Handout 2: Strings, scanf, Maths, Casting, Constants
Strings

We have already seen various variable types: int, float, char. 

As we have seen, char can hold a single letter. 

If we want to store words (i.e. more than one character) in a variable, we must use type string.
Strings are declared using char, but with a number specified in square brackets. This is the total length of the word to be stored, plus 1 extra. 

#include <stdio.h>

void main()

{

char name[7];

}

To store a word in a string, you must put each character in single quotes, separated by a comma and within a set of curly brackets:


#include <stdio.h>

void main()

{

char name[7]={'G','a','y','n','o','r'};

printf(“%s”,name);

}

We can also print individual characters within the string as follows:

printf("The first character of the string is:%c\n\n",name[0]);

printf("The second character of the string is:%c\n\n",name[6]);

scanf
scanf  is used to allow the user of the program to enter a value into a variable.

Like printf, you must use an appropriate placemarker.

scanf and integer type

Use the %d placemarker:

#include <stdio.h>

void main

{

int x;

printf(“Please enter an integer:”);

scanf(“%d”,&x);

printf(“You entered %d”,x);

}

It is important to remember that there is a  ‘&’ before the variable name when using scanf. The ‘&’ tells the computer to store the value in the address of variable x. The address of x is the physical address inside the computer which has been allocated to x. 

scanf and float type

Use the %f placemarker:

#include <stdio.h>

void main()

{

float z;

printf(“Please enter a float:”);

scanf("%f",&z);

printf(“You entered %f”,z);

}

scanf and char type

Use the %c placemarker:

void main

{

char y;

printf(“Please enter a character:”);

scanf(“ %c”,&y);

printf(“You entered %c”,y);

}

Note: Due to a quirk of Microsoft Visual C++, there is sometimes an error produced when using scanf with characters. This can be overcome by putting a space before the  %c.

· Exercise 1: 

Write a program to allow the user to enter an integer, a float and a character and store them in appropriate variables.

scanf and strings
Strings differ from the other variable types when used with scanf – scanf for strings does not require the ‘&’ sign.

#include <stdio.h>

void main()

{


char name[7];


printf(“Please enter a string:”);


scanf("%s",name);


printf("You entered %s",name);

}

· Exercise 2: scanf and strings

Write a program which allows someone to enter their name (first name and surname) and print it on the screen.
Maths and C
The standard mathematical operators (+ - * / ) are all valid for C programs.

For example, in the program below, two variables of type integer are added together:

#include <stdio.h>

void main()

{

int firstnumber=2;

int secondnumber=3;

int total;

total=firstnumber+secondnumber;

printf("%d",total);

}

Note: The destination variable must always be on the left-hand side.

e.g. total=firstnumber+secondnumber;

firstnumber+secondnumber=total    X
· Exercise 3: Addition

Write a program to allow the user to enter two integers. Add the two numbers together and display the result on the screen.  

· Exercise 4: Area of a rectangle
Write a program to calculate the area of a rectangle based on a rectangle length and width entered by the user.

· Exercise 5: Currency converter
Write a program which allows the user to enter an amount in pounds. Convert the amount to a different currency of your choice and display the converted amount to the user.

Adding 1 to variables
There is more than one method of adding 1 to a variable. You may come across any of the following:

mynumber=mynumber+1;

mynumber+=1;

     these have the same effect

mynumber++;

This is also true for the minus sign:

mynumber=mynumber-1;

mynumber-=1;
               these have the same effect

mynumber--;

Limiting floats to a certain number of decimal places
You can limit the amount of decimal place for a float by adding the number of decimal points within the float placemarker. 

#include <stdio.h>

void main()

{

float mynumber=3.45678;

printf("%.3f",mynumber);

}

This program will print the variable mynumber to 3 decimal places (i.e. 3.456)

Casting
Sometimes we need to convert values to different types.

For example, when dividing integers, the result may be a float:

e.g. 5/2=2.5.

In cases like these we must convert by putting the correct type in brackets  (see below)

#include <stdio.h>

void main()

{

int firstint=5;

int secondint=2;

float total;

total=(float)firstint/secondint;

printf("The total is: %f",total);

} 

Similarly, we can convert a float back to an integer. 

Note: Converting a float to an integer gives the effect of rounding down.

#include <stdio.h>

void main()

{

int firstint=5;

int secondint=2;

float total;

int convtotal;

total=(float)firstint/secondint;




printf("The total is: %f",total);


//Total = 2.5

convtotal=(int)total;

printf("\n\nThe total is: %d\n\n",convtotal); 
// Total rounds down to 2

}

Constants
Constants are placed at the top of the program, just after #include <stdio.h>.

The purpose of constants is to store a value that will not change during the lifetime of the program. 

By convention, the name used to store the constant is always written in CAPITAL LETTERS. 

For example:

#include <stdio.h>

#define PI 3.142 

void main()

{

int x,y,z;

x=6;

printf(“%d”,x);

.

.

.

}

· Exercise 6: Area of a circle

Write a program to find the area of a circle based on a radius entered by the user.

Solutions to exercises from Handout 2 
· Exercise 1: scanf with integers, floats and characters

Write a program to allow the user to enter an integer, a float and a character and store them in appropriate values.

#include <stdio.h>

void main()

{


int a;


char b;


float c;


printf("Please enter an integer:");


scanf("%d",&a);


printf("You entered: %d\n\n",a);


printf("Please enter a character:");


scanf(" %c",&b);


printf("You entered: %c\n\n",b);


printf("Please enter a float:");


scanf(" %f",&c);


printf("You entered:%f\n\n",c);

}

· Exercise 2: scanf and strings

Write a program that allows someone to enter their name (first name and surname) and print it on the screen.
#include <stdio.h>

void main()

{

char firstname[15];

char surname[15];

printf("Enter your first name: ");

scanf("%s",firstname);

printf("\nEnter your second name: ");

scanf("%s",surname);

printf("\n\nHello %s %s, and welcome to my program\n\n",firstname,surname);

}

· Exercise 3: Addition

Write a program to allow the user to enter two integers. Add the two numbers together and display the result on the screen.
#include <stdio.h>

void main()

{

int firstnumber,secondnumber,total;

printf("Enter your first number: ");

scanf("%d",&firstnumber);

printf("\nEnter your second number: ");

scanf("%d",&secondnumber);

total=firstnumber+secondnumber;

printf("\nThe total is: %d\n\n",total);


}
· Exercise 4: Area of a rectangle
Write a program to calculate the area of a rectangle based on a rectangle length and width entered by the user.
#include <stdio.h>

void main()

{

int length,width,total;

printf("Enter the length of the rectangle:");

scanf("%d",&length);

printf("\nEnter the width of the rectangle:");

scanf("%d",&width);

total=length*width;

printf("\nThe area of your rectangle is %dcm squared\n\n",total);

}

· Exercise 5: Currency converter
Write a program which allows the user to enter an amount in pounds. Convert the amount to a different currency of your choice and display the converted amount to the user.

#include <stdio.h>

void main()

{

float pounds,euros,currentexchangerate;

currentexchangerate=1.75;

printf("Enter the amount in pounds: ");

scanf("%f",&pounds);

euros=pounds*currentexchangerate;

printf("\nThe amount in euros is: %f\n\n",euros);


}

· Exercise 6: Area of a circle

Write a program to find the area of a circle based on a radius entered by the user.

#include <stdio.h>

#define PI 3.142;

void main()

{


float radius,area;


printf("Enter the radius of your circle: ");


scanf("%f",&radius);


area=(radius*radius)*PI; 


printf("\nThe area of your circle is: %f\n\n",area);

}
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