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MATHEMATICS
Appendix-T

B.Se¢. Hononrs Part — 11— 2018-2019 and ownwarde

Teaching : 3 Hours per Week per Theory Paper.
2 Hours per Week per Batch for Practical
(20 cundidates in each batch)

Exumination:
Scheme:
Paper -1
Paper-II
Paper— 111
Practical
Paper - 1V
Note:
1
2.
3.
4,

Min.Pass Marks Max. Marks
Science - 180 450
Duration Max.Marks
Real Analysis and
Metric Bpace 3 hrs. 100

Differential Equations 3 hrs, 106
Numerical Analysis

Vector Culeulus 3 hrs. 1]
Numericl Technigues 2 hrs. 50
Operations Rescarch 3 hrs. 104

. Common paper will be sel for both the Facultiss of Social Science and

Science. However, the marks obtained by the candidate in the case of
Faculty of Social Science will be converted according to the ratio of the
maximum marks of the papers in the two Faculties,

Each candidate is requited lo appear in the Practical cxamination to be
conducted by internal and external examiners. xternal examiner will be
appointed by the Universily and internal examiner will be appointed by the
Principal in consultation with Local Head/Mead, Department of
Mathemarics in the college.

An Internal/external examiner can conducl Practical Examination of nol
more than 100 (Hundred) Candidates (20 Candidates in one batch).

Each candidate has (o pass in Theory and Practical examinations
separately,
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Paper — I;: Real Analysis and Metric Space
Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 100

Note: Syllabus of this paper is divided into five units, This paper contains Ll questions
Candidates are required to attempt only 9 questions. Question no. 1 1o ¢
compulsory and any three questions from question no, 7 to 11. First guestion
contain ten pans of very short answer type, two parts from each unii, Fach [* 3!
camies two marks. Questions no. 2 fo 6 (five short answer lype question) ene fro

each unit, Each cammies seven marks: Ouestions no. 7 to 11 are five bip -.ur‘"i---.il_-r'.

one from-each unit, Fach carries fifleen marks

Unit 1: Real numbers as complete ordered field, Limit point, Bolzano-Weicrsimss
theorem, Closed and Open sets, Union and Inlersection of such sets. Concept of
compaciness. Heine-Borel theorem. Connected sels.

Real sequences- Limit and Convergence of a sequence, Monolonic sequences.

Unit 2: Cauchy’s sequences, Subsequences, Cauchy’s general principle of con VErgence.
Properties of continuous functions on closed intervals. Properties of derivable functions,
Darboux’s and Rolle’s theorem.

Unit 3: Notion of limil and continuity for functions of two variables,
Riemanm mtegration — Lower and Upper Riemann integrals, Riemann integrabilily, Mean
value theorem of integral caleulus, Fundamental theorem of integral caleutus,

Unit 4: Sequence and scrics of functions — Pointwise and Uniform convergence,
Cauchy's criterion, Weiersirass M-test. Abel’s test, Dirichlet's test for uniform
convergence of series of functions, Uniform convergence and Continuity of series of
functions, Term by term differentiation and integration.

Metric space — Definition and examples, Open and Closed scts, Interior and Closure of g
set, Limit point of 8 sel

Unit §: Subspace of a metric space, Product space, Continuous mappings, Sequence in a
metric space, Cauchy sequence. Complete metric space, Baire’s theorem, Compact sets

and Compact spaces, Connected metric spaces.

Paper - II: Differential Equations
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Muax. Marks: 100

Note: Syllabus of this paper is divided into five units. This paper contains 11 questions.
Candidates are required fo altempt only 9 gquestions. Question no. | lo 6 are
compulsory and any three questions from question no. 7 to 11. First question
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NI TEN Pans O VEDY SHOM aNSwer tvpe, wo parts fnorh =ach unil, Eacl

carres two marks. Questions no. 2 10 6 (five shorl answer type guéstion) one fron
cach unil, Each carries seven marks, Questions no. 7 to |1 are five bip questions
one from ¢ach unit. Hach carries fifteen marks

Unit 1: Degree and order of a differential equation. Equations of first order and first
degree. Equations in which the variables are sspamable, Homogeneous equations and
equations reducible 1o homogeneous form, Linear eguations and equations reducible «
finear form. Exact difféerential squations and equations which can be made exact

Unit  2: First order but higher degree- differential equations solvable for x,v and p
Clairaut’s form and singular solutions with Extraneous Locl. Linear differential equitions
with constant coefiicients, Camplimentary function and Particular integral.

Unit 3: Homogeneous linear differential equations, Simultancous differential equations,
tixact linear dilTerential equations of nth order. Existenice and unigueness theorom.

Unit 4 : Linear differential equations of second order. Linear independence of solutions
Solution by transformation of the equation by changing the dependent variable/the
mdependent variable, Factorization of operators, Method of variation of parameters,
Method of undetermined coefficients,

Unit 5: Partial differential equations of the first order. Lagrange’s linsar equation.
Charpit’s general method of solution. Homogeneous and non-homaopénenus linear partial
differential equations with constant coefficients. Equations reducible to equations with
constant cocflicients.

Paper — III: Numerical Analysis and Veetor Caleulus
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max, Marks: 100

Note: Syllabus of this paper is divided inlo five units. This paper contains 11 questions.
Candidates are required lo attsmpt only 9 questions. Question no. | to 6 are
compulsory and any three questions from question no. 7 to 11, First question
contain ten parts of very shorl answer type, two parts from each unit. Each part
caries two marks, Questions no. 2 to 6 (five shorl answer type question) one fram
each unit. Each carries seven marks. Questions no. 7 to 11 are five big questions.
one from each unit. Each camies fifteen marlks.

Nan-Programmable Scientific Calculators are allowed.
Unit 1: Differences. Relation between differences and derivatives, Dillerences of a

polynomial. Newton’s formulae for forward and backward Interpolation. Divided
differences. Newton's divided difference, Lagrange’s interpolation formula.
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Uit 3; Quantitative commarison ERITINLS =
svmbal Sertes, Codine-Decadine Puzzle | =l
Reasonimg (Including gati

Fipures [ Hng o B

rigares, C.ounling of | rmgina I

Embedded Figures)

Unit 4: Scalar and Vector paint functions, Differentialion and intscrati wn of

functions. Directional derivative Differential operators, Gradient, Divergence and |
Unit 5: Theorems of Gauss, Green. Stokes (wiathout proof) and problems based o thes
theorems

Practical: Numerical Technigues
Teaching: 2 Hours per Week per Batch
(20 Candidates in each Bateh)

Examination: Buration: 2 Hours
Scheme
Max.Marks 541
Mlin.Pass harks 18
Disiribution of Marks:
Twao Practicals one from each group
15 Marks each = 30 Marks
Practical Record - 10 Marks
Viva-voce = 10 Marks
Total Marks = 30 Marls

Group A: Numerical integration using Trapezoidal and Simpson’s rules.Nomerical
solution of Algebraic and Transcendental equations using

)i} Bisection method, (ii) Regula-Falsi method. (iil) Teration method (iv) Newton-
Raphson Method.

Group B: Numerical Salution of system of linear equations by Gauss elimination, Jacobi
and Guass-Seidel methods. Solution of linear differential equations of first order and tirst
degree with Initial and boundary condition using Picard’s, Euler, Modified Euler’s
method. Runge-Kutta Fourth order method.

Note:
i Problems will be solved by using Scientific Caleulators (non-Programmable)
by O
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Caleulatn

tach Candidate (Regular/non-Co le

2ilite) has 1o prepare hisfer pract
ach Candidate has to puss i Practicul and Theorv examinatione separateh
3. Non Collegiate candidates are required to take practice certificale c
hours per day.)
Paper —IV: Operations Reserch
Teaching : 3 Hours pier Week
Duration of Examination : 3 Hours Max. Marks: 100

Note; Syllabus of this paper is divided into five units. This paper contains || questions
Candidates are required (o alicmpt only 9 questions. Question no. | to 6 are
compuisory and any three questions from question no. 7 to || First question
contain ten parts of very short answer Lype, Two parts from each unit, Each part
i carries two marks. Questions no, 2 to 6 {five short answer type question) one from
each unit. Each carries seven marks. Questions no. 7 to 11 are five big questions,
one from each unit. Each carries fifteen marks,

Unit | : Theory of Games- Intraduction, Basic definitions, Minimax (Maxirin) eriterion
and Optimal stratepy, Saddle point, Minimax-maximin principle for mixed sirategy
games. Fundamental theorem of Games theory., Two-by — two games without gaddle
point, Arithmetic method for 2x2 games, Graphical method for 2xn and nxo games.

Unit 2: Probabllity theory — Prohability distribution of & Tandom variable, Standard
deviation, variance, mathematical expectation, Binomial, Poisson and  Normal
distribution,

Littit : 3 Invenlory model-definition, types of inventory models

Unit: 4 Queucing Theory-Introduction, Probability diatributions in queusing systems,
Models-Erlang model, general Brlang model, Model 117 (ML) (N/FCES),

@ Unit: 5 Sequening Models: Sequening problems, processing n jobs through two machines,
Processing n jobs through three machines, processing two jobs through m muchines and

processing n jobs through shorest cyelic Route Models. Minimal path problem (shortest
Acyelic Route Models).
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