
Forward shortest path



Find the minimum cost



orignal diagram
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Define V(i) —the minimum cost from 
the node 1 to node i
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V(3) = ∞

V(2) = ∞

V(4) = ∞V(1) = 0

GOAL: find V(4)



start from node 1 (i=1)
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V(3) = ∞

V(2) = ∞

V(4) = ∞V(1) = 0



Try path from node 1 to 2 (j=2)
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Vf(1) + 1 = 1

V(3) = ∞

V(2) = ∞

V(4) = ∞V(1) = 0
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is Vf(1) + 1 < Vf(2) ?

Try path from node 1 to 2 (j=2)

V(3) = ∞

V(2) = ∞

V(4) = ∞V(1) = 0
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V(3) = ∞

V(2) = ∞

V(4) = ∞V(1) = 0

is V(1) + 1 < V(2) ?
YES

Try path from node 1 to 2 (j=2)



update V(2)

1

2

3

4

1

10

2

5

2

V(3) = ∞

V(2) = 1(updated)

V(4) = ∞V(1) = 0
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V(2) = 1

V(4) = ∞V(1) = 0

V(3) = ∞

V(1) + 10 = 10

Try path from node 1 to 3 (j=3)
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V(2) = 1

V(4) = ∞V(1) = 0

V(3) = ∞

is V(1) + 10 < V(3)?

Try path from node 1 to 3 (j=3)
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V(2) = 1

V(4) = ∞V(1) = 0

V(3) = ∞YES
is V(1) + 10 < V(3)?

Try path from node 1 to 3 (j=3)



update V(3)
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V(3) = 10(updated)

V(2) = 1

V(4) = ∞V(1) = 0

1
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V(2) = 1

V(4) = ∞V(1) = 0

1

V(3) = 10

Try path from node 1 to 4 (j=4)



update V(4)
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V(2) = 1

V(4) = ∞V(1) = 0

1
is V(1) + ∞ < V(4)?

V(3) = 10



update V(4)
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V(2) = 1

V(4) = ∞V(1) = 0

1
is V(1) + ∞ < V(4)?

NO

V(3) = 10



done with node 1
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V(3) = 10

V(2) = 1

V(4) = ∞V(1) = 0

Out



go to node 2 (i=2)
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V(3) = 10

V(2) = 1

V(4) = ∞V(1) = 0

Out



try path from node 2 to 3 (j=3)
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V(2) = 1

V(4) = ∞V(1) = 0

Out

V(3) = 10

V(2) + 2 = 3
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V(2) = 1

V(4) = ∞V(1) = 0

Out

V(3) = 10

is V(2) + 2 < V(3)?

try path from node 2 to 3 (j=3)
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V(2) = 1

V(4) = ∞V(1) = 0

Out

V(3) = 10

YES
is V(2) + 2 < V(3)?

try path from node 2 to 3 (j=3)



update V(3)

1

2

3

4

1

10

2

5

2

V(3) = 3(updated)

V(2) = 1

V(4) = ∞V(1) = 0

Out



try path from node 2 to 4 (j=4)
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V(2) = 1

V(4) = ∞V(1) = 0

Out

V(3) = 3

V(2) + 5 = 6
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V(2) = 1

V(4) = ∞V(1) = 0

Out

V(3) = 3

is V(2) + 5 < V(4)?

try path from node 2 to 4 (j=4)
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V(2) = 1

V(4) = ∞V(1) = 0

Out

V(3) = 3

YES
is V(2) + 5 < V(4)?

try path from node 2 to 4 (j=4)



update V(4)
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V(2) = 1

V(4) = 6(updated)V(1) = 0

Out

V(3) = 3



done with node 2

1

2

3

4

1

10

2

5

2

V(2) = 1

V(4) = 6V(1) = 0

Out

V(3) = 3

Out



go to node 3 (i=3)
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V(2) = 1

V(4) = 6V(1) = 0

Out

V(3) = 3

Out



try path from node 3 to 4 (j=4)
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V(2) = 1

V(1) = 0

Out

V(3) = 3

Out

V(3) + 2 = 5

V(4) = 6
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V(2) = 1

V(1) = 0

Out

V(3) = 3

Out

is V(3) + 2 < V(4)?

V(4) = 6

try path from node 3 to 4 (j=4)
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V(2) = 1

V(1) = 0

Out

V(3) = 3

Out

YES

V(4) = 6

is V(3) + 2 < V(4)?

try path from node 3 to 4 (j=4)



update V(4)
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V(2) = 1

V(4) = 5(updated)V(1) = 0

Out

V(3) = 3

Out



done with node 3

1

2

3

4

1

10

2

5

2

V(2) = 1

V(4) = 5(updated)V(1) = 0

Out

V(3) = 3

Out

Out



Minimum travel cost is 5
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V(2) = 1

V(4) = 5V(1) = 0

V(3) = 3


