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Further information on binary numbers

It can useful to know some powers of two, particularly powers from 0 to 7:
N 2^N 8-bit representation
0 1 0 0 0 0 0 0 0 1
1 2 0 0 0 0 0 0 1 0
2 4 0 0 0 0 0 1 0 0 
3 8 0 0 0 0 1 0 0 0 
4 16 0 0 0 1 0 0 0 0
5 32 0 0 1 0 0 0 0 0
6 64 0 1 0 0 0 0 0 0
7 128 1 0 0 0 0 0 0 0

8 256
9 512
10 1024
11 2048
12 4096
13 8192
14 16384
15 32768
16 65536

The left most bit of a binary number is called the Most Significant Bit (MSB)
The right most bit of a binary number is called the Least Significant Bit (LSB)

4-bit binary numbers to illustrate signed numbers in 2's complement format.
+7 0 1 1 1 The most significant bit indicates sign: 0 means positive
+6 0 1 1 0    1 means negative
+5 0 1 0 1
+4 0 1 0 0
+3 0 0 1 1
+2 0 0 1 0
+1 0 0 0 1
0 0 0 0 0
-1 1 1 1 1
-2 1 1 1 0
-3 1 1 0 1
-4 1 1 0 0
-5 1 0 1 1
-6 1 0 1 0
-7 1 0 0 1
-8 1 0 0 0

Given a binary number with N bits, you can’t tell if it is signed or unsigned just by looking at the
number.  Someone has to tell you if it is signed or unsigned.



Here are questions to answer for Homework # 3:

(please don’t just plug numbers into a calculator and use a convert button to convert
between binary and decimal or decimal to binary, figure it out based on digit values)

1) What is the base 10 number for the unsigned binary value  0 1 0 1 0 0 1 1   ?

2) What is the unsigned 8-bit binary value for decimal 37?

3) What is the binary representation for minus one using a 5-bit binary number?

4) To represent a decimal 300 as an unsigned binary number, how many binary digits are
required?

5) What is the hexadecimal representation of the binary number given in problem 1?

6) Assume 4-bit signed numbers are being used as shown on the precious page.  What is the
hexadecimal representation for minus one (-1)?

7) Hexadecimal numbers use characters A to F in addition to 0 to 9.  List the letters A to F
and give the base 10 equivalent value for each.


