	COMP 2130 – Intro. to Computer Systems

Assignment/Lab Exercises #3
 C – Bitwise Operations


1. (4 marks)  Write a function that makes a binary number of a given integer in the form of a charcter string, and saves the string into the array so that the caller function can print. This function should not print the binary number.
2. (2 marks)  Write a function that sets the target bit of an integer to 1, and returns the new value. For example, when integers x and y are given to the function, the yth bit in x should be set to 1. Note that y should be between 0 and 31 inclusively.
3. (2 marks)  Write a function that resets the target bit of an integer to 0, and returns the new value. For example, when integers x and y are given to the function, the yth bit in x should be set to 0. Note that y should be between 0 and 31 inclusively.
4. (4 marks)  Write a function that sets a certain number of bits in an integer to 1 and all the other bits to 0. The value should be returned from the function. For example, when integers x = 3 and y = 8 are passed to the function, the function should return the integer that has a binary number of 00000000 00000000 00000111 11111000.
5. (2 marks)  Write a function that extracts a certain number of bits from a given integer and returns the extracted bits as an integer. For example, when 00001111 00001111 11110000 10101010 (this is just an integer.), 16, 8 are passed to the function, 8 bits from the 16th bit are extracted. The extracted bits are 00001111, and this is returned from the function as an integer. This function should use the function in (4).
6. (2 marks)  Write a function that extracts a certain byte from a given integer and returns the extracted byte as an integer. For example, when two integers x and 2 are passed to the function, the function returns the 2nd byte in x. This function should use the function in (5).
7. (4 marks)  Write a function to check even-parity of a given short integer. That is that the function returns 1 when the number of bit 1's is even, otherwise 0.
8. Write a main function that includes statements to test the above functions. 

(a) You should include at least 5 different test routines for each function. 
(b) When the functions in (2) – (6) are tested, the function in (1) should be used to print some integer values.
(c) All the functions including main() should be implemented in one C file, not several C files.

Submission

Submit the well-documented (i.e., line spaces and indentations) source code and screen shots of test output on cs.tru.ca, by email. 
· Poorly-documented source code will get some negative marks.

· Poor test of the functions will get some negative marks.

· Any source code with compiler errors, not warning message, will not be evaluated.

· The test should be done on cs.tru.ca with your account. Otherwise you will get no mark. 
· Any late submission will not be accepted. 
· Any copied work will be reported and will get full negative mark.

Due Date: 6:00 PM, February 4, 2013.
