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Number Theory 

This lecture investigates some basic properties of the natural numbers (or positive integers), that is, the set 

𝑁 = {1,2, … } 

and there "cousins" the integers that is the set 

𝑍 = {… , −2, −1,0,1,2, … } 

The following simple rules concerning the addition and multiplication of numbers are assumed where 

(a,b,c arbitrary integers) 

1-1 ORDER AND INEQUALITIES,ABSOLUTE VALUE 
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Definition 1-1:  

for integer a and  b  𝑎 > 𝑏  if and only if 𝑎 − 𝑏 is positive and 𝑎 ≥ 𝑏 if and only if  𝑎 > 𝑏  𝑎𝑛𝑑 𝑎 = 𝑏 also 

𝑏 < 𝑎  𝑖𝑓 𝑎 > 𝑏  𝑎𝑛𝑑 𝑏 ≤ 𝑎 𝑖𝑓 𝑎 ≥ 𝑏 . 

proposition 1.1 

Proof: 

ii) If 𝑎 ≤ 𝑏 and  𝑏 ≤ 𝑎 , let  𝑎 ≠ 𝑏

𝑎 < 𝑏 and  𝑏 < 𝑎  then b-a is positive and   

𝑎 − 𝑏 = −(𝑏 − 𝑎) is positive Contradiction [ P2] 

Thus must be  a=b  

For (ii) If 𝑎 ≤ 𝑏  𝑎𝑛𝑑 𝑏 ≤ 𝑐  

Then 𝑏 − 𝑎 𝑎𝑛𝑑 𝑐 − 𝑏  is postive  

Hence (𝑏 − 𝑎) + (𝑐 − 𝑏) = 𝑐 − 𝑎  is postive  

So 𝑎 ≤ 𝑐 

Proposition 1.2: 
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Proof : 

Proposition 1-4 

1-2 DIVISION ALGORITHM 

Theorem 1.1 
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Example 

DIVISIBILITY,PRIMES 
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Example 

Theorem 1.2: Suppose a,b,c are integers . 

Corollary 

Primes 

    A positive integer 𝑝 > 1 is called prime number or prime if its only divisors are ∓1 and ∓𝑝, that 

is, if 𝑝 only has trivial devisor. If 𝑛 > 1  is not prime , then 𝑛 is said to be composite .  

Example  
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Theorem 1.2 

Every integer 𝑛 > 1 can be written as a product of primes. 

Theorem 1.3 

There is no largest prime, that is, there exist an infinite number of primes.   




