Dijkstra - overview
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Initial State

10 S.ad /(100
b) |30\.(€
50 10 60 V={a,b,c,d,e}
C d
20 S ={a}
V-S={b, c, d, e}
alb C d e
D (distance) 10| § | 30 (100
D represents the path length
E (edge) al|ajlala 8 = infinity i.e. no edge
SPT =
L (edge cost) 10 | & | 30 |100 E (edge) + L (edge cost)
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lteration 1: initlalisation

V={a b,c,d,e}
S={a, b}

V-S ={c, d, e}

10 L.a {]100
D) |30/\,(€
o0 10 60
C d
20
al/'bjc|d]e
D (distance) 10| 8 | 30 |100
E (edge) al|l ajlal| a
L (edge cost) 10 | § | 30 |100

Choose minimum {b,c,d,e} = b
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Cheapest path from
node a

(here edge a=2>b)
(a, b, 10)




Iteration 1: recalculate path costs via b

V={a b,c,d,e}
S={a, b}

V-S ={c, d, e}

100 S .a {100
b) [30\.(e
o0 10 60
C d
20
alb C d e
D (distance) 10 | 60 | 30 |100
E (edge) a| b | a]|a
L (edge cost) 10 | 50 | 30 {100

Path from
[a=>b->C]

D[c] = min(D[c], D[b] + C[b,c]) & min(§, 10+50) & 60 --- change
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Iteration 1: recalculate path costs via b

V={a b,c,d,e}
S={a, b}

V-S ={c, d, e}

100 S .a {100
b) [30\.(e
o0 10 60
C d
20
al|lbj|jc|d]e
D (distance) 10 | 60 | 30 |100
E (edge) a|b | a]|a
L (edge cost) 10 | 50 | 30 {100

D[d] = min(D[d], D[b] + C[b,d]) & min(30, 10+§) & 30 ---
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Path from
[a=>b—>d]

no change




lteration 1: recalculate path costs via b

1d [@)]100 @
HENOREN O
C d © @

20

alb C d e

D (distance) 10 | 60 | 30 |100

E (edge) a|b|ala

L (edge cost) 10 | 50 | 30 {100

V={a b,c,d,e}
S={a, b}

V-S ={c, d, e}

Path from
[a>b—>e€]

D[e] = min(D[e], D[b] + C[b,e]) = min(100, 10+8) =» 100 --- no change
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Iteration 2: initlalisation

10 S.ad /(100
b) [30/\.,(€
50 10 60
C d
20
alb c | d e
D (distance) 10 | 60 | 30 |100
E (edge) a| b | a]| a
L (edge cost) 10 | 50 | 30 |100

Choose minimum {c,d,e} = d
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V={a b,c,d,e}
S={a, b, d}

V-S ={c, e}

Cheapest path from
node [a]

(here edge a—>d)
(a, d, 30)




Iteration 2: recalculate path costs via d

10 S.ad /(100
b) [30/\.(€
o0 10 \ 160 V={a,b,c,d,e}
C d
20 S={a, b, d}
al/blc|d]e V-S ={c, e}
D (distance) 10 | 50 | 30 |100
E (edge) 2 | g a |l a Path from [a=>d—>C]
L (edge cost) 10 | 20 | 30 {100

D[c] = min(DIc], D[d] + C[d,c]) & min(60, 30+20) & 50 --- change

09/10/2013 DSA - Dijkstra's Example



Iteration 2: recalculate path costs via d

10 S.a /(100
D) |30]\.(€
>0 10 60 V={ab,c,d,e}
C d
20 S={a, b, d}
alb C d e V-S ={c, e}
D (distance) 10 | 50 | 30 | 90
E (edge) 21 dlald Path from [a=>d—>€]
L (edge cost) 10 | 20 | 30 | 60

D[e] = min(D[e], D[d] + C[d,e]) & min(100, 30+60) & 90 --- change
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Iteration 3: Iinitialisation

10 S.ad /(100
b) [30/\.,(€
50 10 60
C d
20
alb|c d e
D (distance) 10 | 50 | 30 | 90
E (edge) a|d | a]|d
L (edge cost) 10 | 20 | 30 | 60

Choose minimum {c,e} = c
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V={a b,c,d,e}
S={a, b,d,c}

V-S = {e}

Cheapest path from
node [a]

(here path a>d->c)
(a, d, 30) + (d, c, 20)
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Iteration 3: recalculate path costs via c

V={a b,c,d,e}
S={a, b,d,c}

V-S ={e}

10 S.a /(100
D) |30]\.(€
50 " 60
C d
20
alb C d e
D (distance) 10 | 50 | 30 | 60
E (edge) a| d| a]|c
L (edge cost) 10 | 20 | 30 | 10

Cheapest path from
a>d->ctoe

D[e] = min(Dl[e], D[c] + C[c,e]) = min(90, 50+10) = 60 --- change
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lteration 4: initialisation/final result

V={a b,c,d,e}
S={a, b,d,c,e}

V- ={}

10 S.ad /(100
b) [30/\.,(€
50 10 60
C d
20
alb C d e
D (distance) 10 | 50 | 30 | 60
E (edge) a| d| a]|c
L (edge cost) 10 | 20 | 30 | 10

Choose minimum {e} = e
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Cheapest path from
node [a]

a>d->c->e
V-S is empty
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