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An Introduction to Programming
Session Four
VBA Iterative Statements and 
Recursion

Loops
n A loop is an important control statement in most 

programming languages. 
n It is used to repeat a sequence of statements a 

number of times. 
n At each repetition (iteration/pass) of the loop, the 

statements act on variables whose values may 
change. 
n In this manner each repetition can perform the same 

(or similar) actions on different values.

Do While
n VBA’s Do While loop repeats a sequence 

of statements while a certain condition is 
true. The general form of the statement is:

Do While condition
Statement(s)

Loop

Do While logic
n When the Do While statement is executed, the 

value of condition is checked: 
n If condition is false, control is passed to the statement 

immediately following Loop. 

n If condition is true, the statements inside the loop are 
executed and condition is again checked. 

n The statements inside the loop are only executed 
while condition is true. The Do While loop is 
illustrated in the following flowchart:

Do While Flowchart
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Do While example
Sub showWhileLoop()
count = 1
Do While count <= 10

Debug.print(count);
count = count + 1

Loop
End Sub
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As Do While loops have their condition checked before the first iteration of 
the loop it is possible for the loop statements to be iterated zero or more 
times
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The Do .. Until loop
n With While Do the loop continuation condition 

was checked before the loop statements could be 
executed. 

n An alternative form of the Do statement ensures 
that the loop statements are ALWAYS executed 
at least ONE time. This is the Do ..Loop Until
loop which has the general form:

Do
Statements

Loop Until Condition

Do .. Loop Until logic
n This statement executes the statement(s) 

inside the loop and then checks the 
condition. 
n If the condition is true control passes to the 

statement following the loop. 
n If the condition is false the loop statement(s) 

are executed again.
n The Do..Loop Until statement is illustrated 

in the following flowchart:

Do .. Loop Until flowchart
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Do .. Loop Until example
Sub doubleInvestment()
capital = 1000
years = 0
Do

years = years + 1
capital = capital + (7/100) * capital

Loop Until (capital >= 2000)
Debug.print(years & “years required”)

End Sub

A lump sum of £1000.00 
attracts an interest rate of 
7% per annum. Interested 
is added to the lump sum 
at the end of each 
calendar year. How many 
years must pass before the 
invested sum equals or 
exceeds £2000.00 ?

Task
n A vending machine accepts one pound coins 

only. It carries coins for change in the 
denominations 50p, 20p, 10p, 5p, 2p and 1p. 
Produce and demonstrate a procedure that will 
accept a purchase price (less than or equal to 
100p) as an argument and print the optimal 
change (least number of coins). For example, if 
an item costing 31p was purchased, the optimal 
change would be:

n 1 X 50p
n 1 X 10p
n 1 X 5p
n 2 X 2p

For the purposes of this answer you may 
assume an infinite supply of each coin 
denomination.

The For .. Next loop
n Both the Do While .. Loop and Do .. Loop Until 

loops are known as indeterminate loops as the 
number of iterations are determined at Run Time
and not in advance of program execution. 

n In the previous example, it could not be known in 
advance how many coins of each denomination 
would be required to produce change for a 
purchase price entered during program execution.
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Determinate loops
n There are occasions when it can be 

determined in advance how may iterations 
of a loop it will be necessary to perform.

n Under these circumstances the For..Next
loop is the appropriate control statement to 
use. 

n This is a determinate loop and takes the 
general form:

For .. Next – general syntax

For variable = initial value To terminating value
statement(s)

Next variable

For .. Next example
Sub forDemo()

For i = 1 to 10 
Debug.print(i);

Next i
End Sub

The control variable (i in the example) is 
incremented by 1 following each iteration of 
the loop. It is possible to modify the
incrementation value by using the Step
modifier. For example, consider the 
following:

Sub forDemo2()
For i = 1 to 10 Step 2

Debug.print(i);
Next i

End Sub

For .. Next flowchart
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Nested Loops
Sub timesTable()

For i = 1 To 10
For j = 1 To 10

Debug.Print (i * j);
Next j
Debug.Print

Next i
End Sub

Recursion
n In programming, recursion is a term used 

to describe a function  or procedure calling 
itself. 

n Some problems are naturally recursive. 
n For example, in mathematics the factorial of 

the number 5 is 5*4*3*2*1.  The factorial of 
the number 6 is 6*5*4*3*2*1. 

n In general, the factorial of a number n may be 
described as (n)*(n-1)…*1
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Factorial example
Function factorial(n)

If n = 1 Then
factorial = n

Else
factorial = n * factorial(n - 1)

End If
End Function

Sub testFactorial()
Debug.Print (factorial(5))

End Sub

Self Assessment Question
1 Sub doubleInvestment()
2  capital = 1000
3  years = 0
4  Do
5    years = years + 1
6    capital = capital + (7/100) * capital
7  Loop Until (capital > 2000)
8  Debug.print(years & “years required”)
9 End Sub

1. Which is the first line to initialize a variable ? (1 mark)
2. Which line contains a loop terminating condition ? (1 mark)
3. Re-write the procedure to accept the interest rate and initial     
capital as arguments to the procedure (4 marks)


