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Multivariable Calculus — Part 13

Schwarz's theorem (symmetry of second derivatives)
h
UQR open |, gi M%R

1t all second—order partial derivatives exist (at all points e U )

and they form continuous functions U —> R |

Then: 1
95 (%) = %C (%) forall ¢} and TelW
— x or a ¢, an X
IX; % Ix;Ix; J
- 50k,
Proof: For h:Z, L=1,J=Z, X=0 Idea: /N _S;(X,,g\

e

s(hh) = F(h,0) = $(0,1) + £(o,0)
- YV N
o (hih,) ~u(0,h,)

nean value theoren . gu(g 1) = L( (g h,) - (E 03)

(&

P
¢ \'\x' gxlgx1 (';, 51) with  §. between Oand h;

V

mean value theorem

= |

RN ARSI I CL)
v(hh) -v(h.0)

mean value Theorem

=T 3 = (B - Z0.y)

2

mean value theorem ﬁ)l
= L . ,j:x (\J“\;)D with v)i between 0 and L\;,

L

—> axgx‘(g'm gxi';(x (U*'”)D

continuity



