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• Sub gradients

• Subgradient methods

• Convergence analysis
• Lipschitz convene functions

• strong convening



Gr-ad.at decent¥ :

Ztt ,

= It - me
7- (Zt )

Differentiability of Itn objective function f

is essential

How about
"

minimize 112111 I
minimize 11×14

if s.to 11%1×-4111
,
?eE

8. to 11 Az - b- USE



Subgradient : Itn
-

e.
flntz)

-182+(2-22)
ftp.7-g?tn--nd-.....

,

n-igiln-n.si

§ , is a ni Nz 82 and gz
Subgradient at Iu are subgradients at

12

• § is a subgradient of f at 2 if

f. ( y ) > f- (z) + gt ( y - a) , F y

a glob)linear underestimate of f-



• Convening is equivalent to the eminence of

☒Wb gradients everywhere

• if a function is converse and differentiable
,
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called the sub differential of e- at z
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Optimality condition :
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• Recall for convene and differentiable if

f- (nf) = int f- (n) (⇒ 0 = If 1m¥
n

• For differentiable I
,

I fln) = 0 we can

only say I is a critical point .

• Suppose f : dom (f) → IR and z C- dom (f) .
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Descent direction :
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Fundamental inequality fog projected ☒utssadient

methods :
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majorizing function
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but without accent to z* we optimize by

finding another function that majoris.es it .
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Suppose I is convene and B Lipschitz

Continuous

Then
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We had for Polyak 's step size rule :
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How about other step sizes (diminishing ? )

c¥m :

suppose f is convene and B Lipschitz continuous .

The projected subgradient method
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strongly convene :O ( %)
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better than 0 ( Yg) , worse than o(los( & ))

claim :
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Recall :
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use the quadratic lower bound :
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• Unlike gradient descent with find Bleep size

we cannot telescope anymore when we

Dum over iterations



• To get a telescopic sum
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one choice of Mt that satisfies this is :
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Since y÷+,, ÉI , t
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