CRYPTANALYSIS OF THe
o1 AP VINEGAR
SIGNATOURE SCHeme

AVIAD KIPeIs  ADPL SHOMIR
NDS TECWIOLOCIES TwE WETRrag misT’

IscemeL ISRrEL

UNLIVARIPIEL CRYYVTOGRAFRY

EXAMPLE: RSP/ RABIN

XYY (ned )

-~ EVALUATYIoN 1S EASY

- SoLUTIon TS DIFFICULT

= CAN BE ViEp FOR ENCRYPTIoN
ok SIGWATURE Sewemcs

- RESISTED CRYPYANALY 1S
FoR 20 YEARS

BIVARIATE CRYPToGrAPHY

EXAmeLe: ONG~ SCHNORR-SHAMIR {oss:/)

R=st (medm)

PUBL:{’ gng SECRET
KEY KEY Fﬂcvag:}mnw
e 9

MESSAGE: Vv SIGNATVRE: X, Y

VERIFI<ATION <orplTson:
xZ &7*. v (med m)
SIGHATURE CFNERATLION:
x*-stytzv  (malw)
(x+sy)(x-5y) =v (™o ™)
i!‘:. Vl/l”rt.

X+Sy=zn

X= i(ﬂ-* V/ﬂ)
%~ S"z v/n

ys & (nev/m)

BRoOKEN BY PoOLLARD (7wo nisremta
ATTACKS oN QURDERTIc AVD <UBIC Uﬂﬁ:ﬂnlﬂ_).

MULTIVARIATE CRYPTOGRAFPHY

= BASED ON SYSTEMS oF SEVERAL
EQUATIONS IN SEVERM VARIABLES

= MOST COMMON CPSE: QUADAATIC EQ'S:

%c;i x;x =Y (melw)
$
Z ‘?5 X% =V

(w =)
43

Twe BASIC APPROPCHES:
= FEW VARIABLES, LARGE DOMATA
= mANY VARIABLES, SMALL DOmAata




T FIROT RN E. \FEW VRARIFEGLED

= SUSCEPTIBLE To POLLARD~LIKE
PTTACKS WHEN Too many

SOLUTLows ExIST

- SUSCEPTLIBE To GROEBNER-BMSE
ATTACKS WHEN Too mANY
EQvAaTtops ERIST

= CAN BE PROVEN EQUIVALENT Te
FAcToRING wWrEN ALGEBRAIC
SYMAmETRIES EXIST AVD #S0LUTIM
1$ Bouvwpebd

- I$ NOT COMPUTATIopALLY
ADVAITAGESYS 1IN THNIS CASE,

THL COMPLERITY OF JoLvipg
SYSTEMS OF mANY AiGecoRrAzC

EQUATIONS IS4 MONY VARIABLES:
FRACNKEL AND YESHR:
17 1S NP-COmPLETE EVEN WHEN:
= AL THE EQUATIONS ARE QUADRATIC.
= THE Domald 1§ GF(:}.

THE SECOND <pSE: (mAnY mR:nBLsg)
- MANTY SCHEMES PROPésED IN
LAST 1o YEARS

- PLMEST ALL OF THéEm YERE BRoxed

= PARTICULARLY SUSCEPTLIALE ToO
Low RANK ATTACKS:

GIVEN = THE QUADRATIC FORM:

p C‘j X; Xg
L)

we cAd (USUALLY) CRANGE IT ViA

A LINEAR <HANGE OF VARIABLES Tp

sS4 %
.

AND THE RANK OF THE FoRm IS THE

Nuomger of Non-ReEro ds 1IN THrs
REPRESENTATIoN.

- au : H --‘t
<5 IS TYPICALLY "SYMMETKIC <.J jé

= 1n

PROPERTIES oF THE RANK:

- RAVDOn QUAPRATIC Forms
VSUALLY WAVE NIGH RANK.
= IF E‘;j"ﬂi HAS Low ‘ﬂﬂ“,

THEN 37 15 IDENTICcALLY BERO
o0d A LARGCE LIVEAR SUBSPACE.

MRTRLY REPRESENTATION OF
QUADRATIC FORms: X AX:

ij

—

NORMm@AL FORM, A 15 DircGoNAL .
















