Recall our intuition for Pollard’s p

Let S be afinite set, f: S — S a function, and x; € S an initial point

Gives tail of length 7" and
loop of length M

T,T+1,T+2,...,T+ M — 1 are M consecutive integers
- One must be divisible by M. i.e. One element in loop must look like x,,

- Since the loop has M elements,

Xemt = Xkm+m = Xgm+om = XMk = X2km

- We are guaranteed a collision where x; = x,; where i < T+ M I
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Using Pollard’s p to solve the DLP g* = h mod p

gx f0o<x<p/3
1. Define f: Fy — Fp: fx)=<{x* ifp/3<x<2p/3
hx if2p/3<x<p

2. Define sequence xo = 1, X1y = f(X;) = g*h% where

aj+1 f0<x<p/3 G if0<x; <p/3
Qg = 4 20 if p/3 < x; <2p/3 By =< 25 if p/3 <x; <2p/3
Q; if2p/3<x;<p Gi+1 if2p/3<x;<p

3. Look for collision in sequences {x;} = {g"‘ihﬁi} and {y;} = {x;} = {g"“h‘sf}

4, This gives g = hY mod p. Take v-th root
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1. The purpose of this exercise is to verify that Pollard’s p will give a collision at

Xi = Xyi

Consider the function f: Z/85Z — 7./85Z defined by f(x) = 5x mod 85
and the sequence {x;} formed by xo = 1, X; 1 = f(X;)

(a) What are the first 4 terms in the sequence?
(b) Use the Mathematica notebook to list the first 40 terms of the sequence.
(c) What is T, the length of the tail? What is M, the length of the loop?

(d) What is the value of xu? Of xom?
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2. Consider applying Pollard’s p to the DLP 196" = 787 mod 1031

(@) What is the mixing function f(x) in this case?

(b) Fill in the values for the x; and y; terms in the sequences.
Also verify that the values for x, and y, are correct.

i X; ; Bi 1% %i o
0 1 0 0 1 0

1

2 269 2 0 191 4 0

(c) Use the pollardsRhol[ ] function defined in the Mathematica notebook to find the
collision x; = y;

(d) Now finish solving the DLP.
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