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0

t
 is at least as hard as  [GMSS].


(For  the algorithmic state of the two problems 
is similar-ish.)

γ-𝖢𝖵𝖯K γ-𝖲𝖵𝖯K

γ ≳ 1 + ε
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[LWXZ11, WLW15, 
AUV19]
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Possible resolutions:

1. A strangely wiggly line.

2. SETH is false.

3. Lattice-based crypto is much less secure than we think.

L

Algorithms below 
this line 

break SETH 
[BGS17].
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t

y1

<latexit sha1_base64="/ZF/9Xl5BsSa/edosAQob01QhxE="></latexit>

y74

<latexit sha1_base64="umx+fkdUDJuAGqYqRqMvQKafzls="></latexit>

yN

<latexit sha1_base64="ogfCsXyV2qi/dq/eg0M7OSM/wSI="></latexit>

v
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Step 3: Given a bunch of “random” lattice vectors  , 
output non-zero              minimizing                   (or output     itself).

y1, . . . ,yN 2 L \ (�B2 + t)

<latexit sha1_base64="gY4eSQzOElAcCPaP0J9Pjfckud0="></latexit>

t

y1

<latexit sha1_base64="/ZF/9Xl5BsSa/edosAQob01QhxE="></latexit>

y74
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yN

<latexit sha1_base64="ogfCsXyV2qi/dq/eg0M7OSM/wSI="></latexit>

v

kyi � yjkK

<latexit sha1_base64="KvpiyC5RpwgYSk23VKNan0s5qWs="></latexit>

yi

<latexit sha1_base64="uvlASn6doYL/e4jBEq02l4rrSS8="></latexit>

yi � yj

<latexit sha1_base64="RM+QLTjdS/Sa5sAw+kbljUPQ2T8="></latexit>
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Step 1: Sample . 
Pray that  for a -shortest non-zero 
vector.


Step 2: …


Step 3: Given a bunch of random lattice vectors 
within  distance  of , output non-zero  
minimizing  (or output  itself).

t ∼ K + B2
∥t − y∥2 < 1 K

ℓ2 γ t yi − yj
∥yi − yj∥K yi
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Need for step 1: .vol(K + B2) ≤ 2n/10vol(B2)

Rothvoss and Venzin



Noah Stephens-Davidowitz SVP in any norm

Step 1: Sample . 
Pray that  for a -shortest non-zero 
vector.


Step 2: …


Step 3: Given a bunch of random lattice vectors 
within  distance  of , output non-zero  
minimizing  (or output  itself).

t ∼ K + B2
∥t − y∥2 < 1 K

ℓ2 γ t yi − yj
∥yi − yj∥K yi

Need for step 1: .vol(K + B2) ≤ 2n/10vol(B2)

Need for step 3:  can be covered by  copies of .B2 2n/10 1000K

Rothvoss and Venzin



Noah Stephens-Davidowitz SVP in any norm

Step 1: Sample . 
Pray that  for a -shortest non-zero 
vector.


Step 2: …


Step 3: Given a bunch of random lattice vectors 
within  distance  of , output non-zero  
minimizing  (or output  itself).

t ∼ K + B2
∥t − y∥2 < 1 K

ℓ2 γ t yi − yj
∥yi − yj∥K yi

Need for step 1: .vol(K + B2) ≤ 2n/10vol(B2)

Need for step 3:  can be covered by  copies of .B2 2n/10 1000K

If , this works.K ≈ B2/20

Rothvoss and Venzin



Noah Stephens-Davidowitz SVP in any norm

Step 1: Sample . 
Pray that  for a -shortest non-zero 
vector.


Step 2: …


Step 3: Given a bunch of random lattice vectors 
within  distance  of , output non-zero  
minimizing  (or output  itself).

t ∼ K + B2
∥t − y∥2 < 1 K

ℓ2 γ t yi − yj
∥yi − yj∥K yi

Need for step 1: .vol(K + B2) ≤ 2n/10vol(B2)

Need for step 3:  can be covered by  copies of .B2 2n/10 1000K

If , this works.K ≈ B2/20

Rothvoss and Venzin show how to find a linear transformation of any 
convex body so that the transformed body has these properties.


(Closely related to M-position. M = Milman)
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Summary

• The fastest algorithms for  for any norm is !!


• We can reduce  to  in  time for any !!


• “Morally, lattice problems in any norm are equivalent up to a constant in the 
approximation factor!!”

O(1)-𝖢𝖵𝖯K /O(1)-𝖲𝖵𝖯K 20.802n

Oε(γ)-𝖲𝖵𝖯K γ-𝖢𝖵𝖯2 2εn K
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Open Questions?

Easy

Medium

Hard

1. Is there a dimension-preserving reduction from  in any 
norm to -  in  time?  (Currently have to reduce to  or 
from  for .) 

2. What is the best running time for  for small constant ?!!

-   What’s going on with that wiggle? 

 

3. More generally, what about ??! 

4. Is there a norm  for which sieving algorithms work particularly well…

Oε(γ)-𝖲𝖵𝖯K
γ 𝖲𝖵𝖯2 2εn γ-𝖢𝖵𝖯2

γ-𝖲𝖵𝖯p p ≥ 2

γ-𝖲𝖵𝖯∞ γ

γ-𝖲𝖵𝖯K

K

L
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1. Is there a dimension-preserving reduction from  in any 
norm to -  in  time?  (Currently have to reduce to  or 
from  for .) 

2. What is the best running time for  for small constant ?!!

-   What’s going on with that wiggle? 

 

3. More generally, what about ??! 

4. Is there a norm  for which sieving algorithms work particularly well…

Oε(γ)-𝖲𝖵𝖯K
γ 𝖲𝖵𝖯2 2εn γ-𝖢𝖵𝖯2

γ-𝖲𝖵𝖯p p ≥ 2

γ-𝖲𝖵𝖯∞ γ
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K

Thanks!

L


