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POORNIMA COLLEGE OF ENGINEERING, JAIPUR

Vision
To create knowledge based society with scientific temper, team spirit and dignity of labour to faceglobal competitive challenges.

Mission
To evolve and develop skill based systems for effective delivery of knowledge so as to equip young
professionals with dedication and commitment to excellence in ali spheres of li[.

Quality Policy
we believe in providing quality education through faculty development, updating of facilities andcontinual improvement for meeting norms laid down by government, keeping the stakeholders
satisfied.

DEPARTMEI{T OF INFORMATIOI{ TECHNOLOGY

VISION

To attain distinction in education to enable students for their establishment
professional and empowering them with proficiency, knowledge and research
successful in field of Information Technology.

MISSION
To provide state-of-the-art facilities with modern IT tools to students and faculty thereby enabling
them to develop sustainable solutions for real world problems.
To create and propagate knowledge in field of Information Technology through research, teaching
and learning for meeting societal challenges.
To inculcate analytical, leadership and team working skills with ethical behavior in students andprovide an environment for continuous learning.

PROGRAM EDUCATIONAL OBJECTIVES (PEO'S)

Graduates will perform effectively as individuals and team members of multidisciplinary projects tocreate innovative and sustainable solutions for societal problems, meeting with global challengesand emerging trends.
Graduates will possess core competence in Information Technology and allied engineering fieldsthereby maintaining the leading positions in industry and.l or excel in-higher studies.
Graduates will exhibit professionalism, ethicai attitude, commuirication ability, spirit ofentrepreneurship and adapt to current advancements through research ability and lifelong learning.
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PSO.l
Analyze, design and develop effrcient algorithms and software applications to deploy in secure networkenabled environment meeting ever changing societal needs in economically acceptable terms.
PSO-2
Comprehend and upPlv knowledge of contemporary areas in Information Techno logy viz.cloud basedtechnologies, Machine Leaming, Data Analytics, Ior and. fetwork and Cfu". Security to developcreative software solutions for automation of various industrial requirements.
PSO 3:
Exhibit familiarity and practical competence in modern programming languages and open so,rceplatforms so as to develop innovative piojects related to businesi uppli"uiiorr.-
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POORNIMA COLLEGE OF ENGINEERING, JAIPUR
DEPARTMENT OF TNFORMATIOI{ TECHNOLOGY

PROGRAM OUTCOMES (pos)

Engineering Graduates will be able to:

l ' Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of comple* errlirreering
problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

3' Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified ieeds *itt, upp.opriate
consideration for the public health and safety, and the cultural, societal, and enviionmental
considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of d,ata,ind.synthesis of
the information to provide valid conclusions.

5' Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and *odeling to complex engineering activities
with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed
societal, health, safety, legal and cultural issues and the
the professional engineering practice.

by the contextual knowledge to assess
consequent responsibilities relevant to

professional engineering
knowledge of, and need

7. Environment and sustainability: understand the impact of the
solutions in societal and environmental contexts, and demonstrate the
for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society atlarge, such is, being able to-comprehend and write
effective reports and design documentation, make effective presentationr, urd give and receive
clear instructions.

ll.Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one's own work, u, u -.Lber and
leader in a team, to manage projects and in multidisciplinary environments.

12' Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context oitechnological change.
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Distinction in education
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Mapping between Vision of the Institute and Vision of Department of IT

Mapping between Mission of the lnstitute and Mission of Department of IT

Mapping between PEOs and the Mission of the Department

Mission of DePartme4 o|]I
Mission of Institute

ffiies, develoPing sustainable
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Teachins learning, research
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(keywords)
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correlation between PEOs and Program outcomes (POs)

Consistency between PEOs and the Mission of the Institute

Mission / PEO
(Keywords)

PEO.1
Team working,

Multidisciplinary
project, sustainable

solutions, global
challenges

PEO.2
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learning

Skill based system
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Commitment to
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POs
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Correlation between pEOs and program Specific Outcomes (pSOs)

Correlation: S- Strong, M- Medium W_Weak

PEOs Vs PSOs PSOl
Development of

software
applications

PS02
Emerging

technologies

PS03
Modern

programming
languages & open

source toolsPEO-I
Team working, Multidisciplinary project,
sustainable solutions. slobal challeno..

S M

PEO-2
Competence in IT field, Leading position
in industry. hisher educarion

S M M

PEO-3
Professionalism, ethical attitude,
communication skill, entrepreneurship,
research & lifelong learning
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POORNIMA COLLEGE OF ENGINEERING, JAIPUR

Department of Information Technology
campus: Poornima coilege of Bngineering crass/section: 3rd
Course: B. Tech. yearlsection _ III year (VI Sem.)
Name of Faculty: Amol Saxena Name of Subject: Artificial Intelligence

Date:08-01-2022

Code: 6IT04-05

Course Outcomes

upon successful completion of the course, the student will be able to _

1' Explain basic understanding and various applications of AI techniques in intelligent agents,expert systems, game playing, natural language processing, robotics Ltc.2' Apply various principles and techniqr.i tit 
"'knowledge 

representation, reasoning, gameplaying, planning, learning, NLP etc to provide solutions for different task domains of AI.3' Analyze different AI techniques with respect to their applicability to the *lrrtio, of the realworld problems.
4' Create AI basedsofutions for simple real life problems using appropriate Al techniques.
Mapping of CO with pO and pSO

PO Strongly Mapped:

Pol: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specializationto the solution of .ompie, engineering problems

Po2; Problem analysis: Identify, formulate, review research literature, and analyze complexengineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

Po3 Design/development of solutions: Design solutions for complex engineering problems anddesign system components or processes that meet the ,p..ifi"d needs with appropriateconsideration for the public health and safety, and the cultural, societal, and environmentalconsiderations
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PSO Strongly Mapped:

I}SG-I
Analyze, design and develop efficient algorithms and software applications to deploy in secure
network enabled environment meeting ever changing societal needs in economicaity acceptable
terms.
Ils{}-?
Comprehend and apply knowledge of contemporary areas in Information Technology viz. Cloud
based technologies, Machine Learning, Data Analytics, IOT and Network and Cyber
Securify to develop creative software solutions for automation of various indusirial
requirements.
FS& 3:
Exhibit familiarity and practical competence in modern programming languages and open
source platforms so as to develop innovative projects related to business a[pfications.

RULES FOR CO/LO ATTAINMENT LEVELS: (TARGETS)

Course Category Level3 Level2 Level I
A 60oh of students getting

>60"h marks
50-60"/" of students
getting >60"h marks

40-50"/" of students
getting >60oh marks

END TERM RTU COMPONENT: CO ATTAINMENT LEVELS

Course Category Level3 Level2 Level I
A 50% of students getting

>60oh marks
40-500 ofstudents
getting >60o/, marks

30-40'h of students
getting >60o/o marks

S.

No.
Course Type Attainment

Level:1
Attainment
Level:2

Attainment
Level:3

I Theory Courses
Mid Semester Exams

600A of students
getting > 60oh
marks

50-60% of students
getting >600 marks

40-50% of students
getting >60Yo marks

2 Theory Courses
University Exam

50o/o of students
getting > 600A
marks

40-50% of students
getting >60Yo marks

30-40% of students
getting >600 marks

aJ Assignments/Unit
Test

600/o of students
getting > 60o
marks

50-60% of students
getting >600/, marks

40-50% of students
getting >600/0 marks

4 Any other NA NA NA

-1



POORNIMA COLLEGE OF ENGINEERING, JAIPUR
Department of Information Technology

Campus: Poornima College of Class/Section: 3rd Date:0g_01_2022Engineering
Course: B. Tech. yearlsection _ III year (Vl Sem.)
Name of Faculty: Amol Saxena Name of Subject: Artificial Code: 6IT04_05

CO Assignments Class Test Mid 1 Mid 2

cor Y Y Y Yc02 Y Y Y Yc03 Y Y Y Yco4 Y Y Y Yco5 Y Y Y Y
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Sr.
No.

Activity Assessment
Method

Tools Marks Recommendation

I Class Test Direct lvlarks 30

4o
For CO1-CO4
For Cot{b4Home Assignments Direct Marks

+ MidTerml Direct lVIAIKS 40 For COl-CO3
Fora02{04MidTerm2 Direct Marks 40
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POORNIMA COLLEGE OF ENGINEERING
DEPARTMENT OF INFORMATION TECHNOLOGY

Course: B. Tech.
Name of Faculty: Amol Saxena

Class/Semester: III YrlVI Sem
Name of Subject: Artificial Intelligence

Date: 10101/2022
Subject Code: 6IT4-05

Unit No. Category A Cateqory B Category CUNI'I'.I
Introduction to
AI and
Intelligent agen

Hill climbing, Informed search
techniques: heuristic, Greedy
search, A* search, AO* search,
constraint satisfaction problems.

ullrerent Approach of AI,
Problem Solving : Solving
Problems by Searching,
Uninformed search, BFS, DFS,
Iterative deepening, Bi
directional search,

UNIT-II
Game Playing

.tvllnlmax, alpha-beta pruning,
jug problem, chess problem,
tiles problem

UNIT-III
Knowledge and
Reasoning

Situation calculus. Theorem
Proving in First Order Logic.
Planning, partial order planning.
Uncertain Knowledge and
Reasoning, Probabilities. Bavesian
Networks.

uutldtng a Knowledge Base:
Propositional logic, first order
logic

UNI'I -IV
Learning

SVM, Unsupervised based learning,
Market Basket Analysis, Neural
Networks

uvervlew of'different forms of
learning, Supervised base
learning: Learning Decision
Trees

UNIT-V
Introduction to
Natural
Language
Processing

ulrrerent rssue involved in
NLP, Expert System, Robotics.

1Z



POORNIMA COLLEGE OF ENGINEERING, JAIPUR
Department of Information Technology

Blown-uP SYllabus
Campus: Poornima College of Class/Section: 3rd year

Engineering
Course: B. Tech.
Name of FacultY: Amol Saxena

Yearlsection - III Year (VI Sem.)

Name of Subject: Artificial
Intelligence

Date: 08-01-2022

Code: 6IT04-05

BLOWN UP TOPICS (1X10 TIMES UNIV. SYLLABUS)TOPIC AS PER
UNIVERSITY SYLLABUS

What is Artificial Intelligence?
o Definition & Meaning
o Acting humanly: the Turing test approach

. Thinking humanly: the cognitive modeling approach

o Thinking rationally: the laws of though approach

o Acting rationally: the rational agent approach

Meaning & Definition of AI

Mundane tasks
o Perception
o Natural language
. Commonsensereasoning
o Robot control

Formal tasks
. Games
o Mathematics

Experl tasks
. Engineering - design, fault finding, manuf' Planning

o Scientific planning
. Medical diagnosis
. Financial analvsis

Task domains of AI

Problem definition as a state space search

o Waterjug problem
. Chess
o 8 Puzzle

Problern characteristics
o Decomposableproblems
. Can solution steps be undone?

o Is the universe is predictable?
o Is a good solution absolute or relative?
. [s the solution state or a path?

. Role of knowledge
o Does the task require interaction with a person?

o Problemclassification
Definition
Difference between informed and uninformed search

Problems, problem spaces

Uninformed Search

,<J.J



Search Control strategies
o Breadth first search

o Examples
. Depth first search

o Examples
. comparison of BFS and DFS

o Adv of BFS
o Adv of DFS

. Branch and bound technique
o Iterative deepening search

o Examples
o Bi directional search

5 Heuristic Search Techniques
Hill climbing

Heuristic search
. Some simple heuristic functions

o Tower of Hanoi
o Traveling salesman problem
o 8-Puzzle

Generate and test algorithm
Hill climbing

o Simple hill climbing
o Steepest ascent hill climbing

o Local maximum
o Plateau

o Ridee
6 Best First Search OR graphs

Algorithm - best first search

7 A* Algorithm The A* Algorithm
Admissibilitv

8 Problem reduction
AO* algorithm

AND-OR graphs
Problem reduction - algorithm
The AO * aleorithm

9 Constraint satisfaction Definition
Algorithm - Constraint satisfaction

. Example

Unit I Game Plavins
I Game playing Introduction & Overview

Game Playing and AI
Game Playing as Search

Game Tree Representation
o Water-jug problem
. Chess problem
. Tile problem

The minimax search procedure
. algorithm

Adding alpha beta cutoffs
r Algorithm
. examples

Additional refinements
o waiting for quiescence

J+
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. secondary search

. using book moves

Unit-Il Knowledse & Reasoninq
I Knowledge Representation Introduction

Facts and its representation
Mappings between facts and representations

Approaches to Knowledge Representation
o Simple relational knowledge
. Inheritableknowledge
o Inferentialknowledge
. Procedural knowledge

2 Knowled ge representation
using propositional logic

Syntax and semantics of propositional logic
Representing simple facts in logic

o Example
Model, validity and satisfiability
Entailment
Logical inference problem

o Truth-table approach
o Inference rules
o Resolution-refutation

,) Knowledge representation
using predicate logic

Predicate logic - representing facts as WFFs
Computable functions and predicates

Question answering

1 Conversion to clausal fonn Introduction
Refutation
Conversion to clause fbnn

o Algorithm - conveft to clause form
. Example

5 Resolution Theorem Proving,
Refutation

The basis of resolution
Resolution in propositional logic

o Algorithm: Propositional resolution
The Unification algorithm

o Algorithm
. Examples

Resolution in predicate logic
o Algorithm
. Example

The need to try several substitutions

Question answering
Example

6 Situation Calculus lntroduction
Representation of actions, situations and events

Components of a planning system
. Choosing rules to apply

' APPlYing rules
r Detecting a solution
o Detecting dead ends

o Repairing an almost correct solution

_tf,I i..v



1
Example, the blocks world
Knowledge base

o Effect axioms
o Frame axioms

STRIPS planning
Sussman's Anomaly
Partial order planning

Uncertain Knowledge and
Reasoning

Methods for handling uncertainty
o Default (non-monotonic) logic
o Rules with fudge factor
o Probability
o Fuzzv losic

Probabil ities, Bayesian
Networks

Introduction
Probability and Bayes' theorem
Bayesian probabi I istic inference
Bayesian networks

Unit IV: Learnin
Introduction to Learning
& Techniques used in

What is learning?
Different forms of learning

unsupervised & reinlorcement learni
Supervised learning, decision What is a Decision Tree

Classification by decision tree induction
1. Decision tree induction
2. Attribute selection measures

a. Information gain
b. Example
c. Gain ratio
d. Gini index, example

Support Vector Machines Basic concept
Classification of linearly separable data

Unsupervised learnin lntroduction to clusterin
Market Basket Analysis Basic concept with examoles
Introduction to neural
networks

Learning in neural networks
o Perceptrons
o Algorithm - fixed increment perceptron learning

Ulit V: Introductiouq N3!gI4! I-4lgqage f.offi
Introduction
o Steps in the process

o Morphological analysis
o Syntactic analysis
o Semantic analysis
o Discourse integration
o Pragmatic analysis

o Syntactic processing
o Grammars and parsers

. Top down versus bottom up parsing. Finding one/ many in

Natural language processing

lb



. Parser summary
o Semantic analysis

o lexical processing
o sentence level parsing
o semantic grammars

o case grammars

o conceptual parsing

2 Expert systems Introduction and definition
Characteristics and features
Applications
Representing and using domain knowledge
Expert system shells
Explanation
Knowledse acquisition

J Examples of expert systems DENDRAL
MYCIN
PROSPECTOR, Rl

4 Robotics Basic concepts
,9_.

1+



Ref. / Text
Book With

Page No.
& Website

A.trrl \ Reason for
Del. Date I DeviationTopic As Per Blown-uP

Syllabus

21-01-22 ffi*t C S"utt!'tlgq{!!ry
i COl, BL1

24-01-22
i\46rtng & D ttition of AI

Task domains of AI
o Mundane tasks

. Formal tasks

COl, BL1
31, I "23l-01-22

Probl"ms, Problem spaces

Problem definition as a state

space search
. Water jug Problem
o Chess

o 8 puzzle

Problem characteristics
e DecomPosable

Problems
o Can solution stePs be

undone?

o Is the universe is

predictable?

o ls a good solution

absolute or relative?

o ls the solution state or a

path?
. Role of knowledge

o Does the task require

interaction with a

person?
o Problemclassification {ozsul rl.Rl.

.1.-11.02-02-22
Fninformed Search

Definition
Diff.."n"" between informed

and uninformed search

Search Control strategies

o Breadth first search

o ExamPles

o DePth first search

Uninformed Search

IE



. comparison of BFS and
DFS

o Adv of BFS
o Adv of DFS

o Branch and bound
technique

R2

6 Uninformed Search
o lterative deepening

search

o Examples

_. Bi directional search

L5

L6

u /-ul-22 1->-av CO2, BL2 T1, Rl,
R2

7 Heuristic search
o Some sirnple heuristic

functions
o Tower of Hanoi
o Traveling

salesman
problern

o 8-puzzle
o Generate and test

algorithm

tu-uz-12 I o ,L-'LL

i

CO2, BL2 TI, RI

8 I Heuristic Search t..frniqres
I ttitt ctimbing

I . Simpte hiil ctimbing

| . Steepest ascenr hill
climbing

o Local maximum
o Plateau
o Ridge

Best First Search
o OR graphs 

I. Algorithm - besr first 
Isearch 
i

lrt t t-tJ2-22 \t"z,r CO3, BL TI, RI

9 ^' ,.\tgontnm
o Admissibility
o Example protrlems

L8 24-03-22 2q.3-1-'L CO4.BL4 TI, R1

R2

l0 Problem reduction
AO* algorithm

L9 z)-uJ-ll .L5.\ a'L CO3, BL3

Cd,BL2

TI, R1

ll \_urr5[r aln t" sallslactlon
r Definition
o Algorithm - Constraint

satisfaction
. Example

Ll0 28-03-22 )4-\ r'z-. >W( tt>

[+q vo
ef\^

>cb- 3 .'L L-

T1, RI

Unit-
a--l

.: \rarne flavtng

Introduction & Overview 
I

Came Playing and AI 
I

Came Playing as Search l

Game Tree Representalion 
I

Lrl rat+a- 31,rt4 CO2,BL2 T1, Rl,
R2

l3
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F

li
I

I

r Water-ius problem

2 Game Tree Representation
. Chess problem
o Tile problem

L12 01-04-22 3i ,3 
^L\-

f e c'l-'rr t
p-rrerY\Ue f

COz,BL2
."..{

T1, Rl
R2

3 Game Playing
The minimax search procedure

o Algorithm
o Examples

L13 04-04-22 6 q;rl- ft.crc11ty -
1^r.td d

C'\Pr'vr-

CO3, BL3 T1, RI,
R2

4 Adding alpha beta cutoffs
o Algorithm, Examples

Lt4 07-04-22 'J.r.t. z)- e \,'J^'\tt CO3, BL3 T1, Rl
R2

5 Adding alpha beta cutoffs
Examples

Ll5 0B-04-22 '1,Y"ak l-i""'..-
L*-tu,l ,

CO3. BL3 T1, Rl
R2

6 Additional refinements
o waiting for quiescence
. secondary search
. using book moves

L16 t1-04-22 t,.t."uU CO3. BL3 T1, RI
R2

Unit-3: Knowledge & Reasoning
I Knowledge & Reasoning

Introduction
Facts and its representation
Mappings between facts and
representations
Approaches to Knowledge
Representation

. Simple relational
knowledge

o Inheritableknowledge
o Inferential knowledge
. Procedural knowledge

Ll7 t4-04-22 lr'\')u ( V\qrlf
\o
i-it*;
Vvk-

CO1, BLI T1, Rl,
R2

2 Knowled ge representation
using propositional logic
Syntax and semantics of
propositional logic
Representing simple facts in
logic

. Example
Model, validity and
satisfiability
Entailment
Logical inference problem

o Truth-table approach
o Inference rules

Re so 1 uti on -refutati on

Ll8 ts-04-22 I j. \.1L
t3'-t

i1
l-\ n*
k w(,-

CO2. BL2 TI, RI

J Knowledge representation
using predicate logic
Predicate logic - representing
facts as WFFs
Cornputable functions and
predicates

LlI 18-04-22 \\.t'q.1 COz"BLZ TI, RI

70



Ouestion answering
4 Conversion to clausal form

lntroduction
Refutation
Conversion to clause form

o Algorithm - convert to
clause form

o Example

L20 21-04-22
Itt.i4")''

\rLl
I f-t{' '

[e 7 \ao-

U@
t*V "1

CO3, BL3 T1, R1

5 Resolution Theorem Proving,
Refutation
Introduction
Refutation
Conversion to clause form

o Algorithm - convert to
clause form

. Example

L21 22-04-22
\ 5.\.'u "[u*.ro

chau3'c
il

li^n" 1e

CO3, BL3

VLc

T1, Rl,
R2

6 The basis of resolution
Resolution in propositional
logic

o Algorithm:
Propositional reso I ution

The Unification algorithm
o Algorithm
. Examples

t,22 25-04-22
It'*"\'n'-

t\

CO3, BL3 T1, R1,
R2

7 Resolution in predicate logic
o Algorithm
o Example

Question answering
o Example

L23 28-04-22 ) \n 'tit-- tr
CO4,BL4 Tl, Rl,

R2

8 Uncertain Knowledge and

Reasoning
Introduction
Probability and Bayes'
theorem

|.24 29-04-22 2t ^Y"r'r- CO4,BL4 T1, Rl,
R2

9 Bayesian probabi I istic
inference
Bayesian networks

L25 02-0s-22 \ 6 ' 5^-t1- B.'"t
.c**f
, P 1\ (€ w^.'

CO3. BL3

{ q chtll
] rr, Rr

hr
l0 I midterm paper solving class L26 t2-05-22 \ 5.6"t"-
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. Steps in the Process
o MorPhological

analYsis
o SYntactic analYsis

o Semantic analYsis
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4 Expert systems
o Introduction and

definition
o Characteristics and

features
o Applications
o RePresenting and using

domain knowledge
o ExPert sYstem shells
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Poornima Group of Colleges, Jaipur
Session: 2021-22 (Even Sem.) :i

Name of College : Poornima College of Engineering
Department of : Information Technology

Zero Lecture
Name of Faculty: Amol saxena Depaftment: Information Technology

1). Name of Subject with Code: Artificial Intelligence (6IT4-05) ,.

2). Self-Introduction :

a). Name: Amol Saxena
b). Qualification: M. Tech., MCA, RPSC-SET
c). Designation: Asst. Prof.
d). Research Area: Data Mining, Software Reliability, Software Defect Analysis, Object

Oriented Technology
e). E-mail Id: amolsaxena@poornima.org
f). Other details: Information about areas of proficiency/ expertise such as subject taught,
laboratory taken, Member of Professional body, Academic Proficiency, Book Authored, paper
published in National and International Conference/Joumals etc.
3). Introduction of Students:
a). Identifying and keeping records of students based on merit/ weak in academics. smart/ dull in
extra & co-curricular activity, day scholar/ hosteller, Hindi or English medium, urban or rural

4). Instructional Language: - 80o/o English; 20"/, Hindi (English not less than 60%o)

5). Introduction to subject: - (P1. separate out subject specific matter and general matter valid
for all subjects and group/place them appropriately)

What is AI?
. Aftificial Intelligence is concerned with the design of intelligence in an artificial device.

The term was coined by McCar-thy in 1956.

o AI is the study of how to make computers do things which at the moment people do
better. [Rich & Knight]

family background, their learning style (seeing, hearine. doins) etc.
Sr.

No.
Average
result of
l2n

Name of student scored
highest marks

Marks
60%
above
(No. of
students)

Marks between
40%-60% (No
of students)

English
Medium
Students
(No.)

Hindi Medium
Students
(No.)

No. of
Hostellers

No. of
Day
Scholar

l3.12o/n Mohini Garg, Naman
KIamesra, Aditi
Maheshwari

56 5 52 lt JJ 3l

b). Achievement of students in previous years
Sr.
No.

Year Result
At PCE

tl MTE)

Univ. Result
(ln oh)

Name of student scored
highest marks rvith the scored
marks.

Fail
(no. of
studen ts)

Marks
between 40%o-

60% (no. of
students)

Marks 607o
above
(no. of students)

2020-2t 10001n 100% Shreya Jain (A++),
Triyanshi Gupta (A++)

0 0 JJ

2 2019-20 8056% t00% Lovely Jain (89),
Amulya Jain (83),
Kartik Agarwal(81),
Nikhil Sharma (81)

0 9 28

fJ No Applicable as the course was introducec in session 2019-20
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o AI is a field of study that encompasses computational techniqr"res tbr pertbrming tasks

that apparently require intelligence when performed by humans.

o AI is the study of mental faculties through the use of computational models

o Textbooks define the held as "the study and design of intelligent agents" where an
intelligent agent is a system that perceives its environment and takes actions that
maximize its chances of success.

AI is generally associated with Computer Science, but it has many important links with other fields
such as Maths, Psychology, Cognition, Biology and Philosophy, among many others.
The central problems of AI include such traits as reasoning, knowledge, planning, learning,
communication, perception and the ability to move and manipulate objects. General intelligence
(or "str<:*g r\[") is still a long-term goal of (some) research.

Th to AIere are rour a ES

Human Like Rationallv
Think Cognitive science approach Laws of thousht aooroach
Act Turing test approach Rational agent approach

1. One view is that artificial intelligence is about designing systems that are as intelligent as

humans. This view involves trying to understand human thought and an effort to build
machines that emulate the human thought process. This view is the cognitive science
approach to AI.

2. The second approach is best embodied by the concept of the Turing Test. In Turing Test a
human being and a computer would be interrogated under conditions where the interrogator
would not know which was which, the communication being entirely by textual messages. If
the interrogator could not distinguish them by questioning, then it would be unreasonable not
to call the computer intelligent. Turing's 'imitation game' is now usually called the Turing test
for intelligence.

3. Logic and laws of thought deals with studies of ideal or rational thought process and
inference. The emphasis in this case is on the inference mechanism, and its properties. The
focus was on the development of systems of representation to allow inferences to be like "X
is a man. All men are moftal. Therefore X is mortal". But not all problems can be solved just
by reasoning and inferences.

4. The fourth view of AI is that it is the study of rational agents. A system is rational if it does
the right thing. This view deals with building machines that act rationally. Intelligent agents
are software assistants that can take care of specific tasks for us. For example, if want to
search WWW for specific information, we might use an intelligent agent to consult a
selection of search engines and filter the appropriate web pages. ln this way we will be
presented with only two or three pages of information that precisely matches our needs. The
focus is on how the system acts and performs, and not so much on the reasoning process. A
rational agent is one that acts rationally, that is, is in the best possible manner. For example,
recoiling or moving back from a hot stove is a reflex action that is usually more successful
than a slower action taken after careful deliberation (thought).

Areas and Applications of Artificial Intelligence -
1. Perception

a. Machine Vision: It is easy to interface a TV carnera to a computer and get an
image into memory; the problem ts understanding what the image represents.
Vision takes /o/s of computation; in humans, roughly l\Yo of all calories
consumed are burned in vision computation.

b. Speech Understanding: Speech understanding is available now. Some systems
must be trained for the individual user and require pauses between words.
Understanding continuous speech with a larger vocabulary is harder.

c. Touch (tactile) Sensation: Important for robot assembly tasks.
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2. Robotics - The limiting factor in application of robotics is not the cost of the robot hardware
itself. What is needed is perception and intelligence to tell the robot what to do; "blind"
robots are limited to very well-structured tasks (like spray painting car bodies).

3. Planning - Planning attempts to order actions to achieve goals. Planning applications include
logistics, manufacturing scheduling, planning manufacturing steps to construct a desired
product. There are huge amounts of money to be saved through better planning.

4. Expert Systems - Expert Systems attempt to capture the knowledge of a human expert and
make it available through a computer program. There have been many successful and
economically valuable applications of expert systems. Expert systems provide the following
benefits
a. Reducing skill level needed to operate complex devices.
b. Diagnostic advice for device repair.
c. Interpretation of complex data.
d. "Cloning" of scarce expertise.
e. Capturing knowledge of expert who is about to retire.
f. Combining knowledge of multiple experts.
g. Intelligent training.

5. Theorem Proving - Proving mathematical theorems might seem to be mainly of academic
interest. Howevet, many practical problems can be cast in terms of theorems. A general
theorem prover can therefore be widely applicable.
Examples:
a. Automatic construction of compiler code generators from a description of a CpU's

instruction set.
b. J Moore and colleagues proved correctness of the floating-point division algorithm on

AMD CPU chip.
6. Symbolic Mathematics - Symbolic mathematics refers to manipul ation of formulas,rather

than arithmetic on numeric values.
a. Algebra
b. Differential and Integral Calculus

Symbolic manipulation is often used in conjunction with ordinary scientific computation as a
generator of programs used to actually do the calculations. Symbolic manipulation programs
are an important component of scientific and engineering workstations.

7. Game Playing - Games are good vehicles for research because they are well formalized,
small, and self-contained. They are therefore easily programmed. Games can be good models
of competitive situations, so principles discovered in game-playing programs may be
applicable to practical problems.

Some other applications of AI
1. Web search engines

o Improve the quality of search
. Rely on methods/algorithms developed in AI
. Add inferences and knowledge to search queries

2. Bioinformatics
o Genomics and Proteomics

o Sequence analysis
o Prediction of gene regions on DNA
o Analysis of DNA micro-aruay and proteomic MS profiles: find genes, proteins

(peptides) that characteize a specific disease
3. Transportation

o Autonomous vehicle control:
o ALVINN (CMU, pomerleau lg93)
o Series of DARPA challenges (http ://www .darpa.mlllgrandchallenge/)

o Pedestrian detection
o Traffic monitoring

*. Navigation/routeoptimizations

') ",



4. Classification of images or its parts
5. Natural language processing

o Document analysis:
o Automatic classification of articles
o Content extraction/ inference
o Email SPAM detection

6. Human face detection
7. Medicines

o Medical diagnosis:
o QMR system. Internal medicine.

o Patient Monitoring and Alerting:
o Cerner

o Medical imaging
o classification of body structures and visualizationo Robotic surgeries

8. Software systems
. Diagnosis of: software, technical components
o Adaptive systems

o Adapt systems to user needs
o Adapt systems to specific tasks

. Examples:
o Intelligent interfaces
o Intelligent helper applications
o Collaborativefiltering
o Target advertising

a). Relevance to Branch:
AI is a field of study that encompasses computational techniques for performing tasks thatrequire intelligence when performed by humans. The objective of AI is to improve humanunderstanding of reasoning, learning and perception in order to be able to build newdevelopment tools and achieve a more mature view of human intelligence than what currentlyexists.
The field of AI is mainly associated with computer science besides other linkages with fieldssuch as mathematics, cognition, biology, philosophy among others.
To study AI students should have familiarity with basic concepts of computer science likeprogramming, data structures including trees, graphs, recursions, and algoriihmic complexity.Students should also have knowledge of discrete mathematics including ir"al.ut. calculus, settheory, counting and graph theory.
Since the ultimate goal of AI is the construction of programs that solve complex problems, nostudy of AI is complete without some experience wriiing programs. Most AI programs arewritten in LISP, PRoLoG or some speciarized AI sheil.
So, we can say that the study of AI is an integral part of the branch computer science.
b). Relevance to Society:
AI has grown from a small scale laboratory science into a technological and industrial success.we now possess a collection of techniques for creating computer programs that controlmanufacturing process, diagnose computei faults and human diseases, design computers, doinsurance underwriting, play chess, and so on.
Banks use artificial intelligence systems to organize operations, invest in stocks, and manageproperties' Financial institutions have long used artificial neural network systems to detectcharges or claims outside of the norm, flaggirg these for hr.nun investigation.Artificial neural networks are used as clinical decision support systems for medical diagnosis,such as in Concept Processing technology in EMR (Electronic Medical Record) software.computer aided interpretation of medical i-ug., systems help scan digitalimages, e'g' from computed tomography, 

_for 
typicat upfi.u.urces and to highlight noticeablesectbns, such as possible diseases. A typical appiilation islthe detection of a tumor.
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Robots have become common in many industries. They are often given jobs that are considereddangerous to humans. Robots have proven effective ln ioUs that a're uery .epetitive which maylead to mistakes or accidents due to a lapse in concentration and other jobs which humans mayfind degrading.
Artificial intelligence is implemented in automated online assistants that can be seenas avatars on web pages. Such avatars are used by organizations as a pafi of automatedcustomer services in order to interact with consu*..r und users of services. This can avail forenterprises to reduce their operation and training cost. A major underlying technology to Suchsystems is natural language processing
Similar techniques may be used in answering machines of call centers, such as speechrecognition software to allow computers to handle first level of customer support, textmining and natural language processing to allow better customer handling, agent training byautomatic mining of best practices from past interactions, support automation and many othertechnologies to improve agent productivity and customer satisfaction.
Fuzzy logic controllers have been developed for automatic gearboxes in automobiles. Fuzzylogic is a form of many valued logic. It deais with reasoning that is approximate rather than fixedand exact' Fuzzy logic variables may have truth values that ranges between 0 and I whereas inbinary logic - I (true) and 0 (false).
The evolution of music has always been affected by technology. with AI, scientists are trying tomake the computer emulate the activities of trre st<ittru musician. composition, performance,music theory, sound processing are some of the major areas on which research in Music andArtifi cial Intelligence are focusing.
Airplane simulators are using arlificial intelligence in order to process the data taken fromsimulated flights. other than simulated flying,-th.r. is also simulated aircraft warfare. Thecomputers can also- create strategies based on the placement, size, speed, and strength of theforces and counter.forces. Pilots may be given ussistance in the air during combat by computers.The artificial intelligent programs can sort the information and provide the pilot with the bestpossible military exercises. Multiple aircraft are needed to get good approximations for somecalculations so computer simulated pilots are used to gathei data. rhlse computer simulatedpilots are also used to train future air tiaffic controllers.
Many companies.are making computer generated news and reports commercially available,including summarizing teaP sporting events based on statistic ul d,utu from the game. It 'also
creates financial reports and real estate analyses
Similarly companies are using artificial intelligence to turn structured data into intelligentcomments and recommendations in nalural language. They are able to write financial reports,executive summaries, personalized sales o, mu.klting documents and more at a speed ofthousands of pages per second and in multiple languageJincluding English, Spanish, French andGerman.
c). Relevance to Self:
I have good interest in almost all the prerequisite courses of Artificial Intelligence likeprogramming, datasttuctures, logics, databases, und dutu mining etc., so it motivated me to teachthe challenging subject of AI. There are many potential applications of AI. These includemilitary applications such as autonomous control and target identification, game playing,medical applications such as diagnosis banking and insurance applications such as predictingcustomer behavior and analyzing trends, man-ufacturing process control etc. These differentapplications of AI open a wide scope of research in the fie"lds of AI.
d). Relation with laboratory:
The ultimate goal of AI is the construction of programs that solve hard problems. Most AIprograms are written in LISP (List Processing) una pRoroG or some specialized Ai shell.PRoLoG (Programming in Logic) uses^.th; syntax of predicate logic to perfbrm symbolic,logical computations' It has a ,rr-t", of built in features that limit i]. n"*iulhty but simplifymany aspects of programming. Programming in PRoLoG_ is accomplistred by creating adatabase of facts and rules about objecls, their p-roperties, and their relationships to other objects.Queries can then be posed about the objectr una vdid conclusions will be determined and
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::t#HilJJl""li::"?fritesPonses to user queries are determined through a form or inference
Indian (person) :- student (person)
Student (mr ram)
Indian (X)
We will get the conclusion
X: Mr. Ram

Units Contents of the subiect

Both of thett progl]3ming languages of AI (LISP and pRoLoG) 
Te not parr of the syllabus of-.i"::,:::'ffi 

|!:,[tTd:nii:3ilJ:lXt*_:r;tl*ir;JilT;",.in,..a*,..ve). Connection with p.eriius y.u. urA next year:To study AI' students should t'uut 
'o*" background in both computer science and mathematics.As computer science/rr backgrornJ, ,rr.v rrr"'rra rr"r. J*p..i.r.. of programming and theyshould feel comfortable with i"" ti*"rres. They shourd be familiar *ititrre use of recursion asa program control structure' And thev should u. 

"ur.1" a? ri.p];;;"rr.rr'"i,r-e complexity ofalgorithms' As mathematical u".r.g."Lra, students ,rr*rJ have familiarity with logic, withquantifiers and the basic notion or? decision p.o..Ju... i.s this course islncluded in vI
;:1'JJ::Ji,::ti:*it[3TJ:i:Tfi*ili:i#*,..1:ffi ;#TJ'il!l*opr.gramming
As far as next semester or year is concerned the field is Ar is very vast and has lot of scope offurther research and study' i,, il;;ar, students can develop theii projects based on inte,igentsystems, naturar language p.o"".rirg and expert ,y;"-r. rne suu;Lc, oi auru mining andwarehousing in vII tt',,"ttti integrails various fields an; one of them is ai. nrachine rearningin AI is the most relevant ut"" to iriu mining, fi";;dAl perspective. AI is a broader area thanmachine learning' AI system, u.. k ro*,.gI:. p."";;r;; systems. Knowledge representation,knowledge acquisition, and ,n[**"=inct,iarng ,";;;h'and control, are three fundamentaltechniques in AI that are all relevant to Data Mining.AI research is concerned with ,rr. prir.lpr.r- uri o.sign of-rational agents and data miningsystems can be good examples of such rationrl ;;;;, Most AI ..i"r."r, areas (such asreasoning' planning, natural-language p.o..rring, gu-Z piuying and robotics) have concentrated
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6). Sy,abus of Rajasrhan Techni"uf Urt".j',r]l;;',,,
a). Index Terms/ Key Words:
Intelligence, production systems, search techniques, hil climbing, A* search, Ao* search,
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c) Course Outcomes
Upon successful completion of the course, the student will be able to -
1. Explain basic understanding and various applications of AI techniques in intelligent agents,

experl systems, game playing, understanding natural language, robotics etc.

2. Describe core concepts and algorithms of AI including searching, knowledge and reasoning,
game playing, planning, various types of learning, natural language processing, expert
system, and so on.

3. Apply various principles and techniques like knowledge representation, reasoning, game

playing, planning, learning, NLP etc to provide solutions for different task domains of AI.
4. Create solutions for AI based tasks by formalizing the problem as a state space, designing

heuristics and selecting appropriate search and control techniques to solve them.

7). Books/ Website/Journals & Handbooks/ Association & Institution:

a). Recommended Text & Reference Books and Websites:

Y

b). Journals & Handbooks: - To give information about different .Iournals &
available in library related to the subject and branch.

o IEEE Transactions on Pattern Analysis and Machine Intelligence (TPAMI)
* o Knowledge and Information Systems: An International Journal (KAIS)

--i -
t!,

Learning Decision Trees, SVM, Unsupervised based learning, Market Basket
Analysis, Neural Networks

6 Introduction to Natural Language Processing: Different issue involved in
NLP, Expert System, Robotics.

05

of CO with PO and PSO

S.

No.
Title of Book Authors Publisher Cost

(Rs.)
No. ofbooks

in Librarv
Tex Books

Artifi cial Intell igence Elaine Rich, Kevin
Knisht

McGraw Hill 3s0 60

Reference Books
Introduction to AI & Expert
Svstem

Dan W. Patterson PHI 275 35

J Artificial Intelligence: A
Modern Aooroach

Russel & Norvig Pearson 515 25

4 Artificiallntel gence Georse F Luser Pearson 550
5 Artifi cial I ntelligence Patrick Henry

Winston
Pearson 500

Websites related to subiect
1 lrttp :,'lr.vu.lv. aaai. org/aito pics

2 hllplAryyw,cse.iith,ac.inl-cs344-2012,http:llairna.cs"berkeley.edr-rlai.html
J httullrryww,laqweb.iitksp.ernet.inl*pallablai.slides
4 http://aass.p_r_u;'e-b,tbdteaqhiasAdyaqqedAl-lecturq-4-HT10.pdf
5 http:i/nlnv.fi'eebookce ntrq,.n_et/ComputerScience-Books-llou.nlo4d/Artificial-lntelligence-

Lecture-Notes-M I'l'.htm I

6 lrttp:l/textofvideo.nptel.iitm.;ic.in/1 06 i 05077/1ec 1 .pdl, \ ,\v\4,.myreadeIs,inlii

Handbooks



' IEEE Transactions on Knowledge and Data Engineering (TKDE) (www.computer.org/tkde)
o Data Mining and Knowledge Discovery: An International Journal (DMKD)
. ACM Transactions on Knowledge Discovery from Data (TKDD)
o KAIS - Knowledge and Information Systems
o International Journal of Business lntelligence and Data Mining, Inderscience Publisirers
o StatisticalAnalysis and Data Mining, Wiley Publishers
o DM Review - covering Business Intelligence, Integration & Analytics -

http ://www.dmreview.com/
o http:l lacademic.research.microsoft.com

c). Associations and Institutions.' - To give information about different Associations and
Institutions related to the subject and branch.
ACM htin://u ra rr.ra,,',.,,,'"
IEEE computer society http ://r,vn rv. computer. org
8). Syllabus Deployment: -
a). Total weeks availabl PGC calendar-e lor academics (excludins exams/ holidavs) as Der

Semester VI
\o. of Working days available(Approx.) 72

No. of Weeks (Approx.) 12
o Total weeks available for covering RTU syllabus- 11 weeks (Approx.)
o Total weeks available for special activities (as mentioned below)- 01 week (Approx.)

Note: Individual faculty must calculate the exact no. of lectures available according to time
table etc. after consultation with HOD.
b). Special Activities (To be approved by HOD, Dean & Campus Director & must be mentioned
in deployment):

. Open Book Test- Once in a semester
o Quiz (50% Technical & 50% Aptitude)- Once in a semester
. Special Lectures (SPL)- l0% of total no. of lectures including following

i. One PPT by the faculty, who is teaching the subject
ii. SPL by expert faculty at pGC level
iii. SPL by expeft from industrylacademia (other institution)

o Revision classes:- 1 to 3 turn at the end of semester (Before II Mid Term Exam)
o Solving Imporlant Question Bank- 1 Turn before I & II Mid Term Exam (each) - Total

Two turn.
c). Lecture schedule per week

i). University scheme (L+T+P) : 3+0+N/A
ii). PGC scheme (L+T+P):3+0+N/A

lt-

Sr.
No.

Name of Unit No. of
lectures

Broad Area Degree of
difficulty

(High/Nledium/
Lorv)

No. of
Question ir

RTTI
Exam.

Text/ Reference
books

1 Objective & Scope,
Introduction to AI

l1 Algorithms and
search methods

Medium Rich & knight

2 Game Playing 6 Adversarial
search

Medium Rich & knight,
Patterson,
Winston

J Knowledge and Reasoning 12 Predicate logic,
Probability,
fuzzy loeic

High Rich & knight,
Winston

4 Learning 7 Machine
learning

High Rich & knight

5 Introduction to natural
language processing and
expert systems

5 NLP, expert
systems

High Rich & knight,
Russel & Norvig,
Patterson

)l
,\ J'



d). Introduction & Conclusion' Each subject, unit and topic shall start n-ith introduction & close
with conclusion. In case of the subject, it rs Zero lecture.
e). Time Distribution in lecture class:- Time allotted: 60 min,
i. First 5 min. should be utilized for paying attention towards students who were absent for last

lecture or continuously absent for many days + taking attendance by calling the names of the
students and also sharing any new/relevant information.

ii. Actual lecture delivery should be of 50 min.
iii. Last 5 min. should be utilized by recapping/ conclusion of the topic. Providing brief

introduction of the coming up lecture and suggesting portion to read.
iv. After completion of any UnitiChapter a short quiz should be organized.
v. During lecture student should be encouraged to ask the question.

Note: Pl. ensure that each student is having Lecture Note Book. Pl. Write on the black board day
and date, name of the teacher, name of sub. with code, unit and lecture no. and topics to be

covered at the beginning of each lecture and ensure that students write in lecture note book. Ask
students to leave 415 pages blank for copying the note from fellow students in case of their
absenteeism.
9). Tutorial: - N/A.
10). Examination Systems:

1 1).

Any other important point:
Unit-wise subject introduction
Unit-l (Objective & Scope,Introduction to AI)
This unit introduces AI by examining the nature and of the difficult problems that AI seeks to
solve. It then develops the theory and practice of heuristic search, providing detailed algorithms
and for standard search methods, including best first search, hill climbing, means ends analysis
and constraint satisfaction.
Unit-2 (Game Playing)
There are two reasons that games appeared to be a good domain in which to explore machine
intelligence: (a) they provide a structured task in which it is easy to measure success or failure
(b) they do not obviously require large amounts of knowledge if we talk about very simple
games.

Developing programs that understand natural language is important in AI because a natural form
of communication with systems is essential for user acceptance. But, developing programs that
understand a natural language is a difhcult problem. Natural languages contain infinity of
different sentences. Many words have several meanings in different contexts. This makes the
creation of programs that understand a natural language, one of the most challenging task in AI.
This unit introduces various aspects of natural language processing.

Unit-3 (Knowledge and Reasoning)
This unit explores a variety of methods for encoding knowledge in computer systems. These
methods include predicate logic, production rules semantic networks and frames. We will also
study a problem solving technique, resolution that can be applied when knowledge is represented
in this way (predicate logic). This unit also gives an introduction to reasoning under uncertainty.
The probability theory and Bayesian statistics are provide a good basis for reasoning under
various kinds of uncertainty.
The last part of the unit discusses the concept of planning. In planning a problem is decomposed
into appropriate subparts and then interactions among the subparts are recorded and handled as

"-l-I
:i;

Sr.
No.

Name of the Exam Max.
Marks

7o of passing
marks

Nature of paper
Theory + Numerical

Syllabus
coYerage
(in o/o\

Conducted
by

1 I Mid Term Exam 40 40 Th+N 60% PCE
2. II Mid Term Exam 40 40 Th+N 40% PCE

-). University (End)
Term Exam

80 32 Th+N 1000 RTU



/
they are detected during the problem solving process. our aim is to accomplish the followingtwo goals - avoiding plan failure and minimiiing resource consumption.
Unit-4 (Learning)
This unit gives an introduction to various types of leaming especially supervised learningmethods like decision tree based learning, ANN, SVM etcl
unit-S (Introduction to.naturar language processing and expert systems)This unit introduces various aspects-of ir1r.u16ff;-;rocessing. Developing programs thatunderstand natural language is important in AI u"JurJ. a natural form of communication withsystems is essential.for user acceptance. But, developing programs that understand a naturallanguage is a difficult problem. Natural languages .oniuiri mnn-ity or aifferelt sentences. Munywords have several meanings in different contexts. This makes the creation of programs thatunderstand a natural language, one of the most challenging tasks in AI.This unit concludes with some introduction of exp"rt"ryi,.rnr. Expert systems solve problemsthat are normally solved by human experts. Expei ,yri"*, are complex AI programs. Expertsystems need access to a substantial domain knowledie base. They aiso need to exploit one ormore reasoning mechanisms to apply their knowledgl to the problems they are given. Expertsystems are used in diagnostic applications. They 

"also 
play-chess, -ake financial planningdecision, configure computers, monitor real time ,y.t"*r, underwrite irrrrruo"" policies etc.

Place & Date: Jaipurl0}-01-2022
W
fXfi"f Saxena)

!?-

sr
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lll B.TECH. (VlSem.)
FIRST MID TERM EXAMINATION 2021-22

code: 6114-05 category: pcc subject Name- ARTIFICIAL INTELLIGENCE
(BRANCH - INFORMATTON TECHNOLOGY)

cJ2: Describe core'concepts and algorithms of Al including searching, knowledge and reasoning, game playing, planning,
yrygu: types of learning,, natural lan!uage processing, expert systern, and so on.
cg_S: Apply various principles and teitrniqubs like kn;;tedg" ruirr.;"ntr6;, r;;;"ning, game ptaying, ptanning, tearning,
NLP etc. to provide solutions for different task donrains of At.

Max. Time: 2 hrs. C9-- af.-t)- ( Credit: 02

Read the guidel x. Marks: 40
with each caref

!9urse Outcomes (CO): At t

:,?.:::1r.I1i"?1*,iid*.]!!j1o ano various.applicatrons of Altechniques in inteuisent agents, expert systems, gamepiaying, understanding natl!ral language, robotics etc.

Co4: Create solutions for Al based tasks by formaiizing the problenr as a state space, designing heuristics and selectlngqpproplglg rearch and control techniques to sotve thern.
PAR'I- -A: (Allquesiions are c Max.

tr*1

Q.7

{ t{F+ ffi ," -ry; ==1 -P

w{}2

Briefly explain how uniform cost search IUCS; algffi
algorithm proceeds by writing down the order in which it visits the nodes of the
following exploration trace (graph/tree). Assume the node s as start node and G as
the goal node.

What is the difference between prop
suitable examples. Convert the following formulasto CNF (conjunctive normalform).

&)

*l

Page 1 of 2
!A)-t



o?V - da.-.lc

lll B.TECFI. (VlSem.)

Gode:

Max. Time: 2 hrs"

POORNIMA COTLEGE-OFETIGINIEERiNG, JAIPU R

FIRST MID TERM EXAMINATION 2019-20
61T04-05 Category: PCC Subject Name- ARTIFICIAL INTELLIGENCE

(BRANCH - INFORMATION TEGHNOLOGY)
Max. Marks:40

Q.1

:- Read the lines n with each carefu

co1 PA2

PART - A: (Att questions are compulsory) Max. Marks (5)

What do you mean by heuristic search? Why a greedy searbh uses a heuristie

col Po2

col Paz

col Po2

cor Po2

coz P02

co2 POz

c03

Q.e c03

Q.10 c03

Q.11 co2 P02

c03

Q.2,

Q.3

Q.4

5

Q"6

Q.7

Q.8

function?

List some of the uninformed search teehniques.

Give names of problems that occur in hill climbing.

Is the minimax proceilure a depth-first or breadth-first search procedure?

What do yu'' mean by problem space?

PART - B: (Attempt 4 questions out of 6) Max. Marks (20)

Explain the Steepest Ascent Hill Climbing algorithm. How it is different from the

Best First Search procedure?

Explain how Depth First search works; is it complete andl or optimal? What is the (5)

algorithm's time and space oomplexity?

Convert the following formulas to CNF (conjunctive nonnal form)" (5)

{a} {iF= Si * -ffJ + -F
{b} t-O= -Fi} = {P = O}

(i) Explain why predicate logic is better approach than propositional logic for

knowledge representation.
(ii) Translate ihe following sentences into formulas in predicate logic.

a) John likes all kinds of food.
b) Biil eats peanuts.

c) Sue eats everything Bill eats.

Traee the constraint satisfaction procedure by solving the following (5)

cryptarithmatic problem. Assume that no two letters have the same value.

EAT
-+THAT
APPLE

A problem solving search can proceed either forward or baokward. What factors (5)

determine the choice of direction for a particular problem?

.GL_

(1)

(1)

(1)

(1)

(s)

PO3

P03

PC3

wroug
above.

(2+3)

{2+2+
1)

PART - C: (Attempt 2 questions out of 3) Max. Marks (15)

PO3 (i) A solved 9-puz'zle game looks like tliis:

Ci.ven a puzzle state like the

places, 11rs,w&fll to search for a

one below. u4rere tlte
selies of ffroves r.vhich

'.,uirhe.s 
are in tlie

ends in'the solgtion

Q.12

?q



*-*:.TECH. (VlSem.)
POORNIMA COLLEGE OF ENGINEERING, JAIPUR

SECOND MID TERM EXAMINATION 2021-22
RollNo.

Code:61T4{5 Gategory: PCC Subject Name- ARTIFICIAL INTELLIGENCE

-; (BRANCH - INFORMATION TECHNOLOGY)
fW \ +, c4 ^A _ ) z Gourse Crcdit:02

Max. Time:2 hrs. \lJ Pg?.-o6 '- J-z- Max. Marks:4o
NOTE:- Read the quidelines qiven with each part carcfully.

Course Outcomes (CO):
At the end of the course the student should be able to:
COl: Explain basic understanding and various applications of Al techniques in intelligent agents, expert systems, game

playing, understanding natural language, robotics etc.
bOi: Oescribe core concepts and algorithms of Al including searching, knowleCge and reasoning, game playing, planning,

various types of learning, natural language processing, expert system, and so on.

CO3: Appiy various principles and techniques like know{edge representation, reasoning, game playing, planning, learning,

NLP etc. to provide solutions for differenttask oomains of Al.
CO4: Create solutions for Al based tasks by formalizing the problem as a state space, designing heuristics and selecting
appropriate search and control techniques to solve them.

mean bv the term looistic r

three aoolications of Natural

Explain in brief the of natural language

of decision tree c-lassification.

Give definitions of the style operators that are
planning systems to solve Blocks World problems. Describe the operators in

terms of Precondition, Delete and Add list of predicates.
Stack(x, y)
Unstack (x, y)
Pickup (x)

R patient goes to ttre doctor for a medical condition, the doctor suspects three
diseases as the cause of the condition. The three diseases are D1, D2, D3,

which are marginally independent from each other. There are four symptoms
31, 52, S3, S4 which the doctor wants to check for presence in order to find
the most probable cause of the condition. The symptoms are conditionally
dependent to the three diseases as follows: Sl depends only on Dl, 52
depends on D1 and D2. S3 is depends on D1 and D3, whereas 54 depends
only on D3. Assume all random variables ai'e Boolean, they are either'true' or
'false'.
i. Draw the Bayesian network for this problem.

ii. Write down the expression for the joint probability distribution as a
ct of conditional probabilities.

2.5+2.5

Why does an SVM searches for the hyperplane
the maximum marginal hyperplane (MMH). Explain your answer with the help

representation, knowledge acquisition and explanation. Give one domain in
which the expert system approach would be more promising and one domain
in which the neural network

Page 1 of 2
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::= BRANCH _ COMPUTER ENGINEERING
Max. Time: 2 hrs.

lll B.TECH. (VlSem.)

Q.2.

Q.3.

Show how STRIPS would solve this problem.
Q

(b) What is understanding? What factors make understanding problems difficult
lntelligence? Explain in short the level of interaction among components in the
understanding.

.1 P- ory- lY ,Sec; fr

l

:

ilJ
_..;-

it improve the performance of Minimax search

Goal : ON(A,B) n
oN(B,C)

in Artificial
context of

€

NOTE:- Att"-otallfourqgegtiqn"Jhereisinternalchoiceine. 1&2, e.3&4, e.5&6, e.7&g.
Q-1. (a) Write the Minimax search algorithm used in game piaying programs. Explain the Minimax

search procedure using following example. 
/̂--

*,

i-r.L'

2-,/

"*- 3

I

..- '1-

t;

iA ': r{' er ':'
Li-i:;.:._-::)

I

I
l

,'i o
j;

i!

.:*;
.i i,,' l

(8)

(21(b)

(a)

ls the Minimax procedure a depth first or breadth first search procedure? Explain in short.
OR

Explain Minimax search procedure with Alpha-Beta pruning strategy with the help of the
following example. f

't\

j1 
--.,- 

''''''* '-" 
*. - 

l'i';,.'1

. ai 
- '"* i'

r/\- 1\t., 
/\ 

MrA

"E \"T* n 1 \-tl5 ,A d; O ?,"'
-{ X /t :\. rrcx\

-ro"\, / \ / \ J\/-",/\/\l\rq1 rfr €) 6 6 66 OLl,/ 1 i.3

(71

(3)

(b)

(a)

What is waiting for quiescence? How floes
procedure?

Consider the following blocks world problem:

i\* f
l*-{ .-"*tt& i xffi;
.l -=i;:;*

Start: ON (C,A) ,^.

ONTABLE (A) n
ONTABLE (B) n
ARMEMPTY

(6)

(4) )1),

Max. Marks: 40

Paoe 1 of 2



Department of Information Technology
Even Semester 2021_22

Subject: Artificial Intelligence (61T04_05)

Facurty: Amor Saxenu 
ossignment#l (Unill)

Q. I I co3 I PO2 Give a complete O.oO,.
choose a formulation that is precise enough to be imple*"ri.i. at.o
suggest a solution for problem (c).
a' Using only four colors, you have to color a pranar map in such a way
that no two adjacent regions have the same color.
b'. You have a program that outputs the message ,,ilregar input record,,
when fed a certain file of input records. you kirow ttrit p.oiessing or
each record is independent of the other records. you **t to discover
what record is illegal.
c. You have three jugs, measuring 12 gallons, g gallons, and 3 gallons,
and a water faucet. you can ntt tt-,.1rgr up or empty them out from oneto another or onto the ground. you neid to measure out exactly onegallon.

Q.2 co4 PO3 Consider the followint t.u
different cities. The weights on rinks represent driving distances
between connected cities. Let S be the initial city anic the desiination.

*-_ 1{)

{N

/*",L2
{,9}

J

{s)

!7 *.
{"s}

5

4.tt
,*-'.2u

4

Show how the A* argorithm with the straight-rine distance heuristic
works. The straight line distances between G and other cities are given

l?

{.#
10

3g
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Faculty: Amol Saxena

Department of Information Technology
Even Semester 2021_22

Subject: Artificial Intelligence (6IT04_05)
Assignment#2 (Unit_Z)

Due Date: gth April_2022

co3 Consider the game

:iT,:r:l::i.1"^r11,.-ll,no"rs in the bottom tayerlre trr" ruru"r oithe different ourcomes

\.".t\\l
M

Lfi
rq, \-.,t\11\# '#
L 3 tq

A )-. A l"-
{a\ {"2\ {t \ [.r1\J 

""j Ll \J
1. What is the value of the game to the max player?2. What first move should the max playerrrrut"Z
3. Assuming the max prayer makes that move, what is the best next move for the minplayer, assuming that this is the entire game tree?

of the game to the max player.

{
M

Lfi{< k\{}{}'# ,#
Lfi v'ft

A ,!-, A .!..

'#{# u*
co3

:C C1'i ff ,rB i
.,4. ;".-

Assume the first player is the max player and the values at leaves of the tree reflect his/herutility. The opponent wants the same rtirity io'ue minimized.a) compute the minimax values for each node in the tree? what move should the firstplayer choose? what is the solution path the rationar players wourd pray?o' 
ffi:T:::: :::3*1Y: ly',_*, igo.itr,, ;" ";ffi;;;;" tree and we do this inIeft-to-right order and determine ir,."pr"y"ir"il:;;;r.'itr:;i;::""1;";;:#:,,'

ha beta procedure.

zA
-:)J



Faculty: Amol Saxena

Department of I nformation Technology
Even Semester 2021-22

Subject: Artificial lntelligence (61T4-05)
Assignment#3 (Unit-3)

Due Date: 20th April-2022

Convert the following propositio
NormalForm).
B 1, (A r' C)) *'-',, (B \i - A

Prove the following using .esolutio
convert all formulas to cNF and then try to prove a contradiction.)
{P, Q, Q -> (R^D, (pvR) -> (4 I U

I"t"''KB ,f .U, 
D*ives a sentence U from the KB (knowledge base)

Translate the following statemen
Logic.
1. Every gardener likes the sun
2. Allpurple mushrooms are poisonous
3. No purple mushroom is poisonous
4. Tom is not tall
5. All professors are people
6. Everyone is a friend of someone
7. People only criticize le that are not their friends
Given the joint probability distribution table

sunny rainy cloudy snowinq
cold 0.01 O.10 0.04 O.Za
hot 0.50 O. 05 O.1O 0. OO

what are the probabilities
a) P(cold v rainy)
b) P(coldlrai

contradiction) method.
KB:
- allergies(X) --- sneeze(X)

- cat(Y) A allergicToCats(X) -, allergies(X)
- cat(felix)

- allergicToCats(mary)
Goal:

Given the following axioms KB
sentence Q, show that KB l: e using resolution by refutatioi (proof by

A doctor performs a test that has
who are sick test positive, and 99%o people who are healthy test
negative. The doctor estimates that loh of th. poprlation is sick. lf a
patient tests positive then what is the chance that the patient is sick?

+D



Department of Information Technology
Even Semester Z02l-22

Subject: Artificial Intelligence (6IT04_05)
Assignment#4 (Unit-4)

Faculty: Amol Saxena
Date:23-05-2022

co3 Consider,h" follo*
shape and size. The fourth attribute 'class' is the class laber
attribute.

Color Shape Size CIass
Red Square Bie +
Blue Square Bie +
Red Circle Bie +
Red Circle Small
Green Square Small
Green Square Bie

I{se the information gain method of decision tree induction
algorithm to find out the best attribute at the root.

P02

Why the Boolean function X
layer perceptron? Exnlain.
Give a solution to 'X
forward neural network.

+L



Department of Information Technology
\- Even Semester 202I-22

U 
Subject: Artificial Intelligence (6IT04_05)

Assignment#5 (Unit-S)
. Faculty: Amol Saxena(- 

Da@:23-05-2022

(-

\-

U

L

I co2 P02 Explain the architecture of Expert System with the help of a block
diagranl.

2 co3 P02 Briefly explain the different phases of natural language understanding
process. Show the parse tree for the following sentences.
1. "The cat sat on the mat"
2. "Does this flight include a meal?"

J co3 Pc2 Give definitions of the following STRIPS style operators that -dre used
in planning systems to solve Blocks world problems. Describe the
operators in terms of Precondition, Delete and Add list of predicates.
Stack(x, y)
Unstack (x, y)
Pickup (x)
Putdown (x)

+L
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FIRST MID TERM EXAMINATION z02t-22 (Exam Dare: 0g-0s-2022)
code: 6IT4-05 category: pcc subject Name- ARTIFICTAL INTELLTGENCE

(BRANCH _ TNFORMATTON TECHNOLOGY)
Hints/ Solutions

Q.l What is the difference between

The definite clause logic is mono

::|"fyd:d before a clause is added can still be concluded after it is added; adding
knowledge does not reduce the set of propositions that can be derived"
A logic is non-monotonic if some conclusions can be invalidated by adding more
knowledge. The logic of definite clauses with negation as failure is"non-mJno,orri." 

'

Non-monotonic reasoning is useful for representing defaults.
A default is a rule that can be used unless it oveniJden by an exception.
For example, to say that b is normally true if c is true, a knowledg. bur. designer can
write a rule of the form b +-c n - abu.

I 
where aba.is^an,atom that means abnormal with respect to some aspect a. Given c, the

I igt'l can int'er brnless it is told abu. Adding abu to the knowledge base can prevent the
I 

concluston of b. Rules that imply abu can be used to prevent the default undei the
I condltrons of the bodv of the rule

I BFS
lops
I

I Uniform Cost Search
Ilerative Deepening Search

glu",r-uT"g of
Local Mu*i*r*
Plateua/ float local maximum

llite' , , ]

Is the mtntmax pr
Th. mirrima, procedrre a d
What do you mean by he,

in a program. The term is used extensively in AI. Heuristic functions are used i; ;;; I

approaches to search or to measure how far a node in a search tree seems to be from a 
igoal. 
I

Heuristic search is class of method which is used in order to search a solution .ou"" fn, I

an optimal solution for a problem. The heuristic here uses some method to searci, ,fr. I

solution space while assessing where in the space the solution is most likely t" b; ;;l 
Ifocusing the search on that area. - J 
I

First Search procedure? --"' 
I
I

I

Step 1: Evaluate the initial state, if it is goal state then return success and stop, else make 
Icurent state as initial state. 
I

Step 2: Loop until a solution is found or the current state does not change. 
i

Hint

o.2
Ans

o.3
Ans

o.4
Ans
o.s
Ans

Q.6

Hint

rr '),r .>
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a.

than it.
b.

a.

b.

{.r} t{F':. 1.4 ". -rJt * -f't*} t-{-},x, -F1 :x dt} *, #}
1.1.ff,* ()] r. -{t} ** -F
* -ttt-P,,' $] /. -{}} .r, -p
a {-1.-p'/ {"* ,, - -{'f1 ,s -p
* {.{- -P 7, -LJ} ,, - -fif} v -f,
x \F n -{}l ',, lt lv -{1
* tF t {/'i -F} ;., \-{}..s Q,o -{1

l,-{}:* -{\ ,2, {{} ,*, r;t1

* - {- -{"} 1, -fr1 .; l-P v {.!}

? {- : -{} t, - -{} c {-F,", {,fi
x l-S * {\ ,; {"-{',; 53

n ,al* t-U , -l'.. t.)i .lF , -f {,.1}

elinil*;tt* x
lt't.tt't:t- i* /Lly ,X",f*r*ntil

Itiirri. : itt tDt' .\{,,t q,tnt

t,l i x d a a { y rl * x I :t *: il *Ei;i I i {.} n t-} il g t, r:: fi t t) t t 
1..!

it\Itilttilttirt l;*l

t''lituit]*tt, :::,

tfi{}\.'r,: - it i{,}t: Alttr*at't}
*li xri*xtt: t:f*r t b*: ilt-T;1t:i{, t:s
,-l i.< { r i lx il i t. i t,n' I t**.

Let SUCC be a state such th

For each operator that applies to the current state:
Apply the new operator and generate a new state.
Evaluate the new state.

c If it is goal state, then retum it and quit, else oompare it to the succ.d. If it is better than SUCC, then set new state as SUCC.
e' If the SUCC is better than the current state, then set cur:rent state to SUCC.
Step 5: Exit.

Best First Search is similar to steepest-ascent, but do not throw away states that are not
chosen.

suitable examples. Convefi the following formular to CNf'(conjunctive normal form).

Q.7

Sol.

Q.8 'DxIIarI now ueptn tlrst search works; ts tt complete and/ or optimal? What is the
algorithm's time and space complexity?

,{- 4
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probabirity irrriirr. student i, , *"r*r. rix I'eer ralr. what is the 
I

I rl"

I : / I k'iffiflilf* is male). F:{Student is remare}. r:{studenr is over 6 reet tarr} 
/I I J 

p(M) :1t7. prp,)= &zz I

I - I lP(rlM):4/too I I

I I lplTlF):l/100 i

I - i I We require p(FlT)? 
I

I - _ i i 
Using Bayes's theorem we have _ 

l

I - I I p(rrF)p(F) 
II: liPG'D=ffi l

I - I I h.r,E\ trtoo x\, I

l_ llP(FtD=ffi i

I _ I iAnsiso.tST r.)5 l

l _ lO.to/rranslaterh.
I I i l. Every gardener likes rhe sun I

l: 
-

Il-t?
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i Nopurplemum
4. Tom is not tall
All professors are peoDle
1., Ever5, gardener lik;;ihe sun
(Hx) gardener(x) :> likes{x,Sun)
2. Ali purple mushrooms are poisonous
/b( (/ft) (mushroom(x) ^ purple(x)) :> poisonous(x)
3, No purple mushroom is poisonous
X) -(Ex) purple(x) ^ mushrtom(x) ^ poisonous(x)' or. equivalently,
\r X (An) (mushroom(x) ^ purple(x)) :> _poisonous(x)
4. Tom is not tall

!_! nall (Tom) ,..- A 'ifd{ ( f0r",,,;
All professors are people '
.EEx(is-profla)+i

Q.11 Briefly explain t 
"

?:r,,":i$ ry:::9j by,writing do.*, the order in rirri.r, it visits the nodes of thefollowing exploration trace (graph/tree). Assume the node t;#;ffJIiJE as thegoal node.

Hint
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Q.12 (i) Write down a h
state are given below. what is the value of h torit . u"to* given start state?

in a greedy search, what move would be chosen next?
(ii) Consider the implications given below _

- A -> B, B ->A, A->(C " D)

@ ^ c " D using resolution by refutation method.

U:
r-*-a
t3 t1t

wi tr
ffi i5 m

Hint (i) The heuristic fur.tio

:li1T :l1i: 9i" :j-pl: possibility is to calculate the number of pieces which are notin their final state 1i.e., tne position they will occupy i",rr" ,"i",#;;;;'""'are 
not

In the case above, the numbers 4, 5 and 6 are out of place. Hence, this heuristicfunction would score 3 for the above board state.
Moving the 6 into the gap would produce a value of h thesame (namely three), becausethe 6 has not been moved into its firial position. Moving it . : *ortd be disastrous, asthe heuristic would now score fout, as ihe 3 gets 

^ou"E 
ou, of, ratherthan into its finalposition' Moving the four up would reduce the value of h toiust two (the 5 and 6 arestill out of place). Therefore, a greedy searching agent -orio move the four up.

(ii)
Resolution Refutation
o To prove that a sentence p can be derived from a set of sentences KB:o Converl -p and the sentences in KB to CNF.

!"r
;-!,i
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d *X kt'n{'fl il-fi f e,-t {s{

p r{ r,i rr r #.t 'nt *: Vn l.x,ro ry"

ff a,' i"* f,n# t'ft'r*I--/

ri1
e't!r$

nirlJ.i,t^* rJ #'ot

r*, fis{, ns fu &n

ryr-ln 'r qo $.,, ds Fd *

{ 6,.}} uf [i I |i''*r

o Repeat until the empty clause results (o llll y:,:]auses to which the resolution rule uppii"r, but has not previousty
been applied. 

--rr'^-*) 'vL vrwvr\

o Apply the resolution rule to create a new clause.o If terminate with empty clause, p is proved. otherwise, p cannot be proved.

Proof by refutation:
1. AVBpremise
2.-BVApremise
3.-AVCpremise
4.-AVDpremise
5. -A V -C V -D negated thesis
6. A resolution 1,2
7. C resolution 3, 6
8. D resolution 4, 6
9. -C V -D resolution 5, 6
10. -D resolution 7, 9
1 1. [Nil] resolution 8, l0

Q.13 (i) How alpha-beta 
"rtoffsWrite the keypoints of alpha-betapruning algorithm.

(ii)-Co-nsider the game search tree in tt e fig"r-" below. perform minimax search with
alpha-beta pruning. Circle all the nodes thit are cutoff from the tree and are never
examined by the alpha beta procedure.
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Hint

fvlin ilvlax wi th ex$-pru n ing
L7 rtatic evaluations saved

ri ,...:;;;L..j

i'1'.
t r;xs
1

i
,4 i -:" .,,

,, 1..,
i

i

mmmm

j':;#:
1kM

,11, ?

7',

? 3 ?fil
B*u 

"'lThe graph in th.

:::i::::_q:T1:1b*tters, and the cost of each action is'indicated on the;#;;il#;'i:*.admissible heuristic function, considering G as the goar state.

Statrl 5ui1(;s

-..._e- >F .. 0

,..,.,i*

considering S as the initial state, solve the above search problem using A* search withthe heuristic above. yh"l drawing the search tree you rrrrJa clearly indicate: theorder of expansion of each node (J.g., by numberilg th;;;;anded nodes according to
:i"l:,*.j:l,f:,:::f:l:ll,in.i:lion,corresponding to each edge of the tree; the

:ntilH 
path cost and the value of the heuristic of ealh il;:r'r r?.i,'"iil"ili,i;

It**rislv^: lun*ti*fi {U{rkl stat*: *}
h rt

U

45'2

The search tree built

:?i::r,""ii:1i | ?11 : ".,,e 
and. heuri sti c h are,h" ;, ; ; ;1At each step the leaf node with the mlnlmrm *il;;;;h is .hosen for expansion(ties are broken randomly, as in all ,.u..t strategiesj. fn"'rotution found at step g isguaranteed to be the minimum-cost one, according to the fact that A* is optimal whenan admissible heurislic is used.

Q.14
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