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Linear lower bound ( First -order condition )
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A differentiable function with convex domain
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Loyd minima are globed :
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This contradicts ltn assumption that It is a local minimum



Loyd minima are globed :

If It is a local minimum of a convene function

f-
,
ltnen NI is also a global minimum of f

Prod :
Suppose f is differentiable

,
then
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• converse is also true : f is convene & differentiable .

If 2 is a global minimum ; then 81127=-0
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Second-order EEE .

Let ✗ € R
"

be a convex open seat and f : ✗ → IR
be twice differentiable of ✗ .

• if in convene iff IZF (z ) 7,0 f n c- ✗

• f is strictly convene iff IZF (z ) Y O f n c- ✗

• Graph of Ite function has a

positive (upward ) curvature

• derivative is non decreasing
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Episode and d- EÉd :

• f is a convex function itf epi f) is a
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Now
, suppose epi (f) in a convene set
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Minimization:
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② composition with affine mapping :
-
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f : Dom (f) → 112 be convene

affine function : g (a) = Ask + b

°

.
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Then § Fog : ok to f- (Az + b) il
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strong convening :
#

A function f is strongly converse with

parameter ✗ if

g. ( z) = f- (a) - g- 112112
is convex .

Here
,
f- : ✗ → IR with

✗ being an open convene self

gly) z gon) + 05th ( y - a)

fly) - Elly /12 z Flat -§ Half -1 ftm - ☒ zJ
( I - 2)
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Quadratic tower bound : function grows when far away
feimltn optimalsolhon Hero its gradient)



• if f- is twice differentiable and

f is X - strongly converse
,
then

☒Zffni I ✗ I

c⇒ ( Rf for) - ✗ I )Zo

Example :
← fee)=IÉQZ

fln) is ✗ - strongly converse

with ✗ = ✗min (B)

• f is strongly convene
,
then f is strictly convene .


