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Local and global minimizers

min f(x) (1)

We say thatx* € Qis.--~~

- a local.aminimizer of (1), if there
exists a neighborhood O of x*
such that

xeQno, f(x)>f(x¥)

- a (global) minimizer if -

WxeQ, fx)=f(x")
The set of global minimizers of f is denoted argmin f



Existence of a minimizer: univariate case
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Favorable case: compactness and continuity
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Theorem
Iffis and Qs a , then there exists at least one
global minima of f on Q.

Proof idea
Use BOLZANO-WEIERSTRASS theorem



Favorable case: coercivity and continuity

L Coercive function: limy,j_, ;o0 f(X) = +o0.
X — X IS coercive

- X +— 1/x is not coercive

- X eXis ..
= X1
Theorem
Iffis and , then there exists at least one global minima of f
on RY.
Proof idea

Apply the compact+continuous thm to a closed ball B(0, M) thanks to coercivity.



