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Class B.Sc. Mathematics
Semester/Year Il Year
Subject & Subject Code Mathematics- BMATH20Y201
Paper Abstract Algebra-I|
Max. Marks 30 (ETE) + 20 (IA) =50
Credit Total Credits
L|T|P 4
2 |:2 |i0

Course Objectives:

The main aim of the course is to introduce you to basic concepts from abstract algebra,
especially the notion of a group. The course will help prepare you for further study in abstract
algebra as well as familiarize you with tools essential in many other areas of mathematics. The
other aim of this module is to provide the learner with the skills, knowledge and competencies to
carry out their duties and responsibilities in an pure Mathematic environment.

Course Outcome:

The Students will be able to:

1.Understand the concepts of direct product of groups, normal subgroups, and factor groups.
2.Describe the structure of finite Abelian group.

3.Use Sylow’s theorems to describe the structure of certain finite groups.

4.Explain the notion of an extension of a field.

5.Describe the structure of finite fields.

6.Use Galois theory to analyze the solvability of polynomials.

7.Produce rigorous proofs of propositions/theorems arising in the context of abstract algebra.

Student Learning Outcomes (SLO):

Students will:

1.Students will have a working knowledge of important mathematical concepts in abstract algebra
such as definition of a group, order of a finite group and order of an element.

2.Students will be knowledgeable of different types of subgroups such as normal subgroups,
cyclic subgroups and understand the structure and characteristics of these subgroups.
3.Students will be introduced to and have knowledge of many mathematical concepts studied in
abstract mathematics such as permutation groups, factor groups and Abelian groups.
4.Students will see and understand the connection and transition between previously studied
mathematics and more advanced mathematics. The students will actively participate in the
transition of important concepts such homomorphisms & isomorphisms from discrete
mathematics to advanced

abstract mathematics.

5.Students will gain experience and confidence in proving theorems. A blended teaching method
will be used requiring the students to prove theorems give the student the experience,
knowledge, and confidence to move forward in the study of mathematics.
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Unit

Syllabus

Periods

UNIT - |

Definition and basic properties of groups, subgroups, subgroups generated by a
subset, Cyclic groups and simple properties.

Wﬁﬁw@wq@,m,mﬁqﬁmﬁawfm
HHE Td ATE WO |

UNIT -1l

Coset decomposition, Lagrange's Theorem and its corollaries including Fermat's
Theorem , Normal subgroups. Quotient groups.

WE Aqedd (Ao, ot U9 U4 9 99 THA BHI GHY, W STHE
, T wE |

Unit-Ill

Homamorphism and Isomorphism of groups, Fundamental theorem of
homomorphism . Transformation and permutation group. Sn ( Various subgroups
of sn, n>5 to be studied ), Cayley's theorem .

WHE Bl TAIRIRAT Ud JoddblNel, FAIGIRAT B Held W, ®UaRor d
STad WE SN (SN & ff=T S, Wafead & f n<G ), dell v |

Unit-IV

Group Automomorphism , Inner Automorphism , group of Automorphisms,
Conjugacy relation and Centraliser , Normalisar , Counting Principle and Class
equation of a finite group, Cauchy's theorem for finite abelian groups and non-
abelian groups.

DEIBRD, FAHID, T Rigia vd aRfeg T o1 9 wdiexer | aRfE
3Tl T 3F—3idell WiE & forg @il &1 wa |

UNIT -V

Definition and basic properties of rings, Ring homomorphism, subrings, Ideals
and Quotient rings, polynomials rings and its properties , Integral domain,
principal idea domains, Eculidean domains and unique factorization domains,
Field and Quotient fields .

I B YRHIST Ud HEI WV, dofd FAIGIRGI, Saerd,[Ursiiaell Td faumT
9, 9% qord Ud Id WV, YOI Wid | Y& TUSTaell Jid, gaellfea
yid Uq aifgei UHEuEaReT id, &5 Td faumT & |

Text Books:
1 Topics in Algebra by |.N.Herstien,Wiley Eastern Ltd. New Delhi. 1977
2 Basic Abstract Algebra by PB Bhattacharya,S.K.Jain and S.R. Nagpal,Wiley Eastern,New Delhi,1977.

woso fa=t Wl arepTeHl grerah|

References Books:

\\“@V{l/ %\Jf/} \M \Nh%y

1 A Text Book of Modern Abstract Algebra by Shantinarayan ,S.Chand and Company,New Delhi.
2 A Text Book of modern Algebra by Surjeet Singh.

3 Basic Algebra by N.Jacobson,Voll and Il,W.H.Freeman.

4 Algebra by 1.S.Luther and 1.B.S.Passi,Vol.land Il,Narosa Publishing House.
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[Class B.Sc
Semester/Year Il Year
Subject & Subject Code Mathematics-BMATH20Y202
English Advanced Calculus-ll
Paper N s
Max. Marks 30 (&e7E) + 20/2A) = SO
Credit | Total Credits i
LIFEL¥
21110 i

Course Objectives:

The goal of this course is for students to gain proficiency in calculus computations. In
calculus, we use three main tools for analyzing and describing the behavior of functions:
limits, derivatives, and integrals. Students will use these tools to solve application problems

. a variety of settings ranging from physics and biology to business and economics.

Course Outcome:

The Students will be able to:

1. Learn to work with infinite sequences and series.

3. Learn to work with infinite sequence is bounded.

4. Learn to work with an infinite sequence is monotonic.
5. Learn different test of Cauchy's .

6.Learn continuity and differentiabilty.

7.Learn Taylor's and Euler's theorem.

8.Learn double and triple integrals.

Student Learning Outcomes (SLO):

Students will:

1.Determine if an infinite sequence is bounded.

2. Determine if an infinite sequence is monotonic.

3 Determine if an infinite series converges absolutely or conditionally.

+.Able to solve Leibnitz's test.

5 Able to solve Darboux’s intermediate value theorem for derivatives.

6.Able to solve Envelopes, Evolutes, Maxima and Minima of function of two variables.
7.Able to solve Beta and Gamma Function .

8.Able to solve Double and triple integrals.
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Unit

Syllabus

Periods

UNIT - |

Definition of a secquence , Theorems on limits of seqguence ,
indeterminate forms , Bounded and monotonic sequence, Cauchy's
convergence criterion, series of non-negative terms, comparison test,
Cauchy’s integral test , Cauchy’s roots test, ratio tests, Raabe’s tests,
logarithmic tests , Alternating series . Leibnitz's test , Absolute and
conditional convergence, absolute and condition convergence of
series of real and complex terms, rearrangement of series .

ITIFH DI YR, SIHH &1 WA IR Y3, AIFReT wU, UReE v
Qo 4<eTvT, B 1 T e, Bl o1 7o aReror, s
URIETOT, R0 BT e, ALUAT weT, THiaR AN, drae
T, FRUer vd gRee aiferer, arafie wd aftas get @)
Al 7 v g el s |

UNIT - 1I

Continuity of function of single variable, sequential continuity,
properties of continuous functions. Uniform continuity, chain rule of
differentiability , Mean value theorem and their geometrical
interpretation . Darboux's intermediate value theorem for derivatives.

WG (76 IR Be), AJBHNT Wided, Wod el @ JORE, T
A AT, Jqhel-1ad] BT &l o, qeqae uid ud S
ST 31ed, ergmall @ forg S 1 weadt A7 uiR |

Unit-1II

Limit and continuity of functions of two variable, partial differentiation
» change of variable, Euler’s theorem on homogeneous function.
Taylor’s theorem for function of two variables, Jacobians.

<RI @ Wl o) AT UG i, oI arddher, =R] BT qRad,
HHETT Werwl UR AR BT Y, &1 a_} & Bol & oy SoR &
T, Seplfdad |

Unit-1V

Envelopes, Evolutes, Maxima and Minima of function of two
variables, Lagrange’s multiplier method, Beta and Gamma Function .

TR, s, QA ART D BTl BT IAT U (4TS, ol B
ot @1 fafd, der gd T wee |

UNIT -V

Double and triple integrals, volumes and surfaces of solids of
revolution Dirichlet’s integrals, change of order of integration in
double integrals.

fe vd 3 wHrener, ST @ aRyEor W i eiIa Ud g,
Siaces g, f§h wHiea @ &9 &1 aRadT |

Text Books:
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1 Real Analysis by R.R.Goldbeg,Oxford & I.B.H.Publishing Co.,Ne Delhi.
2 Differential Calculus by Gorakh Prasad,Pothishala Pvt.Ltd. Allahabad.
3 wowo Rl wief arpTeH! YR

References Books:
1 Mathematical Analysis by Gabriel Klaumber,Marcel Dekkar,Inc.New York,1975.

2 Mathematical Analysis by T.M.Apostol,Narosa Publishing Housse,New Delhi.1985.

3 A First Course in mathematical Analysis by D.Soma Sundaram and B.Choudhary-
,Narosa.Publishing,House,New Delhi,1997.

4 Theory and problems of advance Calculus by Murray R. Spiegal, Schauma Publishing

5 An Introduction to Secquence by O.E. Stanaitis,Series and implroper Integrals.
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Class B.Sc
Semester/Year Il Year
Subject & Subject Code Mathematics-BMATH20Y203
English Differential Equations-Ii|
Paper IR ST D]
Max. Marks 30 (7€) +20(ZA) = 50
Credit Total Credits
L T P
2 1 0 4

Course Objectives:

This course is intended to expose you to the basic ideas of Differential Equations combined
with some ideas from Linear Algebra. To be successful, a student must be able at the end of
the class to solve the majority of the problems with no external help. All assignments and
exams are geared towards and measure how much this goal has been accomplished.

Course Outcome:

The Students will be able to:

1.Solve Power series method.

2.Solve Legendre's and Bessel's equations.

3.Solve Laplace transformation equations.

4.Solve Partial differential equations of the first order.

5.Solve Lagrange’s nad Charpit's methods.

6.Solve Partial differential equations of second and higher orders.
7.5olve heat equation Laplace’s equation and their solutions.

Student Learning Outcomes (SLO):

Students will:

1.Able to explain the concept of differential equation.

2. Explains the meaning of solution of a differential equation.

3.Determines the type of a linear differential equation systems.

4. Will be able to use the Laplace transform in finding the solution of linear differential
equations.

5.Explains basic properties of Laplace transform.

6.Expresses the inverse Laplace transform.

7.Finds Laplace transforms solution of linear differential equation with constant coefficients.
8.Explain Partial differential equations of second and higher orders
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Unit

Syllabus

Periods

UNIT - |

Series solution of differential equations, Power series method,
Bessel's and Legendre’s equations, Bessel's and Legendre’s
functions and their properties recurrence and generating function.,
Orthogonality of functions .

WWW%W,WM%W@WW.
mewmmmwﬁwwww
B AIfgdar |

UNIT -1l

Laplace Transformation, Linearity of the laplace transformation,
Existence theorem for laplace transforms, Laplace transforms of
derivatives and integrals, shifting theorem, Differentiation and
integration of transforms .

forv sifRaa yag |W@WWWW,
?WW,WWW@W#

Unit-l1

Inverse Laplace transforms, Convolution theorem , Application of
Laplace transformation for solving initial value problems of second
order linear differential equations with constant coefficients.

B H AR TRy @ sy |

Unit-1V

Partial differential equations of the first order, Lagrange’s solution,
Some special types of equations which can be solved easily by
method other than the general method, charpit's general method

qwﬁ%%aﬁmmwvﬁwwﬁmﬁﬁﬁﬁmwa%
WWWW%@%WW%WW@
B , IRfUT &) @ge RAfy |

UNIT -V

Partial differential equations of second and higher orders,
Classfication or Partial differential equation of second order .
Homogeneous and non-homogeneous equation with constant
coefficients , Partial differential equations reducible to equations with
constant coefficients | equations of vibrating string, heat equation
Laplace’s equation and their solutions.

Text Books:




Text Books:
1 Integral Transform by Sharma and Gupta,Pragati,Prakashan Meerut.
2 Differential Equation by Sharma and Gupta,Pragati Prakashan Meerut.
3 Differential Equation by Raysinghania,5.Chand& Company,New Delhi.
4 wowo fe=dl uef arpradl qwa|
References Books:
1 Introductory course in differential equation D.A.Murray , Orient Longman,India,1967.
2 Anintroduction to Ordinary differential equations by E.A. Codington,Prentice Hall of
3 Elementary Treatise on Differential equations and their applications by

H.T.H.Piaggio,C.B.S.Publisher .and Distributors,Delhi, 1985,
4 Special Functions The Macmillan Company by E.D.Rainville,New York.
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Class B.Sc. Mathematics
Semester/Year Il Year
Subject & Subject Code Mathematics-BMATH20Y204
Paper Linear and Computer Programming- IV
Max. Marks 30 (ETE) + 20 (I1A) =50
Credit Total Credits
L|T|P
5
3 gl 2210

Course Objectives:

This course aims at introducing students into linear optimization theory and its applications. The
field of linear programming provides the appropriate methods for the efficient computation of
optimal solutions of a problem which is modeled by a linear objective function and a set of linear
constraints. At the end of this course, the students will be ready to model a problem as a linear
programming problem and to apply the appropriate method in order to find an optimal
solution.The course aims to provide exposure to problem-solving through programming. It aims to
train the student to the basic concepts of the Computer programming .

Course Outcome:

The Students will be able to:

1.Obtain an overview of the kinds of problems linear and computer programming has been used
to solve.

2.Learn how to develop linear programming models for simple problems.

3.Be able to identify the special features of a model that make it a linear and computer
programming model.

3.Learn how to solve two variable linear programming models by the graphical solution procedure.
4.Understand the importance of extreme points in obtaining the optimal solution.

5.Know the use and interpretation of slack and surplus variables.

6.Be able to interpret the computer solution of a linear programming problem.

7.Understand how alternative optimal solutions, infeasibility and unboundedness can occur in
linear programming problems.

8.Understand Conversion to and from decimal systems.

9.Learn how to solve Arithmetic and logical operations on numbers.

N
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Student Learning Outcomes (SLO):
Students will:

1.Be able to mathematically formulate an applied word problem involving revenue, costs, and
constraints as a linear program.

. Be able
. Be able

. Be able

O©CoOo~NOOLh WN

. Be able

. Be able to geometrically solve a linear program in two variables.
. Be able to convert a linear programing problem into standard form.

to apply the simplex algorithm to solve a linear programming problem.
to find alternate solutions to a linear program problem.

to solve a linear programming with unrestricted-in-sign variables.

. Be able to analyze small changes to a linear and computer programming problem.

to produce the dual of a linear program.

. Be able to utilize computer software to solve a linear and computer programming problem.

10.Be able to describe Algorithms and flow charts for solving numerical analysis problems..
11.Be able to use shadow prices to analyze changes to a linear and computer programming
problem’s optimal solution.

12.Be able to solve Arithmetic and logical operations on numbers.

Unit

Syllabus

Periods

UNIT - |

Linear Programming problems ,basic solution,basic feasible solution and
optimal solution.

VR YA HARITG AT 8l Jold §9d Td $YCTH & |

UNIT - 11

Graphical method and simplex method of solutions,Duality Transportation
and assignment problems.

B @ fIU UTHIT UG RIFoiad a1, g, gRas+ UG EiR] AR |

Unit-ll

Computer Programming,Binary system,Arithmetic and logical operations
on numbers, Octal and Hexadecimal systems.

HIOp UPATIGTR (FIhTd eI R IOy Ud dlfhd |iBTy 3
Uq SISy SN TIHAd UG |

Unit-IV

Conversion to and from decimal systems,Algebra of binary numbers
,Elements of computer system and concept of memory.

D TGt & Ud GrRIMd g # euiaevl,fgeR wems o
ST, o FBRT & ded dem Wi @l STaERon |

UNIT -V

Representation of unsigned integers,signed and reals ,double precision
reals and long integers.Algorithms and flow charts for solving numerical
analysis problems.

ififfed que! Ud arfad Gl & FHeufgs genef ardfds vd
& quifep GEaTaHd fAgelv WHRIT & 8 o TP Wdig Ud yare o |

References Books:

1 Programming in ANSI-C by E Balagurusamy,Mc Grawhill.
2 Computers fundamentals by Pradeep K.Sinha $ Priti Sinha,BPB Publication.
3 Linear Programming by R.K.gupta,Krishna Publication.
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