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Lecture (5)

Inverse Fourier

1) The function is not even and not odd.

f) = F(w)e't dw

%

2) The function is even.

f) = F(w).cos(wt) dw

=
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3) The function is odd

f) = F(w).sin(wt) dw
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Example 1. Find inverse F.T.

F(w) = §(w) + 3e~4l
Sol.

fB)=1+3 [t2+16

Example 2. Find inverse F.T. for
a) F(w) = (iw)? eI«

Sol.
f() =

=

dez 1tz +1
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b) F(w) = )

Sol.

t

f® = ftzl;azdt
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c) Flw)= )

Sol.

t
e—alw]
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Flw)= =5 x7 =1 ftu—azdt
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Example 3. Find F(w) = —
Sol.
sin w [ [sinw
Fo)= 22 = — |27
w L w
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ft) =i JU(t)dt Lt <1
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Example 4. Find F(w) =

Sol.

e—3iw 5 1
Flw) = a)2+1: ¢ lw[w2+1]

w?+1
f(t) = e 13yt - 3)
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Example 5. Find inverse F.T. for F(w) = e~ *¢ [w
w
Sol.
. sin?(w t
e~ M 5 u(t—a), W(z)_) 1—|2—| el <2

f(t)=[1—|t;—a|] u(t —a), |t —a] < 2
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Laplace Transformation

(0]

F(s) = jF(t).e‘St dt
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Example. Convert the function f(t)=c

Sol.

C. e‘“] o

—s |0

F(s)= | c.e™St dt = [
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Example. F(t) = e

Sol.
< < e—t(a+s) 0
F(s) = j e % e St dt = f e t@+s) gt = |——
—(a+5s)|0
0 0
_ e—o(a+s) e0 1
—(a+s) a+s  a+s

F(t) F(s)
C Cls
o—at 1
a+s
pat 1
—a+s
t‘l’l n'
Sn+1
1/4 3
‘ r(n+1) TG
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Sin at a
s2 + a?




Cos at S

s2 4+ q?
Sinh at a

SZ _ aZ
Cosh at S

SZ _ aZ

Example. Convert function f(t)= v/t + sin(4t) + 3e?t
Sol.

3
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FO) = Gt a6 t352

Example. F(t) = e?t~3
Sol.

F(t)= e?t.e3=¢73

Example. F(t) = (t + 1)?

Sol.
F(t)=t>+2t+1= 2 + 2 ! + !
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Example. F(t) = sin?(t)
Sol.
1
F(t) = L 1cosZt—F(s)— 2_1_ s
2 2 B s 25244

Example. F(t) = sin(t +7)
Sol.

F(t) = sint. cos% + cos(t) .sin%

e

S




poyo L_L L s
s CV2's24+1 0 2s52+1
Example. F(t) = sin(t).cos(t)
Sol.

F(t) = %sin 2t

F(s)== —

2 s2+4

Differentiation Integration

Even/Odd ldentities

(cu)'=cu' (cconstant) j uv'dx = uv — j u'vdx (byparts)

uU+v)'=u+v x+1
fx”dxz +c (n#-1)
(uv)'=u'v+uv' n+1
nyr — n-1 1
()= nx j;dx=ln|x|+c
(eX)n - eX
1
e*)=ae® fe“" dx = — e +¢
a

(sin x)' = cos x

sin (—0) = —sin@
cos (—8) = cosb

tan (=) = —tan@
csc (—60) = —csch

sec (—0) = secl

(oS X)' = - sin X jsinx dx = —cosx +c¢ cot (—=6) = —cotd
Ez!‘s:);))::(;?s: 2 J cosx dx = sinx + ¢
dualdl) L) o358 J) gl J gaa

S T Sin© Cos © tan © Sec © Csc © Cot©

0 0 0 1 0 1

30 /6 1/2 \3/2 13 23 2 V3

45 /4 1N 2 12 1 V2 V2 1

60 /3 V3/2 1/2 V3 2 23 13




90 /2 1 0 - — 1 0
180 T 0 -1 0 -1 --- ---
270 3n/2 -1 0 --- --- -1 0

360 2n 0 1 0 1 —- —




