COMP 232 – Cheat Sheet
Propositions

Logical Equivalences
	Equivalence
	Name

	

	Identity Laws

	

	Domination Laws

	

	Idempotent Laws

	
	Double Negation Law

	

	Commutative Law

	

	Associative Law

	

	Distributive Law

	

	De Morgan’s Law

	

	Absorption Law


	

	Negation Law



Equivalences with Conditional Statements
	

	

	

	

	

	

	

	








Quantifiers
	Statement
	When True?
	When False?

	
	 is true for every 
	There is an  for which  is false

	
	There is an  for which  is true
	 is false for every 

	
	For every ,  is false
	There is an  for which  is true

	
	There is an  for which  is false
	 is true for every 


Nested Quantifiers
	Statement
	When True?
	When False?

	

	 is true for every x, y
	There is a pair  for which  is false

	
	For every  there is a  for which  is true
	There is an  such that  is false for every 

	
	There is an  for which  is true for every 
	For every there is a  for which  is false

	

	There is a pair  for which  is true
	 is false for every pair 



Rules of Inference
	Rule of Inference
	Tautology
	Name

	


	
	Modus Ponens

	


	
	Modus Tollens

	


	
	Hypothetical Syllogism

	


	
	Disjunctive Syllogism

	

	
	Addition

	

	
	Simplification

	


	
	Conjunction

	


	
	Resolution


Rules of Inference for Quantified Statements
	Rule of Inference
	Name

	

	Universal Instantiation

	

	Universal Generalization

	

	Existential Instantiation

	

	Existential Generalization



Proofs

Direct Proof: A direct proof of a conditional statement  is constructed when the first step is the assumption that  is true; subsequent steps are constructed using rules of inference, with the final step showing that  must also be true. Use axioms, definitions, and proven theorems.
Proof by Contraposition: Proofs by contraposition make use of the fact that the conditional statement  is equivalent to its contrapositive, . This means that the conditional statement  can be proved by showing that it’s contrapositive is true. Use axioms, definitions, and proven theorems.
Proof by Contradiction: Because the statement  is a contradiction whenever  is a proposition, we can prove  is true if we can show that  is true for some proposition 
Proof by Cases: Sometimes we cannot prove a theorem using a single argument that holds for all possible cases. By proving  individually, we can prove a hypothesis made up of a disjunction.
Existence Proofs: A proof of a proposition of the form  is called an existence proof. We can prove this in two ways, constructive and nonconstructive. Constructive is simply finding an example that works. Nonconstructive is when we prove  in some other way, such as proof by contradiction.
Counter Example: Used for disproving a proposition by supplying an example value of  for which  is false thus disproving .

Proof Toolkit
	Even number 
	Odd number 

	The product of two even numbers is even
	The product of two odd numbers is odd

	
	

	Pascal’s triangle for  type situations
	

	
	

	
	


	
	

	
	


Sets

Classic Sets:
 the set of Natural Numbers
 the set of integers
the set of positive integers
, the set of rational numbers
, the of real numbers
, the set of complex numbers

Cartesian Product of two sets, A and B

The Power set: Given a set S, the power set of S is the set of all subsets of the set S. The power set of S is denoted by 
Cardinality of sets: Denoted  is the count of distinct elements in . Examples below.

Truth Set: A set whose values when entered into a predicate  return a truth value of true. For example.


Functions

One-to-One/Injunction		Onto/Surjection		Both/Bijection			
a		1		a				a		1		
b		2		b		1		b		2
c		3		c		2		c		3
d		4		d		3		d		4
		5
Suppose 
To show that  is injective: Show that if  for arbitrary  with  then 

Relations

Reflexive Every element has a relation with itself. 
Reflexive Closure of  
Symmetric Every element  . 
Symmetric Closure of R: 

Antisymmetric  Every element  . 
[bookmark: _GoBack]
Transitive If  and  then 
Transitive Closure of R: 

Equivalence: The set of all elements related to 


Example: 				
Mod 5 will have 5 equivalence classes, 0,1,2,3,4. Classes for 0 and 1 are below.





Equivalence Relation: A relation is an equivalence relation if it is symmetric, reflexive and transitive.
Partial Order: A relation is a partial order if it is antisymmetric, reflexive, and transitive.
Total Order: A partial ordering is a total order when all elements can be compared.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
