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Algorithm Pohlig-Hellman

Input. Prime number g with prime factori-

zation of g-1 = p," p,*...p. fixed
primitive element g of GF(g). and

an element y & GF*(q).
Output. Discrete logarithm of ¥ to the base g.

1. (Table Gereration)
For i=1 to k do
compute h =g qrfl (mod g}
make a table (B, k', ..., k"'}

2. (Computation of Coefficients)

Fori=1 to k do
find x = x,(mod p/")where
el
x=Z 'b pilmod p/)
J )
3. (Postcomputation)

k
find x s.f. x(mod s P
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using the Chinese Remainder Theorem
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Parallel Algorithm Pohlig-Hellman |

Input. Prime number g with prime factori-

Hy

zation of -1 = p," p,)”.. . p*, fixed

primitive element g of GF(q), and
an element y € GF*(g). Each PE{f]

contains p.
Output. Discrete logarithm of ¥ to the base g.
1. (Table generation)

for i=1 to k do parallel
compute generator h = g 7 (mod gq)
make a table (b, k', ... ")

2. (Computation of coefficients)
/* find x = x,(mod p) fori=1, ..., k,
where x, = ’;YZ: bp,(mod p) */
for i=1 to k do parallel
/* find coefficient b, */
compute ¥ 1];7,1’
find b, satisfying y 5%1, = h" using
table look up
/* find coefficient by, by, ... b, */

forj=1ton-1do
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g1
compute Y, »"

7l

find b; satisfying y, »~ = h"
using table look up
3. (Postcomputation)
/* Chinese Remainder Theorem:
find ¥ s.t. x(mod ’TAT] pm s

for i=1 to k do parallel
M=p" p" ... p"
M, = M/p;"
find N, satisfying M\N, = 1{(mod p;")

k
find x = —»}:1 xMN, by the SUM operation
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Parallel Algoritnm Pohlig-Hellman |

Input. Prime number ¢ with prime factori-

zation of g-1 = p" p, - p* and
grouping prime factors of g~1 by G,
. G, in such way that the sum of
prime factors in each group are
almost equal, fixed primitive
element ¢ of GF(g), and an element
ye GF (g).

primes in G,

Kach PEl/] contains

Output. Discrete logarithm of ¥ to the base g.
1. {Table generation)

for i = 1 to m do parallel
for each prime p.(s=1, ..., [)in G, do
g
compute a generator h=g¢ . (mod q)

make a tablelh’ I, ')
2. (Computation of Coefficients)

/* for each G,. find x = x, (mod p™)

Irs

.o b where x, = Z bp,
i
{mod p,".) */

for i=1 to m do parallel
for each prime p.(s=1. ..., Din G, do
/* find coefficient b, */
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-1
compute y qT
g-1
find b, satisfying y n = A"

using the table look up

/* find coefficient b, b,, ..., by */
forj=1 to n--1 do
¥ = y/glw‘bpdbupd

q-1
compute y; rs”

q-1
find b; satisfying y, v = h"
using the table look up
3. (Postcomputation)
/* Chinese Remainder Theorem: find x

m i

such that x(mod mom pii) */
—

for i=1 to m do parallel
M=pnp ... p"
x =0

for each prime p,(s=1, ..., )in G, do
Mis = M/pisnb
find N, satisfying MiN; = 1(mod p.*)
compute ¥, = x, + x,M,N,
find x = Zl x; by the SUM operation

End Parallel Algorithm T
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