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Lecture 19



Example of a different Number System 
 

































































z2 z3

Modular Arithmetics

         (Here,   is a prime).F(z) = (r ⋅ z) mod p p

 Claim 1:  For any  , we have  r ∈ [1, p − 1] rp−1 = 1 mod p
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z2 z3

         (Here,   is a prime).F(z) = (r ⋅ z) mod p p

 Claim 2:    is invertible, and its inverse is given by  F(z) F−1(y) := (rp−2 y) mod p
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z2 z3

         (Here,   is a prime).F(z) = (r ⋅ z) mod p p

 Claim 3:  If  was random, then for any , we have  

                                             Prob .

r ∈ [1, p − 1] z, i ∈ [1, p − 1]

(F(z) = i) = 1
p − 1

Modular Arithmetics 
 
 
 
 
 
 
 
 
 
 
 



z2 z3

         (Here,   is a prime).F(z) = (r ⋅ z) mod p p

 Claim 3:  If  was random, then for any , we have  

                                             Prob .

r ∈ [1, p − 1] z, i ∈ [1, p − 1]

(F(z) = i) = 1
p − 1

Modular Arithmetics 
 
 
 
 
 
 
 
 
 
 
 



New hash function  
































































