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Polar Form

c=r-el? =140

Conversion Between Rectangular and
Polar

Y
0 =tan~'(%)
Euler’s Formula:

1% = cos() + j - sin(0)

Useful Identities:
£790°

y = rsin(f)

x = rcos(0)

= ejg =7
&7 = —1
Forc=a + jy = rel’

¢, = complex conjugate of ¢ =x — jy =re I

Laplace transforms
L{6t)}=1 L
L{u(t)} =3 LfteMut )} e

{teMu(t)} = =
{
L{tu(t)} = % z{;t—to} (
{sin
{

[

L{t"u(®)} = wrr L
L{Mu()} = 315

Convolutions
xy®ay = [0 w1(r)-wat —7) - dr
yzs(t) = z(t) ® h(t)
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Classes of complex exponential functions

Case 1:

When s =0,k - et
Case 2:

When w =0, e = ¢
Case 3: When o = 0, (sinusoidal)
Case 4:No restriction, (exponentially
varying sinusoid)

Rele®!] = e cos(wt)

Im[est] = e tsin(wt)

=k (a constant)

(a monotonic exponential)

ze(t) is an even function of t if
ze(t) = ze(—1) je 7e(t) is symmetric about
the vertical axis.
To(t) is an odd function of t if
To(t) = —2o(—1) je To(t) is anti-symmetric
about the vertical axis.
Properties
1)even function x odd function = odd
function
odd function x odd function = even function
even function x even function = even
function
2)

ayflq we(t)dt =2 [ we(t)dt

by, wo(t)dt =0
Every signal z(t) can be expressed as a
sum of even and odd components:
x(t) = we(t) + xo(t)
where
we(t) = x(t) + 2(~1)]
2o(t) = 3la(t) — 2(~t)]



