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Forward /Backward Error

Suppose want to compute y = f(x), but approximate y ={#{x).

What are the forward error and the backward error?
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Forward /Backward Error: Example
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Suppose you wanted y = /2 and got § = 1.4.
What's the (magnitude of) the forward error?
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Forward /Backward Error: Example

Suppose you wanted y = v/2 and got y = 1.4.
What's the (magnitude of) the backward error?
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Forward /Backward Error: Observations

What do you observe about the relative manitude of the relative errors?
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Sensitivity and Conditioning

What can we say about amplification of error?
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Example: Condition Number of Evaluating a Function

/)‘9 = f(x-v/)z\}-—p(x) = P'(}) 'A)(

y = f(x). Assume f differentiable.

Demo: Conditioning of Evaluating tan
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When is a method accurate?
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When is a method stable?
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Getting into Trouble with Accuracy and Stability
06 = S

How can | produce inaccurate results?
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In-Class Activity: Forward/Backward Error

In-class activity: Forward/Backward Error




Wanted: Real Numbers. .. in a computer

Computers can represent integers, using bits:
23=1-2*4+0-224+1.22 1.2 +1.2%=(10111);

How would we represent fractions?




Fixed-Point Numbers

Suppose we use units of 64 bits, with 32 bits for exponents > 0 and 32 bits
for exponents < 0. What numbers can we represent?

How many ‘digits’ of relative accuracy (think relative rounding error) are
available for the smallest vs. the largest number?




