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Department Of Higher Education, Govt. of M. P.

B. S¢./B.A. lll Year

Academic Session: 2021-2022

Recommended by Central Board of Studies

Paper Number & Title | Paper-wise | Total Minimum Internal Minimum Prac- Prac- Total
of the Paper Maximum | Theory | Passing Assess- Passing tical tical
Marks Marks Marks in ment Marks in Maxi- | Passing
' Theory Maximum | Internal mum | Marks
Marks. Assess- Marks
ment
I- Linear Aigebra Ist term-
And Numerical 40 (3 Months)
Analysis 120 40 II dl? 10 150
nd term- - -
g- Real and . 40 {6 Months)
omplex Analysis 20

HI- Optional Paper* 40 Total=30

*I1I A Statistical methods, II1 B- Discrete Mathematies, III C- Mechanics, III D Mathematical Modelling,

III E- Financial Mathematics I1I F —Computer and Linear Programming.

{Optional Paper should be different from main subject.)

Not= : There will be three sections in each paper. All questions from each section will be compulsory,

Section A (5 Marks) :This section will contain 5 objective type questions, one from each unit, with the weightage of

1 mark.

Section B (10 Marks) : This section will contain 5 short answer type questions (each having internal choice), one
from each unit, with the weightage of 2 marks,

Section C (25 Marks) : This section will contain 5 long answer type questions (each having intemal choice), one
from each unit, with the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science subjects

(6 Period Theory + 6 Period Practical)
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
w5/ Session : 2021-22

Max. Marks/sfiea si® . 40

Class/@m : B.Sc./B.A.

Year/ad : Third/

Subject/fyr : Mathematics/mfom

Paper /&9 ; First / werd

Title/<f= : Linear Algebra And Numerical
Analysis

e Forfom T HEATHS fageivom
Note;- Scientific Calculator will be allowed in the examination of this paper.

M- 9 79 0 B 9 ¥ wEfefhes dawgeer & SUINT @ IH |

Unit-1 Definition and examples of Vector spaces, subspaces, sum and direct sum of
subspaces, Linear span, Linear dependence, independence and their basic
properties, Basis, Existence Theorem for basis, Extension Theorem, Invariance of
the number of elements of a basis, Dimension, Finite dimensional vector spaces,
Existence of complementary subspaces of a subspace of a finite dimensional
vector space, Dimension of sum of subspaces, Quotient space and its dimension.
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Unit-2 Linear transformations and their representation as matrices, Algebra of linear
transformations, Rank-Nullity theorem, change of basis, dual space, bi-dual space
and natural isomorphism, adjoint of a linear transformation, eigen values and
eigen vectors of a linear transformation, Diagonalisation, Bilinear,Quadratic and

Hermitian forms.
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Unit-3 Inner Product Space- Cauchy-Schwartz inequality, orthogonal vectors, orthogonal
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| complements, “rthonormal _sets and bases,Bessel’s inequality for finite

dimensional spaces. Gram-Schmidt orthogonalization process.
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Unit-4 Solution of Equations : Bisection, Secant, Regula Falsi Newton’s Methods. Roots
of second degree polynomial equations.

Interpolation: Lagrange interpolation, Divided differences, Interpolation formula
using Differences. Numerical Quadrature. Newton- Cote’s formulae. Gauss
Quadrature formulae
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Unit-5 Linear equations direct methods for solving systems of linear equations (Gauss
elimination, LU decomposition, Cholesky decomposition), Iterative methods
(Jacobi, Gauss- Seidel reduction methods). Ordinary differential equations : Euler
method, Single step method, Runge-Kutta’s method, Multistep methods, Milne
Simpson method. Methods based on Numerical integration, methods based on
numerical differentiation.
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Text Books:-
1. K.B.Datta- Matrix and Linear Algebra,Pretice hall of India Pvt. Ltd. New Dethi,2000.
2. S.S. Sastry- Introductory Methods of Numerical Analysis, PHI Learning Pvt. Ltd.
Reference Books:
1. K. Hoffiman and R. Kunze- Linear Algebra, 2™ Edition, Prentice Hall Englewood Cliffs,
New Jersey, 1971. '
2. S.K. jain, A Gunawardena & P. B. Bhattacharya- Basic Linear Algebra with MATLAB
Key College Publishing(Springer- Verlag) 2001
3 §. Kumarsaran- Linear Algebra, A Bermetric Approac Prentice- Hali of India,200
4. Balaguruswamy- Numeric: thods, Tata Mc Graw Hill Publication, New Yark.
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Department of Higher Education, Gov’g. of M.P.
B.Sc./B.A. Annual Examination System wise gyllabus
Recommended by Central Board of studies
w4 / Session ! 2021-22

Max. Marks/frepad 3 : 40

Class/@en : B.Sc/B.A.

Year/ad ; Third/

Subject/frra : Mathematics/TT

Paper /9ET4A : Third Optional-A / Q'C?RI IETT Y ‘
Title/<s : Statistical methods/ T READIT faferat

Note;- Simple Calculator will be allowed in the examination of this paper.

e wmwaﬁqﬁmﬁwma%mﬁwﬁm

TUnit-l Frequency distribution- Measures of central tendency, Mean, Median, Mode,
G.M, H.M, Partition values, Measures of dispersion- Range, Interquartile range,

Mean deviation, Standard deviation, Moments, Skewness and kurtosis.
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Unit-2 Probablity- Event, Sample space, Probablity of an event, Addition and
multiplication theorems, Baye’s theorem, Continuous probablity- probablity
density function and its applications for finding the mean, mode, median and
standard deviation of various continuous probablity distributions. Mathematical

expeciation, Expectation of sum and product of random variables, Moment
generating function.
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Theoretical distribution- Binomial, Poisson, rectangulars and exponential

Unit-3

distributions, their properties and uses.
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Methods of least squares, Curve fitting, co-relation and regression, partial and

multiple correlations {upto three variables only)

Sampling- S Sampling of large samples, Null and alternative hypothesis, Errors of

first and second kinds, Level of significance, Critical region, Tests of significance

based on chi-square,t.F and Z-statistics.
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Text Books:

1. H.C. Saxena and J. N. Kapoor, Mathematical Statistics, S. Chand and Company.
2. M. Ray_ Statistical Methods.
3. Au. = vy sEd # IEd |

(Or. Geeta Modl)
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a5/ Session : 2021-22

Max. Marks/sfea i : 40

Class/®an : B.Sc./B.A.

Year/as : Third / =

Subject/fRmz : Mathematics/«fo=

Paper /vyeaa : Second /fgeia

Title/«s ; Real and Complex Analysis
IRdfd® Ug aftqst faeramor

Unit-1 Riemann integral, Integrability of continuous and monotonic functions. The

fundamental theorem of integral calculus. Mean value theorems of integral
calculus, Partial derivatives and differentiability of real-valued functions of two
variables. Schwarz’s and Young’s theorem, Implicit function theorem.
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Unit-2 Improper integrals and their convergence, Comparisn tests, Abel’s and Dirichlet’s
tests. Frullani’s integral as a function of a parameter. Continuity, derivability and
integrability of an integral of a function of a parameter.  Fourier series of half
and full intervals.
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Unit-3 Definition and examples of metric spaces. Nieghbourhoods. Limit points. Interior
points. Open and closed sets. Closure and interior . Boundary points. Subspace of
metric space, Cauchy sequences, Completeness, Cantor’s intersection theorem,
Contraction principle, Real number as a complete ordered field. Dense subsets.
Baire Category theorem. Separable, second countable and first countable spaces,
Continuous functions; Uniform continuity, Properties of continuous fuctions on
compact sets.
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Unit-4 Continuity and differentiability of complex functions. Analytic functions,
Cauchy-Reimann equations. Harmonic functions, Cauchy’s Theorem, Cauchy’s
Integral formula.

3TPIE—4 w&wmﬁaﬁﬁmaﬁvamﬂamﬁsﬁfﬁmw,aﬁsmw
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Unit-5 Power series representation of an analytical function, Taylor’s series, Laurant’s
series, Singuiarities, Cauchy’s Residue Theorem, Contour Integratrion.
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Text Books:
1. Mathematical analysis by 8. C. Malik and Savita Arora, New Age Publication, Delhi.
2. G.F. Simmons — Introduction to Topology and Modern Analysis, Mc Graw Hill, New
York 1963
3. L. V. Alhfors, complex Analysis Mc Graw Hill, New York
4. 79 &) 1y sFEd A gD |

Recommend Books
1. Walter Rudin- Real and Comples Analysis, Mc Graw Hill, New York
2. Ponnuswamy- Complex Analysis, Narosa Publication, New Delhi.
3. R. V. Churchill & J.W. Brown, Complex Variables andApplication, st Edition, Mc¢ Graw

Hill, New York, 1990 3
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Department of Higher Education, Govt. of M.P. -
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
w3/ Session : 2021-22

Max. Marks/sfmma siw X 40 |

Class/ar . BS4/BA.

Year/a§ D Thinf/ g

Subject/fr ; Maniematics/wf&m

Paper /e : Third Optional-A / JHT Ufee—T
Title/hf=s : Statiistical methods/ATR=EE fafdr

Note;- Simple Calculator will be allowed in the examination of this paper.

AT T I T B T F WY DRy B T & Ayt #

Unit-1 Frequency distribution- Measures of ceﬁtral tendency, Mean, Median, Mode,
G.M, H.M, Partition values, Measures oﬂ dispersion- Range, Interquartile range,

Mean deviation, Standard deviation, Momients, Skewness and kurtosis.
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Unit-2 Probablity- Event, Sample space, Probablity of an event, Addition and
multiplication theorems, Baye’s theorem, Continuous probablity- probablity
density function and its applications for|finding the mean, mode, median and
standard deviation of various continuous|probablity distributions. Mathematical
expectation, Expectation of sum and product of random variables, Moment
generating function. i
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Unit-3 Theoretical distribution- Binomial, Pojsson, rectangulars and exponential

distributions, their properties and uses.
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Unit-4 Methods of least squares, Curve fitting, co-relation and regression, partial and

multiple correlations (upto three variables only).
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Unit-5 Sampling- Sampling of large samples, Null and alternative hypothesis, Errors of
first and second kinds, Level of significance, Critical region, Tests of significance

based on chi-square,t,F and Z-statistics.
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Text Books:
1. H. C. Saxena and J. N. Kapoor, Mathematical Statistics, S. Chand and Company.
2. M. Ray_ Statistical Methods.
3. wm <l 7y e A ywe |
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a3/ Sessmn 2021-22

Max. Marks/siferma s . 40

Class/=en : B.Sc./B.A.

Year/a¥ X Third/qd™

Subject/fawa , Mathematics/TRT

Paper /WU : Third Optional-B / T TRe®d—d1
Title/<i® : Discrete Mathematics/ fafder o
Unit-1 Boolean functions-disjunctive & cunjunctive normal forms (canonical & dual

canonical), Bool’s expansion theorem, Relations- Binary relation, Inverse
relation, Composite relation, Equivalence relation, Equivalence classes & its
properties Partition of a set.
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Unit-2 Partial order relation, Partially ordered sets, totally ordered sets, Hasse diagram,

maximal and minimal element, first and last element Lattice- definition and
examples, dual lattice, bounded lattice, distributive lattice, complemented lattice.

—2 T S W4, U GG Wiy, U Bd GYead, ogF NG, Sfs

TTAF, URag Areid, faaveia A, [Td A |
Unit-3 Graph- Definition, types of graphs, Subgraphs, walk, path , circuit, connected and

disconnected graphs, Euler graph, Hamiltonian path and circuit, shortest path in
weighted graph, Dijkstra’s Algorithm for shortest paths.
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Text Books:
1. J.N.Kapur- Mathematical Modelling, New Age International Publishers

2. 7w wRY R Uy AEEd B YD |

Reference Books:
1. Stefan Heinz- Mathematical Modelling, Springer.
2. Heilio,M.Lahivaara, T Latinen- Mathematical Modelling, Springers Nature.
3 Dr.V.P. Saxena- Bio-Mathematics.
4. Belinda Barnes and Glenn Robert Fulford- Mathematical Modelling with Case Studies.

CRC Press
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Unit-4 Trees and its properties, Rooted tree, Binary tree, Spanning tree, Rank and nuility
of a graph, Kruskal’s Algorithm and Prim’s Algorithm.

3PIS—4 38T U4 SHS U o, e e, fgaer g, S e, anod @ o ud
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Unit-5 Matrix representation of graphs—Incidence and Adjacency matrix,Cutset and its

properties, Planar graphs (definition) Kuratowski’s two graphs.
PE—5 el BT TG FTeuvi— TS (4 TSoll SNafE, Hevicd U7 Sqd Wv,
R SMerE(TRaT), FReE & fererd |

Text Books:
1. C.L.Liu.- Elements of Discrete Mathematics , Mcgraw Hill New-York
2. Narsingh Deo- Graph Theory, Prentice Hall.

3. A fa= YT SrpTaH B TS |
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
LV Sessmn 2021-22

Max. Marks/«faa s ; 40

Class/zen : B.Sc./B.A.

Year/ads © . Third/geirg

Subject/fiwm : Mathematics/<TfTa

Paper /weua : Third Optional-C /T TRew—t
Title/sis ; Mechanics / Fif®) '

Unit-1 Moments, Work and Energy, conservation of energy, Potential energy, Analytical

conditions of Equilibrium of Coplanar forces, Virtual work, Catenary.
SPHI5—1 ATEVT, B [T TA), IOl BT ORIV RN SIoll, GHdeld a6 G g &
TS Uiy, Hfeqd S, Ioo@ |

Unit-2 Friction, Forces in three dimensions, Poinsot’s central axis, Null lines and Planes.

Stable and unstable Equilibrium.

IPHIE—2 guor, il 3a, @l &1 d<g 3@, I N U4 9HGH, ReR U9 SiReR
AR |

Unit-3 Velocites and accelerations along radial and transverse directions and along
tangential and normal directions. Simple Harmonic motion. Elastic Strings,
Projectile.

o5 | ool Td oruel 1 3 A G4 o, vadl Y q9 e e § 9T @
TRV | W frad i, geare SIval, ue |

Unit-4 Motion on smooth and rough plane curves . Motion in a resisting medium.

Motion of particies of varying mass. Central orbits, Kepler’'s Law of motion,

Motion of a particle in three dimensions.
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Unit-5 Generalized 'co-ordinates, D’Alembert’s Principle and Lagranges equations,

Hamilton equations, Moment of inertia, motion of rigid bodies in two dimensions.
Equation of continuity, Euler’s equations of motion for inviscid flow, stream
lines, path of a particle, potential flow, Two dimensional and axisymmetric
motion, sources and sinks, vortex motion, Navier-stokes equation for a viscous
fluid.

-5 SUE [aed, O Toiiae &1 Nigid Td aia FaaRol gffiees] TH I,
e el Rifeda % qe fivd & af, dow &1 wiwRer A warE B
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Text Books:

1. R.S. Verma — Statics
2. S. L. Loney- An elementary Treatise on the dynamics of particle of rigid bodies.

3. Ay 2= Yo e B TS |

Reference Books:
. M.Ray- Dynamics
2 M. Ray and H. S. Sharma- Dynamics of rigid bodies

(Dr. VK. Gupta) {Dr. Vandana Gupta) QDF P.L. SanOdla)
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
g7 / Session : 2021-22

Max. Marks/aifram siw : 40

Class/war : B.Sc./B.A.
Year/a¥ ; Third/Tda

Subject/fawa ) Mathematics/TTRTA

Paper /9393 : Third Optional-D /i1 TRES-1
Title/sds : Mathematical Modelling/ TRRNG s
Unit-1 Mathematical modelling through ordinary differential equations of first order:

Linear Growth and Decay models, Non-linear Growth and Decay Models,
Dynamic problems, Geometrical problems.

SHIS—1 YorT PlC $ WURY Jaddl THIERUI FRT MO Arstert: Y419 gig wd s
Afeew, e gy T4 o dieed, TRIF) THRIg SR Fa |

Unit-2 Mathematical modelling through system of ordinary differential equations of first
order: Population Dynamics, Epidemics, Compartment models, Economic
medicine, Arms Race, Battles and International Trade, Dynamics models .

SHIE—2 Yo BIfe & ARIRYT dhdl GAIGION B (7] g O HiSfelT: STl
I AUR UE TPt dreed |

Unit-3 Mathematical modelling through ordinary differential equations of second order:
Planetary Motions, Circular Motions and Motion of Satellites. Mathematical
modelling through Linear differential equations of second order and
miscellaneous mathematical models.

TPE-3 531 DIE & QR 3FHe THBION R ORI Aol T T8> i, geiig
Y v swdn TR e efe @ Waw s@ea wHER gR1 AR
Hisfeir wd fafay wirfa disew | '

Unit-4 Mathematical modelling through difference equations: Simples Models, Basic
theory of linear difference equations with constants coefficients, economic and
finance-population dynamics and genetics, Mathemetical model in probability
theory,

SHE—4 SR EIERY ERT 0N RSl AXel AISeH, 3R ON®] arel X A’
SIS Td yiffiea figia § TRrd At |

Unit-5 Mathematical modelling through Graphs: Solutions that can be modelied through
graph, mathematical modelling in terms of directed graphs, signed graphs,
weighted digraphs and un-oriented graphs.
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Text Books:
1. J.N.Kapur- Mathematical Modelling, New Age Intemational Publishers

2. w2 gew R vy orredl B RS |

Reference Books:
1. Stefan Heinz- Mathematical Modelling, Springer.
2. Heilio,M.Lahivaara, T Latinen- Mathematical Modelling, Springers Nature.
3 Dr.V.P. Saxena- Bio-Mathematics.
4. Belinda Barnes and Glenn Robert Fulford- Mathematical Modelling with Case Studies.

CRC Press
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
w7 / Session : 2021-22

Max. Marks/«sifem s 40

Class/®ar B.Sc./B.A.

Year/as : Third/gda

Subject/fava : Mathematics/afm

Paper /WETTH | : Third Optional-E /7= tros-3

Title/sni= : Financial Mathematics/ fa=ia

o

Unit-1 Financial Management- Nature and Scope of Financial Management, Goals of
Financial Management and main decisions of financial management, Difference
between Risk, Speculation and Gambling,
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Unit-2 Time value of Money-Interest rate and Discount Rate. Present value and Future
value, discrete case as well as continuous compounding case, Annuities and its
kinds.

P2 qET B FHAH— &Y U9 9eel &F, 999 4ed Ud 9 qea. fafeew iR
e "Han) gigdl, afiel 1@ 99 JoR |

Unit-3 Meaning of return, Return as Internal Rate of Return (IRR), Numerical methods
like Newton Raphson Method to calculate IRR, Measurement of returns under
uncertainty situations.
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Unit-4 Meaning of Risk, Difference between risk and uncertainty, Types of Risks,
Measurements of Risk, Calculation of security and portfolio risk and Return-
Markowitz Model, Sharpe’s Single Index Model- Systematic Risk and
Unsystematic Risk.
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Unit-5 Taylor series and Bond Valuation, Calculation of Duration and Convexity of
Bonds, Financial Derivatives- Futures, Forward, Swaps and options, Call and Put




Option, Call and Put Parity theorem.
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Text Books:
1. Sheldon M. Ross- An Introduction to Mathematical Finance, Cambridge University
Press.

2. Mark S. Dorfman- Introduction to Risk Management and Insurance, Prentice Hall
Englrewood Cliffs, New Jersey.
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Reference Books:
1. Aswath Damodaran, Corporate Finance- Theory and Practice, John Wiley & Inc.
2. John C. Hull- Options, Futures and Other Derivatives, Prentice Hall of India Private

Ltd.
3. C. D. Daykin, T. Pentikainen and M. Pesonen- Practical Risk Theory for Actuaries,
Chapman & Hall.
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
i /Sessmn 2021-22

Max. Marks/sfrean o ; 40

Class/®en : B.Sc./B.A.

Year/as : Third/

Subject/favg X Mathematics/TTTor

Paper /Wei4a : Third Optional-F / T CRB$H—TH
Title/<ins ) Linear and Computer Programming/
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Unit-1 Linear Programming problems, basic solution, basic feasible solution and optimal
solution.
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Unit-2 Graphical method and simplex method of solutions, Duality Transportation and

assignment problems. .
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Unit-3 Computer Programmihg, Binary system, Arithmetic and logical operations on

numbers, Octal and Hexadecimal systems.
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Unit-4 Conversion to and from decimal systems, Algebra of binary numbers Elements of

computer systems and concept of memory.
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Unit-5 Representation of unsigned integers, signed integers and reals, double precision

reals and long integers. Algorithms and flow charts for solving numerical analysis

problems.
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Text Books:
1. Proggrame in ANSI-C By E Balagurusamy - Mc Grawhill
2. Computer fundamentals By Pradeep K Sinhah & Priti Sinha, BPB Publication
3. Linear Programming. By R..K. Gupta, Krishna Publication.
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