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Pretest

1. Solve the matrix equation AX - BC = 0 if

1 1] 3 4 [5 4 0 0
A = 2 3], B = 2 3] |, Cc = l6 5|, and 0 = 0 0

2. Fina A"l if
I 3 =

a=1l2 7
3 9 7

X, + 2%, + X3 + X, = by \
2xl + 5x2 - 3x3 + 4x4 = b2
3x) + 5%, + 23 + X, = b, J
3xl + 4x2 + Xy = Xy = b4

How must b3 and b4 be related to bl and b2 for this system to

have solutions?

4. Use linear approximations to estimate the point (x,y) near (3,2)

for which

%% - y2 = 5.00052

2xy = 12.00026

5. Let x be determined as a function of z by the pair of equations.

dx
Compute 3z °

6. Find the maximum and minimum values of f(x,y,z) = x? + y2 + 2°

subject to the pair of constraints that x2 + 2y2 + 22 = 1 and
x+y=1.

4,11
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Unit 1l: Linear Equations and Introduction to Matrices

1. Lecture 4.010
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Unit 1: Linear Equations and Introduction to Matrices

2. Read Supplementary Notes, Chapter 6, Sections A, B, and C.
3. Exercises:
4.1l

Compute the matrix product

1 2 3 3 6% 2
3 1 2 4 5 i
4 7 9

and use this result to show how to express zq and z, in terms of

Xys Xor Xgo and X, if

2y = ¥y ¥ -2 * 3

N
I

2 =3 T Yyt 2y,

and
vy = 3xl + 6x2 + 2x3 + 7x4
¥5 = 4x1 R 5x2 + x4 + 8x4

¥y = dx. + %, * 9x3 + 5x4

41 .2

Compute

L 1 2 3 1 K |
2 3 2 2 and 2 3
3 4 5 5 3 4

Then interpret these two products in terms of systems of linear

equations.

4.1.

2
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w N
o

0
and 0 1 o0
1

and try to generalize these results.

4.1.4

Compute

w N =
W
TN

|

1=
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[
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o

1

o

I
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4.1.5

Compute

2 0 o0 5 0
0 3 0 0 6
0 0 4 0 0

and try to generalize this result.

4.1.6

a. Compute

o o H

o +H o

- o
o
o
o

(continued on next page)

4.1.4
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Unit 1: Linear Equations and Introduction to Matrices

4.1.6 continued

b. (Optional) Let A = {aij) be an n x n matrix and let Eij (i # 3)
denote the n x n matrix each of whose elements on the main diago-
nal and in the ith row, jth column are 1, and everywhere else are
0. Describe the products Eij A.

4.1.7
a. Compute
a; a, a, 1 0 1
bl b2 b3 0 1 o0
cy ¢, C4 0o 0 1
b.

(Optional) With A and Eij as in 4.1.6, compute A Eij'

4.1.8

Compute

=
o

and generalize this result to show how we may multiply each
element of a matrix by the same scalar.
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