




Adding another 2π gives another solution

rz3 = 1 and φz3 = 9π/8 .

And again
rz4 = 1 and φz4 = 13π/8 .

If you try this again

rz5 = 1 and φz5 = 17π/8 = π/8 + 2π = φz1 .

You just get the first answer back.

Would you rather have twenty cents or jj dollars?

• HINT Google can help you find the answer, but it will give you little help in finding
a solution.

SOLUTION :
You’d rather have jj dollars.

jj = (ejπ/2)j = ej2π/2 = e−π/2 ∼ 20.7 cents .

PS 1 Solutions-3



Problem 4: Systems and Block Diagrams

The video and audio components of the DVD are stored in a compressed format (MPEG-2
for video and Dolby Digital for audio). These compression processes can only take in digital
signals as inputs. Assume that all our inputs (e.g. film, audio tapes, etc.) and outputs (e.g.
TV, speakers, etc.) are analog signals. Draw the block diagrams of the audio and video
systems necessary for DVD creation and playback.
You are given the following components:

• Lots of A-to-D converters
• Lots of D-to-A converters
• an MPEG-2 encoder
• an MPEG-2 decoder
• a Dolby Digital encoder
• a Dolby Digital decoder
• an Optical Disc Writer
• an Optical Disk Reader

SOLUTION :
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Figure 2: Creation and Playback of a DVD

Problem 5: Introduction to MATLAB

For those of you using MATLAB the first time here are some instructions on how to start
using them:

(a) Find MATLAB

• Go to any Athena Cluster.

• At the Athena prompt, type add matlab to setup MATLAB locker in your
Athena environment (you only need to do this the first time you use MATLAB).

OR

• Login to any media lab unix machine (i.e. ml.media.mit.edu)

(b) Start MATLAB

PS 1 Solutions-4



• type matlab at the prompt

this should initiate the MATLAB shell, and display prompt like below:

>>

(Problem 5 continues on the next page.)

(c) Use MATLAB
The following steps will guide you through the MATLAB exercises(Note the % indi-
cates
a comment and need not be entered.) At the MATLAB prompt, type
x = [1:1:140]; % sets up the domain
yCarrier = cos(pi*x/8); % create a sinusoid to act as a carrier
plot(x,yCarrier); % and plot it
ySignal = rand(size(yCarrier)); % create a signal to be transmitted
plot(x,ySignal); % and plot that too
ySum = yCarrier + ySignal; % create an average signal
yDiff = yCarrier - ySignal; % create a difference signal

(d) Plot with MATLAB
Using only linear combinations of the ySum and yDiff signals, recover the ySignal
and plot it.

SOLUTION :
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Figure 3: yCarrier and ySignal
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