V1. All the eigenvalues A are real.
B .Thew exist an infinite number of eigenvalues:
Al < A <. </\n</\+l<

a. There is a smallest elgen\-alue, usually deyoted /\1.

b. There is not a largest eigenvalue and A\,, -\ 00 as n — .
V3. Corresponding to each eigenvalue A,,, there is ah eigenfunction, denoted

¢n(x) (which is unique to within an arbitrary multiplicative constant).

¢n(x) has exactly n — 1 zeros for a < x < b.
. i 4] The eigenfunctions ¢, (x) form af"complete™| set) meaning that any
piecewise smooth function f(x) can be represent§d by a generalized

n=1

Furthermore, this infinite series convergef to [f(a+) + f(z—)]/2 on

for a < x < b (if the coefficients a, argfroperly chosen).

V5. Eigenfunctions belonging to different eigenvalues are orthogonal relative

eo/,'-,k o

—po (.lg*)/d:z:|2 + f:[p(dqf)/d;‘zf)2 — q¢?| dx WNvees ‘o

b 3
2 o
fa d20 dx

where the boundary conditions may somewhat simplify this expression.
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Ly) = +— [p(z)—‘/] + q(x)y.

— X \0‘ — oy P ) + A é{\ A'}(,
o RV _ * S A ) S
Tuat s
[ e
- —‘LL\(\C%)IC%? - US o 0 T A o
A= (GO 5 DN\ - N T
A KR S @™ dnn N

' quuu!cu¥ }Qm b-a boumdnvu\ W:l":o‘ﬁ-- [ M .

- [)Mlﬂg + fab (pd®) dx)?> — 7] da -4", <o

b . (S
fa G2 dx Fo‘za‘l*ta.;

R dogiot



Fov- emmﬁ«to

M«MWMWM

'\7\@\?’ Hos /‘ts’kh(ﬂr ?(40 ord

Huis v Taomhw

Me a mek 1;vo’\MMM AT Yors M\g{w\-wmﬁ\'

EAPOR. SEW

o v ~\-(, \AMM

Y e,

2] Heta—6eWne, o

5.3.8. Show that A > 0 for the eigenvalue problem

2 7.4 2
T a—ao=0 with Loy=0, 1)=o.
dx= dx dx

Is A = 0 an eigenvalue?

5.4 WORKED EXAMPLE: HEAT FLOW IN A NONUNIFORM ROD WITHOUT SOURCES
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