Intersections 
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Solve the two pairs of simultaneous equations: 

	x + 0.99999y 



		= 

	2.99999 


	0.99999x + y 

	= 

	2.99998 



	


and 

	x + 1.00001y 



		= 

	2.99999 


	0.99999 x + y 

	= 

	2.99998. 



	


Explain why the solutions are so different and yet the pairs of equations are nearly identical. 

To solve the first pair of simultaneous equations – 

x + 0.99999y = 2.99999        (1)

0.99999x + y = 2.99998        (2)

0.00001y – 0.00001x = -0.00001              (2 – 1) 

y – x = -1                                                (*100,000)

y = x – 1                                                  (+ x )

if you insert this into equation (2), you get

0.99999x + x – 1 = 2.99998 
1.99999x = 3.99998                ( + 1 )

x = 2
insert into equation (2)

1.99998 + y = 2.99998
                                    (– 1.99998)

y = 1                                  

x = 2
To solve the second pair of simultaneous equations

x + 1.00001y = 2.99999       (1)

0.99999x + y = 2.99998        (2)

0.00001x + 0.00001y = 0.00001     (1 – 2)

x + y = 1                       (*100,000)

y = 1 – x                                   (equation 3)
insert into equation (2)

0.99999x +1 – x = 2.99998 

-0.00001x = 1.99998       (– 1) 

x = -199998                     (*100,000)

insert into equation (3)

y = 1 – - 199998


y = 199999    

x = -199998         
As shown, the solutions are very different, even though the equations are almost the same. It may be easier to see why if the gradients and where the line crosses the y – axis    for the different equations are shown. 

	line 
	x + 0.99999y = 2.99999
	0.99999x + y = 2.99998
	x + 1.00001y = 2.99999

	simplified
	y = (2.99999 - x) / 0.99999 
	y = 2.99998 - 0.99999x
	y = (2.99999 - x) / 1.00001

	y - axis 
	2.99999 / 0.99999
	
	2.99999 / 1.00001

	simplified
	3.000002
	2.999998
	2.99996

	gradient
	"-1 / 0.99999
	
	"-1 / 1.00001

	simplified
	-1.00001
	-0.99999
	-0.9999900001



As the graph shows, the gradients for the 0.99999x + y = 2.99998 line, and the x + 1.00001y = 2.99999 line are very nearly the same – they are to 9 decimal places! This means that even though they are only .00002 away from each other on the y – axis, they will have to go a long distance before they cross. 

However, the x + 0.99999y = 2.99999 line and 0.99999x + y = 2.99998 line have quite different gradients, compared to the other pair. This means that although they are actually further away from each other than the other pair (0.00004 instead of 0.00002!), they will cross a lot closer, as the gradients are different before the 5th decimal place. 
On a normal scientific calculator this would appear as -0.99999. However, on a calculator with more than 9 decimal places, it will appear like that.








