Possible probems on  Group exom X
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>C: [b.

2A . Spon ool Linewr Inoependence.

2-3. Definition:
A lner combinaton of o list Vi,..,Um €V
is o vector of the form:

[V VAL ¢ .---*OuVM for SoOMe a.,...,ﬂné [
Example:

Lt V=F ., ls (", -a,@ e. lineoyr combingtion of e
list (2.1.3), ¢,~2, 8?2

f yes, then there exit o, wE€F . sudr thot,
-4 = (2,131 A, U1,-2, 4)
That s, we howe
Uy, -4,6) 2 (200, O 230u) 4 (s, =20, 404)
=(20.4Q,, O, -2 0,304 400 )
> 71712040, @ A6 0 =S
-4 20,-20, @ .
- 230 +40, 9) 2, 2-3%b 4 axs \/
s # otexs K
Therefore . (17, -4,2) (s o lineor combingtion of (2.1.3),
(1,-2, %) _ but (10, -4.3) S not.



2.5 Definitin
The span gf Ui,...,VUm s the set of all linear combina
-tions of W.,...,umeV, ond is denoted:
SPON (V. , ooy Um) = FON 42§ OmVin * Riye, BmEF ]
N lineor combinakion of ..., Ven
(The spon of the empty i () 15 defined to be 03 )

26  Exomple:
In V=3,
+ U7, -42) is o lineor combinobion of (2, 1,-3), (1,/2.4)
Therefore , (17,-4.2) € Spon((2,1,3), ¢1,2, ¥))
* ((7,-8.5) s not o lineor combination of (2.1,3) (1,-2.48),
Therefore, (17,-4,5) € spon((2.1,3), (1 2,m).

2.7

Spon s the smallest contuinie) subspae

The spon of o [ist of vectors U,,-..,UncV s the smallest

subspa. of \/ covbing v, ..., Unm.

Proof: First, we will prove that spanty,,...,Um) is a subspae

of V.
 Additve tdentity: 02 OV, 4 + OUm € Span (V,,-,Vn)
* Closeol yncler zgo(i't{m‘ let OuVi4-t AeaVim, CiVhy e, GVl
c Spm WV, ..., Um) for 50Me Ao, 08m, Gy, Con el
Then we have (QV,+:0uVm)+ (C.V, 4§ Conllm)



= (DACIVt 4 (Omta) V) ESpoin (V... Vi)
* Closed under scalwr mubiiplication:

Let AeF be orbitrory . Then
A0Vt -F O Ve 2 (A0, + ... + (N0 ) U € Spon L. Va)

Tkero_fooe,, Span V., -, Vm) is o subspace of V.

Now, we will prowe that span(V.,....,Vm) s the smallest
subspoce of \V.

Fivst, . note thot) each V; L=1,--,m) o be writlen bs
o linear combimation of .,...,Vm

Vi=Ovi4--40Vj1 4 1Yjt 0V 4.4 0Um6 Spen (Vs Vi )
In other Words . span (V... Um) contoins each v; , or equely
SPAN (V, , ..., V) contals  Vi,...,VUm
Also, becomse vy subspoce of V is closeol wnder scolar
ond addition , eVenry, subsplace, mtq,tv\fﬂ \IJ ceontang a,u
lnear combinkdon of Vi,e.,Vin . (A other words | overy subspre
ntalns  SPON (V. -..,Vm)
This mokes spon(V.,..., Vm) the smollest subspace a‘[ V.

2.9  Defintion
If we have spanlv.,. . Ua)=V, the we say V..., Vm

fsp V-

29 Exomple



Twe list (1,0.0), (0,1,0),10,0,1) spons F* .
Proot : Let (., %,7%)EF’ be wa‘brurd.
Then we con Wwrife®
(%., %, %)= % ,0,0) 10, % ,0) + 19,0./%)
SO, (1,0,9) 4 %(9,10)+ X5(0,0,1)
So, (&.,%, 06)€ Spon {11,0,0) ,0.1,0), 10.9,1)]
[n other words, (1,0,9),0,1,0),(0,0,1) spons F

2.10) Definition
* A {m:t:av\ pF=>F s a Polynomio-l l"f there. exizt,
Oo,-.., AnEF such that
P Qot 0T + 03 T4--f Olm®

for oMl 2 <F.

* The set of all polynominls with coeffients ia F is
colled PCF).

212 A polynomin| pePiF) is sudto hove cegre m of o
a3t Do, M, -, AmelF with anzd swol
plR)= Metligt --F Om2" for oAl ZEF

Definition

R vectar spoe Vis colledl fonite- oimensionol if there exists
nlist Ui, Un€V thed spans Vo that ts.
$]>°W\.(-\/.,...,Vm);\/.



215 qumt:m
A vector spe V is calleol sfinite~ dlimenstomol 1f it is
not fomite climencionol:

Linenw Indlepenclence ,
2.7 Definition
‘A list V,...;Vm €V s colled l\‘neurg independent
if the onlyf choice of Ovyeee, R €F thot sodisfles
AVi4. .1t OmUm=d
(S &0, -5 Qe =0.

2.9 Definrtion
A st U, /mw €V ltneprly depem@ut it thert east
*,...,0mEF , not oall 2er0 Sl thet
V.t . ...+ OV
ln dher worts, v ... VeV 2 nof, lh\e-&‘ tnle penclgat,

2.13  Exomple Lu‘new‘ln tolependent, hsts
A list V. of one vector el a lmwg incle penognt
it Vo Then if a.€F  sodisfres.
a.V.= 9,
then (=9,
- A kst (1,0,0.0), (0,1,0,0),(0,0.1,9) s lineanly indlepeaviert,
in E*
Suopse 0.0, 0.0 EF satisfy



11 S 17

O (1.0,001 Qaton1,9,9) +0y (0.9,1,0)= (0, 0.0,0)
Tli\M we haw
(@.,0,0.0)4(0,0:,0,0)4(0, 9, &, 9= 10,0, 9,0)
(0,,0,, 0, 9)=10,0,0,0

Equate €he coordinates
a‘=0. 0,29, ﬂﬁ{) ,\/

2-2))  Eomple. Cinenrly O‘epmdertt ists.
»(2.3.0, U, (713.8) is lineorly dlependent in F*.
SUppOsE  Ou, 0, 04 €F sabisfy
O, 3.0 4 0t -12) 1 @, (7,3,8)=09.0.0)
Qo.,3a.,001 (@, -G, ,20.) +(704,30,,39) = (0.0,0)
= (gout 70, 30,0430, , A420,4R45) = (Q,9,0)

20406, £7 0420 ES)
>

sau . 7.'(' BQ) m Q‘-ﬁ

O +10, 4]0 =Q o=

So ot [east one vf scodars 15 non=Zer0

So (130) (1,10 (T3.8) B Gnesebd depoelnt in K
* BEwvery list of vectors tm V contnining the” 200 vector,

such as V. Vi, 0, Ve Vs. Uy

is ltv\w& e!epuulmh.

Suppose O, 0y, 0 Re N5 0 € F | suitisy.

OLV, 4 Vs 4 0404 Ola Vi + OV 4 0 V6 =0

Then set

Ac0 0,20, Qe[ Dezd 0= 0. 00



So the scalors ae act ol ze:m.

o l\'v\wm (‘Xe.') onderd,.



