Composing meanings as programs
Chung-chieh Shan
Rutgers University

European Summer School in Logic, Language and Information
4-8 August 2008

Contents

1

Inverse scope as metalinguistic quotation in operational semantics

Chung-chieh Shan. In New frontiers in artificial intelligence, JSAI 2007 confer-
ence and workshops, revised selected papers, ed. Ken Satoh, Akihiro Inokuchi,
Katashi Nagao, and Takahiro Kawamura, 123-134. Lecture notes in computer
science 4914, Springer, 2008.

On evaluation contexts, continuations, and the rest of the computation

Olivier Danvy. In Proceedings of the 4th continuations workshop, ed. Hayo
Thielecke. Technical Report CSR-04-1, School of Computer Science, Univer-
sity of Birmingham, 2004.

Donkey anaphora is in-scope binding

Chris Barker and Chung-chieh Shan. Semantics and Pragmatics 1(1):
1-42, 2008.

Finally tagless, partially evaluated: tagless staged interpreters for sim-
pler typed languages

Jacques Carette, Oleg Kiselyov, and Chung-chieh Shan. In Proceedings of the
5th ASIAN symposium on programming languages and systems, ed. Zhong
Shao, 222-238. Lecture notes in computer science 4807, Springer, 2007.

A gentle introduction to multi-stage programming

Walid Taha. In Domain-specific program generation, international seminar,
2003, revised papers, ed. Christian Lengauer, Don S. Batory, Charles Consel,
and Martin Odersky, 30-50. Lecture notes in computer science 3016, Springer,
2004.

Interpreting quotations

Chung-chieh Shan. Draft manuscript, 2008.

19

40

48

59



TET T — TH T« TN «— T — (9)
"A1007) j09s pIepur)s Ul Jsi o} Ajdde ueo x uory
-OUNj OU YSNOY} USAD ‘UOISSOIdXd UR ST TT "TY YY) SMOYS MO[O( UOIYeALIdP O T,

A — d X — T4 ()

‘i -7 uoryeordde
ue IO ‘/f "xY UOIjORIISR UR ‘T 9[(RLIRA ® IS()Id SI UOISSoIdXe UR ‘SpIOm UJ IR
-wreI8 SUIMO[[0] 9} AQ pauyap A[PAISINOSI ST SUOISsoIdxe SNNoed-Y Jo 388 9y,

S1X9jUu0d pue wQOmwwthuﬁm_” 1°C

"919I0U0D Soye
€ UOI)00G sk ‘uorjeoyruenb Jo sosAeur ur A[ernodso ‘sosms O1)Sm3ul] SNOLIeA Ul
INDAI SUOIOU [euoI1eINdUIOd 989N T, "IX0JU0D S YIM A[OAIIOR JORISIUL UOISSaIdXd
UR 197 USY[} ‘49PL0 PUR 2T2U0I JO SUOIJOU 9} 9ONPOIJUT 01 SNNI[RI-Y dYJ ST IAN

JIOpJO pue 1X9jU0)) g

"§ UOT}09Q UL 9PN[OUO0D dAN "0d0dS JSIDAUI 0 JUNOIIE
Imo spuejxe (burwwnibold abpysiynws 10) uoryejonb orpsmgurrelewr ‘renorred uy
I U8 SUO[ SRY SOIURWLS OTWRUAD atoym ‘uorisoddnserd pue eioydeue
se gons euswouayd puodeq o8 Aot esnesoq suoryesrjdde osor[) o sNO0J oA\ A3
-ATyISTeS Ajrrefod pue uorpeoyrjuenb urejdxe 04 sorjuewos euorjerodo Sy} osn om
‘e UOTY9Q U JO4U0D PRJIULIP [IIM STINO[BD-Y & I0J SOTjUeWds [euoryerodo pIep
-UR)S © MIIADI oM ‘g UOI109G UT “Af[euorjerado sorjurtios a8ensur|-[RINiRU [9pOU
oM ‘SoFensue| [RULIO} PUR [RINJRU Uoom)o( ASo[RUR SUIPURISSUO] B SUIMO[[O]
"19SqNS © Se UOIPe[dI UOIISURI) 9} Ul

{ wreSoxd e st g ‘sroqumu omy oxe fi pue x | (g ‘) (g ‘u—f) ‘z))} (3)

9PNIOUL oM ‘SPIOM IS0 U] "YSNOIY} S90S
(z) ut degs uoryendurod §sI1y oY) YR} 0S ‘UOIYR[I UOIYISURI} 9T} JO SJUOUIA[O 9] 0]

d wreidoxd Aue pue fi‘x stoquinu Aue 10§ (g ‘A) «~ (g ‘u— A) ‘) (g)

Se [ONS So[ILI SUNLIMaI AJoads om
‘roygey -sejousp weidord o) Jo yred yoeo yeym Suikjoods A[OAISINOLI JNOYIIM
weisord e Jo owoono oY) AJods om ‘SOIJURUIOS [RUOIJRIOUSD UL ONI[U[) 'F O}
PoSueyd U JO SHUDIUOD Y YIIM g J[NSII [RUY O} SP[RIL () O POZI[RIITUI U UOT)RIO[
Arowaur o1y m Surrers (1) wrerdord o1y Jer) Aes 191807 SUOIISURI) 9SO,

(9 ¢) ~(€-¢ T~ (e u g~ (g u u—7g) 0 (c)

SUOT}ISURI} 991} Y} SOPNIOUL
1R} J9S © SB «~ UOIJR[OI UOI}ISURI} O} puR ‘werdold juolind e pue U I939jul ue
jo 1red poloplo Ue se 9je)s © dUYLP P[nod am ‘(T) ordurexo o) ozAeue of,

om09NO Teuoljeiodo aures oY) SARY JSNUl UOIYRJOUSP
ouwres oy} UM S90uRIDIIN 0M] Jey) soambal fiopnbopp ‘oiduwrexe 104 ‘SOjURUIOS
[euorjeIodo pue [RUOIIBIOUSD 9JR[DI SUOIHIPUOD [ed1uyda], *[g] noryeinduros jo doys
QUO I9)Je WI0J9( URD I JBUM ‘9JB)S YOBO I0J—S01B)S UO UO0UD]IL UOLISUDL] ©
souygep sorjuewos [euorjerado ue ‘1seIjuod Ul "spred s3I JO SUOIIRIOUIP OYI JO
surre) ur uolssexdxe xs[duwoo e Jjo uoryejousp oY) Surdjwads Aq ‘A[euoryisodurod
—uoIssoIdxo [oed 0} UOIIRJOUSP © SUSISS® SOIJURUIOS [RUOIJRIOUSD Y "SOTJURTIOS
[BUOI}R)OUDD OPISBUOR $21UDWAS [PUO0YDL2A0 SOsN A1097) oFenFue[-Surmumreidord
‘ponpoad d1je)S ® pUR UONOR OTWRUAD ® [j0q Se weildold oures oy} MOIA O,
"TOT}OUN] ® IO 9919 ® se Wrel3o1d o1} JO SOIJURWOS PUR XRIUAS o[} SO(LIISIP 9dUSIIS
Tonduwod ‘puey 19YJ0 oY) U() ‘¢ Aq 1 A[dI)NW PUR U JO SPUSIUO0D S} dAILIJII U}
‘u U013BD0] AIOWPW 97} Ul g I9qUINU 91} 9103)s :SUOIOR JO 9ouanbos © sossordxo

€U U (1)

se ons werdold e ‘puey ouo U() ONsSI snosoreur ur yorordde s)soIjTRILS 95eN3
-wel-surweisord Auew Aem oy)  wojqoid Apoq-purur, siy) yoeoxdde opp
;op £oY) ey 4apLo
oY) Ul pUR “x9ju09 I} J00fe seouriojn op moy ‘renorjred uy jsymwedoryred
SII pPUR SINOISIP 9} UO SJO0Jo S SUTULIOP 9OURIOYIN UR JO SUIURSOW 91} SOOP
uay} MO "dew 10 urejuod AppIowl A9y} ‘9AIjoR jsowl IO} je jsnlpe 10 purmal
10U Op SUOI}OUNJ PUR S9I} g ‘uorounj e 1o 9913 & sdeyiod “yonpoid e :309(qo
[BO11RWOYIBUL B SB 9OUSJUSS B JO SOIJURUIOS PUR XBIUAS 1) SOQLIISOP SOIISINSUI]
‘puer] I8}0 oY) U() "} 0} Id9jod Aeul Ioye] unouold e Jer} 0S JX0JU0D ISINOISTP
o1} sysnlpe pue jueIojol S)I Jo sn spurwel uolssordxo Fulljor e ‘ojdurexo Ioq
"UOTYBSIOATO0D INO PuR sn 309fe sjpred SiI :PlIoM 9} UO $)o€ I ‘90URIDIN UR
osn am UaYMm ‘puer ouo u() ‘[1] jonpoid ' pur UONMOR UR YJOQ SI 9OURININ UY

uornpoIjury |

‘0doos Iepim oy} JO uorjejonb
onsmaurpe)awr se Aargisuss Ajurejod 1ey) pue sisygrpuenb odoos-ssieaur
ure[dxo sn 99] 2P0 PUR JTIUO0I JO SUOIIOU 9SOY ], "SUIILIMOI DAT}ISUSS-)X0)
-u0o Aq dogs 09 dojs WOIJ 9AJOAD PUR SOINJOILIIS RIED SAISINOSI oIR S9)eIS
9T, "97®)S 0} 91B)S WOIJ SOAJOAD dSINOISIP UT UOTYRUIGUIOD II9T[} SB 10RISJUT
SHUANYIISUOD :fi))pu013DL9do UO01YeIoI1dIDIUI OIJURISS [OPOUW DA\ *}OeIISqY

nps - s1e81nIpueysod
AYSIOATU() SIDSIMY

wey§ aTo-gunyy)

sorjuewas [euorjerodo ur
uorjejonb onysmsurfejowr se odods asIoAU]



19 &~ 09+ T &~ 0999891+ T ~ (07 €
(0g 10501 - €)19891 + T o~ QOH - g)19sar - ¢

)30S9I1 + T e~
)
(01((7 - g)10s01°TY) - €)99891 4 T o~
£)
£)

19801 + T &~

((01 90s01)
(((g - g)10801)
(((9)((x - g)resox-zy))

ECECARNMA'S 19S9I + T &~

19801 + T ¢~

19801 " XY

A
((z-2) )
((z - g)yosor xY) -
((z-2) ) €)39801 + T e~

() f - €)f s - g)1osoa+ T (91)

'G-7-¢- ¢+ 1 somdwoo wrersord oyy os
‘g Aq serdrynur 3Bt JX09U0d 91} SOAIdI MO[aq [ d[qerrea oy} ‘o[durexs 10 1Xo)
-u0d s)1 9je[ndiuel UoIssaIdxe Ue $19] A}[RUOIIOUN] ST ], "O[(RLIBA © OJUI—JSI
SUISOOULd 1soIeaU o) 0} dn—1x0)uod SUIPUNOLINS O} 200UA.L O} SURIUW YPIYS

) e~ 9+ T e~ 910S0T+ T e~ (g - 7)10S0I + T (g1)
L9+ Tergg+1 (1)

:9N[eA TeUT JUIes
o) pPPIL (g - g)1ese1+ 1 pue ¢ - g + T swerdoxd oy os ‘woryejnduwiod Aue wLIo]
-10d j0u So0P J[os)1 Aq 19597 ‘SuoIssaIdxo dljeujLIe Juoure soouanbos uoIsURI}
o[durexa suUIOS SUIMIRXS JSIY ST 19 ‘A[RULIOJ 19801 PUR PIUS SUIAJ0ads s10Jog
‘SNOed-Y 91 09 [ ‘9 ‘Gl 29594 pue 2f1ys s10ye1odo [0IJ0d-POIIIEP
S, Ppe oM ‘93emysn[l Q, *3x99uoo sy ojendrue woissordxe e s39] YOIYM ‘[f ‘g]
1043U09 PRJIULIP ST UOINIPPR JUBAD[DI A[redrismaur] pue njromod A[remornyred y
"SOW02NO WRIS0Id JUSIPIP Ul J[NSoI Soljurmds [euoneIado JusIofip ‘odengue|
guruurersolrd e se snnored-y oY) 03 AJ[RUOIIOUN] PPR oM SB ‘IOADMOT] "SUOI}ISURI)
MO] B I9)Je [ onfea [euy oy} o} H1 Sullq [[IM Ioplo a[qeuoseal Aue yonuw £)ja1d
:IOPJIO UOTJeNRAD 9T} O} JAIISUIS JOU SI dAO(R Q 1n(r bv 7 uotssaxdxo oydwrs oY T,

[019U0D popuI[d(q Z'T

“((r(r1)) I 0y uorysuey
® N0 SO[NI (Q) Ul A 9Y3) dN[eA ® Os[e SI 9J0] o1} 0 Suryifioas pue ((77)(77) o
OISRy 9o so[nl (T1)—(0T) Ul A 9Y3) OnJeA ® ST JUoWNIIe o[} UST[M UOISIOAT0D
-y stwiog1ed AUO 91 :I9PIO UoIyen|ead Jybui-03-3fa] ‘anypa-fiq-)ypo e syuewerdwit (1)
—(QT) UT UOTyR[aI UOTYISTRI) IN() "OPISUT 90e[d Soye) 1]} SUTILIMAI 9T} PUR S)XOJU0D
UOTJRN[RAD JO 10S 97} SUIUIRIISUO0d Aq ‘ATyuaragip wreisold e Jo sjred uni o) yorgm
Ul 49p40 9} 9je[nSal sorjuewies Jeuoljerado JUSISPI(] .A.Z.:.vv.\ 10 (71)(11) ©
uoryisuery pmod ((77)(77))7 (¢1) UOMISURIY 8} O} UOHIPPE UL 10 JO Peo)su]
"STNORI-Y 1] I0] 9UO J[(RUOSLII A[UO 91} J0U ST so1juewas [euoryerado Sy,
‘9+T &~ €-¢+ T S YONS SUOTHISuLI} I97)0 Aq pourof oIe SUOISIOAT0D-Y ‘9d130eld Uy

T~ 11~ (N1~ (1D 1 (e1)

:J A[oureu ‘onyea e yoeal o} sdojs aIoul 9911} Soye} I]
‘oye) Ued ACEQDVN e Surjre)s uoryeindwod e yey) dojs A[uo a1y SI SIY) ‘400 uf

(unn)r~ (unun)r (z1)

SOALS
T = pue‘r = A AQN: CN = [ ]p Surpe] -uoisserdxe anfea ' ST juawN3
-Ie 9T} OI9YM JXOJUOD UOIJEN[RAD U Ul UOISIOAUODI-Y © ST UOIJISURI} © ‘SPIOM U]

“~ (AT 2¥)]0 (11)

‘)I01[S 10J IO

HA—2}alo

{ /7 wotssa1dxoa oY) UI T d[qRLIRA I} I0] A ON[eA
o) soINIPsqus 7 (4x03u00 uoryenyess ue st [ |9 | ([,47]

O Al x)o)} (o1)

sired-uorssaIdxa JO 398 97} 9 O} «~ UOI}L[AI UOIYISURI} Y} SULOP MOU A\

(D)1 < [(un[N1]o < [aDl]o < [1o (6)

("T "y I0] SpUR)S J JRI} dAOCR WIOIJ [[RIIY]) "IXOI0D
UOIJRTI[RAD UR ST A (1D C 7 e} SMOUS MO[9( UOTJRALIOP oY) ‘O[duIexo I0 *)x0juod
uorpen[ess Jyjoue soald (ded e 01 4 onpea Aue jo uorjeordde o1y ‘st yeyd) [ | A £q
de3 syt Suroejde1 ‘9x0ju0d WOIYRN[RAD TR SI [ |) IeAduayMm ‘yer) sies uorjonpord
DI} 9Y, JX0JU0D UOIjen[eAd I9Tjoue soAlS (57 uolssordxe Aue oy deS e jo wory
-eoridde a1y ‘st 9e1y) [ | Aq de3 st Suroedes ‘)x9)u00 UOT)RNRAS UR ST [ |,) T0Ad
-uoym ‘gery) sAes uorjonpold puoodes oy T, “1X0juod uoljenyes ue sr—des e jnq sut
30U [IM JX09U0D 9Y)— | 1X03U00 [[NuU oY) JeT[} SARS or0qe uojonpold 981y o7 T,

[l o <110 (1110 (3)

"1X99100 Iotjoure 1o uolssaidxe ue Aq [ |H
1x07u00 o) ul | | ded a1y sovrdar 0y sueswt | ] uorjejou o T, ‘[g] Jo o[LIs oy
ur ‘mofeq reururels o) Aq pauyep SI [ ] $1T2109 101DNIDa JO 498 YT, “)X9JU0D
' st ([ ]A)x wy ‘ordurexe 104 [ ] se ojuim om yorym ‘deS e yym uoissordxo ue
ST JT97U09 Y "SMO[[0] S UOIJe[ol UOIJISURI} o1} auyap ap\ uoryenduod jo doys
9UO I9}Je SOUI09( T JeyM 0} UOIssaIdxd pasop yoes sdew ey} uorouny reryred e
90%] UT ST UOTR[oI UOTYISURI) 97} PUR ‘(SS[(RIIRA PUNOCUN OU T[}IM SUOISSIIAXS ‘ST
yet])) suoisserdxe paso[o 1snl are sejeys () (‘soruewoas reuorerado dags-jpus
I9PISU0D oM ‘ATos1001d 9IOTN) "S9R)S UO UOIYR[DI ® ST SOIjURWas [euorjeIado Uy

"ON[RA B JOU SI ¢ - g uolssordxo oy os ‘Surnduwoo auop st jer) uorssordxo
e ST 9NyeA € ‘A[OATIINIUT "SON[RA OS[R 9I8 - UOIed[dI}[NUW PUR g S [ONS S)UB)SU0D
‘oorgorad uT "onyea ® ST (] [)I0Jo0ULY]) T *TY UOISsaIdxe A)1yuept oy ‘ojduwrexs I0q

[[alo <[

H oY — A T A (2)

‘uorjeoridde
ug j0U g ‘UOIIORIISE IO d[(RLIRA AUR SI ON[BA © ‘SPIOM U] ‘Teultnels SUImO[[o]
o) AQ PojeIOUIS 9SOY] AJomReU ‘San)pa 9 09 suorssordxo urelrod AJjads op\

T iy Ty
# x-ay iy = fi-fiy-xy = r-ry-ry 0s ‘Surueusr o[qelreA Aq A[UO ISPIP 1eY)
suorssardxo oyenbo om jey) UOIUSAUO0D O} SI JRWWRIS o} Ul UMOYS JON "SUOIS
-so1dxo os[e a1e - uorjesrdinu pue g sk yons sjueisuod ‘oorjorid Surmurersord uy



rf ap=f s (62)

0} fipoqou 9je[sueI) 9M ‘PUD

sty oF, “Apordur jJo pasodsip pue ‘fipogfiun Aq paxmbai ‘fipoqou Aq peonpoid st
1e1]) [FT] @0Inosa1 orureuAp ® st 7 osuedl] Ajurejod ® yea1) am ‘[¢] ‘gI] Surmoroq
‘ApoqAue mes Apoqauiog,, (87)

‘ApoqA1ons mes ApoqoN (A7)

‘ApoqAue mes £poqoN (9g)

‘fipoqou [RIIUI)SIXO Se

ons 10suadl] Ajurefod e 1opun (1ySu1) odoos oye) 03 spedu fipogfiup e Yons woll
Ayrrefod e :Ay1a1y1suos Ajrrefod o1seq oanjded 03 9AO(R [OPOW 9} PUIIXD MOU AN

Ayanjisuos Ajreod g°¢

-8ursseooad

0} SurueoW SYUI[ 31 9sNRISq Juizijejue) pue [11-g] vuowouoyd [euorjisoduwiodouou

Ayuaredde 101730 07 SPULIXd 41 osnedaq Julreadde st AZoeue s1y T, “odoos aye) Ao}

UOIYM UI JRYY) ST PIJRN[RASD 9IR SUOISSOIdXe UOIYM Ul I9PIO o) pur ‘Iayrjuenb e
Jo o2doos o1y st 103eIado PIYS B JO IX0JU0D 9] ey} sojelisnyl ojdurexo SiyJ,

"SoTeA

9I® SE[NULIOCNS S)1 PUR B[NULIOJ [RUY O} 1Y} dWNSSE SUOIIISURI) 901 SB[ o T,

“(fi wes) _xfip TE o~ ASAB@VVH.@?amV 19891 c~

AASAB@VVH “fip)yoso1 .amv 19891 ¢~

AQAQA»&&V&Y«%E “fip) o801 .amv 19891 ¢~

ASQSAB@@VHK%E fix) “fip)yoso1 .&mv

QSQ fip B JIs _mes) | r)10801 .&mv

1989
10891 e~

(z(((A6fip 6 g1qs _mes)_ T))9891 LY ) "TE ) J9ST e~

"(Gg) jo Burpeal adoos-00ejIns a1} PloIA
09 SUOoIIsueRI) SUIMO[[0] dY} soewr ua() weirsord siy, ‘Arepunoq osne AIoAd
1R 9[qR[IeAR A[991J ST 19SOI JO 9OUQLINDDO O} searoym ‘fipoqfilona pue fipogawos
sIogIjuenb o) I0J SOLIJUS [RIIXO[ 9} WOIJ 9SLIR UOIJR[SURI} ST} U JJIYS JO SOOUSI
-mooo oy T, ‘uorjesrdde uorouny pIemioj pue pIeMsdR( 9eIIPUl _ PUR . 9I9(M

(A6 fip-6yrgs ) . aes ) (zf zE [ 131qs ) )19se1 (c2)
—_— =~ ——
fipoqfiuana mos fipogawos

(o9e)s) wrerdord o1y 0 seje[suRI}

ApoqA1oa0 mes Apogauiog ()
90U9Y

-U9s 91} JeY) SWNSSE S\ "UOIIRIYIJUenDb [opOUW 0} [OIJUOD PIJIUII[OP STl MOU AN

uopedynUENY T'E

'S9JRIS 0 SOOURIYIN WIOIJ
UOIJR[SURI] [RIALI} A[[ROPI UR PUR ‘S9)RI)S 9} IOAO UOIIR[OI UOIJISURI) € ‘S9)e)s JO
198 e sk sorjuewads [euoljeIado jo juewdely e Ajods Aeur om sny T, $300[qo [RoI
JuesoIdol SIUONIIISUOD o) SB IRJOSUI OSUDS SoNRUW SUIPLIMOI O, "SIUSTIIISUOD
I97[30 07 91 SUTILIMAI AQ JUAN)TISUOD ® sjaIdIequl sorjuetas [euorjetado ‘(suorjouny
Jo se ons) urewop onuewos oyeredos e o) 91 Surddewr Lq (eseryd qroa e se
ons) JUANIIISUO0D D1JORIUAS © $30IdIJUT SOIIURTIS [RUOIIRIOUSD SBAIOM ‘ST IR T,
‘suoryejousp 03 ssurddewr uey) Ioyjel suoljejussoidol Suoure SUOI}ISURIY soyIoads
T JeT[} OSUOS oY) Ul [euoljeiodo SI jey} oFensue| [einjeu JIoj AIOd() OTJURTIOS
® UOISIAUS 9A\ ‘SUOI)RIOUSP 09 suolssardxe sdewr sorjuewos yorym ur ‘ouradid
' se sorjewdeld pue ‘SOTjURMIOS ‘XRIUAS SMOIA A[[RUOI}IPRI} AIOd(] OIISINSUI]

suoryeoridde o1psm3ury ¢

: TEQ 10801 @Y i J } 4T p@m@L D e~ :m f ys|q a@m@& 0 (€2)
;\LD o~ Tw p@mmib (ze)
‘)I0YS 10} IO

‘{ o[qerrea ysoIj v ST  o1oUM ‘77 UOIssaIdxa o1} Ul
J olqeLIeA o) 10§ [Z](7 19891 TY SoMYIISqNS i
‘xequooqns ' ST [ |(7 {9x09u00 uotjenyess ue st [ | |

(L vosoa] o ([ - wrusla@ w01 )} (12)
‘{anrea e st A pue jxejuoo wonpenyess we st [ 19 | ([A]0 ‘[A9s01] D)} (02)

:9JIYS IOJ 9UO PUR }9S9I I0J SUO
‘TOTYR[I UOT}ISURI} INO 0} SUOI}ISURI} JO SPULY MU OM} Ppe am ‘A[[eul "UuoIjonp
-01d MaT STU) INOYIIM J]ITLC JXSIUOD UOTYRN[RAD TR ST 1 JT 2727100qNSs © [ | (T T[82 9

[ J3ese1] [ ]0 (61)

"SJX0JU0D UOTeN[eAd I0] UOIjonpold aUuo ppe ap
“Surreual 9[qeLIeA
Aq ATuo 1ofIp Aoy9) asneosq [enbe axe  x -x yIys, pue [ [ 9J1ys, suorsserdxo oY)
Q0UR)SUI 10J 0S ‘57 Apoq oy ul [ d[qerrea oy) spulq /A f Yys,, uorssoidxo oy ],

A 39891 «— 4T @C

‘suorssaxdxe 10J suorjonpord om) ppe

M -oorgns aaoqe sojdurexo o) Ju poddiys oq urd 91 j9sol pur JIys siojerodo
[OIJUOD-PIYIWI[OP Y} SOZI[RULIOJ UOIJDISCNS SIYJ JO 1SOI O} ‘SSOUSJOIIU0D IO

‘sogerndriuewr uorssoxdxs JIys paso[o

-U0 UR IXIIUO0D ONUW MOY SITUWI[OP T dSNRID( LIPULLIP [04JU0D € JOSOT [[RD S\

qfys «—

GerF+ T v 10801+ T e~ (G- (7 UIUs) - € - ¢)19801 + T (L1)

‘Aeme JUSLI
7 9[nsal o) 3Im 39sa1 o) ser[ddns pue )x99u0d SUIPUNOLINS SJT SPIRISIP OS PUB
J 9[qeLrea a1} asn jou seop mo[aq uolssaldxa PIys ay) ‘ejdurexs Iayjoue aye) OF,



reuonsodwoosuou Apjuaredde Ut o1 ‘uoIyen[eAS JYSLI-0)-1Jo[-UoU FUIMmo[[e 1snl oy
poesoddo se ‘9doos 9SISAUL JO JUNOJOR SI} JO sofejueApe [ROLIIdUS [RIASG
‘[6T] eouoguoes © ogur (9¢) ur |/i] uoryejonb oyy oo17ds 0y osuLS
el S90p 91 N ‘VouLuLs © ojul uosiod e 901[ds 03 osuss ou soxew 1 Jdeoxe
‘. onIy st fi mos fipogawog 9OULIULS 9 YR ONS SI fi APOQATDAT,, S PossO[3 oq
Aewr (9¢) urerdod a1 ], ‘pajonb ATeorpsmgure)eut st (Fg) jo Surpear adoos-asioaul
oYY} ul fipogfitana Jo odods oY) JBYY SI UOITR[SURI) SIY} PUIYE( UOIHINIUI O T,

(fi oawes) xaE fip o~ (i _ses) @ TF fip)19801 o~

(((fi _awes) xwE))9891 “fip)10891 en

(((fi _awes) x T )19891 19501 fip) 19891 e~

AQQM MBS) | T)}9891 "I ) 10501 JOSOI .@>v 19S0I e~

((x(((fi .oves) x)19801 "TY) “TE)10SIT 98OI fiA ) 10SIT e~

(((fi coves) _ (xf ~xE f 1J1YS)) 10801 10501 *fip ) 19SOT &~

([((fi _awes) (zf -zE " 11s)) 1980 | {19501 “fip) 19801 e~

([((TLA]] caves) (xf o *f 1J1ys)) 10501 | (19591 /i ) 19801 o~

(LA ([(([A] caves) o (zf zE £ 1y1s)) 19801 | 39501 fiY ) *fip)19ST e~

"UOIYeN[eAd
JSLI-0)-1J0] IOPUN UDAD ‘SUOI}ISURI} SUIMO[[0] oY} soyewr wreidord Iojye[ SIYT,

[(([1A)6fin b ags | o wes) . (wf “ag [ yus ) Josox] st (9¢)
—_—— | G ——
fipoqfiaano mos fipogawos

wreigoxd

oge)syynur o) 03 osfe Inq (Gg) werdord oYy 03 jsnl jou soje[suRI} J1 oSNLI(

Surpear adoos-esoaul we sey (Fg) oduejues o1y ey asodord om ‘Afreoyroadg
‘Suruurerdord 83eisynur Jo 20URISUL UR ST 9d0DS SSIOAUL JRT[] PUDIU0D A\

"007} SJX0JU0D UOIJRN[RAD SUIUOWINE

QAJOAUL TDIYM ‘SUOITUGOP [RULIOJ 9S9YY) JTWIO 9A\ "OAO(R SUOIJISURI) [)INOJ PUR

‘PITY} ‘PUODISS O[] JO SOSBD [RIOUSST 91} UOTYR[OI UOIISURI) INO O} PPe O} POdU A\

6e~ExXEer (TFHT)XE~(THT)X(C+HT) &~
le+Dx@+D]ie e+l x@+1D)]i
L[+ 1)1 x Tle+1]1]i e

(le + 1) (L] x []]i-2y) (cg)

"91RIJSNI[T MO[9q SUOIISURIY O], "OPOD JO
o0a1d e Sutuuni seyejou xj ‘Ajreutd ‘[ (z+1) X (g+1)] 01 yuereambeo st | [z] x []]
uot) ‘| g+ 1] st x 1 ‘ojdurexs 104 *[z| perejou ‘uorjejonb e ojur paords aq wed 1
uoT[) ‘opod Jo 92a1d e ST T J] *9pod Jo 9001d ® ‘Onyea d1ye)s ® OUI 41 SWINY ‘|z + 1]
pajejou ‘g 4+ T se yons uolssardxe ue Iurjond) unt pue 9oyds ‘uoypionh sureid
-01d UT S[([RTRAR SIONLIJSU0D MU 92T} Soyewl Sururersord a8r)symnur ‘Agorrg

‘[erre 1equr ‘QT] Hurwwniboid abvisiynw, Aq soryuewes [euorjeIado
ur pessordxo se ‘uorjejonb omsmgurejowr Jo uorgou oYy Jursn suorjorpard reorrrd
- INO dUYSI dA\ "I9YJ0 1Ped 0 109dsar m odoos 9oeyINs aye) 0} IOYJ0 [Yoed
UIRIOD J0U Op Jey} sIoyljuenb sodI0] SNy} pue UOIJRN[RAD JYSLI-0}-)Jo] ‘onyes-Aq
-[[ed $92I0JUS 9AOQE UOIJR[I UOIYISURI) o) ‘Iemollred U] ‘snonJiquure 9q IoAdU
ued odoos Iogryuenb ey A[3uoim sjorpaid UOIYR[OI UOIFSURI) JIISIUIULIIOD Y

uornjejond) ¢°g

"ApOQotIos 0} DIy PodNpPOIUL APOqoN (F€)
‘Apogauios 0} ApoqAIass peonporjur £poqoN (g£€)

“(pg) oouvques soduuts o) jou nq (gg) ut a[qrssod st odoos soeyms :[), 1G]
fipoqfiaons ym uworjoriejur suistidins syt pue fipogowos war Ajurejod aaryisod
9} Se YONS ‘SJuouWed Jurye}-odods I9YI0 W)sAs auwres o) ojul djeiodlodur 0}
Ases s1 9] “10pIo posuadl] Alrodord ur syuowe(e Suryr)-odoos jo sSurns sydeooe
e} SUIDRW 9je)s-o9Tuy e AJ0ads (1¢)—(6g) ‘A[[e1IU0SSH LT 9SUIII] 0F IOPIO
ur fipoqfiun JO SOULIINIOO SIOW IO SUO IOAO fljagnepawur 9dods oxe) jsnw fipoq
-ou ‘Afyuenbesuo)) ‘sSuruesw Ie1) Jo syoadse Sursuedr-Ajrrejod pue suryei-odoos
oY) d8jerdojur fipogfiun pue fipogou JO SUOIIR[SURI) INO ‘SosATRUR S, A1 Ul SY

"91 108 40U S9OP PUR SUIDI[ ® SPAdU (Og) UI )Y
asneooq ‘Yongs 103 (Qg) I10j suolsuely o) :(gg) I0f jou nq ‘(Lg) I10] Apreqruarg

(i oawes) 2 fip TEe o~ ((fi _mes) x fip TE-)10591
(7(fi Loves) Jxfip ~xE)j0s01

(7((fi _awes)_ x)yoso1 fip TE-)
@@QSAB@@V&VP%@H “fix) fip TE-) 19891

(7(2A(((fi Laves) L x)y0801 fix) “fip ")) “TE-)

A (fi(((fi mes) x)y0s01-fiY) “fip ")y )Poso1 T v
(7((pfi6 -finpx B ayys _mes) x)j0s01- amrvpmé

I S T T T

(72(((HA6 -fip )X "6 AJs _mes)  )10801 " TY) "TE ) JOSOT e~

(76 fig 5 6 oyrs) . wes)) | (g xE—f s ) )sosor ()
~— —— —
fipoqfiun mos fipogou

"(Tg) Buisn asuedI] pasn oY)} Jo sasodsIp UOTYIS
-re1) oyewrgnuad o1 T, *SMO[[0] se sonduiod pue soje[suel) (9g) 90UIULS N,
‘JuowMS8IR S8 j JURISUOd ) O} ISNU JRl[} UOIOUN] ® soj0uap 7Y ‘(0g) Ul

[Alo «~ Bralo (1€)
ULIOJ 9Y[} JO SUOI}ISURI) [RSOdSIP-09SUADI] Ppe pur
Y06 g )x 6 s (0€)

09 fipogfiup oye[suery



‘[1] woryoe se oFengue] pue jonpoid se agendue|
JO SMOTA 91} USPMID(] UOTPIRUUOD 1) U )3USIS 07 sosturold [g] sorueuros [euor)
-RJOUOP PUR [RUOIJRIDAO U0aMID(] YUI[ JYSI) Y "S9)RIS JO 19 9[3Uls ® UOUWR SUOT)
-suer) o[qryedwod se—ojepdn orpewderd pue ‘UOIIRN[RAD DIJURTIOS ‘UOI)RALIOP
o1poRIUAS—oFendur] urwNY JO s109dse AURT SOUYIUN MOIA SIY ], "I9PIO UOTJRN[RAD
Ul SHUONIIISU0D JO 9913 B N IOPIO IedUI Ul SOOURIOIIN JO 9oUaNDas © j0u SI 1X9)
-U09 98IN02SIp st T, “(fipoqou) seseryd 10130 Aq ose Iq (yund 2Yy7 UL SYIDM UDUL
V) seouejues Aq ATUO JOU POLINOUL 018 SI00JJ0 OPIS SISTM ‘[9AS] [RIJUSJUSSRIJUL O}
09 [9AJ] [RIJUOJUSSIONUT O} WOLJ SOIJURUIDS SOTWRUADP spuojxo yoreoidde m(Q
"0} OYI[ P[NOM oM SB TONUW ‘Yonjs 193 0}
(8¢) se yons urerdord e 10J sueauI 91 JeM A[[edI)R)Ss 10 A[[Ror30[-0dA) pue)jsIapun
07 Avm OU 9ARY oM OS ‘UOIjejonb pue [0IJU0D POPWI[OP SOUIQUIOD A[PUNOS ey}
JO3IRW 9} UO SOIJURUISOS [RUOIIRIOUSP 10 WO)SAS odA) ou A[Juorind st 910y} ‘Ie[n
-orred Uy ‘urewal sonsst uodo Auetr o1oym ‘oendueejour o jo suorjedrjdde pur
SUOT)RPUNOJ 9} SUIPRSI)SOAUT A[OATIOR OI€ A\ "UOIJORIDIUIL IO} PUR ‘A)JIAIISUOS
Ayreod ‘odoos osioaur ure[dxe sdpoy o8engue] [eimjeu ur Surwrweisold oFe)s
-I}[NUW PUR [0IIUO0D PITWIOP J10J SOTJURISS [RUOIJRIddO U MO UMOYS AR I\

uorsnouo) j

‘[6 ‘g] suonsonb ur Ayurotredns
pue SUIPUI( UI I9A0SSOID OS[R N AJTATISUOs Ajrrejod pur uoryeoypuenb usomioq
uorjoeIdIUI oY) Jsnl jou surefdxe UoOTIRN[RAD JUSLI-01-)J9] ‘Ojdurexd I0q "SUOIIIIP
-01d no-euroq oxewr pur euswousyd s1)smsur e oy Ajuniojiun Ajdde uapio pue
129100 Jo suorjou In() Ajoidus [euoryejou pue Arre enjdeouod puosaq se03
NIomourej reuorjerado [RIOUSS ® Ul SedPl PO dsoy) Surisesal jo poded oy,

“Surse) odoods Jo 90UR)SUT SIY) 0} SPUDIXS [OIFUOD PIIWI[OP JO
asn () '[Q7] 10vINUI ABUI IOIOMSR UR PUR I9YSR UR MOT 9GLIDSTUNIID 03 9doods
aye) SpIOM-Tm Jel[) ST ®apl PO Iayjouy °[Lg] selimoar 91 se urerdord 3uiajoss
9} 0JUI PIOBI B} SUIIRISIIUL A( IO ‘T UOIPISG UL PAYDISYS sk ‘Jusuoduod ajel
-edos & sk 99r)S O] 01 PIOAI oY) SUIPPrR A( IoY) soruewds [euoljerado ue ur
BOPI ST} ssoxdxo wed oA\ [9Z—Fg] 9SINOISIP Y} Ul IBJ OS POONPOIJUL SJUSIDJOT JO
pIooo1 © Aq pojerpowt se eloydeur jeol) 0} ®IPI PO UR ST 1 ‘ojdurexs I0q "so1)
-URwWos [RUOIIRIOAO U JUSUI)RAI) [RINJRU ® SPUY J09[0 [ova ‘S)s083NS ULId) o)
sy ‘uorje3olejut pue eioydeur ale §109]jo opIs o19SMIBUI] Io110 omT, "[T1] s102ff2
ap1s oysinbul) WIOY oM UOIYM ‘oFengdue] [rinjeu ul vuswoudyd [euorisodurod
-uou Apusredde Auew Jo gno omy snf oxe A3anisues Ajrejod pue uoryeoyruent)

euowouayd o13sm3ul] LY F'¢

‘[eg] werreSunyy pue
‘[gg] werres] ‘ea1n) ‘yoin(g ‘[GT] ystBuy ut se yons ‘swell Ajurejod pue sieyrjuenb
[eUOI}IPpe I0] JUNO0d9R 0} I9pIo ur sodA) asne arour 0} £399eI)s SIY) IZI[RISUAS

urd A ‘suorjisodoid o) j woxy uonouny v 9ng uorysodord e jou 2j0uULp Aewr
9AO(QR SISATeuUR oy} Ul osne[o e :sodA} osne ojerdjijord 03 SI AFojRIlS [RIOUSS
ol T, '[0g ‘€1] poatsep se—Ajtre[od Jo junoooe ue Ul 9dods JO UOTIOU OIJURUIDS ©
0} I9pIO Jo worjou d1IdeIuAs ® sutol snyy ‘[Tg ‘gl Lyarysuss Ljrreod jo sesATeue
S, URYG PUR Jox{Ieg oYI] ‘UOIjeIoNDb O11SMIUIRISUL JO SOIIURMSS [RUOIIRIOdO IN()
‘uorjisodoid e 10A0 ATUO 9d0ds 9SIOAUL de) URD
Toyryuenb v 9sneOa( ‘I0SULDI SIT I9JR POJeN[RAD 9( ISNu Wd)T Ajrre[od e ‘[RIoUSS
uy (*|7] £q (8¢) ur 7 9sef o1y oov[dol om JT WOAS ‘ST JRI}—) 9SUADI] oY) oj0nb om J1
UoAd SUISUADI] YOO[( P[NOM *J 9 T,) "SUISUDI] SYI0[q ] SUTUSAISIUI SY[} OS ‘UOTIIS
-odoiad ® uer) IoyjeI UOIOUNJ ® ST~ mps fipogfiup Apureu ‘fipoqou Jo odoods oy T,

(7(((G(((fi ~awes) L x)99801 Y ) "TE )Y ) *[)19501) AIE-) 10891 e~
(7((G=(((fi Sﬁmv )19891 " TY) "TE ")\ ) 19801 1T )19801) “fip-) 19501 e~

(7 ((((fi wes) (g f g )X *f 1JTS) ) 19891 #1) 10801 “iE) 10891 e~

(([((n \,%mv () “oE )\ 131US) )19801 1] | 998501 fiE) 10891 e~
(([((T1A)] cwes) L (g f wE px [ 331s) )19891 /[ | 99501 “fiE) 10891 «n
(7LA] (| ((TA] cawes) S (g f zE )Y *f A1s)) 10801 7] | (39891 i) “iE) 10891 e~

"SUOI}ISURI} SUIMO[[O] 9} I93Je [oNjs §308 oY) 91

;QGE_@J fipe B ogrgs | o ames)_ (pof g )Y f WS vf@m@g “i jyeso1 (8¢)
fipoqou mos

fipoqfiuv

wrerdold oty 03 A[[nJssooons soje[suer) (L) ysnoyy
uoAd ‘gse1quoo uy ‘uorsodoxd e st (fi mes) T TE 9SNRID( ‘DI9Y) SUOIISURI) o1}
Ioduret] jou seop | --yese1’f|j1esa1 Aq (9g) ur | - 9ese1]jjeser Suroeidey
“ATuo suoryisodoad 0y seridde uoryejonb ety (woryerndiys Aes S owios)
uoIIMAuUI oY) ssoxdxo 8 Mg ‘03 ST $9010F SO1URISS [eUOIRIOAO 91} 9STIRdDq 10U T
0z15o1[30d AT opp (" " "7y Se yons uorjoung v wey) oyjer) uongisodoid e ST 4 uoym
[A]D 01 sT ‘9x09u00 TOIyen[RAD AR ST [ | oIoym ‘[A’[],) w0y o1y Jo ureiSoid
® WOJJ UOIISURI) ATUO o[} ‘SpIOM IS0 U] "ATuo sjuewngie uorjisodord oye) o)
Pa9oLIYSOI UOTIOUNJ APTJUSPT Ue ST 77 oIoyM ‘| ** * 19821 7] | {190l Ul sasne[d Jo UoIye|
-sue1} o) Sursopud £q spesdold ATuo uorjejonb jer) ozsojod Ay om ‘AJ[RULIO
"90URIUOS POULIOJ-[[oM ® J0U ST fi mps fipofiuy jnq oniy st fi mos fipoqfiuy
90URIUOS oY) JBY) Uons ST fi APOCON],, SB 1 SSO[3 PInoMm 91 9snedaq (L) N0 SOl
9d00S 9SIOAUL JO SISATRUR INO ‘A[OATIINIUT "d[(e[reARUN OS[e ST 0d0dS 9SIDAUT AM SI
o[zznd SULIMPUS SIOW Y 'Z’'¢ UOIJ0SG Ul PAYDIdYs IR} SUIPNOUL ‘UOI)RZI[RIOUSS
sty amydes A11a131sU0s Atrefod JO SJUNODOR JUOLIND [[Y "IOSUADI] ST Iopun (PSLI)
odoos oyey snwr fipoqfiun osnesoq Arduits (L¢) 10] o[qe[reaeun st odods 9ovJING

‘Apoqou mes Apoqhuy, (1¢)

‘[oz “e1]
woyl Ajrejod e 10A0 0d0ds 9sIoAUl o¥e} jouuerd I0suadl] Ajrrejod e Aym urejdxo
am ‘remmoryred uf ‘uotyesyipuenb (o) pojeal A[osod ng) uey) 1930 euswouayd



vr-¢ (LL61) T Aydo
-SO[IYJ PU®R SOISMSUIT "SUOI}sonb Jo SOIURMOS puR XRIUAG ' ‘USUN)LIRY]

L8% €7 (686T) 69 9oudDG 10gndoy) [ed13a10

-9, 99e)s [R1juUanbas Jo A1001] O190RIUAS Y " (] ‘URWPALL] '\ ‘USSIO[[O]
(Z86T) S1rosnydesse] JO AYNSIOATU() ‘So1ysINSur jo juourjredo( ‘sisoty
"SOSRIJ UNON 9}UYOPU] pue 9)IUYS(] JO SOIURWDg oY, '] ‘WIOH
00T-6¢ (166T) $T Lydosoryg

pue sonsmsury -o180] ajeorpard omuRuA(] A ‘JoUN01§ f ‘Mlipueusoir)
2ee—227 (186T) WININUS)) YOSIYRTAIR] ‘TIRPID}

-Swy ‘wnmbo[o) wepIsSwy PIg oY) JO SSUIPaadol] :o8engue] jo Apnig
oY} UL SPOYIRIN [RWLIOL 'Spo ("IN JOUN0IS “A'IN'I ‘Uossuef “Hy[
‘Nltpususorr) uy ‘uoryejuaseIdol DIJURWSS PR YILIY JO A100Y) Y "H ‘durey|
(9002) ¢,£000/zZng3ut/4eu" Fne - Juty//:d3ay SuIsueol] pue

‘odoos ‘Ajrreuoryd() :$911089)ed PAIOPIO A[[RIJIR Y ‘ISO[0QRZS ‘Y ‘IpIeuIaqg
(200g) £nsmoatun) WPA1IN (STO) SPMISIMSUIT JO INYIISUT JIIIY() ‘SISAY)
qud o180 odAT, [erI0803e)) Ul AJLIR[Og UM SUTUOSEdY Y ‘TpIeuldg
$9-¢¢ (F00g) ureysuruuirg jo A)1SI0ATu)) ‘9ouslog Iejnduo)) jo jooyog doy
YOI, UL T-HOUSD Ioquuny doysyIop| suonenunuo) NVIIDIS INOV U
oYY} JO SSUIPead0l F(O. MDD P “H ‘Ofo9[IY [, Ul “Aarysues Ajrrejod pue
uoryeoyIuen() :98endue] [BINJRU Ul SUOIIBNUIINOD POMNWIR( :'97) ‘UBYS
‘0861 ‘PuRIRL) MIOX MaN Aq pojuridey]

(6L61) s1josnyoesse]N JO AJSIOATU[) ‘SomsmBur] jo juourpredo(] ‘SIso)
Qud -suoney odoog JueleqU] se AJAIISUSG AJLIR[od YA\ ‘mesnper]
(0961) e8priqurey) ‘ssoxd TIN “129[qQ Pue pIop “O'A'M Pumy)

LE-9% (€003) SS9Id INDV 10X MoN ‘sogenguer]

surmurerso1 jo so[dmwurid uo wnisodwAg NV [BNUUY 971 JO PIOISY 90U
-12Ju0)) €0, TdOd U] "SIOYISSe[D JUSTUOIAUY " I\ ‘USS[PIN "M\ ‘BUe],
ZSh-60¥ (¥002) g L1001, opysmsury

pue oSenguer| reinjeN -Ajurejod saryeSou—Ajreiod 9A1RISOJ (Y ‘ISO[O(RZS
"6L6T ‘puelren) 10X maN £q pajuridey (L61) £So[outpa], Jo 9ImiIysuy
$170SNYORSSRIN ‘SISOY) (TUJ "YSHSUF Ul 9d0og JO So1uewog oy J, 'SV ‘YooIy

aud

[81]
[21]

[91]

¢eT-681 (700g) sosmsury [euoreinduoy) 10§ UOIIRIOSSY

‘N ‘19sIoWOg ‘g dwnjoA "so1ysmaury reuorjeinduwro)) I0J UOIIRIDOSSY o1} JO
Ioyder) UROLIOWTY [[IION o) JO 90ULIfU0)) AFO[OUyos], 9ensue| URWN
F00g 9U) JO SSUIPOdd0IJ :'Spo °G ‘SoqNOY ‘(T ‘MdIRN g ‘Srewin(] uj “Iew
-wreI8 [eo1307-0dA) Ul IopPIO UOTIRN[RAD PUR AJATIISUSS AJLIR[OJ :'0°) ‘URYG
L£-92 (9002) $$91d INDV 10X MON ‘Surmurerd

-01J [eUOI}OUN,] UO 9OUSISJUO)) [RUOIRUIDIU] NDVY 9} JO SSUIPaadold :9(),
dJdDT U] "3urpuiq orueudp poyria( 'y ‘Aiqeg o) ‘weyg (O ‘A0APsy
9TT-16 (666T) 98prque)) ‘ssoid LIIN ‘yoroiddy

OT30T 92IN0S9Y 9, :TeWUWIRIF) [RUOIJOUN J [BIIXOT Ul XBIUAG PUR SOIJURUIOS
po “IN ‘erdwhire( uy -Sursuedl] Ajurejod aarpeseu pur sjou Joord ' ‘A1
0ST-F¥T (L66T) uueugney] ue3IOJN ‘0dsrouRI]

urG ‘sonsmaury reuoreinduo)) I0j UOIRIOSSY 9} Jo Iidey) ursdoinsyy
97} JO 9OULISJUO)) )Y PUR SONISMIUIT [rUOI}RINdUIO)) 10 UOIPRIIOSSY 9T} JO
SUIEaN [eNUUY [IGE YY) JO SUIPSI0I 'SPd A\ ‘IOIS[UeA\ “Y'd ‘UdY0))
U] "90RLIDIUI SOTJURTIDS-XRIUAS o) Je SUIsuodl] Ajurejod oArye3oN ' ‘Alg
(G00g) AVSIOATU() pIeATR ‘S1SoT) (JUA "SIP9H OPIS dNSMEUIT D7) ‘Werg
€9T-GET (L00G) $S01d AYSIATU[) PIOJX() 10X MoN ‘Afenorisoduo))
JO9II(] :'SPO “*d ‘U0sqodR[ ‘*) ‘IoyIeyq UJ "SIO00HO OpPIS OIISMIUIT ') ‘URYS
VET-16 (900¢) 6T AUdOSOIIJ pue SONSMSUIT "UOTYRN[RAD

IS1I-03-939] se Ajuiotredns pue IoA0ssoId Surure[dxy :°)) ‘Ios{req ‘-0 ‘Ueyg
0Le-1¢¢ (900Z) QT uonewIoOu] pue oagenguer] ‘O30 JO [RWINO[ "IRUIWIRIZ
[eorgo] adAy ur suorjenurnuoy) :sydeid se sodAT, o) ‘uryg N ‘IOIRyg
166-19¢ (2661) T 9ouodG I0mnduio) Ul SoINJONI)G [edIRWSJR]N "TOIYRUT
-10jsuer) S0 oYl Jo Apnjs y :[o1juod surjueserdey] 'y ‘Isul[ () ‘Aaue(]
09T-TGT (066T) ss91J

INDV SI0X MmoN ‘Suruurersord [euorounyg pue dsr] U0 9dUaIjuo)) OV
0661 9U) JO SSUIPEad0I] U] ‘[OIJU0D SUIRIISQY Y ‘TISUIL] () ‘Aaue(]
‘z8*sd-oqey/saaded/Lauep. /3p ne- Turep anm//:daay

(6861) rewruo( ‘woSeyquodo)) Jo ANSIOAIU() ‘NMIA ‘Z1/68 Modey [eotu
-09], "$9xX03u00 padL) Jo uorjorIIsqe [RUOIDUN] Y Y ‘IYsull] (O ‘Aaue(
06T-08T (886T) sso1d INDV ‘YI0X moN ‘sedenduer] Surumrer3ord

jo sordwurlg uo wmisodwAg DY [BNUUY 91} JO PI0OdSY 90ULILJUO)) 88,
TdOd :ur -spdword sseo-jsiyg jo so130eid pue A1097) Y, "N ‘USSIO[O]
'9g¢ "doy "Yaag, se

oSV (L86T) AysIoaruy) euripu] “yuatiredo( 9ouotdg Iojnduwo)) ‘siso) (JUd
‘sofengue] SUMRISOLJ IOpPI)-IoYSIH oAljerodw] Ul 9)R}G pUR [0IFUO))
JO AIO9UT, O110RJUAG Y :UOISIOAUO.) G-\ JO IMOR)) oI, :']N ‘USSR
‘burwuunabos J

214267} pup 216077 fo [puULNOL 0) POIITIIQNS UOTSIOA PISIANY (TRGT) SNYIRY
Jo Aysieatup) ‘eousiog rojnduro)) jo quaunireda( ‘6T-NJA [INIVA odey [eo
-TUY09], "soryuewns euoljerodo o3 yoeoidde [emjoniys oY) ‘UIOJ
(500g) @8priqurey) ‘ssord TN “SUOIIPERLL, UOHDOY-SE

-o8ensuer| pur JoNpolJ-se-odendueT o) SUISPLIY :0s() o8en3ueT pojeniig
-PlIOA Surdpnig 09 soyoroxddy :spe M\ ‘SnRUUSUR], D) [[OMSONIT,

k4

[1]

S9OUDI9JOY



On Evaluation Contexts, Continuations,
and the Rest of the Computation

Olivier Danvy

BRICS*
Department of Computer Science

University of Aarhus’

Abstract 1.1 Continuations, informally

Continuations are variously understood as representations of theWhat is a continuation? To some, it is the representation of an eval-
current evaluation context and as representations of the rest of theuation context, i.e., an expression with a hole; plugging an expres-
computation, but these understandings contradict each other: plug-sion into this hole yields a new expression. To others, a continuation
ging an expression in a context yields a new expression whereasis a representation of the rest of the computation; sending it an in-
sending an intermediate result to a continuation yields the final an- termediate result yields the final result of the overall computation.
swer. We show that continuations-as-evaluation-contexts are theThese two notions are plausible and even widespread (the latter one
defunctionalized representation of the continuation of a single- is actually the original definition [63]), but they are incompatible
step reduction function and that continuations-as-the-rest-of-the- with each other. In the former case, a continuation expects an ex-
computation are the continuation of an evaluation function. Fur- pression and returns another expression. In the latter case, a contin-
thermore, we show that defunctionalizing the continuation of an uation expects a value and returns a final result.
evaluator gives rise to the same evaluation contexts as in the single-
step reducer. The only difference is how these evaluation contexts The primary goal of this article is to reconcile these two com-
are interpreted: a ‘plug’ interpretation yields one-step reduction, mon, but contradictory, understandings of continuations as repre-
whereas a ‘refocus’ interpretation yields evaluation. sentations of the current context and as representations of the rest
of the computation.

We then present a constructive corollary of Reynolds’s histor-
ical warning about depending on the evaluation order of a meta-
language for an interpreter: The two best-known abstract machines . . o
for the A-calculus, Krivine’s machine and Felleisen et al’'s CEK 1.2 Continuations, authoritatively
machine, are in fact the call-by-name and call-by-value counter-

parts of thesame(evaluation-order dependent) interpreter for the When they are mentioned at all, continuations are presented with
A-calculus. considerable variations in textbook and lecture note<Cdncepts

in Programming Languag€d 7], Mitchell briefly defines a contin-

. uation as a function representing the remaining program to eval-

1 Introduction uate; he mentions continuation-passing style as a way to obtain
) . o o . . tail recursion. InProgramming Languages: Theory and Prac-

The notion of continuation is ubiquitous in many different areas of tjce[40], Harper summarily defines a continuation as a control stack
computer science, including logic, constructive mathematics, pro- gnq argues that a formal semantics is much clearer; he mentions
gramming languages, and programming. Nevertheless, continua-continuation-passing style as a way to “roll one’s own” continua-
tions are a remarkably elusive, even mystifying, notion. They pop tjon, In Compiling with Continuationfs], Appel defines a contin-
up virtually everywhere as a uniform solution to control-related ation as a function that expresses what to do next; he then makes a
problems, and it seems that no two alternative solutions to thesegpstantial use of continuation-passing styleEssentials of Pro-
problems are alike. Worse, no particular effort seems to have beengramming Languagef84], Friedman, Wand, and Haynes define a
devoted to connecting these alternative solutions to the solutionscontinuation as an abstraction of the control context; they dedicate
based on continuations and from there, to transpose these alternagy chapters to continuation-passing interpreters and transforming
tive solutions to other domains. programs into continuation-passing style. Rrogramming Lan-
guages and Lambda CalcyR8], Felleisen and Flatt define a con-
tinuation as an inside-out evaluation context in an abstract machine;
they do not consider continuation-passing style.Ligp in Small
Pieced53], Queinnec defines a continuation as a representation of
all that remains to compute; he mentions contexts as an alternative
representation of continuations.

* Basic Research in Computer Sciengew.brics.dk),
funded by the Danish National Research Foundation.
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1.3 Prerequisites For example, here is the refocus function corresponding to the
syntactic theory just above:

We expect a passing familiarity with functional programming (ML), refocug[],n) = n

and we build on the notions of evaluators, abstract machines, CPS refocugE[n +[]],n) = refocugE,n +n)

transformation, defunctionalization, and syntactic theories: refocuE[[]+€,n) = decompose E[n+]))

Evaluation functions: An evaluator is a compositional function wheredecomposeecomposes a computation into an evalua-
mapping an abstract-syntax tree to an expressible value, if tion context and a redex.

there is one; it implements a denotational semantics [58].

Abstract machines: An abstract machine is a transition function 1.4 Overview
over computational states; it implements an operational se-

mantics [52)]. The rest of this article is organized as follows. We first investigate

continuations as evaluation contexts and continuations as the rest

CPS transformation: A program is transformed into  of the computation; to this end, we revisit the simple example of
continuation-passing style (CPS) by naming all of its arithmetic expressions above (Section 2). We then consideY-the
intermediate results, sequentializing their computation, and calculus (Section 3) and analyze further consequences (Section 4).
introducing continuations. Each CPS transformation encodes

an evaluation order [20, 41, 51, 57, 62]. 2 Asimple example: arithmetic expressions
Defunctionalization: A program is defunctionalized by replacing ) . . . . )
each of its function spaces by a first-order data type and a first- 10 investigate continuations as evaluation contexts and continua-
order apply function [56]. Each data type enumerates all the tions as thg rest of the computation, we go through the simple exer-
function abstractions that may give rise to inhabitants of the Cise of writing a one-step reduction function and then an evaluator
corresponding function space [7, 8, 13, 21, 49, 56, 65]. for arithmetic expressions. We write each of them in direct style,

. . L . and we successively CPS-transform them and then defunctionalize
A particular case of defunctlonal_lzatlon is closure CONVErsIoN: thejr continuations.
in an evaluator, closure conversion amounts to replacing each ) . ) o ] )
of the function spaces in expressible and denotable values bya Our arithmetic expressions are minimal: they consist of literals
tuple, and inlining the corresponding apply function [46, 56]. and additions.
(Other styles of closure conversion exist, though [6].) datatype exp = VALUE of value

Syntactic theories: A syntactic theory provides a reduction re- | COMP of comp

lation on expressions by defining syntax, values, evaluation a“j value igg Oﬁ it
contexts, and redexes [26, 28, 70]. For example, a syntactic " conp of exp T exp
theory for arithmetic expressions is specified as follows. Literals are the only values and additions are the only computations.
Syntax:e:=n | e+e ) ]
Values:n 2.1 A one-step reduction function
Redexesn+n’ We write the one-step reduction function by recursive descent, us-
uati _ ing the recursive calls to reach the left-most-innermost redex, and
Evaluation contextsE ::= [] | E[n+([]] | E[[]+¢] constructing the reduced expression at return time:
Plugging an expressiaminto a contexe: (* reducel : comp -> exp *)
plug([l,e) = e fun reducel (ADD (VALUE (LIT nl), VALUE (LIT n2)))
PgEM-+[]}.€) = plug(E,n-+e) \ . XALU? E}L\;g :\?ZiLSEM)l) CoMP c2))
_ reduce vl, c
plug(E[[] +ef},e) - pIug(E,e+e’) = COMP (ADD (VALUE v1, reducel c2))
| reducel (ADD (COMP cl, e2))
Reduction relationE[n+n'] — E[n’'], wheren” is the sum of = COMP (ADD (reducel cl, e2))
nandn’.

L . ) B We then CPS-transformeducel:
These definitions satisfy a “unique decomposition” lemma

[70]: any expressioe that is not a value can be uniquely de- (* reducelc : comp * {exp —> ’a) ->'a *)
composed into an evaluation cont&and a redex+ ' such fun reducelc (ADD (VALUE (LIT nl), VALUE (LIT n2)), k)

B / = k (VALUE (LIT (nl + n2)))
thate_pluQ(E’n+n)' reducelc (ADD (VALUE vl, COMP c2), k)

From syntactic theory to abstract machine: Nielsen and the au- = reducelc (c2, fn e2 => k (COMP (ADD (VALUE v1, e2))))
thor have established the conditions under which one can de- reducelc (ADD (COMP cl, ez), k)
forest an evaluation function when it is defined as the transi- = reducelc (cl, fn el => k (COMP (RDD (el, e2))))
tive closure of one-step reduction in a syntactic theory [22]. Finally, we defunctionalize the continuations:giuceic. We as-
At each step, a term is decomposed into an evaluation con- syme an initial continuation that is the identity function, and there-
text and a redex, the redex is contracted, and the contractumsgye the polymorphic type variable in the type @fiucelc is spe-
is plugged into the evaluation context. Deforesting such an jajized toexp. Three functional abstractions can build inhabitants
evaluation function makes it possible to avoid the construc- i the function spacexp -> exp. The first is the initial continua-
tion of intermediate expressions. Our key point is 10 con- ion and it has no free variables. The second is the continuation in
struct a “refocus” function that makes it possible to replace the the second clause, and it hasandx as free variables. The third
decompose-contract-plug-decompose-contract-plug-... 100p js the continuation in the third clause, and it hasandx as free

by an initial decomposition followed by a contract-refocus- ariaples. The data type of defunctionalized continuations has thus
contract-refocus-... loop. The result is an abstract machine.  tnree constructors.



datatype cont = CONTO
| CONT1 of value * cont
| CONT2 of exp * cont
(* apply : cont * exp -> exp
apply (CONTO, e)
=e
apply (CONT1 (v1,
= apply (k, COMP
apply (CONT2 (e2,
= apply (k, COMP

*)

fun

k), e2)

(ADD (VALUE vl, e2)))
k), el)

(ADD (el, e2)))

(*
fun

reducelcd : comp * cont -> exp ¥*)
reducelcd (ADD (VALUE (LIT nl), VALUE
= apply (k, VALUE (LIT (nl + n2)))
reducelcd (ADD (VALUE v1, COMP c2),
= reducelcd (c2, CONT1 (v1, k))
reducelcd (ADD (COMP cl, e2), k)

= reducelcd (cl, CONT2 (e2, k))

(LIT n2)), k)

k)

We observe that the data typent is isomorphic to the data type

of evaluation contexts for arithmetic expressions, and that its apply

function coincides with the corresponding plug functioBvalu-
ation contexts, together with their plug function, are therefore a
representation of the continuation of a one-step reduction function.

2.2 An evaluation function

We write an evaluation function by recursive descent:

(* eval : *)
eval (VALUE
=n

eval (COMP (ADD

= (eval el) +

exp -> int

fun (LIT n))

(el, e2))
(eval e2)
main : *)
main e

= eval e

exp —> int
fun

We then CPS-transformval:

(* evalc : exp * (int -> 'a) -> 'a *)
fun evalc (VALUE (LIT n), k)

=kn

| evalc (COMP (ADD (el, e2)), k)
= evalc (el,
fn nl => evalc (e2,
fn n2 => k (nl + n2)))

(* main : exp -> int ¥*)
fun main e

= eval (e, fn n => n)

Finally, we defunctionalize the continuationsdis1c. The initial
continuation is the identity function and therefore the polymorphic
type variable in the type afvalc is specialized tant. Three func-
tional abstractions can build inhabitants in the function spaee

-> int. The first is the initial continuation and it has no free vari-
ables. The second is the inner continuation inAfreclause, and it
hasn1 andk as free variables. The third is the outer continuation in
theanp clause, and it has2 andxk as free variables. The data type

= CONTO
| CONT1 of int * cont
| CONT2 of exp * cont

datatype cont

(* apply : cont * int -> int *)
fun apply (CONTO, n)
=n
| apply (CONT1 (nl, k), n2)
= apply (k, nl + n2)
| apply (CONT2 (e2, k), nl)
= evalcd (e2, CONT1 (nl, k)
(* evalcd : exp * cont -> int *)
and evalcd (VALUE (LIT n), k)
= apply (k, n)
| evalcd (COMP (ADD (el, e2)), k)
= evalcd (el, CONT2 (e2, k)
(* main : exp -> int *)
fun main e
= eval (e, CONTO)

We observe that the data typent is isomorphic to the data type
of evaluation contexts for arithmetic expressions, and that its apply
function coincides with the corresponding refocus functiéwalu-
ation contexts, together with their refocus function, are therefore a
representation of the continuation of an evaluation function.

2.3 Conclusion

Continuations have two sides: they can represent the context for
one-step reduction and they can represent the rest of the computa-
tion for evaluation. Common to both sides is the notion of evalua-
tion context:

evaluation
contexts
plug refocus
one-step evaluation
reduction

e Evaluation contexts, together with the plug interpretation, are
the defunctionalized representation of the continuation of a
one-step reducer.

e Evaluation contexts, together with the refocus interpretation,
are the defunctionalized representation of the continuation of
an evaluator.

Identifying these two representations of evaluation contexts makes
it possible to reconcile the two common—but contradictory—
understandings of continuations as representations of the current
context and as representations of the rest of the computation.

Evaluation contexts were first proposed in Felleisen’s PhD the-
sis [26] and since then they have had a clear impact in the formal
study of programming languages. Yet they have never before been
formally connected with the continuation of a one-step reduction
function or with the continuation of an evaluation function.

It takes some skill to define evaluation contexts. Until the
unique-decomposition lemma is proven, one is never sure whether

of defunctionalized continuations thus has three constructors. Duethe enumeration is complete and whether it is not somehow redun-

to the recursive call tevalc in the outer continuation, the apply
function of defunctionalized continuations and the defunctionalized
version ofevalc are mutually recursive:

dant. In contrast, the characterization of evaluation contexts as a de-
functionalized continuation in a recursive descent to locate the next

redex provides both a guideline and a security. Also, the unique-

decomposition lemma holds as a corollary when one starts from a
compositional recursive descent.
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structure Eval0

= struct
datatype expval
withtype denval =

= FUNCT of denval -> expval
expval

(* eval : term * denval list -> expval *)
fun eval (IND n, e)
= List.nth (e, n)
| eval (ABS t, e)
= FUNCT (fn v => eval (t, v :: e))
| eval (APP (t0, tl), e)
= let val (FUNCT f) = eval (t0, e)
in £ (eval (t1, e))
end
(* main : term -> expval ¥*)
fun main t
= eval (t, nil)
end

Figure 1. Canonical evaluation-order dependent evaluator

structure Evall
= struct
datatype expval
withtype denval
(* eval : term
fun eval
= List.nth
eval
= FUNCT
eval (APP
= let val
in eval
end

(* main :
fun main t
= eval

end

*

FUNCT of term * denval list
expval

denval list -> expval *)

(IND n, e)
(e, n)

(ABS t, e)

(t, e)

(t0, tl1), e)
(FUNCT (t', e’)) =
(t",

eval (t0, e)

(eval (tl, e)) :: e')

term -> expval *)

(t, nil)

Figure 2. Evaluator of Figure 1, closure-converted

3 A constructive corollary of Reynolds’s
evaluation-order dependence

In earlier work, the author and his students have observed that &
defunctionalized CPS program implements an abstract machine [2,
3, 4, 10, 11, 18]. In particular, we have found that Krivine’s ab-

stract machine [15, 39, 45] is the defunctionalized and continuation-
passing counterpart of a closure-converted call-by-value evaluator
for the A-calculus and that Felleisen et al.'s CEK machine [28, 29,

33] is the defunctionalized and continuation-passing counterpart of

a closure-converted call-by-name evaluator forXkealculus [2].

The goal of this section is to show that Krivine’s abstract ma-
chine and the CEK machine can in fact be derived from the same
evaluator for the\-calculus. This evaluator is the most canonical
one for theA-calculus: it is in direct style, higher-order, composi-
tional, and with an environment. As pointed by Reynolds [56], it
is also evaluation-order dependent: if the evaluation order of the
defining language is call by name (resp. call by value), the evalu-
ation order of the defined language is also call by name (resp. call
by value). We specify this evaluation order with the corresponding

CPS transformation:

e Our implementation of the abstract syntax of Miealculus is
as follows:
IND of int

| ABS of term
| APP of term * term

datatype term (* de Bruijn index *)

Variables are represented by their lexical offset (i.e., their de

Bruijn index).

e Figure 1 displays an evaluation-order dependent evaluator in
the concrete syntax of Standard ML. This evaluator is compo-
sitional (all recursive calls on the right side of the equal sign
are made over proper sub-parts of the terms on the left side)
and higher order (the domain of expressible values is a func-
tion space), with an environment (a list of denotable values).

e Figure 2 displays a first-order counterpart of the evaluator of
Figure 1, again in the syntax of Standard ML. This evaluator
was obtained by in-place defunctionalization of the express-

ible values, i.e., closure conversion [46, 56].

structure Evalln

= struct
datatype expval =
withtype denval =

FUNCT of term * denval list
(expval -> expval) -> expval

(* eval : term * denval list * (expval -> expval)
(* -> expval
fun eval (IND n, e, k)
= List.nth (e, n) k
| eval (ABS t, e, k)
= k (FUNCT (t, e))
| eval (APP (t0, tl), e, k)
= eval (t0, e, fn (FUNCT (t’, e')) =>
eval (t’, (fn k' => eval (tl, e, k')) :: &',
(* main : term -> expval *)
fun main t
= eval (t, nil, fn v => v)
end

Figure 3. Call-by-name CPS counterpart of Figure 2

*)

*)

k))

structure Evallv

= struct
datatype expval =
withtype denval =

(* eval : term *

FUNCT of term * denval list
expval

denval list * (expval -> expval)

(* -> expval

eval
= k (List.nth
eval
= k (FUNCT (t
eval (APP (tO
= eval (t0, e

eval (tl, e

eval

fun

(* main : term -
fun main t
= eval

end

’

’

’

’

(L, vl ::

>

(t, nil,

(IND n, e, k)

(e, n))

(ABS t, e, k)

e))
tl), e, k)
fn (FUNCT
fn vl =>

e’, k)))

(', e")) =>

expval *)

fn v => v)

Figure 4. Call-by-value CPS counterpart of Figure 2

*)

*)

11



structure Evallnd
= struct
datatype expval FUNCT of term * denval list
and denval = THUNK of term * denval list

datatype cont = CONTO

(* eval : term * denval list * cont -> expval

fun eval (IND n, e, k)

= let val (THUNK (t’, e’)) = List.nth (e, n)
in eval (t’, e’, k)
end

eval (ABS t’, e’, CONT1 (tl, e, k))

= eval (t’, (THUNK (tl, e)) :: e', k)

eval (APP (tO, tl), e, k)

= eval (t0, e, CONTLl (t1, e, k))

eval (ABS t, e, CONTO)

= FUNCT (t, e)

(* main : term -> expval *)
fun main t
= eval (t, nil, CONTO)

end

CONT1 of term * denval list * cont

*

Figure 5. Defunctionalized counterpart of Figure 3

structure Evallvd
= struct

datatype expval = FUNCT of term * denval list
withtype denval = expval

= CONTO
| CONT1 of denval * cont
| CONT2 of term * denval list * cont

datatype cont

(* eval : term * denval list * cont -> expval *)
fun eval (IND n, e, k)

= apply (k, List.nth (e, n))

eval (ABS t, e, k)

= apply (k, FUNCT (t, e))

eval (APP (tO, tl), e, k)

= eval (t0, e, CONT2 (t1, e, k)

and apply (CONT2 (tl, e, k), vO0)

= eval (tl, e, CONT1 (v0, k))

apply (CONT1 (FUNCT (t’, e'), k), vl)
= eval (t', vl :: e’, k)

apply (CONTO, v)

=v

(* main : term -> expval *)
fun main t

= eval (t, nil, CONTO)

end

Figure 7. Defunctionalized counterpart of Figure 4

— Source syntax:t:i=n | At | totg
— Expressible values (closuresy ::= [t, €]

— Initial transition, transition rules, and final transition:

t = (t, nil nil)
(nes) = (t'.€,s)
wherenth(e, n) = [t', €]
(M €, [t1, g8y = (U)[t1, €€, 9)
(tot1,6,8) = (to,e[t1,€ 19
(M, enil) = [t €

The abstract machine operates on triples consisting
of a term, an environment, and a stack of expressible

values.
Each line in the table matches a clause in Figure

Figure 6. Krivine’s abstract machine

5.

Source syntax:t ::=n | At | toty
Expressible values (closuresy ::= [t, €]
Evaluation contexts:

k::=conto | conT1(V,K) | conT2(t,e k)

Initial transition, transition rules, and final transition:

t =init  (t, nil, conTo)
<n7 ea k> :>eval <k7 V>
wherenth(e, n) =v
<)\t7 ea k> :>eval <k7 [tv e]>
(tot1, e k) =eval (to, € conT2(t1,€K))
<CONT2(t17 €, k)7 V0> = apply <t17 S) CONTl(V()v k)>
(conti([t/, €],k), vi) =apply (', vi:€,k)
(CONTO, V) =final V

The abstract machine consists of two mutually recur-
sive transition functions. The first transition function
operates on triples consisting of a term, an environ-
ment, and an evaluation context. The second oper-
ates on pairs consisting of an evaluation context and
an expressible value.

Each line in the table matches a clause in Figure 7.

Figure 8. The CEK machine

12



e Figure 3 displays the call-by-name CPS counterpart of the
evaluator of Figure 2.

e Figure 4 displays the call-by-value CPS counterpart of the
evaluator of Figure 2.

e Figure 5 displays the defunctionalized version of the evaluator
of Figure 3, with the corresponding apply function inlined.

4 Consequences

We review further consequences of the connection between evalua-
tion contexts, continuations, and the rest of the computation.

Merging the domains of expressible values and of denotable 4.1  Designing syntactic theories and abstract

values into one (recursive) domain of thunks pairing terms
and environments, and representing the datatypeas a list
yields the transition function of Krivine’s machine (Figure 6).

e Figure 7 displays the defunctionalized version of the evaluator
of Figure 4. It corresponds to the transition function of the
CEK machine (Figure 8).

Therefore, if the CPS transformation is call-by-name, the resulting
transition function is that of Krivine’s abstract machine, and if the

CPS transformation is call-by-value, the resulting transition func-
tion is that of the CEK machine:

machines

Beside making it simple to connect one-step reducers and evalua-
tors, the interpretation of evaluation contexts with a plug function
or with a refocus function has direct consequences for designing
syntactic theories and abstract machines:

e For programming languages where one can write a one-
step reducer using recursive descent, one can mechanically
construct the grammar of evaluation contexts and the cor-
responding plug function, and rest assured that the unique-

decomposition lemma holds [70].

Furthermore, given such a one-step reduction machinery, one
can mechanically construct the corresponding abstract ma-
chine [22].

e For programming languages where one can write an evaluator
using recursive descent, one can mechanically construct the
grammar of evaluation contexts and the corresponding refocus
function. The result is the transition function of an abstract

canonical evaluator
(Figure 1)

closure conv.

Figure 2 machine.
cgg)-sbyt-nan}e cg::l)-gyt-valufe Conversely, one can see abstract machines such as Kriv-
ranst; ranst. ine’s machine and the CEK machine as defunctionalized
continuation-passing interpreters.
Figure 3 Figure 4 . . . .

9 9 The two points above are not just an academic observation—they
have concrete consequences in that they have made it possible for

defunct. defunct. the author and his students to uniformly transform a given evaluator
into an abstract machine that was independently invented or discov-

- . . ered, to uniformly exhibit the evaluator underlying a given abstract

Krivine’s machine CEK machine y yingag

machine, and to design new evaluators, new abstract machines, and
new virtual machines [1, 2]. Beside Krivine’s machine and the
CEK machine, examples include Landin's SECD machine, Han-
nan and Miller's CLS machine, Curien et al.'s Categorical Abstract
Reynolds’s point was that in general the evaluation order of the Machine, Schmidt's VEC machine, and Leroy’s Zinc machine as
defining language, in a definitional interpreter, determines the eval- well as abstract machines for non-strict functional languages [3],
uation order of the defined language if the definitional interpreter is |ogic-programming languages [11], functional languages with com-
in direct style (and does not use thunks). The author and his stu-putational effects, including the security technique of stack inspec-
dents have recently shown that a call-by-name interpreter leads on&ion [4], imperative languages, and object-oriented languages. In
to Krivine’s abstract machine and that a call-by-value interpreter clear contrast, such evaluators and machines are usually considered
leads one to the CEK machine [2]. It is a further (and new) conse- independently and on a case-by-case basis. And when abstract ma-
quence of the embodiment of evaluation order in a CPS transforma-chines are derived, it is the medium (i.e., the derivation) rather than
tion [41] that Krivine’s abstract machine and the CEK machine can the result that tends to be the message [66, 67].
in fact be derived from theamecanonical evaluator. In particular,
other CPS transformations would lead to other abstract machines.

(Figures 5 and B (Figures 7 and 8

In particular, starting from a monad-based evaluator for the
lambda-calculus, we can pick an arbitrary monad and mechanically

Krivine’s abstract machine has been discovered, the CEK ma- construct an evaluator, an abstract machine, and a syntactic theory
chine has been invented, and each of them has been celebrated irfor the corresponding computational effect. In striking contrast,
dependently and on its own right. Yet, as shown here, they are two apstract machines and syntactic theories for computational effects
sides of the same coin. have been designed in isolation and reported as such in the litera-
ture.

On the other hand, syntactic theories have also been successfully
used in situations where the unique-decomposition lemma does not
hold, e.g., Concurrent ML [55]. Such situations would require first-
class continuations, which are out of scope here.
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4.2 Normalization former as a defunctionalized version of the latter and by identify-
ing when the latter is not a functional version of the former. For
Another application of the the insight presented in Section 3 and of example, Felleisen's ™ control operator appears to have no CPS
the derivation reported at PPDP 2003 [2] concerns (not necessarilycounterpart [20, Section 5.3].

type-directed) normalization functions as encountered in the area

of normalization by evaluation [9, 16, 25]. The author and his stu-  Another advantage of characterizing delimited continuations us-
dents have derived abstract machines as well as virtual machines foiing repeated CPS transformations is that, through the derivation
normalization [1]. Specifically, we have shown that a call-by-name outlined in Section 3 (closure conversion, CPS transformations
normalization function yields a machine that generalizes Krivine’s (note the plural), and defunctionalization), one obtains abstract ma-
machine, and that a call-by-value normalization function yields a chines for delimited control [17]. In these machines, delimited con-
machine that generalizes the CEK machine. In the light of Sec- trol is represented through a series of control stacks, one for each

tion 3, though, the author now realizes that these two machines arelayered continuatioR.

in fact derived from thesamenormalization function.

In noticeable contrast, existing machines for normalization have
been designed in isolation rather than by derivation [15, 36].

4.3 Delimited continuations

In CPS, all calls are tail calls. Yet in some situations, it is very con-
venient to re-initialize a continuation and to mix CPS with non-tail
calls. In a program that re-initializes continuations and where not
all calls are tail calls, a continuation no longer represents the rest
of the computation. Instead, it is delimited by the re-initialization.
Capturing such a continuation yields a first-class continuation that
returns to its point of activation. Such first-class continuations can
be composed. (In contrast, first-class continuations obtained by
call/cc-like control operators do not return to their point of acti-
vation and therefore they cannot be composed.)

Fifteen years ago, Felleisen introduced an operator to delimit
control (a “prompt”) together with other operators to abstract de-
limited control [27]. These control operators were specified using a
representation of control as a list of activation records. Delimiting
control amounted to putting a mark on this list, abstracting delim-
ited control amounted to making a copy of the list up to the closest
mark, and activating a delimited continuation amounted to concate-
nating the copied list to the current list of activation records [30].
Felleisen’s work triggered a series of alternative control operators,
all based on representing control as a list of activation records in-
terspersed with control marks [38, 42, 43, 48, 54, 59, 60].

To the author, Felleisen’s operator for delimiting control fit-

4.4 Landin’s SECD machine

Imagine an environment-based, call-by-value evaluator folthe
calculus with a callee-save strategy, that furthermore delimits con-
trol when evaluating the body of &abstraction. This evaluator
operates on the same representatioh-tdrms as in Section 3.

datatype value = FUN of value -> value

(* eval : term * value list -> value * value list *)

fun eval (IND n, e)
= (List.nth (e, n), e)
| eval (ABS t, e)
= (FUN (fn v => reset (fn () => #1 (eval (t, v :: e)))),
e)
| eval (APP (tO, tl1), e)
= let val (vl, e) = eval (tl, e)
val (v0, e) = eval (t0, e)
in apply (v0, vl1, e)
end
(* apply : value * value * value list ->
value * value list *)
and apply (FUN £, v, e)
= (£ v, e)
(* evaluate : term -> value ¥*)
fun evaluate t
= reset (fn () => #1 (eval (t, nil)))

From this evaluator, one can reconstruct Landin’'s SECD machine
as follows:

1. closure conversion of the function space in the domain of val-

ted precisely a pervasive pattern of functional programming with ues;

layered continuations, together with another control operator, datatype value = FUN of term * E

shift [20]. Consequently, the two control operators to delimit and withtype E = value list

to abstract control enjoy a number of applications—in fact, they 5 ihiroduction of a data stack to hold the intermediate results of
correspond to computational monads [31]—and they are still the eval’

topic of study today [35, 44]. Furthermore, they generalize directly eval : term * S * E -> § * E

to the CPS hierarchy [10, 19, 23], which also corresponds to layered withtype S = value list

monads [32].

and E value list

These two lines of work have been opposed because one repre-  2The guthor wishes to emphasize this point with an anecdote
sents control as a list of activation records, as in an initial algebra, 3nout Gasbichler and Sperber’s implementation of delimited con-
and the other as a continuation function, as in a final algebra [30]. inuations in Scheme 48 [35]. In the course of their work, Gas-
This opposition continues today when control is only considered pichler and Sperber consulted each of the authors of control oper-
as a list of activation records, fit for arbitrary surgéryThe two ators for delimited control, to make sure that their implementation
representations, however, could be synergized, e.g., by seeing thgf each delimited-control operator was accurate. This consultation
apparently took some time to stabilize. In sharp contrast, it reduced

1The danger of this surgery is that it is so plausible. For exam- to one e-mail reply from the author, with the guideline of checking
ple, in the first implementation of Lisp, it was sweepingly plausible that the CPS counterpart of the implementation matches the CPS
to push the bindings of the formals and the actuals on the stack atspecification of shift and reset. The next time the author heard of
call time, and to pop them off at return time. The result was dy- Gasbichler and Sperber’s work, it was in the list of accepted papers
namic scope. at ICFP 2002.
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3. CPS transformation; canonical evaluator
eval : term * S * E * C -> value

withtype S = value list
and E = value list closure conv.
and C = S * E -> value
4. second CPS transformation, to get rid of the non-tail call due call-by-name call-by-value
to the presence afkset; CPS transf, CPS transf.

eval : term * S *E *C *D -> 'a
withtype S = value list

and E = value list
and C =S *E *D -> 'a
and D = value -> 'a defunct. defunct.

5. defunctionalization of the two layered continuations;
6. fusion of the resulting mutually recursive functions into one. Krivine's machine CEK machine

The SECD machine is a transition function operating on a four-

component state: a stack register, an environment register, a controlrhis derivation provides a constructive corollary of Reynolds’s

register, and a dump register [46]. The stack register holds the datahistorical warning about the evaluation order of defining lan-

stack introduced above; the environment register holds the environ-guages [56] and it scales to normalization functions and abstract

ment threaded in the evaluator above; the control register holds themachines for normalization. It is an instance of a functional corre-

first continuation in defunctionalized form; and the dump register spondence that lets one reconstruct known abstract machines, con-

holds the second continuation in defunctionalized form. We there- struct new ones, e.g., with monadic computational effects, system-

fore claim that the denotational essence of the SECD machine isatically equip them with stack inspection [14], and mechanically

this evaluator, with its callee-save strategy for the environment and construct the corresponding syntactic theories.

its control delimiter. The rest—stack register, control register, and

dump register—are mere operational artifacts. In this article, we have considered continuations in the opera-
tional setting of reduction, evaluation, and normalization. They are,

This derivation is documented in a BRICS technical report [18]. however, ubiquitous in many other areas, such as semantics [64]

Itis based on the insight of Section 2 and at the origin of the deriva- and logic [37] as well as in operating-systems services [24, 69].

tion of Section 3. It solves a long-standing open problem about

the particular architecture of the SECD machine, which had never .

been fully explained—though many variations and simplifications ACKknowledgments:

exist. These variations and simplifications (as well as arbitrary new The author is grateful to Lasse Reichstein Nielsen for our joint
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delimiter (which operationally is unused) yields an SEC machine. duction functions, a study now jointly continued with Malgorzata
Biernacka. Thanks are also due to Mads Sig Ager, Dariusz Bier-

5 Conclusion and current work nacki, and Jan Midtgaard for our joint study of the correspondence
between evaluation functions, abstract machines, and virtual ma-

We have reconciled the notion of continuations as evaluation con- chines, and to Hayo Thielecke for the opportunity to present this

texts with the notion of continuations as representations of the restWork at CW'04.

of the computation. To this end, we have factored the continuation ) . . ) , .

of a single-step reducer and the continuation of an evaluator as the 1 NiS article has benefited from Julia Lawall's comprehensive as

same evaluation contexts with two different interpretations: well as timely comments.

This work is supported by the ESPRIT Working Group
APPSEM Il (ttp://www.appsen.org).

evaluation
contexts
plug refocus 6 References
[1] Mads Sig Ager, Dariusz Biernacki, Olivier Danvy, and Jan
one-step evaluation Midtgaard. From interpreter to compiler and virtual ma-
reduction chine: a functional derivation. Technical Report BRICS RS-

03-14, DAIMI, Department of Computer Science, University

. o of Aarhus, Aarhus, Denmark, March 2003.
As a consequence of this factorization, we have shown that the

two best-known abstract machines for dealculus can be derived [2] Mads Sig Ager, Dariusz Biernacki, Olivier Danvy, and Jan

from the same canonical evaluator for thealculus: Midtgaard. A functional correspondence between evaluators
and abstract machines. In Dale Miller, editBrpceedings of
the Fifth ACM-SIGPLAN International Conference on Prin-
ciples and Practice of Declarative Programming (PPDP’03)
pages 8-19. ACM Press, August 2003.

[3] Mads Sig Ager, Olivier Danvy, and Jan Midtgaard. A func-
tional correspondence between call-by-need evaluators and

15



(4]

(5]
(6]

(7]

(8]

El

(10]

[11]

[12]

(13]

(14]

(18]

lazy abstract machines. Technical Report BRICS RS-03-
24, DAIMI, Department of Computer Science, University of [
Aarhus, Aarhus, Denmark, June 2003. Accepted for publica-
tion in Information Processing Letters.

Mads Sig Ager, Olivier Danvy, and Jan Midtgaard. A func-
tional correspondence between monadic evaluators and ab-
stract machines for languages with computational effects.
Technical Report BRICS RS-03-35, DAIMI, Department of
Computer Science, University of Aarhus, Aarhus, Denmark,
November 2003.

Andrew W. Appel.Compiling with Continuation€Cambridge
University Press, New York, 1992.

Andrew W. Appel and Trevor Jim. Continuation-passing, [
closure-passing style. In Michael J. O’'Donnell and Stuart
Feldman, editorsProceedings of the Sixteenth Annual ACM
Symposium on Principles of Programming Languagesies
293-302, Austin, Texas, January 1989. ACM Press.

Anindya Banerjee, Nevin Heintze, and Jon G. Riecke. Design

16]

(18

(17]

—_

19]

(20]

and correctness of program transformations based on control-[21]

flow analysis. In Naoki Kobayashi and Benjamin C. Pierce,
editors, Theoretical Aspects of Computer Software, 4th Inter-
national Symposium, TACS 2Q0iumber 2215 in Lecture
Notes in Computer Science, Sendai, Japan, October 2001.
Springer-Verlag.

Jeffrey M. Bell, Francoise Bellegarde, and James Hook. Type-
driven defunctionalization. In Mads Tofte, editdtroceed-
ings of the 1997 ACM SIGPLAN International Conference
on Functional Programmingpages 25-37, Amsterdam, The
Netherlands, June 1997. ACM Press.

Ulrich Berger, Matthias Eberl, and Helmut Schwichtenberg.
Normalization by evaluation. In BernharddWler and John V.
Tucker, editorsProspects for hardware foundations (NADA)
number 1546 in Lecture Notes in Computer Science, pages
117-137. Springer-Verlag, 1998.

Malgorzata Biernacka, Dariusz Biernacki, and Olivier Danvy.
An operational foundation for delimited continuations. In
Hayo Thielecke, editoRroceedings of the Fourth ACM SIG-
PLAN Workshop on Continuation$echnical report, Depart-
ment of Computer Science, Queen Mary’s College, Venice,
Italy, January 2004. To appear.

Dariusz Biernacki and Olivier Danvy. From interpreter to
logic engine by defunctionalization. Technical Report BRICS
RS-03-25, DAIMI, Department of Computer Science, Univer-
sity of Aarhus, Aarhus, Denmark, June 2003. Presented at the
2003 International Symposium on Logic-based Program Syn-
thesis and Transformation (LOPSTR 2003).

Hans-J. Boehm, editoProceedings of the Twenty-First An-
nual ACM Symposium on Principles of Programming Lan-
guagesPortland, Oregon, January 1994. ACM Press.

Henry Ceijtin, Suresh Jagannathan, and Stephen Weeks. Flow-
directed closure conversion for typed languages. In Smolka
[61], pages 56-71.

John Clements and Matthias Felleisen. A tail-recursive se- [
mantics for stack inspections. In Pierpaolo Degano, edi-
tor, Programming Languages and Systems, 12th European
Symposium on Programming, ESOP 2068mber 2618 in
Lecture Notes in Computer Science, pages 22—-37, Warsaw,
Poland, April 2003. Springer-Verlag.

Pierre Cegut. An abstract machine for lambda-terms normal-

(22]

(23]

(24]

(25]

(26]

27]

(28]

ization. In Wand [68], pages 333—-340.

Olivier Danvy. Type-directed partial evaluation. In Guy L.
Steele Jr., editorProceedings of the Twenty-Third Annual
ACM Symposium on Principles of Programming Languages
pages 242-257, St. Petersburg Beach, Florida, January 1996.
ACM Press.

Olivier Danvy. Formalizing implementation strategies for
first-class continuations. In Smolka [61], pages 88—103.

Olivier Danvy. A rational deconstruction of Landin’s SECD
machine. Technical Report BRICS RS-03-33, DAIMI, De-
partment of Computer Science, University of Aarhus, Aarhus,
Denmark, October 2003.

Olivier Danvy and Andrzej Filinski. Abstracting control. In
Wand [68], pages 151-160.

Olivier Danvy and Andrzej Filinski. Representing control, a
study of the CPS transformatioMathematical Structures in
Computer Scienc(4):361-391, 1992.

Olivier Danvy and Lasse R. Nielsen. Defunctionalization
at work. In Harald Sgndergaard, edit®roceedings of the
Third International ACM SIGPLAN Conference on Principles
and Practice of Declarative Programming (PPDP’Qprges
162-174, Firenze, Italy, September 2001. ACM Press.

Olivier Danvy and Lasse R. Nielsen. Syntactic theories in
practice. Technical Report BRICS RS-02-04, DAIMI, De-
partment of Computer Science, University of Aarhus, Aarhus,
Denmark, January 2002. A preliminary version appears in the
informal proceedings of the Second International Workshop
on Rule-Based Programming (RULE 2001), Electronic Notes
in Theoretical Computer Science, Vol. 59.4.

Olivier Danvy and Zhe Yang. An operational investigation
of the CPS hierarchy. In S. Doaitse Swierstra, ediRin-
ceedings of the Eighth European Symposium on Program-
ming number 1576 in Lecture Notes in Computer Science,
pages 224-242, Amsterdam, The Netherlands, March 1999.
Springer-Verlag.

Richard Draves, Brian N. Bershad, Richard F. Rashid, and
Randall W. Dean. Using continuations to implement thread
management and communication in operating systems. In
Proceedings of the Thirteenth ACM Symposium on Operating
System Principlegpages 122—-136, Pacific Grove, California,
October 1991.

Peter Dybjer and Andrzej Filinski. Normalization and par-
tial evaluation. In Gilles Barthe, Peter Dybjer, ikuPinto,

and J@&o Saraiva, editorsApplied Semantics — Advanced
Lectures number 2395 in Lecture Notes in Computer Sci-
ence, pages 137-192, Caminha, Portugal, September 2000.
Springer-Verlag.

Matthias Felleisen. The Calculi ofA-v-CS Conversion: A
Syntactic Theory of Control and State in Imperative Higher-
Order Programming LanguagesPhD thesis, Department of
Computer Science, Indiana University, Bloomington, Indiana,
August 1987.

Matthias Felleisen. The theory and practice of first-class
prompts. In Jeanne Ferrante and Peter Mager, edituos,
ceedings of the Fifteenth Annual ACM Symposium on Princi-
ples of Programming Languaggsages 180-190, San Diego,
California, January 1988. ACM Press.

Matthias Felleisen and Matthew Flatt. Programming lan-
guages and lambda calculi.  Unpublished lecture notes.

16



[29]

(30]

(31]

[32]

(33]

(34]

(35]

(36]

[37]

(38]

[39]

[40]

[41]

[42]

http://www.ccs.neu.edu/home/matthias/3810-w02/
readings.html, 1989-2003.

Matthias Felleisen and Daniel P. Friedman. Control operators,
the SECD machine, and tiecalculus. In Martin Wirsing, ed-
itor, Formal Description of Programming Concepts, [Hages
193-217. Elsevier Science Publishers B.V. (North-Holland),
Amsterdam, 1986.

Matthias Felleisen, Mitchell Wand, Daniel P. Friedman, and
Bruce F. Duba. Abstract continuations: A mathematical se-
mantics for handling full functional jumps. In Robert (Corky)
Cartwright, editorProceedings of the 1988 ACM Conference
on Lisp and Functional Programmingages 52—62, Snow-
bird, Utah, July 1988. ACM Press.

Andrzej Filinski. Representing monads. In Boehm [12], pages
446-457.

Andrzej Filinski. Representing layered monads. In Alex
Aiken, editor,Proceedings of the Twenty-Sixth Annual ACM
Symposium on Principles of Programming Languageges
175-188, San Antonio, Texas, January 1999. ACM Press.

Cormac Flanagan, Amr Sabry, Bruce F. Duba, and Matthias
Felleisen. The essence of compiling with continuations. In
David W. Wall, editor,Proceedings of the ACM SIGPLAN’93
Conference on Programming Languages Design and Imple-
mentation SIGPLAN Notices, Vol. 28, No 6, pages 237-247,
Albuquerque, New Mexico, June 1993. ACM Press.

Daniel P. Friedman, Mitchell Wand, and Christopher T.
Haynes.Essentials of Programming Languages, second edi-
tion. The MIT Press, 2001.

Martin Gasbichler and Michael Sperber. Final shift for call/cc:
direct implementation of shift and reset. In Peyton Jones [50],
pages 271-282.

Benjamin Gegoire and Xavier Leroy. A compiled implemen-
tation of strong reduction. In Peyton Jones [50], pages 235—
246.

Timothy G. Griffin. A formulae-as-types notion of control.
In Paul Hudak, edito?roceedings of the Seventeenth Annual
ACM Symposium on Principles of Programming Languages
pages 47-58, San Francisco, California, January 1990. ACM
Press.

Carl Gunter, Didier Rmy, and Jon G. Riecke. A generaliza-
tion of exceptions and control in ML-like languages. In Simon
Peyton Jones, editoRroceedings of the Seventh ACM Con-
ference on Functional Programming and Computer Archi-
tecture pages 12-23, La Jolla, California, June 1995. ACM
Press.

Chris Hankin. Lambda Calculi, a guide for computer scien-
tists volume 1 ofGraduate Texts in Computer Sciend®x-
ford University Press, 1994.

Robert Harper. Programming languages: Theory and practice.
Working Draft. http://www.cs.cmu.edu/ rwh/plbook/,
Spring Semester, 2002.

John Hatcliff and Olivier Danvy. A generic account of
continuation-passing styles. In Boehm [12], pages 458-471.

Robert Hieb and R. Kent Dybvig. Continuations and concur-
rency. InProceedings of the Second ACM SIGPLAN Sym-
posium on Principles & Practice of Parallel Programming

(43]

(44]

[45]

[46]
[47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

[55]

[56]

[57]

(58]

Robert Hieb, R. Kent Dybvig, and Claude W. Anderson, IIl.
Subcontinuationd.isp and Symbolic Computatiph(4):295—
326, December 1993.

Yukiyoshi Kameyama and Masahito Hasegawa. A sound and
complete axiomatization of delimited continuations. In Olin
Shivers, editorProceedings of the 2003 ACM SIGPLAN In-
ternational Conference on Functional Programmjrgages
177-188, Uppsala, Sweden, August 2003. ACM Press.

Jean-Louis Krivine. Un intergte duA-calcul. Brouil-
lon. Available online athttp://www.logique.jussieu.fr/
“krivine, 1985.

Peter J. Landin. The mechanical evaluation of expressions.
The Computer Journab(4):308-320, 1964.

John Mitchell. Concepts in Programming LanguageSam-
bridge University Press, 2003.

Luc Moreau and Christian Queinnec. Partial continuations as
the difference of continuations, a duumvirate of control opera-
tors. In Manuel Hermenegildo and Jaan Penjam, edifixsh
International Symposium on Programming Language Imple-
mentation and Logic Programmingiumber 844 in Lecture
Notes in Computer Science, pages 182-197, Madrid, Spain,
September 1994. Springer-Verlag.

Lasse R. Nielsen. A denotational investigation of defunction-
alization. Technical Report BRICS RS-00-47, DAIMI, De-
partment of Computer Science, University of Aarhus, Aarhus,
Denmark, December 2000.

Simon Peyton Jones, editoProceedings of the 2002 ACM
SIGPLAN International Conference on Functional Program-
ming, SIGPLAN Notices, Vol. 37, No. 9, Pittsburgh, Pennsyl-
vania, September 2002. ACM Press.

Gordon D. Plotkin. Call-by-name, call-by-value and the
calculus.Theoretical Computer SciencE125-159, 1975.

Gordon D. Plotkin. A structural approach to operational se-
mantics. Technical Report FN-19, DAIMI, Department of
Computer Science, University of Aarhus, Aarhus, Denmark,
September 1981.

Christian Queinned.isp in Small PiecesCambridge Univer-
sity Press, Cambridge, 1996.

Christian Queinnec and Bernard Serpette. A dynamic extent
control operator for partial continuations. In Robert (Corky)
Cartwright, editor, Proceedings of the Eighteenth Annual
ACM Symposium on Principles of Programming Languages
pages 174-184, Orlando, Florida, January 1991. ACM Press.

John Reppy. Concurrent Programming in ML Cambridge
University Press, 1999.

John C. Reynolds. Definitional interpreters for higher-order
programming languagedHigher-Order and Symbolic Com-
putation 11(4):363-397, 1998. Reprinted from the proceed-
ings of the 25th ACM National Conference (1972), with a
foreword.

Amr Sabry and Matthias Felleisen. Reasoning about pro-
grams in continuation-passing stylesp and Symbolic Com-
putation 6(3/4):289-360, 1993.

David A. Schmidt. Denotational Semantics: A Methodology
for Language Developmenillyn and Bacon, Inc., 1986.

SIGPLAN Notices, Vol. 25, No. 3, pages 128-136, Seattle, [59] Dorai Sitaram and Matthias Felleisen. Control delimiters and

Washington, March 1990. ACM Press.

their hierarchies.Lisp and Symbolic ComputatipB8(1):67—

17



[60]

[61]

(62]

[63]

(64]

[65]

[66]

[67]

[68]

[69]

[70]

99, January 1990.

Dorai Sitaram and Matthias Felleisen. Reasoning with con-
tinuations IlI: Full abstraction for models of control. In Wand
[68], pages 161-175.

Gert Smolka, editoProceedings of the Ninth European Sym-
posium on Programminghumber 1782 in Lecture Notes in
Computer Science, Berlin, Germany, March 2000. Springer-
Verlag.

Guy L. Steele Jr. Rabbit: A compiler for Scheme. Master’s
thesis, Artificial Intelligence Laboratory, Massachusetts Insti-
tute of Technology, Cambridge, Massachusetts, May 1978.
Technical report Al-TR-474.

Christopher Strachey and Christopher P. Wadsworth. Contin-
uations: A mathematical semantics for handling full jumps.
Higher-Order and Symbolic Computatioh3(1/2):135-152,
2000. Reprint of the technical monograph PRG-11, Oxford
University Computing Laboratory (1974), with a foreword.

Hayo Thielecke. From control effects to typed continuation
passing. In Greg Morrisett, editoProceedings of the Thir-
tieth Annual ACM Symposium on Principles of Programming
Languages SIGPLAN Notices, Vol. 38, No. 1, pages 139—
149, New Orleans, Louisiana, January 2003. ACM Press.

Andrew Tolmach and Dino P. Oliva. From ML to Ada:
Strongly-typed language interoperability via source transla-
tion. Journal of Functional Programming8(4):367—412,
1998.

Mitchell Wand. Semantics-directed machine architecture. In
Richard DeMillo, editor,Proceedings of the Ninth Annual
ACM Symposium on Principles of Programming Languages
pages 234-241. ACM Press, January 1982.

Mitchell Wand. A semantic prototyping system. In Susan L.
Graham, editoProceedings of the 1984 Symposium on Com-
piler Construction SIGPLAN Notices, Vol. 19, No 6, pages
213-221, Monteal, Canada, June 1984. ACM Press.

Mitchell Wand, editor. Proceedings of the 1990 ACM Con-
ference on Lisp and Functional Programmijrgice, France,
June 1990. ACM Press.

Mitchell Wand. Continuation-based multiprocessikiigher-
Order and Symbolic Computatipn12(3):285-299, 1999.
Reprinted from the proceedings of the 1980 Lisp Conference,
with a foreword.

Yong Xiao, Amr Sabry, and Zena M. Ariola. From syn-
tactic theories to interpreters: Automating proofs of unique
decomposition. Higher-Order and Symbolic Computation
14(4):387-409, 2001.

18



4!

Koyyuop Jo sased are ‘00) ‘sunouoid 9so) 1BY) SopnOuod (y007) Sutng -purq 0l
waas A9y 1ey) sunouold oY) puewIOd-d jJ0u op (¢) Ul sioynuenb [esioArun oy,

-1 soyey ['A110 1949 WOIJ Quoswog] °q
Tty soAo[ [1oylow s fouoAIoag] e (©

‘puewItod-d saxmbar Jurpulq [euoneoynuenb jey Jorreq

peaxdsopim o st (1) ur digsuonear Surpuiq e 109(oI 0) UOSBAI UOWWOD PUOIIS Y
"(T00T PIYOSZIEMYDS) Surewop
P91011SaI UOIJ[IUIS 10 (£66] MeYUIRY “5'9) suonouny 210Yd 1] WsIueyddW [eroads
Aue ap1aoid jou op om ‘Isowr AI[un Y3noy) ‘@sne[d [eWIUIW I3y} uey) Jopim 2doos
e} UBD SAJIUYIPUI JBY) ‘SIOYI0 AUBW YIIM SUOE ‘QUINSSE [[IM 9L “[qIssod sawodaq
UONeBLIBAOD ‘(Q7) UI SB “9)IUyopul Ue [3im pade[dal s1 (By) Ul 2uoL4242 uaym Jor) Ul
puy ‘siognuenb IoYl0 eI puR £/242 JO ISOY) WOIJ JUSIHIP A[SUD[LIS AIe SAIUL
-Jopur 1oy suondo adoos ay Jeys (ean3ord J3[[nJ © 10§ /(07 ISO[0qRZS 93S) [86] SeIed
Q0UIS ISBI[ JB UMOUY Ud3q Sty I1 Ing "puodas ay) ur unouoid ay) puiq jouued 1 Aym
surefdxa je ‘(eg) urjounfuod [esneld 1s1y 9y} J9A0 2dods aye) ATUO ued 2u0L1242 J|

-oods foys pue paaLLe fuBwion V °q
‘[oxods ‘oys] pue [paALlIe 'QUOAIIAH].. B )

‘pepunoq asned sI sreynuenb [e jo adoos ay Jey)
sAes 18y} £ /6] AR PUB L/L6] SueAF 01 Ise9[ Je yorq Julo3 uoniper e si () Ul 9soy)
Y11 serdwrexa ur Surpuiq adoos-ur Jo Aiqrssod o) payunodsip adoad uosear auQ

JOUAYM  T'T

‘pIemIofIYSIEnS INq A[qISeaJ A[uo jou stsATeue Surpuiq adoos-ur
ue sayew Surpurq pue 9doos Jo L1093 3YSLI 9y} Jey) 1no suin} ] “eioydeue Aoyjuop
Jo s1sATeue Surpurq 2doos-ul ue pajEdOAPE JOA SBY QUO OU ‘AOUY M SB IB) Sy

Juadigjagul s1 tay syury; 'auodiaaz jo Surpeal punoq ay} ur unouoid ay) spuiq
pue 1940 9dods saye) auosia42 se yons zoynuenb e se isnl ‘Kem Areurpio oy ur woy
puiq pue ‘sunouoid Aayuop 13y} 1040 9dods oxe) op (1) UT SyTUyapur oY) Jey) andie
am ‘Areoyroads a1o -Surpuiq snl s1 31 9snedaq 3urpuiq I Su2as (1) Ul j1 pue
Kayyuop v usamyaq dIysuonIL[aI 9Y) 1By} WIL[O 9M ‘ATenu0d 9y OF, “SUIpuIq JO SUIS
AIeurpIo 9y} UI JOU JSBI[ Je I Pulq JOUUed 9I0JoIay) pue ‘(1) ur 2 unouoid o) 1940
adoos ayey Jouued (ayuop v ANIUYIPUI ) Jey) SWNSSE 0) PIepuUL]s JI 9pBW / /G| SUBAY

‘)1 SJBaq A UOP B SUMO OUm JouLie] A1IAg °'q
“JI S1Baq QY ‘A9YUOp B SUMO IoUIIRj B J "B (1

"9)ugepur ue A[[ensn 1 opIsur

ueys yoryo-suny) pue Ioxieq suy)

(0°¢/PU-A(Q/SaSUION] /810" SUOWWOIIANEALD ) ISUIOT |
[BIOISWIWO)-UON SUOWWO)) SATEID) B JO SULID) AU} Jopun poynquusip d[onIe ssadoe-uado ue SI SIy [,
UeYS YaIyo-3uny) pue oreq sLyd 800¢0

‘03eo1yD Jo ANsIoAtuf) ay) je ofendue|
Jo Aydosormyq pue sonuewas ur doysyIop\ 9Jenpeln) oy} pue ‘Teurwas g0 Sunidg s, 1oxIeg sty)
‘Teurwas /()0z Sundg s, 1S0[0qeZS BUUY 0) OS[E SYURY ], "S99I0JoI SNOWAUOUE 931} pue ‘SromyZ ueikg
‘ISO[OQBZS BUUY ‘PIYOSYIOY [TUB(] ‘UISJO[R0Y SHO[] ‘NS Sewoy], ‘Apouudy] Sy ‘eMBZEUeY|
0JOMBIN ‘Quinoq[y [ned e[ Apelg ‘AeySsAO[IUIdy) euuy woij jndul [enueisqns o) SYUBY], *

JuoWAe [eUOnEOYNUEND QWS YIIM SOLIBAOD 104 ‘(1oynuenb € Jo 103011301 oY) OpISINO
J0) [RUOT}IPUOD B JO JUSPADAUE 3y} IPISINO Sa1] ey} unouoid e st unouoid Aaxyuop vy

uonpnponuy |

JIOA0SSOID Yeam Aaxyuop ‘013071 ayeorpard
OTWERUAD ‘pPUBUIWIOD-D ‘SONUBIAS Uonen)Is ‘sfeuonipuod ‘unouold odA)- ‘Ayeuonisodwod
10211 991-9[qeLIBA ‘Unouold Ao UOP ‘ISA0SSOIO YeoMm ‘SONUBUIAS JIUBUAD ‘3UIpuIq ‘UONED
-gnuenb ‘adoos ‘Funjys-odA) ‘unouoid ad£)-7 ‘suonenunuod ‘vioydeur AoUOD :SPIAOMAIN

*SUOTIBNUIIUOD UO Paseq srewwreld snoiaald swos uey) gendruew
pUB MO[[0] 0} OIS A[qRIOPISUOD SUOIBALIOP SOYEW UONBIOU JOMO), MU Y OIS0
QJBOIPAI{ OIWEBUA(] SB YOons SJUNOJI. JIWERUAP O} Sk [[om Sk ‘sasA[eue unouoid adA)-g
paseq-uonenmis 0} yoroidde o aredwod 9y "TOA0SSOID Yeam JO Ised [eroads e isnl st
JIOA0SSOIO Yeam A9YUOp Jey) 0S J1 910Joq PAJBN[BAR 9q Isnul Ing ‘spuiq 1 Jey) unouoid
B PUBWIWOD-D 10U Paau Jopulq [euoneoynuenb e ‘woisAs ano ur :(dayuop v sumo
A2WIDf D f1 71 $Jp2q I ) JOAOSSOID YBAM AUOP WOoIJ sowod J1oddns [eoundwy "purg
pue ‘TomorT ‘Yr ‘s1oyys-odA) pareanouwr Apuopuadopurt 2a1y3 3uisn SUOHBNUIIUOD
soSeuRW JRWWERIZ INQ [BUONIPUOD JINUS Y} J9A0 2doos Jurye) £q yuonbasuoo
o) ur unouoid A9YUOp ® puIq UBD [EUOTIPUOD B JO JUIPIVAIUE Y} UI 9JTUGOpul
ue ‘oidwex9 104 ‘s1oynuenb [euoniodoid pue sepowr SurajoAul 9soy} Jurpnour
‘SOSTB[O QATIR[I PUE S[RUONIPUOD JUIUTRIUOD SIOUUIS AUOP JO SUOHIPUOD YNy
) SAALIDp A[reuonisodwod Jey) JEWWRIS € Ul BIPI SIY) INO S oAy "unouoid e puiq
pInom juapad9jue [euonesynuenb 1oyjo Aue oy Isn( ‘unouoid Aayuop ay) spuiq pue
19A0 2d0os soyel unouoid Auop e Jo Juapadajue Ay jey) asodoid ap\ JoRIISqY

60-90-800C PAUSIIANd / LZ-€0-800T Pa)doddy / £Z-€0-800T PASIASY / ST-€0-800T
UOTSIOA( PUOIRS / £7-€0-800T PISIAY / 67-T0-800T UOISIR ISIA / 90-10-800T POATOONY

&g1s12411)) S48y
ueys yoryo-suny)

184241U1) Y10f MIN
IoyIeq Sty

.surpurq 3dods-ur s1 eaoydeue Lxuo(q

1'1°ds/S9L£°01 :1op
R00T ‘TH—T 1 9[ONIVY ‘] SWIN[OA SOTjeWISeI] 29 SONURWIAS

@)}

1



1

‘unouoid 197)0 9y} spuIq
JIUYIpUI PUOIs Ay} pue ‘unouoid U0 SpuIq NIUYIPUIT ISIY Y} JUN0ISE JuIpuiq
B U0 pIemiofiysrens A[o9jiad are saouauas doysiq ‘[ ¢ UOIIOaS Ul MO[Oq UMOYS S

-y sessorq oy /doysiq e syeour ‘doysiq e I (®)

*(8) se yons sordwrexs uo

paseq ‘wajqoxd doysiq pareiqoped ays st yoeordde adA)- ayp 10j 93u9[eyd duQ
"SUOTIBNYIS POJOLIISAT A[OIOAS UTYIIM SIUIOJOI JISY) YOO8
je (sunouoid adA1-,,) suondrrosap 9)uygep 119409 se sunouoid Aayuop sazA[eue
swnoq[yg -eioydeue Aoyyuop jo K109y} mau Aue 10j uonnadwod Jns sopraoid pue
9snqo1 Aqredrdwo pue pajeanow A[njared st fesodoid umo sty -eioydeue Aoyuop
03 soyoeoldde Jo AoaIns Juooal e syuasaId (GOO7) QUINOqy "seAaneuId) e Jusurwold
owios jsure3e [esodoid Ino 91eNn[BAd [[Im pUE P[NOYS oM ‘SSI[YIaAdN JToded o[3uls e
Jo ssedwoo oy ur eroydeue A9YUOpP UO SINJBISII] ISEA ) JO [[& 03 PUOdSaI JOUULD A

JIAOSSOID YBIM AUOP :DUIPIAI Sunpaoddng ¢

*SonuEBWS Teuonisodwod
pajeanow Apuapuadopur woij Ino s[iej eioydeue Aaxuop ‘(esne[o aane[a1 e A[qissod)
asne[d [ewrurw s)1 oprsino adoos ayel ued Aruyepur ue se Suo[ se ‘wWns UJ

‘sognuenb Areniqre ym ruyopur
9y} JO SSuIpeal yeom pue SUOLS 0) SISATRUR SIY} 9ZI[BIQUAZ OS[B oM ‘4 UONIAS U]

QR {syeaq)— v (x£sumo v x .BE.E.GV v £ Aovuop AExp—  'q
“JI $189q ASUOD B SUMO OUM Jowre] A1oAg 8 (L)

*SUOTIPUOD
Ing 3urmor[oy 9} 03 ISLI SIAIS 1242 JOJ ANUI [BIIXI[ pajeanjow Apuapuadapurl ue
MOY SMOUS § UOTDAS “SUIPLRAI POPUIUL I) UO UIAD ‘9SNB[I ATIB[SI Y} 0) PA)TWI]
9Qq Jou paau Aruyspur Ay} Jo adods oy :3urAre09p are seouereadde ‘ure3e souQ

‘sunouoid 193e[ a1 Jo uoneyaidiojur
9[qeLIBA PUNOQ B INO SOTNI SIY} PUB ‘DSNB[D JATIB[AI 9} PUOAI] PUIIX
jou SQop Yorym 2dods & udAIS 9q jsnuwr Jognuenb puoods Y} jey)
Ieadde prnom 31—I1oumo-Aayuop 1o -1ed ® 3ureq jo jeyl—ioynuenb
Jolewr oy) uodn SUOT)OLI)SOI popUUT o) SSAIAXa 0] ST doUNUSS Y} JT

‘JusuIssasse [enuanpur ue sapraoid (L1 :LL61) SueAq

"JI S189q AQUOP B SUMO OUyMm UeW AIAH °q
‘sAepung uo J1 Ysem Jed B UMO OYM UW JSOJN| B 9)

"Sosne[d 9ANE[RI wolj vioydeue A9UOP JO 9SBO A} Ul SasLIe dZUI[[eYd Je[IWIs

ueys yoryo-suny) pue Ioxieq suy)

€1

‘(s v @) pE 103 pueyIoySs SI A\ ¢ *pE ‘sny], 9[qissod se JySiu ay) 03 Jej se spuajxa Jojerado oy
Jo adoos oy Jeyy sejeorpur Jojerado Surpurq e SUIMO[[O] JOP B Jey) UOHUSAUOD prepuels ay) Jdope op |

‘A[reuontsodwiod (G) ut SISATeue 9y} J& QALLIE 0} MOY SMOUS ¢ UOIOAS "Aem

[ewIou 9y ul sjuawd[e Sunyel-odoos Ioylo Yiim sjoriaul fi jo odoos o ‘fesodoad

Ino uQ -siojerado [euoneoynuenb 190 se Aem dwes oy ut senmique odods ur
aredronaed jou seop Ing ‘feuoneoyruenb sI i ‘uay) ‘yuswIean) prepue)s Ayl uQ

*(q6) 01 Juaeamba £[reo13of st (eg) vours

‘9010 [BSISAIUN JO UOISSAIdWI 3y) 9AIS 0} UOTBIIU ) YIIM SIOBIUIL JIULYIPUL Y],

((psdaafs)— v (psyea) v (p &axuop))— pA q
((psdoais)— v (psyea) v (p Kouop)) = & ()

‘() JOJ SUOTIIPUOD INI] Y] SB (BG) QAR oM
‘adoos opim saye) uonesau 191n0 ay) se 3uo[ Sy (g— \ V)— uoissardxa juareamnbo
A[1eo130[ 9} 9sn am ‘g «— Y UI Sk ‘MOLIe 9} JO Pedsu] (‘¢°¢ UONOas Ul [RUONIPUOD
Iy Jo sjuawIean [epowr payednsIydos 1ow sSnISIP [[IM M) (P sda9[s) «— (p s18Q)
‘p SAUOpP [[® 104,, st yons saseiydered o) as11 3uiAld ‘uoneoynuenb [esioAmun 1o
J110Ud3 QWoS FUIONPOLUI SB [RUONIIPUOD AY) dZA[eur vioydeue AUOP JO SJUAUNEBAI)
Auew Jey) JOPISUOD NS SIY) SIAJIYIL MO[q JudWSel} 9Y) M0y JO BIPI Y3Nnol & 10

JUNOYIE AY) JO YIS 7'

"[BUOT}IPUOD ITIUI Y} 10A0 9d09ds 9ye) OS[e 0) QIUYPUL Y} J0J [qISL] SI II
‘[RUOTIIPUOD INUD 9} 1940 2d00s save) fi oy dourg /i oy} Jo 2doos ay) epun adoos
oYe) ISnW AIUYIPUI Y] JBY) AJUO IPN[OUOD P[NOYS AL “AISBY ST UOISN[OU0D SUBAH

‘punoqun unouoid 9y} JUIABI[ ‘OSNE[D JUapadjue oy apisur adoos
oYe) ISNW 9JIUGPUT o} Jey) Sapn[ouod sueay ‘sdoors Aasuop 1e ‘sjea Aoxyuop Aun
uyM JBY) J9YIe Ing ‘S1ed 31 uoym sdoo[s Jey) AQUOp JWOS SI 219y} T8y} JOU SI (Bf) JO
Surpeas [ermeu 3sowr 9y Ino syurod (Zi€ :0861) sueaq se ing '(qf) Ul UAAIS (Bf) 10J
SUOIIIPUOD YINI) oY 195 oM ‘Q0UUAS 2INUS Y} IoA0 2doos saxey ayrugapur ay) J

((psdaars) — (psyea)) v (p Kasquop) ‘pE 'q
-sdag[s 11 ‘s1ga Aoquop B J] "B )

| "9OUAJUIS DINUD Y} JOA0 2d0dS () UL SAIUYIPUL Y} SALT oM I

SUOT)IPUOD [INT) PIISIP ) 195 10U OP oM “TOAIMOH "W purq pue sunouoid Aayyuop
aAnoadsar 1oy 10A0 9doos oye) ued (1) Ul sJIULYpUI AY) JeY) SWNSSE [[, oM 0S

"199JJ9 poo3 03 sojdwexa Jo a3uel apim © Jeaxn; 03 Joded s1yp

UT J1 9SN oM ‘TUTE[O STY) SUTpuajop pue SUISSNOSIP U0 SUNBIITIOUOD INOYIAN “Surpurq

[euonieoynuenb 103 pannbar 3, ust A[dwirs puewos-o jey) St moys (¢) a1y sejdwexa

1eYM JRY) WIRd (9007) IoyIeq 29 ueyS ‘suonenis Sursn way) sazATeue pue ‘eioydeue

Surpuiq adoos-ur st vioydeue Aayuoq

20



91

12SIMGYVH uo 100k yojid ssans Jesfonu jnejop oy Sumnd £q ST SIY) 2A1YOR

0] Aem uo ‘(ey1) Uy -o1do) paysiqeIse-aid € se UQAIS Ud9q JOU dABY SIdTINQqUIRY YOIYM UL IXIUOD
e ul (1) ur sopdwexa ay} 1op1suod 03 juenroduwir st i1 ‘eroydeied oAey om Jey) d9jueIens o) J9pIo Uf ¢

*YDUS D MDS UYof ity AN (£861) S IeYUIY

ur se ‘eroydeyed Jo sod£) awros aye)[IoRy NS PINOd I I SUMYIOWOS JO PpULWWOD-O Jnq ‘eloydeue
[euonieoynuenb 10J ATESSEOU JOU ST PUBUITIOD-D Jey) WIB[O A "SISATRUR In0 UAAIS pajoadxaun ‘st jey], ¢

Surpnpour ‘sdiysuone[ar onuBWAS J0UL)SIP-3uo] A[[enuajod dIe S1091Jo OPIS oY} pue
2IN)oNI)S JuSWINSIL [890] 0) ST UOTINQLIIUOD UTRW I} ‘9I9H (SO0T UBYS) UONQLIIUOD
ONUBWIAS UTEW SJI pUB UOISSAIAXd UB JO S109JJ0 9pIS oy} Udamloq uonounsip pajdourd
© SI SISA[EUR OTWERUAD B JO 90UASSD 9} ‘MdIA INO UQ "dJe)s uoneulojur pajepdn
ue 0} 9Je)s UOT)RWLIOJUI Tenytur ue dew jey) suonouny :suonouny ajepdn JxIUOD S
POAIOOUOD ATe SSUTUBIW 9OUUIS VI, '[66] JOUN0IS 29 J[Ipuoudoin) 10 7861
WIQH ‘Aes ‘JO 9SUQs [euonIpes) Y} ut 9)mnb jou Inq ‘OrweuAp SISA[BUR INO JOPISUOD A\
"SOTJUBIRS OTWRUAP Jo uondadouod Ino uo )ou Joriq & ‘SISA[eue ay) 0) Sunjas a10jog

,SOnuewds JIweuA(q T

"JSeIUO STy} Jo1paId 0] S[TeJ 159q 18 SUOTIRN}IS UO
paseq Junoddoe Uy "peq SI (qGT) ur Juonbasuod ay) ojur Juapadjue oy} woij eioydeue
o) Inq ‘pooSd St (BGT) UI JUIPdUE Ay} ojur juonbosuoos oy woj eioydeue Yy,

"AUOD B SUMO JouLIe] © JT I sJBaq 9H . q
“J1 SUMO QY JI A9yuop ® sjeaq Jouwie} v & (G)

“JSNQOI 2I0W A[qeIapIsuod are syuawdpnl ‘(¢1) ur se ‘vonounfuod

Suneurpiogns e se uonisod [EdTUOUED SIT 0 ASNE[O I Y} UINJIT M JI ‘9S8O AUB U]
*SSO[1I0JJO SAW099q vIoydeur ASUOP 9} ‘PISIOAI
9Ie 9SNB[O UTRW Y} PUB ISNB[D I dY} JO I9PI0 Y} JT ‘SIsATeue Ino Aq paiorpaid sy

‘peq paise] 1PZInquiey B 91 payOOIISA0 UYO[ JT« 'q
‘TaSInquiey € 9YI[ 1, USQ0P UYO[ ‘POYOOIIAO ST JI« & ($])

c-Apueoyrusis soper3op Aiqeidasoe (91 [-GTT €861 MeyuIay) drposido
ST 90UQ)Uas 3y} J1 Jo ‘uonisod 109[qns Ul 10U ST JUIPIDAUR AYUOP ) JT ‘TOASMOH

"pooS 91sB) 1,USQ0p A[[ensn IaSIquiey € ‘payoodIdA0 STILJT  (£1)

{(6T1 :S661) erydoIary) woiy djdurexa sIy) ur se ‘poo3 A[pajoadxoun are
eioydejeo A9UOP JO SASED QWIOS ‘PIdpU] "SWLId) IN[Osqe Ul peq os jou se (qg[) a3pnl
owios ‘s1oyeads ssoroe 9[qer[ar oq 01 sreadde (ZT) ur 1senuod oyl ySnoyiy

(qzn) w
SB QINOYJIp 2I0W A[JUBIYIUSIS SI JUIPIDAUE Y} OJul Juanbasuod ayy woiy eioydeue

ueys yoryo-suny) pue Ioxieq suy)

S1

Te[TuIts Jey) pue ‘(eg) Ur pajeadal o0uuas pIepuels 9y Ul se ‘pood St juanbasuoo
9y} ojur JudpadAue Ay} woiy eroydeue jey) s3o1pard £[3091100 Junodde 2dAl-(q YL

"AS)UOP © $1B3Qq JoULIR) B )1 SUMO I J[/+q
((e1) =) 11 5182Q 9Y ‘AJUOp & sUMO JowIej e JI & (Z])

‘ST d( ® Jo 1no evioydeue Aoxuop se isnf 1op1o
0] QAT}ISUSS SI [BUONIPUOD € Ul eIoydeue ASUOP Jey) ST UMOUN-[[M SSI[ ST JBUYA
“IOAOSSOID Yeom ure[dxd om se 1snl J0A0SSOID Jeam Ayuop ure[dxo om ‘pPUBILIOd-O
3upjoaur noyiipy  unouoid ASUOP Y} PUBIWOD-O ISOW JUIPAIAUE ANUOP B
surejuod eyl 4 ®© 1ey) uondwnsse sy woiy (1) Ul JSenuod 9y SoALIep Juung
(Q1 1) pue (B[ [) Y30q UI 90UAJUIS AU Y} J9A0 2d0ds saye} Jsout
Joynuenb oy} y3noyy usa9 ‘unouoid Jurkreaod o) 9pada1d 03 auyopul oy} saImbai
eroydeue Aaxuop ‘smoys (T) Ur 3senuod ) sy "unouoid 3y Jo uonisod ay) I9A0
$955010 J(J Teuoneoynuenb oy ‘Furstey Joynueng) se yons yoeoidde juswosour € Uo
asnNeoaq I9A0SSOID PA[[ed SI 1] ‘31 sopadaid Apreaur] jeyy unouoid € 10a0 9doos saye)
(1os v 2avy oym uawom jsour) uoissardxe [euoneoynuenb e USYM SINII0 IOAOSSOID)

-lUOS © 9ARY OUM USWOM JSOW SAAO] IayIe] 'STH.. 'q
“IQYJeJ 'SIY 9AO[ 'UOS B dARY OUM UdwoMm JSOIN B ([])

*$109JJ JOAOSSOID SIIQIYX
dd ® Jo o vioydeue Aoxuop 18yl (1007 Julng “3'9) umouy| [[om ST I "ANANISUIS
IopJo xeqruuts s301paxd ‘ua ‘ezoydeue Aoxuop Jo sisAfeue Surpuiq 2doos-ur uy

‘3urpurq smojre ‘unouoid 9y sopadaid 9uyapul Ay yorym ut (e( ) o[dwexa ayi A[uQ

-avjods 'uewiom B pue paALLIE 'oyS.. q
-oods foys pue paale ‘uewiom vV B (Q])

“I9pIO 0} 2ANISUAS A[IBI[D

s1 eioydeue [euonjeognuenb ses) Je jeyy st sonuewas orweukp jo eadde suQ
"S911091]) SrweuAp oy1oads 03 A[uo Inq [e1oua3 ur jou A[dde
vioydeue A9yUOp JO SjuaWIIBAI} OIWERUAD JSurese sjuawingie s auinoqg snyJ, ‘WoIsks
Ino ur uonerndns IYIINJ JNOYIIM INO [[eJ so[dwexa yons Jey) G UOIOas Ul MOYS M
2007 Iovteg ur uonounlsip pazifeiauas jo £109y) pajeanow Appuapuadopur Y} UQALL)

“J1 5189q 9Y 903 B IO AUOP B SUMO IOULIR] B J] (6)

"SJUOPIIIUL JATIOUNISIP SIATOAUT (/ UOTIIS UI PISSNISIP
9q 03) Jusunear) JrweuAkp (1661 ‘6861) S.JOUNOIS 29 M[Ipuousoin) jsurede soouea
-pe swnoqryg ey} juewnSre ur[e) ouQ ‘syudwnSIe s, 9UINOq[H JO [BIOAIS IOPISUOD
[[14 M ‘93IJ-9[qBLIBA pUE JTWERUAD [JOQ SB UJIS 9q UBD WAJSAS JNO JOUIS "SJUIW
-JBoI} 991J-9[qRLIBA PUR SJUdUNBAL} JIWRUAp Jsurede A[feoyroads sen3re auinoqg

Surpuiq adoos-ur st vioydeue Aayuoq

21



81

‘S 1039180 JO uOoIssa1dxa JuISO[ouS U UWIOI] POULIO]
st 2doos Jea[onu siI Jey) sueaw S ue Je 9doos sayel,, auodLa42 NI J( & 1Y) Sulkes

‘d ® Se XejuAs [e00] Ul suonouny uorssardxa ayJ, da

sueaw 61)
SIS

:our|
[2IUOZII0Y oY) MO[aq SumIe)s ‘asIMYO0[0IUN0D Peal aq Ued A1059)8d J10RIUAS o],

g uele adoos SoYe] pue ‘S ue wIoj oy

q

[]4A
2U0L1242 (81)

dd

s[s

*2u0£4242 10§

Anuo 1eorx9[ onsiduis e st mo[aq ‘ojdwexa 1o, on[ea dnuewas 119y} jo doj uo pue
K1039180 O1)oruAS J1ay) Jo doj uo Joke[ BIIX9 U 2ARY suolssaldxa [euoneoynuens)

‘uorjeoridde uonouny sI sonuBWS Y} pue ‘uoIssaIdxo juowngie

oy} Jo A1039180 Ul I S[QOUBD (J(T 219Y) YSe[S 9y} Jopun A1039180 9y} ‘[ensn Sy

1391 16| [
Yop uyor = Yo uyor (L1
S s\dd da

"SMO[[O] SB 2] Uyof SATISp am ‘ordwexa J0 ‘Tewruels [erIo591ed
AIOJRUIqUIOD PIBPUB)S UL SB SPa9o0id UOIeUIqUIOD JIORIUAS ‘@sed Jsojdus oy uy

anjeA dNUBUIAS [
uorssaidxa uyor 1)
K1039180 2110RJUAS da

ST Y1 uoTssaxdXa ora 1n0qe UONBULIONUT OrIS [[.9A

3dods Supje) :uone)ou JMO0Y YL, T[T

“Surpuiq

pue 2dods as1oAUr 01 uIn) Uy} ‘9dods (90BJIns) JeIUI] PIM SAOUNUIS [euonedyruenb

QALIOP 1SIJ 9AN “MO[3Q JI 9SN M SE JQIBJ[O dWO0J9q [[IM UONBIOU JOMO) SIYT,
"uoIreou JoMmol, 9[AIS Mau ) pue ‘uonelou JIeaul], 9[£1s [BUISLIO ) [[BD 9p\ 'XF £q

ueys yoryo-suny) pue Ioxieq suy)

L1

X I9Yjom
[]xg-
onfeA oY) M om ‘Ordwrexa 1oq ‘[ |/ ur siopuiq Aq punoq 29 UBD X UI SI[RLIBA
2214 [ ] 910y ® yam uorssardxa Aue oq ued [ |/ pue ‘uorssaidxo Aue oq ued x A19H

. X ) ‘ .dd
3 JTWO pue — sk A[[eoNIaA [(X)X]/ "3y 9)Im oM ‘SonfeA ONUBWIAS U]
SIS

[/
(s\da) /S A103a1e0 oty A1m om ‘Opdurexa 104 *saL10391ed AUk 9q UBD ) ‘g ‘' 9I0H

"SQUSB[S 9[qnop 9Y) IIWO pue I«T se A[eontoa (O\V) /g amm am ‘sario3ored

PUNOQ ST X IAYJOUI UI X S[qRLIBA ) YOIYM UI ¢ Sse (x Jayjown)y ‘XE— MY

Se

0|4

onoejuAs Uy 1red onuewas e pue 11ed d1OBIUAS B JO SISISUOD UONBIOU MAU INQO
‘900 IoIed 29 UBYS UI SUOTIBALIOP )
m pazedwiod pueisIopun 0) ISISE? IeJ SUOTIBALIOP ) SOeU Jey) uonejou e jdope
am 1oded sty ur “pIry L, "90(T IdHe % URYS PUB ‘GO0 UBYS ‘TOOT 1oxIed Ul punoy
9q UBD SUOISSNISIP Yons ‘AI0Y) II3Y) SSNOSIP IO WY} 9JBATIOUWN 0 9197 asned jou op
M ‘SUOTIBNUNIUOD UO ATIABIY SOI[I WIS)SAS oY) YSNOY)[e ‘PU0IAS "JUSUAOW-YM JoU
‘urpuiq pue urye}-adods 10j swsTuBYIIW Ay} Juasaid A[uo pasu am st “Ayordurs
JO $901n0s a1y} a1e 1oy, Io[dwis ‘odoy om ‘pue JUSISPIP SI 219y uoneuasaid
Y ‘ToAIMOH (2ouopuodsariod ay) Jo S[reIdp JoJ moreq xipuadde a3 93s) 900T

Ioyreq 29 ueys ur pajudsald woisAs oy Jo 1red e 01 [BONUIPI ST 1Y JuowIeI) oY,
2d0os saye} 11 a19ym pue padsunouoid
ST Joynuenb nyis-ur ue a1oym Jurye)-odoos UIA0ST 93S [[Im oM St ‘Yorym ¢/ pue |\
os[e Inq ‘A[9Anoadsar Y311 oY) uo pue Y[ 2y} U0 Aouadelpe d1jorIULS 9POIUS YoIyMm
¢/ pue \ 1sn 10U :SIYSE[S JO SIOARY OM] [)IM Jewlwelsd [BLI0S)eD B 9AIS oM Jet]) JoB)
oY) AQ pIp[eIay ‘SUONENUNUOD JO SN INO SI [BIONIO IO "MO0[q suoneur[dxd oy
ur 9101 [e1oads ou sAe[d 1Y) YSNoyle ‘6661 UOSQOIB[ JO 9SUIS A} Ul 99IJ-9[qBLIBA
pue TeuonIsodwiod A[JOIIp ST JUWISeIJ Y], “JUSWSEIJ 9J9I0U0D © SE [Tejop UI SISATeue
Ino JudsaId [[Im 9m OS ‘WIB[O INO JO XNIO JY) dI8 SUONIPUOd yini) euonisodwo))

judwiges 7

‘SuONENUIIUOd
UO Paseq SasA[eur 991J-9[qRLIBA (9()()7) S,910015) 9p pue ([)0Z) S.UBYS pue Jewwels)
angejuolN dreuA(q (6861) SJOUN0IS 29 YlTpusudoin) Surpnjour ‘eroydeue Aoxyuop
JO SJuaW)BAI] JIWEBUAD JOYJO M UOSLIedwod PI[Ie}dp I0W B J0J / UOINIIS S
“JX9JUO0D 2OUBININ I JOU ‘IXIU0D dNUBWIS A St pajepdn s193 jeym nq ‘sajepdn
3unouap se pamara 9q Ued suoIssAIdxd ‘SISATeue INO UO SNYJ, "9Je)S UONBULIOJUT JO
puDy ISYJOUE JO ‘SUONOUNJ JUSWUSISSE JO 1S B ‘SPLIOM JO 1S B SI JI JoUJoyM JXJU0D
onewsdeid oy arendiuewr A[30011p SUOISSAIdX JRY) QWINSSE 0) PAAU OU ST I,
"Wy} WOJJ J[Ing SUOTIOUNJ PUB ‘SanfeA UINI} ‘S[BNPIAIPUI :SOTJUBUIOS [BUOISUIXD
Aue Ul punoj souo AIRUIPIO A} Je suoneouadp InQO ‘Suipulq pue Jupel-odoos

Surpuiq adoos-ur st vioydeue Aayuoq

22



011

‘s[rejop Joyng 103 xipuadde oy 998 “(xxy) g .y Aldwis st 19)51ys-0d£) 10M0T AUy
JO SOTUBWIAS Y} ‘UOTJBIOU JeauT] U] "a01Aap Surinjdes-o[qerrea SIY) asn JOU SQOP Pue ‘UOT)BIOU JOMO)
oy} oYM A[Inua pajuasald ST 9Oz IoyIeg 29 ULYS UT WIISAS JUA[BAINDa 91} 90UTS ‘UIAOUO0D ASNELD
jou prnoys armded siyy, "so[qeLea punoq 21njded Aewr uonIasur siy) ‘Mmoys sojdwexa SUIMor[o) oY) SV §

104 ,-our[ 3y} dA0qe [ |/ uorssaxdxa dyy ut [ | S[0Y Ay Oul SUI[ Y} MO[Dq X dn[eA 3y}
3ur33nd Aq [9A9] 9[3UIS B OJUI SUTUBIW [2A[-0M] B $3sdB[[0D JoMOT ‘A[[BONUBWAS
“QUIT 9} MO[oq S U Y3IMm JYSII oY) 0) SUI[ oY) dA0QE S UB S[OOUBD IOMO T ‘A[[BONORIUAS

X
(4 [/
uoissaidxa <= u01ss24dxd &2
1 % I0MOT S
S|V

"9[qe[reAe st 1a)j1ys-od£) Surmor[oy ay) | | ajoy & yum

[ ]/ uorssaidxo onuewas Aue pue ‘x anfea Aue ‘y K10391e0 Aue Joj ‘[eIoUdS U] “1omMO]

I9)J1ys-adA) ayj 2onponur am ‘Oul] [BJUOZLIOY OU UJIM MN[BA JNJUBWAS & pue § 1039180
€]

S £1039180 9119RIUAS 9y} 01 SpuodsalIod Yyorym kil

s[s []2A

Sem JJ2] au0L1247] 10J QA0QR UIALS QN[BA ONUBWIAS Y], JIMOT :€ JO T IIYs-dadAT,

O1)OBIUAS Y} SALIP O, °

‘s1oyorIq A)dwe YIim JoA®[ € Sppe 11 ‘A[[eonjuetiag
*$911039180 91308IUAS (j3uryorew Inq) Kreniqre yam JoKe] B sppe JI ‘A[[BonovIuAS

X

[] x

uoissaidxa < uoissaidxa (€2
4 Yl vV

ala

"o[qereAe
ST 19)J1ys-adA) SUIMO[[O] o) X an[eA AU® pue g pue Y S91I039)ed AUe I0J ‘[eIoUa3 U]

1E]|
[] WAl

Yo = iy (c0)
s\da wr1 s\da

sls

'SI9YI0 Auew pue *(000T) UBWP33IS ‘(6661)

ueys yoryo-suny) pue Ioxieq suy)

61

u0sqode[ ‘(€861) Yooy 29 99)ed Aq pasodoid ‘i1 10j1ys-odA) prepuels a1 ysnoayl
anyea Xo[dwod 9I0W Y} ALIIP M PUB ‘AU [BIIXI[ JISeq a3 SI anfea Jojdwis sy
QUL "Sen[eA JoUNSIP 0M) UIAIS U2aq SeY 2f2] 18} S[RIARI (()7) UI 2] 2uofiaaz] Jo 1ey)
ynm (/1) ur 3fa7 uyor Jo aroqe sisAfeue ayj Suuredwo)) Py € Jo | 1PIys-adAy,

WS1-01-1J9]
ST UOTJENRAQ ONURTIAS JO IIPIO J[NBJOP Y} Jey) Uonezierousd ay) sossardxe jouj
SIYL, "Soul] Ay} mo[oq Juowndre oy sarfddns ap1s yorym pue uonouny 3y} sorjddns
9pIS YoIyM Ioyew ou ‘[ Jy JySLI Ay} uo 9[0Y B YIIM UOIssaIdXd oY) SpunoLmns sAem[e
‘118 9391 o uo 9j0y & ym uorssardxa ay, *[[ Jy]§ wuoy 01 9391 oy 03 [ |8 Jo 9oy
oy oyur W31 oyl 03 | Jy Snjd am :uonisodwiod Jo puny € Aq Sa[0Y YIIM suolssardxd
0OM] U} SOUIqUIOD SONUBWIAS Y], ‘IYSLI ) UO (7 Y} YIIMm S[QOUEBD JJO[ oY) UO (7
oY) :UONE[[aOULD JO PULY B Aq So110397180 JO sited om) o) SOUIQUIOD XBIUAS oy, "Ul
SO SUOIENUNUOD J0J AISUIYORW UONBUIQUIOD 9} AIdYM SI SOUI] Y} 9A0QY
“(x)/ w10y 01 J Yim SSUIqUIOD X ‘SONUBIIAS
oy} ur ¢y wioj 0 Y\g 10 §/V M SauIquiod g ‘Xejuks oy ul Iewrwess [erodo
-1ed A107RUIqQUIOD UL st A[dwIs spaddoid uoneuIqUIOD ‘SAUI| [RJUOZLIOY JY) MmO[og

(0)f 4 X
[[14)3 [y [18
dxa-ySu dxa-1fa] = | dxo-jydit  dxa-1f7]
14 v\g q
alo ala  ald
()f )
[[14]3 [y [
dxa-ySu dxa-1fa] = | dxo-jydie  dxa-1f7] (12)
14 q av
dla  ald

al

“UOIIBUIQUIOD JO SOPOW SUIMO[[OF AU} QABY 9M ‘OSED [BIoUdT o Uf

9391 S| «
[]4A [] []4A
a1 auokiano = VIE] U0L1242 02)
S s\da

dd
sls s[s sls

"SMO[[O] S 90UQJUIS [euoneoyrIuenb o[dwrs € 9ALIOp UBD 9p

Surpuiq adoos-ur st vioydeue Aayuoq

23



(48!

‘£ 0)
X SIIYS os[e  uay) ‘04 03 0x syy1ys 7 10J1ys-od£) owos pue ‘swoyoq Iy} 3e 04 pue 0x suorssardxo
) ur AJUO JOJIpP ey} SSUIruBowW om0} om} are * 0 - = { pue ' - 0x" - = x J1 ‘A[snoo[euy g 0}
V SYIYs os[e 7 uay} ‘0g 03 Oy syjiys 7 193j1ys-odA) owos pue ‘swoyoq 1oyl 38 0g pue 0y sor10391ed
Q) ur A[UO JOJIP JBY) SALI03)BD 10M0) 0OM) A1k * - 0g = g pue * " Oy = y J1 ‘A[[eOIUYD?) IOIA §

‘ordwrexa 10, ‘uoIsSsaIdxa Ue JO S[OA[ JoMO[ 19518) OS[e UBD SIIYS-2dA) 1010

X

[] x

[]xE []xe
QUOIUWIOS <= UOIUIOS (62)

dd Yl dd

S|S SIS

SIS

¢ Tomo) onuewas ay) Jo [9Ad[ doj oy uo dn spud
Joynuenb [enU)SIXQ Ay ‘A[[BIONID ‘QUIN SIY], "[SAS] S[PPIW ) UO ‘M0[aq I[NSAI Y} UI
S19y0RIq pUE S, S P[Oq Y} SAINGINUOD Aem SIY ], "uorssaidxa ay) jo 1sa1 ay) SuiqInisip
INOYIIM SUOISIOA PAYIT Yiim way Suroe[dar ‘sorjuewuas 9y} Ul X JUIUBIW [IAS[-I9MO]
Ul pue XBJUAS o) UI J(J AIOTILD [AJ[-IOMO] ) A[UO S1a3I8) Aem puOodas ay],

[]xE X

[] []xE

AUOIUIOS <=  IUOIULOS (82)
dd W1 dd

SIS SIS

SIS

*10M0) OIIUBWIAS Y] JO [9A]
9[pptwt oy uo dn spus Iegnuenb [enuL)SIXa oY, 'ToA9[ do) 9y} UO ‘M0Taq I[NSAI Y}

X
Ur S319)0rIq pue S,S P[oq Y} SIINQLIIU0D pue ‘——— SUIUBIW AINUS I} pue dd
SIS

XE
£1039180 211U A} S319318) ABM ISIJ QUL "YI'T bﬁﬂ? ued oM JBY) SABM JOUNSIP OM] I
Q1Y) ‘2u02ui0s 10] AU TBITXI] o) Yim Juruuideq ‘opdwrexs 10 -uorssaidxa ue jo
S[QAQ[ Jomo] 03 Jojerado 31T ayp Ajdde 3snw om ‘9dods ISIOAUL J& QALLIE 0] JOPIO U]
‘sunouold Aaxuop odnnw Surajoaur sajdwexs urpuey
I10J 197e] JueiIodWI 9q 0) INO WIN) [[IM SI0oMm 2d0OS 9SIAUT MOy SUIpURISIOPU()

3do0Js dsaaaul pue sRAe[IARMIN T

ueys yoryo-suny) pue Ioxieq suy)

("uoTOR UI Y SMOYS T°¢ UOTI0S)
"an[eA 10 £1032)ed © J0J pueylIoys Isnf ST 1om0] € 9snedaq ‘OnfeA dNUBWS IO A103
-9)ed O1)ORIUAS ® JO 1edqns B S8 INJ00 UBD JOMO) B MOY SMOUS UOTBZI[eISUaS SIYT,

X

[]Vvxd xE
e (L)
dd

Zwm

dY

"D JOUTWLINOP
qIuyopur 9y JoJ AU Ue 0) SaZI[eIouds pasn isnf auoauos 10§ AU [BIIXI[ Y,
*0d09s 1e9UT] SOATS UOTIRATIOP STU) JBY) 9JON

X £ SAAO]
[]€aE

2U0L1242 §200] JUOIUIOS =

X £ S9A0] A7 "XE
2UOLI2Ad $240] JUOIUIOS <=

S IOMOT S
sls
{ S9A0[ X
[14A [] [1xe
2U0L1242 §240] auoauios  (97)
da  da/(s\da) da
sls s | s Sls

*2U0K1242 PUR dUOIULOS

JO STOAQ] AU} YdIeW 0} PAYIT ST §240] QIOA QANISURT) 9} ‘“OAOQE 1f2] QIOA SANISUBIIUL
o) 9YI'T ‘Ieynuenb ouo UBY) QIOUI SUTRIUOD JRY) OUIUIS B JALIOP MOU UBD IM

"(GL6T UDYIO[d UI WAI0Y) UOTB[NWIS 9Y) UI SB yons) [eIouds ur

SUIQISAS PAseq-UoNENUNUOD JO dNSLIOBIRYD SI PUk ‘(686]) JOUMN0IS 2 YlIpuouooin

Aq pasodoid an1 Sunjiys-odA) e sojquuasal 193J1ys-odA) SIy) ¢/ UONOIS Ul PIsSNISIP Sy

€391
£3p1 <A [14A
o1 ouokizao <= 1fa] 2uokiaaa (¥4
S oMo S

s[s

SQAIS 1f2] auofi1a47 10J dA0Qe SISATeue oY) 0} JamoT 3urkjdde ‘ojdwexs

Surpuiq adoos-ur st vioydeue Aayuoq

24



145!

"MO[3q /2] 2] SOUSIUIS A} JALIOP M ‘Q0URISUI IO
‘g 01 J( WOy suonoduny sajoudp g <1 4 A1039180 9y} pue ‘1039180 Aue SI g 9I0H

q

[]4y
Y €)
dd

q|9<4dd

Juawngre ad£31-Amus
ue uo 2ouspuadop [euOnOUN} B SOoUNOUUE JBy) AU [Bd1X9] B sunouoid Suraid £q
JTey 181G oy ysrduwiodde 9A\ “PadU Jey) AJSTES ISNW IOPUIQ OY) pUe ‘punoq aq 0}
posu & djead Jsnw unouoid 9y} :diysuone[ar Surpuiq Aue 03 SOA[RY 0M) e QI ],

Surpuig €7

‘Y3 oY)
uo s1oynuenb adoosino 191 ay3 uo sieynuenb ‘[z UONIIS UL PAILISUOWAP SB ‘[IAJ]
UQAIS B UIIA, “siognuenb 1omol 9doosino sjaae] 1oy31y uo sioynuenb ‘qeiouss uf

‘K1oImud
S11 Ul SUIUBAW [9A[-0M) SUNNSAI Y} 0) UAY} ‘S[OA] 0M] W0)0q Y} 01 Jamo T Ajdde
I1SIY oM ‘[OAQ] J[3UIS B 0] SUIUBAW [9AS[-2IY) PAUIqUIOD Y} A0NPAI O], “poyiout
Suryr1 1oyl Sursn udy) ‘poyIou SUNJIT ISIY oY) SuIsn ISIY :90IM] §240] QIIA I}
YIT oM ‘auokiaaa pue auoauios 3unjr £q paonpoid [9A9] [euonIppe 9y} yojew of,

X £ SIAO] “XE “AA

QUOAIOAD SIAO] QUOAWIOS <=
S (901M)) JOMOT]
X £ S9AO] £ SIAO] x
[1xE i I nES
[1+<A S 0
QUOAIOAD SOAO[ QUOAWOS = | QUOAIOAD SIAO] Juoowos  (¢¢)
S da da/(s\da da
S|S SIS S S S|S
SIS SIS S S SIS

2doos as1oaul s dn puo om

ueys yoryo-suny) pue Ioxieq suy)

el-1

‘puodas ay) sasn auodia4a pue poylowl SUNJI ISIY aY) SASN 2u0auios se Suo[ Sy

(¥4 S X
([14]3 [y []
[[11]: [ []z
dxa-1y3ui dxa-3fo) = | dxa-jydie  dxa-1f7] (Z9)
14 v\g q
410 4|d ao
H\|Ad H|D D4
(¥)f )
[[14]3 [y [1
[[111: [1f ]z
dxo-pydu dxa-3fo] = | dxo-jydit  dxa-1fa] (1¢)
4 q a/v
4D 4\d a o
H\|Ad H\|\D D\|d

*(S[9A9] OM] JO 3SBD ) Ul MO[Iq £) PUB (T SB UMOYS) [9AJ] Yord
1€ OJeW ISNW SALI039)ed Judk[pe oy, 'S9[oY Yiim suolssardxa sasodwod son
-UBLIS 9Y) 9[IYM SA110T1BD JUddR[pe S[OURD XBIUAS AU} ‘QA0QE [OAD] YOBI 1Y o

'(MO[2q g Se umoys) ysefs
oy} Jopun A1039180 91} yoreul Isnwi Juawingdre 9y Jo A1039)ed 9y ], "'uonounj

e sorpdde sonjuewas Yy S[IYM [SB[S B S[90UBD XBIUAS I} ‘[9A] WI01JOq Y} 1Y o

:SUOTIBALIOP [9AQ[I)[NUW 0} SOZI[BIdUSS UOTJBUIQUIOD ATBUIQ ‘SPIOM IOUIO0 U]
*suoIssa1dxa Jo Ired © JO S[OAQ] JomO] 19318} OS[e UBD UONBUIQUIOD ATRUIq ‘QIOUWLIOUIIN]

X
Gl s
[18 [18
uoissaidxa <= uo1ssaidxa (09)

1% IOMOT S

0|4 S|V

0|4

"u0IssaIdXa [9AQ[-991Y} B JO S[OAQ] 0M] W010q Ay} 03 A[dde ued 1omo]

Surpuiq adoos-ur st vioydeue Aayuoq

25



9I:1
QUOAIOAD SOAO] Joyjow SIy
S =
s<dals<da
QUOAIOA SOAO[ Ioypowr SIY
da  da/(s\da) da\da  da (Ob)
s<dals s | s s|s s|s<da

‘Teronid st unouolid 9y} pue I3puiq Y} JO JOPIO Y} ISLNUOD U]
‘(€ o) 4 s3A0] "4 uonelardiaul [euy oY) SP[AIA UOTBALIDP SIY ],
wiy SOAO[
da da/(s\da)
s|s<da s<dals<da

Joypowt S, QUOAIOAD
da\da da (6€)
s<dals<da s<ddals
:pUBRTIUIOD-0 INOYIIM SUIpUIq 9ARY
01 aqrssod A110931ad S1 31 ‘Surpurq Jo A109y3 IO UI snIe)s [e10ads OU SBY pUBUILIOD-D
sourg “eroydeur A9YUOP JO JUNOIIE INO O} [RIONID ST PUBUIWOD-D INOYIIM Julpurg

JIA0SSOID JBIM JO SOTWRUAP YY) {PUBTLIOI-) JNOYYIM Sulpulg '

*9A0qe Layjoud 11 03 pasn § ay1 Isnl jou ‘K1039180

1030 Aue 10 § < J(J SB PoIenUBISUL 9q Ued g A103918D JIBWAYDS SII 9SNBIIq AW

SIY} smofTe Joyrys-adA1 P11 InQ 1Jo] 9y U0 2101242 Jsurede uay) pue YL 9Y) UO
.da/(s\da) da/(s\da)

s | s S<ddls<da

01 da/(s\dd) £10391e0 9y} WOIJ §240] QIdA Y} ST UONBALIOP SIY], “Suipear

punoq Y} IoJ PaIIsIP SB ‘X (X IYJOUI) SIAO] "XA 0] SIINPAI AN[BA PAIIMO] STY,

dayjout S1y Isurege 1sIy [Q0UBD 0} SB 0S uey]) Joyjel

x (£ 19yjour) saAo|

(x([1€¥)) A

(x(x (< 3orppouwm) sanoy (Y)) Tp

A2YJOUL STY §240] QUOKIAT] < A9YJOW STY S240] QUOLIPNT =
S IOMOT S
SIS

Jyjowr £ SAA0] x

[] [14y [] ([ ]) A
Ayjoul sy §240] 2U0L1242 (8¢)
da\da da da/(s\da) da

s|s s|s<da s<dals<da s<dals

('dd\dd £10323e0 [RUONOUNY AY) 210U USISSE PUR Ul1Yy NI S11 18T} M
‘uonisodxa oy Ajidwirs o) ‘uoneAlop Jurmo[[oj ays 93o[dwoo sn SI19] dA0W SIY,

ueys yoryo-suny) pue Ioxieq suy)

ST-T

-adoos
ey A[rerany sunouoid jey) ozruSooar APordxe am ‘uosqode( aYIUN Ing ‘KIMO(] I ‘suonouny
Amuapt aoudp sunouoid jey) swnsse am (£007) Amo MIun Inq ‘(6661 <39) uosqodef I 9

“UOISIoA (SUIpUIq) PAYIYS Y} JO SONUBWAS oY) UI x JOo A0 BI1IX9 o) 9JON

X X
([ ]) xA []-xA
2U0L1249 < 2uofiaad (L)

dd purd dd

$<4dd|s S|S

ARy M ‘auok1242 0) purq Surk[dde ‘oouejsur 10 "unouoid Y} 01 31 SPISJ
pue Jq ay jo anjea 9y sardoo purg ‘Ajfeonuewas ‘unouoid Suimol[o} e puiq 0}
Sunegjo ¢, <1 dd,, Ynm A10391e0 onoeiuis 1ysur doy o) sejejouue purg ‘A[[eonoRIUAS

X X
(DS [1/
uoissaudxs <= u01ssa.Ldxs (9¢)

dd purg dd

a<4dd|v qa\v

"a[qe[reAe st 1ayrys-ad£) Surmor[oy oy [ | ajoy e yim
[ ]/ uorssaxdxa onuewas Aue pue ‘x an[ea Aue ‘g pue y saL1039)ed Aue 104 ‘unouoid
juanbosqns e Jo anfea oy [onU0d 03 J(J ATeniqie ue smofe 1 :drgsuoneor Surpuiq
I3 JO Jrey puodas ay) sapraoid 1oyiys-odAl purg oy, Suipuly :¢ Jo € PBPYs-adA],

o'PAPIODAI dIB SIOUSIYIP ONUBLISS I13Y) Jey) U]
9} 2A0Qqe ATUO SI )T pUe ‘S,S 10q I8 A3y} ‘Ul [RIUOZLIOY ISIMO] ) MO[aq :paimded
[Ms st sadA)1 9ouaIuas om1 9} Jo AN[EUOTWITOD ITORIUAS oY) ‘TOAIMO] “IXIUO0D
onewseld oyy £q 1o Surpulq Aq Joypoym ‘payroads uaaq sey unouoid ay Jo anjea
oyl [nun y3snoy} 939[dwod  ssa1dxa jou seop unouoid 991] B JUTUIBIUOD 9OUUS
© e} 108] o) sexmded souaIolIp ST, (327 uyor <3-9) sunouoid INOYIIM SIOUD)
-uas se A10391e0 wes Ay} 9ARY 10U Op SuUnNouoId 991 Y)Im SOUIUIS ‘“MIIA SIY) UQ

€391 waI «
o1 Ay [] 4y [] []4y
Yorog <= Yorog = Yo Yy (S©)
S<dd JIemoT S s\da da

s|s<da S|s

Surpuiq adoos-ur st vioydeue Aayuoq

S|s<da

26



8I°1

QuQ ‘1oM0) [euonIsodurod oY) ur 1eke[ owres ) 18 109J9 9.} ISnur spulq I1 unouoid
JU) PUB JOPUIQ B :OSUIS SWOS UI SIOIPUI JO [0 oy} Ae[d SIOAE] OS ‘SIOpUIq JUIIILIP
0] puodsa1109 S[aA9] Sunyei-odoos jounsip ‘swid) reonoseld aiow uy "odoos oyel 01
a1aym Jursooyd Aq Jopulq st sasooyd unouoid e ‘Furyeads A[y3no1 ‘uayJ, ‘(sioyel
-adoos se sunouold 3unear sajed0Ape OS[e oYM ¢/ ()07 K1mo( 99s) 2dods el sunou
-01d yey) Surwre[d se Jury) awes Ay} SI so[NI [9Ad[-0m] s sunouoid FuizAfeuy
‘s1opurq Jrdnnu S[puey 03 ASed ST I ‘S[9AQ] A[dn[nur 03 SSA008 YIIA\ "7 UOTIOAS
Ul 9A0qe PassnosIp se ‘9dods asiaaur opraoid 0} 19pio ur Ajuspuadapur pasinbai are
S[OAQ] 9[d[NW QOUIS ‘IOAIMOY ‘SIY) AAIYOR 0) [e10ads Funypiue Aes o) pasu 3 uop
M ToA9] Sunye)-odoos Juaroyip B Adnooo ued IOpuIq Yoed IoMIUWeRIJ Ino Uf
| SOOIPUL QUOT. 1] ‘SO[QEBLIBA 9SN } UOP M ‘90IJ-I[qBLIBA ST IOMOWEBI]
mo dours “/x sns1oA x -0 ‘soorpur 1duosqns JUSISIJIP JO suedw £q paysmIun
-SIp 91e s1opulq o[dninw ‘Surpurq Jo sjuowieon jsow uy “(Loyuop v pue LouLpf
p ‘A[oweu) 9JIUYIPUI JUO UBY) 2I0W SUTBIUOD 0UAQUAs Aayuop [eordKiojoad oy,

sayugopur [N 1°¢

‘uoneoynuenb orseq 10J parmbar
Apealfe 9s0y} puokaq s0IN0SaI [BWLIO} Aue U0 A[2I Jou S0P fi 10J 219y pasodoid
sisAeue oy} 2ouls ‘A[dde j0u S0P WSIONIID SN ‘IOAIMOY IXAIUO0D JUALIND Y} U]
"WASAS [eurIo] oY) JO 19M0d 9AISSOIdXa o) JO UOISUIIXS SWIOO[oMUN UL SB SqOOR[
Kq payuswapdwir se uonisodwodap [BIIXI[ SIZIONLID (966 ) SHNAD) [RIIUSIXS )
pue uone3ou oY) Usam1aq 2dods IBIPIULIIUT I¥B) UBD SIUSWIS[S [euoneoynuenb
Ioylo 18yl Aem e yons ur uoneoynuenb [enudlsixe snid uoneSou ojur ou, u1ay
ueuLIon) Jursodwooap saed0Ape (0861) SQOde[ ‘A[qeIou ISOJN “(sIayio Suowe ‘GO0T
ens|lioz 2 ejuad ‘000T MEMS 9P ‘9661 SHNAD ‘0861 SQOL[) [BISIDAONUOD ST JI
ysnoy ‘surewiop Teourdwe oo ur pasodoid useq sey adoos ajeredas sayel eyl
uonesou JNO Uk 0NPONUI P[NOD WA [BOIX] B JBY) BIPI YY) USAD ‘)0J U]
jezoydeue Aoyuop J1oJ suiaduod Aue Jo Apyuapuadopul A[ainue padojosap a1om
Surpurq pue 2doos 10J SWSTURYOAW Y} JO [[® /I 10J ANUS [BITXI] oY) woij Jredy
-2doos 9jeIpawIIaIUI 9YB)
0) sarugaput 9dods-opIm MO[TE JeY) SITI0d [Tk Ut Juasaid st AymSiquie Jo pury sIyJ,

‘uado sem £qqoj oy} ‘payyoouy auodwos J1  (44)

“UOT)IPUOD YINI} dWes ) YIIm 1 1opun isnl 10 payoouy 1940 Isnl 10U)1a odoos
3unyel se ($4) ur auoawos dzATeue ued am ‘oidwexa 104 "Ayndique snorunds 10J
renuajod 9y saseaIoul fi 10§ AU [BIIXI[ Ino ‘eloydeur Aouop Jo a0uasqe Ay uJ

‘[eUOnIPUOD
Auop © JO SUONIPUOD YInI} Y} Jo J130T 2JedIpaid ul uonewrxoidde o[qeuoseas e sI
UoIyM ‘SUIABI] INOYIIM PIYOOUY OYM SUO OU SI 2I3Y) ey} ABS SUOTIPUOD YINI) ISAYT,

ueys yoryo-suny) pue Ioxieq suy)

LT-1

(x3go1)— v (£ paypouy)
{ (- { AE— £ : AE—
(€3p1)— v (Cpaspouy) dg- («€([1xy)) <E ch)
S Iomo] S

s[s

JABY 9M ‘UOTIBUIQUIOD )Y 2d0ods
IOPIM UQAQ SIYE} I 9y} AQ PIINQLIUOd UONEIAU I9IN0 Y], "9OUBLIBAOD I0J SJUNOD
-oe yorym ‘unouoid 9y} spulq pue juanbasuod oy 1040 2doos soxe) Sruyepur oY,

191 X payoouy { b d-bydy
(] [1xy (] (€[]) < [1-
g Ys payoouy 2UOULOS i
s\da dd s\da dd s/(s/s)
S|s s|s<da s<ddls<da s<ddals s|s
()

“Juanbesuoo ay) w0y Juepesajue o) YSISUNSIP Ued A3} 2IYM ‘QUIT 9} MO[q
9Ie UONE3aU JIOUUI JY) PUB UOTOUN[UOD Y], "[BUOTIIPUOD AU A} JOA0 9d0ds el
ued 1 9I9YM ‘QUI[ AY) 9A0QE SI UOTIBTOU I9INO 9} dN[BA ONIUBWIAS Y} UI ‘A[[RIONID

b\ d-bydy

i (1)

:1ed Sunyel-odoos e pue yred

NIIS-UI UB OJUT f1 JO UOTIRIOUSP A} SJR[NOTIIR 0) PISU 9 ‘] UOTIOIS UT PISSNISIP Sy
uonbasuod o) ur unouoid € Ym SUIKIRA0D 9SNER[D
JUSPADIIUE Y} UI )IUYIPUI UB SIA[OAUI S[eUONIpU0d ul eioydeue Aaxuop [eordA],

sfeuonIpuod ur vxoydeue Axuoq ¢

“I9puIq $)1 A10Joq PIJBN[BAD
st unouoid o) YOIyM UT S9OUJUAS I0J UOHIBALISP 939[dwod ou ST 2191 18]} 101paid
A13021100 9m sny ], ‘puiq 03 unouolid e 10J JYSLI SYOO[ JOpUIq Y} S[IYM ‘JUSPIO)UE
ue J0J 3J9[ syoo] A[[njuinow unouoid oy} 1s9q Iy 'S <1 J( I0U ‘S 2q 0} K1032)ed
Y311 doy ayy sexmbar FuLIomo] oUIs Yot 3, UST I[N JOMO T oY) SuLId3F LI} J0J BUIAYOS
oyl ing “1omo] Ardde o3 o] pnom am yorym Je jurod oy [un dn Aynoyjip Aue
INOYIIM YSNOIY) 90T UONR[[OIUBD D1JORIUAS ‘UONBINSJUOD JOAOSSOI Yeam SIY) U]

Surpuiq adoos-ur st vioydeue Aayuoq

27



0c:1

onewSeld € axe sSurpear yeam Jey) anSie oym ‘(¢OQ7) UIYDS pue (9661) IoIeg Mo[
-[OJ A\ "SUMO 9] JBY) SAYUOP Y} JO UO ISBI[ B SIeaq JouLIR] Yoed Jey) A[uo a1mbaor
YOIy ‘SSUIPBAI eom, PI[[BI-0S JO INJRISII] AU} UL UOISSNOSIP YON ST 9IY L,
90U US
o jo uonejaidiour eioydeue Aoyuop oy Jo uonejdidiojur prepuels 9y ST Yorym
‘SuUMO 9Y 1B} AUOP AI9A? S1Baq JowlIe] AI9A9 JeY) 21Inbal suonipuod yina asay],

(x{syeaq)—\/ (x £ sumo) \/ (£ £&axquop) ‘AE v (x Jourrey) “xp—
“J1 S189q 9 ‘Aouop & sumo ouej e Jjy  (0S)
:90UQ)UAS ASYUOP pIepue)s oY) JO SISATeue SUIMO[[0]
9} 9ABY M ‘UOISIOAUOD BPQUIB] SUNNOI WOS Pue Jomo] Jo suonesrdde omy g
(2msyeaq)— \/ (x £ SUMO)
(«([]my)) v (< Lasjuop) ¢

(x([]2v)) V (x 1owmrey) "xF—
11 SI1Daq Y KIYUOP D SUMO JULIDf D [ =

S
S|S
SIS
2 M S)BIq X £ SUMO0 b d-bydy
[Jay  («]]) v (d4oquop) (£ []
[y ({])v (x sourrey) xg []-
1 8Ip2q 2y  KoyUOP D SUMO LQUID[ D i (61)
s/(s/s)

S S
S|1S<4dd S$<4ddis S| S
S|S<da S$<4dd|S S| S
*(1417 Jo uoneorjdde ue £q

paisnlpe) aaoqe ([1) Ul USAIS fi 10J AIJUQ [BOIX9[ a3 SUISN UOLIBALIOD U} YSIUY AN

M sjeaq 2
[]oy [ []
[] N []-2v
n $1p2q oy (8%)
da da/(s\da) dda
S|s<da s<dals<da s<dals<da
S| s S S S |s<da

"S[9AQ] JUSIQJJIP OM] J& pUNoq

ueys yoryo-suny) pue Ioxieq suy)

611

9q 0} Sunrem ‘(4¢) woiy sunouoid om} Sunjr| Aq Juanbasuod oy pring am IXoN

{ SUMo X
(4[]) v (« Kasquop) «E [] []
[] [] ([]) v (x rourrey) xg

Kayyuop v SUMO Aoulinf v (LY)
da da/(s\da) da
S<4ddj S S S S |S
S$<4dd|s<dd S$<4dd|s<dd $<4dd|s

*SSUTUBOW [QAS[-99IY) 99IY) WOIJ ISNE[O JUIPIJAUE Y} P[ING I\

X

(] x

GIDV (aowaeg) & (x[]) v (xaouwey) 2

Jouurej e = ouuej e = (9%)
da Y1 dda purg
S IS $<4dd|s
S<4dd|s

"sTeA9] Surpulq Jua1oljip Adnodo A9y jey os
‘Coyuop v pue LouLpf v sqJ ATUYIPUT 0M) ) JO yoed 03 JYIT pue purg Ajdde uoy) op

X X
[]V (x Jouwrey) X uuey [|vxd X d¥
JouLej e = Jowuej e (S¥)
dd N dd

sls N sls

“12ULIDf 10

MOTaq PAJENSO[[T ‘A2yu0p pue L2uLID/ SUNOU UOWITIOD OM] ) JO OB 0}  IQUTULID)IP

duyapur ay) Aq pajousp (£z) ur uonouny ay) A[dde 1s1g oAy osne[d JuIpadAuUE
oyl ynm Suruuideq ‘syed sy wioly (B]) 90u9uas Aayuop ) asodwod [1.oMm

*SQ01puT 9[qIpneur Aq paysmsunsip sunouoid Jo roquuinu

popunoqun ue SuIpadU UL} IYIEI ‘Op [[Im unouold yoed J0J AU [BOIXJ[ J[SUIS

€ (Sjuouwrjeor) 99Ij-9[qeLIBA 10J [ensn se) Jey) SI JoeJ SIy) Jo douanbosuoo jueseord

Surpuiq adoos-ur st vioydeue Aayuoq

28



(44!

‘suoTjenIISqns
ur paptwo 9q ued ‘pooydoysiq oy ‘srenonted uryy Suowe Ayenbe sdeyiod JIom umo Iy 910
IeJOYds € YOTYM UT UONRMIS B UT A771f2400 swinu 42y $7]ads ays “Upjoyds v $2j10 AD]OYIS D f] IOPISUOD
‘Q0UR)SUT IO [ENPIAIPUL dUIES Y} INO Jor1d A[[RIUSPIOIE SIITUGOPUT OM] A} YOTYM UT SISED JNOqe Pres
9Qq 03 spadu 210w Furylawos ey Ino pajutod Apuopuadapur dARY 1SO[0QRZS BUUY PUB [[OLY JYOIN L

-ueld a8es 9[3uls ® Anq oym
uswom 0} sarpdde Ajuo uoneziferouas ay) 1ey) wied o1 uoneydwa) ou st 1Y) (+S) uf

‘71 Y3 Suofe sIoylo IYS1e Anq 219y jue[d o3es ® Anq oym uowiom 1O ($S)

*9ouQ)ues jued-o3es snowrey s, WISH Ul se ‘A[oanua readdestp suorjeordurr
ssouanbriun [[e ‘poreius st uonisoddnsaid AjrouaSowoy 9y} YoIym Ul SUOHBNIIS Ul
)SBIIUOD U] "A9UOP QUO A[UO JARY IRy} SIOWLIR] 0} uonuaye i o3 st uonisoddnsaid
QU1 9JBEPOWWOIJE 0] ABM QUO ‘A[WIOJTUN SAIUOP JIAY) Jeal) sIouLre] jey) asoddns
0] UOSBAI B JO 90UISqe Y} U ‘SAaUOP SIY JO QUOU IO [[B SIedq IO JoULIR] [ord
jey) uonisoddnsaid e 01 anp a1e $3091J9 ssouanbiun [enpisar asay 18y san3ie (9661)
Ioyreq -onewd[qoid ST A9YUOp QUO UBY) 9IOW UMO OUM SIQULIE] JO SnIels dU) ey} pue
‘AayUOP QUO UMO oy siourrej o) A[dde A[Ied[d AJuUo s9oUUAS Auop pIepuels Ayl
ey 310dax ojdoad Auewr ‘eoue)sur 10 ‘ssouanbrun Jo JOAR[ € 9INQIIUOD SSA[OY}IOAU
sunouold Aaxuop s1oyeads owos 1oy ey) 1odar Apudlsisiad s1a10 pue (£86]) uow
-pey] ‘(uaas isnl aaey om se) ssouanbrun [reus J0u op sunouoid Kayuop ysnoyiry

"JUNOJJ® INO UO SANNOYJIp Teroads ou asod seouojuas doysiq snyJ,

(x £s3ssa[q)— Vv (x £ sp9au) v (A doysiq) ‘AE v (x doysiq) xF—
‘wiy sass9[q oy ‘doysiq e sjeow doysiq e j1  (€9)

:(da0qe (0S) Y aredwod) SuONIpUOd YInI) SUIMO[[0) Y} SUIAIZ
‘(sprom 9eudoidde oy Sunnysqns I0Jje) A0OUANUIS AAJUOP/IQULIEY AU} JOJ A0QE
UQAIS QUO 9U) 0] [BONIUAPI ST UONBALIOp 9y, ‘suonduwnsse [eroads ou armnbal pue
pIiemiopny3rens Apo9jiad are saouajuas doysiq ‘9sinod jo ‘fesodoid yussaid ayy uQ
"JUIUOI AATAIIOSIP JUI[IS JO JUIWYOLIUD dnewderd
Jo pury Jemnonted e Sunisod Aq worqoid doysiq 9y} SOA[OS uInoqry ‘Arewwuins uf
“doys1q paysimSunsipun ayj pue doysiq paysmduisip ayj suondriosep Iuyap aY) 0)
JUQTBAINDY SUOIIPUOD YINI) SISAI[OP UAY} JUSWIYILIUS onewideld doysiq dN JUS[IS 3y}
Surureluoo yloq sunouoid adA3-(q a1 Wiy, pue Yy, eyl sasodoid uay auinoqg
,'sdoysiq ayp jo
QuOo saysmMIunNsIp Jey) § Jo Pquiaw Ay} aq [[Im ¢ ‘yderSered snoraaxd o ur sisATeue
odK1-q oys Aq papiaoid suorzeniis Jo 319s oy St § Ji uay, "doysiq e s1 £ 1eyl 108} oy}
jou Inq ‘doysIq e SI x Jey) 108J oY) pue 4 pue X Yj0q SUIEIuod Jey} § S § WS SI A1)
aseo ur 3snl ¢ suorenIs Jo 39S UAIS & ul 4 doysiq Joyjoue 0} 9ANR[I paysn3unisIp sI
x doysiq e 1ey) Aes sn 197 "Ayredoid o[qeiins e 9sooyo AJises ued am nq ‘st Ayrodoad
je1]) JeyMm SurkJroads noyiim ¢ paysm3unsip,, s[fed oy A11edoid e sasodoid suinoq
-19 -1ede sdoysiq a3 (191 ued 18y} A11edoid onuewos B J0NISUOD MOU UBD AN

ueys yoryo-suny) pue Ioxieq suy)

11

*OUDIUS JY) JO SJUSMIISUOD ONOBJUAS O} TUOWE SUOTIB[I UOISN[OUL )
JOLITW * * * SUOTJBMIS Q) Suowe suone[ar uorsnpout oy, 9 sind (L1 :S007) duInoqrg
sy ‘doysiq e oq osfe 0) suaddey rernonred uryy I9YI0 Y} JeY) UILS[ A[[BUL M [YOTYM
ur 0 uonen)Is J93Ie[ [[1IS B UM Paurejuod g isnw ¢ pue :doysiq e 2q 0) suaddey
(€ ‘Kes) sxernonred ury) 9y) JO JUO JRY) UIRI[ M YIIYM Ul ‘¢ ‘uonemis 1oSre] APysIys
B UIYIIM PIUTBIUOD 9q Isnul 4 199w (4 pue x way) [[ed) sre[nonted ury) om) yorgm
s 4 uoneniis B Jo 90udlsIxa ay) a1rnbai s, Suneidiojur J0J suonipuod yini sty

[ I[A[4 s1oow x] « doysiq v] x doysiq e]  (z¢)

:2Imonns SurmoroJ

o} YIIm T UB s9JeaId Surstel oynuenb ‘suondunsse s, ouInoqrg Iopup “A[[eomow

-wiAse sdoysiq om) aY) s1ea1) SoNuUBWAs [euonIsoduwiod Y} JBY) 9ZIUF09a1 0} SI Ay
JU ], "JUNOOJE PIsSeq-UuonNemIs ) dNIsAI 03 Moy sure[dxs (L] :S007) uInoqrg

"SUOIIBN)IS [RWIUIW JUBAQ[I Y} Jo Aue ur doysiq anbrun ou st

9191 Q0uIs “s[rej uondrIosap oY) JO SSAUNIUYIP oY) 03 anp uonedordwir ssouenbrun oy

‘doys1q v s1aau oym doysiq ayj uaAd 10 doysiq ayj yuuod Ay 3urssardxe unouord

adA1- © se ay unouoid o) 9ye) am JI ‘sdoysiq 0m] SUTBIUOD ‘[RWIUIW MOV Jo)BW

ou ‘doysiq e sjeouwr doysiq & Yorym ur uonemis Aue jey) st (15) yim wojqord ay,

((8) =) "wy sasso[q oy ‘doysiq e syeow doysiq e Jy  (1S)

‘unouoid ad4£3-(] ® Jo uU0d 9AndLIdSIp
A seyodIRW Jey) AJT)US QU0 URY) SIOW UTBIUOD JSNUI UOTIBN)IS [BWTUTW () USAD SOWIT)
-owos ‘(0661 WISH Ul 210] 2y} 0} Surpiodde) durey] Aq 1no pajurod St ToAdIMOH
(9007 S1om7z Aq passnosIp se ‘Ioraeyaq aoud)sisiad ojqeins ajendns os[e om
pap1aoid) A9YUOp U0 ATUO puUE ISULIEJ 9UO ATUO SUTBIUOD I Jey} [[EWS OS UOTIBMIS
[EWIUIW YOBI 9SO0YD UBD dM ‘686 JOZIeTs] Ul Jey) oYI] Suonemis jo K109y} & UdAI3
90UIS ‘A9UOP QUO UBY} QIOW SUMO JOULIEJ B YOIYM UI SUONEMIS yiim d[quedwod are
SUONIPUOd YN} 9saY ], ‘uoremis jeyl ut Aoxuop (enbrun) oy sjeeq uonenyis jey) ur
Jouwre] (onbrun) oy) yorym ur UonemIs B 0} POPUI)Xd 2q Ued ASNUOP B SUTUMO JOULIE]
B JO UONeMIS [BWIUIW AI9AQ T8} ‘A[Y3noil ‘ABs 1Y) 90U)UAS A9UOP pIepuels Y} Joj
suonIpuod Yy sopraoid (Goog) suinoqrg £q pado[oaap IoyIng pue (/861 UBWLIdYG
ur seapr Sundepe) (0g61) WIOH £q pasodoid 351y Junoose paseq-uonemis odA)1-q YL,

Jsiae 3 uop suonedduwr sssuanbrun payuesun '€
“TOUTWLINAP Yora I0J sSuIpeal
Suo11s 10 Yeom JOYIIO JB QALLIE 0} MOY MOUS M ‘4 UOIO3S UL (466] BMBZRURY]) AU

-IQJJIP 9ARYSQ 0) UIS9S SIQUTULIAIAP [euoneoynuenb 1oj sSurpear Suomns SnSIoA e
"SUOTIIPUOD YN JO 138 J10UNSIP B 0) puodsaliod 10U op Iey) 109]J9 SUIMOLIRU UTRWOP

Surpuiq adoos-ur st vioydeue Aayuoq

29



14!

‘S[EUOT)IPUOD
JO SIsA[eue pauyal 2I0W € s d[quedwoour 9q p[nom 313y paisas3ns yoeoidde
oyl Aym uosea1 Aue Jo areme 10U I8 am ‘wns uf “3urdoa[s oY) Julop SI Jey) Auop
qures o) 9q Isnw Jumnea 9y SuIop SI BY) AS[UOp ) Jey) yons st unouoid ay) pue
‘9IIUYIPUIL Y] ¢/1 Y] ‘Tepow Ay} JO UONORIANUI Y] ‘eIoydeur ASUOP SIQIYXS YoIym
SISA[BUE UB JB PIALLIE 2ABY oM ey} ST sasodind jussaid 1o} juelzodwr st jeypn
"219y Aue onsind JoU [[Im dm INQg ‘ATessd0U 9q PINOM SJUSWAUYAI JdY)() "Osne[d
J1 ue 10A0 9dods oye) Isnw s[epowl ey} 21nbal 03 sfepow 9y} pue fi JO XeIuAs ay}
snlpe 01 oAy OS[e P[NOM 9AN 'STU) SJUdAId PrEs 9ARY om SUTYIOU Ing ‘SPLIOM JO $)9S
dJouap 03 9ARY [[IM § A103918D YIIM SUOTISSAIAX JIOM 0] JWAYOS SIY} JOJ JOPIO U]
"93pa[mouy| Jno s drquedwoour st s3ea Aoyuop
owos jeyy Jursoddns ey 1o ‘skayuop ou are 1oy 1o Afiqissod oy SuriousT 91 oM

murdodys o1 s[rey p e

pue ‘(sjed Ao)UOP © YOTYMm UL MOUY oM JeyM [IIMm
s1quedwod splIom 19410 01 paredwod 15[ 18) PI0M [RULIOU A[[RWIXRW B ST M o
CMULSIBID o

jey) yons p Aoyuop e yo1d 0} Aem OU SI 2I9Y) PUB ‘MOUY oM Jeym
)M JUSISISUOD M PIOM SWOS ST 2IY) IS UI SN M P[IOM B UI 9N} 3 [[IM 90U)UIS
a1 1ey} st uonorpaid ayy uar ‘(Aqrewrou uaddey sIUTyl JT [BOPI QIOW I8 SP[IOM
YOIy UI) 20In0S FuLIaplo [edo1d£109133s  S1 8 pue ‘oseq [epow orwalsido ue st f 1
(pdaags 3 m) v ((((psyed) + () L)U)((#)8)xew 5 m) v
(P &xquop) "pE— ME MY (8S)
OABY 9M ‘UOISIOAUOD-BPqUIR] PUB (991M]) SULIOMO] J0)Y
(Pdadts 3 m) v ((((P51ed) + (1)/)U) ((#)3)xew > )
[1V (p &asquop) pp—- my aty (LS)
(ma[]) mg oy
:daajs St 1 ‘S1pa £ayuop v J 10} SISATeur SUIMOT[OJ SY) SARY P[NOM 9Mm U],
"SP[I0M I9A0 sagnuenb A[[eSIOATUN jsnut pUR ‘SP[IOM ISAO0 sagnuenb
A[[enU)ISIXd JyS1u :9010J [epowl JIaY) Ul A[UO JQJJIp Jsnut pue jyS1u 1ey) 010N

Ly A
(M []) ma oy (ma[]) mgmy
snu w8 nu (99)
(s\da)/(s\da) (s\da)/(s\da)
s | s s | s

:S[epout SUIMO[[0} 9} JO ISYIIS dARY JYSTW 9M ‘Q0UBISUI IO ‘[epow

ueys yoryo-suny) pue Ioxieq suy)

4!

*(G00Z NOPINE] 29 [AIUIL UOA) KB JUQISJIP B UT Xo[dwod
9q 03 aaey [[1m uonerado + i ‘Uil y ayj ayvj pinoys nok ‘walvy oy 128 o1 jupm nof Jj se yons
S[RUONIPUOD JIISEUBUER I0] ¢AoUd)sisuoour 3uneard noyim a[qissod se (#) f ur suonisodord Kuewr
Se ppe pue JUIPIOAUE AY) YIIM }IBIS 0) dARY p[nom uonerddo + o) ‘SenjoejIoIunod Joy ‘Q0ue)sur Iog §

Sururoao3 oy Jo sonuewas ay3 03 ndut oYy ap1aoid [[1m 39S Juswodwiod sy,
"19s S1y) JO Juawa[dwos ay) wInalr ‘(aul|
91 2A0QE ‘uonEe3au JSOWIANNO0 AY)) A[[eur] "oni) ST juanbasuod ay) yoIym ur SpIom
oYl [[e 2A0wRI MON "M 0} parjdde & 9o1nos SuLapio ay) Aq paonpul Jopio [ented
) 03 302dSax YIIM [BIPI UBY) SSI] AL JRlf) SPLIOM S JO [[B 2JBUIWI[D IXIN "onn
SI JUQPAJIJUE 3} YOIYM UL SPLIOM S[QISSIOIE JO Jas ) SAAIS SIYJ, "WIAY] J09SI)UL
‘spl1om jo syos se suonisodord Sunear], o108 18y 03 (d) JULPadAUE 3Y) PPV (m)f Aq
popraoid suonisodoid Jo 39s 9y 9y :2d10a1 SUIMO[[0] a3 03 SUIPIOIIB PAJONIISUOD
SI YoIym SplIom 9[qIssod Jo 19s & 0JU0 M plIom uonenead yoea sdew anfea smyJ,

(b2 M)V (((d+ () S)u)((n)8)xew 5> m) bydy

: (SS)
[J— mymy

*f1 J0J 9n[eA ONUBWIAS FUIMO[[O} Y} SN UIAY) UBD AN
"SP[10M JO S13S St pajepow are ‘uin) ut ‘suonisodoid pue
‘suonisodoid Jo 19s & 0} pfIom yoed Surddew suonounjy are § pue f ‘Juowiear) fensn
ay) U1 "1xauo0d onewdeld £q parddns yjoq ‘8 901nos Surropio ue pue f Iseq [epoul €
uo spuadop [eUOnIPUOD Y} JO UOHIPUOD YINI 3y} ‘I0JeI1ado [epow B 9ARY 9Mm 90U
11 s12q Aponsn 2y Kayuop v SUMO
1ouanf v J A[y3nol sueawt (1) 9oudjuas Aoxyuop [eordA10jo1d ayp 1y s315933ns (786 1)
WIOH ‘Qoue)sul J0 Juasald 9q 0] pawInsse SI UO JUI[IS B ‘1I9A0 ST Jojerado [epow
ou JI “(J1 1vaq y3nu 2y ‘Koyuop v SUMO 42UWADf D J] UL JyS1us <*3°9) 9SNEB[D Urew )
Ul JUQWI9[A [e1qiaape ue Aq parjddns oq ued uonsenb ur zojerado fepow ayj, “103eI9dO
[epow QWoOS JO Uone[aI AJ[IISS9008 YY) UO UOTOLNSAI B SB 9SNE[O fI Y} MIIA O}
SI (1661 ¢8'9) 19zjery] 0} anp S[eUONIPUOD Jul[puey Joj A3a1ens tsendod suQ
"S[BUONIIPUOD JO JUNOIOE PIdUBNU dI0W B YIim d[qnedwod
ST £391813S [[RI9A0 InO Jet S[qrsne[d I1 aew 0] S[1e}op YSNOud 9AIS OM ‘SSI[IYLISAIN

"919Y JOABIPUS UB YONS JO S[TBISP U} INO JIOM J0U [[Im oM pue ‘(sjdurexa juadax

B I0J /(07 NUB2AOSRIg 29s Y3noyy) wolsAs 9[3uls & ur Jurpuiq jo pue Aiepou Jo
JUNODJE JTWERUAP B SUIQUIOD O} [BIALL) WOIJ Jej ST Judwesj ano ur paxmdeos jou
SI ey} JO1ABYQq [epowl SuLIap[Ismaq Ae[dSIp S[RUOIIIPUOD Ing "S[ENPIAIPUL JOAO A[UO
uoneognuenb Sursn [euOHIPUOD Y} JO sonuewas oy} soyewrxoxdde sisAeue QO

S[BUONIPUO) JO SJUIUILII) [EPOW 0} JUNOIIE YY) SUIPUNXT ¢€°C

Surpuiq adoos-ur st vioydeue Aayuoq

30



9C1

ur SUIUBOW JOUIOUR QALIDP UBD 9m ‘Aayuop v 0} 10)J1ys-adA) purg oy SurA[dde g

(24 sumo) \/ (2 Jourxey) 2y
[ ]V (£ £axuop) AE (24 sumo) \/ (£ £axquop) AE v (2 JouLIey) 2y
A9UOP B SUMO OUm JoULIB] A9UOP B SUMO OUm JouLIe] (99)
N N

sls

*(99) ur umoys a1e sgurueawt ypog -odoos 1opim soye} 31
QI9UYM QUO PUE 9SNB[D JAIIR[AI Y} IPISUT 9d0S Saye) » 9IYM QUO ‘SSUTUBIUW 0M) SBY
Kayuop v SUMO oym 1auLipf Teuriiou Y} Jey} sIInsal pua ay [, ‘seseayd reuonisodaid
pUE SISNEB[D JATIR[AI JO JUSUNEAT) [RINJBU B [)IM I PUIIXD A[[BNUISSI A} ISneddq
‘roded siyy ur Surpurq pue 2doos 10j A1ouryoeu 9y} yiim o[quedwod a1e saskfeue
asoy ], “eroydeue Aoxuop 1nompIm (S9)—(79) St Yons SaOUIIUAS JO SISATeUr pPI[IeIop
10J (900T Ioxeq 29 ueys 900 ueys 29 1oyIeq) sioded 10710 01 10pBAI AY) JOJOI M

"1JO] ASUOp B SUMO oym JouLre] K1ag  (S9)

*(19) ut se ‘64242 Jo odods Je[ONU Y} JOAO OS[E IO ‘(¢9) pue (Z9) Ul Se ‘44242 JO
J030o11saI Ay ur Isnf odoos saye) v JayIoYM SUTBIGO UONIPUOD [INLI) JUWIBS Y} ISNEIIq
‘eroydeue Koxuop jo 9ouasqe ayy ul AynJique snounds Jo aoueisul ue se (G9) ul
adoos reaur| jean osye [[1sm A\ ~9doos Iea[onu pue I030L1SAI S IOA0 194 {4242 19pun
9doos 3unye; se (]9) ur v 9zA[euR [[Im oM ‘S9[dwexd 921y} IS} 03 ISBNUOD U]

“UD JIIA0
adoos apim saye} 41242 oynuenb oyl ‘(19) uf *(79) st Surueaw awes Ay) paugisse
9q [ (€9) ‘a3 2dA) Jo Juannsuod Aue je 9dods e} 0} pamo[[e Atk sioynuenb se
Suo[ sy "O¥d snonoea A[[eorjuewas € SUIA[OAUL 2INJONI)S I[-ASNB[O JI9A0D QABY
soseqyd Teuonisodaid jeyy (Aejy Suimogjoy) resodoid e sareanow (¢9) ur ou Jo 2doos
YL ‘12T 8661 1oziery 29 wioH ul padojaaap yoeoidde ¥() oyl uJ "d4242 Jo 9dods
Ieg[onu oy ut 2doos saye) v ynuenb oy pue ‘41242 Jo 101011sa1 oY) ul 2doos soyel
ou oynuenb oyl (¢9) pue (79) Jo uoneiardiaur [ernjeu Jsowr Ay} uo ‘ordwrexa 1o0q

"AUOUIdIQD A} PApUaNe ANUNOD AIAd WOIJ [RIOYJO UY  (#9)
"9J0U SUTUIEM B PIATOIAI AoUow ou im JoSuassed A10ag  (£9)

"9J0U FUIUIEM B PIAIRIAI Aouowl ou pey oym Josuassed A1oag  (Z9)

-9doos Jeo[onu 10 103911sal s ur 9dods
Sunyer woiy Joynuenb e 1opun odoos Sunyel ysmIunsip om Quanbasuod J0 Juopaddue
syt ut 2doos 3unye; woig J7 1opun 2doos Sure] YsIMSUNSIp oM SB Isn[ "S[euonIpuod
ym K3oreue AQ paeooid am ‘1242 se yons siogynuenb 10j Anuo [eorxe v opraoid of,

ueys yoryo-suny) pue Ioxieq suy)

SC 1

((qr) =) 11 S1eaq ASUOD B SUMO OUyMm JowIe] A1AY  (]9)

"9SNEB[O QATIR[RI B UTYIIM POPPAQUIS SIIIULIPUI SIA[OAUT YOIy ‘eIoydeue Aoyuop
JO 9sBD JISSE[O JOYI0 Y} 0) S[euOnNIPuOod Ul eioydeur AONUOP WOI} MOU UIN) A\

sasne[d dAnepa woaj eioydeue Lxuoq ¢

‘STesISATUN JO Furye)-odoos oY) spunoq 1ey) 919y WSIULBYOdW [BULIO) OU
ap1aoad am ‘(00 Quinoqrg Surpnpour) eioydeue A UOP JO SIUNOIJE JUIPRI[ JSOW
T "onoeiuAs A1eind A[qewnsaid are suoneirwai) 9dods Iay) 0S ‘Osne[d [eWIUTW I19Y)
PuoAaq 2doos apIm e} 1, UBD S[ESIATUN AYA UOSBAI OIJUBWAS SNOTAQO OU ST I,

*3SNB[O TUSPADIIUL ) 01 PAITWI] 9q OSE ISnUI
uyeput 3y} Jo adoos oy ‘[es1oArun oy 03 30adsar s adoos molreu saye) SJIuyapul
9} JOAQUAYM ‘STOAS] JOMO[ PUE [9AJ] dwes Y} Uo Iaynuenb Ioyio Aue S9IBUTWID
osTe 2d0os sayel auof1242 YOTYM 1 [OAJ] TeuonieogTIURnb o) Suneurwife asneosq

x {SUMO
(x {sumo) v (£ £axquop) AF "xA []V (£ £&axuop) AE "xp
Kayuop v SUMO 2UOK4IA7] <  Aayuop v sumo auokiansg 09)
S Mo S

sls

/1 UIIM SQUIqUIOD JUIPIIAUE I}
210J9q Jomo T Sutk[dde £q 1242 Jo 2dods 9y} JJO 9SO[d ISNW ({S) UI JUIPAOAUE AY)
Jo stsATeue 9[qrssod ATUO 9y} 18y} SUBOUI JeY ], “JUSPIDIUEL ) ST SNL[O [RWIUTUI )
‘9 SIY) U "SNE[O [RWIUIW SJ1 03 PATWI] A[[eIdUd3 ST £4242 Jo 2d02s 2y ‘sojruyapur
yITun 38y} (7) Wolj [Teooy W3u sioynuenb oy jo odoos oy 3unjes woiy A[o1eIp
-owrwut mof[oy sdiysuorjear Surpuiq oy :uone[ndns yons ou Spasu JUNOJIE I

‘uone3au jo odoos
oy} op1sino unouoid & pue uone3ou oy} apisul adods Jurel AIUYIPUI UB UIIMIAq
vioydeue 001q 0} “'a'1 ‘paso[d A[TeoTwreuAp 9q 03 paje[ndns SI yorym ‘uoneSau one)s
JO SULID) Ul 2uU0A4242 QUYOP JEWWERID) dNFBIUOIA OTWRUA(] pue 91307 )edIpald
oTweuA(J Se Yons Sjunodde dIBUAp SNOTAdId ¢/ UOTIO9S UL MO[q PISSNISIP Sy

‘unouoxd 9y SpUIq [[1IS PUE [BSISATUN 9} 0} J0adsar Yrm
2doos molreu saye) AJIUYpUI Y} YOIym Uo uonejaidiour ou st a1oy) ‘A[9s1091d QIO

‘SABIQ I ‘ASUOP B SUMO QUOAIA JT  (66)
:91qrssod 1a3uof ou st eI0ydeUR AOYUOP ‘JUSPIAIUER I} U SINIJ0 [BSISATUN B JT

Jeaoydeur Axuop }dnasip 41242 s0p AYM '€

Surpuiq adoos-ur st vioydeue Aayuoq

31



8C1

SIYL /1 I0J JUOPIDAIUE J[QeIINS B ST YOIYM JO IOYIIOU ‘SIUSIOJOI 9SINOISIP JOUNSIP
0M) dnponul jpos v pue £yuop v sAIUYAPUL Ay} Je ST T Joj wajqoid ayJ,

“J1 $1B9q Y “)BO3 B IO A9yUOp B sumo ouueje i (SL)

"1d Surpnpout ‘eroydeue JO SILIOY) dIWBUAD
QUIOS 1SBI[ 18 I0J 9FUS[[RYD B S9IMINSU0D uondunlsip ‘(zge1) 2uol§ £q palou sy

rvioydeue A3>uUop pue uoneuUIpIon)) §

“WISAS
[ewLIO] INO AQ JOJ PAJUNOIIE J0U ST INQ ‘($00T UI'T ‘8661 19ZIRIY 786 SBS 2 10poy)
QIOYMIS[d PAAIISQO U3q sey 2doos JJeIpawIalul Jo AJ[Iqe[leABUN YONG "UIIM)Aq
ur jou Inq ‘44242 puokaq 2dods apim 10 ‘41242 Jo 9doos Tesponu ay3 ur 9dods morreu
IR OB} URD 210qap snoonnd v ey ‘udy) ‘sxeadde I -91eqap snooner 1949 sAolud
OIapeok AI9AQ Je) UBSW UBD (4,/) IOYIdym Snoiqnp SI I pue ‘9Jeqap snoonel AIoAd
PIssau)IM drwdpedR AI19A2 Jelf) 9q 0 (¢/) JO UONIPUOd YIng Ay} Ioj drqrssoduur S I

"91eqap snoonel e sAofud orwapeoe A1oag((, (L)
X £SSOUWIM \/ £ 3JBQIP-SNOdNEI \/ X ITUWRIPRI. AEXF 4 °q
"9JBQOP SNOJNEI B PIsSou)Im OTwopede A10Ag B (g/L)

‘{1242 19pun A1eyerpauruur adoos oye) Jouued £1242 Jo odoos Jeatonu Ay} UI ATUYOPUT
Ue ‘}Senuod U] "Sururer s I1 JI I9)[oys JOJ sunt Aouop AI9Ad yorgm ul (7/) Jo Surpear
PISONE Y} $9IBIOUST APBAI[R WIAISAS [BULIO] INO ‘C°/ UONIAS UL JOY}MNJ SSNOSIP M SY

"Sururelr s1 1 J1 19)[oys I0J sunt Auop v - (gL)

“SO0P JUAPAIAUE I} UL 9)IULYIPUL UE SB
A[iseo se fi zopun Afojerpawrtut 2doos saxe) fi Jo Juanbasuod 9y UT 9JIUGPUL UB ‘MOYS
M019q (7L) pue 9a0qe (BGT) SV "A4242 OYI] SIQUTWLISNAP [euonedynuenb yiim snsioa
S[EUOT)IPUOD [IIM JOBIOJUL SOIUGOPUL MOY UI JOUSISNIP B Julssed UI 9J0U 9pp
(1) ur < gum > pue (L) ut [ |— Ad s [ | A d Suroerder £q suonipuod
ying Suons opraoid ued oAy "(SASUOP SIY JO JUO 18dq A[UO PIU JOS SSAUIIM I} UI
JIOUWLIBJ OBI) SUOTIIPUOD YINI) YoM SIOAI[IP UQAIS Sk Jsoul 10] AU [BITXS] YL,
“UoT}oUNJ JUAISHIP
' 3IM LSO Suroepdar Aq Joururelop [euonedynuenb aoed-omi sanearasuod Aue
9JepOWTOoE UBd oM ‘A[1ed[) “od0ds Iea[onu Ay} AJSIIes OS[e ISNW UOTIOLNSAI I}
AJsnyes Jey) Sonu ) Jo Jrey Ised[ Je Jey ST Insax jou oy J, “(sired-o3a1] Jo SwId)
ur soynuenb jo sisAfeue 9pQg S.1sond1d ‘JO) 2dods Ies[onu 9y} pue UONILISAI
Ay} 30q SAYSHES X JJI 39S Y} UI SI ([ ‘X) pue ‘UONILNSAI AY) SAYSNES X JJI 19 )
ur st (7°x) ey yons sired Jo Jos & pea)sul saye) II ‘1dy 519 Jo Jred e sjuowndre
SB SoYE) Jsoul JUduNeaI) pIepue)s Ay} U] ‘sonfea yana om) Y} 10j S pue 7 Sunum

ueys yoryo-suny) pue Ioxieq suy)

LTT
({fxa x| x 2> |{md :x}]) = (4)LsON (1)
Aq pauyap ST LSO dIaym
X
—d
‘ndyvxa ¥ 0L

([]-dyxy)isow

UOT)RIOUSP ) JSOUL USTSSE UL oM

Qoue)SUI 10, ‘SISUIULINOP [euoneoynuenb [euontodoid 0 spualxa SISA[eUR SIY T,
-oseayd g1oa oy) ur unouoid Y} spulq 1 ‘puey JOYI0 A} UO ‘A UOp
B UMO OUM SIQULIEJ O} UOTBZI[RIOUAS ) SIOLNSAI IT ‘pUBY QU0 I} UO :SUONIPUOD
ying Teuonisodwod 9y 0} UOHNQGLIUOD [BNSN SII SIYBUW IUYOPUI Y], "POIISIP S

‘((xdsyeaq)— Vv (x £ sumo \/ x Jourrey) ) \/ £ Layquop ‘AExF— (69)

UONIPUOD YINI} Y} SIAIS UOTIBALISP SIY T,

M SJBI(Q x
[] (24 sumo) v (2 aomey) 2y []—vxg Y
[]my (€[1) v (€ £oxquop) (£ []xE-
11 S1paq Koyuop v sumo oym souLInf £1242 (89)
s\da N da
s| s s<dals N sls

S| S

"(19) JO UOTIBALISP SUIMO[[O]
oy} uI pasn se ‘€1242 JO UONE[SUERI) AU} 0} JOAR] BIIXQ Ue 9pIA0Id om “SIomaurel)

S|1S<dd

. dd ‘
juasaxd oy Uy ‘N % K1039180 9} Sey IT 0s ‘Iognuenb pazierouss e suInjax

pUB [BUIWIOU € SOYB) II JeYf} ST IOUTULIDJOP [euoneoynuenb € Jo uorou [ensn ay,
‘A[reuonisodwiod sUOKIPUOd YIng JYSLI 9y} Pl pue SUIUBOW ISB]
sty 10A0 9doos axel Jey) A1a42 oY s1oynuenb 10J sornuo [eOTX9[ Jussard om mofeg

(24 sumo) \/ (2 Jourxey) 2y

(4]]) Vv (£ &asquop) A
ASUOP © SUMO OUM ISULIR] (L9)

N

S$<4dd|s

‘unouold 193e] B puIq 0} Apeal SI £ AUOp Y} Yorym

Surpuiq adoos-ur st vioydeue Aayuoq

32



0c:1

SI s1y) os quown3Ire it se Aiuo [einfd e saxmbal ([Q) ul joaw 9y ‘ouinoqg Aq
pojou sy "uonodunfuod jo pury sy} o} Ajdde jou soop JuaIdjar 9SINOISIP Julof € 03
109JJ9 UI 9SLI SQAIS A[[eorewiolne uonoun(sip yomym ul 9A0qe paqLIosap Aem ayl jey
SI 181 QU J, "opewl 9q 0} sjutod om) are 219y} ‘(1]) 031 Junodde 1o uikdde ug
-suondosap a31uyap ay3 jo uonisoddnsaid ssouanbrun
pa[re] oyl Aq snojdI[ajur patopuai st ojdwrexe oyy pue ‘sdoysiq omi 9y} ysim3unsip
0} PAYOLIUD 9q Jouued sunouoid 9y Aq paIngriuod suondrrosop 93uyap 19A09 Y}
QOUOH "PAUIdOUOD ST JUIPIVAUE Y} AQ POZLISJOBIRYD SUOIIBMIS AU} JO UOTIONISUOD
o} SE IeJ SB ISBI[ JB ‘9SBD QANISUBIIUL 9 UI A[[EOLIOWWAS Pojeal) dIe SO)UIPUI Om)
J) asned9q 2q 0) pasoddns ST Isenuod SIY} ‘JUNodIe AdA)-g 9yl UQ "SJUIPIIJIUE SB
sojuyopur oy} 3unyes se (1g) ur sunouod oy 101d1a)ur 03 INOYJIP SI I ‘A[oAnIsURI)
pasn ST Joaus YOIy UI (¢G) UT 9A0qQe Q0uaiuas doysiq pIepue)s o) Yim ISBIUOD U]

‘WY sass9[q 9y ‘yeow doysiq e pue doysiqe jy - (18)

'sd( pautofuod 10j vioydeue

Aayuop 191paid 01 s[rey A[3091109 11 18y SIsATeur adA)-(] 9y} JO 9MUIA 9[qeIOU © ST |
-a19y pasodoid sisATeue oy} Ur ouY JNO JI0M 0] SUIIS JI
‘rernonaed Uy sor109y) SrwIRUAP [[B J0J Sen[noyjIp sasod sueaw ou £q 1 ‘Surueow jo

SOLI0aY) oTWRUAp o7yroads auwros 103 sannoyJIp sesod uonoun(sip ySnoyye ‘snyf,
“JounfsIp 10130 a3 Jo Apuapuadopur

S
=V
S<4dd|s

asooyo A[dwrs om ‘woIsAS Ino U UBW B sUrejuod (()g) JO Juopaddue Y Ul
POAJOAUT UOTJEN)IS [RWITUII YoEd Jey) sT paxnbar st jey) [[e ‘sisAfeue od4)-q oy uQ

Jopurq umo s} 9p1aoid 01 asne[d paulofSIp Yoes SMO[[e yorym °

"W S[BD YS ‘[[Ig SOSSTW Uy Io ‘A[oje[ uyor uaas 1, usey AN JT  (08)

:(sd{ pautofsip 01 pasoddo se) seoua)

-UQS pauIofSIp ypIm Ind20 ued eioydeue JeIwis Jey) WIe[d JWINO|[q Pue dUuo0lS
J1 $J02q 2y JPO3 D 40 LIYUOP D SUMO AJULIDf D [T S [ONS
S90uQIUas J0J suonipuod yinn eudordde 108 01 (1oynuenb pazieisuss e Jo A1039180

o) dd _ ¥/ 9S00UD UBD oM ‘SaUIRU URY) JOUJeI S9IIULPUL oIk S1ounlsip ay) J
SIS
“[[€2 01 1J3[ JIOA0YM SAIINDaI UOLIIPUOD YIng SIY) ‘A[[RIoNI)

“((q pafred) — (qgar)) v ((Fpared) «— ([39r1)) (6L)

0} JudTeAINbo 1N0 SW0D SUONIPUOD YINI} AY) ISBD YOIYM UI
‘quanbasuod ay) 1940 2doos Jsnw uonoun(sip oy ‘unouoid ) purq 031 I9PIO UT “PaJpI
ay ‘Yay 111g 40 uyor Ji :;uanbasuod ay) ur st unouoid Sy} puB JUIPIIJUE JY) UI SI
uonounfsip ay3 uaym o'1 ‘esoydeur Aoyuop 10 Y3noy) S90S UOIIBALIIP JR[IWIS

ueys yoryo-suny) pue Ioxieq suy)

6C1

DY AT MYTYHY S0 JO an[eA Y} YIIYM UI ‘9007 INfIeq 29 UBYS WOIJ UOTIBIOU Jedul] )
Sursn .10 SUTAJOAUT SUOTIBALIOP JO suonejouap ay) ndwod o} premropysrens Apoajiad st i1 i1oromoy
‘K1011s0dxa A[o1nd st ssoupremyme siyJ, [ | sojoy o[dn[nui proAe 0) I9pIO UI XOpal B Se A[pIemyme
Apy3iys pessaldxoe st onea onuewas oy ], *3 2d£) Jo Jnsal e SUIPAIA A[[enIUaAd “9°1 ‘S Uk 19A0 2d0os

saye) uonoun(sip ey wrerd Ay ur ordwr st ey ouls ‘sad4A)  2[qeuroluos,, 03 UONILNSAI OU ST AL, O]

(1u2 2y3 A[Y3NOoI ‘SSA[IUAUOD A[[R1UISSI
9q 0} aaey s unouoid 2dA)-q 2yl Jo JUAIUOD A ‘9sed [eIoudd Ay url eyl sandie (G00T7) N1 6

‘uone[ndns Aue 1noyiim unouoid Jen3uls e Jo JUSPIJUE
oY) B 9AIaSs 0) 9[qe A[309jIad ST Jj1g pue uyor Jo uonodun(sip 9y ‘SpIom IS0 UJ

(q (q 1oyyour) pafres) A ([ (f 1aypour) payred) (8L)

UonIpuOod YINg Y} SIALS UOTBALIOP SIY,

aayjout suy pagpo \ [ 1j1g 40 uyjor
s\da dd =
S1S<dd S<dd|sS putd
A2YJoUtL S1Y pajino mg A0 uyor
s\da (LL)

dd
dd dd Ij dd ) dd
SIS

S|S<dd

:dd = V 9sooyd ued om ‘rernoned ug
o1 1030185 Kue oq ued v :orydrowA od st Anud [eo1Xd[ SIYT,

X

([Txy) () A (73) 2y

10
14 y /<
sls
‘uorje[ndns Aue JNOYIIM J[NSII PAIISIP Y} SIAJIYOR
2007 1oyreq ur pasodoid uonoun(sip pazieIouas Jo JuUSWIeaI) 9y ], ‘SO[qELIBA MU
Qonponul 03 Jj1g 40 uyor 1] saseryd Surmoire 1s933ns (£861) YOOy 29 991e]
"1d 1240 yoeoidde odA1-q a3 Jo J0AR} UT JudWNSIE UB Sopraold
uonoun(sIp Jey) SAPN[OUd (61 :$00T) AUIoqry 108 10 Layuop ay; sdeysod 10
‘puaup 21 Y1 Sunowios ‘suondrIosap om) 9} Uaam)aq [BNNAU SUNYIOUWIOS 3q [[IM
unouoid 9y) Jo JuNU0d ANLIOSIP Y], "9qLIOsap 03 71 unouoid ay) Joj 109[qo 2[qeIns
© 9q SAeM[E [[IM 919U} OS ‘703 B 1O JI UL ASUOP B 9ARY JOYIIQ [[IM JUSPIIIUE )
SOULIoA Ry} UOTeNIIS AI9AD ruonounfsIp yim o[qnoy ou sey sisAreue adA1-( Y[,
1dd Jo A10ay o15€q 9y} AqQ papraoid swisiueyddw Ay} puokaq
03 1ey} suondwnsse a1mbal 0] WIS SOOP INq ‘Q[qeIUNOULINSUI A[pIey ST 9FUd[[eYd

v.q<z«
L)

Surpuiq adoos-ur st vioydeue Aayuoq

33



el

"(8GQ) IO "€ UOTIORS UT USAIS UOT)BATIOP Y} J0] ATBSSQ00U JOU Sem Jey) A1essaoau s1 1T jo uonedrjdde
Iouur ue ‘(89g) UT S[ENIU)SIXA oY) IOA0 29d0Os 9SIQAUT ¥e) O} [RUOTIIPUOD JY) JO UoneSau INo Iy

I0J IOPIO UT ‘Q0URISUI J0,] TOAIMOY ‘SIOPIO ASNEB[O 0M) A} UdaM]aq SROUAIIP Surssaoord a1e a1oy[, 7]

*93.19A00 [eoLIIdUId JNO SPUAIXS JBY) pUB AJTUWLIOJIUN SIY) WO SINSU
jep AyIqrxap reuonisoduwiod 9y} SSNOSIP UAY) A\ “Tewwelr) an3ejuoA JrweuA(q
01 11 Surredwod Aq ATurojrun 9dods pue JUIpUIq S1BAI) WAISAS INO Moy ure[dxa 11y
M\ "s1unodde orwreuAp Aprordxe 10yl1o yiim walsks ano aredwod 0] Apeal mou aIe
M "oSe1oA00 TeoLIdwo peoiq Yim eioydeue Ao UOP JO AI09Y) UIOPOW UMOUY-[[OM
® se sisATeue odA1-(J S,ouInoqrg YIm Suosredwiod Uo pajeIjudduod dABRY dMm IeJ 0S

SJUN0JJ% dJTWRUAP JIY)J0 YPIm suosLiedwio) £

T I91Je pajenyeas st jey) unouoid Aoxyuop e purq ATuo ued ‘(/g) ur
10S D SB YONS ‘9SNB[O JANR[AI B UL 9JIUYIPUT Uk Jey) 101paId A[1001100 om ‘A[IeIIS

((q11) =) "'uos & 9ABY OUM UWOM JSOUW SIAO[ IUIeJ 'SIH,  (LR)

"GOO QUINOQ[H Sk Yons SJUNOJIE PIseq-uonemiIs Jo suonorpaid oy 0} A1enuod
‘[euonIpuod JY) JO sonuewWas Ay} Jo Juspuadapur st eioydeue AoUOp JeY) MOUS O}
(98) 9B} OS[E 9AA IUNODJE OTWEBUAP B SULIOAR] ‘IOPIO O} QALISUAS ST ‘eIoydeue [euorn
-eognuenb [re oY1 ‘eroydeur ASjUOP JeY) 9OUIPIAI FUOMS Sk ST 9Bl I\ "(q98) JO
uoneALIdp eioydeue A9uop ou s1 219y @19y sasodind 1no 10§ Apyuerrodurr SO

08 w0 S sy sy STEIS)
o1)oRIuAS JoUTW Quo UT }deox? ‘(9]) pue (C8) UdamIaq IOJJIP JOU S0P Ji UL ], ‘[euon
-IpUo0d A1) JO SONUBLIIS AY) JOJJB JOU S0P SISNEB[D Y} JO IOPIO Y] e} QWINSSE IM\

“YSE[S © JO UOTIORIIP Y} ‘[IeIop

"AOYUOD B SUMO JULIE] © JT I sJeaq 9H 'q
“JI SUMO 9y JI AOUOD B SJBaq Jowe) y "B
((s1) =) (19A0s5010 Yeam Aaxuo() (9%)
"pas19Aa1 are Juanbasuod ay} pue JuIPIdAUL
9} JO IOPIO AY) UAYM SUTR)QO JIPIO UOIIBN[BAD 0) AJIAIIISUSS QUIBS I ‘A[[eroni)
‘sordwrexo (q) ay3 ur Surpuiq ay3 3no a[ni A[3021100 pue ‘sojdwexa (8) 9y} ur o[ni
A[3091100 am ‘Y311 0 3J9[ w0y Surssaooid JO JNeJop B SAIPOqUID WAISAS INO asneddgq
"“A¥UOP © $)Baq JOULIR) B I SUMO 9 J]{ +q
1 S189q 9 ‘ASUOP © SUMO JoWIR} B J "B
((z1) =) (19a0ss010 eam Aquo)  (S8)
“JOUYIOW S, ’OUOAIIA SOAO] Jayle) STH . °q
"IOUJRJ 'SIY SOAO[ JOUJOUW S 'QUOAIoAY B
(10r08s010 eOA)  (18)
"JUOPAJIUE )1 sopadaid unouord Kaxuop e yorym ur sopdurexa no

ueys yoryo-suny) pue Ioxieq suy)

[E!

‘[ennau-IaquINu AJ[eOT)UBTIIS

are sunouoxd Kaxyuop jey) uonsad3ns ()661) S.o[eoN Isurede Aurjodwos sengie (1(07) emezeuey ||

SO[NI OSTE JOAOSSOIO YBIM N0 SN JBY) WSTUBYIIW WIS JY) Jey) ST uondrpaid oy,
"I9pI0 pIom Jeaul] 0} spuodsaiiod 19pio uonen[ead ‘raded sty ur paropisuod sojdurexs
o) U "purq A9y} sUOISSaIdXa oY) 9I0Joq PAILNRAS 9q ISNW SIPUI] ‘UIISAS INO UT

JIA0SSOID Yeam Auoq 9

‘9[qeAjosaiun Aqeonewdeld 1nq ‘reonewweld Apooyiad are sasAeue ouoydeur
Axuop snotrea ) :(18) YIm pAjeroosse AnoyyIp Aue ure[dxs 03 A1essaoou st jey)
[1® St s1y3 38y} 3s933ns 9m ‘(€Q) UI SOOUUS Y} JO ANDI[oJul 9Y) ure[dxa 0 110s SIy)
Jo ordrourid swos spaau Junodoe 9dA)-(] Y USAI FOUIS "AUO PIPUIUI Y} ST SUONB[I
ouoydeue a[qrssod ay) Jo YoIym IUIpIoap J0j uonder} ou apraoid Aay3 1yl st (¢R)
UT SQOUIUIS oY) YIIm AINOYJIP Y], *SS9001d 9} 90UINUT 0} WIS SI0JOR] AUBW OS
9sneodq 1ed ur ‘(ZOg IO <39 ‘99S) YoIedsal JO BIIe JNOYJIP A[SNOLIOJOU € ST
uornnjosal eioydeuy "uonnjosal eioydeue jo Junodde ue pasu am ‘eioydeue jo A109)
[eonewureld Aue jo Apuspuadopuy *(18) Jo AnoyjIp oYy oy1f 1snf S1 [99] om 16y} Aem
' U1 JnoyJIp a1e suonelaidiojur ouoydeue Jo£ ‘eioydeue Aauop 3urajoAul s3UIpeal
SNOLIBA QABY] SOOUIUIS sy} Jey) 301paid Y3oq S)uNodsE suonenunuod pue odA1-q oy L,

‘)L e SyIeq )1 Jooul S0p & Sun[em UBWOM B PUE SOp © Sunj[em UBW © J[# 'O
‘wiy sAed oy “joswr 19yeq ® pue 1oydINg ® J[# 'q
"doayse s[rej oy ‘199w [[1g pue uyof Ji# e (€8)

:SNOJIOT[JUT
Sow099q eloydeue A3uop Jey) YSnoua SLIJOWWAS ST UOTIBMIS [[BISAO AU J9A 40UnSIp
A[reonuewas are s1ounfuod oy yorym ur sased puy 03 9[qissod SI 11 ToAdMOH
‘soniradoid
OTJUBWIAS JIAY) JO SISeq 9Y) UO UONBN)IS Judpaddjue ay} ur syuedronted oY) usamioq
ysmsunsip o) sunouoid a3 10J 93e10A9[ Jo Ajua[d sopiaoid jounfuod yoes jo Juajuod
Q) 9ours ‘ased sty ur eroydeue Jo Afiqe[reae y ure[dxs ose ued Junodoe 3dA1-q Ay,

"IoqUINU SIY JOJ WIY SYS AYS ‘JooW Uell € pue uewiom e JJ  (Z8)

:ATeSSOQU ST SIY) “aSed [eIdUAS oY) Ul Ing "SIUIPIddjue djeredos st oAIdS

ued sjounfuod a3 jey) s301pard Junosde o Jeyy JrwIpe o3 st jurod puodds Ay,
‘unouoid Joy319 103 Juapaddue ue apraoid
jouued S[0yMm € se uondunfuod dyy 0§ | ‘unouoid re[n3uls € 0} JUSPIIAUE ) SE
JAIIS JOUUED T 9sBD YOIy Ul ‘Teanyd A[[eonorjuAs se Jg paurofuod ay) yrew jsnut
uonounfuod oy ‘osed Aue uf ‘uonounfuod pazierouas jou ‘uondounfuod JurwIo-wns

Surpuiq adoos-ur st vioydeue Aayuoq

34



el

-SUno0[q 9 SAIBTAQO puE JUIMOR ) WOIJ SUTRIJSI JUNOJIE InQ) "AIIqe 18y}
yo0[q ‘uonegau Surpnjour ‘siojerado 1ay3o 1Y) 2Insu 0) sdays [eroads aye) Jsnuwi 31
‘adoos 31 aprsino sunouoid purq 0} 101e12do [eNULISTXS UR SMO[[E DIA(] 9SNedag

‘eloydeue
Auop sY00[q £4242 Je]) '¢ UOIIOAS Ul UOSBAT dwes ay) J0J ST 1] *2dods ST uryiim
unouoid & puiq A[uo ued soynuenb e pue ‘Toynuenb jey) Jo adods oy 9pIsINO g Os[e
jsnuw uone3au jey) apisino unouoid Aue asnedsq ‘uone3au jey) aprsino unouoid e
puIq o) uone3au awos apisur adods saye) Jey Jeynuenb e 10J Junodoe IO UO J[qe
-ATOOUODUI ST 1 “}SeNUO0D U] "¢ JO ¢P~ uone3ou d1euAp 2y} Jo ¢P~7 | 9Insod oy St
¢ SuruBoW 9SNB[O OIWEBUAP B JO @S~ Uone3au JIje)s 9y} :uone3au ay) 9pIsino Jayrew
9SINOJSIP © PUIQ SSA[AYIIQAU URD UOTBToU o) Uryiim 2doos saye) Jey) 9)iugepur ue
IoyIoyM UT ISJJIp 18y ‘sSurueaur asne[o otwreuAp uo Sunerado yioq ‘wonedou Jo spury
om1 sopraoid HINA DOINQG saedrdwos jrede Surpuiq pue adoos Surnd ng
‘unouolid oy 19A0 2dods saxel 31 ‘unouoid e spulq Joynuenb e 1oAoUOYM ‘UIA)SAS
Imo ur ‘sny ], -odods axmbar yomym Jo [[e ¢y pue ‘A ‘E are s10jerado Surpurq ATuo mnQ
‘wAysKs ano ur rediojunod ou spuy uonenba siyy ‘Aferoni) s sjuswale juonbasqns
UT SITBW 9SINOJSIP PUIQ SSI[OYMSAU UL IT “90Uanbas & UT ¢ JUSWSS ISI oY) I9AO
A1uo 9doos sayel Jeynuenb [enUISIXa (OTWERUAD) © J1 USAD eyl sAes uonenbo siyJ,

(hid)py =M (dp2) (S6)

e} ST DA INOqe 10B] Snowej y
"S9[qEIIBA JO pULY [B10adS B pue SUOIIENUNUOD JO 3SeD [e1oads B Uaom)aq UOT)ORISIUT
U} WO} SASLIE SUIpUIq ONWRUAp sny], “d UOHBNUNUOd 3y} UI (931J) SINOI0 IT JOAIYM
102[qo 18Y) 0] SABN[BAD /p IO IRW 3SINOISIP Ay} 1ey) 0s ‘{'p/x} I1oydlims a1els ay) 0}
1099[qo ue sorddns yorym ‘Aem [ewriou oy} ur X 9[qerIea ay) spuiq (¢6) ul E roynuenb
[eNUSISIX? one)s AU, Joyruenb [eNUISIXI AY) JO 9 UOISIOA JTWRUAD JY} JO SULID) UI

(((p)rem |): (('p)uew |))ipo (#6)
01 DI UT JuaTeAmba ST yoTgMm

‘d, {'p/x} v (x)qrem v (x)uew xg dy (€6)

0) SQONPaI SYJpM upwd 'y 1ey) 0S ‘SUCTIBNUNUOD A} PUL SI)R)S AY) U2aM1Iaq SIJeIpawll
D JO UOTB[SURI) Y], "9I)S & 0) 109dSoI YIIm PIIBN[BAD I8 YOIYM ‘SIIEUT 9SINOISIP
Aq pakerd st sa[qeLIRA JO 9[OI 9Y) YOTYM UI W)sAs jeredas e sapraoid I1 “1ayjo ay) uQ
‘Kem Tensn 9y} ur uonouUNy JUSWUIISSE UL 0] J09dSaI (IIm pajen[eAd aIe Jey) S[qeLIeA
JO 3001 ® sopraoid 31 ‘puey ouo oy} UQ ‘sdrferens Surpuiq om; surods snyy O
‘sunouod A35yuop J1ay} 19A0 9doos axe) jJouued (1) Ul sAruyapur oyl jey) (3oolor om
yoym) uonduwnsse oy £q pajelissadau st se ‘uede Surpulq pue 2doos [nd 03 st HINJ
Jourod oy ‘1oy1e50) Surpurq pue 9doos Juriq 03 ST WIAISAS Ino Jo jutod oY) SLaIy A

3dods saambaax Surpurg 7L

ueys yoryo-suny) pue Ioxieq suy)

eel

*SJUAPAIAUE 119} puy sunouoid yorym Aq WISTUBYOIW ) SB JUILS oY) pue U0
st sadoos 11y} puy sroynuenb yomym Aq WSTURYOIIW JY) 1By} WIB[D INO JNO SIAYSED
Aruaojrun sy, ‘seseryd unou 10 seoudiuas isnf j0u quansuod Aue 3unji| smoje
Tewwel3 mo ‘O Ld pue DNJ 01 1senuod uf ‘(zoog oreq) ()X Xy ownsuod
uonenunuod ay} o3 [ renprarpur oY) woij :ssuruesw dseryd-unou syiy A[uo OLd
s.angejuo ‘uoneoynuenb 1oj ‘A[sno3oreuy *(f)syrem | o1 (f)syrem woiy :s3urueaw
asne[d SPIT A[uo HINJ ‘SuIpurq Jo (U] ‘SONUBWAS UONBNUNUOD B DN S]

‘JL9sn oM
Kem U} 0) TR[TWIIS ATOA OSUSS © UI UOTJBNUTIUOD, PIOM ) 3sn A3y} ‘, SUOT)BNUIIUOD
91qrssod s31 JO SJU2IUOD [RUONIPUOD YINI) Ay} JUIAIS SUIIOWOS SB QOUNUIS B JO
UOISUQ)X? Y} wIoj yomysm suonisodoid ay3 uodn J0oO[ ued am,, 1Y) M (6861)
JOU[01S 29 NlTpuouooIn) uaym ‘paspu] YHMOT Ino 03 spuodserrod T, s.ONJ
pue ‘uonenyead JYSL-03-1J9[ sarerndns (osImayI)) pue (J7) BWIYDS UOHBUIQUIOD
Ino (Jo ased [eroads e) 01 spuodsariod ¢, S DN ‘LAl 4o (Jo ased [eroads v) 03
spuodsar1od |, s.OINC ‘A[YSnol :Suonenunuod d3eurW WIISAS JNO JO SIUSUIA
oy se yonw (68) pue (88) ur d uonisodoid oy aeurw HIA( JO SIUSWI[D ASAY,

(Dorey v ()sirem = any,,, v (1)srey v ()syrem (26)
uonipuod yng Yl spaik (0e) 01 T Suikdde ‘ojdwrexs 104
(onmy, )¢ =¢ 1 (16)

‘Surueow 90U9)

-U9S OTWIRUAP B WOIJ UONHIPUOD INT) JNjels € sjoenxa T, 10J1ys-od4A) [euonippe uy
d, v (D)reyv (Dyrem dy = ((Oxrey |) < ((0)rem |) (06)

Se So1R[SURT) SY]D] UYOf pub SYpm uyor ‘didurexs 10

(d)h) ¢ dy =sm:¢ (68)

*STUIUBOW 9OUIUAS JIWRUAP 0M]) SUIO[U0D ¢, 9A1}OQUUOD Y],

d,vbdy=h]| (88)

"SPlIOM URY] JOUJeI ((SI.IS,) SJUSWUSIISSE UT STeIp J130]

[euoIsuUI Wolj , 101e12do umop 9y ‘uonruyop sry uy b | 1redisyunod orweukp
$)1 oul b Jurueaw 9sne[o d1jels B uIm 03 |, I911ys-odA) e seonponur HINJ

“JNO suIN J1 se ‘soouaIdPIp reorydosorryd

pue ‘Teorndwo ‘[eo1uyd9) Juedyrusis 304 ‘yoeoidde Ino 0} senLIe[IUIS SUDLIS QWOS

sey Jey) Juswean) reuonisodwod pue orweuAp e jo ojdwexe widipered e s1 31 90UIs

(DINQ) Tewwreln) anejuoy drweuAd (6861) SJOUN0IS 29 J[IPUSU0IH UO 919y

QIBIIUAOUOD AN "dIoW AUBW PUB ‘[ 661 ‘6861 JOUMOIS 29 YIpuouaoin) ‘7861 WIOH
‘1861 durey] Surpnpour ‘your pue doap st eioydeue Aoxuop 01 yoreoidde orwreudp oy,

JeueIs) INGBJUOIA] JIWRUA([  [°L

Surpuiq adoos-ur st vioydeue Aayuoq

35



9¢:1

i eioydeue [euoneoynuenb Ajrun o) 3dwene omny A[ojewinin jnq JueI[eA e sem
eroydeue [euoneoynuenb uo juswalMbal puewWIos-d SNOJUOLID UB 9q 0) pangie
JARY oM Jeym asodwl 0] SIAYJ0 pue (¢86 1 “3°9) MBYUISY PEI] 2ABY ABW JBY) SI0)OE)
oy} Jo Quo Jey) 30adsns om 9oej uf ‘[e1ouas ur eioydeur uey) SJUIBNSUOD [BONRWIWERIS
JuQIoIp 031 10alqns oq Aew Suipuiq [euoneoynuenb jey st uondunsse Fupiom
InQ ‘(sewreu 1odoid jo peaysur sq( reuoneoynuenb yim (q¢[) [eonewweISUN
Ayl “J0) uwsv wiy o3 yvi1 03 Luvp suvm uyor fi K8ojodp uv 42y 42[fo 01 SPY 2f]
Se yons ‘wajsAs Ino Aq pajpuey 9q jouued jey; eioydeue [euonesynuenb-uou jo
S9sBD I9YJo are 1oy Ing -eloydeue [euoneoynuenb-uou awos JseI[ e Jnoqe Kes
0) SUIyjaWOs SeY WIISAS INO AU0JAIAY ], S1y spulq A[[edonewwels uyof ydIym uo
UOLBALIOP B SBY 2Yjoul 's1y $240] fuyof 9dUUIS AY) ‘auod1242 se yons s1oynuenb o)
saridde 11 se isnl uyor se yons sowreu rodoid o3 sorjdde 10)j1ys-odA) purg Ino asnedog
(eroydeue Jo sadAy 10y)0 In0qe JeyA\ “Surpulq [euonedoynuenb 0) 9A0qe UOISSNISIP Ay}
POIWI] QABY M ‘QOUBISUL 1O "PaIomsueUN suonsanb Auew aABo] am ‘aIns 9q of,
‘eloydeue Aoyuop moqe suondipaid Jo aFurl OpIm B QALIOP 9m “fi 0] AIIUS [BIIXI]
aAneAouur ue ym 3uofe ‘sunouoid pue sioynuenb JOJ SALNUD [BOIXJ[ PIAIBALIOW
Apuapuadopul UQALD) “pulg pue ‘Tomo ‘YrT :A1ea1) Aidde yeyy s10y1ys-odA) oo1p
SOATOAUT JeY} SEIPI sy} Sunuowd[duwr juowSely [ewriof & pojudsaid aAey op
"SJINSAI JOAOSSOID eam Aayuop
9s1y sowod unouoid oy} J ‘sunouoid asoy) opadaid Apreaur] 3snur oY) suBdW 213y
passnosip sapduwrexa oy ur yorym ‘puiq Aayj jeys sunouoid ay) 210Joq pajenyead aq
IS SAIUYIPUI KUOP ‘SUIpurq J0J JuaWImbal e S119pIO UOIIBN[BAR JOUIS IOAIMOH
‘3urpuiq Joj JuawaImbal € JOU SI PUBWILLIOD-O 9SNBIA ‘JUBAJ[QLIL SI sunouoid asoy)
PUBWIWOD-d 0] [1e] A3y} Jey) 10.) Ay, "sunouoid Aaxuop puiq ued £ay) ‘asne[d [ewruru
119y} uey) 210w I9A0 2d0ds e} UBD SAIUYIPUL 20Uls Ing 1A0 2d0os saxe) 11 jey)
unouoid © puiq A[uo ued Jeynuenb e :o[dwurs A1oA ST umeIp 9ARY oM 16y} 21moId Ay,

uorsnpuo) §

‘(L) ut [ ] -dyxy) 1sow 10§ Sutueaw
Teuoniodoid 1o pue ((GG) ut [ |— - myamy) f1 10] SUIUBIW [EPOW INO UL J[OI [RIONIO
e Ae[d suonoensqe yong ‘(auoauios saaoj ay ui se) adoos ayel Aew sroynuenb 10yjo
pue sIUYIPUI 21oyM Suruedwr [euonisodoid e I9A0 10BISqR 0] [QAJ] JOYSIY A} UO
[ ] "€y sasn (4¢) ur 2y J0J SutuLAW [EIIXI] AY) MOY] ST AJ[IQIXS PU0d3s Ay Jo ojdwrexd
IOUY)OUY °[eNnsn S8 SIOPUIq PUB SAJTULOPUL SJRUIPIOOD O} L0 SN UBD dM PUE ‘sTurugow
PO UINIAI JBY) SUOTIOUNJ JA[OAUT OS[e (9/) UI L0 PUR (89) UI L1242 JO SUOT)BIOUIP
oyJ, ‘uoneordde uonouny Areurpio £q A11odoid unou-uowwod € Y pauIqUIOd
USYM [ENPIAIPUT PAIJI] B SUINJDI JeY) UOTIOUNJ € ST (/7) Ul » I0J SUTUBOW [BOTXJ[ )
‘ordwrexs 10, -onyea 1930 Aue AYI] Isnf sUONOUNJ WOIJ PIUINJDI PUE O} PaJ 9q UBD Jey)
onjeA dUBWAS B ST WISAS InO ul Jurtueaw payI] © 1y} St AIQIXe[ puodas Yy,

ueys yoryo-suny) pue Ioxieq suy)

gl

"Op 9M SBAIIYM

‘(5007 IoIeg 99s) 10ssassod e Jo 1no Furpuiq Yirm [eap jou saop (1007) Ueys “(6661) U0sqode[ aIT €1

‘skep
Auuns uo 9prUOWIQ S[[OS JOWLIR] UIRLIAD B {SABp AUUNS UO 9PBUOWII] [[OS [[B SIowlie]
) :paIIsap se (9¢) I0J STUIPLAI IOY)0 0M) 9JeISUIT oM OS ‘UOTESou SUISOTOUD IIaY)
opisino adoos aye} ued (96) pue (B9Y) UI SAIUYAPUI AY) ‘Funjif Jo soAe oidnnuw
3urs) ‘sAep Auuns uo oprUOWI] JUI[[SS SuIN} 9.} siowae) 9} :2doos Jsomorreu
SoYe) LouLinf D YOTYM UT SUIPBAI 9} 9)eIoUT 0} SONUBWIAS OTWRUAD © I0J ASea ST ]

‘Auuns SI 31 J1 9pRUOW] S[[os Joue) vV (96)

:(96) 101d109)ur 01 SABM 991Y) SI9JJO SOIIUBWAS [eUORISOdWOD INO
‘Areqiuals “(e9g) Jo Surpeal papualul oy} delouasd 0 Sunjij Jo s1oke[ oidninw yojdxa
am ‘remnonued uf *(9 UOIIDIS) JOAOSSOID JYeam Auop 101paxd 0) pue ‘(g'¢ uondas)
soouiuas doysiq Uuo s3nsal poosd YPim ('€ uondas) sayuyapul Aoxuop ordnnu
110ddns 01 100 suIn) AJoUIYORW SWeS Y} A[ASIOAJ “([QAJ[ JOMO]) JoAE[ JoUUL I} Ul
100JJ SaYB) 2U0K4242 SBIIUM ([OAJ] JOYSIY) JOAR] JOINO I} UI JOIJJO SINB) dU0IULOS
:3unyI JO SI9AR] 0M] SN IM ‘QUOIULOS §240] 2U0L1242 JO FuIpeal 9d0IS-9SIdAUI )
1e1ouas 03 ‘O[dwexa 10 *9dods 9SI9AUI AJeIdUIT 0 IOPIO Ul FUnJI] UOIIBNUIIUOD JO
s10Ae] o[di[nur asn om dIAYM ‘7' UONDIAS Ul pAdnponul st AIqrxoy 1siy oy,
‘anfeA JIUBWIAS B SE 9sNE[O & JO Julueaw SrwueuAp ay) aendiuewr 03
‘puodas ‘10jerado Surso[oud ue apisino 2dods [enUIISIXI B} AIUYIPUI UR I3[ 0) SIYy
:Kiqrxapy reuonisodwod Jo spurny om) sapraoid Ajuiiojiun SIy3 Jeyl 1o.) oy} uo saral
93.19A00 TeoLdwe 1918913 InQ *9dods Jo A109Y) WIOJIUN B UIYIIM PIjenils 9q jsnuwl
Surpuiq [euoniesynuenb jo Surpue)siopun a]dwod © JBY) AAJI[3qQ M ‘uoredoynuenb
10J peambar swistueyoow 3urye3-odoos awes ay) syro[dxe Juipulq jey) an3ie om
oours ‘Sunyel 2doos Jo WI9)SAS wojiun e ul joeiaul sunouold pue ‘sioynuenb
IUJO ‘SAIUYPUI SI9[ S, UBYS JoU KI03Y) $,9)0010) 9P IPIAU ‘DN 1] ‘TOAIMOH
‘eroydeue A9YUOP JO SOLIOAY} PIseq-uoenuniuod 0) diayiedwAs AJ[eInjeu 918 A\
¢110A085010 yeam Kaxyuop jo1pard oy
PUE SONJUBWIAS JIWERUAD 921J-9[qeLIBA © judwa[dwl 01 ‘(466 I9[PBA\) SUONENUIUOD
0] paje[al A[9S0[0 ‘sppuout sasn (1)) UBYS ‘A[Te[IWUIS “IXIU0D JYSLI 3y} 0) J[NSAI AY)
Surssed pue 1x91U09 1] 9y} O} [eNPIAIPUL UB SUIPPE AQ OS SIOP JUAIJI ISINOISIP B
S9ONPONUI JBY) 9SNB[D Y "UONBNUNUOD © ‘IX2]100 Jy§14 S}I pUR ‘Ie] 0S paONponuUI S[en
-PIAIPUL SUTRIUOD YITYM “JX2JUO0D }f2] SIT U99M]2q UOTIB[SI B 3q 0) 9SNe[d © JO Surueowr
) saye) O "WAISAS Paseq-uonenunuod Jue3d[d ue ul DA SAe[NULIOI (900T)
910010) 9P JO JUNOJJE AYJ, ‘SUOHENUNUOD UO JU)Xd dwos 0} Jurpuadap se pamala
9q ued jey) eIoydeue KoxUOp JO JUNOIOE AJUO Y} JOU ST SINO ‘UIS Isnl aArY om Sy

suonenunuod uo paseq syunodde BYIOQ ¢€°L

Surpuiq adoos-ur st vioydeue Aayuoq

36



8¢°1

‘SMOT[0] SB () WOIJ OUUAS AUOP Y} JO SONUBWIAS oY) Jndwod ued am snyJ,
‘1oded yey) ur pauygep se st Y|

pue uonisodwod uonouny sajouap o a1YMm ‘((1r7dn) 2dods) o adoog se paaLIdp 9q

ues \g searoym ‘0doog payres aanmuid e se paysod st /§ ‘9oz IoIeg % ueys uf

()X SOL )T ICAYTY =S
()2 SOTICIY T =8 (12)
A/mv 1J91 2y) 03 10 A\ S) Y311 oY) 03 (x) Juswn3Ie pajyI[ sIt Spuy

() uonouny payI[ oyl IYIAYM ‘UOTIBIOU JEIUI] UT PassAIdXd 9q OS[e Ued UONBUIqUIOD
IoMO], '900T IoIeg 29 UByS Ul pulrg pue ‘umo( ‘dn po[red a1e sioyiys adKy asoy ],

(xxx xy) XY XY =puig =g (9¢)
(X "XY)J Y = om0 (+2)
XY XY =P =] (€2

"SMO[[0J Sk SwId) epquue] 03 puodsariod s19)1ys 9d4} 1o ‘A[SuIp1oooy
X

[1f

O} UI SULIS) BPQUIB] OJUT SIOMO} ONUBUIAS 1ISAUOD 0 M0 sajensnyt xipuadde sty

"[(x)]f >y 103 puRyLIOYS ST

ey [[B09Y "90(0T Iodied 29 UByS JO UONEBIOU Jeaul]

SuLId) Bpquig] 0) SunaaAuod :xipuaddy ¢

"POISAODSIP 9q 0] SUTEWIST SOLISISAW I9Y)INJ OIUT SIYIISUT [nyosn apraoxd
14 yoroadde s1y) 99139p JeyMm O], IXSIU0D dNUBWAS 19y} de[ndruew A[[edrawreuip o)
suorssaidxa smo[[e Yorym ‘suonenunuod uo paseq auo ‘A109y) & yons isnf pasodoid

ueys yoryo-suny) pue Ioxieq suy)

LET

aary op "Surpurq ym Sunyel-odoos seyun jey) A109y) e saxmbal Jurpuiq [euoned
-gnuenb Surpuejsiopun jey) JoI[2q Ino saysIuIWIp suonsanb uado asoy) Jo suoN
‘uonouny }IayYdALed Jy) JO JUAUOD Y} AARY 0) SaWOod unouoid [euonouny
Jey) MOY 9S[9 QUOKAIIAD JOJ SB SN J0J AI9)SAW B YONU SB SUTBWIAI I “TOAIMOH 666
u0sqooe[ 39 ‘Jo 9[A1S a3 ul unouoid [euondOUN] € OJUL pulq 0} J[qe A[09J1ad SI
WAJSAS IO ‘g JoyIeg pue 900z JoyIeq 2» ueys ul se sunouoid J0J AU [BOIXI[ oY}
9Z1TeI0Ud3 IM SB SUO[ Sy "2u0f4242 Kq puNoq s1y [eIIA U} M yoayodod s1y 1]
Sunyowos ueaw 0} syeadde unouoid oy} YoIym Uo (86) JO SUIPLAI JUAIES B ST I,

‘urege
dn 31 payord auokiaas “100p 2y uo yoayoAed siy paddoip ouokions 103y (86)

‘s1sATeue od£)-(q Jo odA1-{ ue Jo JoAej ul ongIe

0} Jeadde jey) sunouoid Jo sasn Joy30 Auew I8 219Y) ‘sisA[eur odA)-(J ® 01 Juniosal

Amsn[ jou saop eioydeue Aaxquop jey) 10§19y} pue ‘sunouoid Jo ad£y Areurpio jsow
oy} are sunouoid Aouop Jeyy pansie dABY oM Y3NOyi[e 18y} SUIUONUIW SIBdq I]

"(800C 131Bg ‘€71 :900T 1MTed

29 UBYS) PIlen[eAd udaq Apealle sey uvu L1242 aynuenb oy 10336 (un pauodisod

SI s2ayv]a4 s1Y fo yorym dseryd-ym pojuoj oy} JO UOIBN[BAD U} ‘Judwde[dsIp

O130BJUAS SII JO J[NSAI B SB “Jel]) SI BOPI JIskq Y[, "Suolssardxa-ym Jo sonuewas pue

XBIuAs o) noqe suonduwnsse pajeAnow Apyuapuadopur urelrdd uaald uonendns

[e10ads IoYIIM INO [[B) SOSBI UONONIISU0IAI PI[[ed-0s asay} ‘A[3ursuadins sdeyioq

JIsow Ay} ~ 9A0[ ‘uewl A19A9 S0P soAne[al 'siy Jo yoiypn  (L6)

:1opuIq s31 9paodaxd Apreaur] seop unouoid o) yorym ur Surpuiq
[euonieoynIuEnb Jo saSEd UMOUN-[[oM I AIY) Ing “IOPUIq SIT 210Joq PIJeN[eAD 9q 0}
unouold & Suimo[e A[1Iessodou JNOYIIM (19M03 Y} UI [9A9] 1oyS1y & SutAdnooo £q )1
sapaocaxd Apreaur ey eynuenb swos 210Joq paren[ead 13 0 ‘st jeyl) 2doos asIoAUl
.1 0] 9[qe 9q 0} Joynuenb e 10J [eINJBU JT SOYBW IT JBY) ST WAISAS INO JO SANIIA ) JO
QU "PAIEN[BAD I8 SUOISSaIdXa YoIym Ul Jopio oy} uo spuadaop [enusjod Surpulq pue
adoos aanefar jey) s1orpaid K109y) Ino Jeyy paziseydwa aaey am sjutod [BI9ASS 1Y
“("1fo] pauany oy
‘sag ¢isod und 'uput v 225 nok pi]) sIaYeads JUSISIIIP SSOIOL JUOTE 9] ‘S10€ [oads Jo
sadA) yuazayyIp ssooe sysisiad J09JJe opIS B uaym U0 Sulo3 SI Jeym puejsIopun 0} Moy
Inoqe Aes 0) SUMYIOU dABY IM ‘SI0s$909pald Ino oyI] Isnf Ing 0ouNUIS JUAISYIP B
ur uorIssaIdxa awos Jo UONEBN[BAD ) SIOJJJ. T8} 9OUJUIS dUO UI JOJJ3 9IS B 0] ISLI
9AIS 0] UOIssaIdxa ue MO[[e P[NOJ WAISAS INO MOY SUISEWI 0) ASBa ST T ‘[eIoUa3 Ul
PUY "S90UIUAS JO saduanbas Suruiquiod A[[eorueuAp Joj UOJUIAUOD B JUIUYIp WOJ
sn sjuaaald Suryiou ‘(932 ‘1661 JOUN0IS 29 N[TPUaU0In) ‘7G| WISH) sjuswiean
STWRUAP JOUJ0 AYI] Ing "SUIPUIq [BNUSJUISBIIUL 0 SOA[ISINO PIILI] OSTE ALY M
‘[e1ouas ur vioydeue

Surpuiq adoos-ur st vioydeue Aayuoq

37



or:1

Y3 u1 Spoydpy puLio] (‘SpR) JOUNOIS UNIBIA 29 uassuel 0dy], “[ipususoin

uo0Iof U] -uonejaidigiul OrjUBWAS pue NI Jo K109y) Y [86[ ‘SueH ‘duey]
ISIYWY JB SPISNYIBSSBIA] JO ANSIDATUN) ‘SISAY) " Ud UouvIyiunne)

oLWUIASY pup 20uUa42f2y anbiun)-uoN puv anbiu uQ /{61 IIIN ‘UOWpPEY
"LTLYTTYOYS00T:V/ETOT 0T 10P "S8T—LIT (2)TT Aydo

-SOJ1Yqd puv SIPSMIU] “SONUBWAS I2IJ-I[(BLIBA B SPIBMO], "666] dul[ned ‘U0sqodef
‘OET-ITI L sousmsury

[po12402Yy | “Tewweld anZeIUoN ul uonisodwodap [BIIXIT ‘086 "WIYIRO[ ‘SqOIR[
‘em3dR[g

PIOIXQ UDUUDLL) dAYDIIUIL) UL SOUUDUIIS Y66 ] “TOZIBTY BYI[QSUY 29 UAI] ‘WISH
"TELOEY00AE/LOOT OT:10P "LLT-LET «(D)ET Ayd

-osopyd puv soysm3ury “eioydeue Aoxuop pue sunouold adA1-q ‘0661 "QUQI[ ‘WISH
"ISIOYWY I8 SIIOSNYIBSSBIA] JO AJISIOATU() ‘SISA)

‘A’Yd Sasvayd unoN anuyapuy puv aj1uifa(J Jo sonupuas ayJ 786G Ul ‘WIOH
Q1 &102y [ o1SINSUIY pup souuUvas Jo s3ul

-p22204g “SOIWURUAP JO JUNOJJR UBIAOSOJUOIA B spIemo], '900¢ "oddiyd ‘@10010) ap
"70£879004€/L00T°0T:10P "001-6€ (D1 &ydosopyd puv

sousmsury 9130] 91edIpald orweuA(q 1661 ‘JOUNO0IS ULIRIA 29 UQ0I[ “Y[Tpususoln)
'$salq AJISIOATU) PURIOT SOAJOY "§p—¢ ‘@8vnsuvy puv
21307 uo wnisoduwikg puosas ayj fo ssuipaasroid ('Spa) sojod " 2 uewey I

u] Tewwel3 oan3eIUOIN OIWRUA( ‘6R61 "JOUM0IS UNIBA 29 UQ0I9[ “[ipususoin
"L9'T€1/50l/€601°01:10P

(1)§1 sonuvwag Jo puinof ‘ON UQ ‘9661 ‘Meg ‘sunan
"6SY1SE004d/L00T 0T:10P "86€—SS¢E (€)S Aydosopyd puv sousm3ury

"S9IUYApUI [eUONEOYNUEND PUR [BNUAIRJRY 786 "SBS "V UBAJ 29 UBd(] JoUR[ ‘IOPO]
"LIN ‘SIN "SIopew paje[al pue S[EBUOIIIPUOD ONSBYUBUY

IWQIRY 03 03 0} JueM NOA JI Op 0} JBYA\ "GO0 "NOPLIE] QUIqeS 29 By ‘[9IUl] UOA
"99-6S L1 Ga1008

soysmsury 08y, "spue[si o1orvIUAS pue adods reynuend) 1861 BIUO( ‘SexIeq

"T9E-LEE (DT &ambuf oysmIuIT "SUNOUOIJ "0861 "YIAIRD ‘SUBAH
‘Sunurdar G861 AUl 03 I9JAI 1X9) AY) Ul sIoquunu A5ed
"ZST—9L "PIOJX( ‘uopudre]) ‘suadpg paidajjo)) "G86[ "SUBAH yjaren) ur pajuridar
oSy “a8vnduvy fo Kydosopyd ay1 uo sApssyg Kpay puv yniy ‘aouaiafay
0861 (o) sneld YIeN ul paunday ‘9¢6—,9% :(g)L Aydosojunyd fo jpuinor

uvippun)) () SOSNB[O 2ANE[aI pue ‘sioynuenb ‘sunouocld °//6] ‘YloIen) ‘sueaq

"$S3Id LI “S{pnpiatpu] puv suoyvniig "SO0g ‘[ned ‘durmoqrg
'ssa1d ANSIOATU) PIOJX() “Appuonisoduto)) 102417 ('Spa) UOSqOIE[ JuIned

2 Ioyteq suy) up ‘wejqoad jeoundwe ue se Aieuonisodwo) /007 ‘Praeq ‘Amo
'$$a1d 03BOIYD) JO ANSIOAIU() “UDUIUDIL) JO £10aY ] Y]

puv ‘uonyisoddnsatrg ‘vioydpuy :Suruvapy Jo sSonuvud(q G661 "0IRUUILD) ‘BIYIIANY)D)

98-L9

ueys yoryo-suny) pue Ioxieq suy)

6¢°1

‘8 CLOI ¥ I TT00000°STVN:-E/€C01°01-10P "T9—€T
(1)1 sonupwas 28vndupy [panjpN "SUOIIRTIIS JOA0SSOI) 00T ‘[erue( ‘Sunng

"A)Is1oAIu) SI93INY
‘SISO "q'Ud ‘20U12f2Y [DPO PUD [PUIUION P24NIONAIS “[ ()07 UBLIPY ‘NUBIAOSRIY
ISIOYWY JB SPISNYISSEIA JO ANSIOAIU() VST
'80—9% ‘7T TOA “(dOW) SOUSMSUIT Ul S12dpg [PUOISDII() SIJISNYIDSSDI fO
Ansiaa1u) ‘sonupwiag ul sa1pnig ('SPa) eP[IUIBA QUUY 29 SUIA[{ Sowe([ U]
‘uonesynuenb Jo sqIOApe 10J sonueWAS paseq-uonenls /86 ‘uaydals ‘uewIog
9-11750-900-618018/L00T "0 -1Op
"0LE-1€€ :(4)ST uonpuriofuy pun a23vndupy 01807 Jo [puinof “Tewruel3 [ed130]
odAy ur suonenunuo)) :sydeid se sadA], ‘900 "UBYS YoIyd-3uny) 2 SLYD ‘Ioiegqg
‘suonedrqng IS “SoUUDwaS Ul 20uapiazg pup £102yJ (*Spa) SUUOQISN Uyof
29 SUYSLIUTH PJeyIH U] "UONEN[BAD PAAR[IP SB UONINIISUOIIY Q00T “SHYD ‘IxIeqg

"1-LTES-¥00-88601/L00T O1:10P “TLY—L¥Y (¥)8T &ydosopyd puv sousmsury
“JUTBI)SUOD [BO0] B SB JOAOSSOL)) (666] UOSqOOR[ U0 IBWY ‘GO0 "SUYD ‘Ioyieqg

"9L8TTSESTTTOIV/ETOT 01:10P "THT-11T (£)01 Sonuviag 23vnsuny
pangpp  “uoneoymUEnb JOo SImeu 9Y) pue suonenunuo)) ‘7ZOOZ SHYD ‘IoIeqg
"1T8TLEO0AL/LO0OT OT-10P "6ST-LET (£ sonuvuiag
a3vndup] angpN “sioynuenb [euoniodoid 1oy suonisoddnsaid ‘9ga[ SHYD IIRY

SIIURIINY

"UOTIBIOU 19MO0) )
JO 90UQIUAAU0D A} dje1daidde 01 Aem poo3T e ST uoneALIap sIy) ut dajs yore 3unoay)
(€3391)— v (€ paypouy]) AE— =
(o1 ) 2us '§) ((paxp0uy ) (uoawos g) 'S) J1 /§) /§) 1omor]
((€9391)— Vv (£ paspoouyy) ) AF— "My =
(o1 D 2us \S) (((payoouy ) (euoswos ) \§) j1/S) /S
£(b— v (< paspowy) ‘by)3t (E— "Ny = ((payoouy ) (uoswos g) \S) j1 /S
((b—vd by)x dy)y— 3y yy=n'g
(b—vd bydy)x— "3y =5
(xPD) Xy Ny = (1T oUs 'S
(D Y =11 T
X3 XY MY = Us
£(£payoouy|) A "3y = (payoouy ) (duodwos g) \g
(PaYpOUY)3 "3 Y = payoouy
A€y AE "Xy = quoawos g ()

Surpuiq adoos-ur st vioydeue Aayuoq

38



44!

'9-€006-900-0S0T IS/LOOT"0T-10P
'067—€8C :(Y)¥1 sonuvwas asvndupy [pampy “sidynuenb pappaquio pue ‘suon
-BN)IS [RWIUTW ‘QOU)SISId :SBAY S ISO[ AUOP ) UdYA\ 9007 ‘UBIAH ‘romyz
"T766101044/L001°01:10P "SS—6¢€ (1)L uonpmduio)
o110quiks pup g7 "suorenunuod sjqesodwod pue speuoy ‘661 "dIiyd ‘Io[pem
UL “I1ANID) 9P UOINOIN "SUlUDIU 23DNSUD] [DANIDU JO JoOqpuvy [PUOLDU
-12JUl UY SORUDWAS Jo yooqpupE] *(SPI) IauIod [ned pue ‘UIOqUIPIBIA BIpne[)
‘o3ursnoy uoa snepy ut yeadde o], ‘Surpuiq pue 2dodoS /00 BUUY ‘ISO[OQRZS
“Tomnry
TY1-811 ‘Suouvjay oroydovuy puv 2oua.42f2y (‘spa) 1134 si() 29 J9SUISNAH UoA
snery u] ‘siegnuenb sane3ou ym senmsique 2doog QOO "ONLUSH ‘UIeMmS op
"G8€—L9¢€ T L109y]
ousmM3ury pup soOUUDPWAS Jo s3UIPaadodd "eioydeue pue 4 ‘7661 MIYNBIA ‘QUOIS
'$$A1d LIN SS2204d 213901uls a2y ] 0007 JHeIN ‘UBWPI)S
L-0859-600-88601S/L00T"01-10P
ve1-16 (167 (ydosojyg puv soysmdury -uonenead Y3L-03-1Jo] se A
-1ot1adns pue 19A0ss010 Surure[dxy -9QQg IodIeqg SUYD 2 YoIyod-suny) ‘ueys
"ANISIoATU() pIeATeH ‘SISOU) "‘('Ud "S122/f apis ousmSury “G00T 'yeryd-suny) ‘ueys
"60C—¥0T €1 wnnbojjo) wnp.aisuy
2y Jo s3u1paarodq “SONUBWAS JIWRUAP 921J-9[qRLIBA ¥ "[00T "YIyd-3uny)) ‘ueys
'68C7°¢'61/50l/€601°01:10P "#1€-68C

ueys yoryo-suny) pue Ioxieq suy)

Iv-1

(€)61 Sonupwag fo PUINOL *SNTULYIPUL UOI[SUIS 700 TOS0Y ‘PIIYISZILMYDS
"X'€1000°€00T €858-0CST /T TTIT01:10p "¢€€ (T)LI
saa110ads1ag porydosoqryd s[ed01droar aandiIosap ‘[BIqIOAPY €00 “Alreq ‘Uroyos
Tev1086¥7cS001-V/€C01°01-10p
"L6E-SEE  {(P)OT Aydosopyd puv soysmIur] - Suonounj d0IoYd pue YO
uo9M)aq POpIAIp SI Joge] moH :2dods reynpuend) /66] BAURL ‘MRUUISY
"‘wey
WOO0I) UOPUOT ‘UONDIaLdI2IU] dNUDWAS pub pioydpuy “¢861 BAUR], “UIeyUIY
"T-L1006(SL)SL6E-F0E0/9T0T 0T:10P "6S1-6T1 :(T) 202128 4ainduto)
P2132.402Y [ SNINORI-Y A1) puk an[eA-Ag-T[ed ‘Queu-Ag-[[e) ‘G/61 "d "D ‘Urpold
X TT100°900T LLO9-EEST [/TTTTO1:10P "SHT—1TT 91 $anss|
[porydosojiyg *s91eus)eduod pue uoneualeouod Junaidioju] ‘9oQg ‘ned ‘Bsonald
‘uasurqny, Jo AIsIoAtun ‘S 761000/2znqsut[pauneur)//:dny 1IN
"UBULION) pue yoin(g ul sajruyapur 2ANe3aN 6007 "ens[1oZ appaH 29 sLo( ‘eyudd
“10)ANI10) 9p "€{¢—19¢ ‘@8vnduvy fo uonyvjatdiagu] puv ‘as()
Suruvapy (*SPa) MOYI9)S UOA WIULY 29 9zIemyds§ ydoisuy)) ‘opIongq Iourey uf
‘Kim3ique 2dA) pue uonoun(uod pazIeIdUAD) "€86| "YIOOY SIBIN 2 "H BIeqieq ‘adled
'$sa1d LIIN “Suondiiosaq 0661 "uaydals ‘oreaN
‘A3o0[0uyo9], Jo 9Immsuy
$1)aSNYIBSSEBIA ‘SISaY) " Ud “UouvIYuUvne) Jo Apumiwnin) ayJ "/ /61 19qoy ‘AR
L3 6669L°LOTYC00000"DNIT-/€C0T 01 -1op
16t—1SY :(y)LT &ydosopyd puv soysmsury -9sdury)) uLepuely ul saseayd
-ym Aurejod [enualsixe jo odoos pue suonounj AI0YD  H(OOT SuBm-Of ‘UI']
"G¢ £12100§ $O1SIMSUIT IS
YLION Y] Jo sSuipaadold (suonduosap prop :sunouoid AoyUo(q "SOOZ WOJ, ‘na]
TOMN[Y IYOIPIO(T LDUUIDLD pup SJUIAT ('PI) UTISYIOY uesng UJ
(sanuygoput 29doos-apim 219y a1y (odoosopnasd 10 9dooS ‘g6 BIESUY ‘19Z1BTy]
“191ANn10) 9p uIpIeg ‘059
—6€9 ‘Y2Upasay Liviodwiajuoy) Jo yOOqPUDE] [PUOYDULIUT UY SOUUDUAS (*SPI)
UOI[IopUNAA JIQI(] 29 MOUDIIS UOA WIUIY U] "AI[BPOIN ‘[66] BYIESUY ‘I19zZ1ery]
"SLLLTI00AE/LO0T OT:10P "€59—L09 (S)TT Lydosopyq
pup sousmSury -Wy3noyl jo sduny oY) Jo UONBINSOAUL UY "GRG "BII[QSUY ‘19ZIBry]
‘suoneodrqnd
TISD “vuiup.an) Jo L1092y ] Y] pup ‘2oUa122Y] ‘@oU13Y07) 70T “MAIPUY T[]
"LO6YTLIILOTOTV/ETOT OT:I0P "€0Y—€8€ (€T &ydosojuyd puv sousmsury
‘Te[n3urs A[feonuewas are sunouoid Aayuop Ie[n3ul§ ‘1007 OIOYRIN ‘BmeZRURY
"CLLY860049/L00T 01-10P "8ST1-601
QL1 &ydosojiyg puv so1smSury "Jumes OTWRUAD € UT 90UISJUT AJT0TU0IOUOW
PUB S90UJUAS AUOP JO s3urpear 3uoms "SA YeIM 1661 "OIONBIN ‘BMBZBURY
“WEPIASWY MU [BINBWAYIRIN "CCE—LLT ‘23vnduvy Jo {pmig

Surpuiq adoos-ur st vioydeue Aayuoq

39



‘[eg] 10m s TR 10 DTRSRJ YIM TosLredmrod oty AJiduirs 0f seoTpul ulmig op asn op\ .

wepqold 3ey oYy Surjyerisnyr opod [wreH(Q ‘g *Siq
(Z® Au® TeAd) I <- I VYN UITM O AUS TeAd UDJRW <- (ZO°T9) V |
(® (Aud::X) TeAd <- X unjy) yn <- o T |
q dn <- ad|
A Aud dnyooT <- A p
UOT3OUNI = AUe Teae dax 38T (P)

(n <- ) Jo yn | Tooq Fo dn = n adfq (0)
(Zo Aus QTRA®) (T AUS QTBA®) <- (Z2°T9) V |
9 (AU9::X) (QTBA® <- X UNF <- ° T |
q <- adg|
A Aus dnyooT <- oA |
UOTIOUNF = AUS (TeA® 29I 39T

A Aus dnjoOoT <- A SA | X <- ZA UOT3OUNF = (Aue::X) dnjoor 281 38T (q)
dxe x dxe yo y | dxe Jo 7 | Tooq Jo g | Iea Jo A = dxe adfa

Ten 3o A | ZA = Tea adf3 (®)

(enI1 g ‘(ZA A) I) V = Taseq 2eT seoniy (T TY)
ue) $09[qo oy Juesorder om ‘opdurexo 10 xepur ulirg op Areun e Jusn
o[qeLrea Yoro JuasaIdol oA\ "UOIL00S ST} Ul JUIodX[ pue ‘S[eUOIIPUOd ‘SIoFOJUI
Suryear) opIp om ‘A31A0Iq 10 T 9INSI Ul 9SO} S Yons sury 100[(qo jusserdar 0y
‘(e)g "S1g ‘quren( ul Aes ‘odL) wyep orerqaS[e U 99@SId 0) PIRMIOJISIRIIS ST 9]

worqoad 3ey oy, TI°'T

‘puey Aq wey)} Iojud sl pue
‘([g] 10ou 10 [gg] sedAy quapuadep Juisn JIotjeym) agendue[ejau a1} 01Ul $109[q0
ogengue] 100[qo Surppoquie I10j ‘I0¥do1-odA}/10s1ed  SUILIM JO WLq0Id PaA[os
97} OPISB 9ARI[ 9A\ "SUOINGLIJUOD pue [esodold INO SZLIBRWIWINS UL ‘SYOR(MRID
I19Y} AJIJUDPI ‘SUOIIN]OS IS SSTMOSIP oM ‘UOI3IdS ST JO Iopurewal oY) uj -odA)
juepuadep ® 10 ‘(LVyD) 2dA) eyep oreiqeld[e pozieiousd © ‘odA) [esieAtun e
ul ogengdue[elowl oY) Ul SON[eA PUR SULIA] 199[qo 9103s weqold SIy} 03 suoln|
-0s mowwod 9y J, ‘wejqold 3urjserojul ur se oFensue[ejowr podAy e ur oFensue|
190(qo pod£y e Surjerdiojur pajesrjowr [L¢] e 30 IX pue [¢7] ‘[e 10 Jlfesed
-gurssenord I9y30 pue ‘uorjenyeas [erpred
‘uoryeridurod 103 ospe nq surersord 109(qo Jo uorpenyeas 10y isnf jou wre opp “1od
-ed s1} moysnoay) | oansr ut odensue] 100[qo padA) oYy osn om ‘©930I10U00 9q O,
“Yonjs 108 j0u Op $I19301dI9JUI INO YY) SULINSSE pue UOIYe10IdIoIUT I91Se] SUI[qRUD
SN} ‘suLIe) 100[qo sso[dururou MO SILI 03 ST SUII3es SIY) ul sodL) Jo Jgoueq oY T,
-o8engueejowt padfiz e ojur odengdue] 100[qo padfiy ® FUIPpOqUIS UO SNIOOJ AN

o8enguel 100(qo padAy mQ 1 *S1q
fg:% > o 7% X 12 7% + 12 72:%2 9s[o Ta uayy 2 J1 a:q

7:%% w7:ila ity mily ity 71l 12:% 72:19 ¢:2

uea[ooq ® SI q

7 U ¢):cala ep«— 17:9°[ Xy ¢ —T1axY
I9809ur ue St U 17:% 33« 13:15 21— 12:9 23:9
(62 12: /] [12: ]

“SI0M Poje[al 0} sojuIod I0J SIOMOIADI SNIOWAUOUR
U} 9A\ SOOULI9JAI [njosn awios papiaoid A[PUL SqOde[ jIeq pue ‘eI)sjof] Iojdlg

‘moje)g WRG ‘SUOISSNOSIp [njd[ey I0] Bye], PI[RA\ PUR UURWIZ[NG UILIRIN YURY) OM

("1S@) o8en3ue] oyads-urewop © ping oj Aem gursturord e snyy
st 10je1d 109Ul feuoIUYep pasde)s Y [eg] AP oy uo wey) SurjeldIojur Jo pearIaA0
9} proar pue sgensueejowr oY) 03 swrersord 10s(qo srrdurod uwes Surppequio
a1y uey) ‘burbnys syroddns efenguerejowt o) I [9T] IUSTUUOIIATS 4SOY OY) ITM
uorjpersojul pue Jurd£jojord pider syroddns 91 esneosaq sesengue] 109(qo oyroads
-urewop 10§ ojerrdordde A[reroodse st Surppoquuy -2bvnbunipiows 9Y) UL SON[RA pUR
SULIO) s® a6DnbuD] 709090 o) JO son[eA pue suL) juasoldol 0 sueaw FUTppoquIy
"[8g] TeT30TrR UT 91 poquue 09 st oFenSue] & Juetueduul pur sugep o) Aem remndod

uononpoJajyuy |

[8g] sproukey uyor ‘ogengdue| suruyep ay)
10} oyenbope oq pmoys odendue] pouyep oY) Ul pasn aInjonijs adA) oy 1ey)
9SUAS oY} UI ‘IR[NDIRIIW 9 P[NOYS JUSWIIRII) © ONSs ‘A[[eop] odnjoniys odAy
O110RJUAS pauyal A[USIY © Y)m sedengur| suygep 0} s[qissod aq os[e p[noys 1|

sgurpuiq orgydiowA[od-19] JO 3X89)U0D © OJUI ULIDY
e 3urdsnid oy wsiydiowA[od pury-1oy3Iy pue juel-1YIIY Jo rejduwoxe
SI) 99l am ‘Ajrew)do-seuo MOYS pue UOI)eIaIdIaJUI-J[9S SASIYIR O],
3ongs 108 IoAdU S103e1dIajul oY) 1R} soInsse A[[esne)s 104 ‘1 jordiojur
07 sAem SNOLIRA 9Y} IOAO SPORIISqR WLIO) 309[qO ur Jo SuUIpodousd In()
"SUOIjRULIOJSURI) S pur uorenyesd eryred padA) 10] parmber ore
orgm ‘sod£) 03 sodA) wory sdewr sAT3ONpUL Soje[NUILS OS[R UoIjejuasaIdor
INQ SNNO[EI-Y 91} JO 9INIONIIS JTRIQLS[R0D d1[} JUIsn JNq BIQAS[R [RIJTUT
uR Ul JOU SULIOY 309[(0 juasordor om ‘SpIom I9Y)O UJ ‘SIOJONIISUOD BIRD
ueR() ISYJRI SUOIOUNJ U800 Julsn Y (OH 9POdUa 0} ST BOPI UTRW IN()
‘SIoULIOJSURI} S0 ON[eA-AQ-[[eD pUR dWRU-AQ-[[RD PUR ‘I0jen[esd [eryred
' ‘(107en[RAD pode)s 10) Io[Idwiod e ‘IOjen[ess Ue opnoul suolje)erdio)
-ur Suraresard-odA) Aq[eorye)s oy, sde) oyeurwio o} uissooordisod 10
‘sod£y eyep oreiqal[e pozijeious3d ‘sod£) jyuepuadep ou exmbar yey) (TN
10 [[oysel ) a8endueejow pad4) e ut edendue] 199(qo pedA) IopIo-I10Y3Iy
® 10J suorjejardiojul sso[3e) Jo A[Turej 9s1y o) JINq 9ARY dA\ *J0eIISqQY

npe * s1e8INIPURYSID A}ISIOAIU() SIOSINY
wod - xoqodp8sTo DHOIANA z
®D " I91SRWOUPSIISTRD AJISIOAIU() IOISBNOIN |

SURUG [OIYo-3uny)) pue ‘,A0ASHY S0[() ‘033018)) sonboer

sodenduer] podA T, so[duilg 10} siojoadasjuy padels sso[de],
Jporeneary Aqerjred ‘sso[se], A[eurj

40



"SIy} 103 9poo Sutduedurooor oy} 0} 10peal oY} 10§l oM ‘eords JO JoR[ STOLILS 03 ON(

¢ 9Senguerejourt oYy Jo Jery

oy edenguey 199(qo o) JO I9PI0 UOTIRNTRAD B1[) 9)R[0ST 0} st 08 ‘S (NFID)
amreu-£q-[[ed uaAd (SJD)) 91418 Suissed-uoIyenuIjos 01 UL} o1} ULIOJSURI) —
pue ouUIUO ‘WLI9) oY} 9jenyead Afreryred —
JurepH QRIS Ul sk yons jroddns Surde)s Yim ‘ure) oYy ordurod —
‘urre) 1) Jo yidep 10 9ZIS 9Y) SInseowr —
‘o8enguerelow o) ULl ON[RA ® 0) ULID) 9} 9IeN[eAd —

ued om ‘10jardrojur o) SurfIeA Ing uorRIUSSOIdor ULID) SUIRS o) UOALY)
‘surexdoxd 100[qo U0 SPIOJ JUSIOPIP ‘ST Jey) ‘SI19301dI0Ul JUSISHIP 0} OSLI SOALS
ATYUSISPIP SUOTIOUN] 9S9Y) SUTUYS(] "dAO(R TFAS81 SR [ONS ULIe) 109[qo ue Jo Jul
-poous oy} ut a1y readde uo os pue ‘dde ‘ureT ‘q suorjounj ,I03oNIHSUOD,, ULIDY Y T,

suopnqrIuo)  ¢'T

“[}10] 0S PUR ‘UOISIDAU0D G ) ‘uoryenyeas [erired ‘uoryerduos :sfem 107j0 Aueur
Ul UWLI9Y 2wiDs 9} $59001d 0} se 0s I99a1dIojur o1} 10RIJSqR 0} MOT Ure[dxo ap\ "UO
os pue ‘dde ‘mreT ‘q SUONOUNJ Y[} OJUT A[JOQIIP POIIM ST dAOQR IOJRI[RAD O[T,
‘I[® e UOIIRNUIIU0D I0LIS Ou sey I9jardiojur Ino ‘gseijuod uf parddns aq
ISNW )1 JoA ‘PO{OAUT ISASU ST UOIPENUIIU0D IOLID ey} ‘ULd} 309(qo podA)-[om &
10, *doO[ 10 10110 Ue dSTRI oY} ISNUL N JO 958D g oY) 0} SUrpuodsoriod uoljen
-UIYU0d 9T, "T® JO SUIPOOUD 9} 03 [0 9plaoid 0} AR pP[Nom dA0qe IojordIojul
o} ur dde uorouUNJ oY) SUOIIRNUIIUOD O0M] soImbal T'T§ ur n odA} oy jo Jur
-poous yoInyy) oy, odA} [esIoATun o) SUIPOIUL-YDINY) 70U ST UOIIN[OS IN()
‘sorjTeuad ooueuriojrad
9SaT[} 07 peo[ A[QRIIALUI Y[} Suoseal [edurd) Iadeap sureidxe [g1] son[o -Sut
-¥o1 10110 Jo [gg] Ayreuad eoueuriojrod SNOLIOS oY) PloAe om ‘Uolyejwoura[duIl
ogengueejow oY) 03 OS[R INq SN 0} 1SNl 10U SNOIACO ST A)oJes ST} osneddd [eI0)
J0%] Ul ST PU® ‘IOLIO dUWII}-UNI B Ul S}MNSOI IoAdU 1 ‘Suryojewr uiojyed 10 odAy [es
-ISATUI OU S9SN 19921dI09UT MaU oY) asnedeg "owr) o[idwod Je pejiodar are (WL}
uodo ue Suryenyess pue uonounjuou e SurAjdde) 1°1§ UI SI0119 SWI}-UNI JO SPULY
10q ‘goroxdde ppiprur weyy wyjyel ppul Sy Ul ‘wesAs odAy) seuriy-Lerpury ord
-wIs e Ypm ofenduerejowt e ur odendue] joolqo podA) e I10j I0jenN[RAD SSO[SR)
® 9ASIYOR oM ‘SUOIOUNJ ATRUIPIO SUISN SULID) JUIPOIUS-YDINY)) AQ ‘wns UJ
‘wado ST ULI9) 9Y) ‘SpIom
19730 Uy () uey) Ioyjel o[dnj} e og PINOYS JUSWIUOIIAUS [RIITUT 9} Jer[} surejdurod
A[1901100 10410 9dA) oY [, "IOLID QWI}-UNI € URY} IOYJel 10110 9dA) © SoAId (enia
q) ((zxea grea) uweT) dde se yons wrel uodo Ue JUMIRN[RAD ‘DIOW ST YR A\
‘Suryojewr wrvyjed noyym zaea uwet sorjdde uorjouny dde oy J, ‘poddejun 1joq
‘UOTJOUNJ B O} SOJEN[LAD ZIA WRT ULID} 9} PUR UBD[OO] € 0O} SOJRN[BAd STIY q
wLe) oy J, "Sulyojewl urejjed ou pue sde} ou sosn A[juojed 1ojaidiojur oY) :sSe)
ou sey JNsal oY, ‘oniq 3urureiqo ‘() TFaseq ‘yuowruoliaud Arduwe o) 03 uory
-equosaIdor si1 Ajdde 0y ST w19 300(q0 Ue 91eN[eAD OF, "SIOYITUSPI 9SBIIOMO] [ITM
U9YJLIM AUO ‘T°T§ UI sk oes oY) Jsowe ST uorpejuosordol sIyJ, " (8011 q) (ZIea
wer) dde = 733se3 3o se onn (z - wy) we) ojdwes INO jusserdol mou o

(Aus go) (Aus 19) = Aue go To dde jeT
(AU®‘X) ® <- X UNF = AU © WeT 38T (aue pus) da = aue da grea 38T
AQ = AU (TOOQ:AqQ) q 39T AUD 3ST = AUS ZIeA 39T

“MO[9q UMOUS ‘19301dI0JUT I13US 97} 9SLIAUIOD SUOIPOUN] 9SOY T, "SI0)ONIIS
-U0O eJep URY) Ioyjel suoljounj Areurpio suisn swreldold 300(qo juosordor opp

[esodoad 1euy anQ g°T

‘g8 ur Joyang sresodoid 9soT) SSNOSIP 9 “JUSWIUOIIATS AdUIS UR SOATODOI IOADU
dnyooTt ety os ‘[pg ‘17 ‘6] sy uedo WO} 11589 O] SULI) PISO[d YSIMBUIISIP
0} pasodoid ueaq aaey swasAs odAy 10110 19X ‘[gg ‘11] sed4A) yuepuadep uo pue
[L& ‘Pg] STLAVD Uo YIom yonw pajyearjowr waqold sty ‘y0ej uf ‘[gg] sedA) juep
-tadep 10 ST,(QVH soambol pue Jnoigip st sodA) Suraressid ofiym sFengueriout
podAy e ur oGengue] 100[qo podL) ' jordiojur 03 et} PWSNoY) A[UOTTOD ST 9]
‘SurdA) oAzeso1d J0U SOOP I 9SNRID( AI0JORISI)eS
-un st uonnjos adA}-resioarun o) ‘p101s uf ‘[gg] woryenyeas Terred ur Ajewrydo
aredwt pue [g¢g] uoryejardiaqur ut A)euad soueuriojiad © mout jer) suorjerado Sur
-Jorew-I))ed SATISNRYXOUOU PUR SUISSR) $9)RIISSODU danre] SIy T, ‘podA)-[fom
st urexdoxd 10a(qo o1y ety oSendueejowl o) Ul ssaxdxoe 09 [rej aroqe sodA) ejep
ore1qase o) ‘spIom 19130 Uf ‘[F 18§ ‘eg] vn pue dn sSeq o1y pue Teas pue duxyooT
ur surgpjewt wiojjed aarsneyxouou o) Yim oseadde [19s jsnmr om wolsAs odA)
asoym ‘9Fenguee)ow 9} 03 SNOIACO J0U SI SSOUPUNOS SIY} ‘Se[y [Ie] 1oAU PINOoM
TeA® USY] ‘Pod0oyD-odA) Wo9(q 9ARY 9By} SULIO} POSO[D AJUO 9JBN[RAD oM JT
‘posod pue uado joq ‘padA)-[[1 pue podAl-[om joq
st} 309[qo sjueserdor dxe odA) o) ‘Te 10y “(enIad g ((ZA SA) A) T) V
we) uodo ue 9jen[eAd om JI [Ie] URD TeRA® OS ‘JUOWUOIIAUS Ajduouou e souwmns
-se uorjounj dnjfooT oy} ‘puodeg " (esTey g ‘onia g) y wie) padAj-[[I oy} ul se
‘meatooq ® Ajdde om JI [IeJ UBD TeA® OS ‘OAIISNRBYXD J0U SI (Zo°T8) Y oull oy}
ur J yn gata gojewt uiojjyed o) ‘IsIr uorouny [erred e ST Teas 1eY) SI00[
-1 J[Nsal 9y} Ul gn Se) 9)eUNIIOUN OYJ, ‘oNIi gn SUIUIe}qo [1seq [] Ters
ojen[ess wed am MON T <- dxe <- 3sTT m sl adA) paxrejul asoym ‘(p)g 814
‘1ogo1drogur podA) e 991Im UAT) Wed oA\ *(9)g "SI ‘Suorounj pur suBL[00q YI0q
Surureyuod [¢'1§ ‘gg] odA) [esIeATUN ' 90NPOIUT 0} ST UOIN]OS [ensn oY J,
‘Son[eA UOIOUN] PUR
wRd[00( IO PIOY] J0UURD JSI[ [WR)() IR[NSAI © :AUS JUSWUOIIAULD Y} Jo 9dL) o)
st wepqoxd pojear y -odA) oures o) JO sen[eA P[OIA SN WLIOJ Yojew-uIojjed
® JO SoUOURI] [[€ g ‘UWOIOUNJ B ST JNSOI Y} SARS & T OUI[ )XoU oY) SedIoyM
‘ueo[00( B SUINAI QTRA® JRY} SAeS q g oul] oy, ‘o8engue[ejowt oy} se ogensue|
podA) 18130 oUIOS 10 e () 9sn om J1 podA)-[[I ST O TRAS UOIJOUN] S1[} ‘TOASMOY
[e-1°1§ ‘eg] peoyono
oA1301d 109Ul ST} DAOWDI 03 Pash oq ued Jurdelg pordde st e 7T (Surenyess jo
9INSaI 9Y[}) oW AIoAe & APO(Q UOIJOUN] ST} SOSIoARI) OTRAS PRSYIoAO 9AI10IdIo)
Ul SHIQIUXe Ul & T oY, o[qridesdr aq pnom sroqe apod oy} ‘padAjun orom
odengueejow oYI[-[We)() INO J] OPp0d PaeIdIojul oy} Ul SO[(RLIBA 99I] 0} PUNOq
sonyea Jo 9sI] o3 ST yorym ‘Aydure A[[errul ‘JUOWUOIIATD 913 ST QTeAS O} JUSWNIIe
1SI O, "ON[eA S)I SN SOAIS PUR 9AO(R [1S87 SR [Ons UL} 300(qo ue soyey 9]
(qQ)g 81 ‘oTeA® uonOuUNy Iojordiojur ue juewedwil 0y A1) om ‘[gg] Surmor[oq

41



pue xx Ty UL} 100[qO oY} ‘A[IR[IUIG 'TOOg POILIDJUI 9} [OJ)eul j0U Soop 2UT
ad £y pajoadxe a1 yey) o101 uredwod [[im [[oSe[] ‘LXTFmodaseq Ul onI] Tooq
s ) qut oor[dol AeS ‘110 am JT "pasold pur padA)-[fom ST w1y 109[qo pajuasal
-dax oy gery sypeyp A[eorje)s afensur[RIoUW S} JO WBISAS odAY) o1) ‘AT9sIoAU0))

‘7 udou <= ddad sorrupwhs ‘udad 17040f 2dfi oY) spY 2bDNHUDIDIOUL IY] UL
u0DIUIsaLdaL s71 Yy ‘3 adfiy 109Lqo Yy SDY WY 192Lq0 uv [T T uoryisodoiJ

'sod Ay soATesord woryejueseIdol oY) ‘IOAOSION "oSensue[RIou oY} Ul WLI) 109[q0
posoo ‘padAy fiuana juasordal 0 Moy smoys T "SI, Yam soTaueulg Surredwo))
[[e¥sey url sonuewAg *g 31
((L 3ut) (% (() xTFmodisey) dde) dde <- x\) wer = () Lxtymodises ()

(CCCCC((T-) 3ut) u ppe) Fros dde) x Tnw)
(T 3ut) ((0 3ut) w ber) "3t
<- u\) Wwel <- JFTes\) XTI <- ¥\) wel = () xTFnodises (q)

e 1dex <- e xdex <- ® adex <- Toog adex :: ~IT
1oog xdex <- qul xdex <- 3ur adex :: bet
quyr xdex <- auy axdex <- quy adex :: Tnu

quyr xdex <- auy xdex <- quy xdex :: ppe

e adex <- (e adex <- ® adex) :: XTI

q xdex <- ® adex <- (q <- ®) adex :: dde

(q <- ®) xdex <- (q adex <- ® adex) :: wet

10o0g xdex <- Toog :: Tooq ‘qur xdex <- 43Ul :: 3uT

axeym xdex sotTjuemdg sserd (v)

‘suorjejuowo[dur 9joiduoo

oY) sey apoo SurAueduwroddor oY T, 1891 oY) 9pI[e pue dnoIs Yors Jo PoYIdW U0
ATUO MOU[S U93JO oM ‘DI0JOISY], 'TO0Q pU® 4UT oIt OS pue ‘Iefruuis oynb are bet
pue ‘Tnu ‘ppe sporjow oy T, ‘Idex ut orydiowiAod 2xTImodaseq pue xTFmodases
Jo odAy oy dooy 0} ‘UOI3OLIISeI WSTYAIOWOUOW 9} PIOAR 07 ST 9AOQR () JUOW
-ngre Awwmp oyJ, ‘(0)¢ 81 ur st ), x Jamod ‘xy uoryeosrdde [eryred oy pue
(q)g "S1q ur st worgouny Lomod TedIsse[d oY) ‘ofdurexe Ioyjour 10 ‘Toog Idex <=
adex soTqueudg st od4) poirdJul asoym ‘(8N Tooq) ((X <- x\) weT) dde
se dA0qR T'T§ WOIJ ‘onIy (z°xY) I0 ‘71897 ULI) 9} 9POOUd om ‘D[durexs I0,] "so1}
-URWIDS O[] OALS SOOUR)SUI 91 puk ogengue] 309[qo o) JO XRJUAS 91} SOALS 90RJIIUL
)1 osneda( poureu os st sse[d oY J, '(®)¢ 'S ‘(* <- x pury| jo xdex Iojourered
' [Jm) soTquemkg sseo odA) e Ul SPOYIOW ole SULID) 103((0 JONIISUOD Jey)
suoryouny oY) ‘[[exseH U ‘[[oYseH pue [ure)()(eI9\) U aSenSue] IO POQUID IA\
J9jaadaojur oY) joeIjsqe :9[qIXa SUIPOOUS oew 0} MO T°C

‘pasopo are stwreidord 300[qo MO 1Y) SOINSUS PUR JUSTUSATOD SUTPOIUD ) SOYRII
ST, "seo1pul ulinig op uet) el [G7 ‘0z] (SYOH) XeIuis 10eIisqe IopIo-Ioy3iy
ursn SUIPUIq 9POIUL oM ‘1§ 01 JseIjuod U “Iemod pur ‘[eLI0joR] ‘1oRuOqL ssoxd
-X0 AJUSTUOAUOD dIOUL 0} SB OS SJURISUOD oI0W Ypm Inq YPI[ orgdiowAjod 1073
moy M ‘[2€] s, Te 30 IY 09 9s0[d ST oFendure] o1 ], ‘U0osLIRAUIOD PUR ‘SURI[00(] ‘S10899
-ur ‘qurodxy ymm snnoed-y podAj-A[dwrs e ‘9fendue] 100[qo Mo SMOYs T 2In31q

saoraadasqur sso[Se) s3I pue adengue| 109[qo oy, T

"9p0od 1Mo dos oseo[d ‘uredy

'STS peppoquue ‘podA) prmq 03 [esr3orid 9IOW J1 OYRW SOIN)RI] UIRII)SUTRTT
ATUO JO @SN $)1 pUR UOIIN[OS INO JO AYOIAWIS o], ‘SUOISU9)XO JNOYIM Q6 [[ONSeH
IO I\ Ul 9[RAJOSUN A[OXI] PUR POA[OSUN S€ PIodal paysiiqnd oy} Ul pojejs sem
yet]) woalqoid ' aafos 03 ‘([g¢ ‘ge] ‘remorired ur) aInjeis)] oty ul pareadde [Te
QAT UOIYM SoNDIUY09) pue—gE [[OSBH PUR TN Ul POZI[Edl Sk ‘SoSSe[d I0)0TLI)S
-0 10 WYSAS S[NPOW FUIAIISOIA-00USIOJUL UR IOUIS YIM Wo)sAs odA) Ioufipy
-AQ[pUIH—Sso8en3ue| [RUOI}OUN] UILdIISUTe Ul juosold Apeale soInjesj osn oA\
-onbrurps) meu 10 aInjesy odensue] mou Aue ssodord jou Op om ‘@jeIs)LRI OF,

"GS UT I0M POJe[aI SSNISIP 9N\  POssoldxo o Ued UOIIOUNJ & YoNS MOY
Jo quIy & UWaATS ser] [ge] TN Ul senfes pexepul-ad4) Surtureidord Uo YIom auUIOS
1R} A[IUed01 ATUO ST 41 J0RJ U] "I93)RUW 9[1qNs Ioyjel € sI ogendue] surmurersord
podA£y Afreorye)s e ur Iojerdioqul uwe yons Sursseidxo, jer) Aes [eg] ‘Te 10 eyR],
‘ordurexe 10, ‘SUOISUOIXD MIISAS-0d A} 10 Surdde) noym ofensueejout podLA) ®
ur o8enguey 199(qo pad4) e je1dieur 0y (Surpue)symiou [gg]) woajqord JMOIFIP ©
SR PaYID Ued( SeY 1 INq ‘WSISpUIy ut snoraqo pue sydurs Ajguistidins st opoo mQ)

o' Pojoadxo UeY) IopIRY 0 0} JNO POUIN] UOIIRIIIAIOIUI-FOS
aA0qe 9} Ym d[qiyedwiod uorjejardiojur-jos 03 yoeoidde Ue 9qLISOP 9A\ '8
/93RS se
ONS SIN)ed] 9I0W )M dFensue] }0o[qo oY) pusixe 0} Aem Ied[d & jutod ap\ ),
"(78§) uoryenyeas Terpred oy (g§) uorye[rdwiod pue uolyeneAd
woly ‘s1oferdIojur no e sessedwoous ey} 9InjReuUIIS 1030uny ® AJoads opp 9
‘T[o3[SeH PuR [wre)()BI_JN Ul suoljejuawoidwil o[qeieduiod ‘UBI[D MOYUS 9A\ "G
‘posoro pue podAy-[fom st wrexrdord joolqo
uR et} A[[eorpe)s ooyd 0} ofendur[eloul oY} Jo WRISAS odA} o) oSm oA\ T
"TIN PU® 86 [[9YSeH SsoIoe o[qeiiod urewral sny) pue sI(VL) I0J Podu o1}
9)RUIMI[® 0} ddRJIDIUI Iojardrdjur o) ojur dewr adA)-01-0dA) & soxeq 4] "SISA
-[eue sw)-gurpulq sAr[p pur Yiy orydiowAjod sproae Ioyenyess [erred oy, ¢
‘stisATeue odAy [eUOIIUS)
-ur 10 ‘sod£) quopusdep ‘ST,(IVY) St Uons soInjesj wojsAs-odA) paouespe ou
poou pue ‘yonjs 108 1esdu Ajuojed ‘sSe) odL) ou osn siojordiojur oSyl [V G
'so[A9s Surssed-UoIjenuIjuod pue 10911p Ul ‘ogengue[ejowt podL)
' ul agengdue] 1090[qo IopIo-10YS1y podA) ® (§§) orenyess Aqrerred pue ‘(g§)
(8urBesys y3im oyenyess 10) oidurod ‘(g§) oyenyess Jery s1ojoldIojul prmg oA\ T

"SMO[[0] Se oIe

SUOTINLIIU0D IN() d[RIISIP [[D A1) }NSAI o} oAdIOR pue sojdurexs SUTUUILI

1oty asn opp C[Lg] e 10 1Y pue [gg] ‘T 10 orreseq Aq pesod sem 91 se A[joexe
uorjeerdiojur Suraresord-padAy (poSe)s) ssofde) jo ww[qord oY) Yovje oA

‘T[oYSe ul pajustmeidur usaq osye

aaey sofdurexe [[e {ueHORIDN Ul 9 [[Im toded oy ur sejdwexs urewr ‘Ayord

-uuts 10, 1oded ot} yuowa[ddns o3 z3° 11 TRUTJ-SsoTFeq/sofeyoed/day /310

(tuo//:daay ge o[qe[rear st opod ojo[duros oy J, ‘[[oysel plepue)s pue ([6]]

[urepQeIeN ‘Surde)s I10j ‘pue) [ureH() ul siejerdIiojur Mmo powrurel3ord oAvy op

o\
<



Imout jou seop Iofidwod sy T, *(P)g 81 ‘seoxepal-l pue -g juoredde Auweuwr yjm
anyeA apod ' saAtd (0)g "1 Ym LxTInodaseq Surperdieyuy "adex-p (Tooq ‘o)
od£) PaIIoJUI JO " <ONIL (97X <- 97X UNT)>" ON[RA 9POD dY} SOAIS (q)¢ "SI YIm
11597 1no Surjerdiojur ‘ojdurexe 104 opoo peziwrjdoun seonpolrd tordwod sy,
"4 eTnpou Jo SuIde)s pIemIof3re1ss e st siy T, *()g 81, ut o Io[iduros ordwrts oy
SPIRIA 2A0qR Y I0YenTeAd o1} ojul A[pjerrdoidde sodeose pur sjoyorIq SUILIOSUT
‘dstT jJo Teas pue ‘uorjejonbun ‘uorjejonb-isenb o} urye ore uns
pue ‘odeose ‘josorIg "owWIl} UL Je 1 Sunjul] pue Suljiduwod Aq 2 onfea apod a3e)s
-0ININJ ) SOIBN[RAd 9 WLIOJ UM dYJ, "10¥oRIq JUIsO[DUS oY) Aq Imq Jureq
9p0od o1} ojul poadI[ds SI ‘Onfea opoo © 9 ISNUW YOIYM ‘}NSOI SII :0Fe)S JUOLIND
9} e pojen[eas o Jsnu 2 UOISSoIdxod o) Je() soyads pur jo3pRIq B UIYIIM
INDO0 Jsnu 2 2dposa dYJ, "oFv)s 9INJNy € B UOIJeN[RAD IO0J 9 UOIssaIdxo oY)
sojonb YOI M ‘* <2> " ULIOJ 7930D.Lq ® AQ POJRIID dIR sanfeA 9POY) '[FE ‘9] IoyIisseld
JUSTIUOIIATS 979 ST 2, dIdUYM ‘@p0od (2 ‘2 .) odA) Jo sonyea se 7 odA) Jo suorssardxo
a8e)s-oIning sjusserdol [ure) (RIS "SOI)I[IOR] SULSRIS S [WR)()RIDN SUISN SPOD
[wreH () ojul dFengue] 109(qo INo dIdUIod URd oM ‘UOIJRN[RAD D)RIPOUIUII SOPISOL

(19901daagur paSe)s e ‘10) to[idwiod ssa[3e) V€

‘uouvIudwaydwr yy fiq paurfop
§01UDWIS D1UDULP Y] 07 P0adsas ypm punos st abvnbuv) 199Lqo ay) fo woyshis adfiy
Yy wayy ‘yongs spab usnou soruvwhs fo uoyviuswdwr uv [ g uorysodoag

*7 adfiy 2wvs 2y Jo anypa v ypm
§99DULULLIY L0 [)21ULaPUL SINUIUOD 4aYYD Y L2J24duagur Y] Ul 2 burpnDas UIY]
‘2 adfiy spy abvnbuvPIPW 2Y) UL PIPOIUI D WY 302[q0 up [T *g uolysodoig

‘we)sAs odAy s o8enduerejowr
91} JO SSOUPUNOS oY) WO A[pjerpaturuul mof[oj suoryisodord ssety) (s1oraxdiojur (e
0} Y WOIJ 9ZI[RISUAS OS[e Ued 9A\ ("TLI9) 199[((0 DR JO 9ZIS A} SPINSRAOU JeT[) T
19901dI09UT [R10] ® SMOT[S 9POD 9DINOS JYT,) "XTT Surjeidioqur 0 onp onfea ® poik
09 [re] AUO URD UOIYeN[eAF] SUIDIRW UIojjed OU SI dIdY) 9sNeId(q ‘[rej jouued
surgoyewr wiojjyed yer) IoIdwod o) 03 SNOTAQO ST 9] "ONI] SNRA URI[00( pos3ejun
oY) 09} sojeneAd () T2Se3 YUXH ‘SnyJ, "(¥)Xd = YXH oTnpou ¥ Yym ['g§ woiy
1030UNJ XH oY} 9Jerjue)sul om ‘sojdurexs mo uni of, ‘uoryeoridde s,jure)( st dde
pue ‘uorippe sjwe)() A[[eal st ppe uonerado o) :Suriewr ursjyed Aur Iou
adAy) TesioAtun e I9YRU SuIsn ‘sso[dr) Apjuered st Iojerdrojur Siy) ‘ZrI§ ul sy

pue () @ oST® () 2® ULY} o JT = 9 138 9@ FT 19T

£ =>x = £ x ber 307
2o x 1o = Ze T[® Tnu 18T Z° + I° = Z® 1® ppe 21°T
ITOS UT U JTOS I = U JTOS 29I 18T = I XTI 107
zo 1o = ge 1o dde 3e7 ¥ = F uwel 38T
q = (T00q:q) ToOq 38T X = (qUT:X) quT 38T
(% sasddeam ou x) ap, = adex (ap,‘o,) odL3 3omnI3s = Y oTnpouw

‘uorjerado o8engurelowr Furpuodsorrod
o1} se uonjerado ogendue[-10o[qo Yoro $31oI1dIojul MO[E(Q S[NPOW S, ‘o8ensue|
-RJOUI O} UI oN[RA S)I 0} UL 100[qO U sojen[ess Iojoldiojul 4sIy oy T,

Tae) ORI Ul
aanyeudis sotruenig oYy Surjuowo[dWI S[NPOW & pue [[9XSBL] Ul SSB[D soTiueniy
91} Jo 9oue)sul Uk ST 19321dIejul Yoy "s199e1dIojur Jo sorres e juasard 0} Apeal
MOU 9Ie oM ‘19391dI0jul oY} I9AO UOIjejuasardol WII9) INO PajdeIIsqe SUIAe]]

s19jaadaojul sso[8el om, Z°C

‘Surppoquuoe [[ox[seY o) Ul <= Idex soTquemis
JUIRIISUOD O} Se ouwes o} A[[RIJUISSO SI SIY T, "urewop srpuewss ojeridordde ue 09
SO TqURWAS WOIJ I030UN] ® se [we)() Ul Uolssa1dxo 300(qo ue juosordol om ‘snyJ,
(‘wstydiowATod ATessooou o1} Urejuret o) [ure) () Jo sodA) pI0591 g-yuel o1 Pasn
OARY PINOD oM ‘ATOAT)RUINIY) "SoN[RA OYI] A[[ROIJORIUAS FOO[ JSIUI SULID] 100[qO
INO JO SUOTITUYSP 9Y) JRYY) S0JRIOIP UOIOLI)SeI dan[eA oy, (F 0In1 Ul O, d[qrLIRA
ad£y a1]3) IoYISSB[D JUSTIUOIIATS S91 Ul drydiowAod oq )snuI 1 ‘9pod pajeIsuss jo
9291d & UNI 0} SN 10} JopJo Ul :wsiydIomwouow 01 pajeal ‘[ure)()eIdA JO 10ejI}Ie
ue st xTFnodaseq pue 11se1 0] juowngIe Awwmnp ot [, ‘(xTImodaseq) uoryouny
4amod o) pue Taseq sojdurexs JUITUUILI INO SOPOIUS § "SI Ul XF I030Unj oY,
‘oGengue] oneA-AQ-[[ed ® SI [e)() 9oUIs ~IT ul sodA) yunyj pue XTI I0j
od£y papuedxe-i o1y pue {g§ ur woIyRISUSS 0POd I0J [IIRD (RIS Aq parmbai [F¢]
42115510 JUBWUOLAUD TR ‘D, Iojourered odA) [RUOIIIPPR 9 918 SOOUDIHIP OM)
AU, F§ [Iun seomns jer) oInjeusis o[dwIs ® SMOys § 2IngIq ‘suoljejuawa[durr
SII pue soTauewAS 9INJRUSIS OMPOW ® A( SOOURISUI ST PUR SOTIURWAS SSB[D
odAy o1y ooerder em ‘ure)()(BISJA) Ul a8endue] 300(qo ouwIes O} poquuo O,
aA0qe d1oymowos dde 103107
oM JT SB OIS ‘STLIo) 109[qO PI[RAUL A[Ro1)0RIUAS SSR Os[e Iox0o1D odAY s [[oxsSeH
‘Sumooyo odA) Ul SYoOUD-sIN020 [ref roq (x x dde <- x\) weT Surpooud st

sojdurexe pue ‘eSensue| 199(qo 1o jo Surppaquio [ureH(eIdN) odwis y *§ *Srq
pue
((L 2ut) (¥ (() xtimodaseq) dde) dde <- x uny) wer = ,xTImodaseq 18T
(CCCC((T-) 3ut) u ppe) Fres dde) x Tnuw <- () uny)
(7 3utT <- () uny) ((0 3ur) u bar) 3T
<- U uny) wel <- JT9S UNF) XTI <- X uny) wef
= () XTymodaseq je71
(enxa T00q) ((¥ <- x ungy) wer) dde = () 131s93 397
g uado 3onI3s = (soTquewAg :S)XH oTnpouw
pue
(x. se adex (ep, ‘2()) <- (X, <- 2TUM) <- (X, <- 3TUO) <-
adex (Tooq ‘o.) : TIT Tea
adex (Tooq ‘9,) <- adex (aur ‘o,) <- xdex (qutr ‘o,) : ber TEA
adex (qur ‘o5,) <- x1dex (qur ‘D,) <- idex (qur ‘5,) : TNW Tea
adex (qut ‘o,) <- xdex (qur ‘o,) <- iadex (quUT ‘O,) : ppe TeA

(¥, se adex (qp, <- ®BP, ‘9()) <- (X <- X() ! XTJ Tea
adex (qp, ‘o) <- xdex (ep, ‘O,) <- idex (qp, <- ®p, ‘O,) : dde Tea
adex (qp. <- ®p. ‘2() <- (adex (qp. ‘9,) <- adex (ep, ‘O,)) : WeT Tea

adex (T00q ‘D.) <- ToOq :T0Oq Tea
adex (3uT ‘O,) <- 9UT : JUT TeA
adex (ap, ‘o.) odfy 81s = sorqueumdg odfy eTnpoum

43



adex'D (d.<-®.‘2,) * uworado (adex (q.‘2.) <- xdex (e.‘2.)) 0O Id
adex'p (q.<-®(‘9,) o 13 | xdex (q.‘9,) <- adex (e, ‘D) JO TS

JO 8UO 9 p[noys q,<-e, ad4} uorjouny e 10j uoryejusssidsl
9} :2INJONIYS v)ep Idex’ T 9Y) OJUI SI 91 Sk T 99eI10dI0odUl 0} dARY oM ‘0S Op O,
‘dde jo yuewmnsire o1} se sreadde 3 weT [1jun ‘st jer) ‘poridde s1 41 [13UN UOTIOUN]
o1)R)S ® I0J SISATeur owWI})-3UIpulq AR[op om ‘suorjeoyrdurs asoy} o[qeus Of,
oy T(fi x xfiy) mq g 03 0(fi x zfixy) AJydurs 01 juwem om :SINSEI OIWRUAD
pue d19R)S [10(Q SAIS URD ‘SyuomINGIR O1)R)S JuaIoPIp 03 pordde ‘uorouny orye)s
oures oY J, ‘UMOUY A[[OI3R)S J0U ST U UYSNOY)} UoAd T T\ Jo Apoq oY) Ul T I0J U
Surmarysqns Aq u uy oyul (T *TY) “uy Wy pinoys royenyead reryred o) ‘ojdurexo
104 ‘syndur orwreuUAp pue d219e)s Jo X1t v 09 parjdde st 41 uaym A[[eorye)s a[qissod
se yonw se 9)ndwod ‘ST ey ‘UOIOUNJ SY) 9en[erd fijpiund SN s19] ‘I9AIMOY
‘qred To)ON ONLIY Aa&/\v ur se ‘quowngie o1pe)s v o) pordde st uorpouny sup)
uoym njosn st yred o1pe)s oY, (7 Y)Y "YY UL Se ‘Umouy A[esrureudp Auo s
121} UOIOUN] I9Yjour 0} passed ST UOIIOUN] ST} USY M [njosn ST Jred OTWRuAp oy T,
‘(xdex-yg (e.<-' ‘2.) odLy) yred orpe)s e oqhew pue (xdex'p (e.<-', ‘D)
0d£y) 1red orureudp e Jjo ssisuod ‘xdex 1d (B(<-®, D) (X <- X unjy) wet
se [ure)() Ul poppaquue X Y AJJUopl o) St [Pns ‘uorjouny 300(qo poajyenyesd
Aqreryred e ‘14 JO UOIIUYDP INO 0} SUIPIOIDY ‘SUOIPOUN]J UO S[UINIS oM ‘IIAIMOF]

(CCO) @3) 1I1sqe <- () unj)
(CO 398) 1II8qR <- () uUny)
(9@ TIasqe) TFT'D ‘eUON) Id <- 99 31° Uny <- qo |
() @@ osT® () 38 UsUl s JIT <- @ 138 uny <- ("~ ‘s swog) T1d |
uoTaoUNY = IT 387
(((z® TI3sqR) (I® TIdsqe) ppe-D) ‘euoN) Id <- ~ |
(Tu TU ppeY) IUT <- (("°gu dwog) T4 (" ‘Tu swog) 1d) |
Y3ITA (Ze‘Te) UolIeW = go Te ppe 38T
(X 3UT"D ‘(X 3UT'Y) °wog) Td = (IUL:X) 3UT 38T
10NI1S = SOTRURWAG 1d oTnpou
"TIT Surpnpour ‘egenguey 109[qo
INO JO SIONIISU0D IOPJo-1SIY oY} Sk Ie] se 193 pue—TId I9ja1diojur oy} auyop
03 A17 ey} oA\ "D ojur Y1y orydiowidjod Surimbai jnoyjm 91 joeI)x0 03 adex )
(AP, ¢2,) <- xdex (ap.‘o.) odL} jJo ukp = ((ukp‘”) 1d) TI3sqe 38T UOI)}
-ouny orydrowA[od o) ouyep mou ued om ‘quosoid sAeme st juouodwod 93vls
-oININJ oY) 9sneIag SAIISNRYXS SI MO[oq Jurygojewr ursljed [[e :8ey odA) 100(qo
ue J0U ST 8e) SIY,J, "oInjnj 10 juosaold 1o731o :oseyd ' 3im ULIo) pajen[ead Aqrerred
oed ey} ‘euop pue amog ‘onfes uotado Ue JO SI0JONIISUOD SAIJRUIII[R 0M] 9]} ‘AT
-ATINQLIYSIP A juauoduIod d19e)s e SUrejuod S9WIeWos pue Juauoduwod STeuip
® SUTRIUOD SARM[R ULIDY pojen[ead Afferred e jeyy os adex ) (ap,¢2,) x uotado
adexyg (aP.‘D.) O Td = xdex (ap,‘o.) odAa odA} eyep oy} 01 YOIMS A\
sisATeue awil}-3urpulq SulfePq 'V
‘wI9) 019R)s AToae opis3uole L) JIWRUAP ® pPlnqg :[gg ‘1| enbruypey s resy
09 wmy am ‘9311 orqdiowAjod Surpesu proar oJ, ‘sisA[eur odA) [euorsusjul sarmbox

Y11 otydiowAod Surrduos ‘sny T, “A[JUeIofIp pojussaidol o [[om ArUI SUOIOUN]
pue ‘sI9Z9jur ‘SuURS[00( ‘OPOd SUIYDRW Se [ONS a8engue[ 1o8Iv) ISPIO-1SIg € O)

Surrdurod wey A\ mosear poos 10y ‘porpgewr Suryr orqdiowAod Ajestrjewrered e
joU ‘qUT pue Tooq Sspoyjew Sulyl] ojeredos sepnoul A[Uo so>TiURWAS IN(Q)
‘(L€ ‘Pg] 98e)s angn] o) 09 anfea & pues 09 ‘xder’Dy (B ‘d.) <- B,
od£y jo ‘uoryouny 9317, orqdiowrA[od ou ST 8191} N OTWRUAP 0} ULIDY) JIIR)S 9Y)
110AT0D 0} Poou UaY) o\ “(adex D (B 2,) odA) Jo) w10y OrUIRUAD © PIIY) oY)
pue ‘(zdex y (e, ‘9.) odA) Jo) wrre) o1ge)s ® puooes oY) ‘(adex p (Tooq o)
ad£y jo) wire) orurRUAp ® ST TIT 07 JuownSIe 9sIy oty ey asoddng “TIT IIM
we[qold e IUNOOUD oM ‘PPE St 9ULop 0} Ased se oIe baT pue Tnu searoypn
“WLI9Y OTWRUApP o) 03 ‘quT 9snl st yorygm
‘zdexy (AUTD,) WLID} OI}R)S O} WOIJ }ISAUOD O} 4UT "D OSTL dA\ "PPe ‘D 3uIsn
WY} ppe pue spuelado o) WOIJ SULID) JIWRUAD O} JORIIXD 0M dSIMIOJO (O11R)S
are spuetado 1joq JT AJuo pue Ji (ppe -y SUISN) ULI) J1e)s ' SP[AIA WOTIPPY "son
-TeA 9Fe)s-juasold ‘93eIPOWIWI 9I€ S[RINNI] Ued[00q pue 1ogoju] "adex D (AP, ‘D)
70 09 | xdex-y (ap,‘o,) Jo 0S = xdex (ap.‘d.) odLq se 1ojenyess [erpred
o) ur xdex oumgep 03 AI} JUSIW oM ‘SULIO) OTWIRUAD pUR dIJR)S UMD YSINIUI)
-s1p 0, *( Sursn) uey (a8e)s-oangng) orureudp e 1o (¥ sursn) urioy (ogeys-juosard)
21)R)S © IO P[OIA 0} I} 90[qo Yoo sjoadiojur 10renyesd [erred e ‘A[ysnoy

J1 orqdiowAjod Suiproay 1'%

‘SULI0Y) OTWRUAD PN 0} I9})e[ oY) pue
SULIO) OIYR])S 9ONPAI 0) IOULIOJ 9} SOSTL 4T Jeyy Ul ‘g§ ul Jofiduwiod oY) pue g'g§ ul
IOJen[eAd oY) JO UOISUSIXS IR[NPOW ® SI Iojenyess [erired In() ‘sisAeue our)
-SUIPUIQ PUR UOTIRZI[RNPISOI SSNOSIP U} 9AN “sodA) 100[qo 10y sSey ou pue odA)
[esIoATUN OU sosn 9] ‘syduIajye 9911} Jo oouanbas & ut 1o0penyead reryred sy juasard
9AA 'SIOJONIISUOD BJep URYY JOYIRI SUOIIOUN] ATIRUIpIo Sulsn sure) 109lqo prmq
0} A[owreu ‘oroqe eopl oY) SuIsn lojenyeas [eijred e ojuIm ued om ‘A[gursuding

Jojyenyeao [erjred sso[Sel v §

‘uoryejuswR[duI [[oyseH oY} Smoys apod SutAuredwoooe oy T, ‘uorssordxe usdo ue
uni 0} 10110 odA) ' 91 oyewr ‘g 1§ ul sodA) ofdny oy} oXI[ ‘9107 SISYISSe[D JUOTIUOIIA
-Uo oY [, ‘Suryojewt uroljed ou pue s8e} ou surejuod A[SNOAgqo 9pod SUrnsal oy J,
'97X <- 97x uny Aduis s1 x "xy 10J peonpoid 8pod 9} :preYIsA0 dAlRIdIojul AUe
0 I19901diojur padesys sso[de} oy [, °G *S1q
<L T7X (€7FTeS UT ¥ U

(((T-) + §7X) €7 FI8S % g'X ©sT® [ UWdY3} (0 => § X FT <- G X uny)
<- ¥ U uny = ¢7JT9S D8I 18T <- g X uny) <- 17X uny>- (p)

Lx13modaseq g ut (D)XA = I ornpow 38T ()

() 735033 UT (D)XE = T oTnpou 3aT (q)
pus ‘<(() ®9)_ " esTe (() 38).° uUsUl qo8_° FI>" 99 39 9@ TIT 39T

<k o=> X_ > = £ x beT go1

"<gO. % TO.°>' = go Te TMW 18T °<go.° + [8.°>" = o [® ppe 18T
"<FTeS UT U ("<FTS8S>" F). ' = U JISS 28I 38T>" = F XTI 30T

"KZo." TO_>" = Ze 1o dde 3ot

KOCX>T DL <= x>t o= J weT 39T

‘<q>* = (T00q:q) Tooq 38T "<X>' = (QUI:X) 3UT 30T

8pod> (AP, ‘2,) = xdex (ap,‘d,) odfy 3onays = p eTnpou (®)

44



‘A[reorye)s wMouy ST onfeA e JI 097D 0) A[uo ‘uorjenyess [eried JuLmnp sImsdo
Suryojewr-uroyjed [[e ‘IO "Yomnjls s308 IoadU J jer) uorjejuowodur ogendue|
-RjoW 9} 09 Juajed ST 41 0S ‘DATsNRYXD fi)vo1govjufis s1 4 ur surgojew-uwiojyed [y
L<(((X % X) % X) % X) % X) x X) %« X <- X ung> = £p'd
i{<ungy> auwog 1s-d}
)[NSa1 palIsep a1} soAl8 JxTImodassq g ut (J)Xd = A
sTnpouw 18T uoljenyessd [rijred o) ‘¢§ Ul SoXopal-g AURW [[)IM SN[RA 9POD ® 0)
so[idurod ) xTFmodgseq seolom ‘A[SUIISOI0NUT OIOTA] ‘ONI] P[AIA 0) pauriojtod A[[eo
-IJR)S WA SeY UOIPONPal-g © ‘e§ Ul 9 Yim oxiu) "adex g (Tooq ‘Tooq ‘e.)
9dAy Jo {"<oni3>" = Ap°d ‘enIy swog = 3s°d} 0} sojenjesd () [3sel g Ul
(d)Xd =13 oTnpou 1oT o[durexe SUIUUII INO ‘g JO UONIRIUSTS[AWI SIY} UOALY)
‘uoryejuaseld 1o o) [euo301}I0 ST ansst SIy Inq ‘[AT] plojun o} yonu
MO 9p1ap 0} padojeasp ueaq aaey seydeoldde pajesr)siydos AU ‘SOZI[RTIPISAI
U9} ‘90UO0 ATUO UOISINIAI SP[OJUN 1R} XTI d QAIJRUIDI[R OAIJRAIISUOD B ST 9POD
901n0s SutAuedwodoe o) U "014e)s ST JUSTINSIR 91} I0ASULYM XT T SP[ojun A[oATeu
9pO0Y IN() "UOISINISI P[OFUN O} YONUL MOT 9PIdep jsnul Iojenyess [erpred Auy
‘suorjerodo aaryiurid pue sod£) oseq oloul Yirm
a8engue| 931e] ® Ul 9A1109J0 93mMb oq ued suorjezirdo yong *T 10 () Aq uoryeord
-I)[NW 0] A[IR[IWIS () A[[@019R)S ST puRIodo 9UO UM PIJRUIIII[O ST I I ‘UMOUY
Aqreorye)s are spuerado yjoq Uoym (Y Sursn) A[esrye)s peuriojred uomIppe st Auo
90U :3UT JO 9INJONIIS (SULI PUR) PIOUOW 8y} SUISTL 89P0 pajerouas ayy Ajrduars
0} (pap1e ‘Tnu pue) ppe arordull am ‘suolyeziuijdo ppe 0} MOT 9)RIISII[T O,
-ozI[eNPISaI oM ‘pred orureudp e A[uo sey re I
‘(mopeq opdurexo o1} 90s) suoryeinduros o1ye)s uLoged 0) 9oURYD ' SN SUIAIS ‘B8
juowngre 930I10u0d oY) 03 F Afdde om ‘st 91 J| ‘uonouny §YOH poddeim e yons
SI Fo JI 99s 03 syooyo ®o Fo dde jo uworyejordiojur oYy, ‘¥ uomounj SYOH oYl
sdeim gsnl yormym ‘3 swmog st 7 weT Jo uorjejardisjur o1y Jo uorprod o19e)s oy T,
311 orydaiowiAod prose 03 SaUO O13R)S AUR 9PISTUOR
SULIO) OTWRUAD P[M( om ‘gH§ ul sy ‘odA) xdex oyy ojur onfea apod ® s3oolur
ufpd uorpounj oY) ‘A[9SI0AUO0)) ‘UOIjRN[RAD [RI}IRd JO J[NSOI 97} WIOIJ dN[RA OPOD

(popi[e oxe xT3 pue beT ‘Tnu ‘Tooq) 10jenyess [erpred g L *S1q

pus ((ee I3sqe) (Fo Iasqe) dde-p) ulpd <- ~ |
®o J <- {F dWOS = 1S} YITA Jo yojew = ed Fo dde 37
{(((x ufpd) F) I13sqe <- x uny) wel ') = £p {J ewog = 1S} = I WeT 29T
(((() 89) 13sqE <~ () uny)
((() 20) I13asqe <- () uny) (ge Iasqe) ~Fr'D) ukpd <- ~ |
() @@ @sTo () 2° uweya q JTI <- {q awog = 3s} |
YITM QO UYOJeWw = 89 38 g8 ~FT 39T
((Z® 13sqe) (1o Iasqe) ppe-)) ubpd <- ~ |
(u w ppe-y) UL <- {u awog = 1S} ‘{uw awog = 315} |
® <- {0 swog = 38} ‘® | @ ‘{0 8wog = 3s} |
YaTM go ‘1o UYdJew = go Td ppe 19T
{x qut') = £p (X qUI'Y) owog = 39S} = (AUT:X) AUT 29T

{x = £p fouoN = 3s} = x ukpd 3e7T X = {X = £p} 13sqe 3°o71
{epPod> (ap.‘2,) :£p ‘uwotrado As, :3s} = adex (ap,‘As,‘D.) adha
10NI3S = J oTnpou

o8r)s-oIn)ny © s30RIIX0 Iasqe uonouny oyJ, osoqe ad-idex 10 uoryenbo odA)
o1[} sossaxdxoe A[reroy] xdsx odAy s3] *d 10jenyeas reryred oY) SMOUs ), 9IS
‘AS  juowngie odA) oY) uo sorPl d I0jenyesd [erpred oY) ‘JSeIjuod Ul
‘oUIRS ST} 1591 o) )M 8p0d (AP, ‘D) = xdex (ap.‘as.‘D.) odfq 3onigs =
D eTnpoum surdaq mou H 1o[iduod oy} ‘ojdurexs 104 ‘adex o} As, juowmsIe adL)
wojueyd © ppe 0} SI 2INJRUSIS MOU 9} YIJRW 0} SI90IAIdIUI 980T} UI oFURYD 0}
SpoaU 9T} [[® ‘©OUSH "ARM OUIRS dY[} UI dINJRUSIS MOU 9} AQ PoJeaI} oIR [OIYM
‘AP, PUR O, syuowngre 9dA) po oY} 9sm ATUO 9A0qR D pue 7 ‘Y siojardiojur oy J,
(popie oae bsT ‘Tnum ‘Tooq) uoryen
-Teas Terred sypioddns ety e8engdue] 109(qo 1no jo Surppeque [wre)(eI9N) V 9 *Stq
pus (x, se xdex (ep.‘es.‘D.)) <- (X.<-3Tun) <- (X,<-3TUN) <-—
adex (TooqfT00q‘D,.) : TIT Tea
adex (quTfaur‘o,) <- xdex (quUI‘qur‘o,) <- Idex (JUI‘QUI‘D,) : ppe Tes
(x, se xdex (qp, <- ®p.
‘xdex (qp.‘qs.‘o.) <- xdex (ep.‘es. ‘D) ‘2.)) <- (X, <- X,) : XTI TeA
(x, se adex (qp.‘qs.‘9,) <- adex (ep.‘es, ‘2,)) <-
adex (qp, <- ®P.‘X,‘2,) : dde Tea
adex (qp, <- ®BP. ‘X ‘D.) <-
(x, se xdex (qp.‘qs.‘9,) <- adex (ep.‘es, ‘d,)) : WeTl Tea
xdex (qUTQUI‘D,) <- QUT : UT TeA
adex (ap,‘As,‘D.) odha 81s = sotquemkg odLq ompouw
"9IN)RUSIS MOU O} SMOYS
9 231 'ap, 0} ed-adex SurA[dde jo ymsol o} I0] AS, JUOWINSIC Ue PP A\
‘Ap, PUR 2, syuoWNSIe om) oo} I03onI1isuod odL} adex o) ey} 1°g§ Ul § oInsr
WOJJ [[BJ9I 9A\ "SOTIUemWAS o2Injeudis oY) ojul od-adex oyeq om :SoSI10W SN}
uornjos o[qejrod pue ojdulls y ‘sdoTquRWAG JO Spoyjeut Sul)sixo Ul juaseld Apeol
-[® dIe SoATIRUID)R sRI9dA) 991} 99} ‘IOADMOY ‘Ture)()RISIN 01 9[qeriod jou
ST 91 ‘[[o¥seH ul uorjouny adAy sy suygsp 09 sosse[d adA) osn urd om YSNOYIy

adex (q.‘2,) <- xdex (B.‘2,) = (dc<-®(‘2,) od adex
(100q°‘2,) = (T00q‘o,) ad~adex f(qur‘o,) = (qur‘o,) ad adex

Aq pouyep uorjounj adAy oy st ed~"adex aroym adex ) (AP, ‘o)
x uotado adex'y ((ap.‘o,) od adex) jo 1d = adex (ap,‘d.) adha ojum
01 ST oyI] A[[eOpl pInom am Jeyp\ '¢'F§ ur wejqoid oy} ouIUIexs-ol sn 9]

uonmnios qeuy,, aYL €%

"OAT)SNRYXD ST uryojewt wivjyed jeyy juoredde fijpogovjufis 11 oxew 09 [re]
ST,AVY SNy J, ‘SI0IONIISUO0D UR)IeD sopnjoald anfes T,(Ty5) ®© Jo odA) renorjred e
JeT} 99S JouuRd 1°9'9 DHY) 9sneossq yorordde T,(yH oY) ul sreaddess Suryojeur
-wreyjed sAnisneyxouou Jo waqold oY) ‘uorIppe uy ‘ure)() 03 oqriiod Ioyjeu
‘soyoeordde 130q smots apoo Jurduedwooor oy, ‘[gg] serouepuedep [rUOIjOUN]
sse[-odA) UM 10 ST,V UM oy pajustusidur A[jusreamnbs aq ued aseosdA)
‘IeseH Uy odA) 90INO0S |y} UO UOIPOUNSIP osed suriojrad jey) sedAy je81e) 09
sodA) 001nos woly dew e souUPSpP A[PAIONPUL ‘UOIjRULIOJSURI) SJ0) PodA) oI
‘moryenteas reryred podAy ‘sny T, ‘wiogyed uSisop asvoadfiz o1 qup [gg] suoqqiy) pue
RITOAI[() YOTYM ‘SodA) poxopur-odA) pue suorjounj pexapur-odAy 03 unye Surjjomos
‘odAy eyep oujowrereduou ® poou om ‘ST JeYJ, "'Tooq 10 3uT Jo xdex-Td oxIun

45



190[qo Juosardor om osnedd(q ‘YOS 193 IoAdU Ad([) et juojed ST ] SIOULIOJSURI)
SdD pue ‘10yenyess (eryred e ‘Ioiduiod ' ‘10jen[eas ue apnoul siojeldIajur Jo At
-wrey () -odA) [esieAmun ® 10 ‘sodA) yuepusdep ‘ST (TYL) SUIsn INOYIIM 28ensur]
-ejowr podA) e ur agensue| 109(qo padA) ® Surppaquue Jo wo[qoxd oY) SAJOS S\

suorsnuo) 9

‘[og] semmpow jo uoryeridwos ogeredes oy ur wistydiowA(od Jo o101 oY) YIIM
JUDISISUOD ST ST, “sIojoldioqur woly A[ejeredss surio) 300(qo s[rdurod pue jooyo
-0d£y sn spo1 wsiydrowAod puly{-IoySIy pue YURI-ISYSIY JRY) SAISO I\

(-ose0 padAjun o1y 10] [GT] BSTUL] pUR [[9SUOY 99G) "9INIONI)S BICIF[R0D
[euy e sey snnored-y padfiz oY) 1ey) SOUSI[qeIso Jey]) JIoMm PUL J0U PINOD dA\

‘[9g] swstydioureue pue swisiydioureyes Juisn §yYOH 03 yoeoidde s, yoLIIop
pue wInqusepy 03 pajelal swwes yoroxdde feuy () ‘[Lg] o[puey jouned SIsA[eue
od£) TeuorsuLIUI YOIYM ‘XTF opnpour SyOH Ul sojdurexs Juruuni pue agengue|
190[qo Mo ‘10Admof] [T ‘gT] sisATeure adA) [euolsuejul 01 paje[al st pue sadA)
poxopur-od4y sojenure ¢F§ ur ed-adex uorpouny odA) o3 jo Surpooud In()

T'H§ ut proae om et 91y ordiowAjod o1y opnpo
-ur 0} wey) Speduod sad£) SAISINOAI [eIoUd3 JO 90URPIOAR IIOT} asnedaq sderrod
‘7.7 0 UOTSU9)Xo IO} SUISN UoAd I[qIsseldxo 9 0} W9dS JOU Op,, SUOIJRULIO]
-suer) werdold pue uorjenyesd reryred ey} 9PNOUOD 99 PUR SUIUUS]J ‘}SRIIU0D
uy ‘uorjenyess ernred pue uorjeuriojsuri) §J0) padA) ‘eousrejur odAy syroddns
pue TN wearjsurewr ul pajuswadul oq ued ‘Iesamoy ‘yorordde () ‘uoryejerd
-I9Jul Ie[nodejowt 0} 91 parjdde pue eopl olseq SIY) POqLIdSOP 9s1y [gg| 9o pue
SUIUULJJ "9INJONIIS OTRIGOS[ROD B Se ‘WLIOJ UOIJRUIWII[® Ul SULIO) 9POOUD dAN
(¢'%8§ ur se) suorjeoyrdurs oreiqoSTe urioged 09 Iotses 91 soyew yoeoidde mo
‘suorjejuasardar odA) [oAd]-ULId) SUIPIoAR Ag "oFensue[rijowl o) JO IO odL)
oY) 0 YIOM STU} YIYS 9 “Pojen[eas Aqrerpred oq 09 ULIdD) AToAs Jo odA) oY) ‘ULIo)
' sk ‘)uosoldol SNl I9sT oY) 0S5 ‘PoajodIIp-odA} ST 1] 's103eIod0 [0I)UOD PITIOP
8ursn ‘1ogenyess [erpred sso(de) e prmg osre [¢] Te 10 jereg pue [O]] oIor]
‘sared uorjoeford-uoryosfur mo A[raeay Appd Aot} 90urs ‘Aem
aures oYj} Ul I0penyead [erred 10 197Idwod & pajuewa[duWl 2ARY J0U P[NOd AdY} g
‘sso[8ey) o 0} sreaddr I99ordIojur I01 T, 98ensur] 109[qo Mo wolj jusIePIp anb
ST yoIym ‘o8engue] S oY) Jo Uolsion padA) e Jo (10j01dIojul-J[os © uey) Iotjel)
19901d 109Ul IR[NOIDRIOW © Juate[dur 03 sosse]d odA) osn [RT] AYsIop() pue Iojner]
-oengue podA) e 107 10j01diojur podAy © juowodwl 0} ISIY ) JOU IR AN
(Frge§ sty) woryeuntojsuer) G0 pedAy jroddns jou seop yoroidde
S 18Ty Telal) are sjoold Ino seardym ‘[67] Surppequis jo sjoord sseusja(dod
pue ssoupunos 9y} soyedor[duod A[3eaid os[e odA} [esIoAmun oy J, "Sulydjeul UIo}
-yed JO peOTISAO juRpUSYIR O] INoul yorym ‘(g “dey)) siy) wisl pue (g'g "Sig
SI) mey s oSy pue ‘STGUMN pur 3Tg SeART Se Uons ‘sodA) [eSIoATUN oSN [[198
Kot asnedaq sso[de) jou ore seyprordde aset) ‘10A0MOY ‘[6g| WSTY Aq pue [g]
BART UL 9UOP S ‘st1o) 100[qo padA}-[[T o ot 0} sodAy wojueyd osn 0} UOW WO
os[e st 17 "uorjyesridde pur UOIHIPPR Se Yons soArsealad a8ensurl-1soy Jo suorjejord
-1oqur opdniymur surpraoid Aq TS peppequie Ur juswd[dWl 09 UOWIOD ST 4]
"IOUURW 9IRS o) Ul [Ge] uaboo ' 0ALIOD 03 AI} 0} SUIPSOILIUI 0 PINOM I "YOm)s
$108 I0AdU d JO gndino oY) yey) yuojed st 1 0s O Io[1duiod sso[de) pur Yy I0JRN[RAD

sso[Se) INo sesnal 4 Ioyenyess Terired 1o :[1¢] saSe)s [enprarpul 1oy s1egardIoqur
sursnox Aq AJLIR[NPOW I0J SALIIS OAA "UOTJRN[RAD [eT1IRd SSO[3R) 9[RUS 0] UOIJRIUS
-oxdax mre) 100[qo oY) Surysetofep ul sn ayepaid A9y [, ‘uorjenyess eryred surgyo
pu®R OUI[UO dUIQUIOd 01 ‘POYIOUW S Tesy s os[e [gg] 1ysefeqoy] pue Mwng
‘Turen eI 03 oqeideooe sodAy rerduits urejqo oy (g§§
90s) suorjouny od4A) Imo o) uorpenyess [erpred [aas[-odAy Ajdde renuewr om ‘Aem
IoYjouR M J "UOIyejussoIdor WIo) $99[qo 91} }S9I0JOp oM 9IUO IQUJIN-AS[PUI] Ul
syoat-odA) porjewt sty T, ‘[1] poylew s resy Suisn ‘[afrered ur wet) Surp[mg Aq
SULIO) OTWRUAD PUR J11R)S Uo0M)9( SUIJIOATUOD PIOAR OS[€ 9M. ‘JOAS] ULID) O} 1y
‘“TIBAIISUTRT SUI099q 09 JY3NOo suoryeinduod [pad[-odAy ajdurts—e 3§ ut ed-adex
SB [ONS SUOIJouNj [0A9[-0d A} Te10) popraoid [ureH)()eIOIN JI PIemIOjysIer)s a10uw
U9A® U99( dARY P[NOd uolnios () ‘Idex o} juewngdre ue Jurppe Aq [pao] odAy
a1y} Je uorpaloxd pue uorpdelur prose am ‘g§§ ur peureldxs sy ‘[gg] suorouny
[ead[-od 4y pue ‘[)] uworyenyeas [eipred ‘|1z ‘p| siejeidiejur 1oj suop se ‘Ired uory
-0ofoxd-uorgoolur we Suisn uor3os(iq e yons juowo(dwil 0) AIRUWOISND ST J] "SULIO)
SIRUAp pu® OIje)s U0dMIoq pue ‘(Ap, puUR AS, JO son[ea PIfea o1)) sodA) otureu
-Ap pue orye)s weamiaq od-adex uorosliq © soysI[qr)so 10jenyes erpred mg
"SIOLID QUII}-UNI dS[BI J0UURD A[SNOIAGO PUR
UM 1Ie)S 0} s8v) 9ARY 10U Op S19391dIojul pue JUIPOOUD 109[(O INO ‘}seIJU0D
uJ 'sSe) oy} [[B AOWLI IoYenyead [erpred o) s19] SYOH ‘SSO[OUIIOAON ‘SIOLID
QWII)-UNI 9STeI URD I9301dIojul IY) pue ‘sge) sey JUIpodus UWLI-100[qo 1Y)
‘o10J0101 T, "podAjun sI oFengue[ 0d2INos I07) ‘IoAoMOH ‘uorjejdrdiojur-jos podL)
0} SYOH A1dde pue y8us] ye Ayeurrydo seuor ssnosip [g] zodor] pue Aaueq
"pireA jou st esturald s, deys 9sI o1y 1R} pemoys ([gg] Surx SUIMO[[O]) am ‘punos
ST O130[ oY} O[IYA\ "Surdde) oouoy pue odA) [eSIOAIUN B SPodU PIYM ‘AIRSS9d0U
ST 10%01d10gul 40eIIpul Ue ‘snyJ, (¢) ‘proyIoso urdde) 10 sodA) peoueApr IS
soxmba1 odengdue] podA) e ur odengdue] podL) e Jo SUTPoOUd UR YoNs 10§ I9jardIojur
709.2p V (g) ‘(Atorerary o1y Jo [9A9] owios Je) odA) wns © WO paseq ofengue] padL)
e ur ofenSue] pad4) e opoous 09 speou au() (T) :eurrjdo-seuor 10 sso[Se) oq
jouued agendue] padA) e Jjo 1901dI0)UI-J[9S © JRI} SMO[[O] Sk andIe 0} Weds [fg]
Te 99 souo[ w0l pue ‘[Lg] ‘e 10 1X ‘[eg] T8 19 eyry, ‘[gg] Te 10 oresed
‘[eg] posowal oq [[Im sSe) (' et
99jreIens A[ed1e)s J0U SO0P I9AIMOT] YITYM ‘Toryeurur[e Se) oasodoid o [g€] ‘Te 10
BYR], PORATIOW PRaYIaA0 Surdde) Sumsuo ot T, ‘[¢¢] sodA) [esIoATun asn am popla
-o1xd ‘voryejardiojur-jes syroddns Ajsnoraqo snnopeo-y pedAy Ajdwrs e ueAy
‘uoryejordioqur suralesord-odAy sso[e) 10] papesu soanjesj asensur] prordsopim
JO 39S [eWIUIW 9} PUY 0} PojueMm OS[R dA\ "SuIyojew wIoljed SAIISIRYXD 10039D
09} S[re} 1°9°9 DHY Ul uorjejuewd[dwir Iy} pur ‘T WRDIJSUIRUL Ul d[(R[IRAR
-un ore Ady) ‘O[qIxoy oIowl pue Io(dwrs o¢ pespul AvwW ST (VY YSNOYIY "N
poau jou op sofdurexo SUIPBAIIOU 9SO M ‘AIQUIYDRW [BIIUYDD] SIY} [[8 IIWpPe
M STAVH Iemonred ut ‘swe)sAs odL) peoueapr AJrysnl 0y sisjerdieur pappaq
-uo osn ey [Le ‘ee ‘pg ‘eg] sioded [eIoads WOIJ oUIRd UOIJRAIIOW [RTHIUL IN()

Jiom pojeey g
‘sod Ay 100[qo jou Inq (suoN pue suos
ym) seseyd s8ey 1ojenyess [erpred Ino ‘sprom Ieyjo uf ‘sey 1 odA} jeym Ioseu

46



006682 ‘dAD] Ul "seSenduel ox[-TIN Ul sodL) Surpoouy ‘Y661 oUZ ‘Suex [8¢]
‘GeT—VTT “TdOd Ul "s103onIjsuod adAjeyep
QAISINODI PopIens) -¢)Og Uy SJurr) pue Uy URAIY)) ‘TOMSUOH ‘TY EQ
"CIT6VC ‘dADI
ul wsiydiowA[od ourjowrered Yjm XeIUAS JovI)SqR IOPIO-IOYSIY SUIpOd
-Uf] :SeurUR( 08 S9XOg "€00F "UOLIOAA otueydolg pue ‘A9Ifoor) ‘WINqUSBAA Gﬂ
"68T-08T ‘dAD] UI "SOUI[ XIS UL UdB0)) "96ET 1030 ‘Uuewory], [Ge]
"L8-9¢ “TdOd Ul
"SISYISSR]D JUSUIUOIIAU €00 "USS[OIN UIIULIO[] [9RYDIN PUe ‘PIfepy “eUe], [f¢]
"€60¢ SON'T "GLZ-LST ‘O Vd ul “Ayrewrjdo-souof pue
uonRUIII[S SR, "T00g "SOYSIH UYO[ pue ‘WOYR]N SUIUUSH ‘Pl “eyel, (€]
"CPI-10T:(8-2)PT DSOH "uoryenyeas [erpred ourgyo
pue outquo 0y yoeoxdde puqdy y 100z ‘TYseAeqoy] BjoeN pue ‘oxtliy ‘mumg [zg]
"GCT—S1C ‘IdTd Ul "uornyeriduod pue uorjenyess rernared susoduo))
210 Jo 9ouid oY) I10] oM T, °LGET UURWOIY], 1919J Pue ‘[eRPIN ‘Ioqiadg [1g]
TCT-THT ‘dA01 ul “uonyeqiduwod snpour-ssord podAy, 8661 "Suoyy ‘oeys [0g]
Srewud(] ‘SOIU
‘stset]) Qg uworperousd wrelidold IOpIO-IOYSTH 1007 WONOIN ‘10SMY [6g]
"L6€-€9¢:(F) 1T DSOH Ul PIOMOIO}
R M Idoy OFL-LTL ‘T ToA “fuoy) PON WOV 0044 Ul "seSengdue| surwa
-re1801d I9PIO-IoYSIY 10§ SI19301dI0qUul [RUOITUYS(] "gLGT "D UYO[ ‘SPlOUAoy ﬁwﬁ
‘doysyiom Ty ul -19erdioqur o(qisusixoe ‘poqid
-woo Appjeredes ‘oJes-odA) Yy eruew ompowr TN ‘GOOE URUWLION ‘Aoswey] [Lg)
"6ST-LET:(1)68 128 “dwoy) 409y, “SnNO[Rd-Y
orydrowrAod o) Ul AJLIRTNOIORIDIN TG 90 1019 pur ‘Yuelq ‘Suruus)J GQ
‘805661 ‘TA1d
U] "XRJUAS J0RIJSOR IOPIO-ISYSIH "QRGT "1I0I[[H [RUO)) puR ‘Yuelq ‘SuruusjJ Eﬁ
‘19-0G ‘gD Ul
SLAVH 10] eouarajul odA) paseq-uoryesyrun o[dmig ‘900z ‘WINGUSRA\ ADI]
-J09r) pue ‘YoLIOA\ oTueydelg ‘S1JOTUI}A A SOLIYTUIL(] ¢ UOWIG ‘Souof U0IAdJ [fg]
'09T-2GT ‘dADI Ul 'sedendue] padA) 10y s1oje1d
-Iojur pode)s sso[Se], ‘7007 ‘PIROUS WIL], Pu® ‘BUR], PIEA\ Iy ‘oresed (€]
"60T-86 ‘doysyiom 1joyspEy U ‘suorouny poxopur-odAy 10y urojjyed UIsop y
pse)adAT, "GOO 'Su0qqIr) AWLISL PUR ‘SOJURS SOP 18S9 OUNIg ‘BIMAI() (7]
"66-€68:(9)CT JI "A31SS900U pUR SoUTRU
s uorjeinduiod pade)g "GOO “Surtue]jJ fuel] pue ‘Iepuesyoly ‘IsasueN [17]
"RRC-6LE ‘Durw
—wwabord 0160) uo -dwfis spryy u swrersord pue semnurioj guryendrueur o)
yoroxdde Surrwrerdord 01301 y *L86T “InyjepeN ueredor) pue ‘ore( ‘IO[IA [07]
‘810 Turecoeqew-mun//:daay Tue)ORIOIN [61]
"SAUNGIDIIYIAD 1902]DIOUL PUD U0 PIJUILLO-109LqO
uo doysyiom JOOOH/VISIOO Ul "oSendue] padA) A[[esrye)s © Ul UOIIOd[
-01 pue uo1e)oIdIONUI-JO] "C6GT "ASIOP() UILIR]N PUR ‘UjURISUOY] ‘10JneT [Q7]
RH-99TIud1 "U0¥DLoUb WnLbosd 21DUWOIND PUD UOLIDT
-paa DU "€E66T "1J0ISOS I9)9d PUR ‘PIRTIOL) "3 WaIsIR)) (] [ION ‘Souol [1]

"96T:(89%)8¢ “ang “duwioy)
WDV sddensue] pappaquis dymads-urewop Surpimeg ‘9661 ‘[ed YepnH [97]
ce-e0¥:(7)6 108 “dwoy) ur soungoniyg yppy "soImjonigs aryesrdde
JO SUOIIRZIIOIDRIRTD SAIJONPUIO)) 'GEET "esTor RULIR]N Pue ‘oumg ‘[[oSuol [GT]
TGT-L11:(2-T)1¢ "wnabord pndwoy) 108 sodAy
vyep poxopul-odAT, p00g YT SeIpuy pue ‘Surmop weyo[ ‘Jrey ‘ozuty [ji]
TPT-0€T “TdOd Ul “SisAreue od£) [euorsuajur Sursn
wstydrowAjod Suridwio)) "GEET 199SLLIOIN A103015) [ pue ‘410qoy ‘lodrey [g1]
‘61—6 ‘WdAJ-VISY Ul ‘sioziperosds wrersoxd jo y)3uails
o) pue ‘sjuetosoiduat owry-3urpulq ‘Kypeuwrydo souop g0 “HOqoY Yo [g1]
‘WdHAd Ul jmou sodAy poxepuy :uor)
-boowoy) 2,007 "BURL PIRA PU® ‘YoIg Awelop ‘Oresed Iy ‘Ulog ‘A11eSoq [11]
"LE-9C ‘'dddd Ul "Snuoared epquref pad4y 1oj
uorjenyeAd Aq UOTIRSI[RULIOU JO SISAJRUR DIJURWAS ‘G00G 'd O[9dIRIN ‘@101q [01]
F09-65¢:(€)8F WOV [ uoryeinduod
po3de)s Jo sisA[eue [epowl y TO0g ‘Suluuejd uel] pue ‘Uemoy ‘seiard [6)
LVE-Gee ‘d0Sd Ul “Aypewnydo souor
pue ‘Surpoous ‘Surddey, ‘€007 zedoT zoumrey H ojqed pue ‘IIATQ ‘Aaue (8]
"LGTGVC IdOd Ul “uoryenyeas [erpred pajoorp-odA, "966T "10IATQ ‘Kaueq L]
‘€66 ‘dOSH U] "SIOYISSE[D I0] 90UD
-IoJul ONI[-TIN ‘700C "BYRI, PI[eA PU® ‘1850 oruasnj] ‘Ouerist) ‘ousdeore))
VST-VLT ‘dADI UL 'T[9YSCH Ul USISop oremprepy
eAR "QGET SUIG WRUjRG PUR ‘URINANS ATRJ\ ‘WASSOR]) U0 ‘10 ‘ossalg [g]
"eVS-€0G: (V)T dur -s1ejerdioqur pappaquiy “G00g MOIN “d ‘uoyueg [f]
"9L-F9 “TdOd Ul "SWnS Yim sumored
epqure] podA) 103 uoryenyeas rerred pojooarp-od4A) pue UOIRSI[RULIOU [RUOIS
-U0IXH  FO0Z 9I0L] d O[edIR] PUR ‘OWSO)) (] 0110qOY ‘Juedulp ‘jereq [g]
"99T-LGT ‘ddDI 1T
‘Burd4Ay orureudp SutdAT, ‘g00g “IISIOIMG 9s4TRO(] S pUR I INYITY ‘sieeq [g]
'2G-22:(1)0g buyndwoy) uonyviousr) map -suolssordxo
orreuAp pue d1je)s 1o Ioj sisA[eur owi)-3urpulg 100 TYTUOY ‘resy [1]

©

S9OUDI9JIY

‘pojroddns oq ued suorjerodo aarsinoor AAnrurid

-I0U MOY PUR JI PURJSIOPUN O} OARY [[I1}S OA\ 'SULIO) O} IOAO SP[O] OAISINODI
dATyIIILId SOPOOUS WIIOJ UOIJRUII[® Ul SULId} 309[qo jo uorjejussardal IngQ

‘stsAeue A)1xo[duwod pozijIowe pue ‘UOIJRZI[RUOI}

-OUNJ ‘UOISN] SAI[IOPUN Os[e YIS SIY T, "UOIIRULIOJSURI) D) Pue (£'§§) uorpenyesd

rerpred 10j suorjouny od4y Surpenuais {(1°F§) souo o1je)s opIsSUOR SULID) OTUWIRU

-Ap prmq {(g'1§) suorpounj o8endue[ejowr 0 s[[ed sk SULD] 100[q0 SUIPOOUS :SI9

-onpoad 07 SIOWNSUOD WO} UoIjeIndurod pue UoIejuasaIdal Jo UapIng oY) Jrys

oM ‘IQU[IN-AS[pUly se ofduws sk wo)sAs odA} ® JO JNO SJURLIRAUI 9I0W 9Zdanbs

09 ‘A[[eIoudS IO "SNNO[RI-Y O} JO SINIONIIS DIRICLS[R0D JUIISIXe 9} Julsn
Inq eIQdS[e [RIHIUL UR Ul j0u swrersord 309[qo jusssidar 0} ST ROPI UrRW IN()

‘TIN PU®e [[oYSeH Se Uons sofengue[ejowt [eorjoeld Ul STS( poquio

0) JUSIOIJO SIOW PUR IoJes I Soyew YIom SIyJ, 'sodA) oFensueejowr se sodA)

47



"PoIouSI oq Ued B, Iojoureled vI)xe o) ‘[RLIOIN] SIYY ul sojdurexe oy} MO[[O] O,
"'8pod> (3ut‘®,) sk pejulld ST 8pod> 3ut odA) oY ‘SUe)SAS 9s9Y) 104 ‘[Tg] SIoYIsse[D

puswuodiAe 4r0ddns g0z LquILdR(] 103 podo[PAsp [WE)(RIDIN JO SUOISIOA dWOS |

‘pojnooxe pue pofiduwoo aq ued 31 10 ‘wrerdord 108381q ‘1oyjoue
Jo j1ed se posn o JIOYIIo URD JUOWISRIJ 9p0d SIY [, "g+T werdord oy Surjuosordor
9p09 Jo 9001d ® ST JJNSAI Y} ‘SPoyoRIg o) YHAA Aeme (3L pouriofrod ST UOIIIPPR
9} ‘z+T PUNOIR SIOIRIE 9} IMOYIA\ TWISAS oY} Aq 3oeq pojyurid ST yeym aIe
(s)our] SUIMO[[0] o) PUR ‘I9sn oY) AQ POIIUS ST JRYM O # [IIM 1IRIS JRY) SoUI]

"<T+I>' = ©pOd 3JUT : ® TeA
TUZHT>T = ® 19T #

€ = Ul : ® Tea

$Z+T = ® 39T #

1 ;S1ONORIG JO IOIARYD( O} SOYRIISN[[I UOISSOS [UIR)()BIDIN dAI}ORIOIUL JI0YS
SUIMOT[0] 9y, “3sorduuts oY) sI 1 ‘safendure] JSN suryuows(dut jJo Aem AJuo oY)
10U ST UOTIRIUSSIAOT 9P0D 9OINOS 9Y) SUISTL ST A\ "OWIIUILL J8 dPOD 9OINOS SUIIR
-Toudsd A[[estwreuAp Aq suorsseidxe pode[op sjuswoduil [ure)()RISJ\ UOIINIIXS
91 Aejop 07 uolsso1dxo Aue PUNOIR PIIOSUI 9q URD ("< '>* UONILIM) sjasdelg

‘uoryeIndurod e Jo 1800 [[RISAO 9Y) 90NPal 01 pasn oq ued Aiqeded SIy [, "SULIS)
JO UOIjen[eAd Jo IOPIOo o) 93uryD Ued IowweIdold oY) ‘SPOTLIISU0D 9S9Y) IUIS)
‘uny pue ‘odedosy ‘sjexorIg PO[[ed oI SIONIPSUOD SYJ, "Sulde)s I0J SIONIISUOD
2011} sopraold (e )()RIDJN ‘SIONIISTUOD [RUOIIOUN] PUR ‘POIULLIO-102[qo ‘oaryeIod
-l reuonyiper) Suipraoxd o) uolyppe Ul ‘[g] [weH( Jo uosuaxe JSIN Ue ‘[g]
[weH RIS sursn swo[qold sA0qe oY) S9SSeIppPe JSIN MO 9)RIISNI[T URD A\

sponIsuo) JSIA 2ised 90ayJ, oYL C'I

‘dSIN Jo o[durexo auo Uods
QART 9M UDUM ONSSI ST} 0} WINAI [[IM dA\ 9[qissod jou st aanyded JUajIApeUl
[oNs ey} 9INSUS soFendure] JSIN WOISAS OIOBUL ) 9} YIM SI9JUNOIUD dUO ey}
werqoad sures o) A[[RIJUSSSe ST SIY T, "Iowmeisord oy} Jjo Ajqiqisuodsar oY) St
wn.aboud pagviouab oy ur seinjded 9[qRLIBA JUIJIOAPRUI IO SOUSE[O SWRU OU oIe
9197} JeY) SULIMSUo ‘suoriejussardor odL) eyep pue SULIS I0q M ‘A[[RUL]
‘podAy-Tfom osye
st wreidoxd pajeIouss Aue jer) aInsus A[eorje)s sasensue] JSIN podA) Aqreone)s
‘A[TeuoIppy swrei8ord pouLIof-[[om A[[Ro130RIUAS seonpold A[UO Iojelsuss Aur
Je1[} oINsus A[[ROIR]S sogensue] JQIN ‘SUIPOOUS SSULIS 9YY) 0} ISRIJUOD U]
"SBULI)S JO e} Se OSIOUO0D Se UOIJeI0U 9} ORI
pue wopqoid Sy} ojeisd[e Wed [[] wsueyoew uorejonb-isenb & jng ‘esoqioa
9I0UI 91 ® 9 WD $901) Juesaldar ety sonyes od£) vyep Suroniisuo)) - (surerdord
JO) $79S QATJISUAS JX0JU0D dUPep A[[eIoUa8 sueISAs odA, '$)0S OAI)ISUS JX0IU0D
jou A[ensn ng ‘A[pjerndor $3os 991j-)xeju0d Juasardel uwed sodA) eyep jers st
uoseal oy [, ‘PodA)-[[om ore sweisord pojerousd jeyy) ainsuo 0} sodAy viep osn
Jouurd 9\ 1991100 A[[ed1joeiuds s1 weidold pojerousd Aur jey) oINSUS ST OP
uRd oM 150Q 9} Mq ‘poaoxduur ST UOTYeN)IS oY) SUIpodUd odA) vyep oY) YA

"T¥SS050-d0D ASN Pue 69¢€TT10-H.LI ASN £q pajroddng

‘urexgoxd
1991100 A[[I130BJUAS & 20U A[Ied]D ST SULI}S SIY) q ‘Sutaas odA) o19e)s o) oARY
ued , (£¢) 7, ‘eidurexs 10, '1991102 A[[I110RIJUAS 9T ISUURM SI} Ul POIONIISUOD
swreidoxd jey) sojurIens 2)9vY1iaa fi)jp21pULoIND OU ST IS JNg "A[9SIOU0D SUOP
9 ued SBULI)S Aq pajussardal syuemrdely Suruiquiod pue Sunonisuo)) <, (£4x) 7,
se Aidurs (£9x) 7 yuowiSely opod o) jussardor om ‘SUIpoous SULIIS O} AN
‘sogejueApesIp aavy suorejuesaidel yjoq ‘Ajpjeuniiojup) ‘( So0I) XeJUAS JoRIls
-qe,, ) sad£) eyep I0 SBULIS IAT[)I0 St 9)RIAUSS 07 juem om sjuowdel) urerdoxd o)
Jueserdor 09 ST s10jerduas wersold Suruim o) seyoroxdde jserduats oy jo su()

siojetousr) weidold Suip[ing ul swa[qoid T°T

‘s10jeIoURS8 Surlm jroddns oy Apeoyroads
pousSisep a8ensue] SurmeiSord © Aq A[OAIJOS[Jo POSSOIPPR d( URD UOIIRISUSS
weisoxd Ul jusIsyul SWL[qoId dIseq JO JS0Y ® 19X “RAR[* IO ) SR [ONS Sogensue|
WeaIJsurewW Ul SI0jeIouasd burpum 103 jroddns o3y st o103 ‘Ajarjonpoad todo
-[0AdD pUR ‘UOIYRZI[IIN 9DINOSAI pue goueurIojod ‘A)jiqeurejurewt pue ARl
jonpord ‘esnol 9pod 9A0IdWI 0] UWMOYS UA( SBY UoljeIouad welsord ysnoyy

uorpnpoIjuy |

's01d09 poje[el oul IoylIny oqoid 0} pasn oq uwed

Je1[} S9OINOSAI snoLreA 03 s1ojurod YIIM SOPN[OUO0D [eLI0IN) 9 ], "9SenIue|
Suruwreisord [[ews e 10j 19jaidiejul ur Surde)s Ul SSLIR JRYY) SONSSI YY)
Jo sIsATeue po[rejop ' sjuesard pue ‘[ure)ORIDIN PO[RO [WRH() JO UOIS
-9IXd JSIN o[qe[rear A[9a1j e sosn Ter109n) oy, "oo130eid JQIA JO soiseq
91[} SUIULIRS] Ul POJSOIDIUT IOPLAI S} J8 PoWIIR SI [RLI0JN) UO-SPURY SIY T,
‘PojeIousd ore Ao1) Iogye JurNooyp odA) ou aambarx

aI0JaIaY) pue ‘ayes-odA) are sureidolrd pajeIsusS A[[ROIWRUAD JeY) SINSUD
A[[eo1ye)s 0) poulIsep ore sodendue] JSIN 10 sweIsAs odA) ‘A[reuoryippy
‘uorndexe weidord pue uorjeiousd opod swnuni jroddns jey) suorsuey
-Xo ogengur| pauSIsop-A[[NjoIed ‘9sIOU0D YSNOIY) PaAdIydR SI SIYT, AR
-1oua3 s1y} 10j Ajeuad oswrunt e Aed jou soOp eI} dIRMIJOS DLIDUSS Jul
-dofeasp 10] wiBipered e st (JSIN) Sutmweidord oFe)s-1y[NJ *10RIISq Y

npe ‘80 TIpeyR]
VSN ‘X ‘U0ISNOH ‘AJSIoATu) 901y ‘0ousidg reinduwo)) jo jueurireds

BURL PIEM

LsurmumeIsorq
938e)s-1)[NJA 0} UOIONPOIJU] B[IUBL) Y

o0
<



INQ "SWSIURYOIUL UOTPORIISR Pajedr)siqdos JO PBOYIOAO WIIJUILI 9} 9ONPIAI IO
-wreasoxd o) Aoy 09 ST JSIA JO [R0S Arewrid oy T, ‘posn oq j0U [[IM A2(} ‘douRw
-10J10d opeldop SWSIUBYDOW UOIORIJSE 9s9Y) JI ng ‘sweidord o[qeurejurewt
pue 9SIOU0D 910U 93LIM Jouwrureldord o) d[o7] Ued SWSIURYDOU UOIJORIIS(R POOL)

Jswrers8oid JSIA PIIA 9AA O(0 MOH T

"dSTA Moqe 210w JUTUIR] 0] SOOINO0SAI [RUOI}IPPR JO MITAIIAO
JOLIQ ® T[IIM SOPNOUO0D § U000 "19301dI0jul pade)s A1ojoejsijes e Futdo[osop ul
9SLIR 1R} SHUOWOUGOI 9ATJRINII JO SOLIOS ' JO ojdurexe onsifeal & juosald 03 pue
‘(syuewesoxduwr owI)-3UIpulq pue SUIPURY IO0LIS St [ons) I0jaI1dIojul pede)s & Jo
Juowdo[oAdP 9} UI OSLIB JRY[} SONSSI ADY 9ONPOIJUL 0} Y)0Q SOAIIS UOIIDS SIY T,
ogengue] Surumre1sord £0) e 10§ s19je1dIoul page)s pue siejaidiojur pajest)siyd
-0s dI0W JO solIas ® sjussard pue ‘roded o1} Jo pro[Aed [eOTUYDD) 9] SHINITISUOD
¢ uoroeg 1oded oy Jo g9sox oty ur sojdurexe ur A[pejeodas pasn oq [[IM poyjlow
siy T, ‘wreidoid podels e Surdofosop oym sorjdde Aparjyers)r rewweidolrd e yey)
ssod01d ® soanjded poylewr oY T, "SIONIISU0d JSIN sopraoid jer) oFensue] Jurua
-wreisord e utl swrerdord pede)ls Surdo[esop I0J POYIOW POZI[ROPI UR SOGLIISOP
APoLIq g UOI09g ‘PUd SIY} O, 'SOUO poaseq-Io[iduod se JUSIDIo Se 9 oUW} oures
o1} e pue suorjejuowddur ogengue] poseq-lojordiojur se odwIrs se jsowe oq
ued A97) ey} Ul SOl siojardiojur pade)s jo readde [eoroeld oyJ, ‘siojordiojul
po8e)s PInq 03 pasn oq wed JSTN Moy Jo ojdurexs paqrejop & juasord om ‘pua sIy)
OL "dSIN JO SO1Seq 9} I I9PRAI 9} SZLIRT[TUIR] 0 ST [RLIOINY SI) JO [R0F AT,

raded sy, jJo uornjeziuesi %I

"81q © oI SWYSS JeY)
SuUIUreudl Jo 90ULSqe Y} SI I ‘I9YJRI (9INJed] © YONUW OS J0U SI SI[qRLIBA PUNO( JO
SUTIRULI JIRWOINR ‘SN, L WOIJ JUSISPIP o pinom uwrersord pagels oy suru
-UNI JO JoMSUR 973} ‘9Injyded d9[qRLIBA POMO[[R OM PUR POWRUSI JOU dI9M SX 9} JI
1R} J[9SIOY 10J AJLIOA URD Iopeal oy, ‘weidold pageisun oy} £q pojerouss symns
-1 97} 0} poje[al oIe swrerdold poSe)s Aq pojerousd symsol oy} ey Ajyredoid
9[qelIsop AUSIY © Sk J1 MOIA OA\ JoMSUR 9} Sk J 308 oM ‘9A0QR 9p0d pojeld
-u98 oY) UNI oM J "OWII} [Oed JOQUUINU JUSIOJIP © ST T 9IdUyM *°* <- T~ X ung
JUOIOPIP e poonpold 31 oW} UYorS pUR ‘SOWI} 99IY) POIRIOUDS Sem JUOUIIRI)
9p0od ST ‘sjoxoRIg OPISUI <- X uny pey A[UO 9p0od 90INOS O} SeIIYA

€ (T (T (((T +T7X) +#7°X) + €X <= gXUnI) <- g°X uUny) <- X ung)>-

ULI9Y SUIMO[O] 91} 198 oM ‘*<T>" pU® € 0} dA0(q®
uorpouny page)s oy Ajdde om J| "Iomsue o) se ) 198 om ‘T pur ¢ 03 3 A[dde
pue (Uo1OUN] ST} JO UOISIOA  PoSe)sun,, oY) 103 0)) SUOIJRIOUUR ) OSIO oM J]

<Uny> = 8pod JUT <- 8POd JUT <- JUT : [ TeA
firqu ((U<Z. +%X>° (T-U) Y).° <- X ung)>‘ osTe
Z usyl (O=U JT = Z U Y 00X 18T #

:uorjouny page)s SUIMO[[0] o1} Iopisuoy) ‘aanjded aureu [ejuapiode SUIPIOAY

“INDO0 WD UNY 9I9YM 0) SB PIUIRIISUOIUN ST 9 UOISsoIdxo Uy
"SjeoRIg UMO IR} AQ Popunolms A[[eso[ j0u are jer) sadedsiy Urejuod j0uued
<2>* oN[eA o1} Ul UOISsaIdXe 9} :Son[eA JO UOIIOU 9} UL ST SIONIISUOD OM) )
U99M)9( UOTPOUIISTP O, ‘[ROIIUSPT oIk UNY pue odedsy I0J SO oY ], ‘Si1eyorig
Jo 10s Jumpjenwr v Aq peso[ous are sodeosy [[B 9I0UM UOIsseldxe U 10J 2 osn
am ‘eroqe uonejuesard oY) UJ “*<2>° ULIOJ 9} JO SULId) pojasdrig se [[om se
‘sepqure[ pue ‘Sues[00( ‘SI9SIJUI S® YONS SANRA [RNSTL 9PN[OUL URD 2 dNRA © ‘DI9]

D= <o i
2= <o -

:[87] s1onags

-u0d JSIN 90IU3} 913} I0J POT] Je} SeoUd[eAINDo dIse( OM) OIR 9IOY) ‘OpISe Ue Sy

oouareaInbry Jo suorjoN oiseqg €T

“Surde)s Aq 1so[ jou st uoryeinduwod e jo £joyes oy Jyooyd-odL)
Areonye)s 0 Ayqiqe o) ‘sny ], ‘podAl-[[om puUR POULIO-[[oM A[[ROIJORIUAS [I0(
oqe swreldold pojeIouss jey} oINsuo OS[e URD A9} INQ ‘SIOLID OWI}-UOI}RISUSS
opnyoxo sue)sAs odA) aser) wed A[uo joN ([AT] o) sounmnoIqns 9sor) Ul INdd0
[[I4 SIOLIS SUWITHUTLI OU BT} SN SINSSE UeD sofengue] JSIN 10] SureIsAs odA) o1ye)s
‘so[y Aretodwo) SurjeIoussd jnoqe ALIom 09 SUIARY J0U 0} UOTHIPPR U] "OUINOIqNS
Areiqr) Aue Jo jred se uorje[idwios pue UOI)RISUSS dPOD SWIJUNI ST 0} a[qissod
1 soyewl a8endue] Jurrmreidold oY) Jo jred Se S1ONIISUOD 9dIY) 989} SUIARH

6 = 3UT : O TeA
f6q it =0 39T #

:a8engue[ o) oPISINO FUIOS JNOYIIM 9POD
PoYRIdUOS A[[edTUIRUAD 1]} 9INI0X0 Pue o[1dU0d 04 SN SMO[[R (**j * USIILIM) UNY

“(Z+T) % (T+T) uoryeinduwion poLe[op MOU © 0} d SPUIq UOIFRIR[OP SIYT,

‘(T + 1) * (T + T)> = 98pod jut : q Tea
(L g et x®B_"> =q 19T #

:spoyoRIg SUIPUNOLINS 9] JO 3XJU0d 1) Ul odedsiy a3 Jo
juowngie oy} Ur-sumipds, Aq PoAdIyoR SI UOIJRUIQUIOD SIYJ, "SOUO Io3Ie[ JO1I)s
-U0D 09 Son[eA POAR[OP IO[[RWS JO UOIYRUIGUIOD 9T} SmO[[e (**_* uajjuim) adeosy

‘("<G>* + T se yons) suoljerodo ayesun Surpdurelye A[[ejusprooe
WOoIy Iosn oy} sjuaAdId pue son[eA I9U}0 WOIJ SON[RA PoAR[OP SOYSIMIUIISIP 109
-onIysuod odA) opoo oy, ‘'pedA) oq jouued jey} opoo 9onpoid jey} SI0JeIOUST
SUILIM PIOAR 0} SNl SMO[[® 9POD PAJRISUSS d1[) JO odA) oY) SUTUTULIIAD A[[RO1JRIS
‘POIMOSX0 ST 31 UM 20npold PMoys 9pod Yons Jey) onyea o) Jo odA) o) s300fel
JIomIdRI) 9p0d © Jo odA) oY T, '9P0d AUT SI UOIjeIR[IdP Jse] o} ul odL) oy T, odL)
9} UI Poajoopol OSs[e dIe sjoydrIg ‘uoryeindurods o) SUIAR[OP 0} UOIIPPR U]

49



9Insal1 oy T, “xemnod pagels oY) 09 [ © oyew 07 (_ ) J0NIISu0d odeosi oY) osn om
¢ IoT[yRI O PINOTS J[9S)T UOTIOUNJ 81} JRYM N0 [[ods j0U Op 0osTe 9\ “(<- X uny)
JUSWINSIR SUO SOYR]) R} UOIIOUN] ® I0J PO 977} JONIISUOD 0] [SIM am Jer) Aes
suorjejouue O J, ‘suorjejouue Jurdels oYy Ioj 1deoxoe ‘oi0joq gremod ouyep 0}
posn oM jeym se oures o) A[[RIJUSSSO ST UOIJRIR[OOP ST} JRY) 90IJ0N "juomngIe
ST 9IMDOX0 JI pue o[IdUWIod [IM JOTIISU0D UNY oY) jo uorjeordde o) Suryenyeaq

fOrg((<x>"‘g) Tomod) t <- X ung>‘ ' = gIemod o1

:SMO[[0] Sk pojejouue sI gzIemod Jo UOIYRI
-e[00p o, "Tomod JO sosn oY) 9jeIOUUR 0} dARY oM ‘Iemod Juljejouue IojFy
‘suoryendurod pode[ep Jo Suryostd odA)
O1)e}S 9OULIOBS 0} 9ARY P[NOM oM ‘SIONORIE JO Ped)SUl SSULI)S SUISn oIom om JT
‘9I0Joq PIP oM ey} Aem oures o) A[[RIIU0Sso Ul $)oxoRIg 9} OPISUl PUR dPISINO
30q P02 o1} }ootP 9dA) 01 S[qR oI oM ‘OS[Y "OAISILII(OUN A[Ire] oIv pUR ‘WIRI3
-01d TeUISLIO 91} UO SUOI}RIOUUR, Se POMOIA 9 URD SIONIJSU0D FULIR)S oY T,
"A[oyerpowrtul pawnIojtad ST 91 jet) sueawl xomod 0f [[8d SAISINIDI
oY} punore odedsy oY J, "I08ojul Ue jsnl Jo peajsul 1989jUl JO 9P0d € UINJII MOU
om ‘uorssordxo uoryed [drnuu oY) punole sjosdelq SUILIOSUl A oUl] PIIY) oY)}
UO [PURIQ ISIF oY} Ul T PUNOIR S)oyoRIF 1I0SUI om ‘odA) WINIoI ST} Yojyeuw O,
“10809ut 9d A} JO 9p0d B WINJOI [[IM UOIJOUNJ SIY) ‘I980JUl Ue SUILINGSI JO Ped)su]
‘posSuetpd ose st odA) wIngel oy J, ‘Labojur adfiy fo opoo e ‘Ieyjel Ing ‘IeFejul
UR I9SUO[ OU SI JUSWINSGIR PUOIDS A, "SJUSWINSIC OM) SoxR) [[13S UOIOUNJ SIY T,

frg((x ‘1-u) xemod) _t ok X_°>T <- U | ‘<I> <- 0
YITA U YOIewW
= (x ‘u) xomod 291 397

11 Suryejouur Aq uorpouny remod

oY} 96D3s 0} SI Op 0 POdU oM [[B ‘TuR)ORIDIN Sk [ons agendue] JSIN UR U]
jurergoxd
® YONS PINq fi)p213pwioann oM URd ‘0G ‘9sh 03 YSIm oM ey} suoljouny remod pozi
-Teods 10130 Auewr o ARW 9191} S ‘pURY AQ SIY} 9ILIM O} JURM JOU OP OS[® 9\

¢ ixxXx] <- X uny = gxsmod 3eo7

:Aq Apjuemorge a1ow ponduiod 9 URD IomsUR 97} JeT) MOUY
om ‘xemod Jo wonyIUYEP oY} puR JUIp[ojun A[uo 3ursn sy Aq x Surd[drmu
Aq pondurod AJJUSIONJO SIOW 9 UeD JNSAI ) ey} MOUY oM dSNeIdQ ‘pPedy
-IOAO J[RIISOPUN UR ST SIYJ, "SOWI}) OM]) AJOATSINDDI UOTIOUN] O} SUI[[RD SAJOAUL
sfem[e M (x°z) Iemod 3urjenyessd ‘g oq sAemIe [[IM JUSWINSGIR }SI 9} YSNOY)
UoAD Puy " (x°g) siojourered [im uworpouny rsmod o1 S[[ed II X oNJeA dWOS 0}
zxenod Ajdde om owary A10A9 JeY} 90130U Mg "6 SI uoryeinduiod sIyj) Jo JNsoI oY J,

£i(g) gzaemod = Temsue 38T

:smoT[oJ sk 91 A[dde 03 ST Op 09 dARY oM [[B ‘gIemod uordOUNJ oYy} osn O,
"OpIs puey-j1ysLI oY} uo ,<- X ung, juoreamnbo oy £q 31 pooerder pue Ajirenbo
97} JO OIS pueY-1Jo[ oY) WOIJ X Iojowreled [RULIO] oY) AeMme USR]} 9ARY oM ‘OIO[]

fi(x°g) aemod <- x uny = gaemod 38T

:SMOT[OJ S® 41 9JLIM OSTR URD oM ‘9Fensue[ [RUOIJOUN] © U]
fi(x‘g) xemod = (x) gaemod 9871

:uoT1jouNJ Te10ads © dUYOP 07 JUSIUSATOD ST 1 ‘U9IJO Jomod puodss oY) omduod 0
poou om J1 ‘ordurexe I0q -oyeurwar(o sn Aoy [[m JSIN 1eym A[}oexo ST )1 9sTnedaq
“yuertoduwr st Ayeusd eouruniopred SIY) JO 90INO0S 9} JO SUIPUR)SISPUN POOS ®
Surdoread( “A3[etousd 1Y) 10] 0o1id e Aed 0 oARY om 1B} PUY U0IJO om ‘Tomod
ONI[ SUOIOUN] OLIDUSG 9SN 0] JUSIUSAUOD ST T J[IYA\ ‘U Juouodxe oArjesouuou
fiup 03 posrer x 9nduiod 03 pasn 9q UBD 1 ey} Ul ILIDUISZ SI UOIPOUNJ SIYT,

f0((x ‘1-u) aemod) x X <- U | T <- 0
YITA U YOIemW
= (x ‘u) xemod oe1 397

[L] Turen(QeILIN UT UOIIOUNJ OISSB[D SUIMO[[0] 81} ISPISUO0D
om ‘orergsny[r oJ, ‘syndur osoy) Yirm pojeIoosse yIom oy} wrojrad A[pojeodar 0y
sure1801d INO 9SNBD SSOPYLIOAST N ‘USYJO AIoA 98URYD J0U OP JeY) SIvjourered
Jo douesaxd o) st sure1301d OLIBUSS UL PRIYISAO 8OURULIONIS JO 90IN0S UOWWIOD

ojdurexyy o1sse[D V Z°C

“A[30ea1p pordde oq uwed porgewt oY) sIoym o[durexe Is[dwIs ® IoPISUOD oM ‘)SIl
g -1oded S} JO 1501 9} UT POJRIISNI[I 9 [[IM $50001d DATYRIDN SIY T, "SUISR)S 10]
9[qelImns 3SouW ST Je() Weldold o) SUIULIdIOP 0} IOPIOo Ul ¢-T sdols YSNoIy) 9jeIall
09 TNJOSTL ST 9T ‘90190eId UT ‘9SNBIIQ PIZI[BIPI 9] 0} SA0(E POYJOUL 9} IOPISUOD AN

suorejouUny SUIse}§ + WeIldold [RUOIULAUO)) { = WeIS01J paselq .i

:e8o[s oY) Aq pazLIewuIns aq ued ‘fzg/ suoyniouun
poydzo ypm buswwnibord 26v3s-13nws pa[[ed ‘9A0qe POqLIOSOP POYIoW Oy T,

‘ooueuLIo}Iod POIISOP 97 SOASIYDR 1 1B} SINSUS 01 PIIsd) d(
uoy} Aewr wrersoxd pogde)s oy T, ‘wreidord o) Jo suoryeinduiod SNoLreA o) Jjo
I9pIOo uoIyenyeAs o) AJrads A301dxe 01 PeONPOIIUL oI SUOIJRIOUUR FUIFRIS ¢

‘2] buruoourbus iy

-bupulq Se WMOUY| ST 31 IO M UOTYenead Terjred Jo 1x9U09 oY) Ul pajesIISoAUl

ATySnolot) usaq sey 31 ‘A[9reuniioq ‘JSIA QA1 pIemo) dogs [ed111I0 9q URd

dogs sty T, "seangonags viyep sy pue wersord o1y) jo sjred swos | SuLI0)oR],, I10J

Poou & 9)eOTPUL AR SISATRUR SIU T, "IOUURI Pade)s © Ul Posn o Ued A9Y) jer)
9INSUS 0} PaIpnjys are weldold oY) JO SOINJONI)S-RIRD PUR UOIIRZIURSIO 9, G
‘Poa3sey pue ‘pojuswe[dul ‘podofessp st wreisord o8e)s-o[8urs T

:SMO[[0] Se Po(LIDSp o ued swrerdord JSIN SUIP[Ng JI0J POYIOUW POZI[RaPl Uy

sureiSo1d JSIN Surp[ing Ioj poyRIN oIsed V  T'G

‘swreIdord o[(RSNAI SI0W pur
[PAS[-IoySIY 931Im 07 siowmeIdord mofe [ jroddns yons Suraey jery st odoy

50



:SMO[[0] Se pouyep 9g Ued & uolsseIdxe ue I0J Iojordiojur ue ‘(A[eAry
-0odsal ‘Aus I pur Aus s1djourered [RULIOL 91} 9 [[IM 9ST[}) SON[RA 0} SOUIRT UOT}
-OUNJ puR SoN[eA SUWIIUNI I8} O} SOWRU S[(RLIRA SUIPUI] JUSTIUOIIATS U USALK)

Jorexdroquy ojdwig Vv €°¢

(2UT <- 2UT) <- SuTIIS : QAUS]T qUT <- SUuTIls : QAU

:se yons sadAy oygroads s1our o) 09
PpojerjuR)Sul o1e sodA) IT) USTM USAD ‘SIUSTIUOIIAUD JO SPULY [0 PUSIXD 0} 1X8
UOT)OUTJ SUIRS O} dSTL 0} STL MO[[R OS[® [[IM J] "0AUS JUSWIUOIIAUD S[(RLIRA [RI)TUI
oY} St oures 9Y) A[30eXd JUIOQ SB QAUST JUSUIUOIIAUS UOIJOUN] [RIIIUI 9} dUYIP
0} ‘orduwrexo 105 ‘sn smoqe wsiydiowA(o ‘sodA) ogroods orowr 0) pojerjuR)SUL
Ioje[ oq wed Ad1) et} sueow SIYJ, ‘poyrpuenb Afesmamm Ajordur oIe q, pue
e, se yons so[qenrea odAT, -ompdiowdjod axe suorjouny oIy} [ jo sodA) oy,

£ Aue esTe A uweyl £=X JT <- £ UNJ = A X AU® 3X® 38T

(% d¢ <= B¢ <- Q, <- B, <= (d¢ <- B() :@ 13Xd® x)

0AU® = QAUSF 38T SOTX OSTeI <- X UNJ = QAUd 38T

(* 9, <- & AUBT ‘QAUS x)

soyTi uoradeoxs

:3UIMO[[0] 9} ST SJUSTIUOIIAUD [ONS JUSWO[dWI 0) POl om
[V "JISWUOIIATS [RUISLIO 9} Ul juowngIe sji dn sjoo[ I ‘OsImIoyl() "A SUINIOI
9T ‘08 J] "X Se ouIres oY) ST JUSWINGIR SII JI 99S 0} 1597 JSIF YOIYm (TOIoUNy ©)
JUOUIUOIIATID MAU B UWINJoI AJdUWIIS oM ‘A ON[BA © 0} X JUWIRU 91} WOIJ UOIJRIIOSSE
e M (worouny e asnl St YoTm) JUSUIUOIIATD 1) PUSIXD 0 Juem om JT “(SeqTL
91 TR0 S,99]) uo13dedXo Ue OSTRI [[IA oM ‘JUSUWIUOIIAUS 9] UL J0U ST J1 PUR S[eLIeA
® dn 0O oM JT "SeN[eA 0} SOUWIRU WOIJ UOIOUN]J © S pajuswo[dul AJJUSTUSATUOD
9 UBD JUSTUUOIIAUS UR YONG "JUSTIUOIIATS TR JO UOTIOU © POl [[Im 9Fen3ue] sy
I0J I930IdIoful Ue ‘Son[eA IO UM SOUIRU UOIDUN] PUR 9[(RLIBA 9)RIDOSSR O,

sjumuoJIIAUY C°Q

‘pojeIauad Ueaq Sey| 9913
xe)uhs joeIisqe ue yons 1o9je suadder yeym U0 SNOO0J om ‘UOTIPIAS SIY JO )59I o1}
U] "eAOqe 91} S® YOns saI) Xejuhs jorijsqe sonpoid pue swrersord yons jo suon
-equosordal [enjxo) ayey ey} siesred pIq 0} pasn oq Ued 2oL pue X9 [we)()

((0T 3uI ,30®7,) ddy
‘I
(CCC((T 2uI‘,x, Tep)qug ‘,30eg,) ddy)
‘uX,Iep) T
‘T qur
“uXy Iep)ZFT CuX, fu30eIy)
uoTqeIRTO9(q]) WeIiSoid

op029314q seonpoid uonsoduod oY) ‘Iorduod
9p02934q oy Sulsn ore om JI “IO[IdUIOd SPOD dAIFRU [WRH(RIDIN U} Sulsn e om J] .

:SMO[[0] sk pojuasardor A[psouod oq urd ()1 03 91 sorjdde uoy) pur
uorjounNy [RLI0)OR] oY) souyop Jey) werdord [ews © ‘sod£) vyep ar0qe oy SUIS()

dxe x 3STIT Jop Fo weiSoxd = Soxd adfa
dxe x Sutiys x Sutaazs Jo uoTjeIeToeq = Jop odLa

dxe x dxo x dxo yo zyr | dxo x dxe yo atq | dxo x dxe Fo Tny |
dxe x dxe jo qng | dxe x dxe Jo ppy |
dxe % Sutaas jyo ddy | Sutags o xep | aur jo qul = dxo adfy

:0d Ay eyep Surmor[oy oy
sursn [ure) () ut pajussarder oq uwed odengur| SIY) Ul SUOISSAIAXo JO XRIUAS oY T,

xejudkg T1-'¢

*[0T] eur[uO O[qR[TRAR ST UOI}DOS S} Ul POCLIISOP
suorpejuowo[duwl oY) 0] 9p0od 9ja[dwod oY T, "JSIN 0} UOIJONPOIJUI UO-SPURY ©
IopRrol o) OAIS 0} posnh oIe siojoldiojul pode)s pue siojordiojur pejesr)siydos
aI0uW A[3UISBOIOUL JO SALISS | "SUOIJOUN]J SAISINOSI PUR ‘S[RUOIIIPUOD ‘OI}oUIILIR
Jo8ojur sjroddns ogengsue| SIyJ, "3UTT [[€2 om jey) ogengue] Surmersord Loy e
Jo uorjejuowddwWl oY) S03eSIISoAUl UOI100s SI) ‘yorordde siy) 9jeIIsnyl qf,

"oP0o auryoew seonpord pue surerdord TG soxe) yey) UOnOUNS ©
90 UL ST J09JJ0 [B10] 91} ‘JONIISU0D UNY S [ure)()RISI Sulsn Aq ‘wayJ, “([ue)Q
ased ST} ul) aengue] 150y oY) 03 TS Y WOIJ L0IDJSUDL] B A[OATIONNO SOTI0ID(|
Iojardragur pase)s o) asnesaq o[qrssod st siy T, “Io[rduod ® Jo jer) 0} o[qeredurod
d0uRULIOLIOd SARY ST} SUIES A} JR PUR YIIM PajIR)s om Iojardiojur oty se ojduats
se o uerd s1vjardisjur pase)s yong waga.idiojur pabnis v 193 09 91 98R)S UL} pUR
‘98engduel e 10§ 19j01dIojul uR SUIILIM ISIY AQ JIR)S URD oM ‘g UOIJI9G UL PIUI[INO
poyjeu o1 3uIs|) ‘s19901dI0JUl Ue} JUOWD[dWI 0} 9UWT) dI0W dPNIUTRU JO SIOPIO
300} pue osrIedxe jueOYIUSIS palnbar A[euoniper) oaey SIoIdWod Jng ‘seuo
pajerdisjur uey) 101Se] 9PNIIUSRU JO SI9PIO U0 1€ suoljejuswadur parduro))
~1o[idwoo e £q 10 19jo1diojur ue Aq pojusweiduwil og urd ogengdur| e ‘oiduwexo
104 ‘sAem jo Ajotrea ' ul pojuowoiduwil o¢ uweo soenduer] ‘[p] (sTS) soSenSuer
oymads-urewrop jo uoryejuswo[dul oy} St JSIN I10J uorjeordde juejrodur uy

saojoadaoquy padels Suis)) sTS( Surjuowsdwy ¢

‘uorjouny remod OLISUSS dY[) SuIsn
JO PeIYIoA0 QWIIUNI O} 9JRUIMII[D 0} SN PIMO[[R SIOTLIJSU0D FUISe)S oY, ‘puey
Aq uorjouny poziferoods o) U9YILIM PRI oM [SNOY) Se Unl [[im 91 ng ‘gremod
JO UOIYRIR[DOP )SIY 97} ONI[ A[}ORX0 9ARYD(Q [[IM I ‘SNYJ, "X*X*x] <- X UNJ 9q 0}
puey £q,, 91 pougop pey om JI SB A[10RX0 SOART[D( UOIJRIR[IOD S} SUIRN[RAD JO

—
wv



"A8010uy099 STY) Jo 9d00S o1 JO SUIPURISIOPUN SUL{IOM
® IopRaI 91} SOALS SIU} ey} odoy pur ‘op ued JSN 1eym Sururedxs jo yoeordde
[eoroeId 2I0W dY) a¥R) IA\ ‘sjuawnsIe AJIAISSoIdxe [ROTUYDA) I0J Posul S} JO
asnrI_( ‘YMOLHIP ST Op jouued JSN 1RYM SulZLIsjorIey)) "sosengue] Surmmrridord
o1ysieal 03 JSIN Ajdde ueo om jey) MOYS 0) PodU ST YoIedsod ISYIINJ JRY) pUR
‘onstduars o9mb st ojdurexs oaoqe oyy jey) purwr ur desy 03 juejroduwir st 9]

“I09e[sueI) ® SI Ioje1dIojur padels

[0z61] 10v3

PO[OO0TIOA0 UD3JO Jnq o[dUIIS B 0] 9SLI SOAIS SIT T, ‘swreidold [ure)()eldy seonpoid
pue so9I1} XeJUAS j0RIJSCE SOR} e} UOIOUN] € SI Iojo1diojur pade)s oy,

Tae)HO urt %T«O@.ﬂ@ urexdoxd o[} U9}}LIM PRY oM

JT se soueurrojrod aures o) A[joexe sey wersord sy suruuny ‘wersord sygroeds

187} I0] pPURY AQ UOIILIM DARY P[NOM M JRY) OPOD duwIes 9} A[30eXd SI SIYT,

"<(0T ¥) UT ((F - X) F) * X 8ST® [ WdY3} O = X JT <- X UNJ = J D8I 337T>"

Juewgery apod
SUIMOT[0] o1[3 Yor( 198 oM ‘QAUST PUR QAUS SjUUIUOIAUS A)jdumio o) pue (eaoqe
uoAl3) o[durexo [RLIOJOR] OY) JO 09I} XeIUAS jorIisqe o) o) gressd Ajdde om I

"<(("<I>" TS AuUSI 3x9) Aue ((9°‘rr)weidorq) greaed) _* ur
(("<F>" 1S Auey 3X9)
("<X>" 7S AU® 1Xd) o gIeAd)_ ' = X J O8I 381>
<- (9°Ta::(19°Cs‘Ts) uorqeIeTds9(q) weidoid|
AUST AUS © gTeAd <- (9°[]) uweiloxg
yata d yojeuw
=nAuay Aue d greasad 281 38T

(% 9pod uUT <-
(ePOD (3UT <- 3UT) <- BurIys) <- (°pod uT <- Jutays) <- oad : greaed x)

‘< (AUBF AUS go ZTBAd)_° OsTe
(AUSF AUS go gTeAd) _* USY3
0=(AUST AUS T3 gTBA®)_* JIT>' <- (£9°C9°1d) ZII |
‘< (AUBF AUS Zo gTBAd)_° /(AUSJ AUS [0 gTBAd) _'>° <-(Zo0°T®) AT(Q |

‘< (AUSI AUS o gTead)_ ' (S AUeI)_ ‘> <- (go‘s) ddy |
S AUD <- S Jejp |
“<T>* <- T aul
3TN S YdJBeW
= AUSJ AUS © ZTBA® 29I 39T

(% ®POd> 3UT <-
(9PO2 (3UT <- 3UT) <- SuTIls) <- (d9pod uTl <- Jurays) <- dxe ZTRAD %)
:SMOT[0] S® UOIJOUN] 9A0(R d1) SULIR)S
Aq peproA® ST PesT[IoA0 oY, “uonejuawe[dwr ue yons Sursn 10j Aed 0) pey oaey

PInom am A[[eUOI}TPRI) T} PBYIDAO 9oURULIOJIOd 9} 9)BUIII[S OS[e pPUE dA0(E
uaAIS uorjejuaTa[dl 8} JO AYIR[D pUue SSouasouod ayy doay 0} sn smofre JSIN

pade)s J9joadisjuy o[dwiig oYL, ¥°€

“OWII]-)URISUOD 10U dIe Uoljejuate[dwl o ur sdnyoo] JUSWUOIIATD
‘A[[RUOIYIPPY "UOIJRN[RAD SULIND 90I) XRIUAS j0RIISqR o) SsosIoarI) A[pajeadol
Iojo1dIoyur o1} YRy} ST SIY} 0] UOSLAI UTRUI o1, "Te)() Ul A[30a11p o[durexs sIy)
U9))LIM PRI oM JI URT[} ISMO[S Soull) ()Z JNOJe SUNI 1 JRY) PUY [[IM oM ‘DAOqR
UoALS o[dureXe [RLIOJOR] O1[) 9)RN[RAD oM J] *UOI}IRIJSqR JO 1S0D YT, :W[qOoIJ

"ouI} JO JUNOWe 1I0Ys ® Ul suoljejuateidur yons dojossp ued
IoouIduo dIemijos e jer) 100dxo 03 o[qruoseal st J] ‘sodendue] Furwrersord jo
a8uel opim e AJ0ads 0} pasn oq Wed YPIYM ‘sorjurtes Sulkjoeds Jo o[4)s [euor)
-eJOUDP 9} PIO[LD ST JeYM ASO[d 94INb smor[o] s1ojaidiojur Surjtim jo o[£)s STyl
‘A[[RUOIYIPPY "POINDSXe aIr A9} Usym oonpold pnoys ogensue| sy} Ul SWeIs
-01d yeym Jo uoreoyoads 9sou0d pue 939[dwod © ST 10301dI9ul dA0qe 9T,
‘SHUOUWIUOIIAUD UOIJOUNJ PUR S[(RLIBA [[}O( UO 21X UOIJDOUN] UOISUS)XO JUOUIUOIIATD
oY) oSN om oIoUYM sodr[d 9oI() O} 9J0U 0 DAIONIISUI OS[R SI J] "SUOIIRIR[OIP
uorjouny Jo Apoq oY) 191dIojur 0} [TeAd ST OS[e oM JeY) JON 'SUOIJRIB[IDP JO
18T 97} 191dI99Ul A[OAISINIDI oM ‘DSIMIdYY() "wreIdold a1} Jo APOq 91} d)en[esd 0}
TTeAs asn ATdwrts om ‘([]) Ajdure ST SUOIYRIR[IAD JO ISI] Y USYM ‘UOTIOUN STY) U]

(F 1S AuaI 3x9) aus ((9°‘T2)wexdoiq) fressd ut
(F TS AueI 3X0) (X S AU® 91Xd) & J[BA® = X J DaI 38T
<- (9°Ta::(19°Cs‘Ts) uorjeIRTO9(q) weidoid|
AUST AUS © [TeA® <- (9°¢[]) weidoiq
yatn d yojeu
=AuaJ aue d jTeaad 28I 38T

(* AUT <- (QUT <- AUT <- BuTils) <- (3UT <- Burtias) <- Soad : pTenad x)

:SMO[[0] se swrigoxd
pu® SUOIRIR[I9P IO} 1999I1dISjUl 97} dUYIP O} POsSh 9( MOU Ued I19391dI9Uur SIY T,

(AuUSJ AUS go TTeAd) OSTO

(AUSF AUS g TTeAd) UYL
0=(Auej AUS To TTeA®) JT <- (g0°Z2°1®) ZJI
(AUSJ AUS 7o TTeAd)/(AUSF AUD [d [TeAd) <- (Zo°T9) AIQ
(AUST AUS go TTeAd)x(AUST AUS [o TTRAD) <- (go°Td) T
(AUST AUS go TTeAd)- (AUSF AUS [d [TeAd) <- (Zo°T9) qng
(AUST AUS 7O TTRA®)+(AUSF AUD [0 [TeAd) <- (Zo°T9) PPV
(AusI Aus go TeAd) (S AULI) <- (go‘s) ddy
S AUD <- S Jej)
T <- T 3ul
Y3TA © yYdjeuw
= AUSJ AUS® © [TeAd® 20X 39T

(% 2UT <- (QUT <- JUT <- SUTIIS) <- (UT <- Suraas) <- dxe : [TeA® %)

52



‘< ((PuUoN) <- ouoy |
(X 3) < (%) euwog
UaTa ((0T) °wog) yoiew)
ut ((PuUoN) <- SUON |
((euoN) <- ~ |
(((4 % x)) suog)
<- ((£) swog ‘(x) swog)
yaTa (((dUON) <- dUON |
(X F) <- (x) oumog
qats ((duonN) <- |
(((£ - x)) ewog)
<- ((£) swog ‘(x) omwog)
UITA (((1) PWOS) ((X) oWOS)) UoIem)
yoageu)
“((x) ewos))
yogeu)
esTo®
((1) ewog) uwdyl (0 = x) IT
<- (x) swog
UITA ((X) ewos) yo3ew)
<- X ung
= F 09I 30T7>"

:9p02 PoJRISOUSS 9] JB YOO oM UdyMm juaiedde souI0d9q 3509
QWITUNI S} JO 90INOS O, "SUI[puey IOL® OU PeY Jel} IojoIdIojul pose)s 1Sy
oY} UeY} IomO[s sowl) § A[eordA} st 1ojerdiojur poSe)s Sy} Aq pojeIousld opod
Jo eoueuniopted oY) ‘A[pjeunjiojun -Suijpuey JOLId JO }S0d OYJ, :WL[qOId

‘<(PUON <-  ouoy |
(AUST AUS g8 pTensd) -
asTo
(AUBF AUS go pTers) -
usYl 0=X JT <- X OuWog
YITA (AUST AUS T HTeAd)_° UDIeW)>' <- (£9°Co°T9) ZIT |
"<(duoN <- 7 |
(£/x) owog osTo
ouoN uey3l Q=L JT
<- (£ swog ‘x swWOQ)
YITM ((AUSF AUS go HTeAsd) -
‘(AUST AUS o PTRA®) ) UYDIBW)>" <- (ZO°T°e) ATQ |
"<(duoN <- 7 |
(£+x) omwog <- (£ swog ‘X owWOG)
YITA ((AUSF AUS go HTBAD) _°
‘(Auey AUS T FTRAS) ) YOJew)>' <- (Zo°Te) PPy |
‘< (duUoN <- suopN |
X (S AUSJI)_" <- X 9UWO§
YITM (AUSF AUS go HTeA®) _* UYOjew)>' <- (go‘s) ddy |
"<(S AUD) _* BWOS>" <- S Iep |
‘KT 8WOS>" <- T Ul
YITM © yYojeu

-k

= AUSF AUS © PTRA® D01 39T

(% opod> (uotado qur) <-

(epod> (uotado UT <- JUI) <- JuTIsS) <-
(epod jutr <- Butaas) <- dxe pTRAD %)
:Sp[eIA £TRA®
Surde)g SuIjes pose)s oY} SI JNOR 9IRd A[[ROI oM JeUM NG ‘[RULSIRUI ST SYOOTD
ons SUIppe Jo peayIaA0 souruLIo}Iod oY) ‘I9ja1dIojur pageisun o) 01 pareduro))

(euoN <-  ouop |
(AUSF AUS g0 gTeAd) osTe
(AUSF AUS go gTeAd) UeUl (=X JFT <- X ouWog
YITM (AUST AUS O gTRA®) YdJBW) <- (€9°ge‘19) ZII |
(puoN <- ~ |
(£/x) swog osT®
euoy uweyy 0=£ JIT
<- (£ eswog ‘x awWOg) YITA
(AUSF AUS go gTeA® ‘AUS AUS o gTRA®) UDJew) <- (go°Te) AT(Q |
: (euoN <- ~ |
(£+x) owog <- (£ swog ‘x ewog) YITM
(AUSF AUS go gTeAd® ‘AUS AUS o gTRA®) UdJew) <- (Zo°Te) PPy |
(PuUON <-  ouop |
X (S AUSI) <- X ouWog
YITM (AUSF AUS go gTeAd) yojew) <- (go‘s) ddy |
(s AuU®) BWOG <- S Iep |
T swOS <- T 2ul
UaTA ® yoseuw
= AUSJ AU® © £TRA® 20X 39T

(x uwotado aur <-
(uotado quUT <- JUT <- Suriys) <- (UT <- Buraas) <- dxe cTRAD %)
:123exd Ioqur
O} Ul dIOYMAIOAD YIM Jeop pue pojededoid oq 01 oARY [[IM SON[RA [ONS ‘MON

‘‘e, o asnr | suoy = uotado ®, odfa

:odAyejep prepuels SUIMOT[O] oY)
oS [[IM oM ‘SIU] Op QT, ‘A awog Aq pojuasardor oq mou [[m A A(durs oq 03 posn
Je7} sonfeA Iensoy ‘pouriojiod 9g J0U P[NOD UOISIAID Y} JI SUON onfea [erads &
WINJOI PUR ‘UOISIAIP ® d10Ja( JDoYD © urrojrad 01 1oje1disjur [RUISLIO INO AJIpout
PInoMm om ‘9sed ST} U] “SUuI[puey IOLId ISAO [0IIUO0D IOUY 9ARY 0} juem A[qeqold
om ‘we)sAs 103831q © Jo qred st 1ofordrojur o) JT ‘U0I}deoXd 0I9Z-A(-OPIAID ® dSTRl
uRd PIYM ‘UoreIddo UOTSIAID 91} sosT I9jardIout oY) Jo uoryejuswsidur [eursLIo
9T, "sul[puey] 10119 ST soSengur] Surueisord Jo 8In)es] o[qeIIsep A[[eIduas Y

"SUOIJeN}IS YONS Ul Pasn 9q Ued Jey) sonbruyoo) jo adues opim o3 jo ajdurexo
UR OAIS [[IM oM ‘USTJ, "S)NSal AI0)ORISI)RS P[OIA SARMIR JOU S80p Jojardiojur ue
JO SuISe)s J00IIp MOT[ MOTUS MOU [[IM am ‘OFengue] o[dwexs INO 0} SUTLINY

Surjpuel] JoiIy G'g

53



AUSY AUS T QTRA® <- (ZO°T®) ATQ |
((euoN % <= ™ |
(<€, + x_°>" swog) ¥
<- (£ omog ‘x swoOg)
Y3ITM (S°I) ydjew <- S uny)
AUSI AUS gO QTeAd

<- I uny)
AUST AUS T QTRAdD <- (ZO°19) PPV |
(duopN ¥ <- auoN |

("<X.® (S AUSI)_'>' dWOZ) ¥ <- X Ouog
YaTA I YOojew <- I Unj)
AUSI AUS go gTeAd <- (go‘s) ddy |
((s Au®) 2wog) ¥ <- S Tep |
("<T>" 8wog) ¥ <- T 3ul
Y3TA © yYd3euw
= ¥ AUSF AU® © QTRA® 20X 38T

(x ®pod q, <- (@pod q, <- uorido 8pod 3UT) <-
(9POD (QUT <- 2UT) <- SUTIIS) <- (9POd UT <- JuTrirs) <- dxo : gTeAd x%)

:SMOT[0] S® Page)s o ued I9jardisyur G0 oYy ‘refnorjred ujy -1ojerdrojut
9[£)$-10011p ST} UI OP 30U P[NOd oM JeY} SUIYIOUWIOS Op URD oM Je(} Puy om ‘Iojo1d
-IOJUT MOU 91} 98e)s 0} AI} oM UM INg "ouo snoiadid o) Uey) d9sIiom 10ej Ul
st 10je1dIoqur §q0) oY) jo oourwrioprod ‘ojdwrexe 10 owDs 2y7 10U OIR SWYILI
-03[e 0Mm} 91} JeY} 90U JNg ‘UoIpeIUIWI[dWI 9[A}S-100IIP O} SB A}[RUOIIOUN]
awres a1} 308 03 uoryejuoweldwl §J0) Y} osn Ued om ‘Surljes padejsun oy} uf

(ox0z"£qTAT(Q OSTRI <- SUON |
X <- X owog uotr3ouny) auey aue d gyressd
= auey aus d gyreaad 3eT

(* 3UT <- (QUT <- 3UT <- SuTrils) <- (3UT <- Suriys) <- Soad : greaad x)
¢foxez~£q AT uotadeoxe

M (F 1S AueT 1x9) Aud ((9°‘Ta)uweadoxd) gyressd ut
¥ (F TS AUSI 3X9) (X S AU® 1X9) JO GTBA® = X J 20X 39T
<- (9°T3::(19°gs‘IS) uoTjeIeTd9q) weIdoid|
Y AUST AUS O GTRA® <- (9°[]) uweiloid
yatn d yojeuw
= ¥ auey Auo d gyreaad oex 38T

(¥ 3UT <- (3ur <- uworado 3ur) <-
(2UT <- 2UT <- Sutiys) <- (UT <- Sutiys) <- Soxd : gyTessd x)

((eUON ¥ <= |
((£/x) omog) ¥ osTo
suoN ¥ uweyl 0=£ 3T
<- (£ smog ‘x swog)
YITA (S°I) YOJew <- S uny)

AUST AUS gO GTeAd
<- I unj)
AUST AUS O GTeAd <- (go‘T®9) ATI(Q |
((euoN ¥ <- 7 |
((£+x) swog) ¥ <- (£ swog ‘X swWOS)
Y3ITM (S°I) UYd3eUW <- S Uunjy)
AUST AUS gO GTeAd

<- I unj)
AUST AUS O GTeAd <- (Zo°Td) PPV |
(PUON ¥ <-  ouoy |

((Xx (s Auey)) owWOG) I <- X OUWOY
YaTA I YDJew <- I UNJ)
AUST AUS gO GTeAd <- (go‘s) ddy |
((s Aud) awog) ¥ <- S Iep |
(T ewog) ¥ <- T 2ul
U3ITA © UD3IBuW
= ¥ AUSF AU® ® GTBA® 290X 38T

(x ® <- (8 <- uwotado 3ur) <-
(3UT <- JUT <- Sutaias) <- (3UT <- Jutays) <- dxe : gTers x)

:0p0d FUIMO[[0F 21} seonpoid
prm ‘[g] (§dD) o141s Surssed-uoryenuriuod ur 1042Id Il 81} 9)1IMDI 0] ST UL
-oaoxdur auIly SUIPUI] SAIID8e duo0 ‘o[durexs aA0qR 9Y) JO 9SkD oY} U] "Surse)s
19339 MO[[® 0} SI UOI}RULIOJSURI) ST} JO [ROS Oy T, "Sulde)s oIe om jer) weisord
9} JO UOIJRULIOJSURI) ' A[[RIIUSSSO ST 9] *[L] oInjelolr] uoryenyess [erpred oyj ul
JuowanoLduwr 2wg-burpulq & Pafed SI yeym Aq paprose oq ued woqoid 9yJ,

“JOTLIJSUOD AT O} JO 9SN ® UTRIUOD J0U OP Ko7} J1 woAd swreidord [[e jordrojur
om Aem o) $1090 pue ‘19301diojur padels ooym oYy jo odA) 9y) sjpoepe SIYJ,
‘ON[BA SWOZ ® IO SUON ® WINJOI P[NOYS UOIOUN] o) JI SUIULIOIOP A[9)eIpotuul
JoUURD oM ‘)NSOI & Sy 'S1ONoRIE 9SOY] I0J SUIP[ING oIv om o[Iym =K 1801 o)
uLrojrod jouued om ‘sjexoRIg OPISUl punoq st £ osneosoq ‘remoryred uy "ATq JO
uoryejardiojur oy ut sreadde jer) juowele)s IT o) ST wo[qoid 9Y3) JO 90IN0S YT,

sjuowaAoadwi] swr}-3urpulyg 9°¢

‘9p0D pojeIaUS3
9} WOJJ POJRUTI ST UOIeINdUWOd AIRSSOOUUN [[€ e[} UTRLId 9( ISAdU Aeul
am ‘sisATeur ue gim ‘Apjuejrodull 910N ‘SISATeur o) Sururiofred Ul pue SyosTp
Aressodouun 959y} SUIjRIOUSS UI [J0(Q POISEM OUIL) ) 9ARS PINOM 1T oov[d 1sIj
91} UI 9POD JUSIOYPOUL [oNS SUIPRISUSS PIOAR URD oM JI JNg ‘SISATeur Jurssedord
-o1d & Jurppe A[ureirdd s1 wo[qoid & YOS 0} UOMN[OS dU() ‘SUOIIN[OS-JTeF

‘peyojewt Sulaq anyeA 1) JO ULIOJ
11011dX0 91[) AQ POUTULIGOP ST YO 1BW AI9AS U 9y} oM [DURI( YIIYAA JOU IO sonfea
1odoid ore yjym Suryerodo aIe om SoN[eA 9Y) JI 995 0} SUINOAYD oIr om uorjeIodo
AIoAd e 9sTeO9(q ‘9I0JoC UBRY} IOM SIOW YONW SUIOpP SI 9p0d pajelouss oy,

54



uoredI[dnp oy, "90UO0 PoLINIdO0 ATUO UOIjdRIIqNS oY) ‘IojoIdIojur page)s 18Iy oY)
JO 3[NS9I 9} U "OPOD PIJeIdUIF oY} Ul SOUWIT) 991 SINII0 T-X ULIDY 9} JBYJ 9OTJON
‘uorjeordnp opoo :03 uorjuelje Aed jsnur owwrersord 98e)s-1}[Nul oY} 'Y} SNSSI
quejroduur ue no syurod os[e 1oje1diojur isef oy [, uoryeddn( sapo) SUIpPIOAY

"SUOTYRIDL OM) AI9AD IO0] POPaaU SI [[BD UOIOUNJ 9UO AJUO 9snedaq ‘Iajeidiajur
paSe)s 9811y o) Aq peonpoid jey) uey) Iajse] aq 03 pajoadxe 9q ued SpOd SIYT,

'<(0T ¥F) ut
(CCCT=(T-%)) F)*(1-%) osTe T ueyl (0=(T-X)) FT)*X)
osTe
T wdYl (0 = ¥) It
<- X uny
= J 00X 3°0T>"

:SMOT[0] s® ST ojdurexa [eL1030%] 91} I0] PajeIauad oapod oY ],

"<(((C <L, I>' <- £ uny) TS Ausy 1x9)
Aus ((d°T2)wexBoxg) ,LTessd)_ - ur
("<x>" ("<£." 1> <- £ uny) Lpoq T 3eadex
ut (O IS AUSF 9X9) (X gS AUS 3Xd) o ,TeAd
= x 3o fpoq 1°T)_"
= X J 00X 397>
<- (9°Ta::(19°Cs‘Ts) uorqeIeTds9(q) weidoid|
AUST AUS ® JTeAd <- (9°[]) uweiloxg
yata d yojzeuw
=nauay aus d ,Teaad 281 38T

(% ®POD QUT <- (8POd JUT <- OPOd JUT <- JUTIIS) <-
(epod> qutT <- Jurays) <- Joad : ,Tenad x)

(x ¥ (7-u) qeedax) F <- X UNJ OSTe J ULY} (Q=U JT
= 7 u qeadax 281 39T
(x B <- B, <- (B, <- ®;) <- 3ul jeadax %)
(AUSF AUS go LTeAd) S AUSF <- (go‘s) ddy |
1deoxe ‘ZTeA® Se owes oYl SOSEBD 1S0W
YITM ® YdJew
= AUSJ AU® ® JTeA® D8I 38T

(* 9POD UT <- (PPOD JUT <- 9POd JUT <- JUTIIS) <-

(epPod> quT <- Surays) <- dxo : LTend x)

:SMOT[0] sk I99a1d1ojur pade)s 1S1y oY) ojul 9yeIodioour o) Ases
SI STYJ, "SOWI} JO IOQUINU POXY € IO0J SUOIJRIL[OIP UOIOULJ POFUN 0} SN SUIMO[[e
Aq st 199399 op sn d[oy ued JSIN UOTUM UI Aem du() ;19939 Op oM Ue)) ‘sureld
-01d pojeIousS WOI] YIom ATIesseoouun SUljeulUWI[d U0 PISNOIO] 9ARI oM Ie] 0F

Surupuy pofjoIuo)  L°g

‘[8] Arsnotorpn( pasn oq SNUI TUOTSIOATIOD
Sdp ‘sny, ‘(uoryeosrydnp apod A[qissod pue ‘ofe)s 9s1y aarsuadxe A[reuoryeindurod e

se yons) sofejurApesIp oARy Ued S opul wrerdord B SUIHILAUOD jel) SueSW SIYJ,

"<((Z / 0T) ¥) osTe ((0xez £qTATQ) @sTeI) Weya (O = g) FT I
(((FT - %) F) % X) osTe T UsU3 (0 = X) FT <- X ung
= J 00X 39T>"

:9p0d SUIMOT[O]
o) 108 am ((Z/0Z) 2o'F Ujm o[durexs joej o) Jo Apoq o) Ul 9pod oY) soe[dor
am J1 ‘Aes) suorjerado UOISIATP 9sT am USA\ "UOIyeIodo UOISIATP 91} 9ST J0U SP0OP
surjordrojur ore om wrersold o) se Suol se I19391dIoul JSIY Oy} WO J0T oM
JeUM SB OTIeS o) A[}0RXD SI 1R} OpOd SojeIdUaS IojordIojur Q) pasde)s oy T,

o soury ordiynu
pordde pue pejeostidnp psspul ST UOIIRNUTIUOD 9 ‘IojordIojur page)s o) oY) Ul
N “TULUID)R)S ST} 9JRN[RAS 9M UM USR]} I9AS ST [OURI( SUO AUO I1( ‘(Youelq
T[ORd UT 9OTO) 901MY) .4NII0 SIOP UOTIRNUIIUOD 1T, :AT( 101dIONUT 0 PISTL JUAUIIIR)S
IT O) Ul UAS dSRD dY[} ST SIUY e} dI0N "90u0 A[joexs porjdde sAemye s1 uoljen
-UIyuoo 91} ‘I0301dIoqul G ) Pose)sun o] U "JUsloIe)s IT Ue JO SOTDURI] 9Y) UL
uoryeindmwos o) Suruiofrod I0J [RIIUSSSO ST YOIYM ‘sowry o[dIjnul UoIpenurjuod
o) SurArdde are om jJey) st wrersord G40 © SUISe)S USYM AR oM Je() SFejueA
-pR RIJXO 9Y, '9SRD AT 9} Ul JUSWo)R)S IT oYY JO SOUDURI] 9} O} UOIIRNUIIUOD
a1} Jo uoryeordde o) odeosi 03 ST 8I10Jo( OP JOU P[NOD dM JRYA\ 98RIS ISIY
o[} Ul PojRUIWI[® 9 URD I Jel} $)s083ns yPIiym ‘9dLA) spod o) 9pISINO SINIO0
od£y uotado o1} :9TeA® JO 0dA) OY) JO [0AS] O} IR USSS 9 WeD JUdWAOIdUWI ST T,

("<010z~£qTATQ OSTRI>' <- OUON |
X <- X ewog uotTaouny) ausjy aue d gyressd
= auey aus d greaad j3oT

(% ®pod UT <-
(dPOD (3UT <- 3UT) <- SuTIS) <- (9p0d 3UT <- Jurirs) <- Soad : grenad x)

(duoN ¥ <- auoN |
‘< (4 AUST AUS €8 9TeAd) -
asTe
(1 AuSI AuU® g® 9TeAd) °
usyl} 0=X." JFI>"' <- X Ssuog
Y3TM I YOJRW <- I Unj)
AUDFT AUS T® QTRA® <- (g£9°Z®°‘T1®) ZII |
((euoN ¥ <- ~ |
"<((<L." / x_.>" ewog) ¥)_.° oSTO
(euoN ¥).' ueul 0=L.° FT>"
<- (£ swog ‘x swog)
UaTm (S°I) ydjew <- S unj)
AUSJ AUS Zo 9TeA®
<- I unjy)

55



‘posn st 1o[tduod
9P0D 9AIJRU 91[) UYM PUR ‘Dasn SI Xnul uaym Area swqumy ‘INVY gIN 079 ‘snq

ZHIN GLT POP ZHINEETT ‘NdD PNOIN ‘uiyorwt J[] WNHUd] © uo wm3AD) Iopun
Suruunt g+,0°¢ [e)Q 10§ 13exdiojur 9pooedq [ure)QrIdy suoryedynads weyskg |

"POP992ONS 9ART oM TOYM SULMOUY J10] [RIJUSSS ST julod 90U0I9JoI JySLI oY)
SUIAJIIUOPI pUR ‘SUOIIORIISHR LM PIIRIDOSSE $1S00 SWIIIUILI ATRSSOOOUUN dAOWDI
09 ST JSIN JO [203 oY) ‘Ioded SI) UI ISI[ILS POUOI)UOUWL oM SY ‘uoIjRjuatedul
JuatoIgeur A[esrpoerdwl Ue og 0} £TRAS SIOPISU0D A[IUSL oym Iowueidord e
07 JUBASOLII UAYJO SI £TRAS URY) I9)SE] SOWI) ()¢ URBY) OIOW SI gTRAS R[] JO€]
oy I, ‘swrerdoid uojjrim-puey poziferdads 03 paredwoo oq A[[eal p[noys sweigord
pozireroads Surynsal oY) Jo soueurIolrod o) yeY] 10€] o) 9ZISedud 0} SOAISS 1
‘remoryred Uy jgeuaq jurjIoduWl Ue SeY 31 JRY} OASI[OQ oM JNq ‘DINJRIDI] oY) UL
posn A[UOTWIWIOD 9 0 TIPS JOU SOOP UOTJRZI[RULIOU JO PULY SIY ], ‘“UOIINIIXS I9)Se]
ueowr seSejuaotad 1omorT (0ZqTd pue 011oed) Surgeidioqul oIe am Jer) surersord
TS °Y3} JO SUOISIOA [We)() UDIILIMPURY O} OAIJR[dI PIZI[RULIOU 9Ie STUIWL],

%S8 | %06 podess ‘I ‘SdD ‘Suturuyl  6TRAR
%6 %26 posess ‘uorjeordnp ou ‘Sururjuy gTeA®
%G8 %.L8 poSe)s ‘Sururpuy JTead

%00T | %00T paldeys ‘HH ‘SdD 9TRA®
WUVIST| %0LV'C HA ‘SdD gTeRA®
%e8Y | %LIV poSe)s HH pTRAS
%SETT | %Ee06'T (HH) Surpuey 1011y gTes®
%00T | %00T poSe)s ordwig zTRA®
%IELT | %0LS'T orduurg TTeAd
%00T | %00T suotjyejuowoldult [we)|  (uou)

0zATd | 072084 | Jojaadisquy jo uornydiidse( | wreadoid

5 013008 snotaard oy

Ul PAIDPISUOD SUOIIOUN] STIOLIRA ST} I0J SSUTWIT) SOZLIRWIWINS 9[(e) SUIMO[[O] YT,
£¢() sewraTaurad-xI]

:s8urury jo Arewrwuns e syurid Uorjouny pary) oy, ‘ssuruiry

o1} Jo Arewrmuns oy} JuLId 0} oprop om uaym pojurid oq [[Im Jey) sjury opraoxd
Aduuts sgurrys pajonb oy T, "Surtur) o[qeI[ol © IoYjes 0} Spool WISAS SIY)} SB SOUII)
Auew se Ul oq 03 1se[ possed JUOWINSIR O} SOSNBD MOUSWI] " XIJ, 07 [[BD UovH

$((e) c(gaemod)<- () uny) ,polelg, MOUSWTY XIL
£4(((g) vgasmod)<- () uny) ,TeWION, MOUSWTY XIJ

:uoISIoA pade)s oYy st gasmod azoym (g) (gxemod pue (g) gasmod [yjoq UO 901M)
91 [[e0 oM 9I0 "SSUIUIT) I9T[)e3 0 JUeM 9M UM POYOAUI ST UOIJOUN] PUOILS 9T,

$¢() SeWT3 3TUT XX,

:SMOT[O] SB pafed ST 4] "sSurwr) SuIjos[[0d }Ie)s am 9I0Jo( P
9q 9snw uorouUNJ 18Iy 9], ‘suorounj o[dwis 9911} SUISN 9UOP SI SIYJ, "SHUSW
-onoxduar ootreurtojod pojoodxe o) POIA seop Juide)s jeyy Ajrrea Aqreorriduro
ued am et} os ‘ejep souewiojrod Suryosqod 10y jroddns sepraoid [ure) (eI

[ure)QeISIA Ul 9dURULIOLID SULINSEIJA 8°¢

< (<. >0 <- £ uny) 1s auey 3x8)
Aus ((9°Ta)wexdoxd) eyressd) - ur
(<x>" ("<£." 7> <- £ uny) Lpoq T 3eedex
ut ¥ (JO TS AUSF 1X8) (X gS AUS 1X9) o gTeAd
= x 3o £poq 23°1)."
= X J 00X 397>
<- (9°T3::(19°Cs‘Ts) uorqere[ds9(q) weidoid|
Y AUSF AUS © @GTRAD <- (9°[]) weiloxg
yata d yojeuw
= 3 aua¥ aus d gyressd oex 38T

(% 9pod 3uUT <- (9pod JuT <- uorado opod> 3uUT) <-
(epPO2 qUT <- 9pOd JUT <- 3urIls) <-
(epod qut <- Sutaas) <- Joxad : gyresrad x)
(PUON ¥ <-  Quoy |
((X (s Auey)) awWoS) ¥ <- X SWOS
YITM I UOQBW <- I UNF)
AUSI AUS Zo @TeA® <- (go‘s) ddy |
3deoxe ‘gTen® se awes
Y3ITA © yYdjew
= 3 AUSF AUD © @[eAd D9X 39T

(* ®Pod q, <- (8pod q, <- uworido 8pod 3UT) <-
(dPOD JUT <- 9pOd JUT <- JUTIIS) <- (dPod JUT <- Surals) <- dxo :gTEAS %)

:uorjejuswerdurt

ouwres oY) OJUl POUIqUIOD 9 URD SUIUI[UI pPUBR SUI[PURY IOLIO [J0q ‘A[[eurq
“JuoweAoIdur ur oq 0}
auet s1y) 90adxo am (Juotdoressp Iopun AJJuelind) Jure)()eIdIN I0j Io[idurod
9p0Y PATIjRU 9} U] "Surjeop-1eT wIojIod 01 WS J0U SOOp ILIAWO0D dp02a}Aq
9} Jer) SI uoseal A[oYI[ jsowr oy, “juswpsorduar soueurioped © 01 pes[ jou
SOOp 93URYD SIY) [WRD)()RIDIA JO UOTRJUSWL[AWI JUSLIND 9} Ul ‘A[ojRUN)IOfuU()

"<('<X>' S AUSJ)_° UT
(Ausy AUS Zo gQIeAd®) ' =X 198T>" <- (go‘s) ddy |
107 a1deoxe JTeAe se awes
U3aTA © yojeuw
= AUSJ AU® © QTRA® 20X 39T

:on0qe pojuasald 1ojardiogur
poSe)s o) 0} o3ueyD [[RWS ® ATUO SI SIYJ, d[qerres ojdws ® Aq pojeordnp oq
09 qnoqe uolssaxdxe o1 oor[dol Jer) SJUSW)R)S 18T 9)RISULS URD oM :AjTUnuI
-0 uoljenyesd [erpred oy) WOIl sowod weqold siy) 03 uolnjos osidwrs y

91 UNI 0} POPIaU SWII) dY} pue
wei1soxd o) o[Idwod 03 POpesU ST} A} UO IO JI8[d DIJRWRIP AIOUW © SARY
pmom uoryedridnp opoo ust] ‘10331q UoAD Sem [[ed SAISINOSI © 0} juewndIe o) I
“TO110UNy 97} JO APoq oY} U0 wrojrod om ey} SUTUI[uI oY) JO JNSoI © ST ULIDY) ST JO

56



e

0661 VSN ‘eURIPU] ‘U0)FUNUOO[q ‘AYSIDATU() RURIPU] ‘COE
110dey redruyoqa, ‘suIajjed Ieaul[-uou jo uolje[iduiod pajoaIrp-sonuemog AAue[ ‘0O "G
"SWMN[OA SIY) U] "4+ pue ‘[[eyseH oje[dwa], ‘(mre)eIL\ Ul uorjejuswadur
TSA  "eYRL PUeM Pue ‘Z)uSelng S1of ‘[[PUUO(I,() UYO[ ‘[B{durez)) JoyzsAzIy
‘€661 ‘T0G—¢6¥ seded ‘sabpnbuny burwwniborq fo sajdiourid uo wnisodufig
WDV Ul ‘uoryenyesd [erired UO $90U [RLIOINT, ‘AAUR(] ISIAI[() PUR [9SUO)) SO[IRY) '€
"€00C ‘SelIoA
-1o8utidg *eousrdg Ienduio)) Ul s9jON 9N ‘(HDdH) butisauibusg juauodwioy)
pup burwwnibold 201)042Ud5) ‘SI0)IPe ‘SiyepSerewls SIUURL puUe ‘SUlUUS)]d Uel]
‘IpouIRZ)) JOIZSAZIY] U] "UOIJIS[AI Pue ‘WASUeF ‘syse Julsn sofengue] oFe)s-1nu
Suryuewe[dw] "A0Io ISTARY puR ‘SURN UaMIT ‘eUR], PI[BA\ ‘OUSRI[R)) OURIISLI) ‘7
S{[ed payiaug
*90uaIDg Ionduwoy) Jo *jda(] ‘snyIry JO AYSILAIU() ‘666] ‘OTUOIUY UeS ‘66—K88 soded
‘uoyDINdIUD i WoLbos PISDT-SIUDUWDS PUD UOUDNDAL [D1UDJ U0 dOYSYLOA| Y]
Jo sbuipaooousg ‘103pe ‘Aaue( (O ul "JSIT Ul uonejonbisent) -uepmed uev[y ‘T

S9OUD.I9JOY

‘owmnjoA siyg jo uorjeredoid o)
Surzie31o pue 3urjedwl [nisse(] oY) Surziuesio qol Areurpiorijxe Ue dUOP OARY
oM ‘OUWINJOA ST} JO SIO)PO INOJ YY) O} Sk [[oM S® ‘IoM ST} porordut A]3eo13 oaey
SIUSUIUIOD PI[IBIOP dSOYM ‘SIOMOIADI 9} O} NP OS[e dIe S{URY], ‘[RIIOIM]} SIY)} UO
SIUOTIUIOD SRN[BA 9ARS PUR PRI IPeMS IBPOY PUR ‘PodWIYe]N [eWRS ‘Uueul
-1oy ydojsuy) ‘urarer)y uyor ‘Ioufy SIof ueydelg :SIULMIIPI[MOUNOY
‘[11] dSIN 07 Surye[ol s[RLIS)RUI JTWIAPROR PUR SINSAT YDIRIS
-01 MOU 3IM pojepdn A[[enuriuod oq [[im 91IS qom [we)ORISIA oY} ‘A[[eurq
‘Surnure1sord-elou JO SUOIJOU [RISUSS SIOUI I0] POUIRI)R 8( URD
S9INsel Yons J1 99s 09 Jurysarejur oq [[im 1] “([1g] J0) sodenduel aser) 10 SurdA)
OI)e}S Ul SIBOA XIS SB[ 9} IOAO OPRUI Ud9( 9ARY SOOUBADR JUROYIUSIS ‘A[[RUOIIID
-py ‘[81] Surmurerdord-e1ow JO SUOIIOU [RISUSS SIOUW I0J 9sed OY) J0U SI SIYY Inqg
‘3uryjes podAjun oy} ur wess sorpredord orelqed[e Suorls jrupe Aoy} jey) osoid
Aqreurioy 09 o[qissod st 91 ‘opdurexs 10 ‘seSejuURAPR SII SR 2Injeu poziferosds
I1e1]) ‘sefensdue] Sururersord-ejew Jo osed [eads e  A[U0, oIe sodengdur| o8r)s
I[N S[IYAN “Surturersord-eiomn Ul seSUs([RYD pur sjuaysIdurosor Jo Junosder
JUO0DI ® SOAIS [G]] PIeOlG 'SUOIJOU 9SOY) I0J UOIPRdYISSe[d JIseq © pUR SUOIIIUL
-Jop SOATS [1,T] eyR], "soSenSue] [9AS]-0M) PUR [9AS]-T}[NU JO UOIJRZI[RISUSS © pUe
seSengue] suruurersord-ejou Jo osed [r1ads © [10( dIe sagengue] a8e)s-1MIN
"I039e] o) opraoid 07 SoLI} [RLI0IN] SIYT,
‘uoryeindurod oFejs-1jnwt Jo dseid oiseq & I0 siojenyesd Jeryred Jo S[RUIDIUI Y}
JO SuIpuRjSIOpPUN UR ISYJI SoIMbal ssnosip Aoy} seopt o1} Jo uorjemaxdde [y e
Surdo[eadp ‘Ter10In) STy} SUIPeLI JNOYIIM PRAI 9 URD SYIOM 0M] 9591} S[TYA "[9]
remmoryred ur s1o9e1dioqul Jo uotjenyeas rerred pue [¢] uoryenyeas [eryred o) suory
-onpoxjut yoroidde o) Topesl o) oredord o] ST [er10IN) SIYY JO [ROS JIoT[dwuT Uy
‘o[durexe I1093e[ o)
guryoeordde 10§ uoryeredord pooSd se oales pmoys [eLIojng jueseId oy T, *[97] o8ens
-ure] aArpeIodut [reurs e Surpuowo[dwl o ST uorjeIousd welsord ogyoods-uremwiop

0 ordurexo jueAs[aI Jsowt o1 T, “[¢1] suryirosre ydeld pue [L]] swo)sAs Suryrimor
-ULI9) SUIPNOUL ‘DINJRISII S} Ul PUNOJ aq Ued JQIN Jo sojdurexs paqreia(]

" andut 3sey ST JO [RALLIR 91[} Iojje A[UO SIojjeut
wrersoxd ot} Jo soururIofed o1y, pue ‘ o3ueyo weidoid © o} syndul snorrea ay)
OTIYM Je Aousnboly o) Weom)a( S0USISPIP JURIYIUSIS ® ST 8101}, ‘ sindur juatogip
JO TeALLIR oY) Usom)sq owr) o[dure ST 8197}, Se POCLIISSP UDJO ST PUR ‘DINjeId
-1 Y[} Ul 9UO PIIUSISYSI AJUOTIIOD JSOUL S} 9 0 SWIS [9POW )Se[ YT,

"SOLIRIQI] UONS JO SIosn
9} 0} JUeAD[DI J0U UJO ST uolpeziwipdo Jo 1500 9T, ‘ATelql Teuoryeinduod
20URULIOLIDd-[SIY © 9)RISUSS 0} dUII) JO JUNOWR [ensnun ue puads Avw POIYM
‘storidwoo Surziuarjdo 09 sordde oures oy T, "SI 9WI)-UNI Je UOIJOUN] oY) Jul
-nduod Jo 9500 9y} AJU() "JURAS[DI JOU ST 9[(RY) 9} SUIPONLIISUOD JO 10D Y,
o[qr) dn-3oo] o8re] ® se pojuewo[dwl 9 ARUW UOIJOUNJ ULS O} oIoUm W)
-SAS poppaquIo Ue I9PISUO)) 26DIs 15D) 93 JO 3SOD 97} OZIWIUIWL 0} JURM I\ —
(-oBe)s 109e] © JR O[R[leAR SO0 AUO [[IM JRT[) SoT[eA
aIR SO[(RLIBA 901] oJoym uoljeinduwoo ueswr A[duirs om uoreinduod dIOqUIAS
Ag]) "oUO [ROLIDWINT 0911 & WRY[) dAISUSdXD 9I0UI SotIy ()T ST JT UM TIAD
orymyIom yoeordde OI[OQUIAS & oyl URD [9POW }S0D SIY ], "SOWI) PUBSNOY)}
' worqold oY) Surajos A[eorrownu uey) Jodeayo og ued sjurod puesnoyl B
ge uornjos oy surydersd ust) pue ‘A[esrjoquids woqoid e SUIA[0oS ‘U8IJ()
‘uorgenduwod osrjoquids jo suorjesrdde Auewr ur jueAd[dr SI UOIJRNIIS SIY T,
‘PosTol 9 URD 93R)S ® JO JNSOI o) YoIym e Aduonboly oA1je[dlI o) 00 ol
SIYSTOM ST T, "So8RIS [[B JO 9S00 9} JO 2604240 Po3ybiom » 9ZITWITUTW O} JUeM dA\ —
‘uorjejuowddut pajordiojur ue ur peoyIoAo ogre] mmout A[eordAy yorym ‘sdoog
SUre(juod A[ensn pajnooxs suteq wrerdoid o) ‘ojdurexs 104 ‘uoryejaidiojur jo
1500 91} UeY} Iomo] fijypnsn ST uornoaxa £q pamorjoy uoryeridurod ordus & jo
1500 9y [, ‘sedengue] Surmmreisold Jo suorjejuswoduir 0y ‘odurexs 10y ‘sord
-de [opout sIy T, ‘spndut 350w 4of $93e)S [ JO 1500 8107} ZIWIUIW 0] JURM A\ —

:[etoyauaq 9q Ued SuIde)s oIoym SUOIIenys jo sojdurexs juelioduur 9911}
oIR IO, ‘POsSN 9 0} ST WoYsAs 10 ‘wreidord ‘WYILIOZ[R UR YOITYM UL JUSWIUOIIATD
gurpunoxms o) Aq PojeIdIP WO ST OAIIORPD ST JSIN UOTUM 07 JUIX0 oY T,

‘[g] woryeururtpe Sey jo woryejuewe[dut Tejusuriiadxe ue syroddns
e ORI [F1] sweisAs odAy o1ye)s IoTPLI YIim saSendue] JSIN 10 [0g] uoryeu
-TWII[o Se) po[[ed UoljeuLIojsuel) 3uIsseo0i1d-1sod & oo SUISn poAdIyoe 9g Ued
sodAje)ep Yons I0J peaYISA0 o} SUIJRUIWI[H PeIYISAC SWIIUILI PIJRIDOSSE UR SeY
adAyeqep e yons Surs() -odAyeyep Sy} JO SoNeA WINJOI [[IM SI0)0IdIoUl puR ‘Sonyea
10J odAye)ep e suygep JSnuI om SaSengue] IOYDLI 10 2UT ‘9dA) ouo ATuo yim sgens
-UR[ I9PIO-)SIT ® SI 91 1R} ST 9187 PAIPI)S oFengue] o) Jo aanjeay SurAjrdurs y
1S oY} 10J Io[IdOoD © SOAIS ‘Ture)()RISIN JO JOTLIISU0D UMY
o} M posodurod UoyMm [OI M ‘I0Je[sURI) AIO0JORJSIJRS B OJUI POWIN) 9q Ued 1
1Rt} 0S TS(] © 10J Iwjardiojur ue a3e)s 0) moy Jurrojdxe Jo sseooxd o1} Jo aInjeu
QATYRIONT Y[} 9YRIISNI[I O} POPULIUIL ST 9107 pajussald siojardiojur Jo aouanbas o1 T,

1Y 9qoid oL, ¥

57



Lo

"8891d INOV "L66T ‘Wwepioswry ‘L1g-€0g soSed (WJad) uoupmdiuny wo.ib

-04d PISDT-OUDUDS PUD UOWDNIDAL [DUIDJ U0 wnisodwhig ayy fo sbuipaasosd uj
‘suoryejouue jIdxe Yim Surmurerdord o8e)s-1)N\ PILdYS WL, PUR RUR], PI[RA\
‘€007 ‘suea[10) MaN ‘(§0. TdOd) sobvnbunT burwwnibol fo sapdiouttd uo wnisod
-wifig 9y ] U] "SIOYISSR[D JUSTUUOIIAUY ‘USS[OIN UIJUSIO[] [ORYDIJN PUR BUR], PI[RAA
"T00T ‘GLT—2GC so8ed ‘9oua10g 4aandutoy) ur $930N 241997 JO €GO SWN[OA ‘s702[q()
DID(] SV Swoiboig ‘s1031pe ‘Isyull] [ezipuy pue Aaue(] ISIANO) u] Ajrewrjdo
-SOUO[ puU®R UOIJRUIWI[® SB], 'SOUSNY UYO[ pu® ‘WOYMeJN SUIUUSH ‘BUR], PI[BAA
"000g ‘410da1 Teoruya)} YIUNT "dousyiopy IWHSIdV

‘Sururerdorq ur sedA T, juepuede(] pue SurdAiqng uy -joope poxepul-odA) e St
uorjesiferoads ad4A} — 10 — uoljeUTWI® €], WO B\ SUIUUSH PpU® ®UR], PI[BA
'ssaId INDV "000¢

‘uoysog ‘(WdHd) wouv)diunpy wWoibosg pasvg-sOUUDWASG PUD UODNIDAT (DULDJ
u0 doysyLo| 2y} fo sbuIPazdoLd U ‘[RIALI}-UOU ST TTINRISIN JO L1091} o) ‘I() "UOI}
-enduwod a8e)s-1)nuwr Ngy) podAjun I10J sO1juewos UOIIONPaI PUNOS Y "RURT, PIRA\
‘[e1] woy sqerRAY 66T ‘AS0[OUTDST, PUR 9OULIOG JO 9INYTISU] d)RNPRIX) U0FII)
‘stset) (U suonponddy puv fiuody ] sy burwwunibosd 2601G-1npy eyR], PIIRA\
"XINASN "6661 ‘Sexal, ‘unsny ‘(66,75)

§abDNOUDT 21109dG-UIDULOT U0 PULI[UO0Y) PUOIIG U] ‘SprRUOW pue Furgels Jursn
uorejuewa[dwt TS PIesed AW puUe ‘essieusg SUIPIqY-[{ Ul ‘PIesyg wif,
'¢00¢

18q039() ‘18utidg ‘INDV FF—¢ seded ‘9oua10g uondwioy) ul $930N 24030977 JO ) VT
QUWINOA ‘G00E DD ‘@oudiafuoy) LIOSHIS/NVIIDIS 4eoubusy juauoduioy) pu
burwwunibor 201)040UdE) ‘SIONPL ‘eyr], PI[EA\ PUR ‘[osuo)) so[Iey)) ‘A1ojeg UO(]
u] -Suruurerdord-eiow Ul SOFUS[[RYD YDIessal pue sjuswysi[duosdy ‘pIesyg wi],
DV 200G 1290300 VSN ‘USmasid ‘(20

dADI) bunuwniborq puoOUn U0 20ULI[U0)) [PUOYDULIIU] Y] U] ‘soSendue]
pedA) 10§ s1ojerdioqul paSe)s SSO[SR], "pIRSYS WIL], PUR ‘RURT, PI[RA\ ‘DI[esed Iy
“TUYY  ANAYAY/s11odex-yoeq/qnd /mpe - 180°9s0//:dag

wory  ouuo  o[qereay ‘'VSN'000T-162.6 MO  ‘Puepiod ‘00016
xog ‘0d ‘spr0doy [eatutyoq], 9INI1YsuT ayenpeir) u03010)
‘TwaY - xoput /Turessur/sao9(oxd/a70g0ed/npe 180 950 mum//:daay e

QUI[UO UOT)RIUSWINIOP PUR 9POI 9DINOS SOPIAOL] "(000F ‘©8ed oWOH TINBIPIN Y.L,
‘€007 ‘/8x0" Turesoeqem muam//:dqay WOIJ SUIUO

o[qereay -o8engdue] Surumerdord ode)s-1ymnuu ojes-odA) ‘poyiduwios y :[ure) (ORI
€00z ‘Tw" qutT/serdurexs /310 Turedoessuw  mmn//:daqy

WOoIj  SUI[UO  J[qe[leAy ‘qUTT 10  9pod  9oanos  djerdwo))
‘/Twedo/13 eTIut  Twed//:diay
wolj  J[qe[reAy ‘000 ‘qwe)  oa130elqQ Ao19rT  IerARy

V66T ‘NOV 10X MON "86¢—LE¢ soded

‘Y661 dung ‘Dpriol] ‘opuvli() ‘burwiwuniboid PUOOUNT PpUD dSVT U0 9IULI[UO))
WOV F6671 ul "uoryenyeas [erpred poseq-uorjenurjuo)) AAue( ‘() pue [femer ] [
€661 ‘[[RH-O01IURI] "U0YDLOUIE) WDLHOL] 21DUWOINT

PUD UOUDNDAN DIUDG  "1JOISOS 1919 PUR ‘PIRUION) ‘3] UAISIR)) ‘SoUOf (I [ION
9661

‘SeIoA -18uLidg “)e7—971¢ seded ‘9ou210g Landuioy) Ul §930N 94139277 JO (OTT] SWN
-[0A “‘UOYDNYDAS (DUUDG ‘SIONPS ‘UURWILIY, T, 1910 PUR ‘JON[X) 1100y ‘AAue(] IBIAIQ)
uy -uorjesierads I0J IojoidIojul ur SUILIM USYM OP O} J0U JRYAA "SOUO[ “(] [ION

K44

'1¢

‘0¢

61

‘8T

A

91

ar

v

€T

¢l

TT

01

6

‘8

L

9

58



[4 T

D

9oudIuas oyl Aaswaid 210 Toxeads ysiduy [euriou e se (/) pres uepniod oyl Ji “NPa°sI198INIPULYSID 0 SIUSWIWOD puas ased]d :ssa1301d Ul yI0Mm ST SIYT, W

aNI) SI 20UUSS Y} lredIajunod usyods 1191 10 (9) Ul s19¥deIq 2IeNnbs oY1 0 syuey],

uondadap jo uonisod s[qesrdssp siyz ojur Aem Awt par]  (8)
‘uondadsp jo uonisod s1qedrdssp sy ojur Aem Awr parf [ moy A103s 3uofesti]  (£)
[qof 1oy] oyur Aem [19y] paiy, 9ys yeyd panrwpe uepniod syl (9)

"9q ued uolssaidxs Areurpio ue se isnf ‘pajonb oq ued UOIONIISUOD Y

suononIsuod jo sojonb PoXIIN °‘C'1

‘ueaw 01 J9Ida, pIom SY3 SISN SUOIUIOS
JBYM S9A[OAUL (}) Jo utueswt a3 Aym ure[dxs sn s19] uondunsaid s1yl asnedaq ‘uesw
01 uoIssa1dxa pajonb-1oUUI 931 SISN SUOIUWIOS JBYM UBIUW 03 djonb IaUUI 93 SIsn
A1qewnsaid s10nb 191n0 91 Jo 19yeads 93 JRYI SUNOU IIOM ST 1T 19X o3en3ue| Aue
Ul UoIssa1dxs [eonewureld B AJLIBSS909U 10U ‘ULIOJ AU UTBIUO0D UBD 2lonb paxIul e 1Byl
J0®J 913 WOIj SMOJ[0] ApeaI[e I9UIoue UTeIuod ued 9jonb paxIwr auo 1eyl 108J 3y,

' Joyuds,, ue pasn aAey 01 A110S SI 9ys pres uepniod ayJ,

)

*(G) UI Se [oAJ[ Jouul 9y} AJUO UTBJUOD USAS ABUI [9AS] J9INO Y],
" sI9UI0 woij 39y3ido, Jo asuas s,uennijod 9yl saYSMIUNSIP [9A3] Jauul o) s,uepnijod
91 wioiy A110S, JO ISuds s Joyeads 91 saysMIunsIp ({) Ul [2A9] uonelonb 191no ayJ,
‘ueaw 01 J9IIds, pIOM 311 S9SN PaYIdAdSUN SUOIWOS JeY) 195 ] JO JUSWI[S UB PIsn
2ARY 01 A110S 9q 03 st A&119doid siy3—iayeads ysyduy [euriou e st uepnijod syl 1eyl
urumsse ‘st jeyi—A[qewnsaiq ‘uesw o3  39yids, ue pasn aAey 03 A110s, aseryd 9y}
sosn ays Jey) A1adoxd sy sey sys pres uennijod sy 1Y) SUBSW (4) ‘SUIPEAI U0 UQ

", 3oyudo, ue pasn aaey 01 A110S, SI 9ys pres uennIjod 3y,

)
'9q ued uoneionb aind se 3snf ‘(paieIalr) paisau 2q ued uonejonb paxI

sajonb poxrwi paisoN ‘1°1

‘suolssa1dxa 1snf jou ‘suononisuod o1 A[dde ued A1 ‘puodas {pajsau aq ued sajonb
poxIW 951y :S30B] [eoLIIdwa oMl £q PaIBATIOW SI BIPI SIY) JO JUSUIIBAI) [RULIO) AN
*(£00Z 210doT pue usadden) 11 asn 01 sAem JUSISHIp St a10nb paxiw e jo
syuswrysiduwodde 1910 93 18313 01 asturold A[uo pue ‘uesw 01 uoissaidxa pajonb a3
S9SN DUOSWIOS JBYM SUBSW 210Nb paxIul e Jey) BIPI ) UO 313Y SNI0J | ‘SSI[OYIIDAIN

*3oyida, ue pasn aaey 01 ALI0S W |

€

‘sAem aures o) uI suorssaidxa pajonb ay3 asn SoA[2SWIAYI JOU p[nom 4313
Je) arnyedrjduwr oy 3uneddin Aq sdeyrad ‘@1onb Aoy) sioxeads oyl WO SOA[ISWY]

Jusuntedap sonsm3ul s193iny 93 pue ‘uoIsIny], UejAg QUO0IS MIYNIBIA T9gaIYS MenlS ‘PIYISZIBMIPDS
1930y Iyes ua) Y100y SIeIA ToIRN Jewry 910doT oTuly ‘M0oqaT JIawyog I[H AOAPSD] 3910 ‘uosuyor
[9BUDIIA ‘U0SqOdB[ dulNed 4XImo( plae( ‘Suruiiny wes Iayieq SyD Toyeq IR 01 SYUe],

90UBISIp ULd (£) pue (7) Jo siaxjeads a3 ‘ojdwexs 1o ‘3uruesw jeyl 3unousp pue
Sunprowos uesaw 03 uolssaidxa pajonb a3 sasn suoawos Jeys Sursoddnsaid ueys a1ow
Iej soysiidurodde ua1jo a30nb paxIul e Jo 9sn 31 9sInod JO “Juapisard oyl 10 sumg) 31 3q
Joxeads e 01 31 s9zIAe[a1 pue—uonelousap 10 [ ] s19xorIq 21enbs a[qnop Jerruej syl
—uonouny uone1a1dIalul JIJUBUISS ) SIZI[BUISIUI uonelonb paxiu ‘9suss e u]
"UBdW 0] D1II[II, SIsn 3 1B}
Ai1adoid a3 yatm 31s1] Surpeas e sey oY pres Juapisald a3 Jeyl SUBSW S0USIUSS ST,

(£00Z IS1RIA) *ISI] UIpeal 2123999, Uk sey oy pres juapisaid oy, (7)

*SMOUS () Se ‘eonewwield 9 Jou pasu uorssaidxs pajonb oy, ‘uesw 01 2injesy
Sno[euwIou® UrelIad e sey, sasn aumg) yeyd £11odoid a3 sey uonelonb ey sAes aume)
Jey3 sueaw (1) ‘O[dwrexa 104 "(£00Z IS PUB SHNSD) UBSW 0] Uolssaidxa pajonb
93 S9SN UOSWOS Jeym UeawW 01 ajonb paxiw e oye] | ‘3unyeads A[[euriojuy

uonjejonb paxTuwr Jo 9ouasSsa YL ‘T

‘uonieoynuenb pue
Surureu azATeue 01 UOTIOU SIY) SN UL [ ‘Uorelonb paxiw jo uonou Iapeoiq e urejdxs
01 SNy SI $S9UISNQ JO I9PIO ISIY AN "Wyl Jo AuewW apn[dul 03 uoneionb paxiw jo
uonou a3 uspeoiq am Ji a[qisne[d Ajuo st jurod sty3 qurid ur syrew uoneionb 10j [[ed
JOU Op s?dUBISNIN JO AJLIOfRU ISBA ) 9SNEBIAQ ‘9SIN0D JO TOYI0 YOBd PUB SIA[SSINO
Jo sajonb paxIur Jo s1SISu0d daads Ino Jo 1sour 1oej u] ‘d3endue] Jo uonelxdrdiaiur
93 sepeaiad 1eyl uouswouayd [ersusd e st uonelonb paxtw jeyl sondie 1oded sy,

(66T UOSpIAR() ,9INIESJ SNO[RWOUER UILISD B sey, uoneionb jeyl sAes aume

(D

*(1) se yons ‘uoneionb 1da11puI
pue 1031Ip 10 ‘Osn pue uonusaw Xrul o1 teadde 1eys ssionb a1e sajonb paxipy

C1:€5:90 12-€0-800C JO Weid
UBYS YRIY2-3UnyD

,suonejonb 3unsidiajug



14

“Ux o+ Ix Jo pealsur ¥ Ix 911Im SoUWIIQWOS am Ayurepd 104 YA IA 18 pauyep
st 3 pue “x - Ix je pauygap st f se 3uof se (“A - IL3 Ux--lx [) 1red Guruesw-uriof
a1 prng 03 ‘red 3uruesw-uriof e yoed ‘(“A Mx) ¢+ (L ‘Tx) spuanjnsuod ayy 01 (3 f)
uondNIISu0d a3 Ajddp ued 9p\ ° £ 031 , £ woly uonduny fented e st 3 pue x 01 , X WOl
uonouny Tented e St f a19ym (3 ‘) ared pa1splo Ue SI UOIPNIISU0D ATe-u Uy *(S3ul
-UBSW) $109(qO dIIUBWISS JO £ 19S B PUB (SWLIOJ) $199[qO d110BIUAS JO X 39S B X1

‘uonjeionb paxtu
JO 3urueaW puUB ULIOJ I SSNISIP 01 Y2IYM Ul SUOHINIISUOD [edHBWWERIS JOo [opoul
3uIMOT[0] 91 S1eAIIOW SUOMIDNIISUOD JO pue sajonb paxiw jo ssjonb paxin

SUOTIONIISUOD [edjeWWRIS JO [9poul [RUWLIOJ V  “$°1

*Z'28 ur uoneoynuenb SSNISIp om UIYM
[BIONID S9W023q 1] "UONEI2IdIIUl JNUBWSS SIZ[[BUIIUl uorelonb paxtur jet s1sa33ns
pue (007 eyel) sedvndup] Sunuwv.do.d a3p3Is1nus Jo Jeyl SMO[[0J UoIeIoU SIY],

[[* 019 Juaroyye Teapd ‘O[dwiis 1I0ys ‘Opod Z1IBMIDS

g 1e21d£1 swos]~ ¢sdeyrad ‘siya SI] SUTYIDWOS | :$ILIM Z1IeMIDS T [epuey (4T)
AAT 9171 1B |[eaw poo3 e 10] ‘800T JO SSB[d

‘[pa1oepal swreu ]~ 01 dn ssn |j SI9183 PIISAIAIUL 1eY) Palsad3ns spin3 19109s oYL, (91)

*'SMOT[0J S (GT) Pue (41) a1eiou om ‘Ordwexs 1oq *|snp oY1 | saionb 10a11p pue
aind pue | s ay1[|j se1onb paxrwr 3unelou Aq sajonb 10311p pue aind woiy sayonb
paxIwr ysm3unsip JOYIINJ A “[STYI [ ]~ UONII[I31UT d1ORIUAS pue [SIYI 3I[]%
UO0TID9(I91Ul DIIUBWSS 91BI0U oM ‘s1aydeiq a1enbs jo Aim3iquie siyl proae of,

"J1 01 pa11ajal (3snf) jou ‘Opod
[eo1dAy swos 910Im AJ[en1de (ST) Ul ZJIBMUDS "SWEU PIIOBPII B ‘PIUOLIUSW JOU ‘PIsn
11 ‘owel e 01 dn sSD SI91ea PalsaIalul 1Byl 1s933ns 10U pIp (1) Ul 9pIns3 19199S Y],

L0019 quapyge Jespd ‘Srduwirs 1I0ys Opod Z1IemydS

“d [eo1dAy swos] ¢sdeyrad ‘STyy oI] SUIYISWIOS, :SIILIM ZIeMUDS T [epuey (ST)
AA] 91 1B [BaW poo3 B 10J ‘800T JO SSe[

‘[pa1oepa1 sweu] 03 dn ssny, S191ed palsaIaiul Jeyl pa1sad3dns opm3 10199s aYL ($1)

-a10nb (a1 Jo 1s91)
9 M A])D2170DIUAS SUIqUIOD 0] SPIOM P31d3[I91Ul 911 JO UIUBaW 93 10§ SI ‘MO[3q
pagrdwaxs 4Aem puodas oy, *,*° 0IUl AeM °*° PII[, UOIDINIISUOD 3] JO SUIUBIUL
[BUOLIDUNJ SWOS 0] SJUSWN3Ie S 9AI9S Aew ‘qol 1oy pue uenniod oyl Aes ‘ qol 19y,
pue 19y, Jo 3uruesw 9yl ‘(9) ur :a10nb (13 Jo 1s531) Y YUM AJDo13uDWAS SUIqUIOD O
SpI0M Ppa123[I191ul 913 Jo 3urueaW 93 10J SI ‘9a0qe pagrdwoxa Aem 1s1y oy, Iaionb
93 Jo a2anadsiod oyl woiy pasn spiom 103(1a1ur pue a10nb e 1dnireiur 01 sAkem omy
U99M19q USIN3UNSIp 01 S[IeJ s1aydeiq a1enbs Zurisn uonenidund [euonuUIAUO)

UO0D9[I91Ul dPUBWIS pue dNdeIuAs 3urysms3unsiq °'g'[

€

“(6T) skes ATuo ATey 31 30U 1q “(ZT) sKes AR J1 SPIOY (1) “SISATEUE s1g3 UO'D

‘dndennp 1es AJuo pnom 3y sadIAIP
UMO ST 0] 1J9] UaUM ‘S3UIYI PPO 9k 0PI UOISIATadNS URWINY JIpUnN SBIYM (ET)

"S9DIASP UMO ST 01 Y3 UaYM ‘s3UIl PpPO paInoasp opid (Z1)
" SIDIASP UMO ST 01 I3[ Uaym ‘s3ury3 ppo [a1e], 3op 19y Moy Se pamole A1e]N (1T1)

*(11) st sisATeue ue yons 3unelou e 1dwalle sUQ °,PIINOASD,
QI9A 9ATIISURI) 9} WOIJ SIDIASP UMO SIJ 0 9] UayM ‘SSUTYI PpO painoaap, aseryd
qI9A 913 10 ‘,91B, §I9A SAIISURI] 93 WOIJ SIDIAP UMO ST 0} I3[ Uaym ‘s3uryl ppo
a1e, aseryd g1oa 93 ABS ‘qIoA aAnIsueI} B WoJ ase1yd gIoa e SpIng 1Byl UOHINIISU0D
A1eun e Jo auo se 23onb paxTwr oY} 8213 URD oM ‘pealsu] ‘uonisodeIxnl Iay) SYOO[I2A0
sny3 pue saseiyd omi ojul JusanInsuod-uou pajonb ay3 sesodwodsp (£00g) SIsA[eue
dunfeaig-a1onb s Jarely ewwod e 3unonb Aq Sunum ur pajedrpul ‘way) 3uisodeixnl
SATe]Al OSTB INQ S9OIAdP UMO SIY 03 1Y usaym, aseryd [erqisape 9yl pue s3uryy
ppo, aseiyd unou a3 Isnf jou sspnoul (QT) Ul JUSNINSUOI-UOU pajonb-paxiw sy,

(€00T 10qqVv)
* S9OIADP UMO SIJ 01 I3[ Uaym ‘s3uryl ppo, a1e 30p 1oy moy se pamo[[e A1e]N (0T)

"SUOTIONIISUOD JO sajonb
POXIW S PIZAJRUR 191319q 9 UBD SIUININISUOI-UOU JO $910ND paxIwr swos Ises| 1y
"UBSUW 03 UONINIISUOD 31 pasn uyor 1yl dew Jurueaw a3 119ssap awos 01 uidjdde
JO 3[NSa1 93 INq UOIssaIdXa UB JOU ISINOD JO SeM PIIapIo A[[eNIde UYO[ JBYAA "S1I9SSIP
01 5119sS9p sdeu UOMONIISUOD ] JO SUTUBRSIUW JY [, "SUIRU 1I9SSIP B 910J9q 2POUl B
g, sind 11 :suossa1dxa 01 suolssaidxs sdew UOMDINIISUOD ) JO ULIOJ Y], "UOIINLIISUOD
Aeun e jo s1 (6) ur ajonb paxmw puodas a3 ‘st ey, ‘2pout e[ e a1d o[dde, jou Inq
21d srdde spow e[ g, sprom 931 3uIsn paIsplo uyof JI 9Nl 9q ued (6) ‘3UIpeal sauo uQ

" [319ss9p Swios] spout e[ g, Inq Spout
e[ B [119SS9p awos], 10U pa1apio oY 4Aep I9UI0 93 IaUUIp 1y 9[qIssod IaAduaym
J30 31 MOUS 01 SILI pUB S90P 3 SYUIYI Y INgG “YdUdI] Ydonuw Mowy J,usaop uyor (6)

‘uonualul s Jayeads 9yl £5AU0d 03 se os sajonb oy Juruojur pue Suneniound
Jo Amoyjip onewdeld pue [eondeld oy 01 193[qns ‘[[om se pajonb-paxiw oq ued
SOUO [BITUOURD SSI INQ “UONINIISUOD ATR[[NU-UOU [BIIUOURD B ST 9A0qe J[durexs a1
ur pajonb uononnsuod Areurq 9y, ‘Indur ou saxel JeYl UOIIDNIISU0D B—aUO AIR[[NU B
A[oweu ‘uondNIISu0d B Jo 9Sed [e1ads B sk pajean) 9q Ued uolssaidxa A1eurpio uy
*(8) Jo 3uruesauwr 913 ULIOJ 0] SUOIssaIdxaqns 311 Jo
S3UTUBIW 9Y3 SOUIQUIOD OS[e UONINIISU0D sules 9y [, *(8) wioj 01 uondsdsp jo uonisod
9[qeordsap smy, pue Aem Aul, suoIssaIdxaqns oyl SaUIqUOD JBy] UOMDNIISUOD B INg
‘(8) se yons uoissaidxa ue jou st (9) ur pajonb st 1eym Apeaniniuy ‘qol 19y sI z pue I9y
ST £ ‘uesw 01 ,*** OIUI AeM **° PII], UOHINLIISUOD 9] Pasn 9Ys 1Byl UONB[21 AIeUId]
o3 st 3 a1oym ‘243 L£1xadoid oy 9ys jeyl ponrwpe uemniod oyl 9sed ur isnl anuy sI



9

(o> D (o D) =" )0 (12)

UYop ULl UBd oM ‘syirewr uonelonb o[3urs 01 3unjong s3urns aie x ul

sur10J ay3 Jeyl asoddns ‘ysiduy usnum woiy sjdurexs srdurrs e ayel o, ‘sepuapuadsp
95911 BUIAJOSI JO $91391e11S JUSISJIP 01 Jurpuodsairod ‘s, sdnnur are 13y,

(8°f) uondoNIISUOD 311 S9N X Joyeads swos a1aym

(38 40) (02)

uLI0J 93 JO SUOTIDINIISUOD JoU Ik Sajonb paxiwt pue ‘sapuapuadap 2531 ssa1dxa

0] Spo9U S3UTUBIWI JO £ 195 9} ‘US] ‘SISA[BUR SIY] UQ "9SINOISIP UL PISN ST 9OUBIININ

dunnsai a3 se A[eonewdeid 10 ‘sGuruesul I9Yy10 Ym pasoduwrod st uruesul a3 se

A[[eoniuewas I9YIIo—PIAJOSII 9q 0] UlBWSI pue SUTUBSW S,UONINIISU0D 943 Jo 11ed a1e

soruspuadsp [euonisoddnsaid pue duroydeue 9s9y], * £ 03 , £ Wwoiy 3 uonouny enied

B UBDW 03 J Sosn x Iayeads a3 183 sosoddnsaid pue x Jus19Jo.1 SSINOISIP SUIOS 01

suoydeue ST UONONIISUOD SIy Jo Jusuoduwiod uruesw ay], ‘uonelonb jo uoneniound

10 UOIBUOIUL 3] SS31dXD 01 SpIaU SULIOJ JO X 19S 33 0S ‘payads aq 01 194 O Aem

JTIBUISISAS SWIOS Ul paje[al ‘X 01 , X woij suonounj [enied oml aie [ pue S a1oH

A (8“f) uononnsuod syl sasn x *31 [ v (6T)

ULI0J 911 JO SUONINIISUOD Sk sajonb paxiuwl azAeue |

Areuroy ‘s;yonb paxiN ‘ST

uygor  Arepy

N/

— MBS — (81)
‘[[®M SE UOIIDNIISUO0D Pasn e s121dop 9911 93 JO 1ied Pa1dsuuod AUB USY] ‘SUOHINIISUOD
aanruinid a1e sopou asoym 2913 Jooid 10 asied e Se UONONIISUOD pasn & Jo uonedynsnf
9U1 MRBIP 9M JI ‘ST Je(], "SUOMINIISUOD ISI0 ISOYI S9SN OS[B S USYJ ‘SUOIIDNIISUOD
ISI0 01 SuonIpuod aInsop a3 3urd[dde Aq 31 ssynrsnl pue UOMIONIISUOD B S9SN § J]
*(£00T 1[1eg) Uyof yum — mes A1e, Surisodurod AQ S20p 2Ys Se Yonul Se Uyo[ Mes —,
ym Arepy, 3ursodwod £q uyor mes AIepA, sagnsnl 201y :sAem juajpainbs sidnmnu ur
pagnsnf aq Aew 9sn UONINIISUOD U0 19BJ U] * UYOof; PUB AIR[A, SUOLINISU0D ATR[[NU
U1 YUM — MBS —, UOIINIISU0D Areulq awos ursodwod Aq (W10j sit £q UOIIDNIISUOD
B 9]1BJOU 9M 319Y) ,Uyof MBS AIBJA, UONONIISUOD ATe[[nu 93 saynsnl a1y 1oxeads
ysi3uy [Ppow Ino ‘9[duwexs 104 ‘SUOMDINIISUOD IO 0] SA0QE SUONIPUOD INSO[D ]
3uidjdde £q uononIsuod e Jo asn oY1 seynsn( usyjo 1ayeads y ‘[[e Jou SI eyl Ing

S

(£ “x) uonoNNISuod AIR[NU 3] SISN § JBYI IO ‘A UBSW 0] X SISN § uwﬁﬂ
Aes om ‘A Zurueawt oY1 Ym X uLioj a3 sired s 1oyeads B UsyAA ‘ISI] SUIPBaI d1II9[ID
ue sey (9s 9p) S 1L SUTUBIW S YIIM ST SUIPBII I[I1II[3I9 Uk dARY [, ULI0] 91 Jred
13w o3enduey Jo asn SIY Ul JuapIsald a1 pue ‘Uyor mes AIejy 18yl JuruesW Y3 YIIMm
Jyor mes A1e[p, woj oyl Jred jydrw 93engduel Jo asn 19y Ul 921y ‘O[dwexs 104 "ouwes
a3en3due[ B ur A[9A1193(qO 10 193[0IPI UB Ul A[9ANDS(QNS 11 9q ‘S3UTURIW YIIM SuLIof sired
93en3due[ Jo asn 93 1Y} SWINSSE )\ "UOIIDILIISUOD B ISN 01 10 ‘UIYISWOS UBSUW 03 WI0J
& osn 03 1o)eads e 10J SUBSW JI JBYM INOJE dYI0ads 2I0W JIq B 9q MOU UBD I\
*SUOTIONIISUOD [BIIXS] puUk
QA0 ‘93I9JA JO Young S[0YM B JO IO UYOof, pue AIeJA, SUOIIDINIISUOD ATR[[NU 33 YIIM
— MBS — UOTIDNIISU0D ATeulq e Jo uonisodwod a3 31 3q—1I1 ajonb uayy Aew 1oy10UE
‘UOTIDINIISUOD SIYI SISN Iy eads SUO 3DUQ *UYO[ MBS AIRJA], ST JUSUOAUIOD ULIO] 9SOUM
UONINIISUOD ATB[[NU € Sureluod Ajqeqoid [spoul SIy3 ur ysij3uy jo Jeurweld s[qeuoseal
Aue ‘o[dwexs 104 “9YI[e (S 10U INQ Y UI 3S0YI) SUOHINIISUOD PaAlLIdp PUe (S Ul 9SOYI)
SUOIDNISUOD 24171uLId JO S910ND PaxIul J8a1) SN 19] SUONIPUOD SINSO JY [, *S Sururel
-U0d JRWIWERIS 1S3[[BWS Y3 SI § SUOIIDNIISUOD JO 19S B AQ pajp.Louad Jewweld oy,
‘(L6611 ABIN) uonpinuLad Jnoynm spo.aado AQ paiidsul SI UOLIUYSP SIYL,

‘uonisoduod jo ased [eads e st uoneddde usyl ‘suon
-ONIISUO0D ATB[[NU YIIM SUOISS2IAXD AJIyuapr om JT T + U """ ‘T = 1 10J ‘Y UI OSTe SI

A ﬁ+:...H+c2\=...w%\mvT.N...Cmm .Tr:...H+c?=...w%ﬁ|.~...§&

;+:...H+wxm\:...wk23le..akk..H+:...H+¢Q:...WXle...ﬁk&v

uondNISU0d Axe-(,u + u) 9Y3 Uy Y Ul UOHDINIISUOD
A1e- u ue st (,3°,f) J1 pue %Y ur UONONISUOD A1e-(T + u) ue st (3 ) Jj uonisoduro)

"UOTIINIISU0D Areun e se y ul st (A Ay ‘x°xy) suonduny AAnuapr jo ired 3y ], AIuUap]

*SUOIIIPUOD INSO[d 0M] SOUSHES 18I SUOLDNLIISUOD JO 195 B ST Y [DWWD.IZ
‘uonIuyap 3uimoroj ay1 Aq pasoduir SUONIPUOD 3}
01 syyueyl 1ed 931e[ UI ‘SN UISDUOD 10U OP S[IBI9P 9S9Y ], "SUOLIINIISU0D Sk (MO[aq SUon
-IpUO0d 2INSO Y1 YIIm JUO[B) SUOIIDNIISUOD-BISUI PUB SUOISS2IdXS SB SUOTIONIISUOD
3unean Aq wayl $s21dxXa UBD—SUONIINIISUOD JOAO SUOIINIISUOI— SUONINIISUO0I-BIDW,
10j saurd oym (Z'g§ 99s) 1sm3ul] ppo oyl uaay ‘werdoid 191ndwod B Jo UONNIIXD
9y ur dois e 10 J130[ B UI 9[NI 9JUSISJUI UB 9 ABW UOMINIISUOD Y "UOMINIISUOD
A1eun e oq o031 uonerodo 3unyiys-odAy yoes pue ‘UONONIISUOD ATeulq B 9q 0] UoHed
-1idde uondouny pue UOIEBUSILOUOD ‘UOHEBIOUSP B YIIM JULLS pazliodaled e 3urred
UOTIDNLIISUOD AIB[[NU B 9q 03 AIJUS [BIIXS] oBS 9.l 1YIIW (966T) UBWPI1S JO UB)
"UOMDONIISU0D ATRUN B 9 01 UONDBIISqe 91edIpald PUB A0 PUB ‘UONDNIISU0D AIBUIq
e 9q 01 uonedridde uonouUNy pue 9319 ‘UOHEBIOUSP B YIIM dIn1onans aseryd e Sutired
UOTIDNIISUOD ATR[[NU B 9q 03 AIIUS [BIIXS] Yors 9.l IIIW (866 1) I9zien] pue WioH

JO uej y oIk s3ulueaUl pue SULIo] Jeym uado apIm 11 SABI[ SUOITUYIP ST,



8

dY10ads © [[B23I1 10U ABW UOIBSISAUOD 313 Ul sjuedodnied 19Ujo Sy3 pue 921y I

-a1eprpued dol ay3 aq 01 A[Y1[
st os1ed siyl yorym 3uowe ‘9dusiuss ysyduy e ur readde 01 S1101SLLY, 10 SAem
MmdJ A1snomaid a1e a1yl ng ‘o10nb e se 9[103S1IY, 9sied 01 MOWY UED SdUBISNN
S, 921V JO Ia1eal U} MOY O3 SB PIUISDUOD 3q ABW dUO OS ‘QUIeS 3} A[I9BX3 JOO[
pue punos (S[101SL1y Aes) wioj pajonbun pue (s101sL1y O AeS) WLI0j pajonb oy, T

‘sa10nb paxTur se soweu jJo SIsATeuR SIYl S91BPI[AUT J9YIISU INq
‘sp1eda1 om1 ur [ensnun APY31ys st a10onb paxtur siyJ, -a1onb paxiw e st uosiad oy ym
awreu oy sited 1BY) UOHINIISUOD AIR[[NU ) ‘SPIOM IS0 U] "9[10ISLIY UBSUW 0] dUleu
911 Jo asn snotaaid e U0 SAI[AI AYS ‘DUIRU ) Sururod Aq apoisuy 3urzndeq ST ays
Ssa[uN ‘9[10ISLIY UBSUI 0] S[I0ISLIY, S9SN DIV USYM (086 T dLL) 90Ua19)a1 Jo 10913
[esned e 01 3UIp10ddk saureU s uonejonb paxruw juseasid jo adueIsul pliwt y

sasned 1ayjo pue SurweN °‘1°g

-o3en3uey Jo UOISSIWISURI] PUE 9sn 93 Ul sosodind Auew 9AI9S
ued uonelonb paxmu jeyy Surstdinsun sdeyrad snyy st 3] 21nIng 10 ‘Juasaid ‘Ised a3
ur ‘paurdewll Jo [eal 1 3q Tayeads Aue £q 9sn UOMONIISUOD AUE WOIJ SSUTUBSW IID]
MERIp eyl sa10nb paxIu 03 9SII S9AIS (6T) Ul sIsATeue a3 ‘ordourid ur :SUOIINIISUOD
JO 92IN0S J[IesIaA B sNYI SI uoneionb paxiN ‘(€007 ISIBIA Pue s1Inan) [emliqey
1o ‘TeonayrodAy Oreusd aq Aew asn pajonb oyl pue ‘euonninisur Jo ‘[esnayiodAy
OuRusd aq Aew 19yeads pajonb oyl ‘ezonb aind e ur se ojonb paxiur e Ul

uonejonb paxmu jo souseAdId 3y g
‘saden3due|
[9AST-Y31Y snorrea ur usnum swerdolrd uni Aewr diys 19Induwiod [9AS]-MO[ Swes Y1
Jey] 0S pue queisuod e 01 dn pauysp st Axa[duiod Aozo3owo)] 1Byl 0s O130] [epoul
JO XBIUAS 9Y3 OS[e INQ SOMUBWSS 3] ISn[ 10U WoIj MeIp Aewl J130] 31ed1paid 19pI0-1SI1Y
1BY1 0S ‘UOMDII[J2I pPUB A11ANEBaIdD dIISINIUI] S9[qeUs Jayloue ul a3endue] suo 1a1diajul
01 Liiqe YL, “(62) pue (£g) ur saseiydered oy3 pue (1) Jo Jusuodurod 3UrUBSW Y3
Jo son3o[eue [eULIO} 93 21k sa1edipaid 3soy], ‘so1edipald onowyiLe se pauysp 99
USY3 ued J130] B UI B[NULIOJ B JO A[Iqeaold pue yini Y3 ‘ULIoqUINU [9pOD) B USAID
*SI9391Ul pUB SB[NULIO} Udamlaq Surddeus D11eWSISAS € ‘Sullaquinu jopoH 3Ulsn sduelsul
10j ‘93engdue] [eInieu e Se [[om Se 93endue[ [ewl1o] & ur pajonb aq ued se[nuLIOf
"0121Ip 9p ueaul 0] (Z).] 9SN SUBRIIRWSIRUW JRUM, pue
JUBIW 0} ,X— = ,X "} D XA SN SURDHRWIIRUW Jeym, suondrsap ay3 Sunaidisiur
saxmbax Aiqissod 1911e] 913 {UOMIEIOU [EIIIBWSYIRUI INOJR 3DURIOUS I9( IO SIdqUINU
INOQE 3dURIOUSI I9Y 01 NP 9q ABW SIOLID S, NIV AINIIqUIB 011P-3p/21-9p B 9A19s91d
soseaydered asay], A[aandadsal ‘(67) pue (£g) ul sazonb aind o3 jo swiial ur (87)

L

pue (97) ur sajonb paxmu o3 3urserydered o1 sjunoure uonelonb paxIw Jo SisA[eue
INQ "WAYI 3sN JoU Op ING SB[NULIOJ SWIOS UONUIUI S9IUIUIS 259} :uonjelonb aind jo
sased A[qendie a1k (GZ) Pue () S9oUaUas YSI[3UF 911 Ul SB[NULIOJ JO SUIPPaquId 3y,

"9A1IB39U ST uBSW 03 (7),] 9SN SUBDNIRWLYIRW JBYM PIes IV (67)
(82)
(L)
(92)
(s2)

)

*9ANR33U ST (7)1 PIes 201y

‘UeouI O} N.x.| =

X M D XA 9SN SURDIIRWLYIRW JRYM PIes 321y
2X— = X D XA pres 301y

*Z surejuod (g).1

‘O [1eIuL 19Y10301 J pue D < d

'10J [[ed suonuaAu0d d1yderdod£1 swos eyl syreur uoneionb sy
JIUI0 oM ‘MO[aq so[dwexa 93 U] "S9dUIUas YSI[3UH Ul Se[NULI0] SUIPPaqUId SB Yons
‘sodendue[ [BULIOJ PUE [BINJBU U39MISq SUIYIIIMS 9p0d Jo adndeld oy pue uoneionb
POXIW JO JUSWIEI) SIYI UdaMIaq [d[[eled e meip 01 d[oy AeUWI II ‘UOHINIUI 104

sodengue| [eurioj jo sajonb paxiN ‘9’1

*(JJ0 a1e 519q [[B
a19UyMm) a3eurod e 10 ‘({f‘SO) se yons) ajonb aind e ‘((61) wrioj a3 jo) ajonb paxrw
B ST UONIINIISU0d ADIWLId A19A9 ‘9s1d21d 210w 2q OF, *SUOIIDNIISUOD 21onb-paxtur £q
paieIauagd A[o31e] st adendue] uewny Jo Jewweld a3 18yl SI WIB[D [RIIUD A\

"SUOTIONIISUO0D JO sajonb paxiwu pue sajonb paxiw paisau azATeue ued
9M JB1[] S1BIISUOWDP SI[dWEXD 9S3U] ‘PIA[OSIT SIB SIUIPUIdSP IS I2ASMOY puR
1X91U0D 1123 I9AIeYA\ "ol Inok ojul Aem INOA pal] No&, I9yIaym 1o , 3aylids, ue pasn
9ARY 0] A1I0S 9IB NOA, IYIayMm IS0y MOUS N[el B £q payse sem uennijod a3 j1 sjdwexa
10J ‘sAem I9UI0 UI SSUIPUIdap 3$31] SA[0SI 0] [RINIRU SIOUI IT 9YBUI SIXIIUO0D SUI0S
A[oA1109dsa1 (£) pue (g) seoueIonn 19y pue uepniiod syl :sapuapuadap euonisod
-dnsaid pue ouoydeue oy 9AJ0Sa1 01 SABM SNOIAJO ISOW I3 dWNSSe oM J1 ‘(9) pue ()
Iopun 2a0qe uaAId saserydered a3 yojew syusuodwod Juruesaw Jurpuodsaiiod ayJ,

[qof 13y] oyur Aem [1oy] paiy, ays Jeyd panrwpe uepnijod ay L, =

(qof 1oy 1oy (“x _ oyur Aem _ Tx _ pay| “exxy)0)

(x _ oys ey pantwpe uepniod ay [, xy) (€2
. Joyda, ue pasn aaey 03 A110s, ST 9ys pres uenniod ay], =
(((3eynda D)(x _ ue pasn aaeY 01 A1105 " XY))D)
- (x _ stays pres uenniod oy xy)  (22)

"SMOT[0] SE (Q) PUR (}) JO ULIOJ USNILIM 9] SZA[RUR UBD 9M ‘D) SIUI USALD
"UOIIBUIBOUO0D JULNS S910U9p _ J10je1odo oyl pue S3ULNS [BISII] I9A0D SSUILISAO DISYM

o\
\O



ot

( ATULS LAY Apoqhion U [ e fy ) (1)

‘U 01 92A0qQe ¥ 3un3as ‘st Jeyl ‘Juswndie ise] ayl ur surdynuenb, A[uo s1s933ns (9007
Ioyaeqd pue ueys) suonssanb pue eioydeue se yons s199JJ9 9pIs d1IsmMIUI] J9YI0 Ul UON
-enjeas 1y311-03-1J9] pue uoneoynuenb ur odods sdejns usamiaq A30[BUE UB ToASMOH

( WTERLLTTILG L p TR I By
U THx fpoqAIans I Tx f T THIX TN Ty £y ) (Ob)
(€661 SYMIPUSH) UOMONIISU0D A1e-(T — u) Uk 03 31 3urddew ‘UONONIISUOD ATe-U UB JO
uonisod juswngdie Aue ur 3uldjruenb, mo[e 01 [eINIBU W3S ABW I1 ‘ONSSI ST IAJOSII
o, ‘suononusuod Areun o1 sarjdde A[uo 11 asnedaq ApoqAions mes ApoqAIaAs, 91eIoUa3
10U S90p duo[e (6€) ToAdMOH ° AIBJA, PUB — MBS —, Jo uonisodwod ayl 01 (6€) 3ur
-A1dde £q ‘ ApoqA1ana mes AIeJN, pue AIeJ]N MeS Ap0gAIaAd, 9ZATeur sn 19] BapI SIYJ,

( £3'LAA"8y ‘Apoqhrans f [y )

"UONDJNIISU0D AIR[[NU B 0] UOTIINIISU0D Areun e sdewr ApoqAIans,
:$1031S90UE [BNIDI[[SIUL JO U] [OU SII PUB (ZOOZ 210015 9p) siewureld [er103a1ed
JoeIISqR JO SauI] 91} Suole ‘UOTIONIISUOI-BIDUI B SB Jo Jy3dnoyl aq ued eynuenb y

(6€)

frejod pue uoneoynuend) °g°g

¢ sowm Jua[nqany 3sayl Ul [1eym]~ woij sn 3103301d | pinom 2A0y pres oypm (8€)
¢ sewn Jus[nginy asay3 ul [ |~ woij sn 393101d | j pinom 240y Aes ysng pip 1eYyM (£€)

*(-o°d “o10doT STUIY) UOIONIISUOD palonb-paxIwl e Jo N0 Jqissod SI UOHIBIIXS-YMm Jeyd
1s933ns mo[aq sodwexs a3 pue ‘9jonb e ojur 3uidjryuenb jo sodueisur ooey ewiid a1e
aa0qe (ST) se yons sa[dwexs ‘[e 191y ‘1onb paxiw e Afferadss ‘o1onb e ssoioe soe[d
aye1 01 uonedynuenb pue UONORNXS 10J YNIYJIP A[RIoW ‘D[qissoduir Jou st 31 sdeyiad

"SI9119] XIS SUIRIUOD X, "XE 'q
(ST XIS SUIRIUOD Jeym, pPres oyp B (9€)

L [Apoqou]o, mes [|apoisty [i]oeli "q
L[ 1% 29s [|apoistv]ilos]i prp oym "B (S€)

"(€S61 dUmQ) (9¢€) ur
SB MOT[e JoU 03 pawej ST uoneionb yorym ‘(g¢g) Ur se ur-3urdjnuenb pue uondBIIXI-YM

MO[[e 0] W3S A3} ‘s910nb paxIW 218 — MBS —, SB DN SUOIINIISU0d ATBUIPIO J]

‘J9SWIY UBSW 0] ULI0J SWIES 31} SN 0os[e qog y3noys
U2A9 ‘u0si1ad 351y 93 uo A>uspuadap 1X9IU0D B SUBIW [, JO 9sn pajonb-paxrur a3 1813
SWINSSE ISNUWI 9M J[9SWIY UBSW 0] J, JO ISN 5,qog JO 310nb PaxIw e Sk J[3s13 Uesaw 01
I, JO 9sn s,201[y 9zATeue 01 Sn 10J I9p1o ul Kpre[iuls Aouspuadop ouroydeue ue ueawr
03 pasn sI Iy, uoissaidxa pajonb-paxIwr a3 Jey) sownsse (4¢) SISA[eue oy,

6

(9]
‘s1oyeads SnoLIeA U101} s3UTUBSUI pue SULIO] \©
91BIND 0] UOIBSNED JO 9311 B Umop pue dn Sunem saieiou (y¢) ur uoneniound oy,

LLLxoasts s.[[ Wy [i]9%]i]9% mes [|opoistv|iloe)i (+€)
"I9]SIS ST MBS 9[10ISLY  (£€)

‘sajonb paxiw jo [[nJ st ‘uay ‘o3endue[ AreurpiQ ‘({€) ul se sajonb paxiwu 3ursodwrod
Aq AJ910s 1932301 Pa1qqod 9q UBD (EE) 90USUSS Yl 0S ‘pIBOJ 91 SSOIIE SHIOM
sonjuewWas pue xejuis ised-pue-Adoo, sIy], jsuoniugop pue saweu e dois Aym
", * spiom sadunouold 9y USYM S[OMOA
119SUI 01 SIYI[ oYM Juapisaid B sem 2191) ‘Wl & uodn 20uQ, ‘surdaq 1eyl s[el Alej e
ur seadde pnod (g) 90Us1uss oY1 Se Yonul ‘UorIoU Jey) UBSW 0} PUBWIUIOD-D, SISN OUM
Iayeads e jo a1onb paxiw e st 1aded a3 jo 1sa1 1ey) Taded e Jo 131 93 Aq pamoO[[0J
"' PUBWIWIOD-D JO UOMOU 3UIMO[[OJ U] SWNSSE A, S9ILIM 1SINSUI] B USYM
- 3y3ru, Jo 9dods 23 SPISINO SUOIWIOS UBIW 0] PIsn ST I[I0ISLIY,
awreu a3 1ey) uonisoddnsaid a1 SA]0S3I 01 ATBSSIIIU SUWIIIS 11 0S ‘FUIPELAI 3S[eJ B Sey
(T€) 18y Waas 10U S90P I 1senIuod U *Iy3rur, Jo 2dods ay3 urgirm a1a1y3 a1onb-paxiu
Areurpio a3 jo uonisoddnsaid a1 9A]0sa1 01 3[qIssod Swads 11 0 2INIBDJ SNO[BWOUR
UIeLIad B SR, SPIOM 9Ul PIsn SUOAUR JeY] [[BIUS J0U $90p (I€) Jo 3ulpeal auQ

* O[10ISLIY, poWeU JOU SeM S[J0ISLIY JBY) 9SBD Y3 Uaaq 2AeY Y31 3] (ZE)
" 2IN1B9J SNO[RWOUR UTR1ISD B Sey, uonelonb 1eys pres saaey ydiur sume) (1g)

*(*o°d ‘uosuyor [9eydIA) ss1onb paxrw

Azeurpio woyj Auatayip 9dods axel 01 wads A3 ‘sajonb paxiw a1e soweu JJ
"[[2M SB 1Sn[ SUOP AR P[NOM SOW[OH YIO[I9YS O[I0ISLIY JO 9IUISIXD
[BNI98 911 U0 $I3UIY UOISSNISIP SIYI JO SUON "ULIOJ 9[qels B pue JUIUBSW 9[qeIS B M

[LL""epoisuy - "|ili]li (0€)

uonelonb paxiw jo ureyd
3uof e jussaxdar Ap3oedurod 01 Moy smoys (g86T ynws) sedendue] Suruwerdord ur
UONDIJOI UO YDIeasay "ureyd [esned & uo Ieadde A[[ensn jou S20p JuUa4d dLI2U3 ©
1dooxa ‘3urwieu Jo ureyd [esned e Y[ SI uonelonb paxiw £q paurIoy sUOISEID0 Juleu
JO ureyd 9y, 'UO OS puk 3[I0ISLIY, JO ISn e Jo d10nb-paxIur I9YIOUE. 10 J[I0ISLIY JO
wsndeq [enmur oyl A[feoyads I93te ST sajonb-paxTur 901y 183 2[103SIIY, JO 9SN oYL,

-o[durexs 10j @uo aq p[nod (¢) ur ajonb
91 uowWWOod 31k sajonb paxiwr yong - (A[[ensn Se [Ons sUO JLIDUSS B UDAD)
asn e pue (o3enduel ysiSug oY3 St Yons oUO [BUONTINISUI U UAJ) Ioyeads e
SISIX9 2I91[) 1B UMOUY ST 11 SB SUO[ SB PIAJOSII SAOUSpuadap SII 9ARY UBD X
JUS19J21 9SINOISIP ISYI0 AUk YI[ ING *SIBUIULISISPUI 9q ABUI () UI X JO JUIDJSI
311 0S ‘9[10ISLIY UBSUI 0] dUIRU 91} pasn Jayeads oyads e YoIym U0 UOISEIDO0



¢l

‘surwe(usg uyo :WepIaisuy

"8CT-60T ‘SousmsuT fo ppuinor uvidjag jo (1)LT Joa Torueqelq op addrmyd pa
‘suonapjonb prigAH Ul °I1Xa1U0d Ul uonelond) ‘£OOZ ISIBIN JewWH pue ‘lied ‘S1Inso

‘uueuyne) Ue3ION 1Y) ‘0dSIUBI] UBS

‘0ST—11 To1s[yem Suedjjopn pue uayo) -y difiyd ‘po ‘sonsmnsul jpuonpinduio)

J0f uo1p10ssy 2y3 Jo 423dpYyd upado.ansg 2yl Jo 20U2.2fu0d Y18 puD SOISINIULT

jpuonpInduio) 10f UOLIDIVOSSY 2yl fo Juloawl [PNUUD YIGE 2yl JO SSUIPaad0.L]
U] "90BJISIUI SONUBWDS-XBIUAS 911 Je Jursuadl] Ayurejod sane3aN /661 ‘uyor Aig
‘0¥—22:(1) 11 uoisaqg pup ALi0ay] uoneiond) ‘6/61 ‘PlEUOCC ‘UOSpIABQ

‘surwe(usg uyor :WepIaIswy ‘88—//,

‘sonsidulr Jo puinor ubidjeg jo (1)1 ‘oA Te1ueqerq op addifyq ps ‘suoypionb
pLIGAR] U] "uonelonb paxXIul Ul S[BIIXSPUIT JO STUNOIIR OM], "€00T [oNWEeS ‘Surtuny

‘surwefusg uyor :wWepiaiswy ‘G/-1S

‘sonsidur Jo puinor unidjeg jo (1)1 ‘oA Te1ueqerq op addifyq po ‘suoypionb
PLIGAE] U] "pa1isiadl uoneionb Jo sansLiep ‘g00g ‘o1odo oruay pue ‘uewisy ‘uspdden

'ssa1d

ASI9ATUN) PIOJXQ NIOX MAN "TET-ZO0T ‘UOSqODB[ SUINEJ pUB IaxIeg SLIYD "Pd
‘Apuonsodutod 30241 U] “puewWdap uo Aieuonisodwod 19911J 00 SHYD Tayieg

‘surue(usg uyor

‘wepIRIswy ‘9z—¢T ‘sousmsuly Jo ppuinor uvidjeg jo (1)1 ‘ToA Ta1ueqelqd oap
addryq pa ‘suonpionb prLigAH u] ‘uonelonb uo ssjou swog ‘£OO7 ‘eIiegIRg 10qqy

S90UI9JoY

on st | [A]9 01 ApoqAue padnpoIIul DIV | 9ousIuas a3 ‘A Apoqou 104, (£S)
L[Apoqou]o, 03 ApoqAue padnponur 991V |ix (2S)
-91qe1dadoeun st ‘(S) 01 snodofeue ‘(zs) Jo (g€S) oseaydered ay3 18Ul 108] 31

WOJJ PIAIISqO 9 Ued IN[IeJ SIYL, 'S[IeJ (4+) ul 2dods asiaaul Suneiauad 10j A3a1e11s
a1 uayy ‘e10onb 01 [ ]9 01 ApogAue padNPOIIUT DIV, UOIDNIISUOD OU SI 2I9YI JI

( 243 2Ap—"8y ‘Apoqhuespoqou [ [y ) (1)

*3UIMO[[0] 91 SB YONS UOHINIISUOI-BIDW [[3] SUO U 99SUID]|
© PUB I0SUIDI| B 1I9SUT SABMIB 10 ‘(66T Ald) Wall Anrefod pasuadIjun ue Surejuod jeuy
JUSNINSU0D B 01 9dA1 d1IUBWSS 10 A103318D D110BIUAS JUDISHIP B USISSe I9YID :SABm 0M]
JO 9UO U PIIIOJUS 9q UBD UOHIMIUL SIY ], "SOA[SWRY] Aq S90UBISNN Sk 9[qeidadoeun die
Aoy :a191dwoour a1e £33 asnedaq o[qeionb jou are Aoyl ApAniniu] *( syuryl Apoqou,
Aq popadaid usym sdwrexs 10j) wall s[qeionb 1a31e] € jo 11ed se teadde ued Aoy
y3not uaad ‘9[qelonb jou a1e [ ]9, 01 ApogAUR padNPOIIUT DIV, SI] UOHINIISUOD
B pue ,qog 01 ApoqAUe padnpOoIIUL DIV, I SSNE[D B 1By} sawnsse uoneue[dxs mnQ

Apoqou 01 ApoqAue padnpoiul 921V, (0S)

11

KpogAue 03 £poqou paonponur DY (6+) g

‘3urpeal 9dods-9sI9AUI UR 9ARY 10U S0P (0S) ‘Surpeal 9dods-9oejins e
sey (61) seatoym ‘S[dwexs 104 ‘(66T MESNPET) S9IBWISNE[D I AU JI 99SUSII] )
9pada1d 10SuLd1] 943 1BYI OS[E 1N ‘93SUID][ 93 I9A0 9d0DS 9¥el JOSUSII] 93 18yl Isnf
jou saxmbai Zursuadr] Aytrejod Aym ure[dxas sn s19] 9d0ds 9SIDAUIL JO JUNOJIB SIY],

‘sajonb opisur [|sa1onb-aind paidaliayur
A[reonoeiuss|]~ Ino [a0ued pue |uonds(Iaiur ou JUISoPUS Ss1axoeIq palaIdialul |
9AOWI 01 SI (84) Se Uons suondnsuod uonejonb oieneas, o1 kem Airp pue Yomb vy

| | [10ssojo01d A19A9]094 AuedWwodde [[|Iuspnis e|]9]~]i]i 18U payse ueap ayl (8%)

“(4¥) ur syprewr uonreionb Jo ared e se {911 sisajIuBI
(8%) ur s1aydeIq jo ired jsowrsino Syl ATuQ (8%) Ul pazA[eue SI (/) UL paIiIsap
urpeas 9d0s-9SI9AUT 9 ‘9191 PIONPOIUT UONLRIOU 3] 3UIS) "€ T§ UI PISSNISIP
‘uonda(1aur 21I0BIUAS MOJ[E 9om Sk 3uo] se sojdurexs yons jeail ued am ‘uonelonb
[ENIDE JO [9A9] AI2Ad 21BJIPUI JOU AWl SIeW uoneionb usnLIm asnedaq ‘0ej uf

(£00z Surwiny) - 1ossajoid A1049 Auedwodoe, Juspnis B Jeyl payse ueap ayl, (/L)

‘(L) se yons Jaynuenb pajonbun ue 1940
9dods as1aaul soxel Jognuenb pajonb-paxiw e a19ym sased noqe A1iom 1y3rur suo
‘2aoqe ordwexs a1} ur 2dods IJomoireu sayel eynuenb pajonb-aiow a1 Isnedvg

‘pasn A[3uadal1
uondNIIsuod e 3unonb Jo ases a1 Aq paure[dxs 9q ULd 9SINOISIP Ul sIaynuenb usamiaq
wstarered adoos swos sdeyiod ‘uorreionb paxIl PalsaUu pasu P[nom am TI0 Yoed
01 103dsa1 y3tm 2dods 9sI19AUL 9YE] JBY) SISYMUEND 9313 YIIM SDUSIUSS B SZA[RUER O],

*s191397 Y312 sey | [A]9, mes Apoqawios | 9duaiuas a3 ‘A ApoqAIans 104 (9%)

ana St | [ Ao mes Apogawios | 9ouaiuas ay) ‘A ApoqArans 104 (St)

| [ApoqA1aaa]e, mes Apoqawios | (44)

"((€S6T ‘096T) dumQ ded—(9t,) NIUN IUIIDYOD ST YIYM) (Sf) SB PIsso[3 9q ued
uonelaxdiaiur 3unnsal ay], Apoqawos £q uaas uaaq Juraey jo Aradoid ay3 ueswr 01
pasn Aqa.ay ‘— MBS ApOqawWos, UOIIDNIISUOD ATRUn a1 910nb paxiwr ued sam Ji (41) se
(Z¥) 9zAreue ued am ‘S[durexs 104 ‘J[2511 Ioynuenb jeyl Surpnoxa ‘UOHINIISUOD B SB

Joynuenb 1918 o1 Jo 2d0ds (1opim) ay3 a1onb ued am J1 9d0ds 9SI9AUL 21BISUIS UBD
9M :I9MSUB 9UO SI9Jjo uorelonb paxIAl (USY] ‘UI0IJ SUI0D 2d0DS ISIDAUI S0P IYM

‘Apogawios mes ApoqAiaayg (Et)
ApogA1oad mes Apoqawios (Z§)

‘(%) pue (g+) jo sdurpeas adods-soeIns oy
Auo o1e19Uad oM U] A[snodo[eue Apogawios, pue (1{) se ApoqAIand, azAJeue am J]



14"

"GliNdNl LA
SNOA FTZLUMNGS QL 7
A3NFT AN0A

340H T aNy

{

AddbH F4N0A 3doH T
"60300Y IN3ANIS SHyI
SIHL 1507 3N3M TIM

"WIH Tv) 3M
ST10WL AGE0Y
FULT GIA'HO ~
& —-ispamg udﬁw
08a (329904
NOS ¥10A JEN
ATV 0A QI

(£007) /Lze/wod payx//:duy

\ 1&3,“ NI

SONIHLIUOS Xy3 59
3H QI - w30 HO

iy

L 33LNGU0)
306 oNiAYH 3,34
“TO0HIS SNOS HNOA

S SIHL H

woul e Jo sjofdxq

€l

123urnds :urIag ‘910¢g 9ousnS 1oinduro)
Ul S9I0N 21N ‘0S—0€ ASIPPO UIMEBIA PUB ‘[asu0) sa[Iey) A1ojeq 'S uoq
ToneduaT uensHUYD P2 ‘(£00z) uonv.ouad wo.ado.ld o110ods-uUIpWop UO IDUIUIS
jpuonpuRzuy ul “Juruwerdold 93e1s-[NUW 01 UOIINPONUL 3[IUI3 ¥ 00T ‘PIEM ‘BYUEL
'ssa1d LIIN :98pHquieD ‘uonDp3a.Ld.aul pup a.nJom.is 20Dfuns "9661 ‘[ JIBIA ‘UBWPIAS
"TLTAL/SDT/LIN doy "U23], se os[y A30[0utda], JO IMINSU] S1I2sSNYJes
-SBAl “9ousDS JeIndwoy) pue Juresurduy [edLId9[H Jo Jusuntedaq ‘s1sayl ‘qyd
-98endue] [einpadoid B UI SOUBWAS PUB UOHII[JOY "Z8GT ‘[[oMIUBD URLI ‘YIS
"YE1-16:(1)6¢ Aydosoqyd puv sousmsulT "Uonen[eAd 1Y31I-01-Jo]
se A&yuor1adns pue 19A0ss01d Surure[dxq ‘9007 I9ied SLIYD pue Yamyd-3uny) ‘ueys
"ssa1d LIN :98pLiquie) '392[qo puv piom "0961 ‘——
'$S21d AJISIDAIU[) pIBAIRH :93PLIqUIBY) ‘SADSS?
ooy dosoqiyd-00130] ¢ :mata fo jurod (pI130] D WO "EGET "UBULIQ UBA PIB[[IM ‘OUInd)
A19120S [BONBUWAYIRA UBILISQUIY :30UIP
-1a01d “/-T ‘sonpwayippy Lip.odwaiuo) Jo ZOg “[OA AOUOIOA Y JOPUBXI[Y pUB
‘Joysels ‘g sower AepoT SINOT-UBSL ‘P3 ‘(G661) $2IUL2fU0d 2oUDSSIDUI.L fO S3Ul
-paaoo.id :spp.adp U] ‘se[npouwl pue seiqad[e ‘speradQ :suontuyad L6661 1932d I AN
*90UABI[eIU] [BIYNIIY JO 4191008 asaueder "0JOWIYSOA 1) P ‘So1IUDULIS
23pn3up] (p.inipu fo JurPauUISU2 pud 2130] U0 dOYSH.LOM JDUOLIDULIIUL YIf dYI JO
$3UIP2230.1d U] "UOTIUSW pue SN Uaamlag :uomneionb paxiA /007 Tewy Io1e]A
‘0861 ‘PUBIRD 10X MON
Aq pajunrday ‘s1esnydesselq Jo AsIsAru() ‘sonsmdury jo jusuniedsq ‘S1ssayl
‘q'yd ‘suone[a1 2dods juaIayul se ANARISUSS AJIR[O0d ‘6461 'V WERIIM Mesnpe]
'Ss21d AJISIDAIUN) pIeAlRH :93pLIquIB) “A71S$209U puDp SUNUDN "0861 'V [NeSs ‘drn]
‘WEePISISUly UBA 1191IS
-12ATU() ‘uonieindwio) pue aZendueT D130 10§ IMINISU] ‘SISAYD " YJ "SOLIUBWIS
pue xejuds ur sad£1 pue sor10391e) :AN[IQIXS[J PAIpPNIS ‘€661 "UBULISH ‘SYLIPUSH
‘TeMEId
:PIOJXQ “DUWD.LS 2A1IDI2UIT UL SOJUDIIDS "Q66T Tozien BY[23Uy pue QUi ‘WIoH
‘uueuyne) uedIoy 1yD ‘0dSOURI] UBS
‘GST-8¥1 ‘sousmn3dul jpuonvindwio) 10f U01IDII0SSY 2yl Jo U3 [PNUUD YI10$
ay3 Jo s3u1paad0.4 U] ‘siewlwreld [eLI0391ed JoelIsqe spiemo], ‘'z00g oddifyd ‘910015 sp

65



