
dugpug
K

oodymas,
By]

PEIE

O00mIn
'annaay
y
Er

:SSTAqV

Sepp
euere

eereenenenenn
11%
+

DAUZTS

a-srsayr
Au

Jo

aauerdasde
ZurmotTo7
s
aa

ay2

2037

ATuo

ps
87

YUasuo>
Au

*asea
Aue
ur

‘3ey3
9I0u
I

Rein.
ET

ET
EEE
ET

EEE
ME

ER

ZL.1WWOI
HU

253
%

Qld
235

pue

‘3ur4dosoyoyd
107

aTgeTreae
Opeu
©q

eu

sysay3
ay2

3ey3

aa
]

a
m

le
ea

He

skas
ay3

uryIrN

R,

Te)

ne
%

2S1I00

UOFIWIINSUOH
107

aTgeITen®
>pew
>q

Keu

srsaya
spys
2uu2

saade
I

Jo

PN"

ee

SLIIVTINDIYU
|

3H1
SO

NOit2V45
175

NIGIL4IIIY
SICAHL

Sruolvha>

7YuNn3d2F/Q
45
30

noumeos
all

949

[y
90

au
sr

mW

Yuan
Jo

35N

In
3H.L

:srsoyL
Jo

aT

ALISUIAINN
HSVNOW

ET

EEE
En

EEE

GET

y3anmst
ll

Yyal
ad

:ajepypue>
Jo

3UeN

 



-eg6l

'yendny

*KyTsusaTun
USBUCH

Aydosotfud
JO

40Y90q

Jo

39139p
ay2

4oJ

uoryeufwexa
uoJ

paJuasaud

-eg6l

"Yendny
‘KyTsaaaATun
USBUOy

‘sousras
Aayndwoyg
Jo

Juauyuedag
“YWaHISIL
°3

Y3L3dIE,
Y

ALISUSAINN
HSVNON

JINAIIS
HILNdWOI
30

LINIWLYUYdIG
IHL

Jo

"srsaus

|

(suoy)
*oS’ga

WIHOSIL
°3

UILI4

au

Jo

xX8J3
auUJ

UT

opew
ST

3OUS4aJa4

anp

uaym

3daoxa
"uosuad
Aue
Aq

U3JIIAM
uO

pays
Atsnoyaaud
TeTusgew
ou

FUTEJUOH

sIsayUI
STyUI

‘JaTTaq
pue

»BpsTmouy
Au

Jo

y83q
ayJ
OL

AyTsasajun
Aue

uT

ewordrp
ud

SNOILYNDY

'IVILNAW343IQ
JIILS
40

NOILNIOS
3HL
4O4

SYINWYUOI
dFALSILINW

YUVANIT
30

IS

IITIAI
AHL

33133p
Aue
JO

pueme
3UJ

40oJ

paydsose
uasq

SEeU

UOTUM

TeT4sjeu
OU

SUJEJUOD
STSaUI
STUL 



“

\

\\

"set

-NWIOJ

UOTJEFIUSNAJJTP
Puemyoeq
OyJ

cOsNn

UOTUM
(0861

'usueupufH)
30057

03

psuedwos
ale

seInWIlOJ
Mau

os3yJ
Zursn
soapoa
ayy

pure

(661

‘au37uug)

225

wetgoud
ISFlA0
JAILS
ayJ
UO

payssI
aue

sernwuoJ
Mau

au)

TIV

*(gLEL)JUDS1qTy
Jo

asuas
aug
uf

ADuaJsTsu0od
Jo

8P40
SIT

LeyI

JusZusauod
Japuo

JayBTy
WII

JueITnss4
ayJ

arewW
07

USSOUD

SI

4s3J3weJed
994J
3UJ

ATjweJ

Jaygoue
4OJ

9TFUM
atZue

AyrrrgeIs-(P)vy
au

szwrxew
09

UssoyD
ST

Jsaweued
aauJ
au

ATrueJ
BeuUo

4Og

"Pa3ATJOP
SUR

SIWII
JO

sSaTTJweJ
Jo

Jaqunu
e

„syaweued
sau)
auJ
Jo

3570U2

ayerudoudde

kg

*seinwaoJ
daysyITnw
Jesuft

JuanyyJsuoo
UI0q
4OJ

SYUSTOTJJS00
ZuT

-PesT
awes

ayUJ

sAaey
02

pue

UJ31410
au
IB

89004

ENO9UENIX9
0492

*ky7uTjuf

Je

83004
01aZ

BAeyU
0%

PsATuap
ale

SseTd
STyI
UT

seTnwloJ
ayUL

*PauapTs

-U09
usyUI
ST

ysyaweued
3941J
8

ZUFATOAUTF
SIWII

aBeIs-OMI
JO

SSeTD
Y

"10419

uorJezjJ34109857p
TESOT
au3
Jo

uoryge3edoud
auy

Attejaadsa
"sn
Jo

s3a7Y

-usdoud
Adeundde

3UI

SSnOSIP
OsTe
am

pue

*AY
=

„A

*watgoud
anTeA

TeyyTuf

Je3auJT
3UI
03

partdde
s4Ww79
Jo

sarTyusdoud
AyrTraeIs
aInTosqe
au)

sendsTp

3M

suojgenba
TeJJUsuaJJTP
Aueufpu4o
JJINSE
Jo

UOTINTOS
3UJ

4OJ

(SIND)

seinwloJ
daysyyIInw
ueaufT
DJTOAD
Jo

asn

3UJ

SUaPTEU00
STSaUJ
STUL

LOVULSOV

"way
09

SFsOUpaJqapur
Au

JO

JU9IX3
zu

Äaauo9
J0uUUe9
SPp4oM

"aTajssod
usaq
SAey
J0U

PINOM

10m
Au

AtyweJjJ
Au

Jo

AJuoddns
au

JnoyrTm
-sTFau?

syyg

auedaud
03

uayurud
0£9

onav
ayu

sen
09

au

PSMOTTe
ZEeUJ

EUOTFJEITJTPOW
SUeMJJos

Auessadau

ay3

Auryeu
4oJ

39UsJOS
Asyndwoyn
Jo

Juswruedaan
ayy

uf

JyJegs

TeojTuy9sI
UI
09

TNJaJeud
osTe
wewe

"yoyZueg

'A20T0ouyda]L
Jo

ayny7I5UuI

uejsy
8yU3

Ie

YUaupuoaas
uUo

sem

eIdngd
"ug

aTfuMm

4
Au

pasjausdns
oym

STAaeg-SsXDeS
Uoy

"ud

0%

pue

"10m

UDueasal
STUI

PasTAusdns
usyJ
pue
au

09

ordoy
sTuI

psy3sa33ns
oyum

eydnn
°y

tedon

aoy90q
0%

spnI1Ir43
32

zus
Au

sszudxe
09

SyIT

PInomM
I

SINIWIIAFTMONAIV 



*

&

XIONIddV
"

VW

XIANIddV
*

SaON34333USNOISNTINOI

ONILSAL
TVIIUINNN
40

SLINSAU

"8N0IQO
OL

SNOILYSIAIQON

"9

SWINWNUOI
JO

SIININVI
MIN

SVIEFYOI
30

SIITINYI
IVNOILIGAV

SINALNOI
30

AaVL

8

Y3lLdVH)
elelILL

Y3LdYVH9

.

1001,01

010100000000
300571
ANY

snolado
3o

NOSIYVYJWOD
Y

1601010100018
0000er

010er
n

06

SIIvVL3A

NOILVLNIWNITIWI

EB

Bac
B

ur

ar

rar
Er

a

Ser
Br

a

Ser
Zr

Ser
Ze

Zr
Sr
Br

Sr

Zu

Ze

Zr

Zu

Br
zu

Zu

zu

Zu

Zu

Zu

zu

zu

ZU

Zu

Zu

Zu
u

u

Ze

SYI1NWNHOS

dalSILINW
YYaNIT
III
40

NOILYLNIWITIdWI
NY

..—.......
€...
.

...e.....
.

.-..-.........,_.—,.,—O0,O0,.,,0
13)Id
ANY

LUVNIIG
"USTONaL
AA

ASUZAISNOD
San)
30

SSYI
3HL

AERZEZZEZEIEZEEZEZZIZZEZZZEZ
EZ

ZZ

SYINWNYOSI
MAN

“et

SYINWYOI
SAILVAIUIA
ANOIIS
30

SSVTII
V

SYINWYOI
dILSILINW
UVaANIT
IITIAI

39VILS-OML

...
600,1

000009020:
0

©

SOOHLIN

dALISILINN
IT
30

SSYTI
MSN
V

JO

NOILYAIUSA

eerenersersneensersnnensee
INSFTIIII309
HOYYF

eneeneneeeneeesenseeenerenee
YIAHO

LNFOHFANOO

SAOHLIN
IIAVLS-V
30

YIAUO

3ISYNIVLLV
WNWIXYN

SOAOHLIN

d3LSILINN
UV3NIT
IITIAD
30

ALITIGVIS

mo

.....

....-..
a...
..a.

..........""6n.
0.0.0

SOOHLIN

91799
JO

S3ILU3dOUd
ADOVUN99Y
ANY

ALITIGVLS

SNOILYNDI
J3ILS-NON

DNIATI0S
YOI

SUOHLIN

SNOILYNDZ
AIILS-NON

ONIATOS
YOI

SQOHLIN

"83009
ANY

SYAINWNUOI
30

AZAUNS
YV

(SIWTI)SVINWYOI
dILSILINW

YYANIT
IIT9R

r

(SIWTISVINWYOI
dILSILINWN

YYaNnIN

SOOHLIW
dALS-3NO

serenttt
SEILUIdOUd
IISVA
ANY

NOLLYLON

z....a..n.e0
0

2,0100
10000»

NOILONGOULNI

SINALNOI
40

FI9VL

e'91°99

YAalLdYH)
h"$£’Se'sL’6G

YILdYH)
h’tehehIhkt

W3LdYHD
aeL’eE

WILdVHI
eee'2L'2©

YH3LdVH)
|

Y3laVH)

 



|
sa

prnoye
v-Y

"be
puz

L

gold

%*

-Teuaus3
UT

Zuoum
ST

pue

G

=

b

uoJ

Buoum
ST

Ing

n'E'2
=

b

40J

9934100
ST

EITNnWIo)
au]

\-

101d

h

-eINWU0J
ASP4o
YYUBTa
8UJ

40J

€L98°0

03

ETNWIOJ
JSP4o
I547J
3UJ

dOJ

Enng’0O
wo4uJ

anTeA
ur

sadueu

pue

((1+d)/1)
x

(88°0)(6°0)
Aq

usa]d
ST

Joyoe)J
AJajes
ayL

oallu

-s2oueualoy
$

Zauttdy
gta
«

JoJdeJ
AyajJes)

peau

PTNOUS
SaUIT

asayuL
2"2"

26d

-ZursnjJuos
ATteryusgod
sy

sTyuL
29

aded
uo

pasn
5Y

237

kem

343
03

Aem

JusuajJjJIp
e

ur

9

aded
uo

pasn
sy

N,

staetruea
auf

*„SUOFINTOS
an

YYoous
ATqae

-I7NS
UIFA

swaTgoud
anteA

TefyTuf
TTe„
JO

PeaIsur

„suoryounJ

J

uyoows

ATyusrFoTjJyns
Aq

paufJap
swotgoud
antea

terIrur
TIe

JoJu
03

JaJau

PTnoys
'LL-UT
‘99

aded
se

ITam
se

"aousjuss
STUL

IL-UT
Igd

"OUJT
IXaU
3UI
uUO

Bunddo

JolJ3
3wWes

QyL

“(eN

9/5)0
Ja

(9/£NS)0
8a

Prnous

(gN9/S)O
el-ur
god

c-EI3raay

„2

IT®

pueSu

£-'2-utr
01d

susp4o
TI

..

eu)

AOUSu
8eq

prnoys
„PD

TIE

J0J

J8uI

MOUSu
€

«

yaeoudde,
-uU

d

ueyY

PJON

k

.

.9q

IxX9y9uoo
sIu3
UI

ayayu

„sgeurxoudde,
G-uUtT
8

-anbyun
sg

uof,

45400
Sul

(1)d

usa?
®

JOJ

|

=

4

Jo)

SausT

-uUeA

YOJum
(4)

terwouätod
Aue

WOlJ

Yurzueis
+1
2

d

92.133p

30

71

„oseusdo
ue

Y0Nn438U09
o2

starssod
ST

31

-

£

wauloauL

:s412p10
yZry

ATTJEIIFQJE
ua
Saw
J0

BOU9ISTXa

au

uo

y

sargTsod
e

ST

yarum
(nd

"gas

"3sTnbrueg)

wau1osyy
ZUTMoTToJ
auJ
03

JaJau
PTNOUS
2

aaydeyy
auay

*S3WT
JO

39Ua3IFFXB
aUJ
Uo

JInsau

BATJedsu
©

Krrengse
sy

12°

WaJoaUuL

*(en96l

syaya
"91

JOU94J9J34

uf

suno0o

KpeauTe

yror
w1aI
GUulL

.

„ssaug3JoTTdxa

-Tuas,
wuaJ
au

sasn

ATtenyde
YI3SJ9N
-(giutr
9€

eged
uo

Se)

ssaurrartdur
Teuoderp
JoJ

YUeISU0S
6}

Mo

saunsse

4apuexaty
hi-T
Sd

-aTgeryJuauajjTp
ATenonufJuod
sau)
(+d

U20q
aue
J

pue
A

pue

(1’

uoryenba

TerIua4aJJTp
Su
Jo

uorInTos
an
au)
56T

(x)A

a1aym
SPTOU

(ao
-

(u

"nA
xydyU

-

(X)A
-

(U
+

X)A
USIUm
40J

433aJut

Assduer
auJ
s

d

;t

d

yapuo
aRaey
0%

pjes
ST

(L’L’2)
Poy2aW
Sul

aopuo
:

I"

L"2

uoj2Furyad

-poyysu
dayJs-3uU0
E

JO

AaPuo
3yUI

JOJ

UOYIJUTJaP
pasfaau

e

ST

ZufmoTTtoJ
ayuL

*(L*’

uorIendba

TerJuauajJJIp
ayJ

SaUTJap

yarym

uorJdung
auJ
J

uo

Spuadap
$

Jey2
ug

Ayrne)
sysy

"320

OL-UT
nd

-wo720q
au?

‚syaqunu
a3ed

ZujpnIoxa
Ina

suoyyenba
Zuypntauf

uoryewulojuf
padAkI
Tre

Zufyunoa
*doy
au

wouJ
g

SUJT

SUeaw
GUT

:UOTYEION

wolJ

saufJT
£

sueau
E-UT

VLVUU3VLVUU3

Prag 



C
H

A
P

T
E

R
1

IN
T

R
O

D
IC

T
IS

S

A
u
s
e
r

in
te

r
e
s
te

c
in

s
o
lv

in
g

a
(
s
e
t

o
f)

o
rd

in
a
ry

d
i
f
f
e
r
e
n
t
i
a
l

»
q
u
a
-

t
i
o
n
s

(O
D

E
s)

i
s

u
s
u
a
ll

y
in

te
r
e
s
te

d
in

c
o

m
p

u
ti

n
g

th
e

s
n
lu

ti
o
n
,

t
o

a

s
p
e
c
if

ie
d

a
c
c
u
r
a
c
y
,

o
f

F
r

F
ix

,y
)

y
o

)
=

Y
o

(y
a

v
e
c
to

r)
(1

.1
)

fr
o
m

a
n

i
n
i
t
i
a
l

x
v
a
lu

e
(x

,)
to

s
o

m
e

f
i
n
a
l

v
a
lu

e
(x

,)
.

T
h
e

u
s
e
r

m
a
y

b
e

in
te

r
e
s
te

d
in

th
e

s
o

lu
ti

o
n

o
n
ly

a
t

th
e

f
in

a
l

p
o
in

t
x
.

o
r

h
e

m
a
y

b
e

in
te

r
e
s
te

d
in

th
e

s
o
lu

ti
o
n

a
t

s
e
v

e
r
a
l

in
te

r
m

e
d
ia

te
p

o
in

ts
.

I
n

s
o
m

e

c
a
s
e
s

a
u
s
e
r

m
a
y

b
e

in
te

r
e
s
te

d
in

fi
n
d
in

g
th

e
x

v
a
lu

e
a
t

w
h

ic
h

a
c
o

m
-

p
o

n
e
n

t
o

f
y

a
c
h

ie
v

e
s

a
p
a
rt

ic
u
la

r
v
a
lu

e
.

W
h

e
n

s
o
lv

in
g

(1
.1

)
n

u
m

e
ri

c
a
ll

y
th

e
p

ro
b

le
m

i
s

g
e
n
e
ra

ll
y

c
la

s
s
if

ie
d

to
b

e
e
i
t
h

e
r

s
t
i
f
f

o
r

n
o
n
-
s
ti

f
f
.

S
t
i
f
f

p
ro

b
le

m
s

a
r
e

g
e
n
e
ra

ll
y

c
h

a
r
a
c
-

t
e
r
i
z
e
d

b
y

th
e

J
a
c
o
b
ia

n
A

f(
x
,

y
)/

d
y

o
f

th
e

O
D

E
s

ha
vi

ng
w

id
e
ly

s
e
p
a
ra

te
d

e
ig

e
n
v
a
lu

e
s

a
n
d

h
a
v

in
g

s
o

m
e

e
ig

e
n

v
a
lu

e
s

w
it

h
n

e
g

a
ti

v
e

r
e
a
l

p
a
rt

a
n

d

la
rg

e
m

o
d

u
lu

s
.

A
p
ro

b
le

m
w

h
ic

h
i
s

n
o
t

s
t
i
f
f

i
s

s
a
id

to
b
e

n
o

n
-
s
t
i
f
f
.

T
h
e

p
ro

b
le

m
s

in
v
o
lv

e
d

in
s
o
lv

in
g

s
t
i
f
f

e
q

u
a
ti

o
n

s
w

e
r
e

p
ro

b
a
b
ly

f
i
r
s
t

L
id

e
n
ti

fi
e
d

b
y

C
u

r
ti

s
s
a
n

d
H

ir
s
c
h
fe

ld
e
r(

1
9

5
2

).
T

h
e

im
p

o
rt

a
n

c
e

o
f

s
t
i
f
f

e
q
u
a
ti

o
n

s
i
s

d
is

c
u
s
s
e
d

b
y

S
h
am

p
in

e
a
n

d
G

e
a
r(

1
9

7
9

)
a
n
d

B
ju

re
l,

D
a
h

lq
u

is
t,

L
in

d
b

e
rg

a
t

a
l.

(1
9

7
0

)
w

h
o

p
re

s
e
n

t
a

c
o

m
p

re
h

e
n

si
v

e
s
u

r
v

e
y

o
f

a
p

p
li

c
a
ti

o
n

a
r
e
a
s

in
w

hi
ch

s
t
i
f
f

e
q

u
a
ti

o
n

s
a
r
i
s
e
.

A
m

o
r
e

r
e
c
e
n
t

s
u

r
v

e
y

o
f

a
p

p
li

c
a
ti

o
n

a
r
e
a
s

i
s

p
re

s
e
n

te
d

b
y

A
ik

e
n

(1
9
8
2
).

N
o
n
-
s
ti

f
f

p
ro

b
le

m
s

a
r
e

e
a
s
i
e
r

to
s
o
lv

e
th

a
n

s
t
i
f
f

p
ro

b
le

m
s

a
n
d

c
o
d
e
s

b
a
s
e
d

o
n

c
la

s
s
ic

a
l

m
e
th

o
d

s
s
u
c
h

a
s

A
d

a
m

s
f
o
r
m

u
la

s
a
n
d

R
u

n
g

e
-K

u
tt

a

fo
rm

u
la

s
m

a
y

b
e

u
s
e
d
.

A
lt

h
o
u
g
h

th
e

c
la

s
s
ic

a
l

m
e
th

o
d
s

a
r
e

m
o
r
e

e
f
f
i
c
i
e
n
t

th
a
n

s
t
i
f
f

m
e
th

o
d

s
in

th
o

s
e

re
g
io

n
s

w
h
e
re

a
c
c
u
r
a
c
y

is
th

e
d
o
m

in
a
n
t

c
o
n
-

s
tr

a
in

t
o
n

th
e

s
te

p
s
iz

e
,

i
f

th
e

c
la

s
s
ic

a
l

m
e
th

o
d
s

a
r
e

u
s
e
d

f
o
r

s
o
lv

in
g

s
t
i
f
f

e
q
u
a
ti

u
n

s
th

e
y

b
e
c
o
m

e
v
e
r
y

in
e
ff

ic
ie

n
t

a
n

d
f
o
r

s
o

m
e

p
ro

b
le

m
s

m
a
y

ta
k
e

m
a
n
y

o
r
d
e
r
s

o
f

m
a
g
n
it

u
d
e

m
o
r
e

ti
m

e
th

a
n

s
p
e
c
ia

l
m

e
th

o
d
s

d
e
s
ig

n
e
d

f
o

r
s
t
i
f
f

e
q
u
a
ti

o
n
s
.

M
o
s
t

s
o
f
tw

a
r
e

a
v
a
i
i
a
b
l
e

f
o
r

s
o
lv

in
g

d
if

f
r
e
r
e
n

z
ia

l
e
q

a
ti

o
n

s
m

a
y

b
e

d
iv

id
e
d

in
to

tw
o

c
la

s
s
e
s

-

th
a
t

f
o
r

s
o
lv

in
g

s
t
i
f
t

e
q

u
a
ti

o
n

s
a
n

d
t
h
a
t

F
o

r

s
o

lv
in

g
n
o
n
-
s
t
i
f
t

e
q

u
a
ti

o
n

s
.

S
o
m

e
c
o
d
e
s

a
r
e

c
a
p
a
tl

e
o
f

s
o
lv

in
g

b
o
th

s
t
i
f
f

a
n

d
n

o
n

-
s
t
i
f
f

e
q
u
a
ti

o
n
s

e
f
f
ic

ie
n

tl
y

b
u

t
th

e
u
s
e
r

m
u

s
t

s
t
i
l
l

c
h
o
o
s
e

th
e

o
p
ti

o
n

a
p
p
r
o
p
r
ia

te
to

h
is

p
rn

b
le

m
.

P
ro

g
re

s
s

h
a
s

r
e
c
e
n
tl

y
b
e
e
n

m
a
d

e

in
d

e
v

e
lo

p
in

g
te

c
h
n
iq

u
e
s

w
h

ic
h

d
e
te

c
t

s
t
i
f
f
n

e
s
s

a
n
d

t
h
i
s

s
h
o
u
ld

e
n

a
b

le

th
e

n
e
x
t

g
e
n
e
ra

ti
o

n
o
f

c
o
d
e
s

to
a
u

to
m

a
ti

c
a
ll

y
c
h

o
o

s
e

th
e

m
e
th

o
d

a
p

p
ro

p
ri

a
te

to
th

e
p

ro
b

le
m

.
S

u
c
h

c
o

d
e
s

a
r
e

c
a
ll

e
d

ty
p

e
-
in

s
e
n

s
it

iv
e
.

T
e
st

in
g

o
f

s
t
i
f
f

O
D

E
s
o
lv

e
r
s

b
y

E
n

ri
g

h
t,

H
u
ll

a
n
d

L
in

d
b
e
rg

(1
9
7
5
)

a
n
d

E
n
ri

g
h
t

a
n

d
H

u
ll

(1
9
7
6
b
)

s
h

o
w

t
h

a
t

c
n

d
e
s

u
s
in

g
th

e
B

a
c
k
w

a
rd

D
if

f
e
r
e
n
-

t
i
a
t
i
o

n
F

o
rm

u
la

s
(B

D
F

s)
a
r
e

th
e

m
o
s
t

e
f
f
i
c
i
e
n
t

c
o
d
e
s

a
v

a
i
l
a
b

l
e
.

S
u

c
h

c
o
d
e
s

d
o

n
o

t,
h

o
w

e
v

e
r,

p
e
rf

o
rm

e
f
f
ic

ie
n
tl

y
f
o
r

s
t
i
f
f

p
ro

b
le

m
s

w
h
e
re

th
e

e
ig

e
n

v
a
lu

e
s

o
f

th
e

J
a
c
o
b
ia

n
l
i
e

in
th

e
l
e
f
t

n
a
l
f

o
f

th
e

c
o

m
p

le
x

p
la

n
e

a
n

c
c
lo

s
e

t
o

th
e

im
a
g
in

a
ry

a
x
i
s
.

C
o

n
s
e
q

u
e
n

tl
y

,
th

e
l
a
s
t

d
e
c
a
d
e

h
a
s

s
e
e
n

in
te

n
s
iv

e
r
e
s
e
a
r
c
h

o
n

th
e

p
ro

b
le

m
o
f

fi
n
d
in

g
f
o

r
m

u
la

s
w

it
h

b
e
t
t
e
r

s
t
a
-

b
il

it
y

p
ro

p
e
rt

ie
s

th
a
n

th
e

B
D

F
s
.

M
an

y
c
l
a
s
s
e
s

o
f

f
o
r
m

u
la

s
h

a
v

e
b
e
e
n

fo
u

n
d

w
h
ic

h
h
a
v
e

b
e
t
t
e
r

s
ta

b
il

it
y

p
ro

p
e
rt

ie
s

th
a
n

th
e

B
D

F
s

b
u
t

c
o
d
e
s

w
h

ic
h

u
s
e

th
e
s
e

f
o
r
m

u
la

s
a
r
e

l
e
s
s

e
f
f

u
v

ie
n

t
th

a
n

B
D

F
-c

o
d

e
s
.

T
h
is

i
s

g
e
n
e
ra

ll
y

b
e
c
a
u
s
e

th
e
y

re
q
u
ir

e
m

o
r
e

w
o
rk

p
e
r

s
te

p
th

a
n

R
D

F
-c

o
d

e
s
.

T
h
is

t
n
e
s
i
s

1
s

c
o
n
c
e
r
n
e
d

w
it

h
th

e
c
y
c
li

c
u

s
e

o
f

l
i
n
e
a
r

m
u

lt
is

te
p

f
o

r
m

u
la

s
(L

M
F

s)
f
o
r

th
e

s
o

lu
ti

o
n

o
f

s
t
i
f
f

O
D

E
s.

A
s
e
t

o
f

L
M

F
s

w
h
ic

h
i
s

u
s
e
d

in
a

p
re

s
c
ri

b
e
d

o
r
d
e
r

i
s

te
rm

e
d

a
c
y
c
li

c
l
i
n
e
a
r

m
u
lt

is
te

p
f
o
r
m

u
la

(C
L

M
F

).
S

in
c
e

th
e

B
D

F
s

a
r
e

a
ls

o
L

M
F

s,
C

L
M

F
s

in
v

o
lv

e
th

e
s
a
m

e
im

p
le

m
e
n

-

t
a
t
i
o

n
c
o

s
t

p
e
r

s
te

p
a
s

th
e

u
s
e

o
f

th
e

B
D

F
s
.

C
L

M
F

s,
h

o
w

e
v

e
r,

c
a
n

h
a
v

e

b
e
t
t
e
r

s
ta

b
il

it
y

p
ro

p
e
rt

ie
s

th
a
n

th
e

B
D

fs
.

I
t

i
s

la
r
g
e
ly

f
o
r

th
e
s
e

r
e
a
-

s
o
n
s

th
a
t

th
e

c
y

c
li

c
u

s
e

o
f

L
M

F
s

f
o
r

s
o

lv
in

g
s
t
i
f
f

s
y
s
te

m
s

o
f

e
q

u
a
ti

o
n

s

i
s

a
p

ro
m

is
in

g
l
i
n

e
o

f
r
e
s
e
a
r
c
h
.

I
n

C
h

a
p

te
r

2
w

e
p

re
s
e
n

t
s
o

m
e

b
a
c
k

g
ro

u
n

d
m

a
te

r
ia

l
o

n
th

e
s
ta

b
il

it
y

a
n

d
e
x
is

te
n
c
e

o
f

L
M

F
s.

In
C

h
a
p
te

r
3

w
e

d
is

c
u

s
s

so
n
e

o
f

th
e

m
e
th

o
d
s

f
o

r

s
o
lv

in
g

s
ti

f
f
‘

a
n

d
n

o
n

-
s
ti

f
f

e
q

u
a
ti

o
n

s
.

A
lt

h
o
u
sh

t
h
i
s

t
h
e
s
i
s

i
s

p
ri

-

m
a
r
i

c
o

n
c
e
rn

e
d

w
it

h
th

e
c
y

c
li

c
u
s
e

o
f

L
M

F
s

f
o
r

th
e

s
o

lu
ti

o
n

o
f

v
t
i
f
f

e
q

u
a
ti

o
n

s
th

e
a
p
p
ro

a
c
h

w
e

h
a
v
e

u
s
e
d

m
a
y

a
l
s
o

b
e

a
p
p
li

e
d

to
d
e
r
iv

e
C

L
M

F
s

f
o
r

th
e

s
o

lu
ti

o
n
s

o
f

n
o
n
-
s
ti

f
f

e
q

u
a
ti

o
n

s
.

nnnenmnen

 



kr

folgte
zu

Ye
W

eInuwuoJ
ou

Zujen

Ur

k

sayndwoa
IXU
V

(SUN)

sernw4oJ

ey3y3ny-sduny
ayJ

aue

spouyeu
days-auo
pesn

ATap
Ysow
BuL

U.

ae

uorgeurxoudde
TedjTusunu
ou}

beu

*[u+x
'xj

TeAusjuf
Sy
Uo

paufjJap

GSTERFTEIESEEEG
TEN

My

SOATJEATJSP
EnonufJUo9
sey

yoJyuM

uorJounJ
8

ST

(X)A

OJoum
EPTOU

ao
r

(u

!r)A
ex)dy

-

(X)A-
(u
+

X)AUOIUM
u0OJ

JaBayuF

as3B31er
auU3
sy

d

JrI

d

Japuo
saeu
0)

pjes
ST

(L’L\’2)
poyJaw
Sul

JODIQ
:L*L'3

UOTITUTJSA

‘syurod

JUau1aJJTp
Je

uayey

(LI)
Jo
J

uoTJ5unJ
auU2
Jo

sanTeA
JO

BdeusAe
PaJu3Temn
8

ST

pue

„UOTJOUnJ

yquswa4aouf,
UI

patTed

ATteuausd
65T

$

=
u,
_

ru,
sy

az
aylL

-umouy
aue
X

pue
x

pue

FÜ

g

u

x

Je

uorInTtos
Teojusunu
auJ
$

£

81oUM

(1’

ut
ey
N
-

1%

se

poyJsu

daJs-auo
e

SauJJap

(Z961)FOT.AUS}SCOHLAN
JILS-ANO
L’2

Sg]
Jo

3DUSISTXa
pue

AIJITTgEISE
ayI

Inoqe

SIINSa4
UMouUy
wos

Zussaud

osTe
SM

(SIAWTI)
sernwuaog
dagsysIny

Jeauf7
9TTOÄJ)
Pue

(SIWI)
sernu

-403

daISJIINN
Je3uf7

'(SIYY)
SeTnwuog

e9Iny-sduny
40oJ

suUoyJTuTJep
ofseq

swos
pue

asn
am

LOTIEIOU
au
JO

STTeISP
Juasaud
aM

usgdeyo
sTug
u

s31lU3dO4d
DISVd
ANV

NOILYLON

©

Y3ldVH)

"YUOoM

JOyJ
J0oJ

Seaue

I8989ns
pue

cuo]JsnTouoo
Ano

Jussaud
am

Jaydeyd

TeufJ
ay4J
UI

°SnOIdO
3Ppoo
au2
Jo

UoTsA1sA
PasjJAau
®

UT

seINWIÜOJ
Mau

BU

TTe

Jo

souUewlojJusd
au

JapTsuoo
03

uo

08

usyJ
8M

°G

Jaydey)
UT

PaATUap

SAWII

SBeIS-oMmy
Jo

SSeTD
sy
UT

Jegaweued
sauJ
ayJ
Jo

acn

aTqer
Aq

SIWII

sBeIs-om}
Jo

saTTjweJ
TeuoT3]ppe

ewos

aAT4ap
Om
L

Jaydeyd
ul

"(6L61)2UFTAUUg
Aq

psqTuosep
"LSALAU
AJILS

SBeNded
3597
oyY

Zujsn
Aq
‘

(086

L)UssewputH
03

anp

'"Za0S7

'3PoI-gag
UMOLYN-TTIaM
e

JO

HBOueu

-10oJu8d
343

09

pauedwoa
uayI
87

SNOIIQO
JO

souewuojJuad
ayuL

°G

AaYdey)

uf

PsATasp
EIWTI
Jo

ATjweJ
38477
ayU3

sjuswatdwr
yaTum

'SnoIdo
*apoo
e

Jo

stre3Jsp
AJuasaud
pue

Ssanssr

LoTgJeyusawaTdur
Japjsuoa
9M
9

Jaydeun
ul

"IWI9

STaeIJe-y
'S3eIs-oMI
8

4OJ

FaTajssod
Jap4o

umujxeu
9U%

suje3z3e

BuoJauayg
pue

aTgegs-y
ST

AtjweJ
sTuJ
Jo

eTnwao)
4ap4o

UYunoF

aul

"SW
auU2

Jo

soryusadoud
AyT
ay
az

JuwIxew
0)

3En
aM

YOTUuMm

wop9a1J
Jo

33139p
e

sey

seInwuoJ
Jo

EsFeT9
SJUL

UJ3TUO
aUJ
Je

63004
sno

-aUE1IX9
0492

pue

AYJJUTJUT
JE

89004
0492

'5JU3J9T
JJWO0D

ZurTpestT
JueIsuod

Saey

UOTUM
SIWTI
J3Puo

ya?

*daIs-(I+N)/daas-4
Jo

sseTo
e

Apn
3m

"ern

-oTyued
UI

'S4W7I

adeIs-omJ
UO

UOTJuayJe
uno

En90J
aM
G

Jaydeug
ur

"48P4o

JU9IETSU09
aues

auU2

UIIM

SAWII
Jo

sarI

-Jsdoud
Adeandae

ayuY

Zufuedwoo
Jo

wre
au

UIIM

SIWTD
Jo

Anofaeysq
J0uua

nage3edoud
ayJ

ssnasTp
am

yDeoudde
sIy4I

Zufpusyxa
Ad

"(gLEL)AUSaAaTY
09

anp

ypoeoudde
ue

Zutsn
Aq

Spoyysw
Jo

33ueu
apIM
e

Jo

saTYusdolJd
Kveunooe

“43

 JepIsuoa
OSsTe
aM
H

Jaydey)
ul

*poyysw
571040

aTgeyIs-y
ve

Jo

uapuo

nwixew
343

punog
03

age
Due
aM

(glEL

"YISSU9N
Pue

ua.TeH

“usuueM)

mA03UJ

B40o0onN-TaJuegd
UI

Zujkrdde
Ag

"(X

JUJeW
JO)

JueIsUo9
x3aTduod

2

ST
Y

BuoyUM
AY
=

‚A

watgoud
antea

Te}2TuF
JesulT
849

09

qnedssua
ur

UTnwW4nJ
211948
Jo

sarTy.ucond
AYTTIAEIS
aUJ

senasIp
aM
n

„endeug
UI

 



uof4uT94
ou
0,

te

JoJ

pue

*uojJTpuoo
zy7yosdIN]
aeyg

soTjerzes
(A

'x)J

Husum
(1°)

SwoTqoud

anteA

TEeTIIuUF
TTE

dOJ
JT

JusBusauoo
ST

(L’2°2)
Aq

peurjep
poygeu
Y

S8ousB.u1aAu0g
:2°2’2

UOJJFUTJag

o0-

(A
1

d

88133p
Jo

(x)A

stejwouitod
TTe

J0J

3ey3
uans
d

ua3ayurF
Isaduer
au
ST

(L'2°2)
pouJau
e

Jo

Japuo
ayL

(1aP40O

UorFeswm4])
TedoT

‘uspu0

JUIISTEUOI)
ASP4O
:)

zo

uory7urjag

"SEJOSTAFP
LOWWOO
OU

SAey
(4)O
pue

(J)d
JeyJ

paumsse
ST

21

"(UrX)A
=

(x)43

Joyeusdo

JuswasetdsTp
auI
ST
7

pue

XP/P
=

(

aJaUuM

(399
-

(a)
=

17

Jogeusdo
3ayJ

3uUfjJap
osTe
aM

pO@f

p_O@f

m

83
=

(4)

pue

g'
2»

I

=

(4)d

(e’2°2)

7

A

*(1’2°2)
uorgenba

s9Us4aJJTpP
UI

UIIM

Pageroosse
steyw

-oufTod

BuUfMoTToJ
au9

auTJap
am

"useoudde
S,T97uUsH
UYrTM

Zuydssy
ur

-a7oT
paw.eg
ST

IT

Oo"
"g

JOJ

SESIOUM
I7OTTÄdXS
pawasg
ST

MI
au2
0

=

Tg

auauM

0.
||
+

||

o«
's|
+

|'o|

ernuwuoJ
daIs-4
es

(L'2'2)
sous
u

uo

puadap
J0u

op

USIJyum

sQueIsuUoDa
Teaul
are
Tg

pue
12

pue

%

Mg
=

u

'u+e=
u.

“yuejsuos
paunsse

32zjsdags
au

sy

y

"as3aQuUJ
pxXIJ
e

s

SUOUM

(1’2°2)\+4-U_O
(

„9
+

ge
3

+

U

Ayyy
=

IH

j-U
0,

20.
url-r,
+

UN,

Se

(L°

3uJAaTos
u0oJ

din]

days
e

Quasauda
om

(2961)
TojuusH
Jo

uoTyegou
ayy

ZujmoTtog

(SAW)

SYINWUOI
dALSILINN

UVaNIT
22

*(EL6L)IUSQue]
07

Paulejau

ST

Aspesu
aug

SIYY
JO

soryJusdoud
arseq
aygJ
Jo

Uojssnastp
®

JogJ

"TTEIOP

Je313
Aue
uf

SIYNyY
Jo

seryusdound
ayy3

Zufssnaszp
eq

Y30U

TITM
©M

SIW7

jo

sen

97T
ayU3

UYTM

psuussuooa
Atjueujfad
ST

eTsFau
ETUJ

99UTS

-aror
Atteuoderp
AT2urs

psw123
ST

powyeu
sy

usug

“Tenbe
sus

F’e

ousz-uou
aug

Tre

zeu3

Ayusdoud

au2

sey

INy

ay3

'3ror
ATteuoderp
Zuraq
03

uoyYTppe
UT

JI

'PaIet

-noteo
ueaqg

ApeauTe
aAey
Opjs

puey

JuBTu4
3uI3
uo

sarTyrTyJuenb
au)

HuayuM

("x
AL

AIR

ARD

HAAR
eK

(ir

uloinyyTTey
-

Fr

I-7

uoygenba

370717duwr
3UJ

3ATOS
03

aAey
9M

Ir

Zufgetnoteo
ul

Nr

IKEEETS
lz

uopuo

ay3
ur

suorgeurxoudde
Teuusgur
aUJ

ayernotea
ued
9M

Sgyy

7orrdur
Atteu

-o3erp
aog

"ouaz-uou
sy

"Te

yuawsts
Teuogerp

auos
pue

T<
f

u0J
0

=

MT,

JT

(LL6L

“aopuexa
Jrorr

Arteuoderp
4o

(Hl6l

*33984PN)
Y70r

-jJuss

pawlaI
57

NY

SUL

'T2

F40J
0

-

ar
JT

37077d4xa
Sy

ANY

Saul

Ni,

le

neatgeg

aaydI
EB

Se

UMOUY
“w4oJ

JerngeI

BZUFMOTTOJ
3UJ
UT

payuasaudsu
aq

Aeu

ayu

SBeIs-w
uy

"pauinbau
ST

uUOoTJenTeAa
uUOoJJoUNnJ
auo

IseaT
Je

},

uoyzew]

-xoudde
TeU4sJuUF
yoea
40I

"ANY

SBEIS-N
Ue

PaTTeo
osTe
ST

erTnwuojJ
e

yang

I=f

wre

'2'l=]
(Fr

ATLD
EEE
NOy
12

Pa
aa

Tan
7

aa

55

W

w

‘

AÄq

uU3a13
aue

7°**-
el,

suoT3JeuwTxoudde
Teuusgur
ayu2

31ayMm

 



eujjsp
mou
oM

"AT

-ufJufp
Je

589004
au
se

umouy
ale

(J)D
Jo

87004
sy

STTyum
uJ3740
eu
Ye

sJ004
aU9
se

uUMouy
aue

(U)d
Jo

63004
auL

*6Y004

gnosue413xa
au

PaTTes

ale

683004

Jeyg0o

3004

Tedroufud
eyy
37

TTEO
PUR
b

eq

g004
sus
397

-

8

yoeoudde
03

(G'Z’2)
Jo

2004
euo

Y9edxe
PInoN

OM

‘

©

67

uoyrsenbe

u

ru

1eryus4aJJTp
UI

09

uoTAYnIToS
anu
au)
Jo

umou3
Jo

aJeu
ou

BOUTS

-S2ueIJ8U009
sTaeyrns
ale
n
a

JouMse

(E’2°2)
Jo

uorInTos
TeöOT4sumu
au)

SJT4Ma4
keu
om

'30UJIJETP
aue

69004
UI

Jeyy

uorydumsse
ayY%
uo

‘uayY

Yeerdy
Alu

eue

(G’2°2)
JO

sI004
au2
JI

4

(s’z2'2)

"0
=

(A)oXU
-

(4)0

sT

Terwouftod
STISTU3JDe

JEeUD

Zujpuodsauu0d
34%

pue

0-7

=
Te

-Ur

Foyy
_F

q>|

spes4
uay2

(1'2'2)
uo7?

-enba

99U349JJTP
aUL

*(XTurew
40)

Jaqunu

Jue3suoa
xaTdwos
8

ST
X

aJayuM

(E22)

=

(0)A
Av
=

sk

uoryenba

TeJyususjJjTIp
ayJ

SsAToS
03

(L'2'2)
pouysw

dsysyy3
syy

Atdde

3m

'uOFINIOS
Tedjusumu
auJ
Jo

moraeyusqg
auJ

SJeZTIsSAUF
Jayyun)
OL

-aTd4ajo
Tun
ayJ
uo

aue

(4)d
Jo

s9oo0u
TIe
JI

unda00
ATuo
ued

244
JO

dapu4o
Ly

*1+N

P339xXa
USA

Jouued
Jepuo
au

ppo
ST

4

.JI

'2+4

P330dxa
Jouued
4W7

daIs-N
aTqeIs
e

Jo

Jap4o
au%

'42
=

d

uSpuo

Jo

IN

JUaISIsU00
8

SISITXx9
a4ayI
X

Jadayuf
saTy;sod
Aue

oJ

yBnoyyTy"
WOUOaUL

"SIWT

STQeIS
JO

90U9I5
1x3

ya

Jo

sn

seunsse
(966

L)ISInbIyegQ
JO

Weu0aUY

ZUTFMOITOJ
auyL

(2961

"TOTuuey)

BousdusAuod
oJ

FUOFIFPUOD
JuaToTggne
PUR

AKlessaoau
JayJe80I
Bus

AÄyT”TgeIs
puw

AousysTsuoo
JO

SUOTITPUOD
BUL

-Spnyzugeu
uf
|

UeyJ
SSoT
Sue

(J)I
JO

83004
JaUJO

Te

pue
|

sTenbse
uorum
2004
euo

ATuo
sey

(4)d
37

(eTaeIs-q
ATZuouge

40)

9TqeIs

-AT3Uo4IS5
ST

WI]

SuUL

sTdugs
aue
|

ENTNPOoU
Jo

sI3004
9yJ

JI

pue
|

sp9s0xa
(u)d
Jo

3004
ou

Jo

entnpow
ayg
J7

STaers.
ST

IWT

SUuL(ur3740
au

—e

ae

Aar

'Ayr
*Kyr

AYTTTaEIS
:n'2'2

uo737urJ2q

-uoryTpuoa
euIxe
uw

BurTnbe.

aM

SIWT
209

"(nz
-

Eer

dd

"2961

*7oTuusy)
euo

seat
Ye

©Q

Jap.Jo

au

9eUI
ST

sBusAuon
09

spouyau
daJs-auo
40OFJ

UOTFIYFPUOD
YuUsToTJgns
V

d

"QUBISU009
JOo44a

uUorzedundg
TEIOT
By)

Paula
ST

I+

[e)

.

L+U

\+d

[+U

„u

(2,00
+

(

X)

sdyf
+
(

x)A

£&

«

saey
om

usyY

'(L’2'2)
SaTJsTyes

u

ig.

Tue
U

Fl
y

*(x)A
Jo

Juspusdapuf
ST

yOTyM

JueIsuod
Ouaz-uou
e

GT

I+d,
EP

E)2T

j+Uu

L+d

MU

Na
AT

(9561

"3s

x)

TeAusJuf
au

UO

(K)

e2,4,)*

HR
zyf

9
f

SOATJEATASP
ENnonuTJuoa
sey

(X)k
JI

*"s8aT
Jo
d

»9413ap
Jo

sTe

nous
ueo

om

[iri%x

«IM

-jwoufTod
40J

30ex8a
st
d

4SPuo
JO

IWI
8

*48p40o
JO

UOTYTUTJaPp
ayy
Äg

*(1)06
=

(1),d
pue
0

=

(L)d

3eyJ

Juawsa

ayJ
03

Justea
2q

03

UMoys
3q

ueo

uorgTpuoo
SsTuI

EIWI
“oJ

°1

0

tenba
seat
Je

ST
d

4spuo
ayJ
JT

JUSISTSU0O9
3q

03

pres
ST

pougau
ayL

Kdusgsrsuoy
:E"2’2

uofyjurjon

-[s‘e]
3

x

TTe

uojJ

sproy

 



pue

84USTOTJJS00
Jouue

SBueT
Ausa
Aq

pazjuegoeueyd
Sue
vd

SdreT
UIIM
SAW]

6

6

12PJo
UBFYU
JeUI
Mmoys
oste
Asyl

57x80
SIWT

PTraeas-(w)v
*(z/u0o)
?

9

TTe

003

zeug

Mmous

(gL6L)TTOAyOS
pue

JJaTuoBT
pue

(L161)3U0N

°-(L96L)puntpfM
03

enp

aue

(9-22)
pue

(G'2’2)
'(n’z'z)

SWadoaulp-d-ypueeg-de

uDTum
40J

sPpoyugau

»TgeIs-(D)y
57x93

B4au

(2/2'0)
3%

TIe

Jog

:9°2
"2

Weloey,
ana

Teprozad

aug

"1
2

d

AJSPp4ao
UM
MI

9TaeIs-(O)V
Su

Ktuo
SET

HuauL
!G’2’2
woloayuL

-argeIs-(O)v
2q

ued

MI

I70T1dxa
ON

|

22
waloauL

"SITnS3aA4
ZUTMOTTOJ
aUJ

SAey
9m

AYTTrgeIs-(R)y
ZuTuusouod

‘0.

«

|x|

°
>

|x-)3uej
Tre

JoJ

PRXIJ
U

UI

IM

=

—
U

Se

0492
0%

SBuaAU09
AY

=

‚A

03

suoy3eujxoudde

Teszasumu
TITe

937

[2/u2'0)3
©

*artaeIs-(D)y
9q

03

PTes
ST

poyJsu
Y

(1961

“punipsm)

AyTTraegs-(n)y
:g°2°2

uoryTuTgeg-pasod

-o.Jd
uaaq
sey

Ayusdoud
AyTrrgerIs
SynTosge
JaNeaM

ZUJMOLTIJ
UI

'EIMI
10J

2

02

ps99TuIsa4
ST

poygsw

STqeIs-yY
uUB

JO

Jap4o

umwjxeu
ayJ

S0UuJS

=

9'232
=

d

yoyum

JoJ

aIna

TeprozadeuI
ayuJ

wolJ

PeufeIao
ST

seINnWUOJ
yons
u0J

Yo4l4e

UOTJEO

-UNn4J

I59TTeus
3uL

2

P330xXa
Jouued
W]

STqeIs-y
ue

Jo
d

Jspuo
ayL

!E°Z°’2
wauoaul

-OTgels-y
3q

Jouues
WI

daIs-N

*I797Tdx8
uyuywauloayuL

*37077dwr
pue

uspuo

MOT

BJE

YUOJUM
SANT
JO

sans
e

Aq

paTjsyIes
Atuo
sr

AyTTIaeIs-y
Jo

uon

-7Tpuod
8UuY

JeUI
MOyus

(E96

L)ISInbDTyeq
03

anp

swauoayg
ZU

MOTIOJ
ayL"zued

Te34

eA1JeBaU
UYIM
X

QUeISUO9
(XaTduod)
e

pue
U

aATYTSod
PaXIJ
BE

UYJM
AY
=

A

uo

TeT3Ua4ayjTp
843
03

patTdde
ST

27

usUm
“©

--

U

se

ou32

pus?

suojJewrxoudde
Teojusunu
ITTe
JT

BIgEIS-y
8q

03

pres
ST

poyJau
Y

(Eg6

“asrnbtyea)
Ayrtraess-v
:2°2°2

Uorj37urjaq

-s3uswsurnba4u4
ZUFJMOTTOJ
3yUJ
Jo

euo

BujijsTzes
Aa
0

>

(Yy)ay
auerd

JTey
IJ9T
3UJ
Jo

uoJ3au
sZ.eT
e

spnTouf
poyyau
u0oJ394

AYTTTgeIS
»yn

-osge
38UuI

3ey9

aurnbau
ATTeususad
3m

suoryenba
JJTIS
oJ

aTgeyjrne
eq

0%

poyJsu
e

u0J

"au

Jouayl

"OsuUas

"aATJeTau
e

ueyI

Jaygeu

'oynTosge
ue

UF

Ataye.made
sJusuodwod

JJTIS
au

Zurjxdeug
UT

P3JESUJSJuT
MouU
aJe

aM

°9Z]E

-dsIs
mau

ayJ
Je

JueorTjJTußTsur
ufewsu

sJuauoduwos
JJTIS
ayJ

AeyUI

2BuTpTJA

-Oud
‘az

18daJs
ayI

aseauoduf
PINOO
3M

pue

UOTINTOS
TeoFusunu
au
UT

9dued

-7J7U3185
Aue
Jo

usBuoT
ou

Sue

fayJ
Jeyy
yanu
o8

spnyTudew
UT

Paseauoap

saey
Aeu

syusuodwoa
JJITIS

BaFaUJ

"aLTUm
8

JaIJV

°’asUas

BATJEeTaeLl
aUJ

ur

Adeunooe
a.msus
03

TTeus
apeu
aq

yenw
|xu|

s3usuodwos
J3138
ay3

x08u2

oL

-kem

STuUI
UT

aAeysga
UOTUM

sJusuodwoo
swos

SAey

SiemTe

suojjenba

J3rSs

"AToInb
Aasa

opnyju3eu
nr

TTeus
Ausa

SawWooaq
UOoTINTOS
an
ay%ay%

<<

|x|

“0
>

(vu)ey
«oJ

pue

spnyjJußew
uf

Jufseau4ssp
sT

uoyInTos
ana

ayu2

ased
SsJuUY
UI

°0

>

(Yy)ay
40oJ

susaddey
JeuUm

uopTsuog
u3noua
0u

st

xy

Jo

saonteA
TIeus
oJ

AYTTTaeIs
aAarJeIsa
"suorgenba
JJTIS
oJ

"sazjsdaJs
ITeus

ATJUSJOTJINE
40J

enyg
pue
‘0

=

U

40OJ

63001

Enogaue4uNxa

sy

sOYeuTwop
2004

Tedjoufud
»U3

JeyI

saayueuen
AyJTTjaegs-q
Zuougs

Jo

uor37PUOO
auJ

Fey
a9oN
"XU
Jo

sanTeA
Treus
40oJ_

ÄYTTIgeIS
aapietTau

a
ATuo
34m

suojyenba

TeTJuauajJJTp
AUEUTPUO
Is50W

ZuFATos
oJ

u

’

ha

-

$

'a

«use

"a7

3004

Tedyoujud
ayJ
Jo

BduanTjJuf
ayuJ

2091Jau
ATS3BueT
TIIM

uorInTos

Ted

jusunu
W197
ZUOT
au

PUB

8004

SKnosue4uIXa
au

»7eurwop
ITIM

9004

tedyougud
ayu3

*aTqeIs

ArTaarJeTaa
ST

IN]

ayJ

SJOoum
YyU
Jo

sanTeA
„og

-anTeaA

ayjnTosqe
uf
|

0%

Tenba
Jo

ueuJ

SsaT
aue

(S'2°2)
Jo

83004

su3

TIeE

auaum
U

Jo

sanTea
a50UI
40J

FTae

Atayn
57

aw
Y

ÄYTTTAEIS
SynTosay

:9’2'2

UOJYJUTJSA"anren

a
UF

9004

TedjouTud
au
0%

Tenba
uo

ueuU%

S63T

3ue

SY004
K8no

-BUE1IXB
3U2

auaym
Yu

Jo

santea
SSOyUT
JOJ

STQEIS

ATaATIr
Isa
Sy

WI
YV

AYITIGEIS
sATJetay

:ÜZ°2

UOTITULJSQ
 



L+f

(ver)

-(y)0a
-

0,

|

etz
«fz

Fryoy
+

ey
=

zZ

se

(L\’2’2)
MI
UI4

Auasaudau
310

jJausyI
ueO

9aM

"uogdeJ
BurTeos
e

se
|

03

Jas

ua

Cru

m

f

pue
f,

ae

uoygenba

TerJus4sjJjTp
ayJ
Jo

uoJInTos
J0eXe
au)
ST

(’x)A
BuayMm

b-N._

ji

1,05
FOR

Dur
Bu

Zr

+

Ag

eo
°o
]

-

(u

«t+b,
«fz

Leer"

t

(u)
4

0.0.

“(uy)tu
“(yyAu
]

=

0%

ji

ARELLEESD
4

0...

 hrlyya
Tarp
]

=

iz

fl

INH,
00.

elrfk
up:

=
N,ausan

Zufymels

auy

pue
(fa

Ins
-

5

wm

(
Aa

pourgep
[ae]
a

x

“ufse

„

%

Dar
Jo

suoreurxoudde
ayg

agouap
wer

tg
=f
eh

2977

-(BlLEL)3U0s1gTvy
Ad

SM

03.

paytdde
sem

pue

(9J6L)TSaNS
*"(ml6
Aq

passen
usaq
Sau
Js

Ssey

pue

(9961)
Jaydyng
Aq

Paanpo4guT
35475
Sem

UOTJeIOU
STUL

*sernwuojJ
Jo

azue4
opIMm
e

JO

seryjusdoud
Ade.mase

pue

AJTTTAEIS
ayJ
Jo

uojssnoszp
au

SaIeIJ7IFOeJ
37

S0UJS

STseyJ
STUJ
Uy

asn

TTIM
am

UOTUMm

(ZI96L)5,TOTausH

03

uorIeJou

sATJeUNsITe
Ue

JO

STTEISP
Jussaud
am

uorJöas
sTyg
u

(S3WTI)
SWINWYOI

dELSILINW
YYaNI
SIR
E’2

-TTegep
1agea

uf

SIag
UI

JapTsuoo
TTIM
8m
£

uegdeyy
u

aTqeIs-(0)Y
JaBuoT
ou

ale

L

2

4

207

6Jdg
ayJ

Seausum
aTgeIs-1
Sue

SI0g

JepP4o
Puooss
Pue

IS4TJ
Sul

-15Pd0
._Y

3q

ernwuo)J
Zurgytnsau
ayJ

Jeyy
pur

ya
=

(4)0o

geyI

Zururnbau

kq

boufusagep
ST

ag

Japuo
ya

su]

*suoryyenba
JJTI8
oJ

(Saga)
SeT

-nWNOI

UOTIJETJUIASJJTA
PuemyDeg
auUJ
Jo

aen

Hy

SsaJeATJom
STuUL

Oo4azZ
8Q

(4)0
JO

83004
34%

Jeyg

aurnbau
aM
oo

—

iv}

se

Zurduep
Tewjxew
J0oJ

EnUuL

*(4)0
JO

83004
ayI3
03

puaJ

Terwouktod

oTIsTusjdeuaeyd
ayJ
JO

8004
3UI

‘a

+

|x|

se

gey3
305

ueo
am

'(E*Z2°2)
wotgould
anteA

TersrTur
auJ

og

sayoeoudde
|x|

se

ousz

saydeoudde
AY

=

‚A

09

Us

uorynTos
Teofueunu
au

‘atgeg3s-y
Zufsq
09

UOTITPP®
ur

JT

eTqeIs-7
2q

03

Fres
ST

poyusem
yY

(696
'uos

-SIaxy)

AITTTaeIS-Y
JITIS
10

(EL61

‘STug)

Arr
:6°2°2

UOTITUTJaA

-Juswaurnbau
AITTraeIs
ZUFMOTTIOJ
ayUJ
0%

Spest

stuL

"nno

padwep

Arxd
Ausa

3Q

0%

I

<<

Ixul

u3Im

sYJuUauodwoo
JJYIs

a4;T

PInom
am

*daIs
ydea
UO

39UE49HTOI
JOo4ua

PaTJToads
uasn
wos

MoTaq

\+U

1+d,

(

X)

say

ra

da34
03

2dusyye

sapo9
750W

SDOUJS

*JTOSIT

JUusuoduos
JJTIE
auUJ

ueuI

spnyyugew
ur

JaZueT

yonu

AusA
9q

UeI

Jusuoduoo
JJTISE
e

Jo

SATJeATusp
yyd

ayur
'

<<

vi

JI

.jirUu

+u

(

X)ÄaY
=

(

X)

.ayf

SAey
aM

(E’2°2)
JO

UoTINnTos
an
auJ

10J

zb!
x

2’
JO

JUEISUO0
Jouus
ue

sey

yoTyum
Ing

argeis-(
6666'68)yY

ST

UOTUm

eInwuoJ
Jopuo
yyuar
e

Juassaud
(2,61)
TTouuos

ue

 5J81402149
‘a
ue

sy

-suoT331

Kdeunsse
TTeus

Auaa

 



kQ

MI
ay3

Juasaudau
ued
om

uay)

L-T+f

=

r+F

$y
+

zn!

Rz

a
er

‘

«T+
EN

si-T+fN

W

ze’
=

"U:

z

X)(7)

kq

payuasaudsu
se

saBeIs
ayJ

ausyum
INT)

days-y

'SdeIs-W
Ue

aAeU
om

JI

“y

ebtf,
rn

Frey
+

Pay
=

I+F,„+

2

Ya)"

\

u

eltfl
«En

Freu
+

(2

fe,

ABUESL
=

Y

UYIM

(2°E°2)
03

paonpau
aq

uea
I7

uoryInyrysans
Ag

gen
(u

sürfez
«tele,

efzy,
„you

„re,
y.

arte,

(2)

v

wu

‚I+fz,
«fz,

Fax,
you

+

\+f2,

sadejs
uUIIM
INII

d3YIS-A

‘33eIs-om}
e

JapIsuona
"aldwexa
oJ

'(z’E'2)

wsoJ
a4
UT

payussaudsu
ATJusjusauoa
3q

eu

INII

degs-y

'oBerIs-W
Uy

wer,

try‘

«f

f

"A

suoryeuwpxoudde
Auanbasans
Jo

uorj3Jernsteo
ayUJ

4OJ

AapPuo

usa13
ay3
u]

ATIeDTT9AD
pasn
aue

(„sadeIs,)
serInwaoJ
asauy
Jr

'poy49au

dags-4

*O7TOAO-W
Ue

paTIeo
ST

seInwloJ
days-Y
‘W

Jo

J9€

pauspuo
uy

L’E'Z

voryjurJjoa

"g

uoT30UnNJ
403084
pue
Y

XJugew
ufeguss
e

yyfa

(y

l+f,
«Fz

Fryoy
+

(zy
-

I+f,

uloJ
au3
UT

UaJYTUM
sq

Ued

spoyJsw
Jo

SSeTd
spIm
Auaa
Y

"M

DUJO3UM

.

Ru)

I

=

2

Bujsooys
Aq

paz

„saq
seu

TerwoukTod
ayy

ausyum

*(z2'2)
Ag

peutjep

Tejwouitod
(1)

ay

53

xTuyew

uotuedwos
au
ST

I]

"wog

snTuagoag
uf

et

y

xTugew
ay

 



ug

Zur2091100
Jo

sEs001d
eyL

"degs

Jusuund
aus
UF

LoTJeWTXoudde
aus

se

pasn
3q

PTnous
Jeyug
euo

Sy
ST

UOTINTOS
JOp4o

JeudTy
Bug

JeuI

ondue

usys
kew
3m

"uoTInIos
JepJo
JSMOT
auJ

LeyJ

eJeunooe
Buou
ST

UOTJEWTIES

JOoY48
4OJ

Pey9ndwoo
UOTINIOE
4ap4o

YJausTy
oyJ

JeyJ

aunsse
8M

BOUTS

(gL6L)UeULon
Aq

paaTusp
uaaq
aRey

SsuTed

ZusqTusg

-Y4
JO

SI968

TeusAaas

"uorJenTeAe
UOTJOoUnJ

Huow
Bu0

Y589T
IE

BU0OJaJaUI

pue

uoryJewrxoudde
Teuusyguf

TeuorITppe
auo

seat
Je

saugnbau
ATTeuausd

EeTNWIOJ
AJSaPpuo

JauBTy
ayuL

ernwuozJ
puoaas
ayJ
Aq

pasn
osTe
BJ

SEINUJoF

I547J
UI

40J

paurnbau
aue

yUaTym

suorJewrxoudde
TeuusJuT
8euI

TTe

IeyUI

os

Pag9nuIsU09
ST

EINWIOJ
Jap4o

uausTy
suL

Aured

Busqtyuag-Ny
8

Bujen

se

UMOUY
67

UOTJEUTISO
Jo44a
03

yoeoudde
ETyUL

EUOTINTOS
TedT4aunu

oMJ

au
UF

S5U93uaJJTp
ayIJ
Aa

payJeufJsa
ST

eTnwuaoJ
Jopuo
JaMoT
au)
Aq

pa3ndwoo
uoTInTos
au
UF

JOo44a
ayJ

pue

S4ap4O

JUauaJJTpP
Jo

seInwulo)
omg

3ujen
Aq

payndwoo
aue

suoTInToS
TeoTusunu
OML

°(696L)Zu1aqTyag
Aq

PaIsa2

-äns
Se

UOTJEWTISO
JOo4us

JOJ

SIYNU
Jo

“Ted
®

En

SaPo9

Juasadu
504

-sa]susdxd
ATSATJEeTSU
Sue

suUoTJenTeAa
UOFJDUN)
UaUM

spoyY2u
swepy
UIFM

9A73739dwoa
3Q

03

paydadxa
J0U

aJe

SIyNy

'enyL

*4OpPuo

ayu3
Jo

saryJasdsauur
days
uad

suUoTJenTeAa
uUoFJouNJ
OMJ

ueyI
alou
ou

panu

Ättensn
yaTym

spousjauw
swepy
09

I8e4QU0oD
UF

ST

ESTUL
*4

Japuo
50

ernu

-40J
8

4035

dajs
uad

suorgenteAa
uofJnunJ
4

I583T
Je

aujnbau
“au
eu
67

SIYU

I7971dxXa
UJTM

Yoeameup
uTeu
au)

"days
udea
Je

suoyygenba
370rrdwy

3uJAIOS
UT

PaAToAUF

suorJeorIdwos
ayJ
Jo

auou
ae

auauY

'37071dxa
aue

SETNWIOJF
9UJ

SOUTSE
pue

paZueys
ST

32]8daJs
ayJ

UayuM

santeA
sed

3I9e13U93

03

40

aunpsasoud
Jur4ueIs

TeJdads
B

JaUIT®
40J

paau
ou

gI

FauayuJ

"spoyyau

dajs-auo
aue

Syyy

SOUJs

"weußoud
09

Asea
aue

Aayy

saeneaaq

suoryenba

Js3TIs-uUouU
BZUJATos
4OJ

pasn

ATaATsUsIxXa
UasQ

BAey

SIYNY

I7071Ix7

EPOyJaW

eIJIny-aBuny
11€

-A1J3Tug
woayuI
uo

paseqg
gsopoD
au

pue

EPOUJaU
Jo

SIOSSEETD

a32y9
aUuJ

SSnosIp
2M

*spoyJeW

LoTIeIodeuIxa
uo

swepy

*eyyny-a3uny

343
UO

paseq
a4e

S,300

JJTIS-UOU
ZUJATOS
JOJ

SOpoo
psen

ATap
JS0W

SNOILVNDI
A3ILS-NON

DNIAIOS
YOJ

SOCOHLAN
"LE

-Atjaj4aq
ATuo

suorgenba

-uUOU

JJTIS-UOU
BuraTos
JOJ

6s8PoDO
pue

seInWUOJ
By

SENOSTP
8M

‘su0oTy

-enba
JJTIS

JuTATos
10J

SIWII
Jo

Ben
ayg
ST

STsayug
STuJ
Jo

UU90U0D
uTeu

sy

35U7S

"uoTJejusustdur
UT

posn

sonbjuydsI
aUJ
Jo

SwWos
pue

Juasaud

3e

pasn

Zursq
sopoo
ayUJ
Jo

SWos

SEnosTP
OsTe
8M

"sungeussTt
au
ur

pa3sa33ns
seTnwuaoJ
ayJ

ITe

u1sA0O
03

Iduwsy3e
J0uU

S30op

Asauns
SJUL

In

-asn
3q

03

TerJusgod
saey
uo

5300

ZuUFATOS
UF

INJasn
Aq

03

Payeugsuouwsp

usaq
ABU

USTUM

SeInwloJ
8soyy
ATUO

SENOSTP
TTIM
8m

AaAuns
SIyg
u

*sapod-jgg

Pa3edr3sTudos
auJ

oyuF

and

useq
sey
se

SWJuJFuoBTe
Mau

9UJ
Jo

Bufpoo
pue

u3TsapP
ayy
uf

740339

aues
3UI

Zuf3saAuf
Surnbau

PTnom

FUFUITUOBTe
BufIsixe
pue

Mau

usamIaq

uosjJedwos
JTeJ
B

SE

SUEMIJOoS
STgeTTeae
pue

SWIUJTLUORTE
ZufIsrxa

usamgIaq

de3
8

57T

auayuI

*ATyuenbasuoyg
-saag
SU)
UO

paseq

E9PoD

paung
TTaM

‘pajeorijstudos
Ausa

UIJIM

3I9dwoo
03

SABU

SWJUIJFTUOITe
MON

"auem2Jos
Ay

-Tenb

*atgetjexe
AIspjm
ur

p3Juswatdur
uUaag
sAey

ysJum
-

(sgag)sernwuog

vorzer3usaajgTga
Puemioeg
ou

-

cGeTnwaooJ
Jo

AtjuweJ>
auo

4enf

Arteojseq
ST

aueyL

"aory5eud
oyur
and

usaq
BAeyU
MmaJ

Ing

pasodoud
uaaq

Ssaey

spouIsw
Aueu

Jea43
e

‘suojgenba
JJ7IS

ZufATOS
JO

aseo
au
ul

"SETNWIOJ
„TEOTSSETd,

“uUMouy
TTaM
Jo

suorjegtewstdur
Zujaouduy

faq

peysjtTdwosse
usaq

ATTensn
sAey

sapoo
ur

sjuswsAaouduf
asayL

*"sayy

-eded

O7IS50U3eIP
pue

soUsTuaAuod
“Aartiaeytsu
ur

us9qQ

SABU

SsJUaWaAaTyDe

3ueorJTuBTs
350W
ayuJ

JeyI
Aes

0%

urey

Atgegoud
ST

IT

“apeu
us3q
9Aey

ADUsJ2TJJ3
UT

syuswaraoudur
Je313

u3noyu4TIy
o3e

suea

4U937J7J
anoge
Atuo

uaJIf4m
Ssapos
ueUI

43J%aq
yonw
Ausa
sue

kepoI
3Fn

Ul

69poJ9

"Aanyusd
ayJ

JO

uun?
auJ

Punoue
PaATusp
Suam

yYOTym

seTnwao)
as

(s3a0)suoy3enba
ep

-U843JJIP
AueuTpuo

JJTIS-UoU
ZUJATOS
40T

kepon

STgeTTeAe
Sapoo

Is0y

S300I
ANY

SYINWUOI
DNILSIXF
I0

AFANNS
Y

E

UNLAVHO 



nn

..

j

ihn 0 ma ee ee EEE ar en nn |...nd
——

«way

Juswstdwf
03

63P0o9

asayUJ
Aa

Posen

sSTJBsJeuIs
auJ
Jo

swos

Zujqj4Jösep
84l0J8q

SETNWIOJF
EWEPY

8uI
Jo

SIseq
au

SEnOsTp
ATJATUQ
TTITA

8OM

UoT%oas
STuU3
UI

reg

oraeL

uf

PaIsSIT
Be

SaPoOa
BgayuJ
JO

suos

*"sernuloj
Hsayu)

uUo

paseq
ayJe

UOTUM

srgerjene
ATyusumo
sapoo
Jo

Jasqunu
e

Be

vuayuJ
pue

suojgjenbe
JJTIS

-UOU

BUJATOS
JOJ

SMT

Pasn

ATuowwoa
Isow
au

ale

seTNnuUl0J
Swepy

spoygen

dezsjIIny
Jesuf]
zZ’€

"(LLEL)JAUSTON
pue

wToaTeN
'auyÄksu4og
Jo

YN00q
ayu2
ur

aTqeTfeae

ST

ShHDIY

"AyeaaTT
NSWI
Sy
UT

aTae
ST

pue

(gl6EL)uauusaA
AQ

PaAFusSp

gG

pue
G

Jep4ao
Jo

seiTnwuogJ
Jo

ufed
e

uo

paseq
ST

Yyand

°(9L6L)uos

-NOef
pue

2u87aug
“TINH
Jo

YyaAa
Pue

(6161

"LLEL)SIIEeM
pue

sufdweyus
Jo

ShHDU
Sue

63PoD

Zusqlyuas-YNAy
pasn

ATap
Isow
au
Jo

om2

ATyusum)

-JU3FaTJ
Is

Fauow
SQ

TTIM
9POD

UOTUM
SpTDsp
ued

euo

B10J9Q

P34SPTEUOD
8q

OsTe
Ysnw

pauynbau
Indyno
Jo

Aouanbasz
ayu2

34T

suoTjeulapjsuod
AaUJO
Yey3

3J0uU
3M

'aouewuojusd
3yUI

09
JJe

TIIM
psen

3uj3q

aurypeu
3yJ

pue

ustydwoo
ayy

"syuawsujnbau
Adeunaoe
au

‘paATos

Zujsq

suojyenbe
Jo

uequmu
ayuJ

se

yons

sonssT

"uoryenba
udea
Jo

3509

syI
se

Tem
Sy

"707p8Aad
0%

ZJTNOTJJTP
ST

3PoO

swepy
uUe

03

apoo

BusqTyag

Mu
e

30

Adu8joTJJa
SAaypyersa
99

swaTgqo4ld
3as8aUJ
4JoJ

pue

's3w314xXa

Eau

US3MI3Q
UF

SOTT

swaTgoud
Auew
Jo

3890
ayL

"-U9FOTJJ3
91ow

ATyueaTd

JE

SOpoD
swepy
Jey

uojyenba
uad

suorzenteaa
Teryuauodxa
uo

JLol-auenbs

05

Inoqe
Jo

JusTeAInba
ayJ

veyI
auow

ST

suofgenTeaa
uoj30unJ
Jo

I500
ayJ

Traun
J0U
87

3]

*SPpoO
Swepy
Ue

UeyI

JUSJOTJJE
auou

aq

09

ATayIT
ST

>poo

Z1sqTyU9J-YNY
STgaey
e

usyy

uorgenba
uad

EUOTFJENTEAS
Teryjustodxa
10

7004

-aulenbs
G

,o

2uateagnba
au

Lveyg
SsaT
sr

uorjenTeaa
uoJysunJ
e

Jo

4509

eu
7

YEUJ

SepnT>uos
SH

*EeyuswuouTaus
uvorzesytdde
Auew
U

USJ07JJ8

sand
aus

suTed

Busatuag-yy
Aapuo

UBTy
Jeyg

umoys
sey

(Og6\)erdng

"3U9707999
Buou

Sem

uorJeTodeusxa
Teoor

KEISPORPEIe

LOTUM
9P00
342

Jey?

Pamoys
Zuf3saJ

TeoTuauny
"uo]InTos

uapuo
uyJTJ
ay

3u12dssse
Aq

uo1gelodeugxa
TeoorT

pswaoJusd
203738
ur

"(6161

LLSL)SIIEM

Bl

pue

augdweus
Aq

'GHINY
BPoo
ey)

eTTum

uo7InTos
Jap4o

yYunoJ
au

pay3dasoe

(mL6L)JWB
TUI
pue

TmMy
Ad

‘mE
epoo
eyL

"ured

ZusaTtyuag-Ny
aues

au

passen

UOTyum
Jo

ugoq

*E9PoO
IU4

OMI

KATUo

Pauspjsuoo

(9L6L)Auodusaegq

pue

633eM

‘auydweyus

"aAarsusdxaur
ATeATJETSJ

BJOM

SUOTJENTEeAO
BATJEATUSP

USUM
7599
SuM

EPOUJaU
asayI
Jeyug

papntouoo
pue

sured

Zusqtyuag-yyU
uo

psseq

S3P05
JSPuo

PaXTJ
Jo

Kaqaumu
8

P9I659I

(EIYILEL)TINH
pue

JyBruug
*(056L)

TAEMOTUSTM

pue

uOp40H

*"surduweys
Ag

paußTsep
uasq

sey

suorjenteaa
uorjomyJ
Zursen

emuwuoJ
ared
H'E

JaPpu4o

TeuoTlTppe
ue

pue
37

uUrF

pappaqua
emuwuozJ
uyed
n'E

Japlo
uUe

Sey

UOTJUM
ujed
g'L

Japuo
ue

Zufen
3poo

ZBusalyag-XN4
Japu4o
>Tae

-TUeRA
V

 "(BLEL)ABUUSA
Aq

PaATusp
uasq
Baey

ATaaTydsdsau
suorjgenteraa
9

pue
g

'0

ATuo

Bugurnbau
suspuo

BsayY
40oJ

sured

ZusgTuas-Yy
°6

souynbau

“red
SG‘

ayJ

pue

suoygenteana
21

saurnbsu
ajed
9°G

ayJ

*suoryenteaa

uorgoumyJ
z

seujnbau
uTed
L'9

pappsaua
Sy)

aAaMoy
*sajed

ueTjufs

Jaulo
OP

SE

EUOTJENTEAa
UOJJOUnJ
EL

sauTnbau
g

pue
L

E4apuo
Jo

uTed
ayy

pue
g

JOp4o
0%

dn

sernwuoJ
Jo

J95
8

65T

31

*(6L61)uouden
UF

996

set
ayy

qQ

PpayeugsnITr
ST

semwuoJ
peppaqua
yuons

Zujen
u37M

AJTnorfJJTPp
ayL

‘8

uapuo
0%

dn

seTnwioJ
pappsquwa
sey

auo

IseT
auJ

pue
}

Jopuo
09

dn

uaygoue
‘9

4spuo

03

dn

225

auo

'G

uepuo
03

dn

se1l.WloJ
Jo

8398
om

SspnTouF
yojum
seI

„nuiog

Pappaqus
JO

E35
SATJ

SaATuep
Jauuan
OTIUM
9

0%
|

Jop.o
wolJ
set

„nuwuoJ

Pappaqua
Jo

J25
e

SaAJuap
STII%g

(661)
Jouuen
pue

(8LEL)EFIISG

Aa

PeATusp
ussq
sAey
JYY

Peppaqua
a0UTs
sapoo
33

TU9I-IY
JaPpuo

aTgerueA

uBjsep
03

sTqaIssod
ST

II

*"capoo
uspuo

PSXTJ
ale

My

Juswstdur
yorym

sepod
SON

"E45PJO

Jua4ayJyTP
Jo

semwuog
Zujsn
uf

psyInsau
aAeBU

PTnom

3eu3

Jolus
SU

»Jeu]3s9
Jenw

Sopoo
Jepuo

atgejuea
yans

*pasn
Bujaq

seInwlog
auJ
Jo

JSp4o
au

Auea
03

aTgae
aq

37

3eUI

JueJuoduf
ST

47

‘syusu

-a4]nbau
Ayeunose
Jo

aBueu
SPIM
=

4340

U3JOTJJ3
2q

oq

8po9
e

UOJ

"SOSeaJOUT
AaPuo
au
se

SayySayy

JoJ

ATIUBITE
saseauouf

Äyrrygeys
SInTosge
Jo

UOTJ331
auJ
se

pue

paugjeIqo

ST

UO}INTOS
3Jeundde
auouw
e

se

'sured
ZU

TYUIJ-YY
Zujsn

ueyMm

psAo
1dwa

STUI
pue

uojyeIodeuyxa
TEOoT

ATsa]999JJ3
sy

von

-N]0S
43aP4Oo

uaudTy
UI

Zur1y3dasay

AtyuanbaujJ
ST

8397JAapP

"uojyeTodeuxa
TeooT
se

umouy
st

uon

-NTOS
JEUJ
UT

Jouus
34UI
Jo

SJewrIsa
ue

uU]

3urppe
Äq

uorInTos
Tec

t

 



N)N.

.

“

RUE
\

NNN

Jo

syTnsau
au

Buruedwoo
Aq

pauregao
aq

Leu

eIeuf3s9
ETUL

"40449

u

TeaoT
aUJ
Jo

ayeufIse
ue

wIoJ
TTIM
epoo
au

I+Ur

gurandwoo
1a2JY

:69P09
3934
Se

0)

PaluajJau1
aue

pue

30uo
ATUo

88197
dIlS
Pue

SyoA

SapoD
auJ

"JOAaMON

"s3POD

LOITNOW-SUEPY
SE

SaPOO
asau)
07

AaJau

Bulojauay
Aeu
a4

"payJoafau

sy

days
®

910J8q

SUOTJELAIT
99.14)
Jo

wnujxem
®

MOTTe
pue

(TTews

ATJuayo

-7JJns
67

suorgewrxoudde
aATssa00OnEg
0MJ

UsaMJaq

BOU3UlaJJTP
SU)

TI

‘sT

3eyJ)

sOusdusauoo
03

»Jeu1sIT
ZA0SIT
Pue

YYaD'ansaId
Ssapod
ayL

‚U,
-

l+Uu

d

(0)*

DUJ9UM

L+U

I+U.,I+Uu
u

u‘

ud

-eufxoudde
au

wuoJ
am

enyL

(EZ
LE)

uorgenba
SATos
03

pasn
ST

uUoyJ

-e4337

(,sTdujs,
40)

TeuorJounJ
suorgenba
JJTIS-uou
Zu;AToS
usuM

*9pPoo

suepy
ue

Jo

days

uoPa
Je

paaTos
ST

(E’zZ°
LE)

uorgenbae

Jeauft-uou
ayL

euyy....Uy
_

bu

ru,

Leu

m

BlJauM

x-93)",0%-9)
e

J

-

eUzybeu,
[+U

Ag
Ri

I+Ur
-

I+U,

(e’rz’

d

9IT4M
eu

u‘

-

Mo.
az
aa

etz
N

eaurod
1-3

aun

je

tenba
aue

pue

|-%

9934353p
Jo

sue

()"
Ay

pue

(3)
7,

srTejrwouftod
ayL

am

uay

+"

u
x

pa
|

x

sar73

(Z’Z°1°E)
woug

(1°Z°L°E)
Burgoeugang

"Smot

-103
se

|*Ik
30

suasg
ur

I"

d

ur

Ur

Zurmgjum
ve

JayJey
A

ssaudxa
Aru
34

(2e’2’
°£)

ur

se

ur

„j+Uu

Jo

swuaaJ

A

40J

PsaATOsS
9q

Isnu

suor3enba
ueaurt

-uou
Jo

335
e

Atjuanbasuon
pue

797Tdur
aue

sETNWIOJ

UOIJTNON-SWepy
ayuL

(z’2’
’E)

u
X

pP

(9)"
7

|

+.
t%

I+U,

eInwl0J
UOYTNON

ya

ayJ

SATasp
om

1-10
=

ff

‚b-trU,

saJ9eTodusyur

6

UDTUM
(-4

99433p
Jo

Tejwoufitod
eu
Ge

(3)"
1,

sufJap
8m

J7

"ÄATUETTUTS

-SWepy
„apuo

x

‘

u

(1er
re)

-2p

(3)"
od

[

Fa

Sa

L+
x

87

eINWIOJ

UYUoJUuseg-swepy
Japuo

ypi

eu

enyL

tz
ff

J

 sentea

paygndwoo

Atsnofasud
8uJ

sayerodusgug
UyaTyum
1-3

39133p
JO

ee

Terwoufiod
e

4q

ante
De

Teausyguf
ayJ

AaA0

((I)A
*3)J

a

ou

‚f-Zujgeufxoudde
se

papuedau
qq

Aew

seTnwlo)

UyY4oJyuseg-suepy
J8OPuO

u

u
x

ap

((3)A
"a)J
|

*lX)A
=

(X)A

u

L

Ayryuapr
auJ

Sufsn

„

Yu

ezysdags
uam

IV

u

x

0)

x

wo4J
days
8

8sHueape

03

paugnbaua
ST

I

*syujod
asau2
Je

SaATIJEeATUaP
aul
09

iu,

F-leu,,;

=

P-l#u,

suoryewrxoadde
sAey
94

JeyUJ
pue

"+2!
=

f

el
x

u013

-ntos
anuJ
auJ
09

P-1ru,

suorJeuTxoudde
I5ed
a1ey
am

asoddns
*sapoa
Zau0

ur

pasn

sanbjuy93F
TeuaAas
Jo

UOTSsSnaosTP
au

SaIeJFTFIeF
7

asneaaq
auay

uor3eATUep
343

Jussaud
aM

"SMOTTOJ
SE

PaA]IJHP
aue

SEINWUOJ
SWepy
ayl

SeINWIO)
SWepy
LO

Paseq
SaPoJ)
:L|°E

STgeL

(O86L)USJewpury
30057

(SLE6L)UOPAXOH
pur

aurdueus
daLlSdaLlS

(SLELJUSUEWPUTH
Pue

suuig

 30081gy
'

(EL6I)NOTMBPaS
SyvoAn

(hL6L)UsJewpurH
uva9

(D'a
,

ansaIa'

(6961
J)uBouy

Dana.

|

92UaJ3
Jay

|

8poy) 



pup

(1’2’
JO

ur
pue

ui

sTezwowitod
eyg

Juaseude
Aau3
Kem

au

ST

LE

BTgeL
JO

SEPpoo
ou

SeusTndujIsTp
yaTym

smJeaJ
JayJouy

(6961)

FIEMOAJOTd
AqQ

UMOUS
Sem
su

uorJeyjuswstdur

JUFTITJJI09-O1AETJEA
8

JoJ

paugnbau
ST

uorJ9TUIS34
yons
ON

"oTgeyIs
ujewau
03

Jap4o
UT

pedueud

87

Sz18daJs
ayI

yaTum
yyTm

AduanbauJ
ayJ

J074IJs534
Jenu

suorJejuawstdur

JuUsJOTJJB00-pexTJ
-

Uo

Paseq
Sapoo
Jeyg
MoUs

(HL6L)nL
Pue

ueen

*seryjued

-O4d

AITTTIEIS
499999
ar1ey

suoyJeyuawsordurF
JUFFITJJF09-BTIETJEA
BU)

ey}

3Jed7puf

sanbruydsy
ayUJ

40oJ

sITnsau

TedTurdua
pue

TEOTI3J0SU)
UYog

-pedueyda
67T

aZ78daIs
ey

usuMm

pawnoJusd
394

J,nw

uorgerodusyur
Anq

'paandwoaaud
8qQ

UEd

SJU9TITJJSOO

ayI

'semwaoJ

Ju3THFJJa09-PaXTJ
JOJ

'"puey
JayIo
oyg
uo

:sdags
4

sed

ayuJ

ZBujf.mp
podueys
sey

azrsdays
aygJ
JT

payerndaTeaau
oq

Jsnu
.f,

‘s3uard

-733800
ay4J

eInwuaoJ
suepy

daIs-4

"JuaJoTJjJa0oa-aTgefueA
BE

40OJI

*EU3JJTP

dsIs

yes
Ye

saurnbau

vorgeguswstdur
ydea
Jeug
Yu4oM
Jo

Junoue
ayL

-sdays
sed
ayg
ur

passen

s3z7jsdarJs
ay3
uo

pusdap
mou
fe

*EJU3TITJJ309
3yI

Inq

(9’Z2’L°E)
wuoJ
ayg

u7

seInwuoJ
swepy
ayJ

ssaudxa
TTTIS
Aew
am

age
SsTug
ul

*"paaeds
Attenba

sQ

07

santea
Isweu

aufnbau
J0U

Ssaop

*uoyyeyuswstdur
JU3aFOTJJa09-STueTuer

e

patted

'"anbyuydas
4ayso
ayL

paugnbau
57T

s2ueyo
az

j8daIs
8

uayMm

syugod

psoeds
ATusaa
Je

uUoTINIOES
ayJ
09

suoTJeuTxoudde
Byeususd
03

passen

gs}

uor3erodusyur
*uoryeguswstdwr

JUSJOTJJ300-pax]TJ
e

psattes

"yuveoudde

su}
ul

‚-JQue38sU09
aye

rt!)
-

ff

fg

EJUITOTJJI09
UI

SuauMm

0=fgay.
Hu

y

(9°z°1°E)

Ptu,f

wloJ

TEeUOTJUSAUOD
2yF
UF

seTnWIOJ
SWEPYy
8yJ

Ssaudxa
UayJ
ueo

aM

"psseds
Attenba
aue

(p°2'
pue

(ver
°E$)
up

Netz
ng

«T-1l+U,

syujod
ayI

JeyJ

soumsse

anbyuy9sI
zug

"spouJ2u
swepy

9z1sdaIs
aTge

-TudeA

Juswsidwr
03

pasn

ATuouwoo
aue

sonbjuyaag
om]

"sdueu4aloY
parrddns

„Jssn
e

UeUI
SSaT
8Q

Suouu1s
TEOOT
auf

Jeyg

Juawsaynbau
ay9

UJIM

JUagsIs

-u09

atarssod
se

days
e

sBleT
se

ayeI
03

9Zjsdays
ayuy

Auma

sapo)

"pasn
Zujasq
Japuo
auUJ
Jo

au
ayey

anbyu

-4533

3ujAueyd
uap4o
342

33T

UsyUI
pue

erInwloJ
days-auo
e

3ujsn
kq

Jueys

ÄTtensn
sepod
Jap4o

aTgejuerA
*aTgelfene
aue

Jufod
auo

Atuo

wouJ

sanren

4

"uorgeaBsguf
su
Jo

JueIs
ByUJ
Je

B0UJS

"UEPu0

BTIBTJEA
BulR

S8P0D
SUEPY

uuspou
IIY

"deys
Ixau
au

40J

Jep4o
pue

ezisdeys

eyerudoldde
us

Bsooud

ITIM

SEpoo
ey

“u0aus
TEOOT
Buy
JO

ayeurjsa
ey

Zur3nduon
JayyY

-uor3etodeu1gxa
TEOOT
urede
ST

STuI

„brU,
-

I+U,
+

lu.

+

WUOJ

0)

Jo44a

pagewrIse
ayJ
ur

Zujppe
Aq
X

Japuo
JO

eb+Ur

suorgeufxoudde
aus

ZUTJ5911009
Se

PaoMmaTa
9q

ued

Aayuy

"ATsargeuusgTV
"+1

JOp4o
Jo

ETNNLOF

UOJTNOW-SUePy
Ue

ZUfsEn

9941109
PueB
4

Jap4Oo
JO

EINWIOJ

UJUOJUSEg-SUEPY

ue

Bujsn

J97PFa41d
s9P0oO
Z9Id4

asayuJ
EnuL

Tasse
sy

03

uworgenurxoudde
au%

se

«lg

santer
uapuo

uaysTy
ayy

Ideooe

ATTengoe
daLs
pue

Dana

Sapoo
auL

+

\+U

j+Uu

(

da’

j+Uu

L+U'ig
_

ut

leg,
n

L+U,

su
arey
om

(G’Z°1°E)
pu@

(E’Z°
woag

j+U__

[+u

L+Ut
Lig
Ri

ku,
n

l+Ur

(s’z’

J)

u

d

+

pa

(vzr

pue

(pn’2’
wolg

*SMOTTIOJ
se

sanTeA

Ppaindwoa
pue

paJ9Tpaud
usamyaq

s0Us13JJTP
e

se

paynduoo
aq

Aeu

!*Ya

-uouua
TesotT
auJ
Jo

aJewJJs59
ue

se

ku,
_

ER
=

L+U
=]

aen

kew
aM

u
x

u®

MzerO

U

CH

ua
|

a

uk

+

x

gnyu2
"+9

JOP4o
Jo

eINWAOJ

LOIINOW-swepy
au

u

wol}

PaufeIgo
UOTINIOS
ayJ
3q

ar
337]

"SuePuo

JuauajJjJIp
Jo

sernwuo)

 



uw

“

-uorJounJ
Teuorgeu
8

uo

Terwoustod
8

oq

eu
(U

‘3)
y

u

Jopuo

Jo

uorgeurxoadde
ue

ST

yoTum
(0

et
ka

poezgeujxoudde
oq

mou

ued

(7)A

w

wer.
f

hy

'3)%-
ey
*7)
Y

yuswaurnbau
ZufmoTToJ
auJ
Aq

peuuusjep
sumouxun
[+

UITM

(U

yy

uor3>9unJ
awos
Aq

47

sgeufxoudde
Aeu
om

'5I57XxXe
SOT4as
e

yons
JI

I=723
+

(3)4
=

(y

'3)JA

u

.

7

(4u)0
+

10)

se

passaudxa

sq

ues
(U

*3)A

uoryIntos
paynduosa
eyy
J7T

staeozrdde
ST

anbyuydag
ay

"ss3904d

UOTJEeTodeuIxa
UOSPLleyOTy
auUJ
UOo

paseq
ale

SEpoyYau
asauyL

Spoyzay

uor3etodeusxg
E*L°E

‚69T

40Ye10ge7
erpues
Je

PadoTaAap
sdeyded
IJydaq
auUJ
Jo

Jued

sULlOJ
OSTE
8POD
auUL

USATZ
ST

8Pod
au
Jo

ZuTIsIT
e

pue

paqTuosep
ATInJ

ale

d3lS
Aq

pasn

soT3agesis
au

TIV

*(GLEL)UOPUOH
pue

surdueus
Aq

Yooq

au3
uT

Sueadde
JZLS
2poO
@yJ

40J

UOFJEJUaAWNOOP
JUSTTSOXZ
"TIeM
Se

swot

-qoad
JJTIS

ZuTATos
10oJ

suor3do
uTequoa

g3pPo9
ssayUJ

“usyer

pasenasrtp
3q

tn
SV

"SOTaeugTT
DYN

PuUe

ISWI
3UI

uIoq
ur

Zujuesdde
‘orgetrene

ATapym

sue

69P00
DsauJ
Jo

suoTJeTJen

*(d*qL,EL)Ueen
Aq

padotsAsp
ansaIqd
»poo

Teuf3]u40
au
Jo

suUoJs4aA
paung

ATU3TU
Sue

F00S1
pue

YVv39

Ss8poO
ayL

sapo)
SWepy
JO

BaTJusdolg
:2°€

STgeL

9dualaJJTa
PapTATg

"33805
*JEr

"DOTSEPUON
"33305
"Je

SYoA300S1d3

NOSJSPaoN
33809
Paxtg

'

|

34057
pue

uUva9'ansa

"JJTa
"AIG

PaTeag
|

*JJ809
"ae

Aals'dana

A33Jeus

uoj3eJussasuday
az1]8d3Js

.2’£

ataeL

UT

suesdde
sapco
swepy
aus
Jo

sertusdoud
JusuejjTp
ey
Jo

Areuume
Y

*S8poo
swepy
uf

sontea

payndwoo
Zu

js3etodusyur

JOJ

8s97393Jeu1J8
snofueA

SasendsTp
(6161)

4933935
-syugod
Jo

yaqumu
adreT

e

ge

pauynbaa
sr

IndIno
ayJ

yaTym
4oJ

suoyzeoridde
03

pay
TIaA
ale

ano

s3poD
swepy
snuL

"ATdeaya
Ausa

paaaTyude
9q

UEd

£

jo

uoryjeynduwos
aus

6

‘*apoo
ayy
Aq

paynduwooa
usaq

Apesute
Seuy

(3)°
14

jo

uoygeguasaudau
®

SOuTJSs

ap
eInwaoJ
ey}

wol)

pagernoteo
eq

eu

no

Kuayg
Mr
m

MO,
5

U

asaym
M%
“x
ge

paugnbau
sy

”°°%%

uoran

noau
JI

"paugnbeu
6T

sonTeA

uUoTInTos
payandwoa
au
Jo

uoTJeTodusguf
uayY

syufod

paryjroads
ussn
Je

uorInTos
syu9

Indano
03

pauynbau
ST

37

JI

*suUo

FJewuo
JeuelY

9JeUTPU0-00
Kq

psJeTau
TTe

ale

suoygeyuasaudau
YN99aIspuoN
Pue

39Ua49JJTp

PapjJAaTp

'a3euJp4o
BUY

JEUI
MOUS

(LLEL)NOTMZPSS
pue

uosyoer
*(°E

aTqgeL
uf

sapoD
swepy
JauIo
auI

TIe
UT

passen
56T

I

*(eLl6L)uesn
Aa

pazyuerndod
sem

pue

(2961)N99718puon
Äq

pasodoud
I811J
sem

useoudde
srUuL

ZH
ON

SOATIEA
TUSP

paTeos
auJ

uo

paseq
67

Cikaike
Jo

woyryeyusassudasu

“eindod
aayjouy

"sayyJryjuenb
paTeosun
ayuJ

se

yanu
se

>pnyqußeuw
uf

AueaA
02%

ATaNTT
E59T
ale

SadUsuaJJTpP
PapJAaTp
patTeos
aus

"sazjsdajs
TTeus

03

puodsauuoo
ATTensen

SaATJEeATUaPp
8yUJ
Jo

sonTea
sBueI

Bus

-sanTeA

pslessun
say

ueyI

 uaygeu

FU
U

U

FE,
U,

brU
u)

er
ru
y

sayyryuenb
paTeos
ayJ

B4u0Is
Ang

uorgequasaudsen
a0u9

-JaJgJIP
PSsPJATP
E

BEN

d3ELS
Pue

Dana

SaPoO
ayuL

*SYoA
Ur

usyey

ypeoudde

au3
Ss}

STUL

"S4SP4O

Jusu4aJJTP
Ye

S40A4U3
TEOOT
3yJ

ZufgeufIsa
J0oJ

Injesn

sie

SaDUSJaJJTP
PaPTATP
au

"auowusygmg
"uspuo
uo

az1sdays
Jo

sBueya

e

JayjJe
UsAa

IXxSU
843
03

daIs
auo

wouy

a
Jo

uorJejuasaudsu
3UyJ

szepdn
09

Asea
ST

27

uayg
pasn
aue

Y
=

f

TASauHTERErE
Eee

s3aua4laJg3IpP
PSPJATP
SU

JI

"d0309A

YO3aJEpuoN
8

Jo

SEIU3J3JJIp

pepfaTp
Jo

oda
8

uayuJJa
Jo

asn

au
Uo

paseq
aue

suofyeyuasaudau

“erindod
om

*'
2’

=

f

Feten,
santea
Ysed

au

ZuTuogs
Aq

wuoJ

93IeUTP4o
UT

STeTwoukAIod
asay2

Zuyrrassadau
vey2

uaugey

"(zz
e)

L2 



ST

X7ageWw
UOIMaN
aUJ

asneaag
pue

ATMoTs

Zufäuea
ATUO
57

LETQODEL
au

3eyJ

aunsse

suorJejuswatduf
I50W

*(XTuJew
UOTJEXOTT
‘Ktdujs

slow
40)

x}4IJEW

UOTJEISIT
UOIMaON
OUJ
SE

UMOUN
ST

LA,
U-I

XT4Ieu

JU9JOTJJ900
au,

"uojJeusgf
yoea
Je

suorTgenba
ueauJT
Jo

296
8

JO

UOJINTOE
8aUul

saujnbau

anbjuydeI
sTuL

"uorJeuasf
(NS)

Logman

paryrtdurs
ay3
se

umouy
ST

POuJsu

ou?

ay
=

‚A,U
JI

*"3urod

quasana
ay2
JE

payenteAaa
ueTgoatr
sy)
03

UOTY

-eufxoudde
ue

ST

p

xTugew
au

pue

Ngy
09

uorgeufxoudde
ue

ST

‚AU
auoH

(z’0°2'E)Ar

((1.eyf
„Leu

„

HU,

L+U

Up
K,U-I)

x)J'gy
+

(1-8)
“

(c
”

(6)

EMOTTOJ
Se

ST

S3WT

I7971duy
yyrM

pageraosse
(1°0'2°E)
SU0oTY

-enba

Jesuft-uoU
au

BUJATOS
JOJ

UOTJEA3IT
(NW)

UOJMON

POTJTPOW
ayL

"uoj3euag9rT
aTdufs
ueyI

SAFsuUsadxa
9uou

ATTeuoyy

-e3ndwoa
aue

"398

ITIM
aM

se

'sonbjuyasI
asauUL

*"poygau

uosyudey-uoJmaN

ayuI
uUo

paseq
ITIe

Sue

asn

sapoo
JyJr3s
yorum

sonbyuydsI
ayL

*(L’0'2'E)

susy3enba
sATos
03

anbjuypaI
usayJo
awos
ssn

Ysnw

suojgenba
JJIIS
Zur

-ATOS
4OJ

SaPpoD

‘au0oJausyL

SDUSZU193AU09
UTEIIO
03

Paufeugsuoo
ATauaAas

aq

Jenw
y

azjedags
au9

*s3uer

Artensn
sy

||Ae

/Je||

suorsenba
Jyr38
10

sous

"
sse
||

"sy

»aey
Isnw
om

‘s3uaauoa
09

uorJeu1agT
stdurs
ol

„l+rUu

\+U(s)X

x\Jtgu
=

j+U

Aq

(sy?

LO]INTOS

ayYeurxoudde
Ix3u
3yJ

uJerIqo
aM

uorJeuagf
a1ldujs
Bursn

"syurod

sed
Je

sWu9J
WO4J

UOTINATAJUOD
3UI9

sdnou3
pue

JueZjsuU0o0
sy

A

auaym

U,

‚l+Uu

(vrorz’E)

ey
suoj3enba

J7O71dur
Jo

Jas

au

enTos
Jsnw
om

days
yoea
Iy

"WI

ITOTICWF
Ur

Jo

asn

ayg

uapfsuon

"souejuoduf
SIT
Jo

asneaag
17633)
3wos

uJ

1WTqo4d
343

ssnas
pue

uo;Jegou
s

MOTTOJ
ITIM
3M

 "suofjgernpa
JeaUIT

-uou

8»aUJ

BUfATos
JO

wergoud
ayu9
Je

paynoT
sey

(20861

*6,61)aurdweys

Aryussay

"sunywunbsa
JJTIS
Jo

UOTILTOS
auJ

40)

STQEIINS
J0U
ST

uopye.any

utldwis
‘8985

TIIM
om

Ey

"Uojyeuayf
ardujs
Jufsn

psuUJerIgqn
3q

Leu

UOIAINTOS

ayI

"seinwao)
IT91]CHT
Bulsn

suoyyenba
JIMIS-UOU

BUlnTos
uaym

"131Tuca

pssenösTp
Sy

-deys
uses
8

cuojgenbsa
ueaufT-uUouU
JO

998
8

Jo

uory

-NIOE

8ATIENSIT
au

sauTnbau

uorJeguswatdur
uTeys
pue

J707Tdur
ATteususd

ale

suorTJenbe
JJTIE
4OJ

BTqeIIns
oue

YOoJyuM

SseInwloJ
JeuJ

Swaas
9I

SNOILYNDI
AJILS

DONIANIOS
WOI

SCOHLM
"2’E

-SaATsusdxsuf
ATaATJeTad
Bude

suoTyenTeAa
UOJJOUNnJ
USUM

JU9J07JJa

Aasa
©Q

ueDd

pue

semwuoyJ
uapuo
yuBry
Ausa
Ben

Ueda

SaPoo

uorgeTodeugxe

“yJoous
87

UoTInTos
ayJ

pre

paugnbau
sg

Aoe.maooe
UBTy

auaym
swo

Tgoud

Jog

"sjujod

paTyroads
uaen

'paoeds
ATasoTd
Jo

Jaqumu
8

Je

UOTINToS
aug

ynd4no
03

paau
ayJ
Aq

uo

"uorInIos
anuJ
ayJ
Jo

SOATIJeATUSP
au

ur

697%

-InuFJuossTp
Jo

saussaud
au
Aq

*3°3

"uoyInTos
an
au
UT

Fsauyugoous
Jo

NOeT

!SEAUJJTIE
PITW
uUO

ESOUJJTIS
Se

yons

"sz1sdayJs
eyJ

uTeA1Isu00
yarum

g10J0eJ
Ka

paureduf
ST

sopoa

uworJeTodeugxa
Jo

AduaToTJJ3
ayuJ

JeyI

smoys

(9L6L)IU0dusaeg
pue

58I3e4

"surdweus
Jo

Buf3593
ayuL

*paen
©q

zaz

sareI
YeyUI3

aufnbau
spoyyau

uorjeTodeu3xa
uapuo

Jausfy
"days
uad

"om

JO

Junowe
s3.reI
su

Kyr
oL

-ktrerquegsans
sea

JduJ

Jenw

spoyyau

uoTjeTudelgixea
20J

days
uad

Yuom
Jo

ywnour
UF

SU9PXO
JauUZTy

3AaTyde

03

Sm

arr
(Fu
“23)A
ueyg

nat
*3)k

Zujygndwos
ur

auop
aqa

0)

Spaau

1JoM

Buou
pue

*A
aseausep
yenu
Ay

saZ18daJs
ay2

"ataeys
a

02

ssadoud

uoFIeTodeugxe
ayy

uog

'0O<
ut

getrt
X

u
<

Oy

Zar
3)

suop

-nIos

sYeurxoudde
Jo

safuss
e

sjeindTe)
Jsnw

Fpoyuysu

uo7yeTodeugxg

"uorjeTode43xa
Teusfjeu
ueyI

JU9TJOoTJJ3
suow

ST

EIUI

swWJeTd

pueytjnsg

pue

psen
ST

uUorJeTodeuIxa
Terwouitod

(xX3JIq
ul

"U9SJOITJJS
auow

ATIU3T
TE

ST

yoJum

‘
*®poo
e

»onpoud
0404

P97J7pow
sey

"92

1sdays
Zu

T34eIs5
au

02

yoadsau
U

IM

43035

JO

8P05

TEUTZTJO
syUJ
Jo

aduewuoJuad
au)

SaAoudur

(0861

)Pueytynag
pue

ussurrng
(El6L)STossny
02

anp

IASIIQ
SPOD

UoTJETodeuIxa
ayL

"(9L6L1)IU0odusAeg
pue

EIIeM

"aujdweus
pue

(e9LEL)TINH
pue

Zy3rJuug

*'(ZJ6L)"
Te

39

usTTog

!yu3yaug
*
Aq

psIs3aJ

uaeq

SEU

SPoo

STUL

"(11L61)x0J
Aq

paquasaud
sy

48035
pue

yosurtng
Jo

spod

TEUFZT4O
3y2
Jo

uorzeoTjTpou
y

+y

JO

Suamod
usAa

342

KTuo

Jujaey

uojsuedxa
H7T202d
ue

Rey
09

uMoys
usaq
sey

UoJyum
aTnu

Jujodpju
paJjJ

-]pow
e

ZuIsn

S3ATOAUFJ
P3YS332ng

£ayJ

poyyau
aul

-suUojjenba
JjyYySs-uou

ZUTATOS
JOJ

Eap]
SI4I
pasn

(996

L)u20JS
pue

USSATINg
pue

(596

1)38eun
 



e
l

e
x
p
e
r
S

iv
e

to
fF

ur
m

,
th

e
s
a
m

e
it

e
r
a
ti

o
n

m
a
tr

ix
i
s

”
f
te

n
u
s
e
@

f
o
r

a
n
u
m

d
e
r

o
f

s
te

p
s

e
v
e
r

th
o
u
sh

th
e

s
te

p
s
iz

e
h

a
n

d
th

e
le

a
d
in

g
c
o

e
f
f
i
c
i
e
n

t
B%

m
a
y

v
a
r
y

.
T

!.
e

it
e
r
a
ti

o
n

m
a
tr

ix
i
s

o
f
te

n
s
to

r
e
d

f
o

r
t
.

K

in
i
t
s

L
U

d
e
c
o

m
p

o
si

ti
e
n

r

to
p
fe

n
st

e
in

(1
9
7
1
)

a
n
d

K
ro

zh
a
n
d

S
te

w
a
r:

(1
9

8
2

)
d

is
c
u

s
s

th
e

e
f
f
e
c
t

o
f

h
a
v

in
g

a
n

in
a
c
c
u
ra

te
J
a
c
o
b
ia

n
o

n
th

e
r
a
t
e

o
f

c
o

n
v

e
r
g

e
n

c
e

o
f

th
e

it
e
r
a
ti

o
n

s
.

In
»

r
d

e
r

t
c

s
o
lv

e
a

S
y
s
te

m
o
f

n
o
n
-
li

n
e
a
r

e
q
u
a
ti

o
n
s

u
s
in

g
th

e
N

e
w

to
n

te
c
h

n
iq

u
e

(3
.2

.0
.2

)
w

e
n
e
e
d

O(
N®

)
c
e
l
l
s

o
f

s
to

ra
g

e
f
o
r

th
e

i
t
e
r
a
t
i
o

n

m
a
tr

ix
w

h
e
re

N
i
s

th
e

n
u

m
b

e
r

o
f

e
q

u
a
ti

o
n
s

in
th

e
d
i
f
f
e
r
e
n
t
i
a
l

s
y
s
te

m
.

I
f

th
e

J
a
c
o
b
ia

n
i
s

s
m

a
ll

,
th

e
u
s
e
r

m
a
y

b
e

w
il

li
n
g

to
s
u
p
p
ly

th
e

e
x
p
li

c
it

J
a
c
o

b
ia

n
b

u
t

e
v

e
n

f
o
r

m
o

d
e
ra

te
ly

la
rg

e
s
y

s
te

m
s
,

m
o
s
t

u
s
e
r
s

f
in

d
s
u

p
p

ly
-

in
g

a
n

e
x
p
li

c
it

J
a
c
o
b
ia

n
a

te
d
io

u
s

a
n
d

e
r
r
o

r
-
p

r
o

n
e

ta
s
k
.

T
h
e
re

fo
re

,
th

e

J
a
c
o

b
ia

n
is

o
f
te

n
a
p

p
ro

x
im

a
te

d
b

y
n

u
m

e
r
ic

a
l

d
if

fe
re

n
c
in

g
.

T
h
is

re
q

u
ir

e
s

N
o
r

N
*+

1
f
u
n
c
ti

o
n

e
v

a
lu

a
ti

o
n

s
.

F
o
rm

in
g

th
e

L
U

f
a
c
to

r
s

o
f

th
e

i
t
e
r
a
t
i
o
n

m
a
tr

ix
re

q
u
ir

e
s

0(
N

37
3)

o
p

e
ra

V
io

n
s
,

w
h
il

e
u
s
in

g
th

e
L

U
f
a
c
to

r
iz

a
ti

o
n

t
o

s
o
lv

e
a

l
i
n

e
a
r

s
y
s
te

m
a
t

e
a
c
h

it
e
r
a
ti

o
n

re
q
u
ir

e
s

o(
N

“)
o
p
e
ra

ti
o
n
s
.

W
h
e
n

s
o
lv

in
g

v
e
r
y

la
rg

e
s
y
s
te

m
s

o
f

d
i
f
f
e
r
e
n

t
i
a
l

e
q
u
a
ti

o
n
s

th
e

c
o

s
t

o
f

th
e

l
i
n

e
a
r

a
lg

e
b
ra

c
a
n

b
e
c
c
m

e
a

m
a
jo

r
p
a
r
t

o
f

th
e

t
o
t
a
l

c
o
m

p
u
ta

ti
o
n

c
o
s
t

a
n
d

v
e
r
y

la
rg

e
p
ro

b
le

m
s

c
a
n

o
n

ly
b
e

h
a
n
d
le

d
e
f
f
ic

ie
n

t!
y

b
y

m
u

th
o

d
s

w
h

ic
h

ta
k
e

a
d

v
a
n

ta
g

e
o
f

a
n
y

s
p

e
c
ia

l
s
t
r
u
c
t
u
r
a
l

p
r
o
p
e
r
ti

e
s

o
f

th
e

J
a
c
o
-

b
ia

n
.

F
o

r
in

s
ta

n
c
e
,

a
d
e
v
ic

e
d
u
e

to
C

u
rt

is
,

P
o

w
e
ll

a
n
d

R
e
id

(1
9

7
4

)
m

a
y

a
c
h

ie
v

e
s
u

b
s
t
a
n

t
i
a
l

r
e
d
u
c
ti

o
n
s

in
th

e
c
o
s
t

o
f

a
p
p
ro

x
im

a
ti

n
g

th
e

J
a
c
o
b
ia

n

b
y

n
u
m

e
r
ic

a
l

d
if

fe
e
re

n
c
in

g
b
y

ta
k

in
g

a
d
v
a
n
ta

g
e

o
f

th
e

k
n
o
w

n
s
t
r
u
c
t
u
r
e

o
f

th
e

J
a
c
o
b
ia

n
.

F
o

r
e
x
a
m

p
le

,
b
a
n
d
e
d

J
a
c
o
b
ia

n
s

o
f

h
a
lf

b
a
n
d
w

id
th

m
c
a
n

b
e

fo
rm

e
d

b
y

d
if

fe
re

n
c
in

g
b

y
u
s
in

g
o

n
ly

Z
n

+
1

e
x
t
r
a

f
u
n
c
ti

o
n

e
v

a
lu

a
ti

o
n

s

re
g
a
rd

le
s
s

o
f

th
e

s
iz

e
o
f

th
e

sy
st

e
m

o
f

e
q
u
a
ti

o
n
s
.

C
a
rv

e
r

a
n

d

M
ac

E
w

en
(1

9
8

1
)

h
a
v

e
in

v
e
s
ti

g
a
te

d
th

e
u
s
e

o
f

s
p

a
r
s
e

m
a
tr

ix
te

c
h
n
iq

u
e
s

in

h
a
n

d
li

n
g

la
rg

e
s
t
i
f
f

d
if

f
e
r
e
n

ti
a
l

s
y
s
te

m
s

a
ri

s
in

g
fr

o
m

u
s
in

g
th

e
m

e
th

o
d

o
f

l
i
n

e
s

to
s
o

lv
e

p
a
rt

ia
i

d
i
f
f
e
r
e
n

t
i
a
l

e
q
u
a
ti

o
n
s

a
n

d
s
h

o
w

th
a
t

s
o
m

e

“p
ro

b
le

m
s

c
a
n

b
e

m
o

r
e

e
f
f
ic

ie
n
tl

y
s
o
lv

e
d

i
f

th
e

J
a
c
o
b
ia

n
is

a
p
p
ro

x
im

a
te

d

b
y

a
s
p
a
r
s
r

m
a
tr

ix
.

R
e
c
e
n
tl

y
a
tt

e
m

p
ts

h
a
v

e
b
e
e
n

m
a
d
e

to
s
o

lv
e

th
e

e
q
u
a
-

t
i
o

n
s

(3
.2

.0
.2

)
b

y
it

e
r
a
ti

v
e

m
e
th

o
d
s

r
a
t
h
e
r

th
a
n

b
y

d
i
r
e
c
t

L
U

-

d
e
c
o
m

p
o
s
it

io
n
.

O
n
e

s
u
c
h

te
c
h
n
iq

u
e

i
s

d
is

c
u
s
s
e
d

b
y

G
e
a
r

a
n

d
S

a
a
d

(1
9

8
1

).

A
s

w
il

l
b

e
s
e
e
n

in
th

e
fo

ll
o
w

in
g

s
e
c
ti

o
n
,

th
e

c
o

s
t

o
f

s
o
lv

in
g

th
e

n
o
n
-

l
i
n

e
a
r

e
q

u
a
ti

o
n

s
h

a
s

h
a
d

a
g

re
a
t

in
f
lu

e
n

c
e

o
n

th
e

d
e
v
e
lo

p
m

e
n
t

o
f

n
e
w

fo
rm

u
la

s
f
o

r
s
t
i
f
t

e
q

u
a
ti

o
n

s.

F
o
r

L
M

F
L

th
e

i
t
e
r
a
t
i
a
n

m
a
tr

ix
i
s

o
f

‘
h
e

fo
rm

I
-

b
ed

.
I
f

w
e

c
r
o

o
.e

to
r
e
t
a
i
n

th
e

s
c
a
le

d
it

e
r
a
ti

n
n

m
a
tr

ix
J!

-

(1
/n

8,
)1

th
e
n

i
f

e
i
t
h
e
r

h
o

r
B

.
c
h

a
n

g
e

th
e

n
e
w

s
c
a
le

d
it

e
r
a
ti

o
n

m
a
tr

ix
d

i
f
f
e
r
s

fr
o
m

th
e

c
u
r
r
e
n
t

s
c
a
le

d
it

e
r
a
ti

o
n

m
a
tr

ix
b

y
o
n
ly

a
c
o
n
s
ta

n
t

d
ia

g
>

n
a
l

m
a
tr

ix
.

IF
t
h

e

s
c
ä
le

d
it

e
r
a
ti

o
n

m
a
tr

ix
i
s

k
e
p
t

in
i
t
s

L
U

d
e
c
o
m

p
o
se

d
fo

rm
th

e
n

th
e

m
o

s
t

e
f
f
ic

ie
n

t
A

n
d

s
ta

b
le

w
a
y

t
o

o
b

ta
in

S
h
e

L
U

d
e
c
o
m

p
c
s
it

io
n

o
f

th
e

n
e
w

s
c
a
le

d
it

e
r
a
ti

o
n

m
a
tr

ix
i
s

b
y

fo
rm

in
g

th
e

n
e
w

s
c
a
le

d
i
t
e
r
a
t
i
o

n
m

a
tr

ix

a
n

d
su

b
se

q
u
e
n
tl

y
i
t
s

L
U

f
a
c
t
o
r
s
.

U
n
fo

rt
u
n
ä
te

ly
,

in
t
h
i
s

s
i
t
u
a
t
i
o
n

w
e

c
a
n
n
o
t

e
x
p
lo

it
th

e
f
a
c
t

t
h
a
t

th
e

tw
o

m
a
tr

ic
e
s

d
i
f
f
e
r

o
n

ly
b
y

a
c
o
n
s
ta

n
t.

d
ia

g
o
n
a
l

m
a
tr

ix
.

E
n

ri
y

h
t(

1
9

7
8

)
h
a
s

p
ro

p
o

s
e
d

t
h
a
t

th
e

s
c
a
le

d
i
t
e
r
a
t
i
o

n

m
a
tr

ix
b
e

d
e
c
o

m
p
o

se
d

in
to

L
H

"!
w

h
e
re

L
is

a
lo

w
e
r

tr
ia

n
g

u
la

r
m

a
tr

ix
a
n
d

H
i
s

a
H

es
se

n
d
b
er

g
m

a
tr

ix
.

T
h

e
n

i
f

J
-
o
I
-

LA
UT

"

w
e

h
a
v
e

J
-

c
,I

=
»

(J
-

c,
D

)
+

(c
,

-

c
,)

I
2

=
L

{H
+

Ce
,

-

e,
)I

L"
"

a
n

d
in

th
e

e
v

e
n
t

t
h

a
t

e
i
t
h
e
r

th
e

s
te

p
s
iz

e
o
r

th
e

le
a
d
in

g
c
o
e
f
f
i
c
i
e
n
t

c
h

a
n

g
e
,

w
e

c
a
n

v
e
r
y

e
f
f
ic

ie
n
'l
y

u
p
d
a
te

th
e

uh
r”

!
f
a
c
to

r
iz

e
d

fo
rm

o
f

th
e

s
c
a
le

d
i
t
e
r
a
t
i
o
n

m
a
tr

ix
.

F
u
r

a
s
y

s
te

m
o

f
N

d
i
f
f
e
r
e
n
t
i
a
l

e
q
u
a
ti

o
n
s

th
e

LR
L"

"

to
r
iz

a
ti

o
n

c
o
s
t

o
f

00
1/

30
3)

o
p
e
ra

ti
o
n
s
.

S
o
lv

in
g

a
l
i
n
e
a
r

s
y
s
te

m
w

it
h

1

f
a
c
to

r
iz

a
ti

o
n

c
o
s
ts

06
5/

61
?)

o
p

e
ra

ti
o

n
s

a
s

c
o

m
p

a
re

d
to

th
e

L
U

f
a
c
-

th
e

it
e
r
a
ti

o
n

m
a
tr

ix
in

L
H

L

(N
?)

o
p
e
ra

ti
o
n
s

w
h
e
n

th
e

m
a
tr

ix
i
s

in
L

U
f
o
r
n
.

O
n

th
e

o
th

e
r

h
a
n

d
,

u
p
d
a
ti

n
g

th
e

h
t”

!

th
e

L
U

fo
rm

a
n
e
w

f
a
c
to

r
iz

a
ti

o
n

c
o
s
ti

n
g

o
p

e
ra

ti
o

n
s

w
h

ic
h

a
r
e

0(
N

>)
i
s

fo
rm

c
o
s
t
s

o(
2N

°)
o
p
e
ra

ti
o
n
s

c
o
m

p
a
re

d
to

f
a
c
to

r
iz

a
ti

o
n

c
a
n

b
e

d
o

n
e

in
O

(N
)

o
p
e
ra

ti
o
n
s

w
h
il

e
in

n
e
c
e
s
s
a
r
y
.

I
n

o
r
d
e
r

to
b
e

a
b
le

to
s
o
lv

e
li

n
e
a
r

s
y
s
te

m
s

m
o
r
e

e
ff

ic
ie

n
tl

y

w
it

h
th

e
it

e
r
a
ti

o
n

m
a
tr

ix
in

L
H

"
fo

rm
,

E
n
ri

g
h
t

s
u
g
g
e
s
ts

th
a
t

th
e

H
e
ss

e
n
b
e
rg

m
a
tr

ix
i
t
s
e
l
f

b
e

d
e
c
o

m
p

o
se

d
in

to
L

U
f
a
c
to

r
s

L
i

a
n

d
H

I
w

h
e
re

L
1

is
b
id

ia
g
o
n
a
l.

T
h

is
r
e
d

u
c
e
s

th
e

c
o
s
t

o
f

so
lv

in
g

th
e

li
n
e
a
r

s
y
s
te

m
to

0
(3

/2
N

“)
o
p
e
ra

ti
o
n
s

w
h

il
e

in
c
re

a
s
in

g
th

e
c
o
s
t

o
f

u
p
d
a
ti

n
g

th
e

f
a
c
t
o
r
i
-

z
a
ti

o
n

to
(N

)
o
p
e
ra

ti
o
n
s.

 



-1
T

r
e

L
H

I
f
a
c
to

r
iz

it
io

n
c
a
n

a
c
h
ie

v
e

e
n
n
s
i
d
e
r
a
b

s
a
v

in
g

s
i
f

th
e

p
ro

b
le

m
h
a
s

a
c
o
n
s
t
a
n
t

o
r

sl
o

w
ly

c
h
a
n
g
in

g
J
a
c
o

b
ia

n
a
n

d
th

e
n

o
f

e
q
u
a
ti

e
n
s

i
s

m
e
d
iu

m
to

la
rg

e
.

I
t

i
s

n
o

t
c
le

a
r

h
o
w

t
n

i
s

te
c
h

n
iq

u
e

w
il

l

p
e
rf

o
rm

w
h

e
n

th
e

J
a
c
o
b
ia

n
i
s

n
o

t
v
a
ry

in
g

sl
o
w

ly
a
n

d
in

a
n
y

c
a
s
e

m
a
n
y

!a
rg

e
S

y
s
te

m
s

o
f

e
q

u
a
ti

o
n

s
ä
a
:e
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c
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p
e
rt

ie
s

o
f

th
e

J
a
c
o
b
ia

n
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P
a
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v
e
r
c
o
m

e
t
h
i
s

p
ro

b
le

m
,

E
n
ri

z
h
t

a
n
d

K
a
m

e
l(

1
9

7
9
)

h
a
v

e
p
ro

p
o
s
e
d

a
n

it
e
r
a
ti

o
n

s
c
h
e
m

e
w
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i
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o
n
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e

h
r
"

f
a
c
to

r
iz
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ti

o
n

o
f

th
e

it
e
r
a
ti

o
n

m
a
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a
n

d
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r
i
e
s
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p
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ti
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n

th
e

H
e
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e
n
b
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u
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m
a
ti
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p
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o
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e
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o
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e
s
p

o
n

d
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g
t
o

s
t
i
f
f

c
o
m
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o

n
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.s
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n
d
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r

c
o
rr

e
s
p
o
n
d
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g
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o
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e
n
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A

r
e
d
u
c
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f
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e
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o
m

p
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n
a
l

e
x
p
e
n
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e
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y
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n

b
e

a
c
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y
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p
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n
g
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h
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n
b
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m
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h
c
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s
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n
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c
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m
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n
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i
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h
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r
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z
e
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o

m
a
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n
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l

m
a
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.

A
s

w
e

h
a
v

e
n

o
te

d
b
e
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m
o
s
t
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rm

u
la

s
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u

it
a
b
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o

r
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o
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g
s
t
i
f
f

e
q
u
a
ti
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n
s

a
r
e
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p
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c
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d
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o
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f
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n

e
f
f
o
r
t

to
r
e
d

u
c
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e
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n
3
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s
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c
ia

te
d
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c
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s
,

L
a
m

b
e
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n
d

S
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u
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ss
o
n

(1
9
7
2
)

s
u
g
g
e
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te

d
a

c
l
a
s
s
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f
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o
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m
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w
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e
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t
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c
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s
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l
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h
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e
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s
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r
e

c
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e
d
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y
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c
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.
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c
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b
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c
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c
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c
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b
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c
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l
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c
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p
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b
le

,
li

n
e
a
r
ly

-

im
p
li

c
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"
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p
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b
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c
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c
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p
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i
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b
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p
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b
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c
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c
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b
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c
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b
y

G
e
a
r(

1
9

8
2

)
a
n

d
T

h
o

m
s
o

n
a
n
d

T
u
tt

le
(1

9
8
2
),

o
n
e

o
r

m
o

r
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b
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b
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b
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c
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c
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c
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b
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=
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e
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d
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v
e
r
s
io

n
o

f
L

S
O

D
E

,

c
a
ll

e
d

L
S

O
D

I,
i
s

a
v
a
il

a
b
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q
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b
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q
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