Maths 1262 quizzes
Wednesday Quiz 5 26/3/14 answers  Your answers should show all work.

(1: 12 marks) Suppose a program includes a test of whethetddwble-precision vectors, of dimensiar(which can be
large), are orthogonal. How would you implement the tesd, @am you be confident about it?

Answer. Calculate the dot produdt’ z;y;, with an error of at most,, > |z;y;|. Consider them to be orthogonal if
the dot product is below a certain tolerante; °, for example.

Since) " |z;||y;| can be large even when the dot product is zero, one cannotifideot of the test.

(2: 13 marks) Calculate theU factorisation
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Recall that you calculate the first row &f, then the first column of,, and so on.
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10 0 - = 2 3 1
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10 0o - = 2 3 1
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210 0 = 2 3 1
| 3 1{]l0 0 -] |31 2 |
1 0 071 2 37 (1 2 37
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(35 1]L0 0 | |31 2|
10 071 2 37 (1 2 37
2 10 0 -1 -5 = 2 3 1
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(3: 12 marks) UsingL||U| as an estimate df.||U|, estimate the floating-point error when computing the aliagtori-
sation in double precision. Recall that,.;, = 2752

B 10071 2 3 B 1 2 3
3 x 2752 3 x 2752
2X2 " 19 1 0llo 1 s 2X2 " 19 5 11
_ —52 _ —52
1-3x2 35 1 0 0 18 1-3x2 3 11 52

(4: 13 marks) (i) Simulate the following program.

Theto_string() function converts, e.g., the integ#® to the string" 12" . It doesn’'t work with my old C++
compiler, but does on aturing so long as you compile ugingy - st d=c++11 . ...
Theappend function appends another string to a given string.



You simulate the recursive routine carefully, showing thkies of the variables, and show what gets printed.

(i) What doesr ecu( n) do in general, givem > 0?

#include <iostream>
#include <string>
using namespace std;

string recu ( int n )
{

int q,r;

if (n < 10)
return to_string( n );
else
{
q = n/10; r = nJ%10;
return to_string(r).append(recu (q));
}
}

int main()

{
int n = 1250;
cout << "n " << n << " recu(n) " << recu(n) << endl;

return O;

}

main calls recu(1250)
recu:
n 1250 q 125 r 0
calls recu(125)
recu:
n 125 q 12 r 5
calls recu (12)

recu:
nl2q1lr?2
calls recu (1)
recu:

n 1 returns "1"
returns "2" "1"
returns "5""21"
returns "521""0"
prints:
n 1250 recu(n) 0521

(ii) It returns the decimal form of with its digits reversed.



