Lecdure 3

N—particlen n h.‘y\ew diins (gny QM

T Dishogusheble  pecticley
A . Une Cvaq,f.bi"Oﬂ

LOOK %+ ’—lm“:\{r"} %}GCLCJ& Cj’ 2 PCWI\JCLQA
- LX pd= C'Jﬁgas

. S-\—C‘\/-J}t& : > —  |n, N>

EX . CQO(\(J_ e S0

——

> XilxX, x> = Xix, X2

Srm‘.\a«l\/ e P> , et

—> <><|/><1| X Xo> = S(Xl/'_xf) 5&1/-)(1)
DB s k2
> R - L =Y

— \/\/C‘L\JrQLY\Q : <><l Xz_\ k{')> = W(XIJ Xz.)

4

= Plaox) = K5 X oS = | 4 (x, x.)

- YIS = &dx.cfo RIS



&2
’I:ar*mcﬂj H\“ow+ space owt G 2 PM%(/CQ
o 7 ) .
S\/SRW 13 a direck gf)fo[fﬁu@t cﬂc +wo 4
):”.Jo\m ')Lf (/QQ Hi\ba»qt Sng ‘

I \Hi,’— = lHl@z = ,Ha@))Hz

N N T 1} . - Li-[(wm.an'ii\Jw%C
NC’Wﬂ e)z (/Lfl‘mmts‘unvq N‘
a élbﬁv\r"{\f/@& 1 PN \L/{“{ W.

c > = Indein> -

St pacer
# <n| ' e 15 (in N B Fnd%—]J

V%H}_ﬁﬂ 2z in sk,

# \ \ m,> £ V)g_\ (ontan Fma[uc%)
NI 1

V{Ulwv; ch\»q § Sv—g ) e
e N ;\k: 01\' re_gf} a’m"odbw'}' Iy Q ]I'ﬂ@“v{‘ Oan(“CL-/ﬂ"Ow
<ot,\ ny> + o] | nfB) @pln> = d,/3 IN>& N> +03,’(5[ﬁ,’>@/”’a>

¢ IHigr i3 %ycmnec/ ‘aa N> x1in.> G L
\mb A \Y)LB \’eﬁyeb‘j’t\/ﬁ/(ij rf()aca,h \Hr J”‘“/z_

» Nok: 14> = 2 danl I n>E 10>
. T,‘ nn,

22'1' “2"{“"“‘7 eﬂm* ‘4 ‘Hi%az, 'S a

CJ'{/‘{ (_‘,‘]‘ i JOﬁJ o[‘bi.CO( T‘*W% .



Il dn ner }O’POC//M/U;_ .- <X',/)<,_/ l X XL> =

= (18 < )15 1x>) = <K xS KIxd
O (x{-x) O (x!-x.)

(f

D XXl WS = Yl x) = Gl WS K 4S

S lent ex ool 4> = In>e In>
=5 Wn“nL(X,)XL) o K.[/m(x,) K.LM(XL)

. @PQ»PC;;""UY‘S C,'{Q‘i‘l“ﬂb A ]H ISr
= >A<'p “3 >A<,”&L: )%l®fl.
such Phed s X ey = (Re L) xovelio)

::QW>®ﬂm>:xmmmw»%mm

=) ]51 — ’\52_@1: ﬂ & fbl
=) ™ire cjw/va(Q df/{re,(’/ﬂr J&i“:)([uc,l 07£ @, &@Z
S G® = Gwo,
| Tl 1 0a\y < N
chhonlHy  en My
= madeix Fegof‘e:sezn—ﬁev%% - <niny | O s P

= <SS <Kn i8S

= C’L\\M‘bwhﬁ J C(\Suﬁcv-jﬂ\fe , W r"%-/tf\/%’\fﬁ ,



Exanmjole

H—\I - +‘~J0 CLW'SN\K}J) SO’-"C“’"“"‘!QC/ )37 ]+>)]'>
Sy ened by 11>, 12>, 13>

\H?’- - +L‘YAQQ. C/LW’\ )
i \H e —~ “’lr@“ \HL (I S{jo%ng,t‘/ log

\+>®]\>)\+>jl>>\+>®'\3>) 2 2 =%
e T
S

<ﬁ'®'(1)\l"’\> = ®{l)nm - & l)
| | (_> Ci Ofr

vl a, = <+\0Y A
1 e ) et VD 12> 3D
W/ a, b

A G > /Y ,
D> d. e, .

2 z

with G, = <l\@mln'>)elf, 13>V §. by ¢

& @) (%02) (,@U |
@ @ @ = <non, \O [ v, m>

\+b > 3> \ 5 =23 I 3 -
wSlaud, ab. e, bia, bbb Ce
D bd, bie. b e

-+13 A, Cf?_ . %w Gy ‘pl ;
G, h. G, Ce ) \,b'jL by by hi (2 I

{

{

i lia, 9.

-1 (c,ulcbl o N dya, d b

- 1 |
[ |

|— > () d
\ 7\ f

Ex 6 bwifix'u



3‘7 O'at no)‘%Mn w’m 0-7[ 'L‘iﬂ
whare obvivug

o For SM\F];C}‘
ST
G +p= P+ Pl zp P
®ﬁf+

>

swgf:.w
{ + 1
v

£x.
= (Pel+ fop)= Pel+
2 P8P, .

s Coordinale xv77rey%ahw%mq
Sdy VD= 2 Co, I >EInD
SN (Xp X)) = <<><1 \@ <X>_U[LP>:Z Ch.m<y'\ﬂ’>
s T Klnd
2 Yl xd=2 C, ., Y)Y (k)
e T'Srm)ajf' )enut‘éb(cf]"’
&‘L\\}mjmheof X2

opeshest kx5 . Bad

<>\;)<,_\ \E\)i\®2-i><.lx> — <‘)<r) {31 }X1(> <Xa\./ﬂ \Xa.}>
tel- NP
‘“H’_Wa_ N 7 !
QX;O(X! Xf)

= Q:Xa\ ﬁ),\%L{X,’Xl/>
O o S - //
lﬁé%mOM’Xj
V)W%\f’& Cﬁﬁr‘)\ﬁ"\f}"{\/Q ét’f‘SWrQS ﬂawt
)g;@)_fL Oaly acty o H,




a E\/dhmlw“i)m i )H o
[£o L]

O

H(P P X &) Te> = 08 9 >

Ssm}o\e EL H LY ‘SQfMLUZ’)}Q

~

H(pepe A 8)= H (g &)+ K, (pu5)
.2 fn ‘ﬁb(‘mfu( no}‘ﬂx/l;L‘/\M ;

OMM%{ WO" S‘.QFQ(F"QJO}Q _
I__Q < k tuﬂl' S‘%rw‘e\/%v@z Case |
Hlww> = ik O yp
A BT/
|4 = @ | E>
> IE>= E|E>
(H, (R + HL o x NES = EIES
\«A‘ L\“" Pa)X> F’ )O X)t( - O S Lr) X]:

:'_--f-)"\o\)
ede

= @‘L aknf«iw%«/@ygg SWL,FWILQOL(A’/
\E> = [E>® IE. >



(Ho< OVE> + WxHJE> = EIED
HIED>=E IE> | H.Ie>=F,IE>
i, E,+F, = E

B —

5> > = IES® [E,S e 7 e

[&Nf‘d{“‘“\ﬂ‘( re -}a e St H’f@;}

PPOJ-’{C/ZI' O\/Qg O'L ﬁ“*v}od\/Q %H/}C’\ o‘ﬂ]LC \XfBQ, \XZ>
= Wik X t) = (<X,\®<X¢\>l¢@:<x,mw{)>
S\ I D> ek
> B2, X 5 ~h 2 %) Y o)
:t% ch \l/ (X;)Xz) {“)

SQFQFQL)JQ ‘_ l*’! = \—-Jl (“t% %}' ; Xr) +F/Z({£§’%)XJ
Ex. 0"{‘_'PWJ—'\\QIQ NN FQL\%%W(

e - 5 ax*+ Vix,) - x““ V. (x)

Gixoxe, 40 = e (x, x) S EE

o [EE Vb 2 20 4 Vo) Q)= E o)

””LDQ



@
A‘S‘Sv""“—ﬁ/@" ('PE (X, ) X, ) = %5: () Y (x )

3 2 '
_-:> | ]:_}L %—L+ \/4{x')] (II/E,{XJ)‘F
K_PF (Xf) e B 7<, o _’l _
el _—J/’_VTQ\‘FE;’XW = Wns }Z."
| Lt 2t | 1 - -
: _@:(x{) T 2o Bk YA q/E(XZ) - \i
\iiﬁf‘”w
‘ﬁr’lc O'J‘ Xve ) Oﬁ'kf -:> (O“SJ’ E2 Const |
K‘))(L
2 2 . —_ \\'r‘\ > lu
= Hlj:m '%(!L =3 \/J [X/)lq’gl(xr): oy qﬂz,(yr) QL‘UD%

=2 Yo (%, x. 4)= Nelx) Ge ()8 €
&hi_t:cr]vfn ﬁ) wo+ a—vaam/lo}ﬁ M one er 01[ Vars

maon lQQ(O\mQ }@f&«*ﬁ,%k b qmo-mr\ SHQ/} O’J[
@-“o-r\cﬂfmm =2 Ay X T2 0 el mom owf

ey hacmonic 03U/

(YLM %Lad(«j sk T coff SWMIQ)



&9
I@fwﬁcmlr Excwﬂoie: 2 I\W‘I‘(/FGO/LM? aﬁw)LC/QM
> Vi x )= Vix—x.)
H = iiﬁ‘-+.§§;; + Vix, %)

lml

QCY’\&iCE/P-{\Q,/L)}Q %MPJ{ ﬁfcq/"?vkt"\/\ RVim l\L me

B%fot'owi:/h& v X, | X ) ]ou\/';' Onl\/ Cj‘bu J“O

radied  mteracton = Vlx,x) s Vix-x)

— %MRT“QMLQJZC/ QTN \CQOP(}L«V\O\/’Q/} 1A W]ﬂf[“/&
WQPC\/E]Q_ '

'*_Pow%:)trm Cem ber 6"@ P O &, re ]w%\/Q Lo d r\cl,rn@,/}q .'

o ! oy

| X - P Xit 2N g X = X — X

= M+ e # ' =
(noeml mocles © ob this problen)
= AP = SN i
kg x’ - XW ” m,+mez & ) XL XCM Wiyt iy
=MX, = M, X, + e
= 09' M e m,.;.m?_X ol g
P’- = ma.)a(q,:' M, Xep, — e el >‘<
mu+ml

\/J&rih\eﬁ( '~ fo‘shmowi Frie~  new H ‘
— ™

[Pem = verpa| 5 [P

—




810

L 2
S Hz I+ B+ Vixex

2

Hu= B2 o B2+ Vi)

2 M 2/(1
> H%f \—hh + Hmwi.m

Nate - Heo = ‘ff% S £“_f-l_ (\/&M(X%]=0)

&— now S%AO—PO\/LJ-Q

H vk &5 —]:-)-i —+ \/(K) =Y }lefcfe m[-
= ey md\/{h
- Mo\mj J?/xo-—mov-le's . tn jooi-&—JﬁvQ \/(’V)

i EOI"TLI C‘»wr“@vwzd

Sum = M= +mg Y= M 73
/ ' . mg't‘ms
¢ n « H\/DLFU}@y. W}Ldm =)
M= yme + 1M = Bl p

o % P 2 ﬂ e +mf

> Sz Ixe vy B2 7
S5 X = {x) \—’lg = —% o
=) QOMOAFQC'\/Q ﬁwcm%%cv%)v\:
[X.. P.l= (K ) Ex) ol=15&



. \ N «
P \/ 'z_:—i'}%Z 8[ (\//X,-Xz> X=X y -/'XJ_XNJYZ”;\SJ“J

A

CQ,QGW‘)7 VeV hey  svnag (g,+3;>_)\]-/(;‘<'1‘><1):’()
= B, V1=o o P, Hi=s



_"_") LPE(X%»\, X): <> ‘ (X)
- P“"L
- 56 + Ere)

M deibhs Iike fren el = conveniend
+o 3]‘»«.0/7 )“NUG—M In 3= ridvm CDM WC"‘M
= P""“ = L = Y‘{OLMC‘_Q_,S +o re /CUJ-NQ wowf. rmL

*%i %iz qure\(x) 23 \/(X) K-‘/'Afrd () = Erﬁl q;Ere}(X)
//\ X

Sﬂrw%}fonv\fcﬁo/ ﬁw@]iz«m@m + N JOWL“:IQM"
H(N):: LZ Pél‘ + \/({X:D

2P

bud tvea 1+ juat Pm%u@g 1n~L<»q(/‘;J!0w, en EJZK,‘WL
2- bwfy (2 of a time)

HO, = Z 20 0 T\ (iex,)

Lbooly l 2 v, L‘?‘J

SHII Comnot reduce o Aecoupled H 'y 5

Wen Yhougl. Qo QOLN_ ouA fre Xoodd) mhion

= PHM = Z P: = - 1% % V\' (5 C%WVGC/!

P-"\‘Jman%"' X hﬂ\f\ )WLMQ vie v?o.’mN‘\.Q mﬂ/l)&(?

com ol cowplk HY afo N HY4% (s = Couple

ha r‘mOﬂiogﬁ?OSQ‘l “ CJ‘WS 5 N C\A“OMS In & V‘yswsﬁ

— N Enotbwﬂcu,m}— norral  moclen of vi%rmM%fAnnM
rant ek g Suere M nwJy vewy are Co:moﬂicr\i
e, S‘\fl'f'sl:D Covaginleall  Cormnn Ml%h‘-‘w’) (U[n”'nyra)

Pl



2.2

B, Cj-tnwc\b“t”\ft-'ﬁv\ o N perhelon tn o - olomension

AP Xe, Pt Xp, Py
[ o O N~—— P
2 vors, N e, 2Nd vers

=%/ = Q’,__( a
e > = 18> v RUIR> = & 0 (7 -F)

d (x’~ X)

N peekely stk in o = obonn g((;i '_Zi
| = > i @n) .
\hﬂ_m.“i"n> & ”,t\dp\)._f S[\-MG—Q.

H]ﬂ:ve-r'{' S,oak-il
Ex. >d inhaide SGuere box
\/i O )QQXQL) 0(_V¢L)OCZ<_L
Lpd= o ofherwise
-y KO+ VE YR = EYele)
t‘%a?c«ml:& ;
VA e 2\% (L ~
> Gm @) 50nku) (2)" 50y ) (Bl
2,_ b =
Eﬁ,,n:;n%E"" L3 E”Y T Ea T ‘gmﬁ]} (mké+n72+n%)

n eZ =20

MO(‘Q_ ELMQQ/ i‘[’ H: Hngy‘f'H% — S‘%’MMQ
= reducible *2: d 4d proby = capy !



L. Indishnguishable per Hely

One = Di ensiin

'\/Qr\/ di ?/L—rﬂrﬂt meanma QIGSSic:;E% ;&;
: y V‘QU_‘

o)mcm}(,gm . D’hanlcqﬁ !"9 d. M.

Yoy by €
‘J.

Classicely, can Jollow -%MQQAW;% m[ Lt
icbm\%c&jfw)-fcﬁm X&) & X [4) wiThoud
diSJ—uu“Hwb P = ideabHcal clayyieal
pwHJm ore d}:ﬁmswghwéla e divbaot
erje&omw .

= 5

3
O
g
= |1,2) shhk o t=T is dishd from 12,0) shobe
e, Fwo U{'\\'%)n‘n(‘/fll Q\/fm‘}'s A a B

(o]




9

QMGM'LMM mM/h(hh’\QRg ‘ A & D df-o fﬁ Cﬁwe\dot_’nff
+o o‘(sjﬁ\n@—’} sy sThce Qg_ccnu,a{' of %aJeC%w@A

= A &> B \ ey ety e |z, 1D e

dy. = | QM. shedk
) = e 12,0 2
= = = =
Z=a= cé_;/—;;—%ﬁ
% < =
= 2 Semt| = =
R g@ SM'Q ) ? 4’;/,7
VLD oM porbicles V1,
N l-( 6";’ Cowrs e ”pﬁf* nbn\&_ﬂmht_qﬁ th&w 'QD e x P
g b> # lba>

T o :C skde b
pe-tielr 1 tn ke OO v — Stde g
Fw’r\ch Z.'\nS*o&elo

So he QN idwmhcd porkies 12 raamred
Fo be oF X,=G & X.=b Hao vkA iy nufler
G b> rer 1,8 . Tuym ina Skde [ YD
st Y@b) = L Wb a)

e MRADWY e a S b Q&\.roi-anAﬁ.S =) F“’"M Wﬂ( x
7$ X,=G  X.=b por ke of X

. bt MDNQ ;<;+;<¢ hevy Mbimmiu OT[ qub GQLMN%
Ssm‘\\ovr)\/ \/(;<,+>’2¢) - \/(G+E> § e

o (‘P(c‘sb) = @)01]0> POy ‘bC‘B erw'rQ i ol{(s\5(i>+" Klqb>]
'i}@:‘:o(%)ﬁ(:d(—’} = ol = =%

ll

a £
b .

|1



)
B=0¥, ¥ =df = o= D d=12|

> [p=tX

= | (e, 6)> = \lab, SS>S=1ab> +|ba> é—%ymmei“fk’
| Gals,0>= [akb, A) =1aby — |ba> s an symnedic

Plgaw> = [Wina> = oG (s>
‘HQWL\MDK OMP Zt]r%a)w\f‘to{ by R P B I )
PG> = oL eE> = 196>

B e expeck  dauble %oﬂ%%‘é—\)ﬂ

ITwn 3d Ar=4 = o=
(F
H%W)\n 20{ D{l = 2 , 1. ianf‘-}"‘"WzMﬁi\\
N-\vxn{d o 'DM V’J,%s _(0,3: fr‘b‘j.-,dg) huAt wcweoﬁ«%
aguired o phast @ afdfer 2T rotahon  dadle trod

W {7 be. i_n 26{ Con on’kcmy\ withowk
o i 21y dose fsdher & disknydshing +wo \ielky
bg \'or‘o\hl ot }Odw»-)ﬂdll v\Jt)-r*]C/' “‘nﬂ@
=

o valied @2 Leies & Myrhelm

‘ 2
TR 19772)
| . myons
- => | y mﬂ

N Z,Ol i SR Q-"j- M ke

F o homal. Sthisi

\ 1 \z. \K b2 qor?ft\g g(_s‘f o
¥ Z ba B WQ|CE(—1})¢~



Na : PHP H )\*Q.[PJHI:O

Wo\m (/»vJotha/JufM /:
In, n>%% <o<|n>\m_§ +a1n >lm,>)

bt o o 0mgS OQQMMB Py nj‘/oéw{
cw{ 10@30\43 =+ ) &

&



= TWO ‘\‘\7?{5 2*000““"]‘{0& wan/ € ‘ﬁﬂQ/S

S\/mmea[r((j & Ot 3>/mm€/7[ffﬁ

WM@%EQ every pectiche in
ek e y Ml on< @f These two

lassey & does not o AN propect
i T

no. veiwed syromeby
(e.Be PHQ}’GY\S’ JOMHO'\ASJ ‘?CMS) HG% ‘Sf‘codl{,)ld\'\)

e e !mf'imy,- JOW‘M WavemcC thad S
_g__\/m rmedie  under J‘njlﬁ/ro%afrg,? of Oy ho

M BOJ0OnNs < t‘mLe;j@f ‘B}aﬂ/)
(Q/ —t) ZI#) 37!;)“‘ )
[Fermions | (ey elechron proton, Guack, He)

NGNE o —FMJLI\C/Q Wg’vev&zc. that s
OW,%;‘S\/M/ etric  undir a‘n%er‘ﬁlx)% of 0

7 (Frnleelshon € Kibunsk, /63)
N A steisHes Yhm: Facmim < //\Ct}ﬁ-fx’ngéf Sym.
G BE, %5,

e, 14> = oelr),)m)'5> *K)J”,’ 0, A
ED__} ObW\/ﬁC}/ I A VlG'\/W }




Ex, ok 2 pedlon i, 2 sdkes
Ny Posons 3 Sy

L « n

“ , —_— — ;
(280 _.. ,

- | 268 | o s o

Formpray 1 4 FM . 2

]:ea"w\: .
SRe
Jomeal © 4stadnr 7 PR
hf "———'———0‘ S o -
\nt>\ﬂ¢§
2-‘

BE< ) [~ex m| QQCL e :_’E_L_é‘ ,
. SO P /\\6
(leser)

RSN NTEOY I
PS> = @bz STh=2> o [Red )

.Ess: O (Bows) , E = % c= N (Fwim)
Sk Fermi - Liﬁt/z/f'o/

A :E—\;’/Za




Mi MIQIUTe | oceHon 07[ +o 0 \Obmwz{(qQ
FC"‘Y"H\C/QQA To 1;){ a £ b ; {104 i‘f‘
Boonst = 14> = [ + [bA> = lak S
Fermions, = 4> =1ab> — [Lha>=zlas 4

> wacii Exp(usfdﬂ pf\?”dplﬁ ( PEP):
Termiony in Shede

\m;)ﬂz; A>: | N, ml.> = s Vh>

= \n,mjﬂblm n> —nn> =0

= two fermigns Wwnot be in thg Some
C)‘{/\_CM'J'VVM 34*&/4{! o
<> QCQ%FCJ[—M\A s be mﬂ Onh/ % 3#«/@
by, fermi¢ns <O on /y Le © o4 .
J

PEP > wﬂ( 1 b ot 1 ﬁmomlwm Siad

mech, ke mekals whed fhey ore | nuchar
p?xks ) a%lmaolkysf\ts (" e fron Béefs)ek.)

Nk « Cmy(## oﬁ bos}oms — co\mpoxlv@e HhOROM
ke ®Vtn #®/sS

) Odc/ +# O{: Le/rmfam —> COmFo'sle Q%W

Cm{ wu) ex. He = 2p+4dn+2¢
/< I i i T
#47s — £

5 fermions
¢ vern # QJ' ﬁumm\qg — COMFOS’.Q—Q boyon

e 'pm-vﬁ%/l&




"‘TlN'J PCM("%CQ-Q HI]EL(‘" SDOF‘Q—Q b(\‘i('\/k's L'Vja }"]LO

boxdn T 2 Lo midni s
“’\ QL “_{3 @ “—_\A

° NO-r\mcvl!‘ %f:v*‘i\\vf\ ]

\Ht(;:: \ﬂ\JﬂL;g,/q> ':)\{(lerLBJ': KHLW>>

5 4= <n m;ﬁ//illn.mﬁ/?D:\N\L(&h ATEY
A
. <ﬂlr’],\ﬂz.ﬂ>:‘: <n~,ml'\mm>i<m“,|r’hm§>
\/—-—.T_-’ \/"“;\/" o
Lo Lo, erbued
= vz

=% & ¥, WL§/A>3 \I_\r;‘l(\mlma_> = |Y)1V],>)

D (n nesia) = [<nimy S/A | G |

L = D7 Plon, SIA) = £ 22 Moy /)

ml an

93 i—: ‘gd)(,ﬁ/x?_ PS/,_}[X: X:.)
2%-&3 (‘\‘.MF&—VLB"\/IZ( VW[O}Q(C“"“L‘B
Ky Ky S &g Ay
b Pl n.)

Same %WS LA N Qnﬁiﬂ‘}l +o wbyir b b an
! , q/ " 2.
I _5/.‘55'(”\ n?.) I o

£< —_—
V2 | .
V0 g xes VAIEDS R 1

=) (-l/ (X X.L): —
/A 2 s < X :

kil L in Xz_lqjs/>

| X4 X2 ymnjenk sy mm




£5) « Uk~ + U( LaL)
— 4747

M LA e 2 b or B s2ld sk
]

- — (NS = —CN®
/WA’/J@/’—Q\ S5 =W,
bkt =h+47) j{ N
|~

e

/ g



- _'I'ou;ked P by 0 QM

P

> umibeyinbecetong L

C Polab> = (has = e lahd
(P, Hl =0 &P FlP.= K et
S Hibad=Elb> , Hlasd = Elab>

T, WY d\QBBJT@\bC’\>
5 (S
P, = 4 = P.laby= & fjasd

Pn T | "%ml«ﬁmﬂ cn R GDMM"’
+ \ > il F/s, B=ao B

D - .
K4 \Lj N el bossny>- | N L u s o Spm
P{& IN 1 4> = — \Nﬁc‘ frs>> > "(;_ZBOOM.

(QGJ’{\J N (N\fn\:«fpjﬁ fL p\.,,Lum,Q ﬁ--#’fﬁ ) Qj Bro.f\m.) |

—> Sfﬂrh — ‘“)JLA’VS ?LQB ﬁ{ww ]C%n-' osl n%“}\/\f‘»‘a :
- o Pefd QFT
' J)m()DS i 31;_ ? P 3 , T:t\nkb)'s )‘L«\n X R"v’;-"n'b}ﬂh
. [ 2jna L M\ rl'\-““’(l.
20} éxf\—l@‘; g
‘\f,;Jv-/L“D (/(7;\-/ o
—_— ogc ‘

bt L] r—.--\
' . \J - >
20 B, el @ " A-v = %4%‘34‘(7-






_ - 5|
. S= o=

g ] /v?
i Only boens & iy Jg?_ i
58 5
V& ]

2 s 9 1
\Nk\/ J( i i
sn TP e
Pé’cmwl“\/L 3( ) \w i
\\r\kbd Yook p‘.,_ -4 =7 =

. o(owf)gle \‘HJ—brch,:jQ P;LL’\{, -
JTR N —

Bt i 2D o
’&‘0}9\.\0‘“" \}VU/D \

[ mc\/'rL\) | | p
1« }D\&A’ con T g ol o <\‘(,,,{ Lh}
9 £ O, 21—&——%13%% f“(.‘_ﬁ\' "
Beaid g BN L dfored
( Nn o d 1"5‘}\(\\0 CJ"Uf\ 12 2 r/) _‘ . N nrwnbﬁl 'J% :%;b

I,,G}c:.\L %‘\r F ﬁ—‘

oyl b
Etm& §/h D et

) ~
Tavala “’) C‘l%‘b‘\ er]é‘d )3"1 Pn M 4/72‘12&;,«13)(/:&%



= i = <\4’S//lq'/5//> = Sgdxidxi NKF%QK,X()\L @

 Noke - ‘S]a\/élbr Mm%%“{/ﬁ‘“’w
UPlx, x2) = <4 ds '"(ZM,fXJ%J'XJ““ﬂJX'J%f/’(‘ﬂ

nn,

Y, (x) ¢, (x,)
Lf“n.(x'{) q)m_(xg

&)
QH (X,)X,L) = ‘L",_:Z_.:,'“ P.e,(r\a‘\ﬂﬂ'ﬂjl(%’m( (XJ ))

—

)=

N, 17, \ » |
Ak b with
no (—1)/s
¢ U/A) ¥ s } %D,x%y"\%- hove ‘*””7' 0&”#'P{K’X¢J
Puya (06 = % [ o) Galx) £ Gt ]
[l e 1l 4

2P [xbx) e utku\e 3y
3 C stleitnfﬁﬁwj

i (LP”T(.X’) k//nl(xr> q’na(Xl) (')(‘m/)(a)
G Yo 00) W () Y () ma(%a)ﬂ

\nhmfwwq of %CLFMX |

-y A V\CN} J_ﬁr 1(-2,(‘{‘,1—1(_;2, lﬁ—Q/J'Lu-QQ V) W}. /1 C(U)
o} c’% e 7/ 70) Vﬁ }/‘n’“m [ o s/ 7(3

l.e. 10 assic ?"‘r‘nQ/v)l @ S e wa 12 ,
%?ﬁ%bs ja‘/kﬁ}' }Hé—e CO-mnO’} Sffb Iwe'ﬂ/ %FUQA S/J /0«-2/
— ﬁ 'I{;Q’\f WM & S\Q/})M %wb\—me O lLE{m’\‘ Qwvmm—mm hi

. b 1T Y heaad dnoes B b e ST




\!f’j L“L ﬂmw} PS N P/-} :> CZ‘ Sk\’gﬂﬂﬁz\ )9030\05 '1[Fﬂ‘m ﬁeﬂ"n}”v;,

B, o) =2 [t

__/ZlL bwcLafé’j‘T\%j 7 ST P (X X)
e EET SESE ’—E'}-——?Xt'%z vy, &5 “g3 ) P ? '

PA(X»>§< xlex) — O <« PEP

Alss | Pa Yomivhes e Y
ALK, Xo win M =ny T T 40— —>

Bbshﬂs (%‘-@{‘mfv\nﬁ) - O)")Qy BQS«Q = tl‘r’ls“'{"‘\’l
(F-er. ~ Dicac) %‘rl“x/‘i‘RX

Ml T pachdoy ore cbmm}mk

o 33& Lcu’\ c% ,«wr*Jr Q. j:cur-h =, Qow\ A Wen -}—NO
C‘fhm‘s g C\WySJ'&L) B]‘ ----- e --0—
the m\-vg‘(/fﬁmu{ Wm S f\Qj\LSDO S Je,)(}g

SM‘\JM U‘%P]f«}’) = = no ”{JLC{ RIS “?ymmglfﬁq/omﬁx//rm

X1 =Xz

N Lﬁr“m‘\"‘t)\ns 2 0\) o u3dA %}rnug'(,ﬁ .
Y = 1Y @ 1Y ( po_perclo nbebesn”_obsd

sy mwv o tisymimedielc
sy mme el
A 2 -—r\&& /01‘ 4 Him#ﬂb LE NN

QO(UMB&E; | oj/lv\-rww}q_ —’ﬂ” (wa N)lL m

) J s [r J ) =

A |'| Frms
LLP;:A“XN = FV’ ?’fmm/f/@Jr (LF (X \YN \"“’”ﬂm‘

N SHER N

fﬂ].'-”i’\\, k; . M‘:M{ l 2 ,.S_F—r———‘-; GC""“'"""_"?‘JJ"





