SM365 FINAL EXAMINATION 0755-1055 Monday, 19 December, 2011

NAME: 60\\ i—k_ \OY\§

Each problem is worth 10 points

1. Determine the value of the expression:
e e
z +v2In7

using 4-digit rounding arithmetic. Compute the absolute and the relative error.
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2. Compute the following limits and determine the corresponding rate of convergence:
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3. (a) Verify that the [unction
flz) = e®¥® — o* =3, (0.1)

has a zero on the indicated interval.
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(b) Perform the first four (4) iterations of the bisection method and verify that each
approximation satisfies the theoretical error bound of the bisection method. The

exact location ol the zero is 0.382039055228. Show all your work! (k)
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4. For the augmented matrix
—4 y
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show the matrix that results after reduction of the first column using

(a) Gauss elimination with no pivoting
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(b) Gauss climination with partial pivoting.
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5. Consider the linear system Ax = b with

3 1 1 I
A= -2 4 0 and b — 1
-1 2 6 2

Approximate, starting with zero initial vector, the solution x by carrying out 2 itera
tions:

(a) Jacobi iteration
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(b) Gauss-Seidel iteration
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6. Prove the following Theorem:
Let A be a non-singular matrix, x be an approximate solution to the linear system
Ax =b. r = Ax - b and e = X — x. Then, for any natural matrix norm || - ||,

el < flell < LA~ Hir]

||/1||
S D =X 1 = %:.A/s\(ww[\?i = Using ecbm'a’ f(tuo/\ A
2 1 = A(X- x) 2 Sectnr ouX A
| > = A > AeSmion of 2
> - 5
i > e= NYT propaf‘td S5 vt
/ wsevse  cond e A IS
K\\ O — G:n(iwlaw

/ @ “a = “Fglﬂ\é— m\dl\\“r\\ — EOV\%VJ‘I’@WZ& on(hﬂ’\/

DY ewnee ¢ = A 3 <lhexon  alose

MR comsistencs pepery

\W\i\mwa\\ > W, {

AN —
@ o :T‘E‘:L @\\ \\A“‘\[\q«\ -~ P;,&tn.«i 3aY *’o:@llﬁe‘f"

Page 6 of 10



SM365 FINAL EXAMINATION 0755-1055 Monday, 19 December, 2011

7. Let x(A) be the condition number of a maitrix A.

(a) Show x(A) > 1 when a natural matrix norm is used.
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8. Using Tavlor series, derive the error term for the approximation
o \

T &) = - 5 [f(x + 2h) — 2f(x + h) +2f(x = h) — f(z — 2h)].
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9. Show that if u(x) is any function that interpolates f(x) at g, 2y..... x,y, and if v(z)
is a function that interpolates f(z) at x|, xa..... &, then the function

(z,, — x)u(x) + 1—1”)1(7)
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10. (a) You are given the following table:
al-tjofi|2]3
2:|1|2|-7]10

Find a polvnomial, using a divided differences table, that assumes the values in
the table.
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v T Ese T iethod of Teast squares 1o fimiMa logarithmic fitting f(2) = a + blna for
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