Intro – Number Systems
-Key Concepts

--Magnitude

--Representation

---There are many ways to represent a number

---Representation doesn’t affect the results of an operation

---Representation can affect the efficiency of an operation

---For computers we want to choose a representation that is fast for electronic circuits

---Today: Binary

	Base
	Name
	Digits
	Example

	Ten
	Decimal
	0..9
	1334

	Two
	Binary
	0,1
	1101101

	Eight
	Octal
	0-7
	347

	Sixteen
	Hexadecimal
	0-9
	


Arabic Number System

Base 10

Weighted Positional Notation

DDDD

D3*B^3+D2*B^2+D1*B^1+D0*B^0

Summation from i=0 to n-1 of digit at position i * base to the i power

n = number of digits

Conversion from one base to another

A. Converting anything to decimal

B. Decimal to binary

Two techs

1. Divide by two until result is 0 (text)

2. Know powers of two and subtract

C. Binary to octal

2 steps

1. Starting from least significant bit group into groups of 3

2. Write each group as its corresponding octal digit

D. Binary to hex

Same as above, except use groups of four

Octal to Hex

Octal -> binary -> hex

Hex to Octal

Hex -> binary -> octal

Hex to Binary

Rewrite each hex digit in binary

Octal to binary

Like above

Decimal to hex

Two translation

Decimal -> Binary -> Hex

Misc

A. Zero

B. Negatives

Representations

Common – in front of magnitude ex. -11

Accounting (Magnitude) ex. (11)

This is called signed magnitude

C. Fractions

Decimal

3.14159

3*10^0+1*10^-1+4*10^-2+1*10^-3

Binary fractions

Binary Point rather than decimal point

Use same summation notation to convert to base ten

Converting decimal to binary fraction

- Part of magnitude to left of the decimal point handled as before

-Fraction part tech

2. Know fractional powers of two and subtract

Non-Binary fractions

Radix point instead of decimal point

To determine value in base ten use weighted positional notation formula

