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2) Funer Products +friends

3) Ellipsoid Algorithm
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Inder Products + friends
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Main Takeaway : Car Solve 2) feasibility is Polynomial time (ever or exponentially -many constraints)

Assumptions

1) Given XocR Sit. (l)

2) Yo,9 Sit .
if 10 B1) / E exp(poly() #y

3) Have a "Strong seturation Oracle" for 1 (is poly(e) time) a

Given yeR
,

a strong separation oracle for /EXAx63 either correctly outputs "yel?"
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Ellipsoid Algorithm
Let Eo : = B (x, +)
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Volume+ Balls

For S&M
,

the volume of S is volls) :=Six
The (closed) radius + ball centered at XER is

B(x, r) : = Gy = R : d(X
,y)[53

!
Let v.: = vol(B(X, 1)

·
-enter

Fact: Vol(b(X, r)= V.. + Vrzo, Xer

Key Leand : Can Polyco)-time Compute E S
.
t . TIGE . and volE [(1-) . volE)



Thm: Give (1)-(3)
,
ellipsoid solves (P feasibility is Poly(e) time

Proof of Ellipsoid Correctness -> A halving argument!

If 1=0 then never retur. KF0

If 10,
Grow 15

, go as described, AFSOC returned 10
Let R:= 10 . : (2) be # of iterations
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Proof of Ellipsoid Rustime

Runtime isseparation" 0(
% 10(E) = Poly(e) (by *exp(pay()


