{. 2

The —l—a.«\.gcvfl’ Spacs ot o ‘\&LwHH '_
led R —i—b Qo(z’m)

"— _ “las +’ —9‘14'\“

Sim ¥ cos T
we '\l L.owt\ou’ra 4?'(_07 = liwm o M TS B [\ o-,
W—o shw W cos W o t

S N A ‘S {\" ‘*] ~.+euzz
+ o

Cv\a—\-e K -'HA.'-Q s u_g+ o r"O)OFc) S omru'\‘okdn)

6 v\)‘)os e &“ wé lUlA-OuJ &L O\J'\' =) Z(m ) % ‘H/Lﬂ-\* hl+ (-ov{'\‘!:\:/\q

1 ond Tws s e —Wm+ g‘yac,e,

()
TW] \IU\1 o /\/‘\"{ ) for ewoll 4
-\ -,
So, (1 = , .
z ) l’\\ l ;\ '—/_J(., )\

ANl powirs oF tust cwold be ‘o S0 RY) oS well.

1w i big, Hew  rowquh [ %Y Ldld be in
/o | +ne ﬂraur,%r

oll 4 &R,

i

W > ua */V\ L

: ; - -t
whot is Y S oy pY 3 liw \l /w“



= tl\m ([:\ O-} N i“o _
e ° \ V‘\_l o])

e} ! o ,
\.0 l—l +J‘.[,o —|}+i— o_‘lk*g_o -
| ° = \ oil 3—;\'\ 0
r .
=iex o -t
T(t+ o])
Nv—’ ok s ot ¢
“Q we wse R \Somorf?\“\sm
(0 TP b —
(b . ) L
(a B —_—> Ou\-‘o;

(exescise ™ ik e #b\‘\i")\:a'\s‘om

w 2. \t\awe_.
tos ® —sinb 6 4 e o
%G w‘-&) —_— Cos LS wm




4.
Dﬂ_-\‘—:ui-\%ou«, \ £« s cwu.‘ Q‘c\o\’ (-H/Js clesc ) vew & (L)

e ———

4
G LM(\C) - g&“ trver R ble  w¥ n w w[ edries i lCi )

or GLln, kY .
gLV\ (_\(_\ < (Qaw\.t, w' CLU-"‘W\M,/‘- \ ~‘

M, e = ol wrw amed Ay wl eddnes Ak

G ¢ 61, ()

DL‘C"\A‘\-\-\\OV\- A watnx L\e %WVP S 9»‘/)6&/'0\.-?
(we GLMCGA)

i % c.\ou.c}\ undes Yo cw\o:.‘)au.. “a ?o\ocT‘ .

whet Ywe \odtrer ot et weons .

2z

wWe \Woave M“C(L) T (I’,uL oS v ectoe g’\)ocﬂ.g

a &, — Qey
\;\ * 'I —y LQ“‘ &l'}.' R ! a“"'\

QV‘\ auw\

aw\o\\ e cg:ue "ﬂ/‘-é

Twe r\f]\/\\- side Wes e Lsuod ‘*v‘o\w‘\
Sow e +o Mu C-&\ .

Qo,“\‘s' EA;,A-;,,P%,‘-- 1 \s QQLC\- 0'¥ wm“r'nc_ns ' ‘\‘\.,,C_f[\)
Fon e ua\umc_n._ c.‘ov\uq_ﬁl,_(s o a W\F‘{‘f:\x A ]-Q- ok dh\\\ ;j“_
2o\ &w&ﬁ‘ e b C-O-'\UQFSAS -\% Al e c.or:uts’?o«cl? ux.t e,u-\/l.‘ o’Q‘ A. .

T\&Q C—\Oﬁufﬂ (—DJ\Q&.‘;’HUV‘I M_O_Q,u.g’ ‘I‘-‘- P‘I 1 A_?-’ A":) e e G‘
pnd AL A Gn A e GLLCE ) e AeG .

(Note -\-Q' Q‘\ — A btk A ¢ GLWCQ\j o &S‘EUJ*PHQ/\_)



1__.__{: . Seg P ¢ fo, smx Mn-exouf\e;_
Exawgle. The uui_‘\;c_)r\.’ cﬁr_ai'r Umctﬂ) ‘s

e0) %A & Mw Ci) : &; E‘;J Aﬂk = é\‘\v:. ‘(lDf 0\“ S,k\.

Cc..o\u-uuws O
Dr"(houomato\)

Hece T s e L.ow?\ﬂ-\ un\\u e

X . °
For o.u\/ R AC‘M“C&\' ¥s ad‘!n{w\- A s ok

cov&'\v\cxo"\rt’.. +rw9?osa_
&Aol we  Con rowri e (\\ AS
" L3
"(:Or 0“ )'\fl

) (A eM () 2 (’)‘*)31‘3‘9« ;J'jt
g~

&\ ¢A e Mo Cd) AT A ;13.

Clayws, i) Um:+o,\| waol s Gre

i —

'\vwgr"r\\\o\e. ] e
. ~ \
('2\ A '\g uM\“fD(\! ‘Q‘Q‘ Ax = )b\ -

(2) " uule) s oaw\\j o o0y
Pads. WA A

T T AT
Loke ok (AB)C = BTAT becawe Ayl = B'A
AL = A B

O ECRR
\‘F Alg & U\AC¢)I Tz
(A8 (asY = B A AR C B g - 3

GtW\\Gt\j CA")M— A—\ - CA"’ )¥ A’r - (AQ' P\—\\l . 13- -1 .
So A-\ G’U‘ACC\ |

S o AR FU“CG_)_



1.6
22 pef. su,Ce) [ Aeude)  da p =)

’-.‘;_’
Pz g?ﬁ"’"_\“\ (m:-\-o’wl ejr‘au\>
T G 0) o LLleY,
?'-Oﬁg-\'kovh
) L TR andl

() MOAL s e 29 A wmelaus a
A e 6L, (6), Huw A cuale).

(r.e WUMCGA e closed oLLla)

EK{(Z,‘\S&,
ey, (2) . S obove |
(2) (£ b P dor sowe Aiesu.(e) ad k€ Mo, CO)

M AC‘SU\AC‘(\_ So QU.,,CC) & e c\os&cﬁ Cu\oc}r‘d\,lp 0‘6‘1

M (8.
4) Tl Mﬂlo;(vu oX

l -
yvnowlJ vr'aol,u«’l(?

Lel 4.-‘-—7 deunete Hua s-l—aMOLarol AR rrrociwli

(1) is wet e b Q0N

on 7

(oc n?-"‘\=
OV R

?mgo;‘r}%w. <% A\| > -_<A*“X‘ \(> |
?(‘Do‘Q‘- Exe-—cic.e (COW‘\J\'E ba*’lﬂ s does " “Hﬁ-&-‘\pe_ Al Sewt
T gl Ak
gy W)
So » LAY, A~P = <A*t‘tﬁ, \,) ¢o
A'\‘.S \’W\\“‘“Oﬂi = <Pf*, Pf\l7 -‘—(X‘\,> Cf* l)reu.-ues s
?rzb\.uu"fs)



l_:_l = 2.

Cloim, M LAx, Au\\,.z <;<,L1> K, all x,Lle " Heeo
S uu'.er\(,
Vool wWe lhove </—‘n£l Pu‘> = <A*A7~,\1> (enven ‘\L‘ A i<
wor \wr%-w\(\
o we 0re as;uw‘nw& <N A X \) > <x,~’7 for ol )(,\1‘—(1:

V.e - <(A*A§-_L3x’7> = © | & - o.l\ X \.I G(

%j wond@ e s ,L( of Al Swnws \WOLMA— (A A -1)x =0

"Fﬂr Oxu KG—C :

So A"A - 1 =0 . Domne

Deteninents o amy B Aot (AY) =dut (A7)

e —————

i Ae-\'(AT)
= A (MY

)\n-?’ A 3s U\u\]“‘df\{'
b (A A\ = ldeb AT = dak DT
¢o VAot A\ = 1.

L‘.'.Mrr/\\ S €,

pdd —b—cu
402(@\-%E . a'&.. . 4 \qlglokf-ﬁ?}.

b -en



l\% T 2‘5

Or-\\moqomﬂ cjrauig. Sowme 'HM'.Aﬂ b:\'“/‘ K .

So wo wm‘\uc}ar[e +ra:~;"‘>os.£,

dost Abke +ra.o~grose ,
O a (m) e the OYO\T o'c' "R

.T'/U— Or'hAo Ot\-ﬂ'\ coc
roqerst gt \ \
%\\o\m v\é} e,(‘-lu‘tuclbw*' uAcl\‘Hcmg .

mod ves A 90«\‘\9.{:%\% 4l
(1) ATA =1
() AT - AT
(%) A preserves

hvy Mgy RS \H,\‘%\\h.
[ \nr-\n‘u.\ar h wedas presenes oﬂ\}j
oNB's e ONB s

fl'N._ I, Tr-acit..d‘“ oW (E“’ ‘\-Q_

tewds

("\“ et Froucd Lor wow ) 1S & ol Ac on ok rtetSons
aw\cL re—(:(-&c_'PmASj .
LA e 0,.(8) ot (AT AN . (4t AY = 0

@@7”‘“\‘&:
So et A:“‘"\-

Tbu’- QQC(;!G\\ or"\(;&@’;{_ﬁ»w\ O\}'OL") g().n (l‘23 = Ou.(@ n gbn(@)'
We hove o e»cow} s,eﬁiu—vu’—
At

> 0, () - P —

| —> So, (i)

We have o.mo-(ocsow\\! the o(‘\(w%/o.zwl CS"GUTE OMC¢)

Gorkshying AT AT aad Qax (AY o)
it wow (\(l\{\: 2%\\{3 ;
\Wares -E-'Dr &n\\ «Qdd\ "Do ‘



). Y.
AV\ a\-‘remojrfvc. Frao‘g' a“(\' Owl o—(-h. vHMu. L\D‘V"S.
C SR well 'F-S_O)

Pr‘o?oq""ﬁom . \P‘ I ‘\AM (li?\ At

AT A =) o > <Ax AyD -_<y,LL7
Sor all y,u’ e P .
(Pfif’n A‘T ,\_ =\ € S (row X os AT) '(w\ ,_‘ 1 A) _ 8\‘3
> (w\ 1 o P}\ ¢ (ol S ol AB = &\')
< > cols oF A ere o or"rbuoworw‘ bgﬁic

> P\-'qwta&x.s o e dewdord besis
"I;*orw OA- ON@

— > 4 Mie \wwar ?rocluv+

?res.ﬂ_rues
be cavse <Acf|Aei> ’<@;|¢">

Co <A‘{’A\‘7 ‘-<>(’\l>
s Arws 'CO" S c’e"‘\- O-(_ V‘f\\

,Q_.DM‘W\ o \ocis v BV
go o(—'\'bu:%owa\\ \M_O-*#r\\g_nc onre igome"rr\-eq :

WL‘ Yresu’ue A'ISiOmcﬂS .

VIS d(*ﬂ,ﬁﬁ = l‘l"\{\ = <X=\{|K-\I>
Co AL(‘L(“\ N A(AX, AL\\



[ 5.¢

— (__ohv{f(—c{\t Owu.f "\Qowu,-lr.,( ‘\Q °’+\*°K°Nll I'Q.

<Ax,AX> =<,y M x = <Ax' A\(> =<K,\’5 ‘fx,xf,
Winy s die 7 Wik oA
<A + ¥) A(v+1\> = <'ﬁ+x’ Xy
avd Folu.
CAx, M w 2Ax AyD w ALY = Ky ey 240> <y Yy

/szra\:ud 0(’“&68/0"‘-‘" %roc.?g (ckf'\)\aad 'For \A-O“"\ -
(3. Zewview)

5\, mple che Gra;;:s :

. [
DFRV\& 2 biliweor "FD/-M w ouw B '

w(*,\i\ = l?‘(ﬁi\/h_,,\') —_ \L'M)* &\(l)

Thic & skew - sywmwetrmc or a\-‘rwa-%‘wa)-' w(x,tl\" "W(‘f\*\-
— T —

lw Fo-chu.\aur, w(x,x) = 0 .

Dei- The Cre_o\l) W c‘[“"_ﬁlﬁ"‘“‘ co v é‘xu\(\?)

\9 gAeGLw(w.)-. w(Ax,A\{\*—x,\.l doc all o~
‘ﬁ,u,(“lR {

Netbe 'HM-" S?M(!\Z\ oow;'\g‘\‘c o'\\ 2w ¥ 24 watcicas
_Tb\\q S Owu\cnl‘w\-\ \MM(}‘, Cowmt Wf'l-‘-& S?M(IE) ,

Ce f“'&.\ﬂl\‘( AN W ""’D be even .



2.0 WA
v “ (0 L)
S,
UL wly, ) =Ly, S2y7 -

6::, w(A\A’ A\D -~ ""L“(\{\
o, AT YT

This 1S eclulva\aur" o - Nk U . g

| comPLU TATIONS | Vee Q,A\,7 = 4Px x,ul

wiiich i Ahic cose et 90\1;
<x, A’L[7 T—kAT‘K' \

: Aed A=""\‘f¢uf Ae‘?m(uz).
\~ Jok ot A=y . Mok olbuious!

~

Eﬂerc se .

(vo vev

Take &L-*zrw;wau& tbove

“There s olse oo w\w\?\ex Sx_lw \Zbl‘:c ﬂio—‘q’

' . Mee SOWMe

w X 21 mokAtes C& SR B

$?“ CQ) 2—(1: wi va\emf( v N&. Iy A”F LA
N - 1 (o A¥ het)

A’V‘A x—wno\\:‘ '\’\J\-l (.,Ov_\:g‘-_b'\_ 6\,“’?\&9‘\'\‘; ﬂr‘vup
(’V("‘7 = %YLM @) @~ V().

Thig wetahon \s awal\lw&.

More ouw —TWcse qroups later .




(sk o now)
;_'_:_7 ‘F Fucli dean ﬁt’OUT Eln)

AN deomsformehons of " Juot ore the uow\oosl'\w‘o,\
0'.-‘\— o -‘rrMC\ov’h'ow an o or%oﬁw\ i er 4(0/‘-5%("#\0“\‘0;\‘

te. E(w) ° {“(MS‘OMD‘\QOMS Rt — " of e Hnn

\1-———5 2\,'*)( «J;or S owe xf-‘—\?u
}

R & olw) ; ;
Note E(,V\) 4—'— GL.,,(UZ\ C Twese o~ wert \I_w_Lor Arems |

’BJr ou (o oo, E(w) s ‘ISD\A&D(Q\&:C 4o e
closed Gvbﬁ(ou? ost\ GL sy (m) 5'1.,{,‘,, [,\1

’ - x
\ oo \%
¥

o ----0o |

(Execciae + prove Auis)

TUU_ l'\(’.:l %u\a—er oW .
1A=

b
M 273 wmetaus (0 C\
0 o |

-



2.

mm——

More ou 6‘7((/\\'
ewvi
Defive a C.au“]ﬁé‘"'c - lineor WOF PR —_— (fj'“
(Q'IF> — (‘E,Q’)
it & € ﬁw, F‘GCM.
Here wwl)-a-ﬂs&'\ﬂ mef WL&MS SCV&‘* uu> - j(‘/) + X(w)
3(>\\:> = A 30)
’r\f\tn we Mud_ ' "(:Ot- Ok“ ?—,w € @ZH ’HAE*
bu(:r'u.) = <T?—' v-> ,

Tue Lhs s (, Pury = Fus )
=

k LR - ‘-?-—_ -t Q‘
Twe BHS s <Q—3M" T VR A
(\’Jl l.. s = ’udv\, W‘m‘..- sz_ﬁ\ >
= -2 w, © T ‘?zuw“* ?'|wvt+\ LGSO 4»"\)2—\:\ .

Now— Lo Ay —=—<h \[7 (& . § ak)oints)

<A~t Au? = ZAYA \[\" (.—l-nu._ ‘ou‘r V\.o'\_ '-u.-u_CSO“’ ‘A-Uf)
] ) 1 f\’
:<‘L¥~—,’ ‘i> ('E_g A A uwx‘l N7
Ce_agod ‘%FLV\\,- ("w\, A Sl ,f)\
So <3?,w> S w(?,w\ =-Lo(w‘:r3
- —<jw’?7
= _'<'?-! 3w>

|
)

owd. olce 32 E



2.2,

ngas:-‘%bvx. RNV bﬁ.(ou..‘,s + L’(?v"‘) Tt
Vi SF(_V\) — — U towncles iy 3

(i.e. O ¢ §P(u, (‘L))

?(vc'o‘. For \J & \.)(7"'\\ , we hove Hor al F,w & (LZV\
— }

wluz, Vw) = <JU=, Uup =< U*3 Vs, WY =<V IR, =)

Aua
- (.u(:)‘w) = <I7.‘w7

So -‘lm«‘—- "ib\i&e ore e Sowa ‘fc(‘— U".]U =X , Y.e . Tu o» V3

4(.: ’\'\A-a.u J&\vr WL S\)(h\’ U (_,O!M\M'-'\‘fs U'H'b\ J .

J a\to c,ou«wuu\-es wtG vmﬁ

e scaler Ma*l‘r\ x \4?:

l!iLv\OL :_S 5

Note Aot :\.(l‘%) = —:3(3 (3 s ud\mo}m\-e \\wzoe )

Weite ?‘E’T:S,?:‘.'S
Tew | = -1
7= -1
G3) = 1333 =~ 3-7 = -1
3= 73
(3 = — )
3G3IY = —pGID T
Cp we've cweched st "?'2‘_'-'\‘1 ._'\?": -\
_\T\ ——*:T? XS ¢ A
7 Te = -R7 e =k



R

3.3 S5 vhat?
Recoll Fuot A Hewwd \—\v\,\;w‘qua{-{,nioﬂq 0re

algtbra

H = %umﬂmas-‘zm o \“, N b s jed Ho aloye

(Q(a{{ onS‘.}

A )
au& so we Wowe wad e C/M wte  a ‘vector s&)au_q over W,

lw oHaas worcb‘-' we  write

- 3
i+ = 2
_?-:;.:T%
Voz =132

wa-& Q‘ﬁ'\'twd \D\I \.\m‘,r}-k,\} &MC‘L U (8 SF(D‘\') Q,Oww“_A.C g__\
u_'\‘HA T T F\t“.\ Lw e Ou.M.l a ¥ b‘? 4 c_\ “‘GLk: ,

i

' \ ! {

Twerefore LU s “Ok\koc\-e_m‘.on ueor 't U(X?\ =y V(=)
“1\"Dr O.\AL\ C\uo—\e_/u\\\on X

AN s proves
Y(ogog;,\\*aw_ A 2w ¥ 2w wak A x U \a,(,\OwQ(Q “+ g()(u\\ HE

Ow& FN';Uueg "\'LuL_ WO

(\ e ’W‘A{;ﬁfajﬂ,o{- )

\J s Okwox'\elﬂ\om \\wears



i

5.4 Avotaar Yefs?u,-\%ue puw TWe  goawme ”((A'ms, ( SAhlwell)

Peall Aot cowplex nuwles can  be rarmwu‘feol L”’
2%2 qeel wmobriwes.

=D, ()

. ‘ \
wWe con a\so (e,\)rw-s—tu\‘sl‘ c\uo-‘r-emmms ag 272 CowpliX

Lo i ﬁ"“df —b-c
+ 4 =
(. e a-‘\'\a\ C A'C- (b_r__ a.._d
C) 'Dl-_h-l~-\:2="\‘ 7‘-__‘_—-.-?_”\;
.-—-E' ‘ } \ L \'--a o
‘T\c SN <
- e
?P\ - —?\‘ - )
wate i own
?(azuf\-‘»cs. (D & q S & q .

-2 a =W —C_\\ ok (lavert e ww-’c/\x!)
(z) q - |

(c\\ﬁ
(2)3 T\M_ U:_U_\_-_li' Ciwa‘kﬂpv\\lo:«f’ ? C"- \6\\7 |§ "CO(»M —'\/[,\_L
‘%’c;x\zuuuk S @ _




%,S\ Praios:‘]ﬂ‘u'«- Le‘,‘ o, v et ]A‘Lﬁ%;(rs el 08 Suws

——

0"{“ "CDUr ‘\M‘L((S(j gﬂUOI‘eS . TW Co h‘g 0w,

?rao‘c, We cau wete = ‘q\\ foc a clua-l-e/u?avt 4\ s
o i““l{%ﬂr CQ?_Q'Q‘S
ur = \(12 \ ]

ond o aw = (q,q.\. Pores
Tlis 35 toae dor Ao aleo, bk vet dunee .

T‘A.Q,O(\QJWI (Le?uo\r4> Eue.r\l ?og'. Ree \A_Q%U- s Mz see OP—

(QDU‘ QC?\ULGPCS .

Qu-l-cl,\ a-\} E._OQ_Q.Q\'%\ abovq,’ FQ.AKQL > %Ul«l @g-'\)rwu- r
| c'? “PD\_I' CC\UL&U‘Ci &r Comma W 2|,

(2) Perove Mot W'\’ A
(20) Lk de desat .

'c_v(- i < ' 6:\1{4,\
‘b\“\L \\9 C\\%O aw lvw«_u- Y(OAMA_ LA 0\'{\/Lo~'(-trp\.;ov\. .

CTH"‘ ( ?"‘\ LS (o)~ fq"\3 e W ’
ﬁ<(?\”‘ gﬂ ! ("h"' ‘{O? ) ?‘q‘ (u&“) (a2 oGHHH!
( SE N\ we 1)

o¢ ?\T‘I\

<A\f lP‘“-’? -"’<V¢‘“>

D s A e W (W ]
Ded . Splwd % e all vw e W \



36 . How do ccconcile Heese?

Peslc cdhon of secalos .

wWe I‘O_?ﬁes—e&-‘LQD( (_,omP\ex nwwbe e as 2 x 2 real wetAces |

‘PSO_E- Tlhure exists  am (m\\ec:\“-ve l,gowuowx_or%abdsm

219/
GL. (€Y — Gb,, () Hfor am1 w2,

Pro c'(l , 'ﬂv\ \S w‘-‘-&:\t\\ Q D~ A vains | orc| J\Q‘*___j__( ve_che ~

\ o ‘\-Q- d( e € -\wwarzer - s QU—\—&‘M\.,‘

gi)oul«t
® - Lwneec  as well .

We hod an "w“\f—c‘\ﬂ'dn Cﬂﬁ = GL‘(CC) —_— C)L?_(\E\)

-k
a + b —_ (q )
h a
Cos O+ 15~0 ——ﬂ(‘-'“@ - bs "@>
Cn Cec 6O

B g “\Ls-\ ALF\QCa\& M, | e -
‘ a b ¢ d
&4"0; C“”O[-\ - A A c
—) )
(a’r'(:\' |/\+j‘\> 2 £ W J

—fée—-'\ L

\}\)Q(‘__a_p\ gau\ 9*:\\ o re A \;Mof ‘\rws‘k:.fwa'\\‘om c%éC:L,‘(a‘)
Yo (os r@\uiro.&) L - \lwgor % c\:(i\!\ =-(c|(>(u) Lor ol v,

go W ‘/\OvL "\"D ‘/\o.ue_

&/\3( “e/m ( l) ( Y \\
- s, (\ ((esee 4 m) -



so we hawe fo  dewond ok
Rz, Q{c’a‘./\z* Cowmundbes i E’esc_/lP_< ;‘-. >

a \
-\ o

N A o
Call 4is T,

Proxos','\%ou\. Tws ?r'o?er'\»‘ choracterizas E.egm_mp' Ve,

Qes, o 6L, (O - fAf— Gy (RY AT, = T, A f

TUe cownvarse 1S ?(?JU-Q_A Al Some we
Coiven A& OLL (R w ot AT, = S A ' ‘wwo.rln‘vs.t
\\\lQ\OLS a famcBon " — " W we ek s a L -

(inear "\‘CMS'Q‘DC‘VWJ\““—"“ (\DL.CMQ.—L \\"r Law‘w»‘\'es a1 N r\ .

EA;G’-/\F—



