Dijkstra - overview

Graph Cost Matrix
e 7 edges

___la_ b Jc d_le
8 30

a 10 100
b 8 50 8§ §

C § 8 § 10
d 8 8 20 60
e 8 § 8 8§
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Graph
e 7 edges

e (a=2b 10
e la>d 30
« |a2>e 100
e \b>c 50
e c2e 10
e |[d>c 20
e |d2e 60
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Paths ato {b,c,d,e}

e 8 paths

e | a2b

| a2b->c

e | a2d—2>cC

e | a—>d

e [a2e

e | a2b2>c2e
e | a2>d—2e

| a2>d—2>c—>e
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60
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60 (shortest path)



Dijkstra - overview

- Look at the paths
10 J8AL0 o 5h (a>b(10) ) a>b->c (60)

b) [30/\.(E a>d | a>d (30) a>d->c (50) a>d->e (90)

o0 10 60 a—=>c |§ infinite a->d->c->e (60)
C d a—>e |a—>e (100)
20 1\
d (a E d e Ja B
8 30 100 ii 10 60 | 30 | 100
b) I30\.e€
- _~ « CHDM : o
@4 ~ d i 10 |50 |30 90 v 50 30 |60
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Dijkstra - overview

Look at the paths
a—=>b (10)

JPNCY N LY RN a->b->c (60)
b) [30/\.(E a>d | a>d (30) a>d->c (50) a>d->e (90)
o0 10 60 a—>c |8 infinite a>d—>c—>e (60)
C d a—>e |a—>e (100)
20 \_ J
10 @ m b C d e SPT Shortest Path Tree
b) |30\.€ 10 50 30 60 € Distance from a
10 a d a ¢ € Edges
(cf——{d
» 10 20 30 10 € Edge costs
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Initial State

10 S.a /(100

b) [30/\.(€ V={a,b,c,d,e}
= 10 160 S ={a}

C d

20 V-S={b, c, d, e}
alb C d e
D (distance) 10| & | 30 [100 D represents the path length
§ = infinity i.e. no edge
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lteration 1: initialisation

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

V-S ={c, d, e}

10 S.a /(100
b) |30/\.(€
50
10 60
C d
20
alob d | e
D (distance) 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}

10 S.a /(100
b) |30\.(€
50
10 60
C d
20
alb C d e
D (distance) 10 | 60 | 30 |100

Path from
[a=>b->C]

D[c] = min(D[c], D[b] + C[b,c]) = min(g, 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}

10 S.a /(100
b) |30\.(€
50
10 60
C d
20
alb C d e
D (distance) 10 | 60 | 30 |100

D[d] = min(D[d], D[b] + C[b,d]) & min(30, 10+8) = 30 ---
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Path from
[a=>b—>d]

no change




lteration 1: recalculate path costs via b

1d (a)]100 A,
b) [3o\ (e @“G
50 10 60
c d © (d)
20
alb C d e
D (distance) 10 | 60 | 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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lteration 2: initlalisation

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

V-S ={c, e}

10 S.a /(100
b) |30\.(€
50
10 60
C d
20
alb c | d e
D (distance) 10 | 60 | 30 |100

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

(here edge a—>d)
(a, d, 30)




lteration 2: recalculate path costs via d

10 S.a /(100
b 30 e V={a b,c,d,e}
= 10 Y160 S={a, b, d}
C d
20 V-S ={c, e}
al|bj|c|d]|e Path from [a=>d—>C]
D (distance) 10 | 50 | 30 |100

D[c] = min(D[c], D[d] + C[d,c]) = min(60, 30+20) = 50 --- change
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lteration 2: recalculate path costs via d

10 S.a /(100
b 30 e V={a b,c,d,e}
2 19 \ 160 S={a,b,d)
C d
20 V-S ={c, e}
al|bj|jc|d]|e Path from [a=2>d—>e€]
D (distance) 10 | 50 | 30 | 90

D[e] = min(Dl[e], D[d] + C[d,e]) = min(100, 30+60) =» 90 --- change

30/11/2015 DSA - Dijkstra's Example 13



Iteration 3: Iinitialisation

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

V-S = {e}

10 S.a /(100
b) |30\.(€
50
10 60
C d
20
alb|c d e
D (distance) 10 | 50 | 30 | 90

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

(here path a>d->c)
(a, d, 30) + (d, c, 20)




Iteration 3: recalculate path costs via c

10 S.a /(100
b 30 e V={a b,c,d,e}
20 10 \ 160 S={a,b,d,c}
C d
20 V-S = {e}
alb C d e Cheapest path from
a=>d—->ctoe
D (distance) 10 | 50 | 30 | 60

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

10 S.a /(100
b 30 e V={a b,c,d,e}
2 1d \ 160 S={ab,d,c, e}
C d
20 V-S={}
alb C d e Cheapest path from
node [a]
D (distance) 10 | 50 | 30 | 60
a>d->c->e
Choose minimum {e} = e V-S is empty
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