Vector Space

Ob)ectives:
. Dcfiue tbe colvmn gpece
2. Define +he 1w space
3. Depwe Wshix reuk aud Wow it velates b golubions o livesr 9«,9+&M$

Recall : System of Equations

AR =T, where A on mxn wehix
%o o el vecor 3 (or ¥ eR")
T is o wmxt vechr. (o T;L'lkm)

Colown Space (Notstion 2ud How to find Hew)

+ Example: 'l % -3 \\ % -3
A= |-11-%2 | REF ol o |
z2 o -2 7 ol o o

\ <5
col (A)= Spm 1 |-) | | |
2] |-2

Aiw(COILA)) =2 €&— diwension o] e eolumn opee
Row Space (Notatom and hoaw +o dvd Hrem)

* Exewyple: |\ % -3 | 3 O
A=|-1 -5 | RREF o o |
0 0 O

7 b 2

|1 (o
Row (A) = Spom {9\ ) Xol\
0 \

dim (Row(®) = 2 <— dimengim o4 He vow gpxe

Matny Reonk
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¥ the ramk ol > watrix i5 He wwber
o} liweavla independert-  coluwmg .

o = ruk(A) = dim (Coltar)
o dm(al(w) = dim (Row(AY)

Watrix  Travsposihon

* The 4romgpose o o whix iy jist waking

He codumus 25 vows W Hhe Tamspoed watrix

* Example: R

3 -9
A=|-1 -5 |
2 b -2

| -l 2
A=|% -3
2 1 -

¥ Colown and Row Spaces o AT

=il
H ) e e { ]

Aim(Col(AT)) =

RREFE. | 0 o
0 | -

O 0 o

\ -3

Row (AT) = Gpem _w e ColCA)= Spm 9 |-1 ||
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| o)
Row (AT) = gpm{lol) { \\R w +he Col(A) = Spm {[
0] |-2

Aim(Rou)(A“’)> =2

Solvtious o Livezy EZV"H""s

X Given AX=T  +ue sqsteun bzs ot lexst
ove covhon i T i m the CollA),

Es(em')c'- \ 9 -31 z
A=|-l -5 1|  ®=|-2
1 e -2 Y

1 [-3 | -3 2
COI(A) = gpw ‘\ ) | = ¢ 'l 4 @) | = |-
2 L'Z v -2 4

Go, T i w +he (ol(A). AR=T hzs of lewt oue colukion.

Coluwn wud Pow Speces ave Veohr Speces

¥ Veckvr Spece
- A set cled wvder zdditim wd eczlor wulbiplicztion.
- Colommn aud Pow Spacey, e vechy spxel, Yzt coplvre how
A Aranglerws wn inpf veotr 7 vty 5.

X Gl Gpzee
- Col(A) = Gom {wlumus 22 A75
- Iy Ao m.m)%w Col(p) ¢ IR™
— A hey ramk v £ dim(Col(m)
— T4 15z sypace of e oty TeR”

K Row Space
- Pow (A = Gpam {wwg o) RREF Al
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* Kow Ypace
- Pow(A) = Gpm {wwg o] RREF A-S
-1 A wen they Fow(a) ¢ R”
- It w2 olvgece f He npip | 2eR”
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