
ubgnaedient Calculus ( Motivation : How to handle convex bat
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non - differentiable functions )

Recall the 1st order condition for convexity

for a differentiable ft ff ) :
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Sub gradient of a function :
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where ff . ) = I . I ( absolute value function  in CB)
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3 equivalent statements
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① g is a
sub gradient of f @ x
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( ft) supports epics ) @ Cr , fees )

④

③ f (e) t GT - D is global under - estimate
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all sub gradients :
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Properties

T→¥
is closed convex set Gagne!ffg ,

( why ? 2ffE ) by deft ,
is intersection of

half spaces )
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If ff) convex

• 2ffE ) = { Offed if f  is differentiable

• If 2£ CE) = { g } then f  is differentiable
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This shows gradient  is special case of

Sub gradient
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Example 2
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Exampled : feed=AZUL
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Subgnadiemt Calculus

÷
Weak Sub . grad .

calculus
.
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Strong Sub
.

grad .

calculus
-

rules for finding ALL sub grads

( i.e . Computing the sub .
differential

ZHE )
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① ACK ) = { OFFED if f is diff . @ z

② sealing : 2K f) = x2f for a > o

③ Addition : Iff ,
t fog =3 f

,
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( RHS is addition of
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convex hull of union of sub - differentials
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