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ECE 1111: Engineering Computation I
Homework No. 6: Array and String Manipulations
Goal: Demonstrate that you can manipulate data types using pointers. Here we will focus on linear algebra and string operations. 
Description: Submit your deliverables into the directories p01 and p02 here:
/data/courses/ece_1111/current/homework/hw_06/lastname_firstname
There are two tasks in this homework assignment:
1. Write a C program (binary: p01.exe), that allows you to perform linear algebra operations. You should be able to control the operations from the command line. Your interface should be this:
ece-000_[1]: p01.exe --operation addition m1.txt m2.txt
The permissible values for the argument operation are “addition”, “subtraction”, “multiplication” and “determinant”. Your program should accept the following options:
-o, --operation: specifies the operation
-u, --usage: displays a one-line usage message
-h, --help: displays a detailed help message
To see an example of this in action, from the command line, type:
ece-000_[1]: nedc_img_pyprint_header --help
name: nedc_img_pyprint_header
synopsis: nedc_img_pyprint_header [options] file(s)
descr: prints the header for images files

options: none

arguments:
 file(s): individual image files or lists of image files

examples: 

 nedc_img_pyprint_header file1.svs
 nedc_img_pyprint_header file1.list
 nedc_img_pyprint_header file1.svs file2.list
 
 These demonstrate the different type of arguments that
 can be specified: single file, a list of files, or a mixed
 list of single files and lists.

 Note that this utility is a Python version of nedc_img_pyprint_header.
ece-000_[1]: nedc_img_pyprint_header -u
Usage: nedc_img_pyprint_header [options] file(s)
ece-000_[1]:
For a mathematical definition of these basic operations, search any popular engineering site like GeeksForGeeks, or collaborate with a classmate taking Engineering Analysis.
The matrices should be stored as floating-point values in a text file. Each row represents one row of the corresponding matrix. The number of lines in the file is the number of rows of the matrix. The files can contain matrices where each row has a different length, which is what we call a non-square matrix. Your code should do proper error checking on the input matrices to ensure the dimensions of the matrices are compatible for the specified operation. It should have a separate function call for each linear algebra operation, and each of these operations should be implemented in a separate file named p01_00.cc - p01_03.cc. Your help and usage messages should be stored in plain text files located the same directory as your source code.
2. Write a C program (binary: p02.exe), that reads two binary files, stores the data from each file in a vector, adds these two vectors together, and displays the results. The API should be as follows:
p02.exe f1.raw f2.raw
The file f1.raw should contain the integers  to  stored as -bit binary values. It should be exactly  bytes in size. The file f2.raw should contain similar data – use  values of  to debug your code. The Unix command “od -s” can be used to view the contents of your file.
The program should display the result following this format:
0: 0 + 1 = 1
1: 1 + 1 = 2
...
9: 9 + 1 = 10
Your code should work for any binary file of any length. If the input files are not the same length, you should display an appropriate error message.
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