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Abstract

Shortest paths are one of the simplest and most widely used concepts in
deterministic networks. A decison of troops movement route can be analyzed
in the network with a shortest path algorithm. But in reality, the value of arcs
can not be determined in the network by crisp numbers due to imprecision or
fuzziness in parameters. To account for this reason, a fuzzy network should
be considered. A fuzzy shortest path can be modeled by general fuzzy .
mathematical programming and solved by fuzzy dynamic programming. It can be
formulated by the fuzzy network with lingustic variables and solved by the Klein
algorithm. This paper focuses on a revised fuzzy shortest path algorithm and

an application is discussed.
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e C.= {(1,0.3),(20.6), (31} Cs= {(1,0.2),20.7), (4& 1)}
Co= {(2,0.4), 3,0.8), 4D} Cu= {(2.0.4), (307, &1)
Cau= {(3.0.9, (4,0.6), 5,1}
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A o ol gk
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al v

£,(2) = dom {C.®Vo(D), Cu®Ve(®, Cu®Vi®), Vi@

- 80 -



= dom {({1.0.3), (2.0.6), 3. 1))@ ((=°, 1), (2,0.4), (3,0.8). (4, DO (==, 1), ({2,0.4),
3.0.7, 4 1D)DO. 1, (1)

= dom {(=°,1), (oo, 1), ((2.0.4), 3,0.7), (4, 1)), (oo, 1)}

{(2,0.4), 3.0.7), (4, 1), (=, 1)}

Vi@ = min {(2.0.4), 3,0.7), @ 1), {0, 1)} ={(2,0.4), 3.0.7), (4. D}
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V.3 = min 609,06, 6.1, 2.1)=(3,0.4. £06). 5.1}
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{72(1211 = min {(3.0.3). (4,0.4), (5,0.6), (6.0.7), (7. 1), B, 1), (o0, 1)}

v, prefz) = o
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= dom {Z((1,0.3), (2,0.6), 3, 1))®(,1), ((2,0.4), (3.0.8), 4 1)®((3,0.4, &
0.6), (5.1)), ({2,0.4), 3.0.7). & 1)@, 1), (2.0.4. 3,0.7), (4 1))}
= dom {(.1),((50.4), (6.0.4).(7.0.6). (8.0.8). 9, 1), (.0.4. 3.0.7), 4. 1),
(2,0.4), 3,0.7, & 1))
= {(2.0.4), 3,0.7, 41, 5.0.4), (60.4), (7,0.6), 8,0.8), (9.1), (=, 1)}
V.@ = min {(20.4), 3,07, &1, 6.0.4), 6049, (7.0.6), 8,0.8), 9,1, (1)
= {(2.0.4),(3.0.7). & 1), (7.0.6), 8,0.8)}
£ = dom @OV, (1), Co@¥,@.C0V.(9), V.(3)
= dom {((1,0.2), 20.7), 4 1)@ (e, 1), (2.0.4), (3,0.8), & 1)D((2.0.4), G,
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0.7, (4. 1)), (3.0.4), 40.6), 5.1)@(0. 1), (3.0.4). 40.6), 5,1))}
= dom {(e,1), ((4.0.4), (50.4), (6.0.7), (7.0.8), 8 1)). ((3.0.4), (40.6), (5. 1)),
(3,0.4, (4,0.6), 5,1)
{(.0.4), 4.0.6). 6.1). 6.0.7), (7.0.8), (8, 1) (>, 1)}
V.3 = min {(3.0.4). 0.6, 6.1, 60.7, 7.0.8), @ 1) (,1))
= {(3.0.4), 4.0.6), 5.1, 6,0.7), (7.0.8)}
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4353 37 56 B 14454 24 S8 D | 467 23 46 C | 4459 20 40 D
4491 49 118 D | 4551 38 46 A | 4550 17 41 D | 4649 46 106 D
46-48 118 284 D | 4789 10 32 A 4790 16 20 A | 4849 70 168 D
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76-80 47 113 D | 7677 36 54 B | 7781 652 78 D | 8081 58 140 D
81-82 59 142 D |81-83 8 204 D [81-8¢ 72 108 B |88 45 108 D
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AABEEG S R BEOHE ¥zab)
5ol BEMBE 2o BRI = DA °

(R 9 AEM TRY HXSEERUC S Hik

Aol Utk (& Dol Uvuw pEs B
e wAT YEHIN Aesqd KL - F
B REEEERT We EEETES
A8 HUI - —# - FI - B PRER
BEE olgshs RAud BEEHC B &
850 BEMEIL v ROtk NY
) BECA THSA Ei: fuzy® 24
(7N EHETR) & WASERRER S
Y F Atk

T3, (& 10E BESK LY 207
A SRR BEMEGT TENS 3T
Rolth  Z7uitl (22) 744 BEESRICl 1005
o] 29EUTA Uvlx BETHEIEM = 579
5 - 1004 = 4794501tk #Zh 22 (KER) ol
N EETR AAREER RS (FE 1009
FolE & QUFol WeEMKHEe] 19 BB

Rk

e
aB Y =

o
H

¥ TTHEME

REL ;5 00) e EHEED) o

49657 1 46
48 58
(59) — K%K (63)

60 34
W)~ BHE = 5010
£J11 (35)
w2 — EFI(S) — B GL) — K (55) — B

56

- PE64H —

17 34

~ B8 —

15

— SKE#(E9) -
40

42
R (97)

66 30

— $RAE(33)
59

KER (22)

HAFE
5795 14

pckegieil 30

16
— JKIE(93)

BEO — BEHGE) — A&NE)
27 72
— &)1 (35) — BEH (39
68
— FE{45) — W (51) - 7(53 (55) — M (59)
39

45
— &6y — —’1’5‘(68) - f‘)ll (57) — Hi{=(66)

18 30
— Bl(14) —
19
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4B5P02 EHTRS BV £ YU

B 22 7HA BEBERl 200 4 2T
9 BRpE SEZAN BEE AR 379
Ho2 (& 1004 EHEREEE B9
0.5 Kiolm2 BEFS ¥Wad =XNE A
oo} & Holth

MABERESSGS 4502 34 s15d
RIFNA BTN BRERKEEAN T8is
A Fe EEE TEEHS ol8dd BELR
BERC TN BEMES 33 0y
83,z oM HARERKRLS 7T F
Qo) chRfEiol M HHEEAA BEREHT o
of e FEEMS FA) BHE F As
ho] gtk

V. & @

REEE KEBEERE BTN AT &R
B RIS ERES EHE 7
e, Mk (Cy) & BB, SERT, ¢d
fol pEggol <& ZAAH:= go=z AFIHI,
HEY RAEREL (shortest path) & 83}
q #F& BEE Fadth

& Pie d4xo= mEpad I%e &
F U BEET ERXE sty AT
848 FrEE] A HAER S HEs
X, EEBEE NS THANA AARE
BBRFEOS HEBEHRE BTt

HEHE FEe Klein2go z2isx £s

(F 10; HIEFR LS FRMEGIM SERTA HAREERL

22 (KEp) 39 (FEH) 55 (K HE) 545811 57 (F0)1)
b L4294y “ R 2k “ BRI o ®B® o B% 3 7
- 0.0 .05 0.0 .05 0.0 .05 0.0 .05 0.0 .05
339.6 .10 245.0 .10 167.9 .10 89.3 .10 45.3 .10
344.9 .15 249.0 .15 170.8 .15 © 912 .15 46.2 .15
350.1 .20 252.9 .20 173.7 .20 93.0 .20 47.0 .20
355.7 .25 257.2 .25 176.8 .25 95.0 .25 47.9 .25
360.9 .30 261.1 .30 179.8 .30 96. 9 .30 48.9 .30
366. 2 .35 265.1 .35 182.7 .35 98.7 .35 49.7 .35
371.4 .40 269.0 .40 185.6 .40 100.6 .40 50.6 .40
376.6 .45 273.0 .45 188.5 .45 102. 4 .45 51.4 .45
382.0 .50 277.0 .50 191.5 .50 104.3 .50 52.3 .50
387.4 .55 281.1 .55 194.5 .55 106.2 .55 53.2 .55
392.6 .60 285.0 .60 197.4 .60 108.0 .60 54.0 .60
397.9 .65 289.0 .65 200.3 .65 109.0 .65 54.9 .65
403.1 .70 292.9 .70 203.2 .70 111.7 .70 55.7 .70
408.6 .75 297.1 .75 206. 2 .75 113.6 .75 56.7 .75
413.9 .80 301.1 .80 209.3 .80 115.6 .80 57.6 .80
419.2 .85 305.1 .85 212.2 .85 117.4 .85 58.4 .85
424. 4 .90 309.0 .90 215.1 .90 119.3 .90 59.3 .90
429.7 .95 313.0 .95 218.0 .95 121.1 .95 60.1 .95
435.0 1.00 317.0 1.00 221.0 1.00 123.0 1.00 61.0 1.00
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£ @AW WEL A8l siselw, KTt
S BEEMS MAIT®AY o= FdEs
o ZE ERWHE VI YUY EBE I
8% + Yo hEw RERRERNG oS
HA4A M (solution) & YL 4+ Yok
ol Hke ALVTY HHME PEL
nRE BRNT 22E AP HEEKE A
Y & oW BESHIS AAIFe=
FHoe, LREBI a7 BRG]
g oEAY £ A THHMS 8AT F
& BY o, RESHEY 7 Fud
A BfgmriAel WA SEES e —EBR
A WES 4 slons HETY MBS

Bol =42 & & 9 Rl

Sop8, AYe Edz she TEM HE
3 BRA 4%e REMOS EHEL ALS
Je WA ERe SMEREBbHN% X
BEE%E 47 ouR BERMY TEke
A0 BAG 4 gloms Y @A &
mae ¢ 4 A% & FRsh Bg mdFe
= g3y FNE BAMEge FAE)
skl AHSE EEEHCEKRE) A UE o
A4t HERE SHER g8 Tdand
g Ao EEE 2E ME FT 4+ AL A

oltk
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