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:-*2..4.1, Solve t}‘;eh,he'aﬁ equation Ou/dt = k@zu/awz, 0<z <L, t>0, subject to

%(O,t)‘_o }t>0
ou '

o = t .
am(L’t) 0 >0

() _zb(:u,o):{(l] g:% RARORCUEE LS A
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' S ou L Pu . Bu . i
B k\—a*:;g- with %(O,t) =0 - o I
w(Lyt) =0 :
u(z,0) = f(z). |

For this problem you may assume that no solutions of the heat equation -

exponentially-grow-in time, You may dl¥o griess approprla,te orthogonality- p
) condltlons for the elgenfunctlons .

E

2,5. 1 Solve Laplace 5 equatlon m51de a rectanvle O <E S L 0 < y < E wﬂ:h the i !
following bounda.ry conchtlons e

—— I,

(0 »Qu(ofy = (), U(L.y)mo gg(m,oy_

g

o / @200 =0 3 (L,y) 0, ufw0)= {(1’ ‘jj% ay(w =0

-2
959, Consider u(z,y) satisfying Laplace's equa,mon inside a rectangle (0 <m<
L, 0 <y= H)subject to the boundary conditions ' i

8u(0,9) =0 . §2(e,0)=0

(L) =0 §loE) =)
( }, #(D‘) Without solving this problem, bneﬂy explain the physmal condltlon

under, which there is a golution to this problem

. {b) Solve this problem By the methad of separation of va.rmbles ghow thab e
5’ TE the method i ks’ only under the condition of part (a). B .

an arbitrary constant Deternaine 1 by"
1.5 11) subJect to

i ’\

§. (c) The solut e art. (b)] has
con51derat10n of the tlme-dependent hea,t equatlon (

the mltlal conéh’mon

“

' U(w,y,O) g(w y)

2 5.6. Solve i:ai)lace 3 equatxon ingide & sezmcu:cle of radius a(O <r < a, 0 < 9 <
ﬂ‘) subject to the boundary conditions . L ;

- 3’ (b) the’ dlameter is iusulated and u(a, ) g(@)

' 2.5. 8 Solve Laplace’s equatxon inside & cu:oula.r annulus (a < 7 < b) subject to
the boundary condltlons ' ) I

~ lﬁ% %ﬁ(a, 0) =0, u(b 0) g(B) - ,"',:. R
- 2.8.10, Using the maxxmum prmmplés for Laplace’s equatlon, prove that the. so— .:
© . lution of Poisson's €quation, Vi = g(rc), subJect to u = f(z) on, _the
e 5, bounda.ry, is u.mque

., Prrra— S - e ....,___. e
s o e

- 2 5. 15 Solve Laplace’s equatlon mmde a seml-mﬁmte stnp (0 <z <o 0« y < H )
* shbject tg the boundary COIldlthDs
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