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Query. If 1
6
 ≡ 1 (mod7) and 2

6 
 ≡ 1, 3

6  
≡ 1, 4

6  
≡ 1, 5

6  
≡ 1, 6

6  
≡ 1 (mod7) for all, 

is it true that 8
6  

≡ 1(mod7), 9
6  

≡ 1(mod7), etc.? 

Yes, this holds for any number that is not itself a multiple of 7. 

For example 
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6
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as all the terms before 2
6
 are divisible by 7, that is, congruent to 0 (mod 7) and so 

we are left with 2
6
 which we know is congruent to 1 (mod7). 

The numbers 1-6 are called the least +ve residues (for 7). 

Numbers 8,9,432 (non multiples of 7) are also residues but not least +ve ones. 

 

Dedekind section/cut 

 

The description of the Dedekind section of the real numbers given 

below, is that from the classic book “A course of Pure Mathematics” 

by the famous English mathematician G.H.Hardy. 

Pages 1-27 give a description of the Dedekind section of the rational 

numbers (fractions in school language), which leads to the definition 

of a real number (e.g., √2). 

Pages 28-29, in essence repeat the argument for real numbers, as for 

rational numbers, resulting, however, in no ‘new’ real numbers. 

 

Numbers like √2 are algebraic numbers but they are also real 

numbers – we can think of them being measured on the real line, just 

like rationals such as 4/3 etc. 

The algebraic numbers (which are also real numbers) are so named 

because they satisfy algebraic (polynomial) equations – polynomials 

with integer coefficients. For example  x
2 
– 2 = 0 is a quadratic 

(second-degree polynomial in  x) which is satisfied by  x = √2 and     

x = -√2, combined as  x = ±√2. 

Then too, e.g.,  x
3
 – 2x

2
 - 17x +34 = 0 is a polynomial of degree 3 and 

has integer coefficients (namely -2, -17, -34). 

It has the following roots, (solutions),  x = 2, x = ±√17. 

 

Another example: x
4
 - 38x

2
 + 225=0 is a quartic polynomial with 

integer coefficients. One solution is √2 + √17 an algebraic number. 

 

Then too there are numbers which are NOT rational numbers or 

algebraic numbers BUT ARE STILL REAL NUMBERS – they can 

be measured on the real line. They are called transcendental 

numbers. 

Examples are π (pi), e, maybe γ (gamma) and multiples and 

exponents of these. 



 

 
 


