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What is the measure a,, of the
largest measurable subset of S*~1
avolding orthogonal points?

The set
{x e S"1:|e-x| > cos(m/4)}
achieves a,,.



An upper bound 1s given by

Y = sup j J A(x,y) dxdy
Sn—l Sn—l

S.t.

Jen-1 ACx, x) dx =1
Alx,y)=0,if x -y =0

e AE Csym(Sn_1)>0

A = 0 & for all finite U c §™1
AU : UXxU-> R

1s positive semidefinite.

S c S™ ! measurable avoiding

orthogonal points.
Let

1, X€ES
XS(x)= 0 X%S

Define
A(x,y) = xs ® xs(x,y) = xs(x)xs(¥).

« A'is symmetric
Alx,y)=01fx-y=0

A =0

A(x,y) = fO(n) A'(Tx,Ty) dT 1s
continuous

fsn—1 Sn—1A(x»y) dxdy = Vol(S)?
* Jono1 A(x, x) dx = Vol (S)



Consider continuous functions
A:sub,(S™ 1) x sub(S* 1) - R
such that:

* Jana A({x}, {x}dx = 1
.« A(S,T)=A(S',T") VYSUT=S'UT
« AS,T)=01f0€e{x-y:x,y€ESUT}

This does not lead to a tractable upper bound for any k > 2



COP(S"™ M) = {A € Lgyn(S" D) (A f®f)=0 VfeL*(S" ), f =0}
CP(S™1) = COP(S™~1)*
={A€LZ,,(S" 1) :(4,Z) =0 VZe COP(S™ 1)}

7.9CP(STL—1) — (In

Optimizing over the completely positive cone i1s also not tractable




We approximate the copositive cone by cones

C (S ) ={A € L& (S"):Rs (AR 197) = 0}

- A€EC(S"1,0#f>0,then 0< <R5r+z(‘4 R 1®1‘)’f®(7‘+2)> h

(A 0 1®T}f®(7‘+2)>
=(A®1¥,fRf ® f¥)
= (A, f @ fY(1%7, f&T)

%

c;(s"Hce, (s e ccop(sthH

If A € Liym(S™ 1) is such that (4,Z) > 0 for all
7 € U,.,C.(S™1), then 4 € CP(S™1).



9, = sup j j A(x,y) dxdy
sn—-1Jgn-1
s.t.
* Jon-1 Alx,x)dx =1
e A(x,y)=0,1fx-y=0
« AEC,(SVL, A% 0

Ifn=>=3, lim.(9,) = «a,.

For any n, r = 1: lass,,, < ¥,.
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