Numerical Analysis  Semester 081  Problem Set 1

Reference:  Chapter 01.02    Measuring Errors  and  Significant Digits Handout
1.  Compute the true error, relative error, and absolute relative error for the following: 

a.  True value:  2.71828182
Approximate value:  2.7182

b.  True value:  2.71828182
Approximate value:  2.72

2.  The derivative, f′(x) of a function f(x) at a particular value of 
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 can be approximately calculated by
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a) the approximate value of 
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b) true value of 
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c) true error for part (a)
3.  Compute the number of significant digits in each of the following numbers:
a) 5.610 

b) 60000

c) 0.008
d) 0.0080
e) 2.37500
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f) 2.375
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g) 1.0
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4.   Determine the answer to the appropriate number of significant digits: 
a.   3.250 + 0.32145                            b.  3.250 * 0.32145 
c.   113.250 + 2.321                            d.  113.250 * 2.321 

Reference:  Chapter  01.03   Sources of Error

5.  a)  Write down the Maclaurin series for sin(x)
    b)  Estimate sin(Pi/4) with  1 term, then 2 terms, 3 terms, etc. computing the following until the true value and approximation agree to three significant digits:

Number of Terms      Estimated Value     True Error        Relative Percent Error 

   c)  What type of error does this illustrate (truncation or round-off)

6.  Assume that your computer uses base 10 floating point storage with four digits of storage for the mantissa (chopping off remaining digits).  How would the following be calculated?
a)  1.557 + 0.04341

b)  26.86 - 36.41

Reference:  Chapter  01.06  Propagation of Errors

7.  Using the Total Differential Method of Example 2, Chapter 01.06,  compute a range for the value of  the strain
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8.  Using the Total Differential Method of Example 2, compute a range for the value of  the hypotenuse  of a right triangle with legs measuring 10 +/- .01 meters and 24 +/- 0.01 meters respectively.  
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