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,—._.ac_.mE . For a regular Sturm-Liouville problem

(i) The Q.mm:cm?&. are real and to each eigenvalue there corresponds a
single eigenfunction unique up to a constant multiple.

(ii) The eigenvalues form an infinite sequence Xy, A,, ... and can be ordered
according to
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w rod extending from x =1 to x = ¢ has end temperature

given by

u(l,t) =u(e,t) =0, t>0
and an initial temperature distribution given by
u(x,0) =f(x), l1<x<e

No sources are present and the rod has constant density p and specific heat ¢

but its thermal conductivity K varies according to K(x) = x2. TN
X 748 The equation governing the temperature u(x, t) is
9 |
c,pu, = -a——(xzux), l<x<e, >0 (1) -
x | | |

To apﬁly the Fourier method to find the solution let u = X (x)T(2). Substitut-
ing into (32) and separating variables gives |

T 1

—_— e — 2’8—
“Pr de(xX) A

where — A\ is constant and

X(1) = X(e) = 0




Thus T satisfies the equation | | | @ |

and X satisfies

. |
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4) 2.)
The ordinary differential equation & and boundary conditions h define a
regular Sturm-Liouville problem on [1, e]. To determine the eigenvalues and

sigunfunctions we rewrite as
‘¥ Exampleb

ind recognize it as a Cauchy-Euler equation with auxiliary equation
n(m — 1) + 2m + X = 0. The roots are

m= 14 1-2 () A
| Y

[f A =i, then the roots are m = — 1, — 1 and has general solution
X = (A4 + Bln x)x~'/2 Applying the boundary conditions (33) gives 4 = B
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Applying the boundary conditions again gives 4 = B
he roots are complex and P has general solution
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Ehot we have bhe solusdiong

&) U, (%)= B, e"‘%*sm@nx

W hove Pn ore Lthe solibions ol

=&
tom P 5

(f, .st tRL.... )
% All &\w\ chiont d.ggp:ued lmo 60
Sont e (D ,@ and ) . Moreover,

Py the Superposifior Prucipl, also

2
Wix, ) =5§Bn g¥nt S/nuPuX
/

satisSiet (1) ,@) amd (B). Moreover,
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°st e« cirCtelor membrane 0% boad s R.

@ lee = cz(u','c); +Ug.1)

@ uURY=o (§ixed Boandargi
B L0y, =S(%) (inibal deflectisn
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L.ISIM3 Pelqr Qool‘clihcdec,de_ﬁ.\’neal E%
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W k) = 3, (2 n), ‘ G

where dp= 4, R are the Solubions of
the equake. Fo (AR)=0(see Example,?j
(Scafor Product =*

P (B3) = § %) ) edn)
‘Bé‘&solvima alto @ S thote value¢
amd wsSing Suppossbion we Llwd
that also% T N
{1) Ulrd) = ?(A.n_ Coh Sty Ensin%éjgo(%‘ff
s e solubew Swl@u}’;u% @ mn&@_
Mereover B ;s SwM%&e«Q,i.e.

L 00,002 2 An o (S22) = S0)

R
: Ans ol Coprg fdn
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Tn $le same wou we Joud thal @ »Q
Swl-;&%-:e& '} | ¥
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Cxoblems - Lectune &

Find &he eigenvalues and nermalized
eigen funchions 4o the following problems

) -¢>"='\¢,o<x<2, ¢>’Co) =@e)= 0,
L) -@Y=a¢, 0<x<t, @lo)=gle) =0,
¢) bp!) =g, 1<x < #) =) =0.

éf A rod e,xéeml.‘nﬁ Sreom X=1 Lo x=€ Ras
- 1t ends maintained ot a consgtant
 Zero deghees,and the initial temperatus
clistaibution in the nod is given by $67),
14X <€ . The rod has constant density &
 and constant specific head C, bud ibe
Hrenmal CD,V\JMc-LWi% vomes via K-‘-Xa)
1<x <e, Foumulale an inibal boun
Value proBfem for e tempenature Uex,¢)
in the rnod, amd solve the Problem by
- e Fouxien metlod.

3¢ Use Lhe Founics methed Lo solve Ly
S.gllovoiwg Proble m |
Ude SC U —cl'U | Oex<R, ¢2),
iuw,e) SU(Lt) =0 ) t>0,
LiGx, 0):*6@)“;(‘&‘0)20) O< X</,



Yo Solve the Sallowing problem:

{ o U4 o
Uy 2TUgx y0sxst, 420,
:.zc«;g_—):o ) €20,

L () = =AU, £) , 30

‘u(x,o) = 160, 0sx21,

. 4;) Give Pﬂ&ﬁml inbep‘ceéaéion o} all
teams of +hns Probfen,




