
Let's visualize some functions of X
. T.

f(x
,y) = x2 +y

Grap : (4 s Y, * = f(x
,1)o

(X , y = f(x) in old days

(x , y, x2 +yz)
z = xi

,fy=0

z = yz +fX = 0

*



g



e
. g . f(x

,y) = exp) -xi- yz)

-⑮
contour plat.
E

.



#



We can also have functions of

3 vacables · It's had to graph then

(don't have t dims)

But we ca still talk about level
sels,

F(x,yz]= F+z2

Level set v : splice ofmag r.



14 .
2 Limits

,
Continuity

Why do we core about limits ?- is theman suspect
.

averagerate ofchangeh-x()

but put h=0 #) & oops

We can still ask what happens as no o

not defined at x= 0

But time s = 1 [ii]

We need limits to define deivatives ofmultivate
frectus

so we might as well talk about

them now .



f(x
,y) = X is a

for function,

x2+yz

x = 0, 4 =08 ,
uh oh

,

not defined at 10
,0)

We can still ask whether lim f(x
,e) exists.

(x,y) =(0,0)

Contr plot :

12

X↑:



y =X = 1

4
= - x

-

x= cost y =stfort=in

~
most yousnt sure! (doesnotdepend on o

MATLAB

-
lim f(xst = L

T (X,y)- (0,03

- means what?



-> sequce of inputs
(xn

,4n)
X- 0

Yn -> 0

lim f(x
, z) = L

zn = f(xn
,yn) (x,y)-> (a

,b)

needs EntL

&mutter what sequae barnick.

* limit doesn't east.



flat
htt

#
Still %

Xn-> 0 X*50 also

In - 0 ye-O also

=Fi- 0 (continuity

-in f(xmin) = In

Squeeze Theoram -0 = flynin)- 0.
- -0



Plot this in Matlab.

To showlim fixy) does not exist, one

(x,y)=(a,b)

approach : find two sequences Yet a na

yn->
b -b

Ye

such that En = f(x
,
in

= f(En)

-L E L LFL

e.g .

f(x,y)=

f(x ,
mx)=4

= - -0onee
axz0

f (
,
0) = 0 for all n.



x =y= (x =0)

=(test)
f(x) = E

Continuity :

We say f(x,t) is ats at lab) if

Im f(x
,y) = f(a,

b).
(x,y)+ (b) as=

It's a question of approximation , contee
(x

,yn) -> (a ,b) [
flysun) -> flab)

↑
errorth inputs small-

errori
outof the



Continues functions : (of X
, 7)

1) constants
,

2)x

3) y

4) soms, products, diffeces rects functions

f(xy) = +y

f(x,y) = 1 +xy

f(xyy) = 1 + Txy
4) polycoming i X,7

5) old friends : sin, cos
, lay exp, acter

on thir dowars

6) quotientst on dom (sl

7) national functions


