MA 2017, Tutorial Sheet-5
Boundary value problem and Fourier expansion
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. Use the Fourier expansions given in problems (1), (2) and (3) along with Fourier’s Theorem

to deduce the following results.
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. Find the Fourier series of f(z) on [-L, L] and determine the value that the series takes
for —L <z <L.
(a) L =, f(x) = 22 — 322, (b) L =1, f(z) =1 - 322,
(¢) L=m, f(z) =|sinz],
0, “l<zr<-1/2, 1/2<2x<1
() L=1, f(z) = ;
cosmx, —1/2<x<1/2,

(g) L =7, and f(x) is one of the following functions (i) e*, (ii) (z — 7) cosz, (iii) sin kz,

k not an integer.

—x —7n<x<0

W) L=, f(z)=a+al () L=, fx)=
x O0<z<m
Gr=1f@={" "0 wrengw={ 0 ST
r 0<z<l 1, o0<z<1



6. Expand each of the following functions in a Fourier cosine series on [0, L].

() D=1, fx) = M L=2f@=q" =70
1, 1<z<2

(¢) L=m, f(z) =2sinz cosz, (d) f(x) = 22 — L%

() f(z) = 32*(2® — 2L?), (f) f(z) = 2°(3z — 4L),

(g) 2%(32% — 8Lx + 6L?).

7. Expand each of the following functions in a Fourier sine series on [0, L].

(a) L=1, f(z) =e77, (b)LQa,f(x){xa 0<z<a |
a, a<z<2a

(¢) L=m f(xz) =2sinxcosz, (d) L =7 f(z) = cosx.

(¢) f(w) = #(? ~ 2?) (f) f(x) = a(a® — 2La? + 1Y),

(g) f(z) = x(32z* — 5L + 2L*).



