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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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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=f(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(2) ; 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}
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