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The first term on the right hand side is simply = ! ootlX*to = poo

all integrals contains cosine and sine vanishes ,then:-

oo =i#*" f  G)a

t = d t o t =  d * 2 p

...) multiply both sides of equation (l) by sinE! and then integrate from
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Dirichlet Theorem If /(t) is function which in any one periodic has at

most a finite number of local mrunrod"minimum and a finite number of points of
discontinuity, then trre 

NJr 
.&ffi/,r) converges to /(r) at all points when /(r) is

continuous and convfr"tfuuuerage of the right- and left- hand limits of /(t) at each point
where /(0 is discontinuous. fl

In Fisure bel function /(t) is defined by three different expressions fr'(t), f2(t),and ft(t)
the period interval d s t < t + 2p.Hence the Euler formulas can be
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=; #*'o f (t) ,or4 4s -

jl!*" rrrt) cos Tot
b, =;#.to f (t) rinEla1 =

i Il frfO si14 at + ! Ii frft>5in ""t d.t + ! I:*" fr(t) sin4 dt

Example:- What is the Fourier expansion of the periodic function whose definition in

IS

fG)= {  ' o(sin t

Solution

Graph the given function, then from

taking d = -n

- n  1 t  1 0

0 < t < n

the graph the half-period of the givei hction isp - n,

f (t)

-4n -3r -2n

an: i l !,f {t) ro ' cos nt at + )f sin t cosnt dt

From identities

sin f cos
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z r t  L '  7 -n  7+n

1-+cos n7'a " = f f i  n * 1 .

ar=* l ! , f  fOcostd. t  = 1f fs int  cosr dt  = * l ;  = o

b,:: l ! , f{ i lsinnr at=}!!,0.sin ntdt+ if fsin t sinntdt

sin t sin nt -- it- cos(1. + n) t * cos(1 - n) tl

t _ 7 [1 fsin(r-n)t sin(r+n)t)lu nu n : i l " z t  t - "  
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Forn = t  b,=*t {s inzr  dt  = + l { rydt  =: [ ; -*=_ ]
Hence, evaluating the coefficients for = 0,L,2,3,.,., we have

f ( t )  = i *#  - i ( ry+ j  +T+#+. . . )

ffi

ffi

A W
Theorem 1 If f (t) is$n e@iodic function which satisfies the Dirichlet conditions, the

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

* ffi 
= 

;# /(t) cos T ot bn = 0 where 2p is the period of f (t)
NilK

Exdrple:- T$kat i5 the Fourier expansion of the periodic function whose definition in one period
]*K- Nrs rudw

" r  f ( t ) = 4 - *  - 2 < t < 2

Solution

Graph the given function, then from the graph the half-period of the given function is p - 2,

takins
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Since /(t) = f (-t) the given function is even function then

an ='ili rol rotffdt = I: (4 - tz)cosTot

a, = I: +cosffdt - Il t'rotffa

on = - 
,*a, ,otno = 

fi(-t)*tn t
L6 t6

Forn = 0 ao

Substituting these coefficienffio the series, we obtain
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L4

b n = 0 &

w

/(t) # #k"' T - ;,o'f,+ $cos T - #,"'T+ ... )
an odd periodic function which satisfies the Dirichlet conditions, the

he Fourier series of f (t) are given by the formulas

b, =; I{ f ft> sir-w 4s en = 0 where 2p isthe period of f (t)

Example:- What is the Fourier expansion of the periodic function whcise definition in one period

IS

- 1  . / + . / 1
I \ L \ I

Solution

-L4 -10 -6 -2 0

2:'zlirn - *) dt = lnt - ?]
1l
' 3
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