
Today : § 1.3 : Vector Equations

& § 1.4 : The Matrix Equation Aek

Next : § 1.5 : Solution Sets

Reminders :

My Math Lab Homework # 1 of # 2 : Due Men
,

Jan 22

MATLAB Homework # I : Due THIS Fri Jan 19



Linear Combinations

Given vectors Ui
, K

,
... ,
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Is a vector of the form
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Span
The span of a collection

-

of vectors Is the set of all

linear combinations of these
vectors

.



Fit
Is µin the span generated by { H . I } ) } ?



The question
"

Is x in the span of y
,
.vn .

, .vn ?
"

Is the same as the question
"

Is the system whose augmented matrix

Is t.v.h.i.vn ! .w ] ?
"

To answer this question,
we use

to carry this augmented matrix to
,

and check to see if



§ 1.4 The matrix equation Ax = b.

Matrix multiplication
Let A  = ( a q ... and be an mxn matrix

.

Let x. = ( gyn) E R
"

be a column vector
,

whose number n

of entries matches the number of

in A
.

A ± =/ a G - . . adf.HN
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If a
, .u, ,u.

} are three column vectors
,

write the

linear combination 2.4 - 3µs +84 } as a matrix product .

Matrix multiplication is a concise way of representing

b



The most basic algebra equation Is ax =b
.

If A Is an mxn matrix
,

and b. c- Rm Is a column vector
,

can we solve the matrix equation th = b. for ±e Rn ?
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A  fits}§ ] ,
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Theorem : A±=b can be solved if and only if

b. Is a of the columns of A

iff b. E of the columns of A
.

€9 .

A =/ ;tg3z4g|
Question : can I solve A±=b for

any choice of b ?

I .e
.

Is every vector b. £1123 in

?



Theorem : Let A be an mxw matrix
.

The following four statements are equivalent.

(a) A x. = b. can be solved for I
,

for any b. e Rm .

(b) Every vector b. EIRM is a linear combination

of the columns of A
.

(c) The columns of A span Rm
.

(d) A has a pivot in each row .



Eg .

Let A  =

If
I

,
If } ) .

Do the columns of A span
R3 ?

rref ( MATLAB )

- 413 -413

Ki :ilQuestion : Is /§/ in the span of the columns of A ?
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