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feasibility Duality

Feasibility Goal : give certificate of ros-feasibility
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Optimization Qualitycoal :Optimization give certificate of sight) Upper bound of optimal value

Consider LP optimization
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:= C

↑? 0

6/c Ax 16 - (A ,X) ((4,6) -120

Suppose 010 Sit . Ax = as or previous page
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How to choose? -> find dest + / dual <P as above !

Weak Quality : Always have PE

Proof is above Primal refensible -> Dual robanded

Primal Unbounded -> Dual infeasible
↑Strong Quality : If primal feasible-bounded the P = 0



In dual
, objective swaps of upper bound

, constraits swap w/ variables
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Primal + Dual Example

Maximum flow

Given graph G = (VE)
, capacities: E- Zo

,
Ste

Let 8(3t) be all set paths f(p)=1

O

Want F : (S, t) -> 120 Maximizing GFP) S .t. VeeE TF(P) -

> u(e) OrP : eep

Max flow as as LP
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.

t.

P

[ixp[U(e) feeE

P: eep

Xp10 XPE8(s, t)

Il (want fora&~
to apply duality

x

max <1 ,X] Sit

Pipe ...
j... Pr

Ye
,

e
, n- -1

??

- I I · I·
W

6

Let P := max flow value (openal to above (8)



Max Flow LO Dual

Min Ereule) s Min ene) sit
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& = 0
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Car turn into a more interesting structural fact
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Fact : If a optimal the/

Our car decrease + to reduce cost ·
Fact : Above dual LP is integral

Will see or home work

Fact : ] & E50, 130 sit . & feasible and optimal for flow dual

By above facts
Mid U(F) - Equivalent to mis set cut

Fact : Pf =
(will see or donework)
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HyperplaceSeparation
Given A

,
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Polyhedral Separation

Given disjoint non-capty Polyhedra A
,
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,
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Convex Separation - Note i not immediate from aboved1a Polyhedra can be unbounded
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Proof Go
,
botProof of ConvexSeparation Let Aidal
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Proof of Polyhedral Separation / Convex Separation
+ closed
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Given X = (..Xi"), y = (..., XX...) is the result of projecting out :

Let Proj(X, 1) be the result of projecting out all :I

-
"Projection of a polyhedra

Claim : Given any 1123
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Proof of Strong Quality / Farkas

Already Saw P10 So
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