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18.085 - Mathematical Methods for Engineers I Prof. Gilbert Strang
Solutions - Problem Set 8
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10) Boundary condition for Laplace’s equation
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18) Heat equation u; = uy,
point source u(x,0) = é(x)

with free boundary conditions u’(7,t) = u’(—m,t) =0

These boundary conditions require cosine series
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Substitute into heat equation
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Section 4.2
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For m,n #0
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2) —S(z,y) = S(—x,—y) odd function will have double sine series ¥LXb,,,, sin ma sin ny
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Orthogonality
/ / (sin kx sin ly) (sin ma sin ny)dz dy = 0

fork=mandl=n

on the square —nr<z<mw —m<y< Ty

20) Sturm-Liouville eigenvalue problem
(pu’)" + qu + Awu =0
uy {(pua’) + qua + Mqwus} =0 —@
us {(pur’)' + qui + dowus } =0 ——2
- .
ur(puz’) —uz(pur’)’ + Q(UM-F wurug(\ —A2) =0 ——3)

Sour(pue’) —ua(pur’) + wugug(A — X2) =0
b
/ ua(pui)’dx  where a, b are boundary

— [t )] _ [ it =~ [ udiya

Boundary

b
/ Uy (pué) "dx

= [@a@“zﬁ/)ﬁ— /abu{(pwé)dx = —/abu{(pug)dx

Boundary

From Q)
b b
/ {ul(pué)/ — uQ(pull)'}d:v :/ (A2 — \)wuyus dx

b

b b
- [ Cutups + [ ugoulias = [ Ow = Awuus de

a a



b
/ (A2 — \M)wujug de =0

If (A2 — A1) # 0

b
/ wuyuy dr =0, weighted orthogonality

Section 4.3
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First half,
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