Assignment 1 Solutions

1.  One possible solution is:

a) Numbers 0-9
b)  Alphabets A-F
c)  Integers 21-36

0 = 0000

A = 001

21 = 0001
29 = 1001

1 = 0001

B = 010

22 = 0010
30 = 1010

2 = 0010

C = 011

23 = 0011
31 = 1011

3 = 0011

D = 100

24 = 0100
32 = 1100

4 = 0100

E = 101

25 = 0101
33 = 1101

5 = 0101

F = 110

26 = 0110
34 = 1110

6 = 0110




27 = 0111
35 = 1111

7 = 0111




28 = 1000
36 = 10000

8 = 1000

9 = 1001

2. a) 7 bits

b) 12 bits

c) 15 bits

d) 21 bits

3. a) 24-1 or 15

b) 212-1 or 4095

c) 224-1 or 16,777,215
4. a) 10

b) 18

c) 62

d) 128

e) 63

5. a) 110

b) 1101

c) 1101111

d) 10010011

e) 111111111

6. If you use each finger to represent a binary digit, at total of 210-1, or 1023 laps can be counted.  However, it may be argued that keeping track of binary numbers whilst jogging is not convenient, and thus only ten laps may be easily counted.

7. A slide rule is a tool for performing multiplication and division based on addition.  It makes use of a property of logarithms, specifically, the fact that the log of the product of two numbers is equal to the sum of their logarithms (log (x*y) = log x + log y).  The numbers on a slide rule are arranged along a line such that the distance between a number and the origin is directly proportional to its log.  So, to multiply two numbers on a slide rule, align the origin of one bar with the first operand on the second.  The location of  the second operand corresponds to the sum of the logs, and will be at the position of the product on the first bar.

8. Structure 1: tm*(n+1) + ta; structure 2: n*(tm+ta)

