;ﬂm St. Albert’s College (Autonomous),
Ernakulam
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MATIOMTOU: MATHEMATICAL METHODS

Course Instructos

Namge Sem, Programme & Batch Email

Sem I, B.S¢(Complementary),

2020-2021
1 Duration of Course:
No Activity Duration

Contact hours 72(Including assignments)
2 Assessment ( CAE & ESE) (s
78

Total

Remedial Sessions Peer Tutoring Tutorials (need 6
based & Optional)

I1.Course Objectives:

* calculate partial derivatives of functions of several variables.

« calculate the rank of a matrix.

* compute summation of infinite series.

« solve system of equations using matrix method.

+ determine the characteristic roots and characteristic vectors of a M
+ analyse various numerical methods

+ find roots of equations by numerical methods

atrix.

i Course Delivery Plan
This course is a course requiring lot of student centric learning processes. The teaching
methods include lectures, discussions, assignments, ete.
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ye \ St. Albert’s College (Autonomous)

' GRAPH THEORY AND METRIC SPACES

P g

I. Course Instructor

Name _ Sem, Programme & Batch | Email

w Sem 6, B.Sc. Mathematics, 2020-21 |

I Duration of Course:

No Activity Duration
1 Contact hours 80
2 Assessment (. 3
83
Remedial Sessions / Peer Tutoring/ Tutorials ( need 7

based & Optional)

Il Course Objectives:

® Familiarise the basic concepts and famous applications of graph theory

® Leam about the basics of metric spaces and topology

IV. Course Delivery Plan ]
Topics Session No & Date(s)

Topics Session No & Date(s)
These are the topics to be covered in

the modules

An introduction to graph. Definition of a  (2-12-2020 1o 09-12-2020
Graph, Graphs as models, More

definitions, Vertex Degrees, Sub graphs,

Paths and cycles The matrix

representation of graphs (definition &

example only)

12-2020 10 18-2-2021

Trees and connectivity. Definitions and
Simple properties, Bridges, Spanning
trees, Cut vertices and connectivity. Euler

Methodology and
Duration
Methodology and
Duration

Lectures

Description of real life
examples

Class discussions

Lectures
Deseription of real lite
examples




Tours and Hamiltonian Cycles .Euler’s
Tours, The Chinese postman problem
.Hamiltonian graphs, The travelling
salesman problem

Metric spaces - definitions and examples,
open sets, closed sets, cantor set

19-02-2020 10 20-03-2021

Convergence, completeness, continuous 21-03-2021 to 31-03-2021

mapping
V. Innovative Learning Programmes
Name of Programme Duration Type
Group Discussion and 5 Hour Research Based
presentation of Learning
challenging exercises
from the text book
Know The Genius - Do 4 Hours Literature
literature review and do Review/Flipped
a presentation (of 15 Learning

minutes) about the
famous mathematicians
involved in the area of
study

VI. Assignments and Seminars

Assignments
No Topics Activity Submission Deadlines
Assignment  Assignmen Preparation of  Assignment 1 :

ton given  assignment 6" January

topic 2020 2020

Assignment 2 :
4™ February

2021 2021

Class discussions

Lectures

Description of real life
cxamples

Class discussions
Problem Solving
Lectures

Class discussions

Proposed Time
5th Week
onwards

8th Week
onwards

Submit the assignment book
on or before 16" January

Submit the assignment book
on or before 14™ February

Note: Failure to submit the assignment on the date mentioned will result in 0 marks for the
assignment. Requests for extension of dates for submission not entertained.

VII.
95-100% 5

Attendance (one component in class participation):




<78 Not eligible for appenring for FSF

VL Required reading:

John Clark Derek Allen Holton - A first look at graph theory. Allied Publishers

G F Simmons - Introduction to Topology and Modern Analysis

Douglas B West Peter Grossman - Introduction to Graph Theory

W.D Wallis - A Biginner's Guide to Discrete Mathematics, Springer

R. Balaknshnan. K. Ranganathan - A textbook of Graph Theory, Springer International
Edition

® S.Arumugham. S. Ramachandran - Invitation to Graph Theory, Scitech. Peter Grossman,
® 1K Shamma - : Discrete Mathematics(2™ edition). (Macmillion)

® S A Choudam -A First Course in Graph Theory ( Macmillian )



$IS1019XA SB[ 0L 0z0g/T1/11

so[npow
a4} ul Pa1aA0d aq 03 $o1do} AUy a1e ISAYL

(s)areq
uonem( pue A30]0poyISIN 2 ON UOISSdS sordo].
*5 SIBUTWAG ‘SIUSWUSISSE ‘SUOISSNISIP ‘Sa1njoa] apnjout spoyjow
Suryoea) Ay, *$9553001d FUILLILI] OLIUID JUIPNIS JO 10] Surinba1 98100 € ST 9SIN0D SIY,
uvld AIOAIP( 98In0D) M

"XLIJRW © 9ZI[BUOSEIP 0} ‘2]q1ss0d UdyM ‘SaoLIBw JO sooedsuado s
*$10)99AU3313 pue sanjeAuasio sindwod o} sjetwoukjod d1sLIJOBIRYD IS
A[[eotnawoad s10309AusS1o pue san[eAussie augsd
“XLIJEW © JO SI0J00AUSSIa PUR SAN[BAUISID oY) put]
"0} SOIWIOU0O]

“Ansiway? ‘saIsAyd Ul eigeble Jesul| o suoneolidde 1sepiv syl puly e

swesAs yons o sentedoid ayj Jo swos

YSI[qRISA PUE WAISAS OTeIqad]e J0ensqe Ue se sooeds 10]09A puBISIOpU) ®

RETNRREIG T ETIA Ul | |

(reuondQ 2 paseq
9  poou ) s[eroIn /3unon], 1954 /SUOISSIS [EIPIWIY
96 reor,
9 (HSH 7 VD ) JU2WssIssy 4
(syuswiuBisse 3uipnpPUD6 $INOY 1283U0D) 1
uopeInq fianoy ON
198.1Nn0) Jo uoneang 1

12-0T02° 0S4 9 WS

[rewyq w yoreg spowtuesdold ‘wog aweN
103dnaisuj 3s.1no)

VIgaIOTY AVANIT :LIPOLIDILVIN %
(snowouojny) 3

abs|joD s uaq|V 1S (-

ON.. N
s



wd (611
J1012q Wo0asse]) ANFoon
o1 JudmuFisse ay mugng

t

yawudisse so[duexa

1202 Jo sitpue
Amenuer qige  wonuiedarg  aords 101097 [ wdwudissy

SaUTPRA(] notssnugng Ananoy sordog, ON

SyuIWudissy
sieunuag pue syjuawudissy [

51d3Ju0d pue
SW3aJ0ay3 jo s3|dwexa

¥33M puz 8ujusea) jenuaysadxy SINOH § Yiim suogeisny||

50apIn 3uisn
sajdwexa pue 3eds

AB3M T Suiuiea |equaadxy INOH T JO123A JO UOQEeSI|2NSIA

2wl pasodoud

S3S1019X3
sse|) ‘saIm3osT ‘go

'S3SI019XD
sse|D) ‘salnad ‘an

S351019Xa SSB[D)
‘SUOISSNOSI(] ‘$2INJ037]

so[dwexo y)m uonensn|(|
SUOISSNOSI(]

$21N1007]

adAL uoueing awweldoid jo awep
sawrure1go.ad uruaea aaneaouu| 1

‘XUlewW [euoderp-ui] ‘uonesizuoIep
“10102AUdTIT “SANOIANNW JLIWOA.
‘aoeds uadig ‘sanmdidninuw >reiqad[y ‘uonznbs
1202/¥0/8C JNSLIDIOBIBYD) (SI0109AUITID pue sanfeauadig
OL 1202/£0/0€

-Soudrodjru jo xoput pue wuar0diy

"1ayjoue O} SISEq B WO1J XLIBL UONISURI] 'SISBq

PaI3pIO PaxXy B O} JANEB[AL ] JO NLOBJ\ 'SISBq

palapl0  uondduuod  xinepy  wsydiowost

[C0T/€0/6T 1eswr “AijnN pue Nuey a3uel pue [awIdy
OL 120T /20/9C ‘suoneuuojsuen 1eaur] s3urddew reaur

‘siseq
pue dduapuadopur teaur| 1as Juruueds

1202/20/52 'S10199A JO UOLBUIQUIOD 1BaLl| “sadedsqns
's3oeds 101294 “XUjEW [BUOSOLLIO "XLLEBLW ©

OL 020Z/10/97  JO as1aaul JYFLL pUB 1| "SIILNEW d[qUIdAL]

suonenba Jo suwaysss

JUQISISUOD “LWLIO | [BLLLIOU “UEL ULUN[OD "XLIe
€ JO YURL "SIILBLW JUI(EAINDI MO SUWnjod
JO 22UPUAdIPUL 1AL *(SULLUN[OD) SO

JO SUOLUIQUUIODY Juaut [ SQILNDWE UO[AYI- oL
PANPIL SO JJUWLIIF | UOHEUILULD ueissne)

JO 882001 Ay IR AU suoenbd
1RUL| JO SWAISAS suotenba daualagjp

puu suotienba 1waul] Jo SWasAs Anawoad

vue soouu jo suoneatdde swos
120T/10/ST  AQ Pano[[0) SESIIUIBW JO BIGIT[E JO ML Y




Briltiiea uasiuan |
‘ruopeadde g pue eigebly seeu-BueRg BAGIY o (NNN2) UANIRA ALY MAN DB S1BAL 4
Buiieay vipu (B4 8onuald useosddy Susioan w o igafly ieaur UBsaEling 5 9

ST
Hd 'UoNIp3 pug 'esqably Jeau ‘sousds 3 8duaiMe pue [@sul [ pIouy Bieapsty o S 5

G102 wbuudg (sonsusyien
xa) aenpesbispun wonip3 payl) b auog  eigalpy e - By LGEISLS Y

uosInag iqabpy mau Ae ) pine s

IADS]T JO JULKWI UB §007 S58ie SIWBCEDY
(UONIP3 PUOIRS) UONONPOAU| Uy BJQably Jeaui - €150 g LGRS LOSLOIE CIBLOIN 7

(2002)pu022Q 153udQ "EIQIF[Y’ JEUr] dISEE LOSLIGOY { f PUB Mg S

:utpeas pasinboy A

47 10j Buraeadde 10) 3|qIB113 JoN

i L IL R
4 Yo ¥tON
£ Yalamsy
v Yazatlo
J(uonednded ssep ur jusuodwion suov) duepusily  AJ

POUIDIADAQ JOU QOIS IY I 40f SIBP |0 UL i i,.,;:b;k JUS SIS
Y] AU] VYA WIS }1\ PRUQLI WU JIDP I} UQ JUIUUTINSO D) Iy Of JUAfLED o i
! O ul ! (% (s A 1

audy uaga

YRR
wid 6y 11 JUWUB LYY TRy 18}
210J0g WOIENE| ) 2]BOOL) o RELTEAY

0] JUBLIUAISEE oY) NGNS 07 [y oy woteivdalg uadly ¢ wawudissy



s St. Albert’s College (Autonomous)

IHE\ e TCRT0319 BASIC TOPOLOGY

Course Instructor
Name

Sem, Programme& Batch

Jeema Jose

Sem 1 MSc ,2020-21

I, Duration of Course:

No Activity

1 Contact hours

2 Assessment ( CAE & ESE)
Total

Remedial Sessions/Peer Tutoring/Tutorials (
need based & Optional)

ll.Course Objectives:

e Work with topological definitions and theorems

necessary or why a statement is not true
Drav pictures 1o represent topological ideas

| Email

’jeemajose@alberts.edu.in
r

Duration
90(Including assignments)

6

96
6

Produce examples and counter examples that illustrate why thcorem hypotheses are

Formulate conjectures about topological concepts and test these conjectures.
N o R

Use topological ideas (e.g., homeomorphisms, fundamental group) to classify spaces.
Present mathematical arguments both orally and in writing.

[ ]
[ ]
e Prove topological statements
[ ]
[ ]

II.  Course Delivery Plan

This course is a course requiring lot of student centric learning processes. The teaching methods include

lectures, discussions, assignments, Seminars etc.

Topics Session No &
Date(s)

These are the topics to be covered in the
modules

Methodology and Duration



Topological Spaces: Definition of a 15/12/2020 Lectures
topological space — Examples of Discussions
topological spaces-Bases and subbases — Videos
subspaces. [llustration with examples
Basic concepts: Closed sets and Closures —
Neighbourhoods, Interior and
Accumulation points — Continuity and 16/12/2020 TO Lectures, Discussions,
Related Concepts — Making functions 04/01/2021 Class exercises

continuous , Quotient spaces

Smallness
Connectedness

Spaces with special properties :-
conditions on a space,

Spaces with special properties :- Local

connectedness and Paths

05/01/2021 TO
27/01/2021

GD, Lectures, Class
exercises, Presentations by
students

GD, Lectures, Class
exercises

28/01/2021 TO

Separation axioms:- Hierarchy of 06/03/2021 Visualisation of examples
separation axioms using GEOGEBRA
lll.  Innovative Learning vqoo_.m::dmm
Name of Programme Duration Type ' _Proposed Time
Visualisation of 1 Hour mxum:m::m_ _.mmﬂ:_:m 18t Week
topologically m
equivalent objects
using videos ey
lllustrations with 5 Hours Experiential learning  2nd Week
examples of theorems
and concepts ) . R
Visualisation of 3hrs mxvmzma_m_ learning 6" week

examples using
GEOGEBRA

IV. Assignments and Seminars
Assignments

No Topics Activity
Assignment  Assignment Preparation of 23rd Jan 2021
on given assignment
topic
Seminar PowerPoint  PowerPoint 13/02/2021 to
presentation Presentation  03/03/2021
on given for a
topic presentation
of 30 minutes
duration

Note: Failure to submit the assignment on the date mention

Submission Deadlines

Submit the assignment to
Google Classroom before

11 pm on 24" Jan 2021

Submit the report before 11
th Feb

S
will resultn’ e marks \ex %w E,am\::a:p

:J




V.

Q()-03°,

85-90%

VI. Required reading:
1. K.D Joshi . Introduction to General Topology . Wiley Eastern Ltd, 1984
2. George F. Simmons, Introduction to Topology and Modemn Analysis, McGrawHill Book

J

Company.1963

(0%}

2004

) Ot s

Attendance (one component in class participation):

4

Not eligible for appearing for ESE

.M. Singer &J.A. Thorpe .Lecture Notes on Elementary Topology &Geometry, Springer Verlag

_ Munkres J.R. Topology-A First Course, Prentice Hall of India Pvt. Ltd., New Delhi, 2000.
J.L Kelley, General Topology, Van Nostrand, Reinhold Co., New York, 1995.

Stephen Willard, General Topology, Addison-Wesley.

Dugundji, Topology, Universal Book Stall, New Delhi.



\ St. Albert’s College (Autonomous)

r PMT3CRT0219 - PARTIAL DIFFERENTIAL EQUATIONS

1. Course Instructor

Name

Sem, Programme & Batch Email |

' Sem 3, M.Sc. Mathematics, 202021 |

II.  Duration of Course:

No Activity

Contact hours

Assessment ( CAE & [SE)

Total

Remedial Sessions/Peer Tutoring/Tutorials ( need
based & Optional)

o —

III. ~ Course Objectives:

Duration
75

5

80

10

e To learn about Pfaffian differential forms and equations and Solution of Pfaffian differential

equations in three variables

¢ To understand about Linear equations of first order and their solutions
e To study about Nonlinear partial differential equation of the first order and their solutions using

Charpits Method and Jacobi's Method
e To learn more about Laplace Equations and its solutions

Iv. Course Delivery Plan
Topics Session No & Date(s)

Session No & Date(s)

These are the topics to be covered in

the modules

Module 1: Methods of solutions of dx/P - 01/006/20
dy/Q = dz/R. Orthogonal trajeclories of a

system of curves on a surface, Plaf
differential forms and cquations. Solution
of Pfaffian differential equations in three
variables, Partial differential equations
Origins of first order partial differentia
equation,

y(07/07/20

Methodology and
Duration
Mcthodology and Duration

Lectures, Discussions,
Assignments, Class
exereises




Module 2 Fnear equations ot fiest order 0007 20t 0 00 0 Lectires, Discussions,

Integral surtaces passing through a given

cune ,/,:,_ _,..:;”,,, arthogonal o a iven R

AN ot s ces, Nonhinear partial

dierential equation of the st onder

Companble svstems of fiest onder equations
Charpits Mothod. Spectal types of Test

ander equations, Nolutions satisiying piven

conditions

Module 3t Jacobi® s methad The ovigin of

second order equations, Linear partial

ditterential equations with constant eNOICises

coetlicients, Fquations with varable

cocticients.

Module & Separation of variables, Non 000 00 2010

linear equations ot the second onder

Blementary solutions of' Laplace equation,

Families of equipotential surthees, The two

dimensional Laplace Bquation Relation of

the Logarithmie potential o the

Fheory of Punctions,

Assignments, Class

LEOY 20 008 10 20 Lectures, Discussions,
Assignmenty, Class

Lectures, Student
Presentations, Discussions

M.
Innovative Learning Progranumes
Name of Progeanmime Duration Iype Proposed Time
Group Discussion and & Hour Research Based 5th Week
presentation of Learning onwards
challenging exercises
from the text book
Journey to Origin = Do 4 Hours Literature Sth Week
literature review and do Roview/Flipped onwards
a presentation (of 15 Learning
minutes) about the
origin and applications
of the famous PDEs,
VL. Assignments and Seminars
Na Topics Activity Submission Deadlines
Assignment 1 Assignmen Preparation off - 9% June 2020 Submit the assignment
Con given  assignment before 19" June 2020
topic
Assignment 2 Assignmen  Preparation of® 6" Septembe Submit the assignment
ton given  assignment 000 before To™ Sepramber 2000
topic

ailure (o upload the assignment 10 on the date mentioned will result in O marks for the
1ent. Requests for extension of daies for submission nor enferiained.




Module 2: Linear equations of first order. 09/07 20 to 09:09.20

Integral surfaces passing through a given

curve. Surfaces orthogonal to a given

system of surfaces. Nonlinear partial

differential equation of the first order .

Compatible systems of first order equations

. Charpits Method. Special types of first

order equations. Solutions satisfying given

conditions.

Module 3: Jacobi’ s method The origin of  [1/09/20 to 08/10/20
second order equations. Linear partial
differential equations with constant
coefficients. Equations with variable
coefficients.

Module 4: Separation of variables. Non
linear equations of the second order .
Elementary solutions of Laplace equation.
Families of equipotential surfaces. The two
dimensional Laplace Equation Relation of
the Logarithmic potential to the

Theory of Functions.

09/10/20 to 20°11:20

Lectures, Discussions,
Assignments, Class
exercises

Lectures, Discussions,
Assignments, Class
exercises

Lectures, Student
Presentations, Discussions

V.
Innovative Learning Programmes
Name of Programme Duration Type Proposed Time
Group Discussion and 5 Hour Research Based 5th Week
presentation of Learning onwards
challenging exercises
from the text book
Journey to Origin-Do 4 Hours Literature 8th Week
erature review and do Review/Flipped onwards
a presentation (of 15 Learning
minutes) about the
origin and applications
of the famous PDEs.
VL. Assignments and Seminars
No Topics Activity Submission Deadlines
Assignment | Assignmen Preparation of 9" June 2020 Submit the assignment

tongiven assignment
topic

Assignment 2 Assignmen Preparation of 6" September
tongiven assignment 2020
topic

load the assignment to on the date mentioned will

before 19" June 2020

Submit the assignment
before 16" September 2020

result in 0 marks for the

®ent. Requests for extension of dates Jfor submission not entertained




VII. Attendance (one component in class participation):
95-100% S

0098
NS00
N0-85"

S Yo

— 19 w2

Not cligible for appearing for ESE

V1il. Required reading:

e lan Sneddon , Elements of Partial Differential Equations, Mc Graw Hill Book Company

e Phoolan Prasad and Renuka Ravindran, Partial Differential Equations, New Age International
e K Sankara Rao, Introduction to Partial Differential Equations, Prentice Hall of India

e E T Copson, Partial Differential Equations, S Chand and Co




\ St. Albert’s College
| \ (Autonomous)
a2l

PMTICRT0419 - FUNCTIONAL ANALYSIS

Course Instructor

Name ,, Sem, Programme& Batch | Email
Divya Mary Daise S | Sem 3, M Sc Mathematics, divyamary@alberts.edu.in
12020-21 .

1. Duration of Course:

No Activity Duration
1 Contact hours 85(Including assignments)
2 Assessment (CAE & ESE) 5

Total 90

Remedial Sessions/Peer Tutoring/Tutorials (need 5
based & Optional)

[1.Course Objectives:
e To understand about some commonly used complete metric spaces

e To familiarise the concepts of normed spaces and Banach Spaces

To learn about Linear Operators, Bounded Linear Operators, Linear Functionals,

Bour

d Linear Funcuonals and Dual Spaces
To know about Innerproduct Spaces and Hilbert Spaces and the well known results like
Schwarz Inequality, Bessel's Inequality, Projection Theorem, Riesz Representation etc.

To learn about the Hilbert Adjoint Operalors and Adjoint Operators and the well known

1. Course Delivery Plan N







1. Assignments and Seminars
Assignments

No Topics Activity Submission Deadlines

Assignment 1~ Assignment  Preparation

20th July, 2020 Submit the assignment
on given of

before 27th July, 2020
lopic assignment
Assignment 2 Assignment  Preparation  24th August,
on given of 2020
topic assignment

Submit the assignment
before 30th August, 2020

Note: Failure to submit the assignment on the date mentioned will result in O marks for the
assignment. Requests for extension of dates for submission not entertained.

E.28:%:8?:mnoacozm:::n_mmm participation):
90-95% 4

85-90%
80-85%
75-80%

<73 Not eligible for appearing for ESE

V. Required reading:

Erwin Kreyszig, Introductory Functional Analysis with applications, John Wiley and sons,
New York

Limaye, B.V, Functional Analysis, New Age International (P) LTD, New Delhi, 2004
wMMMzosm. G.F, Introduction to Topology and Modern Analysis, McGraw —Hill, New York,

Siddigi, A.H, Functional Analysis with Applications, Tata McGraw —Hill, New Delhi, 1989




St. Albert’'s College (Autonomous)

L7021 . R a
REHN2E M1 1 TIVARIATE CATCTTES ANDINTEGRAL FRANSFORVS

b

herts edun

Lemarose g al

i Duration of Course
No Activity Duration

1 Contact hours 90(including assignments)
p CAE 8 ESE 6

ot 96

Remadial Sew
need based § (

ons/Peer Tutoning/Tutonals 6

Il.Course Objectives

Gortivatlivess, i @9 vers 272 103l derteatives of wartathe

. © Catcuiate g

. Koow fhie Mot value theoren Tor veOty vallae? T fors

me T Ol fsle

. “ f unolirie sty the sentnd feristiue el
. LFO0 st s N vatluers 1o o 1ol v e ] ar ael
i1 Course Delivery Plau
Plus course is & counse Toguityag lat o udoti votliag dow £ provevarn. 1he
QusCussions . essigiiicit: . Semibals o
Lo Moavas N & il /oannd Digeatiun
I'hese aie i Topie s o De covelod i U
hudule:
¥ SN VEAVET Laviwigo, Prublein wilving
4 \4\4
/
\




The directional derivative directional
derlvatives and continuity. the total
derivative, the 1otal derivative expressed in
terms of partial derivatives An application
of complex- valued funchong the matrix of
a linear function, the Jacobian matrix. the
matrix form of the chain rule. implicit
functions and extremum problems, the
mean value theorem for differentiable
functions

A sufficient condition for differentiability. a
sufficient condition for equality of mixed
partial derivatives. functions with non-zero
Jacobian determinant. the inverse function
theorem the implicit function theorem,
extrema of real- valued functions of one
variable extrema of real- valued functions
of severzl variables.

Integration. primitive mappings. partitions

of unity. change of vanables. differential
forms.

fll.  Innovative Learning Programmes

Name of Programme Duration Type
Visualisation of 1 Hour
dervatives
lllustrations with 5 Hours

examples of theorems
anc concepts
Visualisation of
examples using
GEOGEBRA

3hrs

< and Seminars

IV.  Assignme

Assignments
No Topics Actviny
Assigniment Assigniment  Preparation of
on given assignment
topic
Senunal Fowerl PowerPom U4/09/2020

Presenta

Presental
on given for a
lopic presentation

ol 30 minutes

duration

Note Failure 1o subnut 1
Jor-extension of dates Jor submission not entertatned

Experiential Learning

Expenential learning

Expenental learning

18t July 2020

Class exercises
[ectures
Discussions
Videns
[Mustration with examples

062020 TO

4082020

2502020 TO Lectures. Discussions.

Class exercises
04102020

GD. Lecturss, Class
exercises. Presentations by
students

5710 2020 TO
16/11/2020

Proposed Time
15 Week

2nd Week

8" week

Submitssion Deadlines

Submit the aasignment to
Google Classroom betore

26" July

Subinit the report betoge 2™

n 26/09/2020 Sep

wssignment on the date aentioned will result i O mar Ky for the assignment Requests

V. Attendance (one component in class participation):
nO nen . ™ |




85-90%

80-85%

75-80% I

<75

VI.

Not eligible for appearing for ESE

Required reading:
Tom APOSTOL, Mathematical Analysis, Second edition, Narosa Publishing House.

//u\yr,_.mxxcgz, _uznn_.v_omomZm:aBm:S_ Analysis, Third edition — International Student Edition K.D
Joshi | Introduction to General Topology , Wi ey Eastern Ltd, 1984

Limaye Balmohan Vishnu, Multivariate Analysis, Springer.

Satish Shirali and Harikrishnan, Multivariable Analysis, Springer




A
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P, St. Albert’s College

\A‘r (Autonomous)
% PMT3ICRT0419 OPTIMIZATION TECHNIQUES

Course Instructor

Name | Sem, Programme& Batch | Email
| Sem 111 MSc ,2020-21

I Duration of Course:
No Activity Duration
1 Contact hours 90(Including assignments)
2 Assessment ( CAE & ESE) 6

Total 96

Remedial Sessions/Peer Tutoring/Tutorials need 6

based & Optional)

[1.Course Objectives:
e Learn classical optimization tec
optimization.
e Know the basics of different evolutionary algorithms.
o Explain Integer programming techniques and apply different
optimization techniques to solve various models arising from

engineering areas.
e Ability to apply the theory of optimiz
to develop and for solving various types 0
e Ability to go in research by applying optimizatio
problems of Engincering and Technology.

hniques and numerical methods of

ation methods and algorithms
f optimization problems
n techniques in

11, Course Delivery Plan

vThis course is a course requiring lot of student centric learning processes, The teaching
ssignments, Seminars cte.

methods include lectures, discussions,




Topies

These are the topics 1o be covered in the

modules

Simplex Method, Canonical form of equations,

Simplex Method (Numerical Example), Simplex

Tableau, Finding the first BFS and artificial
variables, Degeneracy, Simplex multipliers,
Revised simplex method, Duality in LPP,
Duality theorems, Applications of Duality, Dual
simplex method, Summery of simplex
methods

I.L.P in two dimensional space - General I.L.P.
and M.I.L.P problems — cutting planes —
remarks on cutting plane methods — branch
and bound method — examples —general
description - the 0 - 1 variable

Goal programming. Graphs- definitions
and notation — minimum path problem —
spanning - tree of minimum length -
problem of minimum potential difference —
scheduling  of  sequential  activities -
maximum flow problem - duality in the
maximum  flow problem - generalized
problem of maximum flow.

Basic concepts ~ Taylor's series expansion

Session No & Methadology and Duration
Date(s)

01062020 TO Class exercises
08/07/2020 Lectures
Discussions

[lustration with examples

09/07/2020 TO
20/08/2020

Lectures, Discussions,
Class exercises

GD, Lectures, Class
exercises, Assignment.

21/08/2020 TO
25/09/2020

26/09/2020 TO GD, Lectures, Class

Fibonacer Search - golden  section 16/11/2020 exercises, Student
search Hooke and  Jeeves  search Presentations
algorithm — gradient projection search
Lagrange multipliers cquahty constraint
optinizaton,  constramed  derivatives
non-hnear— optumzaton:  Kuhn-Tucker
conds complimentary — Pivor
I Innovative Learning Programmes

Name of Programme Duration Type Proposed Time

Mustrations with 5 Hours taperiential learr Ist Week

examples of theorems
and concepts




T Assignments and Seminars

Assignments |
T Activity Submission Deadlines
No opics /
> t the assignment book
Assignment  Preparation 25th August Submi g
Assigniment / & " o o st "
on given
topic assignment

c ) it the report before
PowerPoint  PowerPoint 26092020 TO  Submi p

. # ]
presentation  Presentation 16112020 [7th November 2020
on given for a
van presentation
of 30
minutes
duration

{ a1 in 0 marks for the
Note: Failure to submit the assignmernt on the date mentioned will result in 5
) - : y ; ~ - 3 ql
assignmeni. Reguests for extension 3\&3@«\9. submission not entertained.
&7 r e /

V. Attendance (one componentin class participation):
90-95°, 4
85-90° N

x
(=]
V
n
n
E)
L]

ot eligible for appearing for ESE

V. Required reading:
KV Mital and ¢ Mohan,
Analysis, 3rd cdiion

2 Ravindran, Philips and Solber

Optimization Methods in Operation Research and Systems

g Operations Research Principle and Practice, 2nd
cdition, John Wiley and Sons
3.SS. Rao, Optimization Theory and Applications, 2 ng edition, New Age International
Pyt

4K Sharma, O
India | d

5 Hamdy A I'haha, Operations Research - Ay Introduction, 6 th
ofIndia Py | g

Petations Rescarch: [heor y and Applications, ipy edition, Macmillan

edition, Prentice Hall



5\ St. Albert's

PMT3CRTO119 - ADVA

College A>£o=oaocmv

NCED COMPLEX ANALYSIS

Course Instructor
Name

Sem, Programmeg, Batch

Emaijl
GOLDA MARY JOSEPH | Sem 3, M.Se. Zw%ogm:om ,2020-21]

,v mo_amBQO@m_conm‘mac.i
| ——

I Duration of Course:
Nao Activity Duration
1 Co _ hours 90
i \ssessmeng (CAE & 1:SE) 7
Total 97
Remedial § ns/Peey ,H,E.::.:x\:ﬁc_Clp_z (need 7
based & C_.J:osav .
HL  Course Objectives:
® Define the concept of Harmopig functiong
® Present the central ideas in the solution of Dirichlet’s problem
® Express concepts of convergence Sequences ang series of the complex functions,
® Express concepts of absolute anq uniform convergence of POWer series.
® Define the concepts of Taylor ang Laurent series.
¢ Demonstrate capacity for mathematicg] reasoning through analyzing, Proving and
explaining concepts from complex analysis
Iv, Course cn:ﬁ.; Plan
Topies
Topics

Session Ng & D
Session No & D

ate(s) ./_o:_oao_o
ate(s) 7?5»&5_0

Ihese are the
the moduley
Revision |

Ltopics (o pe

&Y and Duratjop
&
Covered in

&Y and Duratjop

1/6/20 Class CXQreisey
2/6/20()

3/6/20) Lecturey
4/6/20

3/6/20)




\*

Page PAGE

MERGEFORMAT 2

Harmonic Functions — Definitions and 08/06,20 to 07/07/20
Basic Propertics, The Mcan-Value Property,
Poisson’s Formula, Schwarz’s Theorem,
The Reflection Principle. A closer look at
Harmonic Functions — Functions with
Mean Value Property, Harnack’s Principle.
The Dirichlet's Problem — Subharmonic
fFunctions, Solution of Dirichlet’s Problem
Power Series Expansions — Weierstrass’s
theorem, The Taylor Series, The Laurent
Series Partial Fractions and Factorization —
Partial Fractions, Infinite Products,
Canonical Products, The Gamma Function.
Entire Functions — Jensen’s Formula,
Hadamard’s Theorem
The Riemann Zeta Function — The
Product Development, The Extension of
(s) to the Whole Plane, The Functional
Equation, The Zeroes of the Zeta
Function
Normal Families - Normality
Compactness, Arzela’s Theorem

09/07:20 to 09/09/20

11/09/20 to 08/10/20

and

The Riemann Mapping Theorem — 09/10/20 to 20/11:20
Statement and Proof, Boundary

Behaviour, Use of the Reflection

Principle

The Weierstrass’s Theory — The

Weierstrass’s - function. The

Equation

V. Innovative Learning Programmes

Class cxercises

[ectures

Class exercises

Lectures

Class exercises
Lectures

Class exercises
Lectures.

Name of Programme Duration Type Proposed Time
lllustration of Uniform 2hrs Experiential Learning 2" week of July
Convergence and
Point-wise Convergence
using Geogebra
Analysing 1hr Experiential learning 1* week of
October

equi-continuous family of
functions using Geogebra

VL
Assignments

Assignments and Seminars

The following Assign
presentation are individual assignments.

ment needs to be submitted to Google Classroom. Both the assignments &



\*
MERGEFORMAT 2

Page PAGE

o

0 Topics Activity
Assignment Ay ignmen Pre
Lon given
topic

Submission Deadlines
tionof  Assignment | © Submit the sy shment to
assignment 9™ June 2020 Google Classroom before

gnment2: 1,59 pm of due date
June 2020

gnment 3 ;

6" September

2020
Seminar PowerPoin - PowerPoint Thursday's of  Submit the assignment 2
1 Presentation July, August & days before the seminar

presentatio  for a September of
non given  presentation Course
topic of 10- 15
minutes
duration
Note: Failure to upload the assignment to Goo

gle Classroom on the date mentioned will result in ()
marks for the assignment. Requests for extensi

on of dates for submission not entertained.

VII. Attendance (one component in class participation):
95-100%

[SE N SN w

— N

Not eligible for appearing for ESE

VIII. Required reading:

1. Chaudhary B., The Elements of Complex Analysis, Wiley Eastern.

2. Cartan H., Elementary theory of Analytic Functions of one or several variable, Addison Wesley,
1973.

3. Conway J. B., Functions of one complex variable, Narosa publishing.
4. Lang S., Complex Analysis, Springer. _
5. H. A. Priestly, Introduction to Complex Analysis, Clarendon Press, Oxford, 1990.

6. Ponnuswamy S, Silverman H., Complex Variables with Applications
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\ St. Albert’s College 3:8:030:&

' PMT4CRTO119 SPECTRAL THEORY

R S S

Course Instructor

Name Sem, Programme & Batch Email
Divya Mary Daise S Sem 4, M.Sc. Mathematics. 2020-21 divyamary@alberts.edu.in
11, Duration of Course:
No Activity Duration
1 Contact hours 75
2 Assessment ( CAE & ESE) 5
Te 80
Remedial Sessions/Peer Tutoring/ Tutorials ( need 10
based & Optional)
III. " Course Objectives:
¢ Define and thoroughly explain Banach and Hilbert spaces and self-adjoint operators
. _Jamvmaamsz< prove and thoroughly explain central theorems like Category Theorem, Uniform
Boundedness Theorem, Open Mapping Theorem, Closed Graph Theorem, Banach Fixed Point
Theorem,
¢ Define and thoroughly explain the spectra of linear operators in finite dimensional normed
spaces,
* Define and thoroughly explain the spectral properties of bounded linear operators, compact
linear operators, bounded self adjoint linear Operators and projection operators.
I\, Caurse Delivery Plan
Topics Session No & Date(s) Methodology and
Duration
Topics

These are the topics to be covered in

Session No & Date(s) Methodology and Duration

the modules

Module 11 Reflexive Spaces, Category 04-01-2021 10
theorenm(stg

Bounded

Lectures, Discussions,

Iy), Unitorm 15-02-2021

Assignments, Class
1 (appheatons

eXercises
excluded), St g and Weak Convergence

Comvergence of Sequences of Operators

and Functionals, Open Mapping Theorem,

Closed Linear Operators, Closed Graph

Theorem




Module 2 Banach Fixed pomnt theorem,
Spectral theory in Finite Dimensional
Normed Spaces, Basic ( oncepts, Spectral
Properties of Bounded 1 mear Operators,
Further Properties of Resolvent and
Spectrum, Use of ( omplex: Analysis in
Spectral Theory

Module 3: Banach Algebras, Further
Properties of Banach Algebras, Compact
Lincar Operators on Normed spaces,
Further Properties of Compact Linear
Operators, Spectral Properties of compact
Linear Operators on rmed spaces,
Further Spectral Properties of Compact
Linear Operators

Madule 4: Spectral Properties of Bounded
Self adjoint lincar operators, Further
Spectral Propertics of Bounded Self
Adjoint Lincar Operators, Positive
Operators, Projection Operators, Further
Properties of Projections

A

Innovative | earning Programmes
Name of Programme Duration
Group Discussion and 5 Hour

presentation of
chalienging exercises
from the text book

VL. Assignments and Seminars

No Tapics Activiny

Assignment | Assignmen Preparation of
ton given @ssignment
topic

Assignment 2 Assignimen Preparanion of

tongnen assignment

topic

Nute |

assignment. Requests for extension of dutes |/

VI

e

ooy,

wilure 10 upload the assignment 1o on the

16-02-2021 10

lectures, Discussiong,
08-03-2021

Assignments, Class
exerciges

09-03-2021 to Lectures, Discussions,

09-04-2021 Assignments, C'lass
exercises
12-04-2021 to Lectures, Student
30-04-2021 Presentations, Discussions
Type Proposed Time
Research Based Sth Week
Learning onwards

Submission Deadlines
25" February Submit the assignment
2021 betore Sth March, 2020

14" March
2021

Subimit the assignment
betore 24" March 2021

date mentioned will resuls in () murky for the

ur submission not entertained

Attendance (one component in class participation):

S

Q



90-95%,
85-900,
R0-85%,

L =

Not

ble for appearing for ESF

VIII. Required reading:

Erwin Kreyszig, Introductory Functional Analysis with applications, John W,
New York

Limaye, B.V, Functional Analysis, New Age International (P) LTD, New Delhi, 2004
Simmons, G.F, Introduction to Topology and Modern Analysis, McGraw —Hill, New
York, 1963

Siddiqi, A.H, Functional Analysis with Applications, Tata McGraw —Hill, New
Delhi, 1989

Somasundaram. D, Functional Analysis, S.Viswanathan Pvt, Ltd, Madras, 1994
Vasistha, AR and Sharma LN, Functional analysis, Krishnan Prakasan Media (P) Ltd,
Meerut: 1995-9¢

M. Thamban Nair, Functional Analysis, A First Course, Prentice — Hall of India Pvt.
Ltd. 2008

Walter Rudin, Functional Analysis, TMH Edition, 1974,

iley and sons,




Course Instructor
,, Name

Divya Mary Daise S

L. Duration of Course:

No Activity

1 Contact hours

2 Assessment ( CAE & ESE)
Total

Sem, Programmeé& Batch

Sem 2 M Sc, 2020-21

Remedial Sessions/Peer Tutoring/ Tutorials ( need

based & Optional)

[1.Course Objectives:
e To understand the pasics of Python3
To familiarise the SymPy module

1. Course Delivery Plan

The teaching methods include lectures, discussions,

Topics

These are the topics to be covered in the
modules

An introduction to Python: Oﬁo.c_wao:m
and variables, creating strings, lists are
more powerful than string$, tuples, _.m

statements, if-then-else statements, if and

To learn about doing calculus with SymPy
To know about Interpolation and rootsearch us
To learn about Solving system of equations an

Session No &
Date(s)

ing Python3
d numerical

St. Albert’s College
(Autonomous)

PMT2CRT0319 - Numerical Analysis with Python3

Email

divyamary@alberts.edu.in

Duration

75(Including assignments and
Lab)

5
90
10

integration using Python3

assignments, Seminars etc.

Methodology and Duration

Lecture, Discussions,
Practical Sessions,
Programming Challenges

e




clif statements, combining conditions, the
difference between strings and numbers,
using for loops, while we are talking about
looping, using functions, parts of a
function, using modules, The functions abs,
float, int, len, max, min, range, sum,
complex numbers

Module 1: Defining Symbols and Symbolic
Operations, Working with Expressions,
Solving Equations and Plotting Using
SymPy, problems on factor finder,
summing a series and solving single
variable incqualitics

Module 2: Finding the limit of functions,
finding the derivative of functions,
higher-order derivatives and finding the
maxima and minima and finding the
integrals of functions are o be done. in the
section programming challenges, the
following problems - verify the continuity
of a function at a point, area between two
curves and finding the length of a curve

Module 3: Interpolation and Curve Fitting -
Polynomial Interpolation - Lagrange's
Method, Newton's Method and Limitations
of Polynomial Interpolation,

Roots of Equations - Method of Bisection
and Newton-Raphson Method.

Module 4: Gauss Elimination Method
(excluding Multiple Sets of Equations),
Doolittle's Decomposition Method only
from LU Decomposition Methods

Numerical ~ Integration, Newton-Cotes
Formulas, ﬁmvﬁoam_ rule, Simpson's rule
and Simpson's 3/8 rule.

II. Innovative Learning Programmes

puration
5 Hour

Name of Programme
Group Discussion and
presentation of
challenging programs
from the text book

Type
Research Based
Learning

Lecture, Discussions,
Practical Sessions,
Programming Challenges,
Student Presentations

Lecture, Discussions,
Practical Sessions,
Programming Challenges,
Student Presentations

Lecture, Discussions,
Practical Sessions,
Programming Challenges,
Student Presentations

Lecture, Discussions,
Practical Sessions,
Programming Challenges,
Student Presentations

Proposed Time
5th Week
onwards




Journey to Origin-Do 4 Hours Literature 8th Week
literature review and do Review/Flipped onwards
a presentation (of 15 Learning

minutes) about the
origins and most

common uses of the
Python Language

IIl. Assignments and Seminars

Assignments
No Topics Activity Submission Deadlines
Assignment 1 Assignment Preparation

on given of

topic assignment

Assignment 2 Assignment Preparation
on given of
topic assignment

Note: Failure to submit the assignment on the date mentioned will result in 0 marks for the
assignment. Requests for extension of dates for submission not entertained.

IV. Attendance (one component in class participation):

90-95% 4
85-90% 3
80-85% 2
75-80% 1

<75 Z&M:w?.» for appearing for ESE

V.  Required reading:
e Jason R Brigs , Python fo
Press
e Amit Saha, Doing
e Jaan Kiusalaas, Numerica
University Press.

¢ kids — a playful introduction to programming, No Starch

Math with Python, No Starch Press, mo;. .
| Methods in Engineering with Python3, Cambridge
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u" St. Albert’s College
/| \ (Autonomous)

( PMT2ORTHETO . Viewenre Theary and Tntegration

Course Instractor

Name Setn. Prograsiered Baneh il
Sen 2 M Se 2020-21
L. Duration of Course
No Activity Duration
C ontact howurs TNT wding assignments
2 sessment | CAF & ESE 3
an
Remedial Seswions  Peer Tororng, "Tutotuals 10
baned & Ontional
I.Course Objectives
° 1 etren Lhaasaro
- ! c c 2 e Wedan 3 s and
- ez i eI A WViciarsutc ¢ W Tl B nons
.
o ,

i C gurse Delivery Plan

The teachng methods mclude lootures | Sisousyioss s grnentn, Seminars S1TH

sroo o & Methodolugy and Duration

“Ct: »

I hiese are the lopaes o be vovorod b Wi

modules
Module | Lebesgue Meunuie Lecturen, Dincuzaivns,
Introductivi. L ebesgue ouiel IEahits e Laatgniinia, Class

alpebrg ol Lebenguc mesirable aots W CASELIAED

S

and mner appiosimation af Lebes
measurabic sete , Couniable additn ity
contmuity and Burel-Cantell Lo
Non measureable sets - The Caniat w0l and
Canter Lebespue funvhion




(&
T N

M\ St. Albert’s College
\

V (Autonomous)
M PMT2CRTO0519 - Measure Theory and Integration

Course Instructor
Name ' Sem, Programme& Batch Email

' Sem 2 M Sc¢ ,2020-21

1. Duration of Course:
No Activity Duration
1 Contact hours 75(Including assignments)
2 Assessment ( CAE & ESE) 5
Total 90

Remedial Sessions/Peer Tutoring/ Tutorials (need 10
based & Optional)

I1.Course Objectives:
e Tounderstand the concept of Lebesgue Measure
e To familiarise the concepts Lebesgue Measurable Functions and Lebesgue Integration
e Tolearn about General Measure Space, Measureable Functions and Integration over
General Measure Space
To know about Signed Measures
o To learn about Product Measures

1. Course Delivery Plan
The teaching methods include lectures, discussions, assignments, Seminars etc.

Topics Session No & Methodology and Duration
Date(s)

These are the topics to be covered in the

modules

Module 1: Lebesgue Measure: Lectures, Discussions,

Introduction, Lebesgue outer measure, The Assignments, Class

algebra of Lebesgue mesurable sets, Outer exercises

and inner approximation of Lebesguc
measurable sets , Countable additivity,
continuity and Borel-Cantelli Lemma -
Non measureable sets - The Canter set and
Canter Lebesgue function



Module 2: Lebesgue Measurable Functions
and Lebesgue Integration: Sums, products
and compositions — Sequential pointwise
limits and simple approximation — The
Riemann Integral — The Lebesgue integral
of a bounded measurable function over a
set of finite measure — The Lebesgue
integral of a measurable non negative
function — The general Lebesgue integral.

Module 3: General Measure Space and
Measureable Functions: Measures and
measurable sets — Signed Measures: The
Hanh and Jordan decompositions — The
Caratheodory measure induced by an outer
measure — Measureable functions

Module 4: Integration over General
Measure Space and Product Measures:
Integration of non negative meaurable
functions — Integration of general
mesurable functions — The Radon
Nikodym Theorem — Product measure: The
theorems of Fubini and Tonelli

Il.  Innovative Learning Programmes
Name of Programme Duration Type _
Group Discussion and 5 Hour Research Based
presentation of
challenging exercises
from the text book
Know The Genius - Do 4 Hours Literature
literature review and do
a presentation (of 15

Learning

Review/Flipped

Lectures, Discussions,
Assignments, Class
exercises

Lectures, Discussions,
Assignments, Class
exercises

Lectures, Student
Presentations, Discussions

Proposed Time
5th Week
onwards

8th Week
onwards

Learning
minutes) about the
famous mathematicians
involved in the area of
study
III.  Assignments and Seminars
Assignments
No Topics Activity Submission Deadlines
Assignment 1  Assignment  Preparation
on given of
topic assignment

S
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New Delir [ 9R&Reprim: 2000).

Elements of Integrztion. John Wilev & Sons. Inc New York, 1966
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L. Course Instructor
Name Sem, Programme& Batch

I GOLDA MARY JOSEPH ‘ Sem 4, M Sc. Mathcmatics, 2020-21

11 Duration of Course:
No
1 Contact hours

2 Assessment ( CAE & ESE)

.]UI.\I

Activity

Remedial Sessions,/ Peer 'l"ut()ring/"l"utmii:lls (need

based & Optonal)

III.  Course Objectives:

Identify the use of Dynamic Programming Models
Acquire a working knowled

M\“ St. Albert’s College (Autonomous)

\ PMT4CRT0419 - OPERATIONS RESEARCH

Email

! goldaméfy@albéritér.eidd.iﬁr '

Duration
75

7

82

8

ge of queuing models, a description of the underlying theory

and examples of their applications in the area of communication and transport

® Describe and explain the th
and its applications
Understand the concept of EOQ models and its types
Design a continuous or periodic review

eory of Markov Chains describe and motivate Little's formula

inventory-control system,

Provide an understanding of basic concepts in Operations Research Techniques for Analysis

and Modeling in computer applications

Iv. Course Delivery Plan
Topics Session No & Date(s)
Topics Session No & Date(s)

These are the topics to be covered in
the modules

Dynamic Programming Introduction ,
Problem 1- Minimum path problem.
Problem 2 -Single additive constraint,
addinvely separable retum. Problem 3

04-01-2021 (0
15-02-2021

- Skill Development

Methodology and
Duration

Methodology and Duration

Class exercises

Lectures



\Q

Page PAGE

MERGEFORMAT 2

Sgle multiphicative constramt, addiin ol
sepatable return, Problem 4 Sigle addiny
constramt, multiplicatively separable
return. Computational economy m DP
Scrial mulistage model. | xamples of
farlure .Decomposition . Backward and
lorward recurcion . Svstems with more than

one constramts Apphications of D P 1,

ONUNDOUS Systemes
Lonbmuoous hime random processes An ]h-(i}}“.‘,l o (‘[.I\w CRCICIses
aovample, I ormal defimtions and theory. the 0803200

assumptions reconsidered. Steady state
probabihnies. Birth death processes. The
Poisson process.

Lectures

09-03-2027 tn
Queucing Svstems Introduction. An 09-04-201 Class exercises
oxample. General Charactenstics. [ectures
Performance Measures. Relations Among
the performance Measures., Markovian
Queucing Models. The M 1 Model.
Limited Queue Capacity, Multiple Servers.,
An example. Finite Sources.
Inventory Models Introduction The 12-04-2021 to
classical Feonomic Order Quantity, A 30-04-2021
Numenical example, Sensitivity Analysis,
Non Zero lezd Time. The EOQ. with
shortages allowed The Production Lot size
(PLS)models The Newsboy Problem (a
single period model) (A Lot size reorder
pomt modcl. Vanable lead times. The
importance of selecting the night model.

Class exercises
Lectures

\.
Innovative Learning Programmes
Name of Programme Duration Type Proposed Time
SOLUTION OF DPP | Week Skill Development 3 week of
USING EXCEL January
Optimization using - I Day Experiential leamning 4™ Week of April
TORA(Temporary
Ordered Routing
Algorithm)

VI, Assignments and Seminars
Assignments

The following Assignment needs 10 be submitied o Google Classroom.

No Tupics Activity Subuission Deadlines



Page PAGE \*

MERGEFORMAT 2

Assignment  Assignmen Preparation of — Assignment 1 Submit the assignment to
ton given assignment 25" February Google Classroombefore
topic 2021 11.59 pm

Assignment 2
1" March 2021
Assignment 3 ¢
22" March
2021,
Assignment 4:
18" April 2021
Seminar PowerPoin - PowerPoint 3 and 4" Week — Submit the report 2 days
| Presentation of April before the seminar
presentatio  fova
non given  presentation
topic of 10- 15
minutes
duration
Note: Failure to upload the assignment to Google Classroom on the date mentioned will result in 0
marks for the assignment. Requests for extension of dates for submission not entertained.

VII. Attendance (one componentin class participation):

95-100% 5
90-95% 4
83-90% 3
80O-83% 2
75-80% 1
<75 Not eligible for appearing for ESE

VIII. Required reading:

1. K.V. Mital and C. Mohan, Optimization Methods in Operations Research and System Analysis, 3rd
edition, New Age International Pvt. Ltd..

2 A. Ravindran , Don T. Philips and James J. Solberg., Operations Research Principles and Practice,
2nd edition, John Wiley and Sons.

3. Fundamentals of Queueing Theory, Donald Gross, Carl M. Harris, 3rd edition, John Wiley and Sons.

4. Hamdy A. Taha, Operations Research — An Introduction, 6th edition, Prentice Hall of India Pvt. Ltd.

5. Man Mohan, P.K. Gupta and Kanti Swarup, Operations Research, Sultan Chand and Sons.

b
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E\\ St. Albert’s College (Autonomous)
4

\ PMTACRT0219 - ANALYTIC NUMBER THEORY

Course Instructor

Sem, Programme& Batch Email

Sem 4, M Sc. Mathematics, 2020-21 | jeemajose@alberts.edu.in

Duration of Course:
Activity Duration

O0)

\ssessment (CAL & I-S1%) 7

Total 97
Remedial Sessions/ Peer Futoring/Tutorials ( need 8
hised & Opronal)

Course Objectives:

Contact hours

Obtain a knowledge about various arithmetical functions such as the Mébius function p(n),
the Euler totient function ¢(n), the Mangoldt function A(n), Liouville’s function A(n), The
divisor function ga(n),..

To know the relation between these functions and properties of these functions

Finding Dirichlet product of two arithmetical functions and familiar with generalized
convolution

Obtain an idea about Big Oh function and asymptotically equivalent functions

Counting prime numbers not exceeding a given number.

To know prime number theorem and different equivalent conditions of prime number
theorem

To know congruence relations and solving a system of congruence relations

Understand the properties of congruence relations

Describe residue classes and reduced residue classes

Finding quadratic residues and quadratic nonresidues

Familiar with Legendre symbol and finding the value of Legendre symbol

To know Gauss lemma, reciprocity law and applications of these results.

Course Delivery Plan
Session No & Methodology and
Date(s) Duration

Fhese are the topics o be covered in the
modules

Anthmene Functons, Divichlet Multiplication and — 04-01-2021 o Cluss exereises
Averages of Arithimencal functions Arithimetic [8-02-2021
Functons, Dirchler Lectures



Multiplication:Introduction. The Maobius function
u(n).The Euler totient function d(n), a relation
connecting wand ¢. a product formula for
&(n).The Dirichlet product of arithmetical
functions. Dirichlet inversesand the Maobius
inversion tormula, The Mangoldt function
An).Multiplicative functions, Multiplicative
functions and DirichletMultiplication. The inverse
of a completely multiplicative function,The
Liouville's function A(n).The divisor tfunction
sa(n).Generalized convolutions Averages of
Arthmetical functions:Introduction, The big oh
notation. Asymptotic equality of functions. Eulers
summation formula,Some clementary asymptotic
formulas. The average order of d(n).The average
order of the divisor functions ca(n).The average
order of ¢(n).An application to the distribution of
Jattice points visible from the origin.The average
order of u(n) and of A(n).The partial sums of a
Dirichlet product. Applications to u(n) and of

A(1).
Some Elementary Theorems on the Distribution of  19-02-2021 to
Prime Numbers Introduction,Chebyshev’s 08-03-2021

functions y(x) and 9(x).Relation connecting %(x)
and 7(x).Some equivalent forms of the prime
number theorem.Inequalities for n(n) and Pn
Shapiro’s tauberian theorem.Applications of
Shapiro’s theoren, An asymptotic formula for the
partial sum Y 1 pp
09-03-2021 to
Congruences: Definitions and basic properties of 09-04-2021
congruences. Residue classes and complete residue
system. Linear congruences,Reduced residue
svstems and Euler-Fermat theorem.Polynomial
congruences modulo p.Lagrange’s theorem,
Applications of Lagrange’s theorem,Simultancous
linear congruences, The Chinese remainder theorem,
Applications of the Chinese remainder theorem.
Quadratic Residues, The Quadratic Reciprocity Law  12-04-2021 to
and Primitive Roots, Quadratic Residues, The 30-04-2021
Quadratic Reciprocity Law:Quadratic
residues.Legendre’s symbol and its
propertics,evaluation of (-1]p) and (2|p),Gauss’
|emma, The quadratic reciprocity law,Applications
of the reciprocity law.(Chapter 9:9.1 10 9.6)
Primitive Roots: The exponent of a number mod m,
Primitive roots, Primitive roots and reduced residuc
systems, The nonexistence of primitive roots mod
2a for a3, The existence of primitive root mod p for
odd primmes p. Primitive roots and quadratic
residucs..

Discussions
Problem Solving sessions

Class exercises

Lectures

Discussions,
' Student presentations

Class exercises

 Lectures

Problem solving sessions

Class exercises
Discussions

Lectures

Problem solving sessions




V.
Innovative L ecarning Programmes

Name of Programme Duration Type Proposed Time
Problem solving sessions 1 Week Skl Development 2nd week of
March
Problem solving cessions | day Skitl developement April
V. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom.

No Topics Activity Submission Deadlines
ARKIZRMen \ssrgnimeind Preparation of Submir the assignment o
1 on given assignment Assignment | Groogle Classre jom hefore
topic 4" March 2021 1100 pm
Assignment 2 Submut the assignment
IR7 Apnil 2021 through whats app
Seminar PowerPoimnt PowerPomt 2. 3 and 47 Submit the report 2 days
wesentation  Presentation Week of April hetore the seminar
1opIc presentation

of 20 minutcs

duration
Note Failure 10 upload the assignment to Google Classroom on the date mentioned will result in ()
marks for the assigrnment. Requests for extension of dates for submission not entertained.

V1 Attendance (one component in class participation):

S S
9[)-980 4
5S-90% 3
RO-R5Y 2
7580 !
78 Nat eligible for appearing for ENE

VIl. Required reading:

| Tom M ApostolInuoducton to Analytuc Number Lhicory, Springet International Student bBdition
Narose Publishung Housc

2 David M Burton, Elementary numbes Iheory, Seventh edition, Lty MoeGraw-Full Edition 2012

3 Kenneth 1 Rosen | lementary Number Theory and ity Applivations siath edition, 2011

4 Hardy G H and Wnght 1 M Introducthion o the Theory ot Nurmbers, Ostord, 1981

5 Levegue W Topics i Numbet I'heory Addison Wesley 1961

6 JPSerre, A Course in Arithmetic, GTM Vol 7 Springer-Verlag, 1973
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V.

Innovative Learning Programmes
Name of Programme Duration Type

- Proposed Time

Problem solving sessions 1 Week Skill Development 2nd week of
March

Problem solving sessions 1 day Skill developement April

V. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom.

No Topics Activity Submission Deadlines

Assignmen  Assignment  Preparation of Submit the assignment to

t on given assignment Assignment | : Google Classroom before
topic 4" March 2021 11.00 pm

Assignment 2: Submit the assignment
18" April 2021 through whats app

Seminar PowerPoint  PowerPoint 2M 3" and 4™ Submit the report 2 days
presentation  Presentation Week of April  before the seminar
on given for a ‘
topic presentation
of 30 minutes
. duration

Note: Failure to upload the assignment to Google Classroom on the date mentioned will result in 0
marks for the assignment. Requests for extension of dates for submission not entertained.

VI. Attendance (one component in class participation):

93-100% S

90-93% 4

85-90% 3

«\’0-850/0 2

75-80% v . .
<75 ’ - _Not eligible for appearing for ESE

VII. Required reading:

1 Tom M.Apostol,Introduction to Analytic Number Theory,Springer International Student Edition ,
Narosa Publishing House

2.David M. Burton,Elementary number Theory,Seventh edition,Tata McGraw-Hill Edition 2012
3.Kenneth H.Rosen,Elementary Number Theory and its Applications ,sixth edition,2011

4,Hardy G.H. and Wright E.M.,Introduction to the Theory of Numbers,Oxford,1981

5..Leveque W.J., Topics in Number Theory,Addison Wesley,1961.

6 .J.P.Serre, A Course in Arithmetic, GTM Vol.7,Springer-Verlag,1973.



