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Discrete Logarithm Problem

Brute force:O(N) steps and OCI space

Baby-stop-Girt-Step:OCINIog
N) steps

OCIN) space



Discrete Logatha problem (DLP)
-

Given a group G with Operation o

(Written multiplicatively), and its identity

elementis 1.

Letg, ht G. Find an integer Xsuch

thatgy =h.

IC Zn*, the operation is multiplication

given g, h, want to compute

such that

gy =hmod n

Hard



Hardness of DLP depends on group

In In with operationto written addivity

Giveg, b Zn, want
to X.

X.g
=hzodc

To find X,

x =hg
-mods

Easy problem



Brute-forceMethod

Given 9, h find X Sit gx =h GG

successive multiplication of a until

we reach 4.

S

Running time:0 Cord (g)

&
0 (G1) exponential

in # ofbits

to store (f)

(81 =2109(G)

&



Trivial Space and Running time

Gives a group A,

9.htG.

⑨ has order N.

Then there exists an algorithm to

solve DLPin OCN) steps and

in OCI) space.

each step is group multiplication



Baby - Step-Gint. Step

Trade-off time with space

g
x
=h,N = od(g)

X =in+j m =TNT
Ozi < u

-j < n

create two lists:

21:90,9,9,,.., gu
-)

22: Guo, hu, hut,..., but-l
u =g-

m

Find the rallied value gi, nui

x =in +j.



X =yn +j

gX =gim +J =h

95 =hymi
④

=buc

Running time =

O(m)multiplications

O (ologm) sorting & finding
match

Total 0(mlogm)
= O (IN loy JN)
=O (JNlog N) steps

space =0(m) =0 (TN)




