S — &
@22 the L'hcéepzhaie.mé é"&h-jfm:mﬂf‘bw} L—~

¢

n
veclorr 7T ---I'T fa.’ Cher vecelor space are called bthe avmeralorys e’}P he
—L_QA_AI%MAML.g.QM_:_&bu;L}é?_A cAz—u—a..c(-ervf('L'c Pel- Q£ IPL. memn‘u\[m/
. be
Ce)uhh[’méboh r'é.‘ra_l’x.‘dk_f’ H T:T‘c‘;TAJ = L'CC\ ’Tc ML/-J Lhe EVar- Y2 N _Jm,

/[. X‘érucl’mre con.!'(-g;.. Le
x) A g,-p\r['e areip elepmenlt o5 ablavieod 4

Lhe r&lnpqéeo( ac b e aféj
L'hrpl h;‘('el‘t"rha,/ ﬂ}lméh(’f’

s e
] 2N i VYT
a ly .. gy - [ ﬁ/ TN, e I N e
7 7 = « 7
X, X e ) R X
LnSL’hcj bhat |ip. (1 2 /AI) = lina (14- A g DN~ X 4 N = @ .
Ny o2 Ny @ N a! N2 -g

FXA)A_{)[Q b P

,l'kl’('c }’_QL'_&LL_Q_M g# a S]’l'b-—lji—f—’g—f—('ﬁﬂa aé:em(- ("Ag Q—) - S 2
:::_'.@_@__")K

‘/;\t:,/\g _v@é/’u,t‘?/z »
EX.2—7 %[»Q,-@;‘@) = & = I‘ ror (&/2) . "(@i-a‘) rin (O/2)

. i 32
buL’(:/\ D’/ O’Z’a" Ele Fp.uln' D;OL'A ma[-r‘f(zf which .[:a_é;’ﬁ#ﬁ e

4
l—\orla{_-,g../i"e‘-k(-:‘a_“_w;'(n'ak {f?l, o /2 ?

—

ab_
LT cad Ehe Luczy

Eo‘?;/ 07421'_\, =y EQACQ"C/L . Here

T o 2
4 (Siica) aeneralors)
abc } +1 €Len PLrn. of (127J — E :
e - -1 eddd PLr . .;TP ¢123)
o elr

,‘C_Lbe.hg.m,.éa,_ﬁuﬂa rz/m[- ALY N

ore lle Jiezs plriaclire (61\./’Z*¢LAéj,

M('_.LMMM_&M_%@A P wredd i payrbicle phoyricy

= czég,f'(‘el_ Sronm ta N oi'pag ind i onm Do Ny
Croperbier : real NxmM pabricer w.o bl 007 2 de b O =1
Ex.1 ) a ==
° iamre)? L'hn&\c\)j.’lx\ﬂ.rb o}-euk—a\(-o/’_r bl T :_('To‘)" :

IAhL’Z’KY’% @raul}?_a_pm.&f_ua_mn 4’2 N olinensional veclory i combating overaff
]nL\AIa Gra\_b\.ﬁlp CAbelrai ¢ _rmélgraag]_‘eumv( Sl e C’ra:mﬁﬂacmgt»vomu

B WED oo ﬂrg@
f’m;aeré—uu OQ SULNT S0

Cam;alex NXN paal-ricer L:L'éA [Aaq/"'/_,,fz(&é-l!i;_L__
=) e Nl

L _eene ratorr

e TrTs)

= = e
a b . ab
_ o Tr (T T ) = 54 Chnormalizabion )
c\!)(
C( ——s- iA[L‘;T_’éT 'L_?aACTC 2 ,Pslf{ éo(—cJL:? Os.b\.(’l'ft;. pa bl ¢,
F o hon- Abelivan 7‘”‘W
£ Radboud Universiteit {g5

( N
e




3

e ]
!}\212 O}roL/\,ro.f Ahaue ée?»\ 3fe(L‘P(ed [N é‘l\(’\'i’ ma(—uro\(’ dzfl'ht‘b\ﬁ I’Qlf-’i-?.(\'ﬂﬂéaLéLbh.

This 3 colled €he Jljl/\hclah-\?l«éc./ re;orefen/-c‘('{ozﬁ'

b ciels on N-a[ﬂme}-\fi‘apc\/

vecbors ; o b Ehe 3,0nerﬁ\/o:",f 1‘cfre_rem(*(?c‘( éL} NN pelrices

Tyn e Sl lp )

_‘:;_lea\f’l_/il é’L e”rﬁ é}\‘l ;PprnnL'omL'( nd(;‘-ééff ’gu‘&/c[f‘ liue Lo éAe ,fj-/:\hc(o\)‘ldél'\éch[

r—zwrz,vre//»('c‘éu'pk_j v.2. Lheo Porw\
I 37

; ) Y
-N-‘/On/\}ﬂQA’L?h(' h,.//\/(*«.'r)/‘e ('f oﬁ Dirac [Pt'e/df D2 / : ) \,: yani

For qu.réahce ( 5ee later)

v,
i Cuay clenblels suck as . L

7

: . 9
Sa (3 Gl r K colowur ért'p/_eél /Q; )

A h,.,o_é:l;x_&_):__r_e_ﬂ_L&S_gn_('_ﬁ-\LLQJ_x e fﬁéAf.?._L‘_‘a oloe bree Lhal il /feA Loire Prep i inen Ely

. , 2
H,ﬁL—Ae Pkoé)\az n/~ remre;;eh(ﬂﬁgb _pu;[f S IN=-1) el Chaeinrce imal ue_c{arf/ w(‘tLA

6 bc .
ﬁLL_a)_e_JaLEAfJ».rL fi - - ¢ 7[’0\ be e (A/'-Z—:) x (a2 malrices .

e b abe
For 1mslewnce ?ar Sitea) o (T ) = - CE

g 3x3 MA['I‘('('ZS A 6’/42 q,o()‘ot‘lqé

- r&premz//\fa\,éyol‘ Whercewr Fhe /‘fku—\o(ﬂ e laf

IR Pref R {'o\éL'G’/—\ L'kuc/uej ;(gaqé/e(;f,. he ﬂo(joikf

reWJ’QJ(A(‘&\(‘L'O/\ DN LI ér(‘p/eé—r\

- 2,3

_T‘_);uﬁ.evm%;ﬁ.!/‘d.f live e €he O\AZ;&LL»( _fifu_&iel». _4»}4_62& o5, 7ww7_él_L_FZ2(
e, &

in SUul2) e @/%61‘ ccleé G;A

Cza ,_PM CgAJ,

,AN_.QlL-_AhQZL&A_%Mé_L_éZtKQJ’ ved t counrides the Losra PPN

o - i _ / W, (X}
*&L)_:. L..L'MLLLW)___W.LALHJL&J_ﬁqllx) = ;

ﬁa,f__@h_N;LzA_Fz_aw Ly - - rec HL.LLLLL_IZLLJ_L&M@L_&_LA AV

_bbwd"m_m_ﬁzx_glﬂ_f L conbinumoems SiAsm) Ere. J‘;{)orn. abionmy

__4%9(@% = LX) . yLXLq_Lf)_L_LJA_U/X)Z( ,,.AJ rz

A s e“"y T € o ‘N'(é i LhﬁL&_rLE_JAZJ—Lb—C—DV x ) &

Comerelzed QQM{DZ_WL_F-ZQ—.—EL_&_&LQM Che Seeiny cmvariemee Lo olio Kotd

locally  Toeieo o ¢7xs ] 1 order £o _dezcribe Ehe vialeroclion bebueen

 peeblor and 5onee Losons . Here N refarup_é/wméeufﬂm‘mnebéf

_ vu Bhe memlbiple uwﬂ vmberocbions

N Ue;pgr,_m(;‘(_r heve Eo aulole ul é‘ykuﬁfa(.f % n
coerrecl nowléy ‘o/e( oLefcrL)péLoh -

Radboud Universiteit

Cerren

BTNy
ow\

“NiNe fb



LE

R?r}mmﬁ o Eh g .714/( Ehe c(eru‘nz:\é;'ug c}/. Ln,l. bhe coue '.9.1\[» e r vualeoe

i :
o W TS NP Am cebina oun o i Lhe Pusdapenbel rep,
“7 T 7 4 2 T 7 e

T T
_le& 0157 i the SCtdn ) £1 ol S9Q ¢ ooie Piu'l\_e ( lime lel v RED Yy evnd the
o i 2 ) ,
o) vzl ol W, = W T 4+ eee 4+ o = Jiver 1 bthe Sicin) Lie alsebra
ol = I /T /- Vel =

m;'koft}rﬂ?l_a&)./ é/fvat\i’ﬁ;\\.g
b) Nf, @AIA52~ f»’z/o( con\ﬁome@

V4
\ Mt _ :
=) W, . ey, WMige -{Parn, o n,\:,./[-.',.a(a_(‘ v Az ﬂ\.a().ot'hzl I‘sz’e.lilxé‘é-(‘x'o"‘ﬁ -[

7 7 7

Teo deprive Ehe ﬁ‘r‘th’P,p.rhAa\/-l’oA retle lpar 14//“ > consider fle loce] Stiips)
brmnp ,Pok malion _qu_wuuiu_m%mw
o a
Y ex ) T
woibA Uixy - e oy o thnyppade Lhe &

{ { ] ’/'_/-’ o Py
_MM#MJL&&L%%,;_@AM; L«.(_Dfr_lf/fqu =) ,.DF.:_(A%LL_ l .

Thie Cioepl MM%WM#%%MM%%

] - -
— ____-.)i‘.’ﬂ//é = a\A;,Al,,L‘ ¢ u/df.‘u)

= . 6 b A a O o 54 a a iyt
__LME,'b L'Z’Kfthnﬁlle {1+ ¥ T ) b;‘ T (1o Y T 3 ~ (1r’-('?’T'AJ_(,.L"?},,S‘T),(’-('9’7“ )

lvfﬁé(”_c %
N A —
L)\P a  a 5 L o 4 a & (G\ a oxéC 5 C o ta o
2% wT - vYw, LT,7J - 2 o %+ ={(w, -2L2 ?—P ¥ w, DT =W T S,

- e S S T m—_—
i P N s

(o} 5\6(6 <

Ma%e&l’ﬁw@miLuﬁ_&L%fMa [ _cou (’&A/_Lg,;ﬁ_y_%,,

LLJX.*MWM@KMiM/ Saens
b P2

L"L'ta hfig;‘[mm(';'on Q,L Fyrexs T .:u'('l'h? & i éAL AOK/_O.&L_J:K_F‘_JLLQ&_/_’ _ﬁ(‘.(.Q;\_.

Next e senreralize the "winebec berp” Por bhe gamse Preldr. To fhy end
2 ne  lLhe Scten) Poeld benror v

U = = W - A e W,y (2 'q . _)_e—_,‘;_.(.#{_g_u_)—
gy = e 5

S e i A s

. ] crnoolvesr LT%7%9 4o o .
Riced u‘d._e/,\é{fp o~
= L‘qv, wa,w‘vl-:] + )/u l/U1/~ C)u ‘4/1“ .

—_— i .Q/A_hA _L,JJ’[ )/V/.. = oql-/ Wr 2V ) T = M//“‘,J |
SEEREpe e _aeleme—aa
Cgfo‘"ﬂ_ QE?@ @’\éﬂ Lol Radboud Universiteit 1%%?:

I




TLQ Lo .,Ca’/en( Yeing Ao Lﬁ\ﬁf&lb\AL AA
7/ 7 =4 >

(Sealar, ne epen labels)
e 5 =
Vv a ' A \ &1 o, pv 2
LW*--;?T:/W,(W ) = W TedT T2 = o o Wiy W etc) GED)
) LS

\% ey

vs Ehen galse Lhoariant.

{ Uy ) ! VY coclee ) Ve %
,Y:’rao[,g' Gl  wl ) T w U ;,f-QiL—Tr(Muw,,w ) =Trln W ),
77— Vand VD o o
) /

'f/u‘.f raJa/é.[_ Lin é’/\-? apo/'/omi‘j_:uz LAt;ro«Aﬁa.'c\A GAA(’ L5 L'hu&r{c‘/kﬂ b do - /a(a\/

_MLA{J_‘?M,gLiI‘_e\ n.p fﬂ&af,uonf :

& = Capexs 7D Q. L Te v ) W xs )
AN Qi dN ) WX g ) Yol b~y L&J*Lx)ﬁ_'[‘; RICSTEVE |

A @ .
Bl q}:( ‘TJN) : N«f’/a(- R TPMAaththeAéﬁ./ repr., s;/?;y%gue_[LDJ,}zms_)&Ll_d,&,ﬁ

a 2 ) ) ~ 5 .
e w/u (o=, ooy N=C) L AN 2 uuyj;‘z/.agf., MA\_LA_#.’_&\ aJ&u_/ﬁ)QL&LLA@_qdj_@J_«_LLlPﬁ/

2

& 2 ~ ,
T ¢ - T VAL N N -/ ?gy\ev-méo,/‘f 4 a{éLbﬁj O Cen bhe ,f/hl—ﬂ[(o.n\{//\(%’\/ e P

7

_fl o L\P’( ei  Lhe ? Ouing 2 ]D L'L/Q(LL'R—Z‘_AL_&%} J’L'Ax.,(’_ﬁe/.’.r.i

Tinbrroclions : &) oyemge Lnberact onr dolioetin naller fRrnions and qange bosorr

o {lewke vin RED) ¢ Ehe ['MT%\_LFMM(‘MA

-— M A * '0")/" * . . -
- c?r%u( ) T AP LX) 1/1//“0() ;4%#4%%&1@&&@

- N gense fge[,(f coup leel e N2 currentr  Thete cerresfs
S >7 — are pet conreroed o the qange hosons a lie citerack aneonrsit
_ Lhen reluesr. Renaarw ;i ¢ é@LcﬂL_ofLQéD_we,J\ Aﬁ(_él\i_gfﬂdéﬂ\

Lo chonae Che Cimberaction rlrens b by recaline . The hon-

A[oell Oh  Cefe S hasre rEJK/'LLLI_tJL; Uia orcﬁer,é’& /ea\tu,.

. IS ]
the @“Mr‘w_!’t‘fo)' 7 e (’Lc’:;x ,ﬁJ:ngr_@_aﬁ_ ﬂlgéeha_;.j__ﬁuio_nﬁ

uh,@[(’;{rep( ? alses (L/Le __L'l/\{'(’_l'ﬂ'\»(ét'r?A/‘ j\a.ue éo f€ A (V-

. Uineha h,a),Lz(_—LLLx_c&J'_LLL‘-/le%_j.‘ —

Radboud Universiteit

©aN,
Yerres

&
&

HiNe<



S

o #) Yang . Hle cnteraclions bebroeos Lhree or [str o ceregyt bacaps

/f"")

Ehe wionelyc ?ﬁb\ﬂjP’Abﬂb'\ €ern —_'2— T‘r{Ju ';be‘_,,
Conmboine Chree dirtinct £<f,,..c whpeliing tvo, Chree and f_:::w—

- ﬁJﬁl/“lL P;a/ou -

/44.)/ 79“
)h/ G)‘u YD w 2wy
7 e >

/

1
7

¢r t'p/e o) Al ge
\Zemplmel TEQ)”

P i S
,/c;bm rbc aetse ™\

Cou‘p/t'r\ﬁf (-QGCJ ]—t/

Ez_lg,é:\m_&b_thiu#a.LL‘MUﬁdeQ,;;_____:_J:’J_A:hu;a_ﬂﬁ#\cy—-:_ﬁ&agi_bgj_am
é‘ [
oy pr M .
= ,\/n = Lo ¥ (Tq) Cl = neadlinle /Aée/ - - qﬁaézL,/;o—foh lahel>
g e& 7 T J 7 7
.y e
“ (e Gh ia Gy mementany
= — =
, = =0 ¥ E %‘Llﬂ_zp;li‘f"_% Lp-5 ) i % Lo-KD 1 | -
c Sy
A, f a be
b v ‘,.‘:? (T Y = -

be . od nce  bde
17]// a— L'az (- PDL EL C/-A/‘Aj;’\’yt?: aqﬁp;\ vf) + F £ ¢ ox/«vaf&—v Aﬂa;.vf')
N e e e A e e S
04 T4 wole bee
A ” Vo f&" //(j ) T
SR 3 M Ak s LA Sa’/ AN B
y . " P L v .
Jt i__qe = vl ﬁ-}-h«) c(e = ”\///‘M_AN ) - -t ﬁ/AV ij_tf — =
P e lE Jd PR+ e e
fl; Cpir mabrcR

#z_wsfzwu_d@!aﬁﬁumtﬁqw L JJ?.._L 41__; 0"14. _(Caczy, 1,44—_

3 Wl 3
W/ W-v 33
2 M = b Q:éh:.y-;ﬂ‘:/ # il f‘\:,wﬂ;_;L

= ERTAN
L- o )G‘KL = = —
T Fex FeK .0
2 EX Fex & .
Uex) =@ = e = Cot (Fexo/ay T, + v =~ ) cun(¥xiz),
FeX )

oy - - m—_'
L wllbA  yx s 5 |l Fixo ] o= Yrx) oy

Thii qense sronp w  be /'lmc{__f‘u_d_/\_L_?M? - € Urj_ﬂliiﬂ_’ﬁﬁl._ﬁm_&;

bhe weonx vnberacbiony ounet (‘M,C.Lo_ﬂ_&étgz( W ,c.,uc-,{ & sange

R bhetons [Qlé/\bhgl\ o,J:,.J (aar[— oy the 'Z_o)aq-_&g:, beroa Ldam_ﬁ,f_éLﬂAib.J .

&

Mifes

Radboud Universiteit

BaN,
/CrTe®

&
%



. oL =%
XK\ SUHU(3) ¢ mallber 15;‘[,0/961‘ and gesin gl octeby —T = A/a2 Loz --- &)

¢ Ferp.p wf Eho sz//:,[j_@_p)\_-mq[-n'cef

o i o a Ny 3
AL:_{lba\,)\~{?wL2\',)‘-/;).0'5\,,\7-/22_2,,,

o 0 0] Lo o o / Lo o o/ kiOoJ

o o -V , © o Y -
)\5—/000\1‘ /23?\ ,,\}-/og-(\,‘ﬁ:‘/;?‘;\ -

SRRV, Y R ACEEY

Thdls ajmlx\j? c.)r.vmiﬂ LS e d n éAz L?f/\l/‘je’ H;‘LD%_LI*QJ'(J‘V,@&L'&/x o/j

Eha Jérvha_g‘gégrgLéL‘ohg called Recounbiapa C'Ar»moc/u)hmmfcr (@D .
“The oxf’jorLfa_&ic(f,g_g_ﬁ_?L#é),@me_[ ore callzel sluonr

C}\ar:/-er 2 7&14_!;La(.1'1'\-"1| bowearcds the Ttonderd Heodel

T n L-Ag nex (- J’ée{o we cdodleprg éAt exparfmﬁ,b_(-c./ L't\,r-’f/t(‘ the /m..t‘ lo ol o é/(e

Ja gy - groiny vinareolienly grg Che f[—aae(q,r—c{,fﬂaa(’e/' whoeh o a c)aut_&'e,éAoary

JQJ.(LL_;&Q'OJ\ wg élxe A‘éfal—\g/ ek aundd A:/J\lnarc/«_&,rge fn(’h’ar(n.‘ok/‘ Atn-.l'e,o{ [N

— Shrone cnf  elecbreweaux Ak, B S

nler acbiont arse mm(ionﬂq.éuca.//a conla }'\‘e_{‘(._LJL__LAL{__é’L-C_CJ;P_éJ AJ«‘(@[(‘/\

cl Steea X (1) secler

Su <,3._z?_._ﬁ.c =colomr i e [’('.U—ALL_'PIQKJ .('7443_1:154 4 Aan c{*?}zs_aj}g_u_é;l:i_(ﬁe [aons
_,&m/ﬂ t/( %}J‘ (st -, 8D

5s)

‘:M%.LL_Q_AF_I_L_&%_%, _;-L(:L&A%.L&:éﬁfh@é@/\ ﬁ[’(&;gé{ R

e nres (RCD)

>

W 2. s spvn-Y2 guierid ,cah})m_é&u&_ka&(rom‘ hewe eun talbrinsec preperty
B Coptanbip nunber ) called coloums =y celour mu/él'fa/aér./
This Jollows Prom Che excilence of the 8 bargon (omiun bovnd
sltale wibth L-0o and $- 3/{1 ) M} ol leart Ehroe colowry !
%) Censider the remcbion Y2y PP CfP = 4ip 2T (05 for wumpelariid
ete” ézc\mﬁ} whied 3L dlasaaAa (g‘;{ biy virkua) phelos Z&QAL-..A%&
ak & (Gel/) enersies S S -

N g

Counel 2)

Radboud Universiteit {¥5¢
N

N
Mg €



