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TOPIC: DFS 
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DFS

• DFS stands for Depth First Search is a edge based 
technique. It uses the Stack data structure, performs two 
stages, first visited vertices are pushed into stack and 
second if there is no vertices then visited vertices are 
popped.
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https://www.geeksforgeeks.org/depth-first-search-or-dfs-for-a-graph/
http://www.geeksforgeeks.org/stack-data-structure/


Depth-First Search

• Vertices initially colored white

• Then colored gray when discovered

• Then black when finished
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DFS Example
source

vertex
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DFS Example

1 |  |  |  

|  | |  

|  |  

source

vertex

d      f
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DFS Example

1 |  |  |  

|  | |  

2 |  |  

source

vertex

d      f
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DFS Example

1 |  |  |  

|  | 3 |  

2 |  |  

source

vertex

d      f
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DFS Example

1 |  |  |  

|  | 3 | 4

2 |  |  

source

vertex

d      f
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DFS Example

1 |  |  |  

|  5 |  3 | 4

2 |  |  

source

vertex

d      f
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DFS Example

1 |  |  |  

|  5 | 63 | 4

2 |  |  

source

vertex

d      f
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DFS Example

1 |  8 |  |  

|  5 | 63 | 4

2 | 7 |  

source

vertex

d      f
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DFS Example

1 |  8 |  |  

|  5 | 63 | 4

2 | 7 |  

source

vertex

d      f
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DFS Example

1 |  8 |  |  

|  5 | 63 | 4

2 | 7 9 |  

source

vertex

d      f

What is the structure of the grey vertices?  

What do they represent?
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DFS Example

1 |  8 |  |  

|  5 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |  8 |11 |  

|  5 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |12 8 |11 |  

|  5 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |12 8 |11 13|  

|  5 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |12 8 |11 13|  

14|  5 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |12 8 |11 13|  

14|155 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |12 8 |11 13|16

14|155 | 63 | 4

2 | 7 9 |10

source

vertex

d      f
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DFS Example

1 |12 8 |11 13|16

14|155 | 63 | 4

2 | 7 9 |10

source

vertex

d      f

Tree edges
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DFS Example

1 |12 8 |11 13|16

14|155 | 63 | 4

2 | 7 9 |10

source

vertex

d      f

Tree edges Back edges
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DFS Example

1 |12 8 |11 13|16

14|155 | 63 | 4

2 | 7 9 |10

source

vertex

d      f

Tree edges Back edges Forward edges
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DFS Example

1 |12 8 |11 13|16

14|155 | 63 | 4

2 | 7 9 |10

source

vertex

d      f

Back edges Forward edges Cross edges
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BFS  Vs DFS

BASIS FOR COMPARISON
BFS DFS

Basic Vertex-based algorithm Edge-based algorithm

Data structure used to store the 
nodes

Queue Stack

Memory consumption Inefficient Efficient

Structure of the constructed 
tree

Wide and short Narrow and long

Traversing fashion Oldest unvisited vertices are 
explored at first.

Vertices along the edge are 
explored in the beginning.

Optimality Optimal for finding the shortest 
distance, not in cost.

Not optimal

Application Examines bipartite graph, 
connected component and 
shortest path present in a 
graph.

Examines two-edge connected 
graph, strongly connected 
graph, acyclic graph and 
topological order.
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THANK YOU 
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