
Partitives



What you've seen in previous classes :

(Cath) - fca)f : IR → IR , L' (a) = lim h
Xm fcx)

h-so

e.g. x'te
't

tatternative notation : f. Ca)

ooooGeometric interpretation :

µ"

instantaneous rate of

change
"



Today : f : IR
'

→ IR

(x.y) is f(x.y)

e. g . cos Cxy) text
Y

fxca,b) =

y
Kath 's) - Lca, b)

h

partial derivative with respect to × at Cass)

Lyla,b) = yea . bthl
- Ka, b)

h

partial derivative with respect to y at Cass)



Cx Ca,b) = n Kath . b) - Ka, b)

h

f, Ca,b) =

on
Ka .bthlj Naib) tphaisapeyne.is

#¥÷¥
:

""



Notation

if z=fCx.y) , we write

1×1 x. y ) = f×= 0¥ = ok, Ex,y) =L, =D , f=D×f

Ly Cx , y ) = f, = 0¥ = Tychy) = E -- Daf - Dyf

Question : how to calculate



Question : how to calculate

f. Cx ,y)
-
- Lion

""' Il" '" f. Cx ,y)
-
- Ling

'""Il" '"

Answer :

to calculate f× ,

to calculate fy ,

treat y as a constant treat X as a constant

and differentiate f and differentiate f
with respect to x with respect to y



Example : let fcx ,yl= IT + exit sincxy )

find f. (FI , l ) and f,(TE , I )

Ans :



Example : let fcx ,yl= Ite'T't sincxy )
find f. (FI , I ) and f,(FE . ' )

Ans : f. Cx,yl= IT + e'"
"

(y
') tcoscxy) (Zxy)

f. (FI . 11=1
-1k¥ -10

fycx ,y)
: + e'"

'

(zxyltcoscxykx)

e. WE ,H=
- + E- (Ex) -10



Remember the geometric interpretation !

÷÷÷÷÷÷
¥÷÷÷÷÷

##i



Example : if fcx,y)=ln(¥y) ,

calculate f× and fy
Ans :



Example : if fcx,y ) = In (¥y) ,

calculate f× and f,
ans : excxx" =x¥xs

tix.yi=¥I = IIT



Example ( implicit partial differentiation) :

find 0¥ and 0¥ if z is defined implicitly
as a function of x and y by the eqn

e×Yt sin (xty) -1 Xyz + z' =p

Ans :



Example ( implicit partial differentiation) :

find 0¥ and 0¥ if z is defined implicitly
as a function of x and y by the eqn

e×Yt sin (xty) -1 Xyz + z' =p

Ans : [e'" tsincxtyltxyztz
' ]= # ET) -- O

11

e'"ytcoscxtyltlyztxy Fox) -13£ - O

off = -e"y-cosCxty)-yzXyt32-2



Ans (cont) :

Fy Ee
"
t sin Cxty ) t xyztz

'] = Ey ET) = O
l l

EYx t cosCxtylt ( xz t yx EF ) t 3£ 0¥ = O
- EYx - cos Cxty) -XE

0¥ =-

YX t 3 Eh



Functionsofmoretrantwovariablesif
((x.y,z) , can define

& . Ly . fzcx.y.zt.yi.gg h

if ( ( x , ,Xz , . . . , Xn) ,
can define

I
' (Xz i

- - - I (xn (Xi . . . . ,Xn)= thigh ④l - '" 'Xn-I.Xnth
) -((x" .. . ,Xn)

h



Example
'

. ( (x,y,z) = coscxtyz)e*
)

find f× , fy ,

and fz
Ans :



Example : ( (x,y,z) = coscxtyz)#
"
z

find f× , fy ,

and Lz
( 4Ans : f×Cx,y,z) = coscxtyz) (2x)z - sincxtyz) e'

"
z

(x
') 2

fycx,y,z) = C- sincxtyzl) e z

fzcx,y,z)= coscxtyzle
'"
- sin Cxtyzlcy)e"

' '
z



Higherderivatives
consider Lcx ,y)

then f×Cx,y) is another function that

we can take a partial derivative of

⇐ 1×4,41=1*1×4) fxcxiy)
-

- fxycxiy)
" jeans part a✓ derivatives y

d t

same idea for Lyx , fly , fyxyyxy



Example : find the second partial derivatives

of fix.y)=1n(¥y) ( recall
,

that

gf. Cx.yl=
1- and fycxy)xcltxy) ltxy

Ans :



Example : find the second partial derivatives

of fix.y)=ln(¥y) ( recall
,

that

gf. Cx.yl=
1- and fylxy)xcltxy) ltxy

Ans :
n

- ( Italy) x

(* (xx) = - fyycx,y) --
-

(xcltxy) )' Clt Xy)
"

same
- X
-

p -Gtxyltxy
Lxylx,yl= L fyxcx,y) -Fyi



Clairaut 's theorem

suppose f is defined on a disk D

that contains the point (a.b) .
If

the functions f×y and fy× are continuous

on D
,

then fxycoyb)
-
- fye, Ca, b)

"

order doesn't matter ( in certain cases)
"

also true for higher derivatives :

for example , Lxxy = fy××=f×y× (under similar
assumptions)



Example : calculate f××yz if Lex,y,z)=e×YtZ
'

Ans :



Example : calculate f××yz if fcx.y.zt-EY.IE
Ans : f, = e×YtEy

(xx
= e×YtEyz

f××y
= e
"# Czy) + e'

"""
(x) (yay

µ×yz=e"
""
czyxzz) t e

"#
czz) Cy

')



Partial differential eqns

A PDE Is an equation relating
the partial derivatives of a function

Example : 8×4--1847=0
A solution to a PDE is a function

whose partial derivatives satisfy the PDE



Example : 8×4--1847=0
show that ucxy) = e'

'
sin Cy ) is a solution

Ans
'

.



Example : 8×4--187,7=0
show that ucxy) = e'

'

sing) is a solution

Ans
'

. u×Cx,y) ' e'
'

sink) uycxiy ) - e'
'

cody)

U××Cx,yl= e'
'

sin Cy) uyycxy) -- - e'
'
sin (y)

Uxxtuyy = O ✓
another solution ?



Example : verify that ucx.tl -- sink-at)

is a solution to the PDE III - a
'

Ans :



Example : verify that ucx.tl -- sink-at)

is a solution to the PDE III - a
'

Ans ! utcx.tl -- coscx -att-a)

uttcx.tl : - sin Cx - at)C- a) C- a) = - a'sink- at)

uxcx.tl : coscx - at)

uxxcx.tk - sin Cx -at ) ✓
Uff = a' uxx


