Engineering Mathematics

Hw#1

Consider Example 13.8 in the textbook
(a) Plot the function f(x) on [-2z, 27]
(b) Calculate the Fourier coefficients of f(x) on [-27z, 2r]

(c) Plot f(x) on [-2z, 2x] and the Fourier seriesof f(x) on [-27, 27]

(d) Discussions
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f(x) =

Schematic graph of

5sin(x) for -2z <x<-7/2
4 for x=-x/2
x? for -7/2<x<2
8cos(x) for 2<x<nrx
4x for 7<x<2x

2 March 2005




(b)

1 cor nx
a,=— f(x) cos| — |dx
ol 100 cof 5
:%{J‘_—;’ 5sin(x) cos( de+.[ X cos(%)dx}+

{j 8cos(X) cos( ; jdx+ j 4xcos( nzxjdx}

Hints:
. __cos(p—qg)x _cos(p+q)x
[ sin(px) cos(ax)dx = 20— Apr) (p # £q)
[ sin(ax) cos(ax)dx = sin®(ax)
[ x* cos(ax)dx = 2—)z(cos(ax) + (X—z —%Jsin(ax)
a a a
[ cos(px)cos(gx)dx = _sin(p=a)x _ sin(p+ q)x (p # £q)

2(p-0q) 2(p+q)

L sin(2ax)
f cos’(ax)dx = 5 in
j XCOS(&X)dX — COZ(ZaX) n XSin(ax)

(For n#2)

_ 5 | cos(l—8)x cos(L+ )X 21 oy
S| 29 2+

i{_ sin-9)x sin(1+2)x}” L4 {cos(“;) X xsin@;)}z”
2rl A= 2+ O

(For n=2)

) -zl2 ) 2
e %COS(XH X2 sin(x);  +
27 2 o 27| 1 1 1 .

8 {_+S|n(2x)} LA {cos(x) xsin(x)}z”
27w |2 4 , 2r 1 1 .
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bnzgj_z f(x) sm( jdx

:i J‘_—Zﬂﬁf 5sin(x) sm( 5 jdx+j X sm( 5 )dx}
{
{j 8cos(X) sm( ; jdx+j 4x5|n( ZXde}

sin(p—q)x _sin(p +0q)x
2(p-q)  2(p+aq)

j sin?(ax)dx = X _sin(2ax)
2 4a

[ sin(px)sin(ax)dx =

2

[ x*sin(ax)dx = 2—)2(sin(ax) + (%—X—J cos(ax)
a a® a

cos(p—qg)x _cos(p +q)x
2(p-q)  2(p+q)

sin’(ax)

j' sin( px) cos(gx)dx = — (p # Q)

[ sin(ax) cos(ax)dx =

sin(ax) _ xcos(ax)

j xsin(ax)dx = —;
a a

(For n=2)

:i{sin(l—g)x_sin(“g)x}_m+ {ZX sin(z )J{ 2 _X_ZJCOS(EX)}Z +
7| 205 2w+ |, 2n |0 @ s,

8 [ cos(3—Dx _cos@+p)x|" 4 [sin(3) xcos(3)]”
2z 2z-D  20+3) (3 o,
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(For n=2)
5 (x sin@x)] "% 1 [2x 2 x? i
:—{—— } +—<—sin(x) +| ——— |cos(x) +
27 (2 4 ), 271 1 1 o

8 [sin’(x) ”+i{sin(x)_xcos(x)}z”
2 2 , 2z 1 1 "




