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Brian Tremaine April 3, 2019
Python implementation of Dijkstra's shortest path algorithm
TremaineConsultingGroup.com

pseudo code:
function Dijkstra (Graph, source):
create list of all vertices Q
create list of all visited vertices, S

for each vertex v in Graph:
dist[v] < INFINITY
prev[v] « UNDEFINED
add v to Q
dist[source] ~ O

while Q is not empty:
U « vertex in Q with min dist[u]
S « add u to S
remove u from Q

for each neighbor v of u: // only v that are still in Q
alt « dist[u] + w(u, Vv)
if alt < dist([v]:
dist[v] < alt
prev[v] < u

return dist[], prev|[]
end function

wmn

import numpy as np

def spf(edges, start, end):
""" 'edges' is a list of edge pairs with connecting nodes and cost
'start' and 'end' are the respective start & end nodes.

win

# create a graph dict from edges
Graph = graph (edges)

INFINITY 999999
unique v = unique (edges)

# initialize dict

dist = {}

prev = {}

for i in unique v:
dist.update ({1i:INFINITY})
prev.update ({i:-INFINITY})

dist[start]
prev[start]

0
0

Q= [] # list of unvisited nodes

S= [] # list of visited nodes

for v in range(len(unique v)):
Q.append (unique v[v])

while Q:
# find vertex in Q with minimum dist and remove from list
u = minVertex(Q, dist) # u is str label
Q.remove (u)
S.append (u)

# search neighbors of u in graph, updating dist and prev
neighbors = Graph[ul # returns dict of neighbors
for v in neighbors.keys() :
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# cost function update
if dist[v]
dist[v]
prev[v]

> dist[u] + neighbors[v]:
= dist[u] + neighbors][v]
u

# update output return variables

path= prev

length

return path,

= dist[end]

def unique(list):

v =1l

length, dist

for i in range(len(list)):
v.append(list[i][0])
v.append(list[i][1])

= np.unique (v)

values

return values.tolist ()

def minVertex(Q,

dst) :

# return vertex str in Q with minimum distance

temp =

for j in Q:

{}

temp.update ({j:dst[j1})

return min(temp,

def graph(edges):
# from a list of edges create a graph dictionary

g = {}

key=temp.get)

for i in range(len(edges)):
if edges[i][0] in g:
gl edges[i][0] 1
u.update ({edges[i][1]:edges[i][2]1})
g.update ({edges[1][0]:u})

els

return

u =

e:

u = {edges[i][l]:edges[i][2]1}
g.update ({edges[1][0]:u})

g

# initialize the list of edges as a node pair and a cost
mwn node:L,

node?2,

length wmn

# graph for specific problem goes next, list of edges

# Example 1:

undirected graph with edges repeated to fill

# directed graph with matching weights.

Edges=
[['a',
['a’,

A} L
['at,
['B',
['B',
['cr,
['D',
['e',
['cr,
['B',
['D',

\

lc'
lB'
lD'
lc'
lF'
lD'
lE'
lE'
lA'
lA'
lA'

o1,
141,
71,
141,
o1,
101,
151,
61,
o1,
141,
71,

#
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158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

['ct,
['e',
['n',
['e’,
['e’,

H= H=

#
#

Example 2:
any two nodes

Example 1.

'B', 147,
'B', 91,
'c', 101,
'D', 157,
"B, 6]l

Edges=\

[['s',
['s',
['a',
['a',
['a',
['b',
['b',
['b',
['c',
['c',
['c',
['d',
['d',
['d',
['t',
['t',

# call

end =
path,

'a',2],
'b',11,
's',31,
'b',47,
'c',81,
'S'I4]I
'a',2],
'd',21,
'a',2],
'd',71,
't'l4]I
'b',11,
'e',11],
't'l5]I
'c',31,
'd',511]

length,

directed graph with unequal weights between

If the Example 2 is uncommented it we will run instead of
Be sure to update 'start' and 'end'

Dijkstra's spf algorithm
start = 's'

lt'

# results

#print (graph (Edges) )

print()
print('path:', start,
print('length:',

weights

= spf(Edges, start, end)

'to', end, path)

length)

print('weights', weights)



