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1. Given that

with

xzy“ +2xy'+Ay =0
y(1)=0, yed=0

(a) Find the eigenvalues and eigenfunctions (8%)
(b) Put the équation in self-adjoint form (2%)
(c) Give an orthogonality relation (2%)
2. If the matrix A can be diagonalized, then P"'AP =D or A = PDP"!
Show that (6%)
tA _ pe'Dp-!

3.Let Cbe the straight line segment from i to 2 + i

Show that (8%)
|jLn(z+l)dz| < log.10 + -123
c

4. The steady-state temperature u(x,y) in a semi-infinite plate is

determined from

3%u . 2%
gu,ou_ 0<X<®, Yy>0
ox2 E)y2
2y
u(0,y)=0, u(ry)= y>0
y4+4
u(x,0)=0, O<x<=x

Use a Fourier transform and the residue method to show that (14%)

~e %sinasinhox .
u(xy) = | ——————=sinayda
0 sinhar
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2 = a__f_l/ -t T ‘20
ot 312'/'8 Sin3Z Sor oO0<X LT

f”é/‘ec"l 76 e/Co, #o=0, T b=/, .U(x,o):ffz’)

2. Express the ,4//aw,>(7 }ﬂ/e;m/ s Aerms of Bessel
#c/nc%b/’)s o (IZ)

f XL )dx =2
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1 b TR B4R FRA 2 - AR ( Generad sobetdn),
5+ 7y -2y = €7 eam) (ro%)

2 i/\f;},; &.%\ Caztj,#ezzaf(s()df iji%ﬁj{/{,‘fﬁﬁ\(é/‘éz{

fmsform ) c £.%5)
3. 2he SyH Foed)= A wit-0, I ﬁf‘—“iié%ﬁ%ﬁ%%d})

b e 2 2T IR (2, 1,6 2P FWC
7;06,,;:‘ plane ), Cre 4

b2k A - GF vy ( Vector Feld) [ ET
IXCIAT ) v (T 7) -V F
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