
Discrete logarithm# :

a
"
= b (mod n) .

x - Lac b) (mod n)

(Fast) modular exponentiation : Given a. x , n ,
compute b

.

discrete log : Given a. b , n , compute x .

It's called discrete log : a×=b ⇒ x=logab When p is a prime and

=h%
.

a is a primitive root
Example : 26=9 (mod 11)
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wetoften use the smallest non -negative value
.

A×=b (mod p)

Usually we consider discrete legs mod a prime P . axtkcp
-

D= b ( mod p) .

a is taken to be a primitive root mod p .

Definition :
a is a primitive root modnifevery number

H

that is coprime to n is congruent to a power of a mod n .

Lalb) is under mod Cp- I?

Example : No solution X>o in 2X =-3 (mod 4)
.

Example : 2X mod 7 .
= 1,2 ,

or 4
. (2 is not a primitive root of 7)

.
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3× mod 7 ( 3 is a primitive root of 7)

i. mod 's:S : : :3 : : :# t.si :
Index calculus : If a is a primitive root of p .

-

Lalbibz) = Lal bi) t Lacbz) (mod p- D
.

-

proof : Let k , = Lack ) ⇒ a
"
Ebi (mod p)

p-

Kz = Lacbz) ⇒ a
"
= bz (mod p)

}
))

Lack .bz) = kitkz
.

⇐ Ak"" = bi.bz (mod p)
L
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