K

M
Z ay(n—k) = Z bpx(n—m) & H(w) =
k=0 m=0
ix —ix ix _ e—ix

cos(x) = — sin(x) = 7
x(n) real and odd function = odd imaginary DTFS/CTFS
coefficients
x(n) real and even function = real and even DTFS/CTFS
coefficients

x(n) = Xoo + Xyhy + -+ Xp_1p_q

DTFS:

p-1 p-1
x(n) = ZXR “Y(n) = ZXk - glkwon
k=0 k=0
p-1

1 .
X = };Z x(n) - g~tkwon

n=0

CTFS:

x(t) = ka-e”‘“’ofdt

<p>

1 .
X =; fx(t)e'”‘“’otdt

<p>
B

ak=5=
k=4
y(n) =x(n—m) &Y, = e"kwom . x,
y(n) = e™M@"x(n) & Yy = Xym
<xy>=<yx>"
<X+ %,y >=<Xx,y > +< x5,y >
<ax,y>=a-<xy>
<xay>=a"<xy>

aB+1 — thA

a—1

<fr9frg>=<ff>+<g9,9>t<gf>£<f,9>

gn) =a™un), lal <1 G(w) =

G = ) x(Oh(n - k)

k=—c0

DTLTI system BIBO < Zlh(n)l <o

nez
Memoryless < Depends only on x(t)

DTFT:

1 — qe-iw

1 .
x(n) = 7 Z X(w)elwk

k=—0o0
oo

X(w) = Z x(k)e-iok

k=—o0

CTFT:

1 [ .
x(t) = — fX(w)e‘wtdw
2m

X(w) = fx(t)e_i“’tdt

—oco

M —iwm
Ym=0bme

K ik
Dk=o Qe
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CTFT Properties:

o > 1
2t) =x(a-t) @ X(w) = mX(E)

dx o
x(t) = a = X(w) = ivX(w)

R . iNdVX (w)
x(t) =tV 'X(t) & X((IJ) = W
x(t) o X(w) = X(t) o 2nx(—w)
Parseval’s

<xy>= f x(®)y*(t)dt and < X,Y > = f X()Y*(w)dw

—oo —00

1
:><x,y>=§<X,Y>

f (O2dt = — fm IX(@)[2de
E 211_00

Stuff:

Acos(wgt + a) + Bsin(wyt + a)

= /A% + B?

. Asin(a) — Bcos(a)
cos ((ut + arctan (Acos(a') n Bcos(a)))

[oe]

f e~tdt = 2n8(w)

— 00

b b—a+la=1
Zam:ab+l_aa

— a#1
m=a a—1

Common Pairs:

2
x(t) = sgn(t) & X(w) = o

x(t) = u(t) o X(w) = % + 16 (w)

x(t) = { bltI<a o X(w) = 2ab-sinc(%w)

0 elsewhere



