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In lecture 13, we proved Goemans - Williamson's Max Cuttheorem:V(ais)=--

↑P-hard ⑧ SDP ⑰
↓ ↓

U

maxZaj(ni-s)" 20,828, max 2 dij Ir;=V;I (x)
Xi =I1 ij=1 ViEIRd ijj=1

-

unit vectors

*Remark:a version with (i-yi)" in L.U.S
and Ilui-ville in R.U.S. is also valid

and follows
Nom proof

Today, we prove:

(Gech'sinequality.153) F(ais), Yd:

max [aij(mi,V;) 1.782-max

bi,Y; EIRA ij mi,zizhazig;
waitvectors

A
I ↑
7SPP ⑰ No-hard ⑰

Proof again is based on Reich'sidentity(previous
lecture +nw):

d

#sign(n,g) sign(v,g)
=arsin(u,U) Fumit vectors ,we

9
nonlinearity.Whatif there were

no asin?

·

Wongproofanign,signingsignsthe
↓I

-meets risky;
B

\=13

· How can we handle the nonlinearity? Linearize as in proof of (a)?

Won't work
here.

--



-i.e. unit vectors
·NECRRICK: we will find maps p, Y: S"-S"*

↓
b,4

arcsin(p(u), P(u))
=B(u,v) Vu,v =Sd-

unit vectors

whereB
=0.561.

· CORRECT PROOFassuming theKernel Trick [Krivine's argument 1979)

- Grothendieck identityKernel Trick ↓

as(u) wij arcin (du),)) = -asEsign(rig) sign (vig).
"I

= Easing)g e

↓\=13

max B.

=,yizaiscig;
SS

1.782

· Kernel trick Et <P(u), 4(r)) =sin( (u,v3) How?

· N: We will build more and more nontrivial nonlinearities:

\n,-> (u,v" -> Opolynomial -> analytic function
e.g. sin(.
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RCALCULUS

① For a vector ue, tensor product
-

war:=(ai;)i==nuTe 1"

· Juan, vav) = an,ir;=(Zwiri) (Eugus)=(u,r

-> Imap 4: R"* RY auch that

(p(n), p(r))
=(u,v) ((u)=uau)

unit vectors is unitvectors.

SREbuilt.

⑫ More generally, 3

nauen =[anun];n="
auch u* = Rn*

=>Emap o:
R-R:

(4(u),4(v) =(yv>" (d(u) =no)

unitvectors - unit vectors.

NOMIAL
built.
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Hesum UEM", we":③ of
RV =(4, ..., Un, Ye, ..., um] E R"+

uAvW=etc.

(*x)

(MV, xay) =(nx)+ (v,y).

· Ex =0:+RY: (P(u),p(v)) =2(u,v)
+3(4,v)+5(u,v).

(u) =(zu) a(uau) *(ruauqu) - +
+"

I

=>Xmlwith nonnegative selfs
built.

⑭If some coeff's are regive, impossible ((P(u), plus 20)
bit:

· Ex - 4, 4:1"-R: (4(2), 4(x) =2(u,v)
-3(4,"- 5(u,v).

To (u) as above;
↑(u): =(u) a((uxn) *(=5uquon). -J

=>A polynomial built-
Remark :X uit re: 116(u) 11=11f(u)12=2+3 +5=10.
-
-
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⑤Take limits ->Arefunction Guilt:

K

3Pop Ireal

analyticevenfastenseattheneiinthe
certa,Mitches butwenee
Firply Prop. for

f()-Sin (ex-exate
1 =[ku) =c+ +it...e2

Solve =c =(u(1+x) =i =
=F((1 +r)

⑪Is const 1,782 ... optimal? No Braverman et al. 2011)
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