Concept of Data Types (Variables & Constant) Chapter/03

Variables

In programming, avariable is a container (storagearea) to holddata. To indicate the storage area, each variable should
be givenauniquenamethatisalsocalled (identifier). Variable namesare just the symbolicrepresentation of a memory
location. Variables can be change value during the execution of program.

Rules of variable name declarations
The name you assignto a variableis also called identifier. Some rules of variable declaration are following.

1) Variable name mustbe startalphabetlettersorunderscore “_” tart a like salary, name, _Numberetc.

2) Identifier/Variable may contain uppercase and lowercase Letters, Numbers, orunderscore.
3) Theif firstcharacter “ “underscore aftermust be a letter.

4) Identifier/Variable cannot contain special characterand spaces.
5) Identifier/Variable are case sensitive.
6) Identifier/Variable cannot contain reserve words or keywords of C/C++language

Syntax: datatype variable_name;

Convention Of variable:
DataTypevariableName=Content or data ;
char Father_Name[20] = "Muhammad Ali";
int ConvanceAllownace =6500;
int _Salary = 25000;
chargr='A’;

Constants/Literals
A constantisavalue oran identifierwhosevaluecannot be alteredin aprogram. Forexample: 1, 2.5, "C programming

is easy" etc. As mentioned, anidentifieralso can be defined as a constant. Constant define mustbe write starting of
C/ C++ program

Syntax: const datatype variable_name = Value;

#include <stdio.h>
#include <conio.h>
void main()
{
const float P1=3.142;
printf("value of Plis %f\n",Pl);
}

Format Specifiers: It is usual variable type display, specificfor each data type like integerfor %d, character for %c
, long integer for %ld and float for %f and so on.
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C++ Data Types:

C++ has a concept of 'data types' which are used to define avariable beforeits use. The definition of a variable will
assign storage for the variable and define the type of datathat will be heldinthe location. There are many data
typesinC++ / C.

Integer, long, Structure
Float, double Array i
! Pointer Union
and char enum

Data types store specified memory size and datavalues range. There are following tables.

Data Type Memory (In Bytes) Format Range
Specifiers
int 2 %d -32,768 to 32,767
short int 2 %d -32,768 to 32,767
unsigned int 2 %u 0 to 65535
long int 4 %ld -2,147,483,648 to 2,147,483,647
unsigned long int 4 %lu 0 to 4,294,967,295
char 1 %c -128 to 127
Unsigned char 1 %cC 0 to 255
float 4 %f +/- 3.4e +/- 38 (~7 digits)
double 8 %l f +/- 1.7e +/- 308 (~15 digits)
long double 12 %Lf -
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Numeric

This data type is based ondigitsit has furtherdivided into threeclasses.
1) Integer
2) Float
3) Double

1. Integer:This data type contains numericdata up to 2 bytes .Format specifierused forintegerdatatypeis %d or
%iand it is denoted by “int”.

2. Float: This data type contains floating point data. It reserves 4 bytes in memory, Format specifier used for float
data typeis %f and it is denoted by “float”.

3. Double: This data type containslong numericdata. It reserves 8 byte in memory, Format specifier used for
double datatypeis %ld or %If and itis denoted by “double”.

Alphabetic /Non Numeric
This data type is based on alphabets and alphanumeric data that contains alphabet(s), special characterand/or
digits. All of these, uses the common datatype “char”.

1. char: Thisdata type contains alphabeticdata. It reserves 1 byte/characterin memory, Format specifier usedfor
double datatypeis %cand itisdenoted by “char”.
2. string: Characters data type is also used for multiple characters strings, format specifier use for multiple
characters is %s.
Example

ttinclude <conio.h>
#include <stdio.h>
void main()
{

int Roll=102;

float Per=67.45;

char Grade='B’;

char Name[20]="Muhammad Ali";

cirscr();
printf("Roll number is .............. %d \n",Roll);
printf("Name number is .......... %s \n",Name);
printf("Percentage is ......c.c...... %f \n",Per);
printf("Grade is ....cccccevvveenne.. %c \n",Grade);
}
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¢ DOSBox 0.74, Cpu speed: max 100% cycles, Frameskip 0, Program:  TC

Muhammad Ali
67 .449997

Strongly/Static typed Programming

Strongly or Static typed programming language is in every variable must be declared with a data
Type and data type cannot be change after declaration. Java and C++ are strongly or Static typed
Programming languages.

Loosely/Dynamic typed Programming
A loosely typed Programming is a programming language that does not require a variable to be
defined. You can declare a variable, but it doesn't require you to classify the type of variable. Loose

typing is also known as dynamic typing because the data type for a variable can be change afterit has
been declared. PHP and Perl is a loosely typed programming language.

Formatting data output with printf() function:
The printf() function outputs message with specified format. printf() takes a string argument called a
format string, usually followed by one or more additional arguments containing the string or strings
to format. It then outputs the result.
void main()
{
int number=9;
char str[]="Beijing";
printf("There are %d million bicycles in %s \n",number, str);
}
The argl, arg2, ++ parameters will be inserted at percent (%) signs in the main string. This
function works "step-by-step". At the first % sign, arglis inserted, at the second % sign, arg2 is
inserted, etc. one more example of all formatted specified.

tap DOSBox 0.74, Cpu speed: max 100% cycles, Frameskip 0, Program:

ere are 9 million bicycles in Beli jing
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#include <conio.h>
#include <stdio.h>

void main()
{
shortvarshort= 32767;
int varint = 32767,
long int varlong=123456789;
float varfloat=123456789.6783;
double vardouble =-123456789.4567;
char varchar= 65; // The ASCII Character 65 is A
char varstr[]="This is a string text ";

cilrscr();

printf("1) %%d = %d \n",varshort); // short integer number

printf("2) %%d = %d \n",varint); // Signed decimal number

printf("3) %%ld = %ld \n",varlong); // Signed long integer number
printf("4) %%f = %f \n",varfloat); // Signed decimal number

printf("5) %%If = %lIf \n",vardouble); // Signed double decimal number
printf("6) %%c = %c \n",varchar); // single character

printf("7) %%d = %s \n",varstr); // Signed decimal number

printf("8) %%e = %e \n",varlong); // Scientific notation (lowercase)
printf("9) %%E = %E \n",varint); // Scientific notation (uppercase)
printf("10)%%u = %u \n",varint); // Unsigned integer number (positive)
printf("11)%%F = %F \n",varfloat); // Floating-point number (not local settings aware)
printf("12)%%g =%g \n",varint); // Shorter of %e and %f
printf("13)%%G = %G \n",varint); // Shorter of %E and %f
printf("14)%%o0 = %o \n",varchar); // Octal number

printf("15)%%x = %x \n",varchar); // Hexadecimal number (lowercase)
printf("16)%%X = %X \n",varchar); // Hexadecimal number (uppercase)
getche();

speed; max 100% cycles, Frameskip 0, Prograrm: jL=

0B
161

41

41
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Exercise
Theory Questions

1) Define five primary datain C++/ClLanguage

2) Whatisformat specifierand describe atleast 5 format specifier of C Language.
3) What difference between variables and constant?

4) Explainthe purpose of the NULL data type.

5) What do you mean by strongly and loosely typed programming?

Practical Questions

1) Write asimple programto printyour G.R # usingvariable datatype “int”.
2) Write a simple program of the following output using by printf statements.

Employee code is 001

Employee Name is ABC

Employee Salary is 25000

Working Hours are 7.5
3) Repeatthe above program usingVariables. (Hint: Use 4 Variables respectively foreach data.)
4) Write downthe code of following output, use suitable character or constant(s) if necessary

3k 3k 3k 3k 3k 3k %k 5k k %k k kK kk kkkk kK k

3k 3k 3k %k >k %k %k %k *k %k %k %k %k 3k %k %k %k %k *k * %k
3k 3k 3k 3k %k 5k %k %k %k k% k kk kk kok kk )k k
%k %k ok %k 3k %k %k * 3k %k k %k %k %k

3k 3k 3k 3k >k 3k >k 5k >k 5k >k %k >k %k 3k %k k %k ok %k kk ok

3k 3k 3k ok 3k 3k 3k sk ok 5k ok sk ok sk ok sk skskok sk kkok

5) How doyou declare a constantin C/C++ with any suitable example?
Objective & MCQ’s

1) Positive and negativenumberand 0 with no decimal places belongto which datatype.
a) Double
b) Float
c) String
d) Integer

2) Which of the followingis avalid variable name?
a) TotalSalary;
b) STotal Salary
c) Total Salary;
d) Total-Salary;
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3) How manydecimal places doesanintegerstore
a) Onedecimal
b) Twodecimal
c) Three decimal
d) Integerdoesnotstore decimal places.

4) Variable name can be starting which symbol.
a) _ (underscore)
b) @
c S
d %

5) Stringconstantvalue
a) Must be enclosedin double quotes
b) Must be enclosed incommas
c) Must be enclosedinround parentheses
d) Must be square brackets.

6) We usethe keyword to create constant.
a) define
b) final
c) redefine
d) const

7) Astrongly typed programminglanguage
a) Does not required datatyped of a variablesto be declared.
b) Requires datatypes of variablesto be declared
c) Does not have variable
d) Does not have different datatypes.

8) A constantvariable by convention, constantidentifiersare ___
a) Lowercase
b) Camelcase
c) Upper case
d) Normalcase

9) Integervaluerangeis____
a) -32,768 to +32,767
b) 0to 65535
c) -127 to-128
d) -2,147,483,648 to 2,147,483,647
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