NUMERICAL ANALYSIS
Exam II Math 4364 (Fall 2011) December 1, 2011

This exam has 4 guestions, for a total of 120 points.
Please answer the questions in the spaces provided on the question sheets.
i
If vou run out of room for an answer, continue on the back of the page.
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‘ .
35 points| 1. T some early computers, which lacked division in hardware, the division 1/e of any given
Hoating-point number ¢ (5 0) was computed by the iteration

Tpar = a2 — ), n=0,1,2,.... ()
nsing only multiplication and addition.

Show that. if the sequence x,, generated by (1) converges to 1/c, then

o = 1
“HL M fese
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The division 1/¢ satisfies the equation

Fley=0  with  f(r)=+"~c

Show that Newton’s method for this equation gives the iteration (1).
For ¢ = 3 and 2y = 0.3, nse Newton's method to find first two iterates @y and .

Given that 1/3 =~ 0.3333333333333333---. What can you say, based on your
calculation in ¢), about the number of the correct digits for the third and fourth

iterates 1y and 147
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— generated by the iteration
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Exam [[{continued) Math 4364 (Fall 2011) December 1, 2011

e ) . B
20 points| 4. Let o,y € " amd A be an n ¥ n matrix. Show that

a) det( A+ wyt) = (1 4+ y A7y det(A);

b) if A7 exists and 14 /A7 e £ 0, then (A4 o/ )7 = A7 - A A

Tyt A-te °
Hint: Use the following results in Test 50 Let uw,v € R and I be the identify matriz.
Then we have

1) det( + we'y =1+ vh;

2) i 1+t £ 0, then (1 +wup') b= | — 222

i+ofu

Preet "*“5 MACA+ x4 =der [ A(T + A
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When yvou finish this exam. vou shonld 2o back and reexamine vour work for
any errors that vou may have made.
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