VE (ToR SPAcEs [Fat /e

A Ve e Sphce (s deftned over o Neld F ¢ See belo-

Thew a Vedaz Shace s a Set OjfeLem{p?s p{ V} amd .
an ot)zv-&t’—u;w 4+ Sder Had

«) %V) +_}' = Abelian Jroch

Alss

b) T/E 8l ¢ T ard Xe VT —thae AX 1S also l;uV;AM

bal « (@X) = (o(W’X
b2) 4x =X ¥x

c]  Aistriphn by

cl) Alx+y) = olx tdy

C2) 6(+rs) Xz Ax+BX

Terminflog o rent huwhors = Rent Vookur Shce
F= complor @ = lowplw © 4

Exam}les Q)Vccﬁrgf)aces * (Prtstype Vectar SPW);
) Set of aU n-tuples 1 X= (%, X, X3, oy Xn)
AX= (dx) Ky oo ) 8 Xy = (¥4,
D=100,0, --- o)

S Xty y)



2) Seb 4 AU Conply number ik

v

The nawbers —hom selng cam be Weed s Vet
- C(—t/CID

3) The Seb § all plynowmials 1w avanichle €

X = P,{’c) = &, b,k +c\_l}+“.
Xz = PLle) = %2+ bt ekt 4

[ hes Spece (s \H{L‘M-{-& —dimematonal | &4 We Aswgs (dlen

Whew We develop e ~heonm 06 Holb ent Sheee

L / NEAR INDEPE'NDFNCEL (t.4)

A finile Seb of Vedms {0} A s (el b depriad

Al avd ovdj 4“{;

To UndprShannd Mass %bm —lw aj +0. Then

{ovr X3

XJ' = "‘a\.—‘ (&,X\ +°(7,X2 +re %MXVL\
A}

This waww X ik rms 7} the oo veckns , So 84 s
et Kan’j vao\e)ng\duﬂc. (Norte Pk he Vecky X=0 s
/UV\ZMM-O{,@{)ZVMM S0hee. oMe dan Lyfress & e ﬁ@

any Ao vekw A 0= 0X )



F 9494
E’XAM{PLES: ("\ X|(’H - ("t )\2(.(_,];- —t——-E‘- Xa(_w: l_%’l..
TheSe 3 Veckrx dre [l"nzaytﬂ~deb2wded‘ Sthee
3

Z Ao X ) =9
L=
G be Sahsfied W ids 4= gzl Xay==| S Ao £0 .
(2\ Xo(jc’) = | X‘(Jd:t ) e 'Xy,('t.) :’tn
W i 0(\. XL'(‘\’) =0
A

ly\ Wz cas< “he on&; w@ ~nat 4\,\43 szua:ha;\ can DA
(s h&: a\A ‘7<f?:o ECJY\SEWGMG& 0,?01%ewwq:€¢/(%e(,,m]

%A?ES AND ND \MENSWALITY

Af le‘S’ N V Cs a seft ‘(YC} "F‘W X é_'\/” Sach _}_M vQ/Ve/vj
v eV (s &linear towmbinedon of- e X

h
/X,: ? 0(0.: XL' J vf%
=

I’g ‘lW/\XC} aye ’F\'MJ& e NUbe— Hron Vo os o Soncke—
Atmens; mol.  Vedoyr Shace. O-Povmte. 135 Wtk - divensionet.

T )am Hs |
N I Z—d v '&Xt}: Igt) 3\) ﬁ } whowe

-'/lt': C\,O)O) /‘X\:_ (O,[,o) (EZCO) 0)\\




| F9

2) FerAhe {Dvhnom«'a«ls e basts can be

Loken 4o be 4 Xu@)} where X =7 Thusis
awn \V\*X’\n\{-& bﬂ?\~§| WJZ WL‘U \WY See "}'M ‘W/\’\\S 'y —H/\Z.

Sf(ﬂv{wﬂ «Foud‘ o{— dar Asulssm "% W 1L.ReRT StAcE

Theorem: By ¥ XV ~nere @ a Unifue Vepretedzhng
an Lew\/\; o-b- & j(\/@w basx »{XC)’,

/Pnog— Assaume —the Contrang, ~hews
)= E oL Xy o also % X

Thow g o W-podx = %?“c’“

(%/L/\\" "‘h/\,c?_ %X;\} A< (CY)ZR\:&:{ (B&de‘:ﬁ- Cbﬁ qsf“V\A.Mb‘n)

> =0 5 [y <= Un {§ueness

’D»(?mx"\ﬂ\cm b Dimes il @ Vet Spre = nigne) hwwbe, 8 basts
V ez

—

/7 tr
L S6MoRPH(sM 7 VEcTm SThEs: (“Iso": e | MRRH= Foim )

The Shue Spannek by 4he nobrblos h U—himencoms = F
Ex F’S s sPavined hj CLs,0) 0,0 (0,01,

We  cam—thae Shps -k 2oy Lincle n-dimowsional. Vecter—
Shace s Somaphz H TP



U and v [P

Defnchon:  Twi Vechs Spratare Csomophic i)
4{\ U M»o\/v- A e ovVevr —-l'lf\,z Shwne —fx‘z&a?
by Thore pas a |~ | CovYe¢ pondnce behueen xeU wd y eV
Suche Wt \j: T(x) wheve

T(x[’("w = Tlx )+ T(xy) = Yi+Y

/[/~ TC«xl) = o(T(?c,] = oY,

Thite rethons cam be §raeed lwh & SOgte fuatm

T("!\ X{‘(’(xt){‘b) = ‘7(1 T[X() -+ 0(27—(21,) = o(\\i(+‘1>37/
" breserves e brate Struduve! .

S the mebzally Huis caw be Visunlized as follaws:

U

V

\%

Sy Stebedt TE %> Yy, and K4g | amd X453,

4—»\% ;-F-—\\l\ﬂ —eS.FQd’ U»{: 0\0\0\,08 X(MX,Z \:«, U s 4o JVve Xé)
’+\/\w/ st be dhe Cde alsy At he < \leoh 54
02N Y ond Yo in V9000 e Coneaprdip ved s



1‘:“
[56MoR Prisms MoRE GeveRALLY 3

Covaids, 2 Ssiws T=JE %} am SE{E0 %]
We wish Lo eoleisi an /Qsom@%@&m befween S # ¢l )

= £ -1 mabhing g/
a s Lear =&
3
axb=c s Leag ) = Fla) = o)
o+ bl 2 !
-;(c) = c/

C >

1L e T tums sae covecHy +hen S ant S one (50m .
T"\é ’l’"V\N WSL(WLS S\ng com he L\S'OMW*(D\A\'( e 1& —the
Ohadions % and T hove ol o do Wl Laele A
T[’\&\( s ““/\ASM'U\ J}f\g Ahe ’FU\[DL)Q:& Oxaufile s SN

Hne clomods o $ o robehis, whsued Ha ol ewats
o §" are bermutshmg:



Jie

isomorphic systems that at first glance look very different. Consider

the six 2x2 matrices: A y lfz_j{?_\’
1 o 1 o - 1/2 ¥3/2 T
o 1 0 -1 372 1/2
I A B {/, o B
;1/2 - V372 _1/2 J37/z2 -1/2 - W3/2 ~F -7,
-V3Y/2 1/2 -y3/2 -1/2 | V372 - 1/2 '
C D E

These six matrices form a group which can be verified. We give the
multiplication table for this group which tells us everything about

it. Note that this group is not Abelian.

1A@>CDE

1,1 &4 B ,C D E
@7 A I (D)/ E B C | 4

B B E I D

c
CCDEI@/B
E

D D C A B I

!

\jﬁ
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E E B C A I D

First, it is clear that the system is closed. The unit element
of the group is the matrix I. To determine the inverse of a given
element (say C) we look at the multiplication tablé to see what
element X is such that CX = XC = I, Answer C'1 = C. Also, p~t = E.
Matrix multiplication is associative (to be proven later), so we have
a group. Let us refer to this system as {?% -} » M for the set of

six matrices and * for matrix multiplication.
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