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1. Consider the function f(z) = e * — z3.
{(a) Prove that this function has one single positive root r on (—oc, c0)?
(Hint: You may use an intersection of 2 curves argument)
(b) Sketch on THE BOOKLET, the function f(z) on (0, 2).

(c¢) Using the bisection method on [0,2], give with justification,
the minimum number of iterations ng, required to find r with a
relative error of (.5 x 1075,

o=

(d) Based on the function f, give, with justification, the formulae
of the iterative schemes that generate the sequence of approxi-
mafions, zy, £1,... for respectively Newfon’s method and secant

method.

Newton’s method

Ty =  Ha-r

1

Secant method




IN WHAT FOLLOWS CARRY ALL YOUR COMPUTATIONS
WITH AT LEAST 7 FIGURES

(e) Give the sequence of 3 approximations obtained by applying 3
iterations of Newton’s method with xy = 0.5.

s

Iy

T3

(f} Give the sequence of 2 approximations obtained by applying 2
iterations of the secant method with zp = 0 and 2, = 1.

Ty

I3:
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2. To perform Gauss elimination for the following quadridiagonal, di-
agonnaly dominant matrix

( (ll Uy 11 0 . - 0 \
l 1 dg g Vo 0 . - 0
0 32 d 3 Uy U3 . 0
0 0 13 d4 iy .. 0

0 .. 0 I d

ln—3 dn«».’l Up_2 tn_2
lu~2 dﬂ—] Upy—1

6 . . . .
\0 e .- . 0 ln—l dn }

One uses the following algorithm:
for 1 from 1 to n-1

L =1;/d;

diy) = digy — li» uy

if i<n-1

Uipr = Uipy — b * v

end

end

Give the exact number of floating point operations needed to per-
form this algorithm.
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3. Prove that for k = 1,2,..., 2% = (z2'7")%, then give with justifi-
cation the mimimum number of arithmetic operations (additions. sub-
tractions and multiplications) to compute, using nested multiplication,
the following polynomials

Polynomial p(x) Minimum number of arithmetic operations

22 k= 1,2, ...

3z -1 +(z— 1%

62 + 927 + 3z%° — 2%
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1. A function f iz given on a opet of uniformly opaced data:
{z;[t = 0,...n}, where n 15 a positive integer and h = z;41 —

X; 1.8 1.9 2.0 2.1 2.2
f(x;) | 3.1268 | 3.2871 | 3.4556 | 3.6328 | 3.8190

Compute, the approximations of the definite integral [27 f(x)dx, using
the mid-point rectangular, trapezoidal and Simpson rules followed by
Romberg integration, for ke = 0.4, 0.2, 0.1.

Mid-point | Trapezoidal | Simpson rule | First Romberg
M(h) T(h) S(h) R1(h)
No fill
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9. Let z, y € IF, be two positive numbers in IF,, the IEEE simple pre-
cision number system, with

xr=m, x 2% and y = m, x 29,

n, = 1+(112_J—I—ag?—?—!-_._—l-ap‘z_"’ and m, = 1+b12"1+522—‘2+...+bp'2_",

and

ﬂ,’,b,’ € {011}3 Vi= 17"p)
ey €S ={n:-l <n<b}

where S 1s a set of integers.

{a) Specify the set S and the mteger p.

=

l}'—"

32:

(b) Given z, specify for what values of y, one has {“absorption” of y
by ), le. s Hy=u.




