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Anbtoine Joux
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Public M’Qv &rvp&)
(Diffie—Hellman 1976)

Alice Bob

qob

g generator of a (large) cyclic group



Appiicaﬁwms

iscrete Log Factoring

Hard erobi.@.ms (Hop@fuu.v)






Quankum ijsu:s ¢

State superposition of a physical object




Quankum &ompu@er
(compute Pkase)

= @



Quankum &ompu@er
(measurement Pkas@.)

® O



Exhaustive Search

Input — —Oubput

------

How to g0 backe

For o « P@_rffa& » function : time N



?QSE“QMQM&MM ETA

A fast quantum mechanical algorithm for database search

Lov K. Grover
3C-404A, Bell Labs
600 Mountain Avenue

Murray Hill NJ 07974
lkgrover@bell-labs.com

Search within N elks i time Sqrt(N)
(even for a « F?@.wf@;& » function)



Crrover




Crrover

Ruhining



Crrover

Ruhining



Crrover

Ruhining .



Crrover

Ruhiing .



Crrover

Ruhning ...



Crrover




Camsaquemaes %\
a':r:j[a&w

Doubling the size of
svmm&r&a ey !



?QSE‘"QMQM&MM ETA

Polynomial-Time Algorithms for Prime Factorization
and Discrete Logarithms on a Quantum Computer®

Peter W. Shorf

arX1v:quant-ph/9508027v2 25 Jan 1996

Quantum Fourier transform
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Isoq. Lattices Mersenne

A

\
X
%

The e:ommum&v reacks

~odes MQ



A Pasﬁwquam%um Pr&mar

Mersenne ﬂrvpéosjséem



Mersenine

(single bit version)
=2"-1
ﬁ: (f and q containing few 1s)

Emar:ﬁ&mm ﬁecryp&om

a et b with few 1s gC="Ta § + b 9]
nb 1 =»
C=(a H + b)



Mersenine
(single bik version)

F”*Zm‘“lz 21474 %3647 = OXTFFFFFFF
H=
=OX4-RE FBEOF

e Decryption
A=OXFO% 00

=OX4-00000¥ O

4 ql=
C=2(a H + b) mb 1 =2 % (¢« 18) =
=0OxX766CAB3A
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