
Last class

f(x,y)=
.Erin

Clamnlim f(x) DNO ·

(a
,b)

For us : Im f(xt)= L if
(X,y) +(a ,b)

wher xn- a
in -> b

=T zu= flyul - L

(10 matter what sequence

Xn = n
, in = 0 zn= fla = 0 -0.

But xn= h
,
= En=

So no limit



But : f(xy)
=

wele

lim f(x,y) = 0

(xy)-(0,0

X= r cost y=rsint f(x)== sin(2)

So (f(xi))-

If X150 and no then r=- >0.

(z = /f(xim)m So

- [EnIm and z10 Kyrese
Th)

Show plot.



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



Partial Derivatives

Mechanically .

f(x,y) = e
* cos(x3yz)

To computeof pretend y is a constata

take a derivative with respect to X ·

↳= 2
*
cos (xyz) - exsin(x*yz) 3x=yz

This is called the partial derivativeof with

respect to x,

Ditto-e
*sin(x(yx

That's all there is to computing partial

derivatives . I need to explain what on earth these mea,



V= T
P = nRT/v as

before

P const
,
V-T line

P = 0
,
slope 00. Poo, sloe O

pressure increasing&

# level sets are lines

R = 0
,082ane

I mol gas ,
301

,
300K

p = 0,082 [T] =K

[v] = e

e.g. T = 300k
,
V =30l

P = 0 . 82 atm



Now suppose you lease temperature fixed but

monkey with the volume .

p = 0
. 082-

·
Pressure is now a function of V alone.

p

..on t⑨

~
v



And we can ask "how does the pressure change as V changes?

no

at V= 301, = -0 . 027 atm/

at V = 201, -0. 0615 atm/ (pressure decreases
faster)

Now put the T back in

=

Means "At temperature T and volume V,

if the volume increases the pressure

changes at a rate of

-T at



It's called a partial derivative because it

only talks about how a function changes when only
we of the inputs is changed .

/ = -0 . 027 atle

What if T=300K
,

V= 301 and we want to

decrease the pressure by 0
. 1 atm . How much

should we increase the volume?

Roush estimat= 0
.
027 : AV = -0 . /

AV = 3 .79

Check: 0 . 082 . 200 = 0
.
73 ish

It was 0 . 82 . This is close to what we want



Given our one mol of gas, at what rate

does the pressure chuse if the temperature

is increased of T= 300K and V = 500?

↳

-
0

.002 at

X
Given f(x,y

Ef (xayd isthe
-------

fo want
. X

↑rate of chuse of --> Y

if X= Xo) Y= Yo



Just like ordinar derivatives, we have higher order

partial derivatives

f(x
,y)

second portal derivatives :

= ExEf = fe

=

= Exf = fx

Pure mugia :

f(x,y) = x 3yz - x(n(y)

fx = 3xzyz - (n(y)

fxy = Gx2y - My

fy = 2x3y - X/y



fyx = Gx2y - 1/y

-
really to called Clairault's

Theorem and it has leguest,

defined here and atsdist
.
If fo adfe

the fxy = fix at 1x0,07

Maxwell's fanations (2 of 'an>

E ,
Ea
, Es components of electric field

Bi
, Bz , Ba magnetic field.

=



E is chase density . (Coulombs /m3)

= 0

By the end of the semester we'll knw where these

come from and what they many

These are examples of partial differential equations.

These goven numears processes

· seismic vibration

· ice flow in glaciers, ice sheets

· fluid flow (weather, ocean flow)

· E &M

· Gravity (g . r.)

· heat transfer

Any time you have a continuum and varnes ratesof



chase one interrelated,

2 . g . wave equation in 2-d,

nzz = c(uxx + 4yy)

u : height of menbune,

c : speed of vibrations

u = sin(2x) sin(y)cos(tot)
let = - ZOu

Uxx = - 4 d
4tz= axx + 4yy

Ryy = - 16a


