
Pohlig-Hellman (1)

ax ≡q b ⇔ loga b ≡q x , q is prime
a is generator , that is ord a  = q−1 = n ⇒ an ≡q 1

n=∏ p i
i=p1

1∗...∗p t
t

z1≡ x mod p1
1

...
zt≡ x mod pt

 t

Chinese Remainder Theorem

z=zi , p=pi , =i Simplifying the notation 

z=z0z1 pz2 p2...z−1 p−1

with z∈{0,1 ,... , p−1} p−adic representation of z 

c ≡q a
n
p ⇒ c p ≡q an ≡q 1 ⇒ ord c= p

a
x∗n

p ≡q b
n
p ≡q c x

cx ≡q c z ≡q cz 0z 1 p z2 p2... z−1 p−1

cx ≡q cz0∗cz1 p∗cz 2 p2∗...∗c z−1 p−1

ord c =p ⇒ c x ≡q cz0

b
n
p ≡q c z0

Subordinate DL− problem , compute z0 with BSGS 



Pohlig-Hellman (2)

Assume that for a j≤−1 the coefficients
z0, z1, ... , z j−1 arealready computed.

Thenwe can calculatethe group element b j with

b j ≡q 
b

az0z1 p... z j−1 p j−1 
n

p j1

a
x∗ n

p j1

≡q b
n

p j1

≡q a
z∗ n

p j1

b j ≡q
a

z∗ n
p j1

a
z0 z1 p... z j−1 p j−1∗n

p j1

b j ≡q
a
z 0z1 p z2 p 2... z−1 p−1∗n

p j1

a
z0 z1 p... z j−1 p j−1∗n

p j1

b j ≡q a
z j p j z j1 p j1... z−1 p−1∗n

p j1

b j ≡q a
z j

n
p
 z j1n... z−1 p− j−2n

b j ≡q a
z j

n
p∗az j1n∗...∗a z−1 p− j−2n

ord a=n ⇒ b j ≡q a
z j

n
p ≡q c z j

Subordinate DL− problem ,compute z j with BSGS 
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