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Euclid’s Division Lemma:  

 Given positive integer a and b, there exist unique integers q and r satisfying  

       a = bq + r,    0 ≤ r ≤ b.  

 Euclid’s division algorithm is used to find the HCF (Highest Common Factor) of two positive integers.  

 Highest Common Factor - The HCF of two or more numbers is the greatest number that 

divides each of them exactly. 

The HCF is also called the highest common divisor or greatest common factor. 

Example - HCF of 18, 24, and 42 is 6. Because it is the largest number that divided all three of them 

exactly. 

STEPS TO FOLLOW IN EUCLID’S DIVISION ALGORITHM  

To obtain the HCF of two positive integers, say c and d, with c > d, follow the steps below: 

Step 1: Apply Euclid’s division lemma, to c and d. So, we find whole numbers, q and such that  

              c = dq + r, 0 ≤ r ≤d. 

Step 2: If r = 0, d is the HCF of c and d. If r 0, apply the division lemma to d and r. 

Step 3: Continue the process till the remainder is zero. The divisor at this stage will be the required 

HCF. 

This algorithm works because HCF (c, d) = HCF (d, r) where the symbol HCF (c, d) denotes the HCF 

of c and d, etc. 

Fundamental Theorem of Arithmetic: Every composite number can be expressed 

(factorised) as a product of primes, and this factorisation is unique, apart from the order in 

which the prime factors occur. 

FOR FINDING LCM AND HCF OF TWO NUMBERS BY PRIME FACTORISATION 

Example: Find the LCM and HCF of 6 and 20 by the prime factorisation method.  

Solution: We have, 

6 = 21 x 31 and 

 20 = 2 x 2 x 5 = 22 x 5 

HCF (6, 20) = 21 = Product of the smallest power of each common prime factor in the numbers. 

LCM (6, 20) = 22 x 31 x 51 = Product of the greatest power of each prime factor, involved in the 

numbers. 

Thus HCF (6, 20) = 2 and LCM (6, 20) = 2 x 2 x 3 x 5 = 60. 
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RELATIONSHIP BETWEEN HCF AND LCM 

Relation between HCF and LCM for TWO NUMBERS 

Product of two numbers = Product of their HCF and LCM 

Let the two positive integer be a and b.  

 

 

 

IRRATIONAL NUMBERS 

A number is called irrational if it cannot be written in the  
𝑝

𝑞
  form, where p and q are integers and 

q  0. 

Example: √2, √3, √5, π etc. 

Theorem: 

Let p be a prime number If p divides a2, then p divides a, where a is a positive integer. 

Question- To prove √𝟐 is irrational. 

Proof: Let us assume, to the contrary, √2  that is rational. 

That is, we can find integers a and b (where b  0). 

Such that, 

    √2  = 
𝑎

𝑏
 

Suppose a and b had a common factor other than 1, then we divide each by the common factor 

and assume a and b are co-primes. 

√2 = 
𝑎

𝑏
 

 b√2 = a 

Squaring both sides, we get 

 2b2 = a2 

Therefore 2 divides a2 and also 2 divides a. 

So, we can write a = 2c for some integer c. 

Substituting for a, we get 2b2 = 4c2, that is, b2 = 2c2. 

This means that 2 divides b2, and so 2 divides b. Therefore, a and b have at least 2 as a common factor. 

But this contradicts the fact that a and b have no common factors other than 1. 

a × b = HCF ( a , b ) × LCM ( a, b )  

 

 

 

Note 

Co-primes- Two or more numbers are 

said to be co-primes if their HCF is 1. 

Example: (13,20) ,(7,17),(5,4) 
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This contradiction has arisen because of our incorrect assumption that √2 is rational.  

So, we conclude that √2 is irrational. 

 

Other facts: 

 The sum or difference of a rational and an irrational number is irrational and 

 The product and quotient of a non-zero rational and irrational number is irrational. 

 

Rational Numbers and Their Decimal Expansions 

Rational Number: A number of the form 
𝑝

𝑞
  where p & q are integers and q   0 is known 

as rational number. 

Rational numbers have either a terminating decimal expansion or a non-terminating 

repeating decimal expansion. 

Theorem 

Let x be a rational number whose decimal expansion terminates. Then x can be expressed in the form  
𝑝

𝑞
  where p and q are co-prime, and the prime factorisation of q is of the form 2n5m, where n, m are 

non-negative integers. 

Example: 

0.375 = 
375

1000
  = 

375

103   

Theorem  

Let x = 
𝑝

𝑞
  be a rational number, such that the prime factorisation of q is of the form 2n5m, where n, 

m are non-negative integers. Then x has a decimal expansion which terminates. 

Example: 
3

8
 = 

3

23
=  

3×53

23×53
  = 

375

103  = 0.375 

Theorem 

Let x =  
𝑝

𝑞
 , where p and q are co-primes, be a rational number, such that the prime factorisation 

of q is not of the form 2n5m, where n, m are non-negative integers. Then, x has a decimal 

expansion which is non-terminating repeating (recurring). 

Example 
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1

7
 = 0.1428571… 

 

RATIONAL NUMBER DENOMINATOR DECIMAL EXPANSION 

𝑝

𝑞
  q is of form 2n5m Terminating 

𝑝

𝑞
 q is not of the form 2n5m Non-terminating repeating 

(recurring). 

 

 


