CRITERION -1

8. COURSE FILE-
SAMPLE

Contents In course file

1. Course detalls

2. Course plan

3. Course execution

4. Attainment calculation

5. Action proposed
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CRITERION -1

VTU Syllabus for subject Artificial Intelligence and Machine Learning (18CS71)

ARTIFICEAL INTELLIGENCE AND MACTINE EEARNING
(Fifective from the academic year 2018 -2009) ‘
SEMESTER - VI

: Course Code I18CNTE [ €1 Marks |40 |
CNumber of Contact Homrs Woeek ann SEE Marks | o !

Tocal Number of Contact Hours 50 Foxam Monrs | 03
CHEMTS 4 :

e Lesrnisg Objectives: This comse (180871 mll enalile soalests 5o

al betellygenee omd Machine | carmng

1 and ML sbzocithim and thelr use m appropeiate applicatioos £
| Contact
| Mours
TTleurstic seanch | 10

- Texbookd: Chapter 1, 2 and 2
RET: L1, 12 2]
Module 2
Koowledpe representation issnes. Predicane logic. Representamon know lodge sesing rules. n

Conepet Learning: Comeept leaming task, Concpet lesening s search, Find-S alporithen,
sdate Flymination Algoeithm, laductive biss of Candidate Elisdsation Afgorithm

Texbeokd: Chapier 4, Sand &
Texbeok2: Chaprer 2(2.1-2.5, 2.7)
| RBT: L1 L2 L3
ubed
o Troe Leanung: Imroducooa, Decision tree represemation, Appeoprate peoblems,

algoeiih

L]

witheil Nueral Newworks  Imreduction, NN representation,  Appropriate  problems,
epwroas, Backpropagation algoritha

Tevbook2: Chapter X (3,1-3.4), Chapeer 4 (4.14.5)
s RET:L1. L2 L3
Module 4

"Baye:

t2a Learning: Imroduction. Baves theorem. Bayes theoeem and comcm'kzmmg, ML |10
d LS error hypothesis, ML foe predicting. MDL prnciple. Bates optimal chassifier, Gibhs
thm, Navie Bayes classifier, BN, EM Algocithm

Texbsok2: Chapter 6

_RBI: L)L L2 LS

Module & .
E -Base Leanwsg loaroduction, k-Nearest Neighbour Leaming, Locally weighted | 10

Radial basss funcooa. Case-Basod reasoning.
vent Leaming: bnaroduction. The leanung task, Q-Leaming

Texbook 1; Chapter 8 (8.1-8.5), Chapeer 13 (13.1 - 13.3)
RBT: 11, L2 L3
Course Outeomes: The student will be able 1o :

ey

[
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CRITERION -1

. T\Fpuv: lh?ﬁ\:ur,\' of Artsficial itellgence aml Machine Leimseg
o Mlustrage the waeking of Al and ML Algorthms
*  Dewemstiate the applications of Al wed M1
Question "aper I'nttera:
¢ The question paper will hive ten questions
= Each full Question consisting of 20 marks
*  There will be 2 full questions (with o maxissum of four sid queslions) from cach module.
¢ Each full quostion will have sub qaesticns covenag all the topecs under 2 module
*_The studests il bave to answer $ full questions, selocting one full question fram each module
Texthooks: )
L. Tom M Mitchell “Machine Lerning™, 1% Edtion, McGeaw Hill Education, 2017.
2. Eluse Rich. Kevin X and § B Nalr, *Artificial Intedigence™, 3 Edition, McGraw Hill

Edecation, 2017.
Referemee Books:
1. Saroj Kaushik, Artificinl laellipence, Cengage lesning &)
2. Swman Rusefl, Peter Norving , Artificial Intelligence: A Modemn Approach, Peasson Education
2o Editson

3. AwkliesGEroa,"Hands-On Maching Leaming with Scast-Learn and Tensor Flow: Concepts,
Tecls, and Techsigees 1o Build laelligent Systems®, 15t Edition, SkeoMOReilly Media, 2017,

4. Trever Hastie, Robent Tihshirani, J Friedman, h The El of Statistical Learning, 2nd
editice, speinger series in sististics

. Ethem Alpaydin, Intreduction 10 machine eaming, second editson, MIT press

L6 Srimvivasa K G and Sheoedhar, “ Astificial Intelligenee sed Machine Learning”, Cengage

Sy

: NG 4

Prof & He Prin
cipal
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CRITERION -

Question Bank

1

Question Bank

|1 Jas Set Gurudev [
{ Sri Adichunchanagirs Shikshana Trust ®

Prof & He
Oepartment of Information Scisnce & Engg
SJC Institute of Technolog:
Chickballapur-582 101

SJCIT-NAAC-2021-22

~ag#~ SJCINSTITUTE OF TECHNOLOGY
Eszd: 1986 Chickballapur — 562 101
Department of Information Science & Engincering
QUESTION BANK
SUBJECT TITLE ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING ’
SUBJECT TYPE CORE
SUBJECT CODE 18CS71 N
S |ACADEMIC YEAR 10212022 BATCH 20182022
~ -
SCHEME w18
SEMESTER Vil
ﬁggﬂ ,",'g:gf | CHANDRA SHEKHAR J M-Assistant Professor
: Module -1
Q. ( 3 Bloom’s 3
No. Questions . LL COs
, Describe how the branch and bound technique could be used to find the
shartest solution to a water jug problem. La coi
5 For cach of the following problem types try to describe a good Heuristic ta cal
)
function.
|
@ Give an example of a probiem for which breadth first search would work | =
3 better than Depth first search le col
Give an example of a problem for which Depth first search would work
better than Breadth first search.
4 | Tey to construct an algorithm for solving blocks world problems. [Py Iy
5 Formalize the Graceful Decay of Admissibility Corollary and prove that it [ o)
is true of the A* Algorithm. A
Tmee the constraint satisfaction procedure solving the following '
6 | cryptarithmetic problem: L ol f
L1
Page | 1

.._/
Prineipal

S J ¢ Institute of Technoelog:
Chickballapur - 562 101




CRITERION -1

Bank
SIcn CQuestion

CROSS o
e IADS
DANGER |

Conmsider trying 1o solve the S-pazle wsing Wil climbing Can you find o

| heuristic anction that make this work? Make Sure that it works on the ‘

lollowing example:

i Gool |
: ] ||
456 ’
Al E ‘
—8 ‘TV-’lm_'u‘a\l 'l'?}miqm Explain Tie-Tac-Toe Problem using Al '
| Technigue,
9 | Define the heuristic search. Discuss benefits and short comings.
e m‘usxTny ﬁTﬁonm_f{:mi‘ng heuristic search techniques. Explain ]
the lgorithm with the help of an example
@ Hil Climbing; Steepest Ascent,
0 b Best First Search: The A Algarithms.

¢ Prablem Reduction: The AO Algorithms.
d, Constraints Smtisfuction,

¢ Generate and Test.

{ Means — End - Analysis,

I Explin AO* alporithen with an sxamph. 3

v
Module -2
0 Bloom’s | |
Questions COs
No, LL
] Discuss various upproaches and issues in knowledge representation. Also
discuss various Problems in representing knowledpe, |
2| Write unification algorithm and explain resolution in predicate logic.
3 | Represent the following statements in predicate logic: = i
I Marcus tried 1o assassinale Caesar.
1 All Pompeian's were Roman.
i) All Romans were either loyal 1o Cocsar or bated him,
¥ Everyene is Joval 10 someone.
vl People only try 1o assassinate rubers they are not loyal 1o. |
Pige | 2

/
Prof & He Principal
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¢ Institute of Technelog:
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Comeept Feaamy sk
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Define Conststent Hypothesis and Version Space, With example explain
Version Space and Repeesertation of version Spaxce
Deseribe List the | Jinnate Alporithm,

if\lein the candidste climmation olgorithen,

Froce Camdadate-Eliminaton alporithm on the following daty

aler

CRITERION -1

L TOR TR [

anang Witk exaenple expliin b the
letenmimes the Fhvpsthieses Ton piven barpet

s Concept kearmmg as searcls witls vepect ta General 1o sgpeai

Deseribe Fand § Alporithen Whiat aee the prroperties and complainds ol

fovevan  Lapoplpon

S Yoo
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LRI MNu
Chavpr Yea

Lyowple 1w
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| S 7
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Explain the indictive biased bypotlesis soce, unbinsed feamer and the

futility of Bias Free Leaming, Deseribe the three types of leamer,

e

Modwle -3
(_)n;;iom

- Bloom's Ir(,'t).\
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CRITERION -

1

SICrT Question Damk
(o] 2 .
| 1 Explain the following with examples.

2. Decision Tree, b, Decision Tree Leamning ¢, Decision Tree L
\ Representation.
T2 | What are the characteristics of the problems suited for decicion Tree ;___—— =
! leaming s
) ‘T):';c_l:ibc the ID3 algorithm for decision tree learning with example i i Le
i 4 | Consider the following set of training examples. a. What is the entropy of
this collection of training example with respect 10 the sarget function
classification? b, What is the information gain of A2 relative to these
| training examples? :
~1
| Instance | Classification | A1 | A2 | '
11 + T IT ‘
2 + T 1Y ‘
13 T i¢
a . FF l
3 |- F T | ‘
6 | - F IT l ‘
3 | Discuss Inductive Bias in Decision Tree Leamning. Differentiate berween ‘ TS il
Lwo types of biases. Why peefer Short Hypotheses? ‘
6 | What are issues in decision tree leaming? Explain bricfly How are they ]
avercome? a. Discuss the following issues in detail:
a. Avoiding overfitting in Decision Trees la
b. Incarporating Continuous valued anribuses
¢. Handling Training Examples with Missing attribute values,
d. Hardling Attributes with Different casts,
7 | What are the types of problems in which Arntificial Neural Network canbe |, &
applied.
8 | Derive the Backpropagation rule considering the training rule for Output A
Unit weights and Training Rule for Hidden Unit weighis
9 |Explain how to leam Multilayer Networks using Backpropagation 1%
Algorithm. \ x _
10| Briefly explain the following with respect to Backpropagation ?\_i
a) Convergence and Local Minima of MLP I
Pege | 4

Prof & He
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CRITERION -1

I | Derive the Gradient Descent Rule.

b) Rcmr;“.lmﬁl_’(:\tm Feedforward Networks

| ¢) Generalizmion, Overfitting, anl Stopping Criterion

Module 4

Qurestions

Define (i) Prior Probability (i} Conditional Probability (iil) Posterior
Probability

Define Bayesian thearem? What is the relevance and features of Bayesian
theorem? Explain the practical difficulties of Bayesian theorem,

Consider a medical diagnosis problem in which there are two alternative
hypotheses: 1. That the patient has a particular form of cancer (+) and 2,
That the patient does not (). A patient takes a lab test and the result
comes back pasitive, The test retumns a correct positive result in only 98%
of the cases in which the disease Is actually present, and & correct
negative result in only 97% of the cases in which the disease is not
present. Furthermore, 008 of the entire population have this cancer.
Determine whether the patient has Cancer ve not using MAP hypothesis,

Define MAP hypothesis. Derive the relation for RBMAP using Bayesian
theorem,

Discuss Maximum Likelihood and Least Square Error Hypothesis..

Describe Maximum Likelihood Hypothesis for predicting probabilities.

Explsin Bayesian belie! network and conditional independence with
example,

Explain the concept of EM Algorithm. Discuss what are Gaussian
Mixtures,

What are Bayesian Belief nets? Where are they used?

Explain Narve Bayes Classifier with an Example.

Module -5

Questions

Prof & He
Department of Information Scisnce & Engg
SJC Institute of Technolog
Chickballapur-582 101
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CRITERION -1

Question Bank

Explain the two key difficulties that arise while cstimating the »\uo:'urx,\A

of Hypothesis.

Define the following terms a. Sample error b, Troe error ¢, Random

Variable d, Expected value ¢. Variance { standard Deviation

What are instance based leaming? Explain key features and disadvaninges
of these methods,

Explain the K ~ nearest neighbor algorithm for approximating a discrete —
valued function with psendo code.

valued targel function,

Describe K-nearest Neighbor leaming Algorithm for continoes (real) |

Define the following terms with respect to K - Nearest Neighbor
Leaming : i) Regression ii} Residual iiil) Kemel Function.

Explain Locally Weighted Linear Regression.

Explain CADET System using Cuse based reasoning.

What is Reinforcement Leaming and explain Reinforcement lesrning
problem with neat diagram.

Explain the Q function and Q Leaming Algorithm assuming deterministic
l rewards and actions with example

oS

Prof & He
Oepartment of Information Scisrce & Engg
SJC Institute of Technolog:
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CRITERION -1

Assignment

s Assignmens
s || Joi Sti Gurudey | |
‘e Sn Adichunchanagiri Shikshans Trust *
‘&'::-.,-- _(; [ “ y ">.:l:~' OF ;’:i:’}."'/‘.f(j;(—f’
Pstd 1986 Chickballapur - 562 101

Department of Information Science & Engincering

ASSIGNMENT
T L i~ $ : L101BL BoACILI BERTE A4
SUBJECT TITLE Dt Miniaipand-Datcarshousiag. /77108 S0 7500 D00
SUBIECT TYPE TLECYWE ron
SUBIECT CODE | sgcssme (20271
‘ - . -
ACADEMIC YEAR 202’-;1 BATCH | 1.‘-1015_
| SCHEME 2018 Scheme |
SEMESTER it & |
FACULTY NAME and il T 2
DESIGNATION | t R JM A Professer
Medule -1 ~I
Q. Questions Bloom's | COx |
Ne. | | LL |
| ! ‘ Centification Course Related 10 Subject L3 ok |
| co5
‘ Find the path to reach from S to G using A* scarch. ;
e 3
< - <
€
| :d L3 | col
| -
Picay
’ /Jt‘-‘\ e
s AR
ey
| a=]
' 3 Firdl the path from S 1o G using greedy search, The heuristic values h of
exch nide below the name of the node. L3 Col ‘
Pape | 1
Pas

Qe v

Prof & He
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CRITERION -1

o B Assignment
SKCn ]
- PN s

[ A >

3 ‘
o l'v
/ \, o
e N\ (Feid
1 iy N\ g
\ ‘ - X o~
— ATTEDN, S il
| ~ @D — D
ke e

‘ " Which solution would DES find to move [ram node S to node G if run

on the graph below?
_,—‘-\ '/‘l‘ P < /‘+'.
fS ) [ £ \ [
A mmy B oand C oaumy G (]
4 2 g LAXLS col
£S5,
TGS |
4 L/
Implement the AO* Algorithm for the given problem. i
() (Solvatie)
87
> A
(3 !¢ j(Solvabic)
2 __,-.__,},somun T\
— I RN
5 (&) A | - LA&LS | col
(Ussalvoble) L (Selval) g ) D, @
(D NSelvabk) - (Unsodvadle)
LR
(¢ )
et (Sedvalthe)
Figere |
1
Modmle -2
0 Questiony Blooms | COs
Ne. - LL |
I | Certification Course Related 1o Subject | COl-
cos |
2 | Mustrate Find S Algorithm over Enjoy-Sport concept. Training instances ‘ coz |
u |
given below. ;
SRS ) |

Prof & He
Oepartmant of Information Scivrice & £ ?l‘iﬂﬁipa}
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SJC Institute of Technolog:- § J G Institute of Tf c;::i‘\u &
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CRITERION -1

Cvamgle Sty AlrTemp  Musidin  Wisd  Wawr 7 ompras

s.“-‘." Wares Nomal  Siveag  Wam Sare
Susny Wars High Semmg Wam Sare
Ramy Cola High Svoag  Warm Chaege
Suray  Waem High Spmay Coul  Changs

Consider the “Japanese Economy Car” concept and instance giver

| Origin | Masufacturer ' Color | Decade |

| I;t\lr.l Hnnjd;— i Blug 1930

_loyota *| Greea 1970
Toyola | Plue 195

L USA. | Cmie | Red | om0

L Japan ”.\".‘.ﬁ— L:T' T lo8n

Consider the concept and insance given below, tdentify the kypothesis
using candidate elimination algorithm.

Size Color Shape | Class
Big Red Circle No
Small Red Triangle No
Small Red Circle | Yes
Big Blue Circle | No
Smull Blue Circle | Yo

Repeesent the following statemenis in peedicate logic:
i} Marcus tried to sssassinate Caesar.
il All Pompeian’s were Roman.
) All Romans were either loyal to Coesar or haged him.
i) Evervone is loyal to someone.
v)__People only try 1o assassinase nilers they are not losal 1o

Module -3

Questions

Certification Course Related to Subject

Give Decision trees for the following set of training examples

Reoid (eY38%
Prof &
Oepartment of hMm & Engg Principal

SJC Institute of Technolog: S J © Institute of Technelog:

Chickballapur-582 101 Chickballapur - 562 101
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CRITERION -1

ay Otk Femmypreratur Hamidin Wind | Moy ¥ enni
1 YUy I Hhigl
02 U ot i
i ! 0l
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D10
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ni2
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114

> | Consider 1 fo lowing sel of tran ng examples
al 'I."""‘I » ponnd N 1 H | of 1 4% 4
S5 WAk s the endropy of this collection of 1ra ning example with respect

to the target function classification?

ke o . . . : :
| b) What is the information gnin of 22 relative 1o these training examples?

il
- : _[.

How a single peroeptron can be used 10 represent the Boolean functions |
| such as AND, OR

I(:'.juzszdcr IWo pereepiron’s defined by the threshold l'\;fr_c:\ on wi) * |

LARLS

wixl+ w2x2>0, Perceptron A has weipht va ues wo=1,
| pereeptron B has the weight values wo=0, wi=2 w2=] True or false?
| Perceptron A is more-general than perceptron B.

‘Moviule -4

Questions [ f}lmn_w "r | (TU\
: —— e s Ll
Cenihication Course Related 10 Subject
|

“onsider a medical diaenacic mrblom T 2 |
| Consider a medical dlagnosis problem in which there are 1two altemative

Prof & He
Department of Information Scisnce & Engg
SJC Institute of Technolog-
Chickballapwr-5a2 101

120
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CRITERION -

sicen

1

Assignment

bypotheses: | .that the patient las a particulor form of cancer (#) and 2.
That the patient docs not (-} A patient takes a lab fest ol the resull

comes back positive, The test retums a comect positive resull in only 98%

of the cases in which the discase is actually present, and o correct
pegative result in only 97% of the cases in which the discase is pot
present. Furthermore, 008 of the entire population have this cancer
Determine whether the patient hos Cancer or nol using MAP hypothesis

3 Apply Naive Bayes dlassifier for PlayTennis concegt leaming problem to cassily the
fellowing newel instance < Outlook: sunny, Temperature: cool, Humidity: high, Wind:
strong »

L3

cog

LA&LS

LaxLs

oy

Movlule -5

2 Questions " Bloom's

Cos

1 Centification Course Related to Subject

Col-
ooF

[N)

Suppase that the dala mining task is to cluster points (with (x, y)
representing  location) into  three clusters, where the poinis are
A1(2,10),A2(2,5).A3(8,4).B1(5,8),B2(7.5),B3(6,4).C1(1.2),C2(4,9). The
distance function is Euclidean distance. Suppose initially we assign Al
Bl, and C1 as the center of each cluster, respectively. Use the k-mecans
algorithm to show only

(a) The three cluster centers after the first round of execution.

{b) The final three clusters.

L3

oL

3 | Both k-means and k-medoids algorithms can perform effective clustering.
(a) Nlustrate the strength and weakness of k-means in comparison with
K-medoids,

(b) llustrate the strength and weakness of these schemes in comparison
with a hicrar  chical clustering scheme (e.g., AGNES).

CaE

4 | Human eyes are fast and eflective a1 judging the quality of clustering
metbods for 2-D datx. Can you design a data visualization method that
may help humans visualize data clusters and judge the clustering quality

L4&kLs

CO3- |

o

Prof & H.
Oepartment of lnﬂ)mﬂonedem & Engg Princip

SJC Institute of Techuolog
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CRITERION -1

SICIT Assigninent

for 3.0 data? What about for cven higher-dimensional data?

I» 5| Suppose that you are to allocate a number of automatic teller machines

(ATMs) in a given region so as 1o satisfy a number of constraints, |

Households or workplaces may be clustered so that typically one ATM is
assigned per cluster. The clustering, however, may be constrained by two |

factors:
) LA%LS
(1) abstacte objects (i.e., there are bridges, rivers, and highways that can

affect ATM accessibility), and

(2) additional user-specified constraints such a5 that each ATM should
serve at least 10,000 households. How can & clustering algorithem such as l
[ k-means be modified for quality clustering under both constraints? I

Pige | 6

P

Qe+

/
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CRITERION -1

Co-PO Justification for the Course Outcomes

ST COPO JUSTIFRCATION
- | | Jat 5vi Gurudev | |
ﬁ: Sri Adichunchamagiri Shekshana Trust *
‘?’ ',
“SRae SICINSTITUTE OF TECHNOLOGY
Ested 1086 Chickballapur = 562 101

Department of Information Science & Engineering

CO-PO JUSTIFICATION

SUBJECT TITLE ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

SUBIECT TYPE CORE

SUBLECT CODE 150871

ACADEMIC YEAR 021.2022 l BATCR I 2018.2022
. | SCHENE COCS seheme (Effective from the acodemic year 2016 :2017)

E SEMESTER VIE SEM -

Strength of CO-PO/PSO Mapping
A simple method is to relate the level of mapping to a PO with the number of
hours devoted to the Cos which addresses that PO.
¢ If 240 % of classroom sessions/tutorials/lab hours address a particular
PO, it is considered that the PO is addressed at level3,
e If 25 % 1w 407 of clasroom scssionsitutorials/lab hours address a
particular PO, it is considered that the PO is addressed at level2,
o [f 5% to 25 % of classroom sessions'tutorials/lab hours address a
particular PO, it is considered that the PO is addressed at levell.
o <5 % of classroom sessions'tutoriale/lab hours address a particular PO,
it is considered that the PO is not addressed,

C [T Course outcome [FOPSO L Class | Lab
Sessions | Sesssons
COl | Abllity to  Understand | POI1,PO2 Understand | 6

knowfedge of agent
architecture, searching, aond
reasoning  techniques R
different applications.

| €02 | Abikty to Analyze Searching | FOLPONRO5,P0I2 | Analyze 2
and Inferemcing Technigoes.

[COT [Abllicy %0 Understand | PO1,PO2 Understand | 6
different  Mochine learming
techalgues/leaming
mechani

[CO% | Ability 1o apply the different | PO3.P04,P05,P012 | Apply )

Page | 1

Qor
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CRITERION -1

wlve a peollem.

POPSO ADDRESSE D BY CO'S

' | ising el kaming 1o

en CORPOUS T A TN
{ | leimmimg algonithins. | ]
FCOS  Abiliey 3o mnabyze the fearning | OGOy WMDY | Anatvae n

[ | dechnbques for a piven dataser ‘ |
FOOS - Al 10 design & okl JSOLPOLIOS O | Cresee

n l

'E‘!‘SO ““““ S == JS_OS e 2 Tetal Nusmber of sevions
L) €01, con Bt 12
2 oo re—— ]
e 1 €02, CO4, COS, c06 Re10¢ 1041038
i e €02, 0oN. COS, €06 | B 100040038
| pos £O2. CO4, €03, C0E _ [ 842001001038 —
Fou €02, CO4, €05, C06 Be10410410.38 s
LI €01, Co2, €03, €04, CO5, CO6 G161 84104 10410:50
Lrso2 ) €02, Cos, Co5, cos Be10+ 10010+ 35
Caurse-PO/PSO Mappin: Strength . - =
Number of Sessions POTSO MAPPING STRENGTH
| Devoled
H2OFS00Q4%) 1551 — — NS | P A &
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| r\pl.lm Atifical Inteligence and Machie Lear ning
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co2 Abfity to muhne 5(-.|l(hnr\' and Inferencing, Technigues.
Ability Lo design a reasoning system loe a given requirement.
i | mmﬁa‘a’.{w the different learning algorithws,
Ability to analyze the learning techniques for ghen d.nlasm
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DELIVERY PLAN WITH DETAILS
‘ MODULE -1 o
ared Dateof | riome
o Topic R
112 {3]4
1 What & anificial intelligence? Al Problems. | | 4 o col
L Assumptions
g What is an Al Technique? The tevel of the model v Sjo | COI
3 Criteria foe success, General References 7 oilia Col
4 Problems, problem spaces and search: Defining the | ¥ /s col
| | problem as a state spoce search It/1g
s Production systems and problem characieristics v 1240 | COI
6 Production system characteristics, Issaes in the v £l €Ol @
design of Search programs Al
i 2 Heuristic search techniques Generme and test v E
3 Hill climbing search, Best first search J [ =iz | Cco2 |
| o Problem reduction and coastraint Satisfaction Rl 2 | co2
10 Mean ends analysis ¥ 29)ip co?
_Textbook : and chapter Textbook | : Chapter 1.2and 3 i
v ViR @--- y | Amotted | Taken
ignatures | Y WTHIOURS
B HoD: e T T 2
Lvﬁ. 23 Mo
Remarks | Cyervied. as p pha VC,% b
MODULE -2
Lecture Topic Made of Date of COx
u Delivery Delivery | Covere -~
| (MsTick ¥ 4 LY
112 [3]4
1 Knowledge representation issues: Representalions i A, | CO3
and mappings Sfe
12 Approaches to knowledge representation, Issues in N B o3
- knowledge represensation 29le
13 Representing simple facts in Jogic, Repecsenting | ¥ | ¥ a9l coz
mstance  and  ISA  relationships.  Computable 08N
Functions,
[ 14 Resolution and natural deduction v 4TS coa
15 Representing knowledge using rules: procedural vs | ¥ | ¥ i Co3
declarative knawledge, Logic programming |
16 Forward vs hackwand Ressoning Matching control | ¥ | g o3
knowledge
17 Cancept learning task, Concept leamning as search | 4 | 7 =l T cos
== Find-S algorithm
18 | Version space N 1500 COd
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Text Books:

I.Elaine Rich, Kevin K and S B Nair, “Anificial Imelfigence”, 3™ Edition, McCraw Hill Edycas
2017,

2.Tom M Mitchell,"Machine Lesming”, 1* Edition, McGraw Hill Educstion, 2017.

Reference Books: '

1.Sar0) Kaushik, Anificial Intelligence. Cengage leeming

2. Stuzrt Rusell, Peter Norving , Artificial Intelligence: A Modern Approsch. Pesrson Edecsrion 24
Edition

3. AurklienGEron,"Hands-On Mschine Lesming with Scikit.-Leam and Tensor Flow: Cr
Toals, and Technigess 1o Build Intelligent Systems”, 1u Edition, Sheoff ORe

3. Trevor Hastie, Roben Tibshirani, Jerame Friedman, & The Elements of §
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Tutorial 1

Tuteeial-|

|| ai Sri Guradey ||
St Adichunchanagin Shikshana Trust *

SICINSTITUTE OF TECHNOLOGY

Chickballapur — 562 101
Department of Information Science & Engineering

Tutorial-1

SUBJECT TITLE ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING
SUBJECT TYPE CORE ' i
SUBJECT CODE IRCSTH

® |rcwemc e 20212022 | BATCH | is2022
SCHEME 208
SEMESTER VIIA!
e e CHANDRA SHEKHAR J M-Assistant Professsr

Dmcuss any four from the following beuristic search techniques. Explain the
algarithm with the help of an example.
i.  Best First Search

ii.  Simple Hill Climbing

iti,  A* algornhm

. AO* algorithm

v. Simulated Annealing

vi  Mean End Analysis

2 What is Al Technique? Explain Tic-Tac-Toe Problem using Al Technique.
3. Solve water jug problem using production rule System
4. Explain problem Characteristics with respect to heuristic search.
5, Define Artificial Intelligence. Classify the task domains of Artificinl Ielligence,
6. Explain the components and categories of production systems. List the requiremens

of good control stralegics,
7. Coasider trying to solve the 8-puzzle using hill climbing, Can you find a heurista

function that nuke this work? Make Sure that # works on the following exsmple:

Page |l
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CRITERION -1

Tuterial-1

Explain Depth first Search algorithm Wieh an example.

Discuss the appronches of Knowledge Representation.
Explain forward and backward Reasoning with examples,
Discuss the issues associsted with knowladge representation
Define CNF. Give an algorithm to convert the predicate logic into CNF.
Define Resolution, Explain the stages invalved in Resolution Process,
Consider the followmg statements;
a. Ranjith likes all kinds of food.
b Apples are food
€. Anything anyone eats and isn't kifled by food.
Pavithea eats peanuts and is still alive,
- Sukesh eats every thing that Pavithen eats
L Translate all the statements imo formuilas in predicse logic,
i, Covert Formmlas from previous slep mto clase form
it Prove that Jobn l&es peanuts using Resolution
Consider the following stntements:
a  Liguid COy, HaSO4 DDT, Caffeine and Exthylene Glycol are hazardous for
beakth,
16X contains something that is hazardous for heakh tben X is also
hazardous.
- Coke contams all the wems in fact-1 sbave,
i Translate all the statements into formulss in predicate logic,
it Covert Formulas from previous step into chuse form.
HL  Prove that Drinking Coke is pot good for bealth using Resolution
Trace the constraint satisfaction procedure solving the following cryptarithmetic
probleem:

SEND GO CROSS
tMORE +ROADS

MONEY ouT DANGER
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Test Question Paper 1

oy
;O' OISR BRAL R R v M
Page 111
| Tntermal Vst Quention gaper fnrmat- CBCS Sehemr j
‘ Namme of the 008 lando Shek bt | A
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- Bad — du’" —d
SO lsitute ol Hechinadagy
Dt tment of Infermation Sclence aml Engincering
Festz
Semesten:VIE Section: 8
Subject Name & Code; Artificial Intelligence & Machine Lentning (IRCST1)
Droration: 9 sthine .- Mas Marky: 54
SEN0 Marks | CO um"l
v Define Artificinl Intellipence, € “Tassify the task domains of Anificial Intelligence. o [cor| 2]
[ ) on '
I Explain the components and catepories of production systems, List the requirement | 10 , cor | 2
.' of goodd control simtegics,
| Cansider trying 10 salve the 8-puzzle using hill climbing. Can you find o beuristic 10 | col| 14
function that make this work? Make Sure (hat it works on the following example;
Stan  Goal
’ 1 [2]3 1 [2]3
§ |51|6 4 |5 |6
4 |7 T8
o ORr i
4. | Solve water jug problem using production rule Sysiem. 0 | Cot| 14
3 lixhlﬁln forward and backward Reasoning with examples. 0 ol | 14
' OR
. Discuss the issues associated with knowledge representation. 1w | cor i3
"2 | Define CNF. Give un algerithm to coavert the predicnlc.l;gic inta CNF. 10 Ccol | 14
o
g ] Define Resolution, Explain the stages involved in Resolation Process. 0 |[co2| 14
Consider the following statements; | co3| i3
. Ranjith likes all kinds of food,
b, Apples are food
9, ¢. Anything anyone cats and isn"t killed by food.
d. Pavithra cats peanuts and is still alive.
¢, Sukesh cats every thing that Pavithra cats.
i, Translate all the statements into formulas in predicate logic,
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Poge 111

Covett Dommnbas o presans stegeentoncbse larm
oo thet Jobane e peamsts s Besobation
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Comsider the lollimying statements

Ll €O TESOy DD, Calleine sl Libylene  Clyeol  wre
laznedons lor bealth
BN contmns somcthmg that is bazaedows Tor bealth then X s aluo
hazirdous
o Coke comtams all the stems i Eact- | ahove
i Translate ol the statements mto foemulas in predicate logic
i Covert Formalas from previows step into ¢lunse form
o Prove that Drinking Coke 5s not good for health using |

Resoluton

|

Course Course Onlcomes

Outcome
’ Na.
|40

Ability to apply knowledpe ol agent architecture, searching and reasaning techniques for different
| :||’Tlu':|lmn\ ‘ . N,
L LU P Ability to nnalyze Searching and Inferencmyg Tochnigues,

4013

a0 Ability 1o ngyy the ditferent learming algorithims,

CC4m.s Abiliny to amalyze the learning technigues foe given dataset,
CdiLe Ahility to design a model using machine leaming to solve o problem
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Tutorial 2
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st 1924 Chickballagne - 562 101

Department of Information Science & Engincering

Tutorial-1

SUBJECT Tri e ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

SUBIECT Ty CORE o o e
SUBICTCODE | 1aesy - —
ACADEMIC YEAR | wzvamy ]lmt:u ]:nu-zm
ot~ il R DT =
SEMESTER viea - - -2
B oy e CHANDRA SHEXHAR J M-Avivtoat Profesnr !

. Explain concept kearming with an example.
2, Apply candidute elimination algorithm and obtain the version space cansidering the
troining example given bedow,

Eyes [ Nose IHeml Feolor THale Smilke |
Round Trianghe Round Purple Yes Yes

Square Square Squirec | Green Yes No
h§qwm Triangle Round | Yellow Yes Yes

Round Triangle Round Green No No

Square Square Round Yellow . Yes Yes

3. Explain the concept of inductive bias
4. Explain the concepl of decision tree keaming, Discuss PRLCSSary MSsures required
to sefect the attribute for building a decision tree using 103 algorithm,
. Explain the following with respect Lo decision troo leaming
a. Incorporating continuous valued attributes.
b, Alernative measures for selecting atiribates,
<. Handling training examples with missing attribute values,
6, Construct the decision tree using 103 algorithm considering the following trining

examples.
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Tusoral-2

Wechend ["Weather Parental [ Wealthy [ Dicision chss |

| availability

| Sunny ! Rich Cinema

Sunny N Rich Tesis

Windy ' Rich Cinema
1‘ Rainy "Yes Poor Cinema
‘ Rainy Rich Home

Rainy g Poor Cinema
Windy Poor Clocana
Windy s Rich Shopping
Windy ’ Rich Clnema
| Hio Sunny No ‘Rich Tennis

Discuss the sswes of avoiding averfitting of data, and bandling attributes with
different costs.

Discuss the application of neural network which is used 1o steer an sutonomoes
vehicle.

Write a gradient descent algoeithm 10 train a linear unit aloag with the derivation
Discuss the issues of convergence, local minima and Generalization, overfitting and
Stopping criterion,

Discuss the appropriate problems suisable for seurnl network leaming.

Define perceptron and discuss its training rule

Show the desivation of hack propagstion training rule for output unit weights,

Note:

- The stodents who are not able to score mare than 30 marks cut of 30 nesd 1o write the
answers for the sbove questions as an assig

X The students who are planning to abeeet for the 1ot meed to write the smswers foe
the above questions 2 times as an assigament,
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Test Question Paper 2

S6rFarm2 b - Rev. Ne. 82

w SJCIT Acapr

f Intermal Test Question paper format- CBCS Scheme
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Semesten: Vil Test = N1 Scetion: B
Subject Nome & Code: Artificial Intelligence & Machine Learning (18CS71)

Darntion: 90 mauies
SL

Ni

a
1. | Explain concept leamning with an example.

on

Explain the concept of decision tree learning, Discuss necessary measures required fo seloct
the attribute for building a decision tree using 1D3 algorithm,

Apply candidate climination algorithm and obtain the version space considering the training
example given below,

Eyes | Nose | Head | Feolor | Halr | Smile |
Round | Triangle | Round | Purple | Yes | Yes |
Square | Square | Square | Green | Yes No

ware | Trangle | Round | Yellow | Yes Yes
Round | Triangle | Round | Green | No Na
ware | Square | Round | Yellow | Yes Yes

on

Construct the decision tree dsing ID3 algorithm considering the following training examples.
Weekend | Weather | Parental Wealthy | Decision class
availability

Sunny Yes Rich Cinema
Sunny | No Rich Tennis
Windy Yes Rich Cinema
Rainy Yes Poar Cinema
Rainy Rich Home
Rainy Poor Cinema
Windy Poor Cinema
Windy Rich Shopping
Windy Rich Cinema

| Sunny 3 Rich Tennis

Discuss the issues of avoiding overfitting of data, and handling attribuses with different COosts.

OR

Discuss the application of neural network which is used to steer an autonomous v=hicle,

Discuss the issues of convergence, local minima and Generalization, overfitting and stopping

criterion,
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Py 72

8 | Discuss the appropeinte problems suitable for nenml setwark leaming,

o | Define perceptton andd diseuss the percepteon trnining nsle and Delia rule,

Iy s»JC1y SO a2 - ey, Na W2

" l cos [ 12
1‘”1 o4 |1

b. Assigning a unique to missing values  d. All of the above.

5. a. Drop missing rows and columns . replace missing values with mean/median

Ol .
0 l Show the denvation of imckpmmgnliml training rule for outpul unit weights, I v l o4 [ 13
S P e —
Co No. Course Outcomes = NS SR
C4a01.1 :\!‘viih:{ h;'ii;ﬁy knowledge of agent architecture, searching and rensoning techniques for different |
appheations = e ——
C401.2 Ability 10 analyze Scarching and Inferencing Techniques. ‘
C4013 Ability 10 design o reasoning system for o given requirement.
C401.4 Ability 1o apply the different learning algorithms.
C401.5 Ability to analyze the learning techniques for given dataset.
C401.6 Ability to design o model using machine Jearning to solve a problem, |
MCQ: I
l SLNo M | CO L
Which of the following is not type of leaming. 1 [ cos |12
L a. Semi supervised Leaming ¢. Reinforcement Learning .
b. Supervised Leaming d. Unsupervised Learning
» | Machine Leaming is a branch of 1 |Cos | L2
) a Al b. Java <. C Programming d. C++
The entropy of a given dataset is Zero, This statement implics what. 1| Co4 |12
3. & Furlber Splitting is required ¢. no further splitting is required
b. Need Further information to decide d. Nane of the above.
Haw do you choose the reat node while constructing a decision tree, 11042
4. 2. An attribute having high entropy c. an nttribute having largest GAIN
b. _An attribute having high entropy & GAIN  d. None of the abave
In a decision tree leaf node represents. 1 | COo4 | L2
5. 2. Ome of the class label c. one of the complete observations
b.  One of the attributes d. None of the above
How do you handle missing or cormupted data in a dataset 1 | Cod |12

Backpropagation can be defined as
a. [tis the anather name given to the curvy function in the perceptron

g b. Itis the transmission of errors back through the network to adjust the inputs,

) ¢. [tis the transmission of error back through the network to allow weights 10 be
adjusted so that the network can leam.

d. None of the above,

g In artificial neural network , interconnected processing clenvents are termed as

1|04 | L2
2. Weights b. Axon ¢ Nodes or Neurons o, somn
Each connection link in ANN is linked with that contains statics about o4 | 12
J the input signal.
: a. Neurons b. Activation Function c. Weights d. Bias

Automated vehicle is an application of.

10. 8. Unsupervised leaming b, Supervised leaming ¢.Reinforcement Leaming
b. _Active Learning
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athen: N0 eninedes

! For the transwestons shown in the table to sompute the tollowing,
FO Pntrepy of the collection of transactions reconds of the table with respect 1o elassification
{ Y what aee the infoomation gain of ad and a2 relative o the transaction table.
| Instanwee ) 7 8 9

ut : a0 i
al
Target
Class

VSt Inr et S T | Rl A T
[ Consider o foothall game between two rival teams: Teans) and Teaml. Suppose Team0 wins
| 95% of the time and Team! wins the remaining matches. Among the pames won by Teamo,
Foaly 30% of them come from playing Team s football grousd. on the oter hawl, 75% of the
{ victories G Team are obtained whike playing at bome, If Team| is o host the next match
| between the two teams, which e will likely enverge us the winnee?

1

- ._fl’ut] mhizal

Mas Markar @0

Mo

oos

Lev
el
15

| Apply Naive Bayes classifier tor Play Tennis concept learning problem to classify the following
| noved instance < Outlook: Sunny, Temperature: cool, Humidity: high, Wind: strong >
Day Outlook Temperatare Humidity Wind Play Tennis

Sunny  Hot High Weak No

Summy  Hot High Strong No

Overeast Hot High = Weak  Yes

Rain Mild High Weak [Yes

Rain Cool Normal  Weak Yes

Rain Cool Normal  Strong No

Overcast Cool Normal — Strong Yes

Sunny  Mild High Wak  No

Sumny  Cool Noml  Weak Yes

i Rain Ml Nommal Weak  Yes

! Sunny  Mild Notmal  Strong Yes

! Overcast Mild High Strong Yes

‘ 3 Overcast Hot Normal  Weak Yos

| Rain Mikl High Strong No

1

|
2
4
5
O
7
s
Q

OoRr

{ Give a decision tree (o represent the Boolean functions
i A KA
) " v l “§% ¥ A
iy N X0
iv) [ sa @)
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Sample Time table for the Department of Computer Science and Engineering for the academic
year 2019-20 (odd sem) are as follows

’i.J.C.I.T

SerFormail - Rev. No. 99
Page: M1

S.J.C INSTITUTE OF TECHNOLOGY, CHICKBALLAPUR
Department of Information Science & Engineering

Circula

DATE: 09-8%-2019

[1 is here by informing to all the students of ISE, the First internals has been scheduled

from 12-09-2019 to 14-09-2019 for 3" and 5* semester.

Time Table
DAY TIME 11l SEM V SEM
09:30AM to 11:00AM MAT -3 AT&C
Thursday
12-09-2019 -
1.30PM 1o 3:00PM cO MEM
: 09:30AM to 11:00AM DMS AJAVA
Friday
13-09-2019
1.30PM to 3:00PM ADE DBMS
09:30AM 10 11:00AM DS
Saturday € o
14-09-2019
1.30PM to 3:00PM SE Al/NET
w
L2 Mg e

Signature of co-ordinators
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S.J.C INSTITUTE OF TECHNOLOGY, CHICKBALLAPUR
Department of Information Science & Engineering

DATE: 14-10-2019

Circulaﬁ

It is here by informing to all the students of ISE, the Second intemals has been scheduled
from17-10-2019 to 19-10-2019for3™, 5™and 7™semester.

Time Table
| l

DAY TIME s:zlrlw V SEM S‘!;II:G
|
l ‘ 09:30AM to 11:00AM | MAT-3| AT&C SA
' Thursday l
' 17-10-2019 !

1.30PM to 3:00PM co MEM ML

i:
| , f 09:30AM to 11:00AM | DMS | AJAVA | SAN
, Friday ‘

18-10-2019 '
| } 1.30PM to 3:00PM SE DBMS =
1
I
| !09:30AM to 11:00AM | DSC CN WTA

Saturday
L 19-10-2019 |
II { 1.30PM to 3:00PM ADE | AUNET | INS

/
Principal

S J ¢ Institute of Technelog:
Chickballapur - 562 101
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SO INSTITUTE OF TECHNOLOGY., CHICKBA LLAPUR
Department of Information Science & Engineering

DATE: 21-11.2019
Circul

It is here by informing to all the students of 1SE. the Third internals has been schoduled
from25-11-2019 to 30-11-2019/0:3™, % and “emester.

Time Table
. T m | v | vu
e o SEM SEM  SEM
' C MAT-3

Monday a  MEM WTA
25.11-2019 09:30AM 10 12:30AM 4!8\MT%I)’ (17CS51) (15CS71) |
= : = — - - e

Tuesday  09:30AM to 12:30AM | SE CN | SA
| 26-11-2019 (18CS3S) | (17CS52) | (15IS72) |

| Wednesday | 09:30AM to 12:30AM | DSC DBMS ML
27-11-2019 (18CS32) | (17CS83) | (15CS73)

" Thursday = 09:30AM to 12:30AM | ADE AT&C | INS
(18CS33) ; (_ 17CS54) (15CS743)

| 28-11-2019 ,
|

La

J. Friday (09:30AM 10 12:30AM coO AJAVA SAN
29.11-2019 | (18CS34) (17CS553) (15CS754)
— 1
Saturday 09:30AM 1o 12:30AM DMS AUNET <o ,
| 30-11-2019 7 | (18CS36) | (17CS562/564) |
'_/'
» pu | 5
S ure of co-ordin mlf
Department of Informaon Science & En-
SJC Institute of Technolo:

Chickballapur-662101
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IA QUESTION PAPER / ASSESSMENT/SCHEME

Sample Internal assessment question paper, the assessment sheet and scheme of evaluation for the
course Data Structures and Applications, course code: 18CS32.

@ SJCIT 064 Formwa2b - Rev. No. 02
Page: 111

Internal Test Question paper format- CBCS Scheme =
Name of the staff’s; Bhanumathi S ﬁl
Date:14/09/2019 Signature: &
2

[ Reviewer's Signature: | Yok )i i

NOTE: Ouly the followseg informanion’s 1o be given bo the studernts.
S.J.C. Institute of Technology
Department:Information Science & Engineering
Test: |
Semester:1Il  Section:A
Subject Name & Code: Data Structures and Applications & 18CS32

Instructions

Duration: 110 minutes Max Marks: 50

Answer the following questions selecting one question from each part

Marks | CO Levels

S,
No
2. Define Data structures. Classify the data structures, 5 CcOo1 | L2
L b. Explain dynamic memory allocation functions in C. 5 col | L2
OR
. Distinguish between structures and unions. 5 co1 | 12
% a. Explain with example i) insertion ii) deletion into array 5 co1 | L2

Write a program to implement a stack using dynamic array whose initial
capacity is 1 and array doubling is used to increase the stack’s capacity(that

3. | is dynamically reallocate twice the memory) whenever an element is added | 10 | CO3 | L3
to a full stack. lllustrate the operations -push, pop and display.
OR
Write an algorithm to evaluate a postfix expression Solve the following
4. | postfix expressions. abc+*de/- where a=5,b=6,c=2,d=12,e=4 10  CO3 | L3
S. | Write an algorithm to convert infix to a postfix expression. Apply the
algorithm to convert the given infix expression to postfix.
¢ ¢ 10| cos | L3
(((a/b)-c) +(d*e))-(a*ec)
OR
6. Using recursion write an algorithm for tower of Hanoi. 4 |cos! 13
Oepartmen of Information Scisnce & Engg Principal
. q “
BJC Institute of Technolog: S J G Institute of Technolds
hickballapw-562101 Chickballapur - 562 101
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-@. sSJCIT 065Form#i2h - Rev. Vo 02
Page: 1 ‘ —
b. Write an algorithm for Ackermann function. Solve A(1,2) using ‘ |
Ackermann function 6 { Coé | L3
a. Write a C program to concatenate Fname and Lname of a person without ~‘ 1
using library function. 6 | coz | L
b. Express the sparse matrix using triples and give the transpose of a given |
sparse matrix. \
7 1S 0 0 22 0 —15] ' [ ;
o 11 3 0 0 o0 4 CO2 12 |
ao|® 0 0 -6 0 o0 , ;
o 0 0 0 O o0 :
99 0 0 0 0 © | |
(0 0 28 0 0 o ;
1
OR
a. What do you mean by pattern matching? Let P and T be strings with
lengths R and S respectively and are stored as arrays with one character per | 6 } co2 L1
element. Write a pattern matching algorithm that finds index P in T. ' ' |
8 |
b. Define polynomial.Consider two polynomials, A(x) =4x'*+3x*+5 and ‘ | ‘
B(x) *x*+10%+1. Indicate diagrammatically how these two polynomialscan | 4 | CO2 | L2
be stored in a 1-D array. Also give its C representation. 1 ‘, ;
g | Describe the functions in C to add two polynomials. 10 ! co2 | 12
OR
10 | a. Explain about representation of arrays in memory. | s co2 12 l
b. List and explain three types of structures used to store the strings. 5 coz L m
| | hsv

Note:
l. The Choice question should satisfy same COs and levels,

Course Qutcomes: At the end of this course, students are able to:

CO1

Demonstrate and classify various data structures and their primitive operations.

co2

Apply the concepts of arrays and strings in sorting and pattern matching applications.

CO3

Implement the operations of linear data structures like stacks, queues and linked lists.

CO4

Demonstrate primitive operations on different types of trees and their applications.

CO3

Summarize the concepts of graphs, traversal techniques, hashing and file handling.

CO6

data stryctures.

Design and develop solutions to solve various computing problems by choosing appropriate

SJC Institute of Technolag:-
Chickballapur-582 101
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DEPARTMENT : INFORMATION SCIENCE & ERING
Scheme & Solutions
Testl
Semester: Il MIEct Title: Data Structures & A’Elc&dw Subject Code: 18CS32
Question Marks
Number Welaon Allocated
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Subject Title: Data Structures & Applications Subject Code: 180832 Subject Title:  Data Structures & Applications Subject Code: 18C832
Question Solution Marks Question Solution Marks
Number Allocated Number Allocated
2.b. | Irkertion 3. Remove the lam fhom Hha aray
i efton =
) check fos vald -.' a [@[30]3e] | [ [] E__j
ZEECRERRN b O o 5,

Nz 4 pd,
U (pes >0 1) pE £ ©)
Tovalid ?ﬂﬁ'\h'ﬂn_

D Make a soom oz Tmering elemant ,
A .
a [sololee] T[] |
0 1 23%567¢
seg T
D Treest Ha elenant

a |so|eo| 40| 20| g0 l
0| 2 3 4 5618
£ Opdaf +he nuntber af elenen
N=nx|,

Deletion
D elenent ave praet (Pwalid potiten)

alsofachofaf 1 T 1 1 |
T 2 5 1k5 6 1§
0= L pes
i (pas >=n 1\ pct Lo || n=20)

Trwvalid  posiiay 2. M
2) Display he Tdem 40 be claleied
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o1 23 45 6 7 %

h=N-1|.

# toclude Zerdio. Ry
4 % clude LSrdhb. by

9ot SnE =1}

Vo push(int ‘em, Sk *ich |, ‘it #.5)

t i (rtop == SE -1)
1
Pt (% Srock ful , update sige");
S12€E ++;
*0p s *ioh + |,
S[f’po]:‘l*H—N;

int pop (i #op , It #S)

% e llim;
Y(xtop== -1) et O N
“lem = SECHCP) -1
R yem

Void fieplay (e 4op , nt *S)
oM

& = (it #) veallsc (s, SE .,s‘@zr_%&c@; y M

(s n=4  Tpa e 1
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Subject Title:  Data Structures & Applications

068Forma0] - Rev. No. 00

Subject Code: 18CS32

Question

Solution
Number

Marks
Allocated

L pdong(* srack empry?);
rerun
fczs('nzc; J<=4op ; T+)
A pantt (* EAL S['\'J);
2 by
¥
Void naing)

Sne %Hem , ehCice , 40pz -1, *Q
a = (int x) malice C&ileq,Cmr));
forC; 2)

2

Scant (*+/.d", &chdic).
Sriiteh (ehcie)

t cate L: pdnrf (¥ Enex

alf-f'né.cm 3 —\)
pavevrf- (M Srack
el
Pyt (% Them
caw & & ¢ )
L Albl top,a).
?‘C“{I_ p,2);
dyault : exw(e)

Y"“" “
X

pArt£ (4 1. push 2. pop 3. Auplay . Exied);

Scant (% 4", hdem);| 3 M
bush (f4em, Licp, ) ;
break -

¢ “Wem= pob (uiop,a);

3 4&1\') i

emprf) ;
= b b ;

0 M

V.4

ey

Subject Title:  Data Structures & Applications

Q6HFormA3 - Rev. No. 00
Page

Subject Code: 18CS32

Question Solution Marks
Number Allocated

b | roRile end o finpur & ror seacksd dd
Symbel = nextchar ()
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’b::shcﬂ’z&,‘\ﬁ)‘),gﬁ;

end i
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Subject Title: Data Structures & Applications
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Subject Title:  Data Structures & Applications Subject Code: 18C832

Marks Question Solution Marks
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Assignment

Assignment detail of the course Data Structures and Applications, course code: 18CS32.
S.J.C. Institute of Technology
Department: Information Science & Engineering
Semester: III Section: A
Subject Name & Code: Data Structures and Applications & 18CS32
Assignment 1

Q.No CO | Level
1 Explain string handling functions in C. COl1 L2
2 Describe how you could model a maze, where 0 represents open paths and 1 CO1l L2

represents barriers. What moves are permitted in the matrix model? Provide an
example maze together with its allowable moves and table of moves.

3 Explain dynamic memory allocation functions in C CO1 L2

4 Define recursion. What are the properties of recursive procedure? Write recursive | CO3 | LI
procedures for i) Tower of Hanoi ii) Factorial of a number.

5 Convert the following infix expressions to postfix form. CO3 L3
i) AH(B*C-D/E~F)*G)*11

i1) ((6H(3-2)*4)"5+T7)

iii) ASBSC*D

iv) (atb)*d+e/(f+a*d) +c
v) ((a(b-c +d))* (e-a)*c)

6 Write a program to implement a stack using dynamic array whose initial capacity | CO4 L3
is 1 and array doubling is used to increase the stack’s capacity(that is dynamically
reallocate twice the memory) whenever an clement is added to a full stack.
Implement the operations —push, pop and display.

7 Differentiate between structures and unions COl1 L2

8 Write an algorithm to evaluate a postfix expression .Evaluate the following postfix | CO3 L3
expressions i) abc+*de/- where a=5,b=6,c=2,d=12,e=4
ﬁ)-b/c-de‘+-c‘whma=6,b-3,c-l.d-2,e=4.

9 Explain about representation of arrays in memory. COl1 L2

10 Discuss pattern mau;hing algorithm CO1 | L2

S
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S.J.C. Institute of Technology
Department: Information Science & Engineering
Semester: IIl  Section: A

Subject Name & Code: Data Structures and Applications & 18CS32

Assignment I1
Q.No CO | Level
1 | Implement Addq and Deleteq function for the circular queue using dynamic [ CO3 [ L3
arrays.
2 | Tllustrate with examples how to insert a node at the beginning, insert a node | CO3 L3
at intermediate position, and delete a node with a given value.
3 | lustrate with example the following operations on a doubly linked list. Cco3| L3
i) Inserting a node at the beginning
ii) Inserting at the intermediate position
iii)  Deleting a node with a given value
iv)  Search a key element
4 | Explain the following with suitable example i) Circular linked list ii) CO3| L2
Doubly linked list
5 | Give the node structure to create a singly linked list of integers and write CO3| LI
functions to perform the following.
i) Create a list
i) Assume the list contains 3 nodes with data 10, 20, 30. Insert
a node with data 40 at the end of the list.
iii)  Insert a node with data 50 between the nodes having data
values 10 and 20.
iv)  Display the singly linked list.
6 | Explain how a linked list can be used as stack and queue. Col| L2
7 | What is linked list? Explain the types of linked list with diagram Col| L2
8 | Define queues. Write QINSERT and QDELETE procedures for queues CO1| LI
using arrays
9 | What is a doubly linked list? Write a C program to perform following Co4| LI
operations on doubly linked list i) insert anode ii) delete a node
10 | List any two differences between doubly linked lists and singly linked lists | COl | L1
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CRITERION -1

S.J.C. Institute of Technology
Department: Information Science & Engineering
Semester: Il Section: A
Subject Name & Code: Data Structures and Applications & 18CS32

Assignment ITI
Q.No [ CO | Level
| | Briefly explain basic operations that can be performed on the file. Briefly coz| L2
summarize different file organization technique
2 | Explain threaded binary tree construction for 85,95,100,25,36,45,48 col| L2
3 | Describe an algorithm for insertion sort and radix sort. Co1| L2
4 | Define binary trees. Explain the following with an example: i) Complete BT ii) [ COl1 | L2
Almost Complete BT iii)skewed binary tree iv) Depth of a tree
5 | Write a function to insert an element into the ordered binary search tree(duplicates | CO3 | L3
not allowed). Construct BST for the following: 22, 28, 20, 25, 22, 15, 18, 10, 14.
Perform all tree traversals for the constructed binary search tree.
6 | Construct a binary tree from the given preorder and inorder sequence: CO3| L3
Preorde: ABDGCEHIF
In order: D G BA HE I CF .And also write a ¢ function for Preorder, Postorder
and Inorder tree traversals
7 | What s collision? What are the methods to resolve collision? Explain linear COol| L2
probing (open addressing) and chaining to handle collision with an example.
8 | Describe an algorithm for DFS and BFS Col| L2
9 | Write a C program to implement dequeue using doubly linked list. Co4|( LI
10 | Write a C function to count number of elements present in a singly linked list CO4 | LI
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CRITERION -1

IA TABULATION / RESULT ABSTRACT

Internal Assessment Marks of all three 1A, Assignment and the semester end Exam and the result
abstract of the course Data Structures and Applications, course code: 18CS32.

Department of Information Science and Engincering
Subjeet: Data Structures and Applications (18CS32) Semester: ITT A

|| Jai Sri Gurudevi]
S J C Institute of Technology

Final IA Marks
SiNo USN Nume of the Student 1A1 Improvement 1A2 Improvement TA3 Avernge | MCQ | Assignment Final IA l
(30) Test 1(50) {50) Test 11(50) (50) (30} (4) (6) _ Marks{d0) |
1552015001 A R SAIKIRAN 2 23 32 4 6 25
1812018002 ANANYA C 26 0 32 46 4 & 36
1SJ2015003 ::I.:’:SAGARAM LASYA 13 17 M 4 6 7
4.1 1502015004 ANUSHA K 25 47 31 0 26 i 6 36
5. ARADABANDA 30 18 25 15 4 6 25
ISI200S005 | SREENIVAS KUMAR
6. | 1852018006 ARUNKUMAR R 28 47 39 H 6 4 [ 3
7. | 1812018007 ASHAY KUMAR 27 40 39 50 6 4 6 3
8. | 1512015008 AVINASH C 28 42 43 4“4 6 4 6 3
9. BALAM YASWANTH 13 M 36 44 23 4 6 33
1512015009 REDDY
10] 15J201S010 BALUA SRUTHI 29 28 n 17 4 6 27
1 shanisont 23:1‘(.&RU VINAY 18 27 5 20 25 14 4 6 24
2] 18201801 BASAVARAJ S BIRADAR 10 2 20 30 18 N 28
3] 185201501 BHARATHIN 25 3 24 7 K 7
4] 15J201S01 BHAVANA B 26 4 26 27 3 4 3
8| 1552015015 BHUVAN GOWDA KM 29 45 32 4+ g 4+ 4
6] 1552015016 HUVAN S 2 33 4 0 4 0
71 1852018017 0GA BHUVAN KUMAR 1 34 9 29 21 7 4 27
18] 15J201S018 CHANDANA BN 26 38 36 41 1 4 31
I9i 1512015019 CHETHAN KUMAR N 48 S0 50 30 4 40
20] 1SJ201S020 CHETHANADP 2} 41 33 a5 22 4 32
1] 1852015021 CHINMAYIC 3] 49 42 45 27 4 7
2] 1552015022 CHITRA SHREE N 41 35 28 48 25 4 6 S
3{ 1852015023 D P SA] MANOHAR 20 42 3 42 24 + 6 al
4] 1512015024 DARSHAN D 2 16 15 26 8 0 4 6 20
25] 1S1201S02! DARSHANT P 26 36 30 37 1 4 6 31
26] 15J2015024 DEEKSHITHA RAM 25 50 29 27 42 4 4 6 M
27 151201502 DEEPAK B K 4 16 32 28 s 4 6 28
28] 1512015029 G SHIVARAME GOWDA £ 49 30 42 4 4 [ 34
29 1512015030 GAJENDRA B R S 38 33 38 2 4 3 n
30{ 15)2015031 GAJENDRA V 25 42 46 0 28 4 6 38
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Prof & He
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S

Qe
Prinectpal

1 TUMs: T GANASUDHAGK 3 3 37 S b 3 G )
2} I1SJ0IS033 A GANTOLLA PAVAN SAL 40 50 45 27 4 6 ___ | 3%
LT Nt GHORUDE HARIOM 28 35 20 13 8 13 4 o 23
1S12015034 MADHAVRAO 1 !
¥4, TSI301S035 GOWTHAMIK 37 % TR ) 3 3 3
S 1502018036 TARSHAPRIYA S R 35 3 2 ED) 37 |2 F G 3
36, 1SJ201S037 MREERTHANA 29 W 33 7] 2 3 [ 35
7. 1SI201S038 KTTANUIA 37 44 42 23 4 6 a5
38, ISI2018039 KAMALCD 22 4 7 18 4 3 P
B o KAMSALI 1 3 AB 3% 20 s p G b
| 182015040 MALLIKARJUNACHARI |
40, 1SJ20iS04 | KAVANA M 3 4 4 23 Il G |
a1 15201508 REERTHANAAC E 3 3 E 3 — 1
42, 10150 | KEERTHANAS Y 35 ; %116 y T Y T
43, 1SI201S044 | KISHOR A 6 | |
43, 15200503 | KUSHALM 3 38 73 s 3 O 7
48, [SI20IS4T | LAVANYAT 8 4 47 50 | 9 4 [ 3
%, 105015048 | LIKITH GOWDA K M 35 3 2 G [ 7 2
47, 181201804 | M KARTHIK 20 3 17 10 S 16 4 6 26
38 1510150 | MADHU SHREERV 25 3 i Fh 3 G -
49, 181201 | MADHUSUDHAN B 21 4 47 A 28 1 [ 38
£0. 18120184 | MADHUSUDHAN S M
51, 15120156 MANJUME 70 X 3 35 3 g 7
£2) 182018034 | MANOJ A 20 2 8 17 29 4 [3 6
O, 1905055 MANOIDB 19 3 [ 3 [ 7
= [ MEDHINITR AB ER 20 3 : E [ 2
5, 1) MEENAKSHIL N 16 40 23 38 46 3 4 [ s
% 15 MEGAVATHIK % : ) 7 3 G =
§7. 18J MOHAMMED MUSTAFA A 25 46 3 47 S 4 [3 s
S, IS0is5] | MOHAMMED SAHEB | 30 % AB 3 35 : G 3¢
) 190N MURALIC 3 3 T F @ 5
@, 193553 NAVANAN 2 5 29 ] 3 : ;3 )
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RESULT ABSTRACT
Period : From O""C o202 1o

|2~ O4 —2D2-2%

Course Title & Code

BEDA

PEA

No. of Students Appeared

57

60

Absentees

—

First Class with Distinctions

36

2\

First Class

4

14

Second Class

-{

Pass

&7

52

Fail

-—

O8

% of Pass

Yole]

86.61
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