Lecture 10: September 22, 2004

Follow-up from review exercise.
If we ask for a variable, don’t include its type.  If we ask for an object, don’t give its class.

An expression is an operator and its operands that can be evaluated to provide a resulting value.  



3 + 5

17 / 22

29 + 6 + “Hello”

Each expression should result in a value and that value will be of a specific type.

Literals are the literal values not the complete assignment statement.

Identifiers are made up words.  Reserved words are not identifiers.

A declaration associates a variable with its type (and allocates memory).


Show declaration and its parts.
An initialization puts a beginning value into that variable.


It is a subset of all assignment statements
You can declare variables for both reference and primitive types.

You can initialize variables for both reference and primitive types.


When you initialize a reference variable, you are giving it the reference to an object.  The object may be made by “new” or by assignment of an existing object or return of an object from a method.
Number Systems – Schaum’s Chap 1

Decimal system – counting – base 10 – 10 digits

Schaum’s – “Given any positive integer basis or radix, N, there are N different individual symbols that can be used to write numbers in the system.  The value of these symbols ranges from 0 to N-1”.


Positional representation


Arithmetic – adding/subtracting – carry/borrow

Octal system – base 8


counting 


comparison to decimal


converting to decimal – algorithm

1. Number digits of number in base n from right to left beginning with zero.  These numbers are the superscripts.

2. Use each superscript as an exponent of the base to form the power for that digit.

3. Multiply the digit by its corresponding power.

4. Add all of the multiplication results together to form the decimal equivalent.

Note:  All operations are carried out in decimal (basis-10) arithmetic.

Example:  4571 in base 8 to base 10.

	Digit
	4
	5
	7
	1 (8)

	Superscript
	3
	2
	1
	0

	
	83
	82
	81
	80

	Power
	512
	64
	8
	1

	Product 
	2048
	320
	56
	1


Sum:  2,425 (10)
Hexidecimal – base 16


counting – need extra digits – 0 – 9, A – F


comparison to decimal


converting to decimal

	Digit
	2
	A
	7
	F (16)

	Superscript
	3
	2
	1
	0

	
	163
	162
	161
	160

	Power
	4096
	256
	16
	1

	Product 
	8192
	2560
	112
	15




Sum: 10,879(10)

Binary – base 2


counting – only two digits – 0, 1


follow the same principles


converting to decimal

	Digit
	1
	0
	1
	1 (2)

	Superscript
	3
	2
	1
	0

	
	23
	22
	21
	20

	Power
	8
	4
	2
	1

	Product 
	8
	0
	2
	1




Sum: 11(10)

Binary shortcuts – Binary numbers can easily be represented in octal and hex.

Octal – 8 (the base is just 23, so 3 digits can be represented as a base 8 symbol)

Hexidecimal – 16 (the base is just 24), so 4 digits can be represented as a base 16 symbol)

Example above – Sum is 0B(16) which is 11 decimal or 0000 1011 in binary.

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
