Formulas

Euler’s formulas:

; 1 1 . 1 . 1 _.
eV = cosf + jsiné, sinf = — el — — e, cosf = = el 4 ~ e,
2 2 2 2

Laplace Transformation: For f(¢), defined for ¢t > 0,

LI = FA0) = / TN de

is said to be the Laplace transform of f, if the integral converges for some
value A = ).
Linearity:

Lleifi + cafa] = a1l L[fi] + caL]fo]

Convolution: The convolution of two functions f and g, defined on the
half-line [0, 00), is the integral

(f*9)( /ft—T T)dr = (g* f) (t).

The Heaviside function: H(t) is defined to be

1, t>0
H(t)y=<¢ 1/2, t=0
0, t<0
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Properties of the Laplace transform

The differential rule:

LIFOTA) = ALIAIN=F0) LI = A LIFIA)=AF(0)—(0).

The convolution rule:
LIS * gl = LIINLII V)
The shift rules:
LIH(t - a)glt — )] (\) = ™ LIg(V, a>0,

and
LIH(t—a)g(t)] (\) = e L[g(t +a)](}), a>0,

where H is the Heaviside function.
The attenuation rule:
Le" £B)] () = LIfA - a)

The Laplace transform of periodic functions
If f(t) = f(t +w), then



