Mathematical Transform

Chapter One : ( Laplace Transforms)

1- Definition of Laplace Transform.

2- Laplace Transform of some special functions.

3- Properties of Laplace Transform.

4- Laplace Transform of Periodic Functions.

5- Invers Laplace Transform.

6- Solving Systems of Deferential Equations Using Laplace
Transform.

Chapter Two : ( Fourier series)

1- Definition of Fourier series and examples.
2- Fourier series of even and odd functions.
3- Half Range Fourier series.
4-Converge of Fourier series.



Chapter One : ( Laplace Transforms)

1- Definition of Laplace Transform :
Let f(t), t = 0 be any function . The Laplace Transform of f(t) is
denoted by F(s) , s > 0 and define as following :
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Example : by using the definition of Laplace Transform find L { % }

Solution:
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By using the definition of Laplace Transform find L{ a }, a any scalar.



2- Laplace Transform of some special functions :

1-1f f(£) = 1, then F(s) = L{f ()} = L{1} = =
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2-1f f(t) =t,t =0 ,then F(s) = L{f(t)} = L{t} =
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3-1ff(t) =t" ,t 20,n €N, then F(s) = L{f(1)} = L{t"} = o5
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Example :1- find Laplace Transform of f(t) = t3.

2- find Laplace Transform of f(t) = t”~%, a any scalar.



Solution:
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4- If f(t) = e, a any scalar, then F(s) = L{e*} = 1 s>a
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Example :1- find Laplace Transform of f(t) = e3t.
2- find Laplace Transform of f(t) = e™2t,

Solution :
L-F(s) = LIF 0} =
2-F(s) = L{f ()} = —
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5-If f(t) = sinat,,t > 0, a any scalar

F(S) = L{f(t)} = L{sin at} = S2+—a2
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Example :1- find Laplace Transform of f(t) = sin 3t.
2- find Laplace Transform of f(t) = sin(—5)t

Solution :

1- F(s) = L{sin3t} = —— = —>

s2432 s249

2- F(s) = L{sin(=5)t} = ——— = —>

s2+(-5)2 s2425

6-1f f(t) = cosat,t > 0, aany scalar, then

F(s) = L{f(t)} = L{cas at} = 21 a2

Proof : HW

Example :1- find Laplace Transform of f(t) = cos 4t.

2- find Laplace Transform of f(t) = cos(—7)t.
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s2+16

Solution : 1- F(s) = L{cos 4t} =
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2- F(s) = L{cos(—7)t} =
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7-If f(t) = sinh at,t = 0,a any scalar , then

F(s) = LIf()} = Lisinhat} = 5—;

Proof : H.W

Example : 1- find Laplace Transform of f(t) = sinh 2t.
2- find Laplace Transform of f(t) = sinh(—3b)t, b any scalar .

Solution:

1- F(s) = L{sinh 2t} =
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8- If f(t) = coshat,t > 0,a any scalar then

F(s) = L{f(t)} = L{cosh at} = SZj—az

Proof:  L{F()} = [ et f(t) dt = limy_, [, e f(t) dt
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Example :1- find Laplace Transform of f(t) = cosh 3t.
2- find Laplace Transform of f(t) = cosh(—6)t.

Solution:
1- F(s) = L{cosh 3t} = st_
2- F(s) = L{cosh 3t} = 52536

Now we write Laplace Transform of some special functions in the

following table :

f(t) F(s)
1
1 1 _
S
1
2 t =
3 i n!
gn+1
4 edt !
s—a
5| sinat .
sina 71 g2
6 t >
cosa 71 g2
2 sinh at a
2 — g2
3 cosh at S
2 — g2
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H.W

1- Find Laplace Transform of the following :
a- f(t) = t3P b any scalar .
b- f(t) = sin5t.
c- f(t) = cos9t.
d- f(t) = sinht.
f-f(t) = e®
2- By using the definition of Laplace Transform find F(s) = L{f(t)} where :
a- f(t) = t*? b any scalar .
b- f(t) = sin7t.
c- f(t) = cosht.
d- () = e
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6-let f(t) = cosat,t = 0, a any scalar, then

F(s) = L{f(t)} = L{cas at} =

s2 + a?
Proof :
0 A
L{f(t)} = f e St f(t) dt=£imfe‘“f(t) dt
—00
0 0
0
L{cas at} = j e St cosat dt
0
D |
e~ st cos at
_ 1
—se st —sinat
a
B -1
s? e St —-cosat
a
(0e] . (oe]
—st 1 t i S st s* —st
cosat e St dt = [—e s sinat —— e s cosat] —— | e Stcosat
a a o a
0 0

s2\ [ 1
(1 + —2> f e Stcosat =—|lim e 54 sinad — e 5@ sin(O)]
a a LA—oo

0

S
. B F —sA — »—5(0)
" l}l_)rg) e % cosad —e cos(O)]

13



S
1+$ e cosat=—2
%) S S
2 2 S
sinat e Stat = —4 > = Za =
1+S a+s a

7- let f(t) = sinhat,t > 0,a any scalar , then

F(s) = L{f(t)} = L{sinh at} = SZL

Proof :
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