Types of Search Algorithms in Artificial Intelligence
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consider the graph below. Find path from node /- to node ‘3 using BFS.
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Code for Breadth First Search algorithm in python

untided15.py =

collections

add edge( » Mioxde, neighbors):
.graph[node] = neighbors

b= » start_node):
wisited = set()
queus = deque()

queues.append ({ start node)
wisited.add(start_node)

- | = qgueus.poplefit)
print{current_node, end=" "

neighbor in .graph[[current_node] :

if meighbor not in wisited:
queus.append((neighbor)
wisited.add((neighbor)

f _ name__

= Graph )
.add_edge({ "A
.add_edge( "B
.add_edge{ "C
.add edge{ "D
.add edge({ "E
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I'll describe each line of the code in detail:
1. “class Graph:': This line defines a Python class named "Graph'.

2. def __init__(self):": This is the constructor method for the Graph’ class. It is called when you create a new instance of
the "Graph’ class. Inside the constructor, an empty dictionary is created to store the graph data, and it is assigned to the
instance variable ‘self.graph’.

3. “def add_edge(self, node, neighbors):": This is a method for adding edges to the graph. It takes two arguments: ‘node’
(the starting node) and “neighbors’ (a list of nodes that are neighbors of the starting node). This method adds an entry to
the graph dictionary where the key is the starting node ('node’) and the value is the list of neighbors ('neighbors’).

4. “def dfs(self, start_node, visited=None):": This method is used to perform a depth-first search (DFS) traversal of the
graph starting from a given “start_node". It takes two arguments: “start_node’ (the node to start the traversal from) and
an optional ‘visited" set to keep track of visited nodes.

5. "if visited is None:": This line checks if the “visited" set is not provided as an argument. If not, it initializes it as an empty
set.

6. 'if start_node not in visited:": This line checks if the ‘start_node’ has not been visited yet. If it hasn't, the code inside
the if block will be executed.

7. “print(start_node, end='")": This line prints the ‘start_node" to the console, separated by a space (using the ‘end’
parameter of the “print’ function). This is part of the DFS traversal and helps you see the order in which nodes are visited.

8. 'visited.add(start_node): This line adds the “start_node’ to the ‘visited™ set to mark it as visited.

9. “for neighbor in self.graph[start_node]:": This line iterates through the neighbors of the “start_node’, which are stored
in the “self.graph’ dictionary.

10. “self.dfs(neighbor, visited)': This line recursively calls the “dfs’ method on each neighbor of the “start_node’. This
recursion allows the traversal to continue to unvisited neighbors in a depth-first manner.
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2- Depth First Search Algorithm

algorithm for searching a graph

depth = vertical before horizontal
stack
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Code for DFS Algorithm in python

add edge( » node, neighbors):
.graph[node] = neighbors

dfs( » start node, wvisited=None):
if wisited i= MNone:
visited = set()

if start_node not in wisited:
print(start_node, end=" ")
visited.add(start_node)

neighbor in .graph[start_node]:
.dfs{neighbor, wisited)

- name___

= Graphi()
.add edge( "A"
.add edge( "B’
.add_edge( "C"
.add_edge( "D’
.add_edge( "E"
.add_edge( "F"
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3.Depth Limited Search Algorithm
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Use Depth Limted Search to Solve the Problem.
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goal

queue = []

No goal found so incomplete.

- This limitation helps avoid infinite loops in cases where a solution may not exist or to
ensure that the search does not become overly time-consuming.



4. Uniform-Cost Search (UCS)
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Home work#1: use UCS to solve the problem?

Informed Search Algorithms
1. A* Algorithm

The A* algorithm is a popular heuristic search algorithm that combines the advantages of both BFS and
DFS. It uses a heuristic function that estimates the cost of reaching the goal from a given node. A* uses a
priority queue to prioritize nodes to explore based on a combination of the actual cost to reach a node
(g-cost) and the estimated cost to reach the goal (h-cost). The algorithm guarantees finding the optimal
solution if the heuristic is admissible (i.e., it never overestimates the true cost).

Heuristic Search:

Heuristic search algorithms, like A*, are especially useful when dealing with large search spaces where
uninformed search strategies can be impractical. By using heuristics to estimate the cost, these
algorithms can efficiently guide the search towards the most promising paths while avoiding unnecessary
exploration.




A* Search

Use A* search algorithm to find the path between S and G
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G-cost -1
H-cost -2
F-cost -3
the G-cost to move fromStoAtoC=1+5=6
the H value for the last node in the path. The H-cost to move from S to A to C=2
G-cost + H-cost=6+2=8



Solution idea: datuY) ity
* Use a priority queue (like uniform-cost search) F-cost J&Y) aal
* Pop the element with least F-cost ¥l g pall s (3 F-cost gl M
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* Remember: If a node is already visited we don’t expand it again

Solution steps:

Current | priority queue
B o o
(7)k( -cost=0+7
(S] [S.A] [S.B]
(7) (7) (8)
[SA] (S.B] [SAB][SAC] [SA.G]
(7) 8) (7) (8) (13)
[SAB] m./\,cl [SAG][SABC]
M <SP E @ (13) @)
|
Solution SABC] | (58 [SAT] [SAG] [SABCG]
S->A->B->C->G (7) (8) (8) (13) (8)
P \ | visited visited
G-cost =8
H-cost = 0 [S.A.B.CG]

F-cost = 8 (8)
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Hill Climbing Algorithm (Manhattan Distance)
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