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Mathematical Notation

Simple Mathematical Symbols

	Symbol  
	Definition

	  +
	  add

	  -
	  subtract
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, or 
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	  multiply

	 
[image: image4.wmf]¸

, or / 
	  divide 

	  =
	  equals 
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	  approximately equals

	  >
	  greater than

	  <
	  less than
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  or  >= 
	  greater than or equal to 
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  or  <=
	  less than or equal to 


Advanced Mathematical Symbols

	Symbol
	Definition
	Interpretation
	Example
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	exponent
	 y to the power of x 
	  
[image: image9.wmf]2

2

2

2

8

3

=

´

´

=



	
[image: image10.wmf]x


	square root 
	square root of x
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	factorial  
	x factorial 
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Summation Notation
Notation which allows the user to write an indicated sum of values.  Denoted by the Greek letter Sigma (), commonly referred to as sigma notation. 

Examples:  Summation Notation
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Note:


Where, i = index of summation and n = number of values.  Thus 
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 is the sum of all numbers of the form 
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 as i takes on successive values.

Product Notation

Notation which allows the user to write an indicated product of values.  Denoted by the Greek letter Pi ().  Very similar to Sigma Notation except that multiplication, instead of addition, is the indicated operation. 

Example:  Product Notation
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Where, i = index of products and n = number of values.  Thus 
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 is the product of all numbers of the form 
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 as i takes on successive values.

Functions 

Suggest a relationship or dependence of one quantity on another.  Commonly seen in the form: y = f(x).

Example:
If the cost of a building is a function of floor space, then the cost of the building is dependent on the total floor space.  This relationship could take any form, however assume for example that the relationship was;

where x is the amount of square feet





f(x) = $1,000x2
In other words, Building cost = $1,000(# of sq. feet)2
Thus, as the builders increase floor space, the cost of the building increases exponentially.  Consequently, one can see how much buildings of various size will cost.

Derivatives
The derivative f’(x) is the instantaneous rate of change of the function y = f(x) with respect to the variable x.  
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 denotes differentiation with respect to x

Example:  A vehicle is traveling in a straight line and s is used to represent position and t for time.  Velocity (the instantaneous rate of change) is the first derivative of position with respect to time.  This is written as:
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Taking either the first derivative of velocity with respect to time, or the second derivative of position with respect to time, one can solve for acceleration.  This is written as:
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Integrals
Functions whose derivative is the same as some other function.  In other words, a function is the integral of another function if its derivative equals that function. 
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 denotes integration with respect to x

Greek Alphabet

The following is the 24 character Greek alphabet (upper and lower case letters).

	Greek 
	Greek 
	Greek 
	Greek 
	Greek 
	Greek 
	Greek 
	Greek 

	Letter 
	Name 
	Letter 
	Name 
	Letter 
	Name 
	Letter 
	Name 

	
	Alpha 
	
	Eta
	
	Nu
	
	Tau 

	
	Beta
	
	Theta
	
	Xi
	
	Upsilon

	
	Gamma
	
	Iota
	
	Omicron
	
	Phi

	
	Delta
	
	Kappa
	
	Pi 
	
	Chi

	
	Epsilon
	
	Lambda
	
	Rho
	
	Psi

	
	Zeta 
	
	Mu 
	
	Sigma
	
	Omega


Common uses of the Greek alphabet to denote mathematical terms or variables:

· Pi):  used to denote the ratio of the circumference of a circle to  its diameter, 3.1416  
· (Mu):  mean or average

· Sigma):  standard deviation

· Beta):  the relationship of an investment to the market, or risk
For this handbook some of the Greek letters used are:

· Alpha):  used as a coefficient
· Beta):  used as a coefficient

· Sigma):  used for standard deviation
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