Adversarial Search and Game Playing

is a field in artificial intelligence (Al) and computer science that focuses on developing
strategies and algorithms for playing games where two or more opponents or players have
conflicting or adversarial goals. In this context, "adversarial" refers to the competitive nature
of these games, where one player's gain is another player's loss. This field has applications
in various board games, card games, video games, and even real-world strategic decision-
making scenarios.
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These techniques are fundamental in the development of Al agents for playing games:
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1. Minimax Algorithm:
- **Minimax™* is a decision-making algorithm commonly used in two-player, zero-sum
games like chess, checkers, or tic-tac-toe.
Led e D & sane 050 AN lalV) 8 il (< anaind )l JAaY de ) sa & 1 S0 aad) Ayl 6d
tic-tac-toe. s Lelall dad sl g yladdl) Jia ¢ jia
- The algorithm aims to find the optimal move for a player while considering that the
opponent is also trying to minimize the player's chances of winning.
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- It works by creating a game tree that explores all possible moves and their outcomes,
assigning scores to terminal states (win, lose, draw), and backpropagating these scores to
determine the best move for the current player.
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- Minimax guarantees an optimal strategy if both players play perfectly, but it can be
computationally expensive for deep game trees.
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Use Min Max Algorithm with DFS to find best movements for player Max to win the game.
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HOME WORK®#3
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2. Alpha-Beta Pruning:
- Alpha-Beta Pruning is an optimization technique applied to the Minimax algorithm to
reduce the number of nodes explored in the game tree.
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- By maintaining two values, alpha and beta, for each node, it can prune branches of the
tree that won't affect the final decision.
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- If, during the tree traversal, it is found that a branch is less promising than a previously
explored branch, it can be safely ignored, saving computation time.
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- Alpha-Beta Pruning can significantly reduce the search space, making it more efficient

for deeper game trees.
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Solution of home work #1. SOLUTION TO HOMEWORKit2
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SOLUTION TO HOME WORK#4
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SOLUTION TO HOME WORK#5
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~imt_ board(():
idn Faﬂgeﬁﬂ O, 3):=
print{"™ /[ .Jjoin{board[i:4d
if i < B:
print{™-"

unction to check
is pame owver( ):
winning combinations

or combo in winning combinations:

if board[combo[@]] == board[combo[1]] board[ combo[ 2] ]
return board[ combo[@] ]

ot din board:
~n Do

MNone

mowve = int{input{f “Player {player}, enter your move [(I1-9):
it B «= move < 2 and board[mowve] == " "

hnard[mnue] = player

print{ “"Invalid mowve. Try again. ™)
ValusError:

L o

ITrvalid imput. Enter o number betweenn I and 2. %)

current

.-||

print(




print_board()

1ile True:
take _turn(current_player)
print_board()

result = is game owver()
if result:
if result
pr int I:: -

This is the code for tic-tac-toe for 2 players.



Depth Limited Search Algorithm:

deft DLS(graph, source, target, limit):

BrErer

Depth-Limited search algorithm.

Args:

graph: A graph represented as a dictionary of adjacency Llists.
source: The starting node.

target: The goal node.

Limit: The maximum depth to search.

Returns:
True if the target node is reachable from the source node within
the given depth Limit, False otherwise.

BrErer

visited = set()
def recursive_search(node, depth):
if node == target:
return True
elif depth <= limit:
visited.add(node)
for neighbor in graph[node]:
if neighbor not in wisited:
if recursive search(neighbor, depth + 1}:
return True

eturn False

urn recursive_search(source, @)




Source

target
limit

Here is a flowchart for the depth-limited search (DLS) algorithm in Python:

Start

I's the current node the target node™

es - Returm True

Mo

Is the current node wisited?

Yes —-> Go to the mext node i1n the stack

Mo

Mark the current mnode as wisited

Push all the neighbors of the current node onto the stack

Decrease the depth Limit byw 1

Is the depth l1imit reached?

Yeas - Returm False

Mo -> Go to the top of the stack
End



Uniform Cost Search:

Here is a step-by-step explanation of how the Python code for the UCS algorithm works:

1. The algorithm starts by creating a priority queue and adding the initial node to it

2. The algorithm then creates a set to keep track of the visited nodes.

3. The algorithm then iteratively removes the node with the highest priority from the priority queue and explores it
4. If the node is the goal node, then the algorithm terminates and returns the path to the goal node.

5. Otherwise, the algorithm gets al of the neighboring nodes of the current node.

b. Far each neighboring nade, the algorithm checks if it has already been visited. If it has not been visited, then the algorithm adds it to the priority
queue and marks 1t as visited,

7. The algorithm then repeats steps 3-6 until etther the goal node is reached or the priority queue is empty.

B. If the goal node is not reached, then the algorithm returns None .

The UCS algorithm s a simple but effective algorithm for finding the shortest path between two nodes ina graph.



PriorityQueue

_ [=self, state, parent=Mone, cost=8}:
L f.stat state
| f.parent = parent
| F.cost = cost
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I'I| I'I| I'I|

1t (self, other):
t s=lf.cost « other.cost

— ——

UCs(graph, start_node, goal_node):

Br ar er

Urniform cost search algorithm.

Args:
graph: A graph represented as a dictieonary of adjacency Lists.
start node: The starting node.

goal node: The goal node.

Returns:
A path from the start node to the goal node, or None if no path exists.

ar arar

queuwse = PriorityQueus()
queuwe.put{Node(start_node) )
visited = set()

node = gqueue.get()
visited.add(node.state)

le not queuwe.empiy():

if node.state == goal node:
return mode

for neighbor in graph[node.state]:
if meighbor not in wvisited:
cost = node.cost + 1
neighbor_node = Mode(neighbor, node, cost)
queuwe.put{neighbor_node)
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Print the path.
if path is not None:
print({path.state)
thile path.parent is not None:
path = path.parent
nt{path.state)

t( '"No path found. ")




Knowledge Representation and Reasoning
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Knowledge representation is a fundamental aspect of artificial intelligence (Al) and plays a
crucial role in various Al applications. It involves encoding information and knowledge in a
form that can be understood and processed by computers. Logical representations are a
common approach to knowledge representation, and they enable computers to reason and
make inferences based on the provided knowledge.
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1. Knowledge Representation Using Logic:

- Knowledge in Al is often represented using formal logic, a systematic way to represent
information and make inferences. Logic provides a structured and rigorous framework for
representing and reasoning about the world.

- Logical knowledge representation typically involves using symbols, operators, and rules to
represent facts, relationships, and rules in a formal way.

- It's essential for knowledge to be represented accurately to enable intelligent systems to
draw meaningful conclusions.




