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nû

m
en
t)

di
ff
ér
en
ti
ab
le
s

‚L
a
fo
n
ct
io
n
f
es
t
(c
o
n
ti
n
û
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èg

le
d
e
la

ch
â
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èg

le
d
e
la

ch
â
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â
ın
e

H
es
si
en

n
e

T
ay
lo
r

E
xt
re
m
a

E
xe
m
pl
es

de
dé
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éo

rè
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’é
cr
it

d
f

“
Bf Bx

1
d
x 1

`
¨¨¨

`
Bf Bx

n
d
x n
.

2
D
ér
iv
ée
s

P
ar
ti
el
le
s

D
ir
ec
ti
o
n
n
el
le
s

G
ra
d
ie
n
t

D
iff
ér
en

ti
el
le

Ja
co

b
ie
n
n
e

R
èg
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èg

le
d
e
la

ch
â
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éfi

n
it
io
n
–

S
oi
t
f
:
R
n

ÝÑ
R
m

u
n
e
fo
n
ct
io
n
d
iff
.
su
r
D
.

‚L
a
m
a
tr
ic
e
J
a
co

b
ie
n
n
e
d
e
f
es
t
la

m
at
ri
ce

J f
PM

m
n

as
so
ci
ée

à
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dé
ri
vé
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ré
el
le

d
iff
.
su
r
D

Ă
R
n
:

‚d
ér
iv
ée

s
p
ar
ti
el
le
s

=
fo
n
ct
io
n
s
ré
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éa
ir
es

d
f
:
D

ÝÑ
Lp

R
n
,R

q
d
f

“
Bf Bx

1
d
x 1

`
¨¨¨

`
Bf Bx

n
d
x n

‚J
a
co

b
ie
n
n
e

=
fo
n
ct
io
n
à
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èg

le
d
e
la

ch
â
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sé
q
u
en
t

ÝÑ ∇p
f

`g
q“

ÝÑ ∇f
`ÝÑ ∇g

(s
i
m

“1
),

d
pf

`g
q“

d
f

`
d
g
,
J f

g̀
“

J f
`

J g

‚
Bpλ

f
q

Bx
i

“
λ

Bf Bx
i

p
ou

r
to
u
t
i

“
1,
..
.,
n

où
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â
ın
e

H
es
si
en

n
e

T
ay
lo
r

E
xt
re
m
a

E
xe
rc
ic
e

É
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à
d
.

x
“

v
et

y
“

u
v
2
,
on

a
G

“
f

˝h
et

d
on

c

BG
p u,

v
q

Bu
“

Bf Bx
pv
,u
v
2
qBx Bu

p u,
v

q`
Bf By

pv
,u
v
2
qBy Bu

p u,
v

q
“

2v
u
v
2

¨0
`

pv
2

´
2u

v
2
q¨

v
2

“
p1

´
2u

qv
4

BG
pu,

v
q

Bv
“

Bf Bx
pv
,u
v
2
qBx Bv

pu,
v

q`
Bf By

pv
,u
v
2
qBy Bv

pu,
v

q
“

2v
u
v
2

¨1
`

pv
2

´
2u

v
2
q¨

2u
v

“
4u

v
2
pv

´
u

q



2
D
ér
iv
ée
s

P
ar
ti
el
le
s

D
ir
ec
ti
o
n
n
el
le
s

G
ra
d
ie
n
t

D
iff
ér
en

ti
el
le

Ja
co

b
ie
n
n
e

R
èg
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cé

–
S
oi
t
f
:
R
2

ÝÑ
R

la
fo
n
ct
io
n
f

px
,y

q“
xy

2
.

1)
C
al
cu
le
r

Bg
pxy

2
q

Bx
et

Bg
pxy

2
q

By
,

où
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â
ın
e

H
es
si
en

n
e

T
ay
lo
r

E
xt
re
m
a

E
xe
rc
ic
e
(s
ui
te
)

‚P
ou

r
m
on

tr
er

le
s
fo
rm

u
le
s

pii
q,
on

ap
p
liq
u
e
ce
tt
e
m
ét
h
o
d
e
à
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’à

l’
or
d
re

k
(o
u

8)
,

ay
an
t
le

m
êm

e
n
om

br
e
d
e
d
ér
iv
ée
s
en

ch
aq
u
e
x i
,

co
in
ci
d
en
t
in
d
ép
en
d
em

en
t
d
e
l’
or
d
re

d
an
s
le
q
u
el

el
le
s
so
n
t

ca
lc
u
lé
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â
ın
e

H
es
si
en

n
e

T
ay
lo
r

E
xt
re
m
a

L
ap
la
ci
en

D
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É
n
o
n
cé
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re

d
e
(E
2)

ob
te
n
u
e
p
ar

la
m
ét
h
o
d
e
d
e
la

va
ri
at
io
n
d
e
la

co
n
st
an
te
.

2
D
ér
iv
ée
s

P
ar
ti
el
le
s

D
ir
ec
ti
o
n
n
el
le
s

G
ra
d
ie
n
t

D
iff
ér
en

ti
el
le

Ja
co

b
ie
n
n
e

R
èg
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èg

le
d
e
la

ch
â
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â
ın
e

H
es
si
en

n
e

T
ay
lo
r

E
xt
re
m
a

F
or
m
ul
e
de

T
ay
lo
r

C
a
s
p
ar
ti
cu

lie
r
–
S
oi
t
f
:
R
2

ÝÑ
R

u
n
e
fo
n
ct
io
n
d
e
cl
as
se

C
2

su
r
u
n
en
se
m
b
le

D
Ă

R
2
q
u
i
co
n
ti
en
t
u
n
p
oi
n
t

pa,
b

q.
A
lo
rs
,
p
ou

r
to
u
t

px
,y

qP
D
,
on

a

f
px
,y

q“
f

pa,
b

q`
Bf

pa,
b

q
Bx

px
´a

q`
Bf

pa,
b

q
By

py
´b

q

`1 2
B2

f
pa,

b
q

Bx
2

px
´a

q2
`

B2
f

pa,
b

q
Bx

By
px

´a
qpy

´b
q`

1 2
B2

f
pa,

b
q

By
2

py
´b

q2

`o
` ||p

x
´a

,y
´b

q||
2
˘ ,

où
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