EECS 206 LECTURE NOTES Fall 2005

USEFUL MATHEMATICAL METHODS AND FORMULAE

Useful Trigonometry Facts and Identities

t'k.o".l\-”.‘

(0) = cos(%) = 0;cos(0) = sin(5) = 1;cos(F) =sin(}) = ?
= cos(x) (even function); sin(x) = — sin(—x) (odd function).
n(x) = cos(x — %)'0082( ) = 1% + %cos(Qx);sinQ(a:) + cos?(z) = 1.
os(x) co ( ) = %C s(x+y)+ 5 cos(a: —y) (note z = y —above).

N

e?® = cos(x) + jsin(z) makes rest of trig obsolete. For example:
eI%elV = (@) = cos(x + y) + jsin(z + y). But we also have:
eI%elY = [cos(z) + j sin(x)][cos(y) + 7 sin(y)]. Multiplying out:

= [cos(x) cos(y) — sin(z) sin(y)] + j[sin(z) cos(y) + cos(z) sin(y)].
Equating real and imaginary parts— cos and sin addition formulae.

Means of Signals with Infinite Duration

EX:
Then: M

:C(t) =e |t| has support (—o00,00) and duration— oo.
(z) = £ [*_e~l!lat. Huh? Now what do I do?

What:
To Do:

Soln:

Compute the Cauchy Principal Value of this indefinite integral:
Compute M (z) for finite support [—7,7] and let T" — oo:

M(z) = MM L TT e~tlat = MM 2 OT e~ tdt (using symmetry)

M(z) = TLE\gO Fl—eT)=0.

Periodic:

If 2(t) = z(t+T) for all t (NOT just for, say, ¢t > 0)

T) =7 fOT z(t)dt = + fTé% t)dt (use 1 period).

Gaps:

2 for2<t<3; —
0 for otherwise

x(t> B t forO<t< 1, E(CC) _ fol tht+ f12 Oth + f23 22dt — %
MS(z) = E(z)/duration(x) = 22 = 13,

3—0

9

Useful Formulae for Discrete-Time Signals

14 r4r2 4 4N = % for any r.
ltr4ri4 =i < 1
. For signals having infinite support [0, c0), use

M(z) = ™ L sz_ol z[n] (compare to Cauchy Principal Value).

N—oco N
x[n] = Acos(wn + 0) is periodic only if w = QW(Rl\?g;%\IE%L)

. |z| < a is equivalent to —a < x < a.



