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EXERCICE : RUNNING & UNDERSTANDING CMA-ES

↳ run CHA-ES on fellix) =os] xi

in dim n= 10
,

with initial mo = (Y) ,
50 = 1.





I lot associated to theun or felli

Display the

trajectory followed

We observe - Teythe mean vetor.

linear & Display 10 curves.

convergence ⑭ ↳ close to zero
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Better

/visualization
We observe that

the mean

oscullate around

the optimum



Fix a rotation mahix R

fellirot (x) = felli (RX)

Look different

thecovariance matrix
is not clop to

diagonal-

&



We have observed on the plote that or felli the

covaiance matrix is close to a diagonal matrix.

on fellirot it is "far" from a diagonal matrix.

On fellikx)=Gossxi

(= xT (FX =He

He= (i): -> Hessian is diagona

↳ Here if C & H
"

,
the covariance should be

diagonal



fellirot (x) = felli (RX)

=RX)
T

Helli RX

= IXT .

RTHelliR X

Hfelot = RT(2 /" i . ]) R

↳ Hessian matrix is not

diagonal
↳ Here if a <H

,
the covariance matix should

not be diagonal



We observe two phases on the convergence plotI

In Phase II
① the algorithm

has learned

Ha /Erase It and the

converses faster,

rate observedMen
at the convergenceI on the sphere

FHASEI function

In thase I He algorithm is learning the inverse Hessian.



In thave I , C = At H-1
,

the matrix

↑
& iteration at -> 0

A-too

"

goes" to zero
,

in a way proportional to 4%

For the exam
, you should be able from the plot

to find out about the function . Let's say I give

you different convex-quadratic function, you should be

able to associate the display ,
to the function.

The display is not in h part



a) If you compare I and
,
it tells you

&

(assume a convex-quadratic function) if
It is diagonal or not (in the final phase) and since

a &H
,

it tells us if the problem hat a

diagonal Hessian (thus if the problem is reparable).

b) by looking at
, you can deduce the eigenvalues

of the Hessian matrix .


