
Homework Problems

X = 0 1 1 0 1 0 1 1

Y = 0 0 1 0 1 0 1 0

Calculate (a) X+Y given above an 8-bit, two's complement number system. Show all your 2's complement conversion steps. Check your results in decimal arithmetic. Identify any overflow 
conditions that occur and tell how you detected them. (40 pts) 

Calculate X─Y given above using an 8-bit, two's complement number system. Remember that X─Y is computed as = X+ (“─”Y), where “─” Y” is the (2's complement of Y). Show all your 2's 
complement conversion steps. Check your results in decimal arithmetic. Identify any overflow conditions that occur and tell how you detected them. (40 pts) 

3. Express the decimal number 1950 in the BCD code. (10 pts) 

4. Express the string Cat in the ASCII code. (10 pts)
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Digit
BCD

8 4 2 1
Excess-3

or Stibitz Code

BCD 2 4 2 1
or Aiken 

Code

BCD
8 4 −2 −1

IBM 702 IBM 
705

IBM 7080 IBM 
1401

8 4 2 1

ASCII
0000 
8421

EBCDIC
0000 
8421

0 0000 0011 0000 0000 1010 0011 
0000

1111 
0000

1 0001 0100 0001 0111 0001 0011 
0001

1111 
0001

2 0010 0101 0010 0110 0010 0011 
0010

1111 
0010

3 0011 0110 0011 0101 0011 0011 
0011

1111 
0011

4 0100 0111 0100 0100 0100 0011 
0100

1111 
0100

5 0101 1000 1011 1011 0101 0011 
0101

1111 
0101

6 0110 1001 1100 1010 0110 0011 
0110

1111 
0110

7 0111 1010 1101 1001 0111 0011 
0111

1111 
0111

8 1000 1011 1110 1000 1000 0011 
1000

1111 
1000

9 1001 1100 1111 1111 1001 0011 
1001

1111 
1001

http://en.wikipedia.org/wiki/Binary_coded_decimal


