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Different types of loops – While loop

• This is the syntax or formula for a while loop:



While loop – Example 2

• Let’s start with a very simple example

• Let’s say you want to print the five consecutive numbers from 0 
through 4 to the console



While loop – Example 2

• We can do it like this:



While loop – Example 2

• So what’s going on here?

• Let’s step through each iteration

Notice that the loop runs for five iterations: 
namely i = 0, 1, 2, 3, 4

i = 0

i = 1

i = 2

i = 4

i = 3

Is i < 5?

Is i < 5?

Is i < 5?

Is i < 5?

Is i < 5?

Is i < 5?

Yes, 0 < 5, print 
iYes, 1 < 5, print 
i

Yes, 3 < 5, print 
iYes, 4 < 5, print 
i

Yes, 2 < 5, print 
i

Increment i

Increment i

Increment i

Increment i

Increment i

i = 5 No, 5 = 5, stop



While loop – Example 2

• What happens when we use <= instead of <?



While loop – Example 2

• So what’s going on here?

• Let’s step through each iteration

Notice that the loop runs for six iterations: 
namely i = 0, 1, 2, 3, 4, 5

i = 0

i = 1

i = 2

i = 4

i = 3

Is i <= 5?

Is i <= 5?

Is i <= 5?

Is i <= 5?

Is i < =5?

Is i <= 5?

Yes, 0 < 5, print 
iYes, 1 < 5, print 
i

Yes, 3 < 5, print 
iYes, 4 < 5, print 
i

Yes, 2 < 5, print 
i

Increment i

Increment i

Increment i

Increment i

Increment i

i = 5 Yes, 5 = 5, print, 
i

Increment i

i = 6 Is i <= 5? No, 6 > 5, stop



While loop – Example 2

• So the difference was that with <=, you got another iteration

• In general, to iterate n times, you could start with i = 0 and continue 
while i < n or start with i = 1 and continue while i <= n or even start 
with i = 0  and continue while i <= n - 1

• In general, to iterate n+1 times, you could start with i = 0 and 
continue while i <= n or start with i = 0 and continue while  i < n + 1



While loop – Example 3

• Write a program that generates 10 numbers from 0 to 100 and then 
averages those numbers



While loop – Example 3

• Write a program that generates 10 numbers from 0 to 100 and then 
averages those numbers



While loop – Example 4

• Write a program that takes a string and prints it out character by 
character with spaces in between



While loop – Example 4

• Write a program that takes a string and prints it out character by 
character with spaces in between



Different types of loops – For loop

• This is the syntax or formula for a for loop:



For loop – Example 5

• Let’s start with a very simple example

• Let’s say you want to print 15 asterisks (*) in the same line (not a new 
line)



For loop – Example 5



For loop – Example 6

• Write a program that prints a string backwards



For loop – Example 6

• Write a program that prints a string backwards



For loop – Example 7

• Write a program that prints out the first 8 powers of 2 from 20 to 27



For loop – Example 7

• Write a program that prints out the first 8 powers of 2 from 20 to 27



Different types of loops – Do while loop

• This is the syntax or formula for a do while loop:



Do while loop – Example 8

• Let’s do an example

• Write a program to draw a series of concentric circles that get larger 
with each iteration



Do while loop – Example 8



Do while loop – Example 8



Do while loop – Example 8

• Now what would happen if the initial value exceeded the condition?

• What if the starting diameter was greater than 500, say 600?



Do while loop – Example 8



Do while loop – Example 8



Do while loop – Example 8

• Why did it work?

• A do while loop is fundamentally different from while loops and for 
loops because it is a post-condition loop

• This means that it will always execute the code in the body of the 
loop once before checking any condition

• For loops and while loops on the other hand are pre-condition loops 
that first make sure a condition is satisfied before proceeding with 
the body of the loop



Which type of loop should I use?

• Most of the time, a programming task can be accomplished with any 
one of the three loops we discussed

• A while loop, a for loop, and a do while loop can basically achieve the 
same thing

• However, there are cases when it is better to use one over the other

• As mentioned previously, the do while loop is a post-condition loop

• On the other hand, the while and for loops are pre-condition loops

• Depending on the application, one loop may suit your purposes 
better



When to use a while loop

• In general, a while loop is used for looping until a condition is 
satisfied and when you are unsure how many iterations need to be 
performed

• For example, if you have a program that requires a user to guess a 
mystery number

• You might have a while loop that allows them to keep guessing until 
they get it right

• We don’t know how many tries this will take but we iterate until they 
correctly guess the mystery number and the condition is fulfilled



When to use a for loop

• In general, a for loop is used for looping until a condition is satisfied 
but you know exactly how many iterations are required

• Thinking back to the previous example where a user had to guess an 
unknown number

• A for loop might be used to allow them to make say 10 guesses 

• We don’t care if they get it right or not, the loop performs exactly 10 
iterations and that’s it



When to use a do while loop

• In general, a do while loop executes the content of the loop once before 
checking any conditions

• This might come in handy for particular applications

• For example, consider a software distribution company offering a one 
month free trial on their product

• Normally, you have to pay first before being issued the software

• Using a do while loop, a user would automatically get access to the 
software for the first month but after that, the program should make sure 
they paid first before renewing their subscription

• In the first iteration, it’s free so no need to check for payment, no need to 
check a condition (but we will start checking after that)



Summary

• In this crash course, we learned about the three main types of loops 
and when they should be used

• The while loop is a pre-condition loop used when you want to satisfy 
a condition, but you don’t exactly know how many iterations are 
required

• The for loop is a pre-condition loop used when you want to satisfy a 
condition but you know exactly how many iterations need to happen

• The do while loop is post-condition loop which always runs one 
iteration before checking any test expression 


