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Xz - 2x4 = 3

X
,

and Xz (pivot columns) are bunigvariables.

X2 and Xy are feevariables

General solution can be expressed

X
.

= S + 2×
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- 6×
4

X2= free
←

ㅣ
choose *

2,Xy anything---
Xz= 3 + 2xy gives infinite

# of solus
.

Xy
= free ←

X
, Xz depend on X2. Xy

.

· conction: for a consistent matrix
,
free variables => infinitely many

* solutions.

Vectors in IRh

Linear algebra is the study of rector spaces. Vector spaces

are made up of vectors .

IR"is an example of a vector space.
∞



Algebraic interpretation

A vector in1Rh is a list ofn numbers
,

in a

column vector :

¢ columnrector wo nx/ matrix

- each nie IR
i . [i) ↑

"
is an element of

"

*: (,) = 1r3

Geometric interpretation (inIRC)

A vector is an object with a magnitude and direction.

place tal at origin to give it coordinates.
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←
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Vectors can be added : ∞ (%]
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general :
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For ally vector spaces , operations on rectors are addr.

and scalar mult.

All rector spaces have a zero rector
,

5

.

in nen
,
it is . 0

( : )

say :

commutativity
see : algebraic properties of IR" on p . 29 associativity

distribution,etc.

copare: deth of vector space on p. 2O2-3

* *

Linear combinations and spans

Sps. , 2 . .....M are vectors in IRY and

C, %. --- are scalars-

T = 2,y +qv + - --- +cVk

is a linear combination of .
V2
. --- . Un with

weights 2,, z ...., Ck .

* 」 [ : }i] : (!]
↑
linear comb.

weights

The span of V,,2 ....,i is the set of all linear combinations

ofpe ....,k .



* span(( :) . ( % 7 3 = 1R2

∞x
2

[ φ] nLexplain)

Δ さ

[o]

* 1s5 = (3] in span[(] . [7} ?
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.e .
are there numbers X

,
and X2 s

.
t

.

Y"Such that
"

* ,( ] + ⺟浜] : [3] ?

i

. e .

is there a solution to

x
,

+ 4xz = 3

- × , + 2X
2

- 0 ?

[3] ide [0]
↑ consistent , so yes :

(; 殷 ) + 乌()

←

일 ?

←

1

-1 . *
← [3些 ] =vi + {0


