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Enclosure to item No. f L

13]9]67

/.,,,;.4“-‘ ———

.
N

Revised Scheme
of
(Sem. I te VI)
aind Revised Svilabus
of |
(Sem I and ID |
| | t the
i 1.C.A. ri egree Course

.
\ (with effect from the academic year 5 /
\¥_; 2007-2008) |

————
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i\
l U |
- Master of Computer Apnlication
? First Ycar Semester-|
( | ——
{ /-/ ' No.of Periods per Week | Duration
] Subject (60 min each) Of Theory o
Paper —]
d/t‘/— Lectures | Practizals k Tutsnals Theory Term Practical el Totz
v paper Work —
/""-—:—- -
_/mgrnmm'"g with C 4 3 . 5 100 25 25 25 178 |
team Analysis Design u : ~. 3 100 | 25 | - | - [ 12t ]
S e Orgerization and ‘
1 3 Archilccmrc . 4 = 1 3 100 25 = - 12~ et
 [piscrete Mathematics ¢ . 2 100 | 25 . - | 2
‘.-",—g’."“—'—f[{conomics and
eiples © c
1 ‘\’::;lazcmcnt : ! 3 100 25 - ~ L
~ inwoduction to Web
5| Technology 4 13 - 3 100 | 25 | 25 | 25 | 17¢ |
;_; Tow| 24 | 5 G €00 | 150 50 50 | 85 |
/

Master of Computer Application
First Year Semester-l|

\
|
]

No.of Periods per Week | Duration

Subject (60 min each) Of Theory Marks
tode Paper _
vy - I
Lectures | Practicals | Tutonals ‘p:(:)?‘.’? If:;: Practical ora Tota
- - |
gq|Peia Structures : 2 —a 100 | 25 | 25 | 25 ! 17
29|0perating System 4 3 : 3 100 | 25 25 | 25 175]
23 Financial Management ¢ . 1 3 100 25 - - 12&
Computer Graphics
24]-0™P P 4 3 3 100 25 25 25 175
7 5{Probability and Statistics ‘ ; 1 3 100 25 - - 125
: R | N
25 Communication & Soft Skills 4 ) . 3 100 25 - . 125
Eromn 22 | % | 3 : S | 150 | 75 | 75 | so0
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Master of C°mpute|
Second Yo

Application
A Samester.

p // ' No.of Periods per Weck | Duratlon
subjec (60 min cach) Of Theory Marks
P e Papar o
f}‘v ’/"’ Lectures Practicals Tulonats l—?ucory Term Oral
/ - paper Work Practical Total
-/ Tovjected
/O canming C++ - 3 8+ | .2 100 | 25 | 25 | 25 | 175
& mcmcnt
Dala
T lgysiems . S 1 -1 2 100 | 25 | 25 | 25 | 175
Pl unication
I} Dlm Coml'ﬂ i
C:{cl\vofks 4 3 S 2 100 25 25 25 175 |
| : ion Research
7 opetin = K ot o b 3 100 | 25 - - | 125
i e ering ‘
/5 sofware Enginecring. 4 1 3 100 | 25 - - | 125
}mt Information
16|system a x L 3 100 25 - - 125
T Toull 24 9 3 18 600 | 150 75 | 75 | 900
—
Master of Computer Appiication
Second Year Semester-1v
T 1
| No.of Periods per Week | Duration
Subject .- (60 min each) Of Theory MIREkS
e Paper :
' 1L . | . Theory | Temn . f
ectures | Practicals | Tutarials paper Work Practical y Oral Tatal |
i
™ Fresmmming 4 3 - 3 100 | 25 | 25 | 25 | 375 |
B Object Oriented Modeling |
42/ind Design Using UML 4 3 - 3 100 25 25 25 | 175
43(Network Security 2 1 3 100 25 - - 125
Advance Database
£.4chchniqucs 4 S 3 100 25 25 25 175
45 [Elective 1 4 1 3 100 25 - - 125 !
1% Software Project Manageinent 4 L 3 100 25 - - 125
E"‘ Total| 24 g 3 600 | 150 | 75 | 75 | o0
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Mputey A :
H‘ ' Third Yaqr Ser ! E,I-E(\:,auon :’
\ No.of Par; ar i —
K:bjcc’t—k o c;ds Par Week Duration
min each) Of Theory Marks
\f\ PaEcr
s //___ Lectures Prazticars Tutorials Theory Term ]
| ,ﬁ/’“\\\\ Paper 1 Work | Practiczl| Ogay
s media 4 -
sfultime T — T -
/] 5.1 /—::u\ 4 s . : ;
L7 | wireless Teehaoives 3 — 3 __ — ——] 9
/g\"’ = | —1 100 25 25 25
L1 > . qributed Com - “_4 -\- . R\‘F~E_v\—-‘_‘—
f /3 ’Df""f_"’______ . 1 3 100 25 - -
5/ ance Web Technologies 4 3
; i 4 - 3
e W 100 25 25 25
. yuage
Foreign languas 4 — | \T\-1 o -
80— Total - - "
i 5. ota .
24 6 4 l -
j;"‘fﬁ 500 150 50 100

Master of Computer Application
Third Year Semester-VI

N s .
/‘r’- ; No.‘of Periods per Week | Duration :
Subject + (60 min each) Of Theory Marks
de - - Paper
e ' Leztures IPrac:i:alsITu!:na‘s Pioject vem Presentat Qral
Report Work on
TilFroeet 2 0 1 - 75 25 50| 100
— Total 2 0 1 - 75 25 50 100
] S R
[l
[ [LISTOF ELECTIVE | .'T
I |Service Oriented Arcmtucturc;
:__{Embedded Svstems &
i |Image Processing ]
[4_ Bio informatics
H'S IAnificial intelligence J

USTOFELECTIVET] |
Supply Chain Managemen
Enterprise Resource Planning
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| © Programming with C ! |

" ) jweek Practi '
¢S+ fr arks / 3 Hrs duration ractical: 3 Hry fiveek =+ °
4ﬁcﬂ,rpcr 100 w: e Piactical exam: 50 marks !
3 'rlal )

one Pyork 27 U Ty
ri“ N . ;

¢ 1o problem Solving: 3}

18

W(jon shysipt o 2
odue! Tracing flow charts, Problem solving methods, Need for computer

,ch'lfl' e Progrdms written in ¢
F[o\" g bllnpl &
ud

m[.:'-' )“.|||||i||.t|'it- ' i
gt rs and Keywo
ne L [dentific ords, Data types, Declarations, Expressions

Y
C ractl- nd 5\mbolxc constants.

utput: g S
char. scanf, printf, gets, puts, functions.

5cessOT commands:

pre-Pre ydefine. difdef.

yincludes
oring and runzing a complete C program. 3 his
prepet ™
orators and expressions:
ary, logical, bit-wise. assignment and conditional operators

Anmmenf‘ un
Shr:

statements:
ile, for statements. nested loops. if elsz, swiich, break, Continue, and

comma operators

Co ntrol
while, 40- wil

Gtorage types: '
Automatic, eXteriia |, register and static variables

3 hr:

Functions: .
Defining and accessing, passing arguments, [unction prototypes. Recursion, Library

functions, Static Functions

Arrays:
Defining and processing. Passing arrays 1o a function, Multi dimensional arrays.

Strings: 6 hrs
Defining and operations on strings.
7 hrs.

Pointers:
Declarations, Passing pointers 10 a function, Operations on pointers, Pointer

Arithmetic, Pointers and arrays. Arrays of pointers function pointers.

Structures: 6hrs
Defining and processing. Passing to a furction. Unions, typedef, array of structure,

and pointer to structure.

C} Scanned with OKEN Scanner



- AN . ’

- ares: Definitions, concept of . o i
: gctures: & Sy  fecord, file opetgfipps- : s 1
o :‘;’mg’ Updating S‘.qfxmtml, relative, indexeq and m%!;sr;l&onng, creating, 49
o getr! mode (Low level), performance of Sequentjal Files g‘f‘;:sf mOdc:-Fx!cs

» D'rect mapping

« DI lativ di ¢
vﬂ‘h P Absolute, relativeiind indexed sequentia;}
. t}indcx, overtlow of handling quentiai files( ISAM) concept of index,
of ! -

S g WS
o pandlings .
F.ll:opcration: creation, copy, delete, Upaate, text fi
fule "

hrs

]c) bini{ry ﬁle

practical; Each candidate will subm;, ajoumnal i :
' or v av ) ! al in which a, | :
fers? ':'ents'bascd = the Tbmc 2 “abﬁus along with the flow chart and l;rbe?mlnllzliztri::'ncuc%lll b
assli?gcd with the internat iest paper. Test graded for 10 marks gnd Practical graded :%:vll S mar's
b

st ol’Pl’ﬂC‘"cal

grams based on functions.
ams based on pointers,

1s based on Rcmaining pOrton eg control statements Structure and Unions ete
based cn Differert File Onerations (File Handling) B

Two pro&”
four progr”!
fhyee PrOgrams

References : )
). Mastering C by Venugopal |, Prasad ~T\ {1

2. Complete Reference With C Tata Mc Graw Hill

3. C-Programming E Balagurusamy Tata Mc Graw Hiil
4. Howto solve it by Computer - Dromev, PHI.

5. Schaum.s outlize of Theorv and Problems nt'.r\.—.ngr'nmmi.m I
6. The C programminy Language. Kerninghan :md]{i(chic. )

7. Programming in ANSIC.: Rambkumar Aoanwal

8. Mastering C by Venugopal |, Prasad — T\

9. Letus C by kanethas-

10. An Introduction to data structures with applications, Jean-Paul Trembly and Paul
Sorenson, (2ad edition). 1084
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SYSTEM ANALYCIS & DESIGN | ©

week y ‘o
-4 [rs/wee . F'utoriai :- 1 Hr/ week
--l‘cduf"';‘cr: 100 marks /3 Hrs duration Term “lf'ork : 25 marks
oneP :
Introdllc'ion ‘
| qems & computer based systems, types ot information system
S alysis & design

stem an ;
S)fc rask & attribute of the system analvsy
0lC,

R
ystem development

‘ qches t0 S

, ApPFO

2 AP

LC
?;I\')planation of the phases

piffersnt models their advantages and disadvantages
» Waterfall approach

[terative approach

Extreme programming

Rad model

Unified process

Evolutionary softwvare process mode]
» Incremental mode]
«  Spiral mode]

Concurrent development mode]

C 0O 0 o0 o

4

i Analysis: investigating system requirements
« Activities of the analysis phase
¢ Fact finding methods
o Review existing reports, forms and procedure descripions
o Conduct interviews
o Observe & document business processes
o Build prototypes
o Questionnaires
Conduct jad sessions
* Validate the requirements
o Structured wa]kthroughs

o

l Fcasibilit}'anal_vsis

' Feasibility study and cost estimates
' Cost beneft analvsis-
' : : .

Idcnuﬁcanon of list of deliverables

Mﬂdcling sy

stem requirements

Data -
l flow diagrams logical and phvsical
Uctured epy glish )

CC‘N
Vo sion tableg

CCision lrees
Ntit i :
y rc]at:onshlp diagram

Sh-s

4 hrs

4.
~-
~
s

7 hrs
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aut gieuonary

I;Ill
l’cS ]
psigh phase activities

¢ Cevelop system flowchart

' rucfufe chart_
0 St 5 Transacuon analysje

o Transform analysis
yare design and documentatiop too]s

sof’ jpo chart

' W 1arnier OIT diagram
tabases

oning 44

[)’S’g

En[l(lcs
Re clationships

Attributes

1armalization
, Nomm

e sianiﬂg input, output & user i"tCrfncc

, Input design
, Cutput design
, User interface design

Testing

, Strategic approach to software testing

Test strategies for conventional sofiware
Test strategies for object-oriented software
, Validation testing

¢ System testing

v Debugging

Implementation & maintenance

v Activities of the implementation & support phase

Documentation

Use of case tools,

Doeumentation-importance. types of docunentation

4 hrs

G hrs

2 hrs

3 hrs

AnaIySIS and Design of Information Systems: :Sean, TMH

}’Stem Analysis and Design™ : Howryskiewvez. Pl [

l Sy m Analysis and Design™ : Awad

oft
tWare Engmccnng A Prac'momm Approach™: Roger S. Pressman TMH

Anaem Anal)51s and Design Methods™ C W hllkn Bentley
}SIS and Dt’.‘S]Qn of Information S\ stems ;- Ra mruman PHI
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Computer Organization

p rs,"\'CCk
Lcc‘ur;ér: 100 marks /3 Hrs duration
0;18 p=
T L LOGIC
DIC, solean AlECPr

|
1alé

q ‘ N :
Gats” . Tanal Circults
lnauon‘ -

comb

“nplcnwmmion of Boolean Functions
Algebraic Simplification
Kamaugh maps

Multiplexers / Demultiplexers

Decoders / Encoders

Adders :Half, Full

Circuits

Flip- Flops: S-R, J-K, D

Registers: Parallel, Shift

Counters: Ripple,

sequentid!

Synchronous

COMPUTER SYSTEM
: THE Computer function and Interconncction

Computer functions

[nterconnection Structures

Bus Interconnection

Memory System Design

Memory hierarchy and SRAM
Advanced DRAM Organisation
[aterleaved miemory. Associative memory
Nonvolatile memery
RAID

Cache Memory
Cache memory Principles

Eiements of Cache design
Improving Cache Performance
Input / Output :
External devices
I/O moduics
Programmed /O
Interrupt-driven [/O
Direct Memory Access
VO Channels and Processors

ENTRAL PROCESSING UNIT
Instruction Set: characteristics & functions
Machine Instruction characteristics
Type of Operands
Types of Operations

*nd Architecture

&

T‘umrial - 1 Hr/ week
Term Work : 25 marks

G

13 hr.

13 hrs
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lo“. bt :'uc.!d-.cssing MOMes & (o -
mglfuc‘ \ddressing : @
A uction Formats
lnz(urc and Function

CPU S l'r(’c‘”"“" COngunizntion

. Organization
egister Db

Insuuction C).'clc. .
]nsmlclion Pipelining

) I’-lsc tion Level parallelism and S“l‘f'l-‘icul
Instrﬂc Supcrscular versus super pipelined
- * 4 q
|mltﬂtl'0n. N
{J“"‘mw““" ].l.“'l l"”"‘”(‘llr.m and machine patallelinn \
1 sstruction 1ssue policy | |
[e istu:*l?.cnaming
B ch P zdiction i |
Branch} redic . |
spperscalar Execution
guperscalar Implementation ‘

ar Proce ssorg

UNIT : i
cOI\VrI}ggﬁol Unit Cperation
j 0F

Micro-opcraxions
Control of the processor
Hardwired Inlpicntgxltaf_io,,
Microprogrammcd Controi

Basic concepts

ANISATION ‘
PAl ;Ellt?;gciisor organizations 7 hrs
Types of Paral!cl I.’roccssnr Svstems
»arallel organizations
Symmetric lvi.ulu.proccx'.x‘urs
Organization
Clusters ) .t
Cluster Configurations
Cluster Computer Architecture

m work/Practical : Each candidate will submit a journal / assignments in which at least 10
gments based on the above svllabus and the internal test paper.

Ftrences Books:

I. Digital Computer Fundamentals. Bartee C. Thomas , McGraw-Hill Intemnational Edition
1. Computer Architecture by Nicholas Carter . Schaum’s outlines, McGraw-Hill

). Advance Computer Arhitecture 2™ Edition By Parthasarthy , Thomson

. Computer Organization by Famacher C., Zaky S. McGraw Hill

. Computer Organisation and Architecture: Stallings, W Prentice Hall of India, New Delhi
b Computer Architecture, Behrooz Parhami. Oxford U niversity Press

- Computer Fundamentals Architecture & Organization B. Ram New Age

- Computer Organization i.S.R.D.group Tata Mc Graw Hill
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Discreqe M:llhcm:llic.\ ]‘O
reek .

.4 Hrshvee . ; Tutorial ;- | Hr /week

aper: 100 marks /3 Hrs dura jop Term Work . 25 marks

stems ‘ .,
mp° al Number Systems

R cim oYk
: o Number Sysicm

. 14
Bmmgccimal Number System
l xa Jvie “r
.{Cm' Nuwmnber System

c

Binary Arithmetic

:ijons and logic.:tl opcrntions.

Pmpo'ﬂ tion, Connccuon:?‘ N.”mlil] forms, Tru, Tableg
‘\Ol‘? .alence and Implications,

,}[:1?::,:—} of inference for statement calculus. p

es of Logic A _
Rul Mathematical Induction an. Quantifiers

8 Fr

’

redicate calculusg

_Relations and Digraphs N
seb'Rcvicw of set concepts

Relations and d! gt:aphs

Properties of relaf:ons

Equivalence relatxons. | |

Computer representation of relations and digraphs

Manipulation of relations

Partially Ordered Sets (Posets)

. Recurrence relations, . | .
Towers Of Hanol, Iterations, Homogenous Jinear ¢quations with constant

Cocthcients, Particulz}r Solution, difference table. Finite order differences, Line in a

plane in general Position

Groups and applications:

Monoids , semi groups

Product and quotients of algebraic structures
Isomorphism, homomorphism, automorphism
Normal subgroups, Codes and group codes

8 hrs

Cassificai :
" ationt of Languages: 8 hrs
,View of Formal J,ap guages:

j tpresentation of regular Ianguagcs and grammars. finite state machines.

Work/As : ) )

'mmeabzlfe sy??ti) ch candidate wij| submit a journal in which at least 10 assignments
) Ylabys ; 4 . )
me"'sgraded for 13 m:nssthe Infernal test paper. Test wil] be graded for 10 marks and
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T W D - L

wplem
.tpiscrc

Fup

e T

: tures® . -t
tical Struc S

athcmaatiés“ : 1*' Edition by M

athcf:"ati cs :- Semyour I ’
athen atical Structures « . Kolm
-amcd‘?n Edition 3. . £
1 In ete Structures + CL.Liy
atemobpitatrinied Sinha
‘mdm;tics and its application"
hcmﬁcal Structure G, Shankar
aihcm_aroach to Discrete Mathem
1 ApP

’ P‘-cﬂu ents o

wComPY

1 Temblay

and M:\nnhnr,

; Tata MecGraw Hill
aggard | Thnmson
Apschui, « Varsha P g

dition Schaum's Series TM 1
an, Hushy and Ross,

Rosen
Rao New Age.

atics Acharjaya . P, Sreelumar New Age

.
(¥ Scanned with OKEN Scanne



>

tan

+ principles of Economics ang Management ng\

7
s: 4 I'Irs/wccl.i. A St Tutorial :« 1 Hr / week
| Lcct“rc or: 100 mATKS bched L Term Work : 25 marks
one : g : ;
010 Managerial Economics — Nature and Scope of Managerial 4hs
410 uc}és Ecoﬂon“f:.l heory and Managerial Economics, Managerial Economist -
geon?™ gesponsibilitics
an
(s
go! ;.
_Law of(_iqmz}nd, elasticity of demand, supr.y function, elasticity of 4 hrs
Dcn‘llﬁn mﬂrkct cqlllllb“un]. .
4
upP?? .
sUP ing — survey methods, evaluation of forecast accuracy 4 hr:.

and forecast
e put rclationship. Economies and Diseconomies of scale.
trol and cost reduction. Break-even analysis. '
on \ . ) ‘ |

ctur= —Perfect and imperfect competition, Monopoly, Oligopoly, 4 hre

mpetition, Pricc: Discrimination, Price and Output Decisions under '
fon® ket structurcs. Government interventicn in pricing.
gifferert % !
functions, responsibilities of managenient te society, development of 3 hrs
hought, contribution of F. W. Taylor, Henri Fayol, Elton Mayo, system
proaches to management

Management
contingency ap

o of planning, decision-making process. management by obiectives. 3 hrs
Natur ‘

7ation Structures: functional, preduct matrix, tlat and vertical structures, 3 hrs
ani

Org
elationships, decentralization and delegation of authority.

authority [
Maslow. Hcrzber'g and MacGregor's theory of motivation.
; .

lelland’s achievement motivation, Blanchard’s situation leadership theory.

McC

. . . - -
Freventive maintenance, quality control. total quality management, quality circles. 3 hrs

Marketing: Understanding the concept of marketing mix. Product policy. New 8 hrs
product development, Product life cycle and new product development, Channels of
distribution, Pricing, Advertising and product promotion policies, Marketing

research.

Human resource management — selection, training and appraisal and compensation 6 hrs

dministration.
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' ks: ' =
oferenc® i @
jpals & Practice oj Managemen, -

inc . . LMp
PSnCiPals of r\4ncrogcnnmmcs ' Mankiw 'l'hlnr&md
. mnagcrial Economics Varshney y s Thomson
I\ \

" anagcrial Econom@cs Dean Joel }’ldI]Ith” e
4anagcr%3| F:conmmcs DN, Dived; . Vikas Publishing t
anagcrml Izconomics ., Naylor WVemon Weriz gl
Markdi“g Management | Rama Swamy, Nama kumari
sential of Munagcp\cnt . Koontz, 7™ Edition
Intcmaﬁonal marketing , Francis Cherunilam
© R & Personnel Management Ashwathappa

O R A SN T

<

1
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) INTROCUCTION TO W

ces: 4 Hrs/week
ectut™ . 100 marks / 3 Hrs duration

on® inofk . 25 marks
'f‘rmuction to the Web
¢ History and evolution
! web Development Cycle
web publishing
Web contents

Static Web contents
amic Web contents
d technologies for brow

uagcs L rowsers

, 18 HrML, DHTML XHTML, ASP, javaseripe 1

Features and applications pt, -y
duction 10 HTML
IO TML fundamentals

' HTML Browsers
KTML Tags, Elements and Attributes

Gtructure of HTML code
Head -
Body

Lists
Ordered List
Unordered List
Definiticn List
Nesting List

Block Level tags
Block formatting, Heading. Paragraph. Comments
= ? k]

Text allignment, and Font size.

Dyn

Text Level tags
Bold ltalic, Underlined, Strikethrough, Superscript,

Subscript
[nserting graphics, Scaling images.
Frameset
Forms

An Introduction to DI {TML
| Cascading Style Sheets
The usefulness ot Style Sheets
Creating Style sheets
Common tasks with CS5
Font Family
Font Metrics
Units

Properties
Classes and Pseudo classes

CSS Tags

)

l")rac!i-cnl: 3 Hrs /week
ractical exam: 50 marks

Shs

5 hrs

10 h=s

6 hrs

7 hrs
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Uik vl

" Garking of ASP page . :
Variables ; @ |5

ASF forms

Date types

ope:ators

Object Hicrarchics
ASP Object Mode]

equest, Response Obje .

iScl]’ Applicationg ect collections
Creating Active Server p
Session Object
Session Collections
Contents Collection
Response Object Methog

age Application

vaScript _
o Introduction 7 hirs

Operators, Assignments and Com,
Starting with JavaScript

Writing first JavaScript prosram "

Futting Comments o ’ "
Functions ,
Statements in JavaScript ;
Working with Objects ' j

Ol)jcc,é'gypes‘\and Object Instantiation

te [ Aath i N .

SDc?rccn (‘;bjatzclt fatk. Object. String Object, Event Object, Frame Object,
Handling Events

Event Handling Atiributes

Window Events, Form Events

Event Object |

Event Simulation

aris A
parisons, R _served Words

———— - -

7 Website Désign Concc,fpts _ 5 hrs
How the Website should be

Basic rules of Web Page design
Types of Website

Reference Books:

Web Technologies Achyut S. Godbole. Al Kahate Tata Mc Graw HillA
Web Tech. & Design C.Xaviery New Aue :

Multimedia and Web Technelogy ---Ramesh Bangia

HTML: The Complete Reference - Thomas A. Powel

HTML Examples™ — Norman Smith. Edward
hard Anderson

ASP 3.0 Programmers Reference = Ric
JavaScript Bible — Danny Goodman

NN B W RO e
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r : (6 L

4 fl’racticf‘ls:

Cre?

I opeate WS

. isto

0 yeb page and apply some bloek )

- Svel tags, text level tags.

b page and apply backgroung color, text color. Yo
TR eolor, worizontal rules and special

\
[.
' ) ters. !

I 2 chaﬁ:z Wweb page and include Ordered list, Unordered 1

L Cre?™ web page and include links 1o dered list, Definite list and Nested list
b

te _—
a > Local page in same folder,

,‘ » Page in different folder,

P

» - Page on the Web.
y» Specific location within document.

reb page and include images with dif :
e We gea ges with different alignment
o i : and wrapped text.
tc tables andl ‘ti';:ld; t_aé)lesb using basic table tags and different attri‘;)‘:xctcs
e vides browser wi ¥ . y

te a frames [ WIndow into horizont i
g zte ® Jeb page and apply style rule. ontal and vertical framesets.

Web page including control structyres using JavaScript

te @ 3
‘ IC)rr;;rams based on Event Handiing,
0.

1

I
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7 T n . Data Structures (\@ ‘ \7

es: 4 Hrs/week Practical: 3 Hrs /week
ectd™ . 100 marks /3 Hrs duration

: ,ape Practical exam: 50 marks
gn:nlx work : 25 raarks
fe
ORTING AP.JD SEARCI-IING TECHNIQUES 11 hrs
S bble, Selection, !pscnlqn. Shell sorts and Sequential, Binary, Indexed Sequential
:a:cht‘vs’ interpolation, Binary Search Tree Sont, Heap sort, Radix Sort
Analy-"is of Algorithms
slgorithm Pseudo code for expressing algorithms, time complexity and space
cc._nplexity, O-notation, Omega notation and theta notation.
FASHING TECHNIQUES 4hrs
} *7 Hash funcuon
Address calculation techniques, Common hashing functions
Collision resolution
Linear probing, Quadratic
Double hashing
Bucket addressing
Deletion and rehashing
LINEAR LISTS 12 hrs.
Stacks: LIFQ stricture, create, POP. PUSH, delete stack f
Queues: FIFO structure Priori'y Queues. Circular Queues, operations on Queues '
Linear List Concept
List Vs. Array, Internal pointer & External Pointer, Head, Tail of a list,
Null List, length of a list.

Linked Lists
Nodes, Linked List Data Structure
Linked List :\lgorit_hms
Create list
Insert Node (empty list, beginning, Middle, end)
Delete Node (First, general case)
Search list
Retrieve Node, add node. Remove Node, Print List
Append Linked List. array of Linked Lists
Complex Linked List structures
Header nodes
Circujarly-Linked List
Doubly Linked List
" Insertion. Deletion
Multilinked Lists
Tnsertion. Delction
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. jont
y In”‘.’ducmm Binary Trees
' "Traversals (breadth-first, denth-first)
Expression Trees
(Infix, Pr~fix, Postfix Traversals)

General Trees
Search Trees
Binary Scarch Trees
AVL Trees

; Heaps 10 hrs
Structure

Basic algorithms — ReheapUp, ReheapDown, Build heap, Insert,
Delete

'! o | @_ e :._

¢ Multiway Trees 6 hr

M-way search Trees
B-Trees

Insertion (Insert node. Search rode, Split node, Insert entry)

Deletion (Node delete, Delete entry, Delete mid, ReFlow,
Balance, Combine.)

Traverse B-Tree
. B-Tree Search X 4 5
7 Graphs " 7 hr;
Terminology ;
Operations (Add vertex, Delete Vertex, Add Edge, Delete Edge, Find 5
Vertex) }
~iraverse Graph (Depth-First, Breadth-First) :
Graph Storage Swructures (Adjacency Matrix, Adjacency List) '
Networks
- Minimum Spanning Tree :
Shortest Path Algorithm E

(Dijkstra’s algorithm, Kruskal’s algorithm, Prim’s algorithm,
Warshall’s algorithm) : '

Term Work/ Practical: Each candidate will submit a journal in which at least 10
Practical assignments based on the above syllabus along with the flow chart and program listing.
Internal tests to be conducted separately.

I. Data structure — A Pscudocode Approach with C = Richard F Gilberg Behrouz A. Forouz: n

,Thomson
2

Schaum's Outlines Date Structure Sevmour Lipschutz Tata Mc Graw Hill 2™ Edition
3.

Data Structures & Progarm Desing in C Robert Kruse, C.L.Tondo, Bruce Leung Pearson
“Data Structure using C"AM Tanenbaum . Y Langsam & MJ Augenstein, Prentice Hall
India

“An Introduction to Structure with application ™ jean — Paul Trembly & Paul Sorenson
Data structure & program Desizn in C * RL Kruse , BP Leung & CL Tondo Prentice-Hall
Data Structure & Algorithm Analysis iz C ~ Weiss . Mark Allen Addison Wesley
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19
"PROGRAM 1157 IN '
DATA STRUCTURES

ritc @ program in C to implement Simple Stack. Queue, Circular Quene, Priority Queue .
\

I .

ite a menu driven program 1),
, Wi

atimplements sing
T arations.
’ Ometlo

Iy linked 1ist for the following

create , Display . Concate | merge | union | Intersection

Wwrite @ menu driven program (hy

atimpleme
b,‘cr.l(ions-

nts doubly linked list for the following

Create , Display | Count | Insert « Delete . Search . Copy
Reverse , Sort

, Write @ menu drivep Program that impiements doubly lirked list for the following
werations.
v

Create | Display , Concate .

. Write a menu driven pro
4lowing opzrations.

(reate , Display , Count » Insert | Delete | Search |, Copy, Reverse | Sopt

Write a program'in C_for sorting methods
! Write a menu driven program in C 1o
~a Createa Binary search tree

b. Traverse the tree in Inord
c. Scarch the tree for a give
Write a program in C to imp

er, Preorder and Post order
nnode and delete the node

lement insertion and deietion in B tree

Write a program in C to implement Insertion and deletion in AVI. tree

. Write a menu driven program t)yat implements Heap tree ( Maximum and Mini
! tree )for the following operations, ( Using Array ) Insert, Delete
1. Write a program to implement double hashin

2 technique to map given key to the address
space. Also write code for collision resolution (linear probing)

mum Heap
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. 'x O
| wWrite program in C to implement Dijkstra’s Shoﬂ:;path Algorithm for a given directed
1.
graph

, Write a program in C 1o insert and delete

: nodes in a graph using adjacency matrix

3 write a program in C to implement Bre

' adth First Search using linked representation of
graph.

14 Write a program in C {0 implement Depth first Search using linked representation of graph

Write a program to cre Ini i :
15 prog ate a minimum Spanning tree using Kruskal’s algorithm

16 Write a pr Ini
16 Program to create a minjmuyp, Spanning tree using Prim’s algorithm
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Operating Svstem

. 4 Hrs/week 3 Hre d Practical: 3 Hrs /week
“ : iOOSmmrkk‘:/. kb, Practical CxXam: 50 marks
; ¢ : 25 mark
l?ﬂ:" work: )
ferrts
m Softwaie .
osfe Overview of all SYstem softwarec - :
7‘ - Operating system
- 170 manager
- Assembler
- Compiler
- Linker
- Loader

" Uberating Sygon.. g
- . and Components hr
» Multitasking

p Multiprogramming

)2 Timcsharing

» Buffen’ng

? Spooling

wocess and Thread Management 5
" » Cencept of process ang threads
» Process states

» Process management
» Context switching
» Irferaction between process

€sand OS
y Muitithreading

~

weurrency Control
" Concurrency and Race Conditiong
» Mutual exclusion requirements hrs
» Software and hardware solutions
» Semaphores
» Monitors
» Classical IPC problems
¥ Deadlock
- Characterization
- Detection
= Recovery
- Avoidance and Prevention

~J

and solutions

{imory Management
> Memory partitioning 4
> Swapping hrs
» Paging
’ Segmentation

@ Scanned with OKEN Scanner
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> Viitual memory
2 Cverlays
- Demand paging
- Pcrf‘ormancc of Demang paging
= Virtua] memory Concepts
> Page replacemeny algorithms
»  Allocation algorithm

6 YO Systems
> Principles of I/0O Hardy, ara 7
- I/0 devices
Device controllers
- irect MEMory aceess
> Princip|es of I/0 Software

Interrupt handlzrs
= Device drivers
Device indeponden, [7O software

> Secondary-Stcragc Siructure

= Disk structyre

= Disk scheduling

- Disk Management

- S'.vap-Spacc management

= Disk reliability

= Stable Storage implemcntation
> Introduction 1o clock

- Clock hardware

= Clock software

7 File systems
> File concept
> File support
> Access mrthod,
> Allocation methods
> Directory svstems
» Fiie protection
Free space management

=
o

¥ Protection & Secy rity 4
> Protection hrs
= Goais of protection
= Domain of protection
= Access matriy
= Implementatjon of access matriy
= Revocation of access rights
> Security
= The security problem
" Authentication
" One-Time passwords
Program threats
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SECURUTIE

. o Jlewarnionitoring

e

P SeeU iy classification,

ux 5’:stcm. )

' "'f‘? Linuxintroduction an fij0 .

requirernent; B ,-\"t-‘;\"-‘i'w{{\f le o T i,

. v '\ \‘l \:l \
y Commands for files ay directories ¢ ,;l; Linuy syse

ot d AN AL ¥ PO - U, Sy(;\,
eaing g }“‘“ 03 les, wsing cat, file Cn‘m arisons, \
gartiaide eho bt o et DS A arisons, View :
cotinahtts; eheviisg disk freg spaces, "\\cnli‘wl I') W5, View files, disk related
chells, Processes in linux-process l’umh; o X commands Understanding
pipes, Redirecting mput output ‘ lln'lmn‘l ;:5;21;; C;m"CCU;\g b

. ) v + Tdfiuat help, Background processing, managin
'fm‘“plc gr(l:»cssco‘ ¢hanging process pricrity, scheduling of processes at e
u\omm:;_n , batch com‘nands. Kill, ps, who, sleep, Priating commands grape
‘gmp‘d(‘ind‘ sort, Cal, hanner, touch, file, fil~ related commands-ws, sat, cut,

.3 gll‘f[:: » ete. Mathem ttical commands- be, expr, factor, units. vi, joe, vim editor
Sheil programming :- :hell programmingBasic of sheli programming, Various
types of shell, shell pro 'ramming in vash, conditiona! and looping statements,
case statements, parame er passing and argumente, Shell variables, shell

keywords, Creating Shel prozrams for automate system tasks and report

printing, use of grep in st :1l, awk programming.

v e %S
.

'\"\J. kG .
X Ay, ‘w.n“"l{ .
W, Kemnel, Shell, y hrs

md, rm, mkdir, rmdir, more, lesgs

ferm work/ Practicals:- Each candid te will submit a journal in which at least 10 practica!
ignments based on the above syllabu along with the flow chart ~.od program listing will be

;,bmittcd with the internal test paper. Te it graded for 10 marks and Practicals graded for 15

markS-

pelevant Books B i

1. Operating Systems Achyut S. Gochole Tata Mc Graw lel\‘lj 2 .I-;dmon

Operating Systems D.M.Dhardherc Tata Mc Graw Hil& 2™ Edition

Understanding Cperating system : Flynn & Mctloes 4" Edition , Thomson

Opcrating Systems Dasign & "mplcntcnmtion Andrew S. Tanenbam, Aibert S.

Woodhul!l Pearson : .

Operating System Concepts (7 Ed) by Jilberschatz and Galvin, Wiley, 2000.

Operating Systems ( 5% Ed) - Internals and Design Principles by William Stallings,

tice Hali. Z0C0. ) .

7 Ig::r;{ino Svstem Concepts (2™ Ed) by James L. Peterson. Abraham Silberschatz,
. i :\\': 11\‘ e eeq g - .

8 22$:i?cr 6iz§hiz:ﬂian and Architecture (47 E0) by William Stallings, Prentice Hall
" India, 1996. , ,

9 Ei?érhg(gjperatina Systems by Andrew S Tanenb:um, Prentice Hall India, 1992.

iv — Sumitaba Das ) s
1([) 32::\: Shsell Programming — Yashwant Kanetkar, BP1 Publications

v

List of Practicals for Operating System

! Study of Basic commands of Linux.
2 Study of Advance commands of Linux.

B P
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\ ; ly
. A
current directony sccordig gy, Tl iy, Aaments
1. sulhin to be replaced ‘
2. replacement supriy

The script shonld rename .
the current directaory Iy l\'l\l.u'lll;f the 141,
examples rename Ing ey Wl rename gy,

existing files noy enanng:
use the command my ., renm

bt o, Foenlar Dile o YSibole link in

MAMe il withy replucement suprix. For
VT g ae

» xt, Hmw:ver, MO ovenwriting of
the snecil dire, fones and | s allowed, 1ing- You can
ne !

13 Write o VAN shell

SCHPUPHme wyy,
display first n prime

hwillaccept o number n and
numbery an |,

ndard outpuy,
Shell scripting using Leneral-purpose utihity e,
c.2 A) Write a meny driven shell o

. ) nptshich will print the
tellowing me

nmrand exeeute the

given sk, o display result on standard

output

MENU
! Display calendar of current manih
2 Display today’s date and time
3 Display usernames those are currently logeed in the system
4 Display vour name at given x.y position
5 Display vour terminal number.
0 Exit

Shell programming using filters (including grep, egrep, fo- ).
Write a shell szript to validate the ¢nicred date. (e.¢. Date

format is: dd-mm-yyyy)
Write a shell script to check entered string is palindrore or not.

Write the awk program uncommeitawk which remeny g any comiment from a C
program. You can assume that the ¢ scurce code
contains only syntactically correct comments:
starting with //, ending with a newline
starting with /=, ending wiih */ (can be multi-line)
nesting’of comments is n 1 allowed.
Make sure that the number of lines of the ¢ suuree cede is not changed!
When a line contains comments only. repiace this line with an empty
line.

Write an awk program using function. whih saputalizes each word in
a given string. . e o e i
Write a program for process creation using € (Use of gee compiler)
Use of g++ compiler
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Accounting & Finanejq| Manapement @5“)
o

3¢

o 4 Hrs/week . Lutorvial i 1 Jyy week

, u . 5 o ‘s H " 1 i AT
l"'“pqpc": 100 marks / rs duration Ferm Work @ 25 marks

e
on e .

Jnting process and principles, financial. coo and manapement accounting 4 hirs

c0 |
ents of bo()kkt't'll””“- Fommal canhand hank oo, Hank reconciliation 10 hrs
e et Ledger, trial balance, protitand oy e ounts, himal accounts of
'“ﬂ;rictﬂfy and partnership concern and Balance Sheet,
pro

" accounting — Objectives, clements of cost., understanding of the different 8 hrs
ethods of costing.
n

Financial Management: Meaning. scope and role. a brief study of functional areas & hrs

of financial management,

Introduction to varions FM t0ols: Raio Analysis
¢ Meaning
o Basis of cémparison

e Types of ratios

Fund Flow statement and cash flow statement (without adjustments)

working Capital Management: Theory of Working Capital Management: 8 hrs
ptroduction, Nature of Working Capital, Concepts and Defir.itions of Working

Capital, Need for Working Capital, Permanent and Temporary Working Capital,
changes in Working Capital. Determinants of Working Capital.

pudgeting — budgets, purpose, budgetary control, preparartion of budgets, mzster 7 hrs
hudget, fixed and flexible budgeting. :

Reference books:

. “Book Keeping and Accoumancy’" Choudbhari. Chopde

). “Cost Accounting” : Choudhari. Chopde

). “Financial Management” Text and Problems : M. Y. Khan, P. K. Jain
{. Financial Management Theorv & Practice Prasanna Chandra Tata Mc Graw Hill

) Managerial Economics & Financial Analysis , Siddiqui S. A. Siddiqui A.S. New Age
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Computer Graphics

Lectures: 4 Hrs/week Practical: 3 Hrs /week

One paper: 100 marks / 3 Hrs duration Practical exam: 50 marks
Term Work : 25 marks

1 Introduction 2 hrs
> Whatis C.(G3?
> Elements of graphics workstation
» Video Display Devices, Raster Scan Systems & Random Scan Systems
> Input devices, Graphics Soltware Coordinate representations
> Display Adapters
2 Algorithms 6 hrs
> Algorithms :- DDA algorithm, Bresenham's line algorithm, Frame
buffers, Bresenham's & midpoint circle algorithms, midpoint ellipse
- algorithm, Polynomials and spline curves.
> Filling :- Filled area primitives. Scan-line polygon fill algorithm.
> Inside-Outside tests
> Scan-line fill of curved boundary areas
> Boundary fill algorithm, Flocd fil] algorithm,
> Character Generation
3 Graphics Primitives _ . 2 hrs

> Primitive Operations

> The display file interpreter

> Display — Fi'e structure :

> Display con rol and polygens-polvacn representation.

4  Attributes of output primitives

> Line attributes :- Line type, Line width, Pen and brush opticns, Line 2he
color. Color and greyscale levels.
> Color tables, greyscale. Area-fill attributes-fi] styles, patiern fill, soft
fill, character attributes, text attributes. '
5  Geometric Transformatinng 6 hrs
> Matrices, Scaling transformations. Sin and Cas Rotation,
Homogeneous Coordinates and Translation, Other transfermation
(Reflection und Shear).
> Coordinaic Translations, Rotation about an arbitrary point
> Inverse transformations
> Transformation rcutines
> Reflection & Shearing Transformations
6 2p Viewing 8
> The viewing pipeline, Viewing coordinate reference frame, Window to  hys

Viewport coordinate transformation. 2D-Viewing functions.
Clipping operations — point clipping, line clipping, Cohen-Sutherland
line clipping, Line Interseciion Clipping & Midpoint subdivision
algorithm, Cyrus-Beck algorithm, Liang-Barsky line clipping
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algorithm, character clipping, (ext clipping, p
Sutherland — Hodge man polygon clipping.'

»
3DC Display methods — pParali P 7h
1 » 3D_ P. araljg| projection, Pers . —y rs

Visible'line and surface identificatiyn, rspective projection,

» 3D Transformation matrices — Trans|

» Surface rendering,

» 3D object representations. Bezier curves ang

. s and surfa

B-Spline Curves and surfaces ces.

oiygon clipping,

ation, Rotation & Scaling

. visibility, Image and object precision Z-buffer g| voritl
| gcan line method, Floating horizons, sorithm, A buffer method, 2 hrs

~ Light, Colour apd Shading 5 hirs
L Introdt.xctlon, Diffuse illumination, point-source illumination, Specular
reﬂer.:tlon = The phong illumination model, The Halfway vec’tor.
» Shading algorithms — Constant-Intensity shading, Gouraud shading,
Phong shading, Paifione shading, Dithering techniques.
» Colour Models —- RGR Colour Model, CMY Colour Model, HSV
Cclour Model. ‘
Transparency, Shadows, Ray tracing.

Y

fractals 2 hrs
» troduction, Topological Dimension, Fractal Dimension, Hilbert’s
curve, Kock Curve, Fractal lines, Fractal surfaces.

Computer Animation 2 hrs
» Design of animation sequences, general computer animation functions-

Raster animations, Key-frame systems. Morphing. Simulating
accelerations, Moticn specifications, Kinematics and dynamics.

Fleference:

. Computer Graphics- Donald Hearn & M. Pauline Baker, Prentice Hall of
India. o :

. Computer Graphics, Steven Harringtos.. McGraw Hill.

Computer Graphics Principles and Practice J.D.Folev. A.Van Dam,

) SK.Feiner & R.I. Philips, Addison Wesley.

o rO

Principles of Interactive Computer Graphics — William M. Newmann, Robert

F. Sproull, McGraw Hill.
. Introduction to Computer Graphics. J. D. Foley, A.Van Dam, S.K. Feiner, J.F. -

Hughes & R.1. Philips, Addison Wesley.

} Mathematical Elements of Computer Graphics by Rogers

"“Procedural Elements of Computer Graphics by Rogers

' Computer Graphics for Scientists & Enginzers Asthana R.Gi. S., Sinha N.K.
New Age

Compyter Graphics ISRD Group Tata Mc Graw Hill

-

=
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List of Practicals for Computer Graphics to be implemented in C programming

Janguage

1. Implementation of Line Drawing Algorithme

2. Implementation of Scan-Line 'olsgon Fill Algorithm,
3. Implementation of Circle Drawing Algorithm
4. Implementation of Ellipse Drawing Algorithm
5. Implementation of 2D Transformations

6. Implementation of Line Clipping Algorithms
7. Implementation of Polygon Chipping, character
8. Implementation of 3D Transformations

0. Implementation of Character Generation

10. Impiementation of Bezier cury es, B-Sphine Curves
1. Implementation of Visible surface methods

12. Implementation of Shading Aleorithms.

-~

13. Drawing a Smiley using Fractals

and text Clipping Algorithm

e
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Prohzzhilit_\' and Statistjcs ,’,QQD

- 29
es: 4 Hrs/week

Tutorial ;- | Hr / week
aper: 100 marks /3 Hyg duration
Oncl’

Unit!

Unil 11

Term Work : 25 marks

Sample Space. Events, AXioms of p
of Composite Events, Conditiong| i’mhuhili(y, B
Events

6 hirs
rnit;titliily. P

robability Space. Probability
ayes Theorem, Independent

10 E'rs
Single Random Varjape. Distribution

and Density Functions. Expectation
values, Moments, Definition of Mediay,, Mode. Measure of dispersion,
Skewness and Kurtosis. Characteristjc and Moment generating functions.
Examples of Discrete Random variables (Bernoull; trials, Poisson variables,
geometric distribution) and Continuoys random variable (Normal distribution,
Beta and Gamma distributions)

Unit III

Two Random variab]es. Joint Probability distribution and density functions.
Marginal and Conditiona] distributi

ons. Correlation coefficient and ratig.
Independent variables. Many random variables. Correlation matrix.
Regression

6 Hrs

Unit IV

Unit V

Unit vV

. 10 Hrs
bution, Geometric and Harmonic mean. Parameter
Estlmatron, Biased and Unbi

1ased Estimators, Efficient Estimator, Optimal

>. Chi Square test. Student

Single server queue. Erl

ang distributjon
queue. Non-Erlang arrj

vals and modific

. 6 Hrs
and Poisson Process. Stationary

ation of steady state queue concepts

Single serverq

Uzue, Erlang distr
queue. Non-Er ’

7 Hrs
lang arrivals ang modification
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on tO Probability & Statistics

\ \I" . 1h ~ 1
‘{uC:ionTo Probability And S Menclenhall 12" Edition
Juc

%S 5 . Thomson
atistics J Susan Milton, Jesse C, Armold Tata Mc Graw

:on to Probability & Statistics |
ucnqn ’ 188 Sy fenclenhal) 12® Editio )
ity and its computer applications™ :  Kishore Triveds b o
" g Qutlines Probability, Randon, v iy

: aribales & Random p s '
i 1 Of Mathematic: e o oales & Random Process Tata Mc Graw Hill
:jam?“ta atical Statistics™ - § Gupta, V.K. Kapoor

-
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", = vur‘-: 4 H’;:/}?'QF: LOnlf..nl.me-mm\'x b N i BBkl (,’ﬁ‘y 8
fof'ﬁ#’ﬁ"‘ 100 MATRS /3 Hrs duratioy 'T“‘Ol‘ialt- 1 Hr / week

éeiﬂﬁzunicatifwa ‘ Term Work 25 m;rks

Qoncept and meaning of ¢opy,

A : Municatj
_oununication, techniques ation, b
v

. ilrricrs
0 improy to

. _ communicat;
e Commumcation 'cation, methods of 4

Techniques to arize a gj

rcchf;tgn 210 summari £¢ 2 8lven passage 1o teg
prcseﬂt wri €rin a brief and congjge manne

‘ r.

Sum
comprehension and ability to 3

c omprehension and vocabulary
Technical, scientific or general text w

; : , it i : .
analytical skills, comprehension, expression h multiple-choice question to test 3

. . voca arv
antonyms, one-word SUbStlIUthn, word fOrmatiOn)buldr} and grammar (synonyms,

pasic official correspondence |

Principles of Corre
(comp‘ete-b]ock Spodn.dencc, languages and style in official letter, founiats of 10
letters, COMIP=C s clain o lﬁeq-bloclc, semi-block) t; pes of letters,(enquiry.
replies to enquires, claims and adjustments, application letters with bio-data0

Communication in a business organization

nternal (Upward, Downward, Horizontal, Grapevine, Problems Solutions). External
Communication. Straigi¢s for conducting successful business nyleeting.
Documentation (not.ce, agenda, minutés) of meeting. Introduction to modemn
commuzii *ation techniques (e-mail, internet, video-conferencing. etc.) Legal and
gthical issues in communication (Intellectual and property rights, patents)

Advanced technical writing
I] Report writing and presentation: Definition and impoitance of reports. Qualities

of reports, language and style in reports, types of reports, formats (letter, memo,
project-reports). Methods of compiling data. A computer-aided presentation of a
technical project report based on a survey-based or reference based topic. Topics to
be assigned to a group of 8-10 students. The written report shouid not exceed 20
printed pages. '

II] Technical paper writing.
[[[] Writing proposals.

Interpersonal skills

' Introduction to emotional intelligence. Motivation. Negotiating and conflict-
rsolution, Assertiveness, leadership, Team-building. Decision-making, Time-
management.

lnterview techniques 6 hrs
Preparing for job interviews, verbal and non-verbal communication during
nterviews. Observation sessions and roie-play techniques to be used to demonstrate

erview strategies.

et
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R

oup d:- of Group Behavior, Techniques for effective participation.
e

-wussiG“ Eﬁj) 2 hrs

- I’Ork. .

rpert \.dcnt‘is to appear for at least one written test dunig the term.

u : 1 .
t Swork chall consist of graded answer paper of the test. Presentations, group

. on, report writing, interpersonal skilis
1551070

ccommcnded Books :

Business correspondence and report writing, R. C. Sharma & Krishna Mohan, Tata
Mcgraw Hill.

Business Communication for Managers , Penrose , Thomson

Technical Communication 6™ Edition , Anderson , Thomson

Effective Technical Communication Rizvi, Tata Mcgraw Hill Publications
English for Engineers & Technologists : A skill approach (Books 1 and 2) Course

Authors (Humanities and Social Science Division, Anna University, Madras. Orient
Longman( Mainly for Comprehension)

Technical Writing & Professional Communication, Huckins, Thomas, McGraw —Hill
publications. Written Communication, Freeman, Sarah, Orient Longman.
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