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Name: 	                                                                                           
Do your work in this directory:
/data/courses/ece_1111/current/quizzes/qu_05/lastname_firstname/p01
Create a make file (Makefile), a header file (p01.h), a source code file (p01.cc), and an implementation file (p01_00.cc) following our standard conventions. Make sure your parent directory has the correct permissions. Use all of our standard templates and programming conventions – vibe-coded generated make files and such will be penalized. Use fprintf for all your print statements. Use of cout will be heavily penalized as well.
In this quiz, you will write a C program that generates a multidimensional signal. Create a main program that takes these arguments:
p01.exe <(int)nsigs> <(int)nchannels_per_signal> <(float)sample_frequency> <(float)dur_in_secs>
The first argument is the number of signals. The second argument is the number of channels per signal. The third argument is the sample frequency. The fourth argument is the duration of each signal in seconds.
For example:
p01.exe 10 2 10.0 100.0
would create ten two-channel signals (see below) with a sample frequency of  (see below). Each channel would have a duration . The overall signal would contain  ().
The main, or driver program, should create a 3D matrix to store the signal as a simple multidimensional array. You should pass this 3D matrix to a function named compute, implemented in p01_00.cc, that populates the signal with values as described below. You should then call a function, named display, that prints the signal in this exact format:
sig[0][0][0] = ...
sig[0][0][1] = ...
...
sig[0][1][0] = ...
...
This function should take a file pointer as the last argument (FILE*) with a default value of stdout.
Print the signal index first, then the channel index second, the sample index third, and then the value of the signal. Use a format of 10 characters with four decimal places for the signal values.
Each channel of each signal should contain what we call a sinewave plus noise. Each sample value will be the sum of a sinewave with a frequency that is the base frequency specified from the command line multiplied by , where the channel index goes from . Sample the sinewave every  secs. Use an amplitude of  for the sinewave component of the signal. Add to the signal value a small amount of random noise using a random number generator that outputs values in the range [-0.001,0.001].
Your program should work for any command line argument values, check for illegal values (e.g., a sample frequency less than zero), and be memory efficient (only allocate enough memory to store the signal – don’t waste memory).
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