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o IBM Quantum Roadmap
o 1,121 qubits (2023)
gt 433 qubits (2022)
T 127 qubits (2021)
- 65 qubits (2020)
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RAM=EFIES
(Post-Quantum Cryptography)

K EEE T FINISTIZ L APQCIEAE L EHE

http://csrc.nist.gov/groups/ST/post-quantum-crypto/ N':SI-

FMAASN S FHRE
- & FHES (Lattice-based cryptography)
- FF 5 H§5S (Code-based cryptography)
- Z2E M ZIANFES (Multivariate polynomial cryptography)
-1\ 1 BHEE A (Hash-based signature)
- RIFE B {55 (Isogeny-based cryptography)
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GBRIRGF(¢) LD nZEED m{E®D
PRZIBINDHEBEAEZ KO HRIRE,

fl(xl, X)) = Z a(l)xxj+ Zbl.(l)xl.+c(l) =d,

AY|

1<i, j<n 1<i<n
2 2 2
S (X5 X,) = Z a( )xxj + Zbl.( )xl. +c? =d,
- I<i, j<n I<i<n

[ (XX )= Z a(m)xx + Zb(’")x +c"™ =d

I<i, j<n I<i<n

COMEINPREETHHEN LN TLNS,

{ AFRETREH LS THZIELE L OR-UOV ZRIRL-. J

Furue, Ikematsu, Kiyomura, Takagi, "A New Variant of Unbalanced Oil and Vinegar Using Quotient Ring: QR-UOV*, Aisacrypt 2021.
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Hash function Use Not use Not use
Security IND-CPA IND-CPA OW-CPA IND-CPA
Assumption SSDDH CSSDDH RCSSI P-CSSDDH

Tomoki Moriya, Hiroshi Onuki, Tsuyoshi Takagi, “SiGamal: A Supersingular Isogeny-based PKE
and its Application to a PRF,” ASIACRYPT 2020, LNCS 12492, pp.551-580, 2020.
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1 RIRILHEARIN)L by, ..., b, eERT"DEHIZ I DRI EA
¥+ L(by,..,b,) =3~ x.b,, x, € Z}.

aA—1)yk/I)LL v e R™, ||v|| =V -V, where

V-w=Y" vw; forv= (v, .., 05), W= (W, .., Wy).

Shortest Vector Problem (SVP)
Input: #&FLDEJE by, ...,b,ER™ L
Output: IEFDHIEANTRIL

NPER S FIEE L L CHE 2RI ShortsatVectols,

[

AARETEHBFHESOLZEHEFMOBHREZEDH TS,

Uemura, Fukushima, Kiyomoto, Kudo, Takagi, “Shortest Vectors in Lattices of Bai-Galbraith’s Embedding Attack on the LWR Problem”, IWSEC 20
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