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MATHEMATICS 3Q

16 QcToOBER 2009 MIDTERM TEST
Dr. N. KEVLAHAN '

DURATION OF ExamM: 50 MINUTES PLEASE SHOW ALL WORK

1. Consider pelynomisl interpolation at equally spaced points on the interval

2.

3.

[-1/4,3/4] of the function

(a) Will polynomial wiggle (i.e. Runge phenomenon) be a problem on
this interval?

(b) Over what sub-interval of [-1/4,3/4] centired at 1/4 is polynomial
wiggle not a problem?

(c) How can one avoid polynomial wiggle entirely for any choice of
interval?

{a} Calculate the rate of convergence of Newton's method in one dimen-
sion for the case of both simple and multiple roots.

(b) How can one accurately estimate the rate and constant of conver-
gence of an iterative method given the error at each iteration?

{(a) Show that the absclute condition number for the problem of finding
the minimum £* of a function f{x) is

2
T\ EFE

where Ab is the absolute backward error.

(b) If we use a floating point number system with 16 digits of accuracy, to
how many digits of accuracy can we find the minimum of a function?
[Hint: use your result from (a).]

THE END
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