Math 422

Instructor: Vladimir Zakharov

. Express function F(),z) = sin(A sin¥z), 0 <z <1 as a Fourier sine
series. A is a parameter. Hint: use the integral representation for Bessel
functions.

. Express function f(z) =12 —2% on 0 < z <[ as cosine Fourier
series. By the use of Parseval’s equality show that

e
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. Expand function

flz)= sin%x

in a cosine Fourier serieson 0 < z < [.

. Obtain expansion

1 —rcosz

1—2rcosz+1? =1+rcosz+---+r"cosz+:-

. Solve the Laplace equation Au = 0 inside the annocular domain R; <
r < R, with boundary conditions
ou

u[7'=R2 = Oa 5

= f(6)

r=Ry

. Solve the heat equation u; = u,, on the interval 0 < z < [ with periodic
boundary conditions

uw(0) =u(l), uz(0) =uz(l), ule=o= wo(z)



7. Solve the equation describing oscillations of a beam with hinged ends
U + Miggaz =0, 0<z <!
w(0)=u(l)=0, u =u"()=0
uli=o = uo(@), utl=o = vo(z)
8. Solve the forced string equation
Uy = Cougg + f(z,t), O0<z<I

u(0) =0, uz(l)=0, wult=0=0, utfe=0=0
cm

f(z) = z(z — 2l) coswpt, wo = o



