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BACHELOR OF SCIENCE
Eligibility for admission in First Year of B.Sc. Mathematics is 10+2 examination of any Board with at
least 50% marks. With regard to admission on reserved category seats government rules will be applicable.
SCHEME OF EXAMINATION

The number of the paper and the maximum marks for each paper together, with the minimum marks
required to pass are shown against each subject separately. It will be necessary for a candidate to pass in
the theory as well as the practical part of a subject/paper, wherever prescribed, separately.

Classification of successful candidates shall be as follows:

First Division 60% of the aggregate marks prescribed in Semesters
| to VI taken together

Second Division 50%

All the rest shall be declared to have passed the examination.

A For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical
separately).

A No division shall be awarded in Semesters | to V.

A Whenever a candidate appears for a due paper examination, she will do so according to the syllabus
in force.

A A candidate not appearing in any examination/absent in any paper of term end examination shall be
considered as having DUE in those papers.

Program Outcome

On successful completion of B.Sc. Maths, the students will be able to-

e Understand the concepts and fundamental principles of Physics, Mathematics and Chemistry.
Be equipped with practical knowledge in the respective field.
Develop scientific skill for future analysts.
Acquire logical and creative skills.
Inculcate research aptitude.
Eligible for different competitions exams like SSC, Bank PO, Civil Services, Defence Services
etc.

e Enhance skills in animation, architecture, mining etc.

Program Specific Outcome
On successful completion with Mathematics, the students will be able to-
e Find solutions to Mathematical problems by using reasoning and logical concepts.

e Formulate and solve new Mathematical problems.
e Understand the Applications of Applied and Pure Mathematics.
e Use Mathematical principles for the betterment of society.
e Motivate themselves towards innovation and research
End Semester Examination Pattern
Maximum Marks: 70 Duration: 2 % Hrs.

Section A 10 x 1 =10 marks
Contains 10 Questions of 1 mark each and all are compulsory.
Three questions from each unit and one extra question from any one unit. 3 + 3 + 4 = 10 Questions

Section B 3 x5 =15 marks
Contains 3 questions with internal choice (Two questions from each unit).
Each Question carries 5 marks.
A student has to attempt 3 questions, choosing at least one question from each unit.

Section C 3 x 15 = 45 marks
Contains 3 questions with internal choice (Two questions from each unit).
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Each Question carries 15 marks.
A student has to attempt 3 questions, choosing at least one question from each unit.
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Course Structure B.Sc. Maths — | Year

Mathematics Semester |
Contact Total Marks Min.
Paper Code l\(l)ofn;ke]gcllztuerre Hours Credits l\'/\l/la?lis Pass DEl)’(:trign
P Per Week CIA | ESE Marks
MIMAT-101 | Differential Calculus 04 o4 | 30 | 70 | 100 | 40 | 2%%hrs
and Matrices
Mathematics Semester 11
MIMAT 201 | Vector Calculus and 04 04 30 | 70 | 100 40 2 Y% hrs
Geometry
Semester — |
MJMAT — 101: Differential Calculus and Matrices
Max. Marks: 100 Min. Marks: 40
Credit: 04 Duration: 2 % Hrs

Learning Outcome: On successful completion of the course, students will be able to:
1. Evaluate pedal equation and asymptote of different curves.
2. Sketch curves for Cartesian and Polar equations.
3. Solve System of Linear Equation by Matrix method and evaluate Rank, Eigen value and Eigen vector
of Matrix.

Unit -1
Differential Calculus: Pedal equation and derivative of the length of an arc, Asymptotes in cartesian
coordinates, Oblique asymptote, Asymptote parallel to the co-ordinate axes, Intersection of curve and its
asymptote, Tests for concavity, convexity and point of inflexion, Singular points.

Unit—11
Curvature, Radius of curvature at the origin, Radius of curvature for (Cartesian, polar, parametric and
pedal curves), Centre of curvature, Length of chord of curvature parallel to the axis, Length of chord of
curvature passing through the pole and perpendicular to the radius vector, Curve tracing (for Cartesian
and polar equations). Partial Differentiation, Change of variables, Euler’s theorem on homogeneous
functions, Differentiation of implicit functions

Unit - 111
Matrices: Matrix, Types of matrix, Elementary operations on matrices, Symmetric and Skew Symmetric
matrices, Hermitian and Skew Hermitian matrices, Unitary matrix. Inverse of matrix, Linear
Independence of row and column matrices, Row rank, Column rank and Rank of matrix, Equivalence of
column and row rank. Applications of matrices to solve a system of linear (both homogeneous and non-
homogenous) equations, Theorems on consistency of a system of linear equation, Eigen values, Eigen
vectors and the Characteristic equation of a matrix, Cayley-Hamilton theorem and its use in finding
Inverse of a matrix.
Reference Books:
e Narayan, S. & Mittal P.K.. A Text Book of Matrices .S. Chand. New Delhi.
e Vasishtha A.R. & Chauhan J.P. Matrices. Krishna Publication.
Gokhroo D.C. and Gokhroo Anil. Matrices. Navkar Prakashan, Ajmer.
Chatterji, P.N.. Differential Calculus. Rajhans Prakashan Mandir, Meerut.
Narayan, S.. Differential Calculus. Jaipur Publication House.
Gokhroo, D.C. and Gokhroo Anil. Differential Calculus, Navkar Prakashan, Ajmer.
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MJIMAT - 101: 3@@e T ¢q e
Jferad 3id: 100 FATH 3iab: 40
pfec: 4 Iafer: 2y °e
3PS — |

IJabd O Ufed HERUT Uq 919 &1 W18 BT Aahed, By Faeidl § =T,
foRie s, fFeene orll & WHMIOR =R, 9% dul SHél M-l &
gfieeed, Jrderdl TT SAdT bl uRierw], Afd uRadq fa=g 8 e, fafr fowg |
sb1g — I
gebell, qol g R ashd—3d1, gshd—3sa1 (Ied1g, gdl, yrdfcrd, ufad gl & f1g), gehdn
G, el & FHFIOR Ihdl Sl & T8, g ¥ ok drell Ua 3o afeer & ovaa ashan
ST & SIS, a9 NG (BRI U garg Fcene o), sif¥ie s/dded, =R &1 gRad,
T Bl @ folU IR UHY, IRUSE Hel-l &l [ddhal |
sHhls — Il
Afgdo: #fta™, #ft @ yoR, #feas # URfAe Afharg, e qen faem aafa #feas |
SARRE o favm sfifRrE Afgaw, vfee dfcaw, ufdam dfeas, dufda T w=1 Afeas @
R wd=aT, Ufed ST, W= ST deim Hfgad @1 ST, W am Ui STl &l FageddT |
R WHBHROT MR (AHETT TAT AT Qi) D Bl H AT & JJUANT, IRIPH FHIDBROTI
& PR @& g & GIddT & UHI, AEIT A, AT G 9 Afeey &1 yfacfeors
THHRT, Dol eftced THY IR Afeay Ife™ s1d &) § 39HT YA |
fden®s g
o TGS, SN Wl TT RS, el A SHS, TahR YHTI, 3O |
o MY, Sl Al Ug TRGS, 3fdl, ddhal IO, TIDHR YbIH, ST |

Semester — |11

MJMAT- 201: Vector Calculus and Geometry

Max. Marks: 100 Min. Marks: 40
Credit: 04 Duration: 2 %2 Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Evaluate vector Differentiation, gradient, divergence, curl, line integral and surface integral.
2. Design different types of conic like Ellipse, Parabola and Hyperbola in Cartesian coordinate.
3. Solve Problem related to 3-Dimensional figure like Sphere, Cone and Cylinder.
4. This paper will help in skill development in the field of Operators, 2 D and 3 D Geometry.

Unit |
Vector Calculus: Scalar and Vector point function, Vector differentiation, Gradient of a scalar point
function, Directional derivatives, Vector equation of tangent plane and normal plane to the surface,
Divergence and Curl of vector point function, Identities involving these operators and related problems,
Vector integration, Line and surface integral, Theorem of Gauss, Green’s and Stoke’s (statements and
verification only).

Unit 11
2D Geometry: General equation of second degree, Tracing of conics, centre of a conic, coordinates of
the centre. Equation of the conic referred to centre as origin, Asymptotes of a conic, Length and position
of axes of a standard conic, Tracing of Ellipse, Parabola and Hyperbola.
The Polar equation of Conic: polar equation of a straight line, circle and conic chord, Auxiliary circle,

Tracing of conic% =1+ ecosH
Unit 111
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3D Geometry: Sphere, Plane section of a sphere, tangent line and tangent plane of sphere, Cone,
Enveloping cone and its equation, Tangent plane of cone, Reciprocal cone and its equation,
Cylinder, Right circular cylinder and its equation, enveloping cylinder and its equation.

Reference Books:

e Matthews P.C. Vector Calculus. Springer.

e Narayan, S.. Text Book of Vector Calculus.S.Chand. New Delhi.

e Chatterji, P.N.. Solid Geometry. Rajhans Prakashan Mandir. Meerut.

e Prasad, G. and Gupta, H.C..Text Book on Coordinate Geometry. Pothishala Private limited.
Allahabad.

Gokhroo, D.C. and Gokhroo Anil. Coordinate Geometry. Navkar Prakashan, Ajmer.
e Gokhroo, D.C. and Gokhroo Anil. Vector Calculus. Navkar Prakashan, Ajmer.

MJIMAT — 201: Gf&eT @el Ud Sarifa

JAfeHad b : 100 _[ATH 3AD: 40
DfsT - 4 Jafer : 2 e

gPIE — |
|G dord: Al Uq Afqer fd=g wod, FfQer e, A favg Bere &1 yqurdr, feensis
U, Fds W WY U AN Tl BT AfGel FHSHRY, FiQw fdvg Herd & R Vg dde,
D! FAMIA B dTell FIAMBIY Ud GG FARIN, FQ BT FHIDAT, Y& T2l IO
TG, TN, W9 U9 (b & IHT (H9F Ud F19e $hdd) |

gore — I
fg Sfaf: e fgara dvaxor, edl &1 SRE : Tdh Add & dx, B8 & [FTand,
@ Dl ol a5 A gU Ahad BT AHIGRUL, WThd DI ARG, Teb AFD Ahd & el
B oTwIs d Rerfd, <lees, R, ARTIRIAT BT FIRE |
hd BT AT AHIBRYT © ARl NI, I, Wicba AT Siar & g FHIDHRY, FeEddh g<l, Ahd

1
- =1+ ecosd BT FIXGT |
sHIs — I

&1 SATfAfd: e, Mol &1 FHdT gfdeee, Mol & Wl N1 Ud WY GHdad, ¥, T
3y VT SHDT HHGBRU, g B T A, GohH o Ud IHBI AHDRY], de4, AR_IT
99 Ug SHBT ATHGBROT, ATl 91 VT IADBT ATHDRIT |

frdene gwae

o TGS, SI. Wl TT RGS, e, AT Hea, TahR YHTe, 0T |

o TGS, TN Wl TT MRS, e, dene SUIfafd, Fd9dR YdbTeH, oK |
o T, HFAR, HITel,aq], AR P, AR . 41 . I . |

o I9d, AT, T, fafow Mene samfafa, SqR afealRiT grs9 |

o 99U, WIId, rare, faw Fewie Sunfaft, SR ufeafRiT ey |
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Course Structure B.Sc. Maths — Il Year

Mathematics Semester 111

Contact Total Marks Min.
Paper Code h(l;)frrgﬁgc;ztit're Hours Credits I\'>I/Ia?l(<.s Pass DE;(aatriT)n

P Per Week CIA ESE Marks
MJIMAT-301 | Advanced Calculus 04 04 30 70 100 40 2% hrs
MJMAT-302 | Differential Equations 04 04 30 70 100 40 2% hrs

Mathematics Semester 1V
MJIMAT-401 | Probability Theory 04 04 30 70 100 40 2 Y% hrs
MJMAT-402 | Abstract Algebra 04 04 30 70 100 40 2% hrs
Semester — 111

MJIMAT-301: Advanced Calculus
Max. Marks: 100 Min. Marks: 40
Credit: 04 Duration: 2 ¥ Hrs

Learning Outcome: On successful completion of the course, students will be able to:
1. Solve problems related to Jacobian and envelope, evaluate Maxima, Minima and saddle points of
function of two variables.

2. Solve Problem related to Beta function, Gamma function, Double integral and Triple integral.
3. Evaluate area of two Cartesian curves, problem related to Rectification.

Unit — |
Jacobians, Jacobian of implicit function, Functional relationship, Envelopes, Evolutes, Relation between
two parameters, Maxima, Minima and saddle points of function of two independent variables. Lagrange’s
method of undetermined multiplier.

Unit—11
Definition of Beta and Gamma functions, Their properties and relationship, Legendre’s Duplication
formula, Properties of double integral, Double integral in polar co-ordinates, Change of double integral
from cartesian to polar co-ordinates, Change of order of integration, Area and mass by double integration,
Triple integral, Dirichlet’s integral and Liouville’s extension of Dirichlet’s integral (statement only).

Unit — 111
Quadrature-Common area of two Cartesian curves, area of Polar curves, Rectification- Length of arcs of
the curves, intrinsic equation of the curve, Length of arc of an evolute, VVolume and surfaces of solids of
Revolution.
Reference Books:
e Strauss, Monty J., Bradley, Gerald L., & Smith, Karl J. Calculus. Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education), Delhi.
Chatterji, P.N. Differential Calculus. Rajhans Prakashan Mandir, Meerut.
Narayan, S. Differential Calculus. Jaipur Publication House.
Gokhroo, D.C. and Gokhroo Anil. Integral Calculus, Navkar Prakashan, Ajmer.
Gokhroo, D.C. and Gokhroo Anil. Differential Calculus, Navkar Prakashan, Ajmer.
Bali, N.P. Differential Calculus. Firewall media.
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MJIMAT=-301: 3TTd el

Jferehad 3 : 100 gdd 3 b: 40
Bfee : 4 Irafdr : 26
§HIE — |
SIDIIA, 3RUT HeAdl B DI, Bl H e, faTald, dHeaol, & URAl H T, a
A W & Bl & Ifeaes, MiEes T g vy, sierd s &1 anrrs fafe |
o1 — I
SICT AT TN BT BT YR, I 01 Gq Fw, llols Bl Sade 9§43, fg—aHrhe & o,
gdrg denel ¥ fg—addd, g—aHred & s 9 gaig Fdenal 7 gRad &A1, F916hd
@ P H URIAT BRI fg—AAThe gRT &9%d AR g, -, SRafee wad ta
feRafere THda &1 fordell IMUBIHRT (A Dad) |
gsdrs — I
&HBE, & BRI Iehl BT AR &FABe, Ydid a9 PI &b, AMIberd, 9 & aal Hl oI,
qeb BT IS FHIDRYT, Dol & dTT Dl oy, YRHAV Sl & AT TAT IS |
fden®s gwse
o RIS, TN Wl U TS, 3ifAdl, 3adberd IO, TdhR ThI, o |
o TS, I Al T WS, IAfTel, AHIGAT O , FIHR YbIH, ST |
o IHA, MIIG, AT, qher OMA-1l, SRYR YfARAT 8139 |

MJMAT-302: Differential Equations
Max. Marks: 100 Min. Marks: 40
Credit: 04 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Formulate the Ordinary differential equation and solve Differential equations of first order and first
degree.
2. Learn various techniques of getting solutions of linear differential equations with constant
coefficients, linear differential equation of second order.
3. Solve non-linear Partial differential equation by Charpit’s method, Homogeneous and non-
Homogeneous linear partial differential equation with constant coefficients.
4. This paper will help in skill development in the field of Differential Equations.
Unit - |
Concept and formation of a differential equation, Order and degree of a differential equation, Differential
equations of first order and first degree, Bernoulli’s equation, Exact differential equation, integrating
factors, First order higher degree equations solving for x, y, p. Lagrange’s equation, Clairaut’s equation,
equation reducible to Clairaut’s form, Singular solution.
Unit—11
Linear differential equations with constant coefficients: Homogeneous and non-homogeneous linear
ordinary differential equation, Geometrical meaning of a differential equation and orthogonal trajectories,
Linear differential equation of second order: Reduction to normal form, Method of variations of
parameters, Ordinary Simultaneous differential equations. Simultaneous equation of the form
dx/P=dy/Q=dz/R.
Unit - 111
Partial differential equation: Formation, order and degree, linear and non-linear partial differential
equation of first order. Complete solution, singular solution, General solution, solution of Lagrange’s
linear equations, non-linear partial differential equation of first order: Solution by four standard forms.
Solution of non-linear differential equation by Charpit’s method, Homogeneous and non-Homogeneous
linear partial differential equation with constant coefficients, Partial differential equation with variable
coefficients reducible to equations with constant coefficients, their complimentary function and particular
integrals.
Reference Books:
e Ahsan, Z. .. Differential Equations and Their Applications, Prentice-Hall of India, New Delhi
e Raisinghania, M.D. Ordinary and Partial Differential Equations, S. Chand and Company Ltd.
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e Gokhroo, D.C. and Gokhroo Anil. Differential Equations, Navkar Prakashan, Ajmer.
e Gokhroo, D.C. and Gokhroo Anil. Partial Differential Equations, Navkar Prakashan, Ajmer.

MJIMAT-302: 3Iddhol gHIHYT

Jrferedd 3d : 100 a9 3P 40
pfsc - 4 Jafer; 215 B
§PIE — |

JAHS THIHROT &l SRV TAT AR, Tdhel FHIBRU DI BIfc TAT °1d , YIH dife T4
TR °Id & 3fadel FHIDRY], dRAG] AHIBRUL, JATT qhdl AHIBRYI, FHATBET I0TH, YA
PIfc Td S G0 B Aqdhel FHIBRYT X, Y, p D ARG THIGIOT, ATTTST FHIBRUT, FARS THIBRT,
FHIBROT DI FIRS ®T H FAMIT HeA1, e g |

go1g — |
3TeR VN dTel XRIP 3fadhel FHIBRUT - FHET qAT favH a7 YRaeh gt FHIBRUT, Aqdhdt
JHIBROT BT ST 31T UG T vy Aufedi, fgdia B9 & IRId Tddd THIGRT, AT wY
H uRacH, urael faaRor fafe), AR AT e FHIBRYI, dx/P = dy/Q =@/R & w9 ¥ JIud
HHIDHRT |

sHIs — I

3P qdhel AHIBRYT : AT, PIfe qAT °1d, YIH BIfe & IRgd qoOm IRRIH 3if¥d radat
FHIHRT, QU7 &, [ARE B, ue g, amaie RIS FHIGR H &, U DIl & 3RRgd
ANR® FqHd FHIHIY], IR AFG ©U A ga | AaRfUe A 3 aRRad @admd FHaRT & g,
3R I[OTI aTel FHeETd dorT fawH =i XRaes o1if¥res sfadwel HIGRYI, TR 0T dTel 3Tferd
JTHA FHIBIUT DI 3R [0 dlcl AHIBIUT H FAFIG AT, $9h Rb e Ud fafdrse
AT |

frdene gwas

o T/, Sl AT T RI®, 3T, dhol THIDBRUT, TIhR ThTIH, ST |

o TGS, SN AN g RIS, T, Fifd dddhed THIHRUT, AIHR THTI, ST |

o IRRAT, M, TN, ddhd THHR], TR, dI. S, |

Semester — IV

MJMAT - 401: Probability Theory

Max. Marks: 100 Min. Marks: 40
Credits: 04 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Apply several concepts of Probability, Application of Bayes’ theorem, Regression and Correlation
Coefficient for solving real life situation.
2. Explain discrete probability distributions like Binomial and Poisson distribution.
3. Solve Problems related to Rectangular Distribution and area property of normal distribution.
4. This paper will help in skill development in the field of Probability and its Applications.
Unit -1
Random experiment, Sample space, Definition of Probability, Conditional probability, Addition theorem
of probability, Multiplication theorem of compound probability, Bayes' theorem, Random variate,
Probability distribution, Mathematical expectation, Moment, Mathematical expectation of the Sum and
product of two random variate, Covariance, Curve fitting, Regression and Correlation Coefficient
Unit—11
Moment Generating Functions, Theorems on moment generating function, Cumulants, Properties of
Cumulants, Characteristic function. Discrete probability distributions: Binomial, Poisson distribution and
their Mean, Variance, Moment, Recurrence relation, Moment generating function.

9
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Unit — 111
Continuous probability distribution: Rectangular distribution, Normal distribution, derivation of normal
distribution from binomial distribution, Mean, Variance, Moment, Recurrence relation, Moment
generating function, Additive property of normal distribution, Problems related to area property of normal
distribution.

Reference Books:

e Freund, J.E.. Mathematical Statistics, Prentice Hall of India.

e Gupta, S.C. & Kapoor, V. K. . Fundamentals of Mathematical Statistics, S.Chand & Sons.
e Gokhroo, D.C. and Gokhroo Anil. Mathematical Statistics, Navkar Prakashan, Ajmer.

MJIMAT - 401: "iffdar fagia
JAferdpdH 3P : 100 YITH 3 : 40
DfeT - 04 Jafe ;2 Ee
gPIE — |
aigfeed Igva, ufdee wafte, Wi¥dmar @ gRwren, [ufde= wiRidr, W¥iedar &1 anT yq4g,
ﬁr%qﬁwaﬁ%ﬂq T, 99 UHA |, Aigieed 9, wiedr de, Tk gaareT, sy,
aﬁaﬁwﬁaﬁzﬁaﬁ@waﬁwﬁﬁﬁﬂmwwmw HATSIUT Uq

Tear e T |
sPIs — I

sdls — Il
Had Wl de: SR e, YAM §cd, fgus 9 ¥ UM de &1 i, YA
WWWWWWWH eﬂ'&;ﬂ]‘aﬂtﬁw ANT T I[UTEH, YA §e Bl
B TR W AR FHRTY,
frdene gwae
o RIS, Sl Wl TT RIS, e, MO ARG D!, TdhR BT, TR |

MJMAT - 402: Abstract Algebra

Max. Marks: 100 Min. Marks: 40
Credit: 04 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Explain Groups, general properties of groups and Application of Lagrange’s theorem.
2. Analyze Normal subgroups, Quotient group, Permutation group and Morphism of group.
3. Solve problem related to Ring, Ideals, Quotient rings, Integral domains, and Fields.

Unit -1
Definition of a group with examples, Order of finite group, General properties of groups, Integral power
of an element of a group, Order of an element of a group, Subgroup, Generation of groups, Cyclic group,
cosets decomposition, Lagrange’s theorem and its consequences .

Unit—11
Normal subgroups and Quotient groups, Permutation, permutation group, cyclic permutation, Even and
Odd permutation, The alternating group An. Morphism of groups, Homomorphism and isomorphism, The
fundamental theorem of homomaorphism.

Unit - 111
Ring, ring with unity, zero divisors, integral domain and field and their properties. Characteristic of a ring
and integral domain, Subring, subfield, prime field, Ring morphism, Ideals (Principle, Prime and
Maximal) and field of quotients of an Integral Domain.

Reference Books:

10
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e Gallian, Joseph A. .Contemporary Abstract algebra .Cengage Learning India Private Limited. Delhi.
e Vasishtha, A.R. & Sharma, J.N.. Morden Algebra. Krishna Prakashan.Meerut.
e Herstein I.N. Topics in Algebra. John Wiley & Sons.
e Gokhroo, D.C. and Gokhroo, Anil. Abstract Algebra. Navkar Prakashan, Ajmer

MJIMAT — 402: 31¥d dreTfora
JferpaH 3d: 100 AT 3 B: 40
afsc: 4 Jrafer: 2% €

solg — |
FHE DI URHMIYT IR0 Aigd, IRMT FE B Bife, g & AHI WO, FHE & 3fadd Dl
quiieh ©1d, §HE & AdYd DI DIC , IUAYE, AHE PI S, DI FHg, Aedqead, dnisl T+

3R 3HD AU |
gore — I

THH SUEHE AR [O9RT T8, A, HHad G, Jhid HHad, 99 Ud 999 HHad, Uh=iR
AHE An, FGATHINT TG JITHINGT, FATGINTT & ol TH |

sDls — Il
I, ACEAD] T, TR TSI, QUNDHII U TAT &5 Td S9Id Wl Jofd defl Yol Uil
BT AT, IUFT, SULTH, MR &, Tl FATBINGT, ST (R, 3o qT Ias),
quifera g @ favrT &1 a5 |
fdens g
o M, BN, Al U9 MG, 31fHel 30 ISR, TaHR TS, ST |
o AR, OIH, TEelld, HIel, 3 dISHTord, 3R, 41 €1 g |
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Course Structure B.Sc. Maths — 11 Year

Mathematics Semester VV

Contact Total Mark Min.
Paper Code Nomenclature Hours Credits otal ivlarks Max. Pass Exar_n
Of the Paper Per Week CIA ESE Marks Marks Duration
MJMAT-501 | Real Analysis 03 03 25 50 75 30 2% hrs
A. Linear Programming
MJIMAT-502 OR 03 03 25 50 75 30 2% hrs
B. Mechanics
MJMAT-503 | Practical 04 02 10 40 50 20 4 hrs

Mathematics Semester VI

MJIMAT-601 | Complex Analysis 03 03 25 50 75 30 2% hrs
A. Numerical Analysis
MIMAT-602 OR 03 03 25 50 75 30 2% hrs
B. Higher Algebra
MJIMAT-603 | Practical 04 02 10 40 50 20 4 hrs
Semester —V
MJIMAT -501: Real Analysis
Max. Marks: 75 Min. Marks: 30
Credit: 03 Duration: 2 %2 Hrs

Learning Outcome: On successful completion of the course, students will be able to:
1. Explain properties of the Real number IR and nature of Real Sequences.
2. Apply the ratio, Leibnitz’, Cauchy n™ root test for Convergence of an Infinite series of Real number.
3. Test Continuity and Differentiability of two variable function and the application of mean value
Theorem.
4. This paper will help in skill development in the field of Real Number and their Applications.
Unit - |
Real number system as a complete ordered field: Field and its properties, ordered field, lower bound,
upper bound, supremum and infimum of sets, the completeness property of Real number system, the
Archimedean property, Definition of sequence, theorems on limits of sequences, bounded and monotonic
sequences, Cauchy’s convergence criterion.
Unit—11
Infinite series of non-negative terms, different tests of convergence of infinite series: Comparison test,
Ratio test, Logarithmic, Morgen and Bertrand test (without proof). Alternating series, Leibnitz’ theorem
Absolute and conditional convergence, Pointwise convergence of sequence of functions, Uniform
convergence.
Unit — 111
Limit, continuity, differentiability of two variable functions, mean value theorems: Rolle’s Theorem,
Lagrange’s mean value theorem, Cauchy’s mean value theorem, Riemann integral, Fundamental theorem
of integral calculus.
Reference Books:
Apostol, T.M.. Mathematical Analysis, Welsey Publishing Company.
Goldberg, R.R.. Real analysis, John Wiley and sons.
Gokhroo, D.C. and Gokhroo Anil. Real Analysis, Navkar Prakashan, Ajmer
Gokhroo, D.C. and Gokhroo Anil. Theory of Convergence, Navkar Prakashan, Ajmer
Narayan, S. A Course of Mathematical Analysis, S. Chand , New Delhi.

12
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MJIMAT - 501: ar«fas fageizror

BT@ITﬁlTI31$ - 75 :q\:ﬁrq 3'{3; 30
pfse : 3 aafdr 2y e
gPlE — |
a1 M BT Yol SfAd &3 drel ©9 : &F Ud I9d WU, HiAd &, qgedl &
=1 gRey, IUR uRere, Sz g FEd, ardfds G e & fofw gofar SIfgEd g,
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MJMAT -502 (A): Linear Programming
Max. Marks: 75 Min. Marks: 30
Credit: 03 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Provide graphical solutions of linear programming problems with two variables, and illustrate the
concept of convex set and extreme points.
2. Create Simplex table for solving linear programming models of real life situations.
3. Establish a relationship between the primal and dual problems and to solve Linear programming
problem by Revised Simplex method.

4. This paper will help in skill development in the solution of Analytical Problems.

Unit - |
Linear programming problem: Definition of Linear programming problem, Formulation and Solution of
Linear programming problem, Feasible solution, Basic Feasible solution, Optimal solution, Convex set
and their properties, Hyperplane, Basic solutions and properties.

Unit 11
Theory of Simplex method, Fundamental Theorem of Linear Programming (Statement only), The Simplex
algorithm, Simplex method in tableau format, introduction to artificial variables, Case of unbounded
solutions, Big- M method, Two Phase method, Degeneracy in linear programming problem.

Unit 11
Duality in Linear programming problem: Formulation of the dual problem, Primal-Dual relationships,
Symmetric and Un-symmetric dual problem with restriction in sign, Theorems related to dual problem,
Revised Simplex method (standard form | and I1).
Reference Books:
e Swarap & Singh. Linear programming, Krishna Prakashan Media (P) Ltd.
e Gauss S.I. Linear programming methods and Application, Narosa Publishing House.
e Gokhroo, D.C. and Gokhroo Anil. Linear Programming, Navkar Prakashan, Ajmer.
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MJMAT -502 (B): Mechanics
Max. Marks: 75 Min. Marks: 30
Credit: 03 Duration: 2 %2 Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Explain necessary conditions for the equilibrium of Coplanar Forces and Application of Friction.
2. Deal with the Kinematics and Kinetics of the rectilinear motions of a particle, Problem related to
horizontal and vertical elastic string.
3. Learn that a particle moving under a central force describes a plane curve and know the Kepler’s laws
of the planetary motions.
Unit— |
General Conditions of equilibrium of coplanar forces: Reduction of coplanar forces into a force with
couple, Equilibrium of a rigid body under three forces, Equilibrium of rigid body under more than three
forces, Friction, Common Catenary.
Unit— 11
Kinematics and Kinetics Rectilinear motion, Velocity and acceleration along radial, transverse, tangential
and normal directions, Simple harmonic motion, Rectilinear motion in resisting medium, Hook’s law and
related problems.
Unit — 111
Constrained motion in vertical and horizontal circles, central orbit, Kepler’s law of Planetary motion,
Impact (Direct and Oblique).
Reference Books:
e Mittal P.K., Dynamics, S.J. Publication, Meerut.
Gaur Y.N., Mathur A.K., Dynamics, Ramesh Book Depot, Jaipur.
Loney S.L., Statics, Macmillan Company, London.
Gokhroo, D.C. and Gokhroo Anil. Statics, Navkar Prakashan, Ajmer.
Gokhroo, D.C. and Gokhroo Anil. Dynamics, Navkar Prakashan, Ajmer.
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MJMAT-503: Practical
Max. Marks: 50 Min Marks: 20
Credit: 02 Duration: 4 Hrs
1. The MATLAB Environment, MATLAB Basics - Variables, Numbers, Operators, Expressions, Input
and output.
Vectors, Arrays - Matrices.
Built-in Functions and User defined Functions.
Files and File Management - Import/Export, Basic 2D, 3D plots, Graphic handling.
Use of MATLAB in Matrix Addition, multiplication, subtraction.
Symbolic Calculation-symbols, differentiation, integration, etc.
. Conditional Statements, Loops.
Reference Books:
e Agam Kumar Tyagi, “MATLAB and Simulink for Engineers”, Oxford.
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Semester — VI

MJIMAT - 601: Complex Analysis
Max. Marks: 75 Min. Marks: 30
Credit: 03 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Explain the concept of Geometrical representation of Complex number and stereographic projection.
2. Analyze Analyticity of function and Construct analytic function by Milne Thomson method.
3. Apply the concepts of the conformal mapping, bilinear transformation in real life problems.
4. This paper will help in skill development in the field of higher order research related to Complex
Analysis.

Unit - |
Complex number as ordered pairs, complex plane , geometrical representation of complex numbers,
conjugate complex numbers,Connected and Compact sets, Curves and Regions in complex plane,
statement of Jordan Curve Theorem, Extended complex plane,Stereographic projection

Unit—11
Limit, Continuity and Differentiability of complex valued function, Analytic function, Necessary and
Sufficient condition for analytic function, Cauchy -Riemann Equations (Cartesian and Polar form)
Harmonic function, Conjugate Harmonic function, Construction of an analytic function by Milne
Thomson method.

Unit — 111
Conformal mapping, Isogonal mapping, Necessary and sufficient conditions for a conformal mapping.
Some elementary transformations: Translation, Rotation, Magnification, Inversion. Linear
transformation, Bilinear transformation, Properties of Bilinear transformation, Cross ratio, Invariant point
of Bilinear transformation.
Reference Books:
Ponnusamy S.. Foundations of Complex Analysis, Narosa Book Distributors.

e Sharma, J.N. Functions of a Complex Variable, Krishna Prakashan, Meerut.
e Gokhroo, D.C. and Gokhroo Anil. Complex Analysis, Navkar Prakashan, Ajmer.
e Singh, M.P., Complex Analysis, Omega Publication.
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MJIMAT - 602 (A): Numerical Analysis
Max. Marks: 75 Min. Marks: 30
Credits: 03 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Learn about various Numerical operators, interpolating and extrapolating methods.
2. Solve question related to unequal intervals by using Newton’s formula, Lagrange’s formula.
3. Evaluate Numerical Integration by General quadrature formula, Trapezoidal, Simpson’s one- third rule,
Simpson’s three-eighth rule.
4. This paper will help in skill development in the field of Research related to Operators.
Unit - |
Numerical operators, Properties of operators, Fundamental theorem of difference calculus, Factorial
function, Interpolation with equal intervals: Newton’s forward and Newton’s backward interpolation
formula.
Unit—11
Divided differences and their properties, Newton’s formula for unequal intervals, Lagrange’s formula,
Central difference, Gauss forward and backward formula, Stirling interpolation formula, Bessel formula,
Numerical Differentation: Derivative from interpolation formula, approximate expressions for the
derivatives of a function.
Unit — 111
Numerical Integration: General quadrature formula for equidistant ordinates, Trapezoidal, Simpson’s one-
third rule, Simpson’s three-eighth rule, Weddle’s rule, Gauss’ Quadrature formula, Euler —Maclaurin’s
summation formula, Numerical Solution of algebraic and transcendental equation, Newton Raphson
method and Regular Falsi method.

Reference Books:

e Saxena, H.C.. Numerical Analysis, S. Chand, New Delhi.

e Bansal, J.L. and Ojha, J.P.N. Numerical Analysis, J.P.H., Jaipur.

e Vasistha, A.R., Sharma S.K .and Vasishtha, H.. Numerical Analysis, Krishna prakashan media (P)
Ltd.

e Gokhroo, D.C. and Gokhroo Anil. Numerical Analysis, Navkar Prakashan, Ajmer.
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MJIMAT - 602 (B): Higher Algebra

Max. Marks: 75 Min. Marks: 30
Credits: 3 Duration: 2 % Hrs
Learning Outcome: On successful completion of the course, students will be able to:
1. Learn about mathematical induction and Fibonacci sequence.
2. Solve question related to Euler’s @ function and Continued fractions.
3. Evaluate roots of Cubic equation by Cardan’s method and Biquadratic equations by Ferrari’s method.

Unit - |
Order and inequalities, well ordering principle, mathematical induction, division algorithm, divisibility
principle and their distributions, greatest common divisor, least common multiple, Euclidean algorithm,
fundamental theorem of arithmetic, Fibonacci sequence, linear Diophantine equation, Diophantine
equation of second order, general integer solutions of the equation x? + y? + z2 = w?, (X,y,z,w)=1.

Unit— 11
Congruence’s special divisibility test, Chinese remainder theorem, Congurence of higher degree, Fermat’s
theorem and its application, Euler’s @ function, perfect numbers, Continued fractions: Conversion,
quadratic surd, convergents, formation of convergents, Property of convergents, recurring continued
fractions, relation between successive convergent.

Unit— 111
Relation between roots and coefficients of general polynomial equation in one variable, Transformation
of equations, Descartes’ rule of signs, Solution of cubic equation by Cardan’s method, Solution of
Biquadratic equations by Ferrari’s method.

Reference Books:

e Barnard and Child, Higher Algebra, Arihant Publication

e Gokhroo, D.C. and Gokhroo Anil. Matrices, Navkar Prakashan, Ajmer.
e Hall and Knight, Higher Algebra, Arihant Publication
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MJMAT - 603: Practical
Max. Marks: 50 Min. Marks: 20
Credit: 02 Duration: 4 Hrs
Application of MATLAB:
MATLAB Programs - Programming and Debugging.
Mathematical Computing with MATLAB-Algebraic equations.
Basic Symbolic Calculus and Differential equations.
Ordinary differential equations: A first order and first degree ODE.
Interpolation with equal Interval: Newton -Gregory forward and backward interpolation formula.
Numerical Integration: Trapezoidal method.
. Numerical Integration: Simpson method (1/3 and 3/8).
Reference Books:
*Agam Kumar Tyagi, “MATLAB and Simulink for Engineers”, Oxford.
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