Section 1.4
The Matrix Equation Az = b



Multiplying Matrices
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Linear Systems vs Matrix Equations vs Vector Equations
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We will go back and forth between matrix equations and vector
equations over and over again.
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Solutions to Linear Systems vs Spans lo 1 \
Fact. Az = b has a solutlo b is in the span of columns of A. A”. 6 |
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Again this is a basic fact we will use over and over.



Is a given vector in the span?

R. Which of the following vectors are in the span of

(2, 341l 45 0):i(3: 4, —1:3,5) it
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e (6,19,—3,4,—12)
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Is a given vector in the span?

Which of the following true statements can be checked without
row reduction?

20), (0,—1,—2)
,7), (0,6,8)

0), (0,0,v/2)
,0), (3,3,4)

0,1,2) is in the span of

(0,1,2) (3,3, 4), (o 10,
(0,1,2) is in the span of (3,3,4), (0,
(0,1,2) is in the span of (3,3 4) (O, 1,
(0,1,2) (5,7,0), (6,

0,1,2) is in the span of

1
2
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Pivots vs Solutions

Theorem. Let A be an m X n matrlx The_following are equivalent. . K

1. Ax = b has a solution for all b ,n I m ) (O

2. The span of the columns of A is “R’m f'\(

3. A has a pivot in each fow
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Prope

of the Matrix Product Ax

cv) = CAA\\AJ AV A(?’U\ - V)
=5 A\xj A\l




Solutions to Ax = b

If b # 0 then the set of solutions to Ax = b is

1. always a span
2. sometimes a span

3. never a span




