
Prcbld I (20 lolnts)
a) (5 poials) Using the gddation 6mlid for Ireadr€ polrnmials, prcve ln€ idddry:

)P"(6sa) =:sin(aD_

b) (5 poi s) D@onlose I to l]le sM ofthe r46dre !o1yn@iars,
c) 110 loirts) Usins 6dis fion a) md b) show dFt
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Problem 2 (35 loinls)

!) (15 points) Usins dE seneration tunction O(r, r) = . ' ' " = )  x - ( J )  . d e r i l e N o

recuence Elations for polynonials &.

b) (15 point) Using 1he ricurenc€ Fhlions, show that th€ ditr€Fntial equation lor &
looks like 2r'Lt+r, = 0 .

c) (5 points) The poly.onials &(rl de very closely lelated to one of the fmous"
polynonials we discu$ed in class. What is this relationl
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Problen 3 (r5 points)

sho* th* i( r p'ir,(p)p,rp=2r,rrl

(  r  . * t 1 ^  p : e J e  =  \

,  )  r .  1 ,  (
:  =  l ? q J r ( ( )  l d t  -  J

i d ! ' "  
- -  -  "

.  3{ ( i )  l "  -  3 'J ' r i )1"
= J,u) " i , t l )

e ) " 1 ? ) a ?  -  ) :  u b : ' - )

{1)1",:: ll

ls':.,i)l

; -  l1d1' : r l

, 15 "J " i 1

lj

) 3 .

=  2 1 ,



t9b13Ej (r0 p.i t

a) (20 points) The Laplace equatioD in cylindncal coodinates

1a (  at \ ,  1a1u a ' � r

Sepdte de vdiables, dd then w;G dan the Cetnl
*?rersi,r for de tenpeFnrre disnibution in a se$i innnne
half-cyllnder Ghown in the pic.urO, if all its vstical sides tre
naintained at T=0. with non zero t€mperarure in the bolton.
.Airr: youi answer wil be a serles of prcducs of tunctions ol
/, /and. with sone coefricienlc).

b) (l0 points) A$usins Lhat the tenperatun distibution on
the bouon n T0(4 d=ir)c(d, sriie down nle expEsionGl

for Lhe coefficienr in rhe solution sdies in tems ol lunctions f dd s.
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