MATH 124B: HOMEWORK 1

Suggested due date: August 8th, 2016

(1) For m,n € Z, compute the following integrals
0 [ (55)en ()
a cos ( —x ) sin ( —ux ) dx.
_L L L

(b) /_L Ccos (%x) oS (%x) dx.

(2) Let ¢(x) = z? for 0 < z < 1. Calculate its Fourier sine and cosine series.

(3) Find the Fourier cosine series of the function |sin z| in the interval (—m, 7). Use it to find

the sums
d .
Z4n2—1’ an ;4712—1

n=1

(4) Solve the Neumann initial value problem

Uy = CPUgy, onl<z<m
Uz (0,t) = 0 = uy(m,t)
u(z,0) =0

uy(r,0) = cos?(z).

(5) Show that cos(x) 4 cos(ax) is periodic if @ is a rational number. What is its period?

(6) How does differentiation and integration affect the even-odd property of a function? For
integration, assume the constant of integration is 0.

(7) Let ¢(z) be a function of period . If ¢(z) = >

coeflicients.

a, sin(nx) for all x, find the odd

n=1

SOLUTIONS

(1) Directly compute using the identities

2sin(A) cos(B)
2 cos(A) cos(B)

sin(A + B) +sin(A — B)
cos(A+ B) + cos(A — B).

(2) Directly applying the formulas, we have for n # 0

1
A, = 2/ x? cos(nmx)dx
0

(=1)"4
n2n?
1
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! 2
A0—2/ 2idr = =
0 3

Similar computation for the sine series.

and

(3) Using the cosine coefficient formula for the symmetric interval, we have

1 T
A, = —/ | sin z| cos(nz)dz
7r

2

_2 /D " sin(z) cos(nz)dx

™

B —m n even
o n odd .

Hence o
| sin(x + ; p 4n2 Y cos(2nz).
Let x = 0, then
“—dn® —1 T2

s

and when z = 7,

24—

4) The general formula is given, to compute the cosine series for cos?(z), one simply uses the
g g )
identity cos?(z) = H%S(Qﬂf)

(5) Let a = g, ged(p, ) = 1. The period is given by 2mq.

(6) Let f(z) be even. Its derivative is given by

o) = i L2 D= 1)
So
o) =t P = )
S LIRS (G

So the derivative is an odd function. The other case is similar. For antiderivatives, we
have (assuming the constant of integration is 0,

_ / " F(s)ds
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Then changing variables s = —t

F(—z) = F(a) + /  f(s)ds

a

= F(a)+ — /_x f(—t)dt
— _F(z)

So the antiderivative is odd. The other case is similar.

(7) Use sin(n(x + 7)) = (—1)"sin(nz) and periodicity to obtain a, = 0 for n odd.



	Solutions

