Leclune o

C@m/ﬂéor/mfe Beldte //owa/j/
Ja ASEP

: %@cmﬁ TASEP case - @ 4/&% u%%
Relle ejm,&w and Gy cotuilatson



S M/;@> a/yf ppbbay

L Mb Mt <«,» / Lt ) J%Mwm¢ﬁ .
B z<e/

Wm«" Moatise M

 Thvetihim f/% %&M i trcodid i e o

._‘_.. SE— PR .

N f ﬁp % /z/g/f)wwxw "

 Potson- Forloncnt Kttt q
Wa/fﬁu&ymv@ecw/&u ﬁ?gfm,é .(0_p ,bjéxuc{a»

- f&‘_:‘“”“"?f“'?’? o ejenwectn f’/ TR ER]

. N 7; = ,Z.d_.. 'y;_ _E,,E,é, il 1{/ ks Z e ?—E_eé{; N
&

E
Rete)co

L Vet Bn e
,, _/Wa oscenie MAh?aM/ N

//’>- 2 et <va/?> /yf>,, . ,; S

) o ,&%J W{w - B
 <Ve/t- £y B N Y

_g
e 04;_ (Y’/’P> Z/”/(f) 1 -

e, 7. 7/}#/ > Wm b e ;j.,ém? e

g S D

r/‘?c(57

7'/4:, /M u«f /u&na/ém ,é',,,_,c P ;‘._ B E,}_J«Z‘,,ZZM B
ﬂe maﬁ#bfd S J'M 2 “M‘*—[ e ,

A.e. %me o%.rad léd 0 a!on_.
,%,Lsajﬁaﬂ'E) ( z

%,aimraﬁc“_g-ﬁo .




— ading: Aorne”

IR B A 4 W, e /on-«//p/ 04?"”‘/43,&.
e e S Mty Al

e e fm% .
. T 7HIS cAn BE dowE, Miomy A 3*% TN

P, #J - )
ﬁ’ddfmca/f //D&M%eaéj/y /r' A ,&,{M} “md“{ ,afe.z(,/f.() A:ﬁ’" )

o ? “'jlz‘Mm%M'd“j““ M A apd K
BJZZ /4#5,4 7 M( f%u?“r?"" had "M"' aw ’f-ﬂ-:z/w/g ;::;Jf.g
./ 5 = bd
*M&ﬁ(,&n/{gsf ) ga-ﬁ”y /% Q,u— ?‘f /_/“ 5 ; / .M,%fu._mg:,t_ £

7

fﬂﬁcfﬂ/&y A TRIAL Forr %, /QC, WAVEFU/V&‘?"/::/\/" N ;2{,»1.7,..& o

) 5mJA:¢DﬂA£»{S’ N amw%p{/é setot L. o&m Mew% : T
_ . MMMM /M/fa? /%)_ - /“" WM

| BosE. ms[ (Lsh- Lafay&c %3y Ry .___Za%f} ﬂ,ﬁ_‘? Z.J‘@-z.) y/:_.-g;é

B o o ,V,(z/f, .. Z_/v':) _/V'; jo__. f Wave A 77&‘7 o /gé‘—eva-?‘-‘ﬁl & 9, &<°A e

v,4~¢:: (136%)

75’&? applicoteoad Az B Evnetoon conilonandeg —2e Koo
ey ’P(_W /,v /?nmllm Azare. %,.wéaqg /,&#oul)_ — —
S - j/d“"}%“"'-’“‘!- Taz%w (HWVM'§ -

/jp( CLASSICAL /!famLSI , _VERT_EK MODELS

= ('b-au‘cx_
3y P J
57._ Wﬂ;yﬁ /:'Lng/a) CN YANG , R BAXTER 4 /T faeeclern” %J
N 1 - W_'&aa('g:rﬁaﬁmoawmﬁ“‘w
Wohom sz _Jf, wak ! THE vans. BAXTER [7.

RuSSIAN SCHooL:  [/NTESRABLE SYSTEMS /M”%emé
IS PP ALGEBRA
Zr““”z‘”’) l. T/!“Zlftyam,{%—m ’&«M, Eaéeﬁf&u /;:o /30
a —PfuaNToM GROUPS (- DRINFEEDy— 20 Spovame s Mhok govs ,-_;,-;,»r__‘;l

N'Aa- dLree

Téyfg ¢ acnwead Aol om comBInA T5RICS , SoOLID 5-1-,47-54, Kowvo errecr—p Wt g, Tevelld

Hus.cmz HOD.‘.’L
STRINEGE THEANRY [f Cootan &...  wracrsr . i



o _ (6ORDINATE BETHE ANSATZ féb /Z&
— | 000 ASEP s a,/m}

- F~p Apdee
— e

| _"a%«_%jf}ualm'f} | 4 <p(,, ,(zz Faw T <[_. &M—_yaaa__ ''''

o 7}4 e /M«/&‘-& /uwﬁm e 4 M% o : o o )
— e /z%, it ) Yl 1))

o o O N |
- __ f — . ? Z [%/7(4 r//, ZM) y’/:e ﬁ, Rf,\,)]

R ﬁmmma /Lu)[,ur.ée.pt m_mAcu Py g‘%!fwé x (;l: i

S /{ R o Ak had ?}wf <xj
— ”._.7‘ aemanw%wﬂJ WJ‘ -

 -—- - Ww_ﬂ,%wco(h ——

) __H/&_Ma/éna/%a,oélawéZ%é-u%’wf/%é’mzﬁl—“ﬂ///{a 77
%mxy%M%Mx o

o L'r(xr,f <x <Xy L ] -

- Hew ko e '/W';;aécjc. = % g it Mok
ot tgy Lede Yl B

A <X Hyr <L




) {9
‘Oi

NSATZ .
i 7;4/474@,(;4,%& ‘/’ﬁ"/‘ﬁ”‘“&‘
e ot cnbecncting WM/M/MM%
Here . AMece ane wbecaclions. Belle 5 cotea
wat Ao wse Menear conilinalion %%M—( warves .
Bd“f fdwéfv&? ffdo%; N Myyyﬁ&‘a{«. %/%n/,é'w_

wenes—; Ahe anbecnclions can Ao Makw il Accocnds

{Vﬁ: AM/wm% 4/57,,: /ﬁj ,{/57%: m%%/ﬁ
Qa Sm%ﬁcw&a& ma/wr?, Ao /\/:.Z/wr,&c&a, e
N= 3. /‘W»g?,w’//ﬁa(o—% ereral N code .

FIRST STEP N=4d //.fa%%w&wémam;,’f‘{xél

[%[ﬂ)= ﬁ }f,(z_/)f-/}?—(ﬂv‘/f)—//ofy)}fr&)
Lo ooles ;-r a'/pw'(;, wiet? P _é_f_ - -_.//977)

X z ji
%(2): 4;7; * /3;_. 5’97_:,/’/? 24
jf-?"j-.: E?"Zf-é-

57 a/m{j, Sa’fw% &’{mot‘&uﬁo',%z,é/}w 722_[/91-f1“5)‘2 TP = {
/’)w'odobvgi condlion. Ve (x+1)= ¥ (x)

//()7:4 Bﬁ/\éfi /jfé-r /5’(1 " Va
._31'

z
L e 0:/4///‘j:)j:7“5///“_/{)j_% f%cﬁ)i PO DY AP

7 #
[Jsl >4 ant /3 )<L
N I, jf: 4 775/



% %W&M% %ca,cc a(eﬁesp/yuf% ce ca/éc“’é

/Qmaaéz %W %Mﬁmfwtﬁ 7 (e ?o-.ué%

f[af’oy’ia,?,a.c%@«/ém) Le T2 TAM . 2. d,aoﬁcaa'maaé—&&
done or ctieretle V. oxy) ALelle e

Flaed, ety Xr) = T Y (xs %, .- i)

owee  §4- 4 (%M—%wuaa&wf&)

Tocet /fi cot & e fokile  Y(rer) = THC)
%/’6)—“ /45 (avee 3= 5 )
o Ylxil)e Y(2) = §4= 1
73 13 ~(pro)|

s‘chCTASF’ M—Z : X/ayﬁr/& 1€ % <#s &L
BENERIC EQuATON [ Xo-x ] > 4 [20d L)
R e S PP

EV(x, %) = 4 [ Vatt) + ¥n, %0)] + 9 [ Wt 1)+ ¥, 441 ]
" ~Zp+g9) Ylx )
SPEéJ'Az cAsz*o;f ap(/a;:(,mcy 2 Xo= X+4

wa 2ed) = Vet b 9 Flrni2) — 4 (proy Hhaen)

/é’awﬂ MM/JMj /ff/r/m/s

/) V(J’,f, X,r) + ?l////ﬂ"f/ 'rzf"{) - //)""7) %/’ﬁ/’ﬁ‘f"f) =3 O

f//éfmm No ,dfutu'ajcuar o /Jﬁ%@é% o et
//nl‘f/bawf) %@ /;cofmé,zp( MW 1/’/14} 2 )= //; r?'.{a? Az

il /51 % & 3: - 7/j4+je - J//Q*?)




fi&oé;z’ 7/“-—& A.Q Lisoce olee ayfauf A sas ,%é_ubwf
ﬂ/aﬁﬁ?zm, xf*’/’f/'&d %c—a—w e A&srccotie A cos
;Zm&’/i,a/,aa; o JWWL Lme CONTRAINTE s - acce
PV (2) 4 g Wt xety — prg) Vo eq) = O

‘ g bne 2tels o4 > AN
ZZ“Z,,__W %:wf 4»%% e V.2 - /emﬁ,&c& -
V/fx,m; /‘/;\J";z” me feomel fos de /m/h/’w'/écm,ézfm
A apmclibion asee 53 o3) ondls fonolonds s 3o T

| : Prg (-3,
/”M/:_lf, g=0 cella Herire 53-_—_{ P eecscene &%J‘imn.’

%M (f”?) % (4, 0) & et e mnsvieaie dle. Bs coreolilein oAle
: /»J/Loboé'?uce (wvoet ee>olesspecs) gee celn cocrece
?&:t'oéébo‘tei—,b Quarnte featicrn a(wé, :
- . / ]
> “ {_‘7/(24/ Hik) = Vi, 3’4)7 AL <7 < 251,
m/M,/&AW 7’/7@ h+d) — %///%)

L.e. /fﬁ,"jj‘ of Bj;" 4{" cotsstoondont 5= Lo mr e
4?'.7 74 ole £ ’e/?,u.a/ﬁtbw ?&#m’/u?,wc,
o QMM /t/p& 'ue.oéwfzpo/yx.ﬂ Auveed 4 fm:

X1

’V’(%f, 27)= /i//,z ;:4;:1-# /;?4 ;?;,, M}

ANSATZ

/‘977 ;;:M:&jﬂa& sl il 4%%&5, avee
Ee p( 4 t5) T 9543 - 2P g)



5)

Cont RAINTE :D)/f/‘/ﬂ’u LATION .

%(/f»fz-f /fu )1" 7940'33 (//m +//449 CP‘H}){ 4.??4-:-4 34}

_b%f,&/baé/ém m-/,”, /M WW

e i R
ﬁﬁ 4977)54#79"19’?,

A

) ,{ ?“,A/aa"b T oA ‘b-ﬂ/&bu W b"é P aennd, Gigaait
Aang Mz&f Las. . S

,wé.,/a,,; -

P[R:ap/cxrf = d?aANTzF/cAT/oN e(&o'&

/{“ é-e 34 = /4:29 3z - +/4 §234

5 é {/412 ;-Z. = 424
A'I?. = A4 4 |
//VM’&‘ (j éa) A -Mww W@& /,.a.«. anw&.‘zmé)

V//Z) ADE YA, %) J/ /{42 jd je ” X LR

Cha rmines s &gucotions dle—Batlos—
/

e

é" IR A——
T3ge-lprg)ser |

=

3. o TdElwnat
ﬁj" 4 (/0*7)1544-%7 -

(ja j/fww!j Ae 3&%}, Cma-iu,vf 02,’7 /? g

A 2 sty o de o (s 2 gt
Wﬁ-oﬁ‘eu‘;,&fjﬁe) ot ZL/M ’V[)



WA TASEP . p=ls 4= 0

=1) ¢ -L 2
;(41):{-5“4§3= by (jz*”) = -—(l-g;)(r—éz) @

g ( i ) o 7/‘(/-5,5) £=A, 2
| é(’ B XA Xz Fomere, .
/f : 54 54 onr.rr:: DonpE
é{ﬁ’ _ 52 e/b '}b(pg,!/ 2‘{) = /f-éA (/’,__(5()2 A
Aiz A-34 ) -’ 045& =
_B82 3z
AN Sy

/\/___,3 (%c%a«&o&s ma.m;) AND N73

f/zbionmo a;,«,wd—m % L& T L& xyg

4&4

531/{14;11; 23) = % {VK?,—/ X, /1’,) 1'1/'(){;,,‘3-{, X3) + %[xb Xo, Xy ’)}
7 f y’/ﬁf"/"?;fs) s 7’0’: Kowl, X3) + }/'//(,),r‘.,) X.;*U}

(pHi)

- 3’%(6( Xz, X,)

L

/fa%:c&n—fj fom Abocik .
7 7

e e e e Sasne
Two ﬁa«éeé af%.uw Xy X3 F
7 I 72 CongTRAINTS
| = 3 | Tasebue
X1 Xa )(3
. x xel  w+,
W eolleseons VR A neus 5
' X, Xp Xy CONSTRAINT
Hewe i Lhe ruhb

7—@(5‘0/&0@ affg&ém : éfmwém {/‘l& .um.wam-eeol Jums
v v fecto et

VALLTIEY ;*7 Vv, x4y 23) ~(#+9) ¥ 2ard, %) =0 @
Mee x, . sbator
W,AWM i =
%7’/’4 ;7"17‘) +ﬁ/l4, 2tl) xe4) ~(p+9) ?///z,,/ %, 2+l) = © A
S . W Maﬁu
M' cotle se i + Rz X, Zp=x+4, %3= z+2

Ale ace SIX UNWANTED Aetsms

ﬁ{‘f’[ﬂc,z,xnﬂ + mw)} + ?i V) ey 2+ 2) +y—[;z},z+2,u.z)}

"4(/97“7) V(J(, wtl, 2a+Z) = QO
- //D-fq) ?’(‘bx-ﬂ’,zhf)

%)yméatmwww&w;/wfa/&%um
%MWW-MW



%f&; cnw&ao»é : m;:":wz‘w% SATf;:Z&Q‘(

Ma/{faﬂ, 4««.«% collbsiions erdy 2. bacly sidecn Bs
/5;‘% //Mf /Z«uf f Z:Z g&% ﬂmé ‘y

KW%//mmég }% % a/’hﬁﬁuﬂé% :

' X X2 X, i X2 ¥y Xy L% {8 ”(‘-‘VS
V/M/ X2,%3) = A;zs }1 jzzé.sj +

132 ;4;; . 2439?9;3* Y34 0495

J".{

-+ 34295‘}}, 1-/43;4 s),j/ = Z 274 15

o‘é‘G OT)WM)

ﬂoﬂqm&uo 87@ 4 A%&M:":‘:”Z%WM 50_2 A réw,)
| }r-/a Q2 -~

amd/amﬁs Lot aud ninsle /% m-v( N case.

L Hy << Ay o W, SN X z<x
% P‘-k(x/f) Z&)'* ZN) "f"7 V//Z( ¥ %4—// ;r‘*,{} o gl )
wam/‘

= ($19) ¥7 ) 2,004
Zo/mﬁ%ﬁ%glm%e%wﬁm (9;-=$Z)

LA 2 B %
ﬂ: % Z // 90'{4) jcrfc) ;cm;;)- ju—m) " ?2_ /40‘ JOM ;

0,6-6‘ i) Ugler) C;T'V.)

//-f ?) Z //0- j 05:;; :Pi 7

a(t) - o)
—> A /&J,émwzxmw%/égé,way o
X4 % Xed » Xp=x, Q’c-r?,

/%Mawww&}//‘z—ﬁ/e 50’“(}5?"; mmw
a.J/mM/%é S ace X Bect éo—zc)éa(uf) WMM’%‘SM

a&,ﬂ‘mw&mfua o o 1, ol 5 Blipri
%W 3‘1 M% ) - xdméfj. WW%’;{W%
% (/40" +/4 ,;,HI) 7};“’) W‘”)( ] 7, (*’) //9+7){A G‘fmj iz%"
L
locr: - %:f‘f“ /407"“’ " 7 eto Joriny ,}o‘(m) i fo Af Acs.. i
A

JFvdnn () gy + fy | N dea s i

(45 fo .r’i rd )




EYeLIeiTY andl | oN":
LICITY an ol GUANTIZATIONT. | %/ )0 %ed) = Wz, X2 )x)(
/; B R
étm ;o-m) o’e‘o” T éa(:) ;o‘(z) "'jo-ov)
Gm,cwfa,o/m-rm,é e TV gﬂ‘m)- 03—-»0?,
m2) = Op—y T
TT(N)—'N 1 /6-?&@&0»

_ 2N Xy 2y -4
% /40311' 5;-@) éc(f) '555,93)

Asar £

=

A ;m')

Bk TT=

/40"071‘ (: AO‘UN.,J-~--5.¢Q, /40: s
Ar A daral - )
‘6;”,4 an-2-0yg 8% By Au—
A » =
R ____/:‘Fg_.,.r‘ X A”ﬂ-lﬂan-z.nli‘-:x sew W Aﬂ'(ﬁmg_) ;
T e At

a’/nﬂ(mmﬁ,ﬁ %B%Lrnm deloiloss Ao oo

F “Tppn -

& t‘r‘(f)- "'.#/er
Y 'T,‘:. O“(U’;—N( A"’

;fﬁv) = (_ //) N-1 ??g’{ﬂ-;) éﬁ"w) _(P"?/éa'(n/) +ﬁ 7’94/”4}96%1)‘//*7};!/#) //,

7 Bewy detn) = (p+9) Jatw-1) + 7 7 gt fun) (rVF

p Qo X 7 Sar4) Sotw) - //—rf/jmvj _,./
] 374 3% - (p3) oy + £
Ly
;0??// :(—f> " a 7;0'/;@);#‘1) ‘@rf}éam) ~ P

AN 7 jfﬂ/jﬂ"’) = (7)) Jot4) 4/
y&nie notodioms () = 4 o7£) :;,u'

4 Nt
#;’& =(-D 7/_’— 7 3<34 ‘6’*‘?/54'4'/’4
T* 9359 - (o) dp+ /o

cr/me)

%mw :



9
W/é ) ‘/_A,Wwv Wﬂff i e —-é de ; . Q
K o cddd 4 Ao all Wa): ,ZZ‘ e

ondeed. Vturd . 2ned )s (é - 3w) Va2
5 7 7

a 4 = (j«rjﬁ) =4 f&gfjﬁs&zﬁ
(&) THhe THSEP case . [f=2 ]

Z/’ (//‘94)M= - 774?’ P~ BEERT

(21, 2y Ack Sk 4 £
'”f ) = /(/r;ﬁ A4, 4 <N

(,w.) Tohes BEF Sugs /:-:7.:—-

I\

j{f = 77__ 33 i "’25"; + wolondiial A Belle 731
?;u 5&53 255 + A4 4
—'L-
,mdwafm&mm M ZM ~L> /ﬂ @%L‘.,,@ﬂ

L= e
; 7
/m 3 4/{ o4 00,

o

M o e
u_/\t/}ﬂ-j - o - q 0] f’éa:‘z
erq - 1 4 # - + + £ L
o ﬁ q o A L4l
@ 0 0 © Shote 4pace . €'0 €% @€ (L)

Wn : 5§/ ) 531/ 0_:
Ao o (1, 85) 2 (4, 0 ‘Zé’ﬁ,‘.ﬁ;(@
M'-mé,c'cw : §+: ( ) Gu.owts a./a«éué af:—o&,p

: ‘) ,,ao.a7 s il {

TR EI

-
M. 2/ o A 5
=3 et Gt-bj & ;-4 =Z :‘H+£j;'_4+-—/:, c!—-f
o S N A

A= /b Z8.8 3./

/%: mac-!% Heisenner 6 ¢ /03 EL f/ 4 ?
[ JIT I /ey /"‘fa L - Sotved BY M. BETHE , v ntecaT W‘.yfo:u NTUM SPIVS m‘a/f’( ﬁ
Prg =i M. e ”"‘““‘!‘L ‘f& ¥=H. }1’ Mf“MM Pa A/au-Hmn/rMM‘/.-.f.u_g\

3

Rearndle b 2d a /%mo[

S"‘ .S’+c.§‘3'

SHL LS%'_




EXACT CALCULATIONS IN THE cASE (f TASE?P .

Fntboa z/xayf,tm% L Bl ; % Y ’f%&%
can Ke

//% TASEPcase m::é:il il e Ak
% g;wue .Jmmmafﬁf m,yao/u/ﬁ%@,mwm /A /'7@%} o X P

W?« ol AR JTABED B%/% Zf:ém :
Prar TASE

4, s o A Bel 5/75/40»«1—, 0")’ ((//1;&) o 7/——’(44.(53)
%m%/o 4-,_52__,/_[ tie B =
Fé Z,H-i
/lfr

(A+2) " (12 ) o _ 24 Tr Bt | e

J’HZ}—I%
f/{ﬁ«m oa“.zﬁ? o :rq,ww@j,g;

MJ«L 2E- N2 2T

Floccdue, 1o intoiny How equntin N.Spf/é MM@

CONSIDER Ye € M/{%WJ7 éﬁi’) ///-27) 7

= U-Z]° (4+Z1" . A ke se ) j/ Cops-T0
a%—uazocusm% CW%Z’:‘%&K@ [fcyf’:}_’f /\“4 Jd,._:-c’rj]

CASSINI oVAL S
Zn

2

Zf"f’i

0{04& /‘/M a,—w74//%e/qu 9(/0’""36(/\")
C: A NS {4 L) & e W;w



Moo, 4ytoe Ao J%W&}/éﬂz ?««—a/t@v } AY) =Y hhere 2
AY)- . 2% TT Zapy (-1
7 G(J){v)a-/.f
/}m% i fond cpuiatiin, Mmbﬁmhqf ¥ aual
9,7/ Mfw&”? M P chiocee’ st c: 2 (Y, | - —-,4/-:‘-02227 (%)

oo’ (et feoved) . Aot o cocticee et strirsy o ot of 1.
T Gt B (1) bl i fol ks rausly .

deﬁm af% GAP. e A cpsnlie 40 will Rold) Lougest
: : e fe 8 PP
A,zo&,fm /hé.”) - A A7W/ wbicaD o' o atode 0&,

Z //ﬁa/t{_b-r’./ wem 4, o) %A/;Vdm A A

W oA Mo Mous e ace
/H‘/)=-2 77 %=1 jwm/% ~-N_+Z?
/"” :g/-f‘/.[ 7

Lheic ot can Ae caleode mpﬁfm%wy_,
we conmAet anm)(/%a/f emeirclis +d  poeckdl ok Soa
uh‘/{?a{mo&f’vﬂa&% LY Hrools (7, 2. o bmicile )
/N-H ) are a-u.é.uo(e

Let L(Z) a A a dovagor 5/
g Lty

ot e call P(g),m z) (|+

»
Thecw e Apre Z/fzz _ Pl RiHd7
2 &rr j[ P(z)-Y O
47 _@,z(zdz A u +Jz‘//ﬁ)
AT k=0 [Z il ks /.’?ﬁ[z)
v\r,&(@

w,!a/f LfZ) - /4.’{'*; ar o /f[Z) Z-4

Ao Aecticce Aload A AV 2 2L
Y ey \EN ﬁ,,zﬂb

-k Etu-z Y

“.: "N—f ,ﬁ,‘z‘ﬂ.-i




W] The mpostiion fo o2l s thociad fy cnbintelny @)

N N -
A" o2 T G-y Lot
o 7 G ) (42

ZLN‘ A M
7 @*ZJ)L' p y
P Ao[\’))hr_ '_Z'Igﬂ(z]—rf,,__ - e consbont 2T
y == b T) Hecawse vhen Y0 .Za,—: ()
/fc:- e A.’CY)_’i

wt et MM&W L—fao)N—rﬂng:j
o Y 44 [ (YY) wtd

n

T ATty fe Ae= Zr1) 7S
_ £ 3_
by () 28~ _ & [

——
— —
—_—

. i
1 3% %) 4 et F !\

e CN[1,6[ E
s«w&ﬁ; EY) oc Leg,

From e dets onpamscon atpve, we dyewe Lot (V)= Y
Ao Mo selilion V=0 wloid qolils Z-d g -
T cossgpons o e gyt Sts wpit et d St
coresfon /w\'(,df{a.-é %ﬂ Sl odns flokivne. |
The fysk excitid sbots.
" bl Ao il i won A slovee 554 and 21/%1
Le. f(j)_—f %‘,/:4,2,../\/-4 oamol G (N)= N34 .

%u, /fq/wz /{,,/Y) ._'Zi*_i:.i-— Z"*// we wand fa#ﬁc

Z\IM‘""’I Z—i
) " AlY)=Y  andthon
colodobod  JE - 25 L (Z. F)

@l

+ ﬁ/ _)_/__: _e&ﬂr e }YI%:’/L /%‘ WWH‘J

2 A
LT | x ) Lo Zwea ane clbose A M M& M
.-ZL/'%’?\/ ? 't Biridenle.  auil s Lo
4% AT %w@fwébff

z:/{-a?f + 3 /’2'7'3-'52._}}:«;&’._.....
. A T2 Fuy s Bty Bph o



(27sirs) @
Zi= 4 s+ ’2"————2@“” (a0 6l )

. A-2¢ a~_ﬁrf;(r_-7’/u+;) % (L)
Z

A=Y | Ly, (~eT) o amf iy ru% 7

Ae=A, 119 068 502 S04 474 ...

E = “Qm 6509 199 33%. AT (%-4) '

z
/ﬁ' ’ +*
ot (
J‘%Md Selbiton sctimotin
= M"M .

A Discussiol” v M DECENERACIES
,7{ im};&?a-‘y&% M [loiho\p /Za/m‘»/f/fsfﬁm a ,4‘7
ym U e Aonk m-uany &o;mw»&cu @ce &imaﬁ- 5;-
L=2N' ¢ 4, MWWM(?M?/&%

scoplls
L N (f. k-4  d-2 € 20 70 el lits
2 A4 &
4 % 4 4 4
4 3 20 3 ¢
¥ 4 70 % 24 4
10 o 281 32 70 40
12 4 924 44 240 0 1
A4 i 3432 11 €72 280 44
14 § Ae870 | 270 A192 4120 444 4
A8 3 Mo | siv 4408 w3l bF A8

rva/&a% A . - ("?r'")

ot oty SB) 2 T sursel Zupuyie (2



W/? Ar bl il?mw mW? @
L, N, Call d“:é;m![z) N |
aX . , B L Bl aols

X : % 2
“L 3 gr;:{é) Z{*J' 7 ZS"’-ZJ'J"" é-"b-’d‘} /{‘{S SJ\

Gnidee o clircce” e ¢ 14,2, N} ey f4,2,.. L}
Lok 4elecdi N gl £ .

Seppose #J%M * c c
Bkl Moe i am s’ /{-cfaf Abn t G‘fglﬂC:%

Ml o deffornt e st S =(c\G]) O

We cam
CLAIM . Ca/n’( g. C‘Wma/ /¢/% Sarme camaaéu-&
3
é&_:_lj

M sk of  (4-2)"(1+2) <

O-‘:: iLZS, zg.,d‘,...é,f*;_f ace Aootd ’¢9 (//"2)‘%[4+Z) = ’Z{,
whee Yy 4 a f-/f/urt‘f/’y 4si~<f

we 0‘&0&&6{_3 E;ZJ'—' %\,;4. —’T' Z_/f _ i
4 -S‘f ‘Zc"éaf ZL'-!'/‘
T S
g -m b dots ot itk A A,

Le A, /42' = Saeme Bell

egualion
—5 Same vadee 6(7;‘

) we MW W F/ 4 B.A wyr%&,é — NGLANDS
Mi /%af a alo-u—l—- //:M/A% oéim?le—h/ -D-a
e ioamlintl Lo ,(,_f,‘w‘u Keslecceg +or



Wmm/bé Lr-’ZN—W [I-Z)"(f—f-Z)"r:)’ @

L - 67«»“»4;1_
d= N~

o W fomd (2 Zof 2 {Z, ]
N a a cloce 4eh ¢ of/‘/M
e A4 lfwvw&né Ao & obtamedd
| | /% ,&%/amj a Aearmele. /% oty g
A€ % afw;/a'zgq, a(e/.o:ld m%,ow Mt;,bow/u,o( M
o(z;(,ceia&%mg -3 a;/c /Aﬁoo»; A Sarne Sisnm
/;Z,,,é ad C . S'W c ad -N"’zf‘i,xa?,&m,['s
/%” A Ae iPPm‘Ww
P e i A suavin So%wo—ﬁ' Mﬂ%«m//wa(

N-a?/c No cHolickE

Mhece anre ﬂn/m /moéé’a e ot Ldse A
W;/h&" Ao . ({_f‘) = s

/VMWév /m«% ﬁ a Qaen ee ¥,
Jonliyld of o gicem o My il fy .
04,1;'@ %/ﬁ:& W//M wheot ate N-2r
o [dr)- TN (-2) (N -4) .. (2N (N-20-1))
V- 2r)!

_ GZN_M(J)

oo Mo dome, _




APPE N DI X
Lo Course 2

//ﬂma/ﬁw def 7’ Notes
4{%/{4’% %am, Zeo&mw fm,m
m Lewvon Wjo//s)_

7%@46 J/g,‘o{af 07’1«7 %f,

catet /fo"/teaa[ //&%L %&%Wﬁ/g

Lade 1s mol gvon, and many
debacls are Wd’mj,)



Zlesuy ayiag syl uo asinod-ysead y

'SUOI]E|ND|eD 4NO JO pud Y3 1e Juljedsal siy} wJiopiad
[|eYs SAA .m = X <= b pue T < d »jew sAemje ued am swiy Suijedsas Ag

SNOILLVINDIANOD
N v _
A T & O

SATOILIVA N (0

SALIS T ¢ (

d

'b 2184 Y1M JN2D0 UOIIIBIIP DAIFESBU BY] Ul
sdwnf 'd a3e4 ysm undd0 uoidalip (upwouodul) aasod syl ur sdwnf
13Ul snosusZowoy e uo sse204d UOISN|OXD DLIISWIWASE Byl JOPISUOD SAN

d3SV dipouiad ay |




Zjesuy ayliag ayl uo a951N02-|seld ¢

'SUOILIPUOD
Atepunoq |e1dads yiim inq ueioe|de] 93240sIp € 21| $400| uoijenbs SIy |

‘pamo||e aJ4e sdwnl Suipuodss.iiod syl jeys
9INsud suonipuod asay | : M > 1 + X 1ey3 yons [ seoipur ayy ssno pue
T — X > T7/x 1Byl yons / sedipul 8yl JOAO PaIDLIISI DB WINS BY1 SJ9UM

—AZX...:XT.LCQANlAZXT.LH+\Xﬁ...ﬁﬂxv§_\ﬁwo ol

:EX...:XT.LUQQMIAZXT.;H| ...XT.LUQ%TNQ
— AEXL...“HXVQ@\W

:S9W0D3q uoilenbs anjeAuddie ay3 ‘uoirejussaidal siyl Yy

TSN > > IS T

17 9zis Jo 3ul ay3 uo sspi1ned py sy jo
uoniisod ayy Aq pay1oads aq ued 7 swil 18 Wa1sAs ay3 Jo uoiean3iuod v

XLIJe\ AOYIC|N ay] 10} wWd|qoid anjeauaSigy ay |




Zjesuy aylag 8yl uo asinod-ysead y

0=b'T=d: dq3sSVvlL

'S9WI} uoIleXe|a4 01 puodsaliod suol1e}IXy

‘(sniusqoaq-uousnd) 0 > ()i : s91LIS PaldX] e
'(93848U80p-UOU) [_F = ‘' 0= J :9ILIS punoir) e
ZX X L v = gy senjeausdig xsjdwon)

|4 |._”|I THes T _
?+Q mc+q+ +§-89+ "5 sb Ml\,\

NIVHD NIdS NVILINYIH-NON V OL SNIddVIN

~ uiey) uidg ajqeiSaiu) uy 43Sy




zjesuy ayjag oY} uo ISIN0I-YSesd y

00 Qe 0'v- 09~ 08~
SOSSUUSIUEI—— .. —— . - s —r ovf
e
4 O.Nl
- LN S e “
L hd
® T AL ] i .
L e .
. ® L4 . Ll
P .....r 3T S i q.a.
¢ ettt eeetesn 1
A :
avo .".....mm. ) ) . . 00
Vv w "% o, tesss o
R S I P
-, a
S W YTV e 5. .
v e e
o s .. v,
L] we o, LAV W .
c! ® Il. - . * - -
® . P b e e S e . H—r ,
. B - 0¢
®
Loy

SINGVYNINILSIT s3I YVY, senaed ¢ 0L =1
AOMIBIN 8p 82ujewW k| ap aloeds

'SOWI} UOIIBXE[9J <— S91B1G PalIdXT e
'91e1s AJeuoilels syy 01 spuodsaliod () = J 93615 punoir) e
(sniusqouq-uoriad) 0 > () yum ¢ = ¢y senjeaussiq xsjdwion

wn3adg




zjesuy ayjag 8y} uo ISIN0I-Yyseld yf

£

SN|BAUSSIS YIIM pue 7/1yg wniuswow yum aaem suejd e si siy |
I=4Z yum 7y = (x)¢
SI UOIIN|os |eJaudsd ay |

(b # d usym A1un jo 1004 € aq
ued wayi jo suo Ajuo ‘b /d = ~z+z souig) Ajun jo 1004 y1-7 e SI SenjeA
OlISLIS1OBIEYD OM] BY3] JO SUO 31SEd| 1B UOIHpuod ALdipoliad ay3 jo asnedsg

.oHQ+gAc+Q+m:lm‘8
uonenbs di3siIRIOBIEYD BYY JO S]00J OM] BYY 2Je Fz = 4 aseym
2g oy = (X
SNY_] °g 49pJO JO uoISINda. Jeaul| e si siy |
(X)) = (7 + x)¢ :pewnsse si Aypipouad sssym pue 7S x S T YIMm

“(X)p(b+d) = (1+x)pb + (1 — x)pd = (X)h 3

speaJ uoilenbs snjeaussie ayy ‘T = )\ Jo4

ased aponued aSuis ay |




Zjesuy ayleg oy} UO 9SIN0I-Yse.d y

0= (T+ X W)p(b +d) — (T + X T+ X)gpb + (x ‘)hd

:U017IpUOD Alepunoq uoijej[aoued syl ppe pue I9YyMAISAS
uorlenbs oususS ay3 esodwi ued auo ‘AjjusjeAmnbs ‘swual Juissiw e
°19Y] T + X = & Joj uonrenbs d1USS Byl wouy si9yyip uorrenbs siy |

(T+ X B)A(b +d) — (2 + X W)Pb + (T + X ‘T — W)pd=(T + x ‘)3
Sow0d9q uoilenbs anjeausSie ay
pue usppiquo} aue sdwnl swos ‘T + Tx = 2 ais :9sed Aousdelpy e

(" =)plb +-d)g
[(T+ X X)h + (X T+ X)p] b +
[(T— & X)h + (‘T — W)p]d = (x‘Ix)pg

o1is Aidws suo 3ses| 3e Aq pajesedss aue 2x pue Ix :9sed dlBULL) e

'SOSED JUBJ3jjIp om] ojul }i|ds 8q aq 01 sey uoirenbs anjeAusSis |esous3
U3 pue 3jo.4 e Aejd 03 suiBaq UOIIPUOD UOISN[IXd BYT ‘7 = | USYAA

mm.mumu__u_.._._mn_ OM] 9y |




Zjesuy ayiag ayl uo 9sIN0d-Ysewd y

(T€6T ‘ayreg) ziesuy ayiag :uomipuod uoije|jeoued Adusoelpe sy |ji4n}
0} ussoyd oq ued 1nq Asesnique 10K aue T2y pue Ty sspniijdwe ay3 asym

NHNG\ + . NN HNNHT ANXQXVAN

‘W04 Y} Jo Sanem-aueld jo uoizeulquiod Jesull e A3 pjnoys aup

'J an|eAuagID

awies sy} yum [z,zg pue 2z, lzyy sonem suejd omy aie aayy %z <3 Iz
uonreinwuad ayj \E juelieAul SI J 9n[eAUS3IS 3y | :uOoIlBAIBSq() [BIDNAY)
'[B42US3 Ul POISIIES 9 JOU ||IM UOIIPUOD UOIE[[SDUBD 3y ‘JSASMOH

Cz Lz
(b+d)g— (24 z)b+ ST d= g3

oN|eAUSSI® Syl Yyim
22 Jzy = (o )b

senem sue|d jo 1onpoud e se se usllIM 9q ued uorzenbs duRULS ay]
J0 uonnjos sy :Ajpuspuadapul Ajje1o1 dwnl sspipied ‘oseds ousual ayi u

Z=N 40} uondUN4 ane\\ ayeg




Zlesuy aylag ayl uo asinod-yseid Y

‘¢z pue 1z s1004 aylag oyl Ajjuenb
|I!M s1y3 :(A3oiporiad aisy) suoilpuod Asepunogq syl ssodwi mou 3snuw NN

'SeSED Y] ||e ul paysiles mou si uollenbs-ualie ay |

d+ 1z(b+d)—2zizb Ty

d+¢z(b+d)— ¢zizb B |24%

Ajpusjeainbg

(Tz12y + Tz2ly)(b + d) = (y + 2ly) (¢z1zb + d)

AJsiyes
sepniijdwe ay3 41 p3||1y|ny 89 ||IM UOILPUOD UOIe[|2OUED Adusdelpe ay |

o._”:wm_ mm_u:u__aE< ay1 Jo uoljenoje)




zjesuy ayiag ay3 uo asiNod-ysesd y

'C = N 404 suonenb3 ziesuy syjag syi aJe assy |
d+1z(b+d) — tzizb

o e G
d+ ez(b +d) — ezizb 7°
d+ ez(b+d) — tzizb

_ = I
d+ 1z(b+d) — tzizb 1

20Npap am ‘oljel-sspniijdwe ayi Jo snjea umouy ay3 Suisn

”mm_u:u__QEm oYl Usamleg uollej2l Mau e 0] SpeE9| Sy |
4 I — c> 1 N
'I.HXHN NXNHNG\ it .I.HXNNNXNNJ\ - NMN HMNHNG\ T % HXNNJ\ o1

(7 + B0 = (o )
7 > X > IX > T 10J SMO||0} se

US11LIM ¢ UBD JUIRJISUOD SIY | “Suli B UO paulap sI walsAs syl 1ey3 308y
91 JUNO2dE 01Ul Sexe] Jeyl uoilipuod Apdipousd sy juswajdwi mou app

suonjenb3 aylag ay| 'uoI3IPU0d K1dIpoLIDY




Zjesuy ayjag ayj uo 954n0d-ysead y

"SU0Isi||02

Apog-om) ay3 jo uonjeuiquiod Jeaul| e isnf ‘quies1suod mau e jop
0= +XT+xX)Mb+d)—(z+xT+xX)p(b+d) -
[(T+XxCTHXxX)p+ (2+XT+XxT+x)P] b
+[(T+XT+xX)0+ (g +x‘xx)p] d

SSWO0D9q UOIIIPUOD UOIIB|[OUBD Y| "¢ + X = €X pue T 4+ X = &«
"X = Ix yum ‘usdelpe ase ssjpipied sa4y1 oy3 :uoisijjod ajdi| e

(T4 x‘x“Ix)p(b + d)—(T+x‘T+ X ‘Ix)pb + (x ‘x ‘Ix)pd
(& T+ x‘X)p(b +d) — (& ‘T4 x ‘T 4+ x)pb + (& ‘x ‘x)qpd

ITHEX=%>SX=%>pue&X >T+x=% x = Ix

S9SeD> OM} 2yl 01 puodsa.iod jeys suoijenbs om1 mou aue 249y |
'(J03e109ds & y1m) z = p\y 03 sednpad siy | - mede Jey s ouo pA1y3

9] pue Jeyjo yoes 01 Ixou 8.e s3[o11ied oM | :Suoisl|j0d Apog-om | e
'Pa3edi|dwod aiow a.e sased Adusdelpe

|B159ds ay1 ‘mou Ing "9AOQe Se WOoJ) USlIIM 9q ued uoilenbs dusud3
SY3 "X > ox > Ix 1e pa1edo) ‘sgpoinied 9s4y) Suluieuod weisAs e o

0
0

|

(1984e] pue) ¢=




Zjesuy aylag SY3 Uo ISIN0I-Yseld y

‘(suoizenba ayzag sy sppRIA siy | )
(7 + Beox ax)gh = (B ox )

uonipuod Adipoliad sy eIA €2 pue 2z ‘Tz sjo0J dyjeg Y3 dziueny) e

'SUOILIPUOD UOISI||0D-g 3yl Aq soljed spniljdwe e xiJ e
mme

‘uoileINWIRd-¢ B SI 0 aioym vamNQWNNEMN}w HW = (EX ‘X ‘IX)h 971

ExT oxx” Ix EXT Ix“T Ix EXT o Ix
€& 1> ¢ ¢z €5 1 €& ¢ 1T — (T ¢
mXN NXN HXN MHNW\ I_I mXN NXN HXN Nm,._nqx I_I mXN NXN HXN MN.:\ I Amx X HXV%

:uoIdUNy SABAA 9Ylog 9Yyl AN e
'€z '¢z "1z Juninuwiad Aq (s3e49u889p) JueLIEAUl SI F 1843 910N
'P1JSI1BS JOU BJB SUOIFIPUOD UOISI|[0D ‘USASMOH
¢z <z Iz
(b+d)g—(z+2z+12)b+ ﬂ+ﬂ+ﬂ d=3
on|eAussId syl ypm uoirenbs
dusUSS By} jo uonnjos e st bz 7 Tzy = (&x ‘ox “Ix)qh anem sueld ay |

'z1esuy aylag ay3 jo ueay AJsa syl 1e Apedoud jeionio
Y1 S! suoIsI||jod Apoq-g Ojul ,9SLI03DeY, SUOISI|[0D ApOoq-E 1yl 30.) ay |

C=N 40} Ziesuy aylog




Zjesuy aylag ayj uo 951no0d-yserd y

N =1 4oy

d+z(b+d _ Izizp ! ,—,— \
d+'z(b+d)—zizb 1L T~ |

suoijenb3 zjesuy ayjag ay |

Al\ l_l Hxnzxn . .thﬁNXvQ@ — AZXn . .ﬁNXﬁ._“Xv%k

(TSN > "> > xS 10}) UuoIHPUOY) AJIDIPOLID] @

(b+d)y — 'z HMNG + .Hm HHLNQ = 3 :an|eAusSiy e
E.m.Wb
AZ\N__NN ANV.D N q\ N h...ﬁNXﬁHXvQ&

:uoljouny anepn aylag e

'zjesuy ayiag Aq pszijeuoSeip oq ued

d3SY 'suoisi||od Apog-g Ojul 97110108}, SUOISI||0D ApOg-I3nwi ||e ‘"JONSMOH
'N'€'C=Y Y}M SuoIsi||j0d ApOg-y SABY UBD SUO ‘/\/ JO SaN|EeA |eJous3 10

ased N _Em:mw. oy |




Zlesuy aylag ayj uo a541n0d-yse.ad yy

'SUOI1IpUOD UOISI||0D 8Y] [je pue uoijenbs anjeAusdie oyl saisijes
JUeUIWISI9p SIY7 18y Aj10941p UMOYS 9q Osje ued 1| "PaJan0ddJ SI UoIIdUNy
OAEM 3Ulog 93 J0J WIo) d1IBUSST Byl 1ueUIWIISP SIY3 Sulpuedxs Ag
!
i =
\.A _q ._”v HOU”A\/\X“...“H‘X‘VS

s

IJUBUIWLISISP B JO 24N3oN.3S
Y1 Sey uolpuny anem ay3 ‘(0 = b pue T = d) ased ISy | 9y Jo] e

'TEGT Ul ‘uleyd XXX 349quasioy ay3 Joj syleg ‘H Aq paALIsp ssoyl
O} |ed13usp! aJe suoilenbs ayleg oyl (T = b = d) ased oupWWAS ayy u| e

‘suolrenbs
9y1eg 9yl wouy Aj3oaJ41p uses se T = sz. t HNV SABY 9M T = . | dsnedsq

AEXﬁ...ﬁNXhHXva AZN...HNV”A._HI_IEXN...?_“I_INX?_HI_IHXVQF

uolilouny sAem aylag ayi
104 "P23pU| "SOIWEBUADP Y1 Y}M S9INWWOD J Jolesado uoijejsuesy sy e

'7C 43pJO JO SI XLIRIA AOMJBIAl BY3 JO [elwouAjod Di3sLIvIoBIBYD BY3 SBaIayM
7 J9pJ0 JO suoilenbs oleiqa3|e |\ jo wlsAs e aue suoirenbs sylag oy | e

SUBWILLIOY)




Zjesuy ayiag 9yl UO ISIN0I-Yseld

‘Ayisusp syl s1 7/ = d aJeym

JSU0d = Q|H_v + 1| QC — 1

Aysi1es 1ey3 SSAIND UO 31| S100J dY} 'S'Y'J Y3} JO SN|BA PaxI) B o

(57 + 2|vm =3

SI anjeAussis Bulpuodssliod ay |

INI'IdNOD3d
OAI1D9/§o UE SI 843y | ] JO JudpuSddpuUl JUBISUOD € SI 'S°Y"J dYI 18yl a10p\

[ =l
NTT=1 oy mzdmjnzjeivzep:
N

9W023q suollenbs asayy ‘T — .NN. = !5 9|qeueA Jo s3ueyd ay3 Suijepy
‘wJo) 49|dwis e syel1 suoirenbs syleg syl ‘qISy L 404

'd3SVL 4o0j suonenby aylag




zjesuy ay3lag syl Uo ISINOD-YSesd Y

sjenQ
luisse) ay | :sanind s|qexewsl ale (0 = b Joj) s1004 ay3 Jo 120 ay |

m:o_u.m.s_um._. m_tmm_ n_m_m<._. u.t jo m“_oo‘_. .vf m:___mn_m._




zjesuy ayiag ayjl uo asINOI-Yseld y

22+ v-=(A)32
N

© D 19s 3210Yd 9y 031 Sulpuodsaliod
A3su3 ay1 pue s,(0°z oy ‘ 4 Jo anjen Yl Wodl IHNAaIa e

(o5
- L :xﬂ (4)°Y

I— ADUN

adeym A = (A)°V co_pm:_um JUS3SISUOD-4[3S 3yl JATOS e

{71 D {(n)2 (1)) £ 2 385 921040 B YIM
's1004 3|qejieAe 7 oy 3sSuowe (N)2z - «(1)27 s3004 N FSOOH) e

S|EAQ IUISSET) UO Pa3edo| 2Je S100.
UL "A =pn—7(Z+1)y(Z—=1) 3FATOS ‘A Jo onjen usniS Aue J0]

suorzenb3 ayleg 43Syl ay3 Suin|os 4oy ainpadoiy




Ziesuy aylag ayj uo asiN0I-ysesd y

(9002 48ISS3 “1'H o pue Jsi5) ap ') SuoI1e1IDXd 1y3y jo uolijeduyisse|) e

(Aysnidesy) o uepwnfleyy g ‘euueg
W) suoiie|aaiod [eoiweukp Aq paqoid sanem 3uljanel] <— suoIle||IdS() e

(wiy @ ‘uyods 1y pue emn 17
“eyq ‘g) ¢/€ =z Yum ,7 ~ | swil uonexep. 193167 :DAISNY4IP-UO ®

SNOLLYTTIIDSO NOLLYXVTHY
. 1 z/el
Jd— TV N7 —1
(1—dg)uz © ...Nmmmwsom@ﬁ I/e S

:d Kyisusp
e 104 "uollenbs |ejuspusdsuesy e JO UOIIN|OS SI 91B1S Pa1IdXs 1S4l Y |

dV9 ay3 jo uoienajer)




