


CONTENTS

Symposium, Fundamentals in Transport Processes, Part I:
Rheblogy of a Dilute Suspension of Dipolar Spherical Par-
ticles in an Sxternal Field. ... v e eeeneeeninenenennnnenennns 49D
H. Brenner
Breakup of Capiliary Jets of Non-Newtonian Fluids Having a

D =Y e B 7 o= 1= 1< 49¢
M. Goldin, R. Pfeffer and K. Shinnar
Toward a Predictive Equation tfor Flux through Membranes...... 4oe

H.D. Spriggs and J.L. Gainer

Transport Properties and Molecular Parameters in Liquids.....49d
F.A.L. Dullien

Laminar Dispersion in Curved Tubes and Channels......... eee. 40T
R.J. Nunge, T.S. Lir and W.N. Gill

Residence Time Distributions in Laminar Flowing Liquid Films

Involving Heat Transfer and Interfacial Shear........ceceeveeee 49g
F.H. Shair

The bffects of Gravity Modulation on the Stability of a

Heated Fluid Layer....ccieeeeeceeonens N A 49h

P.M. Gresho and R.L. Sani _
Dimensional Analysis for Imperfect Mixing Processes..........49i
D.W. Hubbard H. Patel

Symposium, Fundamentals in Transport Processes, Part II:
Fog Formation in Boundary Value ProblemS.....veeeeeeeeasss ...50a
H.L. Toor '
The Influence of Magnetic Fields on the Transport of Momen-
tum and cnergy for Conducting Fluids with Variable Proper-
TieSiiinreneeeerenensnensencnanans Ceeaean coecsseasnsssenssseseOC
W.J. Thomson and G. B Bopp
Entry Region Gas-Phase Mass Transfer in Turbulent Pipe Flow .50d
W.0. Jones, G.L. von Behren and D.T. Wasan
Prediction of Point Heat Transfer Coefficients for Turbulent
Flow Inside Curved TUDES. ..t ieereeecnnonscsanans ok w @ e R b ... 50e
G.W. Hogg, J.D. Seader and R.R. Furgason
Free Convection Heat Transfer from Isothermal Spheres in
WAL s sssnsss s sivsd bpiRAnmnbosvmabomnnnsnss P L T T 50f
W.5. amato and C. Tien
Film Transfer with Non-Equilibrium Chemical Reaction.........50g
G.C. Frazier, Jr. and K.E. Ulanowicz
Part I--The Effect of High Mass Transfer Rates on the Trans-
port Processes in Fully-Developed Turbulent Flow; Part II--
Measurement of Mass Transfer Coefficients at High Mass Trans-
for RateSisessssnasassvesn 5 & bobs E E e R E RN SRR I 0] o]
R.I. Larson and S. Yerazunls

Advances in Predicting Thermodynamics Properties, Part I:

ghgrmidynamlc Frediction of Phase Equilibria......... tessssssdla
u



Conformal Solution Theory of Binary Mixtures cf Molecules
Interacting with Spherically Symmetric Intermolecular Po-
BelmblalS: suei o wos s manm aomnn eennn Ny O P 1 e
P.Y. Tan and K.D. Luks

Symposium, Formation of Catalytic Surfaces:
Nature of the Sites on Fluorided Alumina....... N «eeHla
J.N. Finch and A. Clark
MOssbauer Spectroscopy as a Tool for Following the Genesis
of 8, Catalysleccoisnuvennsunncenusurasrnnsnbonnsidbsdigposonas .53c
W.N. Delgass '

Symposium, Catalyst Deactivation:
Optimal Control Policies for Tublar Experiencing Catalyst
Decay--1I. Multiple Bed Semi-Regenerative Reactors........... 54b
A.F. Ogunye and W.H. Ray
Dynamic Optimization of Catalyst Make-Up Rate for vatalytic
AR =) 1= R R I s
W. Lee’

Symposium, Recent Advances in Kinetics, Fart I--Reactor Kin-
gtics:
On_the Azial Dispersion Approximation for Laminar Flow Re-
B OB e s wnsnr s mnsamers §bodisTis i ddaEdbEus A EaENEFHURS RGNS S 6 55a
C. Wan arnd BE. Ziegler
An Experimental Study of Steady-State Multiplicity and Stab-

ility in an Adiabatic Stirred Reactor........ S N .55b
S.A. Vejtasa and R.A., Schmitz
Simulation of Periodic Tank HeacltlorsS.....ievevecrnreconnnnnns 55¢

S.I. Kreps and N.P., Mistry
Application of Difference Equations in Design of CSTR's in
o 1= 1= 554
L.S. Kowalczyk
Forced Convection Heat. or Mass Transfer with Rapidly Varying
Burface Botndary Conditlofis  asvesnssvsnsussvomnsnannsonnnes ...55%e
0.T. Hanna
The Effect of Mass Transfer on Selectivity for Heterogeneous
Réactions: ciserwssonnabsnssvmsns ST YT .55f
¥. Harriott

Symposium, Recent Advances in Kinetics, Part II--Catalysis:
The Structure of Rate Equations for Heterogeneous Catalysis..56a
R.S. Csuha and J. Happel
flectrons and Holes as Energy-Transport agents in Catalysis

on SemiconducCtorS..eeeeeecesns e A 56b
V.J. Lee

Studies of the Catalytic and Chemical Properties of Acid-
Extracted H-MordenitE...isisisssinsssnssbsnsassamassesssness . 56¢c
S.W. Weller and J.M. Brauer

Diffusion in Sodium Mordenite.ceeeeesesececssssassssssacsanns 564

C.N. Satterfield and W.G. Margetts



Symp051um, Selected Papers, Part II:
Design Models for Continuous Emulsion Polymerization........57b
J.0. Funderburk and J.D. Stevens
Mixing and Product Distribution for a Liquid-Phase Second

Order, Competitive-Consecutive Reaction.............ovevunn 57¢c
£.L. Paul and R.E. Treybal
Behavior of a Chromatographic Reactor........... ... 574

C. Chu and L.C. Tsang
An Investigation of the Sodlum Chlorine Reaction Using bmis-

Si0N SPECLIOSCOPY«trserosssssosesssassonossssssasasassssssssssss 57e
The Slow Thermal bhlorlnatlon of Hydrogen in Nicxel Tubular
Flow ReaClhOrSe csenssoseanmnssscnssonnssssssstssssssonasesessns 57f

L.S. Bernstein and L.F. Albright

Symposiuu, Selected Papers, Part I:
Flow Pulsation Generator for Pilot-Scale Studies......ceeeas 58a
C.R. Milburn and M.W.I. Baird
Holdup and Pressure Drop for Two Phase Slug Flow in Inclined
PAPElifiES e s cuenosnastaonesassasasessssssansanasssonmsnnassess 56b
R.H. Bonnecaze, W. Erskine Jr. amd E.J. Greskovich
The Reinforcement of Sccondary Flows Produced by Turbulence.58c
B.W. Jackson and k.A. Troupe
Rheological Study of vViscosities and Pipeline Flow of Con-
Centrated SlUTlTriESeeeeeeesteteesesesssasosssosesssesossssnsas 5843
E.I. Shaheen
Viscoelastic Behavior of Molten Polymers in Porous Media....58e
N. Siskovic, R. Griskey and D.R. Gregory
Laser Doppler Studies of cntrance Flow.......ceceveceneenns . 58f
N.S. Berman and J.P. Burke

Symposium, Practical Pharmaceutical Process Control:
A Method for Monitoring Volatile Coating Solution Appli-

cgtion 1n a Coating Palscvscrcurrensvsrnvanrsosannansonsnns 59a
R.J. Lantz, Jr.,and Bailey and M.J. Robinson
Practical Process Control.......... e e e Q% wed . e e nEe 5943

D.M. Landis

Symp051um Transport in Electrode Processes:
The Rule of Particle Impaction in Dispersed Electrodes. ....oia
K. Prober and J.C. Dygert
Dead-fnded and Continuous Bleed Space of H O Fuel Cells--
Part I--One Dimensional Model......eveeereme e ennnennnnnas 61b
R.W. Lyczkowski and D. Gldaspow
Mass Transport nffects in Hydrophobic Oxygen Vepolarized

Cathodes in alkaline mlectgolyte...... S T T T T T 6lc
W.S. Wong '

Difrusional Processes in Solid Electrolyte Fuel Cell EFlec-

L S v oy 3 0 8 N B K RS B R RE E R R E KRR LR el 61d

n.L. Zahradnik



Symposium, Furidamental Research in Fluid Mechanics, Part I1:
heat and Mass Transfer in the Wall Region of Turbulent Pipe

B O s g o o 56 50 04 5 5 506 FeE B E B R R A e R B R B R A e W K RS K 62a
G.A. Hughmark

The Inertial Theory for Plate Withdrawl........eeeeeeeneennn 62b
A.J. Soroka and J.A. Tallmadge

Non-Viscometric Motions with Constant Stretch History....... 62d
R.R. Huilgol Ch

Symposium, Bioengineering Techniques:
The Importance of Uxidation-Reduction Potential Levels in
the Growth of Tissue Cell Lines Using Earle's L Cells as a
2 o o 7o = S 65a
W.F. Daniels, L.H. Gar01a ard J.F. Rosensteel
Oxidation-Reduction Potential Controlled Submerged Tissue
Culture Fermentation in Pilot-Scale Fermentors....eeeeeeeee .65b
C.C. Wiles and.V.C. Smith
Design of a Large-Scale (1Kg/day) Continuous Mammalian Tis-
sue Culture Flant.....eeeeereroeessesoaonsesneasansiocannsas 65¢c
R.P. de Filippi, &.5.K. Chian, D.J. Goldsteln, R.S. Timmins,
D.I.C. Wang and G.E. Moore
Concentration and Purification of Viruses by Ultrafiltra-

B O L 6 6 6 66,6 % 5 5.0 % s 66 & 6.6 8 8 566 5 868 s & B E 8 ES S s EE S E Cew s s s w 65d
A,J. Sinskey, G.c.Y. Chu and D I.C. Wang
Electrophoresis of Colloidal Blologlcal Particles...veeeeons 65e

J.F. Lemp, Jr., &.D, Asbury and i.0. Ridenour
A Study of Microbial Floc Formation Using Continuous Record-
ing of Optical Density... .veevev.. et e commnran i 65f
W.C. McGregor and K.K. Finn
Oxygen Mass Transfer in Biological Systems at Zero Dis-
solved Oxygen Coneerntration. s sscssscssveanavuowssns nanssnns 65¢g
G. Hunt, H.B. Reisman and J. Lago :

Symposium, Gas Exchange in Biological Systems:
A Mathematical Simulation of Oxygen Transport in the Human
Brain under Conditions of Countercurrent Capillary Blood
0 et seee s 66¢
D.D. Reneau and M.H. Knisely
The Transport of Oxygen and Carbon Dioxide in Hemoglobln
Sy ST OIS s ¢ vt ettt neeesanesonesasesasesssessaacscaononnanss 66f
R.E. Ulanow1cz and G.C. Fraz1er, Jr.
Non-Equilibrium Facilitated Diffusion of Gases through
Ligquid Membrane Films............ A A PR ..hbg
R. Bassett and J.S. Schultz



SYMPOSIUM

FUNDAMENTALS IN
TRANSPORT PROCESSES,
PART |

49b RHEOLOGY OF A DILUTE SUSPENSION OF DIPOLAR
: SPHERICAL PARTICLES IN AN EXTERNAL FIELD

H. Brenner, Carnegie-Mellon University
Pittsburgh, Pennsylvania

SIXTY-SECOND ANNUAL MEETING
Washington, D.C.
November 16-20, 1969

75 Cents

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
345 East 47 Street, New York, New York 10017



°y3 Fo Azoenyy Teompudp 9397dWOD B SOYSTUINF JUNMIPLII §,3IUULIY swRIoUA
¢(moTF 9330m0) ® JOF ATuO ueyy pue)
‘uoysuadsns wy3 yo A3IFFOOSTA jusawdde oyl AJuo sseysyuxngy sysAreue uorIedissip
£3zoup s ,Bzequesng PUT TTPH ‘pUBY I3Y3o °Y3 UO °PIOFF [PUxe3IX® Oy
‘o3 ulusouvalmuo._ 20 ‘YIFA IPSUTI0D ST 20399A AIFOTIIOA 9Y3 2I9YyM 89SED
1eroeds o:u,cﬁ A{uo 838913 IeuUuULlf SEIIIYA ‘I0AP08IFYM onTeA Luw samy Aeuw
p— TeuIeIXe oYl PUR I0309A AIFOTI0A 9Y3 JO STOFIDAATP 3Yy3 uvam3aq 73ue
°Yy3 9a9ym 9S®D Texeusd oyl s3wvexl sysiyeue Sxequesng-TeEH 9yl
*geTduexe IATIBIISNTIT TeI2A98 JO suesm Aq
£z09y3 TeAPUeS Y3 Jo seousnbesuod swos Ino Jufod O3 PUR UOTUR STYI I993F°
03 s7 3aded 8Tyl Jo vsodand ujem syl °‘uojjom UBFuUmoxg AI®3jol JO 83IVIIF°
9y3 910u8F 03 981wy A13UeTOFIIns °aw saToTlxed popuedsns Iyl I2Yym ISED
oyl 03 uousmousyd 9yl Jo UOFIdFIdSep 9397dwWod AJTEPFIUSSSd uw SIYSFUINY
uojun 1jey3 pus ‘ieyjour su0 Jucwaydwoo sasfIEUF TESTISI0LAY3 OA3 YL
*(L) T® 7° Byemsuesoy pue (9) °nSeloK Jo sjusmpredxe KIT202STA UVoFsuadsns
9732uSPwo1Ia] 9ATIDAdEAX BY3 JO UOTIIAIdIPJUT 9ATI®ITTEnb ® opTAcad o3 s3rns
-31 279yl PIzFTIIN pue ‘soisyds pyS}1 Jo suosusdsns oINTIP JO IsED BYI
03 eusmousyd A0Q® 9Y3 JO STSATPUBR TBOFIAIOAYI TeIIaed ® padolsadp yows
(s) zouusag pue () Baaquesng pue. TTBH ‘AT3uspuadepuy Suyiioym
*Kdoajostue TeUOTIBRANSTY
=u02 30 9dA3 ® 03 9STX BUTATS — PI3TI TPUIIIX? 9YJ 03 PATILTaI sniexedde
Y3 JO UOTIBIUITIO 3yl uodn pusdap osye TTIA AIFS0ISTA Jusaedde sy3 3o
spn3jjulem o2yl ‘93ex Ieays pue UOTIEINSTJUOD TrIuWIiadxs payIIoads e 103 ‘IaA0
=3I0K °*3Juspuadap 33vX-1®3YS 9q T1TM AITS029TA Juazedde 3yl eyl 2suas Iyl
U I0TABY9qQ UBTUOIMGN-UOU ISIJFuPm TITA UOoYsuadsns g yons ‘iways Jo ajex
oy3 uy so28usyd 03 osuodsox ur a8ueyo A[Teasusl TTFA SUOTIBIUITIO IT0odIp

3O UOTINQTIISTP BY3 IOUTS .aqsww.“ $q ssurya zeyao 118 — sa1dnoo yons jo

-g=

2ou9sqe 2Y3 UF ISTXS PINOA UEY] L31sodsTA jusawdde Ie81®Y ® ‘oousy ‘pue (¢}

votIedIssTp 4£319us TEOTUBYISW JO 238X I93wead w UF $3[NS9X UOTIVI0OX pIAspuiY

Jo uousmwouayd syl °‘PIATI TFUIIIX® SY3 jJo uoF3IoeITP 9Yy3 YITA IBSUTTCH

ST 10399a £3F5F320A TBJ0T 9Y3 9I9YA 9580 [8FO9ds oyl z03 Aquo .m«goua A

UOTIBIOX I9IF “pespul “PINTF @yl YITm L1991 23®jox I9Buol ou 8915T3awd ay3
£q@asys ‘uOTIBIOZ PIISPUTY ® UF SITNSSI $3TdNOD JO IDUIISIXe oy

“*PT®TJ 9Y3 Jo UOTIOAITp Y3 UT 970dTp °y3 uSyTe 03 Sujpusy

PI273 TPUIa3X? 3yl 4q pue ‘3T y3aym °7odrp 2yl 3ugdraed Lqazoy3l ‘ezeyds ouy

@3e301 03 SuTpual Iweys OTWEUAPOIpAY Y3 ULIMISQ 9JUBTBq B £q pIUIIACE ST

uoT3IBIURTIO STYI “97qISFI8su ST uorjow uejumozg £IEI0X UIYM °PIOFI TEVILIXD

9Yy3 JOo UOTIOBATP Y3 03 PATIVTSI J0399a 270dIp SIT JO UOFIBIUITIO aYyl Kg
pauxsA03 st 9oF¥3xed yoes uodn Suy3oe 97dnoo Teuislxe IS YL

*SPI9¥3 27330972 I0 oIJoulem

1PU123%d Jo 9ouasaxd 9y3 UT $37dnod 03 9ATS TTTM So1dT3xed papuadsns

243 UTYITA peppaque seyodfp °TI3d2T 10 9T3suldem jJusurmzad ‘Ajawyrurs

*P1°TJ 1EBUOTIRITARIS 9Y3 JO UOFIVAITp. 9yl 03 ToTTeied 9T Jou svop °Tcdfp

£31A223 pappaqus oYyl I9A ys £374818 Jo UOTIO® BYJ WOII 9SFIB ITFA 891dnod
‘uoTINQTIISTP SSPW TPUIIIUF °Y3 UF SaTIFousSomoyur 03 Surmo I93uUed DFaJeUOLT
S3T wWoxy padeldsip ST ©10T3xed yoes JO Ssem Jo IIIUID Y3 IT ¢ardmexe 04
°39W 9q 30U TTTA UOTITPUOD STYI YOTYM UJ PIUOTSTAU? A1Js®e 338 SavUBIS
-wndIFd ‘I3A9MOH  *$3TOFIXvd TENPTATPUT aYy3 uodn 3o SITANOD TBUIIIXS OU
uoym Auo a7qrssod ST 9INIBU STY3 JO UOTIBIOX D99IJ °UOTIOM PINTF Y3 JO
K3T9T330A 1207 3Y3 YITM 238301 831973aed popuedsns sy3 usym L(uo pITeA

ST PINTJ UBTUOIMON ® UT pasiadsip A[mIoJFun saToF3lxed Tesyasyds prSix JoO

uoysuadsns 3INTIp & Jo LITSODSTA Y3 103 (Z ‘1) BINWIOF S,UTIISUTH

NOIIDNAOYWINI °I

-Z=



~
mnu 0= Ae«A
(z] = 9+ XY
(1] 0=30+,7.a

91e ‘unnujjuod ojdoosoioem ® se papieSax ‘uojsuadsns ® yons 03 ajeradoxadde
suoyienba A3Fnuj3jucd pue ‘mnjuswmow leynSus ‘wnjuswom IwPU] [EIUSWEPUN] IY3I
'Yl Umoys sey (G) suuaag ‘sA0qe pIQTIISIP SIOUBISWNOITD ..:Mu 104
*s92103
SNOOSTA Y3ITm paiedwod sysAIeur 2yl 3InoySnoliyl pa3derSsu AT1EdTIvmeisds aq
1174 83099339 1®F330ur ‘ATTeurd °97339s 03 Lduspusl ou Keydsyp ‘sdusy ‘pue
©210J TPUIIIXD I3U OU 9IUITIAdX® 9103213yl sayoF3aed pspuadsns 3yl °pInTJy
397318 9yl JO 3IPY] 03 TEOFIUIP] 9q O3 paunsse ST o[oF3aed yoes jo AIFsuap
ueam 3yl °sysAieuw jusssad syl uy awadde YOTym sToquAs °2y3l yo Sujusom Iyl
Suyuyyapax A1o1sm Aq 2°UO 3I® pIdNppe 9q Aem SPIIFF OFII0A[2 Jo dF3=2ulem uf
sa10dIp 97130979 I0 dF3jouSem Jusurmaad 103 s3ITNSEx aTqexedwo) ‘*aaayds
.PopEOT,, ® S® 03 pPa1I2Jax ATIUITUSAUOD ST 91oF3aed ® yonsg °prAIy Oyl
3o uoT3991Fp 3y3l ur 3uyjuyod pue pyary L£3rARa8 Byl JO _..m._ = 8 yjSuaiys
ay3 o3 apn3jjuSem uy yenbs hmauouu!, ay3 £q PazTI9308IBYD PIOTI LITAeal
® Uy juasaad 2q 03 uojsuadsns 3yl surSewy pue ‘ayodyp £37ARaB ® Suyeq SW
910dIp 243 pae3ax am ssaUIITUTIOP 103 °*J A3ysuap pue x 8uyaq £378098TA S3IT
‘upTuolmoN pu® 91qFss93dwodUF 9q 03 pauUnsse ST PINTI IIFIIED snosusoumoy
oYyl °3F 03U pIYoT IT0dJp IJususmiad TEdFIULP} u® sassassod YOTym jJo

yoes saiayds pySFI [EOTIUSPT JOo uosuadsns 9INTIP ® I9PYSuc)

X4OTHI TVOIWVNAQ TVEENID °II

-C=

*PI9¥3 TPUILIX® OYI 03 Iw[nOFpuvdxad
20 T91T1®Ied 13y3Td ST 20309A LIFOTII0A Y3 II9Yym SOS®D Y3l 03 ATUO pPOUTI
-uod s sysAreue oyl (A}) {UOTILTIX UTPIIS-SE0I3Is TwOTWRulp 93e7dwod 3yl
uey3l I3y3ex uoysuadsns ay3l jo L3Fs0osTA Juszedde eoy3 ‘3som 3w ‘saysyuany
£qaasy3 pue (g1) 4L2a3y3er 3o yoeoxdde uoyiredyssyp-A31sua TeuIsIIO0 OY3
uodn peseq s} uojsuadsns ay3 Jo s3ar73radoxd [edsySoroeyx °y3 Jo UOFIEV[NITED
(TTT) {93®3s pojuatio-AJmopuel 3yl InOqe uUoII®qIniled [iews ® Sujunsse
Aq spe9soad uoyjeTNOTED 2Y3 I0ULYM ‘IOUSNTIUT JUPUTWOP Y3 §33INITISUOD
‘p1oT3 TeuIalxX® I0 dSJweuipoapdy 9y3j ueyl Iayjex ‘uojjom usjumoxg Li1e3zox
eyl sounsse sysfreur oyl (¥T) {uorie8yiseaur Juesexd oyl ujl se sarodip
Jususwiad Sujaq uwyl I9yjex ‘p1etI oy3l Aq peonpuy °1w sITodIp °9Y3l IIeym
958> 9yl Y3iym A13708 paulacuod s} sysATeuw ay3 (F) :suoswax SuymoTio3 oyl
3O 9I0W I0 BUC 10F UOFILSTISVAUT Fuasaad eyl O3 JUBASISX ST HI0M Jotad
STyl 3o auoN °(z1) soinodoaf31y pue (11) OI¥Y puU® OITES JO }IOM OY3 poppe
°q 3_:* yotym 03 ‘(01 ‘6 °g) uosel puw Ke3yyey £q saaded Jo sITIeE ®
uy vo:o«uou saw esayl ..ﬁud«uu.; uofsuedsns puw sousBuiizexyrq Sujmeass

s

uo $399339 IFoy3l 03 paeSax YIrm A11eyoedse ‘perpnis A79AFsuaIXe UsIq PAWY

UOTINTOAR1 JO SpFOsdi[le JO suojsuadsns ieyodyp ‘eo3nTIp Jo sef3lxadoad
93doosoaoew 9yl UO SPIOFI OFIoUSEW puw ITIIVATP JO 83D9IFe °YL
*Ax3oumisw
STY3 03 STqeINqIIIIT ATSIPWFIIN ST ‘SNTeA UTLISUTT 9yl SAOQE pU® IIAO
€£318098TA Juazedde uy °seaIdUF 9yl °sa1dnod Lpoq PUIIIXD JC 90U’ TXD
oy3 03 Sujmo dfajsumAs 8q Jou TTIA uUOFsuadsns IeTodIp ¥ U I08USI $89138
9y3 3Pyl 3083 9yl dn s3jujod LI09Yy3l s, I9uuLIg ‘iErnoFiaed uy °(ssa33s IY3I)
208U93 NUBI-pUODDS @ puv (XIFSOISTA Juaredde 9y3) IETEOS ¥ ULIMIDG SISTXAD

YSTym 3Byl ST 3ISBIJUOD YL °*suofsusadsns ievTodJp YOS UF JUBIXD SILEIXIS

IQ\I



Lo1) Wp+Kal
Le1) Tap+®au

vyl ‘g uyl I9pxo 3ISAFF °y3l 03 A73I03XI00 ‘®3Tam ueyl Lvw SUQ °*sITIPPUNOQ

sn3jvxedde pyros oy3 3w dyys ou ‘*8°s ‘sjuswiiedxe Yioq UF pauFEIUTEW

°q 03 91w SUOTITPUOd Lxepunoq OFdodsordem sues YL °*uUOTsuvdsns oyl YITA

pomlozied Ieyjo 9y3 pue ‘IUOT¥ PINTJ I9TiIwd snosueSowoy ay3 YIFa pemioyaed

suo ..uaoluuoauv [®OTIUSPT OAJ ISPJSUC) °@ UF 18P0 ISIFF 8yl o3 ATuo
PTIPA ST SUOTIPTOX T®OTIPWIUTY puv TeoJusudp jJo wajsds eaoqe Byl

*se1o73awd pepuedsns ey3 jo A370019A enSuw TUwsm Y3l ST .m«vu- ‘uoysuedsns

oy3 Jo A3TOFII0A OY3 ST AX A m = m $£3F80987A uFds Jo 3IUBTOFIFE0D Y3 ST
°
[z1]) p t9 =2

pue ‘seyd}3awd pepuedsns jo

UoF3IORI3 SmNTOoA 9y3 ST § YOTym U ‘£37S0STA Iweys JO IULTOTFIV0D Y3 SF

[11] Gm+c o - vt
% ‘2a0qe 9y3 ul

fot] w-®92="17
Yojya ug

6] *.vE. T
pue

(e [ 4G + 5 Jo= 3
SUOTILTAX

®ATINITISUOD 243 Aq ULATS 91w suofizod STIJewmAsjIuw puR OfIjeumAs Byl LIAYM

-~
o~

~ -~
(4] Atl=l
Aq uaATS sF

uojsuadsns oYl UT $§3I38 OFIOILTASP OYl 3IVYI umoys swy (g) Iauuoag

-L=

9] Ted

(s -
eA®y usy3 em [4] puw [1] *sbg jo eowyd ux °10399A uwoj3IFsod syl ST m<-u!._:
.ﬁ . o .mu.f .Mthzuouncu 2angsaad IypmwudpoipAy sy3 pus 3. 30 - d=d
‘eanssaxd oyweudpoapAy syl Sujulzep £q E59138 9yl OIUT peqI0sqE® °q LPWm
..m:n ‘uoysusdsns Jo euNToA 3Tun 19d A3FSULP ©OI0F [PUINIX® BYL
*8919733ed popuedsns
T¥NPTATPUT oyl 03 payidde sojusyoem Apoq-pISFa jo suor3awnbe sy3l yaya petdnos
‘suojaenbe TeoTURYOSW-pPINTI TPIITISISIUT 197dodsoxorw,, Sujpuodseziod oya
Y3ta Sujuuileq ‘seydyourad ,381FF, WOXJ PIATIep Uoaq vAwmy Loyl ‘Ieyiwy
*®NUTIVOD snosusBoasiay 03 sa1d7outad A3FNUFIVOD puUP [BOFURYUIW-WNNUFIUOD
pPoystIqeIse yo AI717qeor1dde 9yl 03 s¥ sjuswn3aw TI0TAd ¥ JO SIS®q BYy3 uO
PTI®A 2q 03 padwnisod usaq A[9a9m 30U IA®Y SUOTIENbD 989Y3I IPY3 ‘IvAemoy
‘pazyseydme oq prnoys 3T °*(31qF3F(8°u 30) Jussqe s1w sossIxIs 97dnod puw
®1q737139u 91® 595303 TWFIIGUT 27d0D80ITFPW USYM WNMNUFIUOD ¥ I03 suojIenbe
T¥OTURYISW-WNNUFIUOD [¥NSN °Y3 03 [PIFIUSP] 9I® SUOFIPIRX 9SIYL
*(41) Supimcy puw uwmdeyy jo
UOTIUBAUCD 3uFISBU Y3 SMOTTOF UOTIRIOU J0p-[qnOp oYL °*OFpeIII 9Fdox3osF
SuF3PuralTe ITUN Y3 ST 3 UYOTYA UF .,—-ou..- 9FI03I¥TARpP 9Y3 JO IJUPFIBAUT
20399A 3Yy3 ST ..m“m.u lxm: ‘uoT3ITPPE UI ‘uoFsuadsns Iyl Jo £3IFo0T9A °8SwiaA®

-sswm oy3 A pue ‘uofsuedsns oy3 uo sSuppunozins Y3 £q pe3lexe wnToA ITUn
-
Rl o~

2ad £37susp 81dnoo Apoq TEUILIXD Byl H ‘I0SUL] SIS OFIOIFFAGP OYI L

-
‘eanssead 9y3 ,d ‘xojoejwepy ofpedp °y3 m.. ‘i0su93 axnssexd ojydodsoxdsm ey3 ST

- o o
(R 2] 1+ ,dI-= g

‘939H

=0



*a7o5T33ed YoE® UO s$aTdnod 3yl Buyouereq Aq peyIsFiIes aq A[yEdTIewoIne ITIm 3IT
fxoylwg °*sIsATrTuz JuInbosqns Iu3 UT UOTIL[AX JUOPUIdIPUT U S® PIIAIPTSUOD
£1371971<¥%2 3q 30U pOdU 323327 943 ‘A13uonbosuo) *[z] uotaenbe wnjuswoum
aernSuw 2yl SurLJsyIes 03 JudTeAInbs A[3ITOI1dwW} 23103213yl 8T I[OF3aed yors uo
gardnoo Teule2xs pue Stweudpoipdy sy3i Suioueyeq *[91] °ba a@a0d9x am [z] °*bz
03U} UOTIINIFISQnNs up .@-wn omw '] oao -= wz sny3 s} uojsuadsns Jo swnyoAa

ﬂ ~
3tun 19d 27dno? Apoq TRUIAIXI Y .n- t‘m\a = A/N ?oujs .z\am. Wn U 232ym

T,
‘0 - o.mm nu %rugN - = auv,ﬁn W: (A 30 S3U23U0D °ITIUD Y3 UO ‘sdULY

‘pur) s®TOT3IIRd 9SOYI UO PIIXIXD ITCNOD [PUIIIXD [BIOF OYJ UIY3 ‘uojsuadsns
9Y3 JO A SUNTOA B UF pPIuT2Iuod so70T3red N 2I® 2I3y3 JI °*°1odIp pappeq

-W3 Y3 UO PIOTF TTUIIIXS 2yl JO UOTIOE 9yl £q ma3sfs 9yl JO apIsIno woiJ

-6~

919T33ed 3yl uo pa3aaxa afdnod Apoq ay3l ST on«..m ERE1TY .o.l lnuv.—ﬂ+ ﬂmz eyl
soatnbax sTYL °yYsFueAa 3Isnm 27573aed Y3 uo 21dnod 39U Iyl ‘a1d5F3aed ay3
JO ®IIIIUT JOo Juowouw Y3 Woxy Sujwrme3s s3o933e TerlavuT SurioarSau uodp
*212yds a3yl jo £31o%0yeA 1eynSue sYy3 «Q pue snypex saeyds 2y3 S} © 2I3ym
() T- % v e = T

s9roT3aed YaT ay3 uo
PINTJ Y3 £q pa3xaxa 97dnod osTwwukpoipdy oj3eisisenb 9yl 103 uofssaizdxe
SurmOTT03 9Ya saysyuiny ([]) mey s J2xes ‘a1q137(8su aiw sayoFIIwd papuedsns
9yl 3uome SLOFIOLIAIUT OTwmeukpolply 1A ‘swe3sks IIN[FP UI °uosEeL
SutmOT103 2Y3 03 ﬁN“_ wofisnb? snjuemoa irynSue syl 03 paIleIax A[ejewyjul
ST UoTaZY2x STYL °(S) Isuuaxg puw (9T “ST) FINSASR[ONIN pur A9,seueyy 4q
A7za2puadopur TOATE ST $33138 dTIjsmmAsiiur Y3 JOJ UOTITT[OX SAFINITISUOD °yJ
*(z ‘1) vreisury Aq LITrurSiio UeATS 3wyl 03 spuodsaiI0D SSVIIE DTIOIBTARIP

242 Jo voilzod doTajswmAs syl IoF [8] uor3eraa 2ATINITISUOD BYY

°$ UT I9pI0 ISATF Y3l JO Swial 03 L13I091I0d

fo1] @-°® =7

£q paseydax aq Aou
_”o._”u *bz eyl saorroy 3T .a 20px0 Jo Apoolle ST JUDTOTIFO0D £31s09sTA-UTdS
au1 907§ *mOTJ pIqInISTPUR DY YITM PIILII0SSE I0399A KITOTIT0oA Y3 ST

Om.
(s1] AXA m = %
xayMm
« omw  mv
()0 + ™= m 12yl SmOTIOF 3T °MOTF 9Y3 UT $3TdTIaed papuadsns oyy
70 2du2s5~ad Y3l woay SuUTISTIP PISTJ uoTIeQIngaad ay3 ST A.Hn ..RO pue ‘pInyy

22T23TO 2Y3 TO uUOTIow oyl woly Suisire PT9T3 20qQIn3sTIpun d2Yy3j ST Aom .oa 219ym

-g=-



moxj “ooeds UT PaxIJ SIXEB 01 IATFIB[IA UOTIBIUITIO d3TUTIIP P 03 Spull

3 20399A 93 w + 1 SB ‘UOTIEIUSTIO TBTITUT SIT Jo @AT3Idadsaxay ‘st eyl

mm = uv\ﬂv YOTym Uy uoF3en3s oyl o3 3ujpuodsairod ‘uoTIBIUITIO TRUTWIL] ‘oTqeIS

‘anbyun ® S3A3TYO® AT23PWIITN 3[OT32ed SY3 SIIURISWNOITO I3Y30o TT® UT IBY3
“(81) wax09Yy3 A3IFTFqe3IS UOSXFpUag-dIBIUTOJ 9Y3 JOo UOFIBOFTdde snojusSuy uw
£q ‘umoys saey 8iaquesng pue T1PH ‘xTpuaddy ay3 uy A1e3easdss passnosp
ST Y9TUA ‘T > \ > 0 PUB Z/u= A aI9ym @sed T®}oads oyl Suppnyoxy
*X pue A sxajameiaed ay3 uodn pue ‘g = 3 3J® ayd}3aed 3yl 3jo
UOTIBIUDTIO [PFITUT 3yl uodn ‘yjeasus8 up ‘spuadap uofienbs TeTIU2I3IITP
a3yl 3o Twﬂn w.\coﬁus._cu 9yl °y3zoq Aq paxapTsuUOD U pu® ‘zZ/U ‘9 = A
$3SEO 3Y3 I0J JUPPIOJUOD I8 SITNSII Juapuad3puf om3 ayl °*Kieijfqae aq Aewm
5103994 £37AEa3 pue £3TOFII0A Y3 JO SUOTIOAITP BY3 UI0MIAG (4 > A S )
A,W . o._.& TmOu = A @78ue ay3 aiaym aseo yeasuad ayj uy N?v 8aaquasng pue
«:5._ £q pue .w: 03 ‘A1aaT3o9dsaa ‘aeinojpuadiad pue aBAUTITOD om_( Jo sased
1®I22ds a3yl MOu (6) xsuuaag £q paayos udaq sey [zz] =3uw=vu<
3 ur wis3 >T3EapENdb oy3 wozy sesyae A31aeduUTTUOU BYL ‘*x0399A £3ITO>T3II0A
0 Owm

Omw
paqaniiadun 1ed07 3yl 03 [a]Teied 10303A 3ITUN B ST m/ m = ™ ydTym uf

-

[zz] ﬁa.ﬂw-wvf?ﬂxo.ﬂuoauwlu
. . . =

‘uoTienba TBTIUSISIITP AeSuTTUOU SUTMOTTOF
2y3 £q pouleaoB snyz ST 315TIied YoEd JO UOTIBIUSTIO SNOIUBIUBISUT DYT
~
E)

(1z] %0 =

st

ST
19A195q0 paxTJ-20eds e Aq paanseaw se a8ueyd> Jo 93BI BWIJ SIT ‘ar1oT13aed
3yl 03JUT pIYDI0T ST Mauouug 9yl 22UTS °*s3Tdnod otweudkpoapAy pue aeyodip

2yl Jo sy3lduoals oaTIeTa1 oY2 JuTAIToods IUBISUOO SSITUOTSULWIP B ST

-11-

o_0
[oz] 2 v“w =X

-
a

pue ‘4£37aea8 03 Tayyea®d 30309A 3IFun ® ST 3/8 = €

< _om_: = %moaoy *£37a91q 303 paddoap ueaq sey T 3djaosqns sy3 2IaYA

o

o -0 o
[61] 8X3 M\ + ‘M =0
v
Jeys sarinb
=21 JUBISUT Yd®2 3I® 3TdNOd JIU OU IDUITIAdXD ITITIAed Y3 3JBY3l UOFITpPICT
ay3 .hzu *b3 y3ym uoy3dunfuod ul °*praT3 AITABAIS Y3 JOo UOTIVAATP By 03

9AT3ET91 219T3aed 9yl jo Ty UOTIEIUITIO Y3 uo spuadop 3103919yl 39338 YL

fo1] IXT &0 m
ST
o1ayds y3T 2yl Jo ssem ay3 uo pelraxs a1dnoo Lpoq TPUOTIBITARIS YL
®S?3BUFpPI00D aeTod [EOFIeYds JO WIISAS B UF I10309A IFun
127pea & se papae3ax 9q ATIUITUSAUOD Apm 10399A STYL °*9owvds UT paxXFJ soxe
UBTS93IB) JO 395 B 03 dATIBRIDI Ty Jo uor3e3uatlo ay3 Suyay8 £q paryyoeds aq
feu 275731ed 943 JO UOTIBIUSTIO SNODUBIUEISUT 3yl °*aaayds yaF ay3 o3jug

T TFaw
P2Y20T I0393A IFUR ® ST 'S5 pu® $3dF3ied I{® 103 owes oyl ST | P _- P

‘2134 °p «m«l um. and pue ‘sszw Jo I23Ua0 S3F 03 T °asyds jo I9juad

971391023 2Y3l WOIF uMelp I0IIDA Y3 2q .“m( 391 °[91] *ba3 e1a (@)0 o3 xwz
ysyuany y1IA o9douoy pue ‘g ur (1)Q JO SwWIa3l 03 3IVIXIOD m‘gu.; A19o3BUT3TNn
11IM STYL °*s27oF3xed palelosT JO I0JAryaq ay3 Uo uoFjualje Suissndoy Lq

st0354S 23INTIp UT polelnoyed 9q Avw ,mx.au«uo.ﬂu> aeyndue uwow oYJ

SNOISNEJSNS YVTIOSIA 0 SMATA DIJODSOVOVA
ANV DIJ0DSOVOIR THL NIZMLAE SNOILVIZY °“IIX

-Q1-



[ om
*"3 03 awnotpucdaod Surdy ™ Jo Jusuodmod 3Byl 03 furpuodsoiiod

O B G — W Ow .
M. (9 ®=7) =y = ™Ay oM ,A3T00T9A dJT8, TTUOTITIOX 9YI 03

Ll

[9z] -o g0 °m uwcm U

‘(1 81 oste 99s8) cnnuu *bg woxy “oousy ° 9 . % = U eyl sy &q [61]
*bg SurA1dyaTnm Jop uodn smoyTol IT U 5% - W?«uuau uodfy °sTxe 53 ay3

3Inoqz 338101 2a3yds syl Y3 OS 3 yarm IvoUTT0D ST Nw ‘33835 TRUTWID)
$3T ur ‘32y3 (1Z7] *b3 woay smoyro3F 3IT ...o&n uv\ﬂv 20UIS °2qTIdSep 03
91dWTS ST UOTITIUITIO [EBUTWII) SIT UF 2I9yds 9yl Jo uoFIejox Iy
*uoTIEjULTIO pue apnitrdue Kieilyqie
70 sodueqinisyp 3sutele a1qe3s st [gz] *ba 4q paqyadsap uoyaEIUaTIO
2y3 3Byl smoys sysAreur s,31oquesng put TIBH ¢A11ea9Ua3 II0K

*pajels KApeaaie se

‘juevapenb 3s3yy 9yl uUT OIY Isnm ms 3zy3 ‘Ay3usnbasuod ‘pue (0 < uﬂa. Nmn

-

sy Am}.u.d aAT3ITSod 2q yjoq 3Isnm as 802 pue us uys eyl

puz 0 < @ -

moys 4 230ujood pue [Gz] *bI ‘IaA0excH “°A sv0p se jueapenb swes ay3 uy

s s o gew
o:oun__uuou?vau:uussno*ugaouu.Eu3u«.onou\>uou|w.u

Sw

Ll
3ouIs ‘0 < 2 - "9 jvyl *°°T ‘°aT3vSou eq STY3 Jo uoyllod [EAI OY3 IBYI

o d L
saxrnbox L3ryIgQRas °*1-A = T oaoym °% . nw..« I¥8, 3 2q 03 punoj aae
xTarew A3371Qeas SuTITnsal 2yl Jo sanTeaudlya om3y oya ‘[zz] *ba Surkorduy
S o Saw Lid
*79 uoTICIURTIO 9Y) woxy ( O 03 ITTNITpuadiad) 9 voFlIeqan3aod [yruws T
Suzajoauy stsATrue KITTTQUas poziacour] v Aq powIfjuod oq Avw SOdUEQANISTIP

Tivus 03 21qeas s¥ [€Z] *ba £q udAT3 uorieaustIo Byl 3IpYL

-1~

*p230919s 2q 03 8T A s® jueipenb aswmes ay3j uy Burdy
-o 30 antea eyl Lquo [4z] *ba Sut3ys1jes -a Jo sanyea @1qyssod om1 a3yl 30

*1 °314 uy umoys aae satSue SsAYL ‘Z/u4 > -s V.o pue u > -o > 0 YaTym UY

. 8
[sz] ﬁ - -s uys
6 urs
pue
A _uts Y - + Nu - +1) %)% ups
[ve] N\% N:_” T U D ] (+vi}-Toum
‘suoyssaadxs ssay3 ul
e ~ -
[€2] 3 A u«“ 3 X°m + Ll 8 + -u Naqu -o 805> %m = %%
@ Urs g urs v ¥ @ sod> g uys v v .

- -
uye3lqo am ‘A sod> “I -+ A uys m.l 8 souys ‘A13uareaynbzy

*S23PUTPI0OD UPTS3AE) JO WaIsAs papuey-3y3JI ® UT SI03DIA IFUN BaB

m = § =% ¢

v v -

Om L €T ¢ A uts = ., A urs - 157
- Ow .
3K m

O — O
...‘,XAM % Maouo__h

%9 50> €7+ %p urs g uys ¥+ ®°p soo g uys 17 - 5

(1 *314 '79) nu:._"-uno suo Isuusw sYy3 ujy
.uw pue ao sa18ue ay3 o3 A[snosuelTnuis paaTos 9q Lew suojlenbs om3 sssyr
*A S0 = mw 502 nm s0> sprath °m Aq 9A0qe 943 Jo s9pFs yioq BuyA1dy3rnm 30p

wr o v
‘ozomiaylang (8 . 53) 1500 = S pus ﬁo.....c. -Nw %00 - uo szsym aw urs

= mo urs suyeiqo suo ‘sa0cqe @yl yo €3pIS yjoq Suraenbs uvodn :emoyyog mr

(5.%% -9 y-="Tx%%

uotienbs ay3 Buyares £q pauyeiqo aq Aem o3mis

o -~
TeuTu1a) STYI 03 SurpuodsaAi0d ﬁ X ‘3 8 ;H *S = "% vorasaverae sy3 (7] *ba

-21-



sT [1€]-[0€] *sba Fo yeadejur aeIndT3aed ® Iyl smoys (61) SPIATFF
953103 [rul93IX® JO @ouvsaad 9yl UT SuoFIenba 893035 JOo Llo9y3 9yl IJUTS
._..._nunﬁon“_ *sbg Jo suoyinyos 23vI3uad 03 pIzFIFIn 3q Aem uoFIe3zaadiajuF
STY3 ‘peapuy ° xm...‘x A |M. -= mz.nﬂr ¢1eF3uajod 10329A e 3uyssassod
£37TSuep 20103 TPUI9IXD IATIBAIISUOIUOU Paqyadsaid ® Jo 2d5uaISIX? 9yl Jo

sm133 uy pajeadiajuy Ay1ed¥sAyd °q Kew [og] °b3 eyl uosyiedwod U0 SMOTIOF

31 °PIN]J 9Yy3 UO PIIIIXD JWNTOA 3IJun I3d I2I10F [BUIIIXD YI ST 1 exoyn
-~y ~y L
0O=d+A ND i+ da -

ST 995103 JO PI3IJ [PUIIIXD U®B UT
PINTJ ueTuO3IM3N snoduafowoy T JO UOTIOW MOTS 9YI IoF uojienba yeojweudp ay3
MmON ‘umouy ST Aom .o..& uoT3om PaqINISFPUN 3Y3 IIAUIYM UOFIOUNJ uUMOUY B

X)‘
sz papaeSox aq Aew "1 I03%0A 3yl ‘[gz] pue [£z] °sbd yiim aduepiodde ul
o

(€] 0=4.4

Log] *Ixal-X ar+an-

21® uoTsuadsns Y3 Jo uoTjom dTdodsoasewm 3yl Sutuxonol
suo13znbo [eoTjEWOUTY pue TedTwrulp Iyl [6]-(5] pue [g] °sba woxg

*pra13 A37AEa8 2yl 03 1BINOTpPUadIId ST

¢ T~o X
20392A TETXT STYI ITYI o5 ¢ m @9 = "L 3eya ITWIT pIOFI Juoxas oy3z ul
f20u oM ‘12A0DION  ° n_v_mvzu m.wcv:u ¢A31AL28 03 ae[noTpuodiad pue yaryeed
Omw w

=T

Ll o~ w O oy
f JO s3IUducdwod J0JIVA DATIVCASDI oyl 2xe (3 X m X8 ="m . (8
v

v

< eog

O e
m = m 23TIM om JF Snyl

-G1-

*£37ARI8 JO UOTIDVITP 2YI OIUO 10399A AITITII0A 3y3 jo uoi3idafoad ay3
03 1enba Sujaq A37d072A aeynBue s3T Jo 2pnijTuBem ay3 °proFy AITABAd By
30 u0T3IDAITP 9Y3 YITM 1eSUTTOO STXE UP Jnoqe SIIBIOL I3yds yoeo vyl ST
oM W mw
*m. 38 =y ‘Aljuareaynbs ‘10

v v

uoT3IeTSI STYI Jo Juswajels TedFsdyd a2y
-~
(62] Asoo°mg = wz

aen

. Ll
osayl 0 « g pue ‘A « %9 ‘8 « °F oses syu3 ux P ‘3TWIT ., PTRTF
8uoa3s,, ay3 uy A1qexaprsuod LJI1duys suorssaadxa Suypedsad a8yl
w  $UOTIE30X QY3 BUTNp JUBLSUOD SUTEWRS JIRFeT U3 ‘ST qBY] ‘sIjeiod
1.2 ‘S, ‘p ¢ e (g/iw) - “A33asu> TeyIuslod yruojjejuvTIO S3T uT 2Bueyd
€t o3zopun 39u S20p 3F ‘Aouedonq pue sseZ JO SJI}UND 53T
yseq ySnesys s9ssTi YOTYM STXT UB .4noqe £94830J OTOT3JIBC B 2dUTS {3a[qIisneld ST

uoTSNTOUOD STUL ‘uoysuadsns u_% uodn Suyloe pya}J Teuaaixa ay3z Lq uop ST
o~
yxom ou 3=yl suesw syl ‘A71eorsdyg °y 03 aendypuadiad ST w.\ eyl 2ou3y pue

- x{ o
.m 03 agnojpuadaad ST L 3eyl smoys y TNU_ *bg 3o uor3edTTdIITNW JoQ

£q
[82] Ce 500 °5 - %) . T °%m %rige + [ 1(R8) + Ra] =T

Sl
aﬂa
s

uoyssaidxe ay3 £q g woy3Ideay

SUNTOA 9Y3 UF I9pI0 3ISATI 9Y3l 03 USATS ST SS213S OFIOILTASP 9Y3 eyl OS

Sw 0w 0_0© P8l

(ez] (° 503 °3 - °%) °m % gg = *I

un;w [9z] pue [z1] “[91] °sba woxy smorroz 31 °[92]
*bz Aq uaall st mw axaym .m( = mm “2ouay ..m« £310079A apInSue swes 2yl YT
217301 pur onTeA 5’ owes oyl ssassod TTIm Juelsuod K1qIsuds sy %0 a13ym

uo¥3o1 B UT paurcIuod £97273x2d 11T ‘SoduEISWNOATO Juasdad oy3 ul

-1



ireg]
Ao+nsv moo uc uou uo:.«m @:am>0uuoo=sm|umuaunnha

x£
[oge] Comspl-plepo’-"h
£x
[age] Coursplrplep o=y
z cFPhg
zz AL XX
[ece] 0="1= 1="1

918 S$S313S OTI0IBTAID

2y3 jo sjuduodwod oy3 eyl puty am [gz] *ba 03uT wOTINITISqns uodn
d ad
jue3jsuod = d ‘x L = A

st [ €]-[ ] °sba 3o uoranyos
4 ot - -
3Yy3 suOJ3IFpuod Alepunoq smes Iyl J0F IBYI SMOTTOF 3T IduULYm Q0 = <I XA
soyem sTyl *(uoysuadsns 2yl Inoy3noay3z WIOITUN ST @ 3IeY3 papracad)
X e . Sa ‘ 5 Ot
1 ‘aduay ‘pue 3 ST 0s uway3l ‘pIN(y Ayl InoyS8noayi 3Jue3ISUOD ST M DIUTS
o W Ow mw Oww
*Z/9 = Mmopue z = modudYm Z/H z = M SIAT3 STYL °*93EX IEAYS BY3 ST

y/n = 9 pue sOXe 2IPUFPIOOD 2yl 03 TA[TEard SI0323A ITun B Z ‘A < axaym

v v v

e
JUR3ISUOD = °4 ‘9 £ = or

ST PI913J MOIJ 3Yy3 sa7o73xed papuadsns Jo duasqe Y3
ul °f AITO0TSA Y3 JT3s3IT 03 [o1reaed Sujaom 23erd zaddn ay3 pue 3s=1
e p1oy Suyoq a3eyd I9m0T Y3 ‘Y = X pue (0 = X “sa3eyd e[ OMmI uamIaq

suetd £ - x 3yl uy 2Ioeyd 3urel mo1y Suyaeays a7dwWIs © IIPISuo)

MOTd FLLINOD  °AL

-{1-

*Suoy3Tpuod Axwpunoq paryyoads ayi AysyIes o3 se os

suoraenba s@%03§ snosualowoy 2yl 30 UOTINTOS Aue pappe aq Arm YoTym 03

[aze] JUTISUOD = mnwa
- _.wc {_ WA
(ees) e S [ xa B8 L. ®F
() XY

-9T~



*3uUapA? ATIeITD ST 20309A AIFOTII0OA 3yl pu® PIILI
TBUIIX? 3Y3 JO SUOTIDAITP DPATIBTSI 9yl 03 3Idadsax YItm LITFs02sJa Juaiedde

9yl jo Adoxjosyue 9yy °*Biaquasng pue [IFH £q Ino pajurod 3I8ITI SEBM SB
z b4 o
A UIS g Z+¢ =+ =
[9e] ( Na sn sm 19} L

ST 2582 STyl UT AITS0OSTA juazedds ayg

*Suo¥3122ayp z pue £ ‘x ay3 3Buore 8 jo sjusuodwmod Y3 Lam Auw ..ﬁw .xwv 3iaym

>mouhmuo:s.~||luxhu|xuh

€
>uooxmuoasm|l>uhn|uhh
A>~=..~na.m-sm+._vuoa..x»y
A>N=«msm+sm.+~vuoalhxa
zz_ KK XX

0= L= 1= 1

I8yl pUTJ 9M 3I9H ‘= « Y ‘ITWIT ,,p19F3 Suox3s, oyl

ut L1qeaeprsuod sayyrrdurs [€€] °sba £q uaaT3 wa3shs ssaizs ayg

-6T~

*#OTF 9Y3 JO I93deIRYD [PUOTSUSHIP-oml ey3 e3jdsep
eusTd £ - x Y3 o3 zeTnoYpUSAlRd ST 92303 STYL * L “Sp = “ap £q uoaps
UOTIDDITP Z 9Y3 UF JUPISUOD = X dueTd OYI UO 92107 ® $ISTX9 219yl ‘srdmexs iog
*[2€€]-[2€€] *sba £q pejuoseidox seesails Jo WeIsAs XITdWOD 9Yy3 JO OOUVISTXR
ay3 3s233ns sjsAyeur 1Fay3 seop lou ‘uoysuedsns oy3 uy BuTISTXe 88138

3o 93e3s dTx3oumASTIUE BYJ 03 BIUSIIAI ou eyewm Ley3 sysAyeue ayeyl ujl

*pPINT3 SuIMOTF 9yl 03 83TOF3Ind JO UOYITPPE 9y3 Aq pexanouy ocouu-n«anun
£A3isua TEOTUBRYOAW JO ©IWI [BUOTITPPY 9Y3 UO peseq sjusmniie un.:w-

®Ja 819qudsng pue [TPH £q PSUTRIGO UOTSSaIdxX® BYI YITA AT3owxe savale STYL
.

(se) A.a~5.-m+.m+coa.=

£x
-3«135_..33.3 .b.._. -muu&-

£x

pus % *5p o £

dp ‘sse13s Jo UOTITUTFSP 9yl WEAF ‘ecuts .Nu_... oL = .mmv

UOFIPTI 8yl £q pauryep s} II °*JuEISUOD = x sustd eyy-ny Suyy

*sp Jusmere 9J8JINS 9Y3 UO PPIIIX?P UOFIVRITP £ oYl UT »5.. 923103 3yl 3o
SWI23 UT pauFIep 8} uofsuadsns syl jo || £3Fso2sTa Juaamddw ayy

‘WZ>§S>0PURB USES(Q 2IayM

~y
[v¢e] ® 502 .m<+ § uys @ uys £ + § 80> @ uyse =%
. v o v v

uoy3erax ay3l £q
pauT3Iap aae pue ‘soxe z ‘A ‘x 9y3 Suorw loloeA AITA®IS oya 3o uoy3Inyosoa

2y3 03 Bujpuodsaizoo sat3ue avrod Twotaeyds ay3 sae § pu® @ 313ym

[age]
Ao... msv _Ju mo noo -o c.—amu.—q >o-ucoanm| l auH- uxuu.

lm.nl



A371802STA ®
uovsuodsns 2yl 01 Suyultsse Aq s3[NSaI STY 3I91dI9IUT PINOM 3ISFrrIUDWEIAdXD ue
‘siseq sTYI u0  *(pv + 1) on ST A3TSOOSTA 9sOYyM PINTJ UCTUOIMON B I0J 9SOYJ
o33 oTerysIn3urIsTpuT ‘oI03yor0y3l ‘oie uojsuadsns 9yl 03 SpIATF AITO0T2A
pue 2anssaxd 3yl °pPINTF 9Yy3 Jo 3ujod yseo 3w gy + [ JO 303283 ® £q
posgaioul ATuloFjun s 2anssoxd 3yl Ieyl Inq ‘9seO paqIn3IsFpun 9y3j oy se
smes 9yl ST MOTJ UoTsuadsns 2yl Surqiadsap pIatF KIToorea dFdodsordru 3yl
JBY3 smoys sFsATeuU® 2A0QE Y3 @ UF I9pI0 ISATI dY3 JO SWIII OL
+%4 (g% + 1) = d acya smo{703 3IT ‘[11] °*ba Jo 3IuUnodd® Suyyel pue [zy] °b3
ouuwuouuauasumuuusuauunnmuo .oal mvun oﬂl.n\ uoﬂon:.ﬁmnu.mumov

se uorin{os sumes ay3 ssassod [1y] *sbg ‘suoj3Tpuoo Aappunoq suwes 3yl 104

[zv] momsm-mu oIH.m
EEEUTY
e
(a1v] 0=4a+aA
[e10) ﬂ.ﬂap °f +aa -
amoo9q

2103919y3 uofsuadsns 9Yy3 Jo mOTF 3y3 Bujuxsnol [1g¢]-[0€] suoriendz

o
[ov] da pg - =
oM o
A " - -
~> (13
Caxayxaige= *Ixa
¢ L13uonbocsuo)
Omw
[a6¢e] 0= A.A
~ oW (] o
(e6c] o|>~> M+ "da -

21e voT3OW JO SuOTIenba 3yl s°97dF3red Y3 Jo 9JUISqER Y3 Ul

IHNI

rsc) %% go = X7

eyl [91] b3 woxy smor1oy SNyl 3T °TT¥ 3Ie 238301 03 3[qPUN ‘pIZFTTqOWWT

-

A10397dwod 2103919Yy3 9ae S$3TOFIied oyl .m:- Muu!._u 22uay puz .m< =y

3eyl smoys ﬁouu *bg ‘exomxayzang .om.o". xernoypuadiad 2a9YymAI9Aa ST YOTym

-~ oM
(€] g X m_ Y+ -1
v <Hl NI

Smw
El

< b0}

‘ased STyl 103
saA18 [gz] uotaenby °*(z/4 > ns >0) (VD ._Tu.wa - us pue g/ = ua ‘[sz]

pue [4z] °sbz woay ‘3jeyl os ‘z/u = A ‘sedouelsumdayd asay3l ul
*(1939W02STA T1Eq-BUTIIE3 © {aqn] JIETNOATO TEITIADA ® U MOTF
T 9TTINeSTOg €*8°3) TBOTIAVA ST STxe Axjaumis 3yl YOTYM I0J SMOTJ TEUOFSUSWIP
-09ay3 orajeomuistxe TI® (TT) {(so3erd 3IvyJ pojeaedas ATTeITIIBA UIaMIDq
SMOTZ IITINSTOJ pue 2339N0) [rUOTSuUsWIp-oml ‘°8°d) saueTd TedTIIZA uUT
2o21d 3uyel SMOTJ TeUOTSuUSWIp-om3 [Te (F) :9A®Y @M 3ujyod yoea 13w :wz o3
2enorpuadaad ST °w 2x3ym SPI3TJ mO1J JO sayduexe Juwllodw} sy °*pamxoyxad
JuswWIIadx?a Y3 JO IINJBU BYJ JO JUIpuUdaput ©q TTIM AITSOISTA Juaaedde
oyl ‘praT3y moTF oyl 3InoySnoayl 1 < Y 3I9Yym suorIenifs 103 pue mm\ PI®13
A21AR2Z 2yl 03 1ETNOFpuadiaod IIIUmAIDAl ST omﬂuouug £3197320A 343 3Pyl Yons
ST mOo13 poqanixadun 3yl 2I9ym SUOTILINSTIUOD TeIuOWTIRdXD UF ‘MOYys mou am
se ‘loAsmMoy °*paIonpuod ST JuSWIILdxd 1EIF30TO9YI 9yl YoTym Uy snieciedde
3yl jo sTIr3Iap 1edFsAyd 2yl uo 1ylex spuadop 3Inq ‘suore uoysuadsns ay3 jo -

£3aedoad oFsujajur ue ATTexsuod Jou S} AITS0ISTA Juaiedde ayg

(T<X ‘ZYu=A)
SATId MOTA TVYANTO THOW °A

-0z~



*1Tems @x®

2
$392339 UoFIom uryumolg Axviox 3yl Bujmapyued ‘T >>, 01T K 9°l =9/ @

L {
SOATS sTy3l oanjpaadmol WoOOX JY  *2InIpradwol UFATIX 943 ST 1 pue Juelsuod
s, vuwriz3tog ST TQov Nuouu NEo g <o.n..o~ Y 8E°T = o °aoym qna °n ug/I% = a
ST JUITOTIFO0D UOTSNIITP L1201 9y3 LI09Yy3 UTIISUTI-503IS Y3

03 3urpaodoe ‘oxowxaylang °IIPWS PIIPUT ST loqunu sprouksy ®TOTIXed

9y3 adusym 1 >> 4.-3 X 60 = ozxa N- °m UOFIBINOTED STY3 ul °0°1 = Y
spTa1k STyl Auuoﬁxm = ®¥/p) SSew JO 193U3d Y3 JOo JuswaOeTdsIp Juadaed ¢
® 304 *(, 998 w3 0g6 = 3) PIT3 Lajasa8 LieuTplo uw U sUOIGTW 0T = ®

3o snipex IYd2F3xed v pue ( 298 g0 = oav .—uua- 1 = 9 JO 93Ex IPIYS

wae (go 1 = O « _mo 8 1 = d) zo3em uj pesiadsyp uoysuadsns ¥ IIPTSUOD

€
$22UTISWNOAFD TEOFIOead UF Y JO anTEA ay3 JO wIp} owos uyed ol

*pPeAl38qo 2q pynoa uouswousyd 2Y3 UF UOTIBILITE o

o8uex molivu ¥ 19A0 3T Bujkawa £q eyl os .N.v.no«u 853138 JTI03TTAdD IO

‘aanssaad ‘A372019A 9yl uj awedde 3J0u seop v.—”«w £33A®28 3y3 jo yjBusays

2y3 ‘paopul °s£em TPUOTIULAUOD 3yl Jo Lue uj Lyyeoydodsoxdewm JTIE3IF

ISPJTUBE 03 STTEI puB ‘9TqBTIBA USppiy ® JOo 910X oyl sfeyd L3yAead aoujs wyy

03 TuT¥d1dasd 3A0IG AT2ans pInom J[nsJx sTUL °[eh] °ba £q uaATd sT || oxoym

s [ - - -
T (o] 16 8% - [ R+ | L=
‘6 <n T/qp d

oYl S9IINbOX T < Y UOTITPUOD oYl “odudy °(snIpra o91ayds = ¢ {A3Tooroa UOT3ITTIX 2ATINITISUOD 3yl pakaqo 19yiex Inq ‘upfuolmsN Jou sem PINT3 9yl
27au’s = (1) 2923ans oxoyds Y3 UO POAdTUST ST YOTYM ‘qz/NE = %% J0 opn3tuSen ITY2 I2A0DSTP PINOM 9Y 3STAdANS STY 03 YINK °*003 $35$91IS BY3J IINSEIW puw
WIIXTE T soy AIFOTIA0A Y3 9SO I9I9WOISFA TTEQ-SUTIIEI OY3I log 23u3ang 02 ySTw 02e373ISOAUT [NnIIYEnoyl pue pIpufm-uado Ixow ® ‘puey I°y3o0
31 Zn ai\awc g 3T 32w 3q TTTA PINTJ 2Yy3 Jo 3ured £30a0 3B T < Y 3Tyl Y3 uQg *ucyrolsaN A1IVTIIS Stm voTsuadsns Y3 JeY3 IPNTIUOD PINOM SPIOTF

UDTITPUOD 2Y3 UDTITNITS STUI Ul *ouzidpT® 2yl Je SOYSTUTA pur ‘onymp STY3 2anss595d pu2 £3FO0OT2A Teo0T 9yl ATUO Paanszom Ooym IIJUSWEIadxd uy
ucyl 97 ST ¢rd 8yl ur Jutod Ioyjo KAue e £3TOoTII0A AYL ‘y/ng = oa “z/u = um w:.mu",-un
ST TTem 2Y3 37 £3ITOTII0A 2Yy3 Y 92uz3sTp ® Aq pajeiedos sazryd 313 Kq [gg] *bZ woIy I3A003X 9m ITNSIT Y3 AresToaxd “2saN0d Jo ‘ST STYY

t20m320 | A2TI0TAA UZDW 22 £0]F DTTINPSTOI JRUOTSUIWIP-OAI 107 Tew3 e+ 1) 01 iy

-€7- A4



