C3:  Numerical Solution of Equations
Decimal Search Method

L.O.  To locate the roots of equations using decimal search.

Decimal search is very much like the method of trial and improvement.  

Example.  Let 
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.  Find the solution to 
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, giving your answer correct to 2 decimal places.

Solution:

We begin by trying to find two whole numbers that the solution lies between:

	x
	f(x)

	-2
	

	-1
	

	0
	

	1
	

	2
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A change in sign occurs so root lies in the interval (-1, 0).
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Let the root of the equation be α.
We next look to find two numbers with one decimal place that the root lies between. The above table and graph suggest that the root could be closer to 0 than -1.

	x
	f(x)

	
	

	
	

	
	

	
	

	
	

	
	


   This table suggests that α lies in the interval (          ,             )

We next need to find the values with 2 decimal places that the root lies between:

	x
	f(x)

	
	

	
	

	
	

	
	

	
	

	
	



So α lies in the interval (          ,             )

To decide the value of α correct to 2 decimal places, we need to evaluate the function at the mid-point of this interval, i.e. at 

Since f(                ) =                                       , we know that α =              (to 2 decimal places)

Example 2:

a)  Sketch the graphs of 
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.  Explain why the equation 
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 has exactly one solution.
b)  Find the solution to 
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 correct to 2 decimal places.

Solution:

Sketch graph:

The equation has exactly one solution because …

b)  To solve 
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 using decimal search, we first begin by rearranging to get the form f(x) =0,  i.e.  

We try whole numbers first

	x
	f(x)

	
	

	
	

	
	

	
	


Next we try values with one decimal place:


Then we try values with two d.p.s

	x
	f(x)

	
	

	
	

	
	

	
	

	
	

	
	





Try now the midpoint of the interval that the solution lies between:

i.e. the solution is x = 


(to 2 d.p.)


Note:  You can use some types of calculator (for example the CASIO fx-83ES) to generate the tables for you:

The steps are:


· Mode 3 (TABLE)

· Enter the function (using the ALPHA X button to enter an x)

· Enter the starting value, finishing value and steps for your table.

· Copy down the table.

· Press AC to produce a new table.

· Press MODE 1 to return to normal calculation mode.
Your text book highlights some possible problems with the location of roots using numerical methods (see p172)

Now try these questions:  Page 174  Q3, 4, 5
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