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The first term on the right hand side is simply = %aotlg“p = pa, ,and by equations

all integrals contains cosine and sine vanishes ,then:-
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To find a, (n = 1, 2, 3,--+) multiply both sides of equation (1) by

t=dtot=d+2p
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By equations (2), (4) #hd (s on the right hand vanishes except the one involving
2 nmt
cos® —

1 pd+2p nnt
an=;fd f () cos—dt

&

n =1,2,3,-+) multiply both sides of equation (1) by sinnTm and then integrate from

t=dtot=d+2p
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Similarly

b, =2 ("2 repysin ™ gt
R P

a, , an , by, are called Euler-Fourier formulas, s (1) when its coefficients have

these values is known the Fourier Series of

Dirichlet Theorem If f(t) is'a' odic function which in any one periodic has at

‘minimum and a finite number of points of

most a finite number of local m
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1 rd+2p nnt 1l nnt 1 nS nmt
a, = ;fd f(®) COSTdt = ;fd f() COSTdt = ;fr f2(t) COSTdt +

1 pd+2p nnt
= t) cos—dt
L[ £ cos ™2

b, = % g i sinndet =

p

1 pr .. nwt 1 s s nit 1 pd+2p . nmt
;fd f1(t) sin—dt + ;fr ) sdet + ;fs Rl sm—p-dt

Example:- What is the Fourier expansion of the periodic function whose definition in o
is
0 —ft=t=0
f(t)_{sint 0<t<m
Solution

Graph the given function, then from the graph the half-period of the give
f@® |

gnction is p = m,

takingd = —m

n)t + sin(1 — n)t]

gy

il [cos (m-nm) | cos (m+nm) ( 1 1 )] i, il [—cosnn +—cosnn_
2m 1-n 1+n 1-n  1+n)] = 2z l*1-n 1+n
a
1-n2
1+cosnm
= n*1il
m(1-n2) s
Forn = @y = lf” flt)costdt = lfﬂsint costdt = Sinztln =0
s et 5 — 240 T

b= %f_”nf(t) sinntdt = %Af_"no ‘sinnt dt + %fonsint sinntdt

Since sintsinnt = %[— cos(1+n)t+cos(l—n)t]

b, = %E {sinil_:ln)t ie sini;n)t}](r)t

M
e ——
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1 o1 1 ,m1-cos2t 1t sin2e]® 4
Fr — —_ inz —_ = —— t—_[__ ] g
orn=1 by ==f sin®tdt=—["— g~ 3

Hence, evaluating the coefficients for = 0,1, 2, 3, --- , we have

1 sint 2 fcos2t ., cos4t . cos6t . cos8t
f(t)_n+z n(3+15+35+63+)

Theorem 1 If f(t) is‘an eveperiodic function which satisfies the Dirichlet conditions, the

coefficients in the Fourier seri€s of f(t) are given by the formulas

Z P £(t) cos nTm dt b, =0 where 2p is the period of f(t)

the Fourier expansion of the periodic function whose definition in one period
is
f@t) =4-t? -2<t<2
Solution

Graph the given function, then from the grabh the half-period of the given function is p = 2,
taking
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Since f(t) = f(—t) the given function is even functionthen b, =

=t [P R P nmt
=2 [0 f(®) cos =2 dt = [ (4 — t?)cosZ=dt

Q
S

2 nmt 2 2 nnt
an = f; 4cos——dt — [ t*cos—d

= _[8 Sinmﬂ:2 [St Cosnn't_l_(
LR 2 lg In?m? 2

16 6
Gy = ——— cosnm = —— (-1)"n # I
= U Y TR PPN Y 2 nt
Forn=20 ao_2f0(4‘ L )dt—[4t ~ t \Cos -
2 nnt

3
nmt
0 = (—) sin—
nm 2
Substituting these coefficien o the series, we obtain
= (cosnt L TR BN )
2 2 22 2 32 2 42 2 .

%fopf(t) Sinﬁg—tdt b= where 2p is the period of f(t)
Example:- What is the Fourier expansion of the periodic function whose definition in one period
is

A=t -1<t<1

Solution

e i
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