Logic Demonstrations:

Demonstration 1: Example of a more “complex” truth table.

(A v B) and (Not-B v C)

	A  B  C
	A v B
	Not- B
	Not-B v C
	(A v B) and (Not-B v C)

	0 0 0
	0
	1
	1
	0

	0 0 1
	0
	1
	1
	0

	0 1 0
	1
	0
	0
	0

	0 1 1
	1
	0
	1
	1

	1 0 0
	1
	1
	1
	1

	1 0 1
	1
	1
	1
	1

	1 1 0
	1
	0
	0
	0

	1 1 1
	1
	0
	1
	1


Note how we build up “the truth value of the statement from the truth value of the parts. 

· List the basic truth value patterns (2 states ) ( 3 objects) --- 8 lines

· Work out Each “sub statement” (columns 2-4). These are the “premises”

· Work out the final statement (column 5) – this is the “conclusion”

· Note that the conclusion is true, just where the premises are true. 

Demonstration 2: Working through a set of statements to their truth table. 

A Set of Statements You Wish to “parse” logically. 

Either Voldemort is Evil or Pigs can Fly. 
Voldemort is not Evil. 

Pigs can Fly

Is this a valid inference

Translating statements into Variables:

P: Voldemort is Evil

Q: Pigs can Fly

-P: It is not the case that Voldemort is Evil. 

The Logical Form of the Statement in terms of Variables. 

P v Q    -P

         Q

The form of the Truth Table

	P
	Q
	P v Q
	-P
	Q

	1
	1
	1
	0
	1

	1
	0
	1
	0
	0

	0
	1
	1
	1
	1

	0
	0
	0
	1
	0


· Again note – when both premises are true (line 3, the conclusion must be true). There is no row where both of the premises are true and the conclusion is not. Thus, this is a valid inference. 

· Note, logic depends on the FORM of the statements (how they are arranged, and the pattern of their truth values) and not the CONTENT of the statements (what each statement means). 

Demonstrations 3: Building another logic. 

· We will allow Three Truth Values: True (1), False (-1) and Uncertain (0). 

· If we have two objects, how many rows will out truth table have? Modifying our earlier formula: (3 states ) ( 2 objects)  --- 9 Lines

	P
	Q
	-P
	P^Q
	P v Q

	1
	1
	-1
	1
	1

	1
	0
	-1
	0
	1

	1
	-1
	-1
	-1
	1

	0
	1
	0
	0
	1

	0
	0
	0
	0
	0

	0
	-1
	0
	-1
	0

	-1
	1
	1
	-1
	1

	-1
	0
	1
	-1
	0

	-1
	-1
	1
	-1
	-1


What are the features of this Truth Table:

· It “contains” the Truth table for Boolean logic as a subset (highlighted in green). 

· If both P and Q are uncertain: P^Q is uncertain, PVQ is uncertain (highlighted in blue). 

· If one of P/Q is uncertain and one of P/Q is true: P^Q is uncertain, P v Q is true (highlighted in yellow).

· If one of P/Q is uncertain and one of P/Q is false: P^Q is false, P v Q is uncertain (highlighted in grey). 

· One way to look at the highlighted patterns is to say that the AND operator, takes the minimum of its inputs, while the OR operator takes the maximum of its inputs.

The form of logic we have just described is close to the logic underlying SQL. In a relational database, “Uncertain” is represented by the value “Null”.  This means that queries on tables where data is not filled in for all rows of a field, can have surprising results. 

