Data Structures Lecture23
CS 3613 Unweighted Shortest Path
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Figure 1. Anunweighted directed graph G
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Figure 2. Final shortest paths from vertex v to every other vertex
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After initialization v3 dequeued v; dequeued
v known dist path known dist path known dist path
Vi no BIG - no 1 V3 yes 1 V3
) no BIG - no BIG - no 2 1
V3 no 0 - yes 0 0 yes 0 0
\ no BIG - no BIG - no 2 \1
Vs no BIG - no BIG - no BIG -
Vs no BIG - no 1 3 no 1 V3
\74 no BIG - no BIG - no BIG -
q Va Vi Ve Ve Vo Vg
Vs dequeued v, dequeued v, dequeued
\Y known dist path known dist path known dist path
Vi yes 1 3 yes 1 3 yes 1 V3
Vo no 2 Vi yes 2 Vi yes 2 Vi
V3 yes 0 0 yes 0 0 yes 0 0
A no 2 \ no 2 \ yes 2 \
Vs no BIG - no 3 Vo no 3 Vo
Vs yes 1 V3 yes 1 V3 yes 1 3
\V no BIG - no BIG - no 3 \
q \o Vg Vs Vs V5 iy
vs dequeued v, dequeued
% known dist path known dist path
V] yes 1 V3 yes 1 V3
" yes 2 \ yes 2 1
V3 yes 0 0 yes 0 0
\A yes 2 \1 yes 2 \1
Vs yes 3 o yes 3 Vo
Vs yes 1 3 yes 1 3
\'7 no 3 \ yes 3 \
g \74 empty
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Unweighted shortest path algorithm:
1. Create queue Q, allocating as many entries in the queue as there are vertices in the graph.
2. Initialize table T making theinput vertex V theorigin.
3. Insert origin vertex V, into the queue.
4. While queue Qisnot empty
4.1. Removevertex V from the queue.
4.2. Mark vertex V as "known."
4.3. For eachvertex W adjacent toV do
4.3.1. If thedistanceto vertex Wis undefined (BIG) then
4.3.1.1. Add oneto the distanceto vertex V and assign that value to vertex Win table T.
4.3.1.2. Assignvertex V to the path to vertex W.
4.3.1.3. Insert vertex W into the queue.
5. end while



