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 �What happens when the “exact value” is not a real ���
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� Overflow - exact result > OV, too large to represent.
� Underflow - exact result nonzero and < UN, too small 

����
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� Divide-by-zero – nonzero/0.
� Invalid - 0/0, sqrt(-1), … 

� Inexact - you made a rounding error (very common!).

� �������
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�����
��

� Stop with error message (unfriendly, not default). 
� Keep computing (default, but how?).
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function kahanSum(input)
 var sum = input[1]
 var c = 0.0          //A running compensation for lost low-order 
bits.
 for i = 2 to input.length
  y = input[i] - c    //So far, so good: c is zero.
  t = sum + y         //Alas, sum is big, y small, 
                      // so low-order digits of y are lost.
  c = (t - sum) - y   //(t - sum) recovers the high-order part of y; 
                      // subtracting y recovers -(low part of y)
  sum = t             //Algebraically, c should always be zero.
                      // Beware eagerly optimising compilers!
 next i               //Next time around, the lost low part will be  

                  //  added to y in a fresh attempt.
return sum
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    do while (tot=1.0)

      tot=tot+0.1 

end do 
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 Excerpt from The Art of  Computer Programming by Donald E. Knuth:
 ----------------------------------------------------------------
    "Floating-point computation is by nature inexact, and it is not 
  difficult to misuse it so that the computed answers consist almost 
  entirely of  'noise'. 

  One of  the principal problems of  numerical analysis is to determine 
  how accurate the results of  certain numerical methods will be; a 
  'credibility gap' problem is involved here: we don't know how much 
  of  the computer's answers to believe. 

  Novice computer users solve this problem by implicitly trusting in 
  the computer as an infallible authority; they tend to believe all 
  digits of  a printed answer are significant. 

  Disillusioned computer users have just the opposite approach, they 
  are constantly afraid their answers are almost meaningless."
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     It makes me nervous to fly on airplanes since I  
know they are  designed using floating-point 
arithmetic.” 

                                     A. Householder 
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