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FC18: Corrigan-Gibbs & Kogan

Precomputation of time: N7°  —>  Online time: N3 instead of N2
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| A special and familiar example...
Given...

Any set X, with a distinguished element x € X, called origin 2 = H = (h) a finite cyclic group

A finitely generated abelian group & = (g, ..., &,). | €| =N

Let 1 € Hbetheorigin, |H| =N

Then... S Ly
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Amap x : € XL — X isagroup action if it satisfies: X ZyXH—>H, (v,g) = h'-g

Identity: 1 * y=vyforally e &

Compatibility: g % (h % y) = (gh) x yforallg,he Eandy € X
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Group Actions

GA-Dlogs
A special and familiar example...
Notation...
Forv € Z", write 8" = gfl ceee e gon 2 = H = (h) afinite cyclic group
Denote by A the kernel of the map v - g” Llet 1 € H betheorigin, |H| =N
GA-Dlog G =12y

*x Iy XH—->H, (v,g)—>h'-g

Given: one elementy € I

* is a regular action
Find: v € Z" such thaty = g" % x, modulo A

The GA-Dlog is the usual Dlog




Our Results
For GA-Dlogs

- Multi-instance wit

- xtend the generic precomputation algorithms to the Group Action Dlog setting:
. Single-instance wi

th precomputation

N precomputation

Multi-instance “without” precomputation algorithm for GA-Dlogs

Multi-instance “without” precomputation algorithm for usual Dlogs
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Multiple, ‘without” Precomputation

Naively

Repeat the N1/2 algorithm Solve ALL m GA-Dlog in

m times time m - N1/2

Balancing Precomputation and Online times...

12 A7l2 |
Precomputation: m < - N Solve ALL m GA-Dlog with

Space: m EEE—

12, A71/2 runtime m % . N1/2

Online: m
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Experiments
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From the Theorems... N practice...
log N # of runs
The probability of success of 5 1.3
he online phase is > 1/8 : L0
the online phase is > T X
12 1.0
l 15 1.0
18 1.0
On average, online phase needs 21 1.1
to be repeated 8 times 24 1.2
27 1.1
29 1.1
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