











































































































Heat conduction

Thin rod of length L
Study temperature ucx.tl

time

0 D

6 I

8 s is o initialcousin
UCO t u 4 1 0 t o endpoint

condition fix
temperature at

tr endpts

4 4 Jagga
mint

offal
Endpt condition is called homogeneous
means it's of
Initial condition is called non homogeneous














































































































means it's not o

Observations If u u solve du Kofu
they c u t Cruz also does
Ci ca const

If u u satisfy 410H u Litho
then so does Cid t 442
If u Cx 0 feel uz x o fat

U X o 42 x o 2 f x
But if u x o fix uzCx 0 fly
then 44 x Olt Cruz x 0 GftCzf

Strategy find building blocks aj 5 91.2
so that

qui Kofu ooxal too

ujco.tl uj htt 0 too
and form infinite seem

u it EI cjujlx.tl
where cj are determined later so that
u x 07 f x
If f piecewise smooth infinite sum converges
to a solin the solin is unique














































































































Now find building blocks

Separation of variables Educated guess

ujxitfg.fipuuctionof t

Want deuj k din

XATCH K X'CATCH

fCHgFII farFAE cdepends
only on x 0 9

0

gin c

It constant L
E x x

t
const

T tht XE XX














































































































Recall u 0,4 uj 44 0

XCOITCH XCUTCH 0

THEO Xco XCLI 0

X XXEkat
yep yep

and seek
non trivial
solutions

If X O
o XG AxtB
XO O B O
X 4 0 AL 0 A O

so no non trivial sol's

If X p co

X a'X sols eat e a

Er Xcx A cosh ax t B sinkax

Xo o A O

XC4 0 B

size
0 Bo

no non trivial sols














































































































If X a 0

X EX O

Xcx AcosCax t Bsin ax

Xo O A O

XC4 O B Sin al O

want B 0 want sin al

What should a be

want al nti n integer

a X YI
Immunize If duty and only then

X tuxthere are non trivial so's to
xca xc4 o

of the form B sin Ex

Not t's K X T for such Xu

TCH Ge
that

cu e
k It

Building blocks Unlxit e
k

sin nix














































































































Form infinite sum

ulx.tt É en e sin Ex
Want u x o fax given initial

condition

UG of E cusin Ex I fix
so

cut I f x sin Ex dx

coffsioff
Summarize To solve problem

one
410,4 UCL H 0

the
wait E bn e

klett sin nix

but fcxlsin Yx dx




































































It
ox's too

UCO 415,4 0

Find sine series for fx 25 on 0,5
but 50 Gift cheek

unit E so et sin x


