


HEBBIAN NTURA L NETIWORKS

The maszf’lla/mﬂus exwwp(l s HN  lwt we wll wo abrpo
oltec axammplen .

Gt wilk a baric witrotuckiern o HN

wher | Wl wcall *s o ,wqrvwrf'wh

Nbd:/\w@l W o Vouohlme o e  [Rews
nrelemcing R and  lrous beoks

Newt (Wil WAMW%CMWJHM&_
lGaze womoltls cdueth s based o gucvwfs QMWK‘VI_
Thes  wkfrod /m%%e/fs lofwoly lcteen  asrociatile
e guel ol (b omacsbo fjra 1L, gpect frontly B
L Moo roanow B avd ey Mo foouwteolar,

Mthmumharkm JWLTM b«nowu

anchw e L /6-7\ /&LWOM S 7Y VA ﬁr()cd{?mﬂ:d deuse amd,
weds2Qan. -

Otuywwua un @ Lpons rzmuzh@? L0 aea,(s_



Ma/wa ex2@mb  fedtbooks and seanews aarui Qolol .
E—.,&nsl—mﬂo& p
[BT Bower , * Shliatical Mechomics of Disercleres
S;jms“/ CUP 2000

TCRe] (oolom, Kcbtim, Sellictn, “ theowsf Newrel

( 5 '

NLbirvvwW [Ro cer¥img g«dr—r(ruMs “  ouP 2005
[BG] Boweer, caaLAwaL P H"‘“&fveﬁf wodel oo a,oMqulZEoL

“amdom W—W moolels ' | ook chepler 1997
[P] Picco, AHP 1995%



MC-WLWOCH - PITS  vEURA ‘43
Cwmwwwfe?w)

Winscs fhe  Hurdd wechamism el mgy W ool voheri o
o ;onTA ENTYVV

Scihe woJCCo:de_

A1 I, %L‘eio/ij o= ., N
€ O__9da O—_“LJ— ae f_o/ij
x3 QO ’3}6 IR
pay
N
U= 2 Texe
k=1

y = O (u-u*) . V'eR  (fiumg Miushobd

"Shabic” vemen of AR Rosen blott poropbion. . whew
\ Kﬂﬁf A%mrﬂ:‘c WWS alwwwu:l . E\/w.zif we au wolt
<mfoeafed w hew e weigins sk»uﬂ\ccdw%w.ol Vo reacte
a anfasi fadt K 1w podont o 2o Nsh < e wnlpn pat

%X = (X1, , %) a0 am w»'(mit— oamd 361@1} as om  output



Mos Jemid nﬁolaeof,m'wg,eukﬂblm e cewse At
/mmiw/t—ouirm:t- seeladinis
M! DS 401§¥— 4o 1§
whotever Mue clhetce J@m s werogs
IJRER o 4t xen
Mz)= D(BR) , b Q=700
s, Bx >0 (<o) Nxxen* (07)

em i otﬁuw*m comlnne P WSVWW
com ftom a wwhwodk ‘{T MP neuasns whest ,a){-o rrwcv/n—fug
oafa,lmb‘lrw/-\ ¥ b-a fm tm cwoweeal .

N4 (9] 0 (k)
Ui = 22 e =

AL k=1

A
= (b0 .

) N
/ 2 = 9 (v - v )

23

Qv W metume truchie, s upds
v%wﬂm(ﬂie/sammm%jw /hzwsf moh«ao-nlfu.
MlJacwb MRS Mﬁif“ B s qwlakle o Look ot Mua
roem d_.amwwflﬂvaamd omdsoduce @ Usnde twl  paut



) * @) _ +
Vo - by * &7 € Ro

- cmnrmtanomal@ Com onsents

e
Z( Teed @z

0 E[2]) =0 El]-= S Pex)da

E[2°) =1

x 6o 1" 5 o e3- 1 +1£‘,-
( J
st tels

T=0 moisean (Mtww“dfb) ola’VIMMLS
(e

cer)
Qv

)
v o vy = +g

(t)
‘P\'



NEURONAL DyNAMICS Toss)

Tro Mocsy ( shehosts) SAymami S

+)
T oo Med (2) = = ~ Rad(o) N *

% X ~ Rad (p)

P(x=+1) = ++p - g1- P(X=‘1—)
2

pe [2.+1]

2

_\-ﬁ& Qz n'a'mfml/*"uc,

X
% w): = & Cz cw)
ra

-0

. )
Pwob[m,’w )511] - ﬁ(t E’) @

c&z k) = -;- [vm&u(.&):‘

=

- 4 ~ bouh i€
@z«ék) -E, [4— .HJ

Wi 1) — % {u%ﬁ/ﬁ)]



Cwaamdn) 1_ Preob [w('w) =+ 1_’_‘ - cd(t‘?cm/_r) =

)

Pamﬂﬂnﬂ P‘(Ob rgce)] = -[:Y %( G‘b‘cb)f)l;
(gweln-) *

—

(

Pop U J=07, deg(D)2e | B fetiwrasy

LN (o;‘/‘um) = ,é Qj_ —J E_ _ e;*‘o__ baawv@mm

Al <© W

L(T) Lower - houmded

Mo ma <> {—ixcd e

J+t*F e R <t chw‘)) -Lcg) Y b2 Tcks]

A‘Mfm,l;  —— l | —— qu—Pthr ?:'DQ)C(_T(O))
0.,(,0) S‘—CN)
m?\%n fou MOM}VLQ (.jz b—) ¢l o rnu{"cvw eru.)b ’OLL*M /'U'Mﬂ



ATRACIOR NEURAL NETIWOORK S
tfus  kend % wachamem Ju%t«'kwo’ N mame. %/MISOM

rb,NNg

P/w()eol’ w&-% on a 2D Sfa&

Detect  fixed \gewrs amel douste

Nnem a0 EM wih  p=2, - =
g_u s igu

relalld  ttrnckton baring Souskel
an @t"/ et 1S

@3‘4 ® gm — @'_LN) (s”) = §* doswmusd to emol up

—ha[ﬁwz \aotes o me recenstruchion /mwna [reefienal
i.e. g_“’) cmnu‘rk.d/‘mbo& vovren o E"

Resocatie W/ WA €

To Hus (mz\rscsr(./uﬁ sl loa(.m—iq(nafvwf‘umﬂc < £,
-’&PSA’ 'W\a/wa ot reckves
- meon- 2o basims

— bracnakble ( -eosy algamiﬁw—) 6;“@((94«4; Mtvug Lo codeel. )



Tosk @ abriovel

_g_" weonk an \echns eucoding MWW

(25 bW pdine = ewtrieo an pively)

bo e rutriced  Aativg wnth @ uitahi ot

'H/Lw-b\r\l E“ st owusrwv\d fo pu aunema uﬁ.L.ng‘;l_@,)
owd s m.«iw ot ‘}.«J‘s wust oleponel on Hu T

% Retrcienol
\;Jsgaud Kok & wn.m. wilh —J”/—J(E)Muoxm QWEK
i B s (§a)-sb , €330

dw (o, 5%) €T Muw de( 5" )ce

H"GXep( Fow* fs Jusfa (5,0) -Stabl st



(e ck o _X: ’J(.\V%‘Agv:i/-”)‘g)
l ot ol Teasww

%Umvﬁv tade g_u S ‘bﬂt&»c)fbé WQ»)OQQ. - 4o wawsg

based Sn eInL \(;«)o—CMQV’(UA 4("]““"""“

soukuves lowk dhoose

b‘a con sk s ,w;]w.

= ) \pAc “MMfN—
T _/_‘/——'0‘\" ’6°wv~d XP- M=
W
9 x = EV EJ W sosVe
ch
7 , et s
—s =0 "'o.hu'Q‘a’ RASCA "'V\ML!. ‘) Q@om

I’ST ,y.,e{waoT*uR. . ﬂw'ﬁ"s{*""“*mwu
—,QpcoQ i /WUW%W(; Mwag.



Doen Muis radt wwmk?

Two et amsuers = it s wouhr gpeingy T

¢ k-1 "
Tap= = SUES =< S Yud Red(9)
N
4,1 .
ez 1) = -2 ZTo5.S, 5 Mawtrs modlcd ‘Fo
2N )
~ 4
= -1 Sy o, W wodel
2N )

2 Lu (87, 7)) quebal mimima
UM amdboom wih M ;«a/rlwat - ma,ngﬁww

% Matixs ’w‘aammw

1
WALl = iZ%L.U{, = ]_'-d./-e—:LJ
N
w
to he ex fended an wmpn = . 2z, %
N
2
lueo:d) = -~ myd 2 -~ wiy =*1
- > 2



- csmrwfaﬂémaf a,‘r‘fmalm - )ceh.a-nw‘s MQM'W' e kle "-?'O.s

o W%Tc& bian

j ﬂ‘ ZJ. 7‘1) ‘{;b = /AE‘/ A>0 H"l;

s (387) = sqn (38) = EF°

w?wﬂu&z») b‘. we sk A=

4

1N ~1 )
To = TS LS )
\] w v

C_r\l\us i‘;T E' gb’ E-L' st\)

3 Ldex»‘,cbwt @
Lg% = 22 2 5 (ZCuE) ),
u N ) w Y

N———
"y

peoeck Ty svhe
Mo 'f):' J.gv tdt rk?‘v P Wll/-‘—ﬁﬂk s ‘rrooJecA'm t—;;(/&ms«.d:
e Cﬁmvomt \'& 5-;) et 1s 1 ko gk



' wornchel
= basec LMTMM‘% At H-o‘y&&d\

’ Zs wouAl o M

l -~ !! N é IACR J\
Q ( SY\] i, x ‘b \h/e\ﬂ,\ - WA od!Q A A d Cx Q 8@'\‘4 {_6\’\1\/\& (Aﬁ\.ﬂ- L'V\/m

pusten  apet ¢ dodoly,  mwovacapic ke otola by MO
Lo b A oaTion ateongths / 1heb = N Y

och woa, nlwen, W\S‘hmool l«a s ke sE Cornrensdn @l
Ly amtreostucssh

Cm»u.f’ﬁs 6“"‘" Stosb. mg‘ e& W@_g‘\w‘g f,a,,\a_,us ch& an

MW) twfo I‘C\L@Qla «& MQMN}(WT\)LQ,
Tastun 8 Tropttm (e R

flus aﬂuw



Nolseless CASSE .
Goow o ek of mowwvica {FE., . whow emch owhuy Eo~ Resllo)
cal g fn eadn of e < (s« '(&ke,zi met and , f o,
wndor o cln  comols s m looms o M ayatom paaowmelrs (N Ik f<o)

sfuwqu#%"
t 29 % )
I s g (RT) o B = s (LT putplted
et | -
ased on aeslimy agu

populo arench

%t'ﬂ(gw) >0 . mwos Lileralune : S2V PM'WW%
~ moth v : deafw Yrry.

£ 5{'3\10,00(,3%? meede o be chrokced (fa—uffﬂ_/--.,/v M&nﬂ*k'oa,dewg

S, Y (% ) = E‘o 2 Z%UEJ gJ =
N Y
kd
v ;R
1 W
- NL L+ £32 T 5, gJ = g)‘
N N )=l op>t
_ J?‘/(x slow —meise
p= =% b fagtemse ook
_ PSL  wece i adelifen’ b ook 0
%TVQ‘Q pcks durme Ay m/fﬁwr )
cca (ew
~ 4 Q’V‘f_ W aofsmmwwgwﬁ
DY D) ( N makivg & v T

dﬂr\/\-ﬂm’é‘g
amd QQp\m‘V‘% ey I ’

MM\MMQCL.

we s i s Ul [ ptouy o enil Aot . Hu welecptoy,

- i wseth abtsachon barin TN o (T
o de Atahi Gty of &Wwﬁ;wmé eg. Gpariis Rt



%&u/{’ kool te. U;s%“ 18 @ ﬁmﬁl ke, (5/0)—94—wb&
M € e ‘g3 (LDT) K - (9( ) 2o N1 20

S < £ rrmalnd W didomcea wuma/r»mt ontries wi loe amitioR Aol
2 AS ()’P?/\OCLH ;444,9-&@@'- Nearn 'V/Z-

whrr Me congfamt voures a,cou'wbcrm? o nonu Jelaclo C%’ exis lewcee n’b—

I ‘wob % V& alwmort aue /1/6 csnv&?buc&)

\-(f\'\()a»\ﬁcuﬁa» whae =< ts/ﬁrmﬂl whe N7\9° refuewed ‘aout-ed/%,
wunedl 17“« mwxpwm



Rea~ Pute;r rakeciesall ) e . (0 ,¢&) ~ stable

New mam ' €% Kk = ©(w) ze N7 oo
lowlaamova ' 44 (e col estzwmale bﬂ & 0-0'5)

W Wl o e s ,cz»ct,«&u‘rb i M R gl o MR «:«JAP@&V‘I
S ug&,‘u& o omtocurcr A /ﬁr@eﬂuﬂmﬁ,

ﬂfﬁ Loaecl ,?/{azmsz,,m‘mmmwmﬂwmu{.
sto_,oL,wboM ‘,«‘Lﬁcmouncm

X = L = 1 low Qoast
e X 0.056
Xe X 9.09F| *e X 0138 f4$'85



1.5 +-- — - — - —.

0.13% A

\ rrlo s.Foaf”
\M@,wﬂmk MH%[O'Q"WJQL an oM & feratie

cach s;&f o WA
9”“7” M&O@b(é@ <0 W
As K "X"C’ws aprackrm  leorinS

e\‘l_ﬁ&?} Qa,a\al-@}' \*f"w-how

WMMM/W\ vy fhe

¢ beut To

P\MpoSbS ( '\AA=°)



To suwmman i |

caa

fw U S gk ot
\U‘(\W oA Kbﬁ JQDA»S/(,, ‘3 =
M/ an A reg A ‘('s

'{'D be W'N\A/\’V"\a c A GLQQ .

owbedding SpAct -4, + 1 ¢"
fo he el mimumna e AR

s AUAWRS an Heblrion _Bere losem intreocsticed to
el AN affest -
Srausplens  ropirest oy Afe muometical Wik oy, MWM 'R3
Hebb 1+ ctowtive shveimg e
T E v ghigl pthskp
Sowple §F 2 mene atvvg  nechaw ow

"Sv‘j > &y 5;“0}\'

acceSHb Lfa
1 /a.j-rc)ovo&
> ><
\/W\S\Wm‘a



wwllomnm .

Pﬁpk&ou ‘@L(. (m)
Det ( PN 'J'C?Mf) ) o Cn)
o Fsewleo etod ‘9L J J I*) — ﬂ‘CS*‘)\%(g*‘) Ewn
N

< = = = " — v

Tep () = = Z. (£ +4C) o <,

C=% % Cpo= = SIS
N N

"55&:) = >z (/wic g
I-*"tc tm/

RQ}(USVLP’Qb 0 WWC}O"’V‘Q wedhavuons o . )
:L'L’V‘a N /WW’W""Q"S

beorw  dumg Waop -
3 4 (1’ j)_) —l; — O (&e‘o\o‘gfu’ﬂk
e J, l"5 rapne Fo g »m™ W‘s V"ém
( Kanfer 3 S‘”P&’V‘Skﬁl&@



NOISY DY NAMLLS

;mm 0 Te IRY
C
vud _i%ﬂ %§ =1
% (%) [/H *a/wfn(ak);]
(+64) W) ) Loet) o)
Podo [50] =g(® W B=% [2+ o (B0 () |

foclast-c ccpvfyckbnuj16vk — ‘fccﬂoobk}iJldﬂfti‘l Clﬂmvtxgucxﬂu

(e+2)
(Q;,) = ‘Z \M-[?lwdl] 'P(b)
S'e
N N
. 2 X2
=4t Wwlsigde Totd
N
l-(l-( =1 o chnadrc weku e
Rews At
~  wis|gl=+ =



Markesy procen

RN S @ LSO commun 0T )

IS VIR
® a,?g/u.fooue, ( gq,‘weyw’ﬁo& obaqw'ww\m OU:%O

i ovelom pe) chuen )

Waﬂm‘tﬁ e N S I

v E&;Eodxu’ﬁa wodd oReo "(;J\wru. \:a?\’c-\re L e Ce

: mn S»JG‘_
& reqods il I poktn of ft Rempht

|
WIgle ] >° ¥ =9 e {2

N date MC
(v)= Z \N[S\f’ j%)J
U\

—

£2s)
,QA%QJX@(CH =b Ef., QWOWA \:r,e.P
Justru lrukton ,Pcoo)
(t) [ —~

sk fovall 5,0 & 0 B (s\u )= 7T
£ 09

am POAT SRS ?C“” v ande poudout S sty i

W= B Caqht) e



QzM J YV *QQW’V\S , C/Ou,(y(po(
plcT) L S
shok - wb : WQ\L@&/Q,YWLWW

\M.[W\Ulj P\N)Lw‘):_ \N[B;\\Ej PQN)CE) )Vlg/q_‘e'-()—

5 \ (t)
> Qwrowlple) WSl
Q_\ig Ne—— N~———"

. -
s\-aweﬁé

U—’H') (€2

P c=y- % (<) =

——><°

2 {4 Gedlow (PR ]Tey -

S Wwwowwww ém Al v YU mauwvn Yo he

\h?dﬂﬁd

=
N






tehatnned, A
e un A mp(Qd
43 G



W brvomabuern matn =

Speof’fvo«e, L}CEOWWW — cr/naww/efbt"c J_Va,em,wo/ﬁ@w Y{T

Peron - Trobenwus ﬂ?awwwe
—> _Uoose WU()&WOWCL n 24‘01/117/-4-9 Cmﬁ‘lw

OHwnse dhatZd | ao N~ oo r,gq(;‘l—;\,e res el w,@m?u%;&b

| wamt WMWW&\WMWWM
ratoredl . Ba ev%odf‘u’ba }ywa/b«mg | gou T Mok o

lougeh by - 45, e foot,  (5,2) TSOkEL ARE S *

ALNNCUWS csntmwl, o aw occemlkle et %ww'ﬁ\a =

wHum a redws & . Fhua bwm‘wmbaw%
bovwote et aanmed he overcome . Yhew, %\W&B



THE #HOPRELD WoDEL

Dof- S6 -4, 448"

M W
H”/“")‘ (= J E) = - _/‘L;Z 2»‘ b.t.OJ‘gb - ZZ WQY»E':UL
Nt ro-
x " mjwl'ﬁ\u‘?c , Struuckunt
€~ Rod (o) , B €1-£425 o am dataxb
budd  up @ ooy
aw  corfreollolole.

(x)8) = = exp (-PHups (5;5))

Vo Zuph (S )

+, ’Q[W% e metafver AP o aubsaupt |, uk coboum N
ludh  AS dm(:‘)ed

o—n,e,awhwx fw(@wom? b e TDL .

Def  Expectatvos
Ox (ﬁ) - = P v %) {cg Nwrimal aves A
EL-] - = ¢ % I A



WA = (,\NM,/ WL/ ,/)'W\\c)-r ol FW’-’A

Mw&u‘:\,mwv\yﬁ/\. A0 oL aweosunelle Ms‘nwf’— u,owqut

3u§h &Wm loetueen oUHeywwb r/bumom

wn\dfo’lﬁu
Heww w® = + purt et senall Aall
;1\—_1\ =0 diasoleind et

— [ — SH_n ‘
Myr 2)e - Z 2%.605,0 v £ 225,500,

IN 20 U 2N 1 ¢
N —
5 W
- Z‘e»vgt N OUW
tv
= -1 2 (}N(W‘r)((\f’m“) + = 2 1 - Z/Q»'.x(\lfm,»\,
2N ¥ 20 V¢ g
= -l\ML-J- 4+ k'N‘N%T/‘:
2 2N
= -Nw® e _nb'w
2 2
: 16 shoulel
y i A TR ;Y
o W,@W scolens L W\ amn C
e L . WS
3 w2t “T—'/E\/



. _
b Loed <t BT e ey

ook 4w VS %/ ~ % |

—BW”WW% UVVUQPMM

Drs{rb‘mqujoﬁ rarWMfA wiew 4w agq/(-cw lpetoren ﬁw(»faf;wﬂg‘
Jﬁw,emt,{—
coun he &)cp@w‘% -&n rak ~uenval e

CEOLI‘Q Exr@u‘]r £KFWWM (rm HA contierl \scun/wwfﬂS)
(@ Mu b‘u—,we/-.%\é @Lemgca
L 18) T Y % (3)

-

e T farwiﬁn
£ = = N E)  ehenen , web _/W“.M
N NP 52,03 . @‘)ecj 6’"6 cp s Tk
[ M {w

N- /
N quonttty ”
= rco[oalmﬂ/fﬁwmﬂ' x§ wew ! Log Fo [ R

el aomb %e 'rvx% WW , olavu va;fzchvﬁ-Wf/“W"
u(;eﬁpf oM, Vamiamer | ekc ef e olosew adsle usn&u@am



- 20 _emSE
ki f&% fu = > W 20 = L'<)
di%:z /@Nt —M&VMNC'\M)OQ ?C:"C—i%

When Mo oy doen wet  guosm P amy extommal felel we
Qp.mdﬂwwag LA odu® gy mxc‘/QIQAtaL one 1o e et to Zew

Cwpd> = °&%‘~‘,\
,Q\\-—\Q d‘e\‘/\ Q’\«\i’e\\

et ol
o fpee = g o e |
s com e oedormimesl fovoa guven “”F'WWW

M gt o g aqpegeg @ e T



Tedhw ﬂul/} (wob _exhauste ,Q,w?’)

_ Sode\ \‘\e«'wks / = place koo

g
Bowed
Reeo
ay. W
Shehetaima
Ta sl

T

l%og

Lao S



‘QA

|NTE RFOUNTION tSUANLAVE Qe Frelels mef  Comm

W (s S) — Hytz; T, I08) -

ensy .
TN P IR Tl (z;T)
X e X
k=L Y
-bé[O/’f—j Q‘\' r=o0 —> N M,SBM '\M-Oo\&x
1./‘ / g\ex’ﬂr
O L
o o
O
A
% —> %, F,.
B obg\ At
~ s N ovN
Ty = e = T L8 ) % Ak | =t







[ﬂoazM+?ﬂpa [K’s(gu ‘ﬁ'\\} e

. Qeq2 + 12 (Se- ™ j
S LD —
- - r
A= RG]
'(\‘:90 ﬂﬁcaz + |E ,Qoa[ﬁkgf-&)] Lo s Boage
K 50 ML ens
N
K= _Lﬂmai
" _pRE M)
N T G- e -
e *Y‘@Q’E M)

" i
—
= q M
T
= e
P
P\@p P
T \
| €
3 lz
I SN~
u «
N
2 ]
—J



W (w Mo e )
L wt) r k- W e
~ —~ 2 {2
_))a_k{&_’gﬁw(&“@) - M
ol 2 z
,b::o)—\f = Z\E\ OW\
A = A&%—L)ﬁ('\& &o oAt HE=t
Lo (- M)A
w (- T
4 [ g b | EM]’ = kg %
= ﬂ'@%‘l LT: 8 P.,~ 2 0

DQ:»QJ'Na wn lfww > see Aa(xaﬁj'\:aw\zo?/\)‘/‘\/\w\um,o'z_o
Low Qoad m‘(ﬁamus Areeckwmons «c 6‘2,@%\6&_,
ot g 4 02

Wuten /h'vv\‘w(/*a ﬂf\m ?N (wm) = 8(&""‘1") /

alrmest sunely



Txtemixe wr k. M

dA— =0 E\S“’ +M[‘5(§.AA)] = M|&

chede
Consisloncy b [F(%,\P,\)a-% Lz_r(g):], ‘Zﬂ
M+ /e\vmh% 2 ’ﬂ‘gl’f E %o
\h
w =MI"’
44 _ EM[?E@] g, = W )

~N
1
L3gse o LTE W[P’ZZ{LW“«]: % “aehr [P
\ I v
~e—~— »
W {_ - E [gd—w (-‘gg—)]

W o= [ 2 tawh (3 w)]



—

w = Egronh [§Tow] st emsstey of
Lek ¢ W/‘M'g‘aed' i aolutvvis T ltus r)’bmr)ﬁﬁe) w

o cc‘nbn?,w,o/(’w»«\ Q‘cw /W\af{T s anafvnfme}(’“uc 90(@( i wlune

e%%‘ pottoms g’: T Cwég_ we con cnsisd

o) w“n) | ot
WS ) = %' Zi o B¢ opEroS
3 W\ﬂ /anwu‘\‘ /QQA%E (\I W‘-‘Ud aNL A J/ﬁz( -b—l)-(,uu
" \"(\7 \"\-‘ wn)
~a (S = (L, e L, 9, . _)Q) where A
—_— NS SN—— N—~
~ = measums e xlewt
Fovemetamce a@ Mae e dap
an = e N\A&i) L‘j—/ O/ -= - >Q.) wm 01—) =
) =
3 Nv\\'s) (i-/'!"/ 4/0,-_,-/ 0) 3 ‘/2
" O 3 96’
2
@ w £ v Sorge
m — A/—'_ i SL (% 4 < 3
W N N> 2> /Z \4 -
-f\/ .2
1 T £ g . -\/ -2 4']
s (B, ts T qv) S E\' * (.¢ 4’)
cn) o _--JQ
Q{T T>0 ) w = W (£~ B )
(Y\/"—/4’

o SC

Lebts plug 18 X[



t4)

.\4=1_ N\/\‘;
sc
1)
e
/1
|
. ‘)VBL o =
;TC,"L c .t ai



wE o= T WMy M-Zmr’[&gwwt\s(g;w)j
¢ .
'bt(?ém)m[@ai w)]= E\S | Vo T 13 1)

2 %wgl) M MV
vV

¢ RBE(mwr) - §F

fanh () € 3¢ "
= > ’VV“,(\M\/ U?[Eh§vj —_— ‘%Z er\,,W\ugrn)
l.A\/ N~ pv
= @/\_A/AL
m(T=1)=0
= '\L\_A)'é ’V_\A’l Rs ?3<;L mwa%w\“% W =2

\}sﬂc,O.M/—CK“DCVWda amowwd /\M:Q 601% L= & ce4

(0% \jmz-g_ (cstfSWb Wit e W’I}\wf W/ww {k'

- W W
e W o il 2n Muf’m)

i
T n

HS rV\’V\ ‘I’W o:el.QmP rﬁm%&%veﬂdw



Now , W selukd ns o A %Qgeg\w\&m,bd canoholots
ool | Amo weafnomdlromlc’ﬁnm,@“@ R

w ) = w? ‘
e e Cqeter)
Aw B

\-\wwﬁ*)f’ AL \
rapd Wy b ez

L ol ,A/“ ‘H(‘_’f*) ?e?\t-"e ablktth&
Ci.e. FQgiﬁW Q}DGUMM)

\N\) o Hiree dushimet ej%mmamm

= il dwwdg ot ke b/f\ T 1.

shedele /ﬁlﬂ T >4, buk o
o.nﬂ)d W =2 \s s ke

)

n  odd shalale ’6\"’- T <Te

m =2




ek - (OAD  HDPEIELD MRDESL

oK e\g-\_

WQW‘ (e % Qw)
S (e o gk BT o e 5
ayw'dS uw\e\' N C""‘a $\F—)
H s Ko "ém) B
’ "‘) S \/f(,c’/N )



INTERMEZYD | Sk WoDSL

Amstandtre o 64%‘(’ .ﬁau.
O R v% mv\f&x maqfukk (> *+ AR A ag.oew

g wihh maﬂi\rwmiu‘)

Dvmrw-oie lotus

= ‘ = - e - ey - A U‘r(\?,j— L ‘
) ToN)

O QT}Q W%\‘W"\

A Nuweuas
‘,.(,,iju‘mwua{ wicke - \ssedlis
b © ~ V\r(%"z) wd Bk et 29 R = R

wd Wb Sow 400 ¥ ) =

2w L

Mo ey <] - EL<M]E T3]

Sk
sk - PMw
o To He e
(Hecs: 11> = B == 7 :
— = c’(\HNQK
\'yg
%
_@“N
: c
. 2 EI TS )
1‘,J - -
ALY > e*Yﬂ*NS
[ = N
\Nrck/- (gsefrs
RN
b ‘g, €
s Oi0,
:-‘— Z [E['LJ] Eg:\'«;)’ - -
2N ) . L
] V >

-\

1+



_ L = Z 0, TS & = S:Gje > 5i0) ©
ST all - < S I J
% =
T sk, 1)
(8 & o) W) —&B " L.(r) L(r) 'W
QW T s S e = o 9
= 2 z * - ) ‘U(H J
= 4,J’ T =, —
A\ ES -
————
1
N Ao D P
PN q_\g\:ﬁﬂ ,\_\31-,“”
" N
oy W) Cer) L&) '\S
P _EZ T T 2% % e ]
F+
%‘L O\IQAQD-P
W) W)
Lot 2 U & [-+++]
Tow NI
veoauNe
, wY W
- & F&‘a%wg G ‘wo U(j e ()

W[ ]
4



6

nst /c(z,@a.,

= > x< aften vﬁ-— A S Cun

uJW ‘ | )

Lo _fou GSCWL_ 6-60?&/\, - )
C
ciwwohz,ou

! - ( b
G- o G
“ 0()1’;3 Ef v \,u'\f\' S
~ S

A-

/Q/MLP/V\ — “E‘L%3&~i%
s+ P p a%(%) @

N 00



Qernithed bﬁu e *6313: b‘(j A,mlrt‘/\rxeo/brw

H_&wv‘@\ qk/\p[; M mA(aeA;w‘A: S

\]_f\] 1< )

< : o~ WieL
H, v = - £ 2 k) o, 1 o Lo )

~ 5o _Nak C Zm S
(s, 3m)= A N N =Sl

N <]

y wib
N %‘EQE’%E” E = wb Joud
~ (= ~
) ~ = &, ()4 A
Py = & oy o A (1) ) %



- u,N C 25,52}303 [ 2. o ((*C“')g)} E

/dez + 52@30"‘6’ (GC‘N])

I\

2- £ 2 S _\ %_\E. Z Tfrd\o'(@J 4—&3 mcfj]\@t
% P \]—f\‘ a<| —

,'/<\) L v<y Y
Wt = ~ -
~Fw - % L =
\rL_ S . Z C0;\— < ]
S i SS9 N
ZE[ ZOOET° 2990 5T
ve) _ N
— L




P 2
M (MW S
— At

P‘[/ﬁ\, 2

o ()

/H%Ux“(a:r 7)) = zﬂ/VP <CM))]
N-=>» y[ 4’)(
2 [ 4 - <”la;r > - 2c) + 1Cz‘clw>:)

— 2 = eustat
(=) D = K

Cques = 29N i
- gD - 2 Aawr?

by reosvg O =
_ ﬁ[ _(q-q)> F L 29 + 9
4

- B [‘ (Car ) > * U"%)lj
4



Sd - Gzt B Segeeh (BT @]

FpT(e-q)t - T 7))’
I S ‘E_ (a0 Dy 3F
Q 4-

% o Wcq) = D (q-7
N D9 ! (—‘T &’)
wky Vo sk ST

(P <D : ole wl °§rh’) b Lt W il
/w\&‘a"”’( N

Q= /Q,gaz4 E%GW%I\;EV]] {_;sj U/%)z

ok o o) s PRI EMT

g
,»«1}2

pooe - (A IETT

£ !

oy po-t |
_ L,[:—,/ w{%ﬁ‘ﬂ]iﬂf +

BV G oo






LW GH - LOAD HOPFIELD MOPSL

le twmran 1 uw'vaiaﬂq %TWM MRS

« Cootmenor X HU ‘oG ﬂm,a mafwxrwukro\‘c. Vd«;ob«,ﬂﬂ% it e leuion
P(l) wia fﬁx‘w‘ﬁ Mmomods  comn e cheen ~6u-r. Ty wi Hsut Ouodh faing

ak o*om Cruw v VWoffwvﬁ ms Ha TDL

ot roaudh bt " \pa(;owt:‘»e TS

ca;zmove% ‘42
Yo rek v evol "‘TWF"‘UWJ

nﬂym o ol 1T ! Whew wmbewsteol

o Tt e com rapie M ooumeinmg k-2 by Gawmnom vechvte,
o s M TTOL
itk o Mo s megy o AT T

24 S 1,’ 1/"1SN g.DL ~ c/\f(o,'l:m)

—

- warked WL wemaderd bt o W wmise
Condienves um conalusesl
£ - Gl U [ I A”
5.5
a z o gt bz =z o
lu,%(g—):g Keﬁ.'%_' SO N'ljy.)i. ,(

2N

i
BT ()] > gt . naquucied
2N

.ﬂvKrj 4/V
: T T5 o j
%z -;/; ﬁ@1%ﬂw¢5’g'§;1d () 1»1)1 N o
’ Z@u)l
£ - *‘LE%%:JJE[’% ot
Q\N"M ) \Fi‘:ﬁ =¥ k-%rg‘) " &_/N-K ;»‘Eo&



Rewranle .
.(cpMonmaS frost Mo b

‘,x-fia/aa M one /";)“ﬂ“%‘“?l“
Mot s \'mgﬁa-una*w (\ com opply
R e A

o WF”’* ok rerloukut chall loz_ usted

ZZU"‘G‘(:] fo K Lo ~ Leod\ cosac
o Lvasaizatim > %Pwﬁ,‘ ww;\ e ’?)WA

o O(N) nwunens /MNJ
lm((a&d? Kok TLC

Ad ducdro\miber atalei Lizse Svt o
o E%wm& ME s mamdotTy tn
Vi aﬂ,boo/h;w 6{; M ww‘-&m :

(Hn(cr‘/ <, 'f][G) =

2L
= -t wy - (L-t){S%NWH.
pw

\_r = v
FM - Like

-t = ghoia - s [A?——mm

N

o

00 o0 o

N/

A\

~ A\

S0 oonp ©

N (pe.ost) N (py, 59°)

2= Xy ;) §=onff oo

EL2]= prpy * S OXCY

\J oL ‘[2,] - |"X2 0_72 4‘\,‘72 sz
+C3x2®72(41—§7')

+ B_‘ZI; %}kzv\‘]

/

N
‘B«M‘tﬁ $q



- %‘l, v
a&
M

/
\‘J A/B,Cﬁlﬁa
fo | (o heseme e & {)a;\,\raué'x;

u?aﬁa ﬂ‘a’ geaOt
meeﬁ/a

Y S wi
REC > OV
e Wi

\b Mg on a (m))cirwl’oa WeDIUNL
wy_ (0)

® 'ZL(&GCD/Q\&LDJD—Q
‘Yw Cdcmm«am wesw 8 :\Dabl=f— =
LZ5

G IR



RS
R= - 4P s Log2 n;)zgaw&”\sﬁ§1+ \H(T?Y)]__;_Qna(i_rﬁuﬁ))

+ o&[’”l _ wp +"‘_EJ; (5-1)
2

2 (4- [’a(i-ﬁ)) >

- MG |
\N‘IU!NL VA/E a,w@\c\ sk \oe ek eomal /ma,wvd’j} %J-g W

28 = T E[ & trh (pBSat g7 1)

2 m

9 ARS

94‘ —_—
oA F= P

[e-pla))?

T [ e (p R TR

=0 __)

2P

Rews owke
A sC Q. ouenmelY wndl

e fs Lﬁ'weckﬂl») we recoven 2 T e
\’“J »w‘rb‘ub fru e

‘\‘Cqu/TS%sWUL mmgpcoam wn
o= E[Shun(sw®)) 9=

1,,6 AGS s RS

o Qe _Qeast /)SW
Sdh&m yow® (ﬂﬁ@)

we do wot hare a sC < tmi; WMSW"U%
? s\'ww Iﬁwa’lm GMN/QNWa vaunalles (/N"S it au LA C Wrm/om)



’rm%tmm b%wug /%WW « pumosy -
@quAMVm? ot LT Fa&@jicﬂ tuwclmrnc ol €bﬁu’v.)
SG

o c
0 \ O ‘Tﬁ"“g MW i s S

Q
o T 4 Fom o T
@) 0 OW‘) W Vv\l,cro‘)’\lk"(' e
) a
4 o e YN §
geiet§ E“N(O/L’N(’-“) b (nteie)
0 L

- A

(HAN)

N/p _G:G{‘a""-i&“




| eten (Y S /Y3 eﬁwk\:alm»u ) ak/f(ugo‘funct/ 'S & WW&

‘W)&thwmwka&%mwwmsw
ot W‘,Q% ComStolrs Freauwvuesh BM

dane chear g Mu RBM,



RE STRICED BOUTZMANN MAECH NES

RRMs e arollow, [fwof,QmaM, ks

e arctu leoon %W PBM s ghouvom luene

MC&ESMW#aJ*WWW o

WVM{’S (D"L;),(,'a-ﬁ_/,.,- N CQOQQM (o) o
G

- A

/

e courat /wu,a wgually ek oloSemest
Aot omd a b ﬁ,/akoldﬂu wuts 1?\1,\/ ‘4= 2,--, K
conmected %a weA?fw(" Wi Exlorral 6%0_9{/ man B p

T St o At wits o au RBM O dofor wnimesd oo Hrn

8q bbb P8 WE) = exPWm eLJ
%PLW%)

UJ'W) /UMW mt‘fm';M co2<

¥ ()

D

— ?%vm- — ?—FW Q‘V‘ zj Wep \719%
W & l\Q“XK / ¥ & L‘@NH{ o Yeeaded o0 ‘;a/\a/vnMOt&

-



Nawe
BM -
Croo\o. ditre .

A@(JQOHVQ -
ropstogey

16\1.‘3 cn e tu e bf-
a ponads
ﬂ) fana/HC rwubob-Q
TC‘ be —\—mww.d AN SMP ot : ( EI ) [
L= i guomels -
’Va o clion Ao | ‘
quomelli y, "'wﬂ}w ) W

/'(L?(P/Y)rvo’; ’Y‘Z YW"Z’Z]
) . Treoa vt me
“/rf— | ‘ fVVl@ON\S r‘DO S L
eu’,(rv\a W amd 9‘ s +
e troo\r\o(,o.ﬂ(, aA \ 1,,\41—7“76 “

Hyslvu
g\jmewcpi o\ ° \
| .
ot L‘ﬁv umolie M mamar Q\OH;:\KG\%A—
s
1 wir - uk
a(n’\noowf'\. MFWAMIW\M~



Imbeest i RBMS

‘1&2 wzod&dﬂé'ﬂ['ﬁx\a‘mp{_

RBMS,WWLM LQike Au HWV, ts a v
LBorpmsrnC ores Ll T

a%aﬂoml@& l-aﬁk,sw Ay play on o
to toub th\m&aaﬂm of ML

Mcfba»d 13
Tub_.'ovwb/ucc,o)

Petle ‘13,'8 , ‘708 .._.
qu.bb\: \Zo.S’—-

Menarrom 19

—_— - -

e RBMs hate lecem dhown 10 loc viversal oyt WakTIS o

dymehe [FoP: didtrib ., givon a Ay ciowt T uololon memls
us remdt dweko Lo Roux e BougO o waa euldew
Uatrawko‘s uoew ' @3 and Lelln WWS_



wnlenount

' i« b0 Looore am
S I (whtiwstely) Mt ade =
pakei Uit Hirtlubion qUesg) ek 7 P
= gaﬁmou/r[rw,vt/ufm%

aq{tdoafn';/e"}"j c[“‘“)/ Mot

Jewb
u(, uuwre»\n'%d baede we _Losiu

W‘Uv@ Jrewthn -
Wwe wank Afu  wwodel i i ek

di sheeilwtior \
N e k“@""m“"ﬁ o mmnf:(/-h,a Mo tecashents | Tudd asrumt Mok~

F(v/e\) Yo mewne us

o w‘awx\;zo&,
cd ve=4, ... M +w‘m£fv\€) ettt
e 4D

zo° ,

=3 AN ST Jﬂ/r\"'tw}w

¢ 12
»x € [o/ijL = [0 .17

—

sc‘uowt ‘z«cz\-wu L, U 28 V«‘\ceQ.
eonclh ‘n\cc& or(,cua scokle
a 6 1 9} "'/ﬂS

~ (73/‘&)
(z.%) ud 14 .

N
mcast AN ,w‘oep(»h'ug prfac,e_ to "t—cgi—ik (S i’i,*'ig

lo c,srw\om qQ (= /2) o Hh :‘?(u’/%/’ W, 9)






Pw&;wﬂ memm

mmcﬁnb <.t Daqup = wwwzed,

C,f-m,dxwz{ro\mmb

AT«*G --& 928 A8 = _s 2D
9}3 A

whwe & e Me /quoww‘mam;u srcf(k-«fg_

By oYt Mano

e wo@L darnive el %Y Nowee M(:o\wwa relln - polacchy NI
Sty oot @ brmimy A

Bekd) Soen m T L A TP ccmdimg to Hit Eo2C






,\:,rgw,e\ ‘W, )

v us .

A)L,“g,ewo(mm 44, wob a/wxb-v?wo

B) 2 Roqpt¥ )
2 Dqyp) = — =, %& q(8.8) = 4P

A 2y 2t

2092 w4 9—5 %E@%‘)
= = b ’Z C\('\S &\ _ EE/ — Z'( e
2092 e / 9 A v, & Z

i Jwaz V4 91 v b Z
\/Y\/ \/-\/_\—/
W e
i L = [/,]
E”l[ﬁ/%] PA
whow A= Wew > 25, - gl
9 A
A-Op > 2B - -k




o [,—/v‘w&&““&ﬂ
- T g sy - = BesERE Jareo ¥

E(s) = o
ve | 4‘<J(\<~
Al - L e - 2 ekt g
A\L‘j% ANV S CMEA‘)
B sl corkeet
oot el gm ont oAt & i
P ks ! oo ] it



PC\I)W(G) = 35\;@7;\”,9)
| FEp(W®)

,\560\7/%)
Z

N

SM

Zh (W )

'6\'\ 9?
= 'P_[L Z q¥) =~ IE _ Z, ?Cz/,)871
r 2 % 9 A o, b
spg@\v)

Goq vh 9 A
\———\/\/
- 9 7 e
£ {Em LB Eel |

Qo
ﬁ;a:: e roale (S VWM er“’{.al’y&'
The (wadr ond Mu cecond wmowents (ot -eveu L g e ot A
poluen  srocenped~e <t wluMren jfr\xwyv@}»ﬂm wap
pownpled (feomm A0 et oo,
Tk (S, e HosS 2OMPC_ Morne s mo ol fferenct loefucen sl conffig).
<omnpera beom p amel [rem q = covssioveg wilh goverol e oo



L s
s st

[ = 2oq possA) |

p(aDef 5 A) = T p(di;A) ==rf

F(AADAR) - = = Loy p (DL D) 'A:w%;:a*icmms)
M\ 1=%

Moob  anaxi WA A8 oNSS

gotes i ko eopeck Ao HOL

ot (o Wttt oy AP

@ ehuoen At westd ausl

Yoo foct, b s eosy
o Qikals frood  of M kel S
dotn oo wmgn T oty S
(D AEmemiTn) e =L oUW‘a'“"
Joker Gates bubis > w1 cluckal
E daker Ep

=D AWL‘.L, = ‘Y] (L '\Tbe\tt7dnja - <',\r(’_g\f‘>wo((& ‘)
\/‘\/\/ \-/'N
- Cm/t-mm[a&

N
/an( o _exleusive oAl TN @WWX mae g

'Tﬁug OM.QQQW\%»Q. Nnen
@1 ot o aonge You fvw.aaﬁw phoac . those afpx
cown le s vneasesd waMroHAR W&L&M mAM;‘yO‘rM?_ , MQ%M

fechwiquos {24 walivg

Haok combime bolfh L
vamdus fpems of  omwmpling [T B ke e
walods an basd o MF APEX



coNTRASH US DINSRGENTG
~n ‘ﬁ,oaficc/ W"’Lg— unlerased quemm.e,xmww@y_
/&—M—WW’VVW’\A?, he cow®e U/ﬁ—w\ MW‘W \L‘Dd&nj
e RBM  nwwrs\” reach ﬁu}ﬁi\o’wm Vx/&ou @QAW&MCM
com e S MA\KM?) fmr TS W r,‘wwlaf;‘c\d;a Lm%

- a,aefrvm/ﬁ\ﬁf /Aa/w.r/&m? /{,eohwoluﬂ/o Py e,% m'/SkP o
LT S O e S AT <L obl\/euamc!z_ lpe R A

TRl T comelond MU efiimaken SR
s A o 0B8N contreadsie Ui Vst ou(yrmmm
&JW@L hekueen too =L QUva?]Vch ;

\P) —Pee (P lIP)
Arciloukved L 2 MankoV
ol i lpukian amals A 6” n

Dieie ( Potake
W g, /r,v.(n‘M Aox M
A;,N‘,Haﬂ%ﬂ/d e e St
plhinalivg,  Cpldns  pownpt™g ateps
L PP e Dkl (B 1P
K <tomdand L olpjetre - Talkrr9 10 o(rvw‘f
wanemnts’ ebdept\re ’BAJMW
Eo [Em

AWop o (& T RYD doke ™ € "ﬁfeqopm )

Ao n

—po MMW

wWhea w5 oo
Me,t,}'hb

s ML LXPW

G[(/%V/ axak wodll  Quintlb - comall ouh .



foweses, At Ahmifret poogechos e ot sty

undarstoost

B e T
o ttn dakast wsl WL e mussbel o ARPS e

steovefy el potoudial

—

(. c«po;UM N i itar: e

by Bnding 1o ool prosung SO

00e. h al 22

. s a.PcD
16 wtaaﬂ Mot yune 5 penen NOMOVTS 5 €

treQeman O

of o e eujfer fem At b

oo erer_ e lororo 4o Od&.,

VIOA. oA MLOFDW

o gpracsl , M finest T
ML amd Hus B s @

ey Awell | e OB S “pp o=ty Mwa o
Hous st oo ooan e 2Rimimolicl g ey @LSAWFW%
steratusin s affuw eD Ve, WeimG CD aeom g holasalltan p



whade +*OOU\:’YW’V\% aLKmH‘C\ms an Queial ng;\«f, RBLeotmivg
Mg Wt wal o doseiphen i Rordk . Statirticel peion ha
beer med [0 umdsmstamel  he Froau’ wmims) ol CS e RBY]
(Dectie et ad 1% ,118) awel 0 daelop sbratesyien o ompese
Aompling ol tras wimg 4,6,6;&@.,\03 :
Wowever , use{ul pon fprimakuen Cam e

aﬂfwaﬂlrw/a/lﬁpb A“M(Ya /co.%/w"\s,w? ra/uo,rwW g\ootu wieu |
i ,chumuwwwgm/fcuumd&s



SUPERIGSD AN UNSUP, wCBDB ‘
Noos we it A HN <D RBU Al ausl  wolice Ahnk k does

W mow 15 o ek Hus Ay amd wwale Al ,e.?uxvaﬂwuwm\rtw_

My g
wA
ziwgpﬁir—uh - tZ;_ gP:L,,-,K (,«“m\-ow%
“ - b A=41,--,M
EIPC ‘\/Z,Xoduu-v(.wu
MmA _ w wA .p,Ar — Radd (2 re [°,ij

g - S O X "~ )

a4tz ( weordamans oo

A P‘/‘QT _'Ih’pw
™. sz el zE = TEE
V\l w A
W \V\N
L~ Yg{-%k/m
42l kol | breck each o
il
_32.9\. v_rs VU.QLDL Xe’?{
o UM
= s = E_M/agyo\ e WA
j"'\ll - _I\K—%: a > . wxw



Frert b/ew/a = rrwvuwvwi Gise  whaat A amaloopd

RRM — N (s Q%fu\uh/\. (Jowow ~9\/ow fmo,wa _oddew %)

“eéﬁw )chu.n/, ko ‘972
MMM A—elm

' A Q,/(&,OQ
Cnprat, PGJ\QWM%. /
v~
_,}-(/z"
= 2
M R?

T8 M‘mﬂ}\a“\w\“’g
et [4E S, w) 2 £ ™

o Lo ( 224" )= 2] = [+ =T

Mm>> 4 \[z—g
g —> @ ruove shaud oud Hopfy Lol
Whaw =1 each %WW (s & Pa”“""’r Pd % I
: e eong LQowo of Log
Whawe MWS>X (awd b is 6«vw’03) ‘ﬂ'\d

- w
¢
gt' ;: g L

WW\M‘M& : M;W

A
[t(’ibg) NM [
Z () Q)
= 4 v, Cv
= 5 %



(Rs)

=0

1 (v, 2) <
/’) Z % w.Q %
\"tA — 7 E E(M)z
LO{,O‘V\LCJ(JQL SERR ]
S
S eur
e S e e Y g*\
v = Ov A =2, N
..th) |
L = Q
L / -y L, 9,0 &
2 - v/ )
w
c(m:cew
doreowt— over =L

W = 5

N

k -esco.xM\mQM an &M’W&

and_
1



B 2 ()
{8
(&sbmrw”\)
= am
Gok Cmitd = =
ﬁpcszwl - Q%ma,‘drv\ cucl  ANRE
vo UL,
~ LA D falces A ok UV
\ 1
N
N wy | o= === Sekz awst M
N < — WM
2 —>




Rewncude s
o Ay use ful romidk lorgmd 1 toy
B dbrnclimwd deka W"’;s: TS e ,Q,W\cam ot #N&L ?m‘wt,fo—g QD

W{; ,b{f(—eot\& \"(L*‘{'W\M'V\g (S\MO.MBIZ‘{NV\MtZI - W(MS)
aoM}

ety % Padl. pa,ure;ws?

K (s W) T - =
b N+t b=y o
x ~ NU’/&) \fu'«é/—-/" O\
t~ = ) O/O>
avfee b, og A °
Ak ok aaovd S il onn@ oS
acSoyokuen og—,cwotdw wUANS e ﬂ‘ww*’\" cloleq



“MO%—@N(' ARCU (TECTURSES w PERGRAPHS Anp MOPULAR arRAFHS

P“QQM’M
L) R::igw ot al. VG o WM #%eﬁplm

how | awr  acdoely W'wg“’ N W A

P PERQRAT ¢ »
tho auchs (eclon  unclindds sy pered g |
acc oa‘:ﬁd’w"@

o Fwwaﬂ el
WS Am e
B . > _taoom ,0u744 ovelet o captine

ar cennech b0 ST wrze Wk

nea - Ahes - ey e oo = o

6[,'1 --- GUP bt



L Rx \‘:‘*‘q"\“ﬂa ,cfvwr//f}'awlyed mee A 'S

W © ~“Qw,c,:e

- hw(b‘d overL viow , uxe

v e U essTuas
apperud W | o
. Pogllo 2 Nez '26 [ ki - coected stadimg  fyeom Qoom_

Wwa omcuded 200 ewﬂfmu - ozer owcach iy
> ke of ¥ ogepes )

|=—1.
Bat EV&L\O—VQ%‘Q-{ (9"7"""’“‘*’“) ke ~ N

Ke ~ NP’L/_Q,;%N ?&M ~YTIRRR

6 %M'W% AT
o Abhoﬂ 2 buomn &R« ad adbwoks)
e
we-NTEZF [ o]
" P T = ZAX
w ¥ rse,aw\iap af%aULXV"' ! =

 Poviee 3 Nredshownts tgp (P o) oy g

Ao}xjm 4 L ‘203

SuPM—/UW Vuk‘rumama/
\ sel
EXOQC/M: tL’s\rvu-ol ?oﬂw c,dmows wir i\—‘mafwﬁ-? | iy
*r s ey = — )
gcoﬂ)uv\% . s
Mtgakion: o Aw % s AL tousor T oo

awwm e%u'ucﬁ»o\ks WMWWW

wsMWaccwlm

Aot mbmmm%n






WEM‘UCOM,M/QWV&MPMWJHSWSW

Cour MW fo Mo/&xof/\uw\nm MAJT":':; - )
\’) 4 ,31}/2’ FN 2 ((_EZ—’- ? GL:J f(,d )%}4,
s P e
Lo tm 178 REMN
. ,(,\,;O(Y?/m~o—vo\/€/\
REM
= 4 “—N
b%‘ T ;:-Lg;k: W e e ;P N _E_ = oo
) 2-
v
] Z; 2 - <
J 0
o)
Q
o
0



o & +
a, R

K ~N o ol
v) a:P,i
w\%ouﬂmp\) Ar< ©
vi) a< p-* < o
a>1 4
Cﬂ,soo—,anaL)
A< < P=

T;SW\’&?Q@H

*@Q—uﬁ—a_ccy.(ﬁl’o elaummu/%w—ﬁnom& J’@m&uz—woo‘ae.mw\v

o meise  SooUmy wie N amd O"‘Ve"o(f"‘a u DL

%Mﬁ»b\t o,;\g\uw?/\ﬂt ) ,;6, a&é?”.l_/ we o m\\n\a A /‘(Qdum,o‘\m/t
_eucoolel '03 Fom"‘”s

MWWAWWMW% W%Ms~

—5 W& W /steuo.cag el dom %) wk’cc&o.ﬁ.
%pr Wk &Mm\n,/w%\;ww\k,'\)‘\’ o kr\,t\)?ﬁ() amal ﬁﬁ,mw WO






TASK . MIXTUEE DISENT ANSUS WSNT N ogron . Pssamdoll
kaeﬁmd's @m 2xhiln t m(paoi(:::{ ool Bain c@w;i%e.
_ \ % S suwn L eugii
or [=3 we dﬁ%oom l”f”"-mmaam'D Breax ~Tergemghu 2>
L=3 N
Ny (8i4,5)= " NZZ Y TP
pooa,
= 4 = - x o .
6&0}1" ‘1 ’ (,‘&) ot - A 'YW ,,,ano\
A at k- — W w” LS wite 2 %"WW
2 <k g ey ST N o s o
M&OWVW‘J’



L Mo dgkeckd slubsn S W disowtomppl o
Cublbfe ot per feckty shedole, , sousitive on ot b et o
(who | iplangut comi Mﬁomﬁ)

Mol Wugsa@% e Mu or W‘?)’W Iy T%S o(awcg

etk mem)rets whon Al
wode —  Afws TS o WP Lounsd ,6“

Gt} Lo met lene bl AR eheun U T
N ta'\,wzezt /(YVMQ.Q»QJA _Poaols Mu. mw AT -
e MCTLL



