Class notes – 09/27/04

Converting among binary, octal, hex.




1011011000100100111(2)

To octal, group in three digit groupings, beginning with the right most digit.
 


1  011  011  000  100  100  111(2)

Convert each of the groups.



1    3      3       0      4      4      7 (8) 


To hex, group in four digit groupings, beginning with the right most digit.




101    1011    0001    0010    0111(2)

Convert each of the groups to a digit in the hex system.



  5          B
  1           2
   7(16)

Often binary numbers are written in “bundles” of 4 digits, with the leftmost group 
padded.

Going back to memory and the binary representation


“Chunks” of memory are bytes.  1 byte = 8 bits.  1 bit = 1 binary digit.


What is the biggest unsigned integer that can fit into 1 byte of memory? - 255


How many different unsigned values can fit into 1 byte of memory? – 256 




(includes 0)

If I had a “word” of 4 bytes or 32 bits, what is the largest unsigned value that I can store?

Review slides.

So why is a byte only allowed a value up to 127.  How many bits does it take to represent 127?  1 byte is reserved for the sign.

Since each position can have two values, if we have n bits we have 2n possible values that can be stored.  See “Hi Heather”.

Converting from decimal number to the any base equivalent.

Division method:

1. Integer divide the decimal number by the base.  You obtain a quotient and a remainder.

2. Record the remainder as the rightmost digit of the converted number. 

3. While you do not have a quotient of zero.

a. Divide the quotient by the base.  You obtain a quotient and a remainder.

b. Record the remainder directly to the left of the last digit written in the converted number.

Example:  Convert 597(10) to base 2 and 8.

	1
	0
	0
	1
	0
	1
	0
	1
	0
	1

	9
	8
	7
	6
	5
	4
	3
	2
	1
	0


597 / 2 = Q 298  R 1

298 / 2 = Q 149  R 0

149 / 2 = Q 074  R 1

  74 / 2 = Q   37  R 0

  37 / 2 = Q   18  R 1

  18 / 2 = Q      9 R 0

     9 / 2 = Q     4 R 1

     4 / 2 = Q     2 R 0

     2 / 2 = Q     1 R 0

     1 / 2 = Q     0 R 1

stop since Q = 0

Checking:    1 * 29 + 1 * 26 + 1 * 24 + 1 * 22 + 1 * 20


512 + 64 + 16 + 4 + 1




  597

597 to octal.  Take the binary and group by 3 digits.

001 001 010 101

  1     1      2    5

597 = 1125(8)
Checking  
1 * 83 + 1 * 82 + 2 * 8 + 5 * 80



512  + 64 + 16 + 5




597
