Frachonal Deffosions .
(,-Auf) = T 0

Al e

o (et

(~4)" U =§<j (lp-1) o
: /X_y/ N+2x /_‘
and.
U= | oAy
f deglf S

(= C4)w.



&
EOUDMM/‘ O#D@FQ‘{LO;(_.' Cose o‘/‘;//z_

gz:l/er) Win) D gr) extend 1t
/7@4#/’1’10)7460,//7 +o [2 J [:u/
&muo/v(mg wi Py Tha Lhicsany kemn.

u*'(x,g): 7;()0* Ay

)

B, w(%,0) = CA)*uem) .

#/@UWS“IZIC
0 BRI -l
"b) B, (%) = ton o ] P (-t

—Uce)
E j/m o (409~ 6]
+ (5%

o
) U (5)) Wis)e =2 (g
Dy{(} LS R il Y=0 -



_\__/a‘n‘a%m 2l inlecpretation

—_—

(The #ac@ng—/’flz-s 4—)1/2>, :
| ¥ = oy = ﬁu
ju%? j@osi o
but.

fus - (vl S ST
Qmeng all extmsims O{u“{b@mg
RUso
S @ Q—A)bﬁu 2 S Q K\
tat 15 QEA”ZLL):W i< ~the
Eoler Lagrmuge equahm of \\uuil

173



C)

@ovndan{ CZFQ@{‘OF - (all sy

—Ww-ee LQ@“ }ZTLOL,O’Y) @dmg‘ms..
) Harmomc
b) 67 Lin cbm:ail\{ s&fmmeﬁ‘i‘c

hecimewe =
Consvdeor LZCX%) 3 M Tadios
% QTL(hde&RO’%‘ab'%’. (e .
XMH:%%% i . Y SmO- |

My

' n+2 :
L haemone w R - L

P, X,y P,

< harmowee , omol Fws veal
amalﬂ/l ke a@wss YsEhE



<) (In 2)
\8 d,u\r \13 "
il T by L«sm Sicea m Q‘W\C“hm
nssocaked 4o He octousion B akove

WQCN?W] CC—-S(liesﬁ'e—- Arzct'\.’),
Exdemcl UL ) by W solona
O+ A Cunr xés-i?w*—@

p

{ 1e A W= u% \3 i% W"%k

L5z 1),
(or  Chame: i e
or Chomgimg vaaables’ 2=<_U¢ )
1=~
L
Axu* PR el 3

Then: CAU= U= Py
Lo

M= |- E

M



TLOO |%’|’{‘90er+ YQW’Y\@Q‘*;S :

«) TThe properties of ~the
exlenam W' whre  shodked

b‘-’l éeleeﬂ.b‘ CI‘/U“HLOFS M‘HNL ﬂé)ﬁ.‘[p{

In fachcoler , (firmizs <)
\H/IQL( {at{ mlo @ ﬁ@m@ml clase,

studed oy, TFakee 5 Jeason, 3(9%&3
clogsical ‘““«Low( Crpoimc;@/\re-%)bo\e\]_.
Hamack ~ Bouondery Homnaeck e*?.)

b) i;? we. thuembl O%‘\“U-"LS esctenSon,
Rs o ojll“mdm’oo,lH sz\fcmeﬁﬁc
~Fu_v\c}mw«. M NS Ol ornendimg
e eve U es (\/\Qrm@m"(_ a—_c-rcsas‘)
e Q-A‘*u_'):—o ;Y quades us
‘mean wale propecties” “ Rlomgreen
(YrLomJtOmu'H {-\efmul@h ete



' (8
(Robabx lighc Im jreu‘f()\rfij@%m

eﬂ\e, heal Q@@&a%\m

s fu YA 2?“’@!‘"&“
| g, s ‘,%*%

- & = /;135 Y, J dewshes,
| (Tacs S

‘é\}eq mierval o]C Kme R i G partick
xkt) v vckeol. ramc’ism% made%(x&
;Thg probabi LG eonsidy SO:RS'F\&S
*ce(x ) — (%, t-h) j(e(\/{ ) — (x4
fs; we dhvide the \eft by W AJ
(QJC ; amel ~Hee n@ﬁ«% \@1 §-
L.

iwc e cuame 2Tl
! Ag-g o .

5



B

_ | 14 52. o ﬁ 5 S \'u g
rparkicles deft 4o, 00, tf §%« R
- pactcles Shoy 4l e |

' “The, Cém hal LComet \Pheovem A8 UMes

| —\'\\@Jr e walke e orga med.:
| both Reguoney . omd lengto of Hee

T ol ave e lod o precse range
_' ( ks ake mot short: N@:'t'b‘/?" | [) 1
| but  Nadane (Sewond cnuement) .
A L




@

B\o,c\a Sox apprToR el

T“ﬂ%‘g@\e%‘ el very smal| one
o which @ mmdon wealk takes
: s(::[ac,e omal e =cale R at wriuch

;_bO(’, observe. a r@ro\malo\l«\‘% deus t




; Vmw?[é/nc’e, L& 3
W CleooSe.

(/ i

S
</)({ 2_+£2)m+1

7

sl 575 we clewse S=4

J o) - Pene)

= | (ze’S |

T i

| Nok +w) P -

!%7% e S .

o /‘ S~ Lt .. Gut % -

g tfz'mj bl (< och ep—ywve

= ?ﬁg@m.ggd? resulh I

e —~
1/



73

Wéaﬁﬂm\wb@&@ Heeisel
\awe obsore a{/@ arny pnlizaral

(£, w00 t), o onati
(e conepab bilily Cretition
_ @(Xj%);—f G, ).

t 1+ ¢t an _m%m@ Ao b
1t {ﬂ (4 M%ﬁm{%@ M%m
| PO ey £6% )

T
& 1
‘v\‘
A
d&
?5
5
CR
k\
P




’"f’ré’d f’\;OL, N ol s / ( Ph T f_‘/’?/f/m:i{l h o )

‘-._-_5—71@{ )")Qf/ ﬂ;)t“O\_J{e}Y):)

o Non i ncer --pr@b lo s of evoluhon

prr—

The _r:T LGS ;‘fj’--éc-\s"ﬁ‘fﬁ phic é‘_-_Cqu‘h oV

Stefan [1ke rob/ems.

§ iF/ G 1me. gb ro'd[x:a; _c:jc;flﬁ L



@

6\10 hon ’Pmbl?mi -

6@/\)@%0;\ Ca Ses o'g \/&b\r\/ w\g
Com ple x ity

L) %(‘W[au(_ ou@@m
M:‘P(uv}*’ “n e

* Tncsm Kﬂes ble. |
o tat onal tow
. B OLL"HQ cent Cid-qUSmYl.,‘zSC@[eA

u‘) l‘f\-\\@fﬁ oY Q’V\C’( boun CJS@/\;«,/
im%%w buumda/wt UF@rQ.Jsom:
/\ﬁ—aoJr wal del 4+ e ur\{.__



Q@\cgu \@n J(xl OJY ;Sokuh oNS J{'@ @

Clin A - Chdfosaon ogqu ations,
( wivia (L \asseur )

- Mot vateot \a% Guas, 4eos N

5 E‘V\Qar%x,i based metwod.

(DQ CCBMDLBL &L\f)?voac e j
1 la.pc-:)cmjrt oC @\JO(\J(Y\%
o aans
% Jr%omo %‘QY\ ( %@Jno\r\ .
(vo equlan-y of Fhe coe-fheends



v ; n i
$) el © sowe.-hw Cot w-@ ")

@)C_Jr AVRAVAR IR (—-:/_\j((é) =D

i . aF )
O, € |5 . e "

Then sub (B (k) £ C W9\=
3 | { CEIn

LC) > bOU n et )(\)_ W\-BMO
o By X o4l

T‘f\%')%\r ol F . ) i
@‘ v
{51/2>< LVZ;\l



——ﬁ‘ ava m:@MO 4+ @
‘€Y\@/rg\1 N L&\U@ ‘H o ith cot Lﬂ{-
e o537 B8 550 U L (><,'Jc)-) = & C Uy

= O & Clﬂ(x{t) tor cwx(_ﬁ/\l
(¢ Classveal soluNon
[ Note Rz,"zge,[@\J— f\iaz@ro\f-\/’olb@““q)
b e id L Bn -0 S oot PenocUc
LW Jr\c;L\ detce = Samooth ness {o\r
"Hm’\é & \/Ud/ov‘\c\/\ &\)a@ro@c?‘/k
,g,@f r@g\)\@m \L«,{ or{ “fEU\@r),




’l
C& \ Cohon " @Vu@sn ﬂé{)s h’o? |
4@13

s L / LP

[ 1N compress).
rorhe ) = (- ASUZLP_

: - ]
j @J—C:"F Ow (Ue 4 /_,\32@ oy

| i
.o

Energy  ineg vali Jr\( - @—&f
(oS Gtrax + &&P EN

s =0

| S@% (%, tsdx_

=> © boundeol => e BHO -



: \) el

Q.|

,
éom ba,&.c. ideas vn_.‘ﬁu’— :pcoUF

j,, e mm,-f,toﬁ

)genLL«)em ene«rgx/ L'r\e_g(t,‘_al-(-\e,g

(J%mc,hm controls ded vatives)
| Gvnd 6@5019\1 (denvatives Caﬂmf :

homegenecties

| é} + v 6. +<—-A)e—o

COAOLL_]_j




a&

o ‘f)egfmw, e Mc«:rhlm&_m_‘tﬁn_o(_

A —

A 1 T

B et

Pl st

foL v <t e

W

s g e

AJZ_ﬁ&H\ (‘lLk) _dXdk
g _Rn Jiiea

T el

;| __ UUH"’b -L:&_ = _

_amd )4

’Uth WU~ >b\

o 1{%&1\1@. Jror mola

k (1+8)

A

£ S0 e

G -
A - 8 Tk s Q@n@s ”E’um. ‘H@ﬂ-ﬂkrﬂ\r\j—
1l bome ae ) necties e the "R - Cled vich

LAY _ra,o%m e

A@_ﬁ_m@ IR Wp————

e

i
5
_r—j_..___ == = e

ket



| « Lowad '_\"L\QO\‘WL, need "FO“" oot OF‘({

- Wl ty R e [_OLDO]
¢ "u,* U(z‘é_t) LJ@ hazrw\.omc,
Gl scm, W ‘3 .

(Q o CQ,T——OPP CM X4 D‘"’Q

= _fff'fcal Cnprgy imegualid



.

@w Yotion. de cay L emma._

Ir\_ Jﬁne it CLf(l Ndes. m Pﬁ{}t :

v

_;;Ti b e, y<l  octel

~ " )

we_ @ssume W] ,Zl.

“Case 1 T very Fing.

Then U{\_ i _‘/2 DS

_Case? U, mot So fing

: HCb{bJ[' at @Q.st U<O "hall offhe

e e —_
R
—— e s SRS, B e —— — e — —




@

- Cut amd renormalize

f

| anx@oE Ao umk owuh ATy JMS .
T ndo_Care U _abter &_Ake@mmjw“




Qb

e gm@« L’a’O”EDP/ﬂCYT\@/H-LC (magualit

e By et

ZD TL . wz_L&

| Some remarks

A-joarzoy, B awz ]

[AUBl Bm))] : ‘ DI

. We cam always renotmalize

}3 O (xzf)_ﬁ_f_ﬂff%r ovew £

ot

| m [o,0], Jo% %sﬁacﬂw@%

S R N
T (&) = Kar(¥)



S

o S

s s small_renormalizat

;"‘;_.__r.mjwce. A€ BMO .

s Thia also 1s Gsed Jo.

show ot Lor e Q-G
! Qguakion, CS e Sene e
£ A '"
Troeed —the terni
ity __
hoas a_2er0 of “wice the ombs
or-~the other ‘LO:VM MCDWI'MQ '%P '
- standaerd CPoJr&mfsz “Hn@ow S
W ebanamee o

B %Q Q_&lg’_mfm @D‘HM‘E% ma, :




0 éwu‘{@ ce ﬁ[iamﬁ ’\Dmfmg@ﬂf\ o
. OP{WY\CL\ Contol and acte mal ()Jl\m‘(;_
* Exoluhen pro blems |

* FlowW 1n PoTOUS mocka e

cgua Heons
" Phase froms o

i Cbupl\@O\ “Pro blewg

( cto Mmaun _evoluhon )

. Mogement by ; -{*'r@cﬁ ona |

\

CA) r’“\JCI{‘U s ‘



