[ JLNLILSNI | 'VIQIAU

0] ONINYV3IT

X

> d33a
uonessy X X
000E 000SZ 0000Z 000ST 0000T 0005 0 01 S0 00 50— 01— 01 S0 00 50— 01—
ot m’.f.\.\/.x\.n/!? '
01—
0T he] +
5 ~0T 2. 1 S0—
3
0T m M
< = .
0T Y a M 00 <
\ g 0T
poT e 3 t S0
= t P
+ NNId  »
1 0T / ot \aff\\/«\\g.» pexs — [OT
uonessy X
000E 000SZ 0000Z 000ST 0000T 0005 O 01 S0 00 50— 01—
~0T 3/}}.\\}{ o
0T H 0T
0T 3 1
0TS 5 + S'0—
e 40T 2 ‘
.
10T < m 1 00 ©
00T m mloHM
o1 3 t 50
or S { Moo 0O ﬂﬁ@p —+ LUK
01 - 1 .
R NI NI N exa — [O'T
01 S0 00 50— 01—
o .
ot ot T M T 0 uornjog doalg 9]
ko] * °
0T - O | G 0—
o =0T 5
z-0T ﬁ M
0TS 0T S 0o ©
= ™
=
(1] _ 0T @
0T 8 -0 3 50
0T »-0T p NNIA  »
ot WP oo — (0T
‘T S ’ 50— -
L 0T 0 0 om 0 0 o
ot s-0T . .... e -
& 7 [N W [
0T 5§ 0T 5 i
| Go—
10T 4 it 0t M !
= =, b4 .
or S _ 2 $ 00 ©
o8 0T @ ! 50
[ =
10T 3 - N - i .
0T 7 e L wian » ([0
20T Saan® ..... wexs — |eoq
00T -

NNIdA

(a1) uonenb3 s,uossiod :SNNIA



F—0T

[ s

F_0T

[ JLNLILSNI | ‘WiQinu
o) ININYVIT
> d33a RS
X
S0 00 S0— 01—
T 1 T
" p=PN e "
i i
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
i i
1 1 1 1
1 1 1 1
] ] I 1
1 1 1 1
1 1 1 i
vt 1 1 Sl
[ 1
1 1
[ S 1.
U . smossmm L.
! !
X
S0 00 S'0— 01—
1
Z="N —
i
1
1
X
S0 00 S0— 01—
1 HEZ ——
i
/
7

0T
F2-0T
F-0T

.OOH

g-0T

.h|°._”d

[}

L 0T w

M

0T o

10112 @

0T

|
o
~

)i
o
~

9
o
~
10119 9sim-juiod

T
o
~

Fy—OT

F10T

'J¥SELLPLEL 994 L20Z Buussulbug pue solueyos|y paliddy ul spoyisiy
Jaindwo) “uoiisodwoosp ulewop YIIM SHIOMIBU [einau pawlojul-soisAyd [euoneuep :SNNIdA-dY "39 sijepeluiey] ‘7 Bueyz ‘3 iwzeseyy

PG T—
Lo T—
L 0—

rs’o
o't
FS'T

S'I-
01—
S'0—
00 = 1red doajs dlajauuUlL
S0

0T

ST

((T°0 + x)08)yurey +
(ZLR)UST'0 = (T) yoe

STI—
01—
S0—
00 <

10119 9sim-juiod

X
0T S0 00 S0— 01—
T 1 1
m r=PN = pexs — m
1 ! Y [ *x
i " Fa e e S
1 1 1
I [ 1
1 1 ¥ 1
1 1 | 1
1 Pt H
1 1 3 1
T T hd T
1 1 1 | 1 1
1 1 [ 1 1
1 1 [ 1 1
1 1 1 3 1 I
| | i | |
N N |
1 i i H
1 1 1 1
! I ] !
01T S0
T
1
! Z="N
1
1
H
AN A
X
0T S0 00 S0-— 01—
=PNINNIIA  * Vexs —
- N \ N /
‘ 3
_ :
F
_ :
‘ :

| surinjde) Ajrensuig :oduue

(a-1) uonenbz s,uossiod :SNNIdA-



W

JLNLILSNI
ONINYV31
d33a

‘Viainu

'J¥SELLIvLELL 994 L 20z "Bunssulbug pue solueyos)y paliddy ul spoyla|y

Jaindwo) “uoiisodwoosp ulewop YIIM SHIOMIBU [einau pawlojul-soisAyd [euoneuep :SNNIdA-dY "39 sijepeluiey] ‘7 Bueyz ‘3 iwzeseyy

=1 1= o I="a1="2

¢ ¢ ¢ ¢ Z V.N V.N

crr=r o) X Nt | X 2T
QZ NVNHV& m:m &Nw

SSO[ [BUOI}RLIBA O

pp() £1p(x) 236 (0)f - (B0)¥am p) \ \ Sty
SOUI0D9(| [BNPISII [RUOIIRLIRA O]
ot r=% 0 0= ("h) w0 = (Th) Wl
Tyt =1y 0= (") Wl = (1770) Ll
{cT=w"y gt = My () M(x) M = (fitx)*t ™o} weds =

AQ UQAIS ‘9ordS [RUOISUSWIP 9IUL 919IISI(
1=l x =l =o s (i) H(Aite)f = (At)n,,

(Q-2) uonenb3 s,uossiod :SNNIdA-dL



JLNLILSNI | 'WIQIAU
d33a

"J¥SELLYLEL 9o LZ0g "Bulieauibug pue solueyos|y

- A0S paiddy ui spoya|y Jeindwo) "uoiisodwoosp ulewop Yim SyHJIoMmjau [einau paulojul-soisAyd jeuoneuep :SNNIdA-dU ‘39 spepeluiey ‘7z Bueyz ‘J wzeleyyy
W -

101}N|OS 82UaJ8)8.

uonessy

A
000001 00008 00009  0000F  0000Z 0 X 0T S0 0’0 S'0— 01—
000 gy 01T S0 5= 0T~
£-01
\ . m.OI
| S0~
g 100 ’
| » =
01
[ s . 00 <
/_ 5 , <
ot ) S0
200
01
0T
uonesayr X X
000001 00008 00009  0000F _ 0000Z 0 ——— . , . . 0T 50 00 s0- 01-
01— 01—
2 S0- S0-
\
\ g 100
[ @
I 0% 00 <
| <
&
1-01 S0
200
01 jot
$S0] q 10112 as1m-jutod a uonisodwodap urewop 9)

(U S0 00 S'0— o.ﬂmﬂﬁl QOMP\QMSEHOW @ A.—Hv “ZZH&\/.l&\N\\
... uoryenbs ooepder oy seA18 () = (fi‘r) ) 9seD SNOOUSFOWOY ST
0o "0 I9[YOLIL(] SNOUSOWOL] .
(2)f = (Azyngn f 04

0T

e ssmauod sNnid (=) uoljenbg s,uossiod :SNNIdA-d



ﬂ mS:Bz_d_nSc
@ ONINYVIT
= d3za | S

b

0’1 S0 00 S'0— o.nol..ﬁl

00'T—-

SL'0-

G'0—

00

0S5'0—
G¢:0—1

00°0- <

G20

0501
SL°0
00T

JOLIQ ASIM-JuIod 9 uonnjos pajoIpaId q

NNId

0T)yuey + (zug)us 1°0) X (fivg)uts = (i'x) oo

006'0—
SL9°0—
0S¥'0—
S2C'0—-
000°0
S2Z0
0Sv'0
SL9°0
006'0

'J¥SELLPLEL 994 L20Z Buussulbug pue solueyos|y paliddy ul spoyisiy
Jaindwo) “uoiisodwoosp ulewop YIIM SHIOMIBU [einau pawlojul-soisAyd [euoneuep :SNNIdA-dY "39 sijepeluiey] ‘7 Bueyz ‘3 iwzeseyy

uonnjos 10exa

"' P[YILI(] SNOSUFOWO]
(fitx)f = (fi*x)n A

‘Hdd C

uoijenb3 s,uossiod :SNNIdA-



JLNLILSNI
ONINYV31
d33a

‘Viainu

00000
90000
Z100'0
81000
2000}
0€00°0
9000
Zv00'0
8r000
5000

00000
0sv00
00600
0SET0
00810}
0szzZ'0
00Lz0
0S1E£0}
009€°0
0sor'o

00000
00880
009L°T
00v9°Z
002S'E
000ty
008Z'S
00919
00t0'L
0026'L

50— 01~

J0u2 asim-utod

01—

S0

"L¥SELLY/EL 984 L 20z “Buussuibug pue solueyosiy paljddy ul spoylel
Jaindwo) “uoiisodwoosp ulewop YIIM SHIOMIBU [einau pawlojul-soisAyd [euoneuep :SNNIdA-dY "39 sijepeluiey] ‘7 Bueyz ‘3 iwzeseyy

X
= 0 ~m—|
SL9'0-

0sv'0—

§220~
00070}
§2T°0!
0Sv°0|

§L9°0
0060
X
o't S0 00 S'0- 0 .nnﬂnl
i I
0st’o
SL9°0
0060

X

0060~

SL9°0~

0S¥'0-
44l
0000

S0

01

- 50 00 S0 015~
] ——
SL0- s0-
ST0-1

000
050
00't

X
0t S0 00 S'0- 05
SL9-
or's-
<0~
S0'v-
orz-|
SET- 00 <
000
SE'T s0
oLz
S0y
0t
uonnjos pajipad A

uoijenb3

ot so 0o 5o ot
0T~
so-
<
0
ot
X
ot 50 0o so- o1-
o1-
so-
00 <
<o
ot
x
o1 0 00 so- 1=
i
so-
foo <
s0
jot
uontsodwosap urewop a

S, UosSsIiOd -SNNIdA-



2 | unuisn | viaig JYSELLYLEL 994 120z "Buusaulbug pue solueyos|y palddy ul Spoyisn

z | N Jaindwo) ‘uoijisodwoosp UIeWOop YIM SHIOMIBU |einau pawlojul-soisAyd [euoneuep :SNNIdA-dY 39 sijepeluley| ‘7 Bueyz ‘3 iwzeseyy|

[SUISSIUI [[13S ST A1097} SNNIJA Swe[qoid [RUOISUSWIP YSIY Ul UOI}RISIJU]
A130m1098 xo[dwoo )M Surewiop ul suorjouny 1s99 jo surddeyy

SYI0M)oU dO9P UL UOIJRISOJUL [RILISWITLN]

SUOI)OUNJ }S9) PUR SYIOMIOU JUSISPIP BIA UTRTWIOP-NS [oed Ul Ajrre[nsal oArydepy
SYIOM)OU MO[[RYS I0J SSO[ [RUOIRLIRA JO UOISSOIdXd [RITIATRUY

JyIomjou o} Ajrjduurs pue Ajrre[nsar oY) oonpal 03 sired Aq uorjersojuy

oords Teruroud(od 19pIo-ySIy 0juo uorjdslord eia jusweural-d

UOI}ISOdUWIOd9P UTRWIOP RIA JUSWOUIII-Y

SYIOMIOU [RINSOU RIA UOoIjewWIXOIddR IRSUI[UON

(Arewwwng) sNNIdA-d



B | anusn | v ‘¢ 1dy 020Z '9081 0 700Z:A1xJe yuudaid Arxue ‘'s3qd adAy

= | NN ollogeled pue ondijje Jopio-puooas Jeaul| J0) SYIOMIBU |einau pawlojul soisAyd Jo aousbiaAu0d ayy UQ g9 sijepeludey] ‘r uogleq ‘A Ulys

ordourig wnuwixej\ yeop\ + yoeoaddy Jopneyds :eopl As

"L H S9UWI009( 9POW 9OUDSIIATO0D 9} ‘SUOIIIPUOD AIRPUNO( /[RIIIUL O} SOU
s IOZIWIUTW UDed JI + ) Ul UOIN[os (I 9Y} 03} S9SISAU0D A[SUOI)S SIDZIWIUIW JO 9OUIMDIS 9T

JAd @Y} JO UoInjos 9y} 0} 98I9AU0D SIDZIWIUIW JO 99Uanbas a1} soc

"SYIOMIOU [RINSU JO 90UoNDas ® 01 PUOdSOIIOD UYOIYM ‘SISZIWUIUIW JO 90Uanbos e 9jerouss SNN|]

SNNId 10} Aloay] @duabiaAuo:



JLNLILSNI | 'WIQIAU

W

ONINYV31
5 diza | BE
X
S 14 € z T 0
T,mm YT T IR N I L 0=0b—[n]lg pue ) = [ — [n|7 :suoryenbry sosAyJ e
N Tat . R ++++ .
i el e Uiy w:h . q q «q
WA e N e A e > x emeum ((Ix)64x) rejep Lrepunog e
+t.._. Hﬂ++++ * + +F R + H...._. +. RAY . . .
h...vt' " #++++uu.9t.+i. ¢+ . +¥ <
™ .”..+ +m.+.ﬂ+,ﬂ+¢+ ++#++++ +++#M+++++++, +m 50 A A (A .
R AR L 13 X emum ((3X) f4,X) eyep [enpsey e
+++ ++++++¢M.+++ f..+.o.... . - &, + X " . . .
pISal  + m * ++++ ++M+ n.. +J»H+#++.w++ +M”++»+ +¢+¢.M++ ++_.1.MM 80
P A Y M SIS S I sodures ‘pI'T eyep (I J OSIMIUIO] e

/STl 0} UMOUY 9IB ey N\

uonnos (I oyl soreuwrxordde jer) (x)0y 10U [eInau ® pulg :[eor

ne w (x)6 = (x)n|g
P D Ul (X)) = (x)[n]7

:(SHd) suoryenbe Terjuaiogip [erpred o) I9PISUO]

SNNId 410} dnja¢



ﬂ mS:Bz_dESc
@ ONINYYIT

> d33a
JULIOU JRUM U] ;UOIIN[0S H(IJ 93 0} 9810AU0D { ™1} s90(] :¢
{wy} <= sjaomyou [eanou pauwtojur sosAyd © ST =0y =: U
0 <= (9) . %mmmoq ONEmEE ;[ROX
ol||fi—x AT dng ‘0
[Ny 4377 dns = A*°[n] «— Jue}SUOD JOPIOH

NA% “llew)g)) e + NA%:E_ 71) 4+ (0) iS50 = (0) prgpyssoT
ST 8SO] NNId PozLre[ndal p[oH oY, :dd(

@ @ =2 00 ) ) = o 5

NAA%& b — Aﬁxv (4] MNV N kS T NQ.@xv f = Asxv [54] \Nv M ES - szzimmoq

ejed ST sSO] NNId @dAjojoxd oy, (9w ‘) = wa 99T 1 dHC

soisAud (x)0y jou TeInou 91} ojul eyep, pue suoryenbo sosAyd, opoour :eap

S)YJIOM]ON |elnoN ﬁQE._O.._.:_umU_w>r_.



JLNLILSNI | 'WIQIAU
. p@

ONINYV31
d33a

OAJOAUL Jou ST uorjeziwd( ‘sjuswnsire Sul[[y 22eds onsifiqeqolrd SurAjdde Aq poALId(] :JIewdY}

.A: E?TS Qv O = y\ ﬁA Jot Qv O =3Y¥ ‘(GIXHY) =yY e
JUR)SUOD [ESIDATUTL © ST /) ®

({aw/N fwN ) xewr) @ = %) e

L E

SsO| [eouidwa pazuenbay Jap|oH SSO| NNId p8joadx3
! t
AENE Ty LSV 0+ (0) prouSsPT O > (0) npaSSOT
‘sojdures p

0

A0 Aiqeqord ySiy ym ‘usy [, ‘sefdures pit ssoddng ((g ‘SIRpPeILIRY] ‘UOQIR(] ‘UIYS) WIDIO0DY,

TQV ZZH&wwOwi i = A\Qv ZZH&mmOQ

: SSOT NNId Po200dxe oY) oZIwIurt 0} YsSIm am ‘A[esf

UOIJRAIJO|\ :uonezrie|nB6ay Jop|ok



W

JLNLILSNI | 'WIQIAU
ONINYV31
d33a

(Y) progSSOTT “HAMum ‘Afyuoreamby e

(6) propSSOT PUIIL SOATS "3 > 01 o

[90UBIDATO0D 91} 0] Uasoyd Afrodord oq 01 aaRy “f SOSSR[D JoU [RINON e

v % romyuonezrundQ

wqy sse[) JON [eIndN

1011 UOTJeZI[eIdUdX)

@- >@< @+
QN 104y uoypixoddy g IOIIF uoHDULST iy iy,

* : 1

* It H ?

é é é o

131e], 159g IOZTWITUTIA WYI03[y

wL Q
0y Yy <— "Up <= (p) Eo_w:mmoq QZIUIIUIUI

uonisodwodaq J0.1i=



RLIEIEZ

JLNLILSNI | 'WIQIAU
ONINYV31

HEN "W S N T paysIjes oxe Jjog —
‘poxe[al oq ued T uonpdwnssy —

'Jooad 9y} I0J [RIJUDSSO oae suorjpdunsse 9soyJ, —

‘00 > 0°[[Un] gl “dns ‘oo > A°[[*n] 7] “dns ‘10110 UOTIRWIISH

*k

"SHURISUOD IOP[OH O3 JO Ssoupopunoq uniojiun) :g uorydumnssy

0= ("“n) " zH\:MmmoA t10110 voryeurrxoxddy

yet) yons “i 5 "“In s3s1xe 910y ], ejep Jo uoryejodiojuy :1 uorjpdwmssy

()5~ (5 ) Kt () 4 = (59 [117) K~ = (1) a0

[[eo9Yy
Wy ssero jou [eanau 1odoid e 9soorp

w w

ASE@mmmoq H2Yum 9AJ0S O],

S9SSe|) YIOM]ON |elnaN uo suondwnssy



m MS:BZ_d_nSc
o) ONINYYIT
= d3ia

[1°1-] = 2 o (u/z)soou = ()" (xg
N[0S H(Id 243 03 { “1 } J0 9ou0F10AU0D o1} AJdWIT AJLIRSSO00U J0U OP SOOUDFIOATUO0D ULIOJIUN O ], :IeUWY

O<—w oO—w

(n@)yo u b = ["ylg wry  (n),0ut f=["y|y wy

‘sojdures “p-1T 10A0 T AjI[Iqeqord [ITAN e

92UBbJIBAUOD
JO 9}el 9SBO JSIOM $SO| NNId ps1oadx3

f f

(2_w) 0 = ("y) (nrossOT
‘sojdures ‘p-r1 10A0 Aiqeqord ySIy YA, e

b TR — Qon:mmmoA Eww 19T "PIoY g 23 T suorpdwmssy 307 (07 SIYRPRILIRY] ‘UOqIR(] ‘UIYS) WDJI0dY,

[(Y) g 850 T = (Y) (55880 SSO[ NNTJ Po3oadxoe ot :[1eoo

ss0 NNId pa@3oadx3 ayj jJo aduabilaAuo!



W

JLNLILSNI | 'WIQIAU
ONINYV31
d33a

Jrews st ||3|| 3t [rews Aqrressooou n ST ) —

> = [n]g 5 = [n]|7 seysnyes n ssoddng —
:poambor ST (I J 93 JO SISATRUR AJTAT}SUSS O T,

O 4—wW XO4—wW

= (0025 — [my) g ||y fg = (DoO||f — [Huy] 7| “ouny

UOT)RULIOJUL O[(R[IRAY

o[dIoULIJ WNWIXRJA YRIA | —

SUOI}IPUOd AIepunoq uo sjurerisuod prey asodwr T,ON O SNNIJ

'Sy d oroqered pue ondifo I9pIo Ireaul] I10J|yorordde Iopneydg

pul

UOIINJOS [BIISSB[O JO ssouanbrun pue A)LIemnsol ‘90ua)sixo —

suraey sosse J(d

9|dIoulld WNWIXEW pue Japneyos



JLNLILSNI | 'WIQIAU

| e ‘pownsse St () > (x)2 o[dIouLI ] WNWIXEJ\ JBOA\ ©
Jutod Arepunoq AI9A9 je UOI}IPU0d 919Yds IOLI0)X 9Y) SoysIjes /) ‘G —
'[10 UO SNONUIJUO0D ST b OS[Y “([])pep) UL OI€ ,Q PUR ;D f —
()2 - (x) 9] = (w) pue[(x),9° - -*(x) q] = (x)q o10um

L

50 5 @1+ (@Rl + l@al) 0 VS @] <

[1 D @ [[e I0] yey)} Yons () < ‘Y SJURISUOD 918 dIJ, "¢ —
(1)) ur a1 7 103e19dO Y JO SYUSIDYJO0D OYJ, G —
UL < 0y < (x)y Oy jueysuod owos 104 (o1pdIf[o A[IOLIIG) T —

(1°0) > © pue [(x),,n] Jo son[eAUDSIO WINWITUIW S} 3 (L)Y 19T
:suoTdWINSsy I9pneydg e

= . —( ‘ne ut b=mn
N A SR IO I e S U A o)

sOd 191Ys11d Yim s3ad 2ndij:



ﬂ mS:Bz_dESc
o) ONINYYIT
= d3ia

(poyjtwio) sy d 21oqered 10J o[qe[IeAR oIe S NSII IR[IUUIS e

= e ((A@)od||wiy — 6 ||+ (DO [y 7 — f) 0 > (DoD||wy — n)|

punoq toudy + o[dULI] WNWIXRIA JRIA\ + AJLIROUIT :RIPI JOOI]

OO —UL
0= "||,n — “y| wy

'sojdures "prT I9A0 T A)iqeqord YA —
‘SUOTHPUOD AIRPUNO( 9Y) AJSIJRS SJOU [RINOU O} JI ‘OIOULIOYIN]

O —wW
= 09,0 — My
'sojdures prT 1040 T Aiqeqord YN —

wi

Y <= (Y) g SSOT T HUTW 39T “ploy suonydwmssy 307
(0z Sp{eperuIRy] ‘UOqIR(] ‘UlYS) (UISIODY, ¢

ordmourrg wnuwixey yeop\ + yororddy Iopneyog :espl \m@x_

sO4g 191Yd211Q Yum s3ad 21dijj=




W

WW

JLNLILSNI
ONINYV31
d33a

‘Viainu

elep Buluiel) Jo Jequinu ay |

6.0}

]
“ea,
‘e
e
.
‘e
.
‘e
‘e
L
e
‘e
*a,
L

NNId 2043 |H ==
NNId 4043 2] ==3¢=m—

ddl1 o3 |H —O—
HdI1 14013 27 —ye—

X,
K xx X 5.0}

‘.
.
‘e
e
“ea,
.
]
.
e
.

$10413 UonIpald

(r)que) = (), n 30Xy

\ _ xTpy_ :uoryenbr] wossioJ (J1

sa|dwex3 jeuonendwon



W wpﬁ_mm_m M. elep Buiurel) [enpisal Jo Jaquinu ay |
,0! -0} 0} 0l

0.0
Y
S
0b g
2
o
m
01 3
......... n
NNId H0U3 [H= © =| e ]!
NNId HoL3 glm ¢ =| e P
HAM O IH—O—| e
HdIT 013 g7 —— e
PP Lis ;ow

,_2(Tr)uts = (1'x),n oexy

f ="na+m—  uoryenby 180l (I1

sa|dwex3 jeuoijeindwo”



_w 3LNLILSNI | "wiaiau
h oz_zm,\ﬁ

4330 (A 1xajdwod saysewapey 1o
wLIou a3a19s1p ul Ajjiqess)

uolje|nw.ioy
9)a49SsIp 10} douabiaAuod s)Jomjau [enau ajqnedwod
92U d)SIXd
uolje|nw.ioy
S)}JOM]}aU [eanau ajqeded '
sSNoNUIUOd 10} 32UabIdAUOD
fAiqeys

— w
xp NAAHV& — A&VZZ:DV\ = (NNp) %°p ﬁmAQ&vxl (*z) NNnA)’ W n — (NNp) wp
\  '
uoI13RINW.IO} uoLeINWLIO} ordurexs 10, 9J9I9SIP SA SNONUIUOD :SUOIJR[NULIOJ SSO] oY,

SnonuLjuo) 912.0s1(
QOUOBIOATON) <— SO1CPUIINISO JOIIO TI0LIDNISOd e pue 11otid -
jeuur) [IOT LIOT

"SI Tesu
)] SNNIJ [euorjerrea(-dy) pue sNNIJ Yi0Q JO 90U9SIOAUO0D oY) SUIZATRUR I0J YIOMOUIRI] JORIJSq

"Gl 100 0202 '61080°01 0Z:AxJe uudaid ArxJe "s3Q,
UI| 10} SYIOMIBU [Binau Buisn uoneziwiuiw [enpisal JO S8)ewWl}so Jolig "Jo) spepelusey ‘7 bueyz ‘A uiys Wmcm LN@E-I— LO

)JOM)IIN [ednaN Buisn uoneziwiul |[enpisay JO S9jewi}sg JOLI:



5

JLNLILSNI | 'WIQIAU
ONINYV31
d33a

0 <L Z)6—agllt+ S —av |l = (2) ¢ L

“(0'Na) ;o PUS 7N (WOTYRINTILIO) 99I0SIP) e

(00) T = Z pue (1§5) 1 = A o10ym

0 <26 —agll++ 2lf —ay| = (a)L
(uoryeMULIO] SNONUIIUOD) e

pUE JIOMIOU [RINOU PILMIOJPI] ®© ST ) D 6'Na oI9y!

XU 0 Na

H(ONa) iy
(NNTId) SYIOMISU [RINOU POULIOJUI-SOISAYd o7,
'sooeds ypeuryg aIe 7 puR [ ‘Y IRUI[ ST 7 <— Y : g IedUI[ ST [ < X : |

D I3T ‘b=ng

WADU2T f=ny
wo[qoxd reaur] SUIMO[[0] 9} ISPISUO:

wiajqo.d Jeaur



JLNLILSNI | 'WIQIAU
ONINYV31

Adjnlz) S GOIing| 4 vT[ny| S Adlal|To

wAgd=x (U7
A UOIYIPUOD [RIIUI Se oARM oIenbs pue uoryipuod Arepunoq ompoudd : ng ‘P00 + %0 = Y [70] = © 10T e

|2 S [(0)n] + el S Hn) )

W) H=X W TI=4A& (0)n=ng “o=v{T00=0%Te

(uoroeApy) g ordurexs

eH|n||gy S @0 + |y — || > =/H|n] 1)

U)H = X (0)g/H = A urewop . Hestyy (0),H=X(00)I=2W)1=A PI=9 ‘V—=V 17 e
(onpdia) T ordurex;

d pue
109e19d0 97} JO SHUSIOIO0I Y} PUL UTRWOP 9} UO N N uo puadap j0U Op &) pue /) sjuejsuod ay} pue Y > 7N [[B IC

AD X  X[nlED > Zlng|| + Any ]| > Allnf| O

:UOT)IPUOD SUIMO[[O] 91} AJsIjes g pur J/ s10je1ado oy
uor}dwnss?

uonnjos jo Ajjige)s




JLNLILSNI | 'WIQIAU
ONINYV31
d33a B

W

=

=2 )
xU¥ 01Om
Nbv

(my g+ Xy ™" 0) 10 (a2 1) 2,25 A o]

1—d

9rew)so tord e e

{(O%n) a)iL a2 20 S 0 — o
91eUI}So 1I01I93sod © e

(JaT = Z(0)dT = A
107 "we[qoId PAIOPISUOD 97} 0} UOIIN[OS ® ST A D ,n pue */° jo rozrururw ® st ¢ Nn pue ‘1 = 2 jor]
uoryewrrxoxdde NN

‘A2 X X|nl[50 > Z|ng|| + Allny || > Afln||TO
( moryRRI WLIOU) .\

OUINSSY,

(s10110 1I01199s0d @ pue Loud YY) WaI0ay ]

S -
sajewl}sg J0.1i:




JLNLILSNI | 'WIQIAU
ONINYV31
d33a

W

"A}TeNDOUT 9SIDAUL BIA POASIYDE 9( URD ULIOU 9JIIISIP UL A}I[I(R)S

\

_ _ _ ¢
X[n|[ (.0 4+ 20) > Z|ng | + Alny (€D > Zlng || + Ay || > >__3_GM

09} SpeI[ °{ D N/ Surmunssy

"Nz 10] yuowaImbal Ie[iuig e

"N { pue [ jo odedsqns 1oedumiod ® ST 2{ oIoyMm 2 S a [[R I0J

C
Allallz <l

(11 uworpdwinsse £93]) WIOU 9J0I0SIP UL AII[IQRIS JRY} OWNSSY o
Lol =: (*x) ot K = N O ((5)47) A Jo 9ordsqus & se NJ

0 <21 VZ|6—ag|++ "L —ay] = (a) JL

WLION 9}2.49s1q Ul AJjige)e



ﬂ J1NLILSNI | ‘wiaiau
2 | onwavn '§ SSR[O UOIjoUN} 9} I0] PUNO( WLIOJIUN 9YY SI q QIO

> d33a | &

£34

=P ¢+ (&)MNye > |[(x)fla - (x) f mw % dus
n

A%E v dxo — T = 10 Anqiqeqord M jey) Sploy 31 UL,

‘60 = (IF = D) J 0T S9[qRLIRA TWOPURI IYDRUWOPLY "PI'TaIe s, '3 dI9YM
1=?
N 2 2 MW.\. Hle 15412
('x) f15_ —|dus| el Xg = (g)wy
w b
Aq pouyoep
1 gse[o uorouny o) Jo Ayxordurod roypewopey] o) ‘sordures wopuel ‘prtjo ' A 'Y} UOT}09[[00 © UAALY)

(Ayxorduod IoypewopRY ) UOIHUYD(]

o) a - (x) § L dns

(9IM)eAIND) UWOTIRISIIUI [ROLIOWINU JO PRIJSUI ‘SIOQUINU dSIR[ JO MR WLIOJIU()

swa|qo.id |euoisuawiqg-ybit



JLNLILSNI | 'WIQIAU
ONINYV31

W
0 ') Aoeanooe ue sey °Pdn jo °Pd Pn gorpewnrxordde Iomrour oy

—

ﬁ Zd..\/\.wa —
. Au@ + N__ opd oy __ a__ Jut v N\HAHIEw +wv ¢ AmQ - S N\Hfm - NV S >__ opdp, _ 223__ %)

“(NNn) QZRM“@,

Ny L < A o
e/ (27 +7) > (NN0) )i N\HT|§+NV > 7| °Pdn — NAn| 1)

c/1

R
SoYeUIT}Se SUIMO[[0] oY) ‘U], "N IA/U 7 JO °7 jasqns 10eduwiod awos 10§ Z||a|| < Z||a'N1|| g < Z||al|€) ety os
ésm?& "NINUK gosqns joeduod e ut a e 10§ X[ — a7 || < A|(f — apF) Ni|| g yeq) owmnssy :uo1091 T,

N 2l —a)™Wel| £ + F[(f — a,7) x| = (a) W ooty $80']
3dop ypm sNNQ : NV
['4/> J0 JoTZTLHTUTUN @ NAN7N

A2 ?PIn g 03 uorinjos anbrun

10yerodo uoryoeloxd : Ny ‘Y o nA ‘X|nllen = Z||n|| + A|npT] > Alln||tH 'SUOIIR[OI WLION]

_wg@mo uorjejodrojur : Ny suondumssy
() T=A ADX ve3x (XY= (x)n

A< X T pA DU 2X (X)) = (X)npT WOITUYOP WD[GOI]

Cl-1z) AR - Ex) - (Al 1HA) :sooedg 110q[TH

SNNIdA 10 @2uabiaauo



L E B2

JLNLILSNI | 'WIQIAU

ONINYV31
d33a

ST UOI)Ouny SSo[ 9y J,

0<4 - 3%\& t (v + bc\ = (n)*r

UOI}R[NULIOJ Saxenbs-iseal oy T,

‘vouox ‘b=n ‘g ‘[=ny-—

woqoad o13dIf[o SUIMO[[0] 8} IOPISUO))

suoljenb3 ondi||3 10} ajewi}s3 Jo.



ﬂ mS:Bz_d_nSc
@ ONINYVIT N
= d3za | S

JOIID wﬁﬂﬂﬁwhu JOIIO Qomu.mhwﬂuaﬁ: [edlrotunu
— Con ¢ . e < e ~ . o
(0<q‘D QN +DMN S q+ DA SuiA[ddy ) - | (NAn) sw.\, 4 _AZZS E@ — (NNn) Hﬁ_ Mo S

(M) Wl + ((NNn) i — (88m) 1) Pgps 1o =

(NNm) T N py 20 =

(@+ep Sa+vsmaddy )« (©O)xnn — b+ Oxany + ] ) gp 10 S
/1

AAGQN@:ZZ: — 6| + Acvmq__zzzd + ,\__v THD S ¢/tH||INNn — n|
AQ popunoq ua(} SI I0I11d UOIPRZI[RIDUDS O], ‘T = L 9]
GO NN — 6|+ D) NN + f]| = GO (NNn — ) |+ O (¥Nn — ) || 5 =/H|[ NN — ]| )
oART] oM AT, “uoryenbo orydie oY) 03 uornos oY) SI N dIdYM ‘NNn —n osn am ‘a Jo doe[d 9y} Uy
(B)oH 3 oA‘<Hlla]|zn S @e)eT||a]| + WeT|lay — || S #/tH]|a]| L)

(A31[1qR9)S) UOTR[DI ULIOU SUIMO[[O]
o) oYy oary om ‘rojerado/uoryenbe ondip oy} 104 ( o) IS J8) UIRWOP [HOOWSs © o {5 107

suoljenb3j ondi||3 10} 9lewi}sy Jo



B[ A |
> d33a ‘6 Unr 0¢0c ‘vl 9L900C-AiXe
wdaud ArxJe 's3Qqd Bunewixoidde uoj (SNNId) SHIOMIaU [einau pawojul soisAyd Jo Jous uonezijeiausb ay) Uo sajewnsy Yy oJeul|O ‘S elysin

“Non —n|| =: (9)2

SIOLI TR0, [[ewis odnsuo 03 ST ATV

o dur a1e suonIpuod ([erjuy) Arepunog
ndut oy st , £ S f

"107eI19dO [RIJUSIDHI(] @YY ST . A + . X :

S HAd $e1Isqy
PO WM (L0)XT=qioq =0
AD,A'XD.,X

00 >d > T qIm ‘(@) o7 = K YMM sooeds ypeueg oq { X 19T

s3qd Bunewixoiddy 10} SNNId O 104137 uoleZIjRIaUDL) B} UO Sa}elI)!



2 | s | viain ‘6¢ Unr 020cZ 71 91°900¢-AMiXIe
ol BENUETEN wndald ArxJe 's3qd bunewixoidde Jo) (SNNIJ) SHIOM}8U [elnau pawliojul soisAyd Jo Joua uonezieisuab ay) uo sejews3 "y OJeul|o) ‘S Bysin
57

al (1) 024 smw = (9)1L3

d
T

:IOLIG SUIUIRIT, 0 SSO00R 9ARY AJUO oM ‘9orjoeiad u
’

I3 (m) @l = “Jloall = (9)=

:fenpisey A ozruruiu SNNIJ ‘Puey 10Y30 oYy u(

1R} yons +fn =  nse pouygep SI {(J surrewrxordde 10] NNIC
'm syyStem im ‘([ ut syutod aanjeapenb aq N>} = ¢ qer
| oInjeIpen(’) Aq reigejuy soryday

fip ()01 U ~ 4||63¢] Jo stozIuTUTIN O1R SNNTC

s3qd Bunewixoiddy 10} SNNId O 104137 uoleZIjRIaUDL) B} UO Sa}elI)!



5

JLNLILSNI | 'WIQIAU
ONINYV31
d33a

‘6¢ Unr 020cZ ¥¥7191°900¢-AiXIe
daid AxJe 'sgqd Bunewixoidde Jo) (SNNIJ) SHIOMIBU [einau pawiojul soisAyd Jo Jous uonezijeiauab ay) Uo sejewnsy Y oJeul|ol ‘S BIUSIN

"STenpIsoy] NNId [[BWS < 1 JO SSouyjoous

5> &,m\s_

fn—n|| ‘@23 oE
:OPN[OU0D 0} pasn aq ued (1707 “CIYSI ‘Io[RyIuRT ‘YoAYS(]) ul o[durexs I0q
:s00eds A9[0QOG I9PIO-YSIY ul sjmsod uoryewrxordde NN( [9AON

'@ 103e10d() [RIJUSIOPI(] OU) Ul SOAIJRALIOP JO Joquuinu oY)} uo spuadop s oI

“Mon —nf (run) o S ‘I (wg - () a@ll = Iy - () @ll = (6)°

1R} 9AI8SqO J = (N)(g SUIA[OS T [JOOWS A[JUSIDIPNS 104

s3qd Bunewixoiddy 10} SNNId 4O 10417 uoljeZIjelauas) ay} UO Sajeuwi)s



m 3LNLILSNI | ‘wiaiau ‘6¢ Unf 0c0¢ .vv_‘m_‘.@.OONS_X._m
%w ONINgv31 wndaid ArxJe 'sgqd bunewixoidde 1o) (SNNIJ) SHIOM}8U [einau pawliojul soisAyd Jo Joua uonezieisuab ay) uo sajewnsg "y OJeul|o ‘S BIYSIA

‘10110 9InjeIpenb a4 _ A7 a(+0n) PP 4 Lo S D9

o T

: 92 jo uonewxorddy oanjerpene’) St L2 I0LIY SUIUIRI],

(23 30 wonytuge(q)  (p)23 (fn‘n) Py >
f=mgse S —(m)q]| (nn)oriy S
(£aww0p)  “(n)g - (o)

‘Se S[RNPISOY JO SULID) Ul SPUNOY <= A}TATIIN0))

“lma - @)al®)*o > 4o —n|
CL.X Dnn Aue 10} : [ =g AJ 2Y? JO AMAIIS0))

110G OTRUI[OJN “RIUSIJ\ JO SUOI}IPUO)) JUSDIPNGS

s3qd Bunewixoiddy 10} SNNId O 104137 uoleZIjRIaUDL) B} UO Sa}elI)!



W JLNLILSNI | ‘wiaiau ‘6¢ Unr 0c0¢ i1 917900c:-AIxIe

= ONINYY2 wndaid ArxJe 'sgqd bunewixoidde 1o) (SNNIJ) SHIOM}8U [einau pawliojul soisAyd Jo Joua uonezieisuab ay) uo sajewnsg "y OJeul|o ‘S BIYSIA

‘syutod UOI)RIO[[0D JO IOQUUINU PUR 2IN)097
-IUDIR IOMIDN [RINON JO SULIO) UI PPPH ¢ ) ©5 gque)suod o) U0 spunoq Yimord ordxo 901

4 N g(+0n) PRD 403 5 O3

‘Yeq} MOUS 0} Spunoq ainjeipent) as

‘@ 30A ‘(9)Pz(mn)H = ¢on—nl

1} MOUS 0} f(JJ USAIS ® JO AJIAIIIDON) 9S()

Srdfen —nfl (fnm) D> (9)23°(9)°3 1O 3 6E
:3eY) MOUS 09 seords A9[0(OS I9PIO-YSIY Ul sjnsar uorjyewrxordde NN( pUy

J = (M)@Haad Jo n 03 UOIN[OSs }0eX0 JO SSOUYJOOWS dS[)

spunog 10413 NNId 10} ABaje.u)c



_w 3LNLILSNI | "wiaiau
o) ONINYYIT
5 d33a

uonjeziwiydp pue uolyezijelauan ‘uolyewixoiddy :s104u9 ulew 994yl oJe 249y| =

SNNId 40} SJ40449 LIoLI)sod e pue LioLid e pauleldo 9AeY SYIOM |BIOADS =

S)¢g JO 9ouasde ayj UL USAS swa)qo.ad sanjeA Alepunoq 10} S9GI9AUO0D NNId =

SNNId 10 A31)1qi1xa)4 pue Adeunddoe ay3 aoueyua ued uollisodwodap ulewoq =

uot}dafoad upfuajen-A0.41ad e SULMOI0) pajusawaldwl g ued SPoYlawW 1enplsal palysIop =

SJYSLom dLweuAp Jo
aA1ldepe-119S elA pajusawa)duil q ued pue jusawieal] jeldads pasu suolllpuod Alepunog =

3044 Aue JoJ apod JO saul) M3} e ul pajuawaidwl aq ued pue a)dwis SL NNId =

Aewwng



W

JLNLILSNI
ONINYV31
d33a

SNNId P2pua4X2 :SNNIdX =
SNNId upisaAvg :SNNIJg -
SNINId [puol4ood) :SNNId} -
SNINId 214soyo04s :SNNIJS =
SNINId |[p2d4ouod :SNNIJd =
SNNIJ |oUOHDIJDA :SNNIJA =
SNINId 2AI4DAU2SUO0D :SNNIJO =

'SNNId JO 39qeyd]y uy




W JLNLILSNI | ‘wiaiau
] | |
[=1 [ =,
1y ) © N 1) © jo81ey N
SSO QoRIIONU] + :xav N.N._ w - + N_A:&v on, — | - = (0)7
¢ IN "N
B auo(]
731xDW
" A0 3 >
N (v‘q ‘¢ 1epdn)
uonededoidyoeg

\ uonenuaIRYIa \
] ] snewoiny TN

Y/ /z

1

mnc.,yx ﬁ ‘n=(ox)n : 1 ) ! ¢
[BI0L /ss0q adepiayu) + i - | q
‘ J1+98 +3ad ﬁ n=@mwn  :08 : |
— {
H npa=n*pn+ n'p :gad F ‘ N ! P
/ — "~/ (0'q ' y) y10032) [v4i
g pawtiofup-sorsdyd
(Wi
$SO7 JUBWIAINSEIN \_ R=R:Dq

uoljisodwodosag urewoq Yiim sNN



m mS:Bz_dESc
@ ONINYYIT

5 d33a 8QZ0E€1L1:69¢€:GL unpe 0z0oz ‘Buusesuibug pue soueyosy palddy ul spoyis|A Jeindwo) "swejqold asiaAul pue piemlo) 03 suoljeolddy
:SME| UONBAISSUOD IO} SUIBLIOP 818J0SIPp U0 SHIOMIBU |BINdU pawlojul-soisAyd aAleAIasSUO) "J9) sepeludey ‘J lwzeleyy| ‘qy deiber =

"JUIIDIJJO0D AJISOOSI
jo ofo1 oty shefd y 1ojourered oy} oYM ‘Fny — g/.n = [ Se USAIS SI XN uorpenbo s108img Snoos
[euorsuaWIp-auo oY) ‘ojdurexe ue sy ‘Y Aq pozujowrered XNy IesUI[UOU ® ST Y]/ ‘SMe] UOIIRAIISUC

JO uwornos 9y} sejousp (x‘y)n  suonpuod Arepunoq ojerrdordde pue On = ((‘z)n rerrur yIL

V<1, MDD 0="xnf+Mm

AQ USAIS ST MR[ UOI}RAIISUOD IRIUI[UOU pozlIgjowrered oy,

onpea oSeroae < {} NIAAAJ v @3@% Awav On|!

"PEATC -7 T = D pue xnjj o1} ST J oIt
b P1 b XN
(o () ) = () ) VR ) X = s

Urewopqus |, y,b ,, 97} Ul SUOIHIPUOD 90vFIAU] SN NI,

b
) = s

N

sSme-] uoljeAlasuo) o} uonesijddy :(SNNIdA?2) SNNId A1} BAI9SUO)



ﬂ mS:Bz_d_nSc
= ONINYVIT :

5 d3za | =Y 8QZ0E€1L1:69¢€:GL unpe 0z0oz ‘Buusesuibug pue soueyosy palddy ul spoyis|A Jeindwo) "swejqold asiaAul pue piemlo) 03 suoljeolddy
:SME| UONBAISSUOD IO} SUIBLIOP 818J0SIPp U0 SHIOMIBU |BINdU pawlojul-soisAyd aAleAIasSUO) "J9) sepeludey ‘J lwzeleyy| ‘qy deiber =

(Q) (e)
Z uiewopqgns 1 ulewopqgns 7 yiewsopans [ uiewopqgns
) abelan (x)n
abelaiy o+ v
acepaqu| acepuaju|

H”smw 342 +@>N — m>d§mm

3>.N

onfea ageroae < {} :ﬁ AAMWKV @@*W — Awav "on,
- . .

"PEATC oo T = b pue xXnpg o} ST [ 919U

J G () m) ot = () m) 2R ) 4 = v

Urewopqus |, y,b ,, 97} Ul SUOIHIPUOD 90vFIAU] SN NI,

sSme-] uoljeAlasuo) o} uonesijddy :(SNNIdA?2) SNNId A1} BAI9SUO)



JLNLILSNI | 'WIQIAU {

m

ONINYV3IT
> d33a
0000°0 : oLot—- ) bl
<6100 o 00 . L080— 01 20 20 ¥ z0 000t
06£0°0 crp— Y090~ lsso- T
$850°0 0s0—  TObO— Loco— -
08£0°0 czo—  96T0— Lsz-o—
SLE0°0 000 X moo.o.” looo  x . e
0LTIT'0 sz0 20z°04 tsz-o .
S9ET'0 050 1tv°04 [oso
09510 sz0 yT9°0 Lason PSpy
SSLT'0 10413 asim — julod ot LIBD ORE
SuonvIagL #
000F I 000zt 00001 0008 0009 000F 0002 0
, ! __ v ! 4 I
! =
L o1 =
LI
VLS
]
ULIDY DFRIDAY 1IN -
o) aBus0AY O/ e E ot wepy : wziund() ‘f-of : 9)el SUIlLIt
uls | yuej | uis S0D | UOIjOUN] UOIYRAT)OR SATYdRPY
000¥% | 000% | 0008 | 0009 sjutod [enpisey #
0% GG 0¢ | 02 SUOINON #
4 ¢ 9 4 s1oder] #
i ¢ C 1 IoquINu urewopqng

uoljenb3 si1abing :s3Nsay NNIc

0= (1=")n = (19)n: DG pue (zr)ws — = (0‘T)n : D] YIM 0 < 3°Y D T ‘TN = nn 4




m

JLNLILSNI | 'WIQIAU
ONINYV31

> d33a
(fiyn
L0 00 ST 000 CT0— 00—
/ 00
L
70
SR —,
NS
)
[0 - V4 90
/7
¥ 4
\ {0
-
\\
-
. W 01
=
T
80 90 70 Z0 00
1 1 1 M..C[
A
/ L 20—
*
/ L 10—
k=
/ L 00
. /
/. \ LT
Do ‘ot
) z'0
HH.V §
| 0

0co="f

—
~

1150~ 01 80 90 ’ 0 0 e 0T o - o -0 - < 5 .m.o —>»
L 0 — 200 =A =n 0=
i \\\\\N\\\&\\
6F82'0— @ .. ) &0 € [4 " T \
G8ST0— ) ‘_M.._ ...... e e >‘\
[260°0— _._,~.__ ___h h 9 S : 14
- “Aes 5 .
. N CEENNE
o worppa.d? F16°0 vt . -
006€°0 0=A‘T=n
yue) : unyg uorjeAr}oy oAndepy ‘wepy : reziwiyd( ‘F-o09 : ojel Furures |
NG'T | NG | NG°C | MGT | NG | N9T | NGT | G | NGT | NGT | NG | NGT | sxduf
0¢ | 0¢ | 0O¢ 0¢ | 0¢ | 0O¢ 0¢ | 0¢ | 0O¢ 0¢ | 0¢ | 0¢ N #
9 9 9 9 v 9 9 4 9 9 9 9 T#
4! IT | Of 6 8 L 9 g v € (4 I ON d§S
pgu ‘o=mn-A
¢ wm d 2
vu ‘nA— +dA—=n(A-n)+n

T

uoljenb3 so9)03g JalAeN 9|qissaidwoou] gz :s}Ns9ay NNIdJ:



ﬂ JLNLILSNI
@ ONINYYIT

> d33a
suonea! # suone.ayl # suonea! #
AT 90 $0 Z0 00 9T ¥T I 0T 80 90 #0 0 00 9T ¢T I 0T 80 90 ¢0 20 O
b —
- C
S L L L ey Sy 1= - —
- v
- II/IIL -0
L g , w
Yot
PEXT === L8 PEXT == w PEXT === ~
UOP-QNS =« ¥ UIBWOP-QNS « « « ) $ UIBWIOP-QNS = N
UOP-QNG e € U[RLIOP-QNS = ¢ € UIRWIOP-(NG + meem _
UOP-GNS = = 01 Z UIRLIOP-GNS = mm Z UIRWOP-GNS = me .
LOP-(NG e T UIBWOP-qNS s ¢ T UIRWOP-gNG e :
£-o1 £-9a1 E-
‘foryenbs s103Ing SNOOSIA 9) A( USAIS ®IRP UM /1 °g ‘O SULI9) 9Y) [[€ AJIJUSP] : WIY,

N<1YODU>d«7

71°¢g ‘0 s19jeuwreIed UMOUNUN SWIOS [IIM UOIyenbo SUIMO[[O] 91} 9ARY A/

uonenbg s1abing qz 9s19AU| :S}INS8y NNId?2



ﬂ mS:Bz_dESc
o) ONINYYIT
= d3ia

onrea o8erosre < {}

SuoT)Ipuod dorpIdjuUI ojdurig (¢)
uo131Is0duoddp urewop auir}-0ords pozifrIouor) (g)

(s)uoryenbs [erjuoIofIp Aue 0} UOISUN)XH (T)

NNIJ® I0A0 sogejueApe [RUOINPPY

SUOI}IPUOD AJINUIIUOD [RUOINPPY

4+
1) 'O b1 PO — "IN = 2L
N::vxv : Ava - HM - " =4SN
‘i) i) Pon| o N | A o
L:?va @zi - A&xv o Nﬂ "= TSI

urewopqns b, 93 Ul SUOHIPUOD 90 JIIUT : SNNIIX

(SNNIdX) SNNId papuaix3



m E::Bz_d_nsr_
0] ININYV3T
> d33a

"LY-2002:(5)8Z: L AON 0202 “so1sAyd |euoneyndwo) ul suoljesiunwiwo?) “suonenba [eiualayip |eied Jeauljuou o) ylomawely Buiuies| desp
paseq uoljisodwooap ulewop awil-aoeds pazijetausb v ((SNNIdX) SHOMIBU [einau pawlojul-soisAyd papuaix3 ‘39 spjepelwiey ‘qy deiber =

N X X uoryrsoduwrod9(J urewo(] reroduwa -oryedg
orduurg xo7duo)) — SUOI}IPUOD 90RLIQJU]
SH(I AUy SMe[ UOIJRAISSUO))  SH(J Auy Ayiqeorddy
N Va X Juow)snlpe rojouwrerediodAy justory
N Va X Ayoeded uoryejuasardol pazi[edor|
N Va X Lyoeded uorjeziaered
N N X uo1Isoduod9(] urewo(J [eryedg
NNIdX NNId? NNId

sy omawel) NNIdX pue NNId2 ‘NNId }o uosiiedwo



o~ - - A
~ - =
0 2 W oo N xR X
z > - 5 > (~ - - -
5 © © © <& | |

g
€

DEEP
LEARNING
INSTITUTE

NVIDIA.

Burgers Equation

(PINN Results

N SRS O A Ay [
e % * =
R fﬁ?,ﬁ‘f:";:'; it ,’f;;g
P ,..‘:.’:',.--.:t; ..-:”'; T3 ,,:’.\'..
334 n\.‘-l-!:;" "".,.'""‘Dj "o 2{‘!
4 f \'- . > * 15,
2 L | o
PUeeT i
©
<
() L0 O I} o
— S S o —_
[
T
S o
-
fav}
S 2=
~

Subdomain number

# Layers
# Neurons
# Residual points
Adaptive Activation function

8e — 4, Optimizer :

Learning rate :

Relative Lo error in the whole domain : 8.93265¢ — 3
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2D Helmholtz equation

Absolute Error

Predicted

Reference

E:

0%

+ k*u — q(z,y) =0

0x2 + Oy?

Absolute Error

Ses

<

i

(a) LBFGs
(b) ADAM

Analytical solution for the 2D Helmholtz and corresponding
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