1.4.7. For the following problems, determine an equilibrium temperature distribution (if one
exists). For what values of 3 are there solutions? Explain physically.
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1.4.7. For the following problems, determine an equilibrium temperature distribution (if one
exists). For what values of 3 are there solutions? Explain physically.
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2.3.3. Consider the heat equation
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subject to the boundary conditions

u(0,t) =0 and Ly ) =0:

Solve the initial value problem if the temperature is initially

(a) wu(x,0) =6sin 27L"—r

dretisn & vomaciie )= Py ) i

Qurgtiy= H, §C )

0 Yok

A

~

- (.?”c;c\ < i
G 3B

whot A b5 e covplak, Tk Sfleon Tt

ol -AK'G AN wmd )= ~A R
d { ! :

~

The qonal sSwkims o e oo wmj ibrushal o,%w\%m’s

(% -2kt
—K&ﬁfﬁ—hﬁﬁ—%&ﬁp(@*&f&—%‘ﬁwg—&i
(

\"4

"lkbwméw} onditims ot @ ane MW Iu.Panudun

QL) = B4}l <0

fue BF0 thon swfFlo wlis  Bilenw fagna, .

C’mw'rﬁ& A= ’\‘%"f"




Hu peitim ?ﬁmotp{y. Hon Ladsy o a (juuu;& oluki oy
er‘mmjr eqccati ot Gt e
fo Yyt \ Wm‘)

wwide sakislier Hin bosundary coudidon.
To kit Hla, ol cotbibion i, naad

wlx,0) = Zi%n%m(‘“%) < Q,Mn[‘b’\fl‘)_
n=|

Promt ’i‘uwx%w)w\mg B\ Mo s fuwcdion, m“mmo\mﬂdlé
Whor Hhat Hie m)l} MA-3pr0 SRt By, 0LUATS. sghus 429
oud Pk B =,

TL\W ?.ZFY'

~L" t Anx

W)= e o5

x o (O ot 3117(.
WQ)= 7 en%( ',;') Loy’ —

n=|



Recaldd S ,
T (Hp) = dik oy bt Ty d Aa p
Sin(k-f) = MAdanh = Wy 9
90 fat
<} ~ - NP Y
1] '\’
%«bﬁ%ﬁciu‘? yheldy
3\ " ! M_X (}*'n\u
L L
g L i ,}\4_ © i m=3
0 |L(g-nt
~ v
-
0 L e a
L 0 4 L=J

¥n) \n -
nn L%m,n. \’to‘a (3-nin \) Sthanarisg
T O TN
“(amym )Y 2 (=1 S\ W S W
@‘W\TL v




‘ (3 1) ig o o is odd
Mmo) ance N -y =

. whaa MU S5 even

4 4 ~

—u-'-ﬂ\“'

Bz 1 B g e N eww

V) GGV‘ N old

\ rb
(3., &) ' M o\
= (Aani) JI’ v A ¥4

L 7] f'v‘(‘ N odA
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using Plots

b(m)=16*m/(pi*(4*m"2-9))
g(m,t)=exp(-(2*m*pi/L)"2*k*t)
phi(m,x)=sin(2*m*pi*x/L)
u(x,t)=sum([b(m)*g(m,t)*phi(m,x) for m=1:5])
ud(x)=u(x,0)

L=1

k=1

xs=0:0.01:1

plot(xs,2*cos. (3*pi*xs/L))
plot!(xs,u0.(xs))
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*2.4.2. Solve

du 9%u . ou

= =k with ==(0,t) =

5" ram T 5 00=0
‘U(L, l) = 0

t(e,0) = flz).
For this problem you may assume that no solutions of the heat equation exponen-
tially grow in time. You may also guess appropriate orthogonality conditions for the
eigenfunctions.
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2.5.1. Solve Laplace’s equation inside a rectangle 0 < z < L, 0 < y < H, with the fol-
lowing boundary conditions [Hint: Separate variables. If there are two homogeneous
boundary conditions in y, let u(z,y) = h(z)d(y), and if there are two homogeneous
boundary conditions in x, let u(z,y) = ¢(z)h(y).]:
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*2.5.3. Solve Laplace’s equation outside a circular disk (r > a) subject to the boundary
condition [Hint: In polar coordinates,
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