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		Playing With Numbers
				
HCF and LCM:
Highest Common Factor
We have learned how to identify the common factors of any given numbers.
Common factors of 4 and 18 are, 
Factor of 4 is 1, 2 and 4.
Factors of 18 is, 1, 2, 3 , 6, 9, and 18 
Common factors = 1, 2  
The highest common factor is 2 
Hence, HCF of two or more given numbers is the highest number of their common factors.
It is also known as Greatest Common Divisor (GCD).
HCF of the given numbers can be found out using two methods,
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A – PRIME FACTORISATION METHOD
The HCF of 12, 30 and 36 can also be found by prime factorisation as follows.
12 , 30 and 36 can be factorised using short division method
As shown,
Thus, the prime factors of 12 are
Thus, the prime factors of 30 are
Thus, the prime factors of 36 are
Thus, the common factor of 12, 30 and 36 is 2 x 3 = 6
Hence, HCF of 12, 30 and 36 is 6.
B – CONTINUED DIVISION METHOD
This method of division was invented by the famous Greek mathematician Euclid. 
To find the HCF of two given numbers,
Divide the larger number by the smaller and then divide the previous divisor by the remainder until the remainder is 0. 
The last divisor is the HCF of the numbers
Example 1:
		[image: ]
Example 2:
Find the HCF of 40, 56 and 60.
Sol. Here the given numbers are 40 ,56 ,60
We now prime factorise the given numbers
         40 = 2 x 2 x 2 x 5
         56 = 2 x 2 x 2 x 7
         60 = 2 x 2 x 3 x 5 
Hence the required HCF
        
          = 2 x 2
         = 4
HCF of 40, 56 and 60 is 4.
Lowest Common Multiple
The Lowest Common Multiple (LCM) of two or more given numbers is the lowest (or smallest or least) of their common multiples.
We can determine LCM of the given numbers by two methods. 
   
        
Prime Factorization Method
Let us understand this with an example,
Example 1:Find the LCM of 12 and 18.
Prime Factorization Method
The prime factors of 12 are 12 = 2 × 2 × 3 
The prime factors of 18 are 18 = 2 × 3 × 3
Among the two prime factors 2 and 3 
We consider the maximum times both occur.
Thus, in this case,
LCM of 12 and 18 = 2 × 2 × 3 × 3 = 36.
DIVISION METHOD
Find the LCM of 20, 25 and 30.
We use the short division method to find the LCM.
Write the numbers in a row as shown
(A) Divide by the least prime number, which divides at least one of the given numbers. Here, it is 2. The numbers like 25 are not divisible by 2 so they are written in the next row.
[image: ]          
(B) Again divide by 2. Continue this until we have no multiples of 2.
           [image: ]
(C) Divide by next prime number, which is 3.
[image: ]

(D) Divide by next prime number, which is 5.
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(E) Again divide by 5.
                  [image: ]
As we can see.
So, LCM = 2 × 2 × 3 × 5 × 5.
RELATIONSHIP BETWEEN LCM AND HCF
By observing the pattern between HCF and LCM of given numbers, a mathematical deduction was made as follows
Product of LCM and HCF of the two numbers = Product of the two numbers
Let us consider an example to understand this deduction
Consider the numbers 18 and 27.
Factors of 18 = 2 × 3 × 3; Factors of 27 = 3 × 3 × 3
LCM of 18 and 27 is 3 × 3 × 3 × 2 = 54
HCF of 18 and 27 is 3 × 3 = 9
LCM × HCF = 54 × 9 = 486
Product of 18 and 27 = 18 × 27 = 486
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