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	The binary relation from A to B is a subset of 

	A set  or 
 (a is related to b by R)

* You can think of it as a Dictionary in programming

	Example

	Let  and . Then , is a relation from A to B. This means , but 
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Functions on Relations
The graph of f is a set of ordered pairs , such that . 
The first element of  has to be unique for every b.

A relation on a set A is a relation from A to A.

	Reflexive
	

There is a loop arrow for every value

	Symmetric
	

- There is an arrow forward and backward 
- No singular arrows
- Loops are allowed

	Antisymmetric
	

- No arrows forward and backward 
- Only singular arrows and loops

	Transitive
	

- For every two arrows there is an overall arrow 
- Back and forth arrows allowed only if both elements have loops 
- Single arrows are allowed



Number of relations between A and B: 

Combining relations

 and 







There is another way that relations are combined that is analogous to the composition of
functions.

 and 





	Theorem

	The relation  on a set A is transitive  


 
	



Equivalence relations
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 is a relation such that if the first 8 characters of the strings s and t agree, then s=t



	Equivalence relation

	A relation on a set A is called an equivalence relation if it is reflexive, symmetric, and transitive.

Equivalence relations arise whenever we care only whether an element of a set is in a certain class of elements, instead of caring about its particular identity.


When two elements are related it makes sense to say they are equivalent.

	

	Two elements  and  that are related by an equivalence relation are called equivalent. The
notation  is often used to denote that a and b are equivalent elements with respect to a particular equivalence relation.




Example:
Congruence modulo:


1. By definition 
2. , which divides by m 
3. , so , 
4. , , then adding them 
 
5. It means congruence modulo is an equivalence relation 

	Equivalence class

	Let  be an equivalence relation on a set . The set of all elements that are related to an element  of  is called the equivalence class of . The equivalence class of a with respect to  is denoted by . 

When only one relation is under consideration, we can delete the subscript  and write  for this equivalence class. 

Essentially: 



if , then  is the representative of the equivalence class.



Equivalence classes and partitions
The equivalence classes of an equivalence relation partition a set into disjoint, nonempty subsets.

	For an equivalence relation  on the set A:

	



	The union of the equivalence classes of R is all of A

	

	PARTITION

	A partition of S is a collection of disjoint non-empty sets.
[bookmark: _GoBack]
A collection of subsets , forms a partition S 
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Summary: 
We have a set A. Then we can have a relation  on this set. All it means is that the arrows from one element to the other are represented as a pair , and the collection of all those pairs creates a set . This set can be an equivalence relation, which means that it is reflexive (there is a loop for every element), symmetric (for every arrow forward there is an arrow back), and transitive (for every two arrows there is an overall arrow). The equivalence relation divides the set into equivalence classes. An equivalence class is just every element that is connected to the other by an arrow. 
Two different equivalence classes do not have an arrow from one to the other. Equivalence classes partition the set A into partitions , which are just sets that have every element of one equivalence class. The union of all partitions is just the set A. The intersection of two partitions is the empty set.
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