Autumn 1991
Solution to the Numerical Analysis Examination
L '

a) The LU factorization does not exist since the 2 x 2 submatrix

we 3]

is singular. A necessary and sufficient condition is that all the submatrices
As = (8ij)1cijck » £ =1,....n are nonsingular.

b) A permutation of the second and third row gives

4 =2 1
B= [ 3 31 ] with the LU factorization
-2 1 0

1 4 =2 1
B= 3/4 1 0 9/2 1/4
-1/2 01 lo 0 1/2
¢) The third column of A~! can be computed by solving the linear system

Az = e3 which is equivalent to Bz = ¢;. This is done by solving the
triangular system Ly = ¢3, and then Uz = y.

d)
a~204+4c = -~}
a~-b+e = 1
a = 1
a+b+e = 4
The corresponding linear system is
1 -2 4 a -1
1 -1 1 b | = 1
1 0 0 ¢ = 1
1 11 ' 4
Since a = 1, we have
~20+4c = -2
~b+e = 0
b+e = 3

The second and third equation lead to & = ¢ = 3/2 but then the first
equation is not fulfilled (-2-3/2+ 4-3/2 # -2!).
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n.
a)
ao = 1
+ la + ia = 2
a0 %1t 3% = ?
do + al + a’ - 5
et 1 | 1 5
501 + zdz = -§ - a = —la
a + a3 = -3 a = 5
The interpolating polynomial is py(z) = 22 -3z +1.
b)

1£(2) - pa(2)l €

B e

) )zl -
max, 112)) ax lwa(2)]

@)= = el O

wy(z) = 2(z - -;-)(: =1), wy(z)=322-32+ 1

2
1 1 1 /1
Joax ea(z)l = lwz(§ z Vﬁ)l = ;\/ T

¢) Suppoee p, and f, are two polynomials interpolating f(z) at the points
29 <2y <::- < z,. Then, py = pp - fn is a polynomial of degree n with
n + 1 zeros. Therefore, jn =0 and p, = fs.
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