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14.4 Chain Rule (CR) diff:differentiable 14.4. I
Thm=Theorem (afact)
Lor=Corollary (follows from athm)

ImIf. w =f(x,y) is diff

are diff W.r.A. A

then* is diff. w.r.t A

and

aW(z) =fx(x(t),y(t)) x'(t) +fy(X(x),y(t))y'(t)
dt

inother notation=2 +t or

w =f ( S y ( Ear-Y - Y W
⑧

+zw
T =

2xdt thinking-
- I Land
·x=x(t) y

=y(A)
-

ImIf.w =f(x,y,z) is diff

x =x (t) and y =y(t) and z
=z(A) are diff W.r.A. A

then w =f(x(t),y(t),z(t)) is diff. w.r.t

and w =+ (X 1 y I -T
Y

↳+l -

⑧ DOEX I

Inm If: W =f(x,y,z) is diff.

x =g(r,5) andy =h(r,) and z =k(r,s) are diff.

and
then W has partial derivatives wr.A. r and s

W.Hi W =f(xi+ -z

zw =w+1AND E= Es

Ank Ifw
=f(x,y), can view w=f(x,y,z) with a a constant function of Z

and apply thm 3 to get Cor4'below). Let's think out
Cor5 is similar, with w=f(x). before pecking



Inen "was"partialdetect arathers)
are diff. 14.4.2

and
T2:W =f(Y iw

zw=w AND zw =w+
⑧

cor If W =f(x) and x =y(r,5) is diff.

then W has partial der, wrt rand's

and

:W =f(x)
↓

zw d &X
AND zw--Er -=de2r 25 d

#Do Ex2
-

it Differentiation]

Am If F(x,y) is diff. and

the equation F(x,y) =0 defines a diff. function of X

I think of as: a diff. function y =g(/X))
then

-

do notneed
=- e to find t

atany point where Fy F0.

Am If F(x, y, z) is diff. and

the equation F(x,y,z) =0 defines a diff. function of x and y

I think of as: a diff. function z =g(x,y)
then ↑

do not need5 == Ex and82= e to find t

at any point where F.F0.
⑧Do Ex3 andEX4



14,4.3
#1 thm 1 /Thm 2.

X =cos O

Let W
=xy +

y + x=and: y
=sim Q

&

z =02

1.1 Express - as a function of 0.

1.2 Evaluate /o= :
, )

n

1.1 T1

zw =

..



4. 4,4

2 This(and:cor4, cors)
Letw =xYy +y2 z3 where

t
=sett
z

=rs sin t-

-Evaluate
65

When: =2, S=1,
A =0.

->
a

-



14.4.5
Implicit Differentiation Examples

=x3
Find I if x3 +y3 =bx.

soln. x3 +y =bxy x
+y3 - bxy =0.

So let F(x,y)=

I

*Find if x +y + z + 6xyz= 1.

solnex +y3 +z
+6xyz =(-) x +y3 +z +6xyz - 1 =0.

So letFIx,y,zen


