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Objetivos

Formacdo basica de algebra linear aplicada a problemas numéricos.
Resolucao de problemas em microcomputadores usando linguagens
e/ou software adequados fora do horario de aula.
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EXERCISE SET 6.1

10.

Use Gaussian elimination with backward substitution and two-digit rounding arithmetic to solve

the following linear systems. Do not reorder the equations. (The exact solution to each system is
X = 1,.1'1 = —L.I'j = 3]

a 4y — 4 =248, b. 4y, 4+ x, +2v; =09,
1"{] + 5.1'1 + 11'3 = 31, 11'| —|—4.1'3 — X3 = —5,
1+ 2o 44n =11 x4+ x—3x; = -0,

Given the linear system

X — X +ax=-—2,
—X) —|—1Ig — KXy = 3._,

ox;+ x4+ x=2

a. Find value(s) of & for which the system has no solutions.
b.  Find value(s) of @ for which the system has an infinite number of solutions.

¢.  Assuming a unigque solution exists for a given @, find the solution.



EXERCISE SET 6.2

9. Use Gaussian elimimnation and three-digit chopping arithmetic to solve the following linear systems,
and compare the approximations to the actual solution.

a. 0.03x; 4+ 58.0x, = 59.2, b. 3.03x; — 12.1x 4 1453 = —119,
531x —6.10x:; = 47.0. —3.03x; + 12.1x: — Tx3 = 120,
Actual solution |10, 1]. 6.11x; — 1422, 4+ 21xs = —139,

Actual solution [0, 10, % .

13. Repeat Exercise 9 using Gaussian elimination with partial pivoting.

17. Repeat Exercise 9 using Gaussian elimination with scaled partial pivoting.



EXERCISE SET 63

8. Consider the four 3 x 3 linear systems having the same coefficient matrix:

il.

2, =35, 453 =2, 2x; — 31, + x5 = 6,
X4 —x=—1, X 41 —xy =4,
—x; +x — 3, =0 —x +x;, — 3, =3
2y —3In4x =0, 2 — 3 4x=-1,
n4n—xn=1, n4x—x=0,
—x) +x — 3 = =3 —x 4 x;—3x:=0.

Solve the linear systems by applying Gaussian elimination to the augmented matrix

2 -3 I - 26 0 -
I I -1 -1 4 1 0 1.
—1 1 -3 : 0 5 =3 0



EXERCISE SET 64

7. Find all values of & so that the following linear system has no solutions.

1‘{'] — Iz —|—3.I3 = :‘-I+
4.1’] + 1‘{'1 + 11’3. = flf
—2x, +ox, + 3x, =4,

8.  Find all values of @ so that the following linear system has an infinite number of solutions.

1‘{'] — Iz —|—3.I3 = :'TIf
4.1’] + 1‘{'1 + 11’3 == lflf
—1‘{'] + o —|—3.I3 = 1.
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EXERCISE SET 6.5

10. Suppose A = P'LU, where P is a permutation matrix, L is a lower-triangular matrix with ones on the
diagonal, and U 1s an upper-triangular matrix.

b.  Show that if P contains k row interchanges, then
det P =det P' = (—1)*.
¢. UsedetA = det P'det Ldet U = (—1)* det U to count the number of operations for determining

det A by factoring.

d. Compute det A

0 2 1 4 -1 3

I 2 -1 3 4 0

0 1 1 -1 2 -

A=l 2 3 4 2 0 s
I 1 1 3 0 2

-1 -1 2 -1 2 0
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EXERCISE SET 6.6

3. Use the LDL' Factorization Algorithm to find a factorizaton of the form A = LDL' for the following

matrices:
2 -1 0 [ 4 1 I 1]
a. A= -1 2 -1 1 3 -1 1
0 -1 2 b. A= I -1 2 0
|1 1 0 2 |
5. Use the Cholesky Algorithm to find a factorization of the form A = LL' for the matrices in
Exercise 3.
22, Let

Find all values of o for which

a. A issingular. b. A is strictly diagonally dominant.
c¢. A s symmetric. d. A is positive definite.
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