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Abstract

The research involves constructing a network using fuzzy dynamic
programming to find the shortest path that minimizes time. This model was
applied in the Al-Suwayra district in general and the Civil Defense Center
in particular. Data were collected regarding the response time of the Civil
Defense team to residential neighborhoods in the district, which includes
12 residential neighborhoods, each with multiple routes for access. This
formed the basis for incorporating fuzziness into the research, processed
using a trapezoidal membership function. The model was solved using
dynamic programming with forward calculations (26 nodes), resulting in
seven potential paths. The seventh path was chosen as it provided the least
possible response time, and one path was established for each residential
neighborhood.
Keywords: fuzzy dynamic programming, shortest path, minimum time,

fuzzy programming, trapezoidal membership function
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gl e = Bpgallie)ie o Aje o Lawill s 1 - 20 - 21 - 22
gl e - aSladls o Geesplallow 1 - 23 - 24
gl e = el a o Gpeaplallcw 1 - 4 - 24
gl e - GVl s o dean 1 - 10 - 25
gl e = Gualedll a0 o dpas 1 - 4 - 26
gl e = puadedl a0 o Gl gpgeall adiee o dwaS 1 - 4 - 8 - 26
gl e o Al s o aufll s 1 - 9 - 27
gl 3 o Lgall s o Gadlpld o ol s 1 - 9 - 12 - 27
gl S5 o allliusall el o Abhullsdl ae 1 - 8 - 28

- s0Rea g JBl Jlaa el o Alaual) Lalipal) Aaa ) 3 gl £l

5 e (e (See iy Jiliy jlua yeadl alagY Forward sk Jlesind Gl 134 & o
A J) sl Sl a3 31 Al slal) ) il gl

f(x)=0

f(A)=1+f(x)=1+0=1
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f(B)=2+f(x)=2+0=2
f(C)=min{ 2+ f(A) ; 7+ f(B)}
=min{2+1 ; 7+2 }=min {3,9}=3
f(D)=5+f(x)=5+0=5
f(E)=min{3+f(Q) ; 5+f(G)}
=min{3+7 ; 5+10 } =min{10 ; 15}=10
f(F)=min{7+f(c) ; 8+f(D)}
=min{7+3 ;8+5 }
=min{10,13}=10
f(G)=7+f(c)=7+3=10
f(H)=min{1+f(x) ; 8+f(F)}=min{1+0 ; 8+10}
=min{1,10}=1
f(D=min{6+f(c) ; 18+10 ; 6+1}=min{9,28,7}=7
f(J)=3+f(4)=3+1=4
f(K)=6+f(4)=6+1=7
f(L)=min{12+f(K) ; 11+f(J)}
=min{12+7 ; 11+4} =min{19,15}=15
f(m)=1+f(x)=1+0=1
f(N)=5+f(m)=5+1=6
f(0)=9+f(m)=9+1=10
f(p)=min{4+f(N) ; 15+ f(0) ; 7+f(w)}
=min{4+6 ; 15+10 ; 7+5 }
=min{10; 25; 12 }=10
f(Q)=min{4+f(c) ; 5+ f(G)}=min{4+3 ; 5+10}
=min{7 ; 15} =7
F(R)= min{10+f(H) ; 11+ f(k)}=min{10+1 ; 11+7}

( ]
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=min{11;18} =11

f(S)=16+f(x)=16+0=16

f(T)=25+f(S)=25+16=41

f(U)=min{44=fF(x) ; 46+f(T)}

=min{44+0 ; 46+41}=min{44 87}=44

f(v)=2+f(x)=2+0=2

f(w)=min{3+f(v) ; 4+f(c)}

=min{3+2 ; 4+3}=min{5,7}=5

f(Z2)=5+f(1)=5+7=12

f(Y)=min{ 43+f(v) ; 6+f(p) ; 3+f(E) ; 5+f(G) ; 11 +f(2Z) ; 5+f(4) ; 9+f(R) ;
10+f(L)}

=min{43+44 ; 6+10 ; 3+10; 5+10; 11+12 ; 5+1 ; 9+11 ; 10+15}
=min{87 ;16 ;13;15;23;6;20;25}

Uil andd g clalily) e

A BUaY) A e T Jhies el alagy Aulaal)l Al daaall Jlesind o3 )
slad 8 Al cba) (e 20y Aliaial) g 5 guaal) ddadill ) Allésl §  Saall g al) S e
Jmasll (Saa iy Jiliy Jlse S8l o 58 il 253159 saall

(Trapezoidal) <a_aiall 4ad ¢ Lais¥) Alls Jlaxindy Lplacall Cld 5Y) dallas o3 -

@258 Ol e g I Joa il 3 Apala¥) Kbl Asa yoll A8y jhay A0S Ja g sy 22y Y
2V (T) i Jsoally Aliaie LSl sLay)

L) pLal) ) 358 Al &l jleall Gan(T) a8 J g

‘_ASS‘ JJ.«AJS\ C\EJ JLu.\.d‘ JJAA Jl.u.d\
Aady YV X-A-C-F-H-R-Y S8 Sl
a8y 40 X-A-C-F-H-1-Z-Y A lsal)
448y 23 X-A-C-F-H -Y G lewal)
448y 42 X-A-C-F-H-J-L-Y & Jleall
48y 87 X-U-Y el Ll
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4id: 18 X-V-W-P-Y bl unalt
444213 X-A-C-Q-E-Y gobed) sl
Sae g BBl aay 4 aolad) ldl) slaie ) &5 3

Sl 5 3 gemtall Sl Al W) g laal) S e e g sl AN Gl sl i) o3 o€
(VS 5 San Jgem g i g JB) amy 45Y
glall e - e i 5 el s
gl Ky - gudadl a5 s Suall s

glaall K - Lyl s - dAallg s 5 il a
glaall Ky - LAl 5 gsusdlijlee 5 gloull o
gl S e > awl A
gl S - o fSals 5 Gseaglllcy
gl K = so¥la o5 dwas
géall Spe - el a5 dpaS
gl Kn o Al s o il
glall S e o lallsyysall Jidiee - Akl udlgdl e
gl S o Asall s 5 el
Silua ¢l
& G AY Lmdyl o Al dae ) Jlesind Jadid 2350l gasly aasi -)
SRV cbdladll 3 gl Lgads Adadladl)
ASaalinall dae ) 30 Jal (Backward Computation) 4 aladis) (lSayU -Y
35 ¢l LY (Forward Computation) 4a: sk aladiiul llead oK1
s gy IS 5 a1} 5y alaial) o glaall Jemasy el g8l S 5 ) pamash T
G die A8al) A g Ble) je aa Gl g ofialall il Bacld (¢S5 ST alall Dlas
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