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Grade
Transversality condition: [f + (g, — J’x) 7 =0
Yxlx=x,
Fourier transformation: F(w) = F{f()} = Ef-w f(e)e'vtde
" Inverse transform (6} = FUYF(w)} = %J‘_‘Z F(w)e~“tdg
Fourier transform of derivative F{f™ (D)} = (i) F{f(6)}
Fourier convolution ' F(w)G(w) = f{f:o f(t—y)9()dy}
Laplace transform f(s) =L{F(t)} = fom e~StF(t)det
Laplace convolution fs)g(s) =£ {f: F(t— z)G(z)dz}

ASSIGNMENT:

Problem 1 (10 pts): The ground-state energy of a quantum particle of mass m in a pillbox (right-circular cylinder) is given by

h ((24048)2 g2
E—Zn‘(—m-"“m'

in which R is the radius and H is the height of the pillbox. Use La
“fixed volume.
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grange multipliers method to find the ratio of R to H that will minimize the energy for a
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ProblemZ(ZOpts) (i} Find the extremal of the functnonall[y] f (y'2 = 16y)dx, subject to the conditions y(0) = 0, ¥(2) = —16.

&= g-x-'{é‘é
o _o ¥ _o
o8 e U
~(6- 2 (44 = ©
m(""‘g '
ﬁ(-.:-R'qu
T
g = -Ux 1Ce +C2
(i) Find the extremal when one of the end pointis not fixed: J[y] = J’b(y z_ 16y)dx End pomt conditions are y(b) = 1, 9(2) = —16
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”f?bl 4(10pts):  Find the Fourier transform of the function f(x).
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Prablem 5 (25 pts): Use Fourier transform method to solve the Cauchy problem for the heat equation: /u g ik /(,Lw}
s ‘s . U = tcuer L=< X < 0o, t>0 {_g
A ; u(x,0)=f(x), -<xr<® -‘; ty)
where function f(x) is given in Problem 4. - v i gffd (‘ﬂ’c)ﬁ g: {g §
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Problem 6 (20 pts): Find expansion of the delta function §(x — 1/2) in a series of eigenfunctions of the Sturm-Liouville problem
- y'+dy=0, y(@=0  y@@=0.
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