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MINUTES OF THE MEETING OF THE BOARD OF STUDIES IN MATHEMATICS & STATISTICS HELD 
ON OCTOBER 13, 2003 AT 3.00 P.M. IN AIM&ACT, Room No. 209, BANASTHALI VIDYAPITH 

 

Present: 
1. Prof. Aditya Shastri   :  Director 
2. Prof. Rekha Govil   :  Dean 
3. Prof. D. Pandey  :  External Member 
4. Prof. G.N. Purohit  :  Special Invitee 
5. Dr. Sarla Pareek  :  Member 
6. Mrs. Rekha Choudhary  :  Member 
7. Dr. Ranjita Mishra  :  Member 
8. Smt. Amla Olkha  :  Member 
9. Dr. V.K. Bhatt   :  Member 
10. Sh. Om Prakash  :  Member 
 

NOTE : Prof. R.N.Gupta (External Member) and Prof. Ashok Bansal (External Member), could not attend the 
meeting. 

 

1. The board confirmed the minutes of the last meeting of the Board of Studies held on     March 8, 2003.  
 

2. The Board examined the panel of examiners and updated it as per the list enclosed.  
 

3. The Board considered the reports of various examiners of examination 2003 and found them satisfactory. It 
was felt by the members that it would be more appropriate if the reports are considered by the faculty 
alongwith the grievances in the beginning of  the session so that necessary measures could be taken if needed 
in any unit/section of a course.  

 

4. The board considered the curricula and  scheme of examination for the following PG and UG courses : 
 

I M.Sc. Mathematical Sciences (Pure/Theoretical Computer Science / Operation Research /Statistics) : 
  

 The courses of M.Sc. (Mathematical Sciences) have been restructured in the last meeting of the board, hence 
no change was required to be made in them. However, the scheme was modified for the following : 

 

(a) For each course the marks distribution is made contact hours based, having about one third marks 
allocation for continuous assessment. 

 

(b) In M.Sc.III  Sem 'seminar' component is introduced with an aim to improve the communication skills in 
the students. 

 

  The complete scheme is given in Annexure-I. 
 

II B.A./B.Sc.(Pass/Hons.) (Mathematics): 
 

The UG courses in mathematics have been reorganised and the scheme of examination modified to introduce 
increased weightage of continuous assessment (approx. 1/3rd). The modified scheme and courses are given in 
Annexure-II. 
 

It is desirable that the proposed scheme be made effective for all the three years of the undergraduate course as 
early as possible. Hence it was proposed that the II year course of 2004-05 be as proposed in Annexure III so 
that from the year 2005-06 the scheme is implemented in all the years. 

 

III B.A/B.Sc. Statistics/Applied Statistics  No change was suggested 
 

The meeting ended with a vote of thanks to the chair. 
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Annexure-I 
 

M.Sc. MATHEMATICAL SCIENCES 
 

I SEMESTER EXAMINATION (Pure/TCS/O.R./Statistics) December, 2004 
 
            Course    Contact                Cont. Ass.         Ann. Ass.          Total  
      Hours/week       Marks              Marks               Marks            
              T         P                T         P           T         P            T        P  

 
1.         Abstract Algebra              5          0               25       0       50          0          75        0 
2. Real Analysis           5          0              25       0       50          0          75        0 
3. Discrete Mathematics                       5          0               25       0       50          0          75        0 
4. Numerical Methods            4          4*             20     15       40          35         60      50    
5. Computer Programming              4          8**           20       30          40          70         60    100 
 
 

    Total            23       12             115     45     230        105       345    150 = 495  
                    
*     Programming in Fortran on Numerical methods 
**   Programming in Pascal 
 

II SEMESTER EXAMINATION (Pure/TCS/O.R./Statistics) May, 2005 
 
            Course    Contact                Cont. Ass.         Ann. Ass.          Total  
      Hours/week       Marks              Marks               Marks            
              T         P                T         P           T         P            T         P  

 
1. Linear Algebra             5        0       25       0          50        0            75         0 
2. Complex Analysis           5        0       25       0          50        0            75         0 
3. (a) Differential Equation                 5        0       25       0          50        0            75         0               
                  (for Pure Maths)  
            (b) Data Base Management                 4        4**             20       15         40       35            60       50  
         Systems (For TCS/O.R./Statistics). 
4.  Probability & Statistics     4        4       20      15         40       35           60      50 
5.         Data Structures & Programming     4        8*       20      30         40       70           60     100  
 Methodology 
   

Total               Pure Maths    23     12                115      30       230      105         345      150 = 495   
Total    TCS/OR/Statistics    22     16                110      60       220     140          330      200 = 530  

 
*     Programming in C        
**   Practice on SQL          
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     III SEMESTER EXAMINATION December, 2004 
 
            Course    Contact                Cont. Ass.         Ann. Ass.               Total  
      Hours/week        Marks               Marks                 Marks            
              T         P              T          P            T         P               T         P  

 
(i) Pure Mathematics: 
1. Optimization Techniques          5            0           25      0        50        0  75       0 
2. Topology                6          0           30      0        60        0  90       0  
3.. Functional Analysis                  6         0           30      0        60        0   90       0 
4. Partial Differential  Equations            6            0          30      0        60        0  90       0 
            and Special Functions 
5. Elective –I               6        0          30      0        60        0  90       0 
6.  Seminar & Term Paper  0   4      0    50          0        0                 0     50 
  Total              29   4  145        50          290        0             435     50  = 485           
 

(ii) Theoretical Computer Science: 
1. Optimization Techniques   5            0          25      0           50        0               75        0 
2. Algorithms          4   8*      20    30           40      70     60    100 
3. Theory of Computation        4   0         20      0           40        0  60        0 
4. Operating Systems         4   4**       20    15           40      35  60      50 
5. Elective - I          5   0       20      0           50        0  75        0 
6.  Seminar    0   2       0    25         0         0                 0      25   

  Total             22          14          105       70         220     105             330    175 = 505 
*    Implementing Algorithms in C++  
**   UNIX Shell Programming   

(iii) Operations Research 
1. Optimization Techniques  5  0     25       0          50        0            75         0  
2. Queuing Theory   6  0     30       0          60        0            90         0 
3. Design of Experiments and   4  4     20     15         40      35            60       50 

Linear Models 
4. Network Analysis   4  4     20     15         40      35            60       50 
5. Elective-I    6  0     30       0         60        0            90         0 
6.  Seminar    0  2       0     25        0          0                0       25   

   Total            25         10           125     55       250        70           375     125 =500 

(iv) Statistics 
1. Optimization Techniques  5  0      25        0         50         0             75        0 
2. Measure Theory and    6  0     30        0         60         0            90        0 

Advanced Probability                            
3. Design of Experiments   4  4     20      15         40       35            60      50 
           and Linear Models 
4. Demography and Advanced  4  4     20      15         40       35            60      50 
 Sampling 
5. Elective-I    6  0     30        0         60         0             90        0 
6.  Seminar    0  2       0      25         0          0               0      25 
 

   Total                       25         10           125         55        250       70           375     125   = 500         
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IV SEMESTER EXAMINATION May, 2005 
 
            Course    Contact                Cont. Ass.         Ann. Ass.           Total  
      Hours/week          Marks              Marks             Marks            
              T         P                T         P           T         P            T       P  

 
(i) Pure Mathematics: 
1. Advanced Optimization Techniques   5         0         25        0         50        0          75      0 
2. Differential Geometry    6        0            30        0         60        0          90      0 
3. Non-linear Analysis    6       0             30        0         60        0          90      0 
4. Elective – II      6        0             30        0         60        0          90      0      
5. Elective – III     6       0             30        0         60        0           90      0  
6. Research Paper    0      8        0      30         0        60            0     90   
  Total    29        8             145        30       290        60          435   90  =525  
 

(ii) Theoretical Computer Science 
1. Advanced Optimization Techniques   5          0               25          0       50        0          75        0  
2. Emerging Programming Paradigms   4          8*             20        25       40      75            60    100 
3. Software Engineering     4          2**           20        10       40      15            60      25 
4. Elective - II      4          0          20          0       40        0          60        0  
5. Project                               0          8           0        30        0       50             0      90   
   

Total                18         18             85         65      170     140          255    200= 470 
 

*   Visual Computing (C++, Basic), Java & HTML 
**   Hands on CASE Tools. 
 

 (iii) Operations Research 
1.         Advanced Optimization Techniques   5    0        25          0       50         0           75       0   
2.         Theory of Reliability     6    0        30          0       60         0          90       0 
3.          Inventory Theory     6    0        30          0       60         0          90       0 
4.          Elective-II*      6    0        30          0       60         0          90       0 
5.          Project                  0    8          0        30         0       60            0     90 
6. Seminar      0         3          0        40         0          0             0     40   
  Total    23         11            115        70     230        60         345   130 = 475  

(* one of the Elective should have associated laboratory) 

(iv) Statistics 
1.          Advanced Optimization Techniques    5         0         25         0      50        0         75         0  
2.          Theory of Reliability      6   0        30         0       60        0           90         0  
3.          Advanced Inference &     6   0        30         0       60        0          90         0 

 Multivariate Analysis       
4.          Elective-II*       6   0          30         0       60        0         90         0 
5.          Project       0   8          0       30         0      60           0       90 
6. Seminar       0        3          0       40        0          0            0       40   
  Total     23       11             115       70     230        60         345      130  = 475  
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Grand Total  :  495+495+485+525= 2000 (PURE MATHS) 
  : 495+530+505+470= 2000 (TCS) 
  : 495+530+500+475= 2000 (OR) 
  : 495+530+500+475= 2000 (STATISTICS) 
 
 
                                             List of  Electives 

 
 
1. Pure Mathematics:- 
PME-1 ------ Rings and Modules 
PME-2------ Measure Theory and    
                     Advanced Probability 
PME-3------ Data Base Management System 
PME-4------ Modelling and Simulation 
PME-5------ Time series and stochastic  
                     process 
PME-6------ Theory of games 
PME-7------ Theory of computation 
PME-8------ Soft Computing 
PME-9------ Digital signal processing 
 
 
2. Theoretical Computer Science:- 
TCE-1------Real Time Systems 
TCE-2------Measure Theory and          
                  Advanced Probability 
TCE-3------Modelling and Simulation 
TCE-4------Time series and stochastic 
                   process 
TCE-5------Parallel Processing 
TCE-6-----Theory of games 
TCE-7------Distributed Computing 
TCE-8------Soft Computing 
TCE-9------Digital signal processing 
TCE-10---- Client Server Computing  
                   and Applications 
TCE-11-----Mobile Computing 

3. Operations Research:- 
ORE-1------Decision Theory 
ORE-2------Measure Theory and  
                   Advanced Probability 
ORE-3------Modelling and Simulation 
ORE-4------Time series and stochastic 
                    process 
ORE-5------Emerging programming  
                    paradigms 
ORE-6------Theory of games 
ORE-7----- Econometrics 
ORE-8------Soft Computing 
ORE-9------Financial Mathematics 
ORE-10------Marketing Management 
 
4. Statistics:- 
STE-1------Decision Theory 
STE-2------Queuing Theory 
STE-3------Modelling and Simulation 
STE-4------Time series and stochastic  
                   process 
STE-5------Emerging programming  
                   paradigms 
STE-6------Theory of games 
STE-7-------Inventory Theory 
STE-8-----  Econometrics 
STE-9-------Network Analysis 
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Annexure-II 
B.A./B.Sc. (MATHEMATICS) 

 
SCHEME OF EXAMINATION 

 
S.No.     Name of         Contact         Total          Continuous      Annual           
              the Paper       Hours/        Marks      Assessment      Assessment     
                                                Week                                    Marks              Marks          

 
A. B.A./B.Sc. I Year  (2004-2005)  
 
1.    Calculus     3     75       25          50 

2.    Geometry    3     75       25             50                        

3.    Probability and       3     75        25           50   
 Statistics 

        
 
B. B.A./B.Sc. II Year (2005-2006) 
 
1.   Real Analysis                3     75      25           50 

2.   Linear Algebra and          3     75       25                   50 
      Differential Equations           
3.   Mechanics   3     75                 25                      50   

Honours  
4.   Numerical Analysis 3     75                 25                      50 

5.   Integral Transforms 3     75                 25                      50  
 
 
C. B.A./B.Sc. III Year (2005-2006) 
 
1.  Algebra     3     75       25                   50    

2.   Discrete Mathematics   3     75      25                   50 

3.   Complex Analysis             3     75       25                   50   

Honours  
4.    Differential Equations  3     75                 25                      50 

5.    Advanced Calculus  3     75                 25                      50     
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B.A./B.Sc. I Year 
 

MATHEMATICS 
 
PAPER I -CALCULUS 
 
Unit-1 Introduction to Polar Tangent, subtangent and sub-normal, Derivative of an arc (Cartesian and Polar), 

Pedal Equations, Curvature. 
 
Unit-2 Partial differentiation with Euler’s theorem and its applications, Maxima and Minima of two 

variables including method of undetermined multipliers. 
 
Unit-3 Asymptotes, Multiple points, curve tracing (Cartesian and Polar), Envelope and Evolutes.  
 
Unit-4 Integration of irrational algebraic and trigonometrical functions, Reduction formulae. 
 
Unit-5 Quadrature, Rectification, Volume and surface of revolution, Double and triple integrals, Change of 

order of integration in double integrals.  
 
Books Recommended: 
1. Advanced Engineering Mathematics : E. Kreiszyg 
2. Differential Calculus   : Shanti Narayan    
3. Integral Calculus   : Shanti Narayan 
 
 
 
Paper II- Geometry  
 
Unit-1 Ellipse, Hyperbola. 
 
Unit-2 Co-ordinates of a point in space, Projections and direction cosines, Plane, Straight line 
 
Unit-3  Equations of two skew lines in simplest form, Line intersecting two lines, Locus of a line intersecting 

three given lines. Intersection of three planes, volume of a tetrahedron, Sphere. 
 
Unit-4 Cone, Cylinder, The central conicoids (Referred to principal axes). 
 
Unit-5 Tangent Plane, Polar Plane, Enveloping Cone, Enveloping Cylinder, Equation of the normal to an 

Ellipsoid, Number of normals from a given point to an ellipsoid, Cone through six normal. 
 
Books Recommended: 
1. Analytical Solid Geometry : Shanti Narayan 
2. Co-ordinate Geometry : S. L. Loney 
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PAPER III – PROBABILITY AND STATISTICS 
 
Unit 1. Theory of probability, Law of total and compound probability, Conditional probability, Baye's 

theorem, Random variable, Discrete random variable, continuous random variable, distribution 
function. 

 
Unit 2. Moments;  Sheppard's correction (without proof), Skewness and Kurtosis, Mathematical expectation, 

Moment generating functions, Cumulants and Cumulant generating functions. 
 
Unit 3. Discrete probability distributions: Binomial and Poisson distributions with important properties, 

Fitting of Binomial and Poisson distributions. 
 
Unit 4. Continuous probability distributions: Rectangular distribution, Normal distribution and its properties, 

fitting of normal distribution. 
 
Unit 5. The principle of least squares and curve fitting, fitting of straight line and second degree parabola, 

fitting of the curves of the type abx and axb; Correlation, Linear Regression, coefficients of 
correlation. 

 
Books Recommended: 
1. Fundamentals of Statistics  : S.C. Gupta & V.K. Kapoor 
2. Business Statistics   : Gupta and Gupta 
 
 
 

B.A./B.SC. II YEAR 
 
PAPER- I:  REAL ANALYSIS 
 
Unit I.   Description of the real number system as a complete ordered field, Bounded and unbounded sets of 

real numbers, Supremum and infimum of a bounded set. Real sequences and their convergence, 
Cauchy sequence, Cauchy’s general principle of convergence. 

 
Unit 2.  Convergence of series: Comparison test, Root test, Ratio test, raabe’s test  for positive term series. 

Logarithmic and integral test, Alternating series, Leibnitz test. Real-valued functions, limit of a 
function, continuous functions and their properties, Characterization of continuity in terms of 
convergent sequence, Heine’s theorem. 

 
Unit 3. Uniform Continuity, Derivability, Rolle’s Theorem, Lagrange’s meanvalue theorem,  Cauchy’s mean 

value theorem, Taylor’s and Maclaurin’s theorem with Lagrange’s and Cauchy’s forms of 
remainder. Power series expansion of Sinx, Cosx, log(1+x) and (1+x)n and ex. 

 
Unit 4. Riemann integration of continuous functions on closed intervals, properties of Riemann integrals, 

Fundamental theorem of integral calculus for continuous functions. 
 
Unit 5. Inequalities, AM, GM inequality, Cauchy Schwartz’s inequality, Convex and Concave functions, 

Jensen’s inequality, Holders inequality, Minkowski’s inequality. 
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Text Books:  
1. Principles of Mathematical Analysis   W. Rudin. 
2. Mathematical Analysis     S.C. Malik  
Reference Book 
1. Mathematical Analysis   T.M. Apostal 
2. Analysis     Goldberg   
 
 
Paper II- Linear algebra and Differential Equations 

 
Unit 1. Matrices, Elementary transformations, Matrix inversion, Equivalent matrices, Rank of a matrix, 

Normal form of a matrix, Eigen values and Eigen vectors, Diagonalization.  
 
Unit 2. Vector spaces- Algebra of vectors, vector space over a field linear dependence and independence of 

vectors. Properties of linearly independent and linearly dependent set of vectors, vector subspace of a 
vector space. Basics of a subspace, Matrix polynomials, Characteristics of a matrix polynomial, 
Characteristics vector. Caley Hamilton theorem, relation between characteristic roots and 
characteristics. 

  
Unit 3. Linear  mappings, Kernal and image of a linear mapping, singular and non-singular mappings, Linear 

mappings and system of linear equations. Algebra of linear operators,  invertible operators. 
  
Unit 4. Solution of differential equations of first order and first degree. Differential equations of first order 

and any degree. Singular solutions. Application of first order Differential Equation. 
             
Unit 5. Linear differential equations with constant coefficients. Linear homogeneous equations of any order. 
 
Books Recommended: 
1. Advanced Engineering Mathematics  : E. Kreiszyg 
2. Differential Equations with Applications : George F. Simons 
3. Linear Algebra    : Surjeet Singh  
 
 
PAPER III- MECHANICS  
 
Unit 1. Velocity and Acceleration (Composition & Resolution) (Radial Transverse tangential & Normal) 

Rectilinear motion under uniform acceleration. Vertical motion & motion on inclined plane under 
gravity.  

 
Unit 2. Newton’s laws of motion. Motion of two particles connected by a string.  Projectile (horizontal 

plane).  
 
Unit 3. Simple Harmonic motion, Hooke’s Law motion of a Particle attached to an elastic string. Constrained 

Motion, Motion along a smooth vertical circle and along smooth cycloid. 
  
Unit 4. Forces (Composition and resolution), Parallel forces, Equilibrium of forces acting on a point (Lamis 

Theorem, Theorem of triangle law of forces and its converse). 
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Unit 5. Moment, Simple problems on equilibrium of a body under the action of three  forces.  
 
 

Books Recommended: 
1. Statics      : M. Ray 
2. Dynamics     : M. Ray 
 
 
PAPER IV:  NUMERICAL ANALYSIS (FOR HONOURS) 
 
Unit 1. Differences, relations between differences and derivatives, differences of polynomials, Newton's 

formula for forward and backward interpolation divided differences and simple differences, Newton's 
general interpolation formula Lagranges interpolation formula, Error in interpolation. 

 
Unit 2. Error-its sources, propagation and analysis: Numerical solutions of system of linear equations Direct 

Method. Pivoting and scaling in Gaussian elimination. Error analysis. Iteration Method, Jacob's 
Method, Gauss Siedel Methods. 

 
Unit 3. Numerical differentiation and Numerical Integration, Simpson's, Weddle's and the Trapezoidal rules, 

Newton-Cotes quadrature formula. Gauss quadrature formula. 
 
Unit 4. Root finding for nonlinear equations (Transcendental and algebraic equations) Regula-Falsi method 

and Newton Raphson's Method, fixed point method, Chekyshow method, order of convergence. 
 
Unit 5. Numerical solution of ordinary differential equations of first and second order and system of 

simultaneous equations, Euler's method Runge-Kutta's Method, Predictor Corrector method (Milne's 
method). 

 
Reference Books 
1. Elementary Numerical Analysis: C.D. Conte and Carle de Boor; Mc-Graw Hill (4th edition.) 
2. An introduction to Numerical Analysis by Kendal E.Atkinson; John Wiley & Sons. 
 
 
PAPER V- INTEGRAL TRANSFORMS (FOR HONOURS) 
 
Unit 1. Laplace transform- Definition, Laplace transform of elementary functions shifting theorems, change 

of scale property, Laplace transform of derivatives, Inverse, Laplace transform, translation theorems, 
change of scale property, Inverse Laplace transform of derivatives. 

 
Unit 2. Application of Laplace transform to solutions of Differential equations: Solutions of ordinary 

differential equations with constant co-efficients, solutions of ordinary differential equations  with 
variable co-efficient, solutions of simultaneous ordinary differential equations. 

 
Unit 3. Fourier transforms, Sine and Cosine Transforms, Convolution, inverssion, relation between Fourier 

Transforms & Laplace Transforms. 
 
Unit 4. Applications of Fourier Transforms in initial boundary value problems. Definition and elementry 

properties of Hankel Transform. 
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Unit 5. Mellin Transform, properties, Mellin Transform of derivatives and integrals. Mellin inversion 
Theorem.  

 
Text Books: 
1. Snedon, I.N.    : The use of integral transforms. 
2. Vashishtha, A.R. and Gupta, R.K. : Integral Transforms. 
3. Davies, B    : Integral Transforms and  

their applications 
 
 

B.A./B.Sc. III Year 
MATHEMATICS 

 
PAPER I - ALGEBRA 
 
Unit 1. Introduction to numbers, Prime & Composite numbers. G.C.D, L.C.M. Eculidian algorithms,  

Relatively Prime Integer, Fundamental theorem of arithmetic partition of integers. Congruence  
relation in integers. Theorem on congruences, residue classes. Linear congruences, Farmat's 
Theorem, Wilson Theorem.    

 
Unit 2. Groups - Definition and simple properties of groups and subgroups. Permutation groups, cyclic 

groups. 
 
Unit 3. Cosets, Lagrange's theorem on the order of subroup of a finite group. Morphisms of groups, Cayley's 

theorem, Normal subgroups and quotient groups fundamental theorem of homomorphism of groups. 
 
Unit 4. Rings: Definition and examples of rings, residue class rings, special classes of rings, integral 

domains, division rings, (rings, fields). Simple properties of rings. Subrings and subfields, Ring 
homomorphism and ring isomorphism. Field of quotients of an integral domain. 

 
Unit 5. Ideals, Principal ideal, Principal ideal ring, quotient ring, prime ideal, maximal ideal, Euclidean ring 

and its properties. Unique factorization theorem, Polynomial rings. 
 
Books Recommended: 
1. Abstract Algebra   : Khanna and Bambri 
2. Topics in Algebra   : I.N. Herstein 
3. University Algebra   : N.S. Gopala Krishnan 
4. MODERN ALGEBRA   : A.R. VASHISTHA 
5. NUMBER THEORY   : S.B. MALIK 
 
 
PAPER II- DISCRETE MATHEMATICS 
 
UNIT 1. Permutations,  Combinations,  selection with  &  without replacement;   Sets  and  multisets, permutation  

and combinations  of multisets, enumeration of  permutations and  combination   of  sets   &   multisets,   
Discrete probability;  The rules of sum & product, generation  of permutation and combinations. 
Relations and functions- properties  of binary relations, equivalence  relations, partial order relations, 
chains and antichains. 

 
UNIT 2 & 3. Graph   theory  :-  Basic  concepts  of  graph   theory, & 3 Multigraph   and weighted graphs, matrix  

representation of  graphs, paths & circuits, shortest path in  weighted graph,  Adjacency  matrix, Eulerian 
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path  and  circuits, Hamiltorian path and circuits, planar graphs.  Chromatic number,  edge colouring of  
graphs,  Vizing's   theorem, K-connected and K-edge -connected graphs. Trees and  cut sets  -  Trees,  
rooted trees, path  lengths  in  rooted trees, Spanning tree and cut set, minimum spanning tree. Flow in a 
graph, Max-flow min cut theorem. 

 
UNIT 4. Pigeon    hole   Principle  :  Inclusion-Exclusion  principle.  Generating  functions and  Discrete  numeric 

functions - manipulation   of   numeric   functions. Asymptotic  behaviour  of numeric  function.  
Recurrence relations,  Linear  recurrence  relation  with  constant coefficients and their solutions, 
Homogeneous  solution, particular  solution & total solutions. Solution by  the method of generating 
functions. 

 
UNIT 5. Boolean   Algebra  ,  lattices  and  algebraic  systems, principle  of  duality.  basic  properties  of  

algebric systems  defined  by  lattices  and  Boolean   Algebras. Uniqueness  of  finite  boolean  Lattices  
and   Boolean functions   and   Boolean   expressions,   propositional Calculus. 

 
Reference Books : 
 
1.  Elements  of  Discrete  mathematics;  C.L.  Liu  McGraw   Hill International editions, 1985. 
2.  Discrete Mathematical structures for Computer Science ; Bernard Kolman & Robert C.Busby;Prentice 

Hall of India Ltd,1988 
3.  Discrete Mathematical structures with applications to  Computer Science; J.P. Tremblay & R.Manohar, 

Tata McGraw Hill, 1988. 
4.  Graph Theory; Narsingh Deo; Prentice Hall of India,1986. 
5.  Foundations  of Discrete  Mathematics;K.D.Joshi;Wiely  Eastern Ltd., 1989. 
 
PAPER III: COMPLEX ANALYSIS  
 
Unit 1. Complex numbers, Analytic functions-Necessary and sufficient conditions for a function to be 

analytic, Polar from of Cauchy-Reimann equations, construction of analytic functions. 
 
Unit 2. Conformal representation-conformal transformation, Bilinear transformation, transformations 

W=Z2, W= Z W=ez, W= log Z 
 
Unit 3. Complex integration- Elementary definitions, Cauchy's Theorem, Cauchy's integral formula and its 

generalised form, Poisson integral formula, Morera's theorem, Liouville's Theorem, Taylor's 
Theorem. 

 
Unit 4. Singularities- Zero of an analytic function, singular points, Different types of singularities, Residue at 

a pole, Residue at infinity, Cauchy's residue theorem, computation of residue at a finite pole. 
 
Unit 5. Integration round the unit Circle, Integration of f(z) when (i) f(z) has no poles on the real line (ii) 

when poles lie on the real line. 
 
Text/Reference Books: 
1. Shanti Narayan: Theory of Functions of a complex variable. 
2. Chaturvedi, J.C. & Seth, S.S.: Functions of a complex variable (Student's friends & Co., Agra) 
3. Jain, R.N.: Functions of a Complex Variable. 
4. Phillips, E.G.: Functions of Complex Variable with Application 
5. Ahlfors, L.V.: Complex Analysis (International Student ed., Mc-Graw Hill). 
6. Conway, J.W.: Functions of one Complex Variable. 
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PAPER IV:   DIFFERENTIAL EQUATIONS (FOR HONOURS) 
 
Unit 1. Linear Differential equations of second order with variable coefficients- Linear equations of second 

order. The complete solution in terms of known integral, Method of removal of the first derivative 
Transformation of equation by changing the independent variables, Method of variation of 
parameters. 

 
Unit 2. Simultaneous ordinary differential equations, Simultaneous equations of first order, Total differential 

equations, conditions of integrability, Methods of solving total differential equations. 
 
Unit 3. Exact linear differential equations of order two, Exact non linear differential equations, Riccati's 

equation, Non-Linear differential equations of particular forms. 
 
Unit 4. Singular Solutions, Envelope, Cusp Locus, Nodal locus, P-discriminant, C-discriminant, Clairuats 

form. 
 
Unit 5.  Solution in series:  Solution of the second order differential equations of the form d2y/dx2 + P dy/dx 

+ Qy=0, where P and Q are functions of x. Indicial equations and its roots. Legendre differential 
equation. Bessel's differential equation. 

 
Books Recommended: 
1. Piaggio  : An elementary treatise on differential equations. 
2. Arnold, V.I.  : Ordinary differential equations. 
3. Coddington, E.A. : An introduction to ordinary differential equations,  Prentice Hall. 
4. Bansal & Dhami : Differential Equations Vol. II 
5. Ray, Chaturvedi  : A text book of Differential equations  Student's   Sharma    
            Friend & Co., Agra. 
 
 
PAPER V: ADVANCED CALCULUS (FOR HONOURS) 
 
Unit 1. Limit of function of  two variable, continuity, partial differentiation. 
 
Unit 2. Partial derivatives of higher order, Schwartz theorem, Younge's Theorem  Homogeneous 

functions of three variables. 
 
Unit 3. Maxima and Minima, Restricted maxima and minima, Largranges multipliers, Jacobian. 
 
Unit 4.Legendres Polynomials Pn(x), Qn(x); Rodrigues formulae, Orthogonality of Legendre  

Polynomials,  Recurrance formulae.  
 
Unit 5.Bessels equation, Bessels function, Recurrance formula, Orthogonality, generating function, 

Trigonometric expansion involving Bessel's function Bessel's integrals. 
 
Books Recommended: 
1. Advanced Engineering  Mathematics : E. Krieszyg 
2. Mathematical Analysis   : W. Rudin 
3. Analysis     : Goldberg 
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Annexure-III 

B.A./B.Sc. (MATHEMATICS) 
 

SCHEME OF EXAMINATION - 2004-05 
 

S.No.     Name of          Contact         Total          Continuous      Annual           
              the Paper        Hours/        Marks      Assessment      Assessment     
                                                 Week                                    Marks              Marks            
 

 
 
A. B.A./B.Sc. II Year (2004-2005) 
 
1.    Real Analysis                3     75      25           50 

2.    Linear Algebra and         3     75       25                   50 
            Differential Equations           
3.        Calculus and Statistics  3     75                 25                      50   

Honours  
4.   Numerical Analysis  3     75                 25                      50 

5.   Integral Transforms  3     75                 25                      50  
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B.A./B.Sc. II Year - 2004-05 
 
 

PAPER III: CALCULUS AND STATISTICS 
 
Unit 1. Mathematical expectation of sum and product of random variables, Moment generating and cumulant 

generating functions. Binomial, Poisson and Normal distribution with simple properties and their 
properties. 

 
Unit 2. Curve fitting by the principal of least squares fitting of straight line, parabola power curve and 

exponential curves. Correlation and Regression, Pearson correlation coefficient, Rank correlation and 
Spearman's rank correlation coefficient. 

 
Unit 3. Maxima and minima of functions of two variables. Partial derivatives, Eule's Theorem and its   

applications. Envelopes and evolutes. Assymptotes Integral calculus. 
 
Unit 4. Reduction formula, Quadrature, Rectification of curves, Volume and Surface area of solids of  

revolution. 
 
Unit 5. Beta and Gamma functions, double and triple integrals, change of order of integration in double 

integrals. 
 
Books:  
1. Differential Calculus  : Shanti Narayan 
2. Integral Calculus  : Shanti Narayan 
3. Mathematical Statistics : O.P. Gupta & B.D. Gupta 
 
Reference Books: 
1. Advanced Engineering Mathematics   : E. Kreiszyg 
2. Fundamentals of Mathematics Statistics  : S.C. Gupta 
        V.K. Kapoor 
 



























   

  

Banasthali’s education ideology is to nurture women leaders in all walks of life with strong



and harmonious personality of the students through it’s  

            

         

         

           

   

 

    

  
             

         


  


      


 

          
         


         


           
         
 

        
              


              
 







           

         



          

 

 

 

 

           

      



          



 

 



 



          



 

 
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  


 – 



 



    




    




    




    







   




    



 




    




 


   




 
 


   




    




 


   




 
 


   



 



    




 


   




 
 


   




    




 


   

 – 



 



    




    




 


   




    







   



 



    







   




    







   
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


     


    



 



    




 
 



   




 
 



   




    




 
 



   

 – 

 

 



    








   









   




    





 


   



 



    




    




    




    




    




    



 



    




  


   




  
 


   




    




   

 – 



 



    




 


   

      




    




 


   





   




 



    




  


   




 


   




    




 


   







   



 



    




 


   




 
  


   




    




 


   

 – 



 



    




 
  


   




 
  


   




    

    



 



    




 


   




  


   




    




 


   

    



 



    




 
  


   




 
  


   




    

    





 – 



 



    




    




    




    

    



 



    




    




 


   




    




 


   

    



 



    




    




    




    

    

 

     





   

     

     



   



     

     

     

     

     
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



   

     

     

 

   

            





 
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Annexure V 

Name of the Programme: M.Sc. (Mathematical Science) 

Programme Educational Objectives: 

 education ideology is to nurture women leaders in all walks of life with 

world which open doors in engineering, business, finance, computing, data science, 

health sciences and environmental sciences. The educational objective of the M.Sc. 

Mathematical Sciencesprogramme is to provide high quality education in mathematics, 

statistics, operations research and theoretical computer science in order to prepare 

students for professional careers in mathematical sciences and related fields. 

The aim of the programme is to equip students with mathematical and statistical 

knowledge to define mathematical concepts, calculate quantities, estimate solutions, 

design data collection, analyze data appropriately and interpret to draw conclusions 

from these data.It emphasizes on both theory and applications of mathematics and 

statistics and is structured to provide knowledge and skills in depth necessary for the 

employability of students in industry, other organizations, as well as in academics.  

The main objectives of the M.Sc. (Mathematical Sciences) programme are: 

 To develop an understanding of the mathematics, statistics, operations research 
and theoretical computer science as a unifying language of science. 

 To use mathematical and statistical techniques to solve well-defined real-world 
problems and understand the limitations. 

 To provide exposure to various mathematical and statistical software packages, 
including analysis and programming. 

 To develop communication and technical writing skills which enables them to 
present mathematical and statistical ideas clearly in oral and written forms using 
appropriate technical terms and deliver data analysis results. 

 To nurture skills in effective multidisciplinary teamwork and adherence to 
principles of professional accountability and ethics. 
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Programme Outcomes: 

PO1: Knowledge Domain:Demonstrate an understanding of the basic concepts in 
mathematics, statistics, operations research and theoretical computer science and their 
importance in the solution of some real-world problems.  

PO2:  Problem Analysis:Analyze and solve the well-defined problems in mathematics 
statistics, operations research and theoretical computer science. Utilize the principles of 
scientific enquiry, thinking analytically, clearly and critically, while solving problems 
and making decision. Find, analyze, evaluate and apply information systematically and 
shall make defensible decisions. 

PO3:Presentation and Interpretation of Data: Demonstrate the ability to manipulate 
and visualize data and to compute standard statistical summaries. 

PO4: Modern tool usage: Learn, select, and apply appropriate methods and 
procedures, resources, and computing tools such as Excel, MATLAB, MATHEMATICA, 
SPSS, R etc. with an understanding of the limitations. 

PO5: Technical Skills: Understand tools of modeling, simulation, and data analysis to 
bear on real-world problems, producing solutions with the power to predict and 
explain complex phenomena. 

PO6: Ethics:Analyze relevant academic, professional and research ethical problems and 
commit to professional ethics and responsibilities with applicable norms of the data 
analysis and research practices.  

PO7: Communication:Effectively communicate about their field of expertise on their 
activities, with their peer and society at large, such as, being able to comprehend and 
write effective reports and design documentation, make effective presentations. 

PO8: Project Management: Apply knowledge and understanding of principles of 
mathematics and statistics effectively as an individual, and as a member or leader in 
diverse teams to manage projects in multidisciplinary environment. 

PO9: Research Proposal:Define, design and deliver a significant piece of research work 
that is clear and concise. Demonstrate the necessary skills and knowledge of deeper 
understanding of their chosen research area. Understand the philosophy of research in 
mathematical sciences and appreciate the value of its development. 

PO10: Life- long learning:Demonstrate the ability to read and learn mathematical and 
statistical tools on their own that encourage independent exploration in the specific area 
of mathematics, statistics, operations research and theoretical computer science. 
Continue to acquire mathematical and statistical knowledge and skills appropriate to 
professional activities in the context of technological change. 
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Programme Scheme: (With specialization in pure mathematics) 

Semester I 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
401 

Algebra-I 6 0 0 6 Algebra-I 5 0 0 5 

MATH 
403 

Analysis-I 6 0 0 6  Analysis-I 5 0 0 5 

MATH 
405 

Discrete Mathematics 6 0 0 6  Discrete Mathematics 4 0 0 4 

STAT 
402 

Probability and Statistics 4 0 0 4 
STAT 

402 Probability and Statistics 4 0 0 4 

CS 415 Computer Programming 4 0 0 4 CS 415 Computer Programming 4 0 0 4 

STAT 
402L 

Probability and Statistics 
Lab 0 0 4 2 

CS 

415L 
Computer Programming 
Lab 0 0 4 2 

CS 
415L 

Computer Programming 
Lab 0 0 4 2  Computational Lab-I 0 0 4 2 

Total: 26 0 8 30 Total: 22 0 8 26 
 

Semester II 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
402 

Algebra-II 6 0 0 6 Algebra-II 5 0 0 5 

MATH 
404 

Analysis-II 6 0 0 6  Analysis-II 5 0 0 5 

MATH 
410 

Ordinary Differential 
Equations 6 0 0 6  

Ordinary Differential 
Equations 4 0 0 4 

MATH 
411 

Topology 6 0 0 6  Topology 4 0 0 4 

MATH 
409 

Numerical Analysis 4 0 0 4 
MATH 

409 Numerical Analysis 4 0 0 4 

MATH 
409L 

Numerical Analysis Lab 0 0 4 2 
MATH 

409L Numerical Analysis Lab 0 0 4 2 

            Computational Lab-II 0 0 4 2 
  Total: 28 0 4 30   Total: 22 0 8 26 
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Semester III 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
502 

Advanced Calculus 6 0 0 6 Advanced Calculus 4 0 0 4 

MATH 
508 

Functional Analysis 6 0 0 6  Functional Analysis 4 0 0 4 

MATH 
511 

Integral Transform and 
Special Functions 6 0 0 6  Operations Research 4 0 0 4 

MATH 
515 

Mathematical 
Programming 6 0 0 6  Discipline Elective-I 4 0 0 4 

  Elective-I 4 0 0 4 DisciplineElective-II 4 0 0 4 
MATH 
528P 

Term Paper 0 0 4 2  Reading Elective-I 0 0 0 2 

            
MATH 
528P Term Paper 0 0 8 4 

  Total: 28 0 4 30   Total: 20 0 8 26 
 

Semester IV 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
518 

Operations Research 6 0 0 6 Differential Geometry 4 0 0 4 

MATH 
505 

Differential Geometry 6 0 0 6  
Partial Differential 
Equations 4 0 0 4 

MATH 
519 

Partial differential 
Equations 6 0 0 6  DisciplineElective-III 4 0 0 4 

  Elective-II 4 0 0 4 Open Elective 4 0 0 4 
  Elective-III 4 0 0 4 Reading Elective-II 0 0 0 2 
MATH 
523P 

Research Paper 0 0 8 4  Dissertation 0 0 16 8 

  Total: 26 0 8 30 Total: 16 0 16 26 
 

Student can opt a course as an open elective from any discipline with prior 

permission of respective heads and time table permitting. 

 

List of Discipline Electives 
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CourseCode Course L T P C 
CS 315  Theory of Computation 4 0 0 4 
CS 528 Modeling and Simulation 4 0 0 4 
ELE 304 Digital Signal Processing 4 0 0 4 
MATH 501 Advanced Analysis (Analysis on abstract spaces) 4 0 0 4 
MATH 503 Advanced Functional Analysis 4 0 0 4 
MATH 504 Analytic and Algebraic Number Theory 4 0 0 4 
MATH 510 Integral equations and Calculus of Variations 4 0 0 4 
MATH 517 Number Theory and Cryptography 4 0 0 4 
MATH 527 Tensor Analysis and Geometry of Manifolds 4 0 0 4 
MATH 529 Theory of Games 4 0 0 4 
MATH 530 Viscous Fluid Dynamics 4 0 0 4 
  Fuzzy Logic and Belief Theory 4 0 0 4 
  Inventory Theory 4 0 0 4 
  Queuing Theory 4 0 0 4 
  Integral Transforms and Special Functions 4 0 0 4 
  Measure Theory and Advanced Probability 4 0 0 4 
  Time series and Stochastic Process 4 0 0 4 
  Coding Theory  4 0 0 4 
  Fixed Point Theory 4 0 0 4 
  Introduction to Dynamical System 4 0 0 4 
  Bio Mathematics 4 0 0 4 
  Algebraic Topology 4 0 0 4 
  Combinatorial Optimization  4 0 0 4 
  Transportation System Analysis 4 0 0 4 
  Fields and Galois Theory 4 0 0 4 
 

List of Reading Electives 

CourseCode Course L T P C 
  Network Biology 0 0 0 2 
  Fractional Calculus 0 0 0 2 
  Quantum Graphs 0 0 0 2 
  Point set topology 0 0 0 2 

  
Operational Research 
Applications 0 0 0 2 
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Programme Scheme: (With specialization in Statistics) 

Semester I 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
401 

Algebra-I 6 0 0 6 Algebra-I 5 0 0 5 

MATH 
403 

Analysis-I 6 0 0 6  Analysis-I 5 0 0 5 

MATH 
405 

Discrete Mathematics 6 0 0 6  Discrete Mathematics 4 0 0 4 

STAT 
402 

Probability and Statistics 4 0 0 4 
STAT 

402 Probability and Statistics 4 0 0 4 

CS 415 Computer Programming 4 0 0 4 CS 415 Computer Programming 4 0 0 4 

STAT 
402L 

Probability and Statistics 
Lab 0 0 4 2 

CS 

415L 
Computer Programming 
Lab 0 0 4 2 

CS 
415L 

Computer Programming 
Lab 0 0 4 2  Computational Lab-I 0 0 4 2 

Total: 26 0 8 30 Total: 22 0 8 26 
 

Semester II 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
402 

Algebra-II 6 0 0 6 Analysis-II 5 0 0 5 

STAT 
403 

Statistical Inference 6 0 0 6  Statistical Inference 5 0 0 5 

STAT 
401 

Measure Theory & 
Advanced Probability 6 0 0 6  

Measure Theory & 
Advanced Probability 4 0 0 4 

MATH 
409 

Numerical Analysis 4 0 0 4 
MATH 

409 Numerical Analysis 4 0 0 4 

CS 417 
Database Management 
Systems 4 0 0 4 CS 417 Database Management 

Systems 4 0 0 4 

MATH 
409L 

Numerical Analysis Lab 0 0 4 2 
MATH 

409L Numerical Analysis Lab 0 0 4 2 

CS 
417L 

Database Management 
Systems Lab 0 0 4 2 

CS 

417L 
Database Management 
Systems Lab 0 0 4 2 

  Total: 26 0 8 30   Total: 22 0 8 26 
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Semester III 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
515 

Mathematical 
Programming 6 0 0 6 Survey Sampling 4 0 0 4 

STAT 
517 

Time Series and 
Stochastic Process 6 0 0 6  

Time Series and Stochastic 
Process 4 0 0 4 

STAT 
507 

Design of Experiments 
and Linear Models 4 0 0 4 STAT 

507 
Design of Experiments and 
Linear Models 4 0 0 4 

STAT 
506 

Demography and 
Advanced Sampling 4 0 0 4  Computational Lab-III 0 0 4 2 

STAT 
507L 

Design of Experiments 
and Linear ModelsLab 0 0 4 2  DisciplineElective-I 4 0 0 4 

STAT 
506L 

Demography and 
Advanced Sampling Lab 0 0 4 2  DisciplineElective-II 4 0 0 4 

  Elective-I 4 0 0 4 Reading Elective-I 0 0 0 2 

STAT 
514S 

Seminar  0  0  4 2   Seminar 0 0 4 2 

  Total: 24 0 12 30   Total: 20 0 8 26 
 

Semester IV 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
518 Operations Research 6 0 0 6 Advanced Inference 4 0 0 4 

STAT 
501 

Advanced Inference 6 0 0 6 
STAT 

502 
Bayesian and Multivariate 
Analysis 4 0 0 4 

STAT 
502 

Bayesian & Multivariate 
Analysis 4 0 0 4 

STAT 

502L 
Bayesian & Multivariate 
Analysis Lab 0 0 4 2 

STAT 
502 L 

Bayesian & Multivariate 
Analysis Lab 0 0 4 2  DisciplineElective-III 4 0 0 4 

  Elective-II 4 0 0 4 Open Elective 4 0 0 4 
  Elective-III 4 0 0 4 Reading Elective-I 0 0 0 2 
STAT 
512P 

Project 0 0 8 4  Project 0 0 12 6 

  Total: 24 0 8 30   Total: 16 0 16 26 
 

Student can opt a course as an open elective from any discipline with prior 

permission of respective heads and time table permitting. 



Annexure V 

List of DisciplineElectives 

Course Code Course Name L T P C 
CS 523  Emerging Programming Paradigms 4 0 0 4 
CS 528 Modeling and Simulation 4 0 0 4 
MATH 516 Network Analysis and Goal Programming 4 0 0 4 
MATH 529 Theory of Games 4 0 0 4 
STAT 504 Clinical Trials 4 0 0 4 
STAT 505 Decision Theory 4 0 0 4 
STAT 508 Distribution Theory 4 0 0 4 
STAT 510 Econometric Models 4 0 0 4 
STAT 511 Non-Parametric Inference and Sequential Analysis 4 0 0 4 
STAT 513 Regression Analysis 4 0 0 4 
STAT 515 Statistical Computing 4 0 0 4 
  Queuing Theory 4 0 0 4 

  Stochastic Models 4 0 0 4 
  Demography 4 0 0 4 
  Actuarial Statistics 4 0 0 4 
  Survival Analysis 4 0 0 4 
  Reliability and Renewal Theory 4 0 0 4 
  Operations Research 4 0 0 4 
  Inventory Theory 4 0 0 4 

 

List of ReadingElectives 

Course Code Course Name L T P C 
  Step-Stress Modelling 0 0 0 2 
  Categorical Data Analysis 0 0 0 2 
  Official Statistics 0 0 0 2 
  Robust Estimation in Non-Linear Models 0 0 0 2 
  Operational Research Applications 0 0 0 2 
 

 

 

 

 

 

 

 



Annexure V 

Programme Scheme: (With specialization in operations research) 

Semester I 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course Name L T P C 

MATH 
401 

Algebra-I 6 0 0 6 Algebra-I 5 0 0 5 

MATH 
403 

Analysis-I 6 0 0 6  Analysis-I 5 0 0 5 

MATH 
405 

Discrete Mathematics 6 0 0 6  Discrete Mathematics 4 0 0 4 

STAT 
402 

Probability and 
Statistics 

4 0 0 4 
STAT 
402 

Probability and Statistics 4 0 0 4 

CS 415 
Computer 
Programming 4 0 0 4 CS 415 Computer Programming 4 0 0 4 

STAT 
402L 

Probability and 
Statistics Lab 0 0 4 2 

CS 

415L Computer Programming Lab 0 0 4 2 

CS 
415L 

Computer 
Programming Lab 0 0 4 2  Computational Lab-I 0 0 4 2 

Total: 26 0 8 30 Total: 22 0 8 26 
 

Semester II 

Existing Proposed 
Course 
 Code 

Course Name L T P C Course 
 Code 

CourseName L T P C 

MATH 
402 

Algebra-II 6 0 0 6 Algebra-II 5 0 0 5 

MATH 
404 

Analysis-II 6 0 0 6 
 

Analysis-II 5 0 0 5 

CS 209 Data Structures 4 0 0 4  
Ordinary Differential 
Equations 4 0 0 4 

MATH 
409 

Numerical Analysis 4 0 0 4 MATH 
409 

Numerical Analysis 4 0 0 4 

CS 417 
Database Management 
Systems 4 0 0 4 CS 417 

Database Management 
Systems 4 0 0 4 

CS 
209L 

Data Structures Lab 0 0 4 2 
MATH 
409L 

Numerical Analysis Lab 0 0 4 2 

MATH 
409L 

Numerical Analysis 
Lab 

0 0 4 2 
CS 
417L 

Database Management 
Systems Lab 

0 0 4 2 

CS 
417L 

Database Management 
Systems Lab 0 0 4 2             

  Total: 24 0 12 30   Total: 22 0 8 26 



Annexure V 

Semester III 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course L T P C 

MATH 
509 

Fuzzy logic and Belief 
Theory 6 0 0 6 Queuing Theory 4 0 0 4 

MATH 
522 

Queuing Theory 6 0 0 6 CS 209 Data Structures 4 0 0 4 

STAT 
507 

Design of Experiments 
and Linear Models 4 0 0 4  Inventory Theory 4 0 0 4 

MATH 
515 

Mathematical 
Programming 6 0 0 6 CS 

209L Data Structures Lab 0 0 4 2 

STAT 
507L 

Design of Experiments 
andLinear Models Lab 0 0 4 2  DisciplineElective-I 4 0 0 4 

  Elective-I 4 0 0 4 DisciplineElective-II 4 0 0 4 
MATH 
525S 

Seminar 0 0 4 2  Reading Elective-I 0 0 0 2 

            Seminar 0 0 4 2 
  Total: 26 0 8 30   Total: 20 0 8 26 
 

Semester IV 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course L T P C 

STAT 
516 Theory of Reliability 6 0 0 6 Reliability and Renewal 

Theory 4 0 0 4 

MATH 
512 

Inventory Theory 6 0 0 6 MATH 
516 

Network Analysis & Goal 
Programming 4 0 0 4 

MATH 
516 

Network Analysis& 
Goal Programming 4 0 0 4 MATH 

516L 
Network Analysis & Goal 
Programming Lab 0 0 4 2 

MATH 
516L 

Network Analysis & 
Goal ProgrammingLab 0 0 4 2  DisciplineElective-III 4 0 0 4 

  Elective-II 4 0 0 4 Open Elective 4 0 0 4 
  Elective-III 4 0 0 4 Reading Elective-II 0 0 0 2 
MATH 
520P 

Project 0 0 8 4  Project 0 0 12 6 

    24 0 8 30     16 0 16 26 
 

Student can opt a course as an open elective from any discipline with prior 

permission of respective heads and time table permitting. 

 



Annexure V 

List of Electives 

Course Code Course Name L T P C 
CS 523  Emerging Programming Paradigms 4 0 0 4 
CS 528 Modeling and Simulation 4 0 0 4 
MATH 507 Financial Mathematics 4 0 0 4 
MATH 513 Marketing Management 4 0 0 4 
MATH 529 Theory of Games 4 0 0 4 
STAT 401 Measure Theory and Advanced Probability 4 0 0 4 
STAT 505 Decision Theory 4 0 0 4 
STAT 510 Econometric Models 4 0 0 4 
STAT 517 Time Series and Stochastic Process 4 0 0 4 
  Combinatorial Optimization  4 0 0 4 
  Transportation System Analysis 4 0 0 4 

  Stochastic Models 4 0 0 4 
  Fuzzy logic and Belief Theory 4 0 0 4 
  Partial Differential Equations 4 0 0 4 
 

List of Reading Electives 

CourseCode Course Name L T P C 
  Selected Applications of Stochastic Models 0 0 0 2 
  Operational Research Applications 0 0 0 2 
  Step-Stress Modelling 0 0 0 2 
  Categorical Data Analysis 0 0 0 2 
 

  



Annexure V 

Programme Scheme: (With specialization in theoretical computer science) 

Semester I 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course L T P C 

MATH 
401 

Algebra-I 6 0 0 6 Algebra-I 5 0 0 5 

MATH 
403 

Analysis-I 6 0 0 6  Analysis-I 5 0 0 5 

MATH 
405 

Discrete Mathematics 6 0 0 6  Discrete Mathematics 4 0 0 4 

STAT 
402 

Probability and 
Statistics 4 0 0 4 

STAT 

402 Probability and Statistics 4 0 0 4 

CS 415 
Computer 
Programming 4 0 0 4 CS 415 Computer Programming 4 0 0 4 

STAT 
402L 

Probability and 
Statistics Lab 0 0 4 2 

CS 

415L 
Computer Programming 
Lab 0 0 4 2 

CS 
415L 

Computer 
Programming Lab 0 0 4 2  Computational Lab-I 0 0 4 2 

Total: 26 0 8 30 Total: 22 0 8 26 
 

Semester II 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course L T P C 

MATH 
402 

Algebra-II 6 0 0 6 Algebra-II 5 0 0 5 

MATH 
404 

Analysis-II 6 0 0 6  Analysis-II 5 0 0 5 

CS 209 
Data Structures 4 0 0 4  

Ordinary Differential 
Equations 4 0 0 4 

MATH 
409 

Numerical Analysis 4 0 0 4 MATH 
409 

Numerical Analysis 4 0 0 4 

CS 417 
Database Management 
Systems 4 0 0 4 

CS 417 
Database Management 
Systems 4 0 0 4 

CS 
209L 

Data Structures Lab 0 0 4 2 MATH 
409L 

Numerical Analysis Lab 0 0 4 2 

MATH 
409L Numerical Analysis Lab 0 0 4 2 CS 

417L 
Database Management 
Systems Lab 0 0 4 2 

CS 
417L 

Database Management 
Systems Lab 0 0 4 2             

  Total: 24 0 12 30   Total: 22 0 8 26 
 



Annexure V 

Semester III 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course L T P C 

MATH 
515 

Mathematical 
Programming 6 0 0 6 CS 315 Theory of Computation 4 0 0 4 

CS 315 Theory of Computation 4 0 0 4 CS 209 Data Structures 4 0 0 4 

CS 213 
Design and Analysis of 
Algorithms 4 0 0 4 CS 308 Operating Systems 4 0 0 4 

CS 308 Operating Systems 4 0 0 4 CS 528 Modeling and 
Simulation 4 0 0 4 

CS 
213L 

Design and Analysis of 
Algorithms Lab 0 0 4 2 

CS 

209L Data Structures Lab 0 0 4 2 

CS 
308L 

Operating Systems Lab 0 0 2 1  DisciplineElective-I 4 0 0 4 

  Elective-I 4 0 0 4 Reading Elective-I 0 0 0 2 
MATH 
526S 

Seminar 0 0 4 2 MATH 
526S Seminar 0 0 4 2 

  Total: 22 0 10 27   Total: 20 0 8 26 
 

Semester IV 

Existing Proposed 

Course 
 Code 

Course Name L T P C Course 
 Code 

Course L T P C 

CS 313 Software Engineering 4 0 0 4 CS 315 Software Engineering 4 0 0 4 

CS 528 
Modeling and 
Simulation 4 0 0 4 CS 213 

Design and Analysis of 
Algorithms 4 0 0 4 

MATH 
518 

Operations Research 6 0 0 6 
CS 

213L 
Design and Analysis of 
Algorithms Lab 0 0 4 2 

  Elective-II 4 0 0 4 DisciplineElective-II 4 0 0 4 
  Elective-III 4 0 0 4 Open Elective 4 0 0 4 
MATH 
521P 

Project 0 0 8 4  Reading Elective-II 0 0 0 2 

            Project 0 0 12 6 
    22 0 8 26     16 0 16 26 

Student can opt a course as an open elective from any discipline with prior 

permission of respective heads and time table permitting. 

 

List of Electives 

CourseCode Course Name L T P C 



Annexure V 

CS 419  Distributed Computing 4 0 0 4 
CS 427 Parallel Computing 4 0 0 4 
CS 431 Real Time Systems 4 0 0 4 
CS 433 Soft Computing 4 0 0 4 
CS 436 Web Development and .Net Framework 4 0 0 4 
CS 436L Web Development and .Net Framework Lab 4 0 0 4 
CS 502 Advanced Communications and Networks 4 0 0 4 
CS 502L Advanced Communications and Networks Lab 0 0 4 2 
CS 507 Artificial Intelligence 4 0 0 4 
CS 510 Client-Server Computing and Applications 4 0 0 4 
CS 517 Data Communication and Networking 4 0 0 4 
CS 517L Data Communication and Networking Lab 0 0 4 2 
CS 527 Mobile Computing 4 0 0 4 
ELE 304 Digital Signal Processing 4 0 0 4 
MATH 529 Theory of Games 4 0 0 4 
STAT 401 Measure Theory and Advanced Probability 4 0 0 4 
STAT 517 Time series and Stochastic Process 4 0 0 4 
 

 

List of Reading Electives 

CourseCode Course Name L T P C 
  Operational Research Applications 0 0 0 2 
  Categorical Data Analysis 0 0 0 2 
  Network Biology 0 0 0 2 
  Fractional Calculus 0 0 0 2 
  Quantum Graphs 0 0 0 2 
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
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 




        



       
       

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

















 





























 













 


 


 




 


 



 
 


 













 
 






 


 






 











 


 


 























 •

•

•








 














 





















































 






















 



 


 




























 













     
 

 



     



  












 












 


 


  


 












































      
      

    







        













       
        













































































 

































































•

•

•
•



































































 



























 




















 


       



 





 





















 















 



  


















 








 

 







 







 



































 













    


 




















   
   
  

       






   
    
  
   
   


   
   
   


   
  

   
   


     
   






       







 














 

























 


 




 





























 




















  



  





 











      





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 










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