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KEY POINTS:

Artificial Intelligence (Al) is a branch of Science which deals with helping
machines find solutions to complex problems in a more human-like fashion.

Importance of Al :

Game Playing

Speech Recognition
Understanding Natural Language

Computer Vision
Expert Systems
Heuristic Classification

The applications of Al :
a) Consumer Marketing
b) Identification Technologies
¢) ID cards e.g., ATM cards
d) Intrusion Detection
e) Machine Translation

Heuristics

A heuristic is a way of trying to discover something or an idea imbedded in a
Program . The term is used variously in Al. Heuristic functions are used in some
Approaches to search to measure how far a node in a search tree seems to be from
a Goal. Heuristic predicates that compare two nodes in a search tree to see if one
IS better than the other, i.e. constitutes an advance toward the goal, may be more
useful.




Search and Control Strategies :

Searching is the universal technique of problem solving in Al. There are some
single-player games such as tile games, Sudoku, crossword, etc.,. The search
algorithms help you to search for a particular position in such games.

Search Terminology :

Problem Space — It is the environment in which the search takes place.
(A set of states and set of operators to change those states)

Problem Instance — It is Initial state + Goal state.

Problem Space Graph — It represents problem state. States are shown by
nodes and operators are shown by edges.

Depth of a problem — Length of a shortest path or shortest sequence of
operators from Initial State to goal state.

Space Complexity — The maximum number of nodes that are stored in
memory.

Time Complexity — The maximum number of nodes that are created.

Admissibility — A property of an algorithm to always find an optimal
solution.

Branching Factor — The average number of child nodes in the problem
space graph.

Depth — Length of the shortest path from initial state to goal state.

Problem Solving :

Problem solving is an important aspect of Artificial Intelligence. A problem

can be considered to consist of a goal and a set of actions that can be taken to lead
to the goal. At any given time, we consider the state of the search space to
represent where we have reached as a result of the actions we have applied so far.




Uniformed or Blind search :

Breadth First Search (BFS) :

BFS expands the leaf node with the lowest path cost so far, and keeps going
until a goal node is generated. If the path cost simply equals the number of links,
we can implement this as a simple queue (“first in, first out”).

Depth First Search (DFS):

DFS expands the leaf node with the highest path cost so far, and keeps going
until a goal node is generated. If the path cost simply equals the number of links,
we can implement this as a simple stack (“last in, first out”).

Greedy Hill Climbing :

This is a form of hill climbing which chooses the node with the least
estimated cost at each state. It does not guarantee an optimal solution path. Greedy
hill climbing is susceptible to the problem of getting stuck at a local optimum. The
Greedy Hill Climbing Algorithm

1) Evaluate the initial state.

2) Select a new operator.

3) Evaluate the new state

4) If it is closer to the goal state than the current state make it the current
state.

5) If it is no better ignore

6) If the current state is the goal state or no new operators are available, quit.
Otherwise repeat steps 2 to 4.

What are Agent and Environment?
An agent is anything that can perceive its environment through sensors and

acts upon that environment through effectors.

« A human agent has sensory organs such as eyes, ears, nose, tongue and
skin parallel to the sensors, and other organs such as hands, legs, mouth, for
effectors.

« A robotic agent replaces cameras and infrared range finders for the sensors,
and various motors and actuators for effectors.

« A software agent has encoded bit strings as its programs and actions.




Properties of Environment :

The environment has multifold properties —

Discrete / Continuous — If there are a limited number of distinct, clearly
defined, states of the environment, the environment is discrete (For
example, chess); otherwise it is continuous (For example, driving).

Observable / Partially Observable — If it is possible to determine the
complete state of the environment at each time point from the percepts it is
observable; otherwise it is only partially observable.

Static / Dynamic — If the environment does not change while an agent is
acting, then it is static; otherwise it is dynamic.

Single agent / Multiple agents — The environment may contain other
agents which may be of the same or different kind as that of the agent.

Accessible / Inaccessible — If the agent’s sensory apparatus can have access
to the complete state of the environment, then the environment is accessible
to that agent.

Deterministic / Non-deterministic — If the next state of the environment is
completely determined by the current state and the actions of the agent,
then the environment is deterministic; otherwise it is non-deterministic.

Episodic / Non-episodic — In an episodic environment, each episode
consists of the agent perceiving and then acting. The quality of its action
depends just on the episode itself. Subsequent episodes do not depend on
the actions in the previous episodes. Episodic environments are much
simpler because the agent does not need to think ahead.

Important Questions from JNTUH Previous Question Papers :
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Define Heuristic Function?

What is space space search?

What are the problems underlying with Al?
Give brief note in Intelligent systems?
Differentiate BFS and DFS
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. What is Al? What are its elements?
Explain the Heuristic search techniques?
List and explain the applications of Al
Discuss the characteristics of Al problem?
0.Give a brief note on Alpha-Beta Pruning?
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11.What are constraint satisfaction problem? How can you formulate them as
search problem? 10
12.What is Heuristic search? Explain in detail about iterative deepening A*
algorithm? 10
13.Define Heuristic search? What are the advantages of Heuristic search? 8
14.Describe the mini max algorithm with example? 8
15.Explain the state space representation of Water-Jug Problem 8
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Constraint Satisfaction Problem (CSP) :

Search can be used to solve problems that are limited by constraints, such as
the eight queen’s problem. Such problems are often known as Constraint
Satisfaction Problems or CSPs.

In this problem, eight queens must be placed on a chess board in such a way
that no two queens are on the same diagonal, row, or column.

This kind of problem is known as a constraint satisfaction problem (CSP)
because a solution must be found that satisfies the constraints.

A goal node in this tree is one that satisfies the constraints that no two
queens can be on the same diagonal, row, or column.

An extremely simplistic approach to solving this problem would be to
analyze every possible configuration until one was found that matched the
constraints.

Rules to solve Cryptarithmetic Questions

Each letter should have a unique and distinct value.

Each letter represents only one digit throughout the problem.

Numbers must not begin with zero. i.e. 0937 (wrong), 937 (correct).

You have to find the value of each letter in the Cryptarithmetic.

There must be only one solution to the problem.

After replacing letters by their digits, the resulting arithmetic operations
must be correct.
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So, the problem is to find the unique digit corresponding to a unique letter.
Explanation:

SEND

From the given data, the value of M will be 1 because it is the only carry-over
possible from the sum of 2 single digit numbers in column 4. M=1,S+ 1 =a (two
digit number). So S = 1 and O cannot be 1 but 0. Also E and N are consecutive.
With trial and error possibilities, we get SEND = 9567, MORE = 1085 and
MONEY = 10652.

This cryptographic problem can be solved by using a Generate and Test
method,
applying the following constraints:
a) Each letter represents exactly one number.
b) No two letters represent the same number.
Generate and Test is a brute-force method, which in this case involves
cycling through all possible assignments of numbers to letters until a set is found
that meets the constraints and solves the problem.

Minimax Algorithm :

It is the strategy used by combinational search that uses heuristic to speed
up the search strategy. The concept of Minimax strategy can be understood with
the example of two player games, in which each player tries to predict the next
move of the opponent and tries to minimize that function. Also, in order to win,
the player always tries to maximize its own function based on the current
situation.

Heuristic plays an important role in such kind of strategies like Minimax.
Every node of the tree would have a heuristic function associated with it. Based
on that heuristic, it will take the decision to make a move towards the node that
would benefit them the most.




Alpha-Beta Pruning :

A major issue with Minimax algorithm is that it can explore those parts of
the tree that are irrelevant, leads to the wastage of resources. Hence there must be
a strategy to decide which part of the tree is relevant and which is irrelevant and
leave the irrelevant part unexplored. Alpha-Beta pruning is one such kind of

strategy.

The main goal of Alpha-Beta pruning algorithm is to avoid the searching
those parts of the tree that do not have any solution. The main concept of Alpha-
Beta pruning is to use two bounds named Alpha, the maximum lower bound,
and Beta, the minimum upper bound. These two parameters are the values that
restrict the set of possible solutions. It compares the value of the current node with
the value of alpha and beta parameters, so that it can move to the part of the tree
that has the solution and discard the rest.

Description

Aplha-Beta pruning is a optimization technique used in minimax algorithm. The
idea behind this algorithm is cut off the branches of game tree which need not to be
evaluated as better move exists already.

This algorithm introduces two new fields —

« Alpha — This is best value(maximum) that maximizer player can guarantee
at current level or its above level

« Beta — This is the best value(minimum) that minimizer player can guarantee
at the current level or its above level.

Propositional Logic :

Definition: A proposition is a statement that can be either true or false; it must be
one or the other, and it cannot be both. Propositions are atomic.

An atomic proposition is one whose truth or falsity does not depend on the
truth or falsity of any other proposition.

A contradiction is a statement that is always false.

A tautology is a statement that always gives a true value.

An argument is a sequence of statements.

The last statement is called the conclusion, all the previous statements are
premises, or assumptions/hypotheses.




The connectives we introduce are:
Aand (&or.)
vor(|or+)
- not (~)
= implies (2 or —)
s iff

To summarize shortly We defined 6 logical operators:

A conjunction (and) PAQ

v disjunction (or) pVvqQ

= negation (not) -p

— conditional (if then) pP—q
only if ponlyifq
<> biconditional (if and only if) peq

We also saw several important logical equivalences,

Important Questions from JNTUH Previous Question Papers :

1. Define 8-Queen’s problem with respect to CSP?
2. What is Propositional Logic?

3. Explain Constraint Satisfaction Problem?

4. Write Minimax Algorithm?

5. What is Alpha-Beta Pruning in Search?
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Define Heuristic search? What are the advantages of Heuristic search? 8
Describe the mini max algorithm with example? 8
Explain the state space representation of Water-Jug Problem 8
What are constraint satisfaction problem? How can you formulate them as
search problem? 10
10. Explain 8-Queens Problem along with solution with respect to CSP? 10
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