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1-1 INTRODUCTION:

The Laplace transform is a mathematical tool that converts a
function of a real variable (usually time, t) into a function of a
complex variable (usually s). This transformation is achieved
through an integral, effectively shifting the analysis from the time
domain to the "'s-domain"* or ""frequency domain." The fundamental
idea is that operations like differentiation and integration in the time
domain become simpler algebraic manipulations in the s-domain,
making it useful for solving differential equations and analysing
systems, particularly in engineering and physics [[Laplace
Transform used for analog signals]]

LAPLACE TRANSFORM FORMULA

F(s)=1 f(t) e=>" dt
J

Where:
L{f(t)} represents the Laplace transform of f(t).

f(t) is the original function in the time domain.

S is the complex frequency variable.

e 5l is the kernel of the transform.

w - - - - - - -
fo Mlindicates integration from 0 to infinity
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Proof. L(1)_f0 1. e~ dt _[ _SL - S[eﬂ]o = —[0-1] = ¢
Hence L(l):%
!
2. LM = Sf’ —7 > Where 7 and s are positive.
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Ex. : f(t)=t
LIF@®)] =F(s) = [, t.e* dt
By using part method ([ udv = uv — [ vdu),

Letu=t dv = e St dt
1
du = dt V= R
1 r1 &t 1™ 1
=t— e *|g — f —e tdt = [—.e‘“] +—f e st dt
—s —s S 0o S
0 0
—t 1 0
- —st)co__ | —st
B s [e ]0 [Szle ]0
1
So, .E[t] = z
Derivetive | Integral 0< (variable t) < oo
(+)t N e st
()1 M e
N —S
(+)o T est
SZ
3. L(&%) = where s > a
S—a
Proof. L (¢#) = _[ e~ . e dt = I e~stta dt
0 0

= - —(G=a)t |
o 0 —(s—-a) |, §—@| s :

= I .

- (s—a) s—a

Proved
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4. L(coshar) = ——
S —a
Proof. L (cosh ar) = L[w] ( coshar = ﬁ#]
1 1
= EL((""’)+SL(C'“')
.DAWAH .
e
~| §—a s+a S—a
_ %[s+a+s“—a—l __S : Piaead.
=~ e / 5 ST—a
5. L(sinhat) = 5—
sc—a-
Proof. L (sinha) = L[%(em—e‘“f)]
1 1| 1 1 | s+a-s+a
:—L_a—L —at = — - = — S
2[ @) ™) 2{3—(1 s-l—a] 2{ sT—a- ]
= % Proved.
s —a Almaaref
. : a
6. L (sinar) = )
) eiar_e—faf N ) 3 eiaf_e—iar
Proof. L (sinar) = L[T} [ Sosiar = ————— }
1 iar —ia 1 ict —ia
= —— [L (" — e )] = —— [L (&'¥) — L (e~ )]
21 21
1 1 1 1 s+ia—s +ia
2i| s—ia s+ia 21 5% + a?
1 2ia a
= — = — Proved
21 s*+a* s* +a”

G AN DS LAY Ala jal) - o gualad) L Aia anddunigl) i) 8- G jlaal) Anadls
Department of Computer Engineering Techniques, College of Technical
Engineering, University of Al Maarif, Al Anbar,31001, Iraq



Week-1-Fundamental of Laplace transform (L.T) @

DAWAH-2025-2026 S

s
7. Li(cosat) = ———
(cos ar) 52 +a?

Jat — fat iat —iat
Proof. L (cos at) = L(%] |: cosat = %J

— % [L (85‘”-}- e—fm)] — % [L ((_,_iaz) + L (e—z'ar)]

1{ 1 1 } 1 s+ia+s—ia
= = + ZE AUC-DAWAH

2| s—ia s+ia 5%+ a?

- 5 Proved

3 3
s“+as
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