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I Y (a} Suppose that we want to use computer to compute the value of

V1+2z — T4z for o near 0. Cet one compuding method fo
avoid loss of significance. (8 paints)

{b) Let p{z) = 2%+ az® + bx + ¢ for some constants e, b, e, Siipposa we
know that there exists a zo with large magnitude such that plzg}
has very small magnitude. Explain why we can nof COMPULe pi %)

with high acenracy by computer in general. (8 points}

2. Consider fixed-point iteration Trpe1 = Glzn) for some given point o,
;!'55': Here g 15 a smooth Function on the whale real line. nupposc that there .

exists a I.f such that E = ﬂ{é} and -!]PII:(E:I = ﬂ”r:g:l EE Gr{“}{f} = [} [or
& some positive integer n > 1.

{a) Prove that there is a number £ > 0 such that if bz, — £ P g, then

n — § 885 — 00, {8 poinis)
(b} Let x5 be a point which satisfies the condiljon of part [a). We

agsume that =, # £ for all n. Find 2 constant & and = positive

integer p auch that

lim [Ze £ o

men oy, — &

{8 polngs)

3. [a) Suppose we want to use the itegration quadrature rule Q{f) =

Aaf (%) + Aaf {1—,) + Aaf (3) Eo approximate the intepral J[f) =

L Jo H{z)dz. Here Ay, A;, A; are constants independent of f. Find

i | the constante Ay, A, As such that @(f) = J(f) for all polynomizls
R i of depree less thap or equal ta 2. (& points}

(b} Qiven two real numbers o and b with ¢ < band z: =g+ - &2 for

¢ =81, N. Here N is a positive integer. Set i = {b—a)/N. Let

F be a smooth fanction oo [@,8]. Denote the cumposite midpoint

Tt de i
.

: integration tule by My = 2T f {ﬂ‘zﬂ) Then there exist con-
Sl stants Cy, O3, -, independent of & such thai F( F) = [* f(z)dz = “

M (14 O+ C0R 4+ A%, Find the constant O, (10 points)
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4. (a)}) Let A bean nxn s:;mxnel.fic and positive deiinite matrix. Use
mathematical induction to prove that there exists an n % n lower -
toangular mafrix [ such that 4 =LIT. (10 poinis)

(b} Tet A be a general nxxn matrix. Snuppose we can find ax 7 x n lower
triangular matrix L with Ly = 1, ¥ ¢, and |Lig| <1, ¥4,7 and-an
7 % 1 upper triasgular matrix 7 such that 4 = L. Use math-
eraatical induction to prove that max; U] < 271 . max, g4
(10 pointa)
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