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Def: Given f(x ,y) ,
the partial derivatives
-

of f are

↑xhy)
- f(x)

fx(x , 2) =i

and

fo(x ,
7) = himth l

if the limits
exist .

-



Geometric interpretation of fx (a
,
b)

-

Let C be the curve created by intersecting

the plane y = b with the surface z = f(x, 3) .

Then
,

Exla,
b) is the slope of the

tangent line T to the curve
<

at the point (a,
b
,

+(a ,
b) .

/slope
= fx(a ,

b)

#ath,b) - flab

z = f(x,y)#
(a ,

b
,
0

X



owtocalculate fxanda a
a constant and differentiate f(x,7)

with respect to X

· To calculate fy ,
regard x as

a constant and differentiate f(x,7)

-witha+ x

fx(x ,y) =
5x y + 4x - 0 + y

= 5xy+ 4x + y

regard
,y

constant fEdifferentiate
with respect to X

6xy + 0 - 1 + X

fy(x,y) =
= 6xy- 1 + X

regard, tantt



#otation:Here aresomeequit
a

fx(x,y) = fx = E = + (x, y) = Dxt

-R
↳sin(xy = coslyx

= cos(2xy") · Zy2

= zy"cos(2xy2

=sin(2xy = cos(zxyx

= cos(2 xy4) · (4xy)

= 4xycos(zxy)



cos(xy)
Ex: f(x,y) = Xe

We have :

cos(xy)cos(xy)
+ XC · (-sin(xy) - y)= 1 . e

cos(xy)
cos(xy)

= C
- xysin(xy) e

And:

= xes! -sin(xyl
cos(Xy)

= - xsin(xy)e



#te: One can define similar partial

derivatives when more
variables

are involved.

Ex: f(x, y ,
z) = zxy + sin(Xz)

E = 2zxy + cos(Xz

=
Xy + x(os(xz)

Notation : Given f(x ,7) we can

-

differentiate
f and fy again

X

second partial derivatives :

to get the-

#
(fely = fo=)=



Ex: f(x,y) = 5xy - 10x

= fx = 10xy-20x first⑫= 1x y2
partials

secondeas

·
Ifely = fey= = 30xy



Sairat'sthereis defined

on a open disk D that

contains the point (a ,
b).

·e ,
then

totIf fxy and fex both

exist and
are

continuous

-

Ex : You can
take higher order

-

tives
also

deriva

f(x ,
y) =

Sx y - 10x

fx = 10xy3-
20x

fxx = 10y- 20

=
303



&ef : A function f(x , e) is said to

be differentiable at (a,
b) if

-

there exists an open
disc D centered

at (a,
b) where fx and be

exist and are continuous on D.

z z = f(x,y)
&

↳

·
of differentiable,

but the above

-eplies it .



e a differentiable

function of X and y on its domain .

Let X = X(t) , y = y(t)
be differentiable

functions
of t on

their demains.

f

Then , f
EI

t t



Ex: Let z = X - 3y + 20

where X = 2cos(t) , y = [sin(t)

Findd and evaluate it at t=

#
= (2x)(-2sin(a)) + ( - by)(2coxt))

=
- 4xsin(t) - 1ycos/t)

=

- 4(2(os(t))sin(t) - (2 (2sin(a))(cos(t)
=

= 32 cost) sin(t)

(=y

=
-32c()sin()

-2..E = - 16



ire a differentiable

function of X and y on its domain .

Let x = X (s,
t) and y = y (s,

Al be differentiable
their domains.

of s and t un

functions f

We get two formulas :

↳·
and

f

↳⑭
stS



EX : Let z = e*sinly)
-

where X = st2 and y = st.

Calculateand
-

-
= esin(y) . A + excos(y) - Ist

= ets in (st) · t + etcus(st) . Est

+
=sin(y) . Est + excoslyl . s

estsin(st)
· 25t + etcostal s



You can create many
chain rules

-

Ex : Suppose you have w(x , 3 , z)
-

and X = X(s
,
t) , y = y(s,

t)
,

z = z(s
,
t)

Then :

-

·


