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o Problem 1 (13)

Dijkstra: Initialize:

A=04,=14=5=A4=4=4 =x Iteration3:W ={1,3,2,4};T ={5,6,7}

= 1=[0,7,5,00,00,00,00];W ={1};T ={2,3,4,5,6,7} As =min(17,8+6) =14; A, = min(14,8 + 3) =11;

Iterationl:W ={L3};T ={2,4,5,6,7} A; =min(o0,8 +00) =00

A, =min(7,5+ ) =7; 4, =min(%,5+3) =8; 4, = min(o0,5+0) =o0; = 4 =[0,7,58,14,11, ]

Ag = Min(e0,5+9) =14; 4, = min(00,5+ ) = Iteration4 :W ={1,3,2,4,6};T ={5,7}

= 1=[0,7,58,,14,x] As =min(14,11+2) =13; 4, = min(,11+ 2) =13,

Iteration2:W ={1,3,2};T ={4,5,6,7} = 4=[0,7,58131113] d'd

A, =min(8,7 +3) =8; A, = min(0,7 +10) =17; Iteration5:W ={1,3,2,4,6,5};T ={7} 4 Jd

As =mMin(14,7 + ) =14; A, = min(,7 + ) = o0 A, =min(1313+2) =13 o o

= 1=[0,7,5,817,14,] = 4=[0,7,58131113] 4 'd
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o Problem 1

BMDP: Initialize:
=00y =Ry = 2y = J= Iy = Ay =0
= 1 =[0, 0, 0,0, 0,0,];Q ={1}
Iterationl: Pred(2) =1;Pred(3) =5; 1 =[0,7,5,,,,x],Q ={2,3}
Iteration2:Pred(5) = 2;Pred(4) =2;4=[0,7,510,17, 00, 0],Q ={3,4,5}
Iteration3: Pred(4) = 3;Pred(6) =3;4 =[0,7,5,817,14,»],Q ={4,5,6}
Iteration4 : Pred(5) = 4;Pred(6) =4; 1 =[0,7,5,8,14,11,],Q ={5,6}
Iteration5: Pred(7) =5;41=[0,7,5,8,14,1116],Q ={6,7}
Iteration6: Pred(5) = 6;Pred(7) =6; 4 =[0,7,5,8,131113],Q ={7}
Iteration7 : Same asiteration 6. 4 =[0,7,5,8,131113],Q ={¢}
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o Problem 2

BMDP: Initialize:
=00y =Ry = 2y = J= Iy = Ay =0
= 1 =[0, 0, 0,0, 0,0,];Q ={1}
Iterationl: Pred(2) =1;Pred(3) =5; 1 =[0,7,5,,,,x],Q ={2,3}
Iteration2:Pred(5) = 2;Pred(4) =2;4=[0,7,510,17, 00, 0],Q ={3,4,5}
Iteration3: Pred(4) = 3;Pred(6) =3;4 =[0,7,5,817,14,»],Q ={4,5,6}
Iteration4 : Pred(5) = 4;Pred(6) =4; 1 =[0,7,5,8,14,11,],Q ={5,6}
Iteration5: Pred(7) =5;41=[0,7,5,8,14,1116],Q ={6,7}
Iteration6: Pred(5) = 6;Pred(7) =6; 4 =[0,7,5,8,131113],Q ={7}
Iteration7 : Same asiteration 6. 4 =[0,7,5,8,131113],Q ={¢}
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o Problem 2

.051293 .061875

.02020

.03046 Cij = —|n(]__ pij)

.04082
Dijkstra: Initialize:
Iteration4 :W ={1,2,3,4,5}, T ={6,7}
A =04, =.01005,4; =.03046, 4, = 4, = 4, = 4; =0 A, =.0605; 4, =.102175
=W ={8,T ={234,56,7} lteration5:W ={1,2,3,4,5,6},T ={7}; 4, =.09096
Iterationl:W ={1,2},T ={3,4,5,6,7} P{success}= ] (- p,)=0.90904 = 0.909
A, =min(.03046,.0201) =.020L; 4, =.061343, 4, =4, =4, =© (ij)shortest path
Iteration2:W ={1,2,3},T ={4,5,6,7} Skim tree

4, = min(.061343,.02010+.02020) = .0403; 4, =.06092; 4, = A, = oo © ™
Iteration3:W ={1,2,3,4}, T ={5,6,7} /' @/
J. =.05035; 2, =.0605; 2, =.102175 D /
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o Problem 3

Stepl: Initialize 4, =0; 4; =¢;Vj=23,..,n
Setw ={1};T ={2,3,,..,n}
Step2:Find k e T where 4, =min 4,

jeT
Let N ={I| 4 <A, +d}
W =W UN
T=T\N
Step3:Forall jeT,set A, =min{4;, 4 +c;}foralll e N
Gotostep2unlessT = ¢. Evenif you replacestep3 by Go tostep 2 unlessT = ¢,
the algorithm will be correct.
o Problem 4: Assume that the shortest paths from node 1 to all other nodes are
found and are have lengths 4, j=1. If link (i,k) increases in length, paths that

do not traverse link (i,k) are not affected by this change. Therefore, we can
initialize Dijkstra’s algorithm as below and proceed as in regular Dljkstra

P ={] |shortest path from 1 to j does not traverse arc (i, k) }

A; =4 forall jeP d'a

. * ; od o

A :rlrlleM +c,]forall j¢ P -,

o d

Y
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@n Problem 5: Trivial

0 Problem 6: Dijkstra won’t work. Floyd-Warshall
and BMDP will work as long as there are no
negative cycles. For acyclic, algorithm based on
topological ordering is the best.

o0 Problem 7: Look at the reference given.
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