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Chapter 2 :D
"

e±:B _?•-real#

¥:

n
c ;)

1¥ : ←÷É
0¥ : • is the collection (set ) of all nps of real # s

.

• an element in IR" is called an in -vector , Ji )



ex) ( Y ) is a ¥tw in R
"

ii) ( Fo ) is a -w in R
'

•Addition of two vectors in R
"

i-dend.co#ntwse
"

"E.) ñ=(
w.

in )⇒ñ+ñ=(÷
• Multiplication by a

"

scalar " lie a real # ) is defined componentwise,
• if c is a real # v4 ( ) is an n

- vector
,
then

a. = ÷)①
n



OI: The stand-ins for IR
"

are the following vectors
.

÷(:)i⇐(¥)i._,é:f§)I"

o

§;) -1%1+191
ez

'

.
At the standard basis is

E
:( ;) ,

ein (9) 1--2%1+31:):2Ét3E

0¥! Let in ,U% . . . ,Ñm be vectors in IR
"

.
Then , a linear

combine of these vectors is an expnss.FM
ciuiceuet . - tcmum where Cy . . , Cm are real # 's .

a) let ii. (5) and iii. ( II. Then vi.+ vii. 1%1+1%1 is a dinar

combination of ñ ,

,
E
,

= ( Yg )



ez
'

. Is the vector (3) a linear combination of the

±
:÷i÷÷:÷÷!÷!÷_

c. uit Celia i (3) for some # 's G
,
G

" "

(E) + (÷ , -4 :)
÷
(E. :%) - (3) ⇒

a -2k :c

Ci - Ci =3



C. n 24
: 2 R§

-R '

C , - 24=2

G - G : 3

Ci - 2 i 2 =

Claim: Yui + uii (;)
"

1%1+1 :?) if } ) I



ext: Is the vector ( I;) u
Ll of

vi. E) iii. (E) ,
vi. (& ) ?

Again , we want to see if

c.vii. ciiutcsvsi ( ÷ ) for some Ho 's G.↳ G

11

(E) + 1-E.) +1%5=11)
"

(¥+3k to ) 2 (Y )
-

÷: ::



1 : : : : :)⇒¥l: i;)
↳=3 => 44 -3 : -3 => 44=0 so Geo÷÷÷i÷÷÷":÷÷÷÷÷i¥
c. 111+4 :)# & ) - > (¥¥÷;) :( F)



Ces - l÷:÷÷÷i÷÷÷:÷
vi. . - , Jm if and

.
.

only if

(ññ
-

-
-

him '

%) is consistent = has a solution
.

it t :

(wire saying that a vector I in R
"

is LC of VI. . -
,
Tm

)11

ma, gygy.mg guy ,, wyn may ,, gun y

s has a solution



G) Is the vector (1) all of ñ :(;),ñ :(¥, )
* f;)

y
,

'

9)
" "" (8-381,0)

Ii % %

, y Rz→R5R '

⇒ f. ÷ : '

0 - l l ' -2

12-5%+123 (1-3210) ⇒
C

,
-3-2 :O => 4=5

0 I 01 I Cz il
o O l l - l Cze - I



Chad : sñ + in -vi. (1)

CAFÉ -1:) -1T¥;) :( IK

0¥ :# ii. .,9÷Pt!¥¥£pan_
Then thespub-ofv.m.ve#is- the collection Gets

of all possible LC of vectors Ñ
, -
- , JK

Denote this collection by -ÉyyÑk)



VI: If span Cli, . . , Jr.) -412
"

then we say that
the vectors I

,
-

,
Jr
. §€Ñ

Read : A vector B is ☒ LC of vectors % . .

,
VI is the

same thing as

(
vii. -

- Jr. I
,

t

) this matrix having
If I ,

t
a solution .



⇒ Is the vatu (;) in span ((É%fÉj , ( EF ) )
• the vector ( § ) is in span five, v3)
if and only if

(& % } I §) has a solution
.



We saw ( see extra notes) that this matrix does not

have a solution .

So
, (

'

;) is NOI in span / ↳ v4 "s)



a) Is the vector ( tg) in spank ;) , (81,1 ;D ?

✓
,

V2 V3

Again just have to see if ( E.) ii LC of V. Yi , us
⇐ ⇒

( ; ; ; ; :) "
" E. ÷ :)→

Gil:÷⇒⇒a=iO



Note : Only way A- system is inconsistent isifwe.hu#rw-n--rt---
• So if Ñ

, , .
. . Fro

.
# IR" then for

any
vector

B in IR
" the linear system

( I
-

- * '

8) is

cnn.sista-t.it
=> there won't be a zero row whin itt is put into

echelon form .

⇒ there is a pivot in any row



This implies that if it - . in span R
"

then K⑤
⇐

'

i _#→ Alone can't span 1122

""" µ;) , / & ) and / I;) spunk" ?

No
, only 3 vectors

.



Summary: Let A :( É " YÉ )mr be a nxk matrix

then the following an equivalent
1) For every vector Jin Rin the matrix

( % " I ;) is consistent

2) The vectors Ii
,
-

-

,
in spanking

3) There is a pivot in every row of A whin

A- is in EF

A



a) Use
"

language of spurning
"

to describe solution sets
to equations .

Find the solution set to the equations
✗ i -2×21-373=0
-✗ it 4×2-6×3,0

=) ✗ i
- 2×2+3×3=0
272-3×5-0

Yes !

( I -2 3
'
o

o z , Io ) (site
: 00 (d) , /11 , E) spunky

• ✗
.
-3×3+3×3=0 ⇒✗

, :ONote
, ×, is a free vwÑ "

•

✗2--32×3
✗i. 0

✗u 312×3 ⇒(¥;):Spwn(f-✗3-0×3



ex) Find the solution set to the homogeneous system with
coefficient matrix Aa ( Ey?q§!#

I - If: : : ;)
Note X} , X, are free variables .

✗ i t3r-5=0 Xie S - 3r
Call ✗5- I

✗yes
⇒

✗2- ✗ + S ' 0 => ✗ z e
- s + r

Xzcr

✗y is



l¥*¥E¥) --1%1+1%1
'

l¥¥1⇒f;)+y
That is the solution sit is all possible LC 's of the vectors

E) and (1)
th solution set is µ¥%).spm(H),/?#




