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                    Question
Explain their operation by completing truth table for inputs/outputs or a state transition diagram

BOOLEAN MODELS
INTRODUCTION
✓A Boolean is a variable that can only attain two values: 
            •True
             •or False
✓In most applications, it is convenient to represent a True by the number 1, and a False by the number 0. 
✓A Boolean model, or Boolean network, is a collection of Boolean variables that are related by logical switching rules, or Boolean functions, that follow an If-Then format. 
✓This type of Boolean model is known as an autonomous model and will be the primary type of model discussed in this article.
✓In chemical engineering, Boolean models can be used to model simple control systems. 
✓Boolean functions can be used to model switches on pumps and valves that react to readings from sensors that help keep that system operating smoothly and safely. 
✓A simple application for level control of a CSTR(continuous stirred tank reactor) is included in worked-out example 1. 
✓In this example, Boolean function is used to close the inlet stream and open the outlet stream when the level is higher than a specified point.

BOOLEAN FUNCTIONS
✓Boolean functions are logical operators that relate two or more Boolean variables within a system and return a true or false.
✓A  Boolean expression is a group of Boolean functions, which will be described individually below. 
✓When computing the value of a Boolean expression, Parentheses are used to indicate priority (working from inside out as in algebra). 
✓After that, LOGICAL INVERSION will always be first and LOGICAL EQUIVALENCE will be last, but the order of operation for the AND, OR, and EXCLUSIVE OR functions are specified with parenthesis.
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✓Descriptions and examples of these functions are given below.
✓A quick reference of each of the functions can be found after the examples.
LOGICAL INVERSION
✓LOGICAL INVERSION is a function that returns the opposite value of a variable.
✓The function is denoted as a prime on the variable (e.g. A' or B') For example, if we say that A is true (A=1), then the function A' will return a false (A'=0).
✓Similarly, if we say that A is false (A=0) then the function A' will return true (A'=1).
Example.
✓A=1, B=A' then B=0
Truth table
✓A truth table is a mathematical table used in logic—specifically in connection with Boolean algebra, boolean functions, and propositional calculus—which sets out the functional values of logical expressions on each of their functional arguments, that is, for each combination of values taken by their logical variables.
✓In particular, truth tables can be used to show whether a propositional expression is true for all legitimate input values, that is, logically valid.


Example
                                 Inputs.                                                      Output
	              A
	           B
	        A•B

	               1
	           1
	          1

	                0
	            1
	          0



State transition diagram
✓State transition diagrams have a number of applications. 
✓They are used in object-oriented modelling techniques to represent the life cycle of an object. 
✓They can be used as a finite state recognizer for a regular language, for instance, to describe regular expressions used as variables in computer languages.
Example
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AND
✓The AND function relates two or more Boolean variables and returns a true if-and-only-if both variables are true.
✓A dot is used to denote the AND function, or it is simply omitted.
✓For example "A and B" can be written as "A•B" or as "AB."
✓In this example, the AND function will only return a true if-and-only-if both Boolean variables A and B have a value of 1.
✓Below is a truth table and a state transition diagram
  Truth table
Inputs.     Outputs
A	B	Y
0	0	0
0	1	0
1	0	0
1	1	1

OR
✓The OR function relates two or more Boolean variables and returns a true if any referenced variables are true. 
✓A plus is used to denote the OR function.
✓ For example "A or B" can be written as "A+B."
✓ In this example, the OR function will return true if either Boolean variable, A or B, has a value of 1.
Truth table
A	B	Y
0	0	0
0	1	1
1	0	1
1	1	1
EXCLUSIVE OR
✓The EXCLUSIVE OR function relates two or more Boolean variables and returns true only when one of the variables is true and all other variables are false. 
✓It returns false when more than one of the variables are true, or all the variables are false.
✓ A circumscribed plus is used to denote the EXCLUSIVE OR function. 
✓For example "A EXCLUSIVE OR B" can be write as ".A  +  B."
Truth table
Inputs.     Outputs
A	B	Y
0	0	0
0	1	1
1	0	1
1	1	0
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