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COMPUTER SCIENCE

Conr puter Systems rod Organisation

I Baslc Compqter Organisation: lntroduction to computer system, hardware, software, input

device, output device, CPU, memory (primary, cache and secondary), units of memory (Bit, Uyte,

KB, MB, GB, TB, PB).
. Types of software: system software (operating systems, system utilities, device drivers)'

pr,,gramming tools and language translators (assembler, compiler & interpreter), application

software.
. Operatilg eyttem (OS): functions ofoperating system, OS user interface'

r Boolean logic; NoT, AND, OR, NAND, NOR, XOR, truth table, De Morgan's larvs and logic

circuits
o Numbet systGm: Binary, Octal, Decimal and I'lexadecimal number systemi convorsion be[veen

number systcms,
r Encoding schdmes: ASCll, ISCII and UNICODE (UTF8. UTF32)

Conr putational Thinhing and Programmlng

o Introduction to problem solving: Steps for problern solving (analysing the problom, developirrg

an algorithm, coding, t€sting and debugging). representation of algorithms using flow chart and

pseudo code, decomposition
r Famlliarization with the basics of Pylhon progrsmming: lntroduction to Prhbn, features of

Python, executing a simple "hello world" program, execution modes: interaotivc mode and script

rnode, Python character set, Python tokens (keyword, identifier, literal, op€ratof, punctuator),

variables, conccpt of l-value and r-value, use ofcomments

o Knowledge of data types: nutnber (integer, floating point, complex), boolean, seguence (string.

list, tuple), none, mapping (dictionary), rnutable and immutable data types

. Operators: arithrnetic operators, relational operators, logical operators, essignmcnt operator.

aLrgmented assignment operators, identiiy- operators (is, is not), membership operatore (in' not in).

. Expresslon8, rtatemenl, type conversion & input/outPui: precedertce o^f operators, expressiott.

evaluation of expression, python statement, type conversion (explicit & impliclt conversion),

accepting data as input lrom the console and displaying outpttt

o Errorsi syntsx errors, logical errors, runlime errors

. Flow of control: inlroduction, use of indentation, sequential flow, conditional and iterativc florv

control
. Conditionel stetements: if, if-else, if-elif-else, flowcharts, simple programs: e.g': lbsolute vBlue,

sort 3 nunbors and divisibility of a number

. Ilerative strbmenb: for loop, range function, rvhile loop, flowcharts, breali and conlinuc

statements, nasted loops, suggesred prcgrams: generating Pattem, summation of scries, linding

the factorial ofa positive number etc

. strings: introducrion, indexing, string operations (conca(enatiol'1, repetition, mernbership &

slicin[;, traversing a string using loops, built-in functions: len0, capitalizeg, title0, lowe(),

uppe{j, coun0, f,na0, inOixO, endsrvitlr0' startsrvitho, isalnumo, isalphao' isdigi()' islowe()'

isLrppeO, isspsceQ, lstrip0, rsnip0, strip0, replace0, join0, partition0' sPlitQ

o Lists; introduqtion, indexing, list operations (concatenation, repetition, membership & slicing).

o travcrsing a list using loops, built-in functions: len0, list0, appegdo, extend0, .ihsert0' coun(),

index0, iemove0, popO, reverse0, son0, soned0, min0, max0, somOi nestod lists, suggestcd

progru.a, fin{irrg tire rnaximr,r, n-'ini.rin, mean of numeric values stored in a listl linear search

In i'ist ofnumberi &nd counting the frequency ofeiemonts in a list

o Tuplesl introduction, indexing, tuple operations (concatenation, rePetition, membership &.slicing).

buiit-in functions: len(), tuplei)' cotrnt(), index0' sorted0' rnin0' maxO' sun(); luple assignment'

nested tuple, suggested progrort, fincling the minimum' maximum' mean of velues stored in a

tuple; linear scarch on a tupl; of numbers, iounting the frequency of elements in a luple

o Dictlontry: in$oduction, accessing items in a dictiorlary using keys, mutability ofdlctionary (adding

w--



II
I
:

a

a
a

: ":: it.T.rnodif)ing an exisring irem;, rraversing a dictionary, buih-in functions: len(r, dic111.kels(), values(). ire,nsO. scro._,updareo..det, 
"fir<t, frornf.'"yr0, copy(), p"pfl, p"pi*,rij.serdefaulr ()' max(), min(;. courr(). soncdt). copy()l srgg.*a'irog*rs : count lhe numbcr oltilnes a characler appears in a given string using-a dictiiiary. .Lu,. u dictionflry with nalncs oIemployees, their salarl and access rhern

lntroducdon to Pyrhon mot.rures: Imponing mod,re using'impon <modur.,,and using rro,r
statemenl, Imponing nrarh ntodule (pi. e. sqn, ceil, floor. pori. fais. sin, cor, tan;; rando, ,i,oaui"(random, randint, randrange)' statistics modure (m""n, nr"iiun,'rod") society, t-a* ana itrrii, 

-- -

Digital Footprints
Digiral society and Netizen: net etique*es, communication etiquettes, sociar m4dia etiquenesDatr pmtectioni rnterlectual property. Righr (copyrighr, patent, trademark), vioration or IpR(plagiarism, copyright inr'ringemenl rride,ro'rr inirirg.;,"nrj, op"n .our.. softwares and licensing(Creative Cornnrons, CPL and Apachc)
Cytrcr-crinrc: dcfinirion, hacking, eavesdropping, phishing and fraud eqrails, ransomrv;rre,prevonting cyber crime

t cyber salety: safery browsing the web, identity protection, confidenrialiti, cyber ,,ofls andbullying.
a Safely rcccssing rveb sites: nralware, viruses, trojans, adrvare. E-w&sle management: proper disposal ofused electronic gadgetse lndian lnformarion 'l'echnology Act (lT Act)

' Technology & Society: Gender and disabirity issues whire reaching and using cgmputers

Clomputatiortal Thinking antl programming

a

Functfonr: rypes of function (buirt-in functions, runctions defined in moflule, user defincrl
functions), creating user defincd runctioq argumenti and parameierq defaurt trfr.r;;.,-p";i,;;;;lparatncters, function returning value(s), flow of execurion, scope of a 

"uri"b; Gl;;;l ;;;;, l;;;i
scope)

Iniroduction to files, types ol fi les (Text fi le, Binary fi le, CSV file), relative and absolure parhs
Texl {le: opening a rexr file, text file open.rnodes (r, rt-, w, w+, a, a+), closing a tcxt file, opening a

l:|"-r:tl*-:ll :]lusc, 
rr;liringzappendins data to a iexr nre urini *rir"1y 

"nj *tt"lir.,(j.'r.,J,,g
Irom a_lext tlle using read(), rcadline() and readlinesQ, seek and lell methods, manlpularion oiaut, i,',
a tcxt flle

Binary file: basic operalions on a binary file: open using fire open modes (rb, rb+, t{b. wb+, ab. airr).
close a binary .fi|e, imporr pickre_ modure, dLimp0 ari toaa0 merma,'re.a, t"nt,").r*,., -.."ri,
append and update operations in a binary file

ll] l5 ':lt"l.csv 
nrodule, open / close csv fite, wrire inro a csv fite using csi.writer0 and read

Irom a csv trle using csr.readero
Datr Structure: Stack, operations on stack (push & pop), implementation of stac( using list.

Computer Nstworks

o Evolution of nerrvorking: 
--irtroduction to computer nctlvorks, evorution of nenvorki,g(ARPANET, NSFNEI" INTERNET)

Dat! communication terminologies: concept of communication, comoonenb or dara
communicaliorr (serder, receiver. messag". cormrrication media. proto.olr;, ,"irrir, 

"rO..i,i "icommunication media (bandwidth, data transfer rate), Ip address, s*it"hing trar,niq"r"r'icir'.ri,
switching, Packet switching)
Tmnsrnlsslon media: wired communicalion rnedia lTwisted pair cabre, co-axiar cabre. Fiber-
optic cable), Wireless rnedia (Radio waves, Micro waves. lnfrarei rvaves)
Network devices (Modem, Erhernet card, RJ45, Repeater, l-lub, Switcir, Router, Careway, WIII
card)
Netrvork topologies rnd Nerwork typest rypes of networks (pAN, LAN, MAN, WAN).
networ[ing topologies (Bus, Star, Tree)
N€twork prorocol: H'I"TP, FTp, ppp, SMTP, l.Cp/lp, pop3. UTTpS, TELNET, Votp

L.
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Introd to web services: WWW, Hyper Text Markup LangUage

Markup (XML), domain names, URL, website, web browser, pcb

r Datsbase : introduction to database concepts and its need

dae model: relation, anribute, tuple, domain, degree, carditality,
pflmary , Blt€rnate key, foreign key)

k.y)' database, use database, show databases, drop database, tshow

describe alter table (add and remove an attribute, add and remove primary

insert,
where
delete
caneslSn on two tables, equi-join and naturaljoin

Query Language: introduction, Data Definition l,anguage and D

daia type (cha(n), varchar(n), int, float, datc), constraints (not null,

select, operators (mathematical, relational and logical), aliaeir

in, befween, order by, meaning of null, is null, is not null, like,

aggregote functions (max, min, avg, sum' count), grolp by'

I nterface of python
updatc, queries

database

lntroductiol to

Irlroductlof to
system and their
C0rnpnter Me
rccorcry and re

A na lys is

Craphs:

C.P.U

with sn SQL drtsbs$:
using cursor, display data

applications

connecting SQL with ,Pythox,

by using fetchone$, f{chall0,

prter and compuling: evolution ofcomputing devices,;com

ions, Input/oulput devicts.

: Units of me,rory, typss of memory - prirnary and sccondary,

I securiry concerns.

and ry*pjs - system and application software, generic and specific

Irata Structure Algorithms:-

Types of structure: Anay, stack, queues, linked lists heaps, trees. blnary

Searchi !lgDrithms: Linear and Binary search.

Sorting : Bubble, Selection, lustration, quick sorl, merge songnd hcap

Algorithm: Asymptotic notation - Big - Oh (O), Omega and Theta

connected graphs, regular and bipartile graphs, cycles and

Irees, first search, Depth first search.

(o.s.):-

.F ofoperating systerns, Types of O.S,' multiprocessing. Multitasking' M

time & distributed operating systems.

, pag,ing, segmentation & fragmentations

Mulual Lock-unlock, semaphores.

I/O scheduling, Resource scheduling, Scheduling algorithms'

Dead & its handling.

.So dtlclopment life cycle (SDLC) introduction and various sieps'

. SDLC lsl. wsterfall, prototype, spiral. Agile.

& Data mining: introduction and methodology'. Dam

UJ

), Extensible
hosting

k"y.

Manipulation
pnmary

create table.

). drop table,
inct clause,

command,
clause, joins:

ing insen,
creating

of a computer

deletion, rls

software,

its. spanning
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and Codes.

Logic circuits: Digital Logic gates,
Decoders and Multiplexers.

Logic circuirs: Flip Flops, RAM and ROM.

Fundamentals: Finite Automala (F.A.), Deterministic F

s and Language.

Crammar and Languages.

Enumerable and non-Recursive Enumerable Language.

ofa compiler: Lexical Analyses Recognition of
Parse trces: Righhost and leftrnost derivation,

code generation,

and Code optimization.

, the Emerging Trends

Arlificial Machine Leaming, Natural Language Processing,
and its characteristics, Internet of Things (loT),

C Services (SaaS, IaaS, PaaS); Grid Computing, Block

Databale using SQl,

Nlalh POWER 0, ROUND 0, MOD 0.

Text E 0, UPPER 0, LCASE 0, LOWER 0, MrD 0,
LtrNGTtl O, RICHT 0, INSTR O, LTRIM 0, RTzuM 0, TRIM 0.

D,llc F NOW 0, DATE 0, MONTH 0, MONTHNAME 0, YEAR

MAx 0, MtN 0, AVc 0, SUM 0, CoUNr 0; using

Querying

Wcbsitel
and

data using Croup by, Having, Order by.

difference between a website and webpage, static vs

commonly used browsers, browser settings,Wch

Simpl utd full address.

(AR, vR).
cities, Cloud

0, suBSrR 0,

\ahlAME 0.

page, web scrver


