Lecture 15

Dijkstra’s Algorithm (contd.)

Source: CLRS
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Computing vl = min  dlu] + w(u, v)
(u,v)eE, ues

dis]|=0,d[r] =3,d[t] =2 rlz] =4, zly] =8,



Dijkstra’s Algorithm: Sketch

Computing vl = min  dlu] + w(u, v)
(u,v)eE, ues

10

i

15

dls] =0,d[r] =3,d[t] =2 nlz] = 4, nly] = 8, n|x] = 6,



Dijkstra’s Algorithm: Sketch
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Dijkstra’s Algorithm: Sketch

Computing z[v] = min  d[u] + w(u, v)
(u,v)eE, ues

dls] =0, d[r] = 3, d[tf] = 2,d[z] = 4

V\S



Dijkstra’s Algorithm: Sketch

Maintain a set of explored vertices S for which algorithm has found d[u] = o(s, u):
Step 1: Initialise S = {s}, d[s] = 0.
Step 2: Choose an unexplored vertex v from V(G)\S which minimizes:

zlvl= mm dlu] + w(u,v)
(u,v)eE, ues

Add v to S and set d|v]| = I1]v].

Step 3: Go to Step 2 it it can be performed.
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Proof: Basis Step: When | S| = 1, statement is trivially true as S = {5} and d|s] = 0 = d(s, ).
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Definition of 7
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Because y to v subpath in O will have non-negative weights
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Maintain a set of explored vertices S for which algorithm has found d[u] = o(s, u):
Step 1: Initialise S = {s}, d[s] = 0.
Step 2: Choose an unexplored vertex v from V\S§ which minimizes:
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Step 3: Go to Step 2 it it can be performed.
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Computed 7[v] values of V\S.
S VAS

dis]| =0,d[r] =3,d[t] =2 r|z] = 4, nly] = 8, z|x] = 6, a[lw] = Invalid
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Computing new 7| v| values after updating §.

S V\S

No old z[w]

dis] = 0, d[r] = 3, d[1] = 2, dlz] = 4

Observation: Let 1 be the vertex just added to S. Then, Vv € V\S, such that (i, v) is an edge,
rlv] = Min(z|v], dlu] + w(u, v))
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Computing new 7| v| values after updating §.

S V\S

No old z[w]

dis] = 0, d[r] = 3, d[1] = 2, dlz] = 4

Observation: Let 1 be the vertex just added to S. Then, Vv € V\S, such that (i, v) is an edge,
rlv] = Min(z|v], dlu] + w(u, v))

Idea: Start with z[v] = co for every v € V\ {5} and keep updating 7 values using above relation.



