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Goal: Decide if 1)= 0 is Poly(e) time

Main Takeaway : Car Solve 2) feasibility is Polynomial time (ever or exponentially -many constraints)
Volume+ Balls
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Ellipsoid Algorithm
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volume ellipsoid

Ellipsoid Containing Eil3X: <x)(a) -> Notice this is through center C
Retur 1 =0



Key Lenna : Let T : = E
.., 1 EX : <ayx) (a,1)

Then TIGE . and vollE [(l-) . volCE)

Thm: Give (1)-(3)
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car solve 19 feasibility is Poly (e) time

Proof of Ellipsoid Correctness -> A halving argument!
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Ellipsoids E = L(p(0,1) + c
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EIRO is an ellipsoid water (iff it is of form

E = G((x)+ c : x (B(0, 1)]
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Fact: The volume of S is Voldet (2) L(8(0,1)
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work backwards toocer form

Matrix Q is positive definite if it is of form L for (invertible

Fact : EGR is an ellipsoid/ center C iff it is of form
a "quadratic form"
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Claim : If E = Ey : B-c)
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Know Vol(E) =det(2).
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Defining E.
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Easy case : E. = E(0,1) = B(0, 1) and 9 :
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Medium Case : Er = E(0,1) = B(0, 1)
and arbitrate
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Entrition : just rotate to other case

a rotatio
Poly-time computable E

Claim: In invertible linear function & Sit. R(ai) = -e
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Proof assuming Claim + easy Case
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General Case :
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Proof of Key Lemma in Easy Case
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To Verify Let :=le

Proof of Medium Case Claim< Let M : = I-e

Proof of Medium Case in Calculation

Proof of General Case is Calculation

Dispersing / Assumptions (1) +(2)

A Proper Definition of Volume


