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Introduction

　This is lab gives the fundamentals of Matlab. Arrays are created to construct sound signals. This lab learns how to define domain, range, and function.
Analysis:
Lab Portion

1a.
array = [1 2 3 4 5]
1x5 row vector

array = [1:5]

1x5 row vector

array = 1:5

1x5 row vector

array = [1:1:5]

1x5 row vector
array = [1:-1:-5]
1x7 row vector

array = [1 2; 3 4]
2x2 square matrix

array = [1; 2; 3; 4]
4x1 column vector
1b.
array=[3;6]
eye2=eye(2)
matrix = [eye2 array]
size(matrix)
array =

     3

     6

eye2 =

     1     0

     0     1

matrix =

     1     0     3

     0     1     6

ans =

     2     3

1c.

>> size(1:0.3:10)

ans =

1 31

>> length(1:0.3:10)

ans =

31

This is a 1x31 column vector

>> size(1:1:-1)

ans =

1 0

>> length(1:1:-1)

ans =

     0


This is a vector with 0 column, that is an empty vector.

So generally,



array = start : step :stop

gives an array of length = floor ((stop – start)/step) + 1

and the numbers in the array starting from “start”, each number in the array is incremented by the “step” until the value of “stop” is reached. When “stop” is less than “start”, an array of length zero will be returned.
2a.
>> x = 0

for i = 0:25

x = x + i;

end

x =

0
>> x

x =

325

2b.
>> sum(0:25)

ans =

325
2c. 
>> sin(0:pi/10:pi)

ans =

  Columns 1 through 5 

         0    0.3090    0.5878    0.8090    0.9511

  Columns 6 through 10 

    1.0000    0.9511    0.8090    0.5878    0.3090

  Column 11 

    0.0000
2d.

>> n = sin(0:pi/10:pi);

n.*n

ans =

  Columns 1 through 5 

         0    0.0955    0.3455    0.6545    0.9045

  Columns 6 through 10 

    1.0000    0.9045    0.6545    0.3455    0.0955

  Column 11 

    0.0000
3a.

Figure is plotted in Figure 1. (attached)

x = zeros(36); x(18) = 1;

subplot(2,1,1), plot(x)

subplot(2,1,2), stem(x)

3b.
The frequency is 5 Hz, or 2pi x 5  radians per second. The period is 1/5 second, and there are 10 cycles in the 2-second interval. The value at zero is 0.5.
3c.
Figure is plotted in Figure 2. (attached)

frequency = 8000; period = 1/frequency;

t = -1:period:1;
sample = sin(2*pi*5*t + pi/6);

plot(t,sample)
There are a total of 16,000 samples. 
3d.

Figure is plotted in Figure 3. (attached)

sample = sin(2*pi*440*t + pi/6);

subplot(2,1,1), plot(t, sample);
period = 1/frequency; t = 0:period:0.01;

sample = sin(2*pi*440*t + pi/6);

subplot(2,1,2), plot(t, sample);
The upper plot is hard to read because the period is low, and the plot is all cluster together. The lower plot narrow down the interval and show fewer signals, and a clearer plot is shown.
3e.

For the 10ms interval, only a click is heard. For the 2 sec interval, it’s a tone with frequency 440Hz.

3f.
sound(0.5*sample,frequency) produces a quieter sound because the amplitude was lowered by 0.5, and sound(2*sample,frequency) is louder because the amplitude of the signal is amplified by 2.

sound(sample,frequency*2) has a higher pitch because frequency is higher, while sound(sample,frequency/2) has a lower pitch because frequency is lower.

Figure 1.
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Figure 2.

[image: image2.png]~=lolx|

Flo Edt Vew et Took Desktop Window Help

DeEs/ heams @ 0B =0

1

08

08

04

02

0

02

04

06

08

A
4 08 06 04 D2 0 02 04 06 08





Figure 3.
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Independent Portion

1. 

The period is 0.01 seonds, and in order to get a smooth plot, a reasonable number of points are needed. I arbitrarily picked 20. Thus, the matlab code is of the following. The figure is shown in Figure I1.

>> t = -0.1:0.01/20:0.1; y1 = sin(2*pi*100*t);

>> subplot(3,1,1), plot(t,y1)

>> y2 = exp(-10*t).*sin(2*pi*100*t);

>> subplot(3,1,2), plot(t,y2)

>> y3 = exp(10*t).*sin(2*pi*100*t);

>> subplot(3,1,3), plot(t,y3)
  Even if we have more sampled values, we cannot see the difference because the sample values are so close to each other. In other words, if the samples values are close enough, there is no big difference between sing different periods.

2.


This is a sudden sound that is gradually decaying in amplitude. That is the amplitude of the signal is decreasing exponentially. The signal also has the same frequency as that in the lab (440Hz), and short in time (1 second here versus 2 seconds in the lab.

t = 0:1/8000:1; n = exp(-5*t).*sin(2*pi*440*t);

sound(n, 8000);
3.

This is “Mary had a little lamb”、Me Re Do Re Me Me Me.

The matlab code to generate the code is.

t = 0:1/8000:0.5; n = []

for frequency = [494 440 392 440 494 494 494]

n1 = exp(-5*t).*sin(2*pi*frequency*t); n = [n n1];

end

sound(n, 8000);
4a.


sound: Vector -> Sounds
sound is the matlab function. Vector is a column vector or a row vector element of Double, the domain. Sounds is the real audio sound, the range.

4b.


soundsc: Vector -> Sounds
soundsc is the matlab function. Vector is a column vector or a row vector element of Double, the domain. Sounds is the real audio sound, the range.

4c.

plot: Pairs -> Horizontal x Vertical

        and Pair is


Pairs = {Vectors_A x Vectors_B } |A,B ∈ Naturals

where Vectors_A and Vectors_B are each a vector with N numbers of Double.
Figure I1
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Conclusion
  Signals are stored in computer as a finite number, which is less precise than real signal. Vectors and matrices are good representation of signals.
  Mathematical functions in Matlab are, according to the lab manual, based on well-defined domain and range.
