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Some points...

= Tree search vs. Graph search.

= Goal test applied when a node is generated vs. when a node is explored.

= Partially expansion or total expansion (DFS only).



Exercise 3.1

In the following graphs, assume that if there is ever a choice amongst multiple
nodes, both the BFS and DFS algorithms will choose the left-most node first.
Starting from the green node at the top, which algorithm will visit the least
number of nodes before visiting the yellow goal node?



Exercise 3.1
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BFS
DFS

Neither BFS nor DFS will ever encounter the goal node in this graph.
BFS and DFS encounter same number of nodes before encounter the goal node
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Exercise 3.1

BFS

DFS

Neither BFS nor DFS will ever encounter the goal node in this graph.

BFS and DFS encounter same number of nodes before encounter the goal node
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Exercise 3.1

For BFS algorithm, visiting a node’s siblings before its children, while in DFS
algorithm, visiting a node’s children before its siblings. Before countering goal
node F:

BFS algorithm encounters nodes: ABCDE

DFS algorithm encounters nodes: ABDHLIEJMC
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Exercise 3.2

In the following graphs, assume that if there is ever a choice amongst multiple
nodes, both the BFS and DFS algorithms will choose the left-most node first.
Starting from the green node at the top, which algorithm will visit the least
number of nodes before visiting the yellow goal node?
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Exercise 3.2
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BFS

DFS

Neither BFS nor DFS will ever encounter the goal node in this graph.

BFS and DFS encounter same number of nodes before encounter the goal node




Exercise 3.2
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Neither BFS nor DFS will ever encounter the goal node in this graph.

BFS and DFS encounter same number of nodes before encounter the goal node




Exercise 3.2

For BFS algorithm, visiting a node’s siblings before its children, while in DFS
algorithm, visiting a node’s children before its siblings. Before countering goal

node G:
BFS algorithm encounters nodes: ABCDEF

DFS algorithm encounters nodes: ABD
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Exercise 3.3

= Consider the following graph. If there is ever a decision between multiple
neighbor nodes in the BFS or DFS algorithms, assume we always choose the
letter closest to the beginning of the alphabet first. In what order will the nodes

be visited using a Breadth First Search? In what order will the nodes be visited
using a Depth First Search?




Exercise 3.3

= |n what order will the nodes be visited using a Breadth First Search?
The answer is: ABDCEGHF

= |n what order will the nodes be visited using a Depth First Search?
The answer is: ABCEHFGD




How to practice?

GO HERE:

https://www.cs.usfca.edu/~galles/visualization/BFS.html






| Exercise 3.4 — Solution - BFS

Exp. Gen. Nodes ° °
Node
0

0 0 23, 4

1 2,34 2 01,5

2 34,15 3 |- ° o
3 41,5 4 07

4 1,57 1 5,6

5 576 5 1,6,7

6 7,6 7 4,56

7 6 6



Exercise 3.4 — Solution - DFS

e ] e
Node
0 0 2,3,4
2,3,4 0,1,5 ° o
1,5, 3,4 2,56
56,3,4 1,6,7
6,7, 3,4 1,5,7
7,3, 4 4,5,6
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Exercise 3.4 - Solution

BFS:02341576
DFS:02156743






Exercise 3.5 - Solution

= BFS:0126457
= DFS:01764257
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Exercise 3.6 - Solution

BFS:0124174578119
126101315163 17

DFS:01254/7896103
131211141576 17
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Exercise 3.7 - Solution

= BFS:01246891213151611 147/
= DFS:017489121511/714161326
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Exercise 3.8 - Solution

BFS:0/714811491215561013 16
17123

DFS:0/7/8495123610131211 14
151716
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Exercise 3.9

=  Apply both the iterative deepening depth-first search and the bidirectional
search for reaching the goal (N-17) from the start (N-0)
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Exercise 3.9 - Solution

= |n order to avoid misunderstanding and to do not create confusion, we apply the
algorithm as it is explained in the book without considering possible variants.

= |terative deepening
d0 = {0}
d1 ={0,1,2,4,7,14}
d2 ={0,1,2,4,7,14,5,8,11}
d3 ={0,1,2,4,7,14,5,8,11,6,9,15}
d4 ={0,1,2,4,7,14,5,8,11,6,9,15,13,17}



Exercise 3.9 - Solution

= |n order to avoid misunderstanding and to do not create confusion, we apply the
algorithm as it is explained in the book without considering possible variants.

= Bidirectional search (by applying breadth-first)
Step0 = {0} {17}
Step1 ={0,1,2,4,7,14}{17,3,10,13,15,16}
Step2 ={0,1,2,4,7,14,5,811} {17,3,10,13,15,16,9,12,11}

= Bidirectional search (by applying depth-first)
Step0 = {0} {17}
Step1 ={0,1} {17,3}
Step2 ={0,1,2} {17,3,10}
Step3 ={0,1,2,5} {17,3,10,13}
Step4 ={0,1,2,5,4} {17,3,10,13,9}
Step5={0,1,2,5,4,7} {17,3,10,13,9,6}
Step6 ={0,1,2,5,4,7,8} {17,3,10,13,9,6,5}



