
4 Oct 2024 Ellipsoid Algorithm (Part 2)

&

day. An algorithm for solving :

Find xe PERY P convex

or conclude (correctly) O is empty
Given :

- a separation orach for P

-

a promise If to then

vol(n B , (R)) = S.
z

Euclidean ball , radius R

Running
~separation Each ly (n, 19 (R), log(YS).

Descrition of algorithm.

① Let E = B(R)/vo(PnEs) S .

② For i = 0, 1 , 2, .- :
&

Let Ni = center of Ej

Query separation oracle at X :

↑ Xi = P
:

halt and output Xi

else :

Oracle returns a such that

a(x-xi)> 0 XxeP



Let Ein= an ellipsoid of volume
* (+2)

-

vol(Ei)

containing E , n(x/a(x-x0)
# vol(Ein) < S :

halt and output "F=↓"

Loop invariant : Ei contains Ongo
.&

The when i = 0,

Induction Step :

Ein Ein Ex(9(x-xi)0?
· 0.

Induct Hypoth Sep Orache

: Prese Eis-

Sounditerations :
After + iterations

- [vol(et) = (1 + 2) + vollto

#z(t = 8- vol(Ed)



t Gol
- In (S)

(n(1 + =)

- O()[ne(r) - en(s).
Why does 7 Ein ? Ein9t

:

St vol(Ein) - (1 + in)"vol(Eil ?

Up to invertible affine

transformations
,
it suffices

to answer this when

Ei = BY(t) = (x)(kx(1)
and

: = (x/x703 .



·
For ellipsoid centered at

(
them Ex =(x)((xi -0+ 1)
(8

Contains Ei
.

vol (Ein) = <+ 5)" · As-E voll)



Set 8:

=> vol(Ein) -> ( +znTh(E


