S Rl 99T, 7Y, IR
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ &wer B.Sc./B.A.
Semester/ AHRCR : v
Title of subject Group / fawa wgg &1 2N : Mathematics- |
Paper No. & Title / Ue95 &. Ud ¥¥®H : | - Advanced Calculus/straaers
Compulsory / 31f¥ard a1 Optional /ddfead : Compulsory
: Particulars/ fda=or :
Unit -1 | Partial differentiation. Change of variables. Euler’s Theorem on homogeneous function
Taylor’stheorem for functions of two variables.
SHIE—1 | AP 3qqher, @R b1 R, AHETT Bl TR TR BT GHY, & =R B
Tl @ foy TR & YA |
Unit -2 Jacobians, Envelopes, Evolutes.
SBIE—2 | SIhIaT- Ydetd, galged |
Unit -3 | Maxima, minima and saddle points of functions of two variables. Lagrange’s multiplier
gaﬂs‘ method.
3 QR @ Berel @1 Sfeaw e g4 e fa=g, SIS @1 Tore fafer |
Unit -4 | Indeterminate forms, Beta and Gamma functions.
TP IR w5, dIeT d M Hor |
Unit -5 | Double and triple integrals. Dirichlet’s integrals. Change of order of integration in
PS5 double intergrals.
fger vd —ATdem, fSRwele AATHeE, g IHde # A uRad
Text Books :

1.  Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd. Allahabad.
2. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd. Allahabad.

Reference Book:-

1.  T.M. Apostol, Mathematical Analysis Narosa Publishing House, New Delhi 1985
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Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing o., New

York.
N. Piskunov , Differential and Integral Calculus, Peace Publishers, Moscow.

S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd., New Delhi.
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S Rl 99T, 7Y, IR
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ &wer B.Sc./B.A.

Semester/ AHRCR : v

Title of subject Group / fawa wgg &1 2N : Mathematics- 11

Paper No. & Title / 9eu= %. Ud & : I1- Partial differential Equations and

Complex Analysis
Compulsory / 3fari a1 Optional /A& e : Compulsory
: Particulars/ faa=or :

Unit -1 | Partial Differential equations of the first order. Lagrange’s solution. Some special types of
equations which can be solved easily by methods other than general methods.

SHIE—1 | 9UH DI & HifAD Idbel TNV, AN BT g, HY AR UHR B
THIHReT e @ fafsr & srerrar wRa afy & &« fvar <1 |9 |

Unit -2 | Charpit’s general methods of solution, Partial differential equations of second and higher
orders. Classification of linear partial differential equations of second order.

» IRMUC ® & & s Af, fgda d Saar dife & TS 3radmel AHIGBR,

fgia dife & WRaw 1if¥F ada FHIBION BT aHTHR0T

Unit -3 | Homogeneous and non- Homogeneous equations with constant coefficients. Partial
differential equations reducible to equations with constant coefficients.

THE—3 | AR TUTHI & FHETAT Ud SRIHETAT qHIDRYI, D fddel FHIDBROT Sl
3TeR [UTIhigTel FHIBROIT H IR ¢ |

Unit -4 | Complex numbers as ordered pairs. Geometric representation of Complex numbers,

PS4 Stereographic projection. Continuity and differentiability of Complex functions.
AT I & W H ORI, G SRl o Sad AR, ReRamithe
Uerd, A Bl @ daddl UG radber i |

Unit -5 | Analytic functions. Cauchy Riemann equations. Harmonic functions. Mobius

s_cb‘l—s;—5 transformations. Fixed pomts Cross ratio. Inverse points and critical mappmgs
JedN® Hed, DI I FHIGR0, JHaTal e, Afead wuiarvr, ReRr I,
e U, e v vd Fifdsd gfaf=o |

Text Books :-

1. I.N. Sneddon, Elemets of partial Differential equatiins Mc graw Hill, Co. 1988
2. Shanti Narayan, Theory of Functions of a Complex Variable, S. Chand & Co., New Delhi.
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References :-

1. R. V. Churchill & J.W. Brown, Complex Variables and Applications, 5th Edition, McGraw-
Hili New. York. 1990.

2.  Mark; J. Ablowitz & A. S. Fokas. Complex Variables : Introduction and Applications,
Cambridge
University Press, South Asian Edition, 1998.

3. Ponnuswamy : Complex Analysis, Narosa Publishing Co.
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ST e farT, 9.9, eI
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ dett : B.Sc./B.A.
Semester/ AvEX ; \Y;
Title of subject Group / fawa wgg &1 2N : Mathematics- 111
Paper No. & Title / Ue95 &. Ud ¥¥®H : I11- Abstract Algebra-11/3rET drer TRm—fgeia
Compulsory / 31far a1 Optional /A& fedd : Compulsory
- Particulars/ faexvr :

Unit -1 | Group-Automorphisms, inner automorphism. Automorphism groups.

SHIE—1 AHE WHINAT (FFHHUI), AR WD, WHIRATS & FHE |

Unit -2 | Conjugacy relation and centraliser. Normaliser. Counting principle and the class equation
of a finite group.

SPHIE—2 AFHAT Y U4 HolcllsoR, UHMRId, ol Rigid gd uRfAd @9 &1 @i
FHIHNT |

Unit -3 | Cauchy’s theorem and Sylow's theorems for finite abelian groups and non abelian groups

SpTs—3 | TRFAT 3MMeell TF sefTaen Wiel & ford @il vd dell & v |

Unit -4 | Ring homomorphism. Ideals and Quotient Rings. Field of Quotients of an Integral
s_cb"l’s;—4 Domain. Euclidean Rings.

I FHATHIRGT, USTell Qd oI gaid, Quile! Uid &1 9T &, JdeiisiaT
defd |

Unit -5 | Polynominal Rings. Polynomials over the Rational Field. Polynominal Rings over
Commutative Rings. Unique factorization domain.

gPIs—5 | 98U Joid, URWT &5 W dgUe, FHAMTT derdl W dgUe dord, Iifedi o
TGUg Yid |

Text Book:
1. 1. N. Herstein Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975.
Reference Books :

1.  N. Jacobson, Basis Algebra, Vols, | & 1. W.H. Freeman, 1980 (also published by Hindustan

Publishing Company.)
2. Shanti Narayan, A Text Book of Modern Abstract Algebra, S. Chand & Co. New DelhL
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o s

P.B. Bhattacharya. S.K. Jain and S.R. Nagpal. Basic Abstract Algebra (2nd Edition)
Cambridge University Press, Indian Edition 1997.

Vivek Sahai and Vikas Bist Algebra, Norosa Publishing House, 1997

I.S. Luther and I.B.S. Passi, Algebra, Vol. I-Groups, Vol. lI-Rings, Narosa Publishing House
(Vol 1-1996, Vol 11-1999).

D.S. Malik, J.N. Mordeson, and M.K.Sen, Fundamentals of Abstract Algebra, McGraw-Hill
International Edition, 1997.
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S Rl 99T, 7Y, IR
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ el B.Sc./B.A.
Semester/ AHRR ; Vi
Title of subject Group / fawa wgg &1 2N : Mathematics- |
Paper No. & Title / Ue95 &. Ud ¥¥®H : I- Real Analysis & Metric Spaces/arfa®
e g e wwfteat
Compulsory / 3fari a1 Optional /A& e : Compulsory
: Particulars/ faaRor :
Unit -1 | Riemann integral. Integrability of continous and monotonic functions. The fundamental

theorem of integral calculus. Mean value theorems of mtegral calculus.

I AR, Aad U4 UhiQ Haldl dl AAIGA-IId], HHGT & Jod W,
GATH A b ALH U |

Unit -2 | Partial derivation and differentiability of real-valued functions of two variables. Schwarz
and Young's theorem. Implicit function theorem. Fourier series of half and full intervals.
A HF Beldl P &l TR D IARD Adberel UG Iddpeliigdl, el Ud I &

$hIg—2 oot o
U, 3RAT Hed U, g U4 YUl SjaRTel @l HIRAR 2ol |

Unit -3 | Improper integrals and their convergence. Comparison tests, Abel's and Dirichlet’s tests

Frullani’s integral. Integral as a function of a parameter. Continuity, derivability and
integrability of an integral of a function of a parameter.

faws AR Ud STBT SMMEROT, Tl URIefvl, Aol Ud fSRaeic &1 uRleror gerri
AqTIh o, Urafelds Hol-l & w9 H GHIG, Faddl, Ufold helHl & w7 § adba-adT
Tg FHG AT |

Unit -4
SHIS—4

Definition and examples of metric spaces. Neighbourhoods. Limit points. Interior points.
Open and closed sets.

Wi FHe o GRYYT Ud Sarexvl, A, d41 fd=g, o fog, fdged ud Eqd
g,

Unit -5 | Closure and interior. Boundary points. Sub space of a metric space. Cauchy sequences.
Completeness

ShIs—5 | HARUIe Td R, IR fa=g, gl wAfe @1 SU wofte | Sl argeH, YordT,

Text Books :-

1. R.R Goldberg, Real Analysis, Oxford & IBH Publishing Co., New Delhi, 1970.
2. G.F. Simmons. Introduction to Topology and Modem Analysis. McGraw-Hill, 1963.
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Reference Books :-

[N

T.M Apostol, Mathematical Analysis. Norosa Publishing House. New Delhi, 1 985

S. Lang. Undergraduate Analysis, Springer-Veriag, New York, 1983.

3. D. Somasundaram and B. Choudhary, A first Course in Mathematical Analysis. Narosa
Publishing House, New Delhi 199 /.

Shanti Narayan, A Course of Mathematical Analysis. S. Chand & Co. Delhi.

RK. Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi.
2000.

6. P.K.Jain and K. Ahmed Metric Spaces, Narosa Publishing House, New Delhi, 1996.

S. Lang, Undergraduate Analysis, Springer-Verlag, New York 1983.

8. E.T. Copson, Metric Spaces, Cambridge University Press, 1968.

N
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S Rl 99T, 7Y, IR
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ ®wer B.Sc./B.A.
Semester/ AR : VI
Title of subject Group / fawa wgg &1 2N : Mathematics- 11

Paper No. & Title / Ue95 &. Ud ¥¥®H

11- Linear Algebra Rss e wfora

Compulsory / 3fari a1 Optional /A& e : Compulsory
: Particulars/ faRor :
Unit -1 | Definition and examples of vector spaces, subspaces. Sum and direct sum of subspace.

SHIS—1

Linear span. Linear dependence, independence and their basic properties.

HieS WAt B YRYTYT Td SaTex0l, SUFHRE, IUGARSYl BT I Ud HdEn Ii,
Reges favgar, WRae anf3aarn, wd=ar v 9@ g T[OrH |

Unit -2

Basis. Finite dimensional vector spaces, Existence theorem for basis Invariance of the
number of elements of a basis set. Dimension. Existence of complementary subspace of a
subspace of a finite dimensional vector space. Dimension of sums of subspaces. Quotient
space and its dimension.

YR, URMT i Afcw Tofcdl, MR &1 3R YA, MR Gz H
gl T | B ruRad-etierdrn, o, kg fava |fder w4t &1 Iuwafe
D Rbp IYFANRE T AR, IUFARSAT & INT Bl {947, F9RT |Aflte vd 39!
faHm |

Unit -3

Linear transformations and their representation as matrices. The Algebra of linear
transformations. The rank nullity theorem. Change of basis. Dual space, Bidual space
and natural isomorphism. Adjoint of a linear transformation.

b [/UARY Ud IADT gy Feuer, g ®UIRON Dl &Il {0, iy
YRIAT UHA, MR P URacH, gd dAfe, fggd FAe Td Uighd JeardhIRa,

IRIP H/UTARYT BT Geli= HUTART |

Unit -4
FPIE—4

Eigen values and eigen vectors of a linear transformation. Diagonalisation Bilinear.
Quadratic and Hermitian forms.

YWRahs ®UIARTI & M A9 Uq M Aiey, fawoiievr fguaar, fgord ug
ARRE 999 |

Unit -5

Inner Product Spaces - Cauchy-Schwarz inequality. Orthogonal vectors. Orthogonal
complements. Orthonormal sets and bases. Bessel's inequality for finite dimensional
spaces. Gram-Schmidt Orthogonalization process.

MATH 2-Pag No.9




Shls—5 | MR U FAfe— DI W@Iol MG, oifdd Afee, ifdd e, UAH
Aifd Az Ud R, uRfHd faiy waftedl 2 o9d @ e, M R49e
ATfIHdr U |

Text Books :
1. K. Hoffman and R.Kunze, Linear Algebra, 2nd Edition. Prentice Hall Englewood

Cliffs,NewJersey.1971.

Reference Books:

1 K.B. Datta. Matrix and Linear Algebra, Prentice hall of India Pvt Ltd., New Delhi, 2000.

2. S.K.Jain, A. Gunawardena & P.B. Bhattacharya. Basic Linear Algebra with MATLAB Key
college Publishing (Springer-Verlag) 2001.

3. S. Kumarsaran, Linear Algebra, A Geometric Approach Prentice — Hall of India, 200

MATH 2-Pag No.10




S Rl 99T, 7Y, IR
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50
Theory Marks : 35 + Practical Marks :15

Class/ @t B.Sc./B.A.

Semester/ WHR : Vi

Title of subject Group / ¥ Hqg &1 ¥vH : Mathematics- 111

Paper No. & Title / 795 %. Tg ¥ . I11- Principles of Computer Scince

Compulsory / 3fari a1 Optional /A& e : Optional- 1

: Particulars/ faazor :

Unit-1 Data Storage of bits Ram Memory. Mass srorage. Coding Information of Storage. The
Binary System Storing integers fractions, communication errors.

Unit-2 Data Manipulation - The Central Processing Unit The Stored Program concept.
Programme  Execution,.  Anthmetic/Logic  Instruction. =~ Computer-Peripheral
Communication.

Unit-3 Operation System : The Evolution of Operating System.(Dos, Window)

Unit-4 Operating System Architecture. Coordinating the Machine's Activities. Other
Architectures.

Unit-5 Algorithms - The Concept of an Aigorithm Representation Alogorithm Discover.
Interative Structures. Recursive Structure. Efficieny and Correctness-(Algorithms to be
implemented in C ++)

Text Book :

1. J. Glen Brokkshear, Computer Science: An Overview, Addition- Wesley.

2. Stanley B. Lippman, josee Jojoie. C++ Primer)3rd Edition), Addision- Wesley

Tota

| at least ten practicals.

MATH 2-Pag No.11




S Rl 99T, 7Y, IR
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ @t B.Sc./B.A.

Semester/ WH¥R : Vi

Title of subject Group / fawa wgg &1 2N : Mathematics- 111

Paper No. & Title / ¥4 %. Ug e : I1-Differential Geometry

Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 2

: Particulars/ fda=or :

Unit-1 Contravariant and covariant vectors. Definition of Tensor, Gradiant, Tensor field,
Addition and subtraction of Tensors, Multiplication of Tensors.

Unit-2 Inner product of Tensors, Contraction, symmetric Tensor, Anti-symmetric Tensor,
Quotient law, Reciprocal, Invariant relative Tensor.

Unit-3 Local Theory of curves - Space curves. Examples, Planar curves, Helices. Serret-Frenet
formulae.

Unit-4 Existence of space cunes, Involutes and evolutes of curves. Global Curve Theory -
Rotation index. Convex curves, Isoperimetric inequality. Four vertex theorem.

Unit-5 Local Theory of Surfaces - Parametric patches on surface. First Fundamental form and
arc length. Normal curvature. Vector field along a curve. Second fundamental form of a
surface. Weiengarten map.

Text Book :

1. J. A Thorpe, Introduction to Differential Geometry, Springer-verlag.

Reference: Books

1.

2.
3.
4.

I.M. Singer and J.A Thorpe, Lecture notes -Elementary.' Topology. and Geometry, Springer
Verlag, 1967.

B.O. NeilL Elementary Differential Geometry, Academic Press 1966.

S. Stembeg, Lectures on Differential Geometry, Prentice-Hall, 1964.

M. DoCarmo, Differential Geometry of curves and surfaces, Prentice-Hall 1976.

MATH 2-Pag No.12




ST e farT, 9.9, eI
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ @t : B.Sc./B.A.
Semester/ IFREX : Vi
Title of subject Group / v g &1 vH : Mathematics- 111
Paper No. & Title / T¥93 . ud NP . I11-Elementary Discrete mathematics
Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 3
. Particulars/ faa=or :
Unit-1 Sets and Propositions — Cardinality. Mathematical Induction Principle of Inclusion and
exclusion.
Unit-2 Relations and Functions — Binary Relations. Equivalence Relations and Partitions. Partial

Order Relation Functions and Pigeonhole Principle.

Unit-3 Graphs — Basic Terminology Multigraphs. Weighted Graphs.

Unit-4 Paths and Circuits. Shortest Paths. Eulerian Paths and Circuits. Travelling Salesman
Problem. Trees and its Properties.

Unit-5 Planar graphs.

Text Books:

1. C.L. Liu,Elements of Discrete Mathematics, (Second Edition), McGraw Hill,Intemational
Edition, Computer Science scries 1986.

2. Narsingh Deo : Graph Theory, McGraw Hill.

Reference Book:

1. Babu Ram, Discrete Mathematics, Vinayak Publication.

MATH 2-Pag No.13




ST e farT, 9.9, eI
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ @t ; B.Sc./B.A.
Semester/ JAR ; Vi
Title of subject Group / fawa wgg &1 2N ; Mathematics- 111
Paper No. & Title / 595 %. Tg ¥ . I11- Dynamics of Rigid Bodies
Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 4
: Particulars/ fda=or :
Unit-1 Moments and products of intertia.

Unit-2 The Momental Ellipsoid. Equimomental Systems. Principal axes.

Unit-3 D'Alembert's principle. The general equations of motion of a rigid body. Motion of the
Centre of intertia and motion relative to the Centre of inertia

Unit-4 Motion about a fixed axis. The compound pendulum Centre of percussion

Unit-5 Motion of a rigid body in two dimensions under finite and impulsive forces.
Conservation of Momentum and Energy,

Text book :-

1. S.L. Loney. An Elementary Treatise on the Dynamics of a Particle of Rigid.bodies.
Cambridge University Press, 1956.

References :-

1. AS. Ramsey, Dynamics, part | Cambridge University Press, 1973.
2. M. Ray and H.S. Sharma, Dynamics of Rigid Body, Students Friends, Agra

MATH 2-Pag No.14




S R favrT, 79, o=
UEH /Y. Pl b o) AARER ATAR UIGTHH
DT T AU GRT ARG TAT 7Y, & U RT AR
Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.
JTfermaH 3id / Max. Marks : 50

Class/ ®wer : B.Sc./B.A.
Semester/ THEX : Vi
Title of subject Group / ¥ Hqg &1 ¥vH : Mathematics- 111

Paper No. & Title / Ue95 &. Ud ¥¥®

Compulsory / 3fari a1 Optional /A& e ) Optional- 5

I11- Mathematical Modelling

- Particulars/ faa=or ;

Unit-1

The process of Applied Mathematics. Setting up first order differential equations.

Unit-2

Qualitative solution sketching. Stability of solutions.

Unit-3

Difference and differential equation models of growth and decay

Unit-4

Single species population model, Exponential and logistic population models.

Unit-5

An age structure model, prey predator models for two species.

Text Books:

el

Kapoor, J.N. : Mathematical models in Biology and Medicine. EWp (1985)
SAXENA V.P. : Bio-Mathematics an introduction, M.P. Hindu Growth Arade
Martin Braun C.S. Coleman, DA Drew (Eds) Differential Equation Models.
Steven J.B. Lucas W.P., Straffin B.D. (Eds.) Political and Related Models, Vo

Reference Books :

1.
2.

Cullen Linen. Models in Biology.

my 1993

l.2

Rubinow, SI : Introduction to Mathematical Biologv. John Wiley and Sons 1975.
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ST e farT, 9.9, eI
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ @t ; B.Sc./B.A.
Semester/ WH¥R : Vi
Title of subject Group / fawa wgg &1 2N : Mathematics- 111
Paper No. & Title / TeTs . Td e - Applications of Mathematics in
Finance
Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 6
: Particulars/ fda=or :
Unit-1 Financial Management - An overview. Nature and Scope of Financial Management,

Goals of Financial Management and main decisions of financial management. Difference
between risk, specualtion and gambling.

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.

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.

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.

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.

Text Book:

1. Sheldon M Ross, An Iraroduction to Mathematical Finance, Cambridge University Press.

2. Mark S. Dorfman, Introduction to Risk management and insurance, Prentice Hall Englrewood
Cliffs, New Jersey.

References:

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 Limited.

3. CD. Daykin, T. Pentikainen and M. Pesonen, Practical Risk Theory for .Actuaries. Chapman &
HalL
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ST e farT, 9.9, eI
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ @t ; B.Sc./B.A.

Semester/ WH¥R : Vi

Title of subject Group / v Hqg &1 ¥vH : Mathematics- I11

Paper No. & Title / 9eu= %. Ud & 11- Tensor and Special Theory of

relativity

Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 7

: Particulars/ fda=or :

Unit-1 Contravarient and covariant vectors, Definition of Tensor. Gradient. Tensor field,
Addition and subtractions of Tensors, Multiplication of Tensors.

Unit-2 Inner product of Tensors, Contraction, symmetric Tensor, Anti-symmetric Tensor.
Quotient law. Reciprocal Invariant relative Tensor.

Unit-3 Review of Newtonian mechanics - Inertial frames. Speed of light and Galilean relativity.
Michelson-Morley experiment. Loreniz-Fitzgerold contraction Hypothesis.

Unit-4 Relative character of space and time. Postulates of special theory of relativity. Lorentz
transformation equations and its geometrical interpretation Group properties of Lorentz
transformations

Unit-5 Relativistic kinematics - Composition of parallel velocities. Length contraction. Time
dilation.

Text Book

1. A. W. Joshi Matrix and Tensor in Physics, Willey Eastern.
2. R.Resnick, Introduction to Special Relativity, Willey Eastern Pvt Ltd. 1972

References :

1. C. Moller The Theory of Relatativity. Oxford Clarendon Press, 1952

PG Bergmann, Introducdon to the Theory of Relativity, Prentice Hall of India, Pvt Ltd.
1969

J.L. Anderson, Principles of Relativity Physics, Academic Press, 1967.

W. Rindler, Essential Relativity, Nostrand Reinhold Company, 1969

V. A. Ugarov, Special Theory of Relativity, Mir Publishers. 1979.

J.L Synge, Relativity : Hie Special Theory. North-Holland Publishing Company, 1956

The W.G. Dixon, Special relativity : The Foundation of Macroscopic Physics, Cambridge-
University Press, 1982

N

© Nk~ w
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ST e farT, 9.9, eI
UEH /Y. Pl b o) AARER ATAR UIGTHH
I T AUSd gRT AT TAT AY. & U RT AFANRA
Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ &wer : B.Sc./B.A.

Semester/ WH¥R : Vi

Title of subject Group / fawa wgg &1 2N : Mathematics- 111

. : I11- Elementary and Combinatorial
Paper No. & Title / Ue93 &. Ud ¥¥®H Number Theory
Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 8
: Particulars/ faeRor :

Unit-1 Primes and factorization. Division algorithm.

Unit-2 Congruences and modular arithmetic Chinese remainder theorem.

Unit-3 Euler phi function. Primitive roots of unity.

Unit-4 Quadratic law of reciprocity. Applications.

Unit-5 Arithmetical functions. Mobius inversion formula:'

Text Book:

1. I. Niven, S.H. Zuckerman, and L.H. Montgomery, An Introduction to the Theory of
Numbers, John Wiley, 1991.

2. G.H. Hardy, Number Theory.

3. Meivyn B. Nathans on. Additive Number Theory : Inverse Problems and the Geometry of
Sumesets, Springer, 1996.

References :

1. David M. Burton, Elementary Number Theory, Wm. C. Brown Publishers, Dubugue, lowa.
1989.

2. K. Ireland, and M. Rosen. A Classical Introduction to Modem Number Theory, GTM Vol.
84. Springer-Verlag, 1972.

3. G.A. Jones, and.J.M. Jones, Elementary Number Theory, Springer. 1998.

4, David M. Burton, Elementary Number Theory, Wm. C. Brown Publishers, Dubugue, lowa.
1989.

5. K. Ireland, and M. Rosen, A Classical Introduction to Modem Number Theory, GTM Vol.
84. Springer-Verlag, 1972.

6. G. A. Jones, and J.M. Jones, Elementary Number Theory, Springer, 1998.

7. W. Sierpinski. Elementary Theory of Numbers, North-Holland, 1988. Ireland.

8. K. Rosen and M Rosen, A Classical Introduction to Modern Number Theory, GTM Vol 84
Springer-Verlag, 1972.

0. H.B. Mann, Addition theorems, Krieger, 1976
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Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ @t ; B.Sc./B.A.
Semester/ WH¥R : Vi
Title of subject Group / fawa wgg &1 2N : Mathematics- 111
Paper No. & Title / TeTs . Td e I11- Computational Mathematics
Laboratory

Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 9

: Particulars/ fda=or :
Unit-1 Plotting of functions.
Unit-2 Matrix operations, vector and matrix manipulations, matrix function.
Unit-3 Data analysis and curve fitting.
Unit-4 Use of FFT algorithms
Unit-5 Numerical integration.

Computational Mathematics Laboratory:

The student is expected to familiarize himself herself with popular software’s for numerical
co-imputation and optimization, Real life problems requiring knowledge of numerical algorithms
for linear and nonlinear algebraic equations Eigen value problems. Finite difference methods.
Interpolation, Differentiation. Integration Ordinary differential equations etc. should be attempted.
Capabilities to deal with linear, integer and nonlinear optimization problems need to be developed.
The objective of such a laboratory is to equip students to MODEL and simulate large-scale systems
using optimization modeling languages. (The concerned teacheris expected to provide the
necessary theoretical background before the student does the corresponding practical). To this end
software’s like MATLAB, LINDO, MATHEMATI1CA, MAPLE can be adopted. Following course
outline is suggested based on MATLAB and LINDO.

Text Books :

1. MATHEMATICA - Stephen Wolfram, Cambridge.

2. Introduction to operations research. F.S. Hiller and GJ. Liebetman.

References:

1. MA‘gLA/\B -High performance numeric computation and visualization software :User's
"guide.

2. Optimization modelling with LINDO : Linus Schrage
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Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ &wer B.Sc./B.A.

Semester/ WH¥R : Vi

Title of subject Group / fawa wgg &1 2N : Mathematics- 111

Paper No. & Title / g2u= . Td 2fifs , I11- Probability Theory

Compulsory / 31f¥ard a1 Optional /ddfead : Optional- 10

: Particulars/ fda=or :

Unit-1 Notion of probability ; Random experiments, Sample space. Axiom of probability.
Elementary properties of probability, Equally likely outcome problems.

Unit-2 Random Variables : Concept, cumulative distnbution function. Discrete and continuous
random vanables, Expectations, Mean, Variance, Moment generating function.

Unit-3 Discrete random variable . Bernoulli random variable, bmomiai random variable.
Geometric random variable, Poisson random variable and corresponding distributions

Unit-4 Continuous landom variables : Uniform random variable, Exponential random variable.
Gamma random variable. normal random variable and corresponding distributions.

Unit-5 Conditional probability and conditional expectations, Bayes theorem, independence,
Computing expectation by conditioning; Some applications -a list model A random
graph, Polya's urn model

Text Book:

1- S.C. Gupta and V.K Kapoor, Mathematical Statistics.

References:

1. S.M. Ross? Introduction to Probability Model (Sixth edition)

2. Academic Press, 1997.

3. I.Blake, An Introduction to Applied Probability, John Wiley & Sons,1979.

4. J. Pitmaa Probability. Narosa, 1993.

5. A.M. Yagolam and I.M. Yagolam, Probability and Information, Hindustan Publishing

Corporation, Delhi 1983.
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Department of Higher Education , Govt. of M.P.

B.Sc./ BA Semester wise syllabus
As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50
Theory Marks : 35 + Practical Marks :15

Class/ &wer : B.Sc./B.A.

Semester/ WHR : Vi

Title of subject Group / ¥ Hqg &1 ¥vH : Mathematics- 111

Paper No. & Title / 939 . wd e . I11- Programming in C and Numerical

Analysis
Compulsory / 3fari a1 Optional /A& e : Optional- 11
. Particulars/ faa=or :

Unit-1 Programmer's model of a computer. Algorithms, Flow Charts, Data Types, Artithical and
input output instruction. Decisions control strucrures. Decision statements

Unit-2 Logical and Condiuonal operators. Loop. Case control structures. Functions.. Recursions.
Arrays.

Unit-3 Solution of Equations : Bisection. Secant Regula Falsi. Newton's Method. Roots of
second degree Polynomials

Unit-4 Interpolation Lagrange interpolation. Divided Differences, Interpolation Formulas using
Differences, Numencal Quadrature . Newton-Cote's Formulas, Gauss Quadrature
Formulas.

Unit-5 Linear Equations Direct Methods for Solving Systems of Linear Equations (Guass

elimination LU Decomposition. Cholesky Decomposition), Interative methods (Jacobi.
Gauss - SeideL. Reduction Methods).

Text Books

1. V Raja raman Programing C, Prentice Hall cf India, 1994
2. C E Frooerg. Introduction to Numerical Analysis, (Second Edition L Addison-Wesley -
1979, Other references.

Reference:

1. Henry, Mullish and Herbert, L. Copper, Spirit of C: An Introduction to Modern
Programming, Jaico Publishers.

2. M K Jain, S.R.K. lyengar, R. K. Jain. Numerical Methods Problems and Solutions, New
Age International (P)Ltd. 1996.

3. E. Balaguruswamy- Numerical Method Tata Mc Graw_ Hill Pub.Com. New Yark.
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Department of Higher Education , Govt. of M.P.
B.Sc./ BA Semester wise syllabus

As Recommended by central Board of studies and Approved by the Governor of M.P.

JTfermaH 3id / Max. Marks : 50

Class/ &wer B.Sc./B.A.

Semester/ WHR : Vi

Title of subject Group / ¥ Hqg &1 ¥vH : Mathematics- 111

Paper No. & Title / 9951 %. Td ¥fi¥e : I11- Elementary Statistics

Compulsory / 3fari a1 Optional /A& e : Optional- 12

. Particulars/ faa=or :

Unit-1 Frequency distnbution - Measures of central tendency, Mean, Median, mode, G.M.. HM,.
partition values

Unit-2 Measui'es of dispersion-range, inter quartile range, Mean deviation, Standard deviation,
moments, skewness and kurtosis.

Unit-3 Probability-Event, sample space, probability of an event, addition and multiplication
theorems Baye's theorem.

Unit-4 Continuous probability, probability density function and its applications for finding the
mean, mode, median and standard deviation of various continuous probability
distributions, Mathematical expectation, expectation of sum and
product of random variables.

Unit-5 Theoretical distribution- Binomial, Poisson distributions and their properties and use
Moment generating functions.

Text Book

1. Statistics by M. Ray
2. Mathematical Statistics by J.N. Kapoor, H.C. Saxena (S. Chand)

References Book:

1. Statistical Methods, H.K. Pathak, Shdksha Sahitya Prakash, Meerut
2. Fundamentals of Mathematical Statistics, Kapoor and Gupta
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