oae |95 2 - 1O

Case OolW) = — 1
Here Ca=0 . and
Twn) = 1+ Go (W) A
2
A
— '\ —_ —
&
A\ﬁo
0\+1=\{9 t@-\ecéenmlw of T -Cw(e)#o}}
::D t
CCXSQ O\o(\N)“*F “1
Here T30 . an el
d&é'cw = 2
Se
W) = (z\~ﬁ)(/\——[3_)o<
fxy  Sonma o, (Be C , A £0.

Com?avm‘né c,oe‘PﬂQA‘ev\{g in

-8 (mpl = 1o Qe Q@eWI 1) (2 o5 gy
+® % ba
We -C{-no\
o = - (QDCW)-*-\ )
by
CCRapdo = QetW) o LaetMdrn)
‘Rha
Qo(\t\j)-}-ﬂ.
A = 4+ —_—_—
2p \ o
— Rlactwd+1) = b, + (@otw)+1) )
Crs W) ) (it p) = —by — &)

Ay podreeles o1
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J =+ Qo (W

O R(BED
Y R
| | (LecQ-6 Der)
A[SO O < MW(@) C\VZSCIE)
; rm (8) fw (o)

~
‘ S Omm Q,«éem\m\k,us& Cﬂ
Bx 4 6

O < m(e).

= 0 < L (8) )
(o-R)(6-p
- R(P+1)
261
e >o - e-Bso o f
(S+i oy (?; < @D
’ - &- zo
<o
(5+1
R b4 -1
1‘@ (3 —‘—_Mb,l_ -) = - e1+/‘ 3 (l\)
OolW) = it
(A-R)(N\-014)
tw N) = 2 (6w
pEs (5 L, » .
s (W) = —-——é0+1 ‘
_O-%)(A-80)
vy = w%ceoﬂ)/

4‘{9|,99(] -
a (1. (~ec0, ©p) v (o4, )
?’ howe  Civ)
we

Note usirg ()

— fw — (QU. a/f V\/;
My, —> \So-vlw,g\,ge\.a‘m c
W T . T O
L
a@(w) ‘“9 . ]B . .

P Em e
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Mo ec |B=5 .
oae Q45 2 - 1}

Naote on Lerma 29

Tn foox 81 > -1 BDp < -1

JJ( D22

Der. The %Plef_g %@Pﬁ_, Ko

has m vevlices  awd
duometer D

= 1 re., xg e E for ¥ vedviea X, 3.

Km

o dlonce- m-a»u\a/\, with
Uo\\ehté bﬁ = M-1
G,—; Y)—2
D=1, 2 - AxtindX e\‘éenm Bo. 04
Rewatl 8o, -, Op ave Yoot of
Pp+ D41 st f:o\ancrvwo-Q oy  The Toa? modwle
Po:"
p1 =2
= N= (-2)% ~ (n=1)
= (A==-1)\+1)
Tha roots

are 95=h-1=€z
By= -1,




LemmA 0 ler = (X,E) be dﬁhmﬁd@%ﬂa&
of diamefer D 2z4  wah astnd é,gwunh&a
®R=0600> 6> ->6p
(L) GD < -1 with Qg»ama e D=1
W 84 2-1  wril oquodily ¥ D

Preof () Suwwe Op 2 -1

Then T+A > FOS\'FVQ Senu~defirute
Bé Lemma & . There ex3l vectorg » .
{ v | € X 1] in o Euclidean S{xu,o. s.T

<U‘;c,\)‘8> = ( I+ A)xa
. } A 9(_‘:5 ov D(.é(—E
e othevusse -

VxéeE
o, \ra>= n\rxun\ra\\ =1
Hew.m ‘\fx,‘-:\f'a‘

Gl e IS \MQ?QWC‘QV‘\T—— cf 2 € x

M ('\)‘L.'\)—a> :l VI:UC‘X.
U\)Q L\M 1+ A = 3 (&“ /]‘S MTH‘X)
D=\

() Lox M be the  TireQ  omeosure.

= 2 =@ + 2 m@e = 2 mwdlet)
oe R 6cR ec R

MmBYCR) + 2 @) (611)

Il

. at %
= @) X1 G m@)= X Tdim BN = 1K)
So R+ 2 Ix]| oy f=IXl-1. '
X%GE .Vx,\aex ad D=1

]
No’rle . lowmma _ does wnat requive dtance - /\%MLM ~OSSwmpTiom
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lecfure 16~ Wed Fep 24 , 1993 _
Ller "= (X, E) dencte any 8m{>ﬁ of  diameter D

Def. for  all irﬂ‘eaers v, The 1-+h  incidewe mdlvix
Al e Mok (€) sotizfies
; S, 4) =1
(A&)xé = K ' A oy (nyex)

0 4 > (% \j)f#{

Observe Ao =1 C \‘dewh'f/v )
Ar=A (aotio.cw} Y matnx )
Au"\' At -+ AD'; J (0\11 s MQTyix)

In generad A € Bor Mesher &Q-aabm

Lemma 31 Assume MN=(X,E) & ditince - /\?\JQ/{_
with  iometer. D 21 infereection cuwumders  Co, ai, by
() AAL = Qi Aviv t+ ac A+ by Ay

(o=t 2D . A =Apan=0)
)AL= RUA) (0<i< D)

CiCa - Ca

where Po, . bp are the Manowucals for the Trivad
medule  From Levima 1S (Lecq-1)
oy A, Av, - Ag form a bass Hr  Dose-Mesnn
al%ebm M.
ov) ¥V astances £, &,j COS":)JI%&D) . ad
¥ X,y € X with ¢, 9 = R, the constant

vpfs = Hze)( \ DX =)=, 3(‘1,%)—:3' Y ]

Adepends v cmla o R, "() nal™ o X, 3

IR




Proof

o) Pk xe X . A?;ﬂa cach. side Ho % .
‘7 ~
ARLE = cnAwm s + AR + bl A X,
LHS .
=a (20 %)
JER Y=
SR p ) [T )en(2 ?
z\e)(_ Hx2)= {4 ZeX 3x¥)= zeX, SANE)= 1|
Aff\;( Au‘;(\ At ;Z
= RHS .
W) Recall ( Lemma (S Lec -1 )
A’?:»(A) = /P&+\(A) + QL 'P«(/'\) X b,\;_‘c«‘ 'P,;._\(A) (OS{SD)
D\\J\d\h ]oé Cy--- Ca we  have
Q__E_“'_(,_/i_)__ ) \,-H _ML) _\.Q‘ (M_) + b\-l( -\(A )
C\CQ_ C\yCqyp - 'c‘l“‘l Qo - Ca Cy GGy
So A —plA) SQTBFQ Ho Soame rvecuwrence
’ Clcl"c—;'

Also

bOU.Y\dGV\za

As = ’PO(A) = 1.

l“/:.ﬁ ﬂ,i’"r‘l
: 11

s iufg

ay—
7

g
IR

itk

T

{.

)RR fen gy me e

Hena A= —RLAY o = D)
CiCa- - QY
(i) Sihw Eo, Ev, -, Ep form o basi ’FW
i M = D41
_ C)bsevvt g Ao, Ar,- -, Ap € ™ bé ) | f
Ao, Ay, - . Ao lin. indep.  sinw po,, Pp lin indgp. |
_Thws Ao, A Ao Lom a basie fr M.




Date|Q9S - 2 - |[]

Gv). Ao, Ar,- -, Ap rm  a basm R an a%ebm M,
D
. Q. 0
A,;A\j = RZ-O P’QA Ag £or some /F‘\j e C —)
T R (oeh D) (P»‘ck X iy eX with 3(><,9)=ﬁ
Cﬁ\m,F.m X'% e\ff‘“va — (%)

(A;Aj)ié = i_k (Ax)x%(/\j)%é(

- > 1-1

zeX, 2(x2)>n, 3(Y 2)=)

_ HEQX\ a(x,%):&, Q(j,'?.) =j S)

On the other  hand

=
(,Q%}P% AQ)xg h JP&%\(AQ)’% |
= 3

Hemw L
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Theorem 32 Lex M =X, E) be Awtance (\%«Ao\n, wntl
diameter,. D22 Itensectiore  duumbens ce, al, b,
Preke xe X | Lex W be o thin Irreducible
TGO -modmle with. eno\Poh«\T v = ond dramdlo~n d

(d=D-2 or D-1)
Set Yo = GolW)+ 1.
() The scalons

Y= CaCny - -City by ba - bay o (Ostd)"(\)
AW) raON) - - %W

GtOW)Y, xi(W) ave o&éebm‘c, ivﬁeakns o ®U62
Tn ‘yam*\‘uh\oz\ , ,»\ e @
thow  Tu, QW) xc(W)  are  ivfegeas V..
(D) The mamalras
Y, QW) X (W)  wm all be detounind Hom 1
Gnd  the intorsection  Ownwnbuas b”i | I P T
X(WD) . Ya, W), (W) o GlW) .
us’w\% <)
XLW ) = ceby & h_\kac-rc;—cm—o;-»(W)) — ()
ve ! 2 D-1)
Ond
AW ) = Fu~ T + Gl =t QU — Ciay
(Note - pPL = P\W T e /PLVY -« (’Pc~\fv *ri-e Fv-zw)
(¥ = — ¥y =0 | O&E&d«!-]).
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Dale[_QﬁS' 2 )
Broof.
NS
Set Ac = Ao+ Aa -+ AL (0=isD)
. o/ [4%4 v
_‘_C\Q\W\/‘ AAL = Cuy Awm + (ai- C\+\+c'~)A t b\.A i (DS“SD-‘)
1' P‘F of Claim 1 LHS
= 2 AA]

1]

1
Mt TMe. G

(Qd-nAd.r\ =< QJ AJ -t \OJ-‘AJ‘; )

N)

.

= 2__ A\j(c-&a-t\g)‘fA(c*Q)’TAvmil

= o]

= R Ao+ + Ai) = (At &) Ay = e Aca
RHS-

= Ci4\ ( Aot At Avvt Apx A )

+ (G- Clay = CL) Ao+ A+ o+ Acoy ~ A\)
T by (Aot At - + Aiol)

= & (Aot -+ A=) t A (aut et ) « Am S
Thas «Pm\)es Clatw 1

Nouws pro O+ w ¢ 51*(’0 W
W = Z Az fz\
Z-QX 8—()(.2):\

Pick 4 where Xy =+ O,

Yo (o2:=2D) | dufine
Be= AL (Z- 3 )
== ? - = 2
2eX (% 2)En 2eX aly.z) s
N
>z -3 3
2eX S02)=! 3(y2)=it] zeX dWR)=, 3(Y3)-1




Dalequs 2

Note Bop=0. ‘BO=Q~8
<Bo,b~)> = "O(é 14—‘0

?YOYYI; claim "

ARLC = G BC-H T (QA~City T C )BC + b B\jq (osig D)
B =0O
W W
lex £, ., fa denote ?o\anovmols for W

£rom. Lewma 15 (lecG-1)
So
Wy = ?&W(A)w‘
e By W (ogsisd)

Claim 2. dwi. By 2 =0 A JE At
(osi<d, Os\‘)gD).
p-(“o(: Claim?2
wa € EH-‘)SC’OV\/

Bj € Ej‘mw X EJT,U)W
Bo B4 B2 ﬂBDﬂ
wo w4

Vertie®  lines tndida.  possivle mm-oﬁ{\egow&ﬂy,

Compdo.  <Aw. By = <ws. ABy > — &)
(ocisd, o0s5j<D-y)

LRns

= <win, ByD +ailw) <wy, BJ-> + xW) Cwia, By

RS ’

— bj Wi, BJ_'> + (a}—C}H* C&_)<UJ.‘., BJ> —+ (j+\<u3«;, Paj+\>

P

ok

vh:;;-'!s

.».;.‘.,,1 m_«;ﬂ.:

!;.‘-»,3 E’t"‘ l
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Evaluste for v=3-2. 4-1. 3, g1

SeT A=4-2:

&) becomes
<331, BQ> = b\j<b{)‘—z,Bj-|> (z2j < D1
BB‘ IndareTon *
A0 Bj Y = babs-by <o, B> ity sD-r)
Dafine To = {ws, By » (we will P o= 1+@(W) )
<U~Jo, B°>
“Then

Wim, By D = babs by ¥ Cwe B> — @

J

gel‘ r{,-:.d-t'] '
(%) betomes ,
Kan W) Cwy. By) = cjndwjn, Bynd (ogys 4 )

Hemw
<U‘)Q1B\3>= X\(W)XJ(W) <N0,'BB> (°i;)$ d)_(s)
Cy Co - Cj
Set  a=4-1 ¢

(%) becomes
w3 BJ > —l—d_‘ W) < Wi, By >
=(aj_d+‘+ )<J_,,B>+b3<w . By- )
Evolucte This astng (NS
we  Powe (Cwo, By > 20 )




v lec 16-9. . ""
Datequ5~ 9 t\
= (ay- \5+\+C\j)<u\)3_,,83> -+ X{) <wy-i. Bj">. ~
RV X WY - 3 (W
C\ R , Ty - CJ\‘ .
R CaCa - - "Ci,«-\ b1 b:, s bc+| ?Fo ;_.
Vo = ,
KON xa(W) - % (w) i
XaCW) by Coo S bac B To (a3 S‘ S d‘-n(W\) r
<3 X QW) - - %y (W) .
- Xylw) = Cdbj + b‘d_. (Qj-t c\j—c\jﬂ—aj-,(\l\/)), .
Thee  proves  (2) g

(%)  becowmes
OL')(W) <w3,8\3> -+ xj(W)(wJ_,IBJ‘>

. — (0 o= )XW - Xy (W
(QJ(W) S “J“*CJ)) IS ) i
3

X X3w) ba- by o ~ Cyay bz bjy Fo =0

Sy S3ba byl - Sim b b o

a:(wW) - (Q\‘)—C*ﬂ'\'C‘j) -+

J XN Xy (W) XW) - X5 W )
o £
Qiw) = Oyt G- Ga ~ Vg F 6“3 £

Thas proves 3),

Also ol A=3=0  we find L
Clo(,\l\/) < wWo, Bo) = (Go‘Cl+Co)<Wo,Bo> + G W, B1 >
~ Cwe, Bo) + o <wo, Bs D

I

Hem

Yo = 1+ QolW)
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aclWwW) , X o ON ) are a\%ebmt, \n”\‘eaevs SIn@

They ove Quenunluay of mdirices with  ivle Ontwr l
é * % ¥ ™ 5_Q/\, mives mme),
Euw o A Ewx (1) Gn3

: : %
ESx A Edoo A Bl

Also  Fo=1tacW) = om olgebrasc  inlegen
Fo=Foi ™ an a\g)ebmm M‘\‘eé})/\ bé (3).

Hewmw Ta 3 an a\aebmxc. zvﬂ‘eé,o/\_ loa {nducTron

TThis completes the procf of  Thm 32,

E\(Q‘MP\S D=2. r= S'h*cm%[a J\.%ulo./\
Free W”M

\/0 \/"l’)Q V),*
© 1 2
¥ { { Triviad wodaly
W |
MO\.—\-YR yerQSmA+QTm A ‘ \9Y% 3

Go(W) X1(W) )

1 QW)

colW) + HLree

1tw) = Cibs + (ootwd)+1)(ai+a~ ¢ — aslW?) s
= RB-E =+ &aolW) —+qek®N) —Ca QolW) 4n(w)imwﬁx
= OwaolW) — CaGo(W) 4 R —Cy — Qp(W)>

Te = O

QAIW) = — (GolW)+1) x a1+ C1=¢y

— OoCW) Q1 =C2




D'ne[CQS- o ”
Then  Tha modrx a0 ,uaemuahu.a 5, & -
Thaw & owe feasivle nda s Go(W) = a%_ \‘»ﬁ‘%. ,._
EXC\W\Q D=3 ;
Free ?a/\m Ca, QCa, £, A, QL‘ S
Ve v, A YA -
o 1 2 3 3
W :
Matrix rep. i
Alw = 1 awW) X2 (W)
© L Gz (W)
3
F
oo (W ) D Free (= ¥5-1 ) £
x (W) = R-1-0, + o (a+1~ G~ QW) ) r
= ¥To(ar-¢, - alw)) + &=-Q +as(W) y{
Ser X,(W) - Ca b Tp T‘
X W) i
W) = Ti-Fo+ Q1 +] — Ca
X2 (W) = &, (@r-CG=a, (W) ) + calroth -G +alW))
G (W) = — &t + Q2+Cq¢ - Cs

Thew  wodrix  hag w\aﬁzﬂmbm . O Ds
Thae ax 2 Feasiblity tondilong |
o, T, aa 5&5 In’re_g,u«g_
for (ay)aﬂ'rcwa D. e g D-| ‘FQQS\‘b\hT/‘ WA T
Y VIS ORI 5 S W 0‘93 “.‘"x"-ﬂ%i .
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..... lecib = 1)
Dae|§q& - o - 1)

Lemma 33

-2
Suppse.  fw = %
Thow
QW) =@+ e - Cigy
P (W> = LL\C\.
rw) =o
Proof

B"O = Oo(W)+ 1
Se ¥l =0

With e notalmon of

_W\Qorem 3 2

(s @WW)=-1)

(osi s D)
(et 2 D-1)
(asi g D-1)
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Date \C}q S 2 . \ \

lectiwe 17 Mon. March 1 . 1993

Qe\n‘eu)
M=(XE) . JdisTance - f\ag/u\m of Mamsten D=2
p)‘ck x €& X

Lex W be a ‘ﬁun irreduncible T - moduwla,
with evo\\)o}vq- r=1_ duomgien d=D-1 o D2

¥o = QolwW) + 1

Sthoa yi= <2Cs---Cu babs- - b I )
x. (W) - X (W)
octw) x o CW ) are
all q\%ebra\‘c. ‘m‘&e%ers in .®f\0’c] )} nshhomg
XiwW) = Cebl + Fao (Qit ol = Ciy — i (W)Y (1sisd)
QLW ) = ¥y~ ¥y =+ AL~ Q0 ~ Quyy (1$1sh)

Cer’m)\vx\é *W) o, acw) e D3

loa o above lines and  So o

To = QlW) = X (W) — (,\ — Q1 (W) ~» )(1(\)\]) -

Reall pome Be Mam(C) n iulkgel whnewn
B e Mam (Z)
Tn this wer fhe chanadoustic  pal ano-m»‘AQ
dax (AI- B) =4 o X -+ ol
Aoy No, , Oty € /i

Bx GLUW) 3 om easomcaled O ivfh &lvi
5 s of g
B = Eia ) A B &)
e o (W ) S G C\Qéﬁ-)»a:c, inTea%




Z‘ﬂate[qqs—- > 1

AISO X\,(.W) S O X v g O"P‘ G ;Y\Te )'CL_Q )'VLC\TYl\)(
* —ygﬂm X %
E: E”&QX) A ECHO‘) A E;(x),

Se Xe W) 3 o C\%e_bm.ro m-haé,o/\.

ro— ooy, = W) — av =C + CQa

3 am a%,z.}zro/c-c_ in‘hag,l/\

S To = 0olW) <+ | S Gn O—%_ebraxc Qh’fagy.«,
we Fnd  Fl s om alsebeue  infega o P

L
Ao,

e .ﬂ

B

T

] :r‘.t:i

g
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oate {995- 2 - )y

Des. A Ceommutat ive) assecdlion scheme. 3 a
COVCFEAAYOT\’% T= (X, HQ'(IO<C<D) whany

X s a finde nonomply s&t (o vertias)

Ro, Ra, - _Rp  ave e %,P'{‘a sup sets art XxX st

(Y Ro=1wux) | xe X}

() Rou URp =% xX  (Qegi uwnwon)

Gy Vi, RE=H(4.x) \x% e R

= R Somx 4 € lo.1,--, D)

Gv) V-%%:A;,Q' Cost.2,5=D) Yoy st (wy)eRn
poy = 11ze X] zreRe | @ypeRi]
d\supehds @n@ on ‘9\1\43 st on X Y.

W) —_ PG“ Vﬁ J

1‘@' | C,/:.(‘_, U'\‘, . we SCL% Y W %Y\'\MQT{\'CV

D = class of cchewa

Ri= 4-th relation of Y

Sova vedice X, 4 € X are  A-relafed

or ' ox dstomae <’ whaneve, (x.:))GPcv

Assums scRome < commuallive  ossocialton Schewe




Date quS 2 \\

Ler Y = (X, {RiYoscep ) be om assocdlon schame

Der The i-th assoodtron  mddrn= A e Majx(C)

(Aadey=1 1 A ek Gt e X )
0 g Gy eRe (0gigDp )
Then
a’) Ao = I
W) Ac+r At + Ap =3 = all 1's melviv)
Gy AT = Ay (ost=D)
. D 2
(iv') A;AA = > Pﬂj A g (osty<D)
$=0

1

Cv) ALAJ = AJ Al

i\/\, = S/Pav, c VAo, Ap ‘] (Base - Meshon al&ebm of Y)
B o comnuxklive C- clgebra  of  dimowsion D

Obsevrve -
Y = Samw\JrTC_ - A =A: v,

< M i Séjm metrie

Exam/ple 1. Lex N=(X E£) be dBTamce-/\ﬁéulaN
of omidio D '
Sex
Re=Touy | souyp=a 7 (0<i<D)
~thea

M= (X, %Q;L}osCSD) S
a Sémmo:hm Schowne
A-th  assocalon malrix
= A-th oSlome mnedrix 7.

n.qu fprean
P N1} ::" .

-

ey [t

el B B I R o T B

Py

it [ RN
R ': S 41
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pae| QS 2 1)
EmePLQ 2. Supposa o %?’O\»P Q@ ads 'f‘mms\‘T.'vela
o a ad X Assame  Gu & Gremuely | Tomeilice, (e,

Vx.geX Fgead sq r=g  Iy=x
G oacts o Xx X ‘Da rode

qx-g) = (gx, 33 ) Y8eG,  JrgeX

Lex Ro, -, Ro danote  ovbrts OT G o XX

+
O bserve R, = Re vfﬁ bé %O/Aems(é —t'mwxsm'\ﬁ_r/‘.

N = 1% dRiYoscep
& a sgmeehe schame

Exencise, In exomple 2, Boe. Mesnen al%ebm
M= { Be Matx(C)| Bg=gB V¥ge¢ @& |
= mﬂ@j C‘—g%’d’i& 1 & o X
(Here  we  blews pack g€ G as a permutaton
moffr X & MoTy (@) :

S@;\-\—S%fé %; = é‘\\l V xe G )

Bxample 3 Lt G be omg Pl growp
G ads e X=G b 3 r.ctsukjaﬂ"m
GxX — W (4, x> — gxg’'
| ex Co. -, Cp  Aduste orbids  (ie, Loy @ classes )
(Co=1{1ab )
Defina Ri= ﬁx\a ] x;%gy . f'a@ Cx 5 (0&1‘51})

Claim Y= (X, 1RtYoci<p ) |
s commuditive  schomna Cnst %mnﬁn‘c in 3%9\9—0)




o (95 2 - 1]

) P@={XX|><&X} ~— (Go=1g}

) Ro , T QD fam“s‘ﬁm

Sinwa Co,“/ Cop
t

any R =Ry . wh

Gv) Sa¢ H=Geo® &

H ads o X =G

V%=(%,%%)

Ry = '%x(.gzj" =%><z?‘g—‘

KX
portition X =G

C;":fg_' l%e Ce§
Qiredt sum.

¥x e X,

Ro=Tex. g0 | Ty e G2 y

H o XxX.

Pre o X“é = 39& é-l

CXigd= Cx, x%‘%: 9™ )
= cxgg',  xgfig')
= (xg,g) 1 B

So
Re,--, Ro orbits o"‘( |
D 'Pf‘lj = )PSL\' E
Fix Y B
Fix X1 g ¢ X with QX.J) GPQ

Now

S=12eX | xz)eR:

Cogre Ry g

T=4zex| (xz)eRy (ayeRe |
Shows [S1=1T]
VZ ¢S ot %: X%—‘a,,
Obsarve 2T
x“'=z e Co x:'lé\: x‘xz“é GCS
#ly e Cj 25 = ‘\77‘%%" 4 =9 ‘x(x"z)x"‘a. ¢ C¢
Obs;;/\\)g S - T = 1= GY\"}‘O
2 — 20
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’C'OY‘ O\M'a X € X
Theve  Ru¥O (ocisD) Ro =1 '
(ba sawufrrrc?tka Gy e Ry = Grx)eR )
| 2 . 3
Clairm ke F"J = R Pay = %J Pe
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THEOREM 72 LeXx Y (X k? l70<L<D> bQ Q Samm&?j-r\i_

schama. | (\/‘% +ho stomdand  ovedulo. V  an om
0\9\3,0-\9»@ o”f fonctrons o X = C)
Then  Tha %\lm\% GAQ Q%A\Tc&gj' ,
Gy Y = Q- ?oawmw\A win T, Ofdwuxé Es, - ED
of f)wm‘h\:e }Mo’ﬁen"s
Ay BV o+ BV o+ E&V)*+ -+ (EIV)
=B NVAEBV+ BVt BV ~ (0si€D)

Proof
‘Bé Lewmma 37 (WD, Qi) e
En(EVeEV) =0 LH g4y =0
(oo, 4, R =D

Y= i)
By oar assu/m?'l'rrrr\, “
3 =o 4 1&-3i>1. <§;j—¢
So
EIV°E:}V < Ej-.V + EJ‘\/TEJ«H\/ (OSJSD)"@
Ejn (B4V© EV) = E\jw\/ . (osjsD-;)—ér*)
bé Lemma 3.
A\Sb. - Eo,\/,,.é S:\)OMCS) 5 ‘ ‘IS \)ec?tor
(= 1 an a 4unclmn X—C)
So Vo E:)‘\/= E\J\/ | (os3=D) ' (x2Y)
SReovo 1) by inducton  on "y
C:Q)/ 1 Tri\J\\a\Q
e >

S Eva BV4EV o+ (BV)

= BV + EVe(EV+ BV -+ BT

= Eov + EVe(EV+ BV + -+ BLV )

S BV BV EaVa v BW by @9
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CQaim  EV € &8Ve BV + BV + BV
| | - (2=i<p)
%{ox Qmm Sinw '
ELCCEVe EinV) = BV @)
e Y4y e ELV, ’
B‘U\e Ve BV st
BElu=~v. -
On the  oftor hownd
EVo BV < Ei2Va B VA Eu\/ —@)
So U= 0T+, whed W e EaVaELV
We ot | |
Wwo=u~-u € EBVeEnV + BV x Bl
a0 desired

Nate EWVe EJV = '\%(uov | ue B2V, \)‘&E\j\/)

Eov+ EV+-- + EV By Claim

’Eo\/-i' STAVAE IR 'E»-1\/‘\' EVe EL-(\/ ~
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Eovt BV 4 - HEWT + (B V)

00N
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Claim 1 D\?«k n'x,:)' (0<k/ D) J)L'f)
Tham %ﬁ, = O,
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Claim 2 %TT *+ 0 (ogi<D)
! Pt Eovae +Ewm Vo
- BoVa BV 4 - 4 (5\/)“‘“'
= BVt BV (BoVr - + CE\/) )
E:o\/+ -+ EuV
= oV 1+ B Ve (‘Eo\/‘l'- + EL\/)
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BV = B (BVoe(Eova 4 Ea\/))
= Ew (BEV.EV )
bé, Clavma | ond | )_va_na3'7
Hen :
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R *O ba LQWM:)?

Lex N = (‘)(, {Qéio&{,sb) | be a CO'W\YYUA,J('Q—TH)Q,
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Der. A veu\:resanﬁ’ﬁm«/ £ Y & a '\T‘ow\, (@, HY
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Cworth. e produadd < ) and
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AstindX. i




£

Example Y= H(D, 2). R e
X = 3a;---apl aredr,-1y ISI<DY. ,.,
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Commutative  schama Y. Sex
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Do riat d@‘ﬁn%w:% betwein, oguivdlenk ropresentalions.
Nate SU_WD:,Q (P’ H) 3 « »(.\a,fresevrl'amon ct
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be a Commulative schama  ad Vo«
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Lex EQ be Cmé @Ymmd’\\){ \dQ.M?o'fem oF \(
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R3 Rewall
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Lecture 24 Wed. Mawc 23, 1993

No Class on Fr\d@a (Qno‘l’%er coviference. >

(Proa@ of LEMMA4AS  cottinued )

EQ . nrohive b\emoo*em'r
H=EV prx — H (xm
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Lex o :
= (<poo. py>) cyen.
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M s Y.
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!
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Ler Y =(X, "{PLleé.QSD) be a SémmeTY\‘c, scRama .

ana {eX E be «a frivwl"ﬂ\)ﬁ WOT%»J.

Der Y = Q- P a\anow\/{ag wrt E
<> Y x @-Potaw& wnT  sewa  orden
To, B4, -, Ep of rinutiue \\dQNv\(}QTQV\T)/
=} - i
where E=IXl'J. ada E =EFE

Theorem 44 Assuma Y = (X, R0t ed)
B ?~P&6homﬁ (e, (X, R1) = df&TQv\(_ﬁ_/\Qg»kh\)
Llex E be O/V\)é Qr‘\mﬁi\re TdQM\QoTeﬁ:t of Y.
_L%f P, H)  be the corres?ond\‘ng @vesen‘}o’hw,
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ta) Y s %« pok&ngmia& wrt B sl
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C:),EDGPJ (g, 2)eR: (R _
({e) (€H> 3 molﬁéﬂmsy\o&x Gnd Vﬁt‘a C“>< L@##Blk
| =) - 2 @) € Shom(p0-pLy
ZeX (X,z)eR P 2lex, (%,z)eRQ_Q e )
(Y4,2)eRa . (4,2)eR,

(i() Write o
- =\ XA
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Prool |
La) = Cib) wlog E = &
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GnAk Cp. H) = nmo\\qé)vv\,z/\&m

= xe X, write = 2800
A¥= AlGo. AX =X
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Claim 1 am L = D
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Proof sf  Claim 2
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= (Q*ﬁ_ - 055) (Ag Jyz
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QA'MM\B mou\?em\evd
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<LHS of &, p o >
| f
. , . :
— g(_ < ()Cz). (JOQ>j ,Z < ()(2), (?(x)) Y&j<?(w) Py, fX)(}
(ba 2yeRe ' Z2'e X ‘
woth | N,
N 320 €2

_ IXT‘AZ_; ‘*\Xl% (A«\)mz(A k2 (Aj)z

=\ % : R -
= I(AATAY) | - XT(A3 A AL), oy lxli_ Q—\AMRA*&

‘XI Timeg  w \a. -QV\TYa O'f a mD:t'r‘)( kKrusum ‘}'D\??O \9(\_) ClamZ .
'—O I A‘xww E)u,o

-
-
b

B e P P e R

\x}lf‘ nj(A*ArAQA”)a mr (A*Aa Ae\A) = rm3(< f\)cx) gcw)7 <W”€W>




ae Q45 2 - ,z
lective 25 Mon. March 29
Gbh)y= (Ve ) Obvious.
)= Ga) \WLO G Dz else Trivield it v
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Bt vector gn T left tn fha above  nnon /Fmiwd‘
s O b& Claim 4 Ao Ha o inron prodadt S 0.

Thus  fle x4 e»ﬂ‘ra f& Ta LHS-RHS qlwago 0.
and e have  Claim 2

Claim 3 a5 A AT ¢ Seom (A8 A A KA, A~ AAT AA-AAT)
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bS] Az = @A A pALp T piro
Az= A+ A+ &1L ¥z#o
AYAs = Az AT
= A% (s A%~ (5 LA prAs P Bol)— ((JQA—*(JzAZJr[i A+p ) AT
ASA*t AFAS

€ Spom(Afha-AAT AT AAT L ANT-ATAD

S Spom (AR AL M ATA | A2 AT, AW AMAL ART-AA)
A*AL— AL A7

= A (RAM O A+ reT) — (A At nUA*
- AATAL - A AT A

= AAT (A 0 AR D) - (BAS O A + 0 LATA

AFAz- A AT
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€ Spoon L APAA = ARRT A% A¥A )
L OATAY - AAS
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