U1 qguae J&E’Dﬁ(} + scalar %c\p\ M) ause W@-(‘Tm{aﬁr el

oS @[x)ec Qk(x) e oY) Je[x) e M U]JX) e SV(N)
au $6) > &V el () = D) i)
Sfévlﬁ&eﬂd\”\ _ Op (\&) N e/‘\&(‘ﬁ) op(ﬁ) e‘l:\[ﬁ*a P) U,AU\) - &)(&) Q‘k()g) &()g-{-ﬁer)
AR e £ e ) du(x) € SO(N)
@\’)NJ&( Q
coveviant Dbz 1Y Uk dlraey)- 406) same
a\evixla\ai/:\c }LdPC 0\{ K (WY) B
\N;\?pn .
AN =‘LZ 2o, [4- W & [“¢ -*-—l,—b?_ 2 Retu]|4- W[ |
G SRRz el
Sn= %\a“{ ibf\cel%rm? ]q\lﬂ-% lfe\ﬂ) SAme
m\; ““2‘5,”0“’\ ) [4¢180) = T o gl ) Tk
SN
d0.(A) is de votakow) - watiaut V) is e Hlar weasufe ou SOM)

weasu (e onthe ahe wih uwt leusti



LE)C Aﬁ,&) b aq swmesth ﬂ&w&e Ccau_(;iéqj alson
& Atfﬁ) s an Nl hecwlean  traceless watitx

We (deuéé%
OP\[K) = W (X = K«—aep) where. x> ?‘WO}:\ & Hie
Sﬁéiﬁbﬁ\' Seﬁt)wm’r %ow K Yo xraeu _
“*‘-?e_xgidg d}cj Ag(%)g An ewW* ‘ﬂ&we}fﬁ&\({w S eq.

KKt
il Je) = xecep  Oégeas

luder a QUL H@uﬁ%{w&&f@u M REIAE
A b = QAR SFR) +v (N0 e
U () = 83(<) 0y 0 &j[wrae,,)



MRp6)= L 0.0eGwey)- 40
Uder & gauge Trausformdlnou :
b% ‘&(7“\ s _;\, i [Mﬂ Ov(ﬁ) &:‘f /G;*/o\er)l [&1}4&‘3 S (l\’tﬂtep)l- &)C’Q{POQ))
= ®() B o it DRyl Hlawshame Ve ¢ (v

&W( Dﬁ%b&) = L @%igéﬁeﬁ&mg @(M'“QP) "c[’@

0d9 o

\ o oA (<) OB
= fim i—{@wf) O&)H(ﬂ)*a‘c)tﬁ?(ﬂ)foﬁﬂ"HME

i LY T aan 0@ 00000 409

ADQ A

= o 13 Sah 0N +addl) < 06\ = Do



| = OI‘ (ﬁ) U\)[}HQQQ Or(p-&ae‘))* L)d(;g)*

SN x+aeF+aeq )
A K+RE

o 1]
@) W (Maek-—a X) = Wlx—=nt ﬂep)+ T O\»L"‘)T

Uo) Up[ﬂ = W xd-ae,;) = ,e;? gl“’ \A[x)s WA FE'“[K)—‘—:%P[K) _‘;'L%f-fﬂzo
%T‘(K) = aﬂr'\(x)-(— :%—L?,Ah(x) e O(O\&D

CC) N (Q) = {)(? { qCP\)[R)S with C}A\) (7&}_‘: CM (7\) b CW(K):- J
_ ar Yacker —Camploell
Cpobe)= T () + 0G) [—ﬁm&oc@ @jma]

@) Re b(53) - Re by €% < e ta {43 dgal) L Ga 9+ 0 )
= N -2 b Cul)+O%) = N- %‘L fL T3 () + 06F)
b 2 R WE) | = bw 2 & BRI - Z o 3 17 [‘éva _—%“i\

A>Q X a0 M L P dc hou



@}) \M[X—Eaephb )() i N(X—D ﬁ+aq)+ L o\,\(f\)—t

Q\foogf i xr—t-—t‘*o\(( 7(Z'. = il a= M 'Q, ;
X KEAL) Xy = X+ 9As g 1=0,-,
| Afxs 1 . |
Wk xca) = Aim z:" ehlro) ag AR | iepAle)

A¢>0

L n (7‘3 Aﬂr . '1A]~[FN-+)

-
—

=0
l:il\l 3'2'51(6" % x *aer\
-0y 0 45° - DM ep

N (\Q‘\'O\Q‘-A“> 7() = \!\‘ (X+d€r—> }H—qcp—d\e'_\ = N(Lﬁ S %ﬁﬁe'J\) =
_ Lw\ ‘LC‘QP)°A(%\) i(—ep)A[ﬂt\ 1 ’i('cr) ACE)N_{)

- bg&f\ LA;*»LN\ *'lA\A[)‘“-t N —'LAr(K)

As—Q
= | flea [ewprrlﬁ)£1p‘h(*1) N Qq FX,J)} T \IJ(Z\_->7§T6L€,~)+

A0



)  Uple) = Wies xragy) = 2xp § 1 r\[*)vj Wi B oBk) R (00
%T‘(K) = “A}-(X)*‘ ﬂ;OF'AT‘(X) ~ O(o})

A
?CGDK- U % uu)\sta,\s\vx lﬂUAC{’/ dj%@m&jwelf,e‘ U:\\] ( l\‘ 5 )\)\\ \Atr‘l’[/L \Je()(d)
N

Je uw)  => R\ = 4= g meguer
ek 0=\ = =T T = T =me  wih ueZ

LT A Y
tb- Z @ =2me e te W e W= v,
L> We need o Ve p=0

U@) = 4+ 0@) = ¥=0()
U@) ou\pous W a, = if(m & ewmall 2ihoupit ;?;(a\z I Or) s ok wuaus w a

= ?DC“) Yales EUSC‘(CP— \I&MQ aua 'S @u&ﬁmou_s = 'h/ fb(c«) "'CoUlC.,faMb = tl B[D) i



Tu ot & gloe B ()~ aA ()« —-'f‘;opArfﬂ) ~ Qe )
N e Q\Lm%L U woue, hak

U\,k[x) = | Wels x—me,ﬁ) = z;e?ﬁ({ r\[x)q)
= A+illo - L8 <o)

v
—

A_ -\r'l'mAr()ﬁ) + _'%?, q“AT‘[R) --e-z/ q’ 7\) + 0(01 )
ga,\:g%eg {he C&ucba (\Dro\olewx

%gﬂ Ui xeaty) = (WOreaer) A (xeag) = letls Lol at s
W (rs xtaep ) [,_ o= 4 —  Ales s Aaal
[ks S ‘\«Ar(xf) =Y (i.O\ Qr\A[\(ﬂ) r A P;Z\[J\’) ‘{‘O(O\l)

Mo = 4] Aciahl) + 06)) | AG) + 2 BALD + O

e1u&\



SUH) s & e Q(D\L?_ Tu MCM.[QX_ s an
@?_\)—4M&Wé,\ QQ&E/ - S?@U@%moa an iw\-eoﬂ(ai?ig,\, MeASU(E @[0 WA US
e oy 3 wWay o weasule Uppefwolmes wn VY -

Theotem - A Ma\u\f’, M\U‘)fa,\n\m weasure, d exths w SOM)
Wit the ga\yﬁwivlﬁ Qfo(’Wﬂ&?
e d) s ‘iﬂ\lé}ﬂ&/& wo\e( (CQU AT Nc6Lut w\ Ei,’cc’],lf{ow
SA}) @L\[O) = Sd() %CO) = XQ\O ?C&N) &o( &m& V& SON)

s0(r) 5‘3&\\) QY()

Ei.c. 40 s marianh widec chauge £ varddes 0=V qud 0-0u_\
- (4 =4

40 is culled "Haac wmeacuce _



(onchiuckon -

8 C‘NOOBE Q @(@weh‘\:\a\;ow U(%) N;"WL 7:* [ N"\ \f&\rglwol m Q CIA)WIEL{W b,_

| ‘ _ N N
\)e,%ne, e wmerc %_L%L%) bv[%ﬁ =

S (S %’Y(éjao\nﬁaw&(o\ s plote {0at 4 > wvafant  wude
Oz) = 0(7)=V0z) aud URE)=0E)=0GN  with VeSow)

o The Yaww weasure a coo{fan&RSZ[ < %{u@t l%

§d0 o) - gb [’\go\ﬁ*l \dek 2 §@)



Lyestr e Reove,  uak Y 20 wahtin aw be Woden (wwiquel) J(\/lﬁ,J?a(m

U= ey + aalg Wi w e, wew
g\/\d M%*M,?’:. d_

Le. e (1) f‘)ka i< Weuleal —\QW@, - SQ\AQCC“

Weile Ye Maar weasute  foe Q) AN T (EN coovel, nakes
or e O-sgeAe -




UL qauge fheoty + scalar Freko M) qauge theory cgaalar Lkl

QUAL The dchon tud) He measue e waliaut
twa {\ance_ Wde © P4 JrfaMS%Wa)A{ows
’(Nﬂl\fﬂ, onbwam Lex Py[ﬁ)t@\ Aol p (x)e€ e Let 7&1*(”‘) e & cowmplen Welunkean taceless
Vine A Mo gxeldb W iﬁc CONAMUAWA NrN) Watix | Sucotlh v xeRE et @ () eC
e Wmectn jn x € R4
1§ we denh 5 a we Wb fu
S qgé:ls A“(m Scr) Q g L\
U‘;\Gﬁ) 1\\)()&—77&-\-0\6',\) =Li% Uh[ﬂﬂﬁ(x—?ﬁmeh) = ?—-’) S g\s AJMS@,.)
dhen Yien
gA;bmoﬁ&. CU'T) B JEJ_‘;*% St (Vi)
~ s 1 2
‘-‘&Y\h‘éﬁﬁ x Dl vl + %lcg\“) - S\* % tifo ~ (Dg| || %l@\“))
QM(\%Q“Q% 2= g[a\ted@\s\d&[ “el00) 1S Q\u\e oM Q :Qwu\c \alce
° (wo need <L qame ~Lixing )






1 ( O L
U [ TO|) @2=C«§: g) Vg= (O = Tq;(fd: Xig/i AR
{4\{@((\," q&fs &« a8 lass g:x\" alh 7= W&%F(CG,S
Tugertant  idenalies (roeh = 254 [@;(@ﬂ:&’i;&k&,
i S gl Bl it
(1) (28) = ab 4 +dfany)e

Aoty O -L
A:ao'_tl-\-_c_k_gz(’ > ‘Lq"’)

g5 A~ a_ 4% Rt (a@-a_,, TAR | A -Y
= a;l;-&?’ —A— i‘o\b aofaé ag’ —5,2'
* do—~4t m X A
004 an U0 >  af+uke = & S < S g, g
L & 0'=¢ ~ 0l - ut < al-a? L= T

Jesim) & w-v=d, arsay x> U= b +iffand”  wie [f|=L Rew

A® = (s« as) (bicbn) = ab «ab +(ahsha +iaab)e



