(Autonomous)

DESCRIPTIVE STATISTICS

[ Course Instructor
Name Sem, Programme& Batch

Ms. Amritha K Madhav Sem | BSc ,2018-19

I Duration of Course:

No Acuvin
Contact hours
\ssessment { CAR & FESED
fo
Romedia! Sessions, Peer Turoring Turorinls |
cd & Opnonal)

I1l.  Course Objectives:

neea

| Email
|

St. Albert’s College

amrithakmadhav555@gmail.com |

|

Duration

6Y(Including assignments)
O

75

6

@ Give an insight to the students in the area of different type of data and its

collection.

e To give the concepts of statistical population and sample.

® Describe and explain data graphics- box plot and ogives.

@ Describe central tendency, dispersion, skewness and kurtosis.

® Give an idea about the concept of Index numbers.

I\ C ourse Delivery Plan

I his course 15 a course requiring lotof student centric learning processes. The teaching

methods include lectures, discussions ete.

\ )B\v“
yd
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These are the topics to be covered in
the modules

Staustics as collected facts and figures
I oscience for extractine mformation
from data
Concepts of a statistical population and
sample
Dufferent  types ol charactenisties  and
data- quahtative and  quantitative. cross
sectional and time senes. diserete and
wous, (requency and non frequency.
niterent (vpes ol scale- nominal and
vdinal, rano and mternval
Collection of data- census and sampling
Duferent types  of random samples-
simple random sample.  systematic,
strautied and cluster(description only)
Primany and sccondary data, schedule and
questionnaire
Data collecuon by - different methods-
direct.  usmg  third  parties.  sending
questonnaire, by mail/telephone
(lassification and tabulauon- one way
and two way classified data. Preparation
of  frequency  distribution.  Relative
requency  and - cumulative  frequency
distributions,
Stem and leal chart, line diagram. bar
diagram.  pic  diagram,  histogram,
frequency polygon. Irequency curve and
ogive.
\verages- AM, Median, Mode. GM. HM.,
ind weighted averages.
Quantiles- quartiles. deciles. pereentiles.
(Problems based on above topics)
Measures of absolute dispersion- Range.
quartile deviation. mican deviation and
standard deviation.
Box plot, relative measures, C.V
Raw moments, Central moments and their
snter relation
C omibimned mean and standard deviation
Skewness-  Pearson’s, Bowley’s  and
moment measures of skewness,
Kurtosis- percentile and moment measuie
of kurtosis. (Problems based on above

LOpIcs)

Session No &
Date(s)

200062018 to

[7°07 2018

1072018 to

140872018

20082018 10

27002018

- v--v-llu“g},

Methodology and
Duration

Class exercises
L ectures

[Hustrations with
examples.

Lectures

Class Bxercises

Class Exercises
Lectures

Discussions
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2D etfinit o
detmin ' inde : 1nee ind
tion of index mumbers. Price index [iscussions

numbers. Price index numbers as Simple 28 092018 lo
(AM. GM) and weighted averages (AM) [ cctures
oF price relatives. Laspaver's. Paasche’s 2610201

and Fishers index number.

| XCTCISCS
[ime reversal and factor reversal test
Cost of In g mdex numbers  family
budget  and  aggregate ¢ ’\.;‘L‘:M:nn'\‘
micthods. An introduction to whole sale
price index and consumer price indey
V. Innovative Learning Programmes
Name of Programme Duration Type Proposed Time
Visualization of basic 1 Hour Experiential Learning 1* Week
concepts
Illustration of graphs and 5 Hours Experiential learning 3" Week
tables

VI.  Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. Both the assignments
& presentation are individual assignments.

No Topics Activity Submission Deadlines

Assignment 1 Assignment  Preparanon 207 July 2018 Submit the assignment
on given of betore 27" July 2018
topic asstgnment

Assignment 2 Assignment  Preparation 247 September Submit the assignment
on given of 2018 betore 1M October 201X
topic assignment

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

Vil. Attendance (one component in class participation):

YS5- 100" D

)0)-935" |
X 5-9() ) ]
K()-8 S
|
75 Noteligible for appearing toy ENE
s
\*\ S
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VIIL. Required reading:
I. Goon, A. M. .Gupta M. K. and Dasgupta,B(1986). Fundamentals of Statistics, Volumel,

world press, Kolkota

2. Gupta, S. C. and Kapoor, V. K.(2002). Fundamentals of Mathematical Statistics, 11"
edition, Suitan Chand and Sons.

3.R.S.N. Pillai, Bagavathi(2010). STATISTICS- Theory and Practice, S.Chand publications.
4. Medhi J.(2006). Statistical Methods, 2nd edition, New Age International Publishes.

5. Miller, 1. and Miller, M.(2014). Mathematical Statistics, 8th edition, Pearson Education

Inc..
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LOourse

Name

,H.\ St. Albert’s College (Autonomous),

:QV \ Ernakulam

MATICMTO0117: PARTIAL DIFFERENTIATION, MATRICES,

Instructor

TRIGONOMETRY AND NUMERICAL METHODS

Sem, Programme& Batch Email

Golda Mary Joseph, Divya
Mary Daise S, Anju MM,

Sem 1, B.Sc(Complementary), goldamary(« alberts.edu.in,

divyamary@alberts.edu.in,

2018-2019
Mary Alphonsa ‘ anjumm(aalberts.cdu.in
maryalphonsa/@alberts.c ‘du.in
I Duration of Course:
No Activity Duration
| Contact hours 72(Including assignments)
2 Assessment ( CAE & ESE) 6

Total

78

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 Matrix.
« analyse various numerical methods

+ find roots of equations by numerical methods

i Course Delivery Plan

This course is a course requiring lot of student centric learning processes. The teachi
methods include lectures, discussions, assignments, etc ll%
7 i '

7 ‘”\\“ /,
(N AN




Topics

These are the topics to be covered in the

modules

Partial Differentiation:

Functions of several variables (Definitions

and simple graphs only), Partial
derivatives. The Chain Rule.

Matrices:
Rank of a Matrix, Elementary

transformations of a matrix, Reduction
to Normal form, Employment of only
row (column) transformations, System
of Lincar Homogeneous Equations,
Systems of linear non homogenous
equations, ~Characteristic ~ roots and
characteristic vectors of a square matrix,
Characteristic matrix and Characteristic
equation of a matrix, Cayley-Hamilton
theorem, Expression of the inverse of a
nonsingular matrix A as a polynomial in
A with scalar coefficients

Trigonometry:
Expansions of sin né, cosnd, tan no, and
hyperbolic functions, inverse circular and

hyperbolic function, Separation into real and

Session No &
Date(s)

20/06/2018 to

13/07/2018

16/07/2018 to

14/08/2018

29/08/ 2018 to
29/09/2018

imaginary parts, Summation of infinite series

based on C + 1 S method

Numerical Methods:

Bisection Method, Method of False position,

01/10/2018 to
26/10/2018

lteration Method, Newton - Raphson Method.

P

Methodology and Duration

Class exercises
Lectures

Discussions

Lectures, Discussions,
Class exercises

Lectures, Class
exercises,

Lectures, Class

eXEercises



11. Innovative

Name of Programme Duration
Google search and 1 Hour
know more about the ’
circular and
hyperbolic functions’
5 Hours

Jllustration of the
examples of problems
in Numerical methods

[II. Assignments and Se

Assignments

No Topics

Assignment | Assignment
on given
topic

Assignment 2 Assignment
on the given
topic

Note: Failure 1o submit the assignhme
assignment. Requests for extens ion of d

minars

Activity

Preparation
of
assignment

Preparation

of
assignment

Learning Programimes

proposed Time

Type

Self-Learning 1% Week of
September

Experiential learning 13 Week of
October

Submission
Deadlines

16 th July 2018 Submit the assignment

pefore 23th July 2018

Submit the assignment before

13 August 2018
30 th August 201 8

nt on the date mentioned will result in O marks for the
ates for submission not entertained.

‘/




Attendance (one component in class participation):

%
90-100% 5

§5-89% 4

80-84% 3

76-79% 2

<75 1-Not eligible for appearing for ESE
V. Required reading:

Jr: Thomas’CalcqusthhEdition, Pearson.
Text Book of Matrices, S. Chand.

1. George B. Thomas,
I1, AITBS Publishers India,

2. Shanthi Narayanan& P.K. Mittal, A
3. S. L.Loney—Plane Trigonometry Part—

2009.
4. S. S. Sastry. Introductory methods of Numerical Analysis 4"
Edition (PrenticeHall)
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m\ St. Albert’s College (Autonomous)

‘ \ MMICRTO0117 FOUNDATION OF MATHEMATICS

LA

Course Instructor
Name Sem, Programme& Batch | Email

Divya Mary Daise S, Jini Johny | Sem | BSc ,2018-19 divyamary@alberts.edu.in,
jinijohny@alberts.edu.in

i Duration of Course:
No Activity Duration
1 Contact hours 72(Including assignments)
2 Assessment ( CAE & ESE) 6
Total 78

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

il.Course Objectives:

e toexplain the fundamental ideas of sets and functions

i, Course Delivery Plan

e

~

D T




The teaching methods include lect

Topics Session No &
Date(s)

These are the topics to be covered in the

modules
20/06/2018 TO

Basic logic: Propositional logic .
itional equivalences, Predicates and
Propqsl ional equi . : 20/07/2018
quantifiers nested quantifiers, Rules of
inference , Introduction to poofs

Set theory: Sets,set operations,functions 23/07/2018 TO
10/08/2018
Relations: Relations and their properties,
representing relations and equivalence
ati : : 13/08/ 2018 TO
relations, partial orderings
19/09/2018
24/9/2018 TO

Theory of equations: Roots of equations,
Relations connecting the roots and 26/10/2018
coefficients of an equation, transformation

of equations, Special cases,The cubic

cquation.  The biquadratic  equation,

Character and the position of the roots of

an equation, Some general theorems,
Descartes’s Rule of signs, Corollaries,

Reciprocal equations

Innovative Learning Programmes
Duration Type
3 Hour

Il

Name of Programme

Drawing graphs of
functions and

ures. discussions, assignments, Seminars ctc.

Methodology and Duration

Lectures, Discussions,
Class exercises

Lectures, Discussions,
Class exercises

Lectures, Class exercises,

Lectures, Class exercises

Proposed Time

Experiential Learning 2" Week



understanding functions
easily

lllustrations with real life 3 Hours Experiential learning 3rd Week
examples of concepts

Il Assignments and Seminars
Assignments

No Topics Activity Submission Deadlines

Assignment | Assignment  Preparation  2nd July, 2018  Submit the assignment

on given of before 13th July, 2018
topic assignment

Assignment 2 Assignment  Preparation st August, Submit the assignment
on given of 2018 before 13th August, 2018
topic assignment

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

IV.  Attendance (one component in class participation):

>90% A
85-90% B
80-85% C
75-80% D
<75 E- Not eligible for appearing for ESE

V. Required reading:
|. Lipschutz: Set Theory and related topics (Second Edition), Schaum Outline Series, Tata
McGraw-Hill Publishing Company, New Delhi.
2. Graham Everest, Thomas Ward: An Introduction to Number Theory, , Springer
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\ St. Albert’s College (Autonomous),

’\ Ernakulam
e

MAT2CMTO0117: INTEGRAL CALCULUS AND DIFFERENTIAL
EQUATIONS

Course Instructor
Name Sem, Programme& Batch ' Email

| |
l
Golda Mary Joseph, Divya | Sem 2, B.Sc(Complementary),| goldamary(@alberts.edu.in |

|

Mary Daise S, Anju M.M | 2018- 2019 , divyamary(@alberts.edu.in

anjumm(@alberts.cdu.in

|
|
|
{

Duration of Course:
No Activity Duration
1 Contact hours 72(Including assignments)
2 Assessment ( CAE & ESE) 6
Total 78

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

I1.Course Objectives:

e Find the area under a given curve, length of an arc of a curve when the equations are

given in parametric and polar form.
e Find the area and volume by applying the techniques of double and triple integrals
e Obtain an integrating factor which may reduce a given differential equation into an

exact one and eventually provide its solution.
e Describe the origin of partial differential equation and distinguish the integrals of first

order linear partial differential equation into complete, general and singular integrals.
e Use Lagrange’s method for solving the first order linear partial differential equation

1. Course Delivery Plan
This course is a course requiring lot of student centric learning processes. The teaching

methods include lectures, discussions, assignmcnls, etc. \




Integra) Calculys:

Volumes using Crogs.-
using Cylindrica] shell
of surfaces of Revoluti

Sections. Volumes

S, Arc lengths, Areas
on.

Multiple Integrals :
Double and iterated integrals over
Tectangles, Double inte

regions, Area by double integration, Triple
Integrals in rectangular co-ordinates.

Ordinary Differential Equations :
Separable Variables, Exact Differential
Equation, Equations reducible to exact
form. Linear Equations, Solutions by
Substitutions, Homogeneous equations and
Bemnoulli’s Equations.

Partial Differential Equations P
Surfaces and Curves in three dimensions,
Solution of equations of the form

7 T 7@ T . Origin of first order and
second order partial diﬁ'cfrential equations,
Linear equations of the first

order, Lagrange’s method.

dx dy 2

Session No &
Date(s)

26/11/2018t0
14/12/2018

17/12/2018 to
17/01/2019

18/01/2019 to
14/12/2019

08/02/2018 to
09/03/2018

e

Methodology and Duration

Class Exercj
Discussions,
€xamples

ses, Lcctures,
lllustrations with

Lectures, Discussions,
Class exercises

Lectures, Class exercises

Lectures, Class
exercises



II.  Innovative Learning Programmes

Name of Programme Duration
Google search and 1 hour
know about the origin
of partial differential
equations
lNustration of the 5 Hours

examples for finding
the volume

III. Assignments and Seminars

Type

Self-Learning

Experiential learning

Proposed Time
2" week of
February

1 st week of
December

Assignments
No Topics Activity Submission
Deadlines
Assignment 1  Assignment Preparation  08/12/2017 Submit the assignment
on given of before the due date
topic assignment
Assignment 2 Assignment Preparation  12/01/2018 Submit the assignment before
on the given of the due date
topic assignment
Assignment 3 Assignment  Preparation  09/02/2018 Submit the assignment before
on the given  of the due date
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):

90-100% 5
85-899%, 4
80-84% 3
76-79% 2
<7§ Not eligible for appearing for ESE

V. Required reading:

1. George B. Thomas, Jr.: Thomas’ Calculus 12¢ Edition,(Pearson).
2. A. H. Siddiqi, P. Manchanada : A first Course in Differential
Equations with Applications (Macmillan India Ltd 2006)
3. Ian Sneddon : Elements of Partial Differential Equations ( Tata Mc Graw Hill )
4. Shanti Narayan, P. K. Mittal: Integral Calculus ( S. Chand & Company)

5. Differential Equations, E. Rukmangadachari, Pearson.
6. R. K. Ghosh, K. C. Maity — An introduction to Differential Equations, New Central

Books.



;Bu\‘ St. Albert’s College
;qy\ (Autonomous)

PR()BABILIT\' THEORY

: Course lnslructur
Name

Sem, Programmeg& Batch Email

r
Sem 2 BSc ,2018-19 amrithakmadhavSSS@gmail.com f

Ms. Amritha K Madhav

I Duration of Course:
No A\u.\n_\ Duration
Contacr hours “(Including assignments)
sessment ( CALL & FSI) (
Total 78
Reniedial Sessions, Peer Tutoring /Tutorials ( ne ed 6

ised & ( I)ptional)

HI.  Course Objectives:
®

—

Give a basic idea about probability and its important properties
To describes about random variables and its properties
To explain about bivariate random variables

To introduce the concepts of correlation and regression
Enable students to fit a curve, identify the regression equations etc

Give the cognizance of scatter plot, Karl Pearson’s correlation coefficient,
Spearman rank correlation coefficient etc,

T — e e

. Course Delivery Plan
This course is a course requiring lot of student centric |

earning processes. The teaching |
methods include lectures, discussions, field based assig

nments etc,

lnpl\\

Session No & Methodology and
Date(s) Duration
[“’”\\ session No & \Ia‘l'l(ld\i]\'g‘\ and

Date(s) Duraton
!!

nese are the t ipics to be covered in

-
modules



wandom experim NS W ey e y 14
b L < complemenis. /L2008 10 Class exercises

mion angl intersection ol events and thein
”l“! «‘”I\) I\L‘H'“

CACTHININ U alh likely wnd
| Discussions

N trequency and axiomate
approach of probability Monotone
roperty. addinion theorem (upto 3
vents). Boole's mequabity (finite case).

other simple propernes

I probability. wuluplication
Tem (up to 3 events). independence of
ents, total probability law. Baye's

hearem (problems based on above

OPICS)

Concepts of random variables- discrete 070172019 1o Discussions
and continuous random variables.

Probability mass and density functions, 15/02/2019 Lectures

and cumulative distribution functions.

Evaluaton of conditional and Class Exercises

unconditional probabilities. Relation of
pmf pdf with relative frequency, and cdf
with less than cumulative frequency
distnibution.

Change of variables- methods of jacobian
and cumulative distribution function (one
variable case). Probability integral
transformation. (Problems based on above

topics)
Concept  of two component random Discussions
vector. Bivariate probability mass and  18/02/2019 1o
density  functions.  Marginal  and Lectures
conditional distributions. Independence of (08/03/2019
bivariate random variables (Problems Class Excreises
based on above topics)
Bivanate dawa, types of correlation. 11/032019 1 Discussions
Scatter  diagram.  Karl  Pearson’s
product-moment and Spearman’s rank 02/04/2019 Lectures

Pag um‘clauun cucﬂifngms. (,_‘ompulullon of ‘

e cormelation  coefficient  from  two-way Class Eaercises
tables

PA Coctficient of determination. Regression

GE cquations- fitting polynomial equations of

\* degree one and (wo; exponential curve,

ME power curve (problems based on above

RG lopics)

EF

AOM'? V)
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V Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
[llustration of basic 4 Days Experiential Learning 1" Week
concepts of probability
theory
llustrations with S5 Hours Experiential learning 2" Week

examples of theorems
and concepts

VI

Assignments

The following Assignment needs to be submitted to Goo

Assignments and Seminars

gle Classroom. Both the assignments

& presentation are individual assignments.

Neo Topics Activity Submission Deadlines

\ssignment I Assignment Preparation 12" December  Submit the assignment
on given of 2018 before 20" December 2018
topic assignment

\ssignment 2 Assignment Preparation 4% February Submit the assignment
on given of 2019 before 11" February 2019
topic assignment

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

VII.  Attendance (one com

VIHL Required reading:
1. Gupta S. C. and Kapoor V. K.(
11th

edition, Sultan Chand and Sons.

ponentin class participation):

(v

[SUR

— b

Not eligible for appearing tor FSE

2002). Fundamentals of Mathematical Statistics,

2. Hogg R. V., Mckean J. W.. and Craig A. T.(2014) Introduction to Mathematical

Statistics,

5)3\\‘“ SN KUY el
v/ 1
/ / . , Nan \\ O
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6th edition, Pearson Education Inc.
3. R.S.N. Pillai, Bagavathi(2010).
publications.

4. Medhi J.(2006). Statistical Methods, 2nd edition, New Age International Publishes.
5. Miller, 1. and Miller, M.(2014)
Education Inc..

STATISTICS- Theory and Practice, S.Chand

. Mathematical Statistics, 8th edition, Pearson

6. Mood, A. M., Graybill, F.A. and Bose, F.A.(1974).Introduction to Theory of
Statistics,

Oxford and IBH publishers.
7. Ross, S.(2003). A first comes in probability Pearson, Education Publishers, Delhi.



—® St. Albert’s College
q\ (Autonomous)

MAT2CRT0117 ANALYTIC GEOMETRY, TRIGONOMETRY AND
M DIFFERENTIAL CALCULUS

Course Instructor

Name ' Sem, Programme & Batch Email
Divya Mary Daise S | Sem 2 BSc ,2018-19 ; divyamary@alberts.edu.in
I Duration of Course:
No Activity Duration
1 Contact hours 72(Including assignments)
2 Assessment ( CAE & ESE) 6

Total 78

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

[I.Course Objectives:

¢ Introduce more ideas of conics:

® Introduce Circular and hyperbolic functions of a complex variable:

M. Course Delivery Plan

The teaching methods include lectures, discussions, assignments, etc.

\ )\\w‘.
J)



Topics

These are the topics to be covered in the
modules

Conic sections: Tangents and Normals
(cartesian and parametric form ) of a conic,
Orthoptic locus. Pole and Polar. Chord in
terms of given points. Conjugate diameters
of ellipse.

Polar co-ordinates, polar equation of a line,
polar equation of a circle and polar
equation of a conic. Polar equations of
tangent and normals,Chords of conic
sections.

Trigonometry:Circular and hyperbolic
functions of a complex variable. Separation
into real and imaginary parts. Factorisation
. Summation of infinite series by C +1 S
method

Differential Calculus: Successive
differentiation and indeterminate forms

Session No &
Date(s)

26/11/2018 TO

14/12/2018

17/12/2018 TO

18/01/2019

21/01/2019 TO
15/02/2019

18/2/2019 TO
27/3/2019

II. Innovative Learning Programmes

Name of Programme Duration
Visual understanding of 3 Hour
conics and related topics
Visual understanding of 3 Hours

trignometric and
hyperbolic ratios

IIl. Assignments and Seminars
Assignments

No Topics Activity

\ j)\»

/

b s

Type

Methodology and Duration

Lectures, Discussions,
Class exercises

Lectures, Discussions,

Class exercises

Lectures, Class exercises,

Lectures, Class exercises

Proposed Time

Experiential Learning 2" Week

Experiential learning 9th Week

Submission Deadlines




Assignment 1 Assignment Preparation  3rd December,

Submit the assignment
on given of 2018

before 14th December, 2018
topic assignment

Assignment 2 Assignment Preparation Ist January , Submit the assignment

on given of 2019 before 11th January , 2019
topic assignment
Note: Failure to submit the assignment on the date mentioned will result in 0 marks Jor the

assignment. Requests for extension of dates for submission not entertained

IV.  Attendance (one component in class participation):

>90% A
85-90% B
80-85% &
75-80% D
<78 E- Not eligible for appearing for ESE

V. Required reading:
1. SK.Stein - Calculus and analytic Geometry , (McGraw Hill )

2. PK. Jain , Khalil Ahmed : Analytic geometry of two dimensions (2nd edition), New Age
International Limited Publishers

3. Thomas and Finney : Calculus and analytic Geometry , Addison Wesley.

\J




‘}BE§ St. Albert’s College
;QV\ (Autonomous)

PROBABILITY DISTRIBUTIONS

Course Instructor

Name Sem, Programme& Batch Email
Ms. Amrita K Madhav Sem 3 BSc, 2018-19
1 Duration of Course:
No Activity Duration
1 Contact hours 68 (Including assignments)
2 Assessment ( CAE & ESE) 6
Total 74

Remedial Sessions/Peet Tutoring/ Tutorials ( need 6
based & Optional)

I1.Course Objectives:

e The basic concepts like random variables and its
expectation, mgf and characteristic functions.

e Understand Chebychev's inequality, Weak Law of Large Numbers-
Bernoulli's and Chebychev's form and Central Limit Theorem

e Standard probability distributions like Uniform
(discrete/continuous), Bernoulli, binomial, Poisson, geometric,
hyper-geometric, exponential, gamma- one and two parameter(s),
beta(type | and type Il) and Normal distribution with all properties.

e Understand sampling distributions Chi-square, t, distributions.

i Course Delivery Plan

’ e ) i el S )\B

[his course is a course requiring lots of student centric lgamyhg RI\U&‘WB@Q “The
' . - \ b

teaching methods imclude lectures, discussions, assignmants, Seminars ete




Topics Session No &
Date(s)

These are the topics to be covered in the

modules

Expectation of random variables and their ~ 06/06/2018 TO

functions. Definition of - Raw moments,
central moments and their interrelation,
AM. G.M. HM, S.D, M.D., covariance,
Pearson's correlation coefficient In terms of
expectation. MGF and characteristic
function and simple properties. Moments
from mgf. (Problems based on these topics)

29/06/2018

Uniform(discrete/continuous), Bernoulli, 02/07/2018 TO

binomial, Poisson, geometric,
hyper-geometric, exponential, gamma- one
and two parameter(s),beta(type | and type I),-
mean, variance, mgf, additive property, lack of
memory property. Normal distribution with all
properties.(Problems based on these topics).

30/07/2018

Chebychev's inequality, Weak Law of Large
Numbers- Bernoulli's and Chebychev's form.
Central Limit Theorem(Lindberg- Levy form
with proof).(Problems based on these topics).

01/08/ 2018 TO
31/08/2018

Concept of sampling from a probability 03/09/2018 TO
distribution .i.i.d. observations. Concept of 19/09/2018
sampling distributions, Statistic(s) and

standard error(s). Mean and variance of

sample mean when sampling is from a

finite population. Sampling distribution of

mean and variance from  normal
distribution. Chi-square, t, F distributions
and statistics following these distributions.
Relation among Normal, Chi-square, t and
F distributions.(Problems based on these

topics)
B Innovative Learning Programmes
Name of Programme Duration Type
Visualisation of different 1 Hour Experiential Learning

research methods using
videos

\ »‘“
)

Mecthodology and Duration

(Class exercises
Lectures
Discussions

[llustration with examples

Lectures, Discussions,
Class exercises

GD, Lectures, Class
exercises, Presentations by
students

GD, Lectures, Class
exercises

Proposed Time
1" Week v



. Mllustrations with 5 Hours Experiential learning 2nd Week
examples of theorems

and concepts

8. Assignments and Seminars
Assignments
No Topics Activity Submission Deadlines

Assignment  Assignment Preparation  29th July 2018 Submit the assignment to

on given of Google Classroom before
topic assignment 11.59 pm
Seminar PowerPoint  PowerPoint  01/08/2018 to Submit the report before
presentation  Presentation  10/08/2018 15th August
on given fora
topic presentation
of 30
minutes
duration

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

4. Attendance (one component in class participation):

90-95% 4

85-90% 3

80-85% 2

75-80% |

<75 Not eligible for appearing for ESE
5. Required reading:

I.Goon A. M., Gupta M. K, and Dasgupta B.(2005). Fundamentals of Statistics, Vol.II, 8th
cdition, World Press, Kolkatta,

2. Gupta S. C. and Kapoor V., K.(2002). Fundamentals of Mathematical Statistics, | 1th
cdition, Sultan Chand and Sons,

3. Hogg R. V., Mckean J. W., and Craig A. T.(2014). Introduction to Mathematica

[Statistics,
6th edition, Pearson Lducation Inc.

N \



. St. Albert’s College
V\ (Autonomous), Ernakulam

NMATICMTO11™: Vector Calculus . Analvtic Geometry and Abstract

Ef!
,s

Algebra
Course Instructor
Name Sem, Programmed& Batch Email
Annu M i Tint Johny C.J. Sem 3 B.Sc(Complementary).
_\"Lr Alphonsa 30182019
arvalphonsa @ alberts edu
I Duration of Course:
No Activity Duration
1 Conract hours Q0(Including assignments)
2 Assessment ( CAE & ESE) 6
Toral 96
6

Remedial Sessions Peer Tutoring Tutorals ( need

based & Oprional)

I1.Course Objectives:
¢+ To ’-wou Yector T
-argves of vector valued functions

-alued functions and operations on Vecors

¢ Tofind dent

. I:;nn' sar with divergence and curl

e Toknow Green's theorem , Stokes theorem and Divergence theorem
e Appl;'xz:_ above theorems o evaluare volume and surface area.

¢ To Describe and classify different conics and their properues

L

To familiar with group structure, subgroups, cuclic groupsand permuration groups

11 Course Delivery Plan

The teaching methods include lecrures discussions, assignments, €tc

\y/

7
s




NNy~

Session No &
Date(s

These are the topics to be covered in the
modules

theur
Curvature

and tangents,

0106
and 7

Arc 2
Normal 02072
\'ectors of a

~urve, Directional Derivatives and Gradient

\ectors

Line Integrals, Vector fields and line 0307201810

. . N bl
mregrals: Work, Circulation and Flux. 04 08 2018
Path independence,
Fields

Green's theorem in Plane

Conservartion and Porential
Functions .,
(Starement and problems onlv),
Surface area and Surface integral,

Stoke’s  theorem( Statement and
), the Divergence
theorv  (

Starement and simple problems onlv).

Problems only
theorem and a Unified
Polar coordinates, Comic sections. Conics in
Polar coordinates. 03082018 t0
30082018

31 08201810
30092018

Groups. Subgroups, Cvelic groups, Groups of

Permuranons. Homomeorphism.

II. Innovative Learning Programimes

Name of Programme Duration Type
llustration of example 3 Hour Experiential |
of denvative of vector /
valued functions vatr

videos

“eaming

Methodology and Duration

Class exercises,

Discussions, Lecturas

Lectures, Discussions,

Class exercises

Lectures, Class
EXErc1ses

Lectures, Class exercises

Proposed Time

\
\

\ =\

\\\J\J\\\ \)

1% week of/July\\

20\ 3

>

0\of

.



., Formatien of conics
with videos

1 hour

Experiential learing 1+ week of Sep

III.  Assignments and Seminars

Assignments
No Topics Activity Submuission
Deadlines
Assignment | Assignment  Preparation 09 07 2018 Submit the assignment
on given of before the due date
topic assignment
Assignment 2 Assignment  Preparation 2008 2018 Submut the assignment before
on given of the due date !
topic assignment

Nore: 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.




I Attendance (one component in class participation):

=Q0%, A
§5-90° B
S("b.‘" v C
75-80% D
<78 E-Not eligible for appearing for ESE

V. Required reading:

George B. Thomas, Jr: Thomas' Calculus Twelfth Edion, Pearson.

John B Fraleigh — A Furst course in Abstract Algebra (Seventh Edition) A H Siddiqi . P
( Macmullan Indha Ltd

-~

Manchanada © A first Course in Differential Equations with Applications

| -

2006)

Harrv F Davis & Arthur David Snider: Introduction to Vector Analysis, 6th ed.,

2 Unnversal Book Stall, New Delhi.
“Murray R Spiegel: Vector Analvsis, Schaum's Outline Senes, Asian Student edition.

4=

- IN. Herstein - Topics in Algebra
" Joseph A Gallian - A Contemporary Abstract Algebra, Narosa Publishing House

JQ‘I/‘




& St. Albert’s College (Autonomous)

n

mu\\ MAT3CRT0301 MULTIVARIATE CALCULUS AND INTEGRAL TRANSFORMS

A

Course Instructor
Name

Sem, Programme& Batch Email

Jeema Jose Sem 3 MSc ,2018-19 ; Jeemajose(@alberts.edu.in

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 (6
need based & Optional)

Il.Course Objectives:

1. Calculate partial derivatives, directional derivatives and total derivatives of multivariable functions.

. 2. Know the Mean value theorem for vector valued functions.

3. Use the Chain Rule.

* 4 Find and classify critical points of functions, using the second derivative test.

. 5. Find maximum and minimum values for a function defined on a closed, bounded, planar set.

1. Course Delivery Plan

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

discussions, assignments, Seminars etc.

i
é.

Session No & Methodology and Duration

Topics
Date(s)
These are the topics to be covered in the
modules
The Weirstrass theorem, other forms of 1/06/2018 to

Fourier series, the Fourier integral 29/06/2018 .

theorem, the exponential form of the , =
Fourier integral theorem, integral . c\ &
transforms and convolutions, the [ ‘ (

Lectures, ?rbﬁ;;f:olviﬂéf
)




convolution theorem for Fourier
transforms.

The directional derivative, directional
derivatives and continuity, the total
derivative, the total derivative expressed in
terms of partial derivatives, An application
of complex- valued functions, the matrix of
a linear function, the Jacobian matrix, the
chain rate 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
(without proof), the implicit function
theorem (without proof), extrema of real-
valued functions of one variable, extrema
of real- valued functions of several
variables.

Integration, primitive mappings, partitions

of unity, change of variables, differential
forms, Stokes theorem (without proof)

lil. Innovative Learning Programmes

Class exercises
Lectures
Discussions
Videos
[llustration with examples

02/07/2018 TO
24/07/2018

Lectures, Discussions,
Class exercises

25/07/2018 TO
14/08/2018

29/08/ 2018 TO  GD, Lectures, Class
24/09/2018 exercises, Presentations by
students

Name of Programme Duration Type Proposed Time
Visualisation of 1 Hour Experiential Learning 1% Week
derivatives
lllustrations with 5 Hours Experiential learning ~ 2nd Week
examples of theorems
and concepts
Visualisation of 3 hrs Experiential learning 6" week
examples using
GEOGEBRA
IV. Assignments and Seminars
Assignments
No Topics Activity Submission Deadlines
Assignment  Assignment Preparation of 18th July 2018 Submit the assignment
on given assignment before 26" July
topic
Seminar PowerPoint  PowerPoint 09/08/2018 to  Submit the report before 7"
presentation  Presentation 31/08/2018 August
on given fora
topic presentation

of 30 minutes
duration

Note: Failure to submit the

'Va

. , , X o.N ) imtbihedl
assignment on the date mentioned will result in 0 marks for the-assignment. Requests

for extension of dates for submission not entertained. w -

s



V.  Attendance (one component in class participation):
90-95% 4
85-90% 3
80-85% 2
75-80% ‘
<15 Not eligible for appearing for ESE
VI. Required reading:

| Tom APOSTOL, Mathematical Analysis, Second edition, Narosa Publishing House.

2. WALTER RUDIN, Principles of Mathematical Analysis, Third edition — International Student Edition
3. Limaye Balmohan Vishnu, Multivariate Analysis, Springer.
4. Satish Shirali and Harikrishnan, Multivariable Analysis, Springer



”

‘?s St. Albert’s College

PO (Autonomous), Ernakulam

_\I.-\T4('.\IT01?": FOURIER SERIES, LAPLACE TRANSFRM
AND COMPLEX ANALYSIS

Course Instructor
]
Sem. Programme& Batch Email

Sem 4 B Sc(Complementary). anjumm @alberts edu.in,
ju.in

Anju MM Marv Alphonsa.
marvalphonsa a alberts.€C

2018-2019

Ashitha
Ashitha @ alberts.edu.in
/L___,,/
I puration of Course:
No Activity Duration
1 Contact hours 90(Including assignments)
2 Assessment ( CAE & ESE) 6
Total 96

Remedial Sessions Peer Tutonng Tutorials ( need 6

based & Optional)

[1 Course Objectives:

concerve the conc ept of analytic funcuons and will be familiar with the elementary
¢ properties

complex funcrions and the:
familiar with the theory and rechniques ofc
Compute Fourner senies of functions.

Compute Laplace transforms of functions.
Solve differennal ¢ Laplace Transforms

[
omplex integration

quations vsing

. Course Delivery Plan

This course 18 2 course 1equinng lot of student centric learning Processes The teaching
methods include lectures, discussions, assignments, €1¢
g (. Albert )

P O




Session No & Methodology and Duration

Topics
Date(s)

These are the topics to be covered in the

modules
Fourier Series and Legendre 05112018t C'lass exercises,
10122018 Discussions, Lectures

Polynomials :
Periodic
Trigonometric

Serses, Functions of any penod
p=2L.Even and Odd funcuons,

Half range Expansions.
es and

A brief introduction to poWer sefi
method for solving

Funcrions,
Series, Fourer

power seres
D:fferential equatons. Legendre
equation and Legendre polynomuals (
).

11122018 10

09/01°2019 Lectures, Discussions.

Laplace Transforms :

Laplace Transform. Inverse Laplace Class exercises
transform, Linearity. Shifting.

transforms of Derivatives and

Integrals. Differential Equations.

Differentiation and Integration of

Transforms, Laplace transform general

Formula(relevant formulae only). Table

of Laplace Transforms(relevant part

only)
Complex Numbers and Functions 10:01/2019 to Lectures, Class eXercises
Complex Numbers. Complex Plane. 05/02/2019

Polar form of C omplex Numbers.
Powers and Roots. Dervative,
Analyuc Functions. Cauchy-Riemann
Equations. Laplace’s Equation.
Exponential Funcuon. Trigonometric
Functions, Hyperbolic Functions,

L oganthm, General Power.

06/02/2019 to Lectures, Class

. -5 .
Complex Integrationi: 01032019 exercises
[ine Integral n the Complex
Plane, Cauchy s Integral Theorem
Cauchy s [ntegral Formula o
es of Analyuc functions )
%

Derivatt”




II.  Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
llustration of the 3 Hour Experiental Learning 2" week of
graph of penodic November
functions
Google search and 1 hour Self-learning 2™ week of
know more about the January
ongin of Complex
numbers
III.  Assignments and Seminars
Assignments
No Topics Activity Submission
Deadlines
Assignment |  Assignment Preparation 14122018 Submit the assignment
on given of before the due date
topic assignment
Assignment 2 Assignment Preparation  11/01/2019 Submit the assignment before
on given of the due date
topic assignment
Assignment 3 Assignment  Preparation of 05022019 Submut the assignment before

on the given  Assignment

topic

the due date

Nore Failure to submnt the assignment ol the date mentioned will result i 0 marks for the

assignment. Requests for extension of dates for submission not entertained

W) a
y

e

/,



IV, Attendance (one component in class participation):

>90% N
§3-90¢, 4

§0-85% 3

73-80% 2

<78 1-Not eligible for appearing for ESE

V. Required reading:

1. Erwin Kreyszig, Advanced Engineering Mathematics, Eighth Edition, Wiley,

India.
2. Michael D Greenberg Advanced Engineering Mathematics. Pearson

Education, 2002 i
3. BSGrewal Higher Engineering Mathematics 42nd Edition, Khanna

Publishers
4. Brownand Churchil], Complex Variables and Applications, McGraw-Hil] Higher

Education, Edition $. 2008,

B
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QP \ (Autonomous)

STATISTICAL IN FERENCE

Course Instructor

Name Sem, Programme& Batch
Ms. Amritha K Madhavy Sem 4 BSc, 2018-19

8 Duration of Course:

No Activity

1 Contact hours

2

\ssessment ( CAE & ESE)

Total

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

IL.Course Objectives:

M'E\\ St. Albert’s College

Email |

|

amrithakmadhavSSS@gma |
il.com “

Duration

74(Including assignments)
6

80

6

® Point and interval estimation of unknown parameters and their
significance using large and small samples.
® The basic concepts like hypothesis and its types, types of errors

® Sampling distributions of different statis
chi-square, t and F

tic: mean, variance,

® Understand nonparametric tests for single sample and two

samples

. Course Delivery Plan

B

This course is a course requiring lots of studen
teaching methods include lectures, discussions

-

t centric learning processes. The
, assignments, Seminars etc.
\




'Iopibs

These are the topics to be covered in the
modules

Point Estimation Concepts of Estimation.
Estmators and Estimates. Point and
interval estimation. Properties of good
estimators- unbiasedness, efficiency,
consistency and sufficiency. factorization
theorem(statement). (problems based on
these topics).

Methods of Estimation, Interval Estimation
Methods of moments, maximum
likelihood. Invariance property of ML
Estimators (without proof).minimum
variance. Cramer-Rao inequality(statement
only) 100(1-a)% confidence intervals for
mean, variance and proportions(problems
based on these topics).

Testing of Hypotheses, Large Sample Tests
Statistical hypotheses, null and alternate
hypotheses,  simple and composite
hypotheses, type-I and type-II errors.
Critical Region. Size and power of a test,
p-value, Neyman-Pearson approach. Large
sample tests - z-tests for means, difference
of means, proportion and difference of
proportion, chi-square tests for
independence, homogeneity.

Small Sample Tests Normal tests for mean,
difference of means and proportion (when
o known), t-tests for mean and difference
of means (when o unknown), paired t-test,
test for proportion(binomial), chi-square
test, F-test for ratio of variances.
(derivation not required)

Name of Programme Duration

Session No &
Date(s)

05/11/2018 TO

30/11/2018

01/12/2018 TO

31/12/2018

01/01/2019 TO
31/01/2019

01/02/2019 TO
22/02/2019

Mecthodology and Duration

Class exercises
Lectures
Discussions

[llustration with examples

Lectures, Discussions,
Class exercises

GD, Lectures, Class
exercises, Presentations by
students

GD, Lectures, Class
exercises

&&@\/

2. Innovative Learning Programmcs/

Type

Propased Time

\



Visualisation of different 1 Hour
research methods using
videos
lllustrations with 5 Hours
examples of theorems
and concepts
3. Assignments and Seminars
Assignments
No Topics Activity
Assignment  Assignment  Preparation
on given of
topic assignment
Seminar PowerPoint  PowerPoint
presentation  Presentation
on given fora
topic presentation
of 30
minutes
duration

Experiential Learning

Experiential learning

1* Week

2nd Week

Submission Deadlines

29th Nov 2018

01/01/2019 to
10/01/2019

Submit the assignment to
Google Classroom before
11.59 pm

Submit the report before
15th January

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

4. Attendance (one component in class participation):

90-95%
85-90%
80-85%

75-80%

<75

> Required reading;

4

3

2

1

Not eligible for appearing for ESE

I. Goon A. M, Gupta M. K., and Dasgupta B.(2005). Fundwﬂgfo\f/statistics, Vol. 1, 8th

edition, World Press, Kolkatta.

2. Gupta S. C. and Kapoor V. K.(2002).

edition, Sultan Chand and Sons.

3. Hogg R. V., Mckean J. W., and Craig A, T(

6th edition, Pearson Education Inc.

Fundamentals of Mathematical Statistics, 11th

2014). Introduction to Mathematical Statistics, /

(

\




4. R.S.N. Pillai, Bagavathi(2010). STATISTICS- Theory and Practice, S.Chand publications.
5. Miller, 1. and Miller, M.(2014). Mathematical Statistics, 8th edition, Pearson Educationlnc.
6. Medhi 1.(2006). Statistical Methods, 2nd edition, New Age International Publishes.



n\ St. Albert’s College (Autonomous)
N&
Course Instructor

Name ' Sem, Programme & Batch - Email

MAT4CRT0117 Vector Calculus, Theory of Numbers and Laplace Transforms

. Or. Shery Fernandez, Ashitha Sem 4 BSc ,2018-19 | sheryfernandez@yahoo.co.in

| ashitha@alberts.edu.in
|
|

1. Duration of Course:

No Activity Duration
1 Contact hours ' 90(Includiﬂg assignments)
2 Assessment ( CAE & ESE) 6

Total 96

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

I1.Course Objectives:

¢ familiarise the applications of Mathematics to Physics
¢ make the students Capable of solving Physical problems y $INg vector analysis

* giveasimple account of theory of numbers ang Laplace transforms

L. Course Delivery Plan

Pal



I'he teaching methods include lectures, discussions, assignments, etc.

Topics Session No & Methodology and Duration
Date(s)

These are the topics to be covered in the
modules

Vector Differentiation: (A quick review of ~ 5/11/2018 TO Lectures, Discussions,
vectors) A vector equation and parametric Class exercises
equations for lines and equation for a plane 7112/2018

in space only(the distance from a point to a

a line and a plane and angle between planes

are excluded) Vector functions, Arc length

and unit tangent vector, Curvature and the

unit normal vector , Tangential and normal

Components of acceleration , Directional

derivatives and Gradient vectors, tangent

planes and normal lines only

Line integrals, Vector fields and line 10/12/2018 TO Lectures, Discussions,
integrals, work circulation and flux, Path Class exercises
independence,conservative fields and 18/01/2019
potential functions(Proofs of theorems
excluded) ,Green's theorem in the
plane(Statement and problems only),

Surfaces and area:Parametrisations of
surfaces, Implicit surfaces, Surface
integrals, Stokes' theorem (statement and
simple problems only), Divergence
theorem only (statement and problems
only)Gauss’ law onwards are excluded

Theory of Numbers: Basic properties of Lectures, Class exercises,
congruence, Fermat’s theorem,Wilson’s
theorem,Euler’s phi function

21/01/2019 TO
8/02/2019

Laplace transforms: Laplace transform, 11/2/2019 TO
Linearity of Laplace transform,First 27/2/2019
shifting theorem, Existence of Laplace

WA [

/

P i ‘ /

Lectures, Class exercises




transform, Transforms  of derivatives,
solution of ordinary differential equation
and initial problem, Laplace
transform of the integral of a function,
Convolution and integral equations

value

I Innovative Learning Programmes

Name of Programme Duration
Visual understanding of 3 Hour
all concepts in first
module
Visual understanding of 3 Hours

Green'’s theorem, Stoke’s
theorem and Divergence
theorem

IIl.  Assignments and Seminars
Assignments

No Topics Activity
Assignment | Assignment  Preparation
on given of
topic assignment
Assignment 2 Assignment Preparation
on given of
topic assignment

Type Proposed Time
Experiential Learning 2" Week
Experiential learning 11th Week

Submission Deadlines

9th November  Submit the assignment

2018 before 23rd November, 2018
I'th January , Submit the assignment
2019 before 25th January | 2019

Note: Failure to submit the assignment on the date mentioned will result in () marks for the

assignment. Requests for extension of dates for submission not entertained.

V. Attendance (one component in class participation):

~90%,
£5-90Y,

80-85%,

U

A

B

”



75-80% D

<75

V.

E- Not eligible for appearing for ESE

Required reading:

H.F. Davis and A.D. Snider: Introduction to Vector Analysis, 6th ed., Universal Book Stall, New
Delhi.

Shanti Narayan, P.X Mittal — Vector Calculus ( S. Chand )

Merle C. Potter, J. L. Goldberg, E. F. Aboufadel — Advanced Engineering Mathematics ( Oxford)
Ghosh, Maity — Vector Analysis ( New Central books )




“Enu Amr Albert’s nw__mmm
) « (Autonomous
~Ta

MATSCRTI101

Course Instructor

Name

Jeema Jose, Mary Alphonsa

No

N

Sem, Programme& Batch

Sem V BSc, 2018-19

Duration of Course:
Acrivity

Contact hours
Assessment ( CAE & ESE)

Total

Sessions/Peer Tutoring/Tutorials ( need

Remed
based & Opuonal)

I.Course Objectives:

propert of real numbe

Define and recognize the series

MATHE MATICAL ANVALNSS

Duration
80(Including assignments)
6

86

6

of real numbers and convergence.

Have the knowledge of real functions-limits of functions and their properties.
Studying the notion of continuous functions and their properties
Recognize the differentiability of real functions and its related theorems

le

upcrior, it i

alternating, convergent, condinonally an

y the ratio, root, it and Limut comparison tests

he limit of a se

inequality.

ble and uncountable sets. Recognize

ne sequences

e

ely convergent series



This course is a course requiring lot of student centric learning process

es. The teaching

methods include lectures, discussions, assignments, Seminars ete.

Topics

These are the topics 1o be covered in the
modules

Neighbourhood of 3 point. Interior point of a
set. Open set. Limit point of a set. Bolzano
weierstrass theorem for sets. Closed sets,
closure of a set. Dense sets. Countable and

uncountable sets.

Real sequences. The range, bounds of a
scquence.  Convergence of sequences,
Some theorems, limit points of a sequence.
Bolzano welerstrass theorem for
sequences. Limit interior and superior.
Convergent sequences. Cauchy’s general
principle  of convergence.  Cauchy’s
sequences. Statements of theorem without
proof in algebra of sequences. Some
important theorems and examples related

to them. Monotonic sequences,
subsequences.
Sums and products. Basic algebraic

properties. Further properties. Vectors and
moduli. Different representations.
Exponential forms. Arguments of products
and quotients. Product and powers in
exponential  form. Foots of complex
numbers. Regions in the complex plane.

Limits of Functions, Limit Theorems,
Some Extensions of the Limit Concepl,

Hi. Innovative Lear ning

Name of Programme

Session No &
Date(s)

Methodology and Duration

Class exercises
Lectures
Discussions

1/06/2018 TO
2/07/2018

[ustration with examples

Lectures, Discussions,
Class exercises

3/07/2018 TO

12/08/2018
Analysing limit and
continuity using
GEOGEBRA

GD, Lectures, Class
exercises

13/08/2018 TO
28/08/2018

GD, Lectures, Class
exercises

29/08/2018 TO

Iy e

30/09/201 8 Visualisation ol examples
L GEOGEBRA
Programmes /% . e
) ( Proposed Hime



Visualisation of limitand 3 hours Experiential Learning 3" Week
continuity concepts
using GEOGEBRA
lustrations with 5 Hours Experiential _mmSSm 2nd Week
examples of theorems
and concepts

V. Assignments and Seminarsg
Assignments
No Topics Activity Submission Deadlines
Finding Preparation of  14q, June 2018 Submiy the assignmeny (o
SUPTEMUM  agsignmen, Google Classroom before
and ) th
infimum Referring (ex 167" June
book and
Assignment 2 Establishing th
convergenc I8 July . .
Submit the assignment to
e of ; \
Google ¢ lassroom before
sequences
N
217 July
mﬂmc:m?:m
Assignment 3 continuity 0
of functions 137 August

Submit the assignment (o
Google Classroom before

51
16" August

Note: Failure 1 SUbIit the usy gnment on the dare mentioned wijl result in 0 me,

@assigmment. Requests fo extension of dartes for submission poy entertained

\ Altendance (one componentin clasy _..:.:.:_r.:.c_:..
90-959, 4
%5-90v, i
K()-859, 2
75-80v, |

<75 Not eligibie for appearing foy |5y




4o

n

~

Required reading:
Robert G Bartle and Donald R Sherbert —Introduction to real analysis 3'

edition.Wiley

Richard R Goldberg — Methods of r

Publish

ing Co (1964)

Shanti Narayan — A Course of mathematica

s 3" edition , Oxford and IBM

| analys

) analysis , S Chand and Co Ltd(2004)
Elias Zako — Mathematical analysis Voll. Overseas Press, New Delhi(2006)
J.M Howie — Real Analysis, Springer 2007
K.A Ross - Elementary Real Analysis, Springer, Indian Reprint
M.R Spiegel — Complex Variables, Schaum’s Series




G., St. Albert’s College (Autonomous)
\
\

ALAY

\.&‘

DIFFERENTIAL EQUATIONS

| Course Instructor

Name Sem. Programmed& Batch Email

JintJohny, Mary Alphonsa Sem 5, B.Sc. Mathematics, 2018-19

n
| Duration of Course:
No Activin Duration
( S
&N
83
)
I, Course Objectives:
o To famiharise about differential equations
e Tolearn to solve ODLs of first and second order
® Tounderstand the power series solution of ODEs
® Toknow about origim and solution of PDLs
Course | vers Plan
| Session No & _-._..7.
| N Dated
crod o
I Herential ns andantegratng | () ") | y
aclors ( prool of 2l encluded ) Divcu "
parat thons and cqu reducibl Probien S|




Coaleronsing
jo this form,, lincar equations and Bernoulh . |
cquations, special integrating factors und

Jons. Orthogonal and obhque

transformat
trajeclorics
Basic theory of lincar differential O 072018 1o OR-08-2018  Lectures
i i i : [iscussion
equations. The homogeneous lincar e N
e FobyY iy L\
equation with constant coellicients R

The method of undetermined
coelficients, Variation of parameters,
The Cauchy — Euler equation.

Power series solution about an 09-08-201X to [ 3-09-2018

ordinary point, solutions aboul
singular points, the method of

| cotures

Discussion

, . . Problem Solving

Frobenius . Bessel’s equation and ~
] . ] Categonsing

Bessel Functions, Differential

operators and an operator method.

Surfaces and Curves in three [4-002018 10 24-09-201 8 [ectues
[ iscussion

dimensions, solution of equation of
Problem Solving

the form

Categonsimg
dv dvd:
rF Q0 K

Ornigin of first order
and second order partial differential
equations, Linear equations of the
first order, Lagrange's method

) :
\ Innovative Learning Programmes
Name of Programme Duration lype p
Group Discussion and S Hour Research Based el
presentation of Learni = it
challenging exercises == onwards
from the text book
Know The Genius - Do 4 Hours Literatur
erature review and do Revi /: s
view/Hipped
onwards

a presentation (of 15
minutes) about the

famous mathematicians,

Learning

involved in the area of

study ‘ B\\“'\

-

Page PAGE \" MERGEFORMAT 2




VI Assignments and Seminars

Assignments
No lopics \ctivity Submission Deadlines
\ssignment Assignmen I'reparation ol \sargnmient | Quhmil the assignment book
- < . - y
Longiven assignment 6" July 2018 on or before 10 July 2018
Lopic

Assignment 2

4" August 201X Submitt the assignment houk
on or before 147 August
2018

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.

VIl. Attendance (one component in class participation):

95-100% >

i

R | § T ‘W

(-85 2

73-80% ‘
13 Not cligible for appearing for ESE

VIil. Required reading:

Shepley L. Ross - Differential Equations, 3" ed., ( Wiley India ).

lan Siiediiqn _ Elements of Partial Differential Equation ( Tata Mc Graw Hill)

A.H Siddigi & P. Manchanda — A First Course in Differential Equation with
Appheations ( Macmillian )

(J"C(Jl’gc, F. Simmons - DIITC I'L’nliﬂl ualtl a i n an(l |
. Cque tion with PI)]ICElliO IS o
”I” ) S hIthﬂLdl notes ( ata ML‘ GT&]W

\ '.l'—. BUyL‘C & R (' [)H) ima - 'h.ln(. 1)‘ cren -l] 1] 0 P
A l 2nla D IT v ¢ i & I y S
\‘il . In l ’ T | §] ] Eq ations dnd bDLlI‘ldd \'alut‘ rUb'c‘m S, (

~ e S Balachandra Rao & . Ranuradha - Diff i i
anur erential Equat i icat]
y : ot ircating quation with Applications and
s e R K Ghosh& K €
= .Mty - An Introduction [ ial E
to Differential Equati
2 : P ifferential Equations ( New Central
5 e [ K Dung : 1]
2 utta -~ Introduction to Partial Differential Equations ( New Central B M
; ‘ntra
‘5 Difterenual Equations. Macmillian o o
i
e LA
i oddington - An Introduction o Ordinary Differential E
< o Suankara Rao - Introduction to Partial Differ .
: . erential Lquation,2™ edition, PHI.

/ I|‘I| /\ll““”
F an - Differenti
A crential | quations and their '\| | ]lL'iIlIliil\ N |
v« edition, I}”l

N




MATSCRTO02 - ABSTRACT ALGEBRA

Y .,. St. Albert’s College (Autonomous)
\

~

I Course Instructor

N Sem. Programme& Barch Emaul

DIVYA MARY DAISE S Sem 3, B Sc Mathematics, 2018-19  divyamary @alberts edu 1n

Il Duration of Cours
Duration

81

i

o funcuons and binary operations

. elementary properties and classifications

. 5, quotient groups , Isomorphism and homomorphism

. IOpertes

. cable 10 almost all other branches of Science

( rve Delivery Plan
1w No & Dare(s) Methodology and
Duration

P & Date ) " and
These are the topics 1o be vered
Siua peration-Ug P elinilion a ) ( \
ciemieniay propertues-finte gy anid

p 1able ibsetrs and sul ]

group i WD groups-tuncuions and ) -




\s

Page PAGE

MERGEFORMAT 3

p§murations- groups of
penmutatons-examples Cycles and Cyelic
noranons-even and odd permutarions-the
alternating groups

..,.ur,,O_ osnm.mwoéo:&.@,
Propertes-Classification of eyehic
groups-Subgroups of finite cyelic
groups-Isomorphisms-Defimtion and
clementary properties-How 1o show thar
TWo groups ars 1somorphic( Not
NmoEOnE:nu.ﬁm.,._m s dﬂnoﬁa,og.ocnw of
Cosets--Applications-C rrena for the
EXIsTENCe Of 2 Coset group-inner
automorphisms and normal
subgroups-Factor groups-Sumple groups

Homomorphism-Definition and
Elementary Properties-The Fundamenral
Homomorphism theorem-Applications.
Rungs Definition and Basic
Propernes-Muluplicative

questions Fields-Integral
Domains-Drvisors of Zero And
Cancellaton-Integral Domains
Characteristc of a Ring- Quotient Ring 14-09-2018 10 24-09-2018
and Ideals-Criterza For The Existence of a

Coser Rung-ldeals And Quotient Ruings.

\. Innovative Learning Programmes
Name of Programme Duranon Type
Finding symmetries of | Dayv Experiential learning

an equiateral mangle
Finding Symmetries of | Day-
Drhedral Group

Expersennal learming

VI,
Assignments

Assignments and Seminars

The follow ng Assignment needs 10 be subnuned 1o Gaogle Classroom

—Ts-: Mol

Class exercises

Lectures

Class exercises
Lectures

Class exercises
Lectures

Proposed Time
2% week of July

3 week of Tulv

Pty



\

Page PAGE

MERGEFORMAT 3

N .
Agsignment Ass t 1t | Submit the assignment book
1 1 A 1€ on or before the due date
! A
Seminar Presentan 1 Submut the report | dayvs
non @iven before the seminar
opt 1 5

auranon Ourse

11 the date mentioned will resuit 1z 0 maris for the

tes for submission not entertained.

-8 Not eligible for appearing for ESE

VIII. Required reading:

1 John B Fraleigh - A first course i Abstract Algebra (77 Edition)

[\ Herstein - Topics m Algebra

Joseph A Gulhian - A Contemporary Abstract Algebra Narosa Pub House .
4 Hillbert — Algebra

Arun — Algebra . PHI

10

(PN

6 PB Bharrachana, $ KJamand S R Nagpaul — Basic Abstract Algebra, 24 edinion,
Cambridge University Press

- Durbin - Modern Algebra , Anintroduction . 3% edition , Wilev

§ Charterjee - Abstract Algebra. 2% edinon, PHI

9 M K Sen. S Ghosh - Topics in Abstract Algebra ( University Press )

|
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St. Albert’s College

) A
\.A‘., 3:8:030:&
PV e

MATSCRT04: FUZZY MATHEMATICS

Course Instructor

Name Sem, Programme& Batch

Anju M.M Sem 5 B.Sc. ,2016-17
Duration of Course:

No Activity

1 Contact hours

2 Assessment ( CAE & ESE)

Remedial Sessions/Peer Tutoring/Tutorials ( need

)

based & Op

c uojecuves:

n the concepts ol

® [ nable st

fents to Solve prot

logig FHuzzy

sic mathems

crences and sin

ers, luzzy logie, a

Email

anjumm@alberts.edu.in

Duration

90(Including assignments)
6

96

6

ical ¢lem

s ol the theory

larities between fuzzy sets

tuzzy :_::r.:r,

ately solved by fuzzy



11 Course Delivery Plan

This course is o course requirig lot ol stue

neeentric learning processes, The

teaching methods inelude lectures, discussions, assignments, Seminars efc.

lopies Session No &

Date(s)

Ihese are the topies 10 be covered in the
modules

Introduction | Crisp Sets: An Overview 01062018 TO
JFuzzy Setst Basic Types Fuzzy Sets:

Basic concepts, Additional properties of

27/06:2018

“euts. Representation of fuzzy = sels,

Extension principle of fuzzy sets.

Operations on Fuzzy Sets, 28/06/2018 TO

Iypes of Operations |, Fuzzy complements ,

‘ _ gy 01082018
Fuzzy mtersections: 1 norms , Fuzzy

Unions: t -~ conorms , Combinations of

operations

Fuzzy Arithmetic

02/08/ 2018 TO
06/09/2018

Fuzzy numbers . Arithmetic operations on
Intervals . Arithmetic operations on Fuzzy
numbers

(- Exclude the proof of Theorem 4.2
Lattice of fuzzy numbers, Fuzzy equations
07/092018 TO
O1/1022018

Fuzey Logic
Classical Logic An Overview
Multivalued Logies . Fuzzy propositions |
Fuzzy quantifiers Linguistic Hedges,
Inference from Conditional Fuzzy

propositions

O

Methodology and Duration

Class exercises
Lectures
Discussions

Hustration with examples

Lectures, Discussions,
Class exercises

GD, Lectures, Class
eXereises.

GD, Lectures, Class

CACICISeS



1. Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
Visualisation of fuzzy 1 Hour Experiential Learning 1 Week
sets and examples using
videos
lllustrations with S Hours Experiential learning 2nd Week
examples of theorems
and concepts
. Assignments and Seminars
Assignments
No Topics Activity Submission Deadlines
Assignment 1 Fuzzy set Preparation  30th June 2018 Submit the assignment to
and its of Google Classroom before
examples. assignment 11.59 pm
Assignment 2 Fuzzy Preparation  10th September ~ Submit the assignment to
arithmetic - of 2018 Google Classroom before
examples. assignment 11.59 pm

Note: Failure 1o submit the assignment on the date mentioned will result in 0 marks for the
assignment. Requests for extension of dates Jor submission not entertained.

IV. Attendance (one component in class participation):

90-95%

85-90%

80-85%

75-80%

<75

4

Not eligible for appearing for ESE

Required reading

George J- Khr and BoYuan, - Fuzzy Sets and Fuzzv Logic Theory and
Applicanons”, Prentice Hall of India Private Limited New Delhi, 2000

Khy, G Jand 1 Folger, Fuzzy Sers, ( neertamty and Information, Prentice
Hall of Iy Private Binted New Delhi, (1988)

o (&




T

3 H) Nm_s_.sn:._._.::_
Publishers, 1996,

4. Dubois, D ang H. Prade | Fuzzy Sets and System:

Academic Press, New
Abraham Kandel, fyz»

22V Set Theory- and

York, 1988

v Mathematical Techniques

Wesley 1:2?:5@ Company 1986

its  Applications, Allied

Theory and Applications,

with Applications, Addison




/
P RN

~
“
i

\ (Autonomous)

Course Instructor

Name

|
|

I.
No

Sem, Programme& Batch

| Jeema Jose, Mary Alphonsa | Sem VI BSc, 2018-19

|
|

Duration of Course:
Activity

Contact hours
Assessment ( CAE & ESE)
Tortal

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

II.Course Objectives:

I1.

To have a knowledge about the convergence of series
Familiar with Cauchy criterion for series

MAT6CRTI01 RERL ANALYSIS

8\ St. Albert’s College

Duration

80(Including assignments)
6

86

Familiar with the convergence tests such as comparison test, ratio test,Raabe’s test, root test

and Gauss test

Have a knowledge about alternating series and absolute convergence
Studying the notion of real continuous functions and their properties.

To study the notion of uniform continuity

Familiar with Riemann integration and integrable functions

Recognize the Riemann integrable real functions and its related theorems
Familiar with the test for uniform convergence of series, Weierstrass's M-test, Abel's

test. Dirichelet s test

Distinguish pointwise convergence and uniform convergence

Course Delivery Plan Q{/ .

\_ Ernakulam-682018



Phis course s a course
methods include le

requiring lot of g
ctures, discussions, as

Topics Se

udent centric learning proce
stenments, Seminars ee.

sses. The teaching

ssion No & Methodology and Duration

Date(s)

These are the
modules

topics to be covered in the

A necessary condition for convergence,

Cauchy's genera) principle of convergence

for a series. Positive  term series. A

necessary condition for convergence of

positive term series. Geomeltric series, The
11

comparison series M._lmﬂw comparison test
for positive term series without proof.
Cauchy's  root  (est DALEMBERTES
RATIO test. Raabe’s test. Gauss's test,
Series  with arbitrary terms, Alternating
series. Absolute convergence

(a quick review),
L, continuity in an

Continuous function
Continuity at a poin

interval, Discontinuous functions,
Theorems  on continuity.  Functions
continuous on closed intervals. Uniform
continuity.

Definitions and existence of the integral, |
Inequalities of integrals. Refinement of
partiions of integrability, Integrability of
the sum of integrable  functions, The
Integrals as the limit of 4 sum. Some
applications. Some integrable functions,
Integration  and differentiation.  The

fundamental theorem of calculus,

Point wise convergence, Uniform
convergence  on o an  interyal, Cauchy's
crterion for uniform convergence. A fest
for uniform convergence of sequences. Tes
for  uniform convergence  of  series,
Weierstrass s M-test, Abel s test Statement
of Dirichelet s test without proof

3l

28/02/2019

Class exercises
Lectures
Discussions

21172018 TO

3/12/2018

Hlustration with examples

4/12/2018 TO Lectures, Discussions,

Class exercises

12/01/2019
Analysing limit and
continuity using
GEOGEBRA
3/01/2019 TO GD, Lectures, Class
30/01/2019 exercises

GD, Lectures, Class

CXCreises
/072019 TO

Visualisation ofexamples
using GEOGEBRA

e



I1I. Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
Visualisation of limit and 3 hours Experiential Learning 3 Week
continuity concepts
using GEOGEBRA
llustrations with 5 Hours Experiential learning 2nd Week

examples of theorems
and concepts

IV. Assignments and Semina

Assignments
No

Assignment |

Assignment 2

Assignment 3

Topics

Establishing
continuity
of functions

Establishing
uniform
convergenc
e of
sequences

Testing
uniform
convergenc
e

Activity Submission Deadlines

Preparation of 15th Dec 2018 Submit the assignment to

assignment Google Classroom before
th

Referring text 17" Dec

book and

18" Jan 2019 . A
Submit the assignment to

Google Classroom before

21% Jan

_NE Feb 2019

Submit the assignment to
Google Classroom before

16> Feb

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.

V. Attendance (one component in class participation):

90-95%

85-90%

80-85%

75-80%

<75

4

Not eligible for appearing for ESE

N



VI

o

NS sw

Required reading:

S.C.Malik and Savitha Arora - Mathematicy] Analysis, Edition.
Robert G Bartle ang Donald R Sherbe

T ~Introduction o real analysis 3%
ma:_,o:.é_,_mw

Richard R Goldberg - Methods of real analysijs 3r edition , Oxforg and IBM
Publish

ing Co (1964)

Shanti Narayan — A Course o?:ﬁ:aamsom_ analysis | § Chand and Cq Ltd(2004)
Elias Zako — ZmEmSm:.S_ analysis Vol1, Overseas Press, New Un_::wooov
1M Howie — Real Analysis, Springer 2007

K.A Ross - m_mSSBQ Real Analysis, Springer, Indjan Reprint

M.R Spiegel - Complex <m1mu_mm, Schaum’s Series




St. Albert’s College (Autonomous)

\
\
\ MAT6CRTO2 - COMPLENX ANALYSIS

.\m.
ALLAY

iIstructor
me Sem. Programmed& Batch Email
ASHITHA MARIA Sem 6, B Sc¢ Mathemaucs, 2018-19 '+ ashitha @ alberts in
1. Duration of Course:
Duration
&1
F edial Se Peer Tuior T 1ial ez 9

[1l. Course Objectives:

-cerve the concept of analymic functions and w 11l be famihiar with the elementary
omplex functions and their properuses

wun., ar with the theory and techniques of complex integration
Apply Cauchy's theorem and Cauchy's integral formula 10 compute definite integrals
Fam:liar with the theorv and applicauon of the power series expansion of analyne funcuions

€2 -ulare resrduss using Cauchy's residue theorent

definite 1t

egrals berween limits—x 10 =

Evrord the idea of integration in the complex field by using resid +-aluating conto
Ex .N.,r dea of integ th plex field by using residues and evaluaung contour

r<e Delinvery Plan

Session No & Date(s) /—._r...a—:.:mu and
Duration
N A atel M 1

iranon

topic to be coveredan



Pone PAGL L\ MERGEFORMAT 2

Funcuons of a complex
vartable-limits-theorems on
Limits-connnuinv-dertanves-differentano
o formulas-Cauchv-Riemann

equations-sufficient condition for
diffsrentiabilin-analvtic functions
examples-harmonic functions
Exponennal function —logarnithmic
function —complex exponents
—mgonometnc functions- hyperbolic
functions- verse mgonometric and
hyperbolic funcuons

Denvatives of functions —definite
integrals of functions —Contours —Contour
integrals —some examples —upper bounds
for modul: of contour integrals —ant
deriates —Cauchy-Goursat theorem
(without proof )- simply and multply
connected domains- Cauchy’s integral
formula- an extension of Cauchy’s
integral formula- Liouwille’s theorem and
fundamenral theorem of algebra-
maximum modulus principle.
Convergence of sequences and senes
Tavlor’s series -proof of Tavlor's
theorem-examples- Laurent's
series(without proof)-examples

lsolared  smngular  powmnts —residues
—Cauchy's residue theorem —three types

of 1solated singular pomts-residues at
poles-examples —evaluation of improper
integrals-example —improper integrals
fiom Fourier analysis —Jordan's lemma
sarement  only) —definite  integrals

- olng sines and cosings.

17-12-2018 w0 17-01-2019

18-01-2019 10 31-01-2019

A1.02-2019 o 17-02-2019

v Inuovative Learning Programines

Duranon

1\ eek

Type
Self Learung

Class exercises

[ ectures

Class exercises

Lectures

Class exercises
Lectures

Class exercises
Lectures

Proposed Time
28 ywveek of
December



Vo PAGE S VT NERGLFORMAT 2

Augustus Cauchy- His
e & C ontributions
./.w:nm;ﬁ:.” Projection | Week Self Learmng 2% week of
- Google Search and February
prepare a repont

V1. Assignments and Seminars

Assignments

\o Topics Activaty Submission Deadlines
of  Assignment | Submit the assignment book
Decembet an or before the due date

Assignment

ton given

topic
Assignment 3
ir
3% Februan
Seminar Presentatio Presentation Submut the report 2 davs
1 of 13-30 befors the senuna
minutes Januan &

duranon February of

course

vesulr 1 0 marks for the

the dare mentioned

Norer Farlure 1o submit the assigiment 0

assignment Reguests for extension of dates for subriission Hot enierial

Vil Attendance (one component in class participation):

ta

"3 Not eligible for appearing for ESE

VI Required reading:

: Tames 'Ward Brownd& Ruel V' Churchill- Complex vanables and applicanons (§* edinon)

) Lars \ Ahlfors - Complex Analvsis — An Introduction to the Theorv of Analyue Funcuons
of one Complex Varizbles ( 2% edimon), (McGRAW-HILL)

banr: Naravan - Theorv of functions of a complex varable

v

corv and Apphicanons 2% edino

Ve

- Kesara - Comy

o




Page PAGE  \* MERGEFORMAT 2

' 3

A Dawi

1Y

d Wunsch - C

omplex Analysis with Applications ( Pearson )




Page PAGE \* MERGEFORMAT 2

6

A David Wunsch - Complex An

alvsis with Applications | Pearson )



o

~Z.

DISCRETE MATHEMATICS

I. Course Instructor

Name [ Sem, Programme & Batch

DIVYA MARY DAISE S Sem 6, B.Sc. Mathematics, 2018-19

I1. Duration of Course:
No .zn_?:.,

8()
3

83

Total
_mr._:r. ( need

based & Opuonal)

IIl.  Course Objectives:

St. Albert’s College (Autonomous)

' Email

divyamary@alberts.cdu.in

Duration

® Familiarise the basic concepts and famous applications of graph theory

® Know about the basics of cryptography

® Learn about Posets, Lattices, Semilattices, Complete Lattices, Sublattices

IV, Course Delivery Plan
Topics Session No & Date(s)
Topics Sesston No & Date(s)

Fhese are the topics to be coy eredin
the modules
An introduction to graph. Definition of a

05-11-2018 10 14-12-201%
Graph, Graphs as models, More

definitions, Veriex Degrees, Sub graphs,

Paths and cycles The matrix

representation of graphs (definition &

¢xample only)

Irees and connectivity. Definitions and

Simple properties, Bridges, Spanning
trees, Cut vertices and conneclivity

p (

Methodology and
Duration
Methodology and
Duration

l.cctures

Deseription of real lite

examples
'l

S diIscussions

\ s ;

Ernakulam-t /



age PAGE \» MERGEFORMAI 2

P

Euler Tours and Hamiltonian Cycles
-Euler’s Tours, The Chinese postman
problem  Hamiltonian graphs,  The
travelling salesman problem, Matching
and Augmenting paths, Hall's Marriage
Theorem-statement only, The personnel

Assignment  problem, The  optimal
Assignment problem (Section
3.1(algorithm deleted) 3.2(algorithm
deleted), 3.3,3.4 (algorithm deleted))
Matching

From  Caesar Cipher to  Public key
Cryptography, the Knapsack
Cryptosystem

Diagramatical Representation of a Poset,
Isomorphisms, Duality, Product of two
Posets, Lattices, Semilattices, Complete
Lattices, Sublattices.

-12-2018 10 17-01-2019

Lectures

Class discussions

1-201910 31-01-2019
Lectures
Description of real
examples
Class discussions
Problem Solving

A Innovative Learning Programmes

Duration
S Hour

Name of Programme
Group Discussion and
presentation of
challenging exercises
from the text book
Know The Geniys - Do
literature review and do
@ presentation (of 15
minutes) about the
famous mathematicians
Involved in the area of
study

4 Hours

VI Assignments and Seminars
Assignments

No lopics Nelivity

LN

01-02-2019 1o 17-02-2019 Lectures

Class disct
Type Proposed Time
Research Based 5th Week
Learning onwards
Literature 8th Week
mmims\m__uuma onwards
Learning

Submission Dendlines




Page PAGE  \* MERGEFORMAT 2

Assignment Assignmen  Prepar

Submut the assignment book

tongp \ Sa1ENMel e I
on pinver a nment 6" December on or betore 16" December
topic 2018 2018

Assignment 2 Submit the assignment book

anuary on or before 14" January
2019 2019

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. Attendance (one componentin class participation):

95-100% 3
90-95%, 4
85-90% 3
NO-8S u
s Ty :
<75 Not eligible for appearing for ESE
V1ii. Required reading:
e John Clark Derek Allen Holton - A first look at graph theory, Allied Publishers
e David M Burton - Elementary Number Theory 6™ Edition TMH
e Vijay K. Khanna - Lattices and Boolean Algebras- First Concepts, Vikas Publishing House
Pvt Ltd.
e Douglas B West Peter Grossman - Introduction to Graph Theory
e WD Wallis - A Biginner’s Guide to Discrete Mathematics, Springer
e R Balakrishnan, K. Ranganathan - A textbook of Graph Theory, Springer International
Edition
e S.Arumugham, S. Ramachandran - Invitation to Graph Theory, Scitech. Peter Grossman,
e JK Sharma -: Discrete Mathematics(2™ edition), (Macmillion)
e S.A. Choudam —A First Course in Graph Theory ( Macmillian )

) \U g



Page PAGE \* MERGEFORMAT 2

Assignment Assignmen Preparation of - Assignment | Submut the assignment book
Lon gnen  assignment 6" December on * 16" December
topig 2018 20
Assignment 2 S it the assignment book
4™ January on or before 14" January
2019 2019

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.

VIl. Attendance (one component in class participation):

95-100% 5

90-95°%%

— 10w B

<75 Not eligible for appearing for ESE

VIII. Required reading:

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

e David M Burton - Elementary Number Theory 6" Edition TMH

e Vijay K. Khanna - Lattices and Boolean Algebras- First Concepts, Vikas Publishing House
Pvt Ltd.

e Douglas B West Peter Grossman - Introduction to Graph Theory

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

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

¢ S Arumugham, S. Ramachandran - Invitation to Graph Theory, Scitech. Peter Grossman,

e J.K Sharma - : Discrete Mathematics(2" edition), (Macmillion)

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

: Llin-
P



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

MAT6CRTO04: LINEAR ALGEBRA AND METRIC SPACES

Course Instructor

Name Sem, Programme& Batch Email
Dr. Shery Fernandez Sem 6 B.Sc. ,2018-19 , sheryfernandez@yahoo.co.in
I Duration of Course:
No Activity Duration
1 Contact hours 90(Including assignments)
2 Assessment ( CAE & ESE) 6
Toral 96

Remedial Sessions/Peer Tutoring/Tutorials ( need 6
based & Opuonal)

[I.Course Objectives:
. understand vector spaces as an abstract algebraic system and
establish some of the properties of such systems
. find the widest applications of linear algebra in Physics, Chemistry,
Economics etc.
e explain the geometric meaning of each of the metric space propertics
and be able 1o verify whether a given distance function is a meltric

o distinguish

wveen open and closed balls i a metric space and be able

1o determime thermn for given metric spaces



whether a given sequence in a metric space
e state the definition of continuity of a function between two metric

spaces.
.

. Course Delivery Plan

e define convergence for sequences in a metric space and determine

converges

This course is a COUTse requiring lot of student centric learning processes. The

teaching methods include lectures,

Topics

These are the topics to be covered in the
modules

Vector spaces: Vectors, Subspace, Linear
Independence, Basis and Dimension, Row
Space of a Matrix.

Linear Transformations: Functions, Linear
Transformations, Matrix Representations,
Change of Basis, Properties of Linear
Transformations.

Metric Spaces — Definition and Examples,
Open sets, Closed Sets. , Cantor set

Convergence, Completencss. Continuous
Mapping ( Baire’s Theorem included)

O

Session No &
Date(s)

05/11/2018 TO

03/12/2018

04/12/2018 TO

16/01/2019

17/01/2019 TO
04/02/2019

05/02/2019 TO
01/03/2019

’

discussions, assignments, Seminars etc.

Methodology and Duration

Class exercises
Lectures
Discussions

Illustration with examples

Lectures, Discussions,
Class exercises

GD, Lectures, Class
eXCreises.

GD, Lectures, Class

CXCreises



II.  Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
Visualisation of vector 1 Hour Experiential Learning 1% Week
space and examples
using videos
\llustrations with 5 Hours Experiential learning 2nd Week

examples of theorems
and concepts

lIl. Assignments and Seminars
Assignments

No Topics Activity Submission Deadlines

Assignment 1 Vector space Preparation  Sth December Submit the assignment to

and its of 2018 Google Classroom before
examples assignment 11.59 pm

Assignment 2 Metric Preparation  10th February Submit the assignment to
spacesand  of 2019 Google Classroom before
its examples ~ assignment 11.59 pm

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% !

<75 Not eligible for appearing for ESE
LA

\v



>

V.., Required reading:

1. Richard Bronson, Gabriel B. Costa - Linear Algebra An Introduction (Second
Edidon ), Academic Press 2009, an imprint of Elsevier.

2 David C Lay: Linear Algebra, Pearson

3. Sheldon Axler - Linear Algebra Done Right (Third Edition, Undergraduate
text in Mathematics), Springer 2015.

J 4. S. H. Friedberg, Arnold J. Insel and Lawrence E. Spence, - Linear Algebra, 2nd

[
5. Edition, PH Inc.

6. S. Kumaresan - Linear Algebra: A Geometric Approach, Prentice Hall India Learning
Private Limited; New title edition (2000)

7. Gilbert Strang — Linear Algebra and its applications, Thomson Learning,
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\ St. Albert’s College

/QV\\ (Autonomous)
©OEETT T AT ICRTM BASIC TOPOLOGY PMTICRTO2

Course Instructor

Name Sem. Programme& Batch Email
Jeema Jose Sem I MSc .2018-19 | jeemajose(@alberts.edu.in
I Duration of Course:

Duration

No Activity

Contact hours 90(Including assignments)

2 Assessment ( CAE & ESE) ¢
96

Total
Remedial Sessions/ Peer Tutoring/Tutorials ( nced 6

bascd & Opuonal)

II.Course Objectives:

o ot oputogical detimntions and theorems

o Produce coamples and counter examples that lustrate why theorem
hvpotheses are necessary or why astatement is not true

Draw pictures to represent topological ideas

L]

o ormulate conjectures about topological coneepts and test these conjectures
[ ]']l\', I 1(1’)|A'|)j’jl_(l| staterments

. ctopolosical idens (¢ e homeomorphisms, fundamental group) to classity
o Prosent mnathenatical argaments both orally and mwiiang,

II.  Course Delivery Plan

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

methods include lectures, discussions, assignments, Seminars cle. -
o

{ ‘ .\“?A-

[ ) p

Topics Session No & Methodology and Duration ~

\)\4’ Date(s) | /



These are the topics to be covered in the
modules

Revision

Definition of a topological space — examples of 21/06/2018 TO

topological spaces, bases and sub bases - sub
Spaces. Basic concepts: closed sets and closure
= neighborhood, interior and accumulation

22/07/2018

points

Continuity and related concepts: making
functions continuous, quotient spaces. Spaces
with special properties: Smallness condition on

a space

23/07/2018 TO
20/08/2018

21/08/2018 TO

Connectedness: Local connectedness and
20/09/2018

paths

Separation axioms: Hierarchy of separation

axioms — compactness and separation axioms
21/09/2018 TO

28/10/2018

III.  Innovative Learning Programmes
Duration Type

1 Hour

Name of Programme
Visualisation of
topologically equivalent
objects using videos
lllustrations with
examples of theorems
and concepts
Visualisation of
examples using
GEOGEBRA

5 Hours

3 hrs

IV.  Assignments and Seminars
Assignments

No Topics Activity

Experiential Learning

Experiential learning

Experiential learning

Class exercises
Lectures
Discussions
Videos
[llustration with examples

Lectures, Discussions,
Class exercises

GD, Lectures, Class
exercises, Presentations by

students

GD, Lectures, Class
exercises

Visualisation of examples
using GEOGEBRA

Proposed Time
1 Week

2nd Week

6" week

Submission Deadlines




Assignment  Assignmen Preparation of 18th July 2018  Submit the assignment to

t on. given  assignment before 20lh July
topic

Seminar PowerPoin PowerPoint 11/08/2018 to Submit the report before 8th
t Presentation 28/08/2018 August

presentatio for a

non given presentation

topic of 30 minutes
duration

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.

V. Attendance (one component in class participation):

90-95% 4
85-90% 3
80-85% 2
75-80% 1
<75 Not eligible for appearing for ESE

VI. Required reading:

K.D Joshi, Introduction to General Topology , Wiley Eastern Ltd, 1984

2. George F. Simmons, Introduction to Topology and Modermn Analysis, McGrawHill
Book Company, 1963

3. ILM. Singer &J.A. Thorpe ,Lecture Notes on Elementary Topology &Geometry,

Springer Verlag 2004

Munkres J.R, Topology-A First Course, Prentice Hall of India Pvt. Ltd., New Delhi, 2000.

1.L Kelley, General Topology, Van Nostrand, Reinhold Co., New York, 1995,

Stephen Willard, General Topology, Addison-Wesley.

Dugundji, Topology, Universal Book Stall, New Delhi.

—

Noo s
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E\" St. Albert’s College

. V\ (Autonomous)
S e
PMTI1CRTO03 - Measure Theory and Integration

Course Instructor

Name Sem, Programmeé& Batch ' Email
Divya Mary Daise S { Sem |, M Sc Mathematics, , divyamary@alberts.edu.in ‘
| 2018-19 |
I. Duration of Course:
No Activity Duration
1 Contact hours 75(Including assignments)
2 Assessment ( CAE & ESE) 5
Total 90
10

Remedial Sessions/Peer Tutor'mg/Tutoria]s ( need

based & Optional)

[I.Course Objectives:
e To understand the concept of Lebesgue Measure

e To familiarise the concepts Lebesgue Measurable Functions and Lebesgue Integration

To learn about General Measure Space, Measureable Functions and Integration over

Generzal Measure Space

g

D

e To know about Signed Measures

e To learn about Product Measures

1. Course Delivery Plan

(Y~

ods include lectures, discussions, assignments, Seminarsete, apert's

Ars el aAlbe

(‘ ( Em_xku\um
\

college

The teaching meth
682018 v



Topics Scssion No &

Date(s)

These arc the topics to be covered in the

modules

Module 1: Lebesgue Measure: 2006 18 to

Introduction. outer measure, mesurable sets 2X07/1R

and Lebesgue measure, Non measurcable

<ets. Measurable functions

Module 2: Lebesgue Integration: The 2407 18 to
09708718

Riemann Integral — The Lebesgue integral
of a bounded measurable function over a
«ct of finite measure — The Lebesgue
integral of a measurable non negative
function — The general Lebesgue integral,
differentiation of monotone functions.

Module 3: Measure and Integration: 10083 1810
measure spaces. measurable functions, 29/09/18
integration. general convergence theorems,

signed ~measures. the radon-nikodym

theorem. outer measure and measurability,

the extension theorem

01/10/ 18 to
Module 4: Convergence in measure, almost 24/10/1IN

uniform convergence, measurability in a
product space. the product measure and
fubini's theorem

1. 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 presentanon (of 15 Learning

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

\/)‘\w\

Mcthodology and Duration

[Lectures, Discussions,
Assignments, Class
exercises

Lectures, Discussions,
Assignments, Class
exercises

Lectures, Discussions,
Assignments, Class
exercises

Lectures, Student
Presentations, Discussions

Proposed Time
Sth Week
onwards

8th Week
onwards



Assignments and Seminars

Ir.

Assignments

No Topics Activity Submission Deadlines

Assignment 1 Assignment Preparation 15" August Submit the assignment
2018 before 2= r20

on given of

topic assignment

257 September  Submit the assignment

Assignment 2 Assignment Preparation
on given of 2018 before 5" October 2015
topic assignment

assignment on the date mentioned will result in 0 marks for the
ssion not entertained.

Nore: Failure to submit the

assignment. Requests for extension of dates for submi

IV.  Attendance (one component in class participation):

90-95% 4
85-90¢, 3

80-85% 2

75-80% [

<75 Not eligible for appearing for ESE
V. Required reading:

* H L Royden, ppm Fitzpatrick, Real Analysis Thict & 1. '
Privae LLo™ patrick, Real Analysiy Third Edition, Prentice Hal of India
* G.de Barry - Measure Iheory ang | '
: HE o S Iegration | New Ape ‘rmation; ’
DelhiNew Age Internationg| () Ltd., New Delhi FIBBE It etional (B) i New
. If)f;ln}% PR, Measure Theory, l),\'szuslrumI L‘o‘
¢ PK. Juin ; "L Gupta, Lebespye n .
o ,d‘ de V.p Qup!u. Lebesgue Measyre and Integration New Age '
1A New Delpy, l‘)h’()(chnm 2000) ) s ll\ll'l'ndllk‘nul
* R.G. Baple The Elemens ol |
, : egrauon, Johy Wiley & Sons
Y XS0ns, Ine New York, 1966

NN
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PMTICRT04 GRAPH TH EORY

Course Instructor

mm St. Albert’s College
/|

. Name ' Sem, Programmed&: Batch # Email
|

Jeema Jose

“ Sem I MSc ,2018-19

L. Duration of Course:
No Activity

1 Contact hours

2

Assessment (CAE & ESE)
Total

Remedial Sessions /P
based & Optional)

Il.Course Objectives:

Able to define the basic concepts ofgraphs, directeq
Defines 3 graph, identifying edges and vertices,
Finds the degree of 3 vertex,

Able to define the properties of bj

Lists basic Properties of trees,
Expresses and pro

Explains basic reg
Defines chromati
Defines Eulerian graph,

Defines Hamiltonian graphs,

Hamiltonjan 8raphs,

Explains planar 8raph notigp,
Proves Euler formula,
Explains dual Braphs,

Course Deliy ery Plan &,b\ﬁ\//

11,

cer Tutoring/ Tutorials (need

Jeemajose@alberts.edu. in

Duration

90(Including assignments)
0

96

6

graphs, and weighted graphs,

partite Braphs, parh‘cularly in trees.
Defines bipartite Eraphs,



Course Instructor

Name

Sem, Programme& Batch

Jeema Jose

I
No

Sem 1 MSc .2018-19

Duration of Course:
Acti\ity

Contact hours
Assessment ( CAE & ESE)

Total

Remedial Sessions Peer Tutoring/ Tutorials ( need

based & Opuonal)

II.Course Objectives:

1.

u\ St. Albert’s College
’\ (Autonomous)

PMTICRT04 GRAPH THEORY

Email

Jeemajose@ alberts.edu.in

Duration

90(Including assignments)
6

96

6

Able to define the basic concepts of graphs, directed graphs, and weighted graphs.

Defines a2 graph, identifying edges and vertices.
Finds the degree of a vertex.

Able to define the properties of bipartite graphs, particularly in trees.

Defines bipartite graphs.

Lists basic properties of trees.

Expresses and prove Cayley Theorem.
Explains basic results about colouring vertices.
Defines chromatic polynomials.

Defines Eulerian graph.

Defines Hamiltonian graphs

Explains basic results related with Eulerian and
Hamiltonian graphs.

Explains planar graph notion.

Proves Euler formula.

Explains dual graphs.

. e Delivery Pl: )
Course Delivery Plan \,)>\\:J\

rd

y 4



s course s a ¢ RN
o UTsC s a course requiring Tot of student centric learning processes. The
cachimg me ne *lectures, di i < ) o
£ methods mclude Teetures, discussions. asstgnments, Seminars etc
IS . 8 h ] - .

Topics '
Session No & Methodology and Duration
Date(s)

These are the topics to be covered in the

modules

Introduction, Basic concepts. Sub graphs. 20/06/2018 TO Class exercises
Degrees of vertices. Paths and Connectedness,

Automorphism of a simple graph, line graphs, 19/07/2018 Lectures
Operations on graphs, Graph Products. . .
Directed Grephs : Introduction, basic concepts iselissions

An 1 H
and tournaments. [llustration with examples

Connectivity : Introduction, Vertex cuts and
ecge cuts, connectivity and edge connectivity,

blocks.

Trees; Introduction, Definition, 20/07/2018 TO
characterizetion and simple properties, centres

and cancroids, counting the number of 29/08/2018
spanning trees, Cayley’s formula. Applications Lectures, Discussions,

Class exercises

Fulerian  and  Hamiltonian ~ Graphs: GD, Lectures, Class
Introduction, Fulereian graphs, exercises, Assignment.
Hamiltonian Graphs, Hamiltonian around’ 30/08/ 2018 TO
the world”  game  Graph  Colorings: 27/09/2018
Introduction, Vertex Colorings,
Applications of Graph Coloring, Critical
Graphs,  Triangle  free graphs. Brooks
theorem.

Edge colonng and Planarity:Planar and 28/09/2018 10O GD, Lectures, Class
Euler Formula and Its 30/10/2018
K 33 are Presentations

Nonplanar Graphs, exercises, Student
Conscquences, K5 and
Nonplanar Graphs., Dual of a Pl
The Four-Color Theorem and the Heawood

ance Graph,

Five-Color Theorem

Innovative Learning Programimes
Duration lype~

Name of Programme ( (\ Pfopoged fime




Iustrations with

examples of theorems
and concepts

5 Hours

Experiential learning

15t Week

[, Assignments and Seminars
Assignments
No Topics Activity Submission Deadlines
Assignment  Assignment  Preparation  30th September  Submit the assignment book
on given of 2018 before 3 pm.
topic assignment
Seminar PowerPoint  PowerPoint  28/09/2018 to  Submit the report before 30
presentation  Presentation  30/10/2018 th October 2018.
on given for a
topic presentation
of 30
minutes
duration

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

IV. Attendance (one component in class participation):

90-95% 4
%5-90Y% 3
nO-n5Yy 2
75-80% |

<78 Not eligible for appearing for ESE

V. Required reading:
1. R. Balakrishnan and K. Ranganathan , A Text book of Graph Theory, Second
edition Springer
2 John Clark and Derek Allan Holon, A Fiest Look at Graph Theory, Alhied Pubhishers
3. Douglas 18 West, Introduction to Graph Theory, Prenuee Hall of Indu.
4. Sheldon Axler, Linear algebra done nght, Second edition ,Springer,

V) o
P
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PMTICRT05 - COMPLEX ANALYSIS

1. Course Instructor

Name ' Sem, Programmed& Batch

GOLDA MARY JOSEPH  Sem 1, M.Sc. Mathematics, 2018-19

1. Duration of Course:

No Activity
( ontact hours
\eeessment (CAR & ESE)
Total
Remedial Sessions/T
hased & Optional)

deer '1'ulorm«u/"l‘uu»riﬂl\' ( need

lIl. Course Objectives:

St. Albert’s College (Autonomous)

Email

| goldamary@alberts.edu.in

Duration

75
82
10

e Define analytic function and carry out conformal mappings with complex numbers.
e Evaluate a contour integral using fundamental theorem in complex integration and Cauchy's

integral formula.

evaluate a contour integral.

Compute the residue of a function and use the Cauchy’s theorem and Residue theorem to

e Enable the students to appreciate and critically evaluate the analytic, harmonic functions

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

These are the topics to be covered in

the modules

Analytic functions as Mappings: Arcs and 20 06/18 t0 230718
closed curves. Analyuc functons in

regions. onformal mappings. Length

and area

[_inear transformations . I'he cross rato,

Symmetry, Oriented circles, Families of

circles.

Methodology and Duration
Methodology and Duration

Class exercises

[.cctures



\*

Page PAGE

MERGEFORMAT 2

Flementary conformal mappimes. the use
of level curves. a survey ol elementary
mappings. clementary Ricmann Surfaces

Fundamental theorems on complex
integration: line integrals, rectifiable arcs,
line integrals as functions of arcs,
Cauchy’s thcorem for a rectangle,
Cauchy’s theorem in a disk,

Cauchy’s integral formula: the index of a
point with respect to a cloud curve, the
integral formula. Higher derivatives

LLocal properties of analytical functions:
removable singularities. Taylor’s theorem.
ceroes and poles.Weirstrass Theorem on
essential smgularity, the local mapping.
the maximum principle

The general form of Cauchy’s theorem:
chains and cycles, simple connectivity,
homology, general statement of Cauchy’s
theorem. proof of Cauchy’s theorem,
locally exact differentiation, multiply
connected regions

Caleulus  of  Residues:  the residue
theorem.  the  argument  principle,
evaluation of definite integrals.

Harmonic Functions — Definitions and
Basic Properties, The Mean-Value
Property, Poisson’s Formula, Schwarz’s
Theorem, The Reflection Principle.

24/07/18 10 090818

10/O8/18 to 29/09/18

01/710/18 to 24/10/18

V. Innovative Learning Programmes

Name of Programme

Google Search and prepare a brief report on

Duration

4 days

Steriographic Projection and its applications, also

prepare a model(Group activity)

Google Search and prepare a brief report on the

topic ‘Riemann Surfaces’
Source :

4 days

https://nptel.ac.in/courses/lll/lOG/ll1106044/

VI. Assignments and Seminars

No Topics Activity
Assignment  Assignmen Preparation of
O Lon given assignment
topic

o~

Class exercises
l.cctures

Class exerciscs
Lectures

Class exercises

Lectures,
Type Proposed
Time
Experimental 2" week of
Learning August
Selflearnfng 4" week of
September

Submission Deadlines

Assignment | -
153" July 2018

-

Submit the assignment book
on or betore the due date



\*
MERGEFORMAT 2

Page PAGE

Assignment 2
20™ August
2018
Assignment 3
10" September

2018
Seminar Presentatio  Presentation Thursday’s of Submit the assignment 2
non given  of 15-30 Augusl, days before the seminar
topic minutes September,
duration & October & of
Course

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.

VIL. Attendance (one component in class participation):

03-100% 5
k)“-k)su’q) 4
85-90% 3
80-83% 2
75-830% l
<75 Not eligible for appearing for ESE

VIII. Required reading:
| Lars V. Ahlfors, Complex Analysis, Third edition, McGraw Hill Internationals
2. Chaudhary B., The Elements of Complex Analysis, Wiley Eastern.

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

1973.
4. Conway J. B., Functions of one complex variable, Narosa publishing.
5. Lang S., Complex Analysis, Springer.
6. H. A. Priestly, Introduction to Complex Analysis, Clarendon Press, Oxford, 1990.



Course Instructor

' Name : Sem, Programme& Batch | Email

Jeema Jose | Sem II M.Sc., 2018-19 jeemajose@alberts.edu.in |

I. Duration of Course:

No Activity Duration
1 Contact hours 90(Including assignments)
2 Assessment (CAE & ESE) 0

Total 96

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

[1.Course Objectives:

Define and recognize the basic properties of real numbers

Define and recognize the series of real numbers and convergence.

Have the knowledge of real functions-limits of functions and their properties.
Studying the notion of continuous functions and their properties

Recognize the Riemann integrable real functions and its related theorems

Define the real numbers, least upper bounds, and the triangle inequality.

o Define functions between sets; equivalent sets; finite, countable and uncountable sets. Recognize
convergent, divergent, bounded, Cauchy and monotone sequences.

I1.  Course Delivery Plan

This course is a course requiring lot of student centric learning processes. The teaching
methods include lectures, discussions, assignments, Seminars etc.




ApICS Session No &

Methodology and Duration
Date(s)

These are the topics to be covered in the
modules

Introduction,  properties — of monotonic

functions. functions of bounded variation,

total variation, additive property of total 26/11/2018 TO
variation. total variation on(a, X) as a

functions of x, functions of bounded 14/12/2018
variation expressed as the difference of

increasing functions, continuous functions

of bounded varnation, curves and paths,

rectifiable path and arc length, additive and

continuity ~ properties of arc length,

equivalence of paths. change of parameter.

('lass exercises
Lectures
Discussions

[lustration with examples

Definition and existence of the integral,
properties of the integral, integration and

differentiation. integration of vector valued  17/12/2018 TO Lectures, Discussions,

functions. Class exercises
18/01/2019

Analysing.integration and
differentiation using
GEOGEBRA

Discussion of main problem, Uniform  21/01/2019 TO GD, Lectures, Class
convergence. Uniform convergence and 20/02/2019

exercises

Continuity. Uniform convergence and
Integration, Uniform convergence and
Differentiation
Equicontinuous families of functions, the GD. Lectures, Class
Stone - Weierstrass theorem,Power series, CXCICISES

, 1 e e 21/02/2019 TO
the exponential and Jogarithmic functions, , 4 _

- e - 28/03/2019 Visualisation of examples
the trigonometric functions, the algebraic , ‘ -

. . . using GEOGEBRA
completeness of complex field

{1l. Innovative Learning Programmes
Name of Programme Duration Type
Visualisation of 3 hours
integration and
differentiation concepts
using GEOGEBRA
Illustrations with 5 Houry
examples of theorems

Proposed Time
Experiential Learning 3 Week

Experiental learning 2nd Week

and concepts

( \\\\"\

v




; Assignments and Seminars

4

Assign ments
No  Topics Activity ' Submission Deadlines

Assignment 1 | Establishing | Preparation of ' 28th Dec 2018 Submit the assignment to

functions of = assignment Google Classroom before

Bounded th
variation  Referring text 30" Dec
book and
. Establishing |
Assighment 2 tl
¢ uniform 20" Feb 2019 ) )
Submit the assignment tu
convergenc . .
Google Classroom before
e of A
sequences , N_m Feb
Seminar , PowerPoin | powerPoint 01/03/2019 to " | Submit the report before 1 st
't | Presentation | 28/03/2019 | April 2019.

| presentatio | fora |
non given | presentation
topic of 30 minutes
| duration

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.

V.  Attendance (one componentin class participation):

90-95% 4

85-90% ‘ 3 o
80-85% - 2

75-80% |

<15

| Not eligible for appearing for ESE

VI. Required reading:

,H\oﬂs >__,me_@_. J_VE:OSN_:CE Analysis (Second edition), Narosa Publishing House. 2
alter Rudin, Principles of Mathematical Analysis (Third editio ), McGre Hi
Book Company, International Editions. pliem A
Robert G. Bartle Donald R. Sherbert, Introduction to Real Analysis, 4th Edition, John




wiley and Sons, New York.
d B. Folland, Real Analysis: Modern “rechniques and Their Applications, 2 nd

Gera
Edition, Weilylnterscience Publication, Jot n Wiley and Sons, New York.
Royden H.L, Real Analysis, 2nd edition, M acmillan, New York.
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Course Instructor
Name | Sem, Programmed& Batch | Email

| Jeema Jose _ Sem 11 MSc ,2018-19 jeemajose@alberts.edu.in

. Duration of Course:

No Activity Duration
1 Contact hours 90(Including assignments)
2 Assessment ( CAE & ESE) 7

Total 97

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

Topics Session No & Methodology and Duration
Date(s)
These are the topics to be covered in the
modules
Urysohn Characterisation of Normality — 26/11/2018 TO Class exercises
Tietze Characterisation of Normality. Lectures
) 21/12/2018 Discussions
Products and co-products: Cartesian | Videos
products of families of sets — Product | Hlustration with examples
Topology — Productive properties ¢ xamp
Embedding and Metrisation — Evaluation 31/12/2018 TO Lectures, Discussions,
Functions in to Products, Embedding Class exercises
Lemma and Tychnoff Embedding, The 21/01/2019
Urysohn Metrisation Theorem.
Nets and Filters: Definition and 22/0172019 TO  GD, Lectures, Class
Convergence of Nets, Topology and 18/02/2019 exercises, Presentations by
Convergence of Nets, Filters and their students
Convergence, Ultra filters and
Compactness.
Compactness: Variations of compactness 19/02/2019 TO GD, Lectures, Class
- local compactness — compactification. o
( /St Albert's Colleqe

makulam-6820138




22/3/2019 cxercises

Visualisation ot ¢
using GLOGEBIZA

A{.Course Objectives:

Generalization of concepts like continuity
Generalizations of theorems

Distinguishing spaces up to homeomorphisms
Work with topological definitions and theorems
Produce examples and counter examp
necessary or why a statement is true
Draw pictures to represent topological ideas
Formulate conjectures about topological conce
Prove topological statements

Use homeomorphisms

les that illustrate why theorem hypotheses are

pts and test these conjectures

1. Course Delivery Plan

The teaching methods include lectures, discussions, assignments, Seminars elc.

. Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
Visualisation of 1 Hour mxum:m:zm_ Learning 1 Week
topologically

equivalent objects

using videos

lllustrations with 5 Hours

examples of theorems

and concepts

Visualisation of 3 hrs

examples using
GEOGEBRA

Experiential learning  2nd Week

Experiential learning 6" week

IV. Assignments and Seminars
Assignments

No Topics Activity Submission Deadlines

Assignment Assignment Preparation of 18th Dec 2018 Submit the assignment ©

on given assignment before 20" Dec
topic
Seminar powerPoint powerPoint 14/01/2019 to Submit the report betore 12
presentation Presentation 12/02/2019 th January
on given for a
topic presentation
of 30 minutes
duration

$'% g |
\ \ 0



VI

-
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George F Simmons. Intro

~ Munkres J-R. Topology

o aisignm

rinl marks fo

qentioned will 1
tertained

( the assignment on the date
of dates Jor submission not ¢

component in class parti jpation):

4

2

Not eligible for appearing for ESE

mmn::‘mn reading:

K D Joshi . [ntroduction © General Topology Wiley Eastern Lud, 1984
duction 10 Topology and Modem Analysis, McGrawHill Book
n.oasm_._v,._ca

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

2004
_A First Coursé, Prentice Hall of In!
ral Topology: Van Nostrand, Reinhold CO-

General Topology.: >aa.mo?<<mm_m<.
Y. Universal Book Stall, New Delhi

dia Pvt. Ltd., New Delni, 2000.

J.L Kelley. Gene
Stephen willard,
Dugundji. Topolod
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‘ | St Albert’s College (Autonomous)

* ‘/ PMT2CRT03 - ADVANCED COMPLEX ANALYSIS

—~

I Course Instructor | |
| Name Sem, Programme& Batch Email

,,‘m‘.‘wo-@v,\éﬁqOmmvm Sem 2, M.Sc. Mathematics, 2018-19

I YT R T -
i 8 mo_amamQ®u_cm:m.&=.5

1L Duration of Course:

No Activity Duration
1 Contact hours 90
2 Assessment (CAL & 15S15) 7
Total 97
Remedial Sessions/Peer _ﬂ.::v:_f\__AE.QE_.,, (need 7

based & Cmmcmav

11, Course Objectives:

Define the concept of Harmonic functions

Present the central ideas in the solution of Dirichlet’s problem

Express concepts of convergence sequences and series of the complex functions.
Express concepts of absolute and uniform convergence of power series.

Define the concepts of Taylor and Laurent series.

Demonstrate capacity for mathematical reasoning through analyzing, proving and
explaining concepts from complex analysis

IV.  Course Delivery Plan

Topics ) Session No & Date(s) Methodology and Duration
Topics Session No & Date(s) Methodology and Duration
These are the topics (0 e covered in |

the modules

Elementary theory of power series: 126/11/18 10 21/12/18 Class exereises
sequences, Series, Uniform Convergence,
power Series, Abel’s Limit Theorem Lectures

power Series Expansions = Welerstrass's
theorem, The Taylor Series, The Laurent
Series Partial Fractions and Factorization -




\*

Page PAGE

MERGEFORMAT 3

products,

(tial Fractions, Infinite
Gamma f

nical Products, The
gntire Functions = jense

1,&235.:_5053 ..,
iemann  Zeta Function - The _‘p::_r,

evelopment, The Extension of
¢ Whole Planc, The Functional
he Zeroes of the Zeta

Y2 IR o 3000119

.ano

n’s Formula,
(Class exereIses

Product D
(s) 0 th
Equation. T

Function .
Normal Families  — Normality and

Compactness. Arzela’s Theorem
(Class exerelses

cm - 301 19 1028 0219

The Riemann NMapping Th
Statement and Prool. Boundary |_cctures
Behaviour. Use of the Reflection

Principle. Analytic Ares
Conformal mappings of po
wor of an angle. the
Schwarz- Lristottel formula
harmonic functons:

Jygons: the

A Closcr look at
Functions with mean valuc property.
Harnack's principle

The Dirichlet problem: Sub harmonic
functions. solution of Dirichlet problem

m___c:o*c:n:o:m” Simply periodic 01/03/19 10 22/03/19 sty.nzi
Lectures,

functions. the representation of
exponentials, the Fourier ,
Development, Functions of finite order
The Weierstrass's Theory — The
Weierstrass's - function. The
Differential Equation

Analytic Continuation: the Weicrstrass
theorem. Germs and Sheaves, sections

and Riemann surfaces. Analytic
continuation along arcs. homotopic

V. Innovative Learning Programmes

Name of Programme Duration Type Proposed Time
Analyze the geometrical 4 days Self Learning 2™ week of
aspects of uniform February

convergence = Google
Search and prepare a
brief report

»



\¢
MERGEFORMAT

page PAGE

3

. y week of March
4 days Gelf learning
Goog'e search and
repared prief report o"
the topic ‘Doubly vm:oa.;
functions and their

graphs’

VI Assignments and Seminats

Assignments

ed to Google ('lagsroom. Both the assignments &

The followng Assignment needs to be submitt

presentation are individual assignments.

Activity Submission peadlines

\o lopics
Assignment I Submit the asstgnment

Assignment Assignmen 12_:_,_::_1_

1on given assignment " December on or hefore the (
s 2018

Assignment 2:
2 January
2019
Assignment 3
(" February

2019
Seminar Presentatio Presentation Tuesday's of tl it -
gnen of 13-30 Tanuar helore the semindr
minules February &
duration Marchof
Course

Note: Failure 10 submit the assignment on the date mentioned will result in 0 marks for the

assignment Requests for extension of dates for submission not entertained.

VIl Attendance (one component in class cm_.zn._vmzoiu

Not eligible tor appearing for ESE

Vil Required reading:
| Chaudhary B., The Elements of Complex Analysis, Wiley Eastern

7. Cartan H., Flementary theory of Analytic Functions of one e sey

variable, Addison Wesley

B
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St. Albert’s College (Autonomous)

PMT2CRTO04 — PARTIAL DIFFERENTIAL mOF.,.ﬁ,_O./..w

Course Instructor

Name Sem, Programme & Batch Email
Divya Mary Daise S Sem 2. M.Sc. Mathematics, 2018-19 divyamary@alberts.edu.in
1. Duration of Course:
No Activity Duration
1 Contact hours 75
2 Assessment ( CAE & ESE) 5
Total 80
Remedial Sessions/Peer Hcﬁom:m\‘?ﬁoam_m ( need 10
based & Optional)
ilI. Course Objectives:
e To learn about Pfaffian differential forms and equations and Solution of Pfaffian differential
equations in three variables
e 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
(A Course Delivery Plan
Topics Session No & Date(s) Methodology and
Duration
Topics Session No & Date(s) Methodology and Duration
These are the topics to be covered in
the modules
Module 1: Methods of solutions of dx/P = 26/11/18 to 21/12°18 Lectures, Discussions,
Assignments, Class

dy/Q = dz/R. Orthogonal trajectories of a

system of curves on a§
differential forms and equ
of Pfaffian differential equat
es, Partial differential cquations.

variabl

Origins of
equation. Line
Integral surfaces
curve. Surfaces orthogonal to a given

system of surfaces.

:%mo,o. wwmm._m:_ exercises
ations. Solution
jons in three

first order partial d erential
ar equations of first order.
passing through a given

cole Qe




Zog:_c 2+ Nonlinear _:_:;_ difrerential V18 0 300119
cquation of the first order . Compatible

ystems of first order cquations . Charpits

Method. Special types of first order

cquations. Qolutions satistying given

conditions. Jacobi' s method

Module 3: The origin of second order 0119102
cquations. Lincar partial differential

cquations with constant cocfficients.

ations with variable cocfficients.

o

80219

Equ
Characteristic Curves © { 2nd order
cquations

Module 4 Qolution of linear Hyperbolic
[:quations. Separation of variables. Non
lincar equations of the second order .
Flementary solutions of Laplace cquation.
Familics of E::..Ea:::_ surfaces.
Boundary Value Problems.

01031910 2003

\.

Innovative

Name of Programme
Group Discussion and  5Hour

Learning Progrs mmes

Duration Type
Research Based

Emmmsamo: of Learning
challenging exercises
from the text book
Journey to Origin - Do 4 Hours Literature
literature review and do mmsmé\m_inma
Learning

2 Emwm:ﬁmno: (of 15
minutes) about the
origin and applications
of the famous PDEs.

VI Assignments and Seminars
No Topics Activity Subm
Assignment ] Assignmen Preparation of 5th December

{ongiven @8 signment

topic

Assignment 2 Assignmen Preparation of | Iebruany
{ on given assignment
topic

ent 1o on the date mentione

Note: Failure 10 upload the assignm
es for submis:
.

‘. \A.E::\A,.‘.,;\\.:. extension of dat

S

sion Deadlines
Submit the assignment

2018 before

sion not entertained.

| ectures, Discussions
Assignments, Class

exereises

[Lectures, Discussions,
Assignments, Class

CXCICISes

Lectures, Student
Presentations, Discus

Proposed Time
5th Week
onwards

8th Week
onwards

15th December 201N

: Submit the assignment
2019 pefore 1Sth February 2019

o will result in 0 mar s for the




/Il Attendance (one component in clagg PETt el
05-100% . 'hation).

903",

Not eligible for appearing for

VIII. Required reading:

lan Sneddon . Elements of Partial Differential Equations, Mc Graw Hill Book Company
Phoolan Prasad and Renuka Ravindran, Partial Differential Equations, New Age Internation
K Sankara Rao, Introduction to Partial Differential Equations, Prentice Hall of India

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

d




\ St. Albert’s College

‘r (Autonomous)

PMTICRTO02 - FUNCTIONAL ANALYSIS

Course Instructo

Name Sem, Programmed& Batch - Email
Dr. Shery Fernander, Sem 3. M Sc Mathematics, sheryferr CO.iT
2018-19 ,
1. Duration of Course:
No Activity Duration
. Contact hour 33
Z Anesiment CAE & ESE 3
Tota 90
Remedial Sezzions Peer Tutoring Tutogal:  need 3

z:ed & Optonal

[1.Course o_:mn:cmm

o Tofamilanse

ces and Banach Spaces

1CesS dn

weorem

/ AN 3N
L.  Course Delivery Plan 7 N



The teaching methods include lectures, discussions. assignments.

Topics

These are the topics to be covered in the

modules

\odule 1 Vector Space, Normed Space,
Banach space, Further Properties of
Normed Spaces, Finite Dimensional
Normed spaces and Subspaces.
Compactness and Finite Dimension, Linear
Operators, Bounded and Continuous Linear
Operators

Module 2 Linear Funcuionals, Linear
Operators and Functionals on Finite
dimensional spaces, Normed spaces of
operators, Dual space, Inner Product Space.
Hilbert space, Further properties of Inner
Product Space

VModule 3: Orthogonal Complements and
Orthonormal and

sequences, Series related to Orthonormal

Direct  Sums, sets

sequences and sets, Total Orthonormal sets

and  sequences. Representation  of
Funcrionals on Hilbert Spaces,
Hilbert-Adjoms  Operator, Self-Adjoint,

Unutarv and Normal Operators

Module 4: Zorn's lemma, Hahn- Banach

theorem, Hahn- Banach theorem for
Complex Vector Spaces and Normed
Adjoint  Operators, reflexve

Spaces,
g category theorem and uniform

Daces

poundedness theorem

Session No &

Date

1

01
3

}
-

16-07-2

03-08-2018 w0
11-09-2018

II.  Innovative Learning Programmes

Duraton
S Hour

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

Ty

Research Based
Learning

(s)

-1

pe

io

-06-1Sto

Seminars etc.

Methodology and Duration

Lectures, Discussions,
Assignments, Class
exercises

Lectures. Discussions,
Assignments, Class

exercises

Lectures, Discussions,
Assignmens, Class
exercises

Lectures. Student
Presentations, Discussions

Proposed-Time—-




h

SIRIEDS Nahimg The R 3
Nty < N

SrEEDS > ol ~ .
S T ~

e SSviuastet_t
= 12 IOR PR = . - ,.
< 3
FEPE < T AN W= < <

No: shiginls for RPPEATIRG for EXY

Tahn Wikey and sons

Tomomomzl AmEivss wvTh EDDLlEnAnS.
o N ags mmmananal 8 17D Naw Delhi 2004
G 00 New Yark

—anniom zna Madsm Anzivas Moo st

o Tara MoGraw —Hill New Dealhn, 18




. St. Albert’s College (Autonomous)

MT3CRTO03 - DIFFERENTIAL GEOMETRY

1. Course Instructor
| Name | Sem, Programme & Batch Email

SABUM C w Sem 3, M.Sc. Mathematics, 2018-19  sabuchacko@alberts.edu.in

Il Duration of Course:

No Activity Duration
| (& hours 72
2 \ssessment ( CALL & -SE) 18
Total 90
Remedial Sessions/ Peer Tutoring/Tutorials (need 4

nal)

based & Op

liI. Course Objectives:

e Understand the basic concepts of surfaces
e Explain the significance of gradient and tangent
e Make use of properties geodesics
e Solve the problems related to parallel transport
e Evaluate curvature, arc length
e Determine whether a given number is prime or not
V. Course Delivery Plan
Topics Session No & Date(s)  Methodology and
Duration
Topics Session No & Date(s)  Methodology and Duration

These are the topics to be covered in
the modules

Graphs and level sets, veetor fields, the 01-06-18 to 28-06-18 Class exercises
tangent space. st ficlds on

surlaces, ¢ n Lectures

The Gauss map, geodesics, Parallel 29-06-2018 to Class exercises

31-07-2018

transport




Page PAGE V"

MERGEFORMAT 2

The Weingarten map, curvature of plane Class cxercises

curves, Arc length and line integrals 01-08-2018 to Lectures
10-09-2018
Curvature of surfaces and Parametrized 11-09-2018 to (lass exercises
surfaces 22-10-2018 Lcctures

V.  Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. Both the assignments &
presentation are individual assignments.

No Topics Activity Submission Deadlines
Assignment  Assignmen Preparation of - Assignment | Submit the assignment book
{ongiven  assignment 1" August 2018 on or before the due date
topic Assignment 2.
21" August
2018

Assignment 3 :
24" September

201%

Seminar PowcrPoin  PowerPoint August & Submit the report 2 days
t Presentation  September of before the seminar
presentatio  for a Course
non given presentation
topic of 10- 15

minutes
duration

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.

VI. Attendance (one component in class participation):
95-100% 5

90-95%
§5-90%
%()-%5%%
75-80%

I

— b

A
Q9
W

Not eligible for appearing for ESE




VII. Required reading:
1. John A. Thorpe, Elementary Topics in Differential Geometry

\*
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St. Albert’s College (Autonomous)

PMT3CRT04 - NUMBER THEORY AND CRYPTOGRAPY

1. Course Instructor

Name Sem, Programme& Batch Email

GOLDA MARY JOSEPH | Sem 3, M.Sc. Mathematics,2018-19 | goldamary@alberts.edu.in

S— S _J

11. Duration of Course:

No Activity Duration
I act hours 82
2 \ssessment (CAR & ESE) 3
Total 90
Remedial Sessions/Peer Tutoring/ Tutorials ( need 3

based & Optional)

III. Course Objectives:

e Understand the basic concepts of number theory and cryptography

e Explain the significance of time estimate

e Make use of properties of congruence to compute solutions of problems

e Solve the problems related to factoring

e Evaluate discrete log using Silver Pohlig Hellman algorithm

e Determine whether a given number is prime or not
v, Course Delivery Plan
Topics Session No & Date(s)  Methodology and Duration
Topics Session No & Date(s)  Methodology and Duration

These are the topics to be covered in
the modules

Some topics in Elementary Number 01-06-18 to 13-07-18 Class exercises
Theory: Time estimates for doing
arithmetic, divisibility and the Eucledian Lectures

Algorithm, congruences, Some

ications 10 fuctoring

Finite Fields and Quadratic Residues : 16-07-2018 to
Finite Fields, Quadractic Residues and 31-07-2018
reciprocity
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Page PAGE

Public Key: The idea of public key
cryplography. RSAL Discrete

03-08-2018 to
11-09-2018

12-09-2018 to

Class exercises
[.ectures

Class excrcises

Primality and Factoring: Pseudo
primes, The rho method, Fermat
factorisation and factor bases, the

quadratic sieve method

V. Innovative Learning Programmes

Name of Programme
“CRACKING SECRET KEYS”

PREPARE A REPORT ON RSA
CRYPTOSYSTEMS SOURCE:

29-09-2018 Lectures
Duration Type Proposed
Time
2 DAYS Experimental 2" week of
Learning July
2 DAYS Self Learning 2™ week of
August

https://nptel.ac.in/courses/106/107/106107155/

VI. Assignments and Seminars
Assignments

The following Assignment needs to be submitted to Google Classroom. Both the assignments &

presentation are individual assignments.

No
Assignment

Activity

Topics
Assignmen
ton given
lopic

Preparation of
assignment

Seminar

non given
lopic ol10-15
minules

duration

Submission Deadlines
Submit the assignment book
on or betore the due date

Assignment | :
9" July 2018
Assignment 2 :
22 August
2018
Assignment 3 :
0" Sptember

Submit the report 2 days
before the ser :

August &
September off
Course

I

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 entertainéd.

J

- S Q
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/ anc i
VII. Attendance (one componentin class participation):

h Not cligible for appearing for ESE

VIll. Required reading:

1. Niven. H S Zuckerman & H. L. Montgomery, An Introduction to the Theory of Numbers

N to

N tn

John Wiley & Sons, New York, Sth Edition.

Ireland and Rosen, A (Classical Introduction to Modern Number Theory, Springer. 2nd edition,

1990

David Burton. Elementary Number Theory and its applicaions, Mc-Graw-Hill Education
_ Alfred J. Menezes, Paul C van Oorschot and Scott A Vanstone, Handbook of Applied

Cryptography. C RC Press, 1996
Douglas R Stinson. Cryptography Theory and Practice, Chapman & Hall, 2 Edition.

Victor Shoup. A computation Introduction to Number Theory and Algebra, Cambridge

University Press 2005



\E!r St. Albert’s College
A‘v (Autonomous)

PMTICRTOFOPTIMIZATION TECHNIQUES

Course Instructor

Name Sem, Programme& Batch Email
Dr. Sabu M.C Sem I11 MSc ,2018-19 sabuchacko@alberts.edu.in
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)

II.Course Objectives:

1.

Vs course is a course requ
methods mclude lectures, discussions, as

Learn classical optimization techniques and numerical methods of
optimization.

Know the basics of different evolutionary algorithms.

Explain Integer programming techniques and apply difterent
optimization techniques to solve various models arising from
engineering areas.

Ability to apply the theory of optimization methods and algorithms
to develop and for solving various types of optimization problems
Ability to go in research by applying optimization techniques in
problems of Engineering and Technology.

Course Delivery Plan

g loto student centrie learning processes. Ihe laathing

ele. )

/m
e



— examples —general

1 variable

Graphs- definitions

minimum path problem —
10/08/ 2018 TO

10/09 2018

of minimum length

um potential differenc

of scquential activitics
flow problem - duality in the
um flow problem - generalized

m of maximum flow.

xu_.:,,,.r.:c/c/?_:,_c:__:c u:va:
carch golden section 017102018
«c and Jeeves  search
radient projection scarch
cquality constraint
nstramed  dervatives
plumization Kuhn-Tucker

comphimner Pivot

Innovative Learning Programmes

rograf Durato lype Proposed Time

with kxperie

and concepts




L Assignments and Seminars

Assignments
No

Assignment

Seminar

Topics

Assignment
on given
topic

PowerPoint
presentation
on given
topic

Activity

Preparation
of
assignment

PowerPoint
Presentation
fora
presentation
of 30
minutes
duration

Submission Deadlines

10th August Submit the assignment book
2018 before 3 pm.

11/09/2018 TO  Submit the report before 4th
01/10/2018 September 2018.

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%

85-90%

80-85%

75-80%

<75

V. Required reading:
1. K.V. Mital and C. Mohan, Optimization Methods in Operation Research and Systems

Analysis, 3rd edition.

4

Not eligible for appearing for ESE

2. Ravindran, Philips and Solberg. Operations Research Principle and Practice, 2nd
edition, John Wiley and Sons.
3. S.5. Rao, Optimization Theory and Applications, 2 nd edition, New Age International

Pyt

4. J.K. Sharma, Operations Research: Theory and Applications, 3rd edition, Macmillan
India Ltd.
5. Hamdy A. Thaha, Operations Reseuarch — An Introduction, 6 th edition, Prentice Hall
of India Pvt, Ltd
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y ur St. Albert’s College (Autonomous)

\ " _.Zﬂ_&ﬁ_:.s_lz_._.“ﬁ,_.=>_.._._;UC_Z\

| Course Instructor

Name | Sem, Programme & Balch | Email
1
Dr. Shery Fernandez | Sem 4, M.Sc. Mathematics, 2018-19 sheryfernandez@yahoo.co.
, in
II.  Duration of Course:
No Activity Duration
1 Contact hours 75
2 Assessment ( CAE & ESE) 5
Total 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

* Independently 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.

IV, Course Delivery Plan

Topics Session No & Date(s) Methodology and
Duration

Topics Session No & Date(s) Methodology and Duration

These are the topics to be covered in

the modules

Module 1: Strong and Weak Convergence,  05-11-18 (0 [0-12-18 Lectures, Discussions,

Convergence of Sequences of Operators

and Functionals, Open Mapping Theorem,

Closed Linear Operators, Closed Graph

Theorem, Banach Fixed point theorem

Assignments, Class
exercises
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Algebras, Further Properties of Banach
Algebras

Module 3: Comp: hcar Operators on
Normed spaces, h operties of
Compact Lincar Operators, Specetral
Properties of compact Lincar Operators
on Normed spaces, Further Spectral
Properties of Compact Lincar Operators,
Unbounded Lincar operators and their
hilbert adjoint operators, symmetric and
self adjoint linear operators

Module 4: Spec § ics of

Sclf adjoint linear operators, Further
Spectral Propertics of Bounded Self
Adjoint Lincar Operators, Positive
Operators, Projection Operators, Further
Properties of Projections

\

Innovative Learning Programmes
Name of Programme Duration
Group Discussion and S Hour

presentation of
challenging exercises
from the text book

VI. Assignments and Seminars

No Topics Activity

Assignment |  Assignmen Preparation of
tongiven assignment
topic

Assignment 2 Assignmen Preparation of
tongiven assignment
topic

01-2019 to
01-2019

02-2019 10
25-02-2019

Type
Research Based
Learning

Lectures, Discussions,
Assignments, Class
exercises

Lectures. Discussions,
Assignments, Class

€Xxercises

Lectures, Student
Presentations, Discussions

Proposed Time
S5th Week
onwards

Submission Deadlines

5" February
2018

13" March
2018

Submit the assignment
before 15" February 2018

Submit the assignment
before 23" March 2018

Note: Failure to upload the assignment to on the date mentioned will result in 0 marks for the
assignment. Requests for extension of dates for submission not entertained.
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VIL.  Attendance (one component in class participation):

95-100% S

90-95% 4

N5-90% 3

75-80% |

<75 Not eligible for appearing for ESFE,

VIII. 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
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, A.R and Sharma I.N, Functional analysis, Krishnan Prakasan Media (P) Ltd,
Meerut: 1995-96

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

Walter Rudin, Functional Analysis, TMH Edition, 1974,

—— =
L{ MEMORIVAL &




3 St. Albert’s College
o
LAY

Course Instructor
Name Sem, Programme& Batch

"’/

Jeema Jose Sem IV MSc .2018-19

l. Duration of Course:
No Activity

1 Contact hours
2 Assessment ( CAE & ESE)
Total

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

Topics Session No &
Date(s)

These are the topics to be covered in the

modules

Two basic counting principles, 14/11/2018 TO

Permutations, Circular permutations,

Combinations, The injection and bijection 25/11/2018

principles, Arrangements and selection
with repetitions ,Distribution problems

Introduction, The piegeonhole principle, 26/11/2018 TO
More examples, Ramsey type problems
and Ramsey numbers, Bounds for 15/12/2018
Ramsey numbers.
Introduction, The principle, A 16/12/ 2018 TO
generalization, Integer solutions and 18/01/2019

shortest routes Surective mappings and
Sterling numbers of the second kind,

Derangements and a generalization, The
Sieve of Eratosathenes and Euler ¢ -

(Autonomous)

“VERFICRT0) COMBINATORICS - povyyy, (pToa

F-mail

Duration

90(Including assignments)
6

96

6

Methodology and Duration

Class exercises
Lectures
Discussions
Videos
[llustration with examples

Lectures, Discussions,
Class exercises

GD, Lectures, Class
exercises, Presentations by
students



function. (Chapter -4 Sections 41104.7 of

the text)
Ordinary generating functions, Some 19/01/2018 TO
modelling problems, Partitions of integer, 8/3/2019

Exponential generating functions
Recurrence Relations Introduction, Two
examples, Linear homogeneous

GD, Lectures, Class

cxercises

Visualisation of examples

recurrence relations, General linear using GEOGEBRA
recurrence relations, Two applications.
Il.Course Objectives:
To fill the gaps in modern problems of Discrete mathematics.

To learn practical problem-solving skills, which can
To develop fundamental knowledge of combinatori
To develop practical skills needed in modern logic.G
continuity

1. Course Delivery Plan

The teaching methods include lectures, discussion

lIl.  Innovative Learning Pro
Name of Programme Duration
Visualisation of pigeon 1 Hour
hole principle using

grammes

Type
Experiential Learning

videos
lllustrations with 5 Hours Experiential learning
examples of theorems
and concepts
Tower Of Hanoi with 3hrs Experiential learning

model

V. Assignments and Seminars

Assignments
No Topics >om<‘5\‘ | Submission Deadlines
Assignment Assignment Preparation of 18th Nov 2018
on given assignment
topic
Seminar PowerPoint PowerPoint 13/01/2019 to
presentation Presentation 10/02/2019 th Jan
on given fora
topic presentation
of 30 minutes
duration

date mentioned will result
entertained.

Note: Failure (o submit the assignment ol the
Requests for extension of dates for submission not

be later applied in algorithmic theory
¢s and complexity.
eneralization of concepts ike

s, assignments, Seminars etc.

Proposed Time
gh Week

10" Week

12" week

Submit the assignment to
before 21% Nov.

Submit the report before 11

in 0 marks for the assignment.

s Col




V.  Attendance (one component in class participation):
90-95% 4

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

<75 Not eligible for appearing for ESE

Required reading:

- Chen Chuan -Chong, Koh Khee Meng, Principles and Techniques in
Combinatorics, World Scientific,1999

.V Krishnamoorthy, Combinatorics theory and applications, E. Hoewood,
1986

- Hall,Jr, Combinatorial Theory, Wiley- Interscinice, 1998.

. Brualdi, R A, Introductory Combinatorics, Prentice Hall,1992




@ St. Albert’s College (Autonomous)

x r CODING THEORY

I Course Instructor
| Name / Sem, Programme & Batch Email
| Divya Mary Daise S i Sem 4, M.Sc. Mathematics, 2018-19 divyamary(@alberts.cdy
[I.  Duration of Course:
No Activity Duration
1 Contact hours 75
2 Assessment ( CAE & ESE) 5
Total 80
Remedial Sessions/Peer Tutoring/Tutorials ( need 10
based & Optional)

1. Course Objectives:
e To know how mathematics can be applied in rectifying the messages which are distorted while
transmission through communication channel
o To learn about different types of codes used
e To familiarise the concepts of coding and decoding
e To study about BCH codes ina detailed manner

e To understand how the theory of finite fields is applied in coding and decoding

IV.  Course Delivery Plan

Topics Session No & Date(s) Methodolugy and

e Duration

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

the modules S o )

Module 1: Introduction Basic Definitions 05-11-18 to 10-12-18 Lectures, Discussions,
Weight, Maximum Likelihood decoding Assignments, Class
Synarome decoding, Perfect Codes, SR

Hamming codes, Sphere packing bound,
more general facts.




Module 2: Self due
codes, A double error correction BCH code
and a ficld of 16 elements

codes, The Golay -1

10-01

Module 3: Finite fields
11-01-2019 to
31-01-2019

01-02-2019 to
25-02-2019

Module 4: Cyclic Codes, BCH codes

\.
Innovative Learning Programmes
Name of Programme Duration Type
Group Discussion and S Hour Research Based
presentation of Learning
challenging exercises
from the text book
Do z review of famous 2 Hours Experiential Learning

coding and decoding
zlgorithms and make a
group presentation -
with practical
applications (30
minutes)

VI. Assignments and Seminars
No Topics Activity Submission Deadlines
Assignment 1 Assignmen Preparation of 5" February
tongiven assignment 201
topic
Assignment 2 Assignmen Preparation of 13" March
tongiven  assignment
topic

[Lectures, Discussions,

Assignments, C

CXErcises

Lectures. Discussions.

Assignments,

cxercises

Lectures, Student
Presentations, Discussions

Sth Week
onwards

8th Week
Onwards

Submit the assignment
before 13 February 200

Submit the assignment
beftore 23" March 2(

Note: Failure 1o upload the assignment to on the date mentioned will result in 0 marks for the

ussignment. Requests for extension of dates for submission not entertained.

VIl. Attendance (one componentin class participation):




<78 Not cligible for :_:.._:lsm for L.SE

VIII. Required reading:

R-Lidi. G. Pliz. Applied Abstract Algebra, Springer Verlag
1.H.Van Lint, Introduction to Coding Theory. Springer Verlag
R_E.Blahut. Error- Control Codes. Addison Wesley.

Vera Pless 3rd Edition . Introduction to the theory of error coding codes.

W
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Course Objectives:

Uncarstand the hase concepts of odyact anentad progrannung

S T W prograns wm

QrS, SRSTVSRAT 1 QpRrar
Aralyze mbenance m O programmung
Swrid formaned IO operanons

Develop 2 Socument using Latex

n Course Dehivery Plan

Tepics Session No & Date(s)  Methodology and Duration
Topics . Sesmon No & Date®)  Methodolosy and D)

These are the topics to be covered in

the modules

Prnncrples of Obact Onentad

B

o
I

AL
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Page PAGE

Inheritance, Extending classes, Managing
console 'O operations

Introduction to LaTeX, Getung Started.

Preparing as input file, changing the type  25-02-2019 ectures
style, Symbols from other languages.
Mathematical formulas, Defining
commands and environments, Other
document classes-Books-Slides-Letter
V. Innovative Learning Programmes
Name of Programme Duration Type Proposed Time
DISSERTATION 1 MONTH Experimental 2™ week of
TYPING USING Learning February
LATEX
‘SAMPLE GRADE 1 DAY Experimental 1% week of
CARD PRINTING’ Learning February
USING C++
VI. Practical Work
The following practical works needs to be done and submit the record book.
No Topics Activity Submission Deadlines
Practical Assignmen  Preparation of Programs 1-3 Submit the practical record
Work tongiven  pracucal work 3% December book on or before the due
topic 2018 date
Programs 6- 10: |
ﬁ 15% December |
, 2018
Programs
11-15: 3%
January 2019
Programs
16-20: 13®
January 2019
Programs
21-25- 8
February 2019
Note:. Failure to submit the record on the date mentioned will result in 0 marks for the assignment.

Class exercises

11-01-2019 to
31-01-2019

Lectures

01-02-2019 to

Class exercises

Reguests for extension of dates for submission not enrertained.

mu
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VII. Attendance (one component in class participation):

95-100% 3
90-95% 1
£5-90% 3
80-85% 2
75-80%, 1

M

h

Not eligible for appearing for ESE

VIII. Required reading;:

1. E. Balagurusamy. Object Oriented Programming with C——. 4* Edition
2. Leslie Lamport, LaTeX: A document Preparation System. 2% Edition

3 Stephen Prata, C—+Primer Plus, 5* Edition

4 L Lafore, Object Oriented Programming in C——. 4% Edhinon, Sams. 2011
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I Course Instructor
| Name | Sem, Programme& Batch Email
Dr.SABUMC }lam.oﬂkr Zimnﬂzyaawmom, 2018-19 sabuchacko@alberts.edu.in

II. Duration of Course:

No Activity Duration
| Contact hours 75
2 \ssessmient ( CALL &

ol 90

Remedial Sessions/ Pecet 4
based & Opt
III.  Course Objectives:
e Understand the basic concepts of Utility
e Explain the significance of Mathematical Modelling
e Make use of properties of Calculus
o Solve the problems related to Input — Output analysis
e Difference Equation
o Different Economical Models
Iv. Course Delivery Plan
Topics Session No & Date(s)  Methodology and
Duration
Topices Session No & Date(s)  Mecthodology and D

These are the topics to be covered in
the modules

05-11-18 10 06-12-18 Class exercises

Lectures

The production function, Cobb Douglas 07-12-2018% to Cluss exereises
production function 08-01-2019
Lectures




\ Assignments and Seminars
Assignments

The following Assignment needs 10 be submitted to Google Classroom Both the assiznm

indinvidus

No Topics Activity Submission Deadlines

Preparation of  Assign Submit tf

Awnignment LEIERIT T n en

Scmina

Noic. . Faiure 1o subm cent on the date mentioned will res 1 0 marks for
onment Regquests for extension of dates fur submission not enter tained

Vi Attendance (one component in Class participation)

)
L

Aot chigible fur appesring tor ENE

MERGEFORMAT
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Page PAGE

MERGEFORMAT 2

ViL

Required reading:

1. Singh SP, Anil K P, Singh H P Economics and Mathematical Economics

2. Jean E Weher, Mathematical Economics



