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To

The Dean -Academics
K L Deerrred Urriversi[y
Vaddeswaram

Dear Sir,

Sub: Minutes of the BOS Meeting, Department of Mathematics held
from 3.00 P.M.-Reg.,

Greetings to you.

BOS No.9/2020-21,.

o n 22-05 -202L vi rtu a I ly

Department of Mathematics, K.L.E.F. has conducted BOS meetin g on 22-05-2021 virtually from
3.00 P.M. in the following link. Here I am submitting Minutes of meeting for your kind Perusal.

Venue: Virtual class room

bl.tpt_,/1.&j-v*"tv*"t.s:ly.webex.cornlkluniversitv/i. php?MTtD=nrS4*.f"fi.l*Ja 15s398af57d2l5.QS"q$9.f"Sq.?.

Thanking You,

Yours sincerely

G\,1
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Department of Mathematics

BOS No. 9/2020-21.

Minutes of the BOS meeting, Mathematics Department held on 22-05-2021, virtually from 3.00 P.M.

The following members present in the meeting:
1. Dr.Raghuveer, V.R., Dean- Academics, Internal Member.
2. Dr.B.V.Appa Rao, Chairman-BOS, Professor & H.O.D., Department of Mathematics, K.L.E.F.
3. Dr.Vasudeva Rao, A., Academic Expert, Professor, Department of Mathematics, l.l.T., Bhubaneswar.
4. Dr.Debasish Dutta, Academic Expert, Professor & H.O.D., Department of Mathematics, NlT,

Warangal.
5. Dr.S.Suresh Kumar, lndustry Expert, Manager, Data Science, Capital One, Bangalore.
6. Dr.B.Nageswara Rao, Subject Expert, Professor, Department of Mathematics, K.L.E.F.
7. Mr.Hari Kiran, V, Subject Expert, Professor & H.O.D., Department of C.S.E., K.L.E.F.
8. Dr.V.Vasanta Kumar, Internal Member, Professor, Department of Mathematics, K.L.E.F.
9. Dr.K.Jayarami Reddy, Internal Member, Professor, Department of Mathematics, K.L.E.F.
10. Dr.Ch.V.Ramanamurthy, Internal Member, Professor, Department of Mathematics, K.L.E.F.
11-. Dr.V.S.Bhagavan, Internal Member, Professor, Department of Mathematics, K.L.E.F.
12. Dr.G.V.Ramana Reddy, Internal Member, Professor, Department of Mathematics, K.L.E.F.
13. Dr.N.Srimannarayana, lnternal Member, Professor, Department of Mathematics, K.L.E.F.
14. Dr.V.B.V.N.Prasad, Internal Member, Professor, Department of Mathematics, K.L.E.F.
1.5. Dr.G.Suresh Kumar, Internal Member, Associate Professor, Department of Mathematics, K.L.E.F.
16. Dr.T.Srinivasa Rao, Internal Member, Associate Professor, Department of Mathematics, K.L.E.F.
17. Dr.K.Rajya Lakshmi, lnternal Member, Assistant Professor, Department of Mathematics, K.L.E.F.

18. Dr.D.Ramesh, lnternal Member, Assistant Professor, Department of Mathematics, K.L.E.F.
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Dr.B.V.Appa Rao, Chairman of BOS opened the meeting by welcoming and introducing the
external members, to the internal and co-opted members and thanked them for accepting to become
the member of the Board of Studies.

After due deliberations, the following resolutions have been adopted:

AGENDA ITEMS

To revise the P.G. Program-M.Sc. (Applied Mathematics) existing syllabus along with the structure
with Electives and without Streams to be admitted students for the Academic Year 2021-2022.
As per the Dean {Academics) guidelines to incorporate one of the English Proficiency Courses in the
apprapriate semester cf the program.
Resolved to include Two Courses "Design Thinking and Innovation (DTl) -L &2" in Semester-2and
3 respectively into the Curriculum of Y21 admit batch of M.Sc. (Applied Mathematics) students.
To carry out the Department Faculty Collaborative Research Work with the lndustry Persons in
order to improve the R&D activity.
To establish MOU's between the Department Faculty and the other University Faculty to carry out
collaborative projects/resea rch work.

AGENDA and RESOLUTIONS

AGENDA ITEM-I

To revise the P.G. Program-M.Sc. (Applied Mathematics) existing syllabus I Approved and
along with the structure by introducing new Elective courses for 2021.-22 | recommended to
admitted batch students. I Academic Council for

approval

r lt was resolved to modify L-T-P-S structure forY2t Batch Curriculum.BOS members recommended
and forwarded to Academic Council for approval.

Dr.V.S.Bhagavan, Professor and Dr.Ch.V.Ramanamurthy, Professor recommend to reduce the
Credits from 4 to 3 for some courses. Dr. Vasudeva Rao Allu, Associate Professor, Department of
Mathematics, llT, Bhubaneswar, recommended Tutorials in the L-T-P-S structure from 4-0-0-0 tn
3-1-0-0 fr:t'scrtile r-uurses.tsOS rrrerrrburs reuurrnlrerrded alrd forwarded to Academlc Councll tor
approval.

Dr,Debasish Dutta, Professor & HOD, NlT, Warangal, proposed the Syllabus with Electives and
without Streams. And it was resolved to change the Curriculum and Syllabus with three Electives,
one in Semester 3 and two in Semester 4 with each elective consist of three courses. Total
number of credits in the syllabus is 94. BOS members recommended and forwarded to Academic

B.V. AFPA RAO
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Council for approval.
The following Elective courses suggested for M.Sc. (Applied Mathematics)from the A.Y.: 2021.-22

S.No. Course

Code
Course Title

Category Year of
Study

1 21.AM2LO6 Operations Research PE tl

2 21.4M2107 FunctionalAnalysis PE il

3 214M2108 Fuzzy mathematics and applications PE tl

4 2I4M2204 Mathematical Modelling PE tl

5 21.4M2205 Mathematica I Control Theory

6 214M2206 Dynamical Systems PE tl

7 214M2207 Advanced Nu merical Analysis PE tl

8 2L4M2208 Number Theory PE il

9 274M2209 Applied Stochastic Processes PE il

o Mr. Suresh Kumar Simhadri, Manager, Data Science, Capital One, Bangalore, proposed to
introduce any course of mathematics or statistics with MATLAB or Python or R-Programming for
analysis of data in industries as per the contemporary needs in industries.

o Mr. Suresh KumarSimhadri, Manager, Data Science, Capital One, Bangalore, recommended
MATLAB skill course as per the present needs for industries. The Technical Skills (21AM1206) course
suggested for M,Sc. (Applied Mathematics)from the A.Y.: 2O2L-22.BOS members recommended and
forwarded to Academic Council for approval.

(Annexure: 1 : Y21 Structure

Annexure: 2 : YZl-_Cuniculu m)

(Annexure: 3 : Syllabus)

AGENDA ITEM.2

As per the Dean {Academics} guidelines to incorporate one of the tnglish
Proficiency Courses in the appropriate semester of the program.

Approved and
recommended to
Academic Councilfor
a

r lt wss resolvecl to introduce [nglish Proficiency Cuurse in tlro M.Sr:. (AppliutJ M.rtlrurrruti*]
flrngram ROS mpmhers rer:ommended and forwarded to Academic Council for approval.

Y21 Structure)

(Annexure:2 : Y21_Curriculum)

(Annexure:3 : Syllabus)
A RAO
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AGENDA ITEM-3

Resolved to include Two Courses "Design Thinking I Approved and
and lnnovation (DTl) - 1- &2" in Semester-2 and 3 respectively into the I recommended to
Curriculum of Y21, admit batch of M.Sc. (Applied Mathematics) | Academic Councilfor
students. I approval

r Mr. Suresh Kumar Simhadri, Manager, Data Science, Capital One, Bangalore,, suggested to
give more focus on design & implementation. And it was resolved to introduce "Design

Thinking and Innovation - 1" courseinto M.Sc.(Applied Mathematics) in 3'd Semester
through online mode and "Design Thinking and Innovation - 2" coursethrough online
mode in 4'h Semester curriculum,BOs members recommendecl ancJ forwarclecl to Acaclemic
Council for approval.

(Annexure: 1 : Y2l_Structure

An nexu re: 2 : Y2L_Cunicu lum)

AGENDA ITEM.4

To carry out the Department Faculty Collaborative Research Work with the I Approved and
lndustry Persons in order to improve the R&D activity. I recommended to

Academic Council for
approval

r lt was resolved to do Collaborative research work. BOS members recommended and forwarded to
Academic Council for approval.

AGENDA ITEM-s

To establish MOU's between the Department Faculty and the other
University Faculty to carry out collaborative projects/research work.

Approved and
recommended to
Academic Council for
approval

o lt was resolved to approve MoU's in the department. BOS members recommended and forwarded
to Academic Council for approval.

;{
_ 'W. B.yAFpA RAo
Tlglr:rgt E Head Depr. of rrarhsmarics
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S.No. Name & Designation Address Position in BOS

{

1 Dr. Raghuveer VR

Dean- Academics
KLEF eoseat3qq_.3l.rff9\

z Dr B VAppa Rao

Professor & HOD

KLEF Chairman 

fffi:U
3 Dr. Vasudeva Rao Allu

Associate Professor
Depa rtment of Mathematics,
Indian Institute of Technology ,

Bhubaneswar
avrao@ iitbbs.ac.in,

a[]y-esude.v-q"rcp*&g:ryBi].,Fpg: .

Mobile No:9564165479

External Mei+ber Su bject
Expert +-:
h sv\

Dr. Debasish Dutta
Professor & HOD

Depa rtment of Mathematics,
NlT, Warangal
Email: ddutta(@nitw.ac.in
Mobile NO:9849548445

External Member Subject
rxner!cx&g$t

5 Mr. Suresh Kumar
Simhadri

Manaqer Dota Science

Capitol One, Bongolore
Email:
s u r e s h. si m h a d ri (d c o pi to I o n e. co m
Mobile No:95L332822L

External Member
lndustry/R&D sa

ffi
6 Dr B Nageswara Rao

Professor of ME
(Former Scientist - ISRO)

KLEF Subiect Expert t

BN*-?"SW
7 Mr Hari Kiran V

HOD -CSE

KLEF Member \1.
lar

8 Dr V Vasanta Kumar
Professor

KLEF Internal Member S$$r?
L\rts

9 Dr K. Jayarami Reddy
Professor in lien
(CEO, AP Science city),
Tadepalli, AP

KLEF Member 
- .a Q.^IL.J-L,

10 Dr V S Bhagavan

Professor
KLEF secretary v.9 t5;F,

L1. Dr GVRamanaReddy
Professor

KLEF lnternal Member 
ry

J 4

L2 Dr N Srimannarayana
Professor

KLEF Internal Member *.*6I
13 Dr Ch V RamanaMurty

Professor
K LEF Internat r".F .{rn

At
,nL4 DrVBVNPrasad

Professor
KLEF Internal Membeq.gVNl

satr
15

L6

Dr G Suresh Kumar
Associate Professor

Dr T,Srinivasa Rao

Associate Pro[essr.rr

KLEF

KLEF

Internal Member w
Intcrnal Mcmhcr r

-s 'KsPar,\q v'A
L7 Dr D. Ramesh

Assistant professor
KLEF rnternal Y5lu!-4 Wt'l

18 Dr K Rajya Lakshmi
Assistant Professor KLEF

Internal vemner6fio)t$

ALPA RAO
Pro

,of Malhorna?ics
XLE

19 bd Universily|
pzr I e ntI,\yddds twe ram-5 22 gbi,Grc
Guntur Dist., A.p., India.



Annexure:L

(Y2 l_Cou rse Structure)

Department of Mathematics

M.Sc.(Applied Mathematics)

YZL Course Structure L-22

sNo
COURSE

CODE
COURSE NAME Type L T P s CH CR

Pre

requisites
lYear lSem.

1 21AM1101 Real Analysis PC 4 0 0 0 4 4 NIL

2 21AM1,tO2 Ordinary Differential Equations PC 3 0 2 0 3 4 NIL

3 214M1103 Discrete Mathematics PC 3 T 0 0 4 4 NIL

4 2tAMt704 Introduction to Computer Programming PC 3 0 2 0 5 4 NIL

5 21AM1105 Mathematical Statistics PC 3 t 0 0 + 4 NIL

6 214M1i.06 Seminar-1 PC 0 0 2 0 1 1. NIL

7 20ucl101 Integrated Professional English HSS 0 0 4 0 4 2 NIL

Total t6 2 10 0 25 23

lYear llSem.

1 21,AM120! Abstract Algebra PC 3 0 0 0 3 3 NIL

2 2tAMt202 Data Structures PC 3 0 2 0 5 4 NIL

3 21.4ML203 Statistical Inference PC 3 L 0 0 4 4 NIL

4 2I4M1204 NumericalAnalysis PC 3 0 2 0 5 + NIL

5 2LAMTzOs Complex Analysis PC 3 t 0 0 4 4 NIL

6 214M1206 Technical Skills skill 0 0 0 4 4 1 NIL

7 214M1207 Seminar-2 PC 0 0 2 0 2 1 NIL

8 20uc1_Lo2 Design Thinking and Innovation - L HSS 1 0 0 4 5 2 NIL

Total L6 2 6 8 32 23

llYear lSem.

L 214M2\41 Topology PC 3 0 0 0 3 3 NIL

2 21.4M2102 Partia I Differential Eouations PC 3 t 0 0 4 4 NIL

3 2t4M2103 Continuum Mechanics PC 3 1 0 0 4 4 NIL

4 ?14M71n4 Statistirs ruith R Prngranrrning PC 3 0 2 0 5

2

4

L

t! tL

NIL
5 2r_AM2l_05 Seminar-3 PU 0 0 2 0

6 Elective-l 3 t 0 0 4 4 NIL

7 20uc1.102 Design Thinking and Innovation - 2 HSS L 0 0 4 5 2 NIL

Total 16 3 4 4 26 22

llYear llSern.

Dr.tG
rsBo/&,1

l.:^ffi

, RAO
f Mathematics
Unfversityj
ram-522 301.ntur Dist., e.p., tnOia.



T 21,AM2201, Fluid Dynamics PC 3 0 0 5 4 NIL

z 21-4M2202 Transform Technioues PC 3 0 2 0 5 4 NIL

3 21.4M2203 Dissertation with Research Publication PC 0 U 24 0 24 1.2 NIL
A Elective-ll 3 1. 0 0 4 4 NIL

5 Elective-lll 3 t 0 0 4 4 NIL

Total t2 2 28 0 42 28

Elective-l

1 2rAM21O6 Operations Research PE 3 1. 0 0 4 4 NIL

2 21,4M2107 FunctionalAnalysis PE 3 1_ 0 0 4 4 NIL

3 2IAMZ1O8 Fuzzy mathematics and applications PE 3 1 0 0 4 4 NIL

Elective-ll

4f 2tAMZ204 Mathematica I Model ling PE 3 t 0 0 4 4 NIL

2 214M2205 Mathematical Control Theory PE 3 1. 0 0 4 4 NIL

3 274M2206 Dynamical Systems PE 3 1 0 0 4 4 NIL

Elective-lll

7 21,AM2207 Advanced Numerical Ana lysis PE 3 0 2 0 5 4 NIL

2 21,4M2208 Number Theory PE 3 t 0 0 4 4 NIL

3 21,AM2209 Applied Stochastic Processes PE 3 7 0 0 4 + NIL

i'q
PA RAO,:yr:{.":a fteab Depr. of Marhemrrics

^f(tEn 
(Dee rne d ro' b;t i;ililil;;

Grecr Fieldt, VadrJaswaram-S22 302.Guntur Dlst., e.p.. tnCia. 
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Annexure:3 (Syllabus)

2LAM2LO7 - Functiona I Analysis
L-T-P-S:3-1-0-0 Credits: 4 Prerequisite: NIL

ling of Course outcomes with am outcomes (Po):

CO No
Course Outcome
(co) POlPSO

Blooms
Taxonomy
Level {BTL}

co1 lllustrate basic concepts of metric spaces, results on
inequalities, spaces of sequences and functions.

P02 3

co2
Demonstrate bounded linear operators over
normcd and Hilbcrt spaces

P02 3

c03
lllustrate the results on various operators on
Banach and Hilbert Spaces.

P02 3

co4 Apply fixed point results to solve integral equations Po2 3

Syllabus
Fundamentals of metric spaces, Completion metric spaces, normed spaces, Holder inequality, Minkowski
inequality and vector spaces with examples of 0pandlrspaces. Normed linear spaces, Banach spaces with
examples, Convergence and absolute convergence of series in a normed linear space. Inner product spaces,
Hilbert spaces, Relation between Banach and Hilbert spaces. Schwarz inequality. Convex sets, Existence and
uniqueness of a vector of minimum length, Projection theorem. Orthogonal and orthonormal systems in Hilbert
space with examples, Bessel's inequality, Parseval's identity, Characterization of complete orthonormal systems.
Continuity of linear maps on normed linear spaces, Four equivalent norms on B(N,N'), Conjugate and Dual
spaces, The Riesz Representation Theorem. Adjoint operators, self adjoint operators, normal operators, Unitary
operators on Hilbert spaces (H) and their properties. lsometric isomorphism of H onto itself under Unitary
operators and their importance. Projection operators on Banach spaces and Hilbert spaces. Orthogonal
Projections. Contraction Mappings with examples, Banach-fixed point theorems and applications. The Closed
Graph Theorem, The Uniform Boundedness Principle and its applications, The Hahn - Banach Extension and
Separation Theorems, Open mapping Theorem and applications.

Suggested books:
L. Simons, G. F., "lntroduction to Topology and Modern Analysis", McGraw Hill.
2. Debnath L. K. and Mikusinski P., "lntroduction to Hilbert Spaces with Applications", Academic Press.
3. Bachman G. and Narici L., "FunctionalAnalysis", Academic Press.

4. Ponnusamy S., "Foundation of Functional Analysis", Narosa Publication.
5. Jain P. K. and Ahuja O. P., "Functional Analysis", New Age lnternational Publishers.
6. Nair, M. T., "Functional Anolysis: A First Coursc", PHI Pvt. Ltd.

21AM2108-Fuzzy mathematics and applications

L-T-P-S:3-1-0-0 Credits: 4 Prerequisite: NIL

PPA RAO
€d Dept dMathemalics
ed to be Ualversily)

'ee;r Fief d$, Vaddsswerarn-522 302.
6untur Dl8t., A.P., Intlia.

Mapping of Course outcomes (CO) with program outcomes (PO):

co
No:

Courcc out come PO/PSO OTL

L Describe the relationship between the crisp sets and fuzzy
sets.

PO4 2

2 Demonstrate fuzzy operations and relations on fuzzy sets. PO6 3

3 llf ustrate fuzzy logic, switching functions and circuits. PO6 3



4 Apply fuzzy sets and fuzzy logic in control systems. PO1 3

Syllabus

CRISP SETTHEORY: Introduction; Relations between Sets; Operations on Sets; Characteristic Functions;
Cartesian product of Crisp Sets; Crisp Relations on Sets. FUZZY SET THEORY: Introduction; Concept on a Fuzzy
Set; Relations between Fuzzy Sets; Operations of Fuzzy Sets; Properties of the Standard Operations;
Certain numbers Associated with a Fuzzy Set; Certain Crisp Sets Associated with a Fuzzy Set; Certain Fuzzy Sets
Associated with a Given Fuzzy SeU Extension Principle . FIJZZY RELATIONS: Introduction; Fuzzy Relations;
OperaLiutts tstr Futty RelaLions; a-Cuts of a Fuzzy Relation; Composltlon of Fuzzy Relations; Projections of
Fuzzy Relations; Cylindrical Extensions; Cylindrical Closure; Fuzzy Relation on a Domain. FIJZZY LOGIC:
f ntroduction; Three-valued Logics; N-valued Logics N:4; Infinite- valued Logics; Fuzzy Logics; Fuzzy Propositions
and Their Interpretations in Terms of Fuzzy Sets; Fuzzy Rules and Their Interpretations in Terms of Fuzzy
Relations. SWITCHING FUNCTIONS AND SWITCHING CIRCUITS: Introduction; Switching Functions; Disjunctive
Normal Form; Relation between Switching Functions and Switching Circuits; Equivalence of Circuits; implification
of Circuits. APPTICATIONSFUZZY METHODS lN CONTROLTHEORY: Introduction; Introduction to Fuzzy Logic
Controller; Fuzzy Expert Systems; Classical Control Theory vs. Fuzzy Control; lllustrative Examples; Working of an
FLC through Examples; Details of the Components of FLC; Mathematical Formulation of an FLC; Real-life
Examples.

Suggested books:
L. M. Ganesh,Introduction toFuzzy Sets and Fuzzy Logic, PHl.

2. G. i. Klir and B. Yuan , Fuzzy Sets and Fuzzy Logic theory and applications, PHl.
3. T.J.Ross, Fuzzy Logic with engineering Applications, McGraw-Hill lnc.
4. H.J.Zimmerman,Fuzzy sets, Decision making and expert systems, Kluwer, Boston.

2|,AM.22O4 - Mathematical Modelling

L-T-P-S:3-1-0-0 Credits:4 Prerequisite: NIL
Mapping of Course outcomes (CO) with program outcomes (PO):

co
No:

Course out come PO BTL

L Model and solve real life problems through difference equations PO1 3

2 Determine the best fitting linear and nonlinear models. POl 3

3 Interpret real life problems using simulation modelling. PO1 3

4 Apply mathematical modelling through differential equations. PO1 3

SYLLABUS:

Modclling Ghangol ltroportionolity, ond Geometric Similarity: Modelling ChanEe witlr Diffelenuu fquat"iurrr, A
Savirrgs CerLificate, Mortgaglng a Home, Approxlmatlng change with Uifference Equatrons, Solutrons to
Dynamical Systems. Mathematical Models, Modelling Using Proportionality, Modelling Using Geometric
Similarity. Model Fitting: Fitting Models to Data Graphically, Analytic Methods of Model Fitting, Applying the
Least-Squares Criterion, Choosing a Best Model, Vehicular Stopping Distance, Comparing the Criterion.
Determining a Production Schedule. Simulation Modelling: Simulating Deterministic Behaviour, Area under a

FPA RAO
x. of Mathemefics
pe unlvcrsitY)

ffii31ij"aa



Curve, Generating Random Numbers, Simulating Probabilistic Behaviour, Inventory Models. Modelling with
Differential Equation: Population Growth, Graphicalsolutions of Autonomous Differential Equations, Drawing a

Phase Line and Sketching Solution Curves, Logistic Growth, Numerical Approximation Methods, Using Euler's
Method, A Savings Certificate Revisited, Separation of Variables, Newton's Law of Cooling, Population Growth
with Limited Resources, Graphical Solutions of Autonomous Systems of First-Order Differential Equations, A
Competitive Hunter Model, A Predator--Prey Model.

Textbooks:

1. Giordano, F. R., Fox W. P., and Horton S. B. (2014), A first course in mathematical modeling,
Brooks/Cole.

2. Mesterton-Gibbons, M. (1988). A concrete approach to mathcmatical modcling. Addison-Wesley.
Reference Books:

3. KapurJ. N., "Mathematical Modelling", NewAge International Publishers,2007.
4. Banerjee Sandip, "Mathematical Modelling Models, Analysis and Applications", CRC Press, Taylor &

Francis Group,201,4.
WEB REFERENCES/MOOCS:

1". http s : /. / n?t"el 
" 
a t. i n /. c.qU r s e s / 21.1 I TVI/ 111"1*_7 213.1

2. h -tI 
ps : 1/www.yp*F.{ u b g,.co m /"w a te h ?ir_= 0 RT Nj f, d5 fo zv

3. https :/fi{ww.ca V rse na. a_rgl} e a rS/o rd i n a rv-d iffe rp nti a l -eu uati crl-s

4. ht_tps;1/ww:rv..qdx.orglpgqr_se /:nathgnaricqi:q:odeJt.!le_:b.g_s.lgs-
http{:/lwww" rnooc-l!st.c*n"r/courselbig-data-rrrathematical-mgdellinq-fut*relearn

2LAM22Os-Mathematica I control theory

L-T-P-S:3-1-0-0 Credits: 4 Prerequisite: NIL
Mapping of Course outcomes (CO) with program outcomes (PO):

co
No:

Course out come POlPSO BTt

t Develop conditions for the controllability and observability of
the linear control systems and validate with suitable
example.

POl 3

2 Obtain conditions for the controllability and observability for

thc nonlinear control systems and illustrate with suitable
example.

PO1 3

3 Determine the stability for the linear and nonlinear control
systems.

PO1 3

4 Solve the optimal control problems for linear and nonlinear
control systems.

PO1 3

5yllabus:

Introduction Problems of mathematical control theory, Specific models. Controllability and observability for
linear systems linear differential equations, the controllability matrix, Rank condition, Kalman decomposition
and Observability. Controllability and observability for non-Linear systems Nonlinear differential equations,

V. APPA RAO



Linear systems Stable linear systems, Stable polynomials. The Routh theorem, Stability, observability, and
Liapunov equation, Stabilizability and controllability. Stability of non-Linear systems The main stability test,
Linearization, The Liapunov function method, LaSalle's theorem Necessary conditions for stabilizability. Optimal
controllability Bellman's equation and the value function. The linear regulator and stabilization, lmpulse control
problems, an optimal stopping problem. lterations of convex mappings.

Suggested books:

L. JerzyZabczyk, Mathematical ControlTheory:An Introduction, Birkhauser, Boston, Springer.
2. S.Barnett, R.G. Cameron, Introduction to mathematical control theory, Clarendon Press.
3. E.D.Sontag, Mathematical controltheory: Deterministic finite dimensionalsystems, Springer.
4. John B. Baillieul, ,J.C. Willems, Mathematicalcontrol theory, Springcr

[-T-P-S:3-1-0-0

214M2206-Dyna m ica I Syste ms

Credits: 4 Prerequisite: NIL

co
No:

Course out come POlPSO BTL

L Describe Periodic points, graphs, stabilitypnd bifurcation. PO6 2

2 lllustrate itineraries, transition graphs, contor sets and their
applications.

PO6 3

3 Demonstrate invariant sets, Chaotic Attractors, Lyapunov Exponents

and their applications.
PO6 3

4 Apply periodic points of higher dimensional maps to dynamical

systems.
PO6 3

Mapping of Course outcomes (CO) with program outcomes (pO):
Syllabus:

Iteration of functions as dynamics: One dimensional maps. Functions with several variables Periodic points of
one dimensional maps: Periodic points, lteration using the graph, Stability of periodic points, Critical points and
Basins, Bifurcation of periodic points. ltineraries for one-dimensional maps: Periodic points from transition
Graphs, Topological Transitivity, Cantor sets, Piecewise expanding maps and sub shifts, Applications

Invariant sets for one dimensional maps: Limit sets, Chaotic Attractors, Lyapunov Exponents Invariant
measures, Applications. Periodic points of Higher Dimensional maps: Dynamics of Linear maps, classification of
periodic points, stable manifolds, Hyperbolic Toralautomorphisms, Applications.

Suggested books:

t. R. Clark Robinson, An Introduction to Dynamical Systems- continuous and discrete, Second Edition, AMS
2, Anatole Katok, Introduction to Modern theory of Dynamical systems, Cambridge University press.

3. Bnris Hasselhlatt, Anatole Katnk, Firsf fnttrsp in Dynamirs'rnrith a PAn0rfrmA nf Recent Dnvnlcpmnntn,
Cam bridge U niversity press.

'-#$:'l,.1li'?t*::
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2LAM22O7 - Adva nced N umerica I Ana lysis

L-T-P-S:3-0-2-0 Credits:4 Prerequisite: NIL
Mapping of Course outcomes (CO) with program outcomes (PO):

co
No:

Course out come POIPSO BTL

I Determine the Eigen values of a matrix by various

techniques.

PO4

PO4

3

32 Apply finite difference method to solve initial value
problems.

3 Obtain the solutions of second order PDE. PO4 3

4 Apply Galerkins, Rayleigh-Ritz methods and their
compatibility.

PO4 3

5 Verify the solutions of PDE through MATLAB PO3 3

Syllabus:

Computations of Eigen Values of a Matrix: Power method for dominant, sub-dohinant and smallest Eigen-

values, Method of inflation, Jacobi, Givens and Householder methods for symmetric matrices, LR and QR
methods. InitialValue Problems: Multistep methods, their error analysis and stability analysis. Finite Difference
method: Review of finite difference operators, finite difference methods. Elliptic PDE: Five point formulae for
Laplacian, replacement for Dirichlet and Neumann's boundary conditions, curved boundaries, solution on a
rectangular domain, block tri-diagonal form and its solution using method of Hackney, condition of
convergence. Parabolic PDE: Concept of compatibility, convergence and stability, Explicit, full implicit, Crank-
Nicholson, du-Fort and Frankel scheme, ADI methods to solve two-dimensional equations with error analysis.
Hyperbolic PDE: Solution of hyperbolic equations using FD, and Method of characteristics Limitations and Error
analysis. Weighted residual methods: Collocation, least squares, Galerkins, Rayleigh-Ritz methods and their
compatibility.

Suggested books:

1. Gerald, C. F. and Wheatly P. O., "Applied NumericalAnalysis",6th Ed., Addison-Wesley Publishing
2. Smith, G.D., " Numerical Solution of Partial Differential Equations", Oxford University Press.
3. Jain, M. K., " Numerical Solution of Differential Equations", John Wiley.
4. Fausett, L. V., "Applied Numerical Analysis", Prentice Hall, 2nd Ed.

5. Froberg, C. E., "lntroduction to NumericalAnalysis",2ndEd.,Addison Wesley.

,ffi"oRAo
Oept. d Mathematics

&(ef,'(Aiemod to bc UniversitY)
Green Fief dt, Vaddaswar am'522 3Q2.

Guntur Dlst.' A.P., lndil'



Mapping of Course outcomes (CO) with program outcomes (PO):

CO No: Course out come POIPSO BTL

t Describe various fundamental results of number theory PO6 2

2 Demonstrate Residue systems and Quadratic residues. PO6

PO5

3

3 lllustrate Mobius function,fi nite and infinite continued fractions. 3

4 Demonstrate the concepts of cryptography, public key cryptography, RSA

and their applications.
POl 3

Syllabus:

21, 4M2208-N u mber Th eo ry

L-T-P-S:3-L-0-0 Credits: 4 Prerequisite: NIL

Divisibility, Euclidean algorithm, Linear Diophantine equations, Prime numbers, Fundamental theorem of
arithmetic, Prime number theorem (statement only). Congruence's, solutions of linear congruence's, Chinese
Remainder Theorem, Euler's totient function, Euler-Fermat theorem, Wilson's theorem, non-linear
congruence's, Hensel's lemma, primitive roots and power residues. Polynomial congruence's. Reduced residue
systems. Quadratic residues, quadratic reciprocity, and the Jacobi symbols. The greatest integer function,
Arithmetic functions, Mobius function and Mobius invcrsion formula. Finite continued fractions, infinite
continued fractions, approximation to irrational numbers. Introduction to cryptography, public key
cryptography, RSA.

Suggested books:

t. Niven 1., Zuckerman H. S., and Montgomery H. 1., "An Introduction to the Theory of Numbers", John
Wiley & Sons (5th Ed.)

2. Hardy, G., H. and Wright, E. M, "An lntroduction to the Theory of Numbers ", Oxford University press
(6th Ed.)

3. Burton D., M., "Elementary NumberTheory", McGraw Hill (7th Ed.)
4, Andrews G. E., "Number Theory", Dover Publications
5. Koblitz N., A Course in Number Theory and Cryptography, Springer (2nd Ed.).

2LAM22O9-Applied Stochastic Processes

L-T-P-S:3-1-0-0 Credits:4 Prerequisite: NIL
Mapping of Course outcomes (CO) with program outcomes (pO):

CO No: Course out come PO BTt

t Dcscribe the concept of Markov process and Discre time Markov models. PO6 2

2 DerrrulrsUute Poisson Process and continuous Markov models. POr; 3

3 lllustrate generalized Markov models and Queueing models. PO6 3

4 Demonstrate the concepts of Brownian motions and applications POl 3

a

(1Cde RAo
etfoept. of tfi athomatics

i.! jg ou uaiversily)Gi
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Syllabus:

Discrete-Time Markov Models: Discrete-Time Markov Chains, Transient Distributions, Occupancy Times,
Limiting Behaviour, First-Passage Times. Poisson Processes: Poisson Processes, Superposition of Poisson
Processes, Thinning of a Poisson Process, Compound Poisson Processes. Continuous-Time Markov Models:
Continuous-Time Markov Chains, Transient Analysis: Uniformization, Occupancy Times, Limiting Behaviour, And
First-Passage Times. Generalized Markov Models: Renewal Processes, Cumulative Processes, and Semi-Markov
Processes. Queueing Models: Queueing Systems, Single-Station Queues, Birth and Death Queues. Brownian
Motion: Standard Brownian Motion, Brownian Motion, First-Passage Times, Martingales and Semi martingales,
Black Scholes Formula.

Suggested books:

L. V. G. Kulkarni, Introduction to modeling and analysis of stochastic systems, second edition, Springer.
2. S. M. Ross, Stochastic processes, second edition, Wiley.
3. S. Karlin and H. M. Taylor, A first course in stochastic processes, second edition, Academic Press.
4. S. M. Ross, Introduction to Probability Models, tenth edition, Academic Press.

L-T-P-S:3-1-0-0

21AM,L2O6-Tech n i ca I S ki | |

Credits:4 Prerequisite: NIL

Syllabus:

Calculus, linear algebra, algebraic and ordinary differential equations, equation simplification, and equation
manipulation using symbolic computation. Probability Distribution: Fit continuous and discrete distributions,
use statistical plots to evaluate goodness-of-fit, compute probability density functions and cumulative
distribution functions, and generate random and quasi-random numbers from probability distributions.
Functions for fitting curves and surfaces to data. Exploratory data analysis, pre-process and post-process data,
compare candidate models, and remove outliers. Regression analysis using the linear and nonlinear models. Non
parametric modelling techniques, such as splines, interpolation, and smoothing. Functions for finding
parameters that minimize or maximize objectives while satisfying constraints. Linear programming (LP), mixed-
integer linear programming (MILP), quadratic programming (QP), nonlinear programming (NLp), constrained
linear least squares, nonlinear least squares, and nonlinear equations.

Text books:

P. Mohana Shankar, Differential Equations: A Problem Solving Approach Based on MATLAB, CRC
l edition {23 May 2018).
cesar Perez Lopez, MATLAB optimization Techniques, Apress Academic, Springer,2014.
Reference Books:

1. Xue, Dingyu and YangQuan Chen, Solving Applied Mathematical problems with MATLAB,CRC press,

laylar & Frances, Boca Ratcn, 2009"
Nikolaos Ploskas and Nikolaos Samaras, Linear Programming Using MATLAB, 1 edition 2017, Springer.

BTASEIION J.CurVe Fitting With MATLAB, LINEAR and NON LINEAR REGRESSION. INTERPoLATIoN,
Cre*te5pace !ndependent Fublishing Flatfe:m, ?016, USA.

PPA RAO
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DAC MEETING AGENDA
DAC-1 meeting held on 19th May, 2021at 10.00 A.M.

Venue: VirtualMode
D.A.C. No. I/2020-21,

The following points were discussed in the Departmental Academic Committee meeting held on tg-05-202L
virtually at 10.00 A.M.

Link:

https ;/ltq;l nr g. mic-r_*:_*fi. c*nr/llmectqp-
jai*1I9%3a?d59*9d9'&t*1&2cl822edE25dedb$,d9A%4{}thrE.ad.tacvZl16}-}.33*1A73}4?*r**xt*,t*"lb*taZZttdY*ZZ%

3a%228fi8cc83e.a54{ 47*7-a*3t-73a|pbba74f3%22%}"r%22*id%22%3a"/oV?7e3V74&6-0ffic-4c&?-9ra2-
7$00fbb20be4%22%7rl

AGENDA of the meetine: to discuss academic related issues & inclusion of new courses ,/disciplines in the
department

As per the agenda, the following points were discussed. After that, reviewed and resolved the following items

To revise the P.G. Program-M.Sc. (Applied Mathematics) existing syllabus along with the structure
with Electives and without Streams to be admitted students for the Academic Year 2021,-2022.
As per the Dean {Academics} guidelines to inccrporate Cne of the English Proficiency Courses in the
appropriate semester of the program.
As per the guidelines, the Department Academic Committee members discussed
and resolved that to include Two Courses "Design Thinking and Innovation (DTl) - ! & 2" in
Semester-2 and 3 respectively into the Curriculum of Y21 admit batch of M.Sc. (Applied
Mathematics) students.

To carry out the Department Faculty Collaborative Research Work with the Industry Persons in
order to improve the R&D activity.
To establish MOU's between the Department Faculty and the other University Faculty to carry out
collaborative projects/research work.

urfbPr Rl3
i,to,-"t Mqthg11l:,t:

n *|:i;:*?i H":: 
"', 
*";ll' 5.6l

",';:l 
r": :L'[t ;*[i*;122 30 2
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BOS Meeting (Preceding an Academic Year)

AGENDA and RESOLUTIONS

AGENDA ITEM-I

L.Confirmation of Minutes of the previous meeting of the Board of Studies I Approved

AGENDA ITEM-2

lnY21, regulation, combined DTI-1and DTI-2 courses and renamed as I Approved
D.T.t.

It was resolved to combine DTI-1 and DTI-2 from the program as per the guidelines of the Dean (Academics).

BliM:


