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GROUPS OF NUMBERS
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PRIME FACTORIZATION AND CO-PRIMES
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Find Whether the following are Co-Primes or Not
• {6,10}
• {7,15}
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Prime Factorization
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✓ Prime factorization is a way of expressing a number as a product of its prime 
factors. A prime number is a number that has exactly two factors, 1 and the 
number itself. 

✓ Let’s take an example of the number 30. We know that 30 is 5 × 6, but 6 is not a 
prime number. The number 6 is expressed as 2 × 3 since 3 and 2 are prime 
numbers. Therefore, the prime factorization of 30 is 2 × 3 × 5.



What is Prime Factorization?

11/8/2022 10/20
Factorization / CS8792 & 19CS503- Cryptography and Network Security / JEBAKUMAR/CSE / SNSCE

✓ The process of writing a number as the product of prime 
numbers is prime factorization. Prime numbers are the 
numbers that have only two factors 1 and the number 
itself like 2, 3, 5, 7, 11, 13, 17, 120, and so on.

✓ Prime factorization of any number means to represent 
that number as a product of prime numbers. For 
example, prime factorization of 40 is the representation 
of 40 as a product of prime numbers and can be done in 
the following way: 



Prime Factorization of a Number
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What are Factors and Prime Factors?
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✓ Prime factorization is similar to factoring a number and considering only the prime numbers (2, 3, 5, 7, 
11, 13, 17, 120, and so on) among all the factors. The factors are the numbers that divide the original 
number completely and can't be split into more factors are known as the prime factors.

✓ Factors of a number are the numbers that are multiplied to get the original number. For example; 4 and 5 
are the factors of 20, i.e. 4 × 5 = 20, whereas prime factors of a number are the prime numbers that are 
multiplied to get the original number. For example: 2, 2, and 5 are the prime factors of 20, i.e. 2 × 2 × 5 = 
20.

Prime factorization using factor tree method
Division method of prime factorization
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✓ Step 1: Consider the number as the root of the tree that is at the top of the factor tree.
✓ Step 2: Then write down the corresponding pair of factors as the branches of the tree.
✓ Step 3: Factorize the composite factors that are found in step 2, and write down the pair of factors as the 

next branches of the tree.
✓ Step 4: Repeat step 3, until we get the prime factors of all the composite factors.



Prime Factorization using Factor Tree Method
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✓ Step 1: Divide the number by the smallest prime number such that the smallest prime number should 
divide the number completely.

✓ Step 2: Again, divide the quotient of step 1 by the smallest prime number.
✓ Step 3: Repeat step 2, until the quotient becomes 1.
✓ Step 4: Finally, multiply all the prime factors that are the divisors of the division.
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The integer factorization problem is the following: given 
a positive integer N, compute its decomposition into 
prime numbers N = Q p ei i (unique up to reordering). 
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An integer is B-smooth if all its prime factors are 
smaller than B.
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The sub exponential function is

LN (α, c) = exp c(log N) α (log log N) 1−α   
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The smoothness test problem is as follows: 

Given a number N and a bound B, decide whether N is 
B-smooth
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Can you help Charlize to express 1080 as the product of 
prime factors? Also, can you tell if this factorization is 
unique?
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