Bhock hot chgerscis
%/wfoaicacﬂ ghmﬁg
(X. C]uanfum al*bzaaéfs

O Pioliwe CERN Wiks schoot
Jam A6-10, 2008

2

5 Homo '&3 | { @'mo
||

e

T’la Gdow\a Leamnd' te-l- tLlAMoAz)'lamme ,eww.t , amd
. undmslowd. Hee M'MosCoPic oﬁa;n of &a&a_acm'g
j Corveckions (b H.L Beloustem - wakona .%\nwfa'
wiwa}'b&o, amPuJ'e. SZM‘.M o ( Q) i {im“i oluua:, .

Alis, mok {b« neadiste Bock hole ff‘k



b, Reissner- Nodsrom s Schuaraschid

 time ke S:'nfu@cn'br
. T:O : Sta!:&

'J; i ) g 55 4
), six - "::{;x w3 'm /é/'; py '[:2. 1/? \(:' ‘;{"
s TUAS TWHLTSH. Vo Y -3
; TR

. Pusewes ‘71_ Susy w N:l




D2 D6 NSS-mom  ~

:'/‘
oo

" Detat 'LPodc AhMJCfT"

- - -

M2- 1S - momm‘fm g

FLow ChaRT

- DI-DS - KKI1 mom



{’ A Specid gromakiy and albackn Plow

L . V‘“d /Artaaﬂ ymwl% and Macklc&mtfao m qlﬂ”‘?}%‘-&ﬁw v SUGRA
i 2. Bowa 46 fOfa&Jw\[ A/Wﬂ (%m?

4 Hihon dowintoe covechins and the Oppurs- va\/ng@ coy’cof'w
I S. Prucision Cow/’mé? og/mm,” %JLM

[ 6. e quntiom athacln flow




i

4 M hﬂm}' N=Z qua m b dmiensions w@ﬂo«v §1 'hoo’%wido
d watte walkiplls (s tﬁew3 pmadkiplk) .
¢ mc}fm /W\MQ)T\J@' ( Al’/ /1", %7
2 € dby, a Kakdh-Hodge manifild  domowsi L7y
(=42 R- AW() widue .

, ﬁmwwﬂr% (v, " )

H
Hnﬂ\:{ € V%H S qua‘l’wmm‘ - KZ.WM 4)"01&1 %OL"V“MW qm’H

At fwo dowabive o, Ho fuo uckeack ol 7Mmh-mw% .
He PLW"’“ ”{ BPS Llack b o cotiollid bg e vedn nwuwia&k’

‘Q‘X;W ane A)Fec}aj?\s,

x T ouligs of weckn madbi ol w N=2 SU6RA wne il oo led
(910 LA/ ¢€ an %MP&C neckim Q:(XI(%), FI(E)) 0% a r(Q"v*’2>
Qu;@ oon Moy ) defond @ fo a ,&mﬂm-a (XR), @)

(e ‘%))(1(%), et F-_&z)) M peckiom gmem combagumied {o
v woa W MPW gﬁ C Anvtd , le : LAGRMGAN coNE

AX“ A dF_ - 0 @ <AL, ddy =0

\gab”, ak Ica@wm'c Fawbi's one vma hoose o fw\ame}«lw b%v \0/3

tap, M&Q 'joa/m&weaus Coor it etz XI, N &6 e mﬁm emeoud

, I:O..nv °

@ondlu o s Xb/Xa, c=4..n, The hemapivi e ceckim o

Bon  ohied : ) [ G5 oedin

WAL L’kb a Ef:to"m}iug F(XI> Aucﬁ é‘gai'
AN/ Flefx) - e% Frx)




9

(‘ Mok %ww lﬁa} !L'S' cQoice oécww /&Wb mieniamce )

£ T mehi o Ko mami V%v m he olhamed thom
He Kaldy polewkia i K &
K(2,3) = - 02(5()?11:; -XIE;)> = —poa £<9,§l7
~ g = %9k
Igh %] Wcﬂ oez,gwcl Muz,ww_o&h M(Aﬂmf )(C___’ e-?(%)xl)
K - K- f - {(z)

T wll b omonin b dfine anobln ko U= (fF L\
{52 e T 9 XT) - o (3:xF + dk XT)
fir= e 95 - <4 (3Fs 1ok F)
( By amomplin | IX* = 97 Fr=0)

K/ZD Sl

“) Reje = a4 j4e + 108 - Com C?’e”a 3""7’
whre e o C«J(jk » a{:{wuld ab
C%jﬁ = <'D'(A,J,U£} = C(cj&)
% The ?Mﬂmm boums e unctlon o

NOTE :
x = _“:_ F;\)I JFV + ¢c¢ FI_:UV;;JXJ
¢ e O £33
WM 1T = Nxg T
&X‘ls = -E 17 + ‘2" (IW\.TX\) I (M.C X)G— -CI-S Hied IBJ F

X.(Imz) X
b pudiadn, B g gl ane A o= Tm o > posihie i

213



T‘Kt AW‘,&;}Q ATMW_ Mwa Yr: wade W((/JL L’b 5@60%8
C&’WI = ()[’13' gf")
The omewed dechuc and wagw}ic M?“ are Tl

(1) 5. (3)
T Lywwpza‘m b the Duean comSinabin

Ti"" = =4 (X. T\, @l“‘y e 2

D’:&‘ umou'u)@d C,Q.o_,uae
2= (T - et [ qpXT TR
% Wu Ww}w& bQ.uI\ﬁi Qg \—ap, N=2 /&krmosﬂéxzﬂ-ﬂa.

BR¢ sk Hh:
Q) /&a}"){'a ZB% P l % l"l

o E&O“u'e -ma(yw}c‘o Mb acks éa /&wat’t&(}«c ho‘w"dm&

2L >89 whire S:(Fl 6) pp-cB - 4
| c D AtC = C¥A
. BfD - DEB
rwww"“b Whe Wic r\od,ucf .

Simiz F(X) - /1?/ X*F; l,.a /&”V“”M‘éi
T:()?) - é(X&AE*‘ Fe &‘f)(cw >F)
b/t |
< FOO + L XF(cka)x L OFPEB)F + xb(ets)F

Ea S

Whene. X = AX +BF
W o Jaadowstc 4 He ’r«amgowa,%m (ga, Wa}w’a @Mc}fm dga
L@gﬂMgW MWWMW 7 WV&JQ W«a/

To podiadn, dn S=(9 1), F(E)2 FOO - XK 6 He Lponde
hMW%HmuMM%&%%WM%fM:Jm.



»e\ 4?».,1-1 vectn Mﬂ’r@z comma \;foam md,m.,,a e RRB{YW«
on H, (¥) - mwrww%%gR/L%Wm/tOD.

x&w%d\o&h, T,&_cn|6 A@-&Ma/w
.Z—A:Sj t .
F= -1 C%c 3K'= -%V SR & | %&é‘m
X* Ta - (TaT Tz Bug+ Ww/é
x° Ta

where Cp,ﬁc & koo dhim ,@mM Ho@H,© H, : yteH,
YA€ He
In oddibon | B e wnlilsleh onstudn covechins  Araon 2o

Crovmov — Wibtem  walarkms , omdpced 53 rakional cuwes im Y

- A
Fuv = X S Ny ¢ 2 X7
pe Hz(yzz’-) ’

2 - @K/Z Xo ( 4o + °\R STA:Y - PR' S\U-:‘-Aj- _ FO\S;.ASA:)—AJ»
(32 52 | T5C]
Tfmnc e m()a.J»M ~ CY Y :
9\: ‘ﬁz', Moecdn w.«ﬂérawr, Corum me toe tedudiom a{) e
RR & '?”‘”" [sz megdmnﬂ SvPvm Md S"mJb&) m My ().

Xt:jﬁl , e [ 82 W (A, 82) o
A 8; a W}L’c t”"MGL Hs(Y)
K: -903 S-Q/\gl

= - 'QQ% C(g(l‘:—-[ - Xt ET—» \% E&mmwg Qan ,MM

2= {8 Y29t ket
JSaa %;M\ﬁw,wmct‘u’)bmam%mmﬁ
(ie A‘wu'a& (Ag\‘mg“”\) %”“3"&" g -

: Wy K
Re: Mg s (2fm - (\@_,)’ '/’Le ”(1 X0 4en) Aﬂ;‘M K;a 903(\//-%“)
QSG %ss wa & 4




The aﬂ"\m(}a /N(/QJUMMW\

(omiden a Waﬂ amsaka {,m a prekic ,/me’uﬂ% ny“u‘c

fack bl v N=2 Sugpns
v _ .?,LL(P) 2 — LU (F) 2
Aot = e dE* . e ( Ar® & 2 oU?.:)

»S:I-_: 4— (FI‘L( @wdﬁ;)i‘v (R‘(AQWFK"]?)>
. (Sw»@ 490&( -«'_i“ ou:o(.k]
s

Assume (fa); (. Ak fmowm ome  Sugy
Hon He ki gﬁa.o"m UCr) oxd Aalrs 2 are Muﬁa
Atk Lb e Aok odin uakims -
“
/gy - IZ’&"L/P'L
d%ya‘r = -3 %Lg O,ug,élZ‘/y-z
e 2 = ek/z(qIXIfPIFI) o the owhal JZMJL

’De@wmg po= e ™ o s &7ua/“bm Gecoman
d ( o vy _ 2
T T4t Y dylal
whid & o %m {f&w m M, with Fowdo& léal%r".



* Neaa ‘exou:—bm : I )
s da'/de o = oIzl = 93’ 2] -0
- ' 2 -
o e “du R dey 5 et uk + |2

r

T\\L mekic LcCom&s

' o= - rE T ¢ RIT (At e et AQ2)
|21 vt

St w= R/
bt = I —_id_{f_j{i{f N olStf) . AdS, xS,
Tho Mlack hde mr& : s
S=4 2 = |zl
whe 2 & Wu, wwhal J)mac waluakd ob the Acalars whidh minimie i

3 ‘m aﬂ*’\&.{j‘v\ .zcl\«u}iws ’qu(‘g loe want oo MQ"‘J:
Z:Q,K/L(qixt APZ?I)
£5 = ™ (ax® «)x xT)
honce 92 = Qs (% —e ™ 0k XF) - -p ()&.I _e™): kFI)k%QK
2 - A2, 3 - _
9:%— 2 gbK z 9% fl(o‘l— - :r) —%%D(.K

3@\[ A 9% J- 2 = 4 x Y
() = Lg% )

Lo

z 2z
The attackn pot G s dekormined fma 9z = I;,-PJ

9 :( = % @meX)s @’“’Cﬂv> FJ

X Tme X




Gm‘oi»wha 1/ eo]uah'm wiHh e CTP&( m,auy‘)z
qﬂ“cP:-fC (Imz) X
q-%P: +i6 (L"-C)X

0
T I T =31 T
Re (XL p e CXTHEXT 5
Re (CFr)=q, CresXT + %nx‘l,zc&,
Wera Tz = Tmz + TweX ©@ TrX - TueX © TueX
X Tz X X Twz X
e eam% conclucles Tl X = "’(XL»'C’)?) TIme X
X T X
homee C= =% P- T X
X Tmz X

| Fudbamen s~y (-2 % TmeX)
Z2= -4 QK/L(F.IA’NN.X)
l\wce C= 2¢ e “a Z.
We may €iv< o %MS( \'va /\Jﬂwmg ICl:i

e "W L 121 ~ re VY Sorcron

-
——
————

2 2
T o gouge e anea of the ophire s vellakid b e u%?omfaﬂm
AG) = bgwro~ = me "

TMPM{C&MM&L(»%N:ISMSYW&;#M}&MM
QIQM,VW, &Mwﬁ mo Ly agwn,@)a wwnuﬁma'%mi C-4
m aﬁm&dt ﬁﬁvwhm aNL "tﬁ\«w&'w svrogt -U!J’n%, Awmmand vedd as

Re(X) = p* Sew = z. o(X7Fr - X7Fy)
RQ (F’I\) - CII



Aﬂnadm /Moaa/mbm ard, (I.SWLQM !"w,\,\,«gm

The b aquakion R (X7) = p* megy be oded by el X'z pTrie™

The recond -e.rTua.hou om Arads

1= 4/ + 2B\ . A/ OF _9F\ =14
1 (?)X‘ ax) {;(7@1 %,Ef> ’rc?——?
hee e diffoe Fo gledlin ( F(prie)]
TL{ Mxom,us t&km
S = e [(C-2g) - (REraiq?) o

%@(F-E) r % I(FI*'?I,W

[H

Flp.e) +meqa

o Phat SBH a We (,aSaw;L\a. hcmﬁdwv og e, ?“-‘”‘“‘”‘J‘a Cg’(P/‘?)
with W o W " dbckic pahial ”

il

‘Ale wll s o l;.c"3 Wk Br ook ineo ’Bw whow ’&n&‘«u'@waj\'w
F-tem whadionn ane  aichuded.



Ex: .zQ.o.zuLma ms'\om /(,m Wack hellsy u‘de Pozo

F. .gg. Canc XHXEXC
xo

F- Im(PA"‘“Pﬂ)(P +“€“)(bc+ﬂ<p) Cpac

P +tﬂe
= "I Re (Ph+ipf) (:B+i9®) (p+e%) Coac
o v
= = C(p) T C "ot
¢ o - anl(p) ¢ €
(fg

whew c(r) = C—Msc FQFB Pc,
CR-G (P) = C_w F

o (5 7140 9 e
T“-& sk i pedHion ot L(A is Gaussion @ ('fi - __CA-B(P) ﬂe ‘fO

T’a&s i atakion a.b ped ‘} “‘6( ) é—\(P) 70
“4 (e* Gq {L é“O(O

(/Qséasw‘ﬂ% ‘ﬁ'u. -+ /S{cgy ,

> A A
.S&H - dn \[“‘:_%’2 9o
C\«aosoag 9Qa=0, we gk me Sa«‘fn[r%
— e

Seas Inyf = Caec PP P 9o



U% (b]?wfo&, &TO\?\M s

En our  Punpose to undmokand Llack ko M@ra w N> aafmjmtwg,
J\‘wﬂ'uwévffo CM&‘MA(IR/\Q% A/.:Z tﬁlﬂ«wg ul(al&arwclw&'

Aruu fabe a W:wﬁw@ Mr& ,%Nm L ar a WM ace G/H .
UM mt thoe ooy, oxit an b 7W‘W (o, « ohl
mg/\wwv\.

The nomplort way a()whmua Bom & b sk fom S dorrins -
DI (R au BT a0 0g)
+j C o APAFeAF©
T Susy S . C%C are custanks
, q;‘: fle voduer ‘eaﬂc»wgnm N4 , Whaae
(N': C%0§R§‘5§C’ whl  wmbac 8‘5 wrluod _#\% [Rn_
I‘ one Mm ‘uﬁw thak e modils Spac & a Wd’ut Apact,
‘ 6'10'51 - /&»031
. 34 o(a“zaféi) z (,a\iojz)o,gz
%mm wou anm‘Fud L& Jodam ,\/m« Ne«wam, me 73y
4. fR y ()/\('76\ :%3

2. Rel, T Ofd agha ,  OG) = g 2°Q, 2°



¢
1. Bx3 ’&M({‘m ol @ oven R ’ @/ “’l)(D (-uO&M.ﬂ.w JJLITMA,/)

ﬁ:(;:' ﬁi i) X eR
Xp K Wy 2¢; € 1K

/34051 : /5«1- éz* 37, éa_
¢ (Xm: Aym = (K)o (65) - k) 2 Q)
Owe may Uow oo Hak He module space %

. Sho(T
s - ( )/chv)

Whae SR (T) 6 e © educd Auctun gw‘,"(g J,

 AL(T) o ““*’““‘?Lﬁ*’(f“t”(‘-

J N Sk, ()
IF det (383) Se(z,R)
A dik (38 3) 3003, ¢)
I M P{ (646) Su*(6)
3,0 (Zre Do), B¢ -20)



and J;fla@zt a/ﬂms

I S0l 1) Sol4 fo (n’27 x ¥ So(ntty)

=iyt sol J-I} ( Sotuleoz) U SO(n42 )x S04 )
A SoCi,1) ) Gacry

«r) Sol«)

TR 3] | fecr

® Soc3) S USHETX SUC)
1.t SU3.L) Su .3

5 Stecs) Ste(3) x SUB) xler) Su)xSucz)
BN St 12) Eafeg

Usp(€) Su(t) xall) SO(12) x Sucz)

Ja 0 écgﬂ Ez(-25) _53(,%%2
? % % x Tee? Ey x Sucz

£, =YY Excs
Tol) S 5o

Tn adddhon |, 4D mockh which aamd ke oblonid fow SD

!  _Sutpn )
Suln) xuct) Sulnef) x Sucz)xar)
M2 (0) Lot

Socto)x ucr)

R i !

j;;ﬂ,_cja/m_ a,o()i,‘zﬂ{i_g vd'(éf\!’%”é';}i'i}bk, 3;\55_(2.%.. ?;jf,«:»_f,i./,{f:«u,!‘ /I\_/,u%
i 4

/ \‘gﬁ 0 4t

N f Thsy §§ AR
{!L&.?:r(}‘. S\‘._,y.‘;il@«;/;,a’? : .ng,t, . Aiﬁ.‘y},ﬂm.

S0/nez,4)
S0(n, 2) x S0(2,2)

Gz( 2)
S0(%2)

Lo
S’/o/é) x Su(ht)

Suc3,3) x Sulll)

E.,.
so*(12) x Su (it

Frroer
Ea-25) % Sutly,

S

nss) <o) She) xS 2 _So(n1.0)
s %ﬁ)@)x o Srr-gescty) uh Sy St e 5ot

BY/ 74 (‘g)z
3 v

uin)xSal o

[ 4
[ I@ﬂf;ﬂf}imﬂ. i\

(K. basne- k.
Cincle. '



< ks
emz(ef e Bp } Asa:(“ﬁfAi)
€y

0
0 o S BP = AP

Idwkpa Crac §75°6C = e’
(WM !:R = aﬁ *’;%”
One -gwid,o that the Aalan W "L/ﬁzgﬁ‘ ane We"""%’"’"’“’“‘

orduiokes LA - %4/ 2° »60\ a A)Pea‘af /(zz”% wwmé&
with /rufof'mhbﬂ

F= Czyx 2727 2"
20
e modufs opac G @ /&mecbu'c opree

dhy = Cxg(T)
Shy (x) x uwm

ohtne ngca') U w\:\'?owr v&aj\lma e u@’ij" <)('(§):o

WNVaamt ,  amd

S}’Io@' B o oy a
™ Ka, ) Cm\«.fao‘f YeAfon ‘6 \g ho () )

/\'o"e WW{Z Cﬂt{(J) ad:s -»&w,cw% om iﬁ;. «beld"u'c—mgm}(c (J\O/Xla

A

P P, q9a , 4,
T achm presewes the (A,bxww&iwu owe gF;z aF/gp}
Tl«wgw. , b ade L‘& Lonean ?\u}mﬂﬂ *«mfwcau..



’NYoyosiiod uepyzey| jobung
g0
JO 9010Yd 9WOS 10} ‘WIojSuel] I91IN0- Japun JUBLIBAUI S ON\QVZ.@@QANVZGAONV 108} U]
L)/ (N = X <= (%R, Xx—) = YA(ON
oALEA— = X < (LK), (,X) = (VA X) X (XN

oouay ‘. (,X)/(X)N— =% ‘ X/%X = X 1euiod s|ppes :J00.id
oA/ (KIN==I"(VA X + % X+ X/(X)N)
:SO|JeLeA ||B Ul wJiojsuel] mv\:ucommq japun JuelieAul st 4 eyl sl
o X gXPTD =4 X (XIN = X

seigeble uepior jo Auspl juiolpe, ayr wouj Buimojjoy Ajadoud uepodwi Uy e

@dueLieAul alpuaba uo yiewal y

Ll G002 ‘903 -dLIM



81

O r=hg z(od) # . Hlmm vr_ . o&< n 0¥
m?@.\&o&l_,@v@mv 0T ) 1 v Vb d + n& (z)er

‘7 8|qelieA Aleljixne ue 8onpoJul ‘¢ ul 1004 arenbs auy sjeulWwI|d 0} SB 0S ‘pUE

d
AP+ D =g 2% =

0} sajqeeA abueyo ‘¢ ul wis} oneipenb sy syeulwI|e 0} JapIO U] @

[@er = %o,4] 9+ [@) - 7,0] a} D2 ELD _ )

st ABisus s81) oy "'YHONS [e1oads Alea ul sebieyo Aresque
Uum sjoy xoe|q e Jo Adosjus |easl-881) oyl 8indwod sn 18] 10} ASO Y1 JO uoneISn||l UB sy @

vHHNS |e1oads Aian ul Adospus HY

G002 ‘9 03Q - dLIM



Rk W(’a ad €D/5D &g% ®

U,AW(G (.Ls,(ndu_ wwaasma ;e ‘@“‘"OL

J= T < 4 13(\3;( N POC]R\ -l 2T53(p) + P° PIC{I-JZ _—6>£
.. CRNC ¢
= It

gy VA Bleh rp] - [one - preT

The .ectu.a}om J&M 73 Awwrr& (Ad’up.ﬂh}zm ‘

NOTE THAT
) SD U-dualdly Sh, ()
S‘rD - [p°I Ssv (& , 3 ) < amrest

whe Qp T o W oheckic kango and ampdon wowsiom
4 0 9block foly  oBhounid by Lfis  Th/ey o Moy /oy
ak .ohma u\u‘,&,a :

Qo= p°90 + Cosc PP

LY = (?")1% + P° PAG‘A + 213([3)
Cnondly, the 10 Hock Ml wag b bhawid by

onpackifyig
M/ R&XTNP,X CY wd a SO fdack bol, a

ab t&my\ 4 ™
The TNO'P:u.Q'&Uh aa/ic@og éiuot,kige et o : "w&}woo%
Bor e oasoprd bo W) C Sue) sokaking aromd the coter .
T donge o TV 4 olhwied L} c’w&wk'wa "'?J 2@ . Jwa’v
e wdii & Rfto o o Boisa o Y/ pe -

= <3 - -
G‘o Q,p)-z ) O’ﬂ - @A/P°
The aﬂewﬁwm.ﬂu /3\4&0;‘3’ Wab ther crmabuchm ondy  ovom w&gloﬂgo-
ls(P) #O ‘WP@% rew onbihdiog, fo W MJ“'Q"‘ womakin J .



ki lo wne the apecid propeskes ) T3 (X) ) o
ey T et
T Con + #%) = Tod) « " q0 0" Tlpf)
@) pr % Ta(q0)
P 6 Talq)
RO T AP
C e P - 0BG
T s b rownde e 0«1‘706 )

S: TT\/fI-l((F/Q)‘
u\qM Iq (P’CD = A Fols(ﬂ) -4 CIQIBC?)
¥ L Pa‘i# *(Fﬂ TP 1&\
o o th ﬂm«)\'c uwWar and og Gmg@') whidle {&QOWJ‘ 'F.ow»
Frondmtal s /'M'/ﬁ o?ol‘am conoliuchion
(fo rI\ Prgeo €R, P9, €T
t 1 4D Ul*dﬂ.nﬂ»i’('] » Do ((Mvdf@;l'”.

rm —3-.' 33® H J-= (R@V
Ls = cudhc uwamidd 4 Ee(-26) I - o&fcmbag So(4,n¥4)
Lo qudkie dwanad of Eypan | BT et @)

‘gu}‘ the Aome a%po‘aa, a#&zo {m N=8 uoRa : ‘ N=h SuoRA
I3 = culve ;wVaM'aw{ cg E"(é) ) So (s, n-3)

1? = 70%1}&:: wvanmak c{ E‘-)»(—‘}) SexSo(6,n-3)



Base fo?a[o 5«»@ ,o‘“w'(c) t&“‘g

A, Stimdand Nzl ¢ -modd
SRS L EF MU AN Yas P DY
r 4 4 vy Dy v L er %I‘PEQP-K “V-L>
CP; 2 =X dhic 313- TX = (’yn&f&,g{c;d [‘WJ

qJ+ Aeckion % K" @ Q*(T)() & . dd kc}lﬂhéé K s
pr K" © §*(1x) & k-
K- C@Mma)j ﬂwm(,&, o L = @W‘M { (l,0) fo«mf
[2 = oamhki « [0/‘)
Dz_wf=3%w.'f+ BZ R e S opn

vVawenk  Omd e ':(&”QP*I + &y '\'P;L)

M

. A I
5“1)f= RIS AR A ()
TN
it -er 00" e pf el @t

,3“9‘1" Nzl CerT e T 6
— e A4 7 Tl + a‘T( Y L
Tl f oy -@::3)1 e
Th) Glw) = 3 G & 3609
T )T 2 -w
Gle) H(w)= -Z/C-./3$ e 2 _j_-(f__’__) .
@-w) .

Tn He Ramend faeo’?n, G b a %o wode Go:
{G°'6°}:&(L°"§TD > Azcy,



L ttom 9306 120 €
Nz2 ¥ modd

Bsume X o Kibln and aote ocad amplio Godiniclis p°, ¢°
Deompee TX = THX @ T X

L:&sz‘*(/{%-m B%UPIQ%CPJ ¢ tP_‘_'Eb%‘LPf
CEWDe Y g o Ragp iy pdyl)
it e 54~ i,

o
—

Xq'f ;L(;Z__'zf)‘;_ +§4W£)

X, ’;+ k"/z,
Thos awdlirn e V=2 ST T 6t , T

OH: 2 / 3/1 ’ 1
= 4+

G+G+‘= 'Lla - (7’6', & o ., -—4- o

GHe) G(w) = 2_‘:_’1___3 . (23. +a_£r__§+ AT ...

3 Fw) a0 T
J(z) J(W) = ¢/f3 N
(z-w)*

Joi6s] - 2 (-] = 4 (L0E7) Ry
The WQ@@% Saks NS gud R e s‘aw}w susy

How | T - 30 implie L”%_;:i;“;,-o: A 2 19l
S‘w% u&muﬂ AIZJ?% .gmm %ﬂ @&Maﬁ



Ib/«o.)rw(g fhe Arwhaﬁ {i@w, we ﬁw‘a( a wap M NS

3;,: 3-0 + %
/ - c
Lo = L o r& %

T pokioden, Bagond ol maps o o sobe ot (Riq ) (g 75
T‘fub - mgg\d; Vor N(’JA(afe { maucm«ap cﬁaﬁz Ic’ tf‘- (/&-A Wa

Fo a me\lm '3—%@1, c=3 Ao e hawe

(0,0) us 5 (% %) e ) 3 ig)Ns

[ I

—_—
van “ur amsciakd fo (3,0) on CY
i b

-RL /ererwﬁ WM aﬂ)ww Vv M @u} ve/w;wu o o éafoﬂoyaﬂ ok -

e /MwAPwQ w e ﬁi neckn LONS-%UoNS

Tn l;auh' clan 112:, Naw hm{}\m’ as  QF ( TeX)
v, Ko &*(T°*X)
T ve pefoom e o Dict on He gt movous
i1 P a0 K ® EF(T"X)
p. B (T %'X)
Thé & %\mww, o e A- Foist .

Hue ppom o dffond boise eq

q);_:i ?@ T!,D

ll/; ‘TON O.X\u buaﬂ, \/@A ‘*“8‘

c‘-}’.{, iz o T Mo P‘WM k%

l]/i Tou! wd K™ gne brivial .
e dbai the B - twist . T

Thote huo Feuisks cmm'mol b A;.ﬁw %rﬂa&mﬁwm <€ We Nzt 6 mastd



Toroqu\'u& A -modd ( Mawing 0406065)
v W

Mo W) ond f\‘)_—': met @ TX @ T X, onbwid ate Y € TX
Yo oo a (h0) feum o
Y ow a (0 feom we
The (oo pric ke comes
- 21;(570&( g%” iqpléqir £ ¢ -xy;'D;')CJ q i
boioapg b%?é? 9 ’Qicg’g "-V% W§%3%5>

{Q,¢*F= X
4@,113;0

fa,wi- %o - wirg vh
?Q;Wi}: ¢ %¢[ _ %g/"é?z Klpf |
WW (Pr %/ 7}[}/& v C&V’““%W

6, 4,-1,4
Tthwkm&f&.m
. ¢ {a,Vvy —éJ 2(3)

Whe @@7- Aqbltolcpﬁ wlﬁ»lmﬂ@ac cfb@tlf@%o@m
V= € | g% ‘3 ((LV;;S%‘W”QC?WH
23' %lﬁt X‘gl/uwucn

Tho rahual o mfey}ea%i Kildn Lo b"“’“ﬂ wﬂ@*@s



R@ka M

'%WWWW .L&“"L w% wogd,Sng’uS@'aﬂabﬂ
Tos JQbpy b, o
. Aads from e bopdogicnll boom it S’cp*(ézr +B)
e pubbion fuchion dyrdonk g b o § o e duckie of
M LowlTtow vy gy Om wqyre X
T Pm’n’wﬁw ) K peme- Sum o uwm'u/mk.;\ mand € o
i exack: C,QM,,'CJ,D AT, :
QQ‘AJ'IM ‘Raﬁ/)vnaf[uc Pv\afs

%tz 0 .
8%?3:0 )\—.%ﬁw& pouih ’f&"”‘%

Ow = WI|~~I A & (%QHL- m

Ddud
/ {Q, QJ}: - Odw

Due km.emﬂﬁa wm the We) Jakos)' cowwk, comelibou Varuik. unillors

%’aﬂ%@a - Zd(lva\ + 2 \S;Cf?"(c((x))

C—
0 {m cy

g o pu,



bl bomtd (s clt1z0 o sl ol
P Y w G z Clm |
- - w’ - {m Nanino OkI06S
Thes Fowe ’ "-I); amd "\_*)f e Acdad o T 9!
wids P, oad b we pechions 4 (kok )pT"®

— —_ - —
}(Fw o= Y, *’HP{‘ ) 4 fom ¢
O = ga (9 —¥)
Tﬁt (QXWX\’«M & Yow
g2 e
8 (Dyox -Does)
W + R.’;J‘)- 6; (fg; 7’ O 31@?}‘ )
R
o e oo V- 35 (e5 3T 5 044
M } . .
W- ~0. Dp¥ = C Resir papd LT A
f /fe '2‘,R33 ene’ eyt
tdin dpwiahive i dviows b
/f Fau

TM,B 6 vidiprdonk o B o ke § X and f the Kafler nobrc
m X. Tt dotr Bowronen bpond o the (o Shuche 4 X

1@.¢f=0 g Tt a
{PQ’({{}WLL 14 -4 p 4
{C\)ﬂ]"}:O
%0,9[}:0

faeys 4



. , @
Aa,aum He jeme- oQamm,Qa‘Ia\ctanlwé&mcg' ta 608%4@.&
e L4 Fom le abed 43 @"’9/6 , ,3 the o»?

Th dmicall  obihing [fﬁrwa( fawf:r{&)) e Gunlant magte

#=o 70 n°e 0
Obovevalls : -4 urponclnce  wild, @M HP(X , AT o)
= V. T é4 o 6\7 a3 ‘4 _ %'“t‘ 2 ... 2
T i T

LM, %@,6\/9:—@5\/

VoV +aS

%am’», i WMM\.Q@%XL@“W omsowabim mfw
Zpy - d(l-gﬂ
2 g d(!—g\
T path il sclur o an begud oor X P examgd.,

HA(X, T °X) | : povamehines mf&vfwm&l{%m}m

o%- - SZL£€ WZ e H‘ZI

mmr& 3
COy, 0y, 6, = jx -4_%. W /; “&3 iy W 4 4p
A (]

il “ i ou OF
el gy g %.0%, 0L,



m\ebew{mwc{)skol'mww owsevakion | weﬁmmm
0“&& (@OO>0PW kS boue mmvwh«'a.

In ody b (omfw‘? «&JMW WMN,&@ reen avy focoqla&
e A 8 (:o[,oeo(f\aﬂ molter b fofo%pc«p W&. The amswer 4
ity w s

Rell ﬁ%a)cmw;omﬂ, G 3%},&#&4@ ot dbaind
)aavww’ma wilc(mﬁislméq

L ‘g WA}%&}:}M ML am @ , %&ea(u(ﬂ

. b _
, - #ﬁ (6, pe)) we HY(Z, T4
q

b ly 6 Ko M am £l cnpuchfinhin f el e
o{ Cmnp&p stuichings 4{ 5(7 . wd M
(6, Vh) = J,S s [A& Q}ﬂ)é% + bgs Q‘T&)z%]

Sm'a b ‘Q\M gem{f m;?/mlﬂt -L) L&,) Ma(}% (ayy\fVAAﬂ}@ tgl&@xkf\awd—

Tn "eroen&uﬁ ,Al'wg, G hau ,A/)vin 3 Ao am be dmﬁ%ﬂf with b

l;osom’c Sh»(‘j: _TOCP = g&, L OCF} 3 F;/B :S Far@a().)(hpa’é;)
&/A Jhwf T - { G_,,’ 6’..& d,(% &z

Sty " cuplinde, of L g oy be o by ichideg
nfepabed o quralos . 6@ - )Q, 6"
409- 1a,67}
thn 6 Ry glot mumbo O ¢ 6 fou # 3

., Al n A: bic Clom Simons
_ﬂehﬁc@ Siha.&ww‘l Braon ab ‘B:m«,—ffwm



C/Lawov - WC&?M wn Vaal anls A/ Oerawa \/a,?a Mma,wﬁ-

Wik toi puschion o ol b lopdial yianchy | the vaoun amplbicl
on mow mow tuviad abe Mkdrma s

TH o comewind b &.%w& o gwmb‘a gumf/“m a Ah"'% 4’»‘166*@”

Faop - 633 :U%"‘Fg
Whe A o brown a0 Hhe bo‘:aﬂo&'@ﬁ o“vw'a mr&»za'.

/7 t= '\:J,E"’W
Son abm\vk'c e)“,mm /,muo % oo 4

F&oP: -t Qxp Cnackﬂk%c - LK Cia 2 FGW (*)

oa b o e cnplifid Ebhn modili | o o bemf¥ Hy g
Cﬁ&c ant e fru.r@_ whecte him Aumlovg og e duat Lt~oao€¢&
CQa = SJA C‘»L(.Td‘o)o be ncond Bem dames
Cﬂ‘b": j:kn:re aJe fot'
\Wc l"wo gM" fowys o x) an P«)u\_@qh\e, wm FGW owfanis te
46{4&{ wldslok vkt ab aAthLmaé,o;m
e B, A -
FGN: Z Na’P e pt 12%2
71 P
. - 2ni d Pyth
3 VTN b Pa
= 2 e :’IL[‘O' "@‘ﬂ ¢
q %0y pidrd
NW are  Sahonal ~velued (prrﬂﬂxt‘mﬂ o aands {X Arvonn (nomov - Wtlen

= lebive wmve
F ;EtZO



N&MMWW(%&&W‘&MM Lo o

4 3N, ., 2
lz % aIF

o0

B Tme F o4 R
P p d= d? A

wilach w»'cvxfmaféa te n%ob o Wip& iy (m om aed

;ﬂﬂ% 0 cawe .

Nk odso /’fwf‘é\l{ho) mijMmW N,W #;W
R A Rl e
o 7

A4 _4 —
= 4 {W»‘a_@)‘
5_:_0— y . z v E c cdd
= A _ L - - <
det 7 (a“'-“a" —e"‘@) A=t d(A-e )
Zoo_ f md
_ m
d=1 n=1 —% whea c1: e A

= +%_»p?(/1~7h)
T b o cowergo i toe i LI plone Tnd 70,
and b el b S’l‘uo&a wz/&z\ax- cmi,&waw A - i .
T e m\cm?&_‘ém,}& &Wa j‘m«ﬁea/a b edwd,

M) 4 S5 4.
£ fg s 7 5[3)/)3+

> cowbmak st - %X §(3) oﬁ’dm hue vl WMJ
b bacd b the £0) RY - bk fom i He AO -dumensial
ackin .

mw&w@a }Mwmfm&&bw@m&,mwubgw



The Mac - Mohon waoe‘t‘cm.

= A -m
'C(l) = Z ~m 'Poa(/i—ol"\ c‘: e = e ;
"1 00 00 _m.&&
. - 2 me
) '\\Zﬁ k=1 £
T odu o omoliire \’et Lc[q,vs'm at é"”O/ e ‘g‘xﬂ\' awnidin U{'f
Ml banfon
ME(s) - J6.~s £
S mR) 7 T ()

.&
- - §(s-—\) &(sn) P(s)

The Wcéiudl fumch'm wsaa be Dbaied ommo&a \oa
- 4 M £¢
£k | gm M

lae

st’woﬁom%&ﬁob&LW c{)ama Po& %Hﬁ(s)
r(OVwa cou,(‘pw\ Lo w«‘- &F' cwa( (/\.Mw %d- ro('-a Xm,ma)'e_ 'wv.
(rrnk s, exansion o, L)

Rell thak P() bar polos ah §2-m me0, 0, uenicue (4)"
5(5) ban o ple oF 44, 66 ~ '

-
amd " Pl Wros af Az vZ,-‘{,—s)

. S - -3 <2 -t 0} 2 3 4 x = \’°€l
ey - f —t———— 1 > S 0 = eno
X X x X x x r(g)
0 0 7 X g(_coc)
o 0 % %(SH)

£l - %’ Rsesiu% (—-g(s-n) sy Pls) 7€)



e az2: Ruidwe= = 50)/ 0,
AH=0 . AOuM PO&'I /L%idl,&:"%’[-l) —-T‘igcak

Az 2-2g g%l oz - U-29)6Go2g) £

, (2g-2)!
we £(329)= ~ Bage (47
L%-’L
éa ae/mm I‘£¢ W% IA(/M/HS:‘W:
'F[é) = :: + fé v()oa('//\r) -%/{"{.L)
+ f 123-2 Bza—z . Ez&
¥ @) g2 2y
Ivmr;wn{w% , wA‘a qx\.us ulh{.
f cg_‘ = -BE;L BL&—L o -F-QLM-PMA(‘L;"{P“’“O(‘
”“3 23 Q—3~27.%—z)!

ﬂm‘maﬂé , the Nac Na_low ,éwd'im o alro tha Pa.dh(‘w 60«»6"15\«.
c% Gwr  duwersriomal Yowa Y leams - Ton o He Awf(m\- KCCUAMM L
ﬁ(\ o 8&‘W~WQ P\«ﬂ\om‘ww (A\A.OQA wC@Q wob be orvend- hene .



Hdomenfuic amomalis *

/\/mwfa « Vasadion cgt&. omki - Mowaf&c okl T weiponds
bo the inwnkin “6 w BRST  tanad O/:M«fn

[6t, (G »J}
o lide a/vm}cmcg(ﬁaw ol &€ wC«MWwoL
@ ’ﬁle’gwc‘vm=
c, .t o

Ld- R ] - [1 T "’n

£
) Avi fjw«mbuvaﬂmdmaé%”
Mwmouwmwug jmlamw%m\}
oudusliding i bémkguﬂm/mwo(d%

9 f pu( ¢ §Ce i 1) Jpaé ”Jya
u,&% i fanT foiT ﬂg,@ 8 e

a-
a7t

L—S,jfﬂo Omg SM5 < J(P: Q,L@P“G‘WEQCFV&G )>

whae e used Gi(c)u’(w) Al

——

The ane & "‘GTM v{) 69%’: b

vbew D, = % - 7 —‘_(2—13395;( qat



| &)
/'}é W 4, %«.M’C\c Q;,u.q,'}»m Lccpmla Z«nimdu
3 z . o
J; d; Fy - /% Y, 112 2 66 —(Z-’L) G

24
Tho & feod Auvmmarized \,,‘a defoniy the @rutafrig  fundin
WX xbE) - f Z 4- A I C(a‘ s

G, XX
. 'X«—l)&ak %fmscov x—>AX

i 959 = x2d
2935 475 3%
(0)
(A)LM.& CL" Lk, = ’blﬂ_ . b;”r& C “"z "'h—o Ly , ’)47/3
q) «)
C(:,.g = .Db'g_ '~-2>"n F& ?>/4

-0 "é Zg,r?»inso

- A cb.;,‘j’xfxi v 4 Clpx
3 coe s gcoid )
z

+ (1'7. Flﬁ + 13 C;Z)Xt: 4 e )

‘LLX" Fg +> + (g;—() Log X
s aabiaf
9 -1 oy N Gip xda e
07 Ind E o\

(Q, %xm +9/<(A9~><5 v 4-XN 4R

ot* W
-0, + 4 Ciix Xéx > € =0
Adx* 7

@wcﬁakd\we@fﬁud&i bundle L 57



, *
Bb mohm‘a Wt e 8@\«uo.Q p LaFiom a() Fa's a/wwﬂé u\udﬁm 9

F, - {QoaonG N (’e_:_—l +\’%>K + 4'*'?'

Whee A :f{z,, (I8)  ad ;?, o Wc, Vilinde 417139
o (=4

me;rﬁz‘@a W%%%i,mmawl&n%bmm

26 — oA ke \1 .
N - e, > o (A G 9 oo
9& u)&pr [ C L,& £ G v .. .+ G‘[J .2 é%:_'] ?.{)bf

7 T’ I

Vot PExd ) (42 _ip _ L dxke.
L( +P‘JX&“) QPbP ['}.a)("‘ LQLQ%MG ZXXCLJK] ’Ll)bf

[

Tha ’M&"’b" thak ‘%r(‘k,x; 17,1;) M b viewed & « wwe{w«oh'm, '
oe*amled ‘3-3 jmhma 'y évuh daw ovrional ‘sﬁa.« Ao (X%, X,%)
o Gyl FJMW ”‘T‘L“W"a (8,E) . Tfea/mav% wafins
mdiake e ' .
Lﬂa wave /6wwu“w w He /fOQ/mW W vamed. fév}"“"&l/
B roum
Y [ - Jd}di dds o5 Jor*
A
-K Ay -K * Y
~e Gz X'xt

el e e e 02 Y0
b wdlrmnlmb { (LE).




@
-Fe**b ) /W‘OS} QM@O wrdintood  wn ‘%w., B’m‘"w w"i WU' HBCH R)

fQM W(}cc A\‘wdfw

[ 650 3
cy
Igow Pmmd‘»u‘m H*(™, R) wtma reall W
ot 1 o Q= dpadg,
Jsﬂﬁ:’ K

Hawwm, o ld imlead we Mo l{a{gx de’w
Y= ";‘5’( Q v VO o+ ?i,tﬁf), v __Sz_}
X

g8
e H*@® HY o HY @ H
T Wk hekwaom Mh o basr
I: Rd(z(_lt 'Z:V'XI) Jma Xr:fhtSl
C] RE(FJ: +ra:VF) FI"QI’Q
& = LQ-K G'~ 0& dx + Le-Kdi--,/\all

M a uw«/zan {ﬁz Wyfwd“w .SZ/é l') W /mwy»wféa
B, x* wam be = abm/Zzl L&

{

9— /}, = -.Gpa)(é'

v

Q)I

_ox" o= ek C'akG

Ao"igﬂ)& J’/ﬁlf emaums Cmo/'M

Quanom NJW“%, e hosnk shife whidh disgonalies x, 1
ogpeumive « Baga&bd éwmfwaﬁm

24¢
a /x X? < = C;gg G—K’CUOJD?O%“ -G X )}X,)L7



privi o obfo e (40,48) + oy 57

whare /(7)@?7 6 a Sk wm aw asback Paaw“sfaa,
wlf'opwdmb 4 £t .

In /twlmfu, we my oo o upwent & vi ﬁéml/w@w‘zaﬁw,

(A)l-ﬂM ';.9;_‘.
CiI @1

W the ")@;f&,,c mre.u&"VM;‘M wlzlg p et VX

o wF o~ (L,

T rabon wille ol bave & 0w | Rela) = p*

R (T %3) = 9z

whed o Adwed by x=- - ‘é‘&w‘c")ﬂ(c‘:r ’EJF—FK>

Quntiom mackaniallly | Uy, (27) & whhd & Yy, (p) by @ buprann b
Wy (275 ¢E) = {dp Veop () ’@‘F(% (p ey

~lE-E)xT"
ot ]

Tlore & wn ‘Mk%t‘w\g a(aawuﬂ wa‘ Soodiia o a PW Apase Hy UL R)
the NSS-bume w TB o Cy R e WS’MM”M.
Qv{;a b amn o adf dud 3-fom flme | o Pew e & Hy (M, R).

L w\‘m %mdém be olbramed la wzmia ok %«M

o S 5 iz

Inl&u}n&uf, Ft&}a\lwab &Wﬁl&lﬁym,@ui

T me e Lﬂtkg\omd. valuws %tﬂa 3*@0%. e M IwJ'tﬁ'u g«:ﬂd%u
W b mvde a ko Ao oven Iaz{m Lﬁf—cﬁmt’wﬂf)&f,

0 b fade i o loplyl ampbdn mp[ 7 5y,0) 197
o b quanhins

Dc‘jkM Voboide \[ml 0005



kmswwmm,WuMa%«WM—ur @

whea e {:orcﬂo&'@ﬂ G"W\d ww.r@‘-wk fnesms  bo ‘,@‘6 B
Wi o wane fumckin 0 hadeol g sabi {”wct
ML,, A “)"“”"&“}'6/ (e 7w)m atladn @@w.

Pbb?o\l, &nswa /% J«?\‘u , ows %MG-Q obrewalion : suice

Weop (2%;6,E) & vv‘.)’afu‘wl & a Wave éwu(/h'w, o

M()ws \*ﬁd wn da b&d’h’c w«aavﬂ}-'c M% %I—# F—L ) F_L-#“X:I}-
3 hamefores by Fouin uncss ol a2

Tho & rumdsscnd ¢ Kohsowdkcht Ve Wl Guam Au&aﬁtmﬂ

: ¢
Counien (&‘FE\ = .@x{,( Lgdm\p!,«., F;)
Ty TMarkn e7uq)-b“ "6 ab et waaJ lva, ol He mmg A}xcw@
St s

F = NOO
Xo

N(X) - noum o degue 3 J’mo(ma%e)mm

Ka dum, 6'2:jou , Pleoch ok



