_.Maths 1V, Analyse (Printemps 2011) - Fiche 6.
Exercice 3.1.
f: RP > R
1. gk | f(a+h) =f(a) +df(a).h + % d*f(a).h? + o(| |h| |?)

2. g(xy)=g(2,2) + hdgox(2,2) +kdgay(2,2) + ¥ (h*9%gdx?(2,2) + hkdgdxdy(2,2) +k20*gdy?(2,2))

+o(][(h,k)[1?)
étudier RT — S2.

R = 0%g0x?(2,2) S = 0%gdxdy(2,2) T = 0%gdy?*(2,2)

€XCOSX-y

(th)d2fa.h

Symétrie de la matrice Hessienne dépend du théoréme de Schwarz.

g: R? > R

xy) = excosii(x-y)

a=(2,2) €D,

g est de classe Coo sur son domaine..



0g0x =ex cosx-y+sinx-ycos2x-y

dgdy =-ex sinx-ycos2x-y

0%gox*® = ex{-sinx-ycosx-ycos2x-y+2cosx-ysinx-ycosx-y+sinx-ycos4x-y}

02g0x22,2=e21+1=2e2

0%gdy? = -ex{-cos3x-y-2cosx-ysin®x-ycos4x-y}

d%gdy® (2,2) = e2

02g0xdy= -exsinx-y+excosx-ycos2X-y+2cosx-ysinx-yexsinx-ycos4x-y

En (2,2), 02gdxdy=e2



f((2,2)+(h,k)) = f(2,2) + (0gdxdgdy) hk+ 12 (h,k)0*gdx?* 0*gdxdyd*gdxdyd*gdy? hk

f(2+h,2+k)) = e2 + (€20) hk+ 12 2e2h?-2e2hk+e2k? +o(| | (h,k)] )



f(2+hu

a+h



,2+ku

a+h

) = 2+ e2h+e2h2-e2hk+e2k22 + o(| | (h,k)| |2)

h=u-2

= flu,v)=e?+eX(u—2)+e?(u-2)?-e*(u-2)(v-2) +e2v-22 + o(| | (h,k)] |?)

k=u+2

Exercice 3.2.

f: R > R C*(R)
: R? > R

(xy) = fx-f(y)x-y Six#y

f'(x) six=y

On fixe (a,a)

dFo0x, 0Fdy en (a,a) ?

0f0x (a,a) = limh—0Fa+h,a- F(a,a)h=

limh—0fa+h-f(a)h- f'(a)h =



limh—0fa+h-fa-hf'(a) h? = (*)

f(a+h) —f(a) = f’(a)h + f”’ch22!

c entre a et a+h.



Or f est de classe C* sur R. Dong, f “(a+h) tend vers f”’(a) quand h tend vers 0. En particulier, f"’(cu
v
a+h

) =2 f’(a).

(*) = limh—0f"ch?2h?=f"a2



