AD=A100 91% YALE UNIV NEW HAVEN CT DEPT OF COMPUTER SCIENCE F/6 12/1
PRECONDITIONED CONJUGATE=GRADIENT METHODS FOR. NONSYMMETRIC SYST==ETC(U}
APR 81 H C ELMAN N0001'-16-C-02

UNCLASSIFIED RR-203




< ) &

A N T L
12y £ [ TR . ’
[ # E A 4
s Lt - R

\
+
4
1
!
]
[
L]
| -
¢ B

et

DTIC FILE copy

Approved for o0 -,
s gt !t - *
L-‘T--f.'mt;); L

| | YALE UNIVERSITY
t | DEPARTMENT OF COMPUTER SCIENCE

81 o 18 iz3




k.

Y ™

.+ —— m— .

v

“ /PIBCONDITIONED CONJUGATE-GRADIENT METHODS FOR
 NONSTMMETRIC SYSTEMS OF LINRAR EQUATIONS .

. ) Howard C. ]Eil;llin?
/ Research Report W 203
./ ‘ <

, April 1981

-
e
" o -
i - 4 ]
' 1A% ¥
Y -y
1}

lnis resesrch was supported by ONR Gran ‘NOOQ_}Q-]G-C-.OZW
N00014-80-0076 under subcontract from Florids State University.

G i

o

B

(

[

and ONR Grant

A

g vt ¥ n A <

e i i e ki, ettt i e, M

— e e o a,




.:1.:3 ]
(183} SR 0 3 S — .,
-—.&1.-0—2— (13}
ezoya
o=f
. T f Teh, _ 1o
@y LRUI AN S ¢

.Agv jmpjsey 838 q-eg pesiivzeneg (1)

"_.-n Suyscoys 10; senbyuyse) 1m0l £q pevjmIeIep 019 IPOYIEE

3w0) ey -de1s §ove 19 secneisep [VRPIEEI Y1 JO WION Svepjloug o¥} 3IeYI o

*» yo worrowny v s IpUttag o Ty a0t 1)y-qp verpmme Yo jo eojoyo eqy

B ety e1ndno)
Tagte - Vs . W4,
Yoty o Fu . Tty

(ivtay

—— d.
Co'sy

00 ¢3medzeanwo) LN T JIS O = T WOL
© 03 .0 yeg
. Oyy _ 3 « 03 oyudmoy

< Oy gvoovn

:a203 Sujac((o} o471 eawy yofya jo [(¢ TEIRVIIOA INO) JOPISNOO 04 cyaed

s7s1emuls S1YUIJEP eATI7s0d YIfA N I9PIO JO TIIIW OfrIswmisvow v 5] ¥ S3o04A
(1°'7) ‘ 3=V

weysks Iveufy

oy3 FUFA[OS 30] SPOYION 1NEsEEP JO SIV(D ¥ €qpIOESp ea ‘WOFIOes YL V]

woy pexjIeaenep oyl ‘g

WIS, pUS ‘POYION [FRPIVOY @

“eeoNezejex

Jo 181y oYy anjio] sezafi] puv terqu] “sPORISE ¢yl YITA viwsmjiedre [eojiemum
Jo syynves ex1 1weserd sa ‘g mojIOeg Wi ‘A[ivurq -wopjunbe ofidjyie istofpe
Jive wou ¢ Woi} peajiep smejqoid [epom ofijsumisuon ejduss oay eqiIdseP

oa 'y wopioeg ui  -seubywyeey Sugwoyiypucoesd yiga pejvemsidu; eq weo Leqs
ROy Angs sa ‘g wopioeg Wy (geyes souefioanos 27yl w0 spwnoq swos jwesesd puw

‘231903 [PEC]IvINdN0e TTEq] SEJ{INO ‘IPONINE oY) eqiiosep oa ‘T WOFIseg ®f

“[9 ‘€] woywsgyoloe; g erefdwoony

POY)IPOW oy1 PRe ‘(1) wOFIvETIOINN] ) Sr0(dwoony ey} ‘slwimojijpwooesd oay

qi1a wogisenfuoo W§ peyse; eixv spoyirew oy3 Iy ‘le€t ‘6 ‘g) swoijenbe [vesow
oy3 ny pegrdde poyrom jweypusl eyefufuod ey3 pus ‘(1 ‘Qr] wqIt30P|v Aeysiqey)
ojsj1ownlencs oq) ‘Or.qI¢W 0410 OBF JO I19Y) YITA Pesvdwos S} Iojavyeq

fes)Ismnn 3{oy) Pus ‘sweiqoid ejduns oAl YO PeNS) 91V SPO{ISE oy

“soubyuyoe) Supwoyyjpuoocesd

Aq peivaeresse eq ooV w93 somefiermnn ijeny ‘“.14 wwyl seqavs y

Jo wniyoeds gy wo puedep 63 sivedde sowelieawcd Jo 9193 3FOY) Puv Srejewvaed
3o woyiIvejIse ou exjubez Leqy .3 (D) Poqism Iwnetpuas eyefufumos

W) 10))% POIOPOR 919 ISPITEOD 6B SPOYIeW eyl “smojivube [viIvese;jTP
f1ey339d 03141110 1etofPU~J1Os_8OE JO WOTINTFIEINLIP oY) WoOI] ev(3e Livowmoo
swejqosd yong -s3sed otajemmls I JOP_eATIFTCd GARY SO0|IIVE IWEFOY))Je00

ssoys sucyiumbe 3eeuyl Jo sweisis oyryewmfinvwon ‘evzeds ‘styvy Smjajor

20p epogqiem IWeO8SP SAFIVISIF JO ssufo ¥ juessad ea ‘eded 219y wp

woyIenpesINy Ny




snjorqe jvejle

Jo Y 10 sage 12 oy) sjowep ﬂnvv.ln Jef ‘Y O semjuAN

JO 13% #q1 djomap (Y)O I8 ‘Y TTAIVE esenbs Luw 104 'y JO wWIi0) [vrfvOWEd
wepso( w1 Afruap [ ¥ L -7 f 1% ‘E R =V I o ‘y go j1vd oprjagude

491% 3Y) 310020 T/(\V V)~ =1 121 pue ‘y Jo yisd sp3yowmhs eq) 3jouwep

«x.h<o<' -1 18| “epoYIowm Inn} of) 1O] *Punoq 30332 owos jwosazd aow ey

0318183 Y N

1383) 18] U twor N[Ot IjeTR3I K[IwSFOy e

dmos o) puej spoqrem 3mo} (¢

“i1sazeaoy ‘enji1setd ap -wojjeuymId) S1fwE) Aeydsyp (e

¥ €y j0n Op SIMEYIEA

SeIY) SYL °IWOLIRIEYY N 1SOW ¥ mE ([°T) O) ®OFIm{os Iovss

soATS 330

“Su0jIvIeI} 4} 30AC oFuisas eN3 9T (Y)¥DH IO}

Y308 YL "WOFINIAIF 4), % OY3 Je3)u s)uswosy

*1 oy} 0) puodeessod (3)wymoyiQ

107 991 1)we ...< st pesrpabss 3snposd Joydea_xjIywm A[wo ey3 jeq) ot

r (1-1°g)sve<f

48 LgeAfsinser pejndwod

¢ _&1 ..a<.....=&< pue dgr-+-<0g .—ud .-n .«- ‘s50390A ogq] 20) eoeds

sepnjouy §)9 Joj ofuinge eyg - '

pogiom ey) jo §a¥s 3o) 'y fuyjudmes jo (y 30§

9%ez03s Buipnioxna) «1%cs alwinye puv LIOA of} exjIvEESEY ea ‘[-T O[qe] ej

‘yusaeap 390de0it Jo poglew Y] SP[qESSII o 271y swwis

291 Ul pws ‘ejuawssinhas

3018 pus yioA jsepow K10A %0Q 11 " (Y)EID

par (Y)ujwagiin q10q 303 n - § JO 989 jeyseds oyy o) spuodserios gy

ety eyndwoo oy

CI0IDIA BOEINILEP § neq) 3083) [wiowol W OOWIF ‘20M0[ ST WOPIEINIT

28d 1303 agy  PIARS 3q 01 ARY TIOIIAA GOTINAZIP § ITOW ¢ C(Y)uiwogiip

N§ Sy CNIN OV sarimnrarge sarsuadro seay ¢ sv pasodord osye st (V)XIH

DRV SRR

- —

SUAIAY EEEEERE Sl R ¥ [T T~ LR S

¥

BEE)je 3q) 30 (A)q vexyw T 8103031 ouy PIINIS 94 O3 PISE $30IINA

- r
ungiranip § Lywg Ten _c". 4} €3101%04 (0 T) 1 1s9] sq1 Lywo oy jesofeqjse
0w Uy 103524 aqg  “eBe301s pus wot1es03y Jed Yina y10q JO SWIP) Wy eAfsesdas

%3y €7 jeq) RO O eAyjtuIel(w aw se pavodord maaq YEy (J)uTwOglig

R
0y 1usjearnbe ) wqIjzofgy VuiIjRs02 oY) pus worstssdre WiIe) .0 ¥ 0} Sedmpes

(1" 1) "eqy ‘sijujjep.eajitvod puv syryswuls sy y )

syqosd 3¢ 330mmie

303 (ST “t) (WD) poyiewm jwapisaz 29

feos oy1 jo

[ 2%4] .

pue (1Y

eaede emyjye sq1 1040 { AY-3§ = (8)F [WSOFIDER) oq) serpmIwiE ¥ ‘3¢

f

© fyraeg o (feytey

1843 0 pajcnzieEod

% N £q priszevet —_n_ $30190A WOT)03YPp WY

< By, U aw) 1enprveg wmepwiy (0)

‘szon? Tayyseys aew oy) se weywy my .q¢4.q- ‘eteIe)y 3WI1IND oyl °‘sders 4%

K3aag -edore [.x K2sae

e jenprsry sjufnfuod pezygeisusd eqy

WS (6)

T(E°T) Aq peuyjep ez _._“._ sanqa

r g (1% teo)xea-f

¢ P ey, | e,
L} .-A m +

1] (V)srwoqrag ()




s =i

ok DS

se p Jo asn oy uayy Ayy

POALOS 0Q TWS X}IINE }IN0EI1JI00d IV p Sugaey

taogienba jo swojsde Iy Ty 3onpoxd oqy ojuy pozorow) (A[IvEIc}) sy b eIoGa

(e 6) ¢ g-0,0 -5 vl -xy
e t ge=m) =00 IOV -2Y
(e t 3= 1y0) = 17) v, o) -2V

smo(qord aayjenrarje oqy jo Aws Sajajos Aq punoj oq ued (1°7) 03

wogynyos egj, “TYII"® jenfugsuon owos 9q P 1¢] byegae) Foruoyyypmosssd

Aq po19157223% an uws usojioses snojaszd oyl uy pojuasazd spoqiam eyl

Supuo}IjpuOO03Ig I8 woyysywemeiduy ¢

“[p] up punoj eq ues sIA%o: It0q) JO sJoOId

e+ "™
. no, At b
gl W

- —H 3 s-qu-
pue

asqy ‘WM 10 ‘(1)¥I9 ‘(V)UImOPIIQ

‘w0 Aq patwrausd «fenpreas jo sdusnhas oq) 3} —_-_ Jy  :TTT WISSYE

‘WM PUe C(T)WID ‘RN JO] Pumoq J0l2e Jayjouw sopgroad

pus *vaf13aucs (Y)mimnqgyin 199) sotjdey ygasas Suraogn) oW *Kypeusy

(il

;~—= 1 -._-aa_ 5 u.

-y - emp v~ wpe - - — i - -

uag3 °‘y(ewiow sy y 3¢ pus

qg_..: (L 3 N-.-...q-

woyy ‘$10)30Awafis JO 187 eya{dwod> ® 9Oy ¥ Jf

Ty,

1+
4
< f
u 3 N-A—«‘v.h-

‘ -o (] qﬂN-A<v-.n [] wyw

aaqy *(1)A)N Aq patesouad sysapysas jo esuonhas oqy s¢ —«u_ )y Tt WTeig

- Yoy 'n s 'y
uay) "[ewsow s} ¥y 3V r3eA00309
e (V20 1Y 'aste
* 10078y 1ew egw =t W
aseya

¢ T Yy s 'y
uaqy ‘s10122ausfio Jo 198 s3ejdwos ® seY V¥ I

Ltash
S Yo Yy we 3 Y

waqy ‘N Aq pajes syenpysas jo esusabat sy sy —.n_ 31 Tt wReg

+7) Sutsm panosd sas (1)NID PUY NI 0] anoq futaoiio) eqi

1 - (01" 19q1 yoms § o1 [eabe

1o qeyy veep aazfep jo b e -b 1ot ‘Lyyvery

ywoukjod yvaz 30 133 eyy oW

.-_ --- -1 (X)F 09 03 PRSP ‘Y JO JITWRE wOIIIPEeI eq) sj0uep (1)%

Tew
IEYEERLILLLIRL LU LN OF § SN X $ 4] X§ Y 10 snpes [v2i1sede egy 9yovep e

13y pus “anges 3Info { Jo anjeswalid aqy ajovsp .-vuﬂla 0] Teugwa




“(L) 3394ym0sia | o} [enba

Kgxwou ¢y puw ‘p - £ resn yake] K3wpumoq ¥ sy n uotinjos ayy ‘g o

e[ 104

LN S _a_ + jx) se popunoq (£x)m

@mn» © 1= (ffo)n 0= (0N

ol iypaco Lrapunog Y¥a ‘g ¢ £ ‘g ¢ %X suwid 3033vnb o9y uo

£
(1°v) ‘ 0 = Tag o ( »: + n) -

unyjvnbs [eyjucioyytp OoFIAYI(0 01 I0piswo) “spoqiom

oq1 po3isol oA ycrga no swafqoxd ajdmes om) OQFIOSOP oA ‘ROFISes SYYY T

smejqozg ejdung ‘p

P pus p 310} peiynbos 9§ eSezors witre ‘ujefy

*3onpoxd Jo150A YYIJUE Oy} JO 3503 ay) uf L[00 SUOISIoA Pouofiypuodsoidun
Y3 WOX) SIVJJIP Aovinsoyl yod YX0A 043 ‘SPoYIIW ooxys [[¥ F04 ('€ wqIfIOR(V

o3 snofoyenw sam gy pus

Yo Jutwoyslg jo suogjwjuomoyduy oyp

¥
z
—lc
205 ‘uorsiaa paungiipunnardun 943 ueqr o¥¥I0}® JO I0}00A ozom omo soxynbox

N)D Povoiitpuonesd ‘p Toy pezynbor o¥eiois wIIX9 Of} 0) uWOYIIPPE uy

“[§) padniaadp uoeq oasg wogjesode syq3 Suymrogzod zoj wonbyvqoey

10O e ozom ‘y In wopiezgroidse} 9121dwodTY ol uo poseq ¥aruofIfpuodasd

owos 304 -y Aq pogdrine sy j1{nsaz oy pue .-+--:G 203 poAjos 8t b Tpiyem

1YY JJR00 qIyA snogyvnha jo waishs w :xd2)s oay uy pawzojzod sy uwofiesado

(AL TR -1

10uad uy .u- Ny 19npoId 20330A_Xy3)IeE pouocgitpucserd v Aq poserdon
s1 Isnpnyd Inyoea rriiem 993 ey 1do2%0 ‘untIzIA pouoiyrpuonrsxdun oyl

303 1wg) 01 [9A1INAPT T RN PIUCFITPUOrIId 30) uwopIwIAY Jod yIoa Bqj

oy 1,020y, _per
fpd " d
£, .0
(v dyy f
13 f ‘ e q
Aqn<._._u—.=<. (%)
fayte - Tx = T4Y,

‘ale & ‘s = aoa-

A4§<.

dayts

0g ¢590918A00) TLINA T JHIS O = ¥ BOd
N % . 04 198
- °n< . 9 sjadwo)

+ Oy ge00qd

ipogiem jeapisas syulafuos pexgyes

2 yeucirgpuasezd ogy Y7 WIITSVY

:smojog s (g°g) Suysn (['7) *A[os o} poyuomsydmy oq U YIH

*@e1qo3d pouct);puoderd 94) Jo WOTSIsA $31Y) OV WOFIUeII®

N0 19721901 oA ‘yoded syyy uj 3 3O Teapises oq)y

“(1'7) Weyqozd wuyfyso

sw omws oq) 97 (Z°¢) JOo 1

03 oyl -do3s YoO®o v pITIEIOIE 8} g -41|uvq|=-
woq1 ‘(1°¢) ©1 pefydde sy §yo 31 ‘afdweze so -Feruorijpuosesd eyy PerLydde

Jo enbjugsay oqy uso tpuodep porjwiIvim K1tjuent aq) ‘posn sy Surwoisvpwosesd

wogg -anedzqne omOS I9A0 [¥NPYSII oY) J0 WIOU URSPIIIRG Oy Ty

trosdde ogy °‘dejs yove 1y

% suoyinyos

“1e c1s gon Aq peyvae

‘spoqiew 180}

agy g0 €rorIesoA peuojITPuos93d Jo woyiwysomsjdmr ay) SEMISTP en ‘RojIdeS ]

uwg ceinerIva €37 pue yIn Jo osweliaaucy ayg) pande Atyuo3? Kewm Puywopyypuosesd

- ISRV S eyt oo

. A

G 4 %




© 0= (W pta © - (I'E)A

‘ 1t = (UWo)a ‘ 0~ (0'%)A
suOY11puod Asepunoq yiga

x W L & =xx
0= ad + [ ¢ >Iﬂ.bﬂ ¢ ) -

$2m053q ([‘#) vovjenhe ‘((U)Lx)n 2: (L’x)a Fuyygeg .“ = wa qite ‘[91]
..:? SISV S

2939TIPI00> Jo ofuvyd oy3

Susanposyuy £q sode] Lswpunoq oyl SAjOS01 oA ‘wayqosd 3s0) PuosIT ey 104

“irr) 1 ¢ mu 303 vonjeauoSj2 337dwos
s®q 37 pae ‘Yprism ospsjomwAenoz ¢ s} ¥ .«: = N pu® ‘(g'p) Aq posjwsajep
Sy 3 Op¥® pumn 1q8y3 oYL °SI0F3IVW A1TIUOPF T X W o3I q- pue ‘> pus

T/adse  (Z/de1)-

(z/9d-1)- 14 (z/9d+1)-

N "~ ~
. v (@mudsn-

/
)

N
(t/ad-1)- 14

Tr1jew fsuolwipysy U ¥ ©w oYy s} 4h ‘e £ ¥ 1 303 azeqya

o' N

suotyunho

2s0upy Jo wajehe yeuoferprsy Y20[{qQ N X N ue sw paseardwo oq WD (p'y)

ot

u3q] 1AMV M0I-AG-AO3 [EINIPE 3Y] By pasepio asw ¥, suanuyen eq3 Jj

" 1=7109 =1 1

5w I | of -"a
azoqa
I N R Y 4

o w WP, Frm _1-fro, _[Iu
0 a & a

o» Ce>ITIr C eSEYy TP L

?_:...mm -0 - ...T::mu PUFTII © L M L

Wyt eJv Wo[qo3d pPoxFIGIINTP ey

3103 suojiwnbo acmexe)jyp eyy “(97'ws)n 01 mopiemyxosdde oqy o30uop n_-

:nvn - Aqh.n¢l-vn

Aq poxyjozostp sy worytpuos

A1epunnq q¥ya eqg “(Lry) = q QIta ‘pr3f o x w wiOJIUN ¥ uo sedweIejyip

3
eVtnr} pasajues FuysH ([°p) OXTI0IONIP om ‘ms[quid 3se) I%3YJ ey 309

“1-p oxn¥yy wy naoqs sy 007 > § 30] wopInjos
te3110wnu ® jo woyieIussesdes [VUOTSTOWIP-CAL Y “uROUY 30W ¢ (g4} - ([°9)

01 wotIngos 3o

® ogy “[L) K30381[¥21000U HOTINTOL [WIFISERER ey}

w1 334Aw] Aywpunoq og) oxem 03 7 UOF1ypuod KIwpunoq RO[JINO #YY JO 399))6 eyy
3 x
(£°9) Y JE RN 08 S I M SN At 2L

fUNIITPUOS Lrmpunoq [PEOFIIPPE o¥3 asod

PET ‘(1°'N) X (1°Q) sxends j1TEm oy

N UIRMOP AY) IVTIIS0 OR ‘(I p) PUR (['p) JO UOTIN{OS [USLIWNW Oy) 204




o=f

o~ (Mo - Ty g
N

‘N1

303 183} 0% parpipow <t xc Jo [sco¥erp 943 jeqy ot (IF Wory SIFYEP QTN

o - Tty pov o - FHNy) wous <o

fy

- Tty 2 By wos of g g opue g g Ty gy

qm< ELENS §

sorysyIes 1wyy

!:la - Ic O10F GO[IETLINIAN] ()] J18WIXoaddw UY S} WOIINZIIOIIN) }PIN OUL

‘Y Jo soyrjue o3szuou

043 UT Yy YIjA s2a01¥e _3 1onpoxd 91 puw ‘A[oAfisedser ‘y Jo sjavd xuynSuwyn

-3oddn pus _i2mny agy sw osivde suw osm s1039%) ejswyrordde oq3 ‘S¥ jwyqy

=— pus g =

N N q___c_ wows ‘g 4 q_< TR

() wewr 7o = Py gy o1

~=~

fy

S0FJSTyIe: 1wq) 1 = ~=

03Uy Y Jo ToyIRZiieinvy ] oivwixoxdde us sy woyIvIIolowy nf) OUL

Tty ‘wayqoxd yweuyy yeugfyio
(M ]

293 jo jenpisay ag} jo @rou weopfIong ofl st ‘N9) Aq [[9a s® ‘9UNTITA_ZIH

Q) [ Aq paziminiw Airyavad feuoypjepiwa 9G) IvY) suvew sIqy (Z°g) uy

% pais[nasoy arom swarqosd pauotritpuecsrd oqy ‘[9 '€] (NTIN) UOFIVRfIoiow

N7 3191dwoouy pargipom ay) pue [Tt} (A11) WOI3eTFI0198) (] 312]dw0o0} o)

:93uInOI11Pu093d na3 Fige wOF1ouNnfUDO Uy PoIsal aTsm IPOYISE of) jo 11V

*$)5npoad 10139A-TFII®W 0A3

sajd suogjyesfydyigne yg o1 NHD Jo uojiwselt 3od 3305 OYJ “=3un0d wotiwiado

941 af popnianl jou *f son{waualyo Fuyivwiivo Joj wgqitio

oq) AQ pazynbart pwayiarn ayy,

s Asyskqoy)

“19nposd J0199A.Y13yvw ouo snjd suoyyworjdryne

NZ % "qigaoffe Asqeiqan) aq1 jo woyiesaly zod 1%03 ogg ‘swWapqnid jo 1% owes

it

e —ae e e o —

Y1 IA[OT 0} (NN)) suwogjenbs [ewiou aygy 03 perydde poylaw Juarpes? ajvialuos

Ay pue 1] ‘py) wyjjsotje >»=nhaoau dri3awmAsuoy oyy pasn oste 34 (SR

PUR (A9 C(S)uIwoqIsg C(f)urmogisn ‘g SwyzrsoSye 2yl paysay oy

woysyoasd ajqnop us omop azom suopywyndwos [y

os0m ¢ 3o sonpea odayy

oy .hw puw .m« .mm

"696€ PUT ‘60IT ‘196 - N Jopio jo ssn %

‘O WALSASIAG ® wo

“0007 Puv ‘001 ‘0f = § ‘posn

1shs sweuwyy

= ¥ YITA (L°p) PUB (p°§) swojqoid 930138¥p of) peajot

oA “tiucmr3adid jusysownu Jo S1jnsas oy juskaxd na ‘uofIINE SEy) W]

‘f Tyess 3n3 ofrwy oae ah pew .q> 4

1 By s3183¥0155003 yevolegp oyl ‘g 3w

sjvent3edry yvotrewmy ‘¢

[ 30) [rome oy m» osnwsog “s{vuoleip 3o 3398 Yl0q uf $1n250 A3jommAsuow pus

“(9°%) WIing tecoferprey yoo[q yo

LI IR ¢
1 o - _lq.=>w\.“mu Mm fe,
: ">¥5t ¢ ey 3
Forer,
N ERASIR]]
T T

[l I (v

318 cunyjenha aveazsygrip eqy c(qf) £ «

4 < TIHRa T

Os[® ¢ woyienho xy2iem SUrignsal eyy

s 1ot a N\—omh _..h
0 - A -
i
z LZA VIR 74 L
= (- Rk 1 ) + 1)
R R AN
T
- ™ faddg o 1y
7 N P 77T
(AT YTRARSL Bt L3V LIPS

-9 q1tA “asenbs (U'F) Yrum oYl uo PTIN u T W WIOJIUR ® Sugsq

1 i

<

.




.
"6L6T "697- €9T:T¢ YFIING] TUGSTIFINGWG) J& [WUINGF “wiou uwepyiong oq3
up rhTYmIGIW gorqa ey rof(w )] Oy OFARIISJ-OnY "H pUE IJASIISg ‘N

TLLET ‘791 Ryi:fg WoTTWIRdwo)y JO ¥IVITaaqivg -xrayem—y
srJjommAs ® ST TLIIMAm  JUAENYJI00D a1 YOIYA Jo swajsks Iwousy 10}
POYIAW WOEIN[OS GATINIGYY Uy “IVI0A J3p uwA 'y ‘g puw yuyyeflsoy 'y '

“8L6T
‘802-L817: (¢ VTTVRAGIWYN FYFFTISENN 'uo¥Ie101y A9Y24Qoyd] o) 3)owmisuon oy}

10) si1ajomesd o ucriwayysa Joj ainpaocord oaridepy c[ojynajuwy "y swwoyy,

CLLGT “LTE-LOE: 87 ATTVWOUIEN FIYPIFTISNAN - swoisks

I9oup] O11joWmATUON  I0) UWOYINIONT AIYIAQIQSY AYL [9JInojumy 'y swmoyy

“8L6T ‘$9-E¥:97 VIVEXY] TVUoTIsIndNG)
J6 YWGINOT -sunoyienhs rwouyy jJo swaisks Jo wofinjos oAfIeION} oq1

30)  pogqiom juagpesf 21wfnfuns._Ayssjoq) orojdmosuy off -Asysioy °S pyAwq

"TS6T “SEV-60¥: 64 FPITPINIF JO
AVITAg TVIOTION Y J5 g3T9s¥3y JO TVUIAGT -swoisAy iaweugy Sujagos 30}

sjuaypead  sywinfuos 3o «pogisy "[0JIFI§ PIUNpPY PuE saudisoy 'y snviey

“0B61 ‘ITP-66E°LE
TITIAYJ TV¥doyivindao) Jn [FHTNGT “10hwy Kiwpunoq v Jo worivIndwos oyy uo

1aqunu sproaken ({92 Jo yva5je oql "PISYIIITO) 1I0QIY Puv WOIISPOR ‘A N

“8le6t

‘9¢1-Zp1:81 ITd “svoriexyro3aw) 30p10 133f] JO SEN[2 y -woss snn seay

*0861 1909ny ‘e2u3afdg 10indmwo) jo jusmizvdeq
L1y9z0Atan o1¢X ‘¢31 130doy ([wajuyday ~¥poqiow  JUSIPpEi¥ JUSTPEIY
SYIFRTTO3 J6 TF9(3 W Jo Waf jwidsasTaey yusv31133 “Iwysuosyy ") Aojuesg

cseadde oy -yger -FAGTYENDY
IWIT]  Jo  TESVIAG  ATITIAMAKYOON YoJ YPOYToN SATIVIST[ T[WHOTINTINL
"TIINYOg ‘R ullIwy  pue ‘uvmiyg ‘) pawaop  ‘imjsuasyy ') Kajumig

‘RO6L CTRL E€CL¢ FTRXTWDY TUSTISaNN &6 T¥UIAST NVI§ -svoprenbo

93uax23)1p 201dy(> ngaflpe Jpos Fujagos J0J oInpecoid wOoFINZFIOION]
ismyrnadde wy CIf pIojyowy ‘g g pus [lepusy ‘g Ppasysty ‘juodng ppoy

6Lt 11odag gorxeesoy Ty OJQRIIRAY Of[Y “gL6T .»-«-uo>_ﬂ=
orwg ‘oouayog 1aindmay 3o jusmizedeqg ‘syeeql °q'Yqd ~FHOT TEADY
FIESI3JITG (T3] 1] IPOIsH TUTpery STFWATHD) ‘expueq) jawy

‘#9-09 "dd *gley ‘viusALsuncy
ogotqieg “Arrsrerrng q¥ryey cyyrv  ‘FUSTIVAGY TETIISISIITA  TVIIINg
T57 TPoqIIN TETRARA) Un GRITAAWAS [ROCTTREISTE] VIV 343 Jo SWGTp3sssly
‘3031pg_ ‘Ays¥aramy>ip g wyp  csuogywnha yeyjuazapyip fegrswd o) spoq)om
Juagpes? ajefnluny ‘Tyngag CH N pu®  ‘Impsuasry ) g ‘wipuwny) ‘g

SHONHERATN

[ 48

(€1}

tzn

(rr)

[(1¢]

161

[8)

Il

191

Is]

L€}

K9]

tm

‘B q qira 7 wergona

oy euwopywajrdyigne 3susele wmyon yenprsos ndesd ry-¢ yhaozyy (-¢ sesxaliy

‘“(L°¥) T wo1qoxq 20) uoy203§30 Fusddols oqy Aysyivs o) spogiom og3 Jo ¥

Kq popaou swoyjwofdyI[nw Jo I3qunu 34 AOYS g.¢ pus ‘G.¢ ‘9§ SP[qef

‘futuoriypuooerd 1IN
puw wmln Yita | majqorgd 303 scojjerffdyi(ne jo iaqenw oy) j1supele N-<u- ydust
9-¢ pue ‘g.¢ ‘yp.¢ sexndyy -Suywoyljpuosoxd pyy pue mm = § QIta ‘[ wayqoig 30)
pogiowm aanafqag) eqgy puv ‘NP ‘(1)WID ‘(1)8y0oq1ig ‘¢ Aq posn swogredfdrIfne

Jo 3aqunu eq) 3vuyele N--u- w10uv jenprsos oys udewid ¢.¢ pus ‘z-¢ ‘1-¢ ssrmfiy
(P ) 1 meIqQo1q 303 woyserzxd Purddoae oqy Ajstiws 031 spoOqIOW eyl Jo yYIes

Aq pepaou suoyjuofidFi[ne JO JoquNU 9Y] AOYS ¢ ¢ PUe ‘7-§ "[-

Sea 3991 WY} [J¥ 10J wWOTINIFID
foiddoye oqp  “suopywojydyrgne NG 7 19mpaid JO130A-TIIVE powoyi]puodesd

® 30 1%00 oy c[§])

19034 9q1 JO sInivu I[34> oAt sql jo

1seApy

) 0) pajucwmejdey 230a s3158posd Ini3ea Yiriyem pousojitpuosesd ey

‘Y Jo

«j1ed awinfuwyzy veddn pur _3amo] 243 <® deywde <w otyw arw l: Jo s303159) ey

£t

— . J— L =
T Ka . T e Rt e e e 4w




9010wy ¢ eanf

“6S1-691 'dd
‘9161 BOTINTANTY TIGAIOUSY U5 WRTEoIuRg Y1703 sq1 J& TWOTPSE563g *mapy
30 sxaon)fuy wnagorreq jJo A10§d0g U] “suoyymnha reeury snoous) {nwit jo
s12¢  ostede Nurafos 30j pogyow SAYITIRIL us ‘uIMnyIu “emosuUIA ‘R ‘Y ‘4 [81)

R4 11
TYI0g A3y Cprep onpymaxg -ETAXTEEY SATINIST) YIVIIER “wlawp S pavgasy 1)
TOR6T COfE 6111 VEVTRING) THSTIRTIVIG Pav FTJTIEsY5§ 65 TVWIWST
bt L e e e DY WS TeMyal  3ap3o 3say)  efsEy q)ta suotienho sridigya zopio puwoses
— NE _ N(E+%2) _ N(E+XT) _ N(E+1T) _ st s03g _ 10 uotynges (eagprawnn aqy  Joj spogIam  SATIRIAY] TIOpISAYNYIIg WOl [9]])
b B R e S i TR
[ S | mE e | Ampo | A= 1 ¢+ [uopRIeI] TESAL ALY LSUi6T "KTOR "WYUN VUGG swajedzsfunydarf rexvewsy
| Ny | NOPeR(T/E)) | N(PsXE) | N(retE) | /¥30m | Funeng an7 aifaresys 30339q wepogicEsunrywzeyay ‘123etas ) prenpy jsi)
L I S E e e e e IR _——t
| m [} (A 3L 11] | (Msimomazg | 9 | CRL6L ‘Yang maN cssarg Kytsyeatug pirojng VPG SIUSTATTIE IITEH
LY b el e e b e g (MOTIWREY [RTTAAT(ITq (#798G Jo @oiyn[eg [#-7T5my ‘qives g cs (e1)
"o ey PuY N 1o siueworynhbos efvrois pue
(19npo1d 10378a Tir)ve ¢ vojouep am) wopie1el) aed yyog T eiqeL st




Laoen

©

(IR IS

«Q

HAPM Y

2 R
. RTNG 6OKTRE [A¥14 8 R9E166 £000EY TISSLT Aaqrhqay)
L RESSFIT  RHIAES $9T61€ ELPPSOT »H6ARY R6600€ NDD
il £5999¢1 ATAROCE (334341 £6999¢1 $9F6LS 691212 <)
STIRYOL  FATOTH 686971 LESSRG [ 23414 189691 o
s i o FEIFIOL  FLIRNS [32471¢ EETETIN ArLOS9 6T¥SST (s)utmogiag
R Loz 1e009y STSRET LveLozt 6810€S 101981 (1)uywogisg
uHe o FREFPOT  196ROY (14381 €64cpP0T EERSOF $89¥91 »
SR {
& TN . L e
2% < -
] = (2] ar 143 y9 41 Ut
o -
5 o h g LRt L R (SR
P Sl
3 o 0001 = %19 ‘[ waiqosg
- bl 9 [ 30170y Aq Jenpiesy eayiviel aonpsi ot parynhox yiog g-¢ *1QVL
= Ve
Z i
) «
- H
® L S, e e . —
-»: _."
! \ » R6TS61T 1908601 TPIOOE T0EL6ST 251999 LL990T XL LEL L 4]
A RELIVEY  PSEEGLT  BTEBSS 9869LSL PLILEST  €66999 N33
© CLILOGE  6PSHIST  18ST0Y [ £1412 SYS6T61  SREINY ($)n
- STPEVIT  LSEEO6 696162 1060202 €6 L166 6R6T16T (Vw9
P €6RTALY  GRAELST  STSIVY €69009§ 106ZTET  £5269P (§)uswoyisp
Yy - FITLTTE  SOPISIT  1TO9EE ELSITSHT €171601  SPPO6T (t)uimony 29
! FSIRLYT  TROLLA LSYSLT £ELPIGT sonLoR EESRET -
(1] 143 [ 2] 117 43 L1
Lvifvd ¢ fia ST NARM) )
. . . .| S
¢ P
n : 001 > viog ‘1 wepqnig
o ‘g A1 ¥Nn1dw] AQ [eNpIeos SAFIV[II adepey N} pasinbas grog r-¢C ¥IQTL
g
t2 P e e e s mm————— ==~ - . . et m e e
m s
i n 0SOGYRT  9L6LLE ste6oLe GEFSERY ER906ET  LROSLY aoyshqaq)y
& # LIENVRE  6NGICLE  TTLYIOY 0000008T¢  YOISTER  QLESLLY ND)
. WOLLLOT  LLYFLE LLT6TE 91699 LILPLLT  6TBYEL (s)839
- IRENNET  £6LY98 189617 E6EYSPIL  E6LRSOE  68698L [§4} <)
i Ve FLARNOZ  FESPATL  69068€ E6YP69ER  I¥SOETE  69TLSOV (s)uyecgizg
d v e IPIZILY  T0L0IR €STSLT LS61660T  LEEISRE  FORBSE (T)vsmoy13Q
™ & o ELSTPNE LL¥YO6TL 1T6ELE PNODONSTC  £11900L  6OPTERL -
& .
r . v Ry 13 12 LT3
I 31 RN ] ny o o
o0 ™ . DU e e
4
: N 91 - ®i0g ‘1 wajanyg
v... ‘9 Rl 101nw) AQ [eAPYTEI BAIIEIT 2INPIT M) porinbosr yiog §-¢ *1q%]
)
S




i

e+

s aea

¢ oratry

RESSAE )

@ @0

b
=3
i
a4
°
NIRAR}

20-30°.

LG d

10-307¢

©

0307

{HHBN

043071

234307

-
;
v
&
uiuld

Wk

SN2ilzliTell T

El e hed 33870 30~

prms

PR RN g e peercs pEmoec e puries punie s

S3i=2lZ8 TTIe 8B lie tU WITSlme

§-g sratiy

PIHGAETRS

CHMCISIE AlhiNIn

SNBI.HIITdi. "W
eIt 30+3(L 50+30°S g

Ve

prer e pus o
o
™

-

T

L

‘gL Ti tT Az

g-5 srethg

AT

Chient

[

W




LOGLO (RESTDURE NORM}D

i
x
1
P

8 8 0 2 LYYOSYE  FEEIRYL  TILYIY B16090¢  ISIOTYI  T66EOY Asyskqey)
R o rim . ATSISAY  PIRPEOT  9TLSRD POSRGHY  PIBCART  ¥6LI09 [0
> ETIOVLS  SPITLIT  €UNELY 19PIZOY  SHSAZEE  €1900 ()9
i STLRLOE  ISEYPEL  GBSIPE L6S699T  €6LRIIT  6969%€ (oo
9 CIPERPL  LSEIROT  LEWEYS CEL6RYS  SIEISTZ  S9I9LS (§)=ywoqi30
. ] 10T1E10  S9EZZLl  18611P €SBTIVSE  6RLOOPT  6BLIGE (1)sywox13p
- o £YSPZVF  ET6RIET  L6G9EE €E16667  €ELOLIT  TTGELE -
T (3 - "
S K T . I e
i - o
ooz < - yo a 173 ¥ 8y 113 LTA
8 i
TG ow e on an
e e : A B Sttt —
AR - 0001 ~ ®i°@ *Z Wo[qo1q
5 *9-R°1 303993 KQ Juapyses eAjIvelx odnpas o) pazisbar yiog :9-¢ 01q
P
o i
o [99)
U 2m . e e S
R =
CH NLOYILZ  LG10GTT  OBENON L909TEY  TVZISL  TO9BST Asyshqer)
! / L0 661990F  6OTEPLL  S6S9ES 6817919  #0856ZT  P6LIOY N9)
Ve . L6¥960r 6056591  ETIELY LEYTESY  10£900T  6996€S (5109
N.P - TTITLY?  LSE060T  THOPEE SY6EILT  LSEO60T  TSTLOC (Moo
Lot it it i vt o+ EESSESr  GIRIRRL  LEPEPS £10ZI8S  £SO9EFT  LLOERS (s)sYmovIIQ
2 SROMITE  LGSTOEL  LESIRE SBOPOLE  SOPORIT  TZO9EE (1)mywoqizg
ELTELTT  SPT6KE  SILLIT £196117  189LL6  £LOOOE -
LAGIO tRESIDUNL NARM) ro i 4 L e it
8 R R B R B B 8 R R ¢ | L. S .
Y B 2 8 B R B " B 001 - 19§ ‘7 woqoig
& T I TR AN T v Y ‘9.A'T zo1vey AQ [NPISOI GAFINIAI 33upa: 01 peirnbor yiof g-¢ eyqelL
trnryesen 1 3
3
(o
L o 0
7 . O R e e e -
G & - < 69LSORL  TY66T6  SBILGE €95R00S  SLLYOTZ  LITRTS asysrhqey)
» N €Z11869  61SLYOT  BSOSLL LYE6IIST  69S69TL  YITILYT wo>
w8 " . T . L6L9991  S9R0ZR  ELYPBT TTESSIS  IRLINKT  SOSTSL (s1%9
¢ ! - ,_ﬁ_w 6R6TYFL  LSRSHY 6869€L LLISOLOT  LSEOLEE  6869L9 (Ho
: " e £E6991T  SORGTOT  TPETHE E6P69E8  SO6PLIE  SROLLE (§)symoq120
5 ELEEEET  IRESED  LLO6TT 6YE61L8  TORGROE  SOTOWL (1)uiwonisg
: FEROLIZ  SPZ6P6  ELOOOE 000000ST<  €6EQTLS  10PTTTT -
m. e e
; : ¥o o 153 " 2 113 e
: w
i L] an .
\ _. | R S N
. . 01 - wiog "7 wagansg
A.\ MN g9 J'1 In1nwy Aq [ENPYSOT GAFIN[IT QINPIT o} pasinhas yiog :p-§ O1QEL
.
arvoand aod crvead ssnel comd 1 eoed




13REA G

NDD

TIuC8

UNInOH e
“uMCIS3H ATRINIW

W om et

b SNBLLglITall T

o, 127 weit e300 30+36°3 :0‘;03&3_30" -39 ey .
. : 1 :
P : : o
‘ 3 is0-3071 i . 3
- ‘ N EN s :
; 3 = i ~ N G 2
L ¥0-36"1 3 L ~ . < =
. : bl 34 : ~ N -
'l,A E H (=] H .\‘ . . Piad - =
: S ]gn-;g': - £ \-\,\ . N o Z
. . E:] 4 : . \ =
1 H [ H « .
: i }20-30': g - N =
i : } 3 i =
. i {1301 L -
f! . < b4 - =
- F H 3 H z
i jooeno: 2 L z
: i H
: i 11,0t i
» i M 7003071 L - ~ — S —
5 20CI1=4138 *NTIA '8b/1TH 7 W3T80N4 20022238 7Tl t3% Tze T aZTI0az
A 7t-¢ smufisg 1t-5 orultg
LA
«

A HSAGTIHI

NCJ

1 Oy
CLINTH L8

’ “UNQISIN HWINTM

RSN+
wesol

R =

UNIndM a8 2
THPCISIY atWitia -

L @O

SNBLLgII 6l SNBILEI el H
EobgL Mo L3077 Me3p: 50+30°L 203072 0+30°2 P38 30+3C°: 3Te30°%

| j :
oo LY -1 £
" j i S
. ) ) - . S
l i \ dya-30 2 N a3 2
b Jegore ? L sl
: E =
) N g 2 i I AP -
. ! = “ b
. ~.. igp # i o :
: N H F : z
L N k- H z
; 00e30°1 X L E
: N L‘j - : .
H | 4 H .
? - Howe s S ‘«
( i . i

i
L i .
Jisnl38 7TIA b, Iz t2 AZTE0Nd bis AT
at-q vsaleg

UL 08 tze T NETElNe

¥4
[te)







