
Department of Engineering Mathematics & Computing
(B. Tech. Third Semester)

Transform and Vector Calculus
(MAC - 2s0401)

Obiective of Course
. To perceive the transfolm te chniclues in cneineer.ing problerr-rs
o To expose the coni:ept of l:oLritcr scrii:s itir{.i Fotrrier Iransfoiln

To understand ll'ar,cic:t lllilsli-rlnr & Z-Trarrsfbnr
'Io cxplore tlie Vcctor Calculus

Unit l: Fourier Scries and liourier Transform
Introduction. Periodic ftlnctions: Even & Odd tirnctions: Propcrtics. E.r,rler's Folmulac fbr Fourier Ser.ics, For,rricr
Series fol arbitrary and peliodic fuuctions. Dirichlet's conditions, IIalf Range Fouriel Series. F{arnronic analysis.
Fourier integral. Lion-rplcx Ftxrrier transfbnl. Inverse Trtrnslirrnrs. Clonvolution Thcorems. Fourier sinc and cosine
lransfornr, Applications o1 Fourier translornt.

Unit 2: Laplace Transfbrm & Its Applications
Definition of Laplace'fransfbrnr. conditions for existencc olLaplace Transforrn. properlies of Laplacc transform,
Unit step titnctions. Dirac delta-tirnction. Inr,erse l-aplace transtirrnt, cont,olution theorem. Solution of ot.dinarv
dilfclcntial equati ons u,ith the initial and boundarl, cor.rditions.

Unit 3: Z- Transforrn & Difference Equations
Inttoduction to Z- h-ansforrn, Properties of the Z-Transtbrm, Invcrse Z-Trzrnsfornr, Convolutr'on. Partial Fraction
Method, Residual Method and Solving Linear Diff'erence Equation Using Z-Translbrm.

Unit 4: 1V*r.*l*{ ?r;rrtst"{}rlr}

{.'l rri sirr-t* t i it r i c 1' S i r:r 1t i * W :,,,c i *ils.

Unit 5: Vector Calculus
Introduction of Vector calculus, Vcctor diffcrentiatior.r: Gradrent, Divergence, and Curl, directionai dcrivativc.
Solenoidal aud Irrotational vectot's. Vector Integration: Line integral. Gauss divergence theorem aud Stoke's
theorem,

Course Outconres_
After completing this collrse, thc students will bc able to:

CO'S De scription of CC)'s
co1 l{qri:, L1i.:coirfl)pfs r.rl.frr;urir:r scrji:s and F*lili,:r'ilanii.ililrl
co2 []*se'ribr: [.,apiuo* l'i-**s ii.irrn.

c03 !!rn:a19 1!lf flrbIem-" oIZ- transfbrm &. Diffelence Equations
co4 Altl\'zc tiie WaveIet f'ransfbnn
cos i':r yali-rate .,,,;cio r ce ! cuhis

Recommended Books:
1-. B. S. Cjrerval: Higher Engineoring Mathcmatics. I(hanna Putrlishr:r..13''r Edrrion. 2015.
2. Ci. Shankcrll:ro: N4athcnratical Methotis, L K. International Publioatir.lns. lst Eclition.2009.
3. LC. Ciosu'arni and A.l(. Chan: I--unclarrentals o1'Wavelets: Theory, Algorithrls. and Applications. 2nd ecl..

4. Michel N{isiti. Yves Misitr. (leorces Oppenheim. .leanl\,lichel Poggi:Wavelets antl thcir Applications. .lohn
Sons. 20 1 0.

5. Ian N. Sneddon: Irourier Triursfonls. Dover Publications. 2.010.

6. Loknath l)ebnath: Intcgral l-ransfbrnrs and their applications, [ihapnrarr antl t:lalliCRC. 2ncl cdition, 2006.
7 . Nal'ar,,ait Shaliti aitii l'. K. \'littel: A -fcrt llook oi' Veciol i\:ralysis. S. ('hant1. (oritpanl'. l{l i0 }:ditit,n.

&,gAs} F€A&,r {Fi S't'& ?' Lr'flfl {} 8."

i ,.1 tir:.,'t. .a id*ii {.i(-iC r\LrloirL)r;lirtir

'r'fl c g$F{*g,{}{;1' & s{txENCe,. {;WAL{&E{
& X.:\.r\ {l r\i:ci'*il i j.rLj 

f ns i i r u t.*,{ i il lia i.rr.i r r-i l{ {,i l}\i. l} h<:o;r l 
j

Wiley, 201 I.
Wiley &

a

a

L T P C
2 1 0 3

4*--
. *r\

J: --1

\*-



MADHAvINSTITuTPgIIP.:H*?"1".?*tx,*j^:j|p.TSH,"'9y"$l'o"
(A Govt' Aided UGC Autonomous o6l\MU Avvrvul.-- ---

Denartment of Engineering Mathematics and Computing
' (B' Tech' Four Semester; IT-IE

TheorY of ComPutation
(MAC - 2s0403)

ffiility,decidabi1ity,andcomp1exitytrrr95trprob1emsolving.
o To analyse una a"'l'gn u;ti"tti*"atr of computatio" u 

l:T.1T:,*uutt'
o To understand ,"0 :il:il;"ini"..ir..r proofs for computation and algorithms

Unit-1:
rntroduction to rheorv of computation: Automata' 

F,:HHii*l:*:",TX}:,:XI .t::ili:'JJill""1;ii:"fi#:

**Jl*:T?ffi::i,';:H,'^?:::ffi[fl3,[lliiX!]A;;;,r"'"r'"' 
vr*rvio"rn'ro"o" and vice versa

Unit-2
TypesofFiniteAutomata:NonDeterministicFiniteAutomata(NDFA),Deterministicfiniteautomatamachines,
conversion of NDFA ,"iie,'.iJ.i-rio" "f "#;";;;"tt'itt'' 

*g'i"t;;;i;'' Arden's theorem' Pumping

lemma, applications, cl"#;;';;;;iitt "i*g'r* 
languages' 2 wav DFA'

Unit-3
Grammars:Typesofgrammar.contextsensitiveglammar.?,d.*"1::.j::egrammar.regulargrammar.Derivation
trees, Righrmor, uno r_.[*o;;.;i;;il;", or strinir. urbiguitv in g**Tfl. sf mplification ol context free grammar'

kiltins, null and unit pr"A".ii"rr. conversion of g;;** to'uuio"iu *"thi;;';;i';itt ",,u' 
Chomsky hierarchy of

gruri',*,. chomskv d;;ffi;il (enrj and Gieiuach Normal Form (GNF)'

Unit-4

Push down Automata: Definition, Model, Acceptance of cFL' Acceptance by Final State and Acceptance by Empty

stack, Exampte oipoe, deterministic *d r"r-d#;;;r;il^P;A, ;";"tt;;;;;A i'nto context iee grammar and

,i.. u..tu, iFG equivalent to PDA'

Unit-5
Turing Machine: Techniques for construction. Universal . Ilfg machine ' Yil*upt:-- 

multihead and

mulridimensionat turin! machine. N-p .o*.p.r.* p'roureilrs. 6ecioauirity'aJ Recursivery Enumerabre Languages'

decidability, aeciaauie.'i*guug.r, uno..iouii.'i;;;;;;-H;[ine'proili"* of ruring machine & the post

.orr.rPoni.nte Problem (PCB)'

Course Outcomes

After completion of this course' tht t*dt*t *ould bt u:l*

Recommended Books:ommended Books:

Hopcroft & Uilman: rntroductiol tl|11:::::*::il:Hnfl$iiputation' Narosa Publication' 200e'

', ilff :T & : :l:[:''iHffi;;i' {r';"u 
c3t'i':l' 

i^?'on' 
2 0 1 1

i; HHffii'iJILffi ;:ffi * J d""'n'o'111', iT';3"'"' I,^:. 
3:1l3il1-3ffi]'"ffi;;; co*p,,ing rheory, John wirev, 2010.
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MADHAVINSTITUTEOFTECHNOLOGY&SCIENCE,GWALIOR
(A Gorr. Aided UGC AutonomouJNAAc Accredited Institute Affiliated to RGPV' Bhopal

DepartmentofEngineeringMathematicsandComputing
B' Tech' (Fourth Semester)

Obiective of Course. . ^ ---r-:^^r +^^r.-inrrpc tn convertins some secret intbrmation to not readable texts

o To Understand tne Cryptogaphical techniques to converting some se(

oExploretheCryptographicaltechniqu.,ln,*io,,applicationssuchasincludemilitaryinformation
transmission, computer passwords' electronic commerce' and others' 

^-+^-+ ^ralceh"a an. elerTl

o Introduce the idea ofencryption and public key cryptosystem in the context ofalgebra and elementat'y

number theorY'

HII;; theory, Divisibilitv theory' nofular^aLthi"l'i tl:T:':,::d":T'i,litnbution' 
theorv of congruence and its

application in security, a;:i#;# il;;fi"trt"rrl"i ir"p*ies, complete and reduced residue svstems'

Unit 2: 
s, base conversion algorithm), Fermat's Little Theorem and Euler's

T;:::il:Tffi[T:"i;"!:]H#:l:3:,]::Hf:]L"fi',i,!iiii'"1';;;;;?;;iion,.f'ope"ies' 
prime numbers' some

results on distribution of primes'

Unit 3: 
^_.^'--r^o r,,ith qome nrooefties and their rate of growth; Continu-ed liactior.rs, and their

eriit'r.ti.ur tunctions: examples' with some p'op,:1]:t^-1':^'l::":::r";":ii'"o"uiiont' 
Binary quadratic forms;

connections with Diophantine approximat,:.:, ;;i;;,ion, to tin.ut and Pell's equations; Binary qt

partition: basic properti#;;;;lrrt niopt'utint t"q'ili'oitt' ri"tu' una quadratic' some general equations'

Unit 4:
overview of cryptography, Encryption, Symmetric Encryption' Plain^text' cipher text' Historical ciphers' Shifl

cipher, Substitution cipher, _vigen'ere 
cipr,",,"plriri"iii" cipr"', sd;;;it ciphers' Stream cipher' Block

ciphers. Symmetric r.v"piririuulion, key .u""*...ri, ,..t.i r.:' Jitt'iu'ti'' public and private key cryptography'

Unit 5:
RSA cryptosystem, Primality Testing and Factoring, Key Exchange and Signature Schemes, Ditfie_Hellman Key

Exchange, Digitat Si;;;. i.nJ..., Ctyp;;;;i,i; t'usr'. iunctions'" Authentication' Digital Signatures'

Identification, 
".mn.ution, 

oiscrete logarith* p,of,r.ri., in general uno on nnit.-nelds' Polynomials on tlnite fields'

;il;;btltt;nd their applications to coding theorv'

Number Theory and CryPtography
(MAC - 2s040s)

Course Outqom.e.s

After , s course, student will be able to: 
= 

. ---,r=r,== :; F6;;
Co's -Lresgf rprruu

^,.^d transrr I numbers
co1 Acquirethe knowleoge or nutrruct r"="' v.'."- '' - - 

ficiency of other
Describe the divisibility tnJttf'ttOJfg-ithms' factorization and quadratic s

I factoring alqorithTs: ; :: : : ^;::-;L::;;:; ;; ;;i;;; ;;; pi;;h;;ii;; ;;;;ii;;;
coz

co3 Evaluatea rit h mef I cglleM9! s,

co4 I Ap ply c ry Ptog 
r? P.hY 

too ls 
! l'- -v3ir.9-15 

d.y P' rw'' " " "

co5 Examine the Publlc reY u'YPt"t)"'

Recommended Books:

!. Nigel Smart : Cryptography : An Introduction' CRC Press'3'd edition' 2013

2. Neal Koblitz , a 
'oui" 

in number theory urrO 
"'vplg'uphy' 

Springer-V ulag'2"d edition' 1994'

3. W. Stein: Elementary Number Theory: Primes' Co'gi'*ttt and-secrets' OPAQUE' 2017

4, Burton, David M. Elementary Number Theor1,. 7.h ed., 201 1, McGraw-Hill, Inc.

5. Koshy, Thoma'' gf"rntlli*y Number Theory With Applications'^2nd ed'' 2007' Elsevier' lnc

6. Robbins, Neville' stgi;ittgNumber Theory' 1993' Iowa: Wm' C' Brown

7 . P. S' Gill, Crvptoerffi unE Ntt*o't Securiry' 201 l ' 
Oxford Publication

g. stein, william, Elementary Number Theory: prir.r,'congruences' and Secrets: A computational Approach'

201 7, SPringer Verlag
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MADHAV INSTITUTE OT TECHNOLOGY & SCIENCE, GWALIOR
(A Govr. Aided UGC Autonomous &NAAC Accreditecl Institute Afliliatecl to R(ll'V, I3hopal

Department of Engineering Mathematics and Computing
B. Tech. (Fourth Semester)

Engineering Mathernatics * III (100003)
Obiective of Courq-e-

o To familiarize u ith Coniplex vtrliable
o To know about the lbrrnulation of L.P.P. & lts solr-rtion.
o To explore the ltnorvledge cll numerical techniques

Unit 1:

Conrplex Variable, Analytic lunctions, C,lauchy-Riernann equations. Harmoni,.: lirnctions. Nl ilne-Thomson nrethocl

to find conjugate lunction.'lransfbrnrations: Confonnal. magnification arrti rtrtation. inr.-r'sioir arrd retlectior-i.

bil inear transformat i o n.

Unit 2:

Complex integration, intesraticin of regular function, Cauchy's theorern. Cliiuchv's intesral lirrrnul:i. "l'atlor's 
aircl

Laurent's series, CaLtchl's resiclue theorem, evaluation of integrals by residue tlieorem.

Unit 3:

Introduction of OR^ LPP fbrrnulation. Craphical rnethod. Sirnplex rnethod. i3ig- M meriri)d. DLralitr, of i-frP.

Transportation ancl .,\ssignrrrent probIerns.

Unit {:
Solution of algebraic ir.nd transcendental eqilations b1, Bisection. Regula-[:rrlsi arrd Neriton-l{aphson rnethorl.

SolLrtion of linear s)sLem olequatious b1, Car-rss elirnination. Gauss-Seidal. arr..l (lauss.lacol,i. lnterpolation: firrirc
diff-erences, difference operators. Newton's interpolation lormulae" Nevi ti.,n's ilii,icicLt clilfererrce lolrrrLtll.
[,agrange's interpol ati on fbrmr-rla

Unit 5:

Numerical differentiatior-) Llp to second order, Numerical integration bl, Trapezorcial. Simpsi,n slii. Sin.rpson': l,'8
Weddle's rule. Nunterical solutiort of dilferential equatiorrs: Euler's metho.i. 1'a1'lor's sl'ics. Pii:arcl':, nletho(1,

Runge- I(utta method o1'fburth order.

Course Outcomes

Afler completing this c,rrrse, the stLrclents rvill be able to:

co's Description of CO's
co1 Describe the Analytic lirnctions
c02 Solve the Complex lntegral Problems

c03 Irind the Optirnal Solution using VarioLrs Methods of Linear' f'roqramming Problern.

c04 Apply dift-erent nrLrrerical methods in engineering problenr

c05 Solvc Ordinary Dift'erential Equation bv I.Jumerical TechnirrLrcs

Recommended Bool<s:

1. E.l(reyszig: r\tlvruice Engineering Mathematics, John Wiley & Sons, 10"'i,lition (l0ll
2. M. I(. Jain, R. I(. .lain and S. R. K. Iyengar: Numerical Methods tbr Scientiflc & f ngineering. Neu i\ge

International Prt I-td Publisher. 6'r' Eclition (2014).

3. R. K. Jain, S. I{. I(. 11 enuar: Advance Engineering Mathematics. Narosrr PLrblishing llr,irse Plr.l inritrcl. 5'r

Editior.r (2016).
1. B. S. Grer,val: Flrghel Engineering lVlathematics, I(hannri Publishers" 46'd Erlition (2018).

5. B.V. Ramanna: Higher Engineering N4athematics, McGi-arv Hill Education. l" EcJition (2r)i7).
6. H. A. Taha: Opcrations Research an lntroduction, Pearson, g'r'Edition (2011)

Deptt. of Engg. N{athernatics & Computing, MITS Date: 03.06.2022
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MADHAVINSTITUTEOFTECHNOLOGY&SCIENCE,GWALIOR
(A Govt. Aided UGC Autonomous-&ieac eccreaited tnsJtute Affiliated to RGPV' Bhopal

DepartmentofEngineeringMathematicsandComputing
Design and AnalYsis of Algorithms

(MAC - 2s0404)

Cou{se Obiectives

: l::ny,:,llffiT;#?ffi;. and algorithm *::i?:'l:::};:,i'"'r:|itiJ,i'lil'[]".mance or

o To understand how the choice of data stru

proglams'

Unit-1:
Review of elementary Data Structures: Stacks' Queues' Lists' Trees' Hash'. Graph' Internal representation of Data

Structures, code tuning techniques: Loop optimiz"a", ir"" **st'eroptimization' Logic optimization' etc'

Unit-2:
Definitions of complexity, Time and Space complexity; Time space tradeoff, various bounds on complexity'

Asymptotic notation: o'-noiution, Q-notation, onotation" Recurrences and Recurrences solving techniques:

Recursion-tree method and Master method, Ar.;;;;-;t;; analysis methods: Probabilistic methods' Amortized

analysis.

unit 3: Design and analysis of algorithms using the brute-force, greedy, dynamic programming' divide'and-conquer

and backtracking techniques'

XIJ:h," for sorting and searching' string,n,1t:1'l:'*=""'ithm' Numbertheoretic algorithms' linear programming'

tntu:tri* tut*ipulation algorithms' tree and Graph Algorithms'

Unit-5:
Np_hard and Np_complete probrems, Approximations Argorithms, Data Stream Algorithms, Introduction to design

and complexity of Parallel Algorithms'

Course Outcomes
students would be able to:

ft";;,T.:r:ff::fiH, steinRivest: rntroduction to Argorithms, 3rd Edition,?HI' 2010'

z. A.V. Aho, J.E. Hopcroft, J. Ulman: Desisn;;?il;i;;rcomnutel]fgorithms, 
Addison weslev' 1998'

3. Horowitz E. ur,a s*,J,',rundamentals "f 
c"r;;;;goritnms"'ZnO goition' Galgotia Publications' 2008'

4. D. Knuth: Fundamental algorithms: The Art "ril;;;;O;ogru*Ining' 
Volume - I' Third Edition' Pearson

Education 1998'

5. D.Knuth: Sorting and Searching: The Art of computer programming, volume - IIl, Second Edition Pearson

Education 1998'

6. John Kleinberg, Trades E: Algorithm Design' Pearson Education 2002'

L T P C
., I 0 3

Ffter completion of this course' the students
frIII;.ri.. of CO's

co's

::lll

co1
c02
c03 , ApplY mathematrcal P| "' : :: ; .---u^*^ri-nnrr^ntcnmnutatiOnal prOblemS'

co4 I Examine algortth al problems.
[ -''-"-- :i:: : i :,.- .^^L-:^,,ac r^ rlcvelon arsorithms for various comp

co5 ComPare drtl..

dESX
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MADHAVINSTITUTEoFTECHN0LOG.Y&SCIENCE,GWALIOR
(A Govt. Aided uGc Autonomous-&ieec eccredited institute Affiliated to RGPV' Bhopal

Department of Itrngin-eerin9 Mljhe.lafics and Computing

Database Manageirent Systems and SQL

(MAc -2s0402)

Course Obiectives r!-^r:^-^ .{^ro *nr{elc schemas and instances. I 
z I r I - |

r To explain basic database concepts' applications' data models' schemas ar

r To demonstrate tht #;;;;iioi't"ona relational algebra operations'

oDescribethebasicsofSQLandconstfu-ctqueriesusingSQL.
o To emphasize tht i*;;;n;'or"ot'nai*ion in databases' design and concurrency'

Unit-1
lntroduction: Advantage of DBMS approach, various view of data, data independence, schema. and sub-schema'

primary concepts of data T:1"^lt:"P.1?:,:t 
1*g';;;' transaction rnu"ugt1n*t' Database administrator and users'

"{f*i::l,T;;J'::HJ;[,-,:::]l].iJIll 
ii.p"p,-.c 

constraint, t.I] E] diagram' rveak and strong entitv sets'

speciatization una g.n.ruri)u,t;;: ;s,];;;;it"n. i,ih;rie;;ittlg" "ie 
n 

"t't'nu^-t"outtion 
ol ER schema to tables'

Unit-2
Donrains, Relations and Keys.: 

^domains, 
relations' kind of relations' relational database' various types of keys'

;ilil;, f.i.arv, alternate and foreign keys' 
-

Relational Algebra C, Sqir The strtiture, r:11."-""1 al'ebra with extended^with extended operations' modifications

of Database, idea of ,.rJi-onuL .ur.ulus, basic .rt.u.t"J 
of SQL' "t opt'uiion'' aggregate- functions' null values'

nested sub queries, a*rrJJi.iii"rr,lli"r,."aint",i* "f 
O^t--U*t, joi' relations' DDL in SQL'

Database Integrity: *#;ru;;.'int.gritv *1.r,'i"*.i" 'uttt' 
utt'i.,ut;,; relation rules' Database rules'

utt.nlont, trigg"tt, integrity and SQL'

Unit-3
Functionar Depentlencies and Normarization: basic definitions, trivial and non-trivial dependencies' closure set of

deoenclencies and of o*ilrrr.., ineducible . 
;,'";i";;;;"ol"ti*' i"i'oauoion to normalization' non-loss

decomposition. FD dir;;;;.'rrrst. second.. t',i,i'Ni,*li'roi*r. .r.p*d;;;-;;;ation' BcNF' multivalued

dependencies uno rour,r.r?Jr;.i'f,,;. i;i;dep.ndtncv and fifth normal form'

Unit-4 -:^ ^^-^66+. acID nronertir '-- '*rlementation of

T,lxl,lx,.J'1fti",1ffil}::#11,::ilJ.Tfi:.$ 
i,1?iii!};i,?l',qF{i{ftJri:u.:T.."?:hJ[0, 

.on,.', ou,'.

idea of deadlock, ruirrr. .iurrii,cation, storage *il.ir',. ivpt', stable storase implementation' data access' recover)'

and atomicity- log basej r.*r.r1', deferred o"t"t#*"iii""'ro* i"taiult ouiuuttt moclification' checkpoints'

Unit-5
Distributed Database: basic idea, distributed data storage. data replication, data fragmentation- horizontal vertical

and mixed fragmentation

Emerging Fields in Ju*r, object oriented Databases-basic i.ea.and,the model' obie.cl strucLYe' object class'

inheritance' outu w"ttio"ing]iJ'tinotogy' oti"iffi"tit'"ttt'i"it'' outu *ining untt it't overview' Multimedia

[fi::f$*:f*i*'H."1'#ry;'";",ypl*:llil'fl:,"',".#1'',I3';'", 
magnetic disks'peribrmanee and

optimizations, uurt(} ial" or n iiil, r,L ore*i#i.., ;;sl;;i;' "f 
;;"'d' i;'filei basic concepts of indexing'

L r lp C

2 1 ) 4

ordered indices.

Course Outcomes
the students would be able to:

After comPletion of this course'
I

^f 
('f)t

C0's
lualull vr v- -

,o nf datahase svstem.
co1 Demonstrate the concePrs

Aatal svstem
c02 ApPIY Relationuttgtot" IUtrPLD

datahase svstem.
co3 Make use oi querles rtsrt

and concurrencY control'
co4 Analyze the evaluattor

..r^11d lications.
co5 Determine the optlmlze

Tt'1Tr"J*1il;f;,-r, Frenry F. Korth and S. Sudarshan: Darabase Svstem concepts, McGrarvrrtill6th

Etlition.
2. Ran.rakrishnan Raghu and Gehrke Johannes: Database Management'system' McGrarv tlill' 3rd llclition'

3. Elmrisri a Nouotl"'iti';;;;ili' "f D"1t'bJi;tit''' p""t*'luhliiring' 6th Edition'2013

4. c.J. l)ate: An Introdtrlt'ilir io o"tut u." sr^u.",t,'P.*son Publishing. 8'h Edition'2006

5. Bipi. Desai: An intr.oduction to Database syrl.;';i;;. P.,bii.#ont, Revised Fldition' 2010

\, t-,./ \I^-l ,/:a


