Important Equations

General Functions
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a _la
fetdt—ae’

e’ =coswt + jsinwt (Euler’s Identity)

- jot

Jjot
coswt = Re‘%j“” }= %

Ev{x(t)}= x(t)+2x(— t)
x(t)= Ev{()}+ 0d{e(0)}
o()= {°°’ t=0 fa(t)=1

0, t=0
1, t>0
u(t)= 0, t<0

indeterminate, t=0
x(t)* h(t) = [ x(z)h(t - v)de
E-= f:|x(t)|2dt

0=2(-1,) 0T

0

1 2
P= FOj;o|x(t)| dt

Fourier Series

= .
x(t)= E ae’
=%

M)—ta, yl)F—0,

Ax(¢)+ By(t )<L Aa, + Bb,

- jot

sinwt = Im%f“” }= ejwt;—je

ouf(}- 10

8[n]= {1, n=0

0, n=0

0,t<0

u[n]= {1, t=0

x[n]*h[n]= ix[k] h[n-k] (Convolution)

k=—o

E = n§x|x[n]|2

£ (Energy)
x[n]= x[n - NO] (Periodic)

1 2
P=— p
N, n=%0|>x[n]| (Power)

1 .
a, =— (x(t e """ dt
T Tf
a, =a_, forreal x(t)

x(_t)$ a
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x(at)eLsa,, a>0

dX(t) Fs 1
” Jkaw,a, f x (¢ Wt <L ko, a,
x(t-1)Ls ey,
x(t)y(t)$ E anbk—n
— f |x(t)| dt = E|ak| (Parseval's Relation)
T, 7, K==
s N s 1

x(t)=1 L g, =1 x(t)=n=zm8(t—nTO)<F—> a, =Fo
()= coslkayt) <L a, = % =% x(0)= sin(kayt) <L a, = _%', a -
Fourier Transform

— 1 " Jot _ e - jot
) [xlh o Xo)= [
x(t)"L— X () X(@)=X"(-w) forreal x()
Ax(t)+ By(t )L AX (w)+ BY (w) (1)t x(-w)
x(at)<—F—>lX(2) a>0

a \a
H) o) fru—— 1 (o)
j
x(t-1)L—se’" X ()
1

()= -X)¥ (o) x(e)s y(O)"—X () (@)

EZ}O‘x (t) ‘2 dt = %}O‘X (a)) ‘2 dw (Parseval's Relation)
-0 Jr -0

X(a))= EZﬂaké(w - kw, )
k= (relation of Fourier Transform to Fourier Series)

N |~
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x(t)=1 <L X(w)=270(w) x(t)=0() <~ X(w)=1
x(t)=cos(w) <L X(w)=m0(w-w, )+ 79w +w,)
x(t)=sin(w?) <= X(0)=-jnd(w-w )+ jro(w+w,)

1 |t| <T

F X((,U)= 28111(607—1)
0 |t| > T w

x<r>={

) sinztA
sincA =

TA

Complex Impedance

1

Z, =——
joC

Z, = jol Z,=R

Zg =7 +Z, (series) Z, =

(parallel)

1 1
7+7
Z, Z,



