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In each of Problems 5 through 8, find the coefficients
in the eigenfunction expansion Zzlanqbn(x) of the given
function, using the normalized eigenfunctions of the BVP
W4+ iy =0,Y(0)=0,y(1)+ y(1) =0:
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In each of Problems 14 through 17, determine a formal
eigenfunction series expansion for the solution of the given
problem. Assume that f satisfies the conditions of Theorem
10.5.1. State the values of u for which the solution exists.
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In each of Problems 18 through 21, determine whether there
1s any value of the constant a for which the problem has a
solution. Find the solution for each such value.



gol\/@‘ Colngﬁdw Ul( 4 (ﬁZ\j _\/O ‘

A
— \
‘FLJT'FJ/*/@ =S = B

= g - (oot [ JRRY T 0 SO U %)
\j\ = Jw [—C/k G LD ‘I'CLC/QQB%X\ r]

Pee. L =9
pu— ?
T SWT=0 (N retTiditin on ¢))

= Yo = eTxy 1o the Gldten 49

—“he }’xow\/o(j@%vué Ccle
\ v
et HD:k be +the POWJC&CMOW Colntdon

Y\mlmwu@@l@/\&w% Qflwaujri% |
O
o 3 -
%H\).E—T%tj\?: b 2 [\ K =0 = K T -

a
%



2. Consider the boundary value problem

—(X_\" ), - }\-r_\',9
y, ¥ bounded asx — 0, y(1) = 0.

(a) Show that A, =0 is an eigenvalue of this prob-

lem corresponding to the eigenfunction ¢ (x)=1. If
A > 0, show formally that the eigenfunctions are given

by ¢,(x) = JO(\/}\_,, x), where \/}\_,, is the nth positive root

(in increasing order) of the equation J(’)(\/)_\) = 0. It is pos-
sible to show that there is an infinite sequence of such roots.
(b) Show thatifm, n=0,1,2, ..., then

1
/ x¢,,(x)p,(x)dx = 0, m # n.
0

Colue . (oo «F@r ?\b>0, —W‘j'\IZO

Let \j:e'\* = xr”[(\f\znk\ﬁ\r\w,vxukq
— r =0 5 & dwble rodt.

= Yoz 7t G b

\ C,
SN IS WO RS

Bﬂ\w‘

p— Cv;o

\/j'LD:O



f/> GFQXW = C/\ ) Uﬂ/@\,(tj }’Qov\/wol\\%e.l one. \\g
c?uq 2
Now, Lonesder Nzo, =y =hxy )

PUd =2, Q002 5, puy 21, (Nte thot pL) =)=,

Lot t=Dr, by the Chon rule

o Ay dt _
N
Ny g dyy L A ke Ay
vl L R I T S T
by o we ey o
Mo +
_—CSO Jgdf‘v o\‘j

m”wv {73/\0

o > A \
Jozr\j +t Yy -0, Lohith 5

2_

%@S@@US eﬁiuoﬂc&«m D]ﬁ ofdler 0 Lo tth +he
Golwtton VN +he +afm Ojc



&m 2 c{jb 6) + & ol , +>o

e YOO 2 CiT Ry T 6 YY) Where
v_g LI)Y“L]BX

=] CVW'}L /

ek V) = = [m n Xy Tomo ¢

T, Uy = [+ X X>0

Ui L‘D HWCﬁ@
L M em) )2 ]

Oth Him = z+ﬁ:+v-+’— ound 7=l (Hy, "”"‘),

>80

Unie. W Y0 ie wnboumled  wohile Y,y e

%0

loow\ol&ol 05 A0, W¢e CMogQ Cy=0, V/W’( \\S/

(1)=0
% j——”/> C\ jo( CT/\) %)

9o —
C\—/’> jOQCJ[/\BSO-

Tuwe  GUO= TR | Where T, i The wih

petive oot of  To LN =0, ¥ n>1.

(» . God fi 18 ﬁ?mm P, (<O \x



=[x Tl T o A 20
Nere Haod Ijo(l\ﬁ 1) = = T T (D) 60

wnd | T Twra) = T ¥ To )

Crep1.  Roplate o (DX XO\V] J;”M [xj ILT/\WQ‘T»
[ /
Thom fL . LXT () ] Ty ) b
= = [ TRd[xTB0]

— Jy/\”‘\
% ) \ _ B \
v — T N—

M | - 'K X =
e = L’%J(Cm T, (JNMM

|
S -—‘r\MXTO\ (TN jb(J/Nﬁ)\o
\ o — RO=T OB
= -3, T- (LB =0 swe ToAD=T M
e,

by pot (o)



TThoetrre /l t}) O (F o 4

J M

- = go A J\ [/Jv\m%>7| (ﬁ\wtchl% ‘ny)

g42/1?7r Covxéi(ié/f fl 7 j L\F\vaa jo('\];\V'X\ A% .

Replers # T, 1T l”ﬂ

\0\:\ e Gmlowr proCESH,  We LM@/

L Tk ﬂ

g | ¢ D X)) i O dx = JJ;"—”‘ rleq,\nxﬁl Tt -
o ‘n 0

Tiis |, Combined Vobth (%), Vpelds ot

—— —

NS
Cine B Nm, nFm,  fllows thedt

Tn ) f % Ty Cn) T (m olx =0

( —
[ % T, R0 Thmiddr =0, and  hence,

| B ol i
Jo x4, L0 by dy = = IR T, LB dX
— O ntm

/

Z.



