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COURSE OBJECTIVES

o To understand the architecture ofnetworks.
o To understand the issues and solution to access shared medium.
o To understand the existing protocols at network and transport layer

tbr design and implementation of computer network.
r To understand the reliability & efficiency related issue in a packet switched networks.

UNIT 1:

Introduction to compllter networks & their r"rses, Different topologies, Iso-osl rnodel: Layered Architecture"
Peer-to-Peer processes and encapsulation, Function and Seri,ices of OSI layers; The physical layer: Digital
Signals, Transrnission Inrpairments and Maximum data rate of a channel, Shennons theorem, Nyquist theorem.
Transmission media: Guided and Unguided medias. Circuit, Packet and Message switching, virtual Circuit.
Introduction to ISDN & its components.
UNIT 2:
The data link layer: Design issues & lunction, Error detection & correction, Forward error correction Versus
Retransmission. Hamming code & CRC codes, Framing: Fixed size and Variable size Frame, Bit stuftlng and
Byte stuffing. Data link layer protocols: Sirrplest, Stop anci Wait, Sliding window prorocols, ppp. SLIp, HDLC.
The medium access sublayer: Static ar.rd Dynamic Channel Allocation, Protocols: ALOI-IA prorocol. CSMA
(CSMA/CD, CSivlA/CA), Collision Free protocol- Bit Map.
UNIT 3:
IEEE 802 standalds for LANs (IEEE 802.3, IEEE 802.4, IEEE 802.5). LAN Devices: HUB. Switches-
Learning, Cut-Through artd store anc'i fbnvard slvitches, Bridges: IEEE 802.x to IEEE 802.y" Spanning Tree.
Remote Bridge. Internetworkitrg Devices: Routers & gateways. The network layer: Design issues and f unctions.
Internal organization (Virtual Circuit & Datagranrs).
UNIT 4:

Routing algorithnrs: sholrest path routing. Flooding. LSR. Distance vector
Introduction to 'fcPilP Protocol stack: protocol Architecture. classful Ip
Datagrams with optiorrs and its delir err. ICMP.
UNIT 5:
Subnet. Supernet, CIDR. Transport Layer: Congestion control, Load Shedding..litter control, atldressing and
multiplexing, Connectiorr establishment and connection release, flow control. Appliuation layei: Inrr-oduction to
DNS and Emaii.

Routing. Hierarchical Routing.
addressing. ARI-,. RARP, IP

RECOMMENDED BOOKS:
l. Tanenbaum A. s.. "Computel Netrvorks". pearson E,ducation, 5th edition, 20 I l.2. Behrouz A Forouzan. ''Data communication and netr.r,orking", 4th edition, McCraw- Hill Education, 20 I7.3. comer, "Intenietrvorking ivith ]'c-pi Ip Vol-1", pearson education, 6th Edition. 2015.4. Peterson & Davie, "Contputer Netr,r.orks,,, 5th Edition" Morgan Kautmann, 20 I l.5. w. Richard Stevens. "TCP/IP Illustrated vol-l ",2nd Edition, Addison-wesle1" 20 ll.6. claig Zacker" "Netr,vorking The complete Reference"" 2nd Edition, TMH, 200 r.
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CO'S Descrintion of CO's
co1 Analltze the lequiremenls fbr a given organizatio,ral structure anO seiec.rttre ,ilst .app,i,p,.,ate

networking architectlre arrd technologies.
co2 A:cluire the knowledge o1-network layer.s.

co3 Specify and identify
protocols

defi ciencies in existing protocols, and then go onto fbrmulate ner.r,and better

co4 Analyze.speci1yanddesignthetopologicatanorouting
infiastructure
Understand tite issues and solution to access shared mediumc05
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Department of Engineering Mathematics and

B. Tech. (Fifth Semester)
Real and Complex Analvsis

(MAC-2s0s02)

Course Obiectives:
o To develop understanding ofreal analysis a:rd to introduce the classical results of'co,rplex variable analy.siso Acquire knorvledge about continuity und aiff.."ntiability oltunction. To explain basrc corrccpt ol.Ri.nrarrrr ;,,,.gru1.'-"""o Deveiop the skills to apply compler ua.iaf,le functions in real world problemso Evaluation ofclefinite integrals ty rsing contour iniegration techniques.

UNIT 1:
Real system: Int'oduction' ordered Sets, Real system and Real Field, Archimedean property olthe rear-numbersystem' cauchy-Schwa.z inequality, Finite, countable, ana uncountaui" s.tr. ciompact Sets. Heine BorelTheorem, perfect Sets. Connecied slts, a;;*o]W.l.rstrass theorem.

UNIT 2

continuity and Differentiability: Lirnits of Functions, continuous Functions, Continuity and Discontinuities.Limits at Infinity' contin,ity of'perivative.,'iur.},v criterion ro,. ririi. lirnits. continuity at poinr and in an
fi:il,k *iil:?;; 

in conti,uitv' I--;,;;";;;inuous on .r"r.J iri.,,.r, Untb* continuity" fn.o,-.,.n. o,

UNIT 3
Riemann and Ricmann-stieltjes lntegral: Deflnition and existence of the integral. Reflne,ent oi.parlitions.Da,boux theoretn. (londiliri, oi rnr.gr;riliiy.-rrrop".ri.r,,r ]{"r.,ann i,r,.i.,, Rei,rann sums, InLegrabiJity.ol.colrtinuous and m.notonic Iirnction" i-nriil"r. p.rtitions. S'1'ricient anci 

-exrsten.:c 
conclitions lirr cxistence or.Riema,n-stielties intee'a1s. tJpligl ,,rd i;t;;;;.ir;unds, ripper.una r-oru..-inregrals. rirndamenrar rheorems or.calculus. Mean Value Theorems fbl Rieirann-slielties integrals.

Unit:4
Functions of comple.r variables' Limits, continuity and ditl'erentiability ot.functions ol a comprex variable,Analytic functions' necessary and sultrcient.onaltlon t", ir".ii""'i"'u.'urutyti.. cauchy-Reimann equations"Harmonic functions, Mirne-Thoms",, ;.;;;;";; fino conlugai. 

-ir..ri"r, 
contbrmai Mappings. BirinearTransformati on ; magn i fi cation and rotatior,'in*,.rlo, and refl ection.

Unitr5
Integration in a comnler plane along a contour, integration of regular function, cauchy,s theorenr. cauchy,sintegral formula' Moi'"u's theorenr" tiouritt. irr.orem, Tayror's uira lur..rt, series^ Isorated and non-isolated
119"1'::::rl::' :::i'i:::' cauchv' s' ;;;,;;h;.m an d i rs appr i cari on sAfter s uccessfu I com pt etion of t*. ;..;;;;;;: ffi, ;:T#1T]

' #:iTla:i'l'r,lll;il" of N'larhematicai Analvsis (lnrernational Series in pure and Apptied Mathematics).3rd
s c Malik and Savita Arora' 

,Mathematical Analysis, 4'h Eclitiorr, Ner.v Age International publishers. 2010.s Ponnusanry. Foundario, orcomplex ar.ryrrrl rvir*a lrubrishing House. 1997.

lo["l;"#.,,d 
R v churcrrilr- comprex,u.r,fr., il;;,;;;;, ,r;l"b;; HiJr Higher Education. Eighth

y.:ffi.t-i:",!:;Iilil?ll,:li::1"?#lf;,illler, Dennis spenman, Schaum's oLtrines: cornprex variabres. 2nd
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CO'S

Understand hasic conc*:,] ,.i 
"ooI

Description of CO,scol
co2 Analyse various propeffi apptrcattons rn engineering problents.

c03 Apply conceots of' R ie.*1.*-.r ) dilu uompare tnem.

co4 Un d e rstan d 2n 6l* 1 r^r. r1.,r o * r---=

r5l ts proDtems.

cos Classity various fbrms
convergence.

vr !vrrrpl

-

ot \lngularities of complex

,  valutru Iunollon ln

-

valued f'unctions and

real world enginccring problenrr,@
Recommer rded Books:

Computing, MITS
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Department of Engineering Mathematics and Computing
I]. Tech. (Fifth Semester)

Soffware Engineering
(MAC-2s0s03)

COtTRSE OBJECT'tVEs

' To understand tire nature of sollr'vare d-evelopnrent and software lif'e cycle process models. agile s.ttwaredeveloprnent, SCRLTM and other agile praciices.

' To understand proiect managemenL and- risk management associated with various types of pro.iects.' To knorv basics oftesLing and understanding concept olsoltrvare quality assurance a,d software conligu'ationmanagement process.

Unit - I
Introduction to soltware Engineering: Definition, software engineering-layere<j rechnologl,. Sottwarecharacteristics and components, software model: Software Dev.roir"nt of I-ii-e cycle Model (SDLC), Thewaterfall N4odel, [tet'atirze waterfa]l Model, Prototyping Model, spirit tulodet, RAD Model. Serection criteria
;lrTjuf,:,ucr:aracteristics 

of Requi.ernents, Status of D-evelopmeri i.o*, users participarion. Type of pro^iect

Unit - II
Requirement Engineering: Deflniticin, Requirement Engineering Activity, Types of Requirement- Functionaland Non-functional ReqLrirements. User 

'and 
Systern' n.qri"r.r.ntrl Requirernent Elicitation Methods.

frtfl,|:il:il 
Analysis Methods, Reqr-rirement Documenrarion (SRS), Requirement Vali<jation^ Recluiremenr

Unit - III
Design Concept, Principle and Methocts: Design Fundamentals, Design principles" Ef1'ective Modular Design.Design Representations.Lrchitectural design, irocedural design, aaia oirecteJ.i*igr, n."i'ime oesign,Object Oriented Design. Coupling ancl Cohes-ion.

Unit - IV
software Metrics, Pro.iect Managenrent ancl Estimation: Metrics in process and pro.iect domains. SofiwareMeasurement' Soltware Quality.Metrics, Project Management- Basics-people. product, process. pro.iect,Estimation- Software Prdect.Estimation, Decomposition f*echniqr.r- run.tion point Estimation, Line of code(LoC) based estinration, Empirical Estimation, cocoMo illnaer,'p.o.l..i'scheduling Techniques.

Unit-V ' \

Software Testing: Definjtions..sottr,vare Testing Lite Cycle (STLC), Test Case Design. StlategicApproach to Soltware'lesting- Verification a vllidatlon, s,rui.gi.l..u.r, criteria for complerion ofTesting' Unit Testing, Integration Testing, validation Terti"g, Sy.t.* iesting. Black Box TestingTechniques, White Box Testing Techniquei Acceptance .l-esting.

Course Outcomes
After completing this course. the students rvill be able to:

RECOMMBNDED BOOIG:
1 Software Engineer.ing, Sonrmeruille, pearson, 2016.
2' Software Engineeling: A Practitioner's Approach. Roger S. pressman. MiGraw Hill, 200 It^. 

|:*.1.^ I:tineer.ing, 
r(.r(, Agrawal & yogesh Singh" New Age publicario n,2007 .+. t.undanrenrtls ol'Sollrvarc [ngineering, Rajib N4alJ, pHI,2Cil4:
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Description of CO,s
nIO,o,n ,n" u.r,our ttrl
DeveJ op the .orc.pri@ analysis.

o:1pgre thc Lechniqucs lor soltware project r"nanagernent & est,11aL",
hoose the appropr.iate ffi
'est the software through different
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MADHAV INS'TtrTUTII OF TECHNOLOGY & SCIENCE GWALIOR(A Govt Aided IJCC Autononrous &NAAC Accreciited Institure AfllliaLed,n i{cpi. u;,;;'
Department of Engrllering Mathematics and Computing

B. Tech. (Fifth Semester)
DATA SCIENCE USING PYTHON

(MAC_2s0s04)

COURSE OBJECTTVES:

To provide the fundamental knou,ledge of Data Science.
To present the basic representation and exploratoly data analysis used in Data Scie.ce.
To understand the working oftechniques used in Data Science.

Unit l:lntroduction ol.basics pvthon tool. Setting w'orking Directory. creating anci saving ascript file, Irile execulion, clearing console, remiving valiables from enviroriment, clearingenvironment, commenting script files, Variable creafion, Arithrnetic and logical operators,
Data types and associated operations

Unit 2: Sequence data types and associated operations Strings. Lists, Arrays, .fuples,
Dictionary, Sets, Range, Numpy, ndArray

Unit 3:Pandas dataframe and dzrtaframe related operations on different dataset, Reading files,Exploratory data analysis, Data preparation and pieprocessing

Unit 4: Linear regression, logistic regression, decision tree, tree creation with entropy andinformation gain, IDE3 algorithm, ,urdo, forest, naive bayes theorem, K-nearest neighbor
and diffbrer-rt enserrble methods for solving real world problems.

Unit 5:Data visualization on clifferent dataset using rnatplotlib and seaborn libraries, Scatterplot, Line plot, Bar plot, Histogrant, Box plot. PaIr plot, Control structures using different
dataset, if-else family, Ibr roop, fbr Ioop witir irbreaks, whire Ioop, Functions

BOO]<S AND REFERENCES

1. Mastering python for data science, Samir Madhavan

COURSE OUTCOMES:

After completing the course, the student will be able to:

CO 1 : Define different Data Science techniques,

co2: understand different TooL used for Data science technique.

co3: Apply data visuarization techniques to sorve rear worrd probrerns.

CO4: Build exploratory data analysis for Data Science methods,

co5: Build Data Science techniques for sorving rear worrd probrems.
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MADHAV TNSTITUTII OF TECHNOLOGY & SCIENCE GWALIOR(A covt' Aided tlGC AutonoLnous &NAAC Accreclited tnstitute Aiirliatecl io RCpv. t3hopal)

Department of Engineering Mathematics and
B. l'ech. (Fifth Semester)

Optimization Techniques
(MAC_2s0s0s)

Obiective of Course

Computing

o To know how to tbrmulate and solve Linear Programming problem and Non LinearProgramming problems
r To f'amiliarize with pERT/CpM techniques
r To explore the Gante 

.Iheory

o To make the student acquir.e sound knowledge oft inventory models

Linear Programming:
Lineal Progranlning*Probler,i-(LPP): Ilistorical 

,tjevelopmenl models and modeling, classification,general methods for solving oR models, Formulation 
"r 

ipi;, b.upi.,i..r urethod, Simplex method,Dualitv theorv i, rinea. prigramming and;tpii;;i;;r;' o',jr' jrdll rnethod, Transportarion andAssignment problerns.

Non Linear Programming:
Non Linear Prograrnming. Problems (NLPP): Introduction of NLpp, constraints problems of maximaand minima, cor.rstraints.in the fblm of equations 1l-ag.angian"m.ir.,"ol, constraints in the fbrrn ofinequalities' Di'namic 

. 
Programming: Basic concepts, Billman's optirnality principle. dynamicprograrrming appl'oach in decision making problents, optimal subdivision problems.

Project managemenr pERT nrrd CpM:
Pt'o.iect rnanagument, origin iincl use of PERT, origin and use of cpM. pro.iect network^ diagramrepresentation, critical Path calculation bv linear pro€rram, Criticar path calcLr.lation by netr.r,.rk anaiysisand critical Path calculation (cPM), a.t6rrinuiion.6f floats, .rrri*.ii", ol rime charls aird resourcelabeling, proiect cost curve uro iiurnirg"in"p-.i..t ,u;U;;;;;,;;;ecr evaruation ard revieu,l.echniqrres (PERfl

Game Theory:
Introduction to ga,1e theo.y. competitive games, finite and infinite games. two persons zero sum game"pure and nrixed strategies, saddle point, maxmin and minimax p.in.ipr., rorrtion ola rectangular gamein terms of mixed strategies, Gr.aphical method of (2xm) and (nx2) g;;,

Inventory motlels:
Intt'oduction to inrrentorv problems, deterministic rgg:l.,classical EoQ (Economic order Quantity)models' inventorv n.rodeis *itl.,l aeterrnlnirti.'a.rur.r (No shortage and shorlage allowed), Multi itenrdeterministic moclels, Price break models, una tr*.nto.y models with probabilistic clemand.

Course Outcornes
After completing of this course. the students will be able to:

i;, i.'E;f,jlilrlntroduction 
to operation Research, Compurer oriented Algorithmic Approach, McGraw Higher

2' A' Ravi,dran and J. J. Solberg: operations Research principres, wirey,2nd Edition I9g7.3' P'R Thieandc'E KeoLrgh:Anintroductionto-Liiieu,R.ograr-ingacu,r.iheory,wiley.3dE.dirion200g
1 H ^A, 

Taha: Operations Reiearch an Introduction, p.*ron,-Sii Ed;ffi;i4.' '" '
5' I Criva' S c' Nash arrd A. Sofer: Linear and Noniin.r, optimization, Taylor & i rancis croup, 20 l4
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ternrine rhe solutitrn ol Linear pr"Sr"rr-g p,oble_

ixplessthesolution,@
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