
4.3 On ": 
The set of all pessible lineurcmbinahuns CVt tCpVp 

Sor all c,, Gp e K is caled the span of thts set 

span Vi.,Vpi. 

P V#0 CV= ine th ongin 

P-2 VM,V2 nonztD etherr sueepout plane 

onya |ine 

f paporttna 
L 

V 

etc. 
These are exactly te subspaces of K which are closed under 

vecloraddhan saular multtpllcation orequivalenty under 

Imear comanunn : any linear combinatnons f eckus in a subspace 

S Contained in thot subspace, 

The span af a set of ecors is autom aially clos ed under 

near combnahon,. 

EXampe a (avytCaVa) + b(CgVjt4V2) 

1ear cmbs of vi,V2 

aGv aCzV2 +bG Vi t bca Uz 

(ac, tb) VI +aG tbc4)\V2 agal a linaar 

comb M,Vz 

We shoued sdns of AX= 0 

so they fom Subspaces. 

The paramemzed solns are the span ofa serot vechos 

so form Subspaces fm fha poinof View too, 

doec under lineacambnrtrr 



Find the ndepende nt tnar relatm on ships amng 
Exermse 
4 vecors in 2: 

iamely Cvefficient s Xl 2 3 ,X¢ Such that 

namedy: 

dr Sdve by rw veluchen tech nique 

O 2 2 01 Y1t ZXzt2x4=0 X=-241-Zt2 
ol2 X2+X3t+ 24 =O ¥2-tr2tz 2 46 0 

LL 
Y3t,4tz -

-24,-2tz) 
-2ta2 

-21 
X3 O 

gcneral soluhon 
fr cbe fioientsof columns bacesuh these 

valves fir 
Mi,,¥zX 

baclasub tHoese 
valves v 
Y, ¥2X3X4 

6oql 
these are the two indeendent 
(iear reattm shps qmog 

-2-2u2 +0Uz +4 U4O 

qny der near elehenp s 4 

hnear combin atm on of the�e two 

Can always Salve express 
ee celumns in tems of 
fhe leading cdumns 

Exphcitly 

4= 24+242 

these are dovus lgolking at 
the vacadnamx whos 

Cdumns have the Same 

elaninships as the ongtnu 
coumns Sane aeffue-ts 



Excrase Ccon hnued) 2 

Note um of soln: 

-2t-2t2 
mply 

V 
Find li cmb bufh aefs 
cqual to zen 

eski,ve3 fr 
lnear ndependence 

fored 
te 
Zen 

So 

V,Va n nd ? 

ngeneral The vectors multplying 
the free vanable parumelers art 

dluays luhæHy independent 

Alprthm leads fo a li nd. setofvecors 

whose span is the soln space 

Suppose we wan o expess another vecr W W 
Ws 

as alinear cumb oef u1,h,4s44 3 
wI 
W 

but W must belong to 

Span yuz,Uz, U»f 

to be wnm as a 
bneur 

cCmb o them! 

otherwise ncnslslenaqslm 

not pussible! 

W3. 

w n0nhamasreus 
w2 

Syslem 

Let w= E)=[-ugtu4 

217 

358 13 

4-26i-2& 

2 3 = 3- t1-7t2 
22 47 

LL F 

many ways to repesent7,10,:2 

tn fem f 4 vechrs! 

plck.any vales of ta, ta. 
CX (4-t-2t2 

X2 3-2 
(41 -2t22) 

t2 



xevcise comnnued (3) 

(sepavee 

unlqbe l1near comb 

of hwo leadng cols 

but this =0 soduesnt 

Chnge precedng sum 

these sumto 2eo (n many 

difeert 

weys 

In gereal the lead1ing Columns 

are a lunearly ind, subset which 

span the setof all columns 

and give a uniqve representarzon oF any ecBz lying in that spar 

On IR" any lineary independant set oF n vectors will span all of IK 

f their augmenked matnx has non2en 
detemnart detemnart. 

X Ut2 Uz t. tn Un = W always has a untqve soln 

(wI 

always has a unqve soln 

<uiluzl. lu.>= 
Wn 

X= A w 

n 
Un e Søln 

coefictents 

A 
f 

detA #0 ,inverhble 
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