MAT 1322
Lecture \1

Funchions \n 2 variables
¢ y = §0) 15 @ function n Gne varioble
*now: 2= F(x,y) s & function in 2 variables
- f(xy) associates a z-value 4o every pair of (x,¥)
(z-value is often called the he'\g\v\ﬂ

Ex ) fouy) = Ix*-y 2
z)-F(x,y) : b-3x-2y (o p\one\
3) §(x,y) = sin(x) -costy)

20/03/20\71

Limits and comhnuity
In 30 there ore 60 woys o approoch +he top (or any po'm’r\

Ex 1) 10(!(,)() = eyt What does o limit leok like for $(xy) — (0,0)
Xyt
Pomain

A\l real tuples (pairs of #s5) are allowed except x=0 AND y=0.

When we study e limit of (x,y) - (a,b) in 30, we need 4o chaose a
direction tv approach the point from.
‘There are 2 noturo) direchons :
°along the x-axis (y=0)
°@long the y-axis (x=0)

FIRST: choose y=0: Different opprooches gwe differer
(Jl]sn?o Y x*-0* . 4 limits.
WERE X0 Recal] ColeT in 20
now, x=0 N N
Lim 1ol-y2 SR ‘
fX,Y)"(oto) OLT Y" B ’1 xlfto\- #l‘ﬂ\ = -o)

\/ L5, o0 - o0



In 30:

Ly exists only W +he limit from ol

The limit of a funchon
direchons exist ond are e some .

T-‘F we find ot lkeost 2 directions where Hhe \imits are ditferent, thon

we con say for sure the limit  Lim £xy) DNE at (o,b) .
W) 2o, k)

EX 2 p(yyy e XY Domain: only (0,0) isnt allowed .
X"+3y" O - RZ\ i(o,o)f

Step 1: go along X and y-axis First

(D) ¥=0 jalong X-axis (2) x=0, along y-aris
x+3@" =0 . BNT o g

m
(xy) 2 (0,0) (Y)=20,0) %4 3y 4

S“’CP 2: check Qlong o; diogonai :
 Instead of X=0 or y=0 we choose X =V

1,2
(xP30,0) x4o3xt A 4 el M

. the limit of £fOty) when (x,y) = (0,0) DNE

O¥her directions Yo approoch (e = (2,2
‘set x=2, go olong Y-QXis
-S4 Y= 3, 9o u\ongx-ax'us

GoelP

' dio.gonally
"on a parmbo\a

NoTE: R?= RxTR |, or +ha &) plone here



PRRTIAL DERIVATIVES
B D o) = X' y2 4 1y
fx = y3(4xd) + 8y (2x)

durive for X ¢ leave Yy constant (freat as o %) oand derive w.r.t. %

¢ darive for y: leave x as Constant
£y - x'-(3y%) + $x2 (D

Definition of o partial derivofive

w.rt. X - gx(o,_b)= Lim £la+h,b) -F(ao,b)
hn20 \\.

wr.t v:fyla, b= Lim £Co,bth) —-F(o;,’i\j
a0
%

\
rp(ll’h'a.l derivahves of § with respect 40 x or y ot (a,0).




