Approximating CVP is NP-hard (referuje Marek Kréél)

Dinur, Kindler, Raz, Safra SATI[F] as a consistency problem
Input
. ®=y,,..,y, Boolean functions - ‘tests’
L(vy, ... v,) lattice: {3, a;v; | a; € Z}, where vy,..., v, Xy X, variables with range F
independent in Z* for each test: alist of satisfying assignments
Problem
cvp IN: (Ul, e "Un), Yy < Rk Is there an assignment fo the tfests that is
OUT: v e L(vy,...,v,) consistent?
GOAL: minimize ||l — y||
SVP IN: (vi,...v,)
OUT: 0 #v € L(vq,...,0,)
GOAL: minimize |||
tests U = (... .0,) Super-Assignments
variables Y = (.Z’ Ty eesy I‘m) A natural assignment for Y(x,y,z) W(X,y,z)’s super-assignment
lists of satisfying Ry, .-, Ry,, where Ry, C FY¥ where Vi, A = G S(W)=+3(1,1,2)D-2(3,2,5) ®+2(3,3,1)
assignments is set of variables of ¢; and F a field. E '
SupeI‘ aSSigl’l— functlon S : w —s S(¢) E ZRw for each w e \Ij Ov 1,1,2) (3,1,1) (3,2,5 (3,3,1) (51,2
ment S SW) = (SW)[ri1),...,S)[rk]) where R, =
7’1, . e ,rk ) @12 6o e2n 60 61 |
projection | Va € F set S0l la] i= Y5020 S(0)[] where 2
S(W)le variable of 1)
S consistent v¢7 (b c \Ij’ x €Y holds S(w)lx — S(¢)|x IS = I-21+12]1+13| = 7 Norm S — Average||A(y)|| over
S natural S() =(0,...,0,1,0,...,0) for each ¢ :
S non-trivial | S(¢) # (0,...,0) for each ¢ Consistency
norm | 5| 1S = (/W] 5 (1S (9a)l In the SAT case:
g_SSA—T IN:(‘II7 V, Rd}l? PR 7R¢n> A(W) = (3’2’5)
OUT:distinguish AW, := (3)

YES: 3 consistent natural S
NO: V consistent non-trivial S holds ||S]| > g¢.

g-CVP IN:wv,...,0, € ZF,y e RF,de R
OUT:distinguish

YES: Jv € L(vy,...,v,) s. t. [y —v|1 <d
NO: Vv € L(vq,...,v,) holds ||y — v||; > gd.
g-SIS IN:integer matrix B = (by, ..., b,), target vector Consistency
te L(by,...,b,) andd € R
OUT:distinguish 1,2) ©-2(3;2,5 o
YES: 3 solution 3, a;b; = t with |||, < d
NO: V solutions Y-, a;b; = t holds ||b||; > gd SW)l, = +30) @ 0(3)

1,1,2)

OUTLINE: ¢-CVP> ¢-SIS> ¢-SSAT(> PCP) > SAT where i ®%
g() = pet/loslogn where n = |W| and ¢) > 0 is some constant. Al @@ “

VX ¥ @ that depend on x:  A(0)|, = A(w)|,

(3,2,5)

Consistency: Vx V @ W that depend on x: S(¢)|, = S(w)],

g-SSAT - Definition
Input:
®=g,,..,0, tests over variables x,,..,x, with range F
for each test ¢, - a list of sat. assign. Ry,

Problem: Distinguish between
[Yes] There is a natural assignment for ©

[No] Any non-trivial consistent super-assignment is of
norm > g

Theorem: SSAT is NP-hard for g=n""""*".

(conjecture: g=n°, & = some constant)




