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Section 10.3

1 .  The given function is assumed to be periodic with .  a b+ #P œ # The Fourier cosine
coefficients are given by

+ œ 0 B .B
"

P

œ  " .B  " .B

œ !

! ( a b
( (a b a b

P

P

" !

! "

,

and for ,8  !

+ œ 0 B -9= .B
" 8 B

P P

œ  -9= 8 B .B  -9= 8 B .B

œ ! Þ

8
P

P

" !

! "

( a b
( (

1

1 1

The Fourier  coefficients are given bysine
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Therefore the Fourier series for the specified function is
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a b, .

The function is piecewise continuous on each finite interval.  The points of discontinuity
are at  values of .  At these points, the series converges tointeger B

k ka b a b0 B   0 B  œ ! .

3 .  The Fourier a b+ The given function is assumed to be periodic with .  X œ #P cosine
coefficients are given by
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The Fourier  coefficients are given bysine
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Therefore the Fourier series of the specified function is
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Note that  is .  Based on Theorem , the series converges to the0 B "!Þ$Þ"a b continuous
continuous function .0 Ba b
5 .  The Fourier a b+ The given function is assumed to be periodic with .  #P œ #1 cosine
coefficients are given by
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Observe that
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Therefore the Fourier series of the specified function is
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The given function is piecewise continuous, with discontinuities at  multiples of .odd 1Î#
At , , the series converges toB œ #5  " Î# 5 œ !ß "ß #ßâ. a b1

k ka b a b0 B   0 B  œ "Î#. . .

6 .  The Fourier a b+ The given function is assumed to be periodic with .  #P œ # cosine
coefficients are given by
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The Fourier  coefficients are given bysine
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Therefore the Fourier series for the specified function is
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The given function is piecewise continuous, with discontinuities at the  integers .odd
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At , , the series converges toB œ #5  " 5 œ !ß "ß #ßâ.
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8 .  As shown in Problem of Section ,a b+ "' "!Þ#
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a b- .

9 .  As shown in Problem of Section ,a b+ #! "!Þ#
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a b- Þ B œ „"  The given function is discontinuous at .  At these points, the series will
converge to a value of .  The error can never be made arbitrarily small.zero

10 .  As shown in Problem of Section ,a b+ ## "!Þ#
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a b- B œ „#.  The given function is discontinuous at .  At these points, the series will
converge to a value of .  The error can never be made arbitrarily small. "

11 .  As shown in Problem , above ,a b+ '
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a b- .  The given function is piecewise continuous, with discontinuities at the  integers .odd
At , , the series converges toB œ #5  " 5 œ !ß "ß #ßâ.
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At these points the error can never be made arbitrarily small.

13.  The solution of the  differential equation ishomogenous
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Imposing the initial conditions, we obtain the equations
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If , then the forcing function is also one of the fundamental solutions of the=# #œ 8
ODE.
The method of undetermined coefficients may still be used, with a more elaborate trial
solution.  Using the , we obtainmethod of variation of parameters
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In this case, the general solution is
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16.  Note that the function  and the function given in Problem  have the same0 > )a b
Fourier
series.  Therefore
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The solution of the homogeneous problem is
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Invoking the initial condition , we obtain .  Hence the solution of theC ! œ ! - œ !wa b #

initial value problem is
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Squaring both sides of the equation, we  haveformally
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Integrating both sides of the last equation, and using the ,orthogonality conditions
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It follows that
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