Loop Constructs
Repeating Yourself
Often when we are writing code, we come across situation where we need to repeatedly execute the same piece of code. For example, if I want to display “Hello World” 5 times I could write

Console.WriteLine(“HelloWorld”);

Console.WriteLine(“HelloWorld”); 
Console.WriteLine(“HelloWorld”);

Console.WriteLine(“HelloWorld”);

Console.WriteLine(“HelloWorld”);

This is OK if I only have to display it 5 times but what if I need to do a 1000 times

Console.WriteLine(“HelloWorld”);

….

….

( 998 more times

….

Console.WriteLine(“HelloWorld”); 

Worse, what if I have a lot of code I need to repeat. For example, I want to read a number, multiply by 2 and store the result, do this 1000 times and display the result.

int number;

int result;

string enteredNumber;

result = 0;

Console.WriteLine(“Enter a number”);
enteredNumber = Console.ReadLine();
number = int.Parse(enteredNumber);
result = result + number;

Console.WriteLine(“Enter a number”);
enteredNumber = Console.ReadLine();
number = int.Parse(enteredNumber);
result = result + number;
…
…

( 997 more times
…
Console.WriteLine(“Enter a number”);
enteredNumber = Console.ReadLine();
number = int.Parse(enteredNumber);
result = result + number;

Console.WriteLine(“The result is “ + result);

Clearly repeatedly copying code like this is silly.

What if we don’t know how many times the user may want to enter the number? Then we simply can’t copy and paste the code because we don’t know upfront how many times we need to paste it.

Counting Loops (The for-loop)

The solution is to iterate (or loop) through the code as many times as we need to. To do this we need a counter, so we can count the number of times we need to execute the code.

Start by creating an integer (whole number) variable that we can add one to increase the count, and set it to zero to start with because we have started counting.

To add one to the count (i.e. increment the count) we can either do
count = count + 1;
or the shorthand for this which is
count++

int count;
// Create the count variable

count = 0;
// Start count at zero
count++;   ( count to 1
count++;  ( count to 2

count++;  ( count to 3


We should stop counting as some point. Say we want to count 10 times then we could use a conditional statement like this:

if(count < 10)
{
    Count hasn’t reached 10 yet!!
    count++;  ( Keep counting
}
else
{
    Stop counting now!!
}

What we need is some code statement that combines the setting of count to zero, with the incrementing of the count and the stopping of the count. A “for loop” does this for us.

for( 
initialise the count; 

check if count should continue; 

increment the count     )
For example, to count to times we create a for…loop that looks like this:

int count;

for(count = 0; count < 10; count++)

The count value starts at 0 and increments from 1, 2, 3, 4, 5, 6, 7, 8, 9 and stops at the count value of 10.

We could write the following:

int count;

for(count = 0; count < 10; count++);
( Notice the semicolon at the end here
Console.WriteLine(“The count is “ + count);

This would just display “The count is 10”.

However, this is not very useful if we want to use the count value as it increments from 0 to 10. To use the counter, we must provide some code that gets executed each time the counter increments. This code goes in a code block which starts and ends with curly brackets.

int count;

for(count = 0; count < 10; count++)
( Notice no semicolon
{
     Console.WriteLine(“The count is “ + count);

}


Console.WriteLine(“The last count is “ + count);

This code displays eleven lines like this:

“The count is 0”
“The count is 1”
“The count is 2”
“The count is 3”
“The count is 4”
“The count is 5”
“The count is 6”
“The count is 6”
“The count is 7”
“The count is 9”
“The last count is 10”   ( Outside the code block


The code in the code block associated with the for…loop has been executed 10 times (or loops), the first count value is 0 because that’s what we set it to start with. For the last loop through, the count value is 9 because when it reaches 10 the condition (count < 10) stops the counting process. If we wanted to count a 1000 times we would do this:

int count;

for(count = 0; count < 1000; count++)

{
     Console.WriteLine(“The count is “ + count);

}

The count values displayed would be 0, 1, 2, 3, 4 ….. 999. Why is the last value 999 not a 1000? Because the code inside the loop gets executed 1000 times but the count starts at 0.

The while-loop

What if we don’t know how many times we need to execute a piece of code and don’t require a counter? For example, the user may wish to choose when they program should complete. In this case, we want to test a condition continuously until the result of that condition is false. We may ask “Do you wish to continue?” and if the user enters “Yes” then continue executing the program.

A single execution is easy.

string continue;

Console.WriteLine(“Do you wish to continue?”):
continue = Console.ReadLine();

if(continue == “yes”)
{
     Execute the code
}

When we need to execute more than once, then we need to use a “while” statement which will execute the code again and again until the condition is false.

string continue;

Console.WriteLine(“Do you wish to continue?”):
continue = Console.ReadLine();

while(continue == “yes”)
{
     Execute the code
}

Actually, the code above contains a bug and will never stop executing because we never set the variable continue to “no”.

We could try:

string continue;

Console.WriteLine(“Do you wish to continue?”):
continue = Console.ReadLine();

while(continue == “yes”)
{
     Execute the code
     continue = “no”;   ( Doesn’t work
}

But we would find that it would act like the previous “if” statement and execute just once.

We needed the user to decide when the code stops executing, so we need to ask them again like this:

string continue;

Console.WriteLine(“Do you wish to continue?”):
continue = Console.ReadLine();

while(continue == “yes”)
{
     Execute the code
     Console.WriteLine(“Do you wish to continue?”):
     continue = Console.ReadLine();
}
Another reason for using a while…loop is to continue performing a calculation until you reach some limit or have obtained the results you want.
double total;
double price;
string enteredPrice;

total = 0.0;

while(total < 1000)    ( Keep buying books until we reach £1000 limit

{
       Console.WriteLine(“Enter book price”);
       enteredPrice = Console.ReadLine();
       price = double.Parse(enteredPrice);

       total = total + price;
}


Note: You may leave a loop early by using the break statement.

double total;
double price;
string enteredPrice;
string continue;

continue = “yes”;
( Let user enter first price
total = 0.0;

while(continue == “yes”)

{

       Console.WriteLine(“Enter book price”);
       enteredPrice = Console.ReadLine();
       price = double.Parse(enteredPrice);

       total = total + price;

       if(price > 1000)
       {
              Console.WriteLine(“Exceeded credit limit”);
              break;
       }

       Console.WriteLine(“Do you wish to continue?”):
       continue = Console.ReadLine();
}

foreach loops

If you just want to read all the contents of an array, C# has a foreach loop which makes this very easy.

We can loop through the above array using a foreach loop:
foreach(arraytype variablename in arrayname)

{

}

Say, we have an array of integers:

int[] numbers = new int[5];

then the arrayname is ‘numbers’ and each element in the array is an integer so the arraytype is int. Use a meaningful variablename such as ‘theNumber’, and the foreach loop becomes
foreach(int theNumber in numbers)

{


Console.WriteLine(theNumber);
// theNumber always contains the 

// next number in the array
}

Warning: You can only use this loop to read the contents of the array, you can’t write anything to the array in this loop.

Summary:

1. for loops should be used when we know how many times we need to loop

2. while loops should be used when we don’t know how many loops are required

3. foreach loops are used when we are reading arrays and lists
Inside the code block the code�Console.WriteLine(“The count is “ + count)�has been executed 10 times














