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NAAC ACCREDITED WITH A++ 6.P4P,

The minutes of the BOS meeting are following:

The nrinutes of the previous BOS meeting held on ?9.11 .2023 have been confirmed.

The courses of Engineering Mathematics-I, II and III do not have any changes.

The course outcomes attainments have been analyzed with identified Gap thereof

action taken report (ATR) has been prepared according to respective courses.

The course outcomes of all courses have been discussed in detail.

The list of various subjects is proposed for Deparlmental electives, Minor and

Honors specialization have been prepared.

In the course of Optimization Techniques one unit of PERT/CPM is changed by

Information theory because of this unit is already included in the Mandatory Audit

Course of Project Management and financing.

7. Expert members suggested that the on-line referenc'es should also incorporated

along with recommended books.

(Mernber) (Mernber)

o,t{nWn,
(Merrrber)

StW'-
Dr. DivvaClratuervedi

Axo'1-
Dr. Apama Mehra
(Subject Expert)

\fll,.r-ooL'rt--
flr. Badam Singh Kushvah
(Sub.ject Expert)

Nbrertl-
Dr. D.P. Agrawal
Alumnus

Aw,.a?
Dr. Madhu Jain
(Subject Expert)

Total No of
cou rses

Total number
of COs

Number of COs
not attained

Percentage of COs not
attained

Page No.

t7 85 09 10.58 tem No. 2l (pp, 8)

ProY?dtfish Shukla . Mishra
(Member)

(Mernber)

PrabhaKar Sharma
(Member)

I\VD 'l

Mr. Ankit Muhdra
Industry Expert
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Agenda of the BoS Meeting
(BoS Meeting Scheduleel to be hekl up n 3dt' May 202a)

Minutes sliould t]ave a-ffirfr/"oier pug" *"ntionir,gall the significant changes nrade in the following

Given format

Discrete
Mathematical
Structures

Operating
Sy stem
Concepts

30,05.2024

Piv ZP//
\5/

rnstructions fol nregl;llql,:l l":^",.::*:1,ry^,", s to be
.{Au informatton.ista.be uptoadert;;a;;;;pw"undi,suiabt" !;:1::s !:::!y^1,?*o,f 

studies) and separate tink

prov i de d for each category ment i oned'b el ow ]

Courses where revision was carried out

Link of relevant
documents/tn inutes

Percentage
of content
added or
replaced

(Course/subjec
t name)

https://web.mitsgwal ior.in/i ma

gesi Depanmcnts/en gineeri n g

mathematics/BO S/BoS%203 0

.05.2024lCourses%20Revisio
no/o20Yo20 M ACo/o20o/o20Y 

o/o2

0sern%2()point' I .3.Pdf30.05.2428.11.20

Optimization
Techniques

& review few
topics from

different unit
of different

courses

Courses focusing on employability/entrepreneu rship/ ski ll development

Link of relevant
documents/m inutes

Activities/contents which have a

bearing on increasing skill and

employability

(Course/su
bject name)

httos ://we b.n its8ru!.!-gd-[y'

mages/Qepa rtments/e nsi nPe

rins mathematics/BOS/BoS%
2030.05.2Q24lPoint-
%20"L%20MAC-

%20iii%20Sem,Pdf

Stochastic Ptoce$ and Financial Mathernatics

gave the wide knowledge about the random

pro..tt as well as the minimum mathematical

iequirements to study mathematical finance or

more precisely the pricing of financial

derivatives etc.

TEls course builds the mathematical

foundation of computer science. lt
introduces the elements of mathematics

like sets, functions, relations, groups,

graph theory that form the basics of
almost the entirety of computer science. It

gives a clear understanding about the

iormal statements and their proofs and the

counting techniques' The course develops

the concept of algebraic structures and

how they are used in defining

mathematical aPPlications'

Op.*il,U S)tte'" ti .u*put.t sohwarc that

manages the hardware components' [t acls as

an iniermediary between the users and the

hardware. It is responsible fbr managing the

system resources and providing a smooth

working environment lbr the users' I'he

management includes the fbllowing - process

management. pro0essor management' memory

3250322
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management. protection and secLrrin As a

sLrb.tect. it is an amalgarration oi the tle lds lilic

computer arclritccture. algorilhrns' c{ata

structurc nncl stl ott. ,\ ctlLlr-sc on liltrrlatnentals

o1'opcrating s)stems is c::enLjal to ccluip thc

stu<lents fbr taking up the ehrillenges in

unclerstancling ancl designinS ol computer

MS

ffrls trUi..t develops the probiem-solving

sortins etc

ability ancl analrtical skills ol students'

Quesiions basecl on Datl StrLtctures ancl

Algorithms are scalcd lLf trr Jo\\n according

to the knorl leclg.e lei e I o1' the ciintliciatc All

recrurting cot]lpanie: t.\t ihe knori leclge of

clata slructrlrcs br asklrti JtrrlCCPtS o1' stack'

qLreLre, linkcd list. tre.'. graph- scarching'

Numerical Techniques contains solution

of systert of linear equations. roots of
non-linear eqLlations. interpolation,

numerical differentration and integration,

solution of ODE and PDE. It PlaYs an

impoftant role lor solr'tng various

engineering
problertls. Ther.'tore. iI has lrenrendous

applications ir: Jir erse fields in

en gl neerl n

Computer tlct\\ irr
such as \1ar"::,
Saf\ lCe5. \l,iIL.r,-
q ithoul it intert:::
S\ STCII.

,,iiJcl) used in clai11' lift
:rg and sales. flnancial

-: -.i. lnl,rrrttati,rrt .err iee:

Jrn:1at bc Pertortll orl the

c\tcnsi\cl1 ls rill -:: '-.t '1: 1'tl:litlcct-s

usc eLlstonl soiirrtr.'l,r'.r.' "' i''i-jrl' '1llaJ)1c'

ancl sinrulale thcir tls tl irrr)iig'r:' :k; rliJgc's

lrrtJ poter linet. llts .' ' ,-'c ' t": t't
englncerl l-lg

Data Scietrce

using P1'thon

Optrmization
i-cchnrqLrcs

.lava
Teclr rrologies

roiects using l)1'thon

250505

arralyze. design" implementoll()lr' iin'1 ii:i:rl'J
phase inclcecl its e nhance Lhe skili !)l' irr::"i 'i:''

to-day' bLrsincss antl persollal opcratioll\" lhdrJ

is a riemand firr illtclligent rtrachincs thal i:rrl

learn huntan behaviour ancl rlork pattcrt.s
'l his brings L)ata science and big data analrtic>

to the tbretiont. Stuclcnts are traine(l to

efl'ecrivelrv tackle nranl' real-rvorld probIcrlrs irr

various cJotnains like banking and flnance'

communication. education. etc. b1 gir ing

lI!p!://we b. m itsgwa lior. i

n/images/De Pa rtme nts/e

lcrrcsr i n K- I]]a!hc]r allql
BOS I B aS%2030.05.2024 I t

rcm%20'

92"2!SvXabu-i%2a!0c'
%)av%20sem.%202022-

23, pdf

h t1-pl//w e b, tl.l-tl8\!.4-!19-L ll
[ECgr Q e,p-a]:l]Il,e nEle !s,|!lee
ring mathematics/BOS/BoS%
2o3 o. o \]P z !1t rtg rn %]B.
g"/q?QSvlIabus%ZqMAE

%ZOv%Z]Sem %202022'

30.05.2024 s

'l-his paper proviclc tlrc infirrrnatiotr o1 rartotr:

tools o1: optimization techniclues r'r'hich ri ide l1

u.cd in LrP\ \\.l,cll'l\. hr .hrpping c(rllll)'1llic{

dclivering prckagcs to our hi.rtt'rcs' b1 linancial

.la\a i\ \er\ l)rrl\tll'll lll i,)lt\\dr( itltltt'trr ttt:tlttt'''t
all rlotnrrirt' \tLlLlcllt( illu :ll\cll tttcdttrttt l;rtl
pro.lccts 1br crcating Web apps' Android trpps arrd

soti*at. developnrelrt tools strch as lntelli'l ll)[:'\'
Eclipse. Net Beans IDtr. irtld othcrs' Iar a

applications have Itou' gro\\11 l() inclLrde Data

S'cicnce . Machine Learnltrg, arld evcn the lnternet of

a

Data Struotures
and Algorithrtts

3250225
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i n/i rnages/Deparlrr entsf
en gineering-ntathernatic
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Srw

(Course sub,iect

name)

Ethical Hacking

Com putational

Complexlty

Approximation
Algorithm

Deep Learning
for Computer

Vision

Course
Code

Page

No.

\

\

\
IY
\

\
IY
\

\

\

\

\
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{..hht\
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solution. \1an1 real-tr orld
problems are \ P-conrP lete.

Hence. they are Lrnlikelr IO

adrrit a Polr norllial-tirtle

250164 The autonratic analysis and j Item 3

understanding ol images and

videos. a f'leld called ComPuter

Vision, occuPies significant
importance in aPPlications

including security, healthcare,

enteftainment, rrobilitY, etc.

The recent success of deeP

learning methods has

revolutionized the field of
cornputel r ision. tnakinS. new

developrnents increasinglY'

closer to dcPloYment that

berrclrt> cnd users. Illis cotrrsc

will introduce the students to
traditional cotllPuter v ision

topics" befbre Presenting deeP

learning methods lor computer

vision.

250't66 Cl"rd-t","p,,ti"! "-.i scalable

scrvices consunlPtion and

Engineering Malhematics and Computing

2s0761

250762
'l

-,t.iirt,.il.ott*tt i'["h h*;; T AE;iraa

bearing orr ittcrcasrttg rkill and lltenl
ernpltry abilitr 

I ^o
Eif,i..f f-r*f.i,[ i'1..,hi..t tl.,ar fra. I Item J
hcuornc r er1 trnpon.t"t in prcscrtt- 

|

,la) contc\t. .LIIJ ean ltclP 
I

indir idual. alrJ ('rr,'lllr73lion: t\) 
I

td(rnt 5alc Jlri.lcllcJ:.inJ tr'llFc ()l 
I

their Il inlia.lrLrttr.re. Strrttrrtg liorlt 
I

rltc hasie 1,,pi..'tkc ncrrv,'rliirrS'.. 
I

r)ct\\ (rrk sceuritr :rn.l rrr ptr,g111rltr. 
I

L tltc e()ut >!' rr i t I .rl\ eI r lrritru' I

] ,,tt,,ck. anri r ulnerithilitiis ln.l rrrrrs 
J

I tt, .cettrc tlt.'tll. I

] This subiecl deals u itlr dit't'crent Itenr 3
lrnodels ol' cotnpLttatiolts and 

I

lcornptrtational corriPleritl

] classes, ilre cornPutatiorral 
I

I rnodels rnea'ute r arious 
J

I dirf.r.n, aspects of 
I

]cornptrtation. like tinre. space. 
I

Irandotttners. nuttthet ttl u,ates. j

I u,not.,nl ol' cotntnunicatir-rrt erc. I

I The co,,,pl.ri11 classes classill 
I

ldifferent cornputational 
I

I problenrs depending on their 
l

I easiness or hardness as per these 
l

I din.rTr_,nodels. _ I
ln rhis coursr'. ue $ill study I Item J

] t arious rcchniqtrcs 1o dcsisn I

I clllcienr al*oritltrns to corllpr'lte L

Lun approrirtratelr urPtilrral

t 
,^^- t-- ,Aq
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2501 61

on-denland conrPuting servlce

for shared Pool of resoLlrces'

namely ser\ ers' storage'

nat*nrking. softrrare' database'

applications etc ' o\er the

iii.tn.r. lt is a lnodel for

"nuUf 
ing ubiqLritous' on-det.trand

""r.tt 
"," a shared Pool of

technologies siicir as the Pasos

and RAFI consensus Protocols'

."*.it Protocols' Bitcoin and

Lio.t'.truint. distributed file

r"r,",or. arrd distributed

Glt*D tl-form thar Providcs

minu langua

acultv

configurable :onlnulr]lc

,1.,.or.n,. ln the iasi Practical i

,.roui..t. vi'hich can 
':.:",'rliil I

prol rsioned .1llJ itrlc'l

focrts oll theerrctic;l 'lSi-ri-cls

such as \ ectLrr clocks'

airttiUut.O leader eiection' the

fLP result. and the C.^l

is& ATR

NA

/;

!ry'"r* I

11 _lNAi
I
I

Advanced
Distributed

System

{qlqtryl4scr{'u Alumni--T.t..{.;i----- iFa9ut1ls*r,q!91!!r-- lstudent .-.^ I lo

- 
-rqp.1c!'rrrrr'durlror 
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te,tiirtieu-cr,pii,,t,i,,ru
* 

S e p u r at e p ug e ( s) J.o r ffi 
^**:, ;:,t 

w i s e m i rur t e's' 
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ffi,,,'.*.i,6."ll.l1l.:'.:::*[x';.?;,,'.l]iJ}].,Natne.orgatlizatiot].
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,tli 
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Item 1

{, (Declared under Distinct Category by Ministry of Education, Government of lndia)
NAAC ACCREDITED WITH A++ GRADE

Minutes should have a footer u,ith deparlment ltame. page rlttnrber. nrouth of nleeting

Each page should be signed by all facLrlty. scaunecl anclthen sLrbnritted-tojlr. ?_"a1:\!{:I,* "tr::
BoS Agenda Items

To confirm the minutes of previor-rs BoS n-reetins held on the month of Noven-rber 2023

'fo revieu.,and flnalize the scheme structure of B.'l'ech. VIt Semester with the provision ol Three (03)

Departnrentol Elec.tit:e,s (DES.) ond Open Ctrtcgrtn r()(') ('tttrr.se. (Out of which One (01) Elective and o1

Open category course is to be offeretl in traditional mode attd remaining Two (02) Departmental

Electives are to be offered in online mode uith credit transfer lbr the batch admitted in 2021-22'

Annexure-[

"I"p@'",t.i.nthestudeIrtsca1loptfr.omSWAYAMNP.fF,L/Moo(]basedPlatfbrmS.to
be offered in online modeforTwo (02) Depirrtmental Elective.s (DE) C'ourse. u'ith credit transfer in the

B.Tech. Vll Semester under the flerible curricLrlunr (Batch admitted in 2021-22'7

Annexure-Il

6 . "ff.*d 
(/br butch urlmitted in 2021-22) under

Dep'nrttnental Elective (DE) Ciurse(in traditional rnode) for B. Tech. VII Semester along with their COs

Annexure-III

@;},ll,b*"f.*.,*'t"beolfered(forbatch:rdmittedin202l-22)r'rndertheopen
Category (OC) Courses (in traditional rrode) fbr B.1-ech. VII semester students of otlrer depaflmetrts alotrg

with their Cos

Annexure-[V

T" ,*,i.* un L.b ;,-*"1 fo-Oepattnie,itrl Lab"*i-y--ortt. (DLC) to be

oft-ered irr B. Teclr. vll sernester (for hotches orlmitted in 2021-22)

Annexure-V

To p*p"r" tl* l,.t "ffi-r.vhich 
can be opted for getting arl

Ilonours (fbr students of the host depurtmetrt)

(ii) Minor Specinlization (for studenls o.f'otlter depurtnrents)

List of SWAYAM/NPTEL Courses for B. Tech.'VII Sem'

'., ., . Honors, SPecia,lization

S. No" Subject Code Subject name
twee(s' I Mentor Name and Affiliation

7 I-{250701 Machine L.earnirrg and DeeP

[.-earning - Fundarrtentals and

Applications

t2

2 H25070 I Getting Started with ComPetitive
Programtrring

I ) f rt)|. \aelLlllLtru ivtlsru '

II7't),tnclhinugctr

1l t',:,ii,,*iru n:iiiiil'"iiit'''-':
llT' Khurug,Ptrr

3 H25070 I Conrputer Visiorr

hr-
tyI
|!
Fr
hj
ar
h,
(\

e\
a
ht
h,
Q
C)
F)
t\,
r,
h,
a
Ir
a
a

i\
\\
\U----

*J\,ii

Ittnt

'ltere trill be rtfered tltrctuglt SWAYAM/LIPTEL/MOOC btt.:etl Pltrt.fbrms /br the R'Tecli' VII sentester

sttttlents (frtr the barch adntirtect in 20].]!--l-2)-q1t$t 9,'!e9h. r'' semeste4yLlty-Ulgnllylry4jlf!21:!)-

3tpartment of Engineering Mathematics and Computing
'/ 3o.os.zo24

er"rr- Cf--cu-<-- il\v'- -l J-- A'@
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\

\
\.

\,

\.

\

\
)\e
)\.

hr
h
,\

h-
FD
hi
Fr
h.
{\

\
cD
Fr
h!
t.
t\
Qq
\

\

\

\

t
t
n

S. Subject
\o. r Code

Subject name

tntroduction To Methods of
Applied Mathematics

Applications

Mentor Nanre ancl Affiliation

Prof. N{ani Mehra, Prof' Vivel< K. Aggarwal'

IIT Delhi, DTLJ Delhi

I llT Roorl<ee

* 
P..f. \1il nr.rr-lpi"r. Viveh K. Agarwal

ll

Mutt .,"utl.af Ha.tf-r*ttinO its ll Prof. P. N. Agarrval, Prof' S. K. Cupta'

l

Matrix-o*pu,u,ion ;',u; 1:

Applications llT Delhi. DTL, Delhi

List of SWAYAM/NPTEL Courses for B' Tech' \ Sem'

Minor Programme

Honors Programme

ffietl.teschentn,r,uoii|E.T*iVSenrcslerundertheflexiblecurriculurn(Botch
ctdntitted in 2022-23)

Annexure-VI

l:.nt 9

To review and finalize the syllabi for all Depurtmentol Core (DC) Course.s of B. -lecl't. V Senrester (for htttch

admittetl in2022-23) under the flexible curricttlurr-t along rvith their CO's'

Annexure-Vll

To review ancl recomniend the Experiment list/ Lab matrual

'l:il Tecl'r. v sentester (for batch admitted in 2022-23)

.{nnexure-VIII

for all the Laboratory Courses to be off'ered irr B'

A,1, ffu i. l_t rG I I i g. n.. S.u,. f-r fV.tf, o a t-f* P r.ob I e* io I v i n g

Applied Accelerated Afiificial Intelligence

lntroduction to Machine Learning

lt. m
t1

[,.n]

T" ;-*,rew and recontlnend the list of projects whiclt can

category in various laboratory colllponellts-based courses to be offered in B.Tech. V Semester (for the butch
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Engineering Relia bility

- ,.urse obiectives: 
(DE -rD MAC -250731

. To understand the concept of Reliability.. Io evaluate measures of reliability

Annexure-III
Com puting

*

fr
CD

I
ir

fo detennine the rnaintainability and availability. To explore Software reliability growth model
-rt-l
-."-.duction to reliability. define failure/ hazard rate. net\\ork nrr_rCelling and reliabilitr evaluation basic concepts.- ': 'lelion ol network liability systems, parallel systenrs. serie s parallel sr stenrs. parrlallr redundant svsterr.ls. k- oLrt- of:>' jIenS. types of redundancies. evaluation olnetwork reliabilirr using con.lltional probabllirr rrelhocl. paths based and-..- .et based approach, complete event tree and redtrced e\ent tree r,-rerho.js,
r-ll
::e dependent probability basic concepts, reliability iunctions tlr). F(r). Rir). h{t) relationshrp betri.een this functions-''i: tubs curve, exponential, Gama Weibull's and Rayleigh's thilure densiri and distribution tunctions erpected vaiue': :tandard deviation of distribution, measures of reliabilitl \1TTF and \1TTR.!lrBF. ivlTfF tbr series and parallel
:.3111S

- r-lll
:jrete Markov chains and continuous Markov processes. basic concepts oi'stochastic transitional probabilitr,, Matrix,-: dependent probability evaluation. lirniting state probabilitr el'aluation. Markov processes- rnodelling concepts state:"-e diagrarrs. time dependent reliabilitv evaluation of single.o,rpor.rt repairable nrodel evaluation of lirniting state.: bability of one & two componenr repairable models.-r-lV
:cept ol maintainability^ availability. availability function. type of systenr availability. economies ol reliabilitv

-'=lneering. replacement of iterns. standby systerr rnainti:nance.oit'ing and budgeting p..u.niiu. maintenance.-ir-V

- Moderatelyt Substantiallv

Modei, Dynamic or

New Delhi.
Delh i.

Determine the reliability of systern

Evaluation of measure for system reliabilit

O--* Mr,i"nratical Statisr i cs by C. E. Weatherbu m.o iil::il:Hi::ix;ffitff!:::TJ,;',jffi::TTt J"[[:3H:.""t:*T:;
a Refetence Booksi_

An outline o1'Statisttcal Theory by Goon, Gupta and Dasgupta.

! Fundarnentals of Statistics by Coon, Gupta and Dasgupta
(-ourse Arliculalion Matrix

I
|}or

L()2
*-o3
i:8i+l-

J

J-t- l_
I

) - Slightly,: 2
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Deemed to be University
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Department of Engineering Mathematics and Computing

B. Tech. (Seventh Semester)
Distributed Computing
(DE- rr) N,rAC-2s0732

hQ 6'LrpgE o BJEC'r'r v ES

A To provide students contemporary l<nowledge of distributed s\ srents
To equip students with skills to analyze and design distributed applicarions.
To gain experience in the design and testing of a large sotirrare s\srenr. and to be able to corlnrunicate
that design to others.

Ilnit- I

a1j;:J'"&J:#l,T?x;:fl ,:J,'?:;,ffi !','ff ::::,i;?;,:!::..J
Gq;li':l'ed Slstern

jistribtrted Share Memory: Basic Concept of Distributed Share \lemtrrr rDS\1t. DS\1 .\rchirecture & lts 1-rpes. Design &' lplenlcntatiolts Issues in DSM System. Structure of Share \lenrorr Space. Consistencr \lodel and Thrashing.

I)-nit - III
_ listributed File Systern: Desirable Features of Good Distributed File Systern. File Model. File Service Architecture. File
$.ccessing Model, File Sharing Semantics. File Catchine Scheme. File Application & Fault'folerance.

Lnit-lV
i,,,.r. Process Communication and S1'nchronization: Data Representation & Marshaling, CroLrp Cornrnunication, CIient

:elver Cotrrnunication, RPC Irrplementins. RPC I\4echanism. Stub Ceneralion. RPC Messages. Svnchronization: - Clock
*" nchronization. Mutual Exclusion. Election Algorithms - Bully & Ring Algorithnrs.

+]il;led Scheciuling and Deadlock Distributed Scheduling- Issues in Load Distributing, Components for Load

Q )i:tributing A.lgorithrns, Dil'ferent Types of Loads Distributing Algorithms. Task Migration and its issues. Deadlock- Issues
- r deadlock detection & Resolutions, Deadlock Handling Strategy, Distnbuted Deadlock Algorithrns. Case Study of

Of istributed Systerr: Amoeba, Mach, Chorus.

CDcounsn ourcoMES
\fter completion of this course, the students would be able to:

cra
ha

a o-l
tos

S1 stem. Coals o,f Distributed S1,stent. Hardware and
Disadr antase Distributed Sr stem. Issues in Designing

30,05.2024 t4

Examine the co of distributed file svsterr and distributed shared merrorv
Compare various distributed systeln algorithms for solving real world problems

r -t1:fffiI'&?.'.,ff$,,.,,, 
concept & Design. Sinha, pHr

I _ Distributed Slstem Concepts and Design, Coulouris & Dollirnore. Pearson Publication- : DistribLrted Operating S1 >reru. Andrer,r S. fanenhaurn. Pearson.
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Annexure-IV
Department of Engineering Mathematics and Computing

B. Tech. (Seventh Semester)
Discrete Structure
(oc-il) MAC- 910213

*fuHtr#ffige of basic algebra and discrete nurneric rirncrionF, I:[.;:iifij:;:Hffiil5i:f,:"'
h. I: f#I;:::I ff ?fiJJi::3J : iJ:'.?iJ, ff! :H, ii,T_X ?ll",,.,,

he,\rr r:

fr =i:j.ill,x'j;"i,xJiiifi,fl,iilifi'^:ji.yil",:.i?,:j:i:liffH: ,?;i;:;:,::J::,,:JH:,I [1i,'JX*ff]:!:A;?::ffil
Cf.ll+.jions. Permr,rtations. the characteristic functions and \larhemitjcai int.rcij,.n

hr :[i::,:'l[ ih ]::T,SJ;iflli: J[ffi,::#ii;ji] ii,'illi:.
ff itil!]Tented 

lattice distribution lattice.

(h:rouP axiotns. perrrutation group, sub group. co-sets. normal suberoLrp, serri group. Lagrange theorem. fields. rninimal- roll nonlials. r'educible polynomials. primitive polr nornial. polr nonrial roots. applications.

Cb- \ll -r:

trlte g|aphs. itrcidence and degree. isorlorphisrrt. sub graphs and union ol graphs. connecteclrress. rvalk. paths and circuits.

faLllcriarl arld Hanliltonian graphs. Trees: properrrcs o1-trces. pendant vertices in tree. Center of trce. spannine trees and cut
- 'cl'tlces. binary tree. matrix representation of graph. incidence and adjacency rnatrix and their properties. ipplications of

ff ;!T.n 
cornPutcl science.

GDltrrrodLrction,.ro discrete numeric functions and generating functions. introduction to recurrence relations and recursive- -tlgorlthlrs. ltnt'ar recurrence relations with constant coefflcients, hornogeneous solutions. particular solutions and total
6!.oJutions

be able to
CO's Description of CC)'s

\1a',inrirl and ntinintal elentent. flrst and last elentent.
h trnronrorph isrl. I att ice isomorph isr.n. corlpletelattice.

a cor Acquire l(nowledge of set theory

tl co2 Analyze the concept of Lattices

cC)3 Identify the concept of Group Theorltr 
-,, Derive the Inferences frorn Graph theory(I co5 Illustrate the Discrete numeric function and recursive relation

- 
Recommentled Books:

20t7.
Q): NarsinghDco: (iraph Theorv. pHI Lcarning.20t4.

-1 C L L.ir-r: Discrete \,larhematics.4th Eciition 2012.

t! I Illscn: Discrelc l\lathematics and its Applications. l\4c(iraw liigher Lci. 7th t;ciition 200ti.
- 5. \. I lcr:te irr: Trrpics in Algebra. Wile1,. 2'd trclition 2006,

t Course Articulation Matrix

%tr+t ?O2 PC)3 )Orl PO7 PO9 ,ol0 )ol I Po12 I PSC)2
col 1

,) J ) J ) J .,]
-)

)
l[o_2_

c03
Fo;

) ) ) J 1
-L

I

3 J
) 1

-)
) J ) 3; j3 J ) J J a

J J
o5 J

f
J 2 J J J ) )

I
I - Slightly; 2 - Moderately; 3 - Substantially
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Optimization Techr.riques

(oc-I t) N,tAC-91 021{

To knor'v how to forrlulate and solve [.inear Prograrrrtting lioblr'rr and Non-l.inear Progran.tnring problems

['o tarniliarize with Inforrration Techniques
To explore the Garne 1'heory'

To rnake the student acquire sound knowledge of invenlorr nroiels

\IT3:
:,:,duction, Comnrunication Process. A Measure of Intornratitrn. \leasures ol Other Intbrmation Quantities, Channel

:l3cit)'. Efficiency and Redundancy. Encodirrg. Shannon-Fano Encodrng Procedure. Necessary and Sufficient Condition
'\oiseless Encoding.

\ 
t 

)1l1r-1;,", to garre theory. cornpetitive sanres. tlnite and intlnite garnes. two persons zero surn sarne

\a :lcgic'S. saddle point. uraxnrin arrd nrininrar principlc'. solution o1- a rectangular garle in terms of
\ '.,pliical rnethocl ot'(2xrr) and (nx2) ganres.

\+\rrr:
rr :r'Pro,qranrrninc Problenr (L,PP):Historical development. nrL.J;is:iri rr',oJelin.,. classitlcation. general rnethods for
ha- i ng OR-nrodels. Forrnulation of LPP. Graphrcal rnethod. 5inrnier '--rr.li,.t. DLniir. Ihetrrr in lrneir protrarnminq and
{ ,::lic.rtions. Dual sirnplex method. Transportation and AssrcnnrL'nt tr.r,iiJrr)
,-,rr_:
s . . :r-Linear Programrning Problerns (NLPP): IntrodLrcr jon oi \ L PP. i.:-.-.:r.1inrs plrrbierns oi marinra and minima.
,\ - .trairrts in the fbrm of equations (Lagrangiarr method). constrilr:is .i'. iiri irrr'nr ..i jneqLraliries. Drnanric Prouranrnring:

r. :: c coDCepts. Bellman's optimality principle. dr'namic progrlt-:ir::-.j:!.;r-r\lch in dr'cision ntakinc problr'nrs. optimal
hU. -.: \rilun p.onrc*s.

,\:

\:

\'

\

\'
r+\
-..- r ,r u FS€ Outcotnes
tt --^-,-rrrlrl.*rg "l'this 

course. tlrc students will beable to:

h
h
\

\

h
h

\
l

\

\
I\
\

, pure and r.nixed

rnixed strategies.

\ I'I 5:
.r'rrdLlction to inventorv problems, deterrninistic nrodels. classical F.OQ (F)cononric Order Quantiti,) rnodels. inventorl
Jels with deterninistic demand (No shortage arrd shofiage allor.ved). Multi itern delerministic rnodels. Price break

. Jels. and lnventory models with probabrlistic derrand.

For,r,ii,
I )1 'l
11 i::r)i i t-t

-

tsg5,
I COr

2

J

).'-.;'-
)

3

__! _
-)--; -
J
t-
J

;oi - 
Foioi- T- |+- -- --ti

l t'-i-

9-:::1ut,rr_!l 9<l'.
Determine the solution of I-inea. niogi:i,irmr-e Problerl

co2 Express the solution of Non [-inear Prograrr.rnring Problerl

co3 Find the use and application of lnfbrmation coding
Acquire the knowledge of Game theory.

Evaluate the dil'ttrent rnodels of inventon.

1 t-c0t.n mendetl Books:
I B. E. Cillet: Introduction to Operation Research. Conrputer Orientcd Algorithmic Approach. McGraw tligher Ed.

| 'r l:d irion I 984.h, r:il'fi?: ;lTl 

"T:'"1iin"xi'iiiffi,[:,'"Tl:'J;I"it?','j;Y,,],?;ilTxfJ\, 8;i""T',8 R:il"HJ'^-iX:,1-lL:llTi\'::'i,nI:il,i: :lJ:::;:.J*,"
]aa r. )uI'S€ Articulation Matrix

I 987.
Theory,. \\'iley. 3''r Edition 2008

Francis ()roup. 20 1.1

t2
-)-;'--
)

)
rllItt J
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?

J
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a\t
h,
Cl

h.
hr
Ci' l'llo'., ,n.orr. Divisibility theory. Modular Arithmetic. prinres

e,.;,,.r1tion 
in security, Congruence: basic definitions and propenr.'s.

rr ::::":?l;ffin:?::,[:frH#:,:ffiJ]ff:;i"ffi illi,i;i';:::i3i;:iii1,TJ;"i'Jxl:::,:ilf J[T::]].':H.:JJ;il:
fa : <lribution of Prinres'

1\. .;rnretical functions: examples. rvith sorne properties and their rate of gror'vth; Continued tiactions. and their connectiotts\ J Diophantine approxir.nations. applications to linear and Peli's ecluations: Binarl'quadratic fbrms: Parlition: basic

S, ,;t'.. 
and results; Diophatine equations: linearand quadratic. some general equatiorrs.

r :li:I":::ifJi-,i?!11,.33,""11!.?ffiil'jil;:f!;,l,JJ1i:8;HItTJ;f Jffi:?:;ffi3fi';,:'1ffi;'#:
i ,;,,,?lstribution, 

key management, secret key distribution, public and private key cryptography.

- 
: 1 cry/ptos)'stem, Primality Testing and Factorirrg. l(ey Exchange and Signature Schentes Diffie Hellman l(ey

-t -:lrnge. Digital Signature Schemes. Cryptographic hash tirnctions. Authentication. Digital Signatures, Identification,

Q, : . ilcarion. Discrete logarithm problem in general and on finrte flelds. Polynornials on flnite flelds. irreducrbility and their

: cations to coding theory.r: :catrons to c00

e urse Outcomes
student will be able to:

. GWALIOR (M P.), INDIA
Deemed to be University

(Declared under Distinct Category by Ministry of Education, Government of lndia)
NAAC ACCREDITED WITH A++ GRADE

Annexure-IV
Department of Engineering Mathematics and Computing

B. Tech" (Seventh Semester)
Number Theorl, &Cn'ptography

(oc-ll) MAc- 9l02ts

Course Objective

" 
To Understand the Crypto graphical techniques to con\enrn-s sonre secret infornration to not readable texts

o Explore the Crypto graphical techniques in rarioLLs applications such as include rrrilitary information
transm ission. computer passwords, e lectron i c cot1l n] erc e. ln C Lrth L'rs.

" 
Introduce the idea of encryption and public key crrptos\ sten.r in thc contert olalgebra and elenrentar,v nunrber

theory.

and tireir Jistrrbution. theorr oi consruence and its

conrpl:te anci reduce d residue s\ ste ms.

h,
h
Cl

Description of C0's

Acquire the knowledge of number theory and transcendental nut.nbers

Describe the divisibilitv and related alqorithrns. tactorization and quadratic sieve, efficiency of other factoring algorithrrs.

Evaluate arithrnetical functions, Distribution of primes and Diophantine equations

Apply cryptography tools in various applications
T
i
i
i
t,
t,

{i5 | Exanrine the Public key cryptosystems

iL.commended Books:
- \i.'eel Smafl:Cryptographl':An Introduction. CRC I'ress.3''r edition.20 l3

. \cal Koblitz: A course in number theorv ancl crvptographr'. Springer-Varltrg. 2''d edition. 1994
',,\. Stein: Elernentarr Numbcr Theory': Prinres. Congruenccs and Secrets. OPAQtllr. 2017

- 3Lrrton. David N4. Elemcnlary NurnberTheorl'. 7'h ed..20 ll. N4cGrau'-llil1" lnc.

r,.'sh). l-homas" Elementary Number 
-lheory With Applications. 2"'r ed.. 2007. Elsevier" lnc

u rse Articulation Matrix
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Annexure-V
Department of Engineering Mathematics and Computing

B. Tech. (Seventh Semester)
Analytics Using R Programming

IST OF PROGRAMS:

Download and install R-Programn-ring environlrent and install basic packages using install. Packages 0
..mntand in R

l. Learn all tlre basics of R-Programming (Data types. variables. operarors erc..1

i Irnplement R-Loops with different examples.

Learn the basics of functions in R and irnplement rrith examples.

Irnplement data frames in R. Write a program to join columns and rows in a data frame using c bind 0 and r
rd () in R.

' lnrplenrent different String ManipLrlation functions in R.

' Implement different data structures in R(Vectors,Lists,Data Frames)

\\ rite a program to read acsv file and analyze the data in the file in R

areate pie charls and bar chafts using R.

Create a data set and do statistical analysis on the data Lrsing R.

\\ rite R program to find Correlation and Covariance

- \\ nte R prograrn for Regression Modeling

'.\ 
r-ite R progranr to bLrild classification model using KNN algoritltnt

- i:ite R progrant to build clustering model using K-mean algorithnt

of Engi neeri ng. MathemaqcTnd Copputi ng
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Annexure-VII
Department of Engineering Mathematics and Computing

B. Tech. (Fifth Semester)
Com;ruter Netn'orl<s

(MAC-2250s2r)
.OURSE OBJECTIVES

ta 
'. 

To understand the architecture of nenvorks.
. To understand the issues and solution to access shared rrediunr.

ilD . To unilerstand the exisling protocols at netrvorlt ancl transport Ia\L'r lor rJesign rrnrl implementation o1'computer netrvork.

1-^ . To undcrstancl the reliability & etliciencl, related issue in a packct su iichcrj netu urks.ts ,,r,,
tsf roduction to cornputer networl<s & their Lrses, Different topologies. ISO-OSI model: L.ayered Architecture, Peer-to-Peer
- --,cesses and r'ncapsulation. Function and Services of OSI iarers. The Phrsical Ialer: Digital Signals. Transrnissiorr

f] -,pairrrents and Maxinrum data rate of a channel. Shennons theorenr. \y.1ui:t theorem. Transnrission media; Cuided and
:suided rnedias. Circuit" Packet and Message switching. rinual Circuit. lntroJuctionto ISD\ & rts components.q7 r:rr z:
'-re data link layer; Design issues & function, Error detection & correction. Forriard error correction Versus Retransmission.

!! .rmming code & CRC codes, Framing: Fixed size and Variable srze Franre. Bit stufling and Brte stufflne. Data link layer
r-,ltocols: Simplest, Stop and Wait, Sliding window protocols. PPP. SLIP. HDLC. The nredium access sub layer: Static and

!'',namic Channel Allocation. Protocols: ALOHA Protocol. CS\1.\ rCS\1.\ CD. CS\,1A CA). Collision Free Protocol- Bit

" 
1ap.

IL \IT 3:

-EFl 802 standards tbr LANs (IEEE 802.3. IEEEI 801-+. IEEE 802 -\). LAN Devices: HLJB. Switches- l-earning. Cr"rt-

S nrough and store and forrvard switches. Bridges: IEEE 802.x to IEEE 802.y, Spanning Tree, Remote Bridge.

_ 'Iernetworking Devices: Routers & gatewal,s. The nenrork layer: Design issues and functions, internal organization (Virtual
Qt] rcuir & Daragrarns,1.

L \lT,l:
b':outrng algorithms: Shortest path routing^ Flooding, LSR. Distance Vector Routirrg. l-.lierarchical Routing. Introduction to

-CP/lP Protocol stack: Protocol Architecture. Classful IP addressing, ARP, RARP. IP Datagrarns with options and its

lf ::livery. ICMP.
L \IT 5;

l.ubnet, Supernet, CIDR Transporl Layer: Congestion control. Load Shedding, Jitter control, addressing and rrulriplexing,

-. -rrnnection establishment and connection release, flow control. Application layer: Introduction to DNS and E.mail.
OCor.r. Outcomes

be able to

Analyze the requirements for a given organizational structure and select the appropriate networking architecture and technologies

ge of network layers

deficiencies in existing protocols. and then go onto fbnnulate new and better protocols

lof f{4t-:.'e!! "E design the topological and routing strategies lor an IP based networking infiastructure

- O5 I I(now the issues and solution to access shared nrediunr

I nrdorunre Noe o sboK*
Tanenbaum A. S.. "Clomputer Netrvorks''" Pearson Eltlucation. -5th cdition. 201 l.

I - Behrouz A ltrorouzan" "Data comnrunication and networking". 4th edition. McCraw- Hill [clucation. 2017.
I Comer. "lnternetworking rvith TCP/ IP Vol-1". I)earson eclucation.6th lldition.20l5.

O Peterson & Dai'ie. "Computer Netrvorks"" 5th Edition. Morgan Kaulhrann. 201 L

r W. Richard Stevens. "-lCP/lP Illustrated Vol-l".2nd L.dition. Addison-Wesler'" 2011.

O Cor.r* Articulation Matrix

- Slightli.': 2 - \4oderatel_v: 3 Substantially

Department of Engineering Mathematics and Computing
f,

\\

i,
F

^- 'r1ter cornpletine of this course. the students will
io', 

Desc.iption orco',

;

o
t
t
I
0

I ) 4 5 t0 )o I t2 ,sol ,so2

col J J J J J I J -) J

c02 J J J J 3 I ) ) J

co3 J -) 2 2 2 I J J )
co1 -1 J 2 J 3 I I J -l -l

co5 JtJ J J J I I ) J J

\Vr-\ 30.05.2024 20



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE,
cwALtoR (M.P.), tNDtA

Deemed to be University
under Distinct category by Ministry of Education, Government of lndia)

i*a

r, (Declaredc
t
T

c
rt

NAAC ACCREDITED WITI-| A++ GRADE
Department of Engineering Mathematics and Computing

B. Tech. (I,'ifth Semester)
Real and Compler Analvsis

(MAC- 2250522)

a
i

![ ,urse Objectives:
' , -r develoo understanding of real analysis and to introduce the ciassical results of complex variable analysis.llt \!yLrrr Niluwlcuqc aDout conunutty ano ollrerentlabllll\ ol lLiltctton

irr e.qpl21n basic concept of Riemann integrals
.)etelop the skills to appl-v contplex variable firnctions in real rrorltl problents
: r aluation of definite integrals by using contour integ|ation techniqucs.

\tT l:

Il .- Srstetn: lntroduction. Ordered Sets, Real system and Real Field. lrchinredean propertr- of the real-number systepr.
. --'-hr-Schwarz inequality, Finite, Countable. and [Jncor.rntable Sers. Compact Sers. Heine Bore] l-heorenr. perfect Sets.

I -...t.d Sets, Bolzano-Weierstrass theoreut.
\IT 2:
-linuity and Differentiability: Lirrits of [runctions, Continuous Funcri,-,ns. Ctrnrinuitr anJ Discontinuities. Lirnits at

:-:it1'', Continuity of Derivatives, Cauclry Criterion tbr t'lnite limits. Continuitl ar point and in an inrelal. Theorems in
' tinuitv, Function continuous on closed interval. LJnitbrrn continujr]. fheorenrs on Lnitbrm conrinuitr,

fL \lI J:
: :r-rlaflrl and Riemann-Stielt-ies Integral: Deflnition and r-'ristence of rhe intesral. Ret'lnement oi partitions. Darboux

C .'-''renl, Condition of Integrability. Properties ol Reinrann Integral. Reintann Surns. lntegrability ol continuous and

t 
'rutorlic.ftrnction, Definition. Partitions. Sufficient and existence conditions for existence of Rienrann-Stieltjes integrals,

::er and lower bounds, LJpper and Lower integrals. fundarrrental theorems of calculus. Mean Value Theore*s tbr
pr :nrann-Stielties integrals.

\ IT4:

U '.:rctions of Complcx Variables. Lirrits. Continuitv and differentiabilitv of flnctions of a cornplex variable. Analy,tic
-,:ctions- necessarv and sufficient corrdition tbr function to be analvtic. Cauchy-Reimann equations. Ilarmonic functions.I,,,l lne-Thomson rnethod to find coniugate function, Contbrmal Mappings. Bilinear'lransfbrmation: rnagnification arrd

1' .rtion. inversion and reflection

L \IT.5:

| -:esration in a complex plane along a contour, integration of regular function, Cauchy's theorem. Cauchy's integral forrnula.
'l.rrera's theorem. Liouville Theorenr, I'aylor's and Laurents series, lsolated and non-isolated singularity, poles, residues.

C - ,uchy's residue theorem and its applications.

+;#*ffirrpietion of this course. students willbe able ro:

GraspbasicConceptofrealnumberSySten1andtheirapplicationsffi

rt
Descri ion of CC)'s

Analvze various ies of continuity and uniforrn continuitv and conr

!- o: Apply concepts of Riernann Integral to solve engineering problems

J-(.illErogntzsg.tg l!glyz9-!!-upplrc4grs-orc-oltplgl vaLued rurrct6i, nal worla ..g1e*[gpigb_1.1$._----
-.@sofsingirlaritiesofcompIexvaluJrtrnit.;;;i,dllle"'.il;io"i;;;Tid*s,;;oico,iu.,*i,.
3 Rc-commended Books:

waltcr Rudirr" Principlcs of'Mathematical Analvsis 3rd ed. McGrarv-FIill. 1976.

I - s C'\talik lnd SavitaArora. I\4athematical Anal-vsis.4th Eclition. Nerv Agr. lnternational PLrblishers.2010,
\ Ir,)nnusrnr). Fotrndation olCorrplex Analysis. Narosa publishing House. 1997.

e 
I \\ []rotn and R. V Churchill" Conrplex variables and applications. MC (jrar.i, IIill Fligher L.clucarion. I;ighrh Edition 2009

,u rsc Articulalion Nlalrix
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Software Engineering

(MAC-22s0s23)

i;l+

t\D
F
ftf

-E
$D

OL RSE OB.IECTIVES

To understand the nature of software development and softrvare Iit'e cycle process models, agile software development.
. SCRUM and other agile practices.

To understand project management and risk management associated with various types of pro.jects.
To ltnow basics of testing and understanding concept ol software qualitv assurance and software configuration

. lnanagement process.

l!l! nit:t
- -oduction to Software Engineering; Definition, software engineerine-layered Technology. Software Characteristics andH[.lrponents. Software model: Soltware Development of Life C),cle \,lode] (SDLC). The Waterfall Model, Iterative

(f, :terfall Model, Prototyping Model, Spiral Model, RAD lVlodel. Selection crireria of 6odel: Characteristics of

- 
r:;uil'etttents, Status of Developnrent T'eam. Users participation. Trpe olPro.ject and Associated Risk,.t-

-- :Juirernent Ensineering; Definition, Requirement Engineering Actirin. Trpes of Requirements- Functional and Non-S, rctional Requir"ernents, lJser and System Requirements. Requirement Elicitation Methods. Requirement Analysis Methods"
.(;: ;!uirement Documentation (SRS), Requirement Validation. Requirernent Management.

l. nit: 3

f,,.sign Concept, Principle and Methods: Design Fundamentals. Design Principles. Effective Modular Design. Design
r;Dresentatiorrs- Architectural design. Procedural <Jesign. data Directed design. Real l-irne Design. Ob-iect Oriented Design.

il .uplrng and Lohesron.

i.l;:L. Metrics, Project Managenrent and Estimation: Metrics in Process and project donrains, Software Measurernenr,

1:rftware Quality Metrics, Project Management- Basics-People. Product, Process, Pro.ject, Estimation- Software Project
.timatiorr, Decomposition Techniques- Function Point Estimation. Line of Code (LOC) based estirration, Ernpirical

I : .timation, COCOMO Model, Pro.j ect Schedu I ing Techn iq ues.

L nit:5
trruft*ur. Testing: Definitions, Soliware Testing Lif-e C1,cle (ST[-C), Test Case Design, Straregic Approach to Software

I .sling- Verification & Validation . Strategic issues. Criteria for completion of Testing. Unit Testing. Integration Testing,
. rlidation Testing, System'I'esting. Black Box Testing Techniques, White Box Testing Techniques, Acceptance'festing.

fCourse Outcomes
:.tter successful completion of this course, students will be able to:o

C0's Description of CO's
col Explain the various fundarrental concepts olsoftware engineering

c02 Develop the concepts related to soltware design & analysis.

a
a
I
I

Cornpare the techniques for software project ntanagetnent &

Choose the appropriate model for real lif'e software pro.lecr.

co5 Test the software through different approaches.

I RECOMMENDED BOOKS:
i. Software Engineering: A Practitioner's Approach. Roger S. Pressman. McGraw Hill,200l

| 2. Software Engineering, I(.K. Agrawal & Yogesh Singh, New Age Publication, 2007.
3. Fundamentals of Software Engineering. Rajib Mall, PHI,20l4,
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h.
Fr
!\.
lu
hrf oURSE OBJECTIVES:

lU r- To provide the fundarnental knowledge of Data Science
I o To nresent the basic representation and exploratorr data analysis used in Data Science

'\ 
r To understand the working of'techniques used in Data Science

hJ \lr: I

:r-trduction of basics python tool. setting working Directon. Creating and saving a script file, File executio..
ts :aring console. removing variables fi"om environment. clearjnq enr ironment. Conrnienting script files. Variable

fat-;.ltiorl. Aritlrrnetic and logical operators, Data types and associared operations
] L\IT:2
l!'-qt'tnce data types and associated operations Strings. Lists. Arrars. Tuples. Dictionan. Sets. Range. Nurnp1,. Array
,YL \IT:3

i'tirdasdata frante and data frame related operations on dilferent dataset. Reading tiles. exploratorr data analysis. Datal\h repa,'ation and preprocessi rrg

IEL \IT:'l
-- lllear regression' Iogistic regression. decision tree. tree creatiorr *ith entropy,and

ft-.rrdorn forest. naive bayes theorem. K-nearest rreighbor and diff-erent ensernble
- -- i-oblerns"

\ \r'r:S

!)ata visr-ralizatiorl on differertt dataset using rnatplotlib and seaborn libraries, Scatter plot, L-ine plot. Bar plot, Histogranr.
lor olot' Pair nlot. Control strllctLrres Lrsing drfferent clataset, if-else farnily, for loop, for loop with if breaks. while loop,b,',n.,in,-r.

t| ,Jursc Oulcomes
- rt1er cornpleting the course. the student will be able to:

CO's Description of CO'sa
a
Gr
t)

cor Define different Data Science techniques
cCJz App]y different TOOL used for Dara Science t"cniriclre
co3 Analvze different data set and their operation
co4 Build exploratory data arralysis fbr Data Scieltce ntetltocjs
co5 PlllQ Data Science techniques for solving ,e"l ,""rld problenrs

a RECoMMENDED BooKS:

- 
l' Masterirrg python for data science, Sanrir Madhavan\ tI 2' Pythorl Data Scierrce Handbook essentialtools forworking with data,.lake Vanderplas.2,,d eclition

(t 3. Data Analytics using Python paperback, Ilhafii Motwani
4. Data Analytics Essentials, Bianca Szasz

E Course Articulation Matrix

qt
a'

I - Slightly: 2 - Moderately: 3 - SLrbstantialll
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Data Sciencc using Python
(MAC-22s0s24)
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::ji;.

:t

Fl
H)
tsl OPtimization Techniques

Eto:-TSE OBJECTIVES: (MAC-22s0s2s)

lo KIlorv how to formulate and solve Linear Programming problern and Non Linear programmi.g problerns
ts: fo farniliarize rvith [nforrnation Techniques. To explore the Game Theory
* To make tlre student acquire sound knowledge of i,vertorr models

sj \rr: I
inear Prograrnnrirrg problem (Lpp): Historical

B:ethods for solving OR rnoclels, Formulation ol
F:rea; prograntming and applicatiolrs, Dual sirnpler

L \IT: 2

Sron Linear Programming Problems (NLPP): Introducrion of NLpp. constraints problems olmaxima and minirna,
Ul:::":l:l ': 

t::-fornr of eaualols (Lagrangian rnethod). consrraints rn rhe form of inequalities. Dynanric-rogralllnllng: Baslc collcepts" Bellman's optinralitr principle. dr namic progranrmipg approach in decision!f raking problems, optimaI subdivision problerns.
t \t't: 3I-- -troductlon' c'omnrunication Process. A Measure of lnion ation. Measures of other Infbrmation euantities. channel*-jii,'"11;[ll|Xlil;,tnd Redundancv, Encoding. Shannon-Fano Encoding procedure, Necessary And s-rrfirl;nt condition

J \tr: r
' 'rttroduction to game theory, competitive games. finite and infinite games, two persons zero surr game.tslrrecl strategies, saddle poitlt' tnaxnrin and rninimax principle. sorution of a rectangular ganre irr terrrrs

-.:rategies. 
Gr.aphical method ol.(2xnr) and (nx2) garnes.

-T \IT: 5

Qlltroduction to inventory problems, deterrninistic rnodels, classical EoQ (Economic order

c t::H I J::l::;-liLfi:T,'l' llJ::,:il,,1:l Jil ;[:;f;, ill .,::ffi:: 
a .wed, M u,

lI[ourse Outcomes

^ rlter cornpleting of this colrrse, the stuclents rvill be able to:

IOI ProblerrIo2

o4
o5

$ecommended Books:

t i $.l,lj:l*, I ,;i:i?::c;31-.1-1,i"1:,*.:.u::n principres. wirey, 2nd Edition re87

l i 1::"lXj:"?..I::,.q1,a1int1oouction to Linear p.Jg.,*,i,Ja-;;;;;;.o.,, *,,.r, jrd Edition 2008H 
-A.'faha:operations Research an Introdr-rction, p.arson,-9-tr, Eiiii"?i0r+

li'^"J; il::'"",b;il*lJJ,?,T, li ji;" r & Fran c i s G ro u p. 2 0, 4(-nrrrco A Fli^.,1-+:^- trtr^r--:-.Cou rse Articulation Matrix

I - Slightly: 2 - Moderately; 3 - Sunsra,rtriiiy
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developnrent. rnodels and rnodeling. classification. general
LPP. Graphical rnethod. Sirnplex rnetlrod. DLrality theory in
method. Transportation and A ss i gn nrent problems.

pure and

ol rn ired

Quantity) models,

item deternt in istic

Determine the solution of I-;,rea. p-
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the solution of Non Linear p rnnring Problern
Find the Lrse and applicatiom
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List of Experiments

B. Tech. (Fifth Semester)
Java Programming

(MAC-22s0s26)

l. JAVA program to create a class to read and add two distance.
2. JAVA program to create a class for stuclent to get and print details of a student.
3. JAVA program to create a class for student to get and print details of N students.
4. JAVA program to demonstrate example of array of objects.
5. JAVA program to create class to read and add two times.
6. JAVA program to create class to read time in seconds and convert into time in (HH:MM:SS) format.
7. JAVA program to create class to read time in HH:MM:SS format and display into seconds.
8. JAVA program to demonstrate example of friend function with class.
9. Count the created objects using static member function in JAVA.
10. create an object of a class inside another class declaration in JAVA.
I 1 . Example of private member function in JAVA.
12. Local Class with Exarnple in JAVA.
13. Structure with private members in JAVA.
14. Member Functions in JAVA.
15. Demoristrate Example of public data members in JAVA.
16' Create a class Point having X and Y Axis with getter and setter functions in JAVA.
17. Passing an object to a Non-Member function in JAVA.
18. Access tlre reference of an object using'this' in JAVA.
19. Create a class with public data members only in JAVA
20. JAVA program Input Iistof candidatesand find winnerof the E,lection based on received votes
21 . JAVA program to design applets.

22. IAYA program to create a file.
23. JAVA program to read a text file.
24. JAY A program to write and read text in/from file.
25. JAVA program to write a,d read values using variables in/from fire.
26. JAVA program to write and read object using read and write function.

Department of Engineering Mathe$: and Compuring 30.05.2024 25r-;
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Annexure-IXDepartment of Engineering Mathematics and computing

B. Tech. (Fifth Semester)

List of Skill Based project

1. Building Chatbots

2. Credit card fraud detection

3. Fake news detection

4. Forest fire prediction

5. Classifying breast cancer

6. Airline reservation system

7. Course management system

8. Data visualization software

9. Electricity billing system

I 0. e-Healthcare management system

11. Email client software

12. Library management system

13. Online bank management system

14. Online medical management system

15. Online quizmanagement system

16. Online Survey System

17. Smart city project

18. Stock management system

19. Driver drowsiness detection

20. Recommender systems

21. Sentiment Analysis

22. Exploratory data analysis

23. Gender detection and age detection

24. Recognizing speech emotion

25. Customer segmentation

Department of Engineering Mathematics and Computing
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. Objective of Course
E)

co2
CD -- co3 ylh the Tgkeriffi"c.r*rl

ploy discrere mi*et mnOers and abG t;r"* lollo--
Exqlore stoctrEiFaifer.nn-uT.qr.t,o,,, 

-= 
- r "::

\tter successfully co;pleting th

I R"commended Books:

C ) [ff:".T;i;*# i,,:"1.,3n:,::iak.,Mathemarics for Finance,,. Spri2 
fiilffi, yl,Jj H:; J:., M 

",h._;;,'""1 
";,;;,:ii 

i 
"'nilli,,,, 

t 
"i 

;, il.ff;l {,ill ? Problems with euantitativeIra.l.'oJ', wir., n";r.., tj;i;j"'""'"
: ; li:"'&|f,,iffirf:**ji1:|;n:y:'lt'':::'.'^i:9 rs App,ications". venrus pub,ishing ApS (20r)

Depa rtmen t of E-ngin eer-i ng Math ematics a n d com p, tin g 

An nex u re-XI

B. Tech. (Thircl Semester)
Stochastic process and Financial Mathematics

r To oerceive the rnathematicar techniques in financiar sectorS, o l'o explore the concept oltiee anO risky assets

I: xffi 

",,11 

ff H[ffi I l,r"xx Tli H IH,:;:..,,E:''l'L
15 ]li,''"|o"ti",i,'il1,4::'3ij;tr'* il'itrage 

Principle. one-Step,Binomiar Moder, Risk and Return. Forward conrracrs.r - :mor.tization. 
rlrv'ro' urvwrrt 4rtu uecay curves, Managing Risk with Options. Credit and Ioan-'c"ri 

"r credit and
CD L'nit:2

Tirre Value of Money' Sirnple Interest,. Periodic Co,rpounding. Srreams .r par nlenrs. Discrete and Continuous; lornpounding' howlo cottrpare co''poun.ting Naethoar. N,1i,lJ. rturi.r, Discrete tinre \t,rcer: Stock and \lone' Market

- 
)iT:|J' 

Investrrent strategies, rne erlncipie 
"iNo nrlii,rg..'i-rnau,,.ntat rneor.l.,, of orr., pricine.

. i:ffi:T ;ffi',ff[,T1:i;*::LH?,"ffl,::?,,,*',iltx;1,-iln:l:ff1..H:l;)i:liilJ.,J:rji],n Ma. nga e pr.per,1
L nit: 4

; ?ortfblio Management: Risk and Expected Return on a Porttblio. Numerical and Corrbinatoriar optimi zation:rJvnamic
Et i!:ii!il:Jil5r:li.'11""'#:trJ:|,:::*'ts 

MarKov chains una",.q,.ntiar decision ,,uking, r-inear prograrnnring ancr the
L NIT: 5

:: l:Tl'J"Y:]\;"11i.:Il,:X,ji,y,!:l#,.!o'..0, 
o1'srochasric Dirnerentiar EqLrations (SDEs) - drirt, dinusion, rto carcuirrs:

! Course Outcomes

G,
CD

Descri tion of COos

O
E

CO's

col

o
I
I COI

co2
O co3

(20tI).[';i,;..,r, 
"Mathematicar techniques ;; ;i;;;;;, iili'il;":,T:;r[il'H,:X:Js ;: f,l?#0,]11".,,,,,
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Tech. (Third Semester)
Discrete Mathematical Structures

' Obiective of Cours!rI,
$ i: ffl;,#,r;f.1;l,j*.;,T if,:l# 

and discrere nun,cric runcrion

_ To familiarize propositional logic-
fi) [o knorv abour',rheg*pl, ,h.or] anO irs application in cornpurerTo fam i I iarize th e disciete n u,r;.i ; ; ;;;;' ;;, :: : :":::,: :F UIVIT: I 

..-v rrrv urr!,erE ilurnenc runctton and generating funclion

: 5.;-itifuT,l:T:'".li:#ll,#H*:xttffixflil[*,i"J::1j................;[[,T[';;ilii:s:fi,T,1-][?],r;;i?[:Ti
I i:[]::.:'3;; l:l,Hasse 

diagranrs, upper bouncls, lower bounds. \larirnat and ,rinirnat erement. first and tasr etement.

- J**:f 
.;;o'ffi;'.:'",lTllL1-iH;,*'l,JJi::i"' rn'q'urii"'"llni" no,,on,o.pi,i,,,. iui ,.. i,o,o.pr,j;;,;;;,;,;,.' ;;i;.:.

u :'Ji:""'i;?j::;fl:1il,:T:ilili:[ 
;?1,-;",:?":i;liii;"l"JJil"T?:i:::;,:1il ;llf;,,agranse 

,heorem ,e,ds. ,inirnai
ui)'[;l'phs' incidence and degree' isomorphisrn, sub graphs and union orgraphs, connecredness, wark. parhs and circuits,

:fui'#7,ffi[{i}-'#ii;{:nr:m:1,:r!ir*uu**i*',.',ff;:tT,.-'#rfil},r::,r1,:l
r.'iJ:",i,1',;::',,:".i'x..:.i:;::.illi:::,,;h 

1,,,1;ff,::J,1Jil:::1:,,#.",,1,:Tl"l"i:,,:::1.;?:;fi,:,l:il 
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,tner completjng this course. the students will!-o's lpesc-m
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tql_ _
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(MAC - 32s0322)

be able to:

_o5

}'ecommended Books;

Ct 
1|,.i!.Ji1[i\ t:.,Y'il:il:J;:ii:Xiff.iflicar Structures rr ith Apprication ,o cun,pu,., science. Mccrarv-rriil. rsr Edition 20 r7c. L L i u : D i screre M lrh t m ai i c s. 4,r,iJi i i,,r"i o', :t Rosen: Discrere Marherratics ;;,; ;,;;;ir;ions.,\4ccrari Higher l-.ci. 7Lh F.dirion 2008.: N llersrein: fopics in Algebrri. 1v;i.r, iI; oj:tion 2006.

f ourse Arficulation Matrix
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NAAC ACCREDITED WITH A++ 6p4p=
Department of Engineering Mathematics and computing

T,
e, Course Obiectives

Ilccognize the concepts and principles ofoperating s) stcnrs.
r I)rovide comprehensive introduction to understand thc r-rnderlling principles. techrriques and approaches r.r'hich constitute a cohcrentbodl n1 |i'n,,tt lcdge in ()pcrilttng s) stcms.
r To teach understanding hou'the various elernents thar Lrndcrlie operating s)stcm interact and provides ser-r.ices lbr execution ofilpnl rcatron solt\vare.

Unit l: lntrocluction: Evolution of operating systems, Types of operating systems. Different views of operating system,
operating system concepts and structure.
Processes: The process concept. systems programmer's vieu'of processes. operating s\stem services lor processes
nranagement, schedul ing algorithrrs, performance eva I uation.

eD [lil.3;Jiliffi,ffi1:l-"'#;1j,,ff,;T[J;;i]il1:T:il;'J:l;Jl;li:!l:!;*,:L::;Ux,i,x?,i; J;[:;1,,'1"'r]- 
page

u $;:J;"H:'il,",T',#'.ilil:l''iil'l"ltxi'l:T:,::THH!',1;;i.l;:"';T:'J":;':Jil"i:";,;:ll;ul;f;;H"il
U :ffiiili1JJ,:?ff-ing, 

critical region and conditional critical resion. monirors messages.Deadtocks:Deadtock prevention,

t, yl'j"j:_^Yass Storage system - overview of Mass Storase Srru*ure. Disk Srructure. Disk Scheduling anciLVlanagement. swap space management; File-S1,stem Interface _ File concept, Access methods.
a, 3,i::1":^l':,:ture. 

Directory organization. File system nrounring. File Sharing and proreoion; Filesysrem Implenrentarion-- t lle s)'steln Strttcture, Directory irrplerrrentation. Allclcation Methods.Free Spaie Management. tifTiciency anci perfbrrnance,

U ffi::l:?".rrrmance measurement: Monitoring and evaluarion inrroclucrion, imporrant trends affecting performance issues,

I ;iJ.J:JIHffi;i::[::ff il3olLu,uu,'on 
are needed, perrorrnance ,neasures, evaruarion tecnntques, bottrenecks and

I Case study: Unir Operarine Svs1s111.
( ourse Uulcomes

G, Af,., *rpl.,b" 
"f 

this course, the studerrrs would be able to:
CO's Description of CO's
COI Outline the basic
co2 Analyze the workins of Irng s\stem

_E_pqin. the working of various scheduline/allocation a

Measure the perfbrmance of various schedul in g,al Iocation approaches

Recommended Books:
L Silberschatz. Calvin:Operating Svstem Conccpts, Wiley.9rE.20 I3.
2. Stalling William: Operatrng Svstenrs. pcarson Education. -j,,F.. 2006.
l. Anclrew S. lanerrbaum: Moclern Operating Sy,stems. lit:. pHI.2006.
4. .1. Bach Maurice: Ihe Dcsign o1-t.]nix Operating Sl,sterrr. Pearson.First t-,clition.2gl55. Bovet & Ccsati: UncJerstanding the Linux Kernel. O' Reilr,. 3/ll" 2005.
6. Peter Norton: Complete Guide to Windorvs Xp. SAMS. 2002.

Course Articulation Matrix

I - Slightly; 2 - Moderately: 3 - Subsrantially

Department of Engineering Mathematics & Computing

::' ,,tiil{J

B. Tech. (Third Semester)
Operating System Concepts

(MAC - 32s0323)
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co4
co5 the various operating s!'stem problerrs,issues

)ol ,02 )o3 ,o4 )o5 )o6 >07 ,o8 )og )o 0 ?o I )ol2 ,sol ,SC)2
ol J -) 2 2 I

-) J J
o2 2 1 )
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Department of Engineering Mathematics and
B. Tech. ( Ihird Semester)
Data Structurcs and Algorithms

course obiectires (MAC - 3250324)

Com puting

Graphs: Related definitions: Craph
schernes- Depth first search. greadth
al.r,rorillrrn. Spar:,.' Matr.ir,
C'ourse Outconres
After cornpletion of this course. the students wourd be abre to:

Description of CO's
Orrlir. th. brri.r of Algori,l.,*ffi

To be larniliar with the use of data structures as the foundational base for computer solutions to problerns.o To understand various techniques olsearching and sorting.o To understand basic concepts about stacks, queues. rists. t-rees and graphs.Unit: I
Prerequisites: Array. Structure'.pointers, pointer to structure. functions. paraureter passing, recursion.Stack and Queue: Contiguous i,plemeniations of stack. various operations on siack. virious polish notations-infix. pref.ix.postfix' conversion from one to another-using stack: evaluation of post and prefix expressions contiguous irnplernentation ofqueue: L,inear qLleue, its drawback: circurar qrara; various operatio,s on q,er-re..Unit: 2

ceneral List: list and it's. contiguous implerrentation. it's drawback; singlr linked list-operations on it: doublv Iinke<j list-operations on it: circular"linked Iist; linkecl Iist using arra),s. i-inked irnplerrentation of srack ;r;;;;.",."r;"rirooul.r,,"r.of Linked List, like polynonrial representation, Joseplrus pr.oblenr.
Unit: 3
Trees: Deflnitions-height, depth. order. degree. parerrt and children relationship etc;Binary,Trees- various theorems. cornpletebirlary tree' almost cornplete binary tree;Tiee traversals-preorder, pre order and post order traversals. their recursive and non_recursive irnplementations: expression tree- evaluatron; Linked representation of binary tree-operations. Threaded binarvtrecs; lorests' conversiot't of fbrest into tree. Heap-definition.AVL. tree- definition. insertion & deletion operations; urr,l",'Jl'.olB tree and B* l'ree: defrnition. order" <Je-gree. operations and cornparison.
[.]nit:,1
Searching' Hashing and Sorting: Requiretnents of a search algorithm: sequential search, binary search, indexecl sequentialsearch' interpolation search; hashing-6s5;ss, rrethods. collisio"n, resorution 

"i."iliri"",'.iuir,ng, Internal sorling- Bubblesofi' selection sol1 insertion sor1, quick soft. merge sofi on Iinked and contiguous list, shellsort. heap sofi. tree sor1.Unit:5

-representatlons- 
ad.iacenC.. matrir. ad.iacency lists. ad.jacency rnulti-list. traversalfirst search: lVIiniiIuril spanning rree: Shorlesr path argorithrn: prim's.Kruskar&Di.jkstraI

;t
c
t'
s
t,
t,
c
t
o
t
t
o
t
T

I
I

_qO]__ J Explain rhe working of ti,reanN* LrearEar.a ,rilct,r;;-
+4.+ -f laErllleelreuree@srul*oluJipJcirrc p,o

Explain the working of linear/Non LinearAat.a ,tilctur;;.

Recommended Boohs:
I AM-l-anenbaum. y L,angsam & MJ Augusrein: Data stru*L*e using L.. pHI.2007.2 Robert Kruse' Bruse Leung: Data struct"ures t R.ogran-r n.rigr'i, c. pearson Education,2007.I llichard' Gilberg Behrouz, Forouzan: Data structure A pseudo cocle Approach with c, Thornson press,2005'l Jean Paul rrernbly. Paul Sorenson: An Introduction to Structure with application. TMH.2007.
: N Wirth: Algorithms I Data Structure: prograrrs, prentice Hail, 197g.6 Sartaj Sahni : Data structures" Algorithnrs and Applications in c++, Universities press,20l4.
Course Articulation Matrix

--Y+ I ':g!:Iy lne apploprrate qqlg Jllllcture rq :qlv:1p99ific1rot,t.j,r,
-:: j_ _ | 4lel y,e tle pg,&1rrlelSgpl *i 

" 
r' d 

"lqj[qgr, 
*gdiq 

" rp, I i -i, o,,s 
---

_c9l __ 1 E-,ul,qql9!Sl[rtr.,3!S-;,pi.r,", q1,rqir"_U_qq@

pql
fos

Moderately: 3 - Substantiallv
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Department of Engineering Mathematics and Computing

B. Tech. ('l'hircl Semestcr)

ht Numerical Techniques

13 Cour:se o-biective (MAC - 3250325)

F, : I: il::[j::;ffiJrj #lJff,"liB.:;1?x"Jiii:i;i,i,l[1ff],j,,fferentia, and rn,egra,ion

fi, L ,it l: 
1'o explore the Finite Difference Methods

cr .::,';T,i.?l[ilffi1J'i];$liiliJilil,l,l] iiT,i;[:T:ff:Il:"#i:il:,i,?,li,Tili;trX,?J,1ff,:?1,#: .J:il:
tI 

': rhe Approxirnation of l'unction, Error in Approxirraion
Jrlectron method' RegulaFalsi method, Iteration'nethod. Newton Raphson rrethod, Secant method. convergence of iterativelQ, rethods.
L nit 2:

S \latrix algebra, Solution of sirnultaneous linear algebraic equations: Gauss elimination. Gauss .lordan rnethod. L.tJ:ecorlrposition' Jacobi method, Gauss Seidel method]SoR rnethod, Ill and well condifion of equations. Condition of afr| )'\stem and stability issues', Finite Differ.r..;.-;;;;;iollu.r.*ara una..nt.ui oiJrators. Shifting operators, Averaging'Jperators' Diff'erences of a polynomial, Factorial Notation. Relation between operators.!) {. nit 3:
\ervton's forward and backward interpo.lation lbnnula, Lagrange interpolation lornrula. Dividecl diffbrences and Newton.si' :ir ided diff'erence forlnula, Inverse lnterpolation, Nurierical diffbrentiation, Nunrerical integration: Newton-cotesntegration formuras, Trapezoidar. Sirnpson's rures ( I/3 & 3/g)an<J weddre rures.i, L nit 4:

's nrethod. Modified Eurer's method, RungeKutta rnethods fourth order.method. Nunrericar sorurion ol the simulton."o* linear dillerentiai eluation.

I, :,iT:1:?',i:lfJlr[:"#:T'Ji:[:.;"ffi,,:,; te ditierence ,,ethocr \u,ericar so]urio, of paniar Dir]-erentiar equations.

It .rftmnis course, the students will be able to

-rar.,lor series method, picard,s rnethod. Euler
U \lultistep methods: Milne,s predictor corrector

:econd order d iflf'erential equation.
U Lnit5:

(l
(l
C,
e,
(D

t
iD

t
t
t
t
t
I
I

^ B. S. Grewal: Higher Engineering Matherratics, I(hanna pubrisher,43,d Edition.20r5.
: B'v.^Ranranna: I-righer Engineering Matherratics. Mccraw H iil. r,, ij,r,o'r,'ri'i ,. 

"' '
-l S'S Sastry: Introductory Methods olNumerical Analysis. Plll Learning private Lirnited,4th edition,2007.I J H Mathews and K. D. Fink: Numerical Methods using MATLAu, pHI, 4th edition, 2007.-i C'F' Gerald and P o. Wheatley: Applied Nurnerical Anaiysis, pearson Education, 6th edition, 2006.6 H. K' Dass: Advance Engineeiing Mathernatics. s. chanja.r;;;;;,;;;j";.;.;;i;:"''

Cou rse Articulation Matrix

Description of CO,s

c02
c03
cC)4

cos
Recommended Books:

igh Moderately; 3 - SLrbstantiaLlv

Department of Engineering Mathematics & Computing 30.05.2024
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Indian Constitution and Traditional Knowletlge

course objectives, (MAC - loooool)

' 
'l'hc course aims to provicle slucicnts with the conliau.us. corrprehcnsivc and cr:mulatr'e unclerstantling or- Inilian Kn.*retjrcl radition {}'hilosophr" Lansuagc. i\rt) and ir. ,,,,,,icr,, inl.;;;.;;,;,;i; ;;u anrrrsis 

tclerstanding ol- Inilian Kr

' lt intencls to conne cl f he students. ir.rodern aclvanccd Jino* ledge s_\ stctn ri irh the roorsollndianKnorvledgc"l raditionfbrtheirclcveiopmcntandhetterunderstandirg.Ilhccsscntiarsor 
thought process. inte,ection antl. inf'erence.

' I'o impa.t the knorvledge o1'the Yogic Science and.an insight into Sanskrit Literature this wiil promotc inrerest among stlldents indiscerning the significance of hearth-and ruiscrom ruitr., o,, inir.n'p.rri.i,,r..o [-he objective of thc syllabus is to f'amiliarize stlrdcnls r'vith the essentiar reatLrres ancr basic principres.r.the constituti.n.1. Incria.

Unit-l
Introduction to Basic Structure of Indian.l(nowledge System. IJornogeneity of modern science ancl Indian I(nowledgeTradition, yoga: promoting positive health and p.rinuiiir. Cur. S,rai.,Unit-2
Indian Philosophy or Dracaenas: Jainism,. Buddhism, Yoga, Saliva and vedanta, Indian Linguistic-lradition: panini,s

L,,,ir.Authuutlha' 
Indian A.t; Maryanna.t, Buddhist at Guptaari rvrrJi,, Arr & culture, Contemporary an. case Srudies

Nature and sociopolitical science, Definition. elements and theories of origin of State (Sociar contract and
iL"J#ffi:]'"Hff:T#$reatu.es or civil so.i.tv, lriiu], poriti.ur "n,nug'nt, Raja na,r Mohan Roy, Sr.van,i

( rrit{
covernment: Definition and its characteristics.-l rpes and rneaning o1-Legislature: composition, Function and Role olthe Parliarrent (Lok Sabha and Ra-i1a Sabha). Ihe Poriers. posit;c,n and Role o1.the presicient. prime Minister and the
,tX1ffi'd",:||l;T1ff,:[i[ij]ol'otth.co,.r'norandtheChier\linisrer:co,positLonanctrherore or Supre,re court.

L nit5
Prearnbie' conventions, Sovereignty of the constitution and the Rule oi Lari. parljanrenran Denrocracl. Federalisnr.
::.J,iiji,ffi:irT:::,,i[i [:H;fr:"-r 

Rights, oi,...tiu. p.in.iir., orstate poricies..d i,;.l;;;i;i;;;r.,Ti..rion
Course Outcomes

a,
t
I
t,
a
l'
t,

lrp:ui.:,h:u,i 
t ilruna, ie

(l
!,
t
t
t
t
i,
I
o
t
t
I
I

,/. O. P. (lau ba.politicu l'f he,or1,, Macrn il lan.( lalestcd ition )l. D.D.Basu./rra.ocluctiontotheC.onstitu.tionoflnrira,(l,atestF_clition).

-f N G 'la1'al&PratapBhanuMeht a.tlteor-/i.trcl('ontpunionof I'ctlitit.sintnclia.2000.l. W.H.Morris-.lunes" !1rc(jovertlmentun;dpoliticsoJtnciia
-{ S*'a,i.lita,lanand.Horrsticstrcnceandvr-danr. Bharti-,,aVidrabha*,iin
6 v Shivranrakrrshnan ([',cr.). cirrturai Heritap.e or'rndia. I]hartil,avidr abharr.an. Murrbai

YogasutriiolPatalr.iali.RarnakrishnanMissior].K.,lkJ;

3. PaniniShiksha.Motilalllanarsidas

I VN.lh. l-anguagc. t'houghtancll{calit_v
I 0. Krishna('haitanra.Arrsollndia. \hhinarpuhlieirtiorrs. l9g?

Department of Engineering Mathematics & Computing 30.05.2024
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(MAC_32 s0324)
C/C++

NAAC

Department of Engineering Mathematics and comprtinf 'nexure-XII
List of skill_based mini projects

f)ata Structures and Algorithms

;; l. Linked l-ist Insertion
2. Linked List Deletion (Deleting a given l<ey)

cr, 3 Linked Lisr Deretion (Derering a key at given position)F. ? fi iJ"fffil:i; l?ff::.i :1.::*:;,*'*:i;,Uied L s,

C, 6' Horv to write C functiors that nrodify head poinrer of'a I_irrked Listl7. Swan nodes in a linked list without swappirrg dataSD U. Rcrer.se a Iinked list

f ?^ Merge tr,ro sofled Iinl<ed lists
lu. Mergc Sorr lor Linked Lists

;) I L Reverse a Linked List in groups o1.-eiven size
12. Detect and Remove l_oop in a Linked LisrCf I3. Add two numbers represented bi linked lists lSet I

if l-i Rorare a I irrked I i_sr

r). L'rrcular L,inked I_ist Introdr_rction and Applications,
f 16. ( ire Lrlar Sirrgll Lirrked Lisr Insefliorr<

I 7. CircLrlar Linked List TraversalI I8. Split a Circular t,inked List into two halves

., 19" Sorted irrsefi for circular linked list
JU. Doubly Linked List Introduction and Insefiion

C1) 2l . Delete a node in a Doubly Linked Listn ll [itiillt ::,3y,hlr*1";,,_,,,
fi, 2-i. Merge Sort for DoLrbly Linl<ed Lisr

15. lntroductiorr to Stack

{l 26. Infix to postfix Conversion using Stack
)1 . Et'alLration of Postfix ExpressiorrC,roD J6. Keverse a Strirrg usirrg Stack

f 29. Implement two stacks in an arrayj0. Clreck for balanced parerrtltcses ilr arr erprcs:ionO -11. Next Greater Elentent

o ll $i,l'ii1;;.::il'::ffi,'.n
Q, 34. Design and Irrplernent Special Stack Data Structure

35. Implement Stack r-rsing eueuesr 36' Design a stack *itn Jp"iatiot.ts otr rriddle elernent3T.How to efficientry irnprernent k staclis in a singrea ,, il;,t;.,ack tr:irrg recursiorr

O 39" Q.ueLre Introduction and Array. Implementation
:10. Linked List Implernentation of qr"u.

t 4l . Applications of eueue Data Srr;rure
,12. Priority euer:e Introduction

)epartment of Engineering Mathematics & Computing 30.05.2024 
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NAAC ACCREDTTEO WtfU e++ 6gajf, 
-

+j. ueque (lnrroduction and Applications)

C -14. Irnpiementation of DeqLre using circular.array
.15. Implement eueue using Stacks

t' 46' LinearSearcll,Binarys*-ar"ll,Ju,rpSearch,rnterpolationSearch,ExponerrtialSearch

r t';H:l,"JrSort'Bubblesoft,lnsefiionSofi.MergeSorr.HeapSon,euicksort,RadixSort,countingSort.BucketSt

f . 48" Tree Traversals
49. BFS vs DFS for Binary TreeG, 50. Level Orcler Tree Traversal

., ll flJJIll'i;:1,il:,:1,1i,",in",, Recursio,
u 53. rnorder Tree Traversar withoLrt recursio'r ancr without stacri!

Ql 55. Maxirnum Depth or Height of a Tree
(r! :1 LI"' are given two traversar seque,ces, can you construct the binar.r treel: i. C'lone a Binary Tree with Random pointers
r 58' construct Tree fronr given inorder and preorder traversarsi9. Maxirnr.rrn width ol.a binary treef 60 print nodes at l< distance fi.onr root

C 9] li,rr.^lcestors of a given node in Binary Tree
62. Check if a binary tree is sub tree of anotier binary treel, 63. Connect nodes at same level., 11 illlill,l'il"iffiti."

I 66. Mininrum value in a Binary Search Tree
67' Inorder precrecessor ard successor for a given key in BSTf 68. Checl< if a binaryz tree is BST or noti g3 ffi 3;;H: i5:ffili'_l?":.-cr rree

il 71. Binomial Heap
72. Fibonacci Heap

|ll 73. Heap Sorl

Al 
74 Separate, Chaining for Collision Handling
/). Upen Addressing for Collision Harrclling

t 76. Breadth First Traversal for a Craph
'7. Deorlr First Trarersal lor a CraplrI , o. /\ppucauons oI ueptlr Frrst Searclr

, ]f Applicarions of Breadth First Traversal

- dU. Uetect Cycle in a Directed Graph
| 81" Detecr Cycle in arr Undirected Graph

82. Detect cr.cle in an undirected grapho
t
t
o
a
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Computing Lab

(MAC_32s0326)

liumericalrechniques Using MATLAB List of ropics in Experiments

Introduction to MATL,AB and Simple calculations u,ith MA]-LAB.
Creating Arrays and Mathematical Operatiorrs in MATI-AB.
Two Dirnensional Plots in MATLAB.
User Define function arrd furrction file.
Loops and Conditional Statements in MATLAB.
Polynorn ial and Interpolation.
Application on Numerical Methods:

a. Solving Algebraic Equations of one variable
b. Irindirrg Maxima & Mirrirna
c. Nr_rmerical Integration.
d. Ordinary Differential EqLration.

8. Three dimensional plots.

List of Experiments

l.lf X=! 4; 8 31, Find

a) the inverse matrix of X.
b) the diagonal of X.
c) the sum of each column and the sum of whole matrix X.
d) the transpose of X.

l. Plot Sinc function in MATLAB. where Sinc (x) : sin(x) / x, and _2n S x < 2n

i. 3-D Plot of functiorr: y:xcos(x); z:exp(x/5)cos(x)+ I fbr 0 < x S 6n.
l. Root Finding

a) Program for roots of (x):0 by Newton Raphson method
b) Program for roots of f(x):O by Bisection method
c) Progranr for roots of f(x):0 by RegLrla-Falsi rrethod.

i' Solr-rtiorr of a system of sitnultaneous algebraic equations using the Gaussian Elirnipation procedure.6. Detenni,ation of Eigen-values and Eigerr,ectors of a square matrir.
1' Solution of a system of simultaneous algebraic equations using the Gauss-Seidel iterative rnethod.8. Program for solving tointegral of a given function usin-e Trapezoiclal Rule
9' Program fbr solving t.tutnerical integration by Simpson's l/3 rule. l0.prograrn fbr solving ,unrerical

integration by Simpson's 3/8 rule.

1 I' Prograrn for solvirrg nutlerical solution ol'an ordinary differential equatiop usilrg the Euler's rnethod.l2' Program for solving nulnerical solution of an ordinary dil'ferential eqr,ration usirig the Runge-Kutta -4th orcler
nretliod.

Department of Engineering Mathematics &

...li*!

4lii=

TD
) t,

C
il
T
I
I
G'
c,
t,
I
t
€D

U
t

i
(,

I
e,
I
I
t
I
a
a
a
I
a

I
I
I

I
I
r

30.05.2024ComRutinB 

*

.\N,--iy Am \,4 ,.,snv

i6

V



MADHAV INSTITUTE OF TECHNOLOGY &
(M P.), tNDtAa

(i
(!l
Fl
G.
Fr
6rACou rse 0utcornes (CO,s)

crrrbr.r & crd./ *rr|}1-eu,Y 
& vII Sem.) Julv- Dec. -2023

t -- lhastic process &(Rl .rnemarrcs trrnance
- :150321 )

FlD

ra
3
s
r::::::yathernaticar

5:5't::21

I
|I,
TD

, ;rating System

i] -cepts
:: srl323)

Outline the basic concept of op-ratin[sysffi

q,
t
I
t

Analyze the workinq of operatrg rrrt.",

Examine the u,orking of various..t"drll,U rll"..t,". rpp...L*
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Empioy discrete markei models @

Identify rhe concept of Croup Tt*rry

\,/
tN/
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ription of CO,s

Define and describe ,u.ketffi
curve

Analyze fiee risk assets in firunciul ,..to.

Deal with the market risk r.uru@

Expiore stochastic d i fferentiai

Acquire I(nowiedge oi.ser tlreory

Analyse the concept of l_attices

Derive the lnferences frorr G.aph-l.,eory

Illustrate the Discrete nu,r.ri"ffi

Measure the perfbrmarce of vario

Explain the working or ffi
Identify the appropriate Oata

Analyze the perforrnance olvariou, Out.r rtrr.t*.E tf-,.i, appI""t.^
Eva.luate the time/spa.e co,npG*iti., of;am
applications.
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A".G tptt'fyand design the topolosrcat ''
f"t.l ".,*"tking 

infrastructure 
-mffi '"@ss 
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AnutY*. various Propertles
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imut ,otutron uting PER'I/CPM

,G(" 
--u 
i r. t r.l. r-n o * r. a gt I t -clf; 1lfe1 *

n';r\;r,. ,f-'. dir-fcrent models 9f 
intltor>

otiittit surroundings'
to becotle lllore aware I

orobi.,..r..rt arrd their

sustainable solutions'

ul-IPVE (1000008)

Gliere in (humaneiustalnauIs 5t'!l "':-=ri, 
aom*itnra,rt t**.ards rr,iai il:er

to U..rri sensitive to t

1,""*.t. ;;;;;t relationships and h-umane s-oclel l - ----values. humane relattonsntps ar'' 'ffi-to-day settings

;;tt,, *t.,a--.---t tne> t.lave learnt to therr o\\n 'crt

in real life'

ll ir r.ind

to h;; better-cryrcgEb i I ity

i col
L-- 

-

]-* ture and select

-* n*f>r.. thc requtretntnll to' 
1;",1::1,,.;; -, 

.. .'",'1.'s1g.

ilro-lt-qo,PrgPttllq-dv-giotGu'+rr:''ry-?lr''e!1qlqsE!--Eo'-*Put.. Networks

(2s0s0l )
c()2

iate living in harmon with self and others

E-n gi nee r i n g Rel ia b i I itY

(2s0731 )
30.05.2024

$'rr
Department of Engineering Mathematics & Computing

Acquire rfr. f""*ttagt lfl:t**

cor I 5.t.t'nint tnireliahilitl of's)stetn '-
#rl=m19194;*tu*tt-r'.'"--t-t>lt"rreliabilit) 38

n-rft ..1 ,"\-- \(fr," tq



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR, (M P ), tNDtA

(Declared
Deemed to be University

under Distinct category by Ministry of Education, Government of tndia)
NAAC ACCREDITED WITH A++ GRADE

c03
co4
cos

cor ]'ellthe basic eieinents and concepts related to distributed system technoloeiii

Distributed Computing
(250732)

Mathematics - II

2 r 0002s

f,,Iathematies - |

21 000il

Fou nclation
Computational Science
(680r r I )

Probability and
Random Process

( 2250 I 06)

CO4

CC)5
Compare various distributed s\,sterr

Ierns

Apply'the Fourier series ancj Lapiace Trarlsfbrm
Problems.

ior solving engineerinu
i

Soive Ordinary Differentiai Equation of Second Order
I

"::l:_:1 ".j:*.r .-,,,_,"1,.,", ur JLLUilU Uruur_

Solve parrial OiffeLerrtrai eqrat,o,-rs applrc.t,on for -"r.,o-r, .rgi*.ri,-rg]
lems.

Solve problerns of Vector Calculus.
Apply probabiliti., theory rvith distributions fbr
data.

statistically analysis o1' given

Apply dit'ferential Calculus in basic engineering problems
Use i,tegration techniques to detemrine the solution or uaiious conrplex

roblerns

Solve the diflf-erential equations by various rrethods
Solve the problern olrnatrix
Concept ol Boolean atgebra ancf-grapll lh*r)t

Acquire Knowledge of set theor).

co2 Analyse the concept of Lattices

co3 Identify tlie concept of Croup Theon
co1
cos

I nterpreting rhe th eorrl ot' p--U.Ui 
t iti ..d,tscl,st.i b rt,o^

c02 Evaluating the Skewness, Kurtosis, cLrrve fitting. correiation and regression

Applying the various test to validate the hypothesis

Linear Algebra I !91 i ?.t:',1i".,t. :_.lutro1 of_Mgtril___-
CO2 Find the analvtical solution of algebraic strucrures'

t 2250 I 00)

CO{f tt,,rt*te tfre iorrcept of= f *re. proar.t rpii*
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Deemed to be UniversitY
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Department of Engineering Mathematics & computing
Action Taken Report Based on course outcomes (co's)

(MAC- III, V & VII Sem.)

July- Dec, -2023

More numerical questions should be solved in tutorial classes

More tutorial classes should be conducted for doubt clarification

lf necessary, additional classes to be conducted other than remedial classes

Emphasis on rigorous exercises through assignments

Provide various numerical problems in tutorial sheet

Tutorials should include real world application and problems

creating interest of students for solving practical problems

More lab session will be planned for slow learner

Explain various aspect of analytical and numerical problems of different courses

Discuss various analytical and logical problems for enhancing their knowledge

Extra time will be given for slow learner

euiz contain vast variety of problems including numerical, analyical and logicai problems

Focus on slow students for improving their knowledge

Motivate the students by regular interaction with related topics

30.05.2024Department of Engineering Mathematics & Computing 40
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(2s0321)
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Operaring System Concefi?5032, -
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Optimization Techn ues (250505)

_uxlt! 11q00008)
Engineering Reliability (r50?31)

Pi:lfi!yt:g ggmputing (2s07O
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Srrhiect .Q, c^.t

Eng_e. N,lathematic

Engg.Mathematic_s_ i (ME_10001l)

I Ergg.Mathernatic*- --..-..-s- I (CSE_ l00oll\
Lrnear Algebra (Atn_zso tool-

i Lin.a. atg"U.u (pntoiXOtoO)---_.--
I Linear Atgebra (IT_I OT 250100)
Linear Algebra tCSDlrO IOOI.--.--_---
Lir"r. ,llg.b* r atMiJSO t O,
LinearA_lgebrarffi
Linear AIg.Um tZSO t OO)

Performance

3.39

3.67--
3.49

Level

good

V. good

good

3A?
good

V. good
3.47

3.49
;-
3.69
a-;;
J,J )

3A9

good

good

V. good

good

good

V. good
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(Dectared under Distinct 9?tgsorv nv uiiiitiy."oiz'irrl",,rr, Government bf tndia)NAAC ACCREDITED WITH A++ 6P4PE- -'
Subjec & Code

\laihematics- Ii (

ttuth.nluti.r- II (E
Ituth..uti.r- II (E
Ituth.*uti.r- ll (E
Muth.-utim- ll (

ProUunitity A Rand

ProtuUitity A Run

ProUubility & Ru,

Perfoimance Level
J.l> good

3.67 V. good
J.-) | good

3.29 good

3.49 V. good

3.3 5 good

3.47 good
1 1a),t) V. good

3.49 good

i ii.:'?,tii',:t1,.trl: .l'Lrt;.1,;lil,rlt.i,. s r: :,,.l.ilju,,tr.:ti. - ".,.i,..,,, i.
.i1;tr-r. - !.1:.,,. .iii.li.tl

Subject wise Performance & Level for II & III_ Sem.
i*llgg" 63;l{irer',*{ics- $} & Fr***hi{ir3,*l S,xllr}*+re prlrrtas}

3.80

3'40 h1d **&.; -*sli,* ffi tr#il l

i33 rH# r$# ,{r: XS- tr; ry$ ffi ffi ffi
$d* -,S $u*" .ru*" $u*" odot o-"-t" o*d

*E Performance i

i

Department of Engineering Mathematics &Computi ng

^r' ,.-;d-r-. -.[l ,,'' I\ -t

\\ ./

\\,/
^ C\ " 30.05.2024

^(,^lt fl /a



rr
Cr
(t
fr
e
fr
r}
a
il
llr
CI
ct
a
Il
I
a
ril
T
r
C
C
t
I
I
t
t
t
I
t
t
t
t
t
t
t

t
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NAAC ACcREDiTeo wrrH a.. b*naoecourse curricurum Feedback by F'acurty (Jury- Dec. -2023)
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Subject & Code
Param eters of Curriculum

Stochastic Process & Mathematics Fanniace (2s0321)
Discrete Mathematical Structure 1ZS,O:n)
Data Srructure and Algorithrr (250324)
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Corrputer Nerworks (25050 I )

\urrerical l-echnique (250325) Q I. I'he availabilirv of' books & ll_leaming material in theirrstitute is gooti, 1et..o.. grve \,our opinion).

Q2. The Courses and content are up to date. please sug-eest if.you,t-eel any new course(s) need to be introcluced t.ir..t cr',rr.,ltneeds & technological changes?

Q3. 1'he course curriculum/s,r,llabi a.re helplul in rnecting thehighcr studie's/placcnrcnt rcilLrirr-rnents ralt",iir* to prcscntglobal trends. ipleasc give suggestions il.anv) "

Qrl. Thc course / contcnts in -t,our clomain/arca are rvell desipncdand liequentll, updatcd. hence need no .rrnng..r;i;_#j];1;;
f'eel sorle changes (new content to be adtJed or

Q5 -l'hc 
cLrrriculum is capablc of.inculcating Iite-long

abiIities in studenrs. (An1,suggesrions" plcase i'i,,.1 teto*)

\/
.\'\,'

Real and Cornplex (250502)

Jata Science using python (250504)

Optirn izat ion'lechn iques (25050-5)

LHPVE (t000008)

Engineering Retiabitity (25013 t)
D istributed Computing (2507 32)
\lathemarics - I (3t000tl)

\ 1 ath enr at i cs-

L-rnear Algebra (2-50 i00)

trobabiiity & Random process (250300) 
_-=__-_---]

_l

Department of Engineering Mathematics &Computing

^ , r,Rl/-\ \\

l

lcarnins i-i

l

30.05.2024
_a) /^, //\\



3
o
t
a
a
a
r}
il
a
*

a
a
I
t
e
e
t
a
C

t
t
I
O

I
a
t
t
I
t
i
n

t
i
t
i

MADHAV INSI'ITUTE OF TECHNOLOGY & SCIENCE. GW'ALIOR (M,P"). NDI,}
Deemed to be University

(Declared under Distinct Category by Ministry of Education, Government ol tndia)
NAAC ACCREDITED WITH A++ 6PgPg

Course Curriculum Feedback Performance & Level:

Iraculty on MOODLE)

Department of, Engineering [,] athematics &Computing

FEEDBACK (by

II,V&VIISem.

s.iiu;7,x

:\.rltiAx

$s#

Subiect & Code Performa nce Level

Stochastic Process & Mathematics Fanniace (250321) 5
Excellenl

Discrete Mathematical Structure (250322) 5 E,xcellenl

Data Structure and Algorithm (250324) 4.96 Verv Cood

Numerical Technique (250325) 4.98 Verv Good

Computer Nqlworks (25050 I ) 4.87 Verv Cood

Real and Corrrplex (250502) 4_96 Verv Good

Data Science using Python (250504) 4.92 Verv Cood

timization Techniques (250505) 4.97 Very Good

UHPVE (1000008) 5.00 E,xcellent

ineering Reliability (25073 l) 4.95 Verv Good

Distributed Computing (2501 32) 4.92 Very Good

Mathernatics - I (3 10001 1) 4.76 Very Cood

Mathernal.ics- ll ( 100025,1 4.82 Very Good

Linear Algebra (250 I 00) 4.80 Very Cood

Pro b g p,',]_i-'!y_ & R a n d,o- m .l.1g c ep..( l s,Ql o o ) 4.87 Verv Good

30.05.2024 54



tffirffi, MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.), INDIA
Deemed to be University ,

(Declared under Distinct Category by Ministry of Education, Government of tndia)
NAAC ACCREDITED WITH A++ 6P4P.

Parents Satisfactory Su ryey

1t,

I
;

?
t
t
t
C
e
C
I
(t
I

I

I
I
I
I
I
t
I
I
o
I
I
I
t
I
t
I
I
I
I
l
t

I

J, (;

4.4.
4'2 

${ l q $*r r.

il $h, ufi ffiH ,n kw ffiH ms 
ffi6$ r #-

ii .eM ffirffi$i lftff $${}1, tffiffi re$t ffiffi ffi$:,r *e'! w*r lgg: I1lt1; ffis# ffi$I" ll*tffi ffift{i ffi$ffi

*,$ "o* o* .:'" :- T* t$$ffi [ff'ffi' ffi#&
..rt' ir' .S) r)" rI J ^i 

t

o.--.."r'i^.Jt" o.ttt 

t' 
..,',"''o' .' 

t'' 
,,r'''$ ';t"91 "..r

*.,'utlo"-ot',, **'..*, r'ulro*' I 

* *-'"o' u 
3 

t' 
.... 
na"''' o ?

oo'tt _ ao*ttt" . ^,*nt^ -r*it .x.u-it .rrr{''+' # ilt,' dro" *t'a**'

.\\
.u)'"

|,. ]*P'

t?"

.\
\-!

Feedback Points and Satisfactory Index with Level

Parent Satisfaction Index & Level
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4,03 5 B 3.9024 4.211 4.1664 4.211 4.2534 4.0506 4.1936 4.2748 4.0802

V. Good Good V. Cood V. Good V. Good V. Good V. Good V. Cood V. Cood V. Good
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lr,SrOr?",!,r:l:::iy
NAAc accnEoiidD wriil X;'t?i,J;Feedback by Students (on UooAt.;

Dara Srrucrure and Algorirhn (250324)
Dara Science usins p\,th

:-,: -::: :,t :11_o-l qlo:04]

Lab Feedback by Students ("; M;;Ji"f
July- Dec. -2023

Ministry of EducZtion Government of tndia)
Lab
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a

5

4.5

4

3.5

5

)(
2

1.5

t
0.5

0

Q1- Strongly
disagree

Q2- Disagree; Q3 - Neither agree
nor disagree/Don,t

know;

Q4- Agree; Q5- Strongly agree;

Feedback points and Satisftrctory Index with Level

Parent Satisfaction Index & Level

M
5

4.364 4.096 4.37 t s 4.3 85 4.456

V. Good
V. Good V. Good V. Good V. Good
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