Math 212 Worksheet:  Venn Diagrams

A Venn diagram consists of an outer container (usually a rectangle) representing the current universe, and one or more closed simple curves within that universe, representing subsets of the universe.  For some examples see p.72 of your textbook.  
1.  Draw a Venn diagram for one set A inside universe U.  Into how many distinct regions is the universe divided by A?

2.  Draw a Venn diagram for two sets A and B inside universe U.  Into how many distinct regions is the universe divided?

3.  Draw a Venn diagram for three sets A, B, and C inside universe U.  Into how many distinct regions is the universe divided?  Record your results so far in the table below.
	n (number of sets)
	number of regions

	1
	

	2
	

	3
	

	4
	

	5
	


5.  To represent the general situation of n overlapping subsets of the universe, we have to be careful to show all possible combinations of the n sets in our diagram.  Explain why the following 4-set diagram does NOT depict the general situation for n = 4.  (Which combinations are missing?)

6.  Add set D to the following diagram so that it DOES depict the general situation for n = 4.  (Hint:  Don't try to draw D as a circle.)  Count up the regions and add this result to the table on page 1.

7.  Here is a Venn diagram showing all possible intersections of five sets.  How many regions are there?  Add this result to the table on page 1.  
8.  What pattern do you see in the second column of the table?  Give a general formula for calculating the number of regions in a Venn diagram with n sets:  ____________________ .  What type of reasoning is this (using a set of examples to determine a general principle)?  _____________________
9.  Describe a connection between the number of regions in an n-set Venn diagram and Pascal's triangle.
10.  For each set in the first column of the table below, list all of the subsets of that set in the second column and the number of subsets in the third column.  The last set has been done for you as an example.

	Set S
	All Subsets of S
	Number of Subsets of S

	{ }
	
	

	{A}
	
	

	{A,B}
	
	

	{A,B,C}
	
	

	{A,B,C,D}
	{ }, {A}, {B}, {C}, {D}, {A,B}, {A,C}, {A,D}, {B,C}, {B,D}, {C,D}, {A,B,C}, {A,B,D}, {A,C,D}, {B,C,D}, {A,B,C,D}
	16


11.  What does question 10 have to do with the Venn diagram questions above?  

12.  What does question 10 have to do with Pascal's triangle?

13.  If a set has n elements, how many subsets does it have? __________  How many subsets does the set {A,B,C,D,E} have?  __________
1

