COURSES OF STUDY
Subj - Computer Application Hons.
B.Sc. Part - |

ion to computer science & IT ; : 150 Ma
d::rtls°ystem, Conversion between number bases, Signed/Unsigned nos,, concept of 03?

Paper | A: Intro

Introduction, Num

) t arithmetic. . A . s
ﬂg;,cz éa(;_;eosmgrimigble, Combinational Logic Circuits & Realisation with Logic Gates - Half & Full adde

: Codes Converters. .

iplexers, Demultiplexes, Encoders, 'Decoders, ‘ : g
;r;c;lfg:;;éll\g#tcugi; JK, RS, T,D, Master-Slaves Flip - Flop, Shift register, Synchronous and Asynchfbno'u
Counters. -

i f a Simple Computer, Arc ' v
er;::;t;;n;ﬂrz:es Timhﬁg diagram, Fetch Decode and Execute Cycle, Interrupt Mechanism, DMA.

Memory hierarchy, RAM, types of RAM, ROM, types of ROM, introduction to virtual & cache memor;;;‘-‘;
Computer programme developing - Algorithm flowchart, Pseudo code. o

hitecture of 8085 & 8086, Registers and ALU, Instruction sef

Paper 1 B : Practical on 1 A | . . | [50 Mark;]
S"ge making & Presentation using MS-Power Point (MS-Oﬁlce 2000 P
Editing mail merging, macros using MS-Word (MS-Office 2000)

Spreadsheets, worksheets application using MS-Excel (MS-Office 2000)

What is an Operating System ? Simple batch systems, multi programmed batch systems, time - sharing -
systems, parallel systems and distributed systems, real - time systems. : :
Comz:uter System structure-Computer system operation, 1/O structures, storage structure, storage hierar-
chy, and hardware protection. Operating-System Structure-System components system services, system
calls, system programs, and system structure simple-structure.

Process concept, process state, process, control blocks, process scheduling, and schedulers, threading.
CPU scheduling, CPU - I/O burst cycle, scheduling criteria scheduling algorithm (Non-pre-emptive-FCFS,
SJF pre-emptive - SJF, RR). I v

Memory management (contiguous Allocation, Paging, Swapping, Segmentation), Virtual memory- Demand
paging, page replacement, page replacement algorithms (FIFO, LRU), Thrashing.

File system structures, file allocation (contiguous, linked and indexed) and free space management (bit
vector, linked list, grouping, counting). R W]

/O Hardware, polling, interrupts DMA, spooling, buffering.

Disk structure, disk scheduling (FCFS, SSTF, SCAN). Disk management - formatting boot block, bad
block, swap space management. L ' R :
Security - The problem, authentication and program - threats, encryption. ey
LINUX System - Process management, scheduling, memory management, file system, Input and output,
file structure, inodes, commands, Shell programming. ' - i

Paper 2 A : Operating System [50 Marks] 3

Paper 2 B : Practical on 2A gl | | [50 Marks]
UNIX Commands & shell programming S

Paper 3A : C & Data Structure ) ’ ‘ [50 Maf,k.sl ;
C Language Fundamentals : ‘ e e

Character set, keywords, Indentifiers, constants, variable erators & expres:
sions, Header files, Library files. # starage ciass, Data Types. Op :

Preprocessor directives # Include and # define. Control fl i g
Functions User defined & Library functions oW Selection & lteration
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| Sy, ‘
Resursion vs. iteration, Pointer - N SRR B

S are onion File Hangjjng 2" 127 and Universal pointers
Data Structures g

DS fundamentals
Definition of Dat
: Classification of?) :tt;uggﬁgt& Storage Structyre
% Selection of a Datq Structurures
Arrays (vectors ang Matrices) e
o Xectors (1-D arrays)
ow-major & Co -m
: Additiot of tire n:‘;'t‘r‘ige";alor storage of a matrix
o Character array vs, Strings
Stacks .
o Array implementation
s Linked-list imp!ementation
: Eos'tﬁ;f, Prefﬁx and Infix Notation
volution of postfix /prafis i
a e prefix eXpression
o Array implementation
¢ Linked-list implementation

'—i""ehd Fi:*s : -Si“lgiy' Doubly & Circularly finkeq jist
F?rf;er:és o?rlg;gi:gf;:’ adjacency lists & adjacency matrix representation of graph Trees, Definition &
Pre - order, in-order, post-order and level order

Traversal of binary tree, binary search tree.

Sorting - Bubble, insertion, Quick & Merge Sort

Searching : Sequential search & Binary Search

Paper 3 B : Practical on 3A

; | i < , [50 marks]
Problem solving using C. Implementation of Simple data structures using C. -

Paper 4 A: System Analysis & Design L | [50 Marks]
System develop.ment life cycle (SDLC) System analysis-System planning & initial investigation information
gathering, DFD, data dictionary Decision tree, Feasibility study, cost benefit analysis System design-pro-
cess & stage, I/O form stages, File organisation & database design. :
System implementation - system fasting & quality anurance implementation & maintenance software (sw)
selection, Security, Disaster/Recovery & ethics are system development. - .

Paper4 B : Praétié'al L}ab‘f : ‘ . s j 2
Visual Basic Programming, Simple form design, NOI, Datab‘as‘e connectivity with Ms- access
| ’lSUbjeth Computer Application Hons.
Sl e B.Sc.Part-Il 7

Paper 5A : Database Management System sy 160 Marke]

DATABASE SYSTEM CONCEPTS & ARCHITECTURE

Data independence, Schemas, Instances, Database Languages, Database System ‘Envi'rénméhts;fpa“tvaf,:f7 i

Models Basic Structure of Oracle System, Sto:rgg_‘e Organization in Qraclerv.’ i s
BsAeTlc\)fMl-ﬁ;hEll:g:gconceptual Data Models, ER Diagrams, Subciassss, Super classes and Inheriance

R
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Specnahzatlon & Generalization, Cor
Representatin Concepts, Exercises.

DATA MODEL : e
gsl:::rlwglNé\;-nstramts Domain Constraints, Key Constraints, Referential Integrity Constramts Rela’ti‘o"'

Algebra Fundamental Operations of Relational Algebra & their Implementation, Interdependence of opéra.

tions, Example Queries.
ER AND EER TO RELATIONAL MAPPING :
Mapping EER Model Concepts to Relation Tuple, Relational Calculus Domain Relational Calculus qUeues

SIGN
r?tﬁrggfw\asﬁ)gsendenaes Irreducible Sets of Dependencies. Nonloss Decomposition 1 2 & 3 NF Dep en
dency preservation Boyce code NF, Multivalued Dependency & 4th NF Join Dependency & 5 NF Domal‘
Key normal Form, Restriction - Union Normal Form denormalization. ‘
QUERY PROCESSING AND OPTIMIZATION : SQL - :
Basic Queries in SQL, sub queries, retrieving a Query Plan - Table Space Span & I/0 INdex Scan Equa
Unique Index Lookup Clustered vs. None clustered Indexing Index Only Scan Methods for Joining Tabjeg
- Nested Loop Join, Merge Join, Hybrid Join, Multiple table join Transforming Nested Queries to Jom
Object Relational SQL Procedural SQL, Introduction to Embedded saL :
TRANSACTION - ,
Schedules Serializability precedence Graph Concurrency Contrl Techniques Implementatin of Transacuon
in Programs Cursors and Transaction Dynamic SQL Locking Levels of Isolation REcovers Checkpomts ST
DATABASE SECURITY & AUTHORIZATION :

Specifying Privileges, Revoking Privileges, Propagation of Privileges, Statistical Database Secunty

\ceptual object Modeling Using UML, Class Diagrams Knowledg

Paper 5 B : Practical Lab i, o [50 Marks].i.
Oracle Commands and PL/SQL Programming : i

Paper 6 A: NETWORKING, DATA COMMUNICATION ‘ - [50 Marks]
° Basic network concepts, Advantages and Disadvantages of computer network Types of networks -LAN,

WAN, MAN, Networks Topologies, Hardware Requirement of a network, Network operating systems
° A Communication model, Communication tasks, Three-layer approach to protocols; Bnef;,

introduction to TCP/IP and OSI (Brief function to different layers). &
° Data transmission, Concept and Terminology, Analog and digital data transmission, Transmlssmn‘ .

impair-ments, Guided transmission media.

° Dtata encoding, Digital data, Digital signal, Digital data analog, Signal ‘analog, Data dlgltal sngnal :
and analog data, analog signal.

° Asynchronous & Synchronous Transmission interfacing.

° Data link control, flow control, Error detection (CRC), Error control, High Ievel data contral (HDLC)
Multiplexing statistical, time division multiplexing

° Circuit switching, Switched network, Circuit switching networks, Switching Concepts, Routlng in
circuit, Switched networks.

° Packet switching, Packet switching principals, Routing, Congestion and control X 25 Dlgklstras

algorithm, Bellman ford algorithm.
° LAN Technology, LAN architecture, Bus/Tree LAN, Ring & star LANs Ethernet and fast Ethemet.

(CSMA/CD) Token ring and FDDI.
° Bridges, Bridge operation, Routing with bridges. : 2
° Network Security, Requirements, Conventional encryption, Public key encryption & Digital si
ture (numerical related question are to be asked) SR
GROUP (B)

P XML - Introduction to XML, Document Type Definition (DTD), XML Schema - Declarlng attnb‘
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i AR g TS B
AT R R TR

Namespaceg groupij
. pin
data with XSLT displ

g elements & attribute

) ayi i
object mode] - Objects}gg data in tabular format, Using HTML, Tags within XSLT XML Document
Methods, using XML 0om objects in scripts.

S, Rendering XML, Documents - CSS XSLT Displaying

Paper6 B : Practical Lab

Creating XML document [50 Marks]

other creating XSLT styl e: ;(r?::tsthema' Dgclan‘ng attributes & using component of one schema into an-
or formattmg data validating an XML document against a DTD by DON.

Concepts of OOPS ang gjffer, , arks]

class, data abstraction, inherit?azzees with Procedural languages, characteristics of OOPS, Idea of objects

Virtual functions, Virtual functions friend fy

\ 3 nctions, static functions “This” pointer.
File and streams String, String 110 object I/O 1/O wi e X : .
redifSclion: Classes, Tompiates i C'++J , 1O with multiple objects file pointer error handling and

;; Paper7B: Practical Lab [50 Marks]

C++ Programming

Paper 8 A : E-Commerce and Application [50 Marks]
Information technology & Business, E-Commerce, EDI-electronic data interchange, UN/EDIFACT stan-
dard, Internet & Extranets, Identification & tracking tools, Business process, Re-engineering management
of change, Concerns for €-Commerce growth-Legal issues, cyber security, cyber crimes, Information Tech-
nology act 2000, Public key Infrastructure, Electronic payment system and Internet banking.
E-commerce case studies, E-governance case studies

Paper 8 B : Practical on 8 (a) S [50 Marks]
Use of VB, Oracle'Client Server architecture to implement a business model

Virus design, virus scanner/cleaner design.

Subject - Cbmpdter Application Hons.
' ' B.Sc. Part - lli

Paper 9 A: WEB TECHNOLOGY [50 marks]

Dynam(i;vgr.'\./?glv-v:to DHTML, Features of DHTML. Document object model. Events inner text property

Dynamically changing text Attributes (style sheet and it properties. Inline Embedded. External & imported

style sheets) Displaying items in tree structure.

Java scgipt{ w to JavaScript. Features of JavaScript. Variables, Operator, JavaScript object hierarchy
vervie . :

‘ Vari ts. Methods and objects of JavaScript. Decision making and Loop
' jects & array). Various even _ . ‘ >
gvrm:: s?:i:ﬁ—.ents. Fu%Ctiq,nS, Q;eatlon of dpgument at runtime. ;

Active serverpage: o tory. Active data ADO connection with ms acce SS.: DO

s D of virtual directory. i ADO

1 ,Sverview Jo S\ Sﬁé,c—:y‘reg:'eqa?idﬁﬁf Record set execute method of command object open method of |
command object and query. T A ; Rl R

k "%';;;,.¢oo0«n¢'@ou¢o¢mm0ooo.otn‘»on“»gog»gggg
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rd set object. Execute method of connection object insertion deletion and modification of
reco - i
| database.

Paper 9 B : Practical on 9 A

: Java Programming ! |
mzrulm to ?ava hist?ary of java. Features of jaya typgzs of java progcrf‘ams bl ok ;
JDK Tools javac compiler java interpreter applet_vnewer job t.ooli Javgp Isserp er. ‘ava sc tgo[ JaV?Pf
Java keywords. Data types in java variable naming conventions. Initising yanables Iltgrals °p¢"3§Qr‘s
conversion. Decision construct looping construct. Arrays, Classes and objects declaring classesv,:geaﬁ:
object. Declaring objects. Declaring methods passing, agrumnets to methods. Constructors', A°°e§§ spe
fies. Modifiiers the main () method overloading relationship between classes, Applets & applications, Aﬁb‘”
class. Applet & HTML. Life cycle of an applet. Graphic class for_1t class passing parameters tg applef
creating an application. Converting applets to application, Introduction to threads. Threads, Single threadeg
and multithreaded applications life cycle of a threads, The current thread. The thread class.

multithreading, Packages Java packages. Using a package. The Lang packages the collecti f |
ing a package, Data base connectivity using JDBC (preferably oracle).

Paper 10 B : Practical on10A
Simple programming using java applet creation. Serviet creation

Paper 11 A: On the job training T&H

Paper 11 B : Project repdrt

Paper12: Entrepreneuréhip ‘d‘éVerpment
Need scope and characteristics ¢f entrepreneurship,
Identification of opportunity, Exposure to demand ba

Sales sefvice, Costihg and Pricing,
small scale industries and their re
- positive reinforcement, Licensing
- . Sales Tax and Excise Rules

Management of self and understanding‘ human behaVioﬂz.Siékﬁéés_:
medial measures, Copying with uncertainties stress managem

"egistration, Municipal bye laws and insurance coverage, Incol

R R Practices 15 Hrs. Teaching Load b

. Conduct of mini market survey (one day exercise) Data collection through questionnaires and personal visils
ntrepreneurial Motivation Training : Through games, role playing discussions and exerc'isegfé);':wa,

pital and fixed capital : Practice assessment and management. (b) Exercise on working capltal ; Practics

d capital calculation, Analysis of sample Project report Discussion, Break even analysis

unication written and oral ; Practice | i Cahinfe e SR
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) 7 tics t B.SC: part -
e . a 3
s.uhiﬂct H Malhem Timﬂ 5 3 Hui.ll'ﬁ
marks 4 it two parts;
PAPER | pass Lestion. - 10 Marks Boch question will contain parts:
Full Marks : #20 |sory) : Oné objective type qt one from each grouP: =
f uls g
Section -I: [i:::zr o questions selecting at lea
Sections’ arks lectu
short answer tyP® - "'“ [ 4 Ques./ I nf:s]
Long answer type : 7 Mar LECtUrEE + 09, QUEEt'IDFIS - 01
s : LR
At D#ﬁnr&nﬂ&lf':l?i:::“m Leibnitz theorem Lectures - 05, queﬁt'lunﬂ 01
. Successive Diltere o . 08, questions o1
:. ; ' z:panstun. Partial differentiation Lectures & gueﬂmna 2
; | d normal Curvature. ables. Lectures . Y/
A 3 :Tangentan - " S \inima of functions of two var
: ima a
A 4 :Asymptote, Maxim ¥ Ques_md. B i)
Group B : Integral Calculus ‘ Lectures : 04, questllcms. - 01
B1 :Integration of rational and irrational functions. it - 04, questions : 01
B.2 :Evaluation of definite integral, Reduction formula. Factiirs - 08, questions : 01
B.3 :Cruve tracing, Length and area. . aetnan 08, questions - 01
B.4 :\Volume and Surface ared of solids of revolution.
[ 3 Ques./10 lectures 1
alar variable. _
tions : 01

Group C : Vector

- Point function, differentiation of a vector function of a sC

C.1
C.2 :Gradient, Divergence and curl.
C.3 : Second order operators in Cartesian co-ordinate system.

Lectures : 03, ques
Lectures : 04, questions : 01
Lectures : 03, questions : 01

[ 4 Ques./15 lectures]

Group D : Co-ordinate Geometry of two dimensions
conditions for the general equation of second degree to represent

: Chance of rectangular axis.

to standard forms. Lectures : 05, questions : 1%

Lectures : 05, questions : 1%
Lectures : 05, questions : 01

D.1
parabola, Ellipse and hyperbola and reduction in

D.2 :Equations of tangents and normal (using calculus), Chord of contact, Polar and pair of
tangents in reference to general equation of conic.

D.3 :Polar equation.

Eil

[3 Ques. | 20 lectures]

Group E : Real Analysis
Axioms for the real number system, bounds, closed, open and compact sets

Lectures : 04, questions 01

Limit of a sequence, monotonic sequence and their convergence, lim sup & lim inf
1

i
subsequence, algebraic operations and limit, Cauchy sequence, General Dbl
convergence. - _
E 3 :Nation of Convergent and divergent series of real terms, Pringsheimff:uumﬁ i iatons 01
Comparison tests, Cauchy's root test, D'Alembert's ratio test. Mternatin;;::;ns‘
L eibnitz test. Absolutely convergent series. e nagnd
: 09, questions : 01
, —-:_:—:;:_::é_::t__&_Tifi*'i##tii&*ﬁi,,*'***’ .
YA 'iﬁiiii#ﬁt‘»‘.""*"‘*.":
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B.Sc. Part - 1|
j:Urﬂ objective type question. - 10 Marks

m}m at least ane from each group. Each question wil
: 2 Ma

contain two parts

- 3 Ques,
pA: Rﬁl relates to real function of a real varibale. Limit and Euniinuitylﬂmh ni::j:ﬁrlrﬁ:;tﬁ:;?
[ NB Cours W‘,; (definition, Example, testing, algebra of limits). Partition of domain ata
continuous function. continuity and bqundednﬂss. Lectures : 08, questions - 01
. ﬁf St Relationship with continuity, Rolle’s theorem, Langrange's Mear Value Theorem
AE " Tayior's and Maclaurin's theorem with Rn, Lectures : 08, questions - o
L1y . Integration, definition, Oscillatery sum and integrability conditions Integrability of

: ic and continuous functions. Fundamental theorems of integral calculus
monotomic Lectures : 09, questions - 01

Group B : Set Theory ; [ 3 Ques./14 Lectures]
g1 Indexed family of sets. Generalised set operations & Demogran Laws, Set mapping.

Lectures : 04, questions - 01
B.2 : Bijection: Countable and uncountable sets. Equivalence relation and related fundamental theo-
rem of partition. Lectures : 06, questions - 01
B.3 : Partial order relation and related concepts of u.b., i. b., inf ..., sup, maximal element, minimal
element and lattice (definition and examples only), Statement of Zorn's lemma.
Lectures : 04, questions : 01
Group C : Complex Variable [ 4 Ques./20 lectures)
‘€1 :Real functions of two variables : Simultaneous and iterated limits ; Continuity, partial derivatives,
: differentiability and related necessary and sufficient conditions. Lectures : 05, questions : 01
.2 :Functions of a Complex variables Limit, Continuity, derivative, Cauchy Riemann Equations, Ana-
~ lytic Function, Harmonic function. Lectures : 05, questions : 01
€3 : Import of some standard transformations e.g., w =z+c, w=cz, w = 1/z. w=(az+b)/(cz+b)
(bilinear). Conformal trnsformation as transformation effected by analytic function. Special con-
formal transformations w= z2, w= sinz., w=e’ Lectures : 10, questions : 02.
‘Group D : Abstract Algebra [5 Ques. /20 lectures]
D.1 : Binary operations, Nation of group, Abelian group and non abelian group with examples.
Uniqueness of indentity element and inverse elements in a group, Different ways of defining a
‘group, concept of sub group and cyclic group, Cosets, Lagrange's theorem.

Jb Lectures ; 10, questions : 02
93 : Matrices, operations on matrices, matrix algebra, kinds of matrices, Transpose, adjoint and inverse of
a matrix, Product of determinants, Rank of matrix, Solution of system of linear equations.

', Lectures: 10, questions : 02

™

: Differential Equations [ 3 Ques./16 lectures]
rst order higher degree, Clairaut's form, Singular Solution, Orthogonal trajectories.

' Lectures ; 03, questions : 01
ear Equations with constant co-efficients, homogeneous linear equations with variable
efficients. Lectures : 08, questions : 0
neous equation dx/p = dy/Q=dz/R and total d.e. Pdx + Qdy+ Rdz = 0, together with their
trical significance. Lectures : 05, questions : 01










» Palyphase current, Rotating mag-

12 lec!
md momenta, Lagrange's and Hamilton's equations froam D' All:mharf:u ;?1:}

plu pendulum, Compound pendulum and projectiles. Motion in a central field,

ﬁgﬁlaﬂﬂw m law of gravitation and vice-versa. ‘H"g

12 lectures)
ey experiment, Postulates of special theory of relativity, Lorentz tmnafunnauaf-u smmm!

__-u‘]’mnis Lorentz contraction and time dilation, Addition of velocities, Velocity dem '
GE nf mass and energy. e

A,
[1II
roperties and structure of nuclei, Elementary ideas about nuclear forces, Nuclear di
rays and elementary particles, Geiger-Muller counter.
'hysics And Electronics (25
“pn junction (calculation of conduction current by concept of Fermi level), Zener dlude,‘l'l.nul
o-diode, Diode as a rectifier, Half-wave and full-wave rectifier circuits, Calculation of ripple
istor and its characteristics and constants, Photo transistor, Transistor as an amplifier.
Jualitative idea about amplitude modulation and detection. Simple transmitter and remfuar
am, Propagation of radio waves through ionosphere. Electron micmmupa. _ .
(10
ic logic gates, Boolean algebra and its application to simple logic circuits (half adde
Jugll: gates from NAND gates.

Vasudeva, D.N., “Fundamentals of Magnestism and Electricity”
Gupta and Kumar “Classical Mechanics”
Miah W., “Electromagnetics”
~ Rajam J.B. "Atomic Physics"
Boylestad, R.L, “Electronic Devices and Circuit Theory"
 Floyd, “Digital Electronics”

Practical & Lab Tutonal

=nts Emaltha‘ve:tn perform at least 8 nﬂha folnw[ng&xpa
nly one expanmant will be allgttod In‘tha mnﬁnahun




