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REVISED UG SYLLABUS TINDER CBCS
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PROGRAMME: FOUR YEAR B.A. iB.Sc. (Hons)

Domain Subject: MATHEMATICS
skill Enhancement Courses (sECs) for semester v, from 2022-23 (Syllab.s w h l-earning

Outcomes, References, Co-curricular Activities & Model Q.p. pattern)

Structure of SECs for Semester-V
(To choose One pair from the Three alternate pairs ofSECs)

Univ

Code

Course
Number

6&7

Name of Course Hours/
Week

Credits Marks

lA10
Filed Work 05

Sem

End

6A Numerical Methods 6 5 ,< 75

7A Mathematical Special Functions 6 5 :r( 75

OR

6B Multiple integrals and Applications of
Vector Calculus 6 5 75

'78 Integral transforms with
A lications 6 5 z5 75

OR

6C Partial Differential Equations and
Fourier Series

6 5 ,< 75

1C Number theorv
6 ,< 75

Note-l: For Semester-v, for the domain subject Mathematics, any one ofthe three pairs ofSECs
shall be chosen as courses 6 and7, i.e., (6A & 7A) or (6B & 78) or (6C & 7c),the pair shall not
be broken. A, B, C allotment is random, not on any priority basls.

Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to inculcate shlls
related to the domain subject in students. The syllabus of SEC will be partially skill oriented.
Hence, teachers shall also impart practical training to students on the ititts embedded in the
syllabus citing related real field situations.
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21

Course Code:
Four-year B.A. /B.Sc. (Hons)

Domain Subject: MATHEMATICS
IV Year B.A./B.Sc.(Honsf Seme srer V

Max Marks: 100

Course{A: Numerical Methods
(Skill Enhancement Course (Elective). 5 credits)

l. Learning Outcomes:

Students after successful completion ofthe course will be able to
I . understand the subject of various numerical methods that are used to obtain approximate

solutions
2. Understand various finite difference concepts and interpolation methods.
3. Work out numerical differentiation and integration whenever and wherever routine methods

are not applicable.
4. Find numerical solutions of ordinary differential equations by using various numerical

methods.
5. Analyze and evaluate the accuracy ofnumerical methods.

II. Syllabus :( Hours: Teaching: 75 (incl. unit tests etc.05), Training: l5)

Unit - l: Finite Differences and Interpolation with Equal intervals ( l5h)
l. Introduction, Forward differences, Backward drl'fulunces, Central Drllcrences.

Symbolic relations, nth Differences of Some functions,

2. Advancing Difference formula, Differences of Factorial polynomial, Summation of
Series.

3. Newton's formulae for interpolation. Central Difference Interpolation Formulae.

Unit - 2: Interpolation with Equal and Unequal intervals (l5h)
l. Gauss's Forward interpolation formulae, Gauss's backward interpolation formulae, Stirling's

formula, Bessel's formula.
2. Interpolation with unevenly spaced points, divided differences and properties, Newton,s

divided differences formula.
3. Lagrange's interpolation formula, Lagrange's lnverse interpolation formula.
Unit - 3: Numerical Differentiation (l5h)
l. Derivatives using Newton's forward difference formula, Newon's back ward

difference formula,

2. Derivatives using central difference formula, Stirling's intcrporation formura,
3. Newton's divided difference formula, Maximum and minimum values of a tabulated

function.
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Unit - 4: Numerical Integration ( l5h)
l. General quadratue formula one errors. Trapezoidal rule.
2. Simpson's l/3- rule, Simpson's 3/8 - rule, and Weddle's rules,
3. Euler - Mclaurin Formula of summation and quadrature, The Euler transformation.

Unit-5: Numerical solution of ordinary differential equations (l5h)
l. Introduction, Solution by Taylor's Series,
2. Picard's method of successive approximations,
3, Euler's method, Modified Euler's method, Runge Kutta methods.

III. References:

l. S.S.Sastry, Introductory Methods of Numerical Analvsis. Prcntice Hall of India pvt. Ltd.. New
Delhi-l 10001,2006.

2. P.Kandasamy, K.Thilagavathy, Calculus of Finite Differences and Numerical Analysis.

S. Chand & Company, Pvt. Ltd., Ram Nagar, New Delhi-l10055.

3. R.Gupta, Numerical Analysis, Laxmi Publications (P) Ltd., New Delhi.

4. H.C Saxena, Finite Differences and Numerical Analysis, S. Chand & Company pvt. Ltd., Ram
Nagar, New Delhi- I 10055.

5. S.Ranganatham, Dr.M.V.S.S.N.Prasad, Dr.V.Ramesh Babu, Numerical Analysis,

S. Chand & Company Pvt. Ltd., Ram Nagar, New Delhi- l 10055.

6. web resources suggested by the teacher and college librarian including reading material.

IV. Co-Curricular Activities:

A) Mandatory:

l. For Teacher: Teacher shall train students in the following skills for l5 hours, by taking relevant
outside data (Field/Web).

l. Applications of Newton's forward and back ward difference formulae.
2. Applications ofGauss forward and Gauss back ward, stirling's and Bessel's formulae.
3. Applications of Newton's divided differences formula and Lagrange's interpolation formula.
4. Various methods to find the approximation ofa definite integral.
5. Different methods to find solutions of Ordinary Differential Equations.

2. For student: Fieldwork/Project work; Each studcnt individually shall undertake
Fieldwork/Project work and submit a report not exceeding 10 pages in the given format on the work-
done in the areas like the following, by choosing any one olthe aspects.

l. Collecting the data from the identified sources like ('ensus department or Electricity
department, by applying the Newton's, Gauss and [-agrangc's interpolation formula. making
observations and drawing conclusions. (Or)

?8.s--

ing l rapezoidal rule, Simpson'sl/3- rule,
the sohrtions with analytical solution and

p.1 \C

2. Selection of some region to find the area by apply
Simpson's 3/8 - rule, and Weddte's rules. Comparing
concluding which one is the best method. (Or)
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3.Findingsolutionof the ODE by Taylor's Series, Picard's method of successive approximations,
Euler's method, Modified Euler's method, Runge-Kutta methods. Comparing the solutions with
analyical solution, selecting the best method.

3. Max. Marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details, Index page,
Stepwise work-done, Findings, Conclusions and Acknowledgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities:
l. Assignments/collection of data, Seminar. Quiz, Group discussions/Debates
2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
3. Invited lectures and presentations on related topics by experls in the specified area.

V. Suggested Question Paper Pattern:

Max.Marks:75 Time:3 hrs

SECTION - A (Total: I0 Marks)

Verv Short A Questions (10 Marks: 5x2)

SECTION - B (Total: 5 X 5=25Marks)

y five questions. Each ansrvcr crrries 5 Marks)
At least uestion should be iven from each Unit

SECTION - C (Total: 5Xti Marks)
(Answer ALL the questions. Each question 8 Marks)

I
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6
7

8
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Acharya Nagarjuna University :: Nagarjuna Nagar - S22S\O

B.A. /B.Sc. MATHEMATICS
Skill Enhancement Courses for Semester - V

Max.Marks:75 Time:3 hrs
SECTION - A (Total: 10 Marks)

Very Short Answer euestions (lO Marks: 5x2)
Answer any five questions. Each ansu,cr carries 2 Marks
(At least 1 question should be given from each Unitf
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8
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SECTION-B (Total:5
(Answer any five questions. Each

(At least 1 question should be

X 5=2SMarks)
an s\\/er carries 5 Marksf
given frorn each Unitf

SECTION - C (Total: S X 8 = 40 Marks)
(Answer ALL the questions. Each qucstion carries g Markst

1
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(a)
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(a)
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b
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A.P. State Council of Higher Education

Semester-wise Revised Syllabus under CBCS, 2020-2 I

Course Code:
Four-year B.A. /B.Sc. (Hons)

Domain Subject: MATHEMATICS
IV Year B.A./B.Sc.(HonsF Semester V

Max Marks: 100

Course-7A: Mathematical Special Functions
(Skill Enhancement Course (Eleetive). 5 credits)

I. Learning Outcomes:

Students after successful completion ofthe course will be able to:
l. Understand the Beta and Gamma functions, their properties and relation between these rwo

functions, understand the orthogonal properties ol Chebyshcv potynomials and reculence
relations.

2. Find power series solutions of ordinary differential equations.
3. solve Hermite equation and write the Hermite polynomial of order (degree) n, also find the
generating function for Hermite Polynomials, study the orthogonal properties of Hermite
Polynomials and recurrence relations.
4. Solve Legendre equation and write the Legendre equation of first kind, also find the

generating function for Legendre Polynomials, understand the orthogonal properties of
Legendre Polynomials.

5. Solve Bessel equation and write the Bessel equation offirst kind oforder n, also find the
generating function for Bessel function understand the orthogonal properties ofBesset
unction.

II. Syllabus: (Hours: Teaching: 75 (incl. unit tesls etc. 05),-l-raining: l5)

Unit - l: Beta and Gamma functions, Chebyshev polynomials ( lsh)

l. Euler's lntegrals-Beta and Gamma Functions. Elementary properties of Gamma
Functions,

Transformation of Gamma Functions.
2. Another form of Beta Function, Relation between Beta and Gamma Functions.
3. chebyshev polynomials, orthogonal properties of chebyshev polynomials, recurrence

relations, generating functions for Chebyshev polynomials.

unit - 2: Power series and Power series solutions of ordinarv differential equafions ( I 5h)I' Introduction. summary ofuseful results. powcr scries. radius ofconvcrgence. theorcms
on Power series

2. Introduction of power series solutions ofordinary differential equation
3. Ordinary and singular points, regular and inegular singular points, power

series solution.
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Unit - 3: Hermite polynomials ( l5h)
l. Hermite Differential Equations, Solution of Hermite L,quation, Hermite

polynomials, generating function for Hermite polynomials.

2. Other forms for Hermite Polynomials, Rodrigues formula for Hermite
Polynomials, to find first few Hermite Polynomials.

3. Orthogonal properties of Hermite Polynomials. Recurrence formulae for
Hermite Polynomials.

Unit - 4: Legendre polynomials ( l5h)

L Definition, Solution ofLegendre's equation. I-egendre polynomial ofdegree
n, generating function of Legendre polynomials.

2. Definition of P,(x ) and Q"(x), General solution of Legcndre's Equation (derivations not

required) to show that Pn (x) is the coefficient of h", in the expansion of (l - ZXh +
-1

h')T
3. Orthogonal prope(ies of kgendre's polynomials, Recurrence formulas for Legendre's

Polynomials.

Unit - 5: Bessel's equation ( l5h)

l. Definition, Solution ofBessel's equation, Bessel's flrnction ofthe first kind of
order n, Bessel's function ofthe second kind oforder n.

2. lntegration ofBessel's equation in series form=0. Definitionof

J"(x), recurrence for mulae for J"(x).

3. Generating function for J"(x), o(hogonatly of Bcssel l'unctions.

II. Reference Books:
l. Dr.M.D.Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Company

Pvt. Ltd., Ram Nagar, New Delhi-l 10055.

2. J.N.Sharma and Dr.R.K.Gupta, Differential equations with special functions, Krishna
Prakashan Mandir.

3. Shanti Narayan and Dr.P.K.Mittal, Integral Calculus, S. Chand & Company pvt. Ltd., Ram
Nagar, New Delhi-l 10055.

4. George F.Simmons, Differential Equations with Applications and Historical Notes, Tata
McGRAW-Hill Edition, 1994.

5. Shepley L.Ross, Differential equations, Second Edition, John Willy & sons. New york,
t974.

6. Web resowces suggested by the teacher and college librarian including reading material.
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IV. Co-Curricular Activities:

A) Mandatory:

l. For Teacher: Teacher shall train students in the following ski[s for 15 hours, by taking
relevant outside data (Field,/Web).

l. Beta and Gamma functions, Chebyshev polynomials.

2. Power series, power series solutions ofordinary differential equations,

3. Procedures offinding series solutions of Hermite eqr.ration, Legendre equation and
Bessel equation.

4. Procedures of finding generating functions for llermite polynomials, Legendre

Polynomials and Bessel's frrnction.

2. For Student: Fieldwork/Project work; Each shrdent individually shall undertake
Fieldwork/Project work, make observations and conclusions and submit a report not
exceeding l0 pages in the given format on lhe work-done in the areas like the following, by
choosing any one ofthe aspects.

l. Going through the web sources like Open Educational Resources on the properties of Beta
and Gamma functions, chebyshev polynomials, power series solutions of ordinary
differential equations. (or)
2. Going through the web sources like Open Educational Resources on the properties of
series solutions of Hermite equation, Legendre equation and Bessel equation.

3. Max. Marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, student Details,
Index page,

Stepwise work-done, Findings, Conclusions and Acknowlcdgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities:
l. Assignments/collection of data, Seminar, euiz, Group discussions/Debates
2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
3. Invited lectures and presentations on related topics by erperts in the specificd area
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V, Suggested Question Paper Pattern:

Max.Marks:75

Very Short

SECTION - A (Total: l0 Marks)

swer Questions (10 Marks: 5x2)

SECTIONC (Torat: 5 X 8 = 40
(Answer ALL the questions. Each qucstion

Time:3 hrs

(

SECTIONB (Total:5 X 5=25Marks)
any five questions. Each answer canies 5 Marks)

uestion should be from each U

)
8 Marks)

^,-$*$[fil?ti1l;u"'

rJ

I

2

3

4

5

6
7

tt

I

2 \
3

4

5



Acharya Nagarjuna University :: Nagarjuna Nagar _ S22S\O

B.A. /B.Sc. MATHEMATICS
Skill Enhancement Courses lor Semester - V

Max.Marks:75

Marks)
Unit)

Time:3 hrs

SECTION - B (Total: 5 X 5:25Marks)
(Ansu,er any five questions. Each ansu,er carries S

(At least I question should be given from each

SECTION - C (Total: S X 8 = 40 Marks)
(Answer ALL the questions. Each question carries g Marks)

(a)
or
b
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SECTION - A (Toral: 1O Marks)

Very Short Answer euestions (10 Marks: 5x2)
Answer any five questions. Each ansr.r,er carries 2 Marks
(At least I question should be given from each Unitf
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A.P. Srate Council of Higher Education
Semester-wise Revised Syllabus under CBC,S. 2020-21

Course Code:
Four-year B.A. /B.Sc. (Hons)

Domain Subject: MATHEMATICS
IV Year B.A./B.Sc.(Honsf Semester _ V

Max Marks: 100

CoursqfB: Multiple integrals and applications of Vector calculus
(Skill Enhancement Course (Elective), 5 credits)

I. Learning Outcomes:
Students after successful completion of the course will be able to

l. Leam multiple integrals as a natural extension of definite integral to a function of two
variables in the case ofdouble integral / three variables in theiase oftriple integral.2. Leam applications in terms of finding surface area by double integral and volurie by triple
integral.

3. Determine the gradient, divergence ancl curl ofa'ect()r,r(r 
'ector 

identities.
4. Evaluate line, surface and volume integrals.
5. understand relation between surface and volume intcgrals (causs divergence theorem),

relation between line integral and volume integral (Gieen's theorem), rJlation between Iine
and surface integral (Stokes theorem)

II. Syllabus: (Hours: Teaching: 75 (incl. unit tests etc.05), Training: l5)

Unit- l: Multiple integrals-I
l. Introduction, Double integrals, Evaluation of double integrals,

integrals.
2. Region ofintegration, double integration in polar Co-ordinares,
3. Change ofvariables in double integrals, change oforder of rntegration

Unit - 2: Multiple integrals-II
I . Triple integral, region of integration, change of varithles.
2. Plane areas by double integrals, surface area by double integral.
3. Volume as a double integral, volume as a triple inte gral.

Unit - 3: Vector differentiation
I . Vector differentiation, ordinaryderivatives of vectors.
2. Differentiability, Gradient, Divergence, Curl operators.
3. Formulae involving the separators.

Unit - 4: Vector integration
| . Line Integrals with examples.

2. Surface lntegral with examples.

3. Volume integral with examples.

( r5h)
Properties of double

( l5h)

( l5h)

(rsh)
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( r5h)

r' Dr'M Anitha, Linear Argebra and vector Carcurus for Engineer, spectrum UniversityPress, SR Nagar, Hyderabad_50003g, INDIA.
2'Dr'M'Babu prasad' Dr.K.Krishna Rao, D.Srinivasuru, y.AdiNarayana, Engineering
, Mathematics_Il, Specrrurn 

_University 
preis, SR Nagar, Hyderabad-S0003g,INDIA.3 v'Venkateswararao. N. Krishnamurthy. s.v.s.s'iamra and s.enjaneya' sasiry, e textBook of B.Sc., Mathematics Volume_III, S. Chand & Company, pvt. Ltd., RamNagar,NewDelhi- I I 0055.

4. R.Gupta,Vector Calculus, Laxmi publications.
5. P.C.Matthews, Vector Calculus, Springer Veilag publications.

6' web resources suggested by the teacher and co,ege librarian incruding reading materiar.
IV. Co-Curricular Activities:

A) Mandatory:
l' For Teacher: Teacher shall train students in the fororving skirs for r5 hours. by taking

Relevant outside data (Field,rWeb).

"ru,uu,'"' 
"" 

methods of evaluating double integrals arid triple integrars in the class room and train to

These integrals ofdifferenl functions over different regions.
2. Applications of line integal, surface integral and volume integral.
3. Applications ofGauss divergence theorem, Green,s theorem and stokes,s theorem.2' For student: Fierdworl/project work Each student individua,y sha, undertakeFieldwork/?roject work and submit a

report not exceeding r0 pages in the given format on the work-done in the areas like the
following, by choosing any one ofthe following aspects.

l' Going through the wtb sourcss likr" opcn Edueatiorrrr Rcsourccs ro find thc ralucs oldouble and triple integrals ofspecific fun.rioi, i";';;r.,, rcgion and make conclusions. 1or)2' Going though the web sources like open Educational Resources to evaluate line integral,surface integrar and vorume integral and'appty cou* ai"..g"n"e theorem, creen,s theoremand Stokes theorem and make coiclusions.^' '
3. Max. Marks for Fieldwork/project work Report: 0S.
4. suggested Format for Fielawir*^ro;eci Joit n".prr,, Titre page, Studenr Details, Indexpage,

Stepwise work-done, Findings, Conclusions and Acknowledgernents.

4. Unit tests (IE).

b) Suggested co-curricutar Activities: PES"--i"f 
ii*-H:#:fi*rir*iirn;rir;ruif r",i,i.1xrrHf;pa{$1fi miil?i''*

Unit - 5: Vector integration applications
l. Gauss theorem and applications ofCauss theorem.

{. 9r:*': theorem in plane and applications of Grcen.s thcurem.J, JroKes s theorem and applications ofstokes theorem.

IIL Reference Books:



3. Invited lectures and presentations on related topics by experts in the specified are

V. Suggested Question Paper Pattern:

Max.Marks:75 'l ime:3 hrs

SECTION - A (Total: I Ct Marks )

Very Short Questions ( l0 Marks: 5x2)

SECTION - B (Total: 5 X 5 =15N4:rrks)

(An any five questions. Each answer carries 5 Marks)
At n should be en from each UI

SECTIO C (Total: 5 X tl - 40 Marks)
(Answer ALL the q . Each question carries 8 lVlarks)
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Acharya Nagarjuna University :: Nagarjuna Nagar _ 5225lO

B.A. /B.Sc. MATHEMATTCS
Skill Enhancement Courses [or Semester _ V

Max.Marks:75 Time:3 hrs
SECTION - A (Total: 1O Marks)

Very Short Answer euestions (lO Marks:5x2)
Answer any five questions. Each answer carries 2 Marks
(At least 1 question should be given from each Unitf

I
2
3
4
5
6
7
B

I

J

4

5

6

7

8

SECTION-B (Total:5
(Answer any five questions. Each

(At least I question should be

X 5=25Marks)
ansu er carries 5 Marksf
given from each Unitl

SECTION - C (Total: 5 X 8 = 40 Marks)
(Answer ALL the questions. Each question carries g Marksf
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS. 2020-21

Course Code:
Four-year B.A. /B.Sc. (Hons)

Domain Subject: MATHEMATICS
IV Year B.A./B.Sc.(Honst Semester V

Max Marks: 100
Course-78: Integral transforms with applications

(Skill Enhancement Course (Elective), 5 credits)

I. Learning Outcomes:

Students after successful completion of the course will bc. able tol. Evaluate Laplace transforms ofcertain functions, find Laplace transforms ofderivatives and
ol integrals.

2. Determine properties of Lapra-ce transform which may be sorved by application ofspecial
functions namely Dirac delta function, error function. Besscl function and periodic function.3. Understand properties ofinverse Laplace transforms, find inverse Laplace iransforms of
derivatives and of integrals.

4. Solve ordinary differential equations with constant/ variable coefficients by using Laplace
transform method.

5' Comprehend the properties of Fourier transforms and solve problems related to flnite l.ourier
transforms.

II. Syllabus :( Hours: Teaching: 75 (incl. unit tests etc.05), Training: l5)

Unit - l: Laplace transforms- I ( t St )
I . Definition of Laplace transform, Iinearity property-piecewise continuous function.
2. Existence ofLaplace transform, functions ofexponential order and ofclass A.
3. First shifting theorem, second shifting theorem and change of scale property.
Unit - 2: Laplace transforms- II (l5h)
I . Laplace Transform of the derivatives, initial value theorem and final value theorem. Laplace

transforms of integrals.
2. Iaplace transform of tn. f(t), division by t, evolution of intcgrals by Laplace transforms.
3. Laplace transform ofsome special functions-namely Dirac delta function, error function,

Bessel function and Laplace transform ofperiodic lunction.
Unit - 3: Inverse Laplace transforms ( l5h)
I . Definition of Inverse l,aprace transform, tinear property, first shifting theorem, second

shifting theorem, change of scale property, use of partial fractions.
2. Inverse Laplace transforms ofderivatives, inverse. Laplace transforms of integrals,

multiplication by powers of 'p', division by .p'.
3. Convolution, convolution theorem proof and app|cations.

Unit - 4: Applications of Laplace transforms
I . solutions of differeniial equations with constants coefficients, solutions 

" 
[l#].*a,

equations with variable coefficients.
2. Applications ofLaplace transforms to
3. Converting the differential equatio

equat ions into differential equations.

integral equations- Abel's integral equation
ns into integral equations, converting the integral

2.1
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Unit - 5: Fourier transforms (l5h)l. Integral transforms, Fourier integral theorem (without proof), Fourier sine and cosine
integrals.

2 Properties of Fourier transforms, change of scale property, shifting property, modulation
theorem. Convolution.

3. convolution theorem for Fourier transform, parseval's Identify, finite Fourier transforms.

II I. Reference Books:

l. Dr. ssreenadh, s.Ranganatham, Dr.M.v.S.s.N.prasad, Dr. V.Ramesh Babu, Fourier series
and Integral rransforms, S. Chand & company, pvr. Ltd., Ram Nagar, New Delhi-r 10055.

2. A.R. vasistha, Dr. R.K. Gupta, Laptace Transforms, Krishna prakasihan Media pvt. Ltd.
Meerut.

3. M'D.Raisinghania, H.C. saxsena, H.K. Dass, Intcgral rransforms, S. Chand & Company
Pvt. Ltd., Ram Nagar, New Delhi-l10055.

4. Dr. J.K. Goyal, K.P. Gupta, Laplace and Fourier Transfbrms, pragathi prakashan, Meerut.5. Shanthi Narayana , p.K. Mittal, A course of Mathematical a,nalysis, s. chand i company
Pvt.Ltd. Ram Nagar, New Delhi- I 10055.

6. web resources suggested by the teacher and collegc ribrarian including reading material.

IV. Co-Curricular Activities:
A) Mandatory:

l. For Teacher: Teacher shall train students in the follorving skills for l5 hours, by taking
Relevant outside data (Field/Web).

l. Demonstrate on sufficient conditions for the existence of the Laplace transform of a
function.

2. Evaluation ofLaprace transforms and methods offinding Laplace transforms.
3. Evaluations oflnverse Laplace transforms and meth.ds offinding Inverse Laplace
transforms.

4. Fourier transforms and solutions of integral equations.
2' For student: Fierdwork/project work; Each student individualry shall undertake

Fieldwork/Project work and submit a

report not exceeding l0 pages in the given format on the work-done in the areas like the
following, by choosing any one of the aspects.

l' Going through the web sources like Open Eclucational Resources on Applications of
Laplace transforms and Inverse Laplace transforms to find solutions of ordinary
differential equations with constant /variable coefficients and make conclusions. (or)

2. Going through the web sources like open Educationar Resources on Applications of
convolution theorem to sorve integrar equations and make conclusions. [or;3. Going tkough the web source like open Educational Resources on Applications of
Fourier transforms to solve integral equations and make conclusions.

6C



4. Max. Marks for Fieldwork/project work Report: 0S.

4. suggested Format for Fieldwork/project work Report: T'itle page, student Details, Index
page,

Stepwise work{one, Findings, Conclusions and Acknowledgements.
5. Unit tests (IE).

b) Suggested Co-Curricular Activities:
l. Assignments/collection ofdata, seminar, euiz. croup discussions/Debates
2. Visits to research organizations. Statistical Cells, tJniversities, ISI etc.
3' Invited lectures and presentations on related topics by experts in the specified area.

V. Suggested Question Paper Pattern:

Max.Marks:75 Time:3 hrs

Very Short Answe

SECTION - A (Total: l0 Marks)

estions (10 Marks: 5x2)

ECTION-B (Toral:5 X 5=25Marks )
(Answer five questions. Each answer carries S Marks)

At least I estion should be r cn l)rlrr each Unit

SECTION - C (To 5Xti 40 Marks)
(Answer ALL the questions. Each estion carries 8 Marks)
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Acharya Nagarjuna University :: Nagarjuna Nagar - S22S\O

B.A. /B.Sc. MATHEMATICS
Skill Enhancement Courses for Semester - V

Max.Marks:75 Time:3 hrs
SECTION - A (Total: tO Marks)

Very Short Answer euestions (lO Marks: 5x2)
Answer any five questions. Each answer carries 2 Marks
(At least 1 question should be given from each Unit)
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SECTION - B (Total: 5 X 5=25Marks)
(Answer any five questions. Each answcr carries S

(At least I question should be given from each
Marks!
Unit)

. SECTION-C (Total: 5X8=40 Marks)
(Answer ALL the questions. Each question carries g Markst
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or
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21

Course Code:
Four-year B.A. /B.Sc. (Hons)

Domain Subject: MATHEMATICS
IV year B.A./B.Sc.(Honsf Semester _ V

Max Marks: 100
Course-6C: partial differential equations & Fourier series

(Skill Enhancement Course (Elective), 5 credits)

l. Learning Outcomes:

Students after successfitl completion of the course will be able to
l'Classify partial differential equations, formation ofpa*ial differential equations and solve

Cauchy's problem for first order equations.
2' Solve Lagrange's equations by various methods, find integral Surface passing through a given

curve and Surfaces orthogonal to a given system of Surfaces.
3. Find solutions ofnonlinear partiar differential equations of order one by using char pit,s

method.

4 Find solutions ofnonlinear partial differentiat equations oforder one by using Jacobi,s metho6.
5. Understand Fourier series expansion of a function f(x) and parseval,s theorem.

II. Syllabus: (Hours: Teaching: 75 (incl. unit tests etc.05), Training: l5)

Unit-_l: Introduction of partial differential equations (l5h)l. Partial Differentiar Equations, crassification offirst order partial differential .qruiiorr,
Rule I, derivation ofa partial differential equations by thc erimination ol'arbitrarv
constants

2 Rule lI, derivation of a pa(ial differential equation by the elimination of arbitrary function
g from the equations @( u, v) = 0 where u and v are functions ofx, y and z.

3. Cauchy's problem for first order equations

Unit - 2: Linear partial differential equations of order one
I . Lagrange's equations, Lagrange's method of solving pp+eq:R, where p

(lsh)
,QandRare
dzfunctions ofx, y and z, type I based on Rule I for solving

dx dy

;- ,trce 2 basedPQ
on Rule ll for solving

x_ dy dzd

p a R.
2 Type 3 based on Rule III for solvinsgl : gI

"p a
dx dv d,zsolvrng-: E= *.

dz= i-, ,rO" 4 based on Rule IV for

3. Integral Surface passing through a given curve, the Cauchy problem, Surfaces
orthogonal to a given system of Sudaces.

{



Unit - 3: Non-linear partial differential equations of order one-I ( I 5h)

l. complete integral, particular integral, singular integral and general inte$al, geometrical
interpretation of integrals off(x, y, z, p, q) = 0, mcrhod ofgetting singular integral from the
PDE offirst order, compatible system of first order equations.

2. Char pit's method, Stantlard form I, ooly p and q present.
3, Standard form II, Clairaut equations.

Unit - 4: Non-linear partial differential equations of order one-Il ( I 5h)

l. Standard Form IIl, only p, q and z present.
2. Standard Form lV, equation ofthe formf, (x, p) = fz(y,e).
3. Jacobi's method, Jacobi's method for solving parlial differential equations with three or more

independent variables, Jacobi's method for solving a non-linear first order partial differential
equations in two independent variables.

Unit - 5: Fourier series (l5h)

I . Inlroduction, Euler's formulae for Fourier series expansion of a function (x), Dirichlet,s conditions
for Fourier series, convergence of Fourier series.

2. Functions having arbitrary periods. Change ofinterval, Half range series.
3. Parseval's theorem, illustrative examples based on Parseval's theorem, some particular series.

III. Reference Books:

l. Dr.M.D.Raisinghania, ordinary and partial Differential Equations, S. chand & company
Pvt. Ltd., Ram Nagar, New Delhi-l10055.

2. Dr. s.Sreenadh, S.Ranganatham, Dr.M.v.S.S.N.prasacl, I)r. v.Ramesh Babu, Fourrer Series
and Integral rransforms, s. chand & company pvt. Ltd., Ram Nagar, New Derhi-r r0055.

3. Prof T.Amaranath, An Elementary Course in Partial Differenrial Equations Second Editioq Narosa
Publishing House, New Delhi.

4. Fritz John, Partial Differential Equations, Narosa pubrishing House, New Derhi, I979.
5' I'N.Sneddon' Elements of Partial Differential Equations by McGraw Hill, Intemational Edilion.

Mathematics series.

6 Web resources suggested by the teacher and college librarian including reading material.

IV. Co-Curricular Activities:
A) Mandatory:

l. For Teacher: Teacher shall train students in the fbllowing skills for l5 hours, by raking
Relevant outside data (Field/Web).

I . on classification of first order partial differential equations, formation of partial
differential equations.

2. Various methods offi
3. Integral Surface passi

of Surfaces.

nding solutions of partial difl'erential equations
ng through a given curve and Srrrlaces
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b) For student: Fieldwork/Project work; Each student individually shall undertake
Fieldwork/Project work and submit a report not exceeding l0 pages in the given format on the
work-done in the areas like the

Following, by choosing any one ofthe aspects.

l. Going through the web source like Open Educational Resourccs to llnd solutions of
partial differential equations by using Lagrange's merhod, Charpit's method and Jacobi's
method and make conclusions. (or)

2. Going through the web source like Open Educational Resources to find Integral
Surface passing through a given curve and Surfaces orthogonal to a given system of
Surfaces and make conclusions. (or)

3' Going though the web source like Open Educational Resources to find Fourier series
expansions of some functions and applicati,ns ol parseval's theorem and make
conclusions.

3. Max. Marks for Fieldwork/Project work Report: 05.

4. suggested Format for Fieldwortr/project work Report: f itle page, Student Details, Index
page,
Stepwise workdone, Findings, Conclusions and Acknowledgemcnts.

5. Unit tests (IE),
b) Suggested Co-Curricular Activities

l. Assignments/collection ofdata, Seminar, euiz, Group discussions/Debates
2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
3. Invited lectures and presentations on related topics by experts in the specified area.

r1'(
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V. Suggested Question Paper Pattern:

Max.Marks:75 Time:3 hrs

SECTION - A (Toral: t0 Marks)
Very Short Answer ( l0 Marks: 5x2)

S ION-B (Total:5 X 5-25Marks)
(Answer any questions. Each ansrver carries 5lVlarks)

least I should be from each U

SECTION - C (Total X8-40Marks )
(Answer ALL the questions. Each q lion carries 8 Marks )

I a or
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Acharya Nagarjuna University :: Nagarjuna Nagar - S22S1O

B.A. /B.Sc. MATHEMATICS
Skill Enhancement Courses lor Scrnester - V

Max.Marks:75
SECTION - A (Total: 1O Marrks)

Very Short Answer Questions (10 Marks: 5x2)
Answer any five questions. Each ansu'cr carries 2 Marks
(At least I question should be given from each Unitl

SECTION - B (Total: 5 X 5-25Marks)
(Answer any five questions. Each answcr carries 5 Marksf

(At least 1 question should be given from each Unitt

SECTION - C (Total: 5 X 8 : 40 Marks)
(Answer ALL the questions. Each question carries 8 Marksl

(a)
or

(a)

or

Time:3 hrs
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21

Four-year B.A. /B.Sc. (Hons)
Domain Subject: MATHEMATICS

lV Year B.A./B.Sc.(Hons! Semester - V

Course Code:

Max Marks: 100
Course-7C: Number theort,

(Skill Enhancemenr Course (Electivc). 5 crcdits;

Learning Outcomes:

Students after successful completion ofthe course wrll be able to
1. Find quotients and remainders from integer division, study divisibility properties of

integers and the distribution. of primes.
2. Understand Dirichlet multiplication which hclPs rr,r clariry interrclationship buu,ccn

various arithmetical functions.

3. Comprehend the behaviour ofsome arithmetical functions for large n.

4. Understand the concepts ofcongruencies, residue classes and complete residues systems

5. comprehend the concept of quadratic residues mod p and quadratic non residues mod p.

I. Syllabus: (Hours: Teaching:75 (incl. unit tests etc.05), Training: l5)

Unit - l: Divisibility - (l5h)l. Introduction, Divisibility, Greatest Common Divisor.
2. Prime numbers, The fundamental theorem of arithmetic. The series of reciprocals of the

pnmes.

3. The Euclidean algorithm, The greatest common divisor of more than two numbers.

Unit - 2: Arithmetical Functions and Dirichtet Multiplication ( l5h)l. Introduction, The Mobius functionp(n), The Euler totient functionq(n), A ielation
connecting g and p , A product formula for <p(n).

2. The Dirichlet product of arithmetical functions, Dirichlet inverses and Mobius inversion
formula, The Mangoldt functionA(n).

3. Multiplicative functions, Multiplicative functions and Dirichlet multiplication, The
inverse of a completery multiplicative function, Lio,ville's function l"(n), The divisor
functions oo(n).

Unit-3: Averages of Arithmetical Functions (l5h)
I . Introduction, The big oh notation. Asymptotic equality of functions, Euler's summation

formula, some elementary asymptotic formulas.
2. The average order ofd(n), The average order ofthe divisor functionsoa(n), The average

order of g(n).
3. The average order ofpt(n) and A(n). The partirrr sum ofa Dirichret procluct, Apprications

of p(n) and A(n).
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Unit - 4: Congruences (lsh)l. Definition and basic properties ofcongruences, Residue classes and complete residue
systems.

2. Linear congruences, reduced residue systems and the Euler-Fermat theorem. polynomial
congruences modulo p. Lagrange's theorem.

3. Applications of Lagrange's theorem, simultaneous linear congruences. The chinese
remainder theorem. Applications of the Chinese remainder theorem.

Unit-5: Quadratic Residues and the euadratic Reciprocity Law (l5h)l. Quadratic Residues, Legendre's symbol and its properties, Evaluation of1-l/p) and (2/p),
Gauss lemma,

2. The Quadratic reciprocity law, Applications of the reciprocity law, The Jacobi Symbor.
3. Gauss sums and the quadratic reciprocity law, the reciprocity law for quadratic Gauss

sums. Another proofofthe quadratic reciprocity law.

III. Reference Books:

l. Tom M.Apostol, Introduction to Analytic Number. theory, Springer lnternational Student
Edition.

2. David,, M. Burton, Elementary Number Theory, 2n,r Edition UBS publishers.
3. Hardy & Wright, Number Theory, Oxford Univ, press.

4. Dence, J. B & Dence T.p, Elements of the Thcor1,.f Numbers, Academic press.
5. Niven , Zuckerman &Montgomery, Introduction to the Theory of Numbers.
6. web resources suggested by the teacher and college librarian including reading material.

IV. Co-Curricular Activities:
A) Mandatory:

l. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking
Relevant outside data (Field/Wob).
l. Finding quotient and numbers from integer division and the method ol
solving congruences. Further probrems related to the theory of quadratic residues.

2. Applications of Lagrange's theorem.

3. Applications of the Chinese remainder theorem.

4. Applications of the reciprocity law.

2.For Student: Fieldwork/Project work; Each student individually shall undertake
Fieldwork/Project work and submit a report not exceeding l0 pages in tire given format on
the work-done in the areas like the

following, by choosing any one ofthe aspects.

l. Going through the web sources rike open Ed,cational Resources and list out
Applications of Lagrange's theorem, and make conclusions.(or)

2' Going through the web sources like open Educational Resources and list out
Applications ofthe Chinese remainder theorem and make conclusions.(or)

3. Going through the web sources like Open Educational Resource and list out
Applications ofthe reciprocity law and make conclusions.



3. Max. Marks for Fieldwork/project work Report: 05,
4' suggested Format for Fieldwork/project work Report: Title page, Student Details, rndex

page.

Stepwise work-done, Findings, Conclusions and Acknowledgements.
5. Unit tests (IE).

b) Suggested Co-Curricular Activities
l. Assignments/co ection of data, Seminar, euiz, Group discussions/Debates
2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
3. Invited lectures and presentations on related topics by experts in the specified area.

V. Suggested Question Paper Patternl

Max.Marks:75 Time:3 hrs

SECTION - A (Total: l0 Marks
Very Short Answer Ques ns ( l0 Marks: 5x2)

SEC ON - B(Total: 5 X 5-25Marks)
(Answer any questions. Each answcr carries 5 Marks)

At least I n should be en from each Unitues

SECTION - C (Totat il = 40 Marks)
(Answer ALL the questions. Each q n carries 8 Marks)o
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Acharya Nagarjuna University :: Nagarjuna Nagar _ S22S\O

B.A. /B.Sc. MATHEMATTCS
Skill Enhancement Courses for Semester - V

Max.Marks:75 Time:3 hrs
SECTION - A (Total: lO Marks)

Very Short Answer euestions (lO Marks:5x2)
Answer any five questions. Each answer carries 2 Marks
(At least I question should be given ftom each Unitf
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SECTION-B (Total:5
(Answer any five questions. Each

(At least 1 question should be

X 5=25Marks)
a n s\\,c r carries 5 Marks)
given from each Unitl

SECTION - C (Total: S X B = 40 Marks)
(Answer ALL the questions. Each qucstion carries g Marks)

(a)
or

(a)

or
b
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