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Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics  - I 

Paper Title -   Matrices, Theory of Equations and Trigonometry 

Semester –   I  

MM-50 

Unit  – I 

Linear  independence of row and column matrices , Row rank & column rank of a matrix. equivalence of 
column and row rank. Eigen values, eigen vectors. 

Unit – II 

Characteristic equation of a matrix. Cayley Hamilton theorem and its use in finding inverse of marix. 
Application of matrix to a system of linear ( both homogenous and non - homogenous) equations. Theorem on 
consistency and inconsistency of a system of linear equation. Solving the linear equation with three  unknowns. 

Unit – III 

Relation between the roots and coefficients of general polynomials in one variable. Transformation of 
equations, Descarte’s rule of signs. 

Unit – IV 

Solution of cubic equation (Cardon Method). De Moivre’s theorem and its application.  

Unit – V 

Direct and inverse circular and hyperbolic functions, Logarithm of a complex quantity, Expansion of 
trignometrical function. ( Gregory’s Series, Summation of Series)  

 

Texts Books : 

1. S.L. Loney – Plane Trigonometry Part II 
2. K.B. Datta – Matrix and Linear Algebra Prentice Hall of India Pvt. New Delhi 2000 
3. Chandrika Prasad – A Text Book on Algebra and Theory of Equations, Pothishala Pvt. Ltd. Allahabad 

Reference Books: 

1. P. B. Bhattacharya, S. K. Jain and S.R. Nagpaul, First Courses in Linear Algebra, Wiley Eastern, New Delhi. 1983. 
2. S. K. Jain, A. Gunewardena and P. B. Bhattacharya, Basic Linear Algebra with MATLAB, Key CollegePpublishing, 2001. 

Allahabad 
3. H.S. Hall and S.R. Knight, Higher Algebra, H.M. publication, 1994. 
4. R.S. Verma and K.S. Shukla, Text Book on Trigonometry Pothishala Pvt. Ltd. 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.  

Subject -  Mathematics  - I 

Paper Title -   Elementary Abstract Alegebra 

Semester –   II 

MM-50 

Unit  – I 

Definition and basic properties of group. Order of an element of a group. Residue classes Modulo, 
Congruence relation. Subgroups, algebra of subgroups. 

Unit – II 

Cyclic groups, simple properties. Coset decomposition and related theorems. Lagrange’s theorem and 
its consequences, Fermat’s theorem and Euler’s theorem. 

Unit – III 

Normal subgroups, Quotient groups, Homomorphism and isomorphism of groups, kernel of 
Homomorphism. Fundamental theorem of homomorphism of groups. 

Unit – IV 

Permutation groups (even and odd permutations) Alternating groups An,  Cayley’s theorem.  

Unit – V 

Introduction to rings, subrings, integral domains and fields, with simple properties and examples. 
Characteristic of a ring. 

 

Text Books : 

1. I. N. Herstein – Topics in Algebra, Wiley Eastern Ltd. New Delhi 1977 

Reference Books: 

1. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra, Wiley Eastern, New 
Delhi, 1997. 

2. I. S. L.uther and I.B. S. Passi, Alegebra Vol- I , II, Narosa Publishing House. 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics  - II 

Paper Title -   Calculus 

Semester –   I  

MM-50 

Unit  – I 

Concept of Partial differentiation, Successive differentiation, Leibnitz theorem, Maclaurin and Taylor 
series expansions. 

Unit – II 

Asymptotes and Curvature, Tests for concavity and convexity, points of inflexion. Multiple points. 

Unit – III 

Tracing of curves in cartesian and polar co-ordinates. Integration of irrational algebraic functions 
and transcendental functions. 

Unit – IV 

Reduction formulae, Definite Integrals.  

Unit – V 

Quadrature, Rectification, Volumes and Surfaces of solids of revolution of curves.  

 

Texts Books : 

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

Reference Books: 

1. Gabriel Klambauer, Mathematical Analysis Marcel Dekkar, Inc. New York, 1975. 
2. Murray R. Spiegel, Theory & problems of Advanced Calculus.Schaum’s outline series, 

Schaum Publishing Co. NewYark. 
3. P.K. Jain and S. K. Kaushik, An introduction of Real Analysis, S.Chand & Co. New Delhi 

2000. 
4. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 1999. 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics  - III 

Paper Title -   Geometry 

Semester –   I  

MM-50 

Unit  – I 

General equation of second  degree. Tracing of conics.  

Unit – II 

System of conics, Confocal conics, Polar equation of a conic. 

Unit – III 

Equation of cone with given base, generators of cone, condition for three mutually perpendicular 
generators, Right circular cone. 

Unit – IV 

Equation of Cylinder and its properties. Right circular cylinder, enveloping cylinder and their 
properties. 

Unit – V 

Central conicoids, Paraboloids. Plane sections of Conicoids. 

Texts Books : 

1. N. Saran & R.S. Gupta : Analytical Geometry of Three dimensions. Pothishala Pvt. Ltd. 
Allahabad 

2. S.L. Loney, Elements of Coordinate Geometry, Macmillan and Co. London. 

Reference Books: 

1. P.K. Jain & Khalil Ahmad, A text book of Analytical Geometry of Two Dimensions, Wiley 
Eastern Ltd. 1994 

2. P.K. Jain & Khalil Ahmad, A text book of Analytical Geometry of Three Dimensions, Wiley 
Eastern Ltd. 1999 

3. R.J.T. Bell : Elementary Treatise on Coordinate Geometry of Three dimensions, Macmillan 
India Ltd. 1994. 

 
 
 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics  - I 

Paper Title -   Advanced Calculus ( Part  I) 

Semester –   III 

MM-50 

Unit  – I 

Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic sequences. 
Cauchy’s convergence criterion. 

Unit – II 

Series of non-negative terms. Comparison test, Cauchy’s integral test, Ratio test. Raabe’s test, 
logarithmic test, De-Morgan and Bertrand’s test ( without proofs). Alternating series. Leibnitz’s 
theorem. Absolute and conditional  convergence. 

Unit – III 

Continuity of functions of one variable , sequential continuity. Properties of continuous functions. 
Uniform continuity.  

Unit – IV 

Chain rule of differentiability. Mean value theorems and their geometrical interpretations. Darboux’s 
intermediate value theorem for derivaties. 

Unit – V 

Limit and continuity of functions of two variables 

Texts Books : 

1. R.R. Goldberg, Real Analysis, I.B.H. Publishing Co. New Delhi, 1970. 
2. Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd. Allahabad. 

Reference Books: 

1. T.M. Apostol Mathematical Analysis Narosa Publishing House New Delhi 1985. 
2. Murray R.Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing Co. New York.  
3. N. Piskunov, Differential and Integral Calculus , Peace Publishers, Moscow. 
4. S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd. New Delhi.  

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics  - III 

Paper Title -   Mechanics Part - I 

Semester –   III 

MM-50 

Unit  – I 

Analytical conditions of equilibrium of Coplanar forces. 

Unit – II 

Virtual work, catenary. 

Unit – III 

Forces in three dimensions, Poinsot’s central axis. 

Unit – IV 

Stable and unstable equilibrium, Null lines and planes. 

Unit – V 

Velocities and accelerations along radial and transverse direction, and along tangential and normal 
directions. 

 

Texts Books : 

1. S.L. Loney, Statics, Macmillan & Co. London 
2. S.L. Loney, An Elementary Treatise on the Dynamics of a Particle and of Rigid Bodies, Cambridge 

Uni. Press 1956. 

Reference Book: 

1. R.S. Verma, A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.  

Subject -  Mathematics  - III 

Paper Title -   Mechanics Part - II 

Semester –   IV 

MM-50 

Unit  – I 

Simple harmonic motion. Elastic strings. 

Unit – II 

Motion on smooth and rough plane curves. 

Unit – III 

Motion in a resisting medium. Motion of particles of varying mass. 

Unit – IV 

Central Orbits. Kepler’s laws of motion. 

Unit – V 

Motion of a particle in three dimensions, Acceleration in terms of different coordinate systems. 

 

Texts Book : 
 

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

Reference Book: 

2. M. Ray, Dynamics of a particle, Students Friends, Agra. 

 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics   - I 

Paper Title -   Advanced Calculus  ( Part II) 

Semester –   IV 

MM-50 

Unit  – I 

Partial differentiation. Change of variables. Euler’s Theorem on homogeneous function Taylor’s 
theorem for functions of two variables. 

Unit – II 

Jacobians, Envelopes, Evolutes. 

Unit – III 

Maxima, minima and saddle points of functions of two variables. Lagrange’s multiplier method. 

Unit – IV 

Indeterminate forms, Beta and Gamma functions. 

Unit – V 

Double and triple integrals. Dirichlet’s integrals. Change of order of integration in double intergrals. 

 

Texts Books : 
 

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

Reference Books: 

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

New York. 
3. N. Piskunov , Differential and Integral Calculus, Peace Publishers, Moscow. 
4. S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd., New Delhi. 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics   - III 

Paper Title -   Vector Analysis and Vector Calculus   

Semester –   II 

MM-50 

Unit  – I 

Scalar and Vector product of three vectors, Product of four vectors, Reciprocal vectors. 

Unit – II 

Vector differentiation. Gradient, Divergence and Curl. 

Unit – III 

Vector integration, Theorem of Gauss (without proof ) and problems based on it.  

Unit – IV 

Theorem of Green’s (without proof ) and problems based on it.  

Unit – V 

Stoke’s theorem(without proof )  and problems based on it. 

 

Text Book : 

1. N. Saran & S.N. Nigam – Introduction to Vector Analyss, Pothishala Pvt. Ltd., Allahabad 

Reference Books: 

1. Murray R. Spiegel, Vector Analysis, Schaum Publishing Co. New York. 
2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons 1999. 
3. Shanti Narayan, A text book of Vector Calculus, S. Chand & Co., New Delhi 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics   - II 

Paper Title -   Differential Equations  (Part – I) 

Semester –   II 

MM – 50  

Unit  – I 

Linear equations and equations reducible to the linear form, Exact differential equations.. 

Unit – II 

First order higher degree equations for x, y, p, Clairaut’s form and singular solutions. 

Unit – III 

Geometrical meaning of a differential equation, Orthogonal trajectories, Linear differential equations 
with constant coefficients. 

Unit – IV 

Homogenous linear ordinary differential equations, linear differential equations of second order. 
Transformation of the equation by changing the dependent variable and the independent variable. 

Unit – V 

Method of variation of parameters, Ordinary simultaneous differential equations. 

 

Text Books : 

1. D.A. Murray : Introductory Course in Differential Equations, Orient Long man, India 1967. 
2. Gorakh Prasad : Integral Calculus, Pothishala Pvt. Ltd., Allahabad. 

Reference Books: 

1. G. F. Simmons, Differential Equations, Tata Mcgraw Hill, 1972. 
2. E.A. Codington, An introduction to ordinary differential equations, Prentice Hall of India 

1961. 
3. H.T.H. Piaggio, Elementary Treatise on Differential equations and their applications, C.B.S. 

Publisher and Distributors, Delhi 1985. 
4. W.E. Boyce and P.C. Diprima, Elementary Differential equations & Boundary Value 

problems, John Wiley 1986. 
5. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons 1999. 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics   - II 

Paper Title -   Partial Differential Equations & Calculus of Variation 

Semester –   IV 

MM – 50  

Unit  – I 

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. 

Unit – II 

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

Unit – III 

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

Unit – IV 

Calculus of Variations – Variational problems with fixed boundaries. Euler’s equation for functionals 
containing  first order derivative and one independent variable. Extremals. 

Unit – V 

Functionals dependent on higher order derivatives. Functionals dependent on more than one 
independent variable. Variational problems in parametric form. Invariance of Euler’s equation under 
co-ordinates transformation. 

Texts Books : 

1. I.N. Sneddon, Elements of Partial Differential equations, McGraw Hill, Co. 1988. 
2. A.S. Gupta, Calculus of Variations with Applications PHI, 1977 

Reference Books: 

1. I. M. Gelfand & S.V. Fomin, Calculus of Variations, Prentice – Hill, Englewood Cliffs ( 
New Jersey), 1963 

2. J.T. Oden & J.N. Reddy , Variational Methods in theoretical Mechanics, Springer –Verlag 
1976. 

 
 
 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics   - II 

Paper Title -   Differential Equations (Part – II) 

Semester –   III 

MM – 50  

Unit  – I 

Series Solution of Differential Equations-Power series Methods, Bessel’s Equations Bessel’s function 
and its Properties, recurrence and generating relations. 

Unit – II 

Legendre’s Equations, legendre’s function and its properties, recurrence and generating relations. 

Unit – III 

Orthogonality of functions, Sturm-Liouville problem. Orthogonality of eigen functions, reality of 
eigen value. 

Unit – IV 

Laplace transformations. Linearity of the Laplace transformation. Existence theorem of Laplace 
transforms, Laplace transforms fo derivatives and integrals. Shifting theorem. 

Unit – V 

Differentitation and integration of transforms. Inverse Laplace  transforms, Convolution theorem. 
Applications of Laplace transformation in solving linear differential equations with constent 
coefficients. 

Text Books : 

1. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & sons, 1999 
2. R.V. Churchill, Fourir series and boundary value problem. 

 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   ch-,l-lh @ ch-,-   

Subject -  xf.kr & I 

Paper Title -   izxr dyu Hkkx &1 

Semester –   III 

MM – 50  

bdkbZ & izFke 

vuqØe dh ifjHkk"kk] vuqØedksa dh lhekvksa ij izes;] ifjc} ,oa ,d fn"V vuqØe dWk’kh dk 
vfHklj.k] ekunaMA 

bdkbZ & f}rh; 

v_.kkRed inksa dh Js.kh] rqyuk ijh{k.k] dkW’kh dk lekdyu ijh{k.k] vuqikr ijh{k.k] jkWch dk 
ijh{k.k] y?kqxf.kdh; ijh{k.k] fMekWxZu ,oa cVsªZUM dk ijh{k.k ¼fcuk miifRr½ ,dkarj Jsf.k;ka fycuht 
dk izes;A 

bdkbZ & r`rh; 

,d pj ds Qyuksa dk lkarR;] vuqØe.kh; lkarR;] larr Qyuksa ds xq.k/keZ] ,d leku lkarR;rkA 

bdkbZ & prqFkZ 

vodyuh;rk dk J`a[kyk dk fu;e] ek/;eku izes; ,oa mudk T;kferh; vFkZ] vodyu ds fy, 
MkWjckDl dk ek/;eku izes; A 

bdkbZ & ikWp 

nks pjksa ds Qyuks dh lhek ,oa lkarR;rkA 

 

 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   ch-,l-lh @ ch-,-   

Subject -  xf.kr & I 

Paper Title -   vewrZ cht xf.kr & izFke 

Semester –   II 

MM – 50  

bdkbZ & izFke 

lewg dh ifjHkk"kk ,oa ewyHkwr xq.k/keZ ] lewg ds vo;o dh dksfV] ekWM`;qyksa] ekMY;q vo’ks"k d{kk,a] 
loZlerk laca/k] milewg] milewgks dk chtxf.krA 

bdkbZ & f}rh; 

pØh; lewg] lk/kkj.k xq.k/keZ] dkslsV foHkktu ,oa laca/k izes;, ysxkzat izes; ,oa muds fuxeu] QkekZ 
dk izes; ,oa vk;yj dk izes;A 

bdkbZ & r`rh; 

izlkekU; milewg] foHkkx lewg] lewgks dh lekdkfjrk ,oa rqY;kdkfjrk] lekdkfjrk dh vf"V] lewgks 
dh lekdkfjrk dk ewyHkwr izes;A 

bdkbZ & prqFkZ 

Øep; lewg ¼le ,oa fo"ke Øep; ½ ,dkarj lewg An, dSyh dk izes; 

bdkbZ & ikWp 

oy;] mioy;] iw.kakZdah; izakar ,oa {ks= dk ifjp; ¼ljy xq.k/keZ ,oa mnkgj.kksa lfgr½ oy; dh 
pkfjf=drkA 
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Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   ch-,l-lh @ ch-,-   

Subject -  xf.kr & III 

Paper Title -   T;kfefr  

Semester –   I 

MM – 50  

bdkbZ & izFke 

f}?kkr dk lkekU; lehdj.k] 'kkadoksa dk vuqjs[k.kA 

bdkbZ & f}rh; 

'kkadoksa dk fudk;] leukaeh; 'kkado] 'kkado dk ?kzqoh; lehdj.kA 

bdkbZ & r`rh; 

fn, x, vk/kkj ds 'kadq dk lehdj.k] 'kadq ds tud] rhu ijLij yEcor tudksa gsrq 'krZ] yaco`Rrh; 
'kadqA 

bdkbZ & prqFkZ 

csyu dk lehdj.k ,oa mlds xq.k/keZ] yaco`Rrh; csyu] vUoyksfi; csyu ,oa mlds xq.k/keZA 

bdkbZ & ikWp 

dsUnzh; 'kkadot ijoYk;t 'kkadoksa dh leryh; dkVA 
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Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   ch-,l-lh @ ch-,-   

Subject -  xf.kr & I 

Paper Title -   izxr dyu  

Semester –   IV 

MM – 50  

bdkbZ & izFke 

vkaf’kd vodyu] pjksa dk ifjorZu] le?kkr Qyuksa ij vk;yj dk izes;] nks pjksa ds Qyuksa ds fy, 
Vsyj dk izes;A 

bdkbZ & f}rh; 

tsdksfc;u ,Uoyi] boksyqV~l A 

bdkbZ & r`rh; 

nks pjksa ds Qyuksa dk mfPp"B fufEu"V ,oa lsaMy fcUnq] ykxzkat dh xq.kkad fof/kA 

bdkbZ & prqFkZ 

vfu/kZk;Z :i] chVk ,oa xkek QyuA 

bdkbZ & ikWp 

f}’k ,oa f=&lekdyu] fMfj"ysV lekdyu] f}’k likdyu esa Øe ifjorZu 

 

 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   ch-,l-lh @ ch-,-   

Subject -  xf.kr & III 

Paper Title -   ;kaf=dh Hkkx & I 

Semester –   III 

MM – 50  

bdkbZ & izFke 

leryh; cyks ds larqyu dk fo’ys"k.kkRed izfrca/kA 

bdkbZ & f}rh; 

vkHkklh dk;Z] jaTtqdkA 

bdkbZ & r`rh; 

f=foeh; cy] ikW;ulWkV dsUnzh; v{k 

bdkbZ & prqFkZ 

LFkkbZ ,oa vLFkkbZ larqyu] 'kwU; js[kk ,oa ry 

bdkbZ & ikWp 

f=Tth; ,oa fu;Zxzs[kk fn’kk ds ikfjr osx ,oa Roj.k Li’khZ ,oa vfHkyac ds ifjr% osx ,oa Roj.kA 
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Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 
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Class -   ch-,l-lh @ ch-,-   

Subject -  xf.kr & II 

Paper Title -   dyu  

Semester –   I 

MM – 50  

bdkbZ & izFke 

vkaf’kd vodyu dh vo/kkj.kk] mRrjksRkj vodyu] yScuht dk izes;] eSdykfju ,oa Vsyj Js.kh esa 
foLrkjA 

bdkbZ & f}rh; 

vuar Li’khZ]a oØrk] mRryrk ,oa voryrk ds ijh{k.]k cgqfcUnqA 

bdkbZ & r`rh; 

dRrhZ; ,oa ?kzqoh; funsZ’kkadks esa oØksa dk vuqjs[k.k] vifjes;] chth; ,oa vohth; Qyuksa dk 
lekdyuA 

bdkbZ & prqFkZ 

leku;u lw=] fuf’pr lekdyuA 

bdkbZ & ikWp 

{ks=Qyu] jsDVhfQds’ku] oØksa ds ifjHkze.k ls izkIr Bkslksa dk vk;ru ,oa lrgA 

 

 

 

 

 

 

 

 



 B.Sc./ B.A. Semester V 

( For B.Sc./ B.A.Degree for which two more subjects in addition to mathematics are required to be studied 
in the third year) 

Core Courses 

Compulsory Paper  I – Real and Complex Analysis 

Compulsory Paper  II -  Abstract Algebra 

Optional Paper  - Any one of the following ( I to XII) 

Note – I 

Students who opt for Computer Science  as a main subject can not opt. for the following optional papers. 

1- Principles of Computer Science. 

2- Programming in C & Numerical Analysis ( part – I) 

Note – II 

Students who opt for Statistics as a main subject can not opt. for the following optional papers 

1- Probability Theory 

2- Elementary Statistics 

Optional Papers : 

1- Principles of Computer Science 

2- Differential Geometry – I 

3- Elementary Discrete Mathematics  

4- Dynamics of Rigid Bodies 

5- Mathematical Modelling - I   

6- Applications of Mathematics in Finance 

7- Tensor and Special theory of Relativity 

8- Elementary and Combinatorial Number theory – I 

9- Computational Mathematics Laboratory – I 

10- Probability Theory 

11- Programming in C and Numerical Analysis ( Part – I) 

12- Elementary Statistics  

 

 

 



B.Sc../ B.A. Semester VI 

( For B.Sc../ B.A Degree for which two more subjects in addition to mathematics are required to be studies 
in the third year) 

Core Courses 

Compulsory Paper  I – Metric Spaces 

Compulsory Paper  II -  Linear Algebra 

Optional Paper  - Any one of the following ( I to XII) 

Note – I 

Students who opt for Computer Science  as a main subject can not opt. for the following optional papers. 

1- Programming and Data Structures . 

2- Programming in C & Numerical Analysis ( part – II) 

Note – II 

Students who opt for Statistics as a main subject can not opt. for the following optional papers 

1- Bivariate Distributions and Optimization. 

2- Statistical Methods 

Optional Paper 

1- Programming and Data Structure  

2- Differential Geometry – II 

3- Discrete Mathematics  

4- Hydrostatics 

5- Mathematical Modelling - II 

6- Applications of Mathematics in Insurance 

7- Special Theory of Relativity  

8- Elementary and Combinatorial Number theory – II 

9- Computational Mathematics Laboratory – II 

10- Bivariate Distributions and  Optimization 

11- Programming in C and Numerical Analysis ( Part – II) 

12‐ Statistical Methods. 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&AA 

Paper Title‐   vody lehdj.k&Hkkx&AA 

Semester‐    AAA 

                  dqy vad& 50 

 

bdkbZ&1  

vody lehdj.kksa dk Js.kh gy] ?kkr Js.kh fof/k ]csly ds lehdj.k] csly dk Qyu ,oa mlds xq.k 

/keZ] iqujkxeu ,oa tud laca/kA 

    bdkbZ&2 

yhtsUMj lehdj.k] yhtsUMj Qyu ,oa mlds xq.k /keZ] iqujkxeu ,oa tud laca/kA 

    bdkbZ&3 

Qyuksa dh ykafcdrk] LVeZ yqbfoys leL;k] vk;xu Qyuksa dh ykafcdrk] vk;xu eku dh 

okLrfodrkA 

    bdkbZ&4 

ykIykl :ikarj.k] ykIykl :ikarj.kkas dh ykafcdrk] ykIykl :ikarj.kkasa dk vfLrRo izes;] vodyksa 

,oa lekdyksa ds ykIykl :ikarj.k] foLFkkiu] izes;A 

    bdkbZ&5 

:ikarj.kksa dk vodyu ,oa lekdyu] izfrykse ykIykl Qyu] dUoyw’ku izes;] vpj xq.kaakdksa ds 

vody lehdj.kksa dks gy djus esa ykIykl :ikarj.kksa ds vuqiz;ksxA 
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As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&AAA 

Paper Title‐  ;kaf=dh Hkkx&AA 

Semester‐    Av 

 

           dqy vad& 50 

    bdkbZ&1 

ljy vkorZ xfr] izR;kLFk Mksfj;kW 

    bdkbZ&2 

fpdus ,oa :{k lery odzksa ij xfrA 

    bdkbZ&3 

izfrjks/kh ek/;e esa xfr] cnyrh lgafr ds d.kksa dh xfrA 

    bdkbZ&4 

dsUnzh; d{k] dsiyj ds xfr ds fu;e 

    bdkbZ&5 

f=foe fn’kk esa d.kksa dh xfr] fofHkUu funsZ’kakd i)fr;ksa ds inksa esa Roj.kA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&A 

Paper Title‐    vkO;wg] lehdj.kksa dk fl)kar ,oa f=dks.kfefr 

Semester‐    I 

                  dqy vad& 50 

    bdkbZ&1 

iafDr ,oa LrEHk vkO;w~gksaa dh jSf[kd Lora=rk] vkO;wg dh iafDr tkfr ,oa LrEHk tkfr] LraHk tkfr ,oa 

iafDr tkfr dh rqY;rk] vk;xsu eku ,oa vk;xsu lfn’k 

    bdkbZ&2 

vkO;wg dh pkfjf=drk] dsys&gSfeYVu izes; ,oa vkO;wg dk O;wRdze Kkr djus esa bldk mi;ksx] 

jsSf[k; lehdj.kksa ds fudk; ¼le?kkr ,oa vle?kkr½ ds gy ds fy;s vkO;wgksa dk iz;ksx] jSf[kd 

lehdj.kksa ds fudk; dh laxrrk ,oa vlaxrrk ij izes;] rhu vKkr jkf’k;ksa ds jSf[kd lehdj.kksa ds 

gyA 

    bdkbZ&3 

,d ?kkr ds lkekU; cgqinksa ds xq.kakdksa ,oa ewyksa ds chp laca/k] lehdj.kksa dk :ikarj.k] fpUgksa dk 

MsLQkVZ fu;eA 

    bdkbZ&4 

f=?kkrh; lehdj.kksa dk gy¼dkWMZu fof/k½] Mh&ekWolZ izes; ,oa blds mi;ksx 

    bdkbZ&5 

izR;{k ,oa O;wRdze] o`Rrh; ,oa vfrijoyth; Qyu] lfEeJ la[;kvksa dk y?kqxq.kd] f=dks.kehrh; 

Qyuksa dk foLrkj ¼xzsxjh Js.kh] Jsf.k;ksa dk ;ksx½ 
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As recommended by Central board of Studies and 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&AA 

Paper Title‐     vkaf’kd vody lehdj.k ,oa fopj.k dk dyuA 

Semester‐    IV 

                  dqy vad& 50 

     bdkbZ&1 

izFke dksfV ds vkaf’kd vody lehdj.k] ysxzkat dk gy] dqN fof’k"V izdkj ds lehdj.k ftUgsa 

O;kid fof/k ds vykok ljy fof/k ls gy fd;k tk ldsA 

     bdkbZ&2 

pkjfiV dh gy dh O;kid fof/k] f}rh; ,oa mPprj dksfV ds vkaf’kd vody lehdj.k] f}rh; dksfV 

ds jSf[kd vkaf’kd vody lehdj.kksa dk oxhZdj.k 

     bdkbZ&3 

vpj xq.kakdksa ds le?kkrh; ,oa vle?kkrh; lehdj.k] vkaf’kd vody lehdj.k tks vpj xq.kkadksa  

okys lehdj.kksa esa ifjorZuh; gSA 

     bdkbZ&4 

fopj.k dk dyu& fLFkr lhekar okys fopj.kh; iz’u] izFke dksfV vody ,oa ,d Lora= pj dks 

varfoZ"V djus okys Qyud ds fy;s vk;yj dk lehdj.k] ,DLVªheylA 

     bdkbZ&5 

mPprj dksfV ds vodyksa ij vk/kkfjr Qyud] ,d ls vf/kd Lora= pjksa ij vk/kkfjr Qyud] 

izkpy :Ik ds fopj.kh; iz’u] funsZ’kkad :ikarj.k ds v/khu vk;yj ds lehdj.k dh vifjofrZrrkA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&AA 

Paper Title‐    vewrZ chtxf.kr II 

Semester‐    V 

                  dqy vad& 50 

     bdkbZ&1 

lewg Lodkfjrk ¼Lole:irk½] vakrj Lodkfjrk] Lodkfjrkvksa ds lewgA 

     bdkbZ&2 

la;qXerk laca/k ,oa lsUVªhykbZtj] izlkekU;d] x.krk fl)kar ,oa ifjfer lewg dk oxZ lehdj.kA 

     bdkbZ&3 

ifjfer vkcsyh ,oa vuvkcsyh lewgksa ds fy;s dkS’kh ,oa lSyks ds izes;A 

     bdkbZ&4 

oy; lekdkfjrk] xq.ktkoyh ,oa foHkkx oy;] iw.kakZadh izkar dk HkkT; {ks=] ;qDyhMh;u oy;A 

     bdkbZ&5 

cgqin oy;] ifjes; {ks= ij cgqin] dzefofue; oy;ksa ij cgqin oy;] vfnzrh; xq.ku [k.M izkarA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&AA 

Paper Title‐    jSf[kd chtxf.kr 

Semester‐    VI 

                  dqy vad& 50 

     bdkbZ&1 

lfn’k lef"V dh ifjHkk"kk ,oa mnkgj.k] milef"V] milef"V;ksa dk ;ksx ,oa lh/kk ;ksx] jSf[kd 

foLr`fr] jSf[kd vkfJrrk] Lora=rk ,oa muds ewy xq.k/keZA 

     bdkbZ&2 

vk/kkj] ifjfer foeh; lfn’k lef"V;kWa] vk/kkj dk vfLrRo izes;] vk/kkj leqPp; esa vo;oksa dh la[;k 

dh vifjoZru’khyrk] foek] ifjfer foeh; lfn’k lef"V dh milef"V dh iwjd milef"V dk 

vfLrRo] milef"V;ksa ds ;ksx dh foek] foHkkx lef"V ,oa mldh foekA 

     bdkbZ&3 

jSf[kd :ikarj.k ,oa mudk vkO;wg fu:i.k] jSf[kd :ikarj.kksa dk cht xf.kr] tkfr 'kwU;rk izes;] 

vk/kkj dk ifjorZu] }Sr lef"V] f}}Sr lef"V ,oa izkd`r rqY;kdkfjrk] jSf[kd :ikarj.k dk layXu 

:ikarj.kA 

     bdkbZ&4 

jSf[kd :ikarj.kksa ds vk;xu eku ,oa vk;xu lfn’k] fod.khZdj.k f},d?kkrh] f}?kkrh ,oa gjfef’k;u 

le?kkrA 

     bdkbZ&5 

vkarj xq.ku lef"V& dkS’kh LoktZ vlfedk] ykafcd lfn’k] ykafcd iwjd] izlkekU; ykafcd leqPp; 

,oa vk/kkj] ifjfer foeh; lef"V;ksa gsrq cSly dh vlfedk] xzke f’eV ykafcdrk izdzeA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&A 

Paper Title‐    nwjhd lef"V;kWa 

Semester‐    VI 

                  dqy vad& 50 

     bdkbZ&1 

nwjhd lef"V dh ifjHkk"kk ,oa mnkgj.k] lkehI;] lhek fcUnq] var% fcUnq] foo`Rr ,oa  laor̀ leqPp;] 

laoj.kd ,oa vH;arj] ifjlhek fcUnq] nwjhd lef"V dh mi lef"VA 

     bdkbZ&2 

dkS’kh vuqdze] iw.kZrk] dsUVj dk loZfu"V izes;] ladqpu fl)kar] iw.kZ dzfer {ks= ds :Ik esa okLrfod 

la[;k;sa] l?ku leqPp;] cs;j dk laoxZ izes;A 

     bdkbZ&3 

fo?kVh; f}rh; ,oa izFke x.kuh; lef"V] lrr Qyu] foLrkj izes;] ,d leku larrrkA 

     bdkbZ&4 

lagrrk] vuqdze.kh; lagrrk] iw.kZ ifjc) lef"V]ifjfer loZfu"V izxq.kA 

     bdkbZ&5 

larr Qyu ,oa lagfrr leqPp;] lac)rkA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&A 

Paper Title‐    okLrfod ,oa lfEeJ fo’ys"k.k 

Semester‐    V 

                  dqy vad& 50 

     bdkbZ&1 

jheku lekdy] lrr ,oa ,dfn"V Qyuksa dh lekdyuh;rk] lekdyu dk ewyHkwr izes;] lekdyu 

ds ek/;eku izes;A 

     bdkbZ&2 

okLrfod eku Qyuksa dh nks pjksa ds vkaf’kd vodyt ,oa vodyuh;rk] LoktZ ,oa ;ax ds izes;] 

vLi"V Qyu izes;] v)Z ,oa iw.kZ varjky dh Qksfj;j Js.khA 

     bdkbZ&3 

fo"ke lekdy ,oa mudk vfHklj.k] rqyuk ijh{k.k] vkcsy ,oa fMfjDysV dk ijh{k.k Qzqykuh lekdy] 

izkpfyd Qyuksa ds :Ik esa lekdy] larrrk] izkpfyd Qyuksa ds :Ik esa vodyuh;rk ,oa 

lekdyuh;rkA 

     bdkbZ&4 

dzfer  ;qXe ds :Ik esa la[;k;sa] lfEeJ la[;kvksa dh T;kferh; O;k[;k] fLVfj;ksxzkfQd iz{ksi] lfEeJ 

Qyuksa dh larrrk ,oa vodyuh;rkA 

     bdkbZ&5 

oS’ysf"kd Qyu] dkS’kh jheku lehdj.k] izlaoknh Qyu] eksfc;l :ikarj.k] fLFkj fcUnq] fr;Zd 

vuqikr] O;wRdze fcUnq ,oa dzkafrd izfrfp=.kA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&AA 

Paper Title‐    vodyu lehdj.k I 

Semester‐    II 

                  dqy vad& 50 

     bdkbZ&1 

jSf[kd lehdj.k] jSf[kd lehdj.kksa esa :ikarj.kh; lehdj.k] ;Fkkor vody lehdj.kA 

     bdkbZ&2 

x, y, p esa izFke dksfV] mPp?kkr ds lehdj.k] DykjsV QkeZ ,oa fofp= gyA 

     bdkbZ&3 

vody lehdj.k dk T;kferh; vFkZ] ykafcd laNsnh] vpj xq.kkadks ds jSf[kd lehdj.kA 

     bdkbZ&4 

lkekU; le?kkr jSf[kd lehdj.k] f}?kkr jSf[kd vody  lehdj.k] ijra= ,oa Lora= pjksa dks cny 

dj lehdj.k dk :ikarj.kA 

     bdkbZ&5 

izkpy fopj.k dh fof/k] lk/kkj.k ;qxin vody lehdj.kA 
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Class  ‐    ch-,llh-@ch0,0 

Subject‐    xf.kr&III 

Paper Title‐    lfn’k fo’ys"k.k ,oa lfn’k dyu  

Semester‐    II 

                  dqy vad& 50 

     bdkbZ&1 

rhu lfn’kksa dk vfn’k ,oa lfn’k xq.ku] pj lfn’kksa dk xq.ku] O;qyØe lfn’kA 

     bdkbZ&2 

 lfn’k vodyu] xzsfMalV] Mk;Ugtsal ,oa dyZA 

     bdkbZ&3 

lfn’k lekdyu] xkWl dh izes; ¼fcuk miifRr½ ,oa ml ij vk/kkfjr iz’uA 

     bdkbZ&4 

xzhu dk izes; ¼fcuk miifRr½ ,oa ml ij vk/kkfjr iz’uA 

 

     bdkbZ&5 

LVksd dk izes; ¼fcuk miifRr½ ,oa ml ij vk/kkfjr iz’uA 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics - II 

Paper Title -   Linear Algebra 

Semester –   VI 

M.M.: 50 

Unit-I 

Definition and examples of vector spaces,  subspaces. Sum and direct sum of subspace. Linear span. Linear 
dependence, independence and their basic properties.  

Unit - II 

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. 

Unit-III 

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. 

Unit - IV 

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

Unit - V 

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. 

Text Books : 

1. K.  Hoffman and R. Kunze, Linear Algebra, 2nd Edition. Prentice Hall Englewood Cliffs,NewJersey.1971. 

References : 
1 K.B. Datta. Matrix and Linear Algebra, Prentice hall of India Pvt Ltd., New Delhi, 20O0. 

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
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Class -   B.Sc./ B.A.   

Subject -  Mathematics - I 

Paper Title -   Real and Complex Analysis 

Semester –   V         M.M.: 50 

Unit  - I 

Riemann integral.   Integrability of continous and monotonic functions. The fundamental theorem of integral calculus. Mean 
value theorems of integral calculus. 

Unit-II 

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. 

Unit – III 

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. 

Unit – IV 

Complex   numbers  as  ordered  pairs.   Geometric  representation   of Complex  numbers, Stereographic projection. Continuity 
and differentiability of Complex functions. 

Unit-V 

Analytic functions. Cauchy Riemann equations. Harmonic functions. Mobius transformations. Fixed points. Cross ratio. Inverse 
points and critical mappings. 

Text Book 

1. R.R Goldberg, Real Analysis, Oxford & IBH Publishing Co., New Delhi, 1970. 
2. Shanti Narayan, Theory of Functions of a Complex Variable, S. Chand & Co., New Delhi. 

References 

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

2             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 /. 
4. Shanti Narayan, A Course of Mathematical Analysis. S. Chand & Co. Delhi. 
5. RK. Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi. 2000. 
6. R. V. Churchill & J.W. Brown, Complex Variables and Applications, 5th Edition, McGraw-Hili New. York. 1990. 
7. Mark; J. Ablowitz & A. S. Fokas. Complex Variables : Introduction and Applications, Cambridge 

University Press, South Asian Edition, 1998. 
       8.  Ponnuswamy : Complex Analysis, Narosa Publishing Co.
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Class -   B.Sc./ B.A.   

Subject -  Mathematics - I 

Paper Title -   Metric Spaces 

Semester –   VI 

M.M.:50 

Unit - I 

Definition and examples of metric spaces. Neighbourhoods. Limit points. Interior points. Open and closed sets. 
Closure and interior. Boundary points. Sub space of a metric space.  

Unit - II 

Cauchy sequences. Completeness Cantor's intersection theorem Contraction principle. Real numbers as a 
complete ordered field. Dense subsets. Baire Category theorem.  

Unit-III 

Separable, second countable and first countable spaces. Continuous functions.  Extension  theorem. Uniform 
continuity.  

Unit -IV 

Compactness. Sequential compactness. Totally bounded spaces, Finite intersection property.  

Unit - V 

Continuous functions and compact sets. Connectedness.  

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.  

References: 

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

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

3. E.T. Copson, Metric Spaces, Cambridge University Press, 1968. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics - II 

Paper Title -   Abstract Algebra 

Semester –   V 

M.M.: 50 

Unit-I 

Group-Automorphisms, inner automorphism. Automorphism groups. 

Unit- II 

Conjugacy  relation and centraliser. Normaliser. Counting principle and the class equation of a 

finite group. 

Unit -III 

Cauchy’s theorem and Sylow's theorems for finite abelian groups and non abelian groups 

Unit - IV 

Ring homomorphism. Ideals and Quotient Rings. Field of Quotients of an Integral Domain. Euclidean Rings. 

U n i t - V  

Polynominal Rings.   Polynomials   over   the   Rational   Field.   Polynominal   Rings   over Commutative Rings. Unique 
factorization domain. 

Text Book: 

1. I. N. Herstein Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975.  

References : 

1. N. Jacobson, Basis Algebra, Vols, I & II. 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 
3. P.B. Bhattacharya. S.K. Jain and S.R. Nagpal. Basic Abstract Algebra (2nd Edition) Cambridge University Press, Indian Edition 

1997. 
4. Vivek Sahai and Vikas Bist Algebra, Norosa Publishing House, 1997 
5. I.S. Luther and I.B.S. Passi, Algebra, Vol. I-Groups, Vol. II-Rings, Narosa Publishing House (Vol I-1996, Vol II-1999). 
6.  D.S.  Malik, J.N.  Mordeson, and    M.K.Sen, Fundamentals of Abstract Algebra, McGraw-Hill International Edition, 1997. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics III ( Optional XII) 

Paper Title -   Elementary Statistics 

Semester –   V         MM - 50 

Unit I 

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

Unit II 

Measures of dispersion-range, inter quartile range. Mean deviation. Standard deviation, moments, skewness and 
kurtosis.  

Unit - III 

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

Unit IV 

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

Unit - V 

Theoretical distribution- Binomial , Pcisson distributions and their properties and uses Moment generating 
function  

Text Book 

1. Statistics by M. Ray 

2. Mathematical Statistics by J.N. Kapoor, H.C. Saxena (S. Clnand) 

Reference Book 

1. Statistical Methods, H.KL Pathak, Shiksha Sahitya Prakash. Meerm 

2. Fundamentals of Mathematical Statistics, Kapocr and Gupta 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional – XII) 

Paper Title -   Statistical Methods  

Semester –   VI 

MM. - 50 

Unit- I 

Normal, rectangular and exponential distributions, their properties and uses. 

Unit- II 

Methods of least squares, curve fitting, correlation. 

Unit- II 

Regression, partial and multiple correlations (upto three variables only.) 

Unit - IV 

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 χ2 

Unit- V 

Tests of significance based on t, F and z. 

 

Text Book 

1. Statistics by M. Ray 

2, Mathematical Statistics , J.N.-Kapoor? H.C. Saxena (S. Chand) 
Reference Books 

1. Fundamentals of Mathematical Statistics. Kapoor and Gupta 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III (Optional – IV) 

Paper Title -   Dynamics of Rigid Bodies 

Semester –   V 

Unit I 

Moments and products of intertia. 

Unit II 

The Momental Ellipsoid. Equimomental Systems. Principal axes. 

Unit III 

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 IV 

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

                                    Unit V ,: 

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 I Cambridge University Press, 1973. 

 2. M. Ray and H.S. Sharma, Dynamics of Rigid Body, Students Friends, Agra 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics 

Paper Title -   Hydrostatics – III ( Optional IV) 

Semester –   VI 

Unit – I 

Pressure equation, condition of equilibrium. Lines of Force. Homogeneous and heterogeneous fluids. 

Unit II 

Elastic fluids. Surface of equal pressure. Fluid at rest under action of gravity. Rotating fluids.  

Unit III 

Fluid Pressure on plane surfaces. Centre of pressure. Resultant pressure on curved surfaces. 

Unit IV 

Equilibrium of floating bodies. Curves of buoyancy. Surface of buoyancy. Stability  of equilibrium of floating  bodies.   
Meta centre.   Work  done in producing a displacement. 

Unit V 

Vessel containing liquid. Gas laws. Mixture of gases. Internal Energy Adiabatic expansion.Work done in compressing a 
gas. Isothermal Atmosphere. Connective equilibrium. 

Text book 

1. W.H.   Besant   and   AS.   Ramsey,   A   Treatise   on   Hydromechanics,  part   I Hydrostatics. ELBS and 
G.Bell and Sons Ltd., London. 

2. M. Ray and H.S. Sharma, Hydrostatics, students friends. .Agra 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional II) 

Paper Title -   Differential  Geometry- I 

Semester –   V 

M.M 50 

Unit I 

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

Unit II 

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

Unit III 

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

Unit - IV 

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

Unit V 

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. 

References: 

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

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

3. S. Stembeg, Lectures on Differential Geometry, Prentice-Hall, 1964. 
4. M. DoCarmo, Differential Geometry of curves and surfaces, Prentice-Hall 1976. 
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Class -    B.Sc./ B.A.   

Subject -  Mathematics – ( Optional – II) 

Paper Title -   Differential Geometry-II 

Semester –   VI 

M.M.-50 

Unit I 

Geodesic curvature and Gauss formulae. Shape operator Lp of a surface at a point, third  fundamental form of a surface. Principal 
curvatures. Gaussian Curvature. Mean and normal curvature Gauss theorem egregium Isometry groups and the fundamental existence 
theorem for surfaces.  

Unit II 

Global  Theory  of surfaces  -  Geodesic     coordinate  patches.   Gauss-Bonnet  formula. Euler characteristic of a surface. Index of a 
vector field. Space of constant curvature.  

Unit III 

Intrinsic Theory of Surfaces in Riemannian Geometry - Parallel translation and connections. Cartan's structural equations and 
curvature. Interpretation of curvature.  

Unit IV 

Geodesic curvature and Gauss -Bonnet for a 2-dimensional Riemann surface. Geodesic coordinate systems. Isometries and spaces of 
constant curvature and the 3 types of geometry.  

Unit V 

Transic Extension Theory of surfaces in R3 - Spherical image. Parallel translation for imbedded surfaces in R3 Classification of 
compact connected oriented surfaces in R3 relative to curvature. 

Text Books : 

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

References: 

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

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

3. S. Stembeg, Lectures on Differential Geometry, Prentice-Hall, 1964. 
4. M. DoCarmo, Differential Geometry of curves and surfaces, Prentice-Hall 1976. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional VI) 

Paper Title -   Applications of Mathematics in Finance 

Semester –   V 

M.M.,50 

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-II 

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 -III 

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 - IV 

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 - V 

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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Class -    B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional VI) 

Paper Title -   Applications of Mathematics in Insurance 

Semester –   VI 

MM- 50 

Unit -1 

Insurance Fundamentals - Insurance defined. Meaning of loss. Chances of loss, peril, hazard, and proximate cause in insurance. Costs 
and benefits of insurance to the society 

Uni t - I I  

Branches of insurance-life insurance and various types of general insurance. Insurable loss exposures-feature of a loss that is ideal for 
insurance. 

Unit-III 

Life Insurance Mathematics - Construction of Mortality Tables. Computation of Premium of Life Insurance for a fixed duration and 
for the whole life. 

Unit-IV 

Determination of claims for General Insurance-Using Poisson Distribution and Negative Binomial Distribution-the Polya Case. 
Pricing of contingent claims through Arbitrage and Arbitrage Theorem. 

Unit -V 

Determination of the amount of Claims in General Insurance - Compound Aggregate claim model and its properties, and claims of 
reinsurance. Calculation of a compound claim density function F-recursive and approximate formulae for F. 

 

Text Book: 

1. Sheldon M. Ross, An Introduction to Mathematical Finance, Cambridge University Press. 
2. Mark S. Dorfman, Introduction to Risk Management and Insurance, Prentice Hall, Englewood Cliffs, New Jersey. 

References : 

1 Aswath Damodaran, Corporate Finance - Theory and Practice, John Wiley & Inc. 

2. C.D. Day kin, T Pentikainen and M. Pesonan Practical Risk Theory for Actuaries, Chapman & Hall 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional VII) 

Paper Title -   Tensor and Special Theory of Relativity 

Semester –   V          MM-50 

Unit -1 

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

Unit - II 

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

Unit - III 

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

Unit-IV 

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 -V 

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 
2. PG Bergmann, Introducdon to the Theory of Relativity, Prentice Hall of India, Pvt Ltd. 1969 
3. J.L. Anderson, Principles of Relativity Physics, Academic Press, 1967. 
4. W. Rindler, Essential Relativity, Nostrand Reinhold Company, 1969 
5. V. A. Ugarov, Special Theory of Relativity, Mir Publishers. 1979. 
 7.       J.L Synge, Relativity : Hie Special Theory. North-Holland Publishing Company, 1956  

 8. The W.G. Dixon, Special relativity : The Foundation of Macroscopic Physics, Cambridge-University Press, 1982 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics III ( Optional VII) 

Paper Title -   Special Theory of Relativity 

Semester –   VI 

M.M.50 

Unit - I 

Transformation equations for components of velocity and acceleration of a particle and Lorentz contraction factor. 

Unit -II 

Geometrical repiesentation of space - time - Four dimensional Minkowski an space-time of special relativity. Time-like, 
light-like and space-like intervals. 

Unit - III 

Null cone. Proper time. World line of a particle. Four vectors and tensors in Minkowskian space-time. 

Unit - IV 

Relativistic mechanics - Variation of mass with velocity  Equivalence of mass and energy. Transformation equations for 
mass momentum and energy. Energy-momentum four vector  

Unit-V 

Relativistic force and Transformation equations for its components. Relativistic Lagrangian and Hamiltonian. Relativistic 
equations cf motion of a particle. Energy momentum tensor of a continuous material distribution. 

Text Book 

1. A.W. Joshi. Matrix and Tensor in Physics, Wil!ey Eastern 
2. R Resnicx Introduction to Special Relativity, Wiley Eastern Pvt. Ltd. 1972 

References : 

1. C. Moller, The Theory of Relativity, Oxford Clarendon Press, 1952 
2. PG Bergmann Introduction to the Theory of Relativity, Prentice Hall of India, Pvt. Ltd. 1969 
3. J.L. Anderson, Principles of Relativity Physics, Academic Press. 1967. 
4. W. Rindler, Essential Relativity. Van Nostrand Reinhold Company, 1969 
5. V.A. Ugarov, Special Theory of Relativity. Mir Publishers, 1979. 
6. J.L. Synge, Relativity : The Special Theory, North-Holland Publishing Company, 1956 

7 W.G. Dixon, Special relativity : The Foundation of Macroscopic Physics, Cambridge University Press, 1982 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional VIII) 

Paper Title -   Elementary and Combinatorial Number Theory-I 

Semester –   V 

Unit -I 

Primes and factorization. Division algorithm. 

Unit -II 

Congruences and modular arithmetic Chinese remainder theorem. 

Unit - III 

Euler phi function. Primitive roots of unity. 

Unit -IV 

Quadratic law of reciprocity. Applications. 

Unit -V 

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 Sumsets, Springer, 

1996. 
References : 

1. David M. Burton, Elementary Number Theory, Wm. C. Brown Publishers, Dubugue, Iowa. 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, Iowa. 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. 
9. H.B. Mann, Addition theorems, Krieger, 1976 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional VIII) 

Paper Title -   Elementary, and Combinatorial Number Theory - II 

Semester –   VI 

M.M. 50 

Unit-I 

The Diophantine equations  x2 + y2 = z2,   x4 + y4 = z4 

                                                                   Unit - II 

Farey sequences .Set addition. Theorems of Mann, Davenport and Chowla.  

                           Unit-III 

Vosper Theorem, Kneser theorem, e-transform and its properties.  

                                            Unit - IV 

Theorem of Besicovith E=G-Z theorem.  

                                                                     Unit – V 

 Erdos-Heilbronn conjecture. Freiman’s theorem. 

Text Book 

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

2. G.H. Hardy, Number Theory. 
3. Melvyn B. Nathansa, Additive Number Theory: Inverse Problems and the Geometry- of sumests. Springer. 1996. 
References : 

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

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

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

4. W. Sierpinski. Elementry Theory of Numbers, North-Holland 1988. Ireland. 

5. K. Rosen and M. Rosen, A Classical Introduction to Modern Number Theory, GTM Vol. 84. Soringer-Verlag, 1972. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional V) 

Paper Title -   Mathematical Modelling - I 

Semester –   V 

     Unit -I 

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

Unit -II 

Qualitative solution sketching. Stability of solutions.  

                Unit-III 

Difference and differential equation models of growth and decay  

Unit -IV 

Single species population model, Exponential and logistic population models.  

Unit -V 

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

Text Books: 

1. Kapoor, J.N. : Mathematical models in Biology and Medicine. EWp (1985) 
2. SAXENA V.P. : Bio-Mathematics an introduction, M.P. Hindu Growth Arademy 1993 

3. Martin Braun C.S. Coleman, DA Drew (Eds) Differential Equation Models. 

4. Steven J.B. Lucas W.P., Straffin B.D. (Eds.) Political and Related Models, Vol. 2 

Reference Books : 

       1.              Cullen Linen. Models in Biology. 

       2.                Rubinow, SI : Introduction to Mathematical Biologv. John Wiley and Sons 1975. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional – V) 

Paper Title -   Mathematical Modelling - II 

Semester –   VI 

MM. 50 

Unit -I 

Introduction to pharmaco kinetics. Compartments. 

Unit -II 

Two and three compartment models in pharmaco kinetics. Epidemiological models. 

Unit -III 

SI, SIS, SIR and SIER models of epidemic of growth. 

Unit -IV 

Traffic models, car following models 

Unit -V 

Model from Political science proportional representation, cumulative voting, comparison voting. 

Text Book: 

1. Kapoor. J.N. : Mathematical models in Biology and Medicine. EWp (1985) 
2. Saxena V.P. : Bio-mathematics an introduction, M.P. Hindu Growth Academy, 1993 

3. Martin Braun, C.S. Coleman DA Drew (Eds) Differential Equation Models, Vol. - I 

4. Steven J.B. Lucas W.F., Straffin P.D (Eds.) Political and Related Models, Vol. 2 

Reference Books : 

1. Cullen Linen Models in Biology. 
2. Rubinow. SI: Introduction to Mathematical Biology, John Wiley and son 1975. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional  IX) 

Paper Title -   Computational Mathematics Laboratory - I 

Semester –   V 

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 teacher 
is expected to provide the necessary theoretical background before the student does the corresponding practical). To this end 
software’s like MATLAB, LINDO, MATHEMAT1CA, MAPLE can be adopted. Following course outline is suggested based on 
MATLAB and LINDO. 

Unit-I 

Plotting of functions. 

Unit -II 

Matrix operations, vector and matrix manipulations, matrix function. 

Unit -III 

Data analysis and curve fitting. 

Unit -IV 

Use of FFT algorithms 

Unit -V 

Numerical integration. 

Text Books : 

1. MATHEMATICA - Stephen Wolfram, Cambridge. 

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

References: 

        1.        MATLAB -High performance numeric computation and visualization software : 
      User's "guide. / 

 2.-       Optimization modelling with LINDO : Linus Schrage 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional IX) 

Paper Title -   Computational Mathematics Laboratory - II 

Semester –   VI 

Computational Mathematics Laboratory: 

The student is expected to familiarize himself/herself with popular softwares for numerical computation_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 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 teacher is expected to provide the necessary theoretical background before the 
student does the corresponding practical). To this end softwares like MATLAB, LINDO, MATHEMATICA, MAPLE can be adopted- Following 
course outline is suggested based on MATLAB and LINDO. 

Unit - I 

Nonlinear equations and optimization functions. Differential equations. 

Unit -I 

2-D Graphics and 3-D Graphics - general purpose graphics functions, colour maps and colour controls. 

Unit -III 

Examples : Number theory, picture of an FFT, Function of a complex variable. Chaotic 

motion in 3-D 

Unit - IV 

Sparse matrics - Iterative methods for sparse linear equations, Eigen values of sparse 

matrices. Game of life. 

Unit - V 

Linear Programming, Integer programming and Quadratic Programming – Modelling and 

simulation techniques. 

Text Books: 

1.            MATHEMATICA - Stephen Wolfram, Cambridge. 
2. Introduction to operations research, F.S. Hiller and G.J. Lieberman. 

References :  

1. MATLAB -High performance numeric compulation and visualization software : User's guide.  

2. Optimization modelling with LINDO : Linus Schrage 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional X) 

Paper Title -   Bivariate Distibutions and Optimization 

Semester –   VI 

 

Uni t - I   

Bivariate random variables ; joint distribution. Marginal and conditional distributions, Correlation 
oefficient.Functions of random variables : Sum of random variables, the law of large numbers and central limit 
theorem, the approximation of distributions.  

Unit II 

Uncertainty. Information and Entropy. Conditional entropy. Solution of certain logical problems by calculating  
nformation.  

Unit - III 

The linear programming Problem Froblem formulation. Linear programmmg in matrix notation. Graphical 
solution of Imear programming probleins. Some basic properties of convex sets, convex functions.  

Unit - IV 

Theory and application of the simplex method.The solution of a linear programming problem. Charne's M- 
echnique The two phase method.  

Unit - V 

Principle of duality in linear programming problem. Fundamental duality theorem. Simple problems. The 
Transportation aad Assignment problems. (Balanced case) 

Text Books: 

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

2. G. Hadley, Linear Programming. Narosa Publishing House 1995 

 

 

 

 

 

 

 



References : 

1. S.M Ross, Introduction to Probability Model (Sixth edition) Academic Press, 1997. 

2. LBlake, An Introduction to Applied Probability, John Wiley & Sons, 1979.  

3. J. Pitman, Probability, Narosa, 1993 
4 A.M. Yagolam and I. M . Yagolam Probability  and Information Hindustan Publishing Corporation. Delhi. 1983. 
5 Mokhtar S. Bazaraa. John J. Jarvis and Hanifd. Shirali Linear Programming and Network flows. John Wiley & Sons. 

1990. - 
6 S.I. Gass. Linear Programming ; Methods and Applications i4ih edition) McGrav, -Hill. New York 1975. 
7 Kanti Swaroop. P. K. Gupta and Man Mohan, Operations Research Sultan Chand & Sons. New Delhi, 1998, 

List cf Practicals : 

1. Graphical solution of two dimensional LPP. 
2. Maximisation of an objective function in a LPP with or without artificial variables. 
3. Minimisation of an objective function in a LPP. 
4. Optimum solution of a T.P. by Voyel's methods. 
5. Optimum solution cf an assignment problem. 
6. Calculation of correlation coefficient of a bi variate data 
7. Writing of dual problem of a given LPP. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional  X) 

Paper Title -   Probability Theory 

Semester –   V 

Unit   I 

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

Unit - II 

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

Unit - III 

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

Unit - IV 

Continuous landom variables : Uniform random variable, Exponential random variable. Gamma random vaiiabie. normal 
random van able and corresponding distributions. 

Unit - V 

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: 

• S.C. Gupta and V.K Kapoor, Mathematical Statistics. 

• References: 

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

• Academic Press, 1997. 
6l.Blake, An Introduction to Applied Probability, John Wiley & Sons,1979. 

• J.  Pitmaa Probability. Narosa, 1993. 
• A.M. Yagolam and I.M. Yagolam, Probability and Information, Hindustan Publishing Corporation, Delhi 1983. 
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Class -   B.Sc./ B.A.   

Subject -  Mathematics III ( Optional XI) 

Paper Title -   Programming in C and Numerical Analysis 

Semester –   V 

Unit -1 

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

Unit - II 

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

Unit - III 

Solution of Equations : Bisection. SecanL Regula Falsi. Newton's Method. Roots of second degree Polynomials 

Unit - IV 

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

Unit - V 

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 _ i979, 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. Iyengar, R. K. Jain. Numerical Methods Problems and Solutions, New Age International (P)Ltd. 1996. 

 

 

 

 

 

 

 

 



Department of Higher education, Govt. of M.P. 

Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics – III ( Optional XI) 

Paper Title -   Programming in C & Numerical Analysis - II  

Semester –   VI 

MM- 35+15=50 

Unit-1 

The Algebraic Eigenvalue problem   Jacobi’s Method. Given’s Method, Householder's Method Power Methcd QR 
Method. Lancozos Method. 

Unit – II 

Ordinary Differential Equations : Ealer Method. Single-step Methods, Runge-Kutta's Method Multi-step Methods, 
Milne-Simpson Method. Methods Based on Numerical Integration, Methods Based on numerical Differentiation, 
Boundary Value Problems, Eigenvalue Problems 

                                        Unit- III  

Approximation : Different Types of Approximation, Least Square Polynomial Approximation, Polynomial 
Apprordmidon using Orthogonal Polynomials. Approximation with Trigonometric Functions. Exponential Functions. 
Chebychev Polynomials, Rational Functions Monte Carlo Methods 

Unit-IV  

Random number generation, congraeonai generators, statistical tests of pseudo-random numbers. Random variate 
generation inverse transform method, 

Unit-V 

Composition method, acceptance- rejection method, generation of exponential, normal variates, binomial and Poisson 
variates. 

Text Book : 

1     C E Frobery, Introduction to Numerical Analysis, (Second Edition) Addison-Wesley, 1979, 

Referencse: 

1. M. K. Jain, R. K. Iyengar, R .K. Jain, Numerical Methods Problems and Solutions, New Age International (P) Ltd. 1999. 
2. R Y. Rubistein, Simulation and Monte Carlo Methods, John Wiley, 1981. 
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Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics - – III ( Optional XII) 

Paper Title -   Elementary Statistics 

Semester –   V 

Unit I 

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

Unit II 

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

Unit - III 

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

Unit IV 

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 - V 

Theoretical distribution- Binomial, Poisson distributions and their properties and use,s Moment generating 
fimctioa Text Book 

1. Statistics by M. Ray 

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

References Book:  

Statistical Methods, H.K. Pathak, Shdksha Sahitya Prakash, Meerut 

Fundamentals of Mathematical Statistics, Kapoor and Gupta 
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Semester wise Syllabus for Undergraduates 

As recommended by Central board of Studies and 

Approved by HE the Governor of M.P. 

 

Class -   B.Sc./ B.A.   

Subject -  Mathematics  - III (Optional XII) 

Paper Title -   Statistical Method 

Semester –   VI 

Unit- I 

NormaL rectangulars and exponential distributions, their properties and uses. 

Unit-II 

Methods of least squares, curve fitting, correlation. 

        Unit- III 

Regression .partial and multiple correlations (upto three variables only.)  

  Unit - IV 

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 X2  

               Unit- V 

Tests of significance based on t F and Z-steiic. 

Text Books: 

1. Statistics by M. Ray 

2, Mathematical  Statistics , J.N. Kapoor. HC. Saxena (S. Chand) 
Reference Boots 

. Fundamentals of Mathematical Statistics, Kapoor and Gupta 

 

 

 

 

 

 

 

 

 

 



 

 

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

Semester Wise Syllabus For Graduates 

As recommended by Central Board of Studies and 

Approved by HH the Governor of M.P. 

Class ‐  B.Sc./B.A.  

Subject –   MATHEMATICS‐III (Optional Paper‐III) 

Paper Title ‐    Elementary Discrete Mathematics 

Semester‐    V 

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. 

Recommended  Texts:   

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. 

 

 



 

 

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

Semester Wise Syllabus For Graduates 

As recommended by central Board of studies and 

Approved by HH the Governor of M.P. 

Class‐    B.Sc./B.A.  

Subject –     MATHEMATICS‐III(Optional Paper‐III) 

Paper Title –    Discrete Mathematics  

Semester ‐    VI 

MM ‐50 

Unit I 

Computability and Formal Languages Ordered sets, Languages, Phrase structure  grammars.  Types  of  grammars  and 
Languages. 

Unit 2 

Discrete Numeric Functions and Generating Functions. 

Unit 3 

Recurrence relations and recursive algorithms – Linear recurrence relations with constant Coefficients. 

Unit 4 

Lattices and Algebraic structures, Duality. Distributive and Complemented Lattices. 

Unit 5 

Boolean  Algebras  and  Boolean  Lattices.  Boolean  Functions  and  Expressions.  Propositional  Calculus,  Design  and 
Implementation of Digital Networks. Switching Circuits. 

Text Book :   

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

Reference Books :  

1. Babu Ram,Discrete Mathematics, Vinayak Publications. 

 


