
MATH 10C: Calculus III (Lecture B00)

mathweb.ucsd.edu/~ynemish/teaching/10c

Week 5:

homework 4 (due Friday, October 28)

regrades of Midterm 1 on Gradescope until October 30

Today: Partial derivatives

Next: Strang 4.4

:



Limit of a function of two variables

Def Consider a point la , b) c- IR? A S - disk centered

at point (aib ) is the open disk of
radius 8 centered at (ad )

f- ÷
{ Hey ) I (x- a)4- (y

- b)2<82 }

÷

Det
.

The limit of flxiy ) as Guy ) approaches Ko , go) is L

Iim flay) =L
(Xy)→ (Kayo )

if for each Eso there exists a small enough 8>0 such that

all points in a 8- disk around Kayo ) . except possible Kayo ) Itself ,

ffxiy) is no more than E away from L
. ( For any Eso there

exists Do such that Iftxiy ) - L / < E Whenever VK.xoj-ily-y.jo 8.)



Limit of a function of two variables

This definition ensure that if tim flay ) =L ,
then

(x , y)→ (Koiso)

any way
of approaching Ko , yo) results in the same Limit L .

( Another ) example when the limit faits to exist :

tim
ix.g)→ 10,0)Ê¥ does not exist

f- ◦
= Yz

• approach (o.o) ulong the

line x --0 ; on this line 0.92
⇒

= 0

• approach (o.o ) a long the Curve

✗ = y
'

,

y?y2
Eu

= É



Computing Iimits
.

Limit Iaws

Theorem 4.1 Let Iim flxiy ) =L ,
tim 9kg) = M

,
C - constant

(xiy)→ (aib) (Xiy)t(ai b)

• Iim c-- C . Iim ✗ = a • Iim y = b

(xiy )→ (ab) (Xy ) → (aib ) (Xiv ) -
' (aib)

• Iim ftp.y/t-glxiy))--Lt-M • Iim [ flxiyglxiy )] -- LM
(xiy)→ Cab ) (Xy)→ faits)

• 1f M¥0
,

Iim À = ≤

Cxiy) → Ca ,b) 91×19 ) M

• Iim [ cflxiy ) ] = CL
G.g)→ (aib)

• tim . tim
IX.y ) → (a.b)

{H" ' })]
"
= Û

(× , g) → (a
,b¥(Î =À



Computing Iimits
.

Limit laws

Iim
(Xy ) → (o.o)
# = l'm 2=0E-✗amples TEY txiy )> Kao )

Iim
Key)→ ( 1,2) (

X2 -1 xy + y3)
2

Iim
=
Hi
tim
""7)→ Hy

t'
<
+ "ytys )

'

=ÏÊ
( Iim ( x2 -ixyty

?

] )
"

(Xy) -4421

V3 / imx - Iim y
=
ÜN

( ( Iim x )?- ( Iim
ix.g)→ a.a)

× ) / "
"

m Y ) + ( Iim g)3)
2

lxiy)→( 42) (Xy ) → ( lez ) (XY)-442)

=

V3.17
= =

1-

( [+ 1.2+2
" )
"

121
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Continuity of functions of two variables

Def. A function fcxiy ) is continuous at a point Ca , b) if

( i ) f(a. b) exists ;

( ii ) Iim Flay ) exists ; and F-7§ :
Hey / → (aib)

(iii ) Iim flxiy ) = flaib) b C

Hey /→ Ca , b)

Properties
t

.
1f flxiy ) and qlxiy ) are continuous at Ho , yo ) ,

then

flxiylt-glx.us ) is continuous at Cao . yo )

2. 1f 4K) is continuous at do and Yly ) is continuous at yo ,

then ffxiy ) --4k)Y( y ) is continuous at Ho , yo )



Continuity of functions of two variables

Properties (cont . )

3. 1f glxiy ) is continuous at (x . . yo ) ,

and FA ) is

continuous at 2-
◦
÷ gtxoiy . ) ,

then

foglxiy ) = flglxiy ) ) is continuous at ⇔ . yo)

À
:

Au



n

Continuity of functions of two variables

"94es )⇔
Example

(xyxy + yyz
: 3×-9 Is continuous on 1122

flglxiy ) ) Hz ) = TZ is continuous for all z ≥ O
" =

fil≥ -y )

so t3x-y is continuous for all (a. y ) such that 3×-9>-0

Simi tarly ?
"""
si + xy + y

> is continuous on À

f17 ) = ¥ is continuous for all 2- =/ 0

flgtxiyl)

so
"-1 is continuous at all (xy ) such that à+xy+j≠o
= ( x2 txyty

> Yfpfxiy)

Jake Ho , yo ) - ( l2) .

Then 3 - t - 2--1>0
,

12+1.2+23--11=10
,
so both

f, and fa are continuous at ( lez ) and thus

Iim
ix.g)→ µ ,, ,

f. Hey) f2 Huy ) = "
m f' "' 'Y ) / Imtzlxiy ) = f , / 1,2 / f24 , 2) = / ✗¥"' " '"l' 127 (any) -41cL )


