LECTURE 3 : VECTORSPACES & SuBSPACES @

In thic falk well defons vector Jpacts and Jvbspuees, ‘g/l/( |
examples and  discuts the svbguee fert 73°

Det7 A vecbe o V over o field [Fis |
a seft V -l—oy#\m with o funchon +: VXV —V
called addiFion and andfher fuachia *: [Fx V=V

called Scofar mv /ﬁg' V¢ uton . There Jaﬁfy
(N A’//mwh; ax 1oms:

) (AL) x+y=Y+x [¥xyeV.

(A2) (X+Y)+2 = xt(y+d) | Vxv,2€V

(A3) 30 €V s.t. X+0=x=0+tX/Vx€V
Lbel” (we say © is the e vechr)

9«»“!’  (AY) hr ek X & V Ahe cxicks -XEV
- for whith X+ (-x) = 0=(-X)+X,

(As) 1'X =X [[ ¥xeV whw 1€lF

(A6) (ab) X = o. U)-X)//VXE'V; abel
(P\?.) Q. (X#Y):a.x. +0-Y//VX,Y G.\/, QGIF
(P\&) (a+b)-x = a.x +6'X/VXG'V, a,-b e
g ( (P) TE X,y € V Ahen Xt is single

elemcnat Q'F v
- LA Tf xeV and CEF thin C-X s
o J;hyh elemet of

VWC afce weite VIF) o mem Ve veet

fpae oiee



Exameies OoF VE (TorR SPACES

77\4 ]Q//m//;?(y selx 76//’7 VCM{V f?““" V»//)"I;
A standocd odditim of Ahe bjects and
the  stnded Scoloar moWiplication for fhe object,

[E] V= R" wit F=R

Ed V=R wh F=@Q; V=R (@)
B v=R™ wh F=I

&) V=R™" wih F=Qq ; V:ﬂ&mn(@)

ES v=C™wth F=C
E6)] V = C™ wh F=R; V= c""(R)
Ed v=C™ with F=@; V=C""(@)

Remark: E| E2 same set , dittecerdt Scoador mld,
Athewin €3 EY and ES €6, ET,

F‘De"y Given Field F we say IK S IF 7
s o subfield of IF f K is a
- Beld weeot. o field ocdthmetic of [F,

ﬂ"/ Given K € IF and ve ctor fpaa V(F)

we HAhd V(IK) is vedse spau formsed
with Sume + and Scadw melt, cestricted b IK.




AJ{I:’fdm of Hunclons is we//—/tm«u/;/ @

Z.u‘ S be a seft thm f:S—K
is a funchion anrd V'—'? (S/ R) i« £t
of oMl such forn chonsr. We debia +

'F/ e 7(5, IIZ) f\’h fuachons £+ Q/ cf by
- F+9)w=fmw+9k) Vx e S.
(cf)e) = cfix) vxe S,

Let W obe vedbr Space over [ 5
then V= ‘3'(5', W) is Vecr spac vea

JEZ ﬂaéme/a.é

B(R)= {ax*+bx+c|a,be e Rf

E, Mz) — {anxﬂ.;...-l' 4x+ﬂ‘ l “0,“',m,4n émj
R[x] = { ftx) | $69 € RR) For some niNviy

Sg
fix)e Rx] = fx) = ZC.,X"

N=o

wkm +u'nﬁ':(7 Mmany

We add c
by addiy toe fizients Co, iy o ore maZim,

and fenfor mv/f{,/y b7
realis mltp gy e



@ /F[X] Contams P [f'} @
POIJ W/ﬂ\ U’M%tm\:é m F

fx) = za > and 9 (x) :z anA
nN=o

-

Da47 fx)+9Kx) = 3:3 (an+b,)X

cfig = Z ca, X"

N=o

@ le'en ve c/b/ J/mao V and W over /,r
then VXW = {(xx)|xeV 9eW]
forme Ve ctbr Spaw over F via

(x,%)t (X, 1) = (X,-H(,/ ¥tY%)
¢ (x,¥) = (cx,¢Y)
wer IF

: A
@ Given veehr Spacs V|, W, .., Y, Can

foemw V= X VX X \,, as Vechr fpac
svec [F where + and . ore clont Comp IneATwike
lie (n [EI12

P




SUBSPACES @

Defy Lot V be a Vechr pac over Fheld [F,

If WSV such thet Wik a Vechr fpace
over [F w.rt. opereting of 'V resdiited o W
then we oy W ir subrpace of V and

LWN?Le ’W = '\/:

1@ {OI‘EV and V=V fr any
vethe spaa Vo oover [Fo We ray
e {0] ir the tavid sbpan
e W=V uwih WFV Ahen
W ir a popec JSubspace

ﬂﬁy(fvma Test) .
Clbcn V(/F/’ mi WEV w A W;'(/

Then W<V ,orow%co/#\t ﬁ//mn'y Aa//,-
(1) XyeW => xty € W,
(2) c€F, xe W => C(xéW.

.
€7 C°(R)<%(RR) et

E6] NuM(A) ={xeF"|Ax=0) & AcF""

Mhen we (an vie JSubgpaa fut 7A% Ao
prove N ()< F" (wc'//do 'h C/Mf/




