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Math/CS 466/666 Exam Part 1 Version A

1. State Taylor’s theorem including all hypothesis and the remainder term.
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2. State Newton’s method for solving f(z) = 0.
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4. Use Taylor’s theorem to show that the approximation

() ~ flx 4+ h) - Q{LL(;") + f(z —h)

has order @(h?) as h - 0.
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Consider the following table of divided differences
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5. Determine what value goes in the box.

6. Use the information in the table to write down the interpolating polynomial of
degree 2 that passes through the points (4, 8), (5,2) and (8, —1).
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7. Given an approximation of g(z) denoted by c(h,z) that is accurate to O(h®) use
Richardson’s extrapolation to find an approximation §(k,z) that is accurate to at
least O(h®) involving the terms a(h, ) and a(h/2, ).
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8. Consider the row elimination and permutation matrices given by
Et'j = [T?; — T - O:T‘j] and P,;j = [7'5 — ‘F‘j].
Thus, E;; is the matrix such that the product E;;A has the effect of subtracting o

times row 7 of A from row 4. Similarly P;; is the matrix such that P;; A switches
row ¢ of A with row 7. Find 4, 7, k, and £ such that Fy 1 o = P Eye.
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