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CS8691 ARTIFICIAL INTELLIGENCE LTPC300
3

OBJECTIVES:

*  Tounderstand the varioys characteristics of Intelligent agents
*  Tolearn the different search strategies in Al
*  Tolearn to represent knowledge in solving Al problems
*  Tounderstand the different ways of designing sofiware agents
®  To know about the various applications of Al.
UNIT I INTRODUCTION 9

Introduction-Definition — Future of Artificial Intelligence — Characteristics of Intelligent
Agents-Typical Intelligent Agents - Problem Solving Approach to Typical AI problems.

UNIT II PROBLEM SOLVING METHODS 9

UNIT I KNOWLEDGE REPRESENTATION 9

First Order Predicate Logic — Prolog Programming - Unification — Forward Chaining-Backward
Chaining — Resolution — Knowledge Representation — Ontological Engineering-Categories and
Objects — Events — Menta] Events and Mental Objects — Reasoning Systems for Categories —
Reasoning with Default Information

UNIT IV SOFTWARE AGENTS 9

Architecture for Intelligent Agents — Agent commumication — Negotiation and Bargaining -
Argumentation among Agents — Trust and Reputation in Multi-agent systems.

UNIT V APPLICATIONS 9

Al applications — Language Models — Information Retrieval- Information Extraction — Natural
Language Processing ~ Machine Translation ~ Speech Recognition — Robot ~ Hardware —
Perception — Planning — Moving

TOTAL :45 PERIODS
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OUTCOMES: Upon completion of the course, the students will be able to:
* Use appropriate search algorithms for any Al problem
* Represent a problem using first order and predicate logic
* Provide the apt agent strategy to solve a given problem
* Design software agents to solve a problem
* Design applications for NLP that use Artificial Intelligence.

TEXT BOOKS:
S. Russell and P. Norvig, “Artificial Intelligence: A Modern Approachl, Prentice Hall, Third Edition, 2009.

L Bratko, —Prolog: Programming for Artificial Intelligencel, Fourth edition, Addison-Wesley Educational
Publishers Inc., 2011.

REFERENCES:

1. M. Tim Jones, —Artificial Intelligence: A Systems Approach(Computer Science)f, Jones and Bartlett Publishers,
Inc.; First Edition, 2008

2. Nils J. Nilsson, —The Quest for Artificial Intelligencel, Cambridge University Press, 2009,

3. William F. Clocksin and Christopher S. Mellish,| Programming in Prolog: Using the ISO Standardl, Fifith Edition,
Springer, 2003.

4. Gerhard Weiss, —Multi Agent Systemsl, Second Edition, MIT Press, 2013.

5. David L. Poole and Alan K. Mackworth, —Artificial Intelligence: Foundations of Computational Agentsl,

Cambridge University Press, 2010
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Lecture Schedule

Degree/Program: B.E / CSE Course code &Name: CS8691 ARTIFICIAL INTELLIGENCE
Duration: 2020 -2021 Semester: VI Section: A Faculty : LJENIFER
AIM:

To create systems that can perform tasks that typicaily require human intelligence, such as recognizing
images.
OBJECTIVES:

To impart knowledge on
(i) Explain the basic knowledge representation,problem solving,and leamning methods of Artificial
Intelligence

(i) Assess the applicability, strengths, and weaknesses of the basic knowledge representation, problem
solving, and learning methods in solving particular particular engineering problems
(iii) Develop intelligent systems by assembling solutions to concrete computational problems
(iv) Understand the role of knowledge representation, problem solving, and learning in intelligent-system
engineering
(v) Develop an interest in the field sufficient to take more advanced subjects

PREREQUISITES: Python, Java ,C++.

COURSE OUTCOMES:
After the course, the student should be able to: B o —

T Co Course 6u?cgmes .,

H

" C311.1 | Explain autonomous agents that make effective decisions in fully informed, | 1,234 12
- | patially observable, and adversarial settings. S—
- C311.2 | Choose appropriate algorithms for solving given Al problems

i
- C311.3 | Design and implement logical reasoning agents - 1234 12
3114 | Design and Tmplemment agonts thaf can reasan e uncarafny™ 123410
C3t 15 ;L Implement simple PEAS descriptions for given Altasks ~~ 1,224}1' 1,2 f
! C311.6 ; Develop programs to in:;alement simulated annealing and genetic alg?n?h;ﬁs - _[‘ 1,2,3,4 w 1,2 af
i — g A
ME, PhD-
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B ey y Problem Solving Approach to Typical Al problems R1
UNIT IT ENCRYPTI( N TECHNIQUES AND KEY MANAGEMENT Targetperiods:08
L6 lgan T ] Problem solving Methods — Search Strategies _ | Rz
70202 et —omea |
. I0:2:34 ) 4 | Heuristics — Local Search Algorithms and Optimization Problems R
9 | | Searching with Partial Observations — Constraint Satisfaction | R2
: TN L Problems | I
(10 Jig. o] G Comtint ropagaion ]
L hga %  Backtracking Search — Game Piaying R
2 A 2 T Optimal Decisions in Games SR N -
I3 LR n G pha— Beta Pruning — Stochastic Games - .. | R
A'NIT Il AUTHENTICATION, INTEGRI TY AND ACCESS CONTROL Target Periods :08 |
(14 Q9. 9] 9 . First OrderPfetiica_te_Lo_gic — Prolog Programming R3O
15 N0 G | Unification — Forward Chaining-Backward Chaining N ]
L 16 792 Resolution — Knowledge Representation [ R
R TN .1 Ontological Enginecring-Categories and Objests T ® ]
L8 Dy g Evens— Mental Events and Mental Objects e R [
o 202y 2. Reasoning Systems for Catogories - I N
L 20 hwm _Reasoning with Default Information . R’
UNITIVSFCURITY “Target Periods :12 e |
210230 " | Architecture for Intelligent Agents R
22 0,303 ] Agent communication SN -
2 4.2 | 9 T Negotiation and Bargaining o . ) R3
_ A e ul e Argumentation among Agents — e
2 %k‘ 2-2% L}____‘ Trust and ReputationinMulti-gg“ent systems. e ! R3
'26 19 7, 21 m _ | Events — Mental Events and Mental Objects ]
27 10- L) | T | Moving — R3 |
UNITV SECURITY APPLICATIONS _ TYargetPeriods:12 f
2 ] g | Alapplications o T o R
B p.aA% 9 | Language Models T R T
20 hsay G Information Retrieval " e _i_ _R& T
31 6.3 00 2 — . Information Extraction —— | R4
— 32 0920 ) | Natural Language Processing R4
33 13,80 4 Machine Translation R4 |
34 11 _3 2 r VSpeechRecogmtlon N 1}:1 |
TR T I — e — &
36 191.3.0)] 3 Hardware R4 |
37 fgq_r.%?li % | Peresption T el R4
380,531 § | Plaming S R T
L TR T . Content Beyond the Syllabus —— ]
—4 12830791 Machine Leafring i nsaperset of Deep Leaming | Material |
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Book Reference — References
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| Title of the Book Author | Publisher ] Year "

[ “Cryptography and ] |-
Network Security William Pearson Education

L Principles and Practice”, Stallings International ’ 2011 J
[ iR S

| Principles and and Lawrie Pearson Education
| Practice” Brown International ‘i 2015

_—
|

| “Computer Security ]William Stallings

“ToT Security:
Challenges,
Solutions & Future | Mikhail ,.
l] Prospects”, | Gloukhovtsey ‘ Dell Inc 2018,

" Privacy and Security _l Pradip —‘—'-——-—-——'l——-—
Issues in Big Data, ' KumarDas,

i| An Analytical View ' Hrudaya 'I

|' on Business | Kumar {

L4 | Intellicence | Tripath, | Springer B 2021. |
Website Refere ce:

https://en.wﬂ(ipedia.org/wﬂci/Artiﬁcial_intelligence
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Assxgmnent 01 T 77 T Date of Issue: : 0499.202% " Marks J 10 ,-%

! Coursecode | ; csseor . Course Title ;LARLFICLAL INTELUIGENCE 1
IYear T " Semester/Section ;L vi/a " Date of Submission: (11102020 ;
?"“T\kiz? - ~ Questions ) R
} 1 ? Differentiate between natural intelligence and artificial i intelligence. =~ | C311.1 j
FZM g Explain the task clarificationof AI - - ii, C311.1

Dr. G, Balaknshnan ME, Php,
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CS8691 Aritificial Inteligence
Answer Key

What is AI?

Artificial intelligence is the branch of computer science that deals with the automation of
intelligent behavior. Al gives basis for developing human like programs which can be useful to
solve real life problems and thereby become useful to mankind.

2. What is meant by robotic agent?

A machine that looks like a human being and performs various complex acts of a human being. It
can do the task efficiently and repeatedly without fault. It works on the basis of a program feeder
to it; it can have previously stored knowledge from environment through its sensors. It acts with

the help of actuators.

3 Define an agent?

An agent is anything ( a program, a machine assembly ) that can be viewed as perceiving its
environment through sensors and acting upon that environment through actuators

4 Define rational agent?

A rational agent is one that does the right thing. Here right thing is one that will cause agent to be
more successful. That leaves us with the problem of deciding how and when to evaluate the

agent’s success.

5 Give the general model of learning agent

Learning agent model has 4 components — 1) Learning element. 2) Performance element. 3) Critic
4) Problem Generator

6. How will you measure the problem-solving performance?

Problem solving performance is measured with 4 factors. 1) Completeness - Does the algorithm
(solving procedure) surely finds solution if really the solution exists. 2) Optimality — If multiple
solutions exits then do the algorithm returns optimal amongst them. 3) Time requirement. 4)
Space requirement,

7. What is the application of BFS?

It is simple search strategy, which is complete i.e. it surely gives solution if solution exists. if the
depth of search tree is small then BFS is the best choice. It is useful in tree as well as in graph

search.

8. list some of the uninformed search techniques? Dr.G.B alak: i_Sh_m:n' ME,Ph.D,
rincipa

Indra Ganesan Cellege of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



The uninformed search strategies are those that do not take into account the location of the goal.
That is these algorithms ignore where they are going until they find a goal and report success,
The three most widely used uninformed search strategies are 1 .depth-first search-it expands the
deepest unexpanded node 2.breadth-first search-it expands shallowest unexpanded node 3.lowest
~cost-first search (uniform cost search)- it expands the lowest cost node

9. When is the class of problem said to be intractable?

The problems whose algorithm takes an unreasonably large amount of resources (time and / or
space) are called intractable. For example — TSP Given set of “N’ points, one should find
shortest tour which connects all of them. 16!0Algorithm will consider all NI Orderings, i.e.
consider n =16 > 250 which is impractical for any computer

10. What is the power of heuristic search?

search uses problem specific knowledge while searching in state space. This helps to improve
average search performance. They use evaluation functions which denote relative desirability
(goodness) of a expanding node set. This makes the search more efficient and faster. One should
8o for heuristic search because it has POWEer to solve large, hard problems in affordable times.

PARTB

11.A. Properties of Environment The environment has multifold properties — 1. Fully
observable vs Partially Observable 2. Static vs Dynamic 3. Discrete vs Continuous 4,
Deterministic vs Stochastic 5. Single-agent vs Multi-agent 6. Episodic vs sequential 7. Known
vs Unknown 8. Accessible vs Inaccessible

Fully cbservable vs Partially Observable: o Ifan agent sensor can sense or access the complete
state of an environment at each point of time then it is a fully observable environment, else it is
partially observable. 0 A fully observable environment is easy as there is no need to maintain the
internal state to keep track history of the world. o An agent with no sensors in all environments
then such an environment is called as unobservable.

Deterministic vs Stochastic: o If an agent's current state and selected action can completely
determine the next state of the environment, then such environment is called a deterministic
environment. o A stochastic environment is random in nature and cannot be determined completely
by an agent. o In a deterministic, fully observable environment, agent does not need to worry about
uncertainty.

Episedic vs Sequential: o In an episodic environment, there is a series of one-shot actions, and
only the current percept is required for the action. o However, in Sequential environment, an agent
requires memory of past actions to determine the next best actions.

Static vs Dynamic: o If the environment can change itself while an agent is deliberating then such
environment is called a dynamic environment else it is called a static environment. o Static

Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 @12.



11.B. The Structure of Intelligent Agents Agent’s structure can be viewed as ~ Agent=
Architecture + Agent Program

Architecture = the machinery that an agent executes on.
Agent Program = an implementation of an agent function.

Different forms of Agent As the degree of perceived intelligence and capability varies to frame
into four categories as, A. Simple Reflex Agents B. Model Based Reflex Agents C. Goal Based
Agents D. Utility Based agents (A)Simple Reflex Agents They choose actions only based on the

current percept.
» They are rational only if a correct decision is made only on the basis of current precept.

e Their environment is completely observable,

¢ Condition-Action Rule — If is a rule that maps a state (condition) to an action. Examplel: ATM
system if PIN matches with given account number than customer get money. Example2:
(B)Model Based Reflex Agents They use a model of the world to choose their actions. They
maintain an internal state, Mode] —

The knowledge about how the things happen in the world. Internal State — It is a
representation of unobserved aspects of current state depending on percept history.
Updating the state requires the information about — How the world evolves

-LI How the agent’s actions affect the world.

» Example: Car driving agent which maintains its own internal state and then take action as
environment appears to it. Goal Based Agents They choose their actions in order to achieve
goals. Goal-based approach is more flexible than reflex agent since the knowledge supporting a
decision is explicitly

modeled, thereby allowing for modifications, Goal ~ It is the description of desirable situations.
Example: Searching solution for 8-queen puzzle. Utility Based Agents They choose actions
based on a preference (utility) for each state. Goals are inadequate when — There are conflicting
goals, out of which only few can be achieved.

» (oals have some uncertainty of being achieved and you need to weigh likelihood of

* success against the importance of a goal. Example: Millitary planning robot which provides
certain plan of action to be taken.

12.A. AGENT Introduction An Al systenyig composed of an agent and its envirotment.

The agents act in their environment, The environment may contain other agents. An agent is
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anything that can perceive its environment through sensors and acts upon that environment
through actuators. Sensor:

Sensor is a device which detects the change in the environment and sends the information to
other electronic devices. An agent observes its environment through sensors. Actuators:
Actuators are the component of machines that converts energy into motion.

The actuators are only responsible for moving and controlling a system. An actuator can be an
electric motor, gears, rails, etc. Effectors:

Effectors are the devices which affect the environment. Effectors can be legs, wheels, arms,
fingers, wings, fins, and display screen. 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 Agent Terminology Performance Measure of Agent—Itis
the criteria, which determines how successful anagent is. Behavior of Agent — It is the
action that agent performs after any given sequence of

* percepts. Percept — It is agent’s perceptual inputs at a given instance
* Percept Sequence — It is the history of all that an agent has perceived till date

* Agent Function —Itis a map from the precept sequence to an action

12.B. Breadth first search is a general technique of traversing a graph.

Breadth first search may use more memory but will always find the shortest path first. In this type
of search the state space is represented in form of a tree.

The solution is obtained by traversing through the tree.

The nodes of the tree represent the start value or starting state, various intermediate states and
the final state.

In this search a queue data structure is used and it is level by level traversal. Breadth first search
expands nodes in order of their distance from the root. It is a path finding algorithm that is
capable of always finding the solution if one exists.

The solution which is found is always the optional solution. This task is completed in a very
memory intensive manner. Each node in the search tree is expanded in a breadth wise at each

level.

Concept:

.

Step 1: Traverse the root node ; |
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Step 2: Traverse all neighbours of root node,

Step 3: Traverse all neighbours of neighbours of the root node.

Step 4: This process will continue until we are getting the goal node.

Algorithm:

Step 1: Place the root node inside the queue.

Step 2: If the queue is empty then stops and return failure,

Step 3: If the FRONT node of the queue is a goal node then stop and return success

- Step 4: Remove the FRONT node from the queue.

Process it and find all jts neighbours that are in readystate then place them inside the queue in
any order.

Step 5: Go to Step 3.
Step 6: Exit.

Advantages:

In this procedure at any way it will find the goal. It does not follow a single unfruitful path for a
long time. It finds the minimal solution in case of multiple paths.

Disadvantages:

BFS consumes large memory space. Its time complexity is more. It has long pathways, when all
paths to a destination are on approximately the same search depth.
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