University of Bridgeport

CS102 – Program #1 Handout

1. Procedure to add any two binary numbers: 

First of all we would need to have a variable that is going to be used to store the value of a carry, if one exists. It is important to initialize that variable to 0 at the beginning. 

Then we need to look at all the possible cases that we should test when adding two binary numbers: 

	Digit   1
	Digit 2
	Carry
	Result
	New Carry Value

	0
	0
	0
	0
	0

	0
	0
	1
	0
	0

	0
	1
	0
	1
	0

	0
	1
	1
	0
	1

	1
	0
	0
	1
	0

	1
	0
	1
	0
	1

	1
	1
	0
	0
	0

	1
	1
	1
	1
	1


Thus, a simple way would be to loop from LSB to MSB (rightmost bit to leftmost bit) and adding digits (with possible carry), obtaining the result that is then appropriately stored and making sure that the carry value is constantly updated. 

NOTE: CS102 Program#1 requires addition of 2 8-bit 2’s complement numbers, so one needs to make sure to check for overflows or underflows, which is explained in the Specific Instructions section of the assignment. 

2. Procedure to convert a binary number to its equivalent decimal value: 

1. Set a reqPow variable to the value of 0. 

2. Loop, using some other variable as the loop counter, from the LSB to MSB, constantly adding to some accumulator variable the result of multiplication of the binary digit and the value that is obtained by raising the number 2 to the power of the value  reqPow variable holds. Increase value of reqPow variable at the end of each loop iteration. 

3. When looping finishes, required result that represents decimal value of the binary number is stored in the accumulator variable. 

3. Procedure to convert a binary number written in 2’s complement to its equivalent decimal value: 

If the MSB of the number is a 0 (the number is positive), it just needs to be converted to the decimal value using the algorithm described in the previous section.

If the MSB of the number is a 1 (the number is negative) the following steps needs to be taken: 

1. Copy the 2’s complement bit pattern, starting with the LSB (start copying from right to left). 

2. As soon as you have copied a digit that is a 1, complement the remaining digits  (i.e. change all of the 1s into 0s, and all of the 0s into 1s). 

3. Now convert this bit sequence to the decimal value using the algorithm described in the previous section. 

      NOTE: You should multiply the result by –1, since original number was a    negative one. 

Example 1: Obtaining decimal value from the 2’s complement 1011 involves the following steps: 

1. Start copying from right to left, and the first digit we copy is a 1, so this gives: 
                                  1 

2. We complement the remaining digits, which gives: 
                                   0101 

3. 0101 converted to decimal from binary gives us 5. 

4. Our original bit sequence started with a sign bit of 1, so that means that our original bit pattern represents a negative value in 2's complement, so our final result is: -5 

 

Example 2:  Obtaining decimal value from the 2’s complement 11100 involves the following steps: 

1. We start copying from right to left, and the first digits we copy are 0 and 0 until we get to the digit 1. We copy digit the digit one as well and we get the following sequence: 
                                    100 

2. We complement the remaining digits, which gives us: 
                                   00100 

3. 00100 converted from binary to decimal is 4. 

4. Our original bit sequence started with a sign bit of 1, so that means that our original bit pattern represents a negative value in 2's complement, so our final result is: -4 

