
Math 340 * Exam 1 * Solution 
February 23, 2012 * Victor Matveev 

 
2 2 1/3

4

4

2

exp(2 ) (1 6 )
)

1 1
In double precision, for very small (see below) this expression will round off to

( 1)
Let's use Taylor polynomials to modify, recalling that (1 ...

0

) 1
2

p

x x

x

x
x

p p
u pu u

 





    

Problem 1a

 

   

2 2
2 2 2 4

22 1/3 2 2 2 4

2 4 2 42 2 1/3 4

4 4 4

4 16

(2 )
exp(2 ) 1 2 1 2 2

2
1 1 1 2

(1 6 ) 1 6 6 1 2 4
3 2 3 3

1 2 2 1 2 4exp(2 ) (1 6 ) 6

Round-off in the numerator will be a problem when 4 10

Not z6 ero!

x
x x x x

x x x x x

x x x xx x x

x x x

x 


      


      


     
  

 





2

32 3

4problematic range is 

______________________________________________________________________________________

)
1 1

Loss of significance will result for both 

|

very large *and

| 10

* very

x

x

x x



  



Problem 1b

83 16 2 16

2 2

2 332 3

 small ,  yielding a value of

 :  denominator rounded off to zero if 10  *and* 10 problematic rang |

 in

|e is 

1
Use (1 ) 1 ,  and 1

1

1 1 1

finity:

1

1

3

0

2

p

x

x x x

x px u
u

x x

x xx x

x    

    



       







Small 

2

2 3

3 16 6 82 1

1 2
2 2 1

2 31
32 3

__________________________________

  :  denominator rounded off to zero if 10  *and* 

4
2

3

| |10 problematic range is 

Use the sa

Not unboun

0

d

m

ed

1

!
x

x
x x x

x x x

x

x  

         
 

 



Large

2 2 2 3

232 3
3

2

3

32 3

1
e linear approximation 1 1

2 2
21 1 21 11 1 11 11

2

1
32 3

2 1
3

p
p

u u

x x x x x

xx x x x
xx x

x
x

x x

    
 

    
              


  


 



 

  



Problem 2(a): 

 

Apply one iterations of the Newton’s method to an appropriately chosen function to find x1, starting with initial guess 

xo=2.  When estimating the error, recall that 2
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Problem 2(b): 

 

Noting that 3 3 35 8 3 2 1 3 / 8    , use the linearization of the function 3 1 x  to estimate 3 5 , and use the Taylor 
remainder formula to find the upper bound for the error of this linear approximation. 

5/3

3

2 2

3

2 2
1

/3

3

5
5/3 2

1

(1 3/8)

( )

5 2 1 3 / 8 Same as using N

( 1)
(1 ) 1 (1 *)

2

1 3 1 7
1 3 / 8 1 1

3 8 8 8

( 1)
( ) (1 *)

2

1 1 2 1 8 3
(1 *)

ewton's method!
7

1.75   
4

2 3 3 9 5 8

p p

p

R x

p p
x px x x

p p
R x x x

x x








 


    

      


 

           
  

  







2 2/3 2/3
1 8 1 3 1 3 2

1 1
5 8 5 40 5 40 5 3

1
Multiplying by two, we find that the error bound on the approximation is about
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Problem 4:       Equation of line connecting two points on the graph y=f(x) corresponding to argument values xo and x1: 
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Secant method does not converge unconditionally; below is just one example of poor initial point choice: 
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F = function myFun(x)

x2 = x*x;  

F = 1;

for  k = 8 : 2 : 2

F = 1  x2 * F / (k * (k-1)) ;
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