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Complex Exponentials

January 22, 2019

For the complex number, = + jy,

r = VPR

tanf = g (1)
T

forz#£0. fz=0,0 =7/2 wheny >0 and § = —7/2 when y < 0.

It is important to go between the sinusoidal form and the phasor form.
Assume the frequencies of the sinusoids are the same. We know the sum of such
sinusoids will be a sinusoid of the same frequency.

Take the 10 Hz sinusoids (DSP First Page 31)

z1(t) = 1.7cos(20nt + 707/180)

zo(t) = 1.9cos(20nt + 2007/180) (2)
The phasors involved are

X, = A" = 17707180

X, = Agel®? — 1.9¢i200m/180 (3)

Then the steps to form x3(t) = z1(t) + z2(t) is as follows:
1. Convert both phasors to Rectangular form

2. Add the real and imaginary parts

3. Convert back to polar for the phasor X3

4. Convert to the cosine form.
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% Example 2-6.3 Add two cosines

% x1(t) = 1.7 cos(20*pi*t +70%*pi/180) + 1.9 cos(20*pi*t +200%pi/180)
format short

% Convert Phasor to rectangular

x1=1,7*exp(j*70*pi/180) % x1 = 0.5814 + 1.5975i
x2=1.9*exp{(j*200*pi/180) % X2 = -1.7854 - 0.64981
X3=x1+X%2 $ X3 = -1.2040 + 0.94761

% Convert x3 to polar

magx3=abs (x3) % magx3 = 1.5322

x3theta=angle (x3) % x3theta = 2.4748 theta in rad
thetadeg=x3theta*180/pi % thetadeg = 141.7942 degrees

% Consider x(t-t0); the shift in time, omega = 2*pi/T0 = 20*pi
omega = 20 *pi

To = 2*pi/omega % 0.1 Seconds

td= - x3theta*(To/ (2*pi)) % td= -0.0394
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