MATH/CSE 514 MIDTERM EXAM

March. 6, 2013

Name: Score:

1. (5 points) How would you compute f(z) =v1+z—-v1—= when z is small? why?
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2. (5 points) Give an argument on why the Newton’s method converges quadratically by
interpreting it as a fixed point iteration.
Lox.)

‘s method. _ .
NMJ’G’"\} ' /(nfir =~ 7{"\ 'f’th)

£x)
{'®)
fzi&n NMJ""\B wuaf‘;m[ 0 s a %“’Kél l‘jm#vﬂ:

7(v\~fr :F('?f)

(ot f(x)::?{f

(x) ,F(xf(x) qﬁu‘c”)
fo) o)
A=~ fde D Fly) ~

Sinie F(Q*) = [ —

i) = W
gf(x))y

2 F) = %—53")3— to if fxo
ty

. /\/M}hg " Cbﬂv&y,w alt M/m%ﬂiﬁ



3. (10 points) Show that the sequence z,, defined by
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converges for any zp € [—1,00), and determine its convergence rate.
What is lim,, ye0 Tn?

r—> T,ﬁl

’9%% sinee ¥, H}l , 00)
e

xe)”
Heahd o) 20 fo xt (4, ) o tlirs

w € have ?(,"?/o/

90 ,f(,g s & Condehive wﬁi"j fﬂ"" [o, )

to L[, too)
| omd frs o fv‘fel /J"”""f.

‘%“fQGJ#a,M.wjﬂwwﬁ

’$ /:‘V)Mu\




4. (10 points) Find the polynomial py (of degree less or equal than 4) in Newton’s form
using the divided difference table such that

pa(0) = 1, pa(1) = 0, pj(1) =2, pi(1) =2, pa(2) = 3.
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5. (10 points) Let pn(f;z) be the polynomial of degree < n interpolating f(z) = €2* at

g = cos%%?r, i =0,1,---,n. Derive an upper bound for If — pnllLoo(=1,1), and
determine the smallest n such that the above error is less than %10_2.
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6. (10 points) Given zg < 1 < +++ < Zn. Determine a procedure for constructing a
quadratic spline S(z) such that




