Petroleum Systems Control Engineering 2024-20525 Calculus II (Second Class)
Second Semester

Graph the given function, then from the graph the half-period of the given function is p = 1
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Since f(t) = —f(—t) the given function is odd function then
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Remember that cosnm = (—1)"

—1)n+1
Hence b, = et
nm
Substituting these coefficients int
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PROBLMES

periodic function whose definitions on one period is
1 0<t<1

Find the Fourier expansion o

1- f(t) = l<t<3 Answers: ity =10 A
g S<t<4
n=1'3’5,...
n=2,6‘10,...
n=42812,-
I fly =1l = —gmesd
/8 —2<t<-1 ;
3- f(®) = gas— —1<t<1  Answers: —+ 5 co s b= Zn (= 1)n+1°°;2””1
0 <t <

Page 41



Petroleum Systems Control Engineering 2024-20525 Calculus II (Second Class)
Second Semester

Half-Range Expansion

When £ (¢) will be defined on an interval 0 < t < p , and on this interval we want to represent
f(t) by a Fourier. Then, if we represents f(t) an even periodic function which is called half-
range cosine series

i nmt
f@)=3a,+3; 0, G b, =

and if we represents f(t) an odd periodic function which is called half-range sine

nmt
p

ft) = Yoy b, sin
Collectively, we speak of such series as half-range expansion

Example:- Find the Fourier coefficients in the half-range sine expansior

ity =¢2 Dst<t NG,
= g2
Solution PRE
From the graph pr=1
g »
The half-range sine expansion of the function i ier series of the 0 1 e
odd function ,then
a, =0
Or b
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The half-range cosine expansion of the function is the Fourier series < tion ,then
B _2P nt
b, =@ an—pfof(t) cospdt
Or a, =7 [, t? cosnnt dt
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PROBLMES

Find the half-range cosine and sine expansion of each of the following functions.

o ol 0<st<m
e f(t)—{O < t<2n
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_ (at 0=t=1l/2
l f(t)_{a(l—t) 1/2 <t<l
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