, 99 Vel &
g A% A= FRA vIKIE AMEEL
olgigt Wle g FHAE MAE FAA
Ve gHEANE -2 s

wetA, ZA7E HaAEe Fie ° 2
e A (FA 9 AL E ) < (&85
eval®} Al Byx)7F €

Z gro] &4 B2 (g* (S EA
&2 ]3] AL FHEFhE OnmL) 2] A
o] ZHArh 17w Meggidos| AFZAa
o3l FAHA 9 ANISFE LR F eval
o AHRHE dlodite] 3od FEID
dHA drh

ol mAYT gAHes EeteH 2
AdE g8 2

SNEF eval T 7 2% o' r(9E
Axsl7] & A, et ARy GE
THE FA 7} otd st EXRE JHAER
4312 E evald AW AHE AL

evald] AMEEE @42 ARRAAA ¥
Aatelct. A AL do] AXeA AgH
o a¥d de gol sl A¥FrolnE 2
Ae] &A% (o ,8)9] /BEF AFFAFL
2 #hE0, 71ZdA(symbolically) ©. 2
389 4 Uk

a¥d A vnaddgels A
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AR & gk & F A () = eg
+ BG=1,2°2 Hars oxe, d S, o
A g=(8, - B} e, - e)B AEZ Huiy
A "ok &, A ¢7t Fdhe 499 @
Hl.e &3EF EVALY o#f 7153tn, $¢

algorithm parametric-searchit)

{LoUpj—{-2t.2t]
vé- Up
eval(i,v}
case of
o Up «h;veUp
evalli, Up)
if (v=r) then return (u¥er)
all : retym (u*w)
e=i : if 80, then retum (infeasible)
for Ykt {die—co) ; d « g
fori—i fon
drefg) — (divi(g) « chir,
ve— cross-poin(df-i{g), deeigh)

if (ve[LoUp]} then
evalli,y);
case of
ayf, ri{v: Lo < h
ezf ray: Lo« v
e(f, rzv Lo +— r, Up « minlUph)
olf, ryv: Up — h
if{e=1 r{v) or (Up{Lo} then endlinfeasible)
if (Up is updated) then v—Up, evalliv);
if {v=r} then end
ifiv <L)
then df + slope_min{df-7i(g), dr(g))
iffv =0l
then df +— slope_maxidfg), do~(zg))
end
end

2 &, YRS porometric-searchit)

7h B4 7HAE 99L g7t Sk 99
olmz, WS g2 HAE {glgze} T2

(glgsgl® B4 & Utk

=, i g8 EAEGE A F
2R 7 AF8r ), L davae
Ao g 7k s ol g Ao ¢
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33 A% ¢+ F S UA "ok

ol#3t Addte|lX UxrElE parametric-
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&35 parametric-searchit)o] ALEE &
& cross-poinf{ + )8} slope-min( - }, slope-max
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o= 3 1 2L o5 Ao

cross-poinf(f.f)e= £ £9] 2AEL &Y
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o (5 7187 o7t AE) T £E &9
gt

Kl ol [0

F
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o] Ajzhol| 34 7}tk
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parametric-search(t)ol] 2}8] 73] Tk oj] A
AEFJET (FANDE) Xevals] A &
Froltt a28d, FA/MAELE evald] H
WAAE el FYSEE Olnm Xnm)o|th,
oA BE etd tfE] oS On’m?) o] A
7t F3A 1, o]& T8l d*= Olm)d] +
HADE HAAMEZEZE O’m? +nm ) =
O(m’m2)o|c}. W
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