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G U I D E L I N E S

You don’t need to memorize 
what will be mentioned. 
Instead, try to understand

Each PowerPoint 
Presentation will be available 
as PDF file on Google Drive 
Folder of the Course



R E M E M B E R  !



U N I F O R M E D  S E A R C H

• Uniformed Search (Blind Search): a type of search algorithm used in artificial intelligence to 
explore a problem space without any additional information about the state to reach it.

Uniformed Search 
Strategy

Directed/Undirected

Depth-First Search Breadth-First Search

Weighted Graph

Uniform Cost Search



A D D I T I O N A L :  PAT H  C O S T  ( R E V I S I O N )

• Path Cost refers to the total weight or cost of a path between two nodes in a graph.
• For the solution path, the total cost is the sum of edge weights along a specific path.



G R A P H  R E P R E S E N TAT I O N S



W E I G H T E D  G R A P H
D I R / U N D I R

Adjacency List Method

Adjacency Matrix Method

The only difference between Directed/Undirected graphs is the
Vice-Versa rule of representation



B A S I C  S E A R C H 1.

2.

3.

4.

5.

6.



U N I F O R M - C O S T  S E A R C H

FIFO + Priority Function
Priority function is a data access principle that gives a priority for each 
element using FIFO, which the highest priority removed first. In UCS, 

the priority for the lowest cost (Sort), and the cost of each path is 
accumulative



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

List

Remember:
Pre-order traverse !
Priority for lowest cost !

Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

1

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

3 (2), 2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

3 (2), 2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10

Sort based on cost



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

2 (5), 3 (2)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

7 (2 + 8), 6 (2 + 6), 2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10

Costs are accumulative !



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

7 (10), 6 (8), 2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

7 (10), 6 (8), 2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10

Sort based on cost



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

7 (10), 6 (8), 2 (5)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

5 (6), 4 (14), 7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

5 (6), 4 (14), 7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10

Sort based on cost



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

4 (14), 7 (10), 6 (8), 5 (6)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

4 (14), 7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

10 (17), 9 (13), 4 (14), 7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

10 (17), 9 (13), 4 (14), 7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10

Sort based on cost



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

10 (17), 4 (14), 9 (13), 7 (10), 6 (8)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

10 (17), 4 (14), 9 (13), 7 (10)

List
Insert Remove

5 2

6 819

7 11 3 10



U N I F O R M - C O S T  S E A R C H

1

2 3

4 5 6 7

8 9 10 11 12

Goal: 6

5 2

6 819

7 11 3 10

Solution: [1, 3, 6] – Visited: [1, 3, 2, 5, 6]

Cost of the solution = 8



U N I F O R M - C O S T  S E A R C H  ( G R A P H )

Current
FIFO

FRONT < - - - - - - > REAR

[S]

[S] [S,A (2)], [S,B (3)], [S,D (5)]

[S, A (2)] [S,B (3)], [S,D (5)], [S,A,C (6)]

[S, B (3)] [S,D (5)], [S,A,C (6)], [S,B,D (7)]

[S,D (5)] [S,A,C (6)], [S,B,D (7)], [S,D,G (10)]

[S,A,C (6)]
[S,A,C,D (7)], [S,B,D (7)], [S,A,C,G (8)], 

{S,D,G (10)]

[S,A, C, G (8)]
In graphs, if two elements got the same cost, then sort 
alphabetically only for unified answer for all students !

Start

A

B D

C

G

2

5

3

4

1

4 2

5



D F S  V S .  B F S  V S .  U C S

Current
LIFO

- - - > TOP

[S]

[S] [S,A] , [S,B] , [S,D]

[S, D] [S,A] , [S,B] , [S,D, G]

[S, D, G]

Current
FIFO

FRONT < - - - - - - > REAR

[S]

[S] [S,A] , [S,B] , [S,D]

[S, A] [S,B] , [S,D], [S,A,C]

[S, B] [S,D], [S,A,C], [S,B,D]

[S,D] [S,A,C], [S,B,D], [S,D,G]

[S,A,C] [S,B,D], [S,D,G], [S,A,C,D], [S,A,C,G]

[S,D,G]

DFS BFS

Actual Cost: 10
Sol. Steps: 3

Actual Cost: 10
Sol. Steps: 6

Current
FIFO

FRONT < - - - - - - > REAR

[S]

[S] [S,A (2)], [S,B (3)], [S,D (5)]

[S, A (2)] [S,B (3)], [S,D (5)], [S,A,C (6)]

[S, B (3)] [S,D (5)], [S,A,C (6)], [S,B,D (7)]

[S,D (5)] [S,A,C (6)], [S,B,D (7)], [S,D,G (10)]

[S,A,C (6)]
[S,A,C,D (7)], [S,B,D (7)], [S,A,C,G (8)], 

{S,D,G (10)]

[S,A, C, G (8)]

UCS

Actual Cost: 8
Sol. Steps: 6



S O M E  VA R I A N T S

Uniformed Search 
Strategy

Directed/Undirected

Depth-First Search

Depth-Limited Search Iterative deepening

Breadth-First Search

Bidirectional Search

Weighted Graph

Uniform Cost Search



I M P L E M E N TAT I O N



G R A P H  C L A S S  ( A D J AC E N C Y  L I S T  R E P. )



G R A P H  C L A S S  ( A D D  V E R T I C E S  M E T H O D )



G R A P H  C L A S S  ( A D D  E D G E S  M E T H O D )



G R A P H  C L A S S  ( G E T  G R A P H  M E T H O D )



F O R M U L AT E  T H E  P R O B L E M

Sta
rt

A

B D

C

G

2

5

3

4

1

4 2

5



G R A P H  C L A S S  ( U C S  M E T H O D )



T E S T I N G



N E X T  L A B :  
S E A R C H I N G  

P R O B L E M S  ( 3 )
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