
Math 4200

Chain Rule:

 Suppose  and  are differentiable functions and Then  0 1 A œ 1 ‰ 0 Þ A

is also differentiable and   A ÐBÑ œ 1 Ò0ÐBÑÓ † 0 ÐBÑ Þw w w

Proof.

 Let    if  2ÐCÑ œ C Á C1ÐCÑ1ÐC Ñ
CC !ß

!

!

   

     if  1 ÐC Ñ C œ C Þw
! !

It follows that  is continuous at  2 C Þ!

 Let    if  >ÐBÑ œ B Á B0ÐBÑ0ÐB Ñ
BB !ß

!

!

      if 0 ÐB Ñ B œ B Þw
! !

It follows that  is continuous at  .> B!

We have   ,  and
AÐBÑAÐB Ñ 1 0ÐBÑ 1 0ÐB Ñ

BB BB
! !

! !
œ œ Ð2 ‰ 0ÑÐBÑ † >ÐBÑ[ ] [ ]

so       lim
BÄB

AÐBÑAÐB Ñ
BB ! ! ! !

w w

!

!

!
œ Ð2 ‰ 0ÑÐB Ñ † >ÐB Ñ œ 1 Ò0ÐB ÑÓ † 0 ÐB ÑÞ


