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Depth-First Search (DFS) (reminder)

DFS algorithm: recursive formulation

def DFS(vw):
mark u as “explored”
for each edge (u, v) incidentto u:

if v is not marked as “explored”:
DFS (v)



Stacks (reminder)
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Recursion and stack
Memory

def hellox):
If X==0:
return hiesp
else:
hellox-11 4 S skl sto s o

I.l II [3] X= objects and it will call each
ﬂ 0 Stack variable by top of stack
X=2 while returning because its

works on last in first out .




DEPTH FIRST SEARCH USING STACK

At the start of the algorithm all vertex will be in initial state.
Initially Stack is Empty

ALGORITHM

1) PUSH starting vertex into the stack

2) POP a vertex from the stack

3) If poped vertex is in initial state, visit it and change the state from
initial to visited state, then push all unvisited vertices adjacent to
poped vertex.

4) Repeat Step 2 and 3 until stack is empty



s Initially Stack is Empty
«* All vertices are in initial state

Stack

Initial state

0 1 2 3 4 5 6 7




** Push a starting vertex into the stack

In this example we selected 0 as a starting vertex
because in-degree of 0 is zero

Stack



¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial
state to visited state. Here Oisin
initial state so visit 0 and change initial
state to visit state.

@ 0 is poped
0

1

* Push all unvisited vertices adjacent to 3

Poped vertex
. o . _ Stack
+* Unvisited vertices Adjacent to O are:

3and 1: push3and 1

Initial state
0 1 2 3 4 5 6 7 8

Visited state

0




¢ Pop a vertex from the stack @
¢ If Poped vertex is in initial state visit it 1

and change the state from initial state 3 1is poped

to visited state.
Here 1 is in initial state so visit 1 and 3
change initial state to visit state
+¢ Push all unvisited vertices adjacent to 5

Poped vertex
Unvisited vertices Adjacent to 1 are: 2, 4 4
and 5 5
¢ Push 5, 4, 2 into the stack 3

Stack
Initial state
1 2 3 4 5 6 7 8 9

Visited state




¢ Pop a vertex from the stack
2 is poped from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial state
to visited state.

Here 2 isininitial state so visit 2 and
change initial state to visit state

+¢* Push all un visited vertices adjacent to
Poped vertex

Un visited vertices Adjacent to 2 are: 5,3

*»» Push 5,3 into the stack

Initial state

WU N

2 is poped
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Stack
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Visited state




% Pop a vertex from the stack @
¢ If Poped vertex is in initial state visit it

and change the state from initial state 3 | 3isPoped
to visited state. S
4 5
Here 3 isininitial state so visit 3 and Z 4
change initial state to visit state 5
3
¢ Push all unvisited vertices adjacent
to Poped vertex 6
5
Unvisited vertex Adjacent to 3is: 6 p
¢ Push 6 into the stack
> Stack
3
Initial state
3 4 5 6 7 8 9

Visited state

3




¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial state
to visited state.

Here 6 is in initial state so visit 6 and
change initial state to visit state

+¢ Push all unvisited vertices adjacent to
Poped vertex

Un visited vertex Adjacent to 6is: 9
¢ Push 9 into the stack

Initial state

N
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4 5 6 7 8

Visited state

3 6

6 is Poped
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¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial state
to visited state.

Here 9is in initial state so visit 9 and
change initial state to visit state

+¢ Push all unvisited vertices adjacent to
Poped vertex

No Un visited vertices Adjacent to 9 !
¢ No push

Initial state

N
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4 5 7 8 9

Visited state

3 6 9

9 is Poped
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¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial state
to visited state.

Here 5is in initial state so visit 5 and
change initial state to visit state

/7

** Push all un visited vertices adjacent
to Poped vertex

Unvisited vertices Adjacent to 5 are: 8
and 7 (6 already visited)

*» Push 8, 7 into the stack
Initial state

4 5 7 8

Visited state

‘"

w |k U,

3 6 9 5

5 is Poped
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¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it @
and change the state from initial state
to visited state.

7 is Poped

Here 7 isin initial state so visit 7 and
change initial state to visit state

WU |pH |00 |

w (o (PS> |0

+¢* Push all un visited vertices adjacent to

Poped vertex

Un visited vertex adjacentto 7 is 8

+* Push 8 into the stack

wWw| | | CO| 0

Initial state

Stack

Visited state

3 6 9 5 7




¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial state
to visited state.

Here 8is in initial state so visit 8 and
change initial state to visit state
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** Push all un visited vertices adjacent
to Poped vertex

No unvisited vertices Adjacent to 8

+* No Push

Initial state

4 8

Visited state

w || |00 |00

3 6 9 5 7

8 is Poped
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¢ Pop a vertex from the stack
If Poped vertex is in initial state visit it and
change the state from initial state to

visited state.

Here 8is in initial state so visit 8 and
change initial state to visit state

+¢ Push all un visited vertices adjacent to
Poped vertex

No unvisited vertices Adjacent to 8

+* No Push

Initial state

4 8

Visited state

w || |00

3 6 9 5 7

8 is Poped

Stack



¢ Pop a vertex from the stack

¢ If Poped vertex is in initial state visit it
and change the state from initial state
to visited state.

Here 4 is in initial state so visit 4 and
change initial state to visit state

+¢* Push all un visited vertices adjacent to
Poped vertex

No unvisited vertices Adjacent to 4
¢ No push

Initial state

4

Visited state

(92

3

6 9 5 7 8

4 is Poped

Stack



¢ Pop a vertex from the stack ﬁ
3 is already in visited state. [3 | 3is Poped

+¢* Push all un visited vertices adjacent to
Poped vertex

No unvisited vertices Adjacent to 3

7/
** No push Empty

Stack

Visited state

3 6 9 5 7 8 4




0 Stack is empty

Traversing is complete All nodes are visited.

1
2 3
Number of edges =n-1=10-1=9
0 1 2 3 6 9 5
4 5 6
Traversing nodes
7 8 9

== Depth First Search Tree



