Topics Storing data in state devices and representing whole numbers using a place value system of numerals, and specifically representing base 10 (decimal) numerals as base 2 (binary) numerals and vice versa.
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/ State device is a physical object that can be in one of exactly two
states.
Examples: Stop light (stop state or nonstop state}, Light switch (on
state or off state),

/ Machine A has one state device (think switch). Machine B has a group
of two state devices. Machine C has a memory cell of § state devices
Machine D has two memory cells of 8 state devices each

/ Ifthe piece of data is either 0 or 1 (binary digit, or bit), Machine Ais a 1 bit
machine. Machine B is a two bit machine, Machine C is an 8 bit machine, and
Machine D is a 16 bit machine.
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QUESTION: Can a machine’s memory be empty?  Think—physically what are the memory cells?  (See above about “state devices” and “memory”.)

Vocabulary:

Bit:  Binary digit, 0 or 1.

Byte: a grouping of 8 bits (8 binary digits)

Machine C has one byte (or 8 bits) of memory.  Machine D has two bytes (or 16 bits) of memory.

What is a kilobyte (KB)?  It depends.  Kilo in English (& Greek) means 1000.  Thus a 1KB machine should have 1000 bytes of memory.  However, in general usage regarding memory, kilo means 1024 (2 to the power 10).  Note that 1024 is “close to 1000” in value.  Thus a machine with 1 KB of memory can store 1024 bytes of data or 1024x8=8192 bits, a little more than 1000x8=8000 we might guess based on our experience outside the realm of computers.

To avoid confusion:  k is used for  1000 and K (upper case letter) is used for 1024.

See http://searchstorage.techtarget.com/sDefinition/0,,sid5_gci499008,00.html & http://searchstorage.techtarget.com/sDefinition/0,290660,sid5_gci211721,00.html to see how you really have to ask about the meaning of kilo, mega, etc. when dealing with data storage and transmission.
Representing Text with bits Patterns: http://www.roubaixinteractive.com/PlayGround/Binary_Conversion/Binary_To_Text.asp
· Letter  ( Bit pattern used in 8-bit ASCII system
A( 01  0  00001

a ( 01 1  00001 

B( 01 0 00010

b( 01 1 00010

· If we wanted a computer that could store the ASCII bit pattern for a letter, which machine above could we use?

· Suppose we wanted a machine that could store two letters at the same time. Which machine?

· In the ASCII system we can represent other text (typewriter keyboard characters), like punctuation marks and ID digits (digits that are not meant to be added but used only for identification, like a those in a zip code or social security number).

· Other systems for devising bit patterns to represent text .

Example is Unicode, using 16 bits.  (Needed for Chinese characters).  Google for more info on Unicode.

Representing Binary Numerals with bit patterns:  Consider for now only the Nonnegative Decimal Integers (0, 1, 2, 3, ..23…5678… etc.): http://number.webmasters.sk/binary.php
http://mathforum.org/dr.math/faq/faq.bases.html
· Numeral vs. Number: Numeral is a special way of naming a Number. (In sloppy every day life we often use number when we mean numeral)

Both the decimal numeral 3 and Roman numeral III are two ways of NAMING a number.  The number is something that exists only in our own minds.  We had to devise a way of telling others what number we are thinking of.  How many ways can you communicate “how many” ?

Example: Names for the number of x’s:  x  x  x  x  x  x.

· Decimal numeral  (name) is 6. 

· Roman numeral (name) is VI. 

· English name is six, which is a word just as cat, house, book are words.

We reserve the word “numeral” for names that involve making strings formed from other numerals that are regarded as building blocks.  Thus, “three” is not a numeral.

Example: 

· The decimal numeral 23 is a string of the decimal digits (building blocks) 2 and 3. 

·  The Roman numeral VI is a string of V and I.

ANALOGY: Digits are used to build numerals and letters of the alphabet are used to build words. The order of the building blocks, whether digits or letters imparts meaning to the name (numeral or word).

· The numerals “231” and “132” have different meanings (we reversed the order of the digits).

· The words “now” and “won” have different meanings (we reversed the order of the letters).

· Place Value Numerals are strings (ordered sequence) of digits whose position in the string has a place (position) value.

In the Decimal place value numeral, the place values are powers of TEN & digits are 0…9
In the Binary place value numeral, the place values are powers of TWO & digits are 0..1

In the Hexadecimal place value numeral, the place values are powers of SIXTEEN are 0…9, A,B,C,D, E, F (where A names the number ten, B names the number eleven, and so on, through F that names the number fifteen).

· Examples: Consider the place value numeral 10 1 to name the number of cows in a pasture. 

·  If this is a string of digits in the Decimal system, we mean that we have 1x100+0x10+1x1= One hundred one cows in the pasture.

· If this is a string of digits in the Binary system, we mean that we have 1x4+0x2+1x1 = five cows in the pasture. 

· If this is a string of digits in the Hexadecimal system, we mean that we have 1x256+0x16+1= two hundred fifty-seven cows in the pasture.

· How many cows (English name for number) do we see if we use the Trinary numeral 101?

· If we use a trinary system, what are the digits we use to form numerals? 

HINT:  See the pattern relating the largest digit to the size of the place value power:  With powers of ten for place values, we have TEN digits, the largest of which is NINE;  With powers of two for the place values, we have TWO digits, the largest of which is ONE; with powers of three for the place values, we have ____ digits, the largest of which is ____.

Using bit patterns to represent other decimal numerals, like -5, 4.3, -1.5, etc.:  Google!

