
 

Subspaces closed under additsog
closed under scalar

multiplies
warm up

Fa't O EW

fall reduced row echelon form.Y w

me Ew 2
o zoo

4W
LAY row echelon form

mo L it

L Aw
All solutions to

gf t3f W



No 0 W

4 All upper triangular
maniasy

µ Closed under addition

T
constraints are something o

fall solutions 1 f t f ogYes

Homogeneous linear systems give subspaces
Ax o



Defni The tunnel denoted by her A

of an mxn matrix A is

bwAi Svt W Av o

also called null space

mu1tiplyb

Fact tuna is a subspace of
Ex What is her

g
Looking for solutions of
Av o

iiiin s c i S



Solutions are

v
tf the

f
kera

x

7hm her A is a subspace of 429

Pf Forany v Wf turf

Av o Aw o

Al Vtw AVtAw o

So Vtw C her A



For any Uttara CEM

Aku c D 0

So Cv C kerf

Application of subspaces to ODE

Ex Iff f tf oY W

Find solutions Sinx Cox

then any linear combination

Cisinx f acosx is a solution

because W is a subspace



Span

Peth Given Vi Va EV

the span of v denote by
spanth Vu is the set

span Vi Vb 444 14kt GV 1
Cbrn Ct CbC MY

C V t 1Cava linear combination of
Vk

7hm span Vi Vn is a subspace of
pf V G ht Cark c

WI d Vit f dk Vu EV
the fit di V t thchtdnlthe EVf C C 112

c Cir t 1Chun L C G V t C Cha ifC V



Question Is we span 14 KJ

Ex Is
C Span ft

Does there exist G G Elk
such that

a
ta I I

L's L 3
row reduce

YI
How about I



viii
i

has a solution if
7 2ytx o

So span Ltg 1 is the

plane t 2ytx o c

Anathe approach

it

the same plane



12mW span Vi Cr Span r


