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Notes

A lemma is a proven statement used for 

proving another statement. 

Euclid’s Division Lemma : 

 first recorded in Book VII of Euclid’s Elements. Euclid’s 

division algorithm is based on this lemma. 

For given positive integers a and b, there 

exist unique integers q and r satisfying 

a = bq + r, 0 ≤ r < b. 



Continued..

 An algorithm is a series of well defined steps 

which gives a procedure for solving a type of 

problem. 

Euclid’s division algorithm:

A technique to compute HCF(Highest Common 

Factor) using Euclid’s division Lemma



Euclid’s division Algorithm

 To obtain the HCF of two positive integers, say a 

and b, with a > b, follow the steps below: 

 Step 1 : Apply Euclid’s division lemma, to a and 

b. So, we find whole numbers, q and

 Step 2 : If r = 0, b is the HCF of a and b. If r ≠ 0, 

apply the division lemma to b and r.

 Step 3 : Continue the process till the remainder is 

zero. The divisor at this stage will be the required 

HCF. 



Example
 To find the HCF of the integers 455 and 42. 

We start with the larger integer, that is, 455. 

Then we use Euclid’s lemma to get 

455 = 42 × 10 + 35  

Now consider the divisor 42 and the remainder 35, and apply the division 
lemma    

42 = 35 × 1 + 7 

Now consider the divisor 35 and the remainder 7, and apply the division 
lemma to get 

35 = 7 × 5 + 0 

Notice that the remainder has become zero, and we cannot proceed any 
further. 

So, we claim that the HCF of 455 and 42 is the divisor at this stage, i.e., 7. 



To be continued..


