Fundamentals of Loop and Iteration in Algorithms

Sometimes, we need to execute a set of commands multiple times to solve a
problem. Instead of typing the same commands multiple times, we can use the
recursive command, which allows us to “write a set of commands once” and “execute
multiple times.” Repetition is often referred to as "loops". Redundancy provides the
ability to reuse instructions and simplifies problem-solving steps.
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Types of loops in Algorithmic

Iteration is implemented using the loop in programming, where we primarily use
two types of loops: "for** loop and "while™ loop.

for loop in Algorithmic

We use a for loop when we know the number of times the loop will be executed. In
other words, the for loop helps us execute a sequence of instructions a predetermined
.number of times

To write a for loop, we use the loop variable to control the number of times the
loop is executed. We assign the initial value of the variable to the start point of the
loop, followed by the final value to be the end point of the loop. The code inside the
loop will be executed, and after each execution, the value of the loop variable is
automatically incremented and we return Repeat this step until the value of the loop
variable reaches the final value.
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for (I < init-value , final value, step value) do
‘ Loop body
end for



While loop in programming

The while loop is used to execute the loop body until a specific condition is false. We
mainly apply this idea when we don’t know how many times the loop will execute.

The while loop consists of a loop condition, a block of code as a loop body, and a
loop update expression if required. First, the loop condition is evaluated, and if it is
true, code within the loop body will be executed. This process repeats until the loop
condition becomes false. For better intuition, while loop can be thought of as a

repeating if statement.

axdini Ukl while d ilaiall bdll maay s A8l Jals el sl 2l while ddls aladind a4
(s (Blatia) U seae A8kl 8 Laddii o 53U ol ) Sl aae () 585 Ladie bl (S while 4dlall

Cuatl Cilagdad e 5 siad Aalall J20s dma sl Ciladatl) Al g dils Ja i (e While alall ) S5
J210 83 53 sall Lyma ll Claplaill 3,85 2l clagma (IS 135 cAalal) da i Alae o Y 5l Aalal) b i
GL\AMM\ Lﬂ@mﬂ@;:\_\hﬂ\c& oSE dalall

initialisation cond

while (loop condition) do
loop body
cond update

end while

Special Notes

« There is also a third type of loop in programming: do-while loop. It is similar to
while loop, where loop execution is terminated based on some condition. But
the do-while loop condition is tested at the end of loop body.

« The do-while loop is exit controlled, whereas the for and while loops are entry-
controlled loops.

« Inthe do-while loop, loop body will execute at least once irrespective of the test
condition.
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Example: finding the sum of all integers from 1 to N.
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Algorlthm findSum1 Algorithm findSum2
var sum, i, n : integer var sum, i, n : integer
begin begin
read (n)
i &1 read (n)
while (i<=n) do for (i€ 1,n)do
§um:sum+| sum =sum +i
I=1+1
end while end for
write ( sum) write ( sum)

end end



