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A minimum priority queue can be used to efficiently receive the vertex with least path
distance.

<- NULL

add V to Priority Queue Q

vhile Q@ IS NOT EMPTY
U <- Extract MIN from Q
for each unvisited neighbour V of U
tempDistance <- distance[U] + edge_weight(U, V)
if tempDistance < distance[V]
empDistance

return dist

— LG

Reference: https://www.programiz.com/dsa/dijkstra-algorithm

Code for Dijkstra's Algorithm
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# Dijkstra's Algorithm in Python

SYS

# Providing the

vertices = [[0, O 1., 0, 0, 0].
[0, O 1 o. 0 1., 0].
[1. 1 ' 1, 0, 0].
[1 Y, 1., 0, O, 0, 1].
[D } 1 0o 0 1. 0].
[0, 1 0, 1. 0, 11,
[0, O 1. 0. 1, 01]
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# Find which vertex is to be visited next
visited and_distance

index range({num_of_vertices):
visited and distance[index][0] == 0 \

—

(v < 0 visited and_distance[index][1] <=




# Find which vertex is to be visited next

# Providing the graph lef to_be visited():
vertices = [[0, O, 1, 1, 0, 0., 0], zlobal visited_and_distance
[0, O, 1, O, O, 1. 0]. v = -10
[1. 1. 0. 1. 1. 0. 0]. for index in range(num_of_vertices):
[1, 0, 1, 0, 0, 0, 1] if visited and distance[index][0] == 0 \
[“’ 010 oo ;’ F]' and (v < 0 or visited_and_distance[index][1] <=
[: ;' e ;' N ;]' visited_and_distance[v][1]):
L} | Ll L} -
- £ me S Er : v = index
[0, O, O, 1, 0., 1., 011 -sturn v
edges = [[0, O, 1, 2, 0, 0, 0].
[0, O, 2, 0, O, 3, 0]. num_of_vertices = len(vertices[0])
[1. 2, 0, 1, 3, 0., 0].
[2. 0,1, 0, 0, 0, 1] visited and_distance = [[0., 0]]
[0. 0. 3. 0. 0. 2. 0] for 1 in range(num_of_vertices-1):
—'I I'\- x s '\—'Ir —'Ip [ I'\- [ .
[0. 3. 0, 0, 2. 0. 1] visited_and_distance.append([0, sys.maxsize])
_-I ot '-\_:; l\_-'r dp -I.- [
[0, O, O, 1 0., 1. 01] £ s : .
- S ' ' . or vertex in range(num_of_vertices):

# Find next vertex to be visited
to_visit = to_be visited()
for neighbor_index in range(num_of_vertices):

# Updating new distances
it vertices[to_visit][neighbor_index] == 1 and \
visited_and_distance[neighbor_ 1ndex][H] 0:
new _distance = vl51ted_and_d15tance[tﬁ_u151t][1] \
+ edges[to_visit][neighbor_index]




# Find which vertex is to be visited next # Providing the graph

def to_be_visited(): vertices = [[0, O, 1, 1, 0, 0, 0].
global visited_and_distance [0, O, 1, 0, 0., 1, 0].
V=10 , [1. 1. 0, 1, 1, 0, 01,
for index in range(num_of_vertices): [1. 0,1, 0, 0, 0, 1]

if visited and_distance[index][0] == 0 \ 0t
and (v < 0 or visited and_distance[index][1] <= (0. 0. 1, 0. 0. 1. 01,
visited _and_distance[v][1]): [0. 1. 0, 0. 1. 0, 1].
v = index [0, O, O, 1, 0, 1, 0]]
eturn v
edges = [[0. 0., 1, 2, 0, 0, 0].
[0, O, 2, 0, 0, 3, 0].

num_of_vwvertices = len(vertices[0]1) [1. 2. 0. 1. 3. 0. 0]

visited and_distance = [[0, 01] [f' ?' I i H' E' ]]

for 1 in range(num_of_vertices-1): [0. 0. 3. 0, 0. 2. 0]
visited_and_distance.append([0, sys.maxsize]) [0. 3. 0. 0, 2, 0, 1],

[0. O, O, 1, O, 1, 0]1]
for vertex in range(num_of_vertices):

# Find next vertex to be visited
to_visit = to_be visited()
for neighbor_index in range(num_of_vertices):

# Updating new distances
it vertices[to_visit][neighbor_index] == 1 and \
visited_and distance[neighbor_ 1ndex][H] 0:
new _distance = UlS1tEd_ﬂﬂd_d15tanCE[tD_UlSlt][1] \
+ edges[to_visit][neighbor_index]




# Providing the graph
vertices = [[0O, O, 1, 1, 0, 0, 0].
num_of wvertices = len(vertices[0]) [0, O, 0, 0. 1, 0].
(1. 1. 0, 1, 1. 0, 0].
visited and distance = [[0. 0]] [1. 0. 0, 0, 0, 11,
for i in range(num_of_vertices-1): [0. 0. 0., 0. 1. 01.
visited_and_distance.append([0D, sys.maxsize]) E?* T'f ? ]' ?*I%i
0, 0, 0, 1, 0, 1, 0
for vertex in range(num_of_vertices): edges = [[0. 0. 1. 2. 0. 0. 0].
[0, 0, 2, 0, O, 3, 01,
# Find next vertex to be visited [1. 2, 0, 1, 3. 0, 0],
to_visit = to _be visited() [2. 0, 1, 0, 0, O, 1].
for neighbor_index in range(num_of_vertices): [0. D, 3, 0, 0, 2, 0],
[0, 3, 0, O, 2, 0, 1].
# Updating new distances BLE LIS LR B
it vertices[to_visit][neighbor_index] == 1 and \
visited_and_distance[neighbor_index][0] == 0:

new distance = visited and distance[to wvisit][1] A
+ edges[to_visit][neighbor_index]

1T visited_and_distance[neighbor_index][1] > new_distance:
visited_and_distance[neighbor_index][1] = new_distance

visited and_distance[to_wvisit][0] = 1
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