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1. [5 marks] The IEEE floating-point format has a sign bit, mantissa bits,qruhent bits.

The meaning of such a numb#ithe exponent bits do not represent one of the special
signal \alues, ist 1.{mantissa}x 2**({e xponent}-127), where**’ ’ representsx@onentiation.

This question concerns identifying thalwe represented by a particulatue in IEEE
floating-point. Oumumber has a sign bit of zero (meaning that #ieevis greatethan-or
equal-to zero), a mantissa field of 0200000000000 (thus the maraigsedas/101,, as the 1
before the binary point is implicit), and axpenent field of 01111100 (these eight bits represent
the number 124).

What is the alue representedYou do not have to smplify your answerbut you must
represent it in usual, base tewergday terms.(That is, you can lee@ in something lile 28, but
that ‘2"’ and “58" must be &pressed in base ten.)
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Answer:—, or 1= x273
32 4
2. [5 marks]
2a. State aly one source of error in assignment egn@mputation of the sine function by the
2i+1

summation of 1) G

Obvious answers: truncation error round-of error.

2b. What do we do to limit the error you identified in 2BRplain in a fev words.

Answer for truncation error: Since the truncation error is an increasing functiothef range-
reduction algorithm gies us a snaller x and hence smaller truncation error foreeginumber of
terms. Anotheanswer is that we figure out an error bound as a function of the number of terms,
and then we use enough terms to enthle truncation error acceptablyo

The answer for round-bérror is harder We nostly didnt deal with round-dferror in
assignment oneHowever, in some cases the range-reduction algorithm also helped, in that for
large x, due to the range-reduction algorithm we could get by with a reasonable number of terms
of the series and thus we performedde operations (en including the range-reduction
algorithms), thus typically getting less cumutatiound-of error.

3. [5 marks] In comparing algorithms for computing tredue ofz, would you base your
decision on the absolute error or the rg&@atrror, and why?

Answer: It doesri’matter because the desired actualue is alvays z. So using relatve aror
just diides all the error amounts layand the ranking doedrchange.

4. [10 marks] There is a math library functisayt which calculates square rooti.takes a
single parameter of typiwuble and returns typeouble . Write a complete C program which
takes no input, and outputs just one number which isahee\of:

10=7123
ZV T
You do not need to include commentstimote that'a complete C prograrmcontains #includes,
etc. Thats, your program as written on this test paper must compile and run with no additions.

(over)



Answer to question 4:

#include <stdio.h>
#include <math.h>

int main()

{

double sum = 0;
int i

for (i=2;i<=10; i++)
sum +=sqrt(123.0 / i);
printf("%g\n", sum);

return O;

}
It is essential to ensure that theision happens in floating-pointnteger dvision yields the

wrong answer

5. [10 marks] Recall Neton’s method, with which we found a square rootyddy finding zeroes

f
of f(x) = x?-y. Each success “‘guess’is alculated ax — % wherex is the preious

guess. Writea C function which uses Neon’s method to find a zero of the function

f(x) = x*+ x + 1, to an error tolerance of 1.

Your function will hare o parameters and will return typeuble .
You neednt smplify the main formula in your function.

(The denvative d x* + x + 1 (with respect tox) is 4x3 + 1.)

Answer:
(the file must #include <math.h>ytithis function might be thven in with others and math.h

might already be included)
double newton()
{
double x = -0.7;
double xsq /* x squared */,
X /* f(x) */;

while (1) {
Xsq = X * X;
fx =xsq*xsq +x +1;
if (fabs(fx) < 1e-10)
break;
x —=fx /(4 *x*x sq+1l),

}

return x;



