
United Arab Emirates University
Department of l\ilathematical Sciences

Numerical Analysis I
Name:

Midterm Exam
Student no:

November 3, 2009
Serial no:

(;{; --
33

16--
3~

using 3 digits chopping arithmetic.

~

1.2 1- 3 ~----
33( Lk -

1. (7 points) Perform e3' - ;~) - ~~,

Compute the actual error.
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2. (5 points) Find the largest interval in which p* must lie to approxi
mate V2 with relative error at most 10-4•
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3. (7 points) Find the roots of f(x) = x(x + 2)(x + 1)2(x - 1)3(x - 2). To
which zero of f(x) does the bisection method converge when applied
on the interval [-3,-~]. SHOW YOUR WORK
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4. (8 points) Show that g(x) = /6X4 - ~X2 + ~has a unique fixed point on
[0,1].
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5. (6 points) Use the fixed point iteration to approximate the solution
of x2 - x + i= O.Start with Po = i and do 3 iteration.
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6. (8 points) Show that Pn = ~2 converges linearly. How large must n
such that IPn - pi < 5 x 10-2.
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7. (9 points) Use the nodes :1:0 = 0, Xl = ~ and X2 = 1 to construct La
grange polynomial of degree 2 for J(x) = e-2x. Estimate the error on
[0,1].

Lo ('fC.) =.
(x- ~) C >C-I)

( c)- yJ C 0- ,)

('X-c) Cx-\)

( { -6) ( ~ - \)

lx- 0 ') Cx- Yt.J

U _0) C 1- Yz...)

=

=

.- L.\- y:. (y- \ )

/'

~ Cx ) z
2 Cx- h.)CX-I) . i

- z.e

fill -l.7<.:::-g e

I V-I \ ~

../

f {(~
~.) -
6

._ - 2

6 5-)( ~ I ;:=:>"1
_ 'r L. )(- ~<:::::.k

z-L-

,)~?-;

:5'_1 - \~x -\<~_u

L.\

\ ..1-
\~2;3/./

')
~

(J ( •.•-tl)Y (I).-
l" T{)!

/

P (x) c;h

~ (~7 ~

(3)

)~)I


