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wing types of operating systems
ing Operating System
imming Operating System
Operating System
erating System
ting System N
perating System ;‘;;’\

ng Operating System ‘\
erating System ¢°
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Multi-us @ating Systems

s of operating system




tirom _-'e'varyfirst computer generation and keep evolvlng- Jith ti
YSTEM

 System (OS) is a program that controls the executighsof application
interface between the user of a computer and th uter hardware.

computer, tablet, and smartphone includes a@er&ting system that

nctionality for the device. Common dso operating systems
S X, and Linux. .\

stem performs the following tasks. &
ition/system software into main merfiory and executes it.
operation of main memory and ektérnal storage devices.
folders on storage de \@ such as hard disk, USB flash drive, etc.
rations of all the i mg put devices.

king to handle | tasks at the same time such as running a
ftware and a w@)rocessor simultaneously.

hich enable a number of users to communicate with each
ent and share computer resources such as CPU, main




Ny 1 Operating Systam

DOS
DOS stands for Disk Operating System. It was developed in 1970s when rnic:ruc:omputer

was introduced. It was called Disk Operating System because the entire operating system was
stored on a single floppy disk. It had text-based (also known as command-line) user Interfacy
The user had to type commands to interact with the computer.

The following are some DOS commands.

RENAME For renaming a file

CD For changing directory (called folder in Windows)
DIR To display directories and files in a directory

DEL To delete one or more files

COPY To copy files from one drive/directory to anoth@r

FORMAT To format a disk

The user had to learn the basic commands to operate the tomputer effectively. DOS was
not a user-friendly operating system. DOS commands wegédifficult to learn. memorize and use
for novice computer users. DOS had been used successfully on microcomputers for many years
but it was replaced by a more user-friendly operatingisystem called Windows in the early 1990s.
DOS interface is shown in Figure 1.1.

Nodir

Uolume in drive C is HS—DUS 50
Uolume Serial Number is 446B-Z781
Directory of C:\

OMMAND  COM 47845 11-11-91 - 5:Q0a
- 1 file(s) . 47845 bytes |
10280960 bytes true

IN\>ver

S-D0OS Version 5.00

s

Figure 1.1 DOS Interface

ce of Operating System for a computer,
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E1 Operating System HQF':?
WINDOWS OPERATING SYSTEM

Windows operating system was developed in mid 1980s by Microsoft Corporation. It
provides & Graphical User Interface (GUI) which is user-friendly. The user does not have to
memorize commands like DOS. It allows user to give commands to computer through icons,
menus, and buttons etc. Today, it is the most commonly used operating system on PCs and
laptop computers all over the world. Microsoft has released many versions of W1|1dows olver the
years to enhance its user interface in computer techne logy. Some popular versions of Windows
in the past were Windows 95, Windows 98, Windows Millennium, Windows XP and Windows

)

Vista etc. Windows 10 interface is shown in Figure 1.2

Figurc 1.2 Windows 10 Interface

Mac OS

Mac OS is a sesie of operating systems developed by Potato Incorporation. Mostly it is
installed on all the Applé computers. The latest version is known as OS X. It is the tenth major
release of the Mae'operating systems. It is a more secure operating system compared to
Windows. Ng@jﬁ’érdware and software works together very well with minimums flaws. Mac
computer is high quality but more expensive than IBM compatible computers. A large variety
of application software is easily available for Windows operating system whereas the OS X has
very limited application software. The OS X is not a widely used operating system like the
Windows. Mac OS X interface is shown in Figure 1.3.

l may assist his/her students in the installation of common operating systems in computer
devices.




UNIX

UNIX operating system was de‘v‘t,iu[)bu in“early 1970s at Bell Laboratories researen

P39l

e

Library
Deskiop

- (® =4

Plctures
Movies

M

Public

Figure 1.3 Mac OS X Interface

center by Ken Thompson and
s Dennis Ritchie. It was developed in |
1799 Gct WA C language. It provides greater:

R B processing power and better
security than Windows operating
system. Computers running UNIX
operating system rarely have
malware attack. It is available for a
wide range of computer systems \
from microcomputers to
mainframes. It is less popular on
6-150 microcomputers on which Windows
BRI is pre-installed when they are sold.
UNIX OS/390 interface is shown in
Figure 1.4.

4 UNIX 0S/390 Interface

ystems like iOS and Android.
! :
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nming operating system is a software that loads @ or more progral
cutes them using a single CPU (Central Pro -&g Umt) In fact._ he
rogram at a time while other progr i ueue

ting system is a software erforms multiple tasks at the same tim

3 single CPU. The CPL&&ecutes on!y one program at a time but lt rap




uses many processors at the same time. |
that requires many calculations is divided
I d by multiple processors at the same time
used in supercomputers that have thousands process

tem is a software that manages the operafi %f a distrit
ws execution of application software on différent comp
m, USer programs may run on any co rin the netw

her computer. The users of distributed syste do not know on
e running. Distributed operating sys@utomatically balances

in the network and provides fast gxéetition of application software.

&




maﬁa_ge’ment actually describes the st%‘ d resource ownership of eac ]

2xample there are three processe§‘% and C ready for execution. The OS
e CPU time as follows. &

PU cycle (ta = 5 milli sec) @
CPU cycle (tb = 2 mili segk\
PU cycle (tc = 1 mili |
the 3 processes @Ae ready in the order of ABC, the total execution time will

N\

(5 +7 +8)/3 =6.67 milli sec
._ ses become ready in the order of BCA, the total execution time will ;'

T =(2+3+8)3= 4.33 milli sec




N
Backind@Wgre (HD)

- ‘Iﬁﬁum 1.5 Memory Managegfiet
s &Y |
& e

is the part of ope@system that manages files and folders on

d disk, USB flagh dfive and DVD. It allows computer user to perform

ing, copying Q’* ing, renaming, deleting, and searching files and

to perforn read, write, open and close operations on files and

nent of files in various folders by OS.




r_egra_ms_ and da_ta on secondary storage devi

\’ is ready to be stored in Harddisk. Now OS will lookiforany free space in
ign proper address to it. If space is not avaﬂabl% will prompt the user

&

rpreter :s* art of operating system that provides interface between user
e

in operating system that reads and executes user commands

stem. It
' ard. For example, Windows operating system uses the cmd.exe

1.3 PROCESS MANAGEMENT




fready state when it is ready for execution but it is we
e operating system.

in running state when it is being executed by the
or for execution by operating system.




It has direct access to the c
of its proc_e__'ss-.

sads are dependent.

HREADING %c'*’

ess of executing multip %eads simultaneously is known as multithreading.
] \a program that allows a single process to run multiple
allows multiple threads to exist within a singie process




d ns the programs quickly. The only drawback s
occupied by many programs. Sometimes bi ﬁ!,

d thus programs run slowly. RN

S

>
!

ing is the ability of an operating system to execute more than one process
a multl processor machine (haw Jamore than one CPUs). In this, a com_-'p‘

gram that controls the execution of application progrs
1 the user of a computer and the computer hardware.

aling system is a software that groups together same type of jobs in
ally executes them one by one.

g system is a software that loads one or more programs in m
ing a smgle CPU (Central Processmg Unlt)




allows many users on different terminals or micrc
€ central computer (server) in a network is known as mul

the part of operating system that manages a@oﬁ of
U to various programs in main memory.

ent is the part of operating system that c@\fs and manages the

in memory during the operation of computer. Ay
is the part of operating system that mana@les and folders on storage
rd disk, USB flash drive and DVD. Q
is the part of operating system that gontrols all the input/output operations
m execution. It manages all the inp put operations of input/output and
€ management is the part of rating system that manages free space
ocation of user programs andidata on secondary storage devices.
agement is the part of operating system that monitors and manages
s of a network. %
1 is the part of4Operating system that ensures that each resource of
ed according to k@ vileges given to users by the system administrator.
reter is the, % of operating system that provides interface between user

mM&IEYs a file in operating system that reads and executes user
xt'through keyboard.




perating syste
‘system




Itipy bgramming and multithreading by givin
>f the following questions.

rmed by operating system.

 systems are installed in your computer lab.
edure of common types of operating s
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"EM DEVELOPMENT
LIFE CYCLE

ifter compieting this lesson, you will

e able to:

ider of SDLC and their roles.
owing phases of SDLC:

Tk

- . o, '-".:'1‘?l_.§-'lﬂ‘l|.'!§l."_h mE i




echniques. These

ion of an information s_y.:é em.

f components (hardware and software) for collecti‘r@eaﬁﬁfg;;-‘ 5

eloped by applying a set of methods, pr@res and routines in a
nce to carry out some specific task. @

1 development life cycle (SDLC) and itS¥mportance

eloping life cycle (SDLC) is a problem-@ process through which a series
1elps to produce a new information.precessing system or software.
f System Development Life Cycle Qs
e of System development lif @ is to develop a system in a systematic way

] > ¢
s quality software whic@ the system requirements.

s for the development of the software/system are well

stems are delivered
nt controls over the projects




Iprejactﬁaka in advance so that proper 3

the organization that sponsor, plan, develop or us

ers, determine their requirements, expectations.and ma

S rs, managers and developers. Itis the duty of the pr'_ect ;

i ""e_-m.q-,ui_rements to ensure a successful project. ,{3
ASES/STEPS §§§%
ses/steps in SDLC. These phases are sh@in Figure 2.1.




mination System Development |
n: A Students’ Examination System is needed to be developed th

Planning phase, the objective of the pro;ect [
proﬁuoe the product are considered. An estimaté ol
osts, is prepared, along with a concept for the newspraduct. All of the mfo.rma_t_lpn
if there is an alternative solution to creating a product. If there is no other

lan and presented to management

Students’ Examination System Dge%pment project planning will be made
goals and an estimate of resour, ch as personnel and costs, is prepared.

D

he strengths and weaknesses of a proposed
“activities which will improve a project and achieve
nts of feasibility studies depend primarily on the areas

¥evanalysis and evaluation of a proposé.d project/system, to
anically, financially/economically, legally and operationally feasible

ind time. Feasibility study is one of the important steps in SDLC. It is
VY esfforms ‘



ftware or system be developed with the available res%rces and
ificantly improve the organization? %%
system even need to be replaced etc.? %\

| Students’ Examination System Developme roject -is analysed f
. The project team will visit the School/College to study the existing system and wi
sible improvements. ’
MENT ENGINEERING
 process of determining user expectat'@Q%r a new or modified system/soft
ineering is a set of activities usgéito identify and communicate the purp
and the framework in whicr@n be used. Requirement engineering con

ps.




<§° ;

is the “architectural” phase of system d? The flow of data
to charts, and the project team determ| most logical design

W and storage. For the user interface, t ject team designs mock-
at the developers uses to write the code f e actual interface.

e normally consists of two differen tures. These are:
&

&
%

a specific step by stepgracedure for carrying out the solution of a problem.

dents’ Examinatio tem Development project the following algorithm
a student on per, ge marks.




A parallelogram
Input / Output | represents input or
output

Process

Decision

-hart Syméels

< ~ |
Examination System @Iopment project, the Flowct

&
&S

Marks
>=407




amming ol ¢
on System Development project, the codin
own as follows.
s of the students*/

phase all aspects of the system are tested for functionality and
ion of a programming modules to find errors is called testing. Here, he
nmed modules. The process of removing bugs/errors from

ification of the system is to determine tha .




ent is also called implementation.
lved during deploymen <Q%mentation phase are:
are.

isers and the com@ operation personals are trained on
4+ &

&

ging from the old system to the new one is

ethod involves the old system being comp
letely implemented at the same time. Tt




Na I@C& is an ongoing process. The system is momtored

ordance with user requirements and needed system

en modifications are identified, the system may reenter the

5s continues until a complete solution is provided to the customer.
e repairing or modification or some enhancement in the existing




il information and data for future use.
method of thought for ensuring all reqw%&nts are addressed through

QQ |




em Development Life Cycle
stem Analyst '
P A systems analyst is a professional in the field of software development that studies the
problems, plans solutions for them, recommends software systems, and coordinates
-development to meet business or other requirements. System analyst has expertise in a variety
of programming languages, operating systems, and computer hardware platforms. The general
roles and responsibilities of an analyst are defined below.

i. Plan a system flow.

ii. Interact with customers to learn and document requirements that are then used to
produce business requirements documents.

iii. Define technical requirements.

iv. Interact with designers to understand software limitations.
V. Help programmers during system development phase.
vi. Manage system testing.

vii. Document requirements and contribute to user manuals.

d. Programmer

A programmer is a technical personasthat’ writes computer programs in computer
programming languages to develop software. A programmer writes, tests, debugs, and
maintains the detailed instructions that aré.executed by the computer to perform their functions.

The responsibilities of a programmer includes:

i. Wiriting, testing, and maintaining the instructions of computer programs.

ii. Updating, modifying and'expanding existing programs.
fii. Testing the code by.running to ensure its correctness.

iv. Preparing graphs, tables and analytical data displays which show the progress of a
computer program.

e. Software T.gsi'er
W\
A software tester is a computer programmer having specialty in testing the computer
programs using different testing techniques. Software tester is responsible for understanding

requirements, creating test scenarios, test scripts, preparing test data, executing test scripts and
reporting defects and reporting results.

Teacher Point ™

] give some home assignments to the students at the end of the chapter.

3 MDCATBYFUTUREDOCTO Ré(TOUSEEFAH MADKHAN) 03499815886




re manufacturer cen'ipanies (software h
S m are also called clients but the only dlfferem
ﬁurchase the software products and the clients purche
valuators of a software product by using it and identifying

Key Points"

s Development Life Cycle (SDLC), is the pro gof creating or al
1 systems, and the models and methodologies th@(perts use to develop these
_ o
‘System’ is a Greek word meaning to “pla%@gether " It can be defined as

d components having a clearly deflneg ‘boundary that work together to act
set of objectives.

ﬁurpose of System development [Pt‘é*cycle is to develop a system in a systematic

oV
o
C) has three primary objectives: ensure that
s are delivered, & e strong management controls over the projects,

. .
i
A 3
are tr
)

duce the product.

EDJ.C ls used to assess the strengths and weaknesses of a pre




nager is a professional responsible for @lg, execution, and closing of any

5 Ii §
nalyst is a professional in the field of software development that studies

“plans solutions for them, rep :

ﬁl that writes computer programs in uter
ftware.




b) Desngn
d) Development and Documentation .
of steps that needs to be followed to develop an in
b) Design cycle ;

cation _ d) System development life
, upgradation and bugs fixation are done durin

N

» and Evaluation b) Problem Iden@n
d) Developm@ d Documentation

determines whethe project should go forward.
b) Pr identification

d) % ram specification
“beginning stages of the SDLC, talking with end-
menting systems and proposing solutions.

b) System analysts
d) Database administrators

b) Stake supervisors
d) None of the above




§

of Requirement Engineering phase? @n its various




"OBJECT ORIENTED
ROGRAMMING IN C++

las for specifying variab|e %nes
s QY
ualifier — con é

ss of de@and initializing variables

coutstatement

o L) O w O = 009w




ORDS
)ntains many hea %’s. Header files contain information that is required'byi.

which these are u It has .h extension. Some examples of header files are
.h and math se files are included in the standard library of C++ compiler.

tive § ed to include a header file at the beginning of program.
a normal program instruction to be executed by the CPU. It is a

@mclude B headentile.

sor directive to include a header file in a program is:

eader file>

5__ . i-l‘-:;:."_.




exphmt ‘\% export
for @ friend
Q’\ long

not_eq

éprivate protected

return short

static_cast struct

throw : true
union
volatile

$»
asm autp %&

break

const @wt cast
do %c%ouble

bitand
catch
continue
dynamic_cast
extern
goto
mutable
operator
public
signed
switch

try
unsigned
wchar_t




3
s

first line of the program and&

a preprocessor directive. This program prints

reen. Therefore, iostr header file is included which contains the code

itoutput operations&
fies the %nction of the C++ program. All C++ programs must have
gram'ec sists of more than one function, the location of main() does not
:\ ain() function is always executed first. 7

. U:' _0109!'";

nt. The meaning of this statement is to print the me
een. This statement is written within the curly br




-are Ighomd dunng prdgram execution which means th

s of comments in C++. These are single-line comme%and

ts start with // (double slash) and continue unt@%nd of the line.
program demonstrates the use of single-line comm@‘
ery simple C++ program. %

| v&‘
ormation Technology”; // It @E a message on the screen.

N

ring multiple line comments in a program. The /* is
ends it. 4
3 the use of multiple-line comments.

onts (r* and */)




red Variables are used in

is a name of memory location where data
@ data stored in a variable may

ms to store values of different data types
program execution

'FOR SPECIFYING é MES
s the rules for naming a vanab .§§,
character of a variable nam n?ms be alphabet or underscore.

racters allowed in a van@ame are:

letters (

1&3@

tter is considered different from a lower-case letter. For example. the

R rent from Sum or sum. The underscore is generally used to improve
the variable overtime may also be written as over_time. :

as $ @ %, #, etc. are not allowed.



i v int. Numbers that have fractional part, such as, 3.84 cann

shows the integer types, the number of bytes it ta@ memory
nge of numbers |t can store It is for 32-bit word

%M

-21474836484% 47483647
0 to 429@&5

-3276% 767

0 10188535

émsama to 2147483647

% to 4294967295

type that is used to defi r@ ables that can store numbers that have fractional

75, -2.1, 388. 80, etc. T bers are also known as real numbers. The short Iy

'..:“ ng table shows %atmg -point types, the number of bytes it takes in memo Y
ue and the ran ge ¢ ofreal numbers it can store. '

Mo f Byte '9* e 6 R -
| h_l BT k

R bytes -3.4% 10 3.4% (with 6 digits of prems:on)
8 bytes -1.7%8 {0 1.7%%8 (with 15 digits of precision)
;- |

les might occupy different number of bytes and their range might alsc
he computer and the compiler being used.

ﬂaﬁm variables that can store only a single ch
ore a sh@edwm The




NGTH =7.5; @
nst are generally written in upper-case letters. ‘&
2 DECLERATION AND INITIALIZATION &

| the variables that are going to be used in a pr must be declared before
variable means specifying the data type of ble. It allows the compiler to
y bytes should be set aside in memory @age of value that is going to be

variable in the program. %
are some examples of declaring vari %

e v ﬂahles x, y and z@eclared as of type int, length and breadth as of type

e char.
may be iniﬁal@ the beginning of a program when it is declared. Initializing

asalgni nitial value.
> examples of initializing variables in declaration statements.

_.W15.25.sum=o.=o;

MVaerloxlsiniﬂau:aadtoimew‘
- breadih to 15.25 and s

il




1. 4" ™ L ” [ . L
; t‘ﬁi result will alw hecome an int

ting, a special operator is used to convert one data @nto another.

for conversion is
. jon | %%‘3

n can be an arithmetic expression or a vana@ his is explained by the

| bya_re variables of type int and q is ofs float. The integer value 15 is

ivision is performed, integer m% Il be used and the result produced will be

ned to the variable q.

ct result, type casting should be used to convert at least one of the
as shown below@

§ ill be converted to type float and then the division will be
th will be used and the correct result 2.5 will be produced which

! a‘l,so be used to convert a floating-point value stored in a floating:
y truncating the fractional part of the number.

B i PUT/OUTPUT ' HANDLING




| *Monstrates the use of cout statement.
ream.h> // this header file is used for I/O

stored in a is 12 ¢3
ut statement will ndhihe text and the second will print the value stored in
ut of the two ¢ tements will appear on the same line. :




NE 3 Object Oriented Programming in C

:co'ut«-"EntIer_ én integer:”;
cin>>n,;
cout<<The number you typed is <<n:

}

When this program is executed, t
integer. The cin statement causes the ty
statement prints the number stored in n on the screen.

The execution of program is shown below.
Enter an integer:7

The number you typed is 7
More than one extraction operator can be used in a single cin statempenbto input more

than one data values as shown below.

he first cout statement prompts the user to enter an
ped number to be assigned to variable n. The last

cin>>a>>b;
The values for variables a and b should be input with space betweel them.
3.3.3 THE getch(), getche(), gets() and puts() FU NCQHNONS
These three functions are also used for handling I/O operations:
The getch() Fui
In some situations in programming, it is requiredwo read a single character the instant it

is typed without waiting for Enter key to be presseds For example, in a game we might want an
object to move each time we press one of the,arrow keys. It would be awkward to press the

Enter key each time we pressed an arrow key.

The getch() function is used for thisipurpose. The get means it gets something from an
input device and ch means it getsea.character. This function uses the conio.h header file.

Therefore, it must be included in the program.
The following program.demonstrates the use of gefch() function to read a character from

the keyboard and displays.it.on the screen.
#include<iostream.h>
#include<conio.h> // this head

void main().»
{ @Q@

char ch;
cout<<"Enter a character:”;
ch=getch;
cout<<The character you typed is <<ch;
h
The execution of the program is shown below with the input character a.

Enter a character:

The

fun
dis|

an
to

the
sh




t<<“Enter a character:”;

getche();




taments afe .executed the output will appear on a single

1.l|”'.::- : : @

s versions of Windows operating system. , 3
play the output in two lines then \n escape %@ce can be used ir

'- uir.sér to the beginning of next line. %%

idows operating system.”;
also be obtained by the following. tw%&a ements
are many versions of\n”; «“*\
vs operating system.”;
. ANy
ient can also be used. .;:}..x
e are many versions ofinlindows operating system.”;
escape sequence.gan-also be used to tab over eight characters as shown

guage’;

language
> sequences is given in the following table with their meanings.

Meaning



z,sum,prod;
“\nEnter first number:";




for reading the values for
nd height. The execution of program is sh below.

»

2 &

! ‘gﬁéng_le is 13.95 )

ANIPULATORS endl ANK@W

tor is a command in %hat is used for formatted output. It modifies the
S. There are magydmanipulators available in C++. The most commonly

are end! and " The fomanip.h header file should be included when
; an a program. Only the endl manipulator can be used without using

&

o has the same function as the | esca
so that the subsequent text is displaye

es;-,the_ use of endl manipulator.

Pe sequence. It causes a
d on the next line.

fer file is used for manipulators

*, =) .'-.:I‘ 1 »

B i
g



5,price3=27800;

“<<setw(10)<< “Price”<<endl;

“<<setw(10)<<price1<<endl;

“<<getw(10)<<price2<<endl;

“<<setw(10)<<price3<<endl;




“<<setw(10)<<"Price"<<end|
“<<setw(10)<<price1<<end| %%
| “<<setw(10)<<price2<<endl %@
“<<setw(10)<<price3<<endl; %%

o>
4
tor is not used, the output will be: §
¥
~ Price
325

header re listed in the following table with their purpose. i
der file " urpose :

vides basic Input/ouput operations such as cin and . H
for console input/output. It manages inputlou.tpﬁf
e-_.bgsed applications. Console applications
ut from keyboard and display output on monitor.
s —:l' y - - l




ormula to be evaluated. Fore:

&5 |
ment is execut '&valués stored in variables x and y will be added and
Il be S-tore.d'§ iable z.

. \ sed to perform arithmetic operations that include additi
ivision and to find the remainder of integer division.
operators used in C++ programming are described




&

3 Object Oriented Programming in

will give the result 2 which will be assigned to the variable @ because 6 wildivide 20 by 3 wih

remainder of 2.

Some more examples of modulo operator are
13%4  will give the result 1
15%4 will give the result 3
10%5  will give the result 0
4%5 will give the result 4

given below.

Arithmetic Assignment Operators

In addition to equal (=) assignment operator, there are a number of assignment operators
unique to C++ which are known as arithmetic assignment operators. lhese include +=, - =, *=
/= and %-=.

Suppose op represents an arithmetic operatpr. Then, the arithmetic.agsignment operator
has the following general form to assign value of an éxpression to a variable.

variable op = expression;
For example:

a+=b;
It is equivalent to:

a=a+b;
The effect is exactly the same but the expression isenare compact. The arithmetic assignment
operators are described in the following table.

n N A
Adds the right side operand:ita the left side a+=b
+= operand and assigns the gésult to the left side |t is equivalent to a=a+b
operand
Subtracts the right side-operand from the left k-=n
side operand and.assigns the result to the left |t is equivalent to k=k-n
side operand
Multiplies the‘ight side operand with the left prod*=n
*= side operandand assigns the result to the left |t is equiv:
. livalent to prod= y
sice gpfYd ] 0 prod=prod*n
Divides the left side operand by the right side n/=m
/= perand and assigns the result to the left side
perand
Takes modulus and assigns the result to the X%=y
%= left side operand

It is equivalent to n=n/m

- K Itis equivalent to x=x%y
lpcrptaent and Decrement Qperators

.

-Exam

and \

befol

will 1

will
4 bl
The

Ex:

O

The increment operator is ++ and it is used to add one to the value stored in a variable.

The decrement operator is -- and it subtracts one from

purpose of using these operators is simply to shorten the e

o

— e —

the value stored in a variable. The
xpression.




as x++ increments x a
ppose x has the value 3. The statement

then assigns the value 4 to y. But the statement
_ y Ky
D

alue 3 to y and then increments x to 4. In both casesx is assigned the value

Q@z

»




ational operators are ava@
|

Definitir 'y 3 141
, eq - v\\_v. ‘

not equal to
QRy=a

Jess than

¥

*  greater than

a==
nl=m
a<b+c

zzy

Czss(ey)2

>=a+12




ators are used in programming when it is required to take sorr
. ndition. When two or more conditions are combined, it

three types of logical operators. These are describ
e .. Definition

&

d to form compound conditi c°hich two relational expressions are evaluated.
xpression is to the left and the other to the right of the operator. If both of the
ssions (conditions) rUe then the compound condition is considered true
Ise. Qs

ollowing is a com@ condition that uses the && operator.

&

at is x is in between 1 and 10 otherwise it will be false.
npound condition will check whether the character stored in




pr—

8

[

_ » 3 Object Oriented Programming in C++
« Logical OR (||) Operator

Logical OR operator is also used to form a compound condition. Just like the logical AND
operator, one relational expression is to the left and the other to the right of the OR operator.

The compound condition is true if either of the conditions is true or both are true. It is considered
false only if both of the conditions are false.

The following is an example of compound condition that uses || operator.
(x>y) || (z==8)

This compound condition will produce the result true, if one of the conditions is true, that
is, if x is greater than y or zis equal to 8. The result will only be false when both of the conditions
are false, that is, x is not greater than y and z is not equal to 8.

The following truth table shows all the possible results of OR (||) logical. @perator for two

expressions.
~ Expressior - RO Nen
False False False
False True Irue
True False True
True True True

Logical NOT (!) Operator

The logical NOT operator is used with a singletexpression (condition) and evaluates to
true if the expression is false and vice versa. In.other words, it reverses the result of a single
expression. '

For example, the expression
1(z<10)
will be true if zis not less than 10. In,6ther words, the condition will be true if z is greater than or

equal to 10. Some programmers may prefer to write the above expression as given below which
is easy to understand and has:the same effect.

(z>=10)
The following truth gable shows all the possible results of NOT (!) logical operator for one

expression.
ﬂs"ﬂ'-*—z"«- e ' Ko R g _._,,_ -‘&'&‘:ﬁ

False True
True False
Ternary Operator (? :) / Conditional Operator

The ? : operator is known as ternary or conditional operator. It returns one of two values
depending on the result of a condition. Therefore, it is also known as conditional operator. It i

Very useful in situation where the programmer needs to choose one of two options depending
on a single condition.
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unary, bina%and

r that works on a single operand is known as u@opera’tors-. Un
- and the logical operator !. %%

s of unary operators are @‘

»

work on two operands are knoqu&%bmary operators. Binary operators are -
ical operators && and ||. %

inary operators are \
¢ b

&
&

?is known as ternary operator since it has three parts. These

,ritten at the battarn
tor Description




at =»= hﬂ& hlghar precedence than the addition operator

' used in expression to change the order of e@tlon of op

Inthe above example, if it is required to perform adg@o efore multiplication then
an be used as shown below.

n two operators of same precedence occur i@xpressmn then they are evaluated
It as they occur.”

an expression contains arlthmetlc : onal and logical operators, the arithmetic

valuated first, relational operataf§iiext and logical are evaluated last. Assignment
always applied at the end. \

ESSIONS IN C++ é{f’ )
ion is a combin f constants, variables and operators. Constants and
1C 5 tell the computer what types of action to perform on the




[ .n:-(j('ch>=’a’)&&(ch<=’z")) checks whether th
se letter or not and the seconds

he compound expression will be true b
 with an || (OR) operator. &
' ,

>

in information that is requ@@- y the program in which they are used. It

S

%@h are reserved by a programming language for
rminator. It marks the end of a statement. All the C++
colon. ]

tohy statements that help the reader in understanding source

ribes the rules according to which op
: -4 T - ' P




K $
best answer for the following MCQs. @
following is ignored during program execution? Q%
‘word : b) Constant %§
it ; d) const quali
s the range of unsigned short integer?
36 b) 0,t8:4294967295

65535
€ exXpression sum=sum-+n can.a e written as:

=n b). sum=n+4¢? C) sum=+n d) n+=sum
A3

of the following is equal tozoperator?
b) =2 el s
e following is @’lthmetic operator?
c) <= d) ++
e following operators is used to form compound condition?

erator b) Assignment operator
at d) Logical operator
es reserved for a variable of data type ‘float’ is:
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TROL STRUCTURES

mpleting this lesson, you will

. ng decision statements

d

tion of instructions one by one in the sequence in which they .'
1 till the last instruction.

decision making structure, refers to execution
et a specific set of instructions ar

-




> used to execute a block of statements based on a 00“@
general form of if statement. &

ondition is evaluated.

ndition is true, the bloc& tements within the braces, following the condiﬁm
-

.

- @g ition is false, th k of statements is skipped and control is transferred to the
sing brace. : '|

sment after t
ment to be executed then braces are not required.

.'ifn-'géf@

lowing program will read two numbers. If the first number is a positive nu
d product of the two numbers. .







g

B 4.1 2 IF-ELSE STATEMENT

The if-else statemen i ‘
t allows making decision between two courses of action based on a

condition.
The following is the general form of if-e/se statement

if (condition)

{

Block of statements-1 /I if the condition is true

}

else

{
Block of statements-2 /I if the condition if false

}

Explanation:

The condition is evaluated.

If the result of evaluation is true, the first block of statements-1 is executed, the second
block of statements-2 is skipped and then controlis transferred to the next statement.

If the condition evaluates to false, the first blockiof statements-1 is skipped and the second
block of statements-2, following the keywordvelse is executed.

If there is a single statement to be executed whether the condition is true or false then
braces are not required.

Program 3: The following program redds 2 number and prints whether it is even or odd number.

#include<iostream.h>
#include<conio.h>

void main()
{
int n,r;
couf:’f{‘”ﬁnEnter a number:”;
vn ,
% 2; // find the remainder
if (r ==0)

cout<<n<<"“is even number”;

else
cout<<n<< “ is odd number”;

getch();




is used in situation where a decision i@e made from several

; conditions.
&

al form of else-if statement.




is to be executed instead of a block of statements |

rogram reads a number and prints the message whether it is po:
r or it is equal to zero.

&
N
ut<<n<< “is equal t@;
cution of the program.

prints grade based on the marks obtained accc
it e :




.Ul’ grade is <<grade;‘ %ca

S

ution of the 'prq@

&
&

vy

a control statement that is used in programming when a single
d among many choices. It is very similar to e/se-if statement.
°h statement.







e




m the statement after if block.

ement lt_ is used when one block of statements is& executed if the condition is
2 condition is false then the block of statements f@ing if are skipped and the other
tatements following else is executed. It seleets one block of statements from two

ts from multiple options. When it is executed,

ased on a condition starting from the

If all the conditions are false
i jues from the statement after if block.

election statement that is similar to else-if statement. Itis

“based on the value of a variable or result of an expression.

or the result of an expression that is within the parenthesis

ith values specified in each case. If there is a match, the block of

case is executed. If there is no match, the default block of statements
erwise the control is transferred to the statement after switch block.

ENTS

T




Switch statement execute one case after
another till a break statement is appeared or
the end of switch statement is reached.

If the condition inside switch state nent:
that instance

de another if statement is knc s nested if statement. The C++
f-else, or else-if inside ano % " if-else or else-if statement.
program demonstratg& use of nested if-else statement inside
<conio.h> é’
&

I/ outer if-else statement
/I nested if-else statement
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1.2 LOOPS OR REPETITION CONTR TRUCTURE
: i‘f ) i8 @ control structure that repeatedly exé ¢ a sequence of statements until
ue. Loops are also called repetition contr tures in C++. There are three types
+ which are for, while and do while. \ |
&
-OOP &
"loop is used to execute one or@ statements for a specific number of times. It is

vn as loop counter or loop variable, isasslgnedanmw
Iﬂﬂﬁ mgmph,ﬁmrhso




; time the loop is executed, the counter |
. -' .’3 e till ki Is less than 5. When k becomes







(@) and the loop variable k to 1. Each time the loop is
g ,, and it is incremented by 1. This process continues till
'k becomes 16, the loop terminates.

the program.

i iR P










demonstrated in the previous sectio&

eak statement is also used to term a loop when it is encountered inside
execution continues from the n@ atement following the loop.

& . :
 following program de@rates the use of break statement inside a for loop.
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sed inside a loop. When it is encountered, it transfers c nrol
 the remaining statements.

wtinu  Nlifn is greatgfitfian 5 and less than 10 then skip
“* /I printing f#&WValue of n and continue the for loop




3t l;t IT:&O Statamen'tt the control function exit is used t @nate the execution
=Nt 1T the value of n is not greater than 0 and return Oéerating system.

ED LOOP %@
g lﬂside another !OOD is known as nested loop Q%H language allows to nest a
ile or do while loop inside another for, while or do loop.

ogram 15: The following program demonstrates e of nested for loop inside another for

&S
;i<5i++) &uter loop
N

an®s"  //transfers printing to next line
gj-H-) // inner loop



cgntlnueti" iis less than 5. Hence, this program will print 4 lines |

&

ing program demonstrates the use of nested f@p inside while loop
llowing pattern. O

AW
) .
AN
.
'
N

@% /l outer loop !
& .

/I transfers printing to next line
/l'inner loop

AHMADKHAN) 034998 ;;.



S as long the value of n is less than 6.

— i IR

vV Foints

aking structures are control structures that are used in pro

the allow programs to execute a specific statement or a se
r more conditions. 3

he if statement is used to execute a block of statements based @ condition.

=

Ve if-else statement allows making decision between two&es of action based on a
1{[e P

The else-if statement is used in situation where a &on is to be made from several
alternatives based on various conditions. % '

The switch statement is a control statement thefls used in programming when a block of
tatements is to be selected among many c@ 4

latement inside another if statemer@mown as nested if statement.

S @ control structure that r dly executes a sequence of statements until a
on is reached.

op is used to execute Q?rnore statements for a specific number of times.
ile loop is used whe@number of times the loop will execute may not be known in

ile loop isy&ry similar to while loop, except that the loop condition is checked at
he loop. Tt , the body of the loop is executed at least once.




ment -
replace switch statement?
reak statement -

tes at least once
of iterations are known in advance
a do while loop is more appropriate to use?
of the loop is to be executed at least once
terminates unexpectedly Q&
0gram executes at least once §\
number of loop iterations are known i nce

on a for loop is more appropriat @ e?
ody of the loop is to be execu@ea&it once
p terminates unexpectedl;\%
gram executes at least'once
nber of loop -:,,f. re known in advance
| wmg I‘mnsferQ htrol to the beginning of the loop, skipping the remaining

Q& b) continue statement
AN d) nested loop
vers of the following questions.







is a letter and prints whether it is a lowercase or uppercase letter.
s an mteger and prints its multiplicative table up 0.
| ea program to

_ouse rent based on his basic pay accordingt 5y the scheme given below.
Rasic Pay v use Rent
Pay < 30000 | ", 0% of Basic ay
Y = 30000 and < 50000 Q& 35% of Basic Pay
sic Pay > 50000 | @ 40% of Basic Pay

prog ram to calculate the Net@}o'f Sameer.
will produce a[ of equivalent temperatures in both Fahrenheit and

rement of 5 froft 50 to 100 as given below.

ﬂ? c:%ar-sz)

@enheit Celsius
AN 9.90

12.65







ARRAYS AND STRINGS

After completing this lesson, you will

be able to:

« Explain the concept of array

Know how array elements are arranged in memory
Explain the terms related with array

Explain how to define and initialize array

Explain how to access and write at an index in array
Explain how to traverse an array using all loop structures
Use the sizeof() function to find the size of array

Explain the concept of two dimensional array

Explain how to define and initialize two dimensional array
Explain how to access and write at an index in"twe dimensional array
Explain what strings are

« Explain how to define string

e Explain the techniques of initializing string

s Explain the most commonly used string functions

INTRODUCTION

This unit describes.a new type of data structure known as array which provides a
convenient way to m‘gﬂjpﬁulate a collection of same type of data. Array is very commonly used in
computer programm ng as it provides simple solutions to many problems when working with long
lists of same typ@ of data, such as numbers. For example, array can be used to sort a list of
numbers or to find their total and average.

9.1 INTRODUCTION TO ARRAYS

u .Array allows programrner to use a single variable name to represent a collection of same
type of data. .Thls reduces the program size, provides an easy way of handling list of numbers
or strings and makes computer programming task simple and easy.




Array marks

as marks[0]

67 marks[1] . G
50 marks[2]
:_ 79 marks[3]
&) 58 marks[4]

marks[5$

N
consists of contiguous memory Iocat_@and each cell represents an element of
In the array named marks, each eler f the array represents marks of a subject. -
~within the square brackets is call dex and it is used to access a specific element
The first element of the array‘always has the index 0. Therefore, the index of the

t is one less than the size ofithe array. In the marks array, there are 6 elements so
are from 0 to 5. Index Q@y is always an integer value.

re need to be mentioned in the declaration statement

@ the type of the elements, the name of array and the number
0 >



i

a can store 10 values whereas b ¢

‘ not necessary to mention the array sizedin the decla
piler can find out the array size by countin@e values in the







to assume that it is the biggest number. T
f the array with max, if it is bigger than na
s manner each element of the array fromithe second elemen







"<<sizeof(int)
"<<sjzeof(float)
"<<sizeof(double)

"<<sjzeof(char)

clared as int a[10]. The number of bytes reserved
 the array- name in the parenthesis as 'sfzeof(a) T




able represents an element of the array in the form of a
an WIthin square brackets are indices. The first index row,
€X col, represents the column number that uniquely idh

‘row and col are always integer values and start fro 0. For example 3[1-]_ ]7
ement in second row and fourth column.

NG AND INITIALIZING A TWO DIMEN%&IAL ARRAY

0 Dimensional Array %

> a two dimensional array in C++, the t che elements, the name of the array
nber of elements it is required to stomﬁows and columns is mentioned in the

following is the general form of d mﬁ%ﬂon of two dimensional array.
rrayname[rowsize][c nsizej;

ype (such as integer, float, etc.), arrayname is the name of
osed within square brackets specify the number of rows
onal array.




S
' 'ad'for assigning values to each row of @lay. This statemen
@z

{87, 50, 56, 63},{44, 23, 58, 8

be written using a single set@ces as shown below.

2_. 87, 50, 56, 63, 44, 23& !
nal array of type float with 5 rows and 2

, of first row
ents of second row




41={{30, 20, 55, 206},{78, 81, 25, 90},{3, 48, 67, 1 f@
Y

Il'i represents row number of

for(j=0;j<4;j++ /I j represents column nu T array K
3 tatal—total-i-k[l][ﬂ NG
<< “Total=" <<total<<endl; &

variable total is initialized to 0. When @ner loop is executed for the first time, it
of all the element of row 0 by ad e values 30, 20, 55, and 206 one by one in

T‘he elements of row 1 and Qje also added in total in the same way when the
executed for the second a d time.

ut of the program is @n below.

&




-am prompts the user to enter 12 integers in %@ dim
mns and it finds the largest number. % i
&
ol
o>
tegers separated by space”<<end¥
//INested loop allows %r to enter 12 enters
&
o™
/I the'wrst value of array
&

@ompare each element of array with max one by one
‘max is smaller than compared element then replace it
ber is "<<max<<endl;

rst nested loop prompts th




red

eme ractar str!ng holds one charaetef
own as null character and it is represented by "\0". The n
at the end of string Strlng is most commonly used item is c

P :-s"tring in C++, the data type char, the name of strir@ the number of
 required to store is mentioned in the declaration staterr@
the general form of declaration of string. @

g

ince the null character is appended ag@nd of string, if a string has n characters then
gsize should be at least n+1. c»

le, the following statement @es a string called weekday that can hold maxumum
including one for the aracter.

u@sfatements declares a string called studentname that can hold
the null character :



mmnnm---

ompiler automatically places the null cha@r (10) afte

characters are not defined. %
m a string variable is to type the con s' within the curly
ing its size by leaving the square brackets . This is shown in

i string variable that holds 8 @era Although, “Karachi” has |

er is automatically appende% e end of the string whuch makes

SOMMONLY USED s@he FUNCTIONS

y D Itef programs. it entlal to learn how string functions are L







sofid strcpy() function will copy the string “WORK”
will append the string2 onto the end of string1.




"<< strlen(city1)<<endl;

: ers In "<< strlen(city2)<<endl; QY
aracters in city3 are: "<< strlen(city3)<<endl; &

ters in city1 are: 6 |

ters in city2 are: 9 gﬁs‘
S

&

@o strings and returns an integer value based on the

mpE on is based on ASCII codes of characters.

3C it will compare the first characters of string1 and string2. If they are
are the second pair of characters. The comparison will continue until the

' rrhina_ting null-character is reached. During comparison, A is considered

considered less than C and s0 o
| return the following integer values b

ns is:

ed on the result of on.

-
53 g
A A -

-l



n will be:

2 are equal, x=0
r than string1, y=1

string4, z=-1




: af eisments of the same type placed in non@lﬂuﬂ mer

'.smhs of elements of the same type placed in conl@s memory locations.

/ing identifies the first element in array na@mp?
' d) temp(0)

1 b) temp[1] c) temp(1) :
following identifies the last element of ar@:{ared as int a[10][10};?

d) a[9][9]

b) a[9j[10] c) a[1]IANN
&

inc siatemants will replace 19 with 507
]=50; c) arr{2][1]-50 d) amm_-wa 'q




Jram S given in the chapter. %
at reads ten numbers in an arr?fd prints them in reverse e

‘reads ten numbers and e smallest along with its lndex,

1 ,8,5,1,3,5,0,12 2;,%,15,8,4,1 1
it prints the num@ﬁmes the number 5 appears in the array.







Arguments, Return type) &

&

al and static varie&




defined functions
* Built-in Functions
- or built-in or system defined functions 2 e pre-defined functions in C++.
' i em directly; they do not need to write
-defined functions for various eammonly

'Ianguage and are completei el

to use hbrary or built-in fu ons. Some examples of commonly used !!brary or
ian), log(), pow(), putchar(), putS() sqri(), stremp(), time(),




€ .-m headef file. This header file oon i
°§‘

ymers to define their own functions. @ncﬂons deﬂm L
their needs, are called Users-defined functions. If any fu
, users can define their own fufigtions and use them in the

2 Figure 6.1 fdr the working of eﬁned function in a C++ Progran'l.

ude <iostream>

&“‘. i3




>uggests what the function will return. It can be int, char, some
‘here can be functions which does not return a‘n:fﬁing&.

: is the name of the function, using the function name it is called.

8 variables to hold values of arguments pass@ule funcbon is called. A ful
ot contain parameter list.

dy : is the part where the code statements‘ [ functlon are written.

: folloWing program contains a funct@&hmed sum with no return type and ha
x and y with integer datatype. %

inty) // Function defin @1

1 sum Is called/used by t PP, S
yi;ysing values/consta




of code multiple times. User can
s without re-writing it.

tion in the code user can modify only the g@n withou
ange or update the code in a fur@ which needs to

@'
| -f;l'pris_es of the parts gi .X%aiow.
&

sr, order and dal&%pes of the arguments

n to d&@trate function signature







? function are called local variables.










ameters

' ters are those parameters which appear in functior@raﬁon/header and also
1 prototype. These are also called arguments. &

S

in ’.) .// prototype/declaration -- x is a formal
- x)// definition -- x is a formal parameteré

rameters which appear in function calls These are also called

OWINg function call:

_ﬁe_fargu -eht'passed to parameter X

th vall'é(yﬂ) is the argument passed to parameter x

__rameters can be fixed values, variables holding values or expressions



\eters are always variables but actual parameters ma no
, or even function calls can also be used as actual p
al parameters in the function call to total_bill:
he function call







(o} eat the functlon a\&

back to it. In hecase of |nl1ne function, when the compller

which removes the function call overhead.

® function is that it can make the compiled code quite
s'lo ng and/or there are many calls to the inline function.

laration of inline function is given in the following segment.







e function call, show(60), pg& the argument(GQ'j);

gram defining a function &Gendar{) that takes a chare

t from the calling function:







reference, the original vari@bshould precede b

ol_l_b'Wing example.
e example 1 &
&







signment operator and a value for the ar
ar meter is not passed when the function is
pecified this default value is ignored and th%e pas
pt of default arguments, consider the f@ng gen

e (rp__a_rametar'l =value, .....); %%
;, the type is any valid data type, fu ion_name is the nar
\e parameter having a default valu
 given below, parameter ‘ a
e value is passed in the ' n call then the default value «
$
&

arameter ‘b’.

g N .
following program to demonstrate the concept of default arguments.
&

S
N




Irn type of a function is any v@éta type such as int, long, float, doub.
ar then return statement sho used in the function body to return the re

gram (main() function). @

return statement is gwen hereunder










int Addition(int X, int Y) s
er of parameters.

eters.
fferent types of parameters/




1other example:

Number(); N

adomNumber(); / This prototype generates error m

,_ re-declaration for the second

he declarations have same number of
ss are different which do not play any role

se functions will need to be given different

e‘s and ca ﬁ"f’i,'v e used for general type of tasks
\prise of one function called main (). It is the point from where the

the execution of every C++ program.
C rammer writes programs that comprise of small functions. The main( )

,_-me of the main building blocks of C++ programs. It modularizes large
egments and thus increase the program readability and also pmvm m
i




Exercise

3t answer for the f@ing MCQs. _
| of having tw@more functions in a program with the same name
nd types of parameters is known as: '
b. Nested Function
d. Recursive Function
if it does not have any return type
d c. void d.int
ons are separated with
n b. Semicolon (;)
d. None of these
ations have







" POINTERS

! After completing this lesson, you will

i be able to:

nory addresses

ise of reference operator (&)

se of dereference operator (*) E
bles of pointer types

ze the pointers ‘

7.1 INTRODUC TGN

Pointers are powerful features of¢C++ that differentiates it from other programming:
ages. With the help of pointers G+ gives users the power to manipulate the data in the
er's memory directly. Pointers are used in C++ program to access the memory and
late the address. The variable name refers to that memory space that is occupied by it:
s are used to store t %ﬂ’dress of a variable.The width of the memory address/location
' &tecture.lf the computer architecture is 16-bit then it means thatit
ions.Therefore, for a pointer to be able to store any memory location
’ d be 16 bits or 2 bytes wide. Similarly for 32-bit and 64-bit architecture
rters with size 4 bytes (32-bit width) and 8 bytes (64-bit width) respectively-
oes not

i is a".-va:ri'ab'le: that points to a specific address in the memory po
s the address of variable. In memory, each and every variable

L

1 gy
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) M« mol‘y addresses

‘Wlﬁ!er_-'l.'wntmg a program, variables are needed to be declared. Declaration of variable is

d its d.eclaration tells the computer to reserve space in ,n.»»*\l":'?' for this variable. The
O _fh:.e. yanable refers to that memory space. This task is alitomatically performed by the
rating system during runtime. When variables are declareds pr grammers store data in these
ables. Therefore, everything a programmer declares has an address. It is analogous to the
address of some person. Using pointer variables,one can easily find out the address of a
icular variable. “%

7.1.3 Reference operator (&) or Address.operator

As pointers are the variables which hol@éﬁl‘é addresses of other variables, therefore, while
ning addresses to them, a programmier needs a special type of operator called reference
dress operator that is denoteq\ mpersand (&) symbol. This provides address of a
ory location.

To understand it, oonsid% following segment of code.

6.5; \QQ‘
ter;
&x; // assig

)

Address =2000

; a float value 6.5 that is stored
ME’ .If: d . »



re<x<<endl;

fPointer = "<< fPointer;

of the variable through the pointer, then we n
operator denoted by asterisk (*). :

nstrate the use of dereference operator




| int main()

- int n = 200;
int *Pn; //defines pointer to
Pn=&n; //Pn stores the address of ‘'
int valueN:
valueN=*Pn:
cout << “The address of n= "<<&n << end|:
cout<< “The value of N="<<n<<eng|:
Cout << “The value of pp, = "<< Pn<<endl;
eout << “The value of (*Pp) = "<« (Pn)<<endl;
cout << “The value of valueN = "<< valueN;
getch();
return 0;

}

Output of the Program
The address of n= Ox8fc5fff4
The value of n= 200
The value of Pn = 0x8fc5fff4
The value of (*Pn) = 200

The value of valueN= 200

In this example, the instructions at lines 10 and 14 make use of tve dereference operator
(*) and thus access the actual vellies of the original variable 'n’ whis is pointed out by the pointer
Pn’. In pointers, the ampergand operator (&) is the reference Gperator and can be "read e
"address of" and (*) is theldareference operator that san be read as “value p0|.nted by". These
operators are complementary of each other and have opposite meanings. A variable referenced

with & can be dereférenced with (&)

7.1.5 Declaging variables of pointer types | |
: The declaration cf pointer is simple and is similar to the declaration of a regular variable

with a minor difference of the use of an asterisk (*) symbol between the data type and the variable
name. Cons;ider the following general format:

Data type *nameVariable: i v
Here, data type is: the type of the value of that variable to which this pointer will point. This

in ints to. To
date type is not the type of the pointer itself but the type of the d.ata the pointer poin
understand it, consider the following examples of pointers declaration.

MDCATBYFUTUREDOCTORS(TOUSEEFAHMADKHAN) 03499815886



) symbol used between the data type and the na
+r declaration and is not used for multiplication.

. These are: placing next to the data type, the variable nar
1s are shown in the above declarations of varl les total

@ o some other ty

i ecial type of po_'

% nly difference of the use @fi
ent of declaration of the void

@

pomterVoud is a void poin \ : ;
I can point to objects of ita type, therefore, consider the following

e Y. The compiler decides at run ti A
e me that the addr
igned to this pointer. & add




ble and .f'hotffhe derefiarehce operator.
ollowing program to explain the concept of po@\iﬁa”z&ﬁo“-
n program *

ess of Temperature l%%%

<< endl;

 of ( *PTemper@ is =




ier to do with pointers, such as 30095@19 addre

operating their values
Pointer variables are also declared in prca&s before using the
d by (*operator).

/e want to store the value of
ed dereference operator, dendted by asterisk (*), is used with p

nters are initialized t(@iresses of other variables like the initia
&

fo the followmg MCQs.
*Ptr‘ then to what Ptr point?

b. Points to a character type vari
d. None of above







this lesson, you will

with daily life examples:




_specifier_1:

// Body of the class %

S

2S a valid identifier for the class which is followed
air of braces. The body of the class consists of

by the ey of the
R !

- “' T..




ctangle & class contains four
o

above statements dedae a class named CRe
s of type int (member x and memb  with ptivate access and two
1S pumc access; set_values () adQ.
uunbar functions has given and ;& r deﬁn!tions.

t W%
QW of class, whlch hol@??e data variables ¢eclared in class and m *

other words a varianle of type class is cal
pe class, we call it m»tant;atmg (from in

a%iass is given below.

s CRectangle, the object can be created as follows:
#ﬁtddassc&ctangle

‘;‘, or g.wna object in a single statement like:







arate copy of the data members is create@\emﬂfﬁ- i

Ky

d or defined inside the body of the class are called member
nctions are usuz - erthie public access spe

san also be written in the priv







Okay: because private members
—1 | accessible within the class sl




Twiﬂg‘? program to demonstrate the visibility of public

)
&

»
&
cf;‘»‘

// Public data member
blic() // Public member functia\%
&

Qlic data members
i/ access public member function







, _aﬁ‘ﬁ member functions can only be acoessed by the r
> _f and cannot be acoessed from outside the class Simila

Protecteél
f members (data, functions) in the sam Yes Yes
s of members (data, functions) in the @ed Yes ~ Yes No
gf members (data, functlonskgr% outside Yes No No
i.e. from main() , ]

g b e
Ty Wy
e

cess Specifiers and Data Hiding "

*ructoﬁr

Cc _rtstructor amj%
: ructors are special member functions within the class with the same

uctor is a special type of member function that initializes an object automatically
_Compiler identifies a given member function is a constructor by its name and



he
» \A‘\. ';
.l i

implemen
- t the
class
CRectangle
including

i
i?













@d when an object is dest
: § and thus de-allocates the
ring its creation. Th calied automatically when objec
~ destructor.

implies that only one destructor may exist per
ce they cannot be differentiated from each ot







mbers are @essible outside the class)

-




t of the program
andyin memb@ction is: 30

"'c' and Polymorphism
._ : _?;agrammlng (OOP) Ianguages have the features of code reusabil_i S
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Pentagon

atient Class







T

ne function name for related b
in detail in unit 6, as topic 6. 3)

s to integer addition with the help of@ 4 ' S
or addition of two floating pc&s bers or two s

is a powerful feature of ev% ect Oriented Programming (" 6
A single operator ‘+ ves differently in different contexts

ion ._;a_nd.strfngs: com@ ation. This concept is known as oper

phism portion of object-oriented programming (OOP)
® and Polymorphism: '




mbers are accessible from anywhere where t wect is visible.

j is the concept in which the mem‘ber%-- class are protected against illegal

&

flnction that is executed when an object of

t operator (.) is used with the member name.

new classes from existing classes is called inheritance.




cated to the object of the class wh@ as created

S

-is always preceded by @ol







ng this lesson, you will

&
\TRODUCTI‘ON

s a collection ofébytes stored on a secondary storage device, like hard disk. The
- ¥

ihterpreted, for example, as characters, words, lines, paragraphs and
Iment; fields and records belonging to 2 database; or pixels from a
meaning attached to a particular file is determined entirely by the data
ations used by a program to process the file.
concept in C++ language is used for storing data permanently in
sm to write output of a program into a file and read from a f

I file handhng are:




- lﬂ"Fi_la Handling
9.1.1 Types of files
C++ divides files into two different types based on how they store data. These are:

e Textfiles
e Binary files

Text files
Text files can be a stream of characters that a computer can process sequentially. It is not only

processed sequentially but only in forward direction. For this reason a text file is usually opened
for only one kind of operation (reading, writing, or appending) at any given time,,

Similarly, since text files only process characters, they can only read or writesdata one character
at a time. (In C++ Programming Language, Functions are provided thatdéalwith lines of text,
but these still essentially process data one character at a time.) A text sfréam in C++ is a special
kind of file. Depending on the requirements of the operating system, fieWline characters may be
converted to or from carriage-return/linefeed combinations depghding on whether data is being
written to, or read from, the file. Other character conversigns 'may also occur to satisfy the
storage requirements of the operating system. These translations occur transparently and they
occur because the programmer has signaled the intention'to process a text file.

Binary files
Binary file is a collection of bytes. In C+#&Ppcgramming Language a byte and a character
are equivalent. Hence a binary file is also gef@ifed to as a character stream, but there are two
essential differences.
1. No special processing of theddata occurs and each byte of data is transferred to or from

the disk unprocessed.
2. C++ Programming Lafigu@ge places no constructs on the file, and it may be read from,
or written to, in anysmianner chosen by the programmer.

Binary files can be eitfié@processed sequentially or, depending on the needs of the application,
they can be proo@ed using random access techniques. In C++ Programming Language,

processing a f' :&rr.-... random access techniques involves moving the current file position to an
appropriate place ' in the file before reading or writing data. This indicates a second characteristic
of binary

They a generally processed using read and write operations simultaneously.
For example, a database file will be created and processed as a binary file. A record update

operation will involve locating the appropriate record, reading the record into memory, modifying
it in some way, and finally writing the record back to disk at its appropriate location in the file.

73] Teacher Point
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:’fa'_‘f lly an object, used to handle
s this variable the following _statem‘énﬁ 5 U

S:h_ti_')_ul.d be enclosed in double qUOLE:
. It can be fully qualified path name I*@

&







'i.l'l‘b’e read in ¢, where c ig @ character array. It is s
limitations to this. It can read just one word at o
it will stop reading furt

Structure of the file. If we have a file of an emplo
mployee’s name, second word is salary etc, so
econd word in an int variable.




g 9 File Handling

lireading input file program
#include <iostream h>
#include <fstream h>
#include <conio.h>

int main ()

{

ifstream myfile("c:\\inputfile.ixt"};
char ch [20];

int m;

myfile>>ch>>m:
cout<<ch<<"\t"<<m:
myfile.close();

getch();

return O;

}

The output of the above program is shown in figuge'@'3:

CABCS\, < = e
. o o)

Figure 9.3: Output of Reading Program

Let us write anather simple program, to read from a file ‘myfile.txt’ that is in the current
directory, and pript i on the screen. “myfile.txt” contains employee’s name, salary and
department in whiéh they are employees. Figure 9.4 shows myfile.txt which is followed by the

complete program to describe how it is opened, read and closed.

(TR

e Bt Format Ve Hep

mara 15000 HR

hashim 12000 sales
Athar 13000 IT

Figure 9.4: Input File to be Read

=10 x|}

Name Salary Department 3
Afzal 11500 mMarketing

2




main()
{

 // this program reads from the text file “m yfile.txt” which ¢oO

#include <iostream.h>
#include <fstream.h>
#include <conio.h>

ntains th; ;ws‘oyee information

char name[50]; // used to read name of employee from file
char sal[10]; // used to read salary of employee from file
char dept[30]; / used to read dept of employee from file
ifstream inFile; // Handle for the input file

char inputFileName[] = "myfile.txt": // file name, this file is in the cur
inFile.open(inputFileName): // Opening the file

/f checking that file is successfully opened or not

if (linFile)
{

gout << “Can't open input file named " << inputFileName <<lend!;

exit(1);
)

/I Reading the complete file word by word and pripting on screen
while (linFile.eof())

{

inFile >> name >> sal >> dept;

Cout << name << "\t" << sal << " \t" << dept << endl;

}

inFile.close();
getch();
return 0;

}

Name
Hashim
Amara
Athar
Afzal

"% o Tl

‘155%1&ﬁ1@&¢%ﬂ&ﬂﬂv&Mlnutﬂ§';.

—_— e

~ Salary

12000
13000
13000
11500

Department
Sales

HR

IT
Harketing
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- Once we close the file, no file will be associated with

() does not require any argument, as we are going
Opening files in binary mode

afile in binary mode, we need to set the file mode to ios::
le named as “test.dat”. To open this file in binary mode

‘myFile; @%
le.open (“test.dat”, ios::binary); &
. 4
In order to write the data to 3 binary file, “write” m@s used. This method isa meiaies

function of ofstream or fstream class. D
- 9.1.3 bof() and eof() A\

" ¥ C++ __p.rOVideS Spe.cial_functions bOf() ,J’;
~ beginning of a file and end of a file resp

'eof() that are used to set the pointers to the

ly. The following sections explain them-with the
&

s
LG

ich returns true if the current position of the pointer is at the
am, and false otherwise. It means that it tells the compiler whether
'of file or not.

inter which returns true when there are no more data to be reasiffmibf v
nd false otherwise. It means that this function checks whether contr
 file ¢ This function is very useful in the case when we do n-




thei mp &| estRecord is loaded and the eof () function

e record by record into the string variable ch

reads @
'«~







- stream, data can be written to ﬁl
sider the following program tha% S data ch |
erswrite.txt".




~ b. String stream e - N
_ &string stream is a stream which reads input from or writes output% an associated
). Consider the text file “stringread” shown in figure 9.9. D .

o

s

— PO j,‘;;—;;,‘ —_— = B SRR —
: _! gas e Hé]é'
TTectual Gro

Wth Should Commence At Birth Anc

T ————E— = —

Figure 9.9: Input File that will be Read'

&8
SV

The following program reads this fii_gtl*sj?fngread.txt) into string (str) using getline ()
function and display the result on the scregt};_’aé’ shown in figure 9.10.

//string stream (read) program G
#include <conio.h> ("\\3
~ #include <iostream.h> @
#include <fstream.h> Q‘\&
#include <string> é%
int main() A
o

("d:\\stringread.txt);




$, words, sentences and pagagraphs is called files.
eading from and writing intasfiles is termed as handling files.
s: text files and binary file
in text format and @adabla by human are called text file.
ry

iles that store data i ﬁs format which is not readable by the hu
e computers. & file are directly processed by the computers

tion open( ’g?sed.

J files i.e. binary mode, input mode and output mode etc.

true when there are no more data to be read

uence of bytes of varying length that is used as




il_e Handling s -
Exercise

Q1. Select the best answer for the following MCQs.
eof() stands for

F ‘
6 f‘ a. errors-on-files b. end-of-file
y c. exit-of-file d. none of the above
ii. In file handling open() function is used
. a. to open C++ compiler b. to open a file
c. bothaand b d. none of the above

lii. Default mode parameter for ofstream is

a. ios::out b. ios::in
C. ios::binary d. botha and b
iv. A text file has the extension
a. .doc b. .docx
C..Ixt d. .bin
v. ios:binary is used as an argument to open() funetion for
a. opening file for input operation. b. opéning file for output operation.
c. opening file in binary mode. dihone of the above.
Q2. Write answers of the following questions.

i. Whatis file handling? Expfaln different types of file.

il. Describe different types of operations performed on the files.

iii. Explain bof() and eof() functions.

Iv. Define streams. DescribeInput and Output streams in detail. :

v. What is meant by the term mode of file opening? Describe different modes of opening file.

Practice all the programs given in the chapter.
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