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Abstract The Learning with errors (LWE) problem has been widely used in designing secure lattice-based cryptosys-
tems. In order to assess the concrete security of LWE-based schemeswhen given the parameters, we need to investigate the
current algorithms which can be used to solve LWE problem and their actual complexity. In this paper, we give a brief
survey on the main LWE solving algorithms and their complexity models, based on the survey of Martin R. Albrecht et al.

in the year 20155%. We also give some estimation results on concrete LWE instances.
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F 2 HEK[33]% dual FIEMREMITHER
Table 2 The Estimation Results of Dual Approach in

[APS15]
Regev with $
Regev $ LP LP with s; _{0,1
s {01} with s; _{0,1}
a n? 1 use [AFC+13] to select pa-
@ 'VZ2_nlogin rameters
n A
64 50 49 49 49
128 86 76 81 85
256 171 146 156 185
512 339 368 308 449
1024 732 862 636 946

9

$
oL R LA tE g, “Regev with s; _ {0,137 F1“LP

with s, (0,1} BISIIX IRl 7 S0 s A 4t
B (0,13 F 350 40 AT R L.

SCHRTAT] B VA R Y R FE dual g7 vk R
BCNSP U NTRUP a5 5 % (1 22 4 P VR4l 45 5
R 3 7R,

%3 CHK41]F dual FIERR S MITHER
Table 3 The Estimation Results of Dual Approach in

[ADPS16]
BCNS NTRU
32 2
nq,_ 1024,2°% —1,3.192 743,212’\/;
cost B m A B m 2
classical 86 175
296 1055 600 635
quantum 78 159

(FE: VRS BT AN BE R 4 Core-SVP(classical 1T)F1 Q-Core-
SVP(quantum 7))

FT 4 3CEK[33]% decoding 7RI R &I HLE R
Table 4 The Estimation Results of Decoding Ap-
proach in [APS15]

Regev with s

Regev N $ 01 LpP LP with s; _{0,1}
2 1 use [AFC+13] to select pa-
@ " "\2_nlogin rameters
n A
64 34 34 34 34
128 65 54 60 60
256 168 135 146 157
512 453 345 376 413
1024 1203 838 954 913

F 5 CHEK33]7 primal AIER R MHITLEE
Table 5 The Estimation Results of Primal Approach

in [APS15]
Regev with LP with
Regev $ $
s {0,1} si-{0,1}
2 1 use [AFC+13] to select
e " V2 nlogin parameters
Cost n A
64 50 50 50 50
128 73 70 69 73
Kannan 256 153 146 140 184
512 335 384 303 441
1024 747 870 652 942
64 - 49 - 49
128 - 52 - 52
BG 256 - 83 - 91
512 - 168 - 233
1024 519 - 687

(VP ITHI AR AY 2 Core-S VP (min space))

(VPG BT AR RS 2 Core-S VP (min space))
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