CIS 2166 Fall 2013 Homework 1 on Matrix Algebra

1.
Solve the following system of equations by elimination and back substitution:
T +2y +3z = 0
—r 4y —2z = -3
20 +y 4z = 3

Let Ar = b denote the above system. Write the three elimination matrices Fa1, F31 and M3
that put A into triangular form U with E39FE31Eo1 A = U.

Compute M = F39F31Faq.

2.
Find a combination xjw; + x3wy + r3ws that gives the

Zero vector:
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Those vectors are (independent)(dependent). The three vectors lie in a
The matrix W with those columns is not invertible.

3.

Find a solution for z,y,z to the system of equations
1 2 3 x 3e+m+2v2
4 5 6 y | = 6e+4m+5/2
7 8 10 z 10e+ 77+ 82

4.

Find the linear combination 2s; 4 35> + 4s3 = b. Then write b as a matrix-vector
multiplication Sx. Compute the dot products (row of .§) - x:

1 0 0
s1=1 1 s, = | 1 s3 = | 0 | gointo the columns of §'.
1 1 1



5.

Find a combination xjw; + x>2w> + x3w3 that gives the zero vector:
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Those vectors are (independent) (dependent). The three vectors lie in a . The
matrix W with those columns is not invertible.

6.
Which values of ¢ give dependent columns (combination equals zero)?

1 3 5 1 0 c c ¢ ¢
1 2 4 1 1 0 2 1 5
1 1 ¢ 0 1 1 3 3 6

7.
Find the inverses (directly or from the 2 by 2 formula) of 4, B, C':

0O 3 2 0 3 4
A:|:4 0] and JE:?:|:£Ir 2] and C':|:5 7].

8.

Solve for the first column (x, y) and second column (7, z) of A=!:

8 21 = [2 2-1)



