MATH 365 — Midterm Exam #2 17 November 2006

/8 Problem 1: Consider approximating f(z) = ez’ by interpolating from a table of values.

(a) Construct the Lagrange interpolating polynomial P(z) of minimum degree such that P(z) agrees
with f(z) at the four points given in the table below.
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(b) Approximate f(0.7) by evaluating P(0.7). What is the relative error in this approximation?
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(c) Use Neville’s algorithm to calculate a quadratic interpolation of f(z) to = 0.7 using only the
nodes zg, r1 and zs.
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' MATH 365 — Midterm Exam #2 17 November 2006

1
/8 Problem 2: Consider the definite integral I = / e %",
0

(a) How many subintervals are needed to approximate I with absolute error less than 10~ using the
trapezoid rule?

R - ”,,\ - R |
fR=e €< 2 fe xelon
L'tz - 2% e ’rr?«fw&?m d erur:
€= -2 X 4 e %4‘/&\ < 11@\ < (&1
-cm(‘k\: Lgo ™ + Rx X, Ly X"
7 - N = > Y =408
= Hy(B-2%
. Hf_ _ __ ,-7)
oL -é ot x=0, xﬂﬁf:i s
° (Q((%\( (S v Rimaone at
O oc (¢ (_(’/(Q\(: vl / \-C”(t\(: 26!
(b) Use Simpson’s Rule with n = 4 to approximate I.
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(c) Given that ;%(E_EQ)

< 12 for all z € [0,1], find an upper bound on the absolute error in your

answer to (b).
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/10 Problem 3: Consider the following system of linear equations.

0.03z1 + 582 = 59
5.3z1 — 6.1xy =47

(whose solution is z; &~ 10.03, z2 ~ 1.012).

(a) Use Gauss elimination (without row or column interchanges) and 2-digit chopping arithmetic to

calculate an approximate solution.
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(b) What causes the large relative error in your answer to (a)?
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MATH 365 — Midterm Exam #2 17 November 2006
Problem 3 continued...

(c) Use one iteration of iterative refinement (again in 2-digit chopping arithmetic) to improve the
approximation you calculated in (a).
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(d) Solve the original system using complete pivoting (again with 2-digit chopping).
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Problem 4: Use the Gauss-Seidel iteration method, starting with the initial approximation
x(0) = (0,0,0), to find an approximate solution of the linear system

3z —x94+x3=1
3z 4 6z9 + 223 =0
3z + 3z + Tzy =4

accurate to within an absolute error of 0.1 in every component.
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3 0 3
Problem 5: Consider the matrix A = l(} -1 3] .

1 30
(a) Calculate an LU decomposition of A.
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(b) Use your answer to (a) to efficiently calculate the solution of l[) -1 3:[ I: :I = [5] .
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