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Task1:
an explanation for how one might differentiate simple periodic, complex periodic, impulse and noise waveforms by their shape.
A sound which has mutiple (sine-wave) recurrence part is a perplexing sound. An intermittent sound is one which rehashes the same thing at normal stretches. A sine wave is a basic intermittent sound. Instruments or the voice produce complex occasional sounds. They have a range comprising of a progression of music. Every symphonious is a sine wave that has a recurrence that is a number different of the basic recurrence.


For instance, the note 'A' played by the oboe to tune the symphony has an essential recurrence of 440 Hz, giving sounds at 440, 880, 1320, 1760, 2200, 2640, and so on In the event that the oboe played a higher pitch, the key recurrence (thus every one of the consonant frequencies of the note would be higher. The time of a perplexing sound is 1/basic recurrence (for this situation 1/440 = 0.0023s = 2.3ms). An alternate instrument, with an alternate tone, playing a similar pitch as the oboe, would have music at similar frequencies, however the sounds would have distinctive relative amplitudes. The general tone of a characteristic instrument is somewhat deptermined by the overall amplitudes of the music, however the assault of the note is additionally significant. Various sounds start at various occasions in various instruments, and the rate at which they start likewise contrasts notably across instruments. Modest synthesizers can't impersonate the assault, thus they don't make exceptionally similar sounds. Costly synthesizers (like Yamaha's Clavinova) store the entire note including the assault thus strong sensible.

Here is one moment of the waveform and furthermore the range of a complex occasional sound comprising of the initial four music of an essential of 100 Hz. Notice that there are 100 patterns of the waveform in 1s, and all the recurrence segments are number products of 100 Hz.

a. Define Fourier series and Fourier Transform. Explain the importance of Fourier Transform in the field of engineering. 

The Fourier arrangement is utilized to address an intermittent capacity by a discrete amount of complex exponentials, while the Fourier change is then used to address a general, nonperiodic capacity by a persistent superposition or basic of complex exponentials. The Fourier change can be seen as the restriction of the Fourier arrangement of a capacity with the period ways to deal with boundlessness, so the constraints of combination change from one period to (−∞,∞). 

In an old style approach it would not be feasible to utilize the Fourier change for an intermittent capacity which can't be in L1(−∞,∞). The utilization of summed up capacities, nonetheless, liberates us of that limitation and makes it conceivable to take a gander at the Fourier change of an occasional capacity. It very well may be shown that the Fourier arrangement coefficients of an occasional capacity are examined upsides of the Fourier change of one time of the capacity.
b. Write out definitions in your own words of the terms fundamental frequency, harmonic and spectrum.


Key Frequency 

The least recurrence of any vibrating object is known as the major recurrence. The principal recurrence furnishes the sound with its most grounded perceptible pitch reference - it is the prevalent recurrence in any intricate waveform. 

A sine wave is the least difficult of all waveforms and contains just a solitary essential recurrence and no sounds, suggestions or partials. 

Practically all melodic sounds have waves that are vastly more perplexing than a sine wave. It is the expansion of music and suggestions to a wave that makes it conceivable to recognize various sounds and instruments; the tone. 

Sounds 

A consonant is one of a rising arrangement of sonic parts that sound over the discernible essential recurrence. 

The higher recurrence music that sound over the principal make up the consonant range of the sound. Sounds can be hard to see unmistakably as single segments, by the by, they are there.
Explain the amplitude relationship of the harmonics in triangular, sowtooth and square waveform.

The Triangle Wave: This is the waveform created by an integrator sloping on the other hand certain and negative by equivalent sums and at a similar rate. Examination of its sounds shows that it contains just odd products of the major recurrence, for example a triangle wave of recurrence 100 Hz contains sine influxes of 100, 300, 500, 700, 900...Hz (f, 3f, 5f, 7f, 9f...). 

The plentifulness of every symphonious is contrarily corresponding to the square of its consonant number, for example in the event that the major is at relative abundancy A, 3f is at A/9, 5f is at A/25, 7f is at A/49. This can likewise be communicated by saying that the sounds decline by 12 dB for each octave. Along these lines despite the fact that it contains every one of the odd music, the majority of them are too weak to be in any way heard; anyway beats between contiguous music may add to the general sound. Something moving toward a triangle wave is delivered when a string is culled precisely at its mid-point. Figure 1 shows how the triangle wave can be developed.
Task2: Fourier Transforms of aperiodic pulse
The aperiodic pulse shown below has a Fourier Transform:       
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a. Plot   as purely real function using MATLAB.

MATLAB:

 sinc(x) = sin(π x)/π x

Thus, in MATLAB we write the transform, X, using sinc(8f), since the π factor is built in to the
function. The following MATLAB commands will plot this Fourier Transform:
>> f=-8:.01:8;
>> X=8*sinc(8*f);
>> plot(f,X)
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b. Plot the above Fourier Transforms as a complex function by plotting the amplitude and
phase spectrum separately.



c. Find the Fourier Transforms of the above plus numerically using the formula:

For the pulse presented above, the Fourier transform can be found easily using the table. However, for some functions, an integration will need to be performed to find the transform using:
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This integration can be performed using the trapz command in MATLAB. This command has
the form: trapz(x,y) where the integral of the function y is found with respect to the variable of
integration, x. Or, using MATLAB:


d. Perform the above integration in part (c) using the trapZ command in 
MATLAB.
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