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Properties

« Weak duality v* = A%

\y Cly,2)
* L(y, 2) Is closed, concave
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Duality example

* Min 3X s.t. X2 <1

L y) =3x+y(-1) 4= o
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Dual function

e L(y) =inf, L(x,y) =inf, 3x + y(x? —1)
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Dual function




Duality w/ linear constraints

CoN weX Q

min f(x) s.t. Ax=b, Cx=d
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CP duality w/ cone constraints
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EX: 2nd order cone program
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Strong duality

v* = inf, f(x) s.t. Ax=b, g(x) = 0

(X, y,Z)= F&)+ g7 Bel) r 270 220
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d* = sup,, L(y,z)st.z20
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Strong duality: v© = A~
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Slater’s condition, part Il

o If gi(x) affine, only need g (<) < ©
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< For all a—fw

 E.g., for inf, f(x) s.t. AX = b Cx<d
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Example: maxent
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Example: maxent -

 Maxent problem: )
max H(p) s.t. T'p = b=T e

Hp) = Z (pi- el )

dH L p X e = — lap; H’( -
Hp) = a0/ V=" R HG

e Slater’'s condition: Wells — &= p.
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Example of maxent solution
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Dual of maxent

e max H(p) st. TTp=b=T v,
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Is Slater necessary? Ve
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