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1.(35 pts.) (2) Show that the operator T = —dixT is hermitianon ¥V = { feCY0,1]: f'(0)=0=f (l)}

equipped with the standard inner product {f,g) = } f(x)g ().

(b) Find all the eigenvalues and corresponding :aigenﬁmctions of TonV.

(¢) Does the set of functions {cos ((n+%) nx}} form ‘an orthogonal system on [0,1] with the
standard inner product? Justify your answer. .

(d) Show that the Fourier series of f(x)=1-x" with respect to {cos((n +%) ﬂx]} on [0,1] is
; n=0

» 32(=1)"cos [(n + -12—) zx)
> .

n=0 7I3 (2n + 1)3
(e) Write the partial sum consisting of the first two terms of the above Fourier series for f. On the
same coordinate axes, sketch the graph of this partial sum and the graph of f. -

() Assume that for every x in[0,1], f(x)=1-x is equal to its Fourier series in part (d). Find the
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2.(35 pts.) Find a solution to
u,~u,=0 if 0<x<l, 0<t<om,
which satisfies
,(0, t)gO@u(l,t) if £20,
u(x,O)(él—xz, u,(x,O)@O if 0<x<1.
(Hint: You may find the results of problem 1 useful.)

and

Bonus (15 pts.): Show that the solution to the problem above is unique.
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3.(30 pts.) m Use the method of separation of variables to find a solution of the beam equation
u,+u, =0 if 0<x<l, 0<t <o,

which satisfies the boundary conditions
w©0,)2ut,n8u_0,0Pu_ 1,60 if 120,

and the initial conditions ®
u(x,0)=< 2sin(7x) -3sin(S7x) and u,(x,0)=0 if 0<x<l.
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