Intersecting Lines                     
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[image: image5.wmf]
Eduardo has developed the design shown on the left as a possible logo for his new web based news service.
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In the process of developing this logo Eduardo used a multiple reflection of a single smaller design using only four lines:

Eduardo enjoys investigating mathematical patterns and noticed that there were patterns developing in his designs, particularly as he added more and more lines to them.
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Diagram A


Diagram B



Diagram C

[image: image8.wmf][image: image9.wmf]
In diagram C, the three interior regions (I1, I2 & I3) have been marked, as well as some of the external regions (E1, E2…).  

Note:  It is assumed in each diagram that the lines continue on forever, thereby dividing the plane (the page) into separate regions.
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In each of Eduardo’s diagrams above, the lines have been placed so as to obtain the maximum number of intersections.  This need not be the case, of course. For example, the diagram right shows three lines and only one intersection.

In the space below, draw three lines with
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(i) no intersections.

(ii) two intersections.
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2. Challenge:  You have seen in diagram C that the maximum number of intersections for four lines is ______.  In the space below, draw diagrams showing four lines intersecting in zero, one, two… places.  Not all may be possible!

3. Constructing any other diagrams necessary, use diagrams A, B & C on the previous page, to fill in the table below:

	Diagram
	No. of lines

(n)
	No. of interior regions

(In)
	No. of intersections

(Xn)
	No. of external regions

(En)

	
	1
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A


	2


	
	
	

	B


	3


	
	
	

	C


	4


	
	6


	

	D


	5


	
	
	


4. In the space below, write about any patterns which you can see in the table above.

[image: image14.wmf]Note:  
If you have not seen it before, Xn lets you easily refer to rows in the table.  For example, you could say  “the no. of intersections in one row plus 3 gives the no. of intersections in the next row” by writing 
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5. Use the patterns you found in question 4 to predict the values for 6 lines and 7 lines.

My predictions:

	No. of lines

(n)
	No. of interior regions

(In)
	No. of intersections

(Xn)
	No. of external regions

(En)

	6


	
	
	

	7


	
	
	


On a separate piece of paper, check your answers.

Remember:
    (i)   
use a ruler!



    (ii)  
make sure your diagram shows the maximum



number of intersections.

6. Most people find iterative rules when they look for rules giving In and Xn in the table in question 4.  An iterative rule is one where the value in one row comes from a formula which uses the value from the previous row.  Such as 
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, seen earlier.

The problem with this type of rule is that if you want to know the number of intersections for 100 lines, you have to know the value for 99 lines, which means you need the value for 98 lines, which means….  well, you get the idea!

If you haven’t already, find rules for In and Xn which are not iterative and let you go straight from the number of lines n to the number of intersections Xn.


Hint:  
Both rules are quadratics and may involve consecutive numbers. There are many different valid rules which are equivalent.
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7. Use your rules to find the number of intersections for:

(i) 20 lines.

________________

(ii) 25 lines. 

________________

(iii) 200 lines. 

________________

8. How many lines would you need to draw to have:

(i) 1035 intersections.

________________

(ii) at least 10,000 intersections. 
________________
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Remember - lines extend forever. This shows 2 intersections but there are really 3!





Make sure your diagram for 5 lines shows the maximum number of intersections.





Next value of X





Current  X and add 3





Is it possible to get an answer which is not a whole number? If not, why not?





Why not two solutions to a quadratic equation?
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