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Subject Minutes ofme!'.,Jingof_Board of.Stl!~~~Sor Mathcmaucs.

This is n reference to your letter No. SLIET/Dean (A)/2021/364 dated 16.06.2021, the
meeting of Board of Studies of Department of Mathematics was held on 13.07.2021 at 4:00
pm. FoIl wing members attended the meeting:

Externa Members:
1. Pro. Joydip Dhar, .A:I~VIIITM, Gwalior-474015
2. Pro. P.G. Siddeshwar, Christ University, Banga}ore-560029

Interna Members:
1. Pro. S.S. Dhaliwal
2. Pro. Mandeep Singh
3. Pro. Vinod Mishra
4. Pro Sushma Gupta
5. Pro. V.K. Kukreja
6. Pro. lR. Sharma
7. Pro. R.K. Mishra
8. Pro. R.K. Guha
9. Sh. R.K. Goyal, AS!'
10. Sh. Yogesh Kapil, Ai'
11. Dr.1 Sudhir Kumar, AP

·,tl~ .

Alumn Member:
Ashuto h Singh, Research Scholar, Department of Mathematics, IIT Patna, Bihar

Parent Member:
Mr. Ri ipal FlO Ms. Renu (M.Sc. Re[~.No. 1850503)

After t orough discussion in the B(!S meeting the mauic.natics syllabi of ICD and UG and
schem and syllabi of?G (Mathematics) !were finalized, which are enclosed herewith for \

your n1cessary perusal.. . .' ~. '4~ .;'\.<yo'Y

HOD (Mathematics)

Dean lCademiC)

.t. I . 1
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Integrated ertificate Diploma Progran.(ne

Title of the ourse : Mathematics - I
SubjectCoce :AM -111
Weekly loa : 5 Hrs. LTP 4-1-0

Credit : 5 (Lecture4; Tutorial 1; Practical0)

Unit Ma n Topics Courseoutlines Lecture(s)

Unit-1 1.) Igebra Arithmetic and Geometric Progression,to find 2:11, 2:112,2:113 10

Mathematical lnductlon- simple problems. Fundamental principle of
counting, Perrnutations: with distinct and non-distinct objects,
~ombinations, simple problems.

2. E inomial Binomial theorem for positive integral index (without proof), generaland 8

ThEorem particular terms. Binomial theorem for any index (without proof), simple
problems.

3. 1rigonometry Introduction to trigonometric formulae, Trigonometric ratios of multiple 12
-nd sub-multiple angles(2A,3A,A/2), Productformulae, conversionfrom

'<
sumor difference to product andvice-versa(without proof), Solutionsof
simple trigonometric equations, Inverse trigonometric functions and
tnelr properties.

Unit-2 4. omplex Complex number in the form of a + ib, Argand diagram, algebra of G

Nurnbers complex ;'Jmbers, modulus dnd argument of a complex number, polar
f~rm a,::, exponential form, squareroot of :3 complex number.

5. traight Line Distan..e and section formulae. Equation of straight line in various 12
standard forms, intersection of two straight lines, angle between two
lines, condition for two lines to be parallel and perpendicular,
perpendicular distanceof a point from a line.

G. onic Section Generalequation of <1 circle,diameter form, centre and radiusof a circle, 12
circle through three non-collinearpoints. Parabola,ellipseand hyperbola
(standardequations only) and their properties.

Total = 60
Recommelded Books:

1. M~thematics - Text booksfor classXI,~'ICERT,NewDelhi.
2. M~thematics for classXI,KalyaniPub'ishers.

Page 2Applicab e with effect from academic session 2021-22
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Integrated c:'rtlflcate DIploma Programme

Title of the curse : Mathematics - II
SubjectCode : AM -121
Weekly load : 5 Hrs. LT P 4-1-0
Credit : 5 (Lecture4; Tutorial I: Practical0)

Unit Main Topics Courseoutlines Lecture(s)
Unit-1 1. Lin it and Functions, types of functions, composite function, invertible function, S

Continuity domain and range. Concept of limit, Standard limits. Continuity of a
function at a point and in an interval.

2. Di erentiation P1ysical & geometrical meaning of derivative of a function, 10
differentiation of x", sin x, cos x, and aX from the first principle.
Cdferentiation of sum, difference, product and quotient of functions.
Dnferentlation of function of a function (Chain rule), differentiation of
inverse trigonometric functions, Logarithmic and parametric
differentiation, Differentiation of implicit functions, Second order
derivative.

3. A~plication of Ro'le's theorer.: and Lagrange'smean value theorem (without proof). 12
Di ferentiation Rate of change of qusntltles, increasing and decreasing functions,

tangent and normal,MaximaandMinima of afunction secondderivative
test, maxi.:.urnandminimum valuesof a function in a closed interval.

Unit-2 4. In~egration lntegrat'o.i as anti-de -i'i"~:,,e,fundamental integrals involving algebraic, 16
trigonometric, expone-ntial and logarithmic functions. Integration by
substitution and by parts. Partial fractions and integration using partial
fractions. Integration of rational and irrational functions.

5. DEfinite Integral Definite integral, evaluation of definite integral by substitution. 7
Propertiesof definite i.ltegral andsimple problems.

6. A! plication of Area under a curve. Area between two curves (involving line, circle, 7
Inte ration parabola andellipseonly).

Total=60
Recommended Books:
1. Mathernatics- Text booksfor classXII, Part I and II, NCERT,New Delhi.

Page 3ApplicabJ .with effect from academic session 2021-22
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Integrated rtificate Diploma Programme

Courseoutlines lecture(s)~----------------~==~~Introduction to matrices, types of matrices, operations on matrices, 7
transpose of a matrix, symmetric and skew-symmetric matrices,
elementary operations (transformation) on a matrix. Determinants,
minors, cofactors, expansion of a determinant, properties of

~ __~ ~d~e~te~r~m~in~a~n~t=s.~A~d~jo=i~n~t=of_~a~m~a~t~rix~. ~ ~
Inverseof amatrix. Solutionof linear simultaneousequationsup to three
variables by Cramer'srule and by matrix method.

Title of the curse
SubjectCod
Weekly load
Credit

Unit Topics

: Applied MathemrJtics
: AM - 211/ AM . 221
: 4 Hrs.
: 4 (Lecture3; Tutorlal I: Practical0)

LTP 3-1-0

1.M trices and
De erminants

6

Di ensional
G ometry

Unit-2

Introduction, Direction Cosine and Direction Ratios of a line, Plane,
Equationsof o.anein variousforms, Anglebetween two planes,Distance
vi a point fr.-rn a plane.Anglebetween line and plane.Equation of line in
space, Ct-planaritv of Twa unes, Angle between two lines, Shortest
distancebetween twa :ik.c,v lines.

10

4.St tistics Measures of dispersion: Range,Mean Deviation, Standard Deviation,
Coefficient of Variation, Analysis of frequency distributions using
coefficient of variation.

7

5. P obability 8

6. D fferential
E uations

Introduction, Random experiment, Event, Axiomatic approach to
probability, ConditionalProbability, Independent Events.

7

Total =45

Recommen ed Books:
1. Ma hematics- Text booksfor classXu,Part I and II, NCERT,NewDelhi.

Ordinary differentiai equations, order and degree. Formation of a
differential equation. General and particular solution of a differential
equation. Solutionof a differential equation of first order andfirst degree
- variable separable method, homogeneous differential equation,

L_ ..l___+- --L.:s::o~1u=t::.:io~n:_o=f_:f.::.ir.:.st:_,c.rder Iinear differenti aI '=!quation.

# ~"!

~~

~~~~~~~~~~{~~~~~~~~~~~~~~

ApplicabJ with effect from academic session 2021-22 Page 4
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Degree Progn mme

: Engineering Mdthematic~ - I
: BSMA-40l
: 4 Hrs.
: 4 (Lecture 3; Tutorial 1; Practical 0)

Title of the course
Subject Code !

Weekly load
Credit

L TP 3-1-0

9

Course outllnes Lecture(s)
Main opicsUnit

Rank of a matrix, system of linear equations, Symmetric, skew­
symmetric and orthogonal matrices Orthogonal transformation,
Eigenvalues anc.i eigenvectors. Diagonc lization of matrices, Cayley -
Hamilton theorem, Compiex matrices: Hermitian, skew-Hermitian and
unitary matrices and their properties.

Unit-l 1. Ma rices

2.Diff~rential Mean-value .neorern, Taylor's and Maclaurin's theorems with
f--=C.::,al:,::c.::.ul-=u:,::s-+_;_r.::,e:..:,n1:,::a.:.;,in;_:d:,::e:_:r,-;:1determinateferm!>, L'Hosp tal's rule, Curve tracing.
3. Int gral Calculus Evaluat::'il of improper .ntegrals, Beta nd Gamma functions and their

properties. Fourier series, Change of in erval, odd even functions, Half
range series.

7

8
Unit-2 4.Cal ulus of Several

Variables

Limit, continuity and partial derivatives total derivative. Tangent plane
and normal line, Maxima, Minima i nd saddle points, Method of
Lagrange's multiplier.

65. Se~uences and
Series

Convergence of sequences and series, tEsts for convergence: comparison
test, integral test, ratio test, root test. p( wer series, Taylor's series, series
for exponential, trigonometric and loga ithm functions.
Scalar and vector fields, dlfferentiation of vectors, vector differential
operators: Del, Gradient, Divergen:: and Curl, their physical
interpretations. Formulae involving Del applied to vector point function
and their products, Directional derivativ es.

76. Ve tor
Diffe entiation

Total=45

Recommend d Books:
1. G.B. Thor as and R.L. Finney, Calculus and Analytic Geometry, 9th EI ition, Pearson, Reprint, 2002.
2. Erwin Krewszig,Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.
3. B.V. Ram na., Higher Engineering Mathematics, Tata McGraw Hill, ~ew Delhi, 11thReprint, 2010.
4. B.5. Grey, ai, Higher Engineering Mathematics, Khanna Publishers, 4pth Edition, 2018.
5. Babu Ran, Engineering Mathematics, Pearson Education, 2009.

Course OUtcQmes: Upon completion of thl-; course, students w'll be ab e to:
1. Learn essential concept of mat-ices an.' linear algebra in cornprehenslve manner.
2. Understand the differential- integral calculus, curve tracing and th~ ir real life applications.
3. Deal with functions of several variables and their applications in en ineering.
4. Learn secuences and series, power series, Fourier series and their cpnvergence analysis.
5. Apply ve tor calculus (differentiation only) In engineering and physi al applications.

CO/PO Mapping
(5/M/W indicates strength of correlation) 5 - 5tron , M - Medium, W - Weak

Cos Pro ramme Outcomes (Pos)
PO P02 P03 P04 P05 F06 P07 P09 POlO POll P012

COl 5 5 S 5 M [v1 5 M 5 S M M

CO2 5 5 5 5 M :M 5 M S 5 M M

C03 5 5 S 5 M M S M 5 5 M M

C04 5 5 5 5 M M 5 M 5 5 M M

COS 5 5 5 M M 5 M 5 5 M M

kW-1Jt(,,

Applic IJ with effect from a~ademic ~~~sion 2021-22
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Courseoutlines

DegreePr gramme

LTP 3-1-0

Title of the course
SubjectCo~e
Weekly loa d
Credit

Unit

: EngineeringMathematics - II
: BSMA-402
: 4 Hrs.
: 4 (Lecture3;Tutorial 1;Practical0)

U~ultivariable
Caculus
(In egration)

Lecture(s)
7Unit-l

M inTopics
Double integrals (cartesian and polar): Change in order of Integration,
Changeof Variables.lts applicationsto find area.
Triple lntegrals (Cartesian): Applications involving volumes of cube,

1--+- +-'-s,!;;.p.c:.he.::crc...:e~2~,drectangular parallelopiped.
2. prdinary Exact. Li;1earand Berncutll's differential equations, Higher order linear

pifferential differential equationswith constant coefficients, method of variation of
quatlons parameters,Cauchy-Eulerequation.

6

3. aplace Laplace transform of elementary functions, properties of Laplace
Transform transform, transform of derivatives and integrals, inverse Laplace

transform, Convolution theorem, Solution of ordinary differential
equations using Laplacetransform, Unit step function and unit impulse
function, their Laplacetransforms.

8

Unit-2 4 CpmplexVariable­
Dif erentiation

Differentiation, Cauchy-Riemannequations,analytic functions, harmonic
functions, harmonic conjugate. Elementary analytic functions
exponential, trigonometric, logarithm and their properties. Conformal
mapping.

8

5. omplex
Va iable-Integration

Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy
!ntegral formula (without proof), Liouville's theorem and maximum­
modulus theorem- (without proof); Taylor's series, zeros of analytic
functions, singularities, Laurent's series. Cauchy residue theorem
i""ithout proof), Residuetheorem and its applications to real integrals:
lrotegrationaround unit circle.

Total=45
RecommendedBooks:
1. G.B.Tht mas& R.L.Finney,Calculus" ..d Analytic:Geometry,9th Edition, Pearson,Reprint, 2002.
2. ErwinK eyszig,AdvancedEngi,kc;ir,g Mathematics, 9th Edition,JohnWiley & Sons,2006.
3. W.E.Bovee& R.C.DiPrima,ElementaryDifferential Equations& BoundaryValueProblems.9th Edn.,Wiley, 2009.
4. J.W.Brewn and R.V.Churchill,ComplexVariablesandApplications,McGraw-Hili,7th Edn.,2011.
5. B.S.Grewal,HigherEngineeringMathematics, KhannaPublishers,44th Edition, 2018.

6. ector
Int gration

Line, surfaceandvolume integrals.Theoremsof Green (in plane), Gauss
andStoke (without proof) - their verification and applications.

9

7

CourseOut omes: Upon completion of this course, studentswill be able to:
1. Solvethe multivariable integral calculusand its engineeringapplications.
2. Solvethe ordinary differential equations by different methods.
3. LearnLcplacetransform and its applicationsto solveengineeringproblems.
4. Learndi ferentiation and integration of functions of complexvariable and their applications.
5. Apply VE ctor calculus(integration only) in engineeringand physicalapplications.

CO/POMapping
(S/M/W indicatesstrength of correlation) S- Strong,M - Medium, W - Weak

Applicable with effect from aCaU"7'ic session, J~l~~ ". I, 1\' .. /j. _.page 6f;t 'Jh~'V. ~'_~,:,_, ,~~ ,~L ~~

i \- .~I~· ~~
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DegreeProg amme

: Numerical and Statistical Methods
: BSMA-501
·3 Hrs LTP300

Title of the curse
SubjectCode
Weekly load - -

Credit : 3 (Lecture3; Tutorial 0; Practical0)

Unit Main Topics Courseoutlines Lecture(s)
Unit-l 1. Errors and Errors in arithmetic operations and functions: Round-off, truncation, 10

Solut on of absolute, relative, percentageerrors. Intermediate value property,
Equaions Bisectionmethod, Method of falseposition, SecantMethod, Newton-

Raphsonmethod, Iteration method and their convergence. Gauss
elimination method (without pivoting). Jacobi,Gauss-Seidelmethods.

2.Finte Difference Finite differences: forward, backward and central differences, Shift and 6
and I1terpolation averagingoperators, Newton's forward, backwardanddivided difference

interpolation formulae, Lagrange'sformula.
3.Nunerical Numerical differentiation usingNewton's forward and backward 7
Diffe entiation and difference formulae. Numericalintegration: Trapezoidalrule, Simpson's ..
Integ ation one third and three-eighth rules.Error in integration.

Unit-2 4.Nu merical Solution of ODEof first order: Taylor seriesmethod, Picard'smethod, 5
solut on of ODEs Eulermethod, Modified Euler'smethod andRunge-Kuttasecondand

fourth order methods.
5.Curve fitting, and Curvefitting by the method of least squares:fitting of straight lines, 8
Correlation seconddegreeparabolas.Introduction to correlation coefficient, Karl

Pearsoncoefficient and rank correlation.
6. Pr bability and Its Definition and lawsof probability, Baye'stheorem, Randomvariable, 9
distributions Mathematical Expectation,

Probability distributions: Binomial,Poissonand Normal.
Total =45

Recommended Books:
1. S.S.SastF),Introductory Method of NumericalAnalysis,PHI(2005).
2. M.K.Jain,S.R.K.Iyengar& R.K. Jain,NumeriCalMethods for Scientific& EngineeringComputations, NewAgeInt. (2007).
3. B.S.Grew I, NumericalMethods in Engineering& Science,KhannaPublishers,2011.
4. S.c.Gupt & V.K.Kapoor,Fundamentalsof Mathematical Statistics,SultanChand& Sons(2014).
5. S.P.Gupt , StatisticalMethods, S.Chand& Co.,43,dEdition, 2017.

CourseOUtc mes: Upon completion of this course, the student will be able to:
1. Findthe rots of nonlinear equations, systemof linear equationsand error analysis.
2. Understa d the concept of different operators and their applications in numerical differentiation and integration.

Iy ordinary differential equationsof first order.
the concept of data handling US''1gcurve fitting, central tendency, dispersionand correlation.
the concept of probability and its implementation in discreteand continuous distributions.

Cos

ith effect from academic session 2021-22
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Degree Prog amme

Title of the curse
Subject Cod
Weekly load
Credit

: Numerical and Statistical Methods Lab
: BSMA-S02
: 2 Hrs.
: 1 (Lecture 0; Tutorial 0; Practical 2)

L T P 0-0-2

List of Progr mmes

1. Findi g roots of the equation l(x', = 0
i) Bi ection Method ii) secantMetnod iii) Method offalse position

2. Findi~g roots of the equation f(x) = 0
i) It1rative Method ii) Newton - Raphson's Method

3. To ch ck consistency and finding Solution of a system of linear algebraic equations using
i) G uss elimination Method ii) Gauss - Seidal Method iii) Jacobi Method ..

4. Inter olation using
i) N wton's forward difference formula ii) Newton's backward difference formula

5. Inter olation using
i) N wton's divided difference formula ii) Lagrange's interpolation formula

6. Num rical differentiation using
i) N wton's forward interpolation formula ii) Newton's backward interpolation formula

7. Num ricallntegration using
i) Tr pezoidal rule ii) Simpson's 1/3rd rule
iii) Si pson's 3/Sth rule

S. Soluti n of 1st order ordinary differentiai equations using
i) Ta lor's series method ii) Picard's method
iii) E ler's method iv) Euler's modified method

n of 1st order ordinary differential equations using Runge-Kutta methods.

10. g a curve using given data.
i) Ii ear curve
iii) c bic curve

ii) quadratic curve
iv) any other

11. Fin
i)
ii)
iii)

A
ing the following, using given data:
ean, median and mode.
andard deviation and mean deviatior..

/j"~7I",/
...-'l. i-,.r ,,;:.,__.p/I/

\ __r'"'''' ¥

,,' /~

(~
'. .,FI

~

Applicablerth effect from academic session 2021·22 Page 8
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Degree pro~ramme

Title of the ourse
Subject Cod .
Weekly loa.
Credit

: Engineering Mathematics (only for LEETstudents)
: OEMA-6~.1
: 3 Hrs.
. 3 (Lecture 3' Tutorial O·Practical 0)

L T P 3-0-0
, ,

..
-

Unit Ma n Topics Course outlines Lecture(s)-
Unit-1 1.( rdinary Exact. linear and Berno:.!fii's differential equations, Second order linear 6

ifferential differential equations with constant coefficients, Laplace transform and
quations and its properties, inverse Laplace transform, solution of ordinary differential
aplace equations using Laplace transform, Unit step function and unit impulse
ransform function.

2. equences and Convergence of sequences and series, tests for convergence: Integral 8
eries Test, Comparison TICst,Ratio Test, Root Test. Fourier series: Half range

sine and cosine series.
3. ~atrices Rank of a matrix, system of linear equations, symmetric, skew- symmetric 8

and orthogonal' matrices, orthogonal transformation, eigenvalues and ..
eigenvectors, diagonalization of matrices, Cayley - Hamilton theorem.

Unit-2 4.11 ultivariable Limit, continuity and partial derivative, total derivative. Tangent plane 8
( alculus and normal line. Maxima, Minima and saddle points, Method of
Differentiation) Lagrange's multiplier.

5. II~ultivariable Multiple Integration: Double integral (Cartesian and polar), Change in 8
( alculus order of Integration in double integrals, Change of Variables (Cartesian
Integration) and polar), Applications to area and volume, Triple Integral (Cartesian),

Simple applications involving cubes, sphere and rectangular box.
6. omplex Differentiation, Cauchy-Riemann equations, analytic functions, harmonic 7

ilariable- functions, finding harmonic conjugate, elementary analytic functions
Differentiation (exponential. trigonometric, logarithm) and their properties.

Recommeied Books: ' ;
1. G.B. Th mas and R.L. Finney, Calculus and AnalytiC G~ometry, 9th Edition, Pearson, 2002.
2. Erwin K eyszig, Advanced Engineering Mathematit:s, 9th Edition, John Wiley & Sons, 2006
3. T. Veer raj an, Engineering Mathematics for first year, Tata Mc Graw-Hill, New Delhi, 2008
4. B.V. Rat,n,. Higher Engineering Mathematics. Tata MoG"w Hili. New Deihi.11'" Reprint, 2010.
5. B.S.Gre ai, Higher Engineering Mathematics, Khanna Publishers, 44th Edition, 2018.

Course Out omes: Upon completion of this course, the student will be able to:
1. Solve 0IES' learn Laplace transform, its properties and their applications to solve engineering problems.
2. Sequen es and Series, Fourier series and their r:onvergence analysis.
3. The ess ntial concept of matrices and linear a:gebra in comprehensive manner.
4. The mul ivariable differential and integral calculus and its engineering applications .
5. The diff rentiation and integration of functions of complex variable and their applications.

Total =45

CO/PO Mapping

Applicabl with effect from academic session 2021-22
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DegreeProgr mme

Title of the co rse
SubjectCode
Weekly load

: Operations Research
: OEMA-612
: 3 Hrs. LTP 3-0-0

Credit : 3 (Lecture3; TutorlalO: Practical0)

Unit MainTppics Courseoutlines Lecture{s)
Unit-1 1. Introductlon to introduction to Optimizqtrdn Techniques. Basic concept and notations. 7

LPP Formulation of Linear Programming Problem (LPP).Graphical Solution.
Basic solution and Basic Feasible Solutions (BFS)of system of linear
equations, Convexset, Extremepoints, adjacent point of a convexset.

2. Simi lexMethod Standard Form of an LPP.Fundamental theorem of LPP.Slack,Surplus& 7
Artificial variablesSimplexmethod. Degeneracy.Nature of the solution of
LPPthrough simplexmethod. BigM method. Two phasemethod.

3. Duaity Theory & Primal and Dual problem. Duality theory, Complimentary Slackness 8
PostOptimality Conditions, Solution of primal and Dual and vice versa. Post Optimality
Analf./sis AnalysisandSensitivityAnalysis ....

Unit-2 4. Transportatlon Basicconcepts,notations. Balanced& unbalancedTP. Initial BFSof TPby 7
and ~ssignment usingdifferent methods. Improving an initial BFSof aTPto optimal
Prot lem solution. lntroduction to AssignmentProblem,Hungarianmethod.

5. Garre Theory Introduction to gametheory. Themaximin& Minimax Criterion. Existence 8
of saddlepoint. Gamewithout saddlepoint. Mixed strategy.Solution of
2X2gameand rectangulargamebymixed strategy (byAlgebraicmethod).
Dominance& its useto solve2X2game. 2XN& NX2game.Graphical
method, Solution of Gameby LPPmethod and iterative method.

6. Que~ingTheory Basicconcept of queuing theory. Introduction to Poissonand exponential 8
distribution andPoissonprocess.PureBirth and pure death process.
Analysisof queuemodel M/M/1/oo/FCFSand its properties. Analysisof
M/M/1/C/FC~Sand its properties.

Total=45
Recommende~ Books:
1. J.G.Chakr vorty and P.R.Ghosh,LinearProgrammingandgameTheory,Moulik Library (2009).
2. S.K.Gupta LinearProgramming& Network Models,Affiliated East-WestPrivateLtd. (198S).
3. KantiSwarup, P.K.Gupta& Man Mohan, OperationsResearch,S.Chand&Sons(1994).
4. H.A.Taha,pperations Research,PHI(2007).

CourseOUtco~es:
Uponcomplet on of this course, the student will be able to:
1. Formulatiqn of real life problems into LPPand its solution by graphical,simplex, bigM and two phasemethods.
2. Construct: ual Problemand usingDuality theory cancheckthe optimality of primal and DualLPPby CSC.
3. Formulate nd find the optimal solution of transportation and assignmentproblem.
4. Learnappl cations of game theory in real life problem and their solution by variousmethods.
S. Applicatio s of queuing theory to practical problems.

CO/POMapping
(S/M/W indicatesstrength of correlation) S- Strong,M - Medium, W - Weak

Cos Progr mme Outcomes (Pos)
POl P02 P03 P04 POS P06 P07 P08 P09 POlO POll P012

COl S S S S M M S M S S M M
CO2 S S S S M M 5 1\1 S S M M---
C03 5 5 S 5 M M 5 M S S M M- ..
C04 S S S s .\1 M S M S S M M

__ ,J •.,

S S M S M S S M M

Jt/ --')

./ (/11Z~f'i'-'?) ~ ,,~v
," ..~ ~" ' 0._

Applicable ith effect from academic session 2021-22
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Title of the ourse
5ubject Cod
Weekly load
Credit

: Mathematical ,"Jlethods
: OEMA- 621
: 3 Hrs.
3 (L t 3 T t . lOP tlcal O]

LTP 3-0-0
: ec ure ; u oria , rac rca

Unit Mai 11Topics Course outlines Lecture(s).
Unit-1 1.5 ries solution of Power series sr!utions: Legendre polynomial, Bessel functions of the first 7

Diffl rential kind and their properties, Recurrence formulae, Orthogonality of Bessel's
Equ tions function and Legendre Polynomials.
2.P rtial Formation of POE,Linear and non-linear equations of first order, Charpit's 7
Diff rential method, Homogeneous linear equation with constant coefficients,
Equ tions complementary function and particular integral.
3. F urier 5eries Fourier series, change of interval, even and odd functions, half-range 8

series, applications to typical waveforms including saw-tooth, triangular,
s."ne-wave ~!C".,Parseval's theorem on Fourier_constants.

Unit-2 4.F urier Integral t-snsforrns, Fourier integral theorem, Fourier sine and cosine 8~.
Tran sforms integrals Fourier rransrorrns, Properties of Fourier transforms,

Convoiution theorem "or Fourier transforms.
5. A plications Applications of Fourier transforms in solving partial differential equations 8

(laplace, Heat and Wave equations).
6. Z-! ransforms Z transforms and its properties, Z transform of polynomial functions, 7

trigonometric functions and hyperbolic functions. Convolution theorem,
inverse Z-transform. Solution of difference equations with constant
coefficients using Z-transform.

Tota I=45

Recommenid Books:
1. R.K.Jain nd 5.R.K. Iyengar, Advanced Engg. Mathematics, Narosa Publishing House (2007).
2. B.V. Ram na, Higher Engineering Mathematics, Tata McGraw Hill (2006).
3. Michael Greenberg, Advanced Engg. Mathematics, Pearson (1998).
4. B.5. Gre'1al, Higher Engineering Mathematics, Khanna Publishers, 44th Edition, 2018.

Course outctmes: Upon completion of this course, the student will be able to
1. Understa d series solution of differential equations.
2. Formatio and solution of flrst order linear and non-linear partial differential equations.
3. Learn to btain Fourier series expansion of a function.
4. Learn FOI rier transformation and its applicatlons to solution of partial differential equations.
5. Learn to pply Z-transform to solve difference equation.

0-

CO/PO Mall!)ing
(5/M/W Indicates str":".~th of correlaticr, ) 5 - Strong, Mo. Medium, W - Weak

Cos Pro ramme Outcomes (Pos)
PO P02 P03 P04 POS P06 P07 P08 P09 POlO POll P012

COl 5 5 5 5 M M 5 M 5 5 M M

CO2 5 5 5 5 M M 5 M 5 5 M M

C03 5 5 5 S M M S M S S M M

C04 S S S 5 M 1\1 S M 5 S M M

COS S S 5 5 M M 5 M S 5 M M

Applicablewith effect from a~ademic session 2021-22 _AP"/(O;
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DegreeProg amme

: DiscreteMathematicsTitle of the course
SubjectCode : OEMA-622
Weekly load : 3 Hrs. LTP 3-0-0

Credit : 3 (Lecture3; Tutorial 0; Practical0)

-
Unit Main opics Courseoutlines Lecture(s)

Unit-l 1. Lo~ic Mathematical Logi::::Statementand notations proposition and logic 9
operations, connectives(conjunction, disjunction, negation), statement
formulae and truth tables, propositionsgenerated by set, equivalenceof
formulae and implication lawsof logic, propositions over a universe,

i
variables,quantifiers.

...
2. Relationsand Relationand Function:Binary relations,Propertiesof binary relation in 8

Fu~ctions set. Equivalencerelations,Compositionof binary relations. PartialOrder
set, principal of I}~athematicalinduction andPigeon-holePrinciple.

3. Re urrence Recurrencerelations. Differenceequationsas recurrencerelations and 5

Reations their solutions, ;eneratini functions and their solutions. ..
Unit-2 4. Lat ice Lattice andAI[€:braicsvste.ns, Principleof duality, Basicproperties of 7

Alf.~braics~~,·.ems,Distriou:ed K Complemen~('dLattices,BooleanLattices

5. BooleanAlgebra soolean algebra,Booleanfi.nctlons and Bookan expressions, 6
slmpilncatlonsof Booleanexpressions,Basiccircuits and theorems,
Logicalgatesand relations of Booleanfunctions.

6. Gr phTheory Basicterminology of graph theory, degreePaths,Circuits,Graph 10
connectivity, Weighted graphs.Trees,Spanningtrees, Propertiesof tree,
planar graphs.Euleriangraphs(Eulerianpaths and circuit), Hamiltonian
graphsand their properties, Kruskal'salgorithm and Prim's algorithm for
finding minimum spanningtree.

Total=45

Recommenced Books:
1. J. P.Trer bley and R.Manohar, A FirstCoursein DiscreteStructure, Tata McGraw-Hili (1999).
2. M. K.oat DiscreteMathematical structures, NarosaPublishingHouse(2007).
3. BabuRa ,Discrete Matherroatics,VinayakPublications(2004).
4. N.Deo, raphTheory, PrenticeHall of lnd'a Pvt. Ltd. (1987).
5. K.H.Ros n, DiscreteMathematics and Its Applications,TataMc-GrawHill (2017).

Courseout~omes: Uponcompletion of this course, the student will be able to:
1. Constru t mathematical arguments using logicalconnectivesand quantifiers.
2. Validate the correctnessof Q') argument u.mg statement andpredicate calculus.
3. Work wi h someof the discrete structures which include sets,relations, functions and recurrencerelations.
4. Underst nd how lattices ano Booleanalgebracanbe usedastools in the study of computer networks.
5. Und variousfundamental concea.sof graph theory, its properties and applications in real life problems.

M - Medium, W - Weak

with effect from academic S' ssion 2021-22
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o·...··1ramme
Title of the course

Subject COdl
Weekly load
Credit

: Mathematical Statistics
: OEMA-711
: 3 Hrs.
: 3 (Lecture 3; Tutorial 0; Practical 0)

L T P 3-0-0

Unit Main opics Course outlines Lecture(s)
Unit-l 1.Cor elation and Partial and multiple correlation (three variables case only), Regression 6

Regre sion analvsis up to three variables.
..

2.Pro ability Definition of probability using different approaches, Discrete and 9
continuous random variables, Probability mass function, Probability
den ;ity function, Probability distribution function.

3. Dis ributions Exp(,nential distribution, Gamma distribution, Chi-square distribution, 7
Student's t distribution and F distribution.

Unit-2 4,Mor rent Mor.ients, Moment generating functions, Characteristic function, Joint 7
Gener ating and dlstribution function, Marginal and conditional distributions, Bi-variate
Chara teristic normal dlstrlbutir- 1,

..
Functi ons -
S.Test ng of Fundamental notions, Tests based on Normal, t, Chi-square and F B
hypot esis dlsttibutions.
6,ANOVA technique Analy~;~.(If'variance: Compf.c.~elyRandomized Design and Randomized 8

Block Design.
Total=45

Recommend ed Books:
1. P,~.Meye r, Introduction to Probability and Statistical Applications, Oxford & IBH (2007).
2. A.M. Goo f'I, M.K. Gupta and B. Dasgupta, An Outline of Statistical Theory, Vol. I, World Press Pvt. Ltd (2013).
3. T.W. And rson, An Introduction to Multivariate Statistical Analysis, John Wiley (2003).
4, S.P.Gupt , Statistical Methods, S.Chand & Co., 43'd Edition, 2017.
5, S.c. Gupt & V.K. Kapoor, Fundamentals of Mathematical Statistics, Sultan Chand & Sons (2014).

Course Objelives: After the completion of this course, the student will be abie to:
1. Analyse t e correlated data and fit the linear regression model
2. Compute he probability of composite events
3. Understa d the random variable, expectation, moments and distributions
4. Understa d the concept of sampling distribution and its importance.
5. Perform t le testing of hvpothesis,

CO/PO Mapping
(S/M/W indicates strength of c~rrelation) S- Strong, M - Medium, W - Weak

Prog amme Outcomes (POs)
pOl P02 P03 "04 I.PO.~. P06 I P07, ! POB P09 POlO

COl S S S S I\/, M S I M S Sf-'--"--t-"---t-t----t---_f_... -t_;,,;_;,--t-:._
C02 S ! S S S_. :11 -t-_M__ l'_~_--II-M __ +-S S
C03 S S SSM M S M S S
C04 S S SSM M S M S S

Cos
POll P012
M
M
M

M
M
M

M M
MMCOS S S SSM M S M S S

~~ "\\f MrF/ ~
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