MAT 221
  Ch 1: Connected Table Problem
Name:___________________

In the figure below, there are 7 chairs arranged 

Here is another such arrangement.

around 5 connected (equilateral) triangular tables.


And let’s assume that even the following arrangement would work:


There are actually more (equilateral) triangular tables available and the goal is to arrange them to form ONE larger tabletop. To achieve this, each triangular table has to be connected to at least one other triangular table along one of its sides. (It is o.k. to let it share several sides with other tables, but not for them to only share a point.) A chair will be placed on each exposed outside edge of this large table arrangement.

Note: 
The tables have to be arranged so that a full edge of one is always placed against a full edge of another (It may not be placed so that one full edge touches only a part of the edge of two other tables.)

Note: 
If tables are added, you are adding on one triangular table at a time and it always has to touch at least one full edge of a table already part of the larger group. (So even a cluster of tables may not just have one point in common with another group in your arrangement. All connections use full edges.)

a) For 5 tables used, in all examples above the number of chairs is 7. Could there be an arrangement for which more or fewer chairs are used on 5 connected tables? (Each exposed edge will have a chair.) If so, sketch an arrangement with more or fewer chairs, if not, explain why all arrangements have the same number of chairs.
b) 
As the number of tables increases, eventually the number of chairs the large arrangement can accommodate will be different, depending on which way the tables are connected. 

What smallest number of tables has different possible chair numbers? Make one sketch of each table arrangement for each different number of chairs. (No need to show the tables rearranged if the number of chairs the large table accommodates has not changed.)

Display in a sketch how 16 of these triangular tables should be placed to accommodate 

c)   the SMALLEST number of chairs possible. How many chairs can be placed around it?

d) the LARGEST number of chairs possible. How many chairs can be placed around it now? (One possibility is sufficient.)


e) Let n be the number of triangular tables. Fill in /complete the second and third column:
	Number of triangular tables
	LARGEST Number of chairs possible
	This number of chairs (broken down)

	n = 2


	
	
=      2  +

	n = 3


	
	
=      3  +

	n = 4


	
	
=      4  +

	n = 5


	
	
=      5  +

	n = 6


	
	
=      6  +


Let’s assume that the number of triangular tables used is no longer given:
     

f) Generalize your findings by creating a formula for the LARGEST number of chairs possible when n tables are used. 

g) What is the largest number of chairs that 36 such connected tables can accommodate?

****************************************************************************
More space for you to work in:































More questions on the back…
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