
Announcements
.

1 ) Office hours change : no office

hours Tuesday ,
office hours

Thursday 9- 11 AM

2) Practice problems for Exam I

available under
' '

Assignments
"

on Canvas .



The Wronski an and Linear Independence
.

IF fg are defined on an

interval I and there is a

to in I with

ftto)gCto)-gftoHto)=0

numeratorof the quotient rule(
for Fg )



then f and g are

linearly dependent

On I .



Complex Numbers and

Linear , homogeneous .

second

order equations or

what if the roots aren't

real ? ( Section 4.31

( Not on Exam 1)



The Heat Equation

Temperature

vk.tl
at position

X and time t in a thin rod

given bif(xH=koa¥€

where K ? 0 is the " thermal

Conductivity
" of the material



Wishful Thinking :

.

I wish that

u( × ,
t )=f( xlglt )

for some real - valued

functions f and g .

Rewrite the heat equation .



¥ =¥ ( fugit ) )

= fcx ) g
' Ct )

otxta = off Cfangiti )

= f
"
( × ) ga )

( t is a constant with respect tox ,

× is a constant with respect to t )



The heat equation

becomes

f(×)g'Ct1=kf"Cx)gu£
Dividing both sides by

kfcx)gCt ) we get .

tsstttfI'M
K fcx )



Since × and t are independent

variables , the only way a

function of × ( an equal

a function of t is if

they are both constant !

So there is a number d

wittests .



2 equations to Solve :

1) lg SIH =D
.

gal

Multiply by K to get

5¥+ ,

= 04 ,
integrate

with respect to t .

we get

In g Ct ) = akttc ,
so



Exponent ating ,

gCtj=£k§

2) f"*×:
f

"
( × ) = dflx ) and

f
"

( x ) - df(×)=O



We know how to solve !

Suppose fi ) = em .

Then f "CH= RZY so

we

get(9+2)=0 and

F- a , so

r= too .



Q : what if a < o ?

Are there still solutions

when r is not a real

number ?

If 4<0 ,
then - dso .

.

If weKtf(×j=sinl€
f "( × ) = - dfsinlfdx ) )

,
So



f "Cx ) - off )

= - a ( - sin ( Fax ) tsinlfoxl )

= o
-

So there are still solutions

if d < 0 !

Could also find a solution

in cosines : f(x)= cos ( Fox )



Since our original solutions

were supposed to be

e
" where

r=±iF
,

there Should be a connection

between Cm
,

Cos ( Fa x ) ,

and sin ( Fax ) .

0<0 gives r imaginary !



If it Fi ,

r=±F ,
do

,

r=±iF€
nation : Maclaurin Series !

exe Io¥vos*Iot¥I
•

( . ,f×2H '

sink = ←
.

u
( 2nt 1) !



Next time : Calculate

ed for × EIR!


