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SI-MATHIT

Part A: Introduction
Proqram: Cenificate Course I Class: B.Sc. I Year I Year: 2021 | Session: 2021'2022

Subiect: Mathematics

Course Code SI-MATHAT
2 Course Title Alqebra, Vector Analysis and Ceometn (Paper 1)
3 Course Tvpe Core Course

4 Pre-requisite
(if anv)

To study this course. a student must have had the subject

Mathematics in class l2'h.

5 Course Learning
Outcomes (CLO)

The course will enable the students to:
l. Recognize consistent and inconsistent systems of linear

equations by the row echelon form of the augmented

matrix. using the rank of matrix.

2. To find the Eigen values and corresponding Eigen vectors
for a souare matrix.

3. LJsing the knowledge of vector calculus in geometry.

4. lrnhance the knowledge ofthree dimensional geometrical

figures (eg. cone and cylinder).

o Credil Value Theory: 6

7 Total Marks Max. Marks: 25 + 75 Min. Passinq Marks: 33

Parl B: Conient of the Course
Total No. of Lectures (in hours per week):

Total Lectures: 90 hours
3 hours per week

Unit Topics No. of
Lectures

l. I Historical background:
l.l.l Development of Indian Mathematics:

Later Classical Period (500 -1250)
1.1.2 A brief biography of Varahamihira and Aryabhana

1.2 Rank of a Matrix
| .l Echelon and Normal form of a matrix
1.4 Characteristic equations ola matrix

1.4.1 Eigen-values
| .4.2 Eieen-vectors

l5

il

2.1 Cayley Hamilton theorem
2.2 Application of Cayley llamilton theorem to find the inverse ol a

matrix.
2.3 Application of matrix to solve a system of linear equations

2.4 Theorems on consislency and inconsistency ofa system of linear

eouataons
2.5 Solving linear equations up to three unknowns

t8
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SI.MATHZT

Part A: Inlroduction
Prosram: Certificate Course I Class: B.Sc. I Year I Year: 202 | | Session: 2021-2022

Subiect: Mathematics
I Course Code SI-MATIITT
2 Course Title Calculus and Differential Equations (Papera)

3 Course Tvpe Core Course
4 P re- req u is ite

(if any)
To study this course. a student must have had the subject
Mathematics in class l2rr'.

5 Course Learning
Outcomes (CLO)

The course will enable the students to:
l. Sketch curves in a plane using its Mathematical properties in

the different coordinate systems of reference.
Using the derivatives in Optimization, Social sciences,
Physics and Life sciences etc.

3. Formulate the Differential equations for various Mathematical
models.

4. Using techniques to solve and analyze various Mathematical
models.

6 Credit Value Theory: 6

7 Total Marks Max. Marks: 25 + 75 Min. Passins Marks: 33

Part B: Content ofthe Course
Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours
Unit Topics No. of

Lectures

I

L l Historical background:
l.l . I Develooment of Indian Mathematics:

Ancient and Early Classical Period (till 500 CE)
I . | .2 A brief biography of BhEskaracharva

(with special reference to Lilavati) and Madhava
1.2 Successive d ilfereniiation

l.2.lLeibnitztheorem
I .2.2 Maclaurin's series exoansion
I .2.3 Taylor's series expansion

| .3 Partial Differentiation
| .3.1 Partial derivatives of higher order
1.3.2 Euler's theorem on homogeneous functions

1.4 Asymptotes
I .4. I Asymptotes of algebraic curves
| .4.2 Condition for Existence of Asvmolotes
1.4.3 Parallel Asymptotes
| .4.4 Asymptotes of polar curves

l8
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ST-BCACIq
Cornputntion:rl Mathematics

Elective
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I (('L{)) *ble to:
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Part A Introduction
P osram:Certificate Course I Class:BCAI Year I Year: 2021 | Session: 2021-2022

1 Course Code Sl- uAczq
2 Course Title Discrete Mathematics
aJ Course Type Elective
4 Pre-requisite (if any) Open for All
5 Course Lean-ring

Outcomes (CLO)
The course will enable the students:
l.Apply the Boolean algebra, switching circuits and their

applications.
2. Minimize the Boolean Function using Karnaugh Map.

3. Understand the lattices and their types.

4. Graphs, their types and its applications in study of shorlest path

algorithms.
5. Test whether two given graphs are isomorphic.
6. Understand the Eulerian and Hamiltonian graphs.

7. Represent graphs using adjacency and incidence matrices.

8. Understand the discrete numeric functions, generating

functions and Recunence Relations.

6 Credit Value Theory:6Credit
7 Total Marks Max" Marks:25 + 75 Min. Passing Marks: 33

Part B - Content of the Course
Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours

Unit Topics No. of
Lectures

i

Rclations: Binary, Inverse, Composite and Equivalence relation,
Equivalence classes and its properties, Partition of a set, Partial order
relation, Partially ordered and Totally ordered sets, Hasse diagram.
Lattices: Definition and examples, Dual, bounded, distributive and

complemented lattices.

18

II

Boolean Algebra:Definition and properties, Switching circuits and its
applications. Logic gates and circuits.
Boolean functions: Disjunctive and conjunctive normal forms, Bool's

expansion theorem, Minimize the Boolean function using Karnaugh
Map.

18

ilI
Graphs:Definition and types of graphs, Subgraphs, Walk, path and

circuit, Connected and disconnected graphs, Euler graph, Hamiltonian
path and circuit, Dijkstra's Algorithm for shortest paths in weighted

sraph.

18
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Part A Introduction
ss: BCA I YeaT l Year: 2021 I Session: 2021-2022

1 Course Code SI- BCAD.Lq
2 Course Title Numerical Methods

3 Course Tlpe Elective

4 Pre-requisite (if any) Open for All
5 Course Leaming

Outcomes (CLO)
The course will enable the students to:

1. Understand numerical rnethods to find the solution of a system

of linear equations.

2. Compute interpolation value for real data'

3. Findquadrature by using various numerical methods.

4. Solve system of linear ecluations by using various numerical

techniques.
5. Obtain solutions of ordinary differential equations by using

numerical methods.

6 Credit Value Theory:6Credit
1 Total Marks Mr-- Mark s: 25 + 7 5 I tr,lin, Passing Marks: 3 3

Part B - Cqntent of the Course

totat No. of Lectures (in hours per week):3 hours per week

Total Lectures:90 hours

Unit Topics No. of
Lectures

I
IVlettrods for Solving Algebraic and Transcendental Equations:
Bisection Method, RegulaFalsi Method, Secant Method, Newton-Raphson

Method, Ramanujan Method.
18

II

Interpolation:
Lagrange interpolation, Finite difference opefators, Interpolation formula

using Differences, Gregory-Newton Forward Difference Interpolation,

Gre gory-N ewton B ackward D ifference Interpolati on'

18

III
Numerical Integration :

Newton- Cote's formulae, Trapezoidal
3/8 rule, Gauss Integration

rule, Simpson's 1/3 rule, Simpson's 12

IV

Methods to Solve System of Linear Equations:
Direct method for solving system of linear equations: Gauss elimination,

LLr decomposition, Cholesky decomposition. Iterative method:Jacobi,

Gauss-Seidel.

21

V
Numerical Solution of Ordinary Differential Equations:
Single step methods: Picard, Taylor's series, Euler, Runge-Kutta'

Multistep methods: Predictor*corrector, Modified Euler, Milne-Simpson.
2l

Keyrvords/Tags:
Ai[ebraic and transcendental equations, Interpolation, Numerical Integration, Gauss

eliirination method, LU decomposition, Jacobi method, Gauss-Seidel method, Picard method,

Rlnge-Kutta method, Predictor-coffector method, Milne-Si

Rema.l" Srl.ntifrc calculator will be allowed during examination



Part A Introduction

1 Course Code St- BCA >zca
2 Course Title Probabilitv and Statistics

J Course Type Elective

4 Pre-requisite (if any) Open for A11

5 Course Learning
Outcomes (CLO)

This course will enable the students to:

1. Describe and calculate the mean deviation, standard

deviation, range, quarliles and percentiles.

2. Understand and use the terrninology of probability'
3. Determine whether two events are mutually exclusive and

independent.
4. Calculate probabilities using the addition and multiplication

ru1es.

5. Recognize and understand discrete and continuous

probability distribution functions, binomial, uniform and

exponential probability distribution.
6. Calculate and interpret the corelation coefficient.
7. Understandthe basic concepts of linear regression and

con'elation.
8. Interpret the Student's t probability distribution, chi-square

goodness-of-fit, F and Z test.

6 Credit Value Theory: 6Credit
1 Total Marks Max. Marks' 25 + l5 | Uln. Passing Marks:

Part B - Content of the Course
Total No. of Lectures (in hours penrveek):3 hours per week

Total Lectures:90 hours

Unit Topics No" of
Lectures

I

Theory of Probability - I:
Event and Sample space, Probability
multiplication theorem of probability,
theorem. Continuous probability.

of an event, Addition and

Inverse probability, Baye's
18

il
deviation of
expectation,

Theory of Probability - II:
Probability density function and its applications, Standard

various continuous probability distributions, Mathematical
Expectation of sum and product ofrandom variables.

18

ilI

Dispersion and Distribution :

Measures of dispersion: Range and

and Star-rdard deviation, Moments,
generating function. Theoretical
Rectangular, Exponential.

interquartile range, Mean deviation
Skewness and kurtosis. Moment
distribution: Binomial, Poisson,

18
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SI- BC
C* rnput*r Suntl&nr*utnls ization and Artliitteture
h{u$*r * Fap*r I

T*.*tud1, thic ffiurse. a studunt rnusl hate kltowle<lge of
Cn*rput*rs"
AIl.: tlie completioii of thii iourse, a successful stutlent

wiit bi able to :

r Understand th* trasic structure,

chnrlctcristics of digital cotttputer.

. Design sinrple comhinational digital
givcn pi.triutietcts.

n Unrlers{iurd the wcrkirig af arithnrttic and logic unit.
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t;*rpiiieLs, Work $tation, Setu*, computers. (ieneratiotrs of Computers.
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PART A: Introductioh
Program: Certificate Class: B.C.A I Year: I Year I Session: 2021-22

1 Course Code S 1-BCAAlP
2. Course Title Computer Fundamentals and Digital Lab

Course Type (Core
Cours e/Elective/Generic
Elective/ Vocational

Major - Paper I

4. Pre-Requisite (if any) Open for A11

5. Course Learning
Outcomes(CLO)

After the completion of this course, a successful student
will be able to do the following:

o Familiarity with parts of the computer and peripheral
devices used with the computer.
Realization of the basic logic and universal gates.

Verify the behavior of logic gates using truth tables.

Implement Binary-to -Gray, Gray-to -Binary code
conversions.

Design half and full adder circuit using basic gates.

Design and construct flip flops and verify the excitation
tables.

6. Credit Value Practical - 2 Credits
7. Total Marks Max.Marks:25+75 Min. Passing Marks: 33

PART B: Content of the Course
No. of Lab. Practicals (in hours week): 1 Hrs. per week

Total No. of Labs: 30 Hrs.
Suggestive list of Practicals No. of Labs.

I. Cornputer Fundamentals

a) Identify various parts of the computer by physical examination.
b) Identify various parts inside the CPU like motherboard, SMPS,

ports, buses, IC chips, Processor, HDD, RAM etc.

c) Identify various I/O devices available in the lab physically.

II. Digital Electronics

a) Verification and interpretation of truth table for AND, OR, NOT
gates

b) Verifieation and interpretation of truth table for NAND, NOR
gates

c) Verification and interpretation of truth table for Ex-OR, Ex-NOR
gates

d) Study of half adder using XOR and NAND gates and verification
of its operation

e) Study of fulI adder using XOR and NAND gates and verification
of its operation

30 Hrs.
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PART A: Introdu*ti*n
Year: I Year S*ssi*rr: 2021-22
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P.oe.u-' Certificate I Class: B.C.A. Year: I Year I Session: 2021-22

I Course Code Sl - 9;$16-z^T
2. Course Title Operatinq Svstem

3. Course Type (Core
Course/Elective/Generic
Elective/ Vocational

Minor

4. Pre-Requisite (if any) Open for all
5. Course Leaming Outcomes

(cl.o)
After the completion of this course, a student shall
be able to do the follolving:
Describe the importance of computer system resources

and the role of operating system in their management

policies and algorithms.
Specify objectives of modem operating systems and

describe how operating systems have evolved over

tirne.
Understand various process management concepts and

can compare various scheduling techniques,

synchronization, and deadlocks.
Describe the concepts of memory management

techniques.
Identify the best suited process management technique

for any process.

Describe various file operations, fi1e allocation
methods and disk space management.

To understand and identify potential threats to

operating systems and the security featrires to guard

against them.

Leam to operate the Linux system,

6. Credit Value Theory - 4 Credits Practical-2 Credits

7. Tota Marks Max. Marks ' 25+75 | Uin. Passing Marks: 33

No. of Lectures (in hours per weeD: 2 Hours per week
Total No. of Lectures: 60 Hrs.

Module Topics No. of Lectures

I I"trodrctio. to operating system: what is operating system? History and

Evolution of oS, Basic oS functions, Resource Abstraction, Types of
operating Systems- Batch Systems, Multiprogramming Systems,

Multiprocessing Systen-rs, Time Sharing Systems, Distributed OS, Real time

systems.

Operating System for Personal Computers, Workstations and Hand-held

Devices.
Applications of various operating system in real world.
Some prevalent operating systems - windows, lINIXlLinux, Android,

MacOS, Blackberry OS, Symbian, Bada etc.

il Process Management:
Block.
Process Scheduling:
(Preemptive & Non-

Process Concepts, Process states & Process Control

Scheduling Criteria, Scheduling Algorithms
Preemptive) - FCFS, SJF, SRTN, RR, Priority,

14

PART A: Introduction

PART B: Content of the Course



Fiogram: Certificate I Class: B.C.A. Year: I Year I Session: 2021-22

1 Course Code St- BCAB.ZF'
2. Course Title Operatins System Lab
3. Course Type (Core

Course/Elective/Gen eric
Elective/ Vocational

Minor

4. Pre-Requisite (if any) Open for All
5. Course Learning Outcomes

(cl-o)
After the completion of this course, a student shall be

able to:
. Operate the Linux system.
. Do administration
. Use Vi Editor

6. Credit Value Practical - 2 Credits

7. Total Marks Max. Marks :25+75 | lulin. Passing Marks: 33

No. of Lab. Practicals (in hours per week): 1Hr. per week
Total No. of Lab.: 30 Hrs.

Suggestive List of Practicals No. of Labs.

Linux:
a) Linux Directory Commands: pwd, mkdir, lm -rf, ls, cd,cd /,

cd-
b) Linux File Commands: touch, cat, cal >, cat >>, rrn , cp, mv,

rename
c) Linux Permission Commands:su, id, useradd, passwd,

groupadd, chmod, groupdel, chown, chgrp

d) Linux File Content & Filter Commands: head, tail, tac,

more, 1ess, grep, cai, cut, grep, comm, sed, tee, tr, uniq, wc,

od, sor1, diff.
e) Linux Utility Commands: find, bc, locate, date, cal, sleep,

time, df, mount, exit, clear, gzip, gwzip.
f) Linux Networking Commands: ip, ssh, mail, ping, host

g) Edit Crontab file: to wall message on system on particular

time automatically.
h) Vi editor: Create file, edit, save and quit. Highligting the

searched term within a file. cut, yL

30

Textbooks, Reference Books, Other Resources

Suesested Readings

Textbooks:
o Linux by Sumitabh Das
c Linux Bible

. scqstst G-ft .jq 3r-fli-<fr t q-f,rf-qTd fr!-q fr d-+f-ft 5..+l
Sussestive dieital platform web links
li I I r r s :,r/u, r-' b. i i ld. ac. i n r'-m i n ati i lvIT L.tr 5 .3. h tm I

lrttps: rr t rv.cse.ii tb.ac.in/-tttytlti Ii/osl
i'rtt ps 

. iru,wrv. vo utut -g.

PART A: 'Introduction

PART C: Learning Resources
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