810¢ Iled
solfewayiel Jo uswiiedsq

ueueyong 1eqoy

suoyenb3 epualeyId [elied L9y HIVIN
S8118G 1811N0- JO 8ousbiaAu0)



¢x uanb e 1e (x)/ Jo anjeA ayj 0} 8618AU0D }I SBOpP
‘sabianuod (x)/ uonoun) UsAIb e JO S8LI8S 1a1N04 8yl | «

¢,seblonuod (x); uonouny uaaib e jo
S8119S Ja1in04 8y} a8jueienb Jey) SUOIPUOD Byl 8Je JBYM <«

:suonsanb sy} 840|dxa ||IM 8M UOSS3| SIY} U|

S8AI109[q0



_g+x 1BX
1s1xa yloq (x); wi pue (x); wi SHWI| PAPIS-BUO By} <«

UCN._.|QR...“Np_.”\
Ixex xex

lle Joj isixe (x); wi pue (x)j wil S}wi| POPIS-dUO By} <
‘gt =1re oy (X “HIx) uo snonunuod si (x); <«
regryons ‘g=Y%>--->& > > kx>0 =p
swuiod Auew Ajonuly ale aiayl
11 ((g ‘e) 10) [q ‘8] uo snonunuod asmadald si (x); uonouny y
uoliuyed

‘suonoun; yjoows asimasald

1O sse[0 8yl 4o} Ajuo adusbiaauod anoid |im am ybnoyl
‘suoijouny jo ssejo abue| e 10} 8619AUOD ||IM SBIISS JB1IN0S Y

uonsanp 1sii4 0} Jemsuy 1oys



"(seb1anuod sales
Jauno4 ay} moys 0} ybnous ou SiI SIY} INQ) pauljep-||om aJe
uoIdUN} SNONUIUOY 8sIMadald Aue JO SJUBIOIB0D JB81IN0S
ay] ‘e|qesbalul SI uoIdUN} SNONUIUOD 8sIMadald Aue aouIS <«
‘[ ‘8] uo snonunuood asimadsald
si (x),4 4 [g ‘B] uo yloows asimasald si (x); uoiouny <«
'[9 ‘8] renssyur auuly A1one uo snonuuod asimadald
1)1 )1 (00 ‘c0—) uo snonuuod asimadald s (X)/ uonouny <
"slagquinu [eals ‘aliuly 8Q ISNW SNONURUOD
9sIMa92a1d JO UoIIUI}ep By} Ul pauoljusw Sywi| 8y ]

syJeway



()4 = (—0)y = (+o)y
I Ajuo pue J1 9 1e snonuiuod si (x)/ uonoung

_0+X LOX

(—o)r=(x)y wy pue (+9);=(x); wy

aulap ‘[q ‘e] > o Aue Jo4

UONBION



T (x)4
m\wx = AXV&
g/eX = (x)9

X
n soox = (x)Y
Yoo = (x)g

I

1>5x>04 L—x | _ (x)%
0>X>ST—) X

75x>0 XW

= I
0>Xx>7-4 7 00

"0 < 7 dwos Jo} [7 “7—] uo Jaylvu Jo ‘snonunuod asimadald
‘yroows asimeoald si suonoun) BuIMOo||0) BY1 JO YoIym aulwiale(

so|dwex3



7>x>04
0>Xx>7—J

yum [77—] uo

yloows asimaosld pue snonunuod asimaoald si (x) 4 uonouny

1SxSo0H
0>X>7—4

(x)4

(£ 10 1) uoissnoasiq



1=0E1% = (1)

0 = (-0)

12— = (+19)%
T>X>04 |} _ (2
0>x>7-4 xmw = W
b=71 = (1%

- = (+0)¥

0 = (-0)¥

a = (+71-)9

ynm [7°7-] uo

yloows asimaoald pue snonunuod asimaoald si (x)g uonoun

QWXWOU: _,|X HAXka
0>X>T—J) X

(£ 0 g) uoissnasig



1s1x8 Jou sa0p (—0)% ey s1oN
X z e
—UIS— = (X
s s = (0%

"1sIx@ Jou saop (—0)€ aouls [7‘7—] uo yloows
asimaoald Jou snonuiuod asimaoald Jayliau si (x)€ uonouny
M_.mou = (x)¥y

(2 0 €) uoissnasig



1s1x@ Jou saop (—0)% reyl sloN
X X X
ZuwsZ — Zso0 = (x)7,
TusT -7 ()%

'[7 “7—] uo yloows
8sIMa9%a1d Jou Ing snonuiuod asimadald si (x)¥ uonouny
Mmou x=(x)%

(2 10 ) uoissnasig



"1S1X® Jou s80p (—0)7 1eyl 810N

Xg
& o — (¥

1771

uo yloows asimadald jou Ing snonunuod si (x)g uonouny
m\mx = Akvmk

(2 10 G) uoissnasig



‘[7“7—] uo yloows asimadald pue snonunuod si (x)% uonouny

g/0X = ()Y

(2 10 9) uoissnasig



"1SIX® Jou s80p (—0)% 1eyi 810N
NX

_.‘l = (x)4

"1sIxe J0u se0p (—0)4 1eyi aloN ‘[7 “7—] uo yioows
8sImada1d Jou snonuiuod asimadald Jayyau si (x)4 uonouny

(2 40 /) uoissnasig



‘Ox = x 1e Jybu pue Y| 8y} wo.y
J 10 sliwi| 8y} Jo abelane ay] 0] sabiaAU0D Sal1Ies Ja1IN04
ay1 ‘O = x 1e AununuoosIp ajgeaowsal Jjo dwnle sey J || «
"Ox = x uaym (%) 0} sebiaAuod
Sal118s Ja1in04 8y} usayl O = x e SNONUIUOD SI J J| <
S)yJeway

N

((=x)4 + (+x)4) F

anfeA ayj 0} x e 10j sabionuod (x)4 Jo S8lIas Ja1ino- ay}

uayy 7z pousd yum Ajjesiporiad (oo ‘oo—) o) papusixe [7 7]
[BAJB]UI BY} UO UOIjouUN) Yjoows asimeoald e si (x)J jey) awnssy
waloay |

waloay | dousablaAuo) 18|youig



"S8118S J1811n04 8y} Jo ydeib ay) yo1eys

(eu() - ug)soo 2R 2

mw+\| ~ (x)

sI uoneluasaidal salIas JalNo4 S|

XLy )uls ———
A v . I.:A_.

T>XS00 0 Wnc&

0>Xx>1—) X

uolouNy pauljep-asImadald ay) JepISuo)

a|dwex3]



|O.—\|

—460- ° °
1 - z €=
460

10k

()4

ydein



T:N mw

pulj 01 (x)J pue sausas JalNo4 8yl 8sn ‘g
‘[xx—] uo |x| = (x)/ 10} SBLIBS JBLINO BY] PUI-

a|dwex3g

"$81J8S 8U] WNS 0] PasN 8¢ ULd UOoIouN} 8y ‘uoouny
BWOS J0j SJUBIDI}80D I8N0 Jo dn apew SI S81I8s ajlulul Ue J|

sal18g e Jo wng ay) Buipul :uoneolddy



= Ix]

:S8118S J191In04

‘uaAd SIU Yl 0 B o\k o
= X XU )SOD X - = e
‘pposiu i (Lzu)/v— W p(xu) v 2

L
L =XPp X - = (4
P v @

"uolouUNy UBAS Ue SI | x| = (x)/ uonoung

uonn|os



b=y
e [

xﬁ_.lv 0
pulj 0} (x)J pue salias Jalin04 ay} 8sn '€
"(x)4 10} S81I8S JB1IN0H 8y} Jo ydeib ayl yoweys 'z
‘[x‘x—] uo (x)/ Jo} SBLIBS JBLINOH BYI PUI{ "|
LSX>0H L
0=xJl 0 = (x)/ uonouny sy} JepISUO)H
0>X>2L—y |—

sal18g e Jo wng ay) Buipul :uoneolddy



L=u
(x(1 — ug))uss T‘F:N < S =0

:S8119S J1o1IN04

.cm>®w::_o
‘pposiup (wu)/y
Ly

((xu)sod — EM =

L

0
XP (XU )uis — =
o ( v;\m

0 L—
w(aus [ 2xp s [ =
L 0 -

sy [T = v
"uoljouny ppo ue si (x)/ uonouny

uonn|os



G
uo (x); o1 abIBAUOD SBLIBS JBLIN0H 8y} SB0P Aym :UoKiSaNP

T8
()

ydein



&I

N
I
SN

‘Nw — ()

/L =x197

selleg ay} buiwwng



0¢=N —
GL=N —  x -
0l=N —
G=N —

swng |enJed



X T T T T T
90
L0
0¢=N — 80
GL=N —
60
0L=N —

MSIA pajlele(d



‘uouswouayd sqqin) ay} o uoljeue|dxa ue dUIINO ||IM S\ <«
"(Juswiiadxa A8JJ0\-UOSBYDIN SYl JO UOSIBYDIN 'Y
Haq|y Buipnjour) 31 paiapisuod pey sisyio ybnoys ‘sqaio

pJe|IIM Yeisor Aq paulejdxa Ajjeonjewaylew 1silj Sem )| «

‘uouawouayd sqqiv sy} pajeod si Aunuuoosip dwnl
B JBSU S8118S Ja1IN04 B JO swns |eied sy}l JO uone|1osO <«

uouswouayd sqqlo



"opIs puey-1ybu 8yl uo BjNwW.Io} wns-o}-1onpoud e asn

=u

(x(1 —ug))soo x uis N w = (x)Ns(xuis)
N

L=Uu
(1 —ug)soa (= (s
N

‘0 = x Jeau (x)Ns
10 ydelb ay} ul ewixew ay} 81eo0| ued juswnbie sninojed v

L=u
| —ug —~ x
(x(1 —ug))us ——="{ = = (x)Ns
LS
Se S8118s JaN04 8y} Jo wns [eied yyy 8yl sjousq

wns [enJed



Ce ook ¢ N
F-N2e L = w oy Q\Enx

aJe (L Q) ulI slequinu [BoRLIO By}
snyL "0 = (xnz)uis 1 Aluo pue j o = (x)Ns usyr & > x >0
hA

X uis — —
(xn2)ur -

L=u
((x(} —u)g)uis — (xug)uis) MW z =
N

L=u

xus (x(1 —ug))so> = (Ns(xus)
N

SJaquINp [eonLD



‘wnwixew [eoo| e s (Ng/x)Ns sandwi siy|

n = () (M)

vsoo — = A%v A%c_mvi%v

N¥ L i) A% mouv

L

"0 = X 0] 1S8S0[0 Jaquinu [eoNLID 8y ‘(Ng)/L = x 197
pl
(N2)s0> v (x)s (x uis) + (x)Ns(x 509)

(xN2)uss z = (x)Ns(x uis)

"BWIUIW 1O BWIXBW 8JE Slaquinu [BOI}14O
By} Jayloym auiwIalep 0} 1S9] dAlleAlI8q puodas ay) Ajddy

¢ BWIUIN 10 BWIXBIN



X
xus T = (x)4 pue ‘(N2)/x(1L —ug) =m ‘N/x =XV
YIM WNS UUBWASIY B SI UOIBLWWNS 8y} 9pISuUl W.s) 8yl :jJeway

ZA NZ vsmk:l&v%k _
v \(L-ug)) = Nz e
L=u

A NZ vsmkzrl&vmwk _
yL—-ug)) Nz e

L=u
N2 I —ug L (NC
() =2 X5 = ()

WNWIXep\ |20 10 anjep



F<6LIL =

&2

(X)4 yoyM J0} ,Q < X UB SI BIOY} SO1I8S JSLINO
8y} Ul papnjoul aJe swia] Auew moy Jajew ou sny} :yJeway

(=

6L L =
x Ofu
xnx:_m \N N
L=u
NZ 1(} —Ug) — L XN NZ\ yo. 6N
uis wi = Ns wi
T:va NZ NN ! A v !

WNS uuewaly Jo Jwi



‘(x)4 o1 Ajwaopun ab.1aAu0D J0U
saop 1l (x)/ 01 asimpulod sabiaAu0D Sa1Ias JaliNo4 8yl 9)Iyp

o0—U

'S 3 xdoy ()4 wy = (x))

Aq pauiep 4 01

S uo asimputod abiaauod o) pres si F 2 {Y} usy] \g DS > x
yoea Joj sabiaauod FZ{(x)Y} senjea jo eousnbas ay) pue g
urewIOpP UO paulep suonouny Jo sousnbas e si F 2 {Y} esoddng
uonuyeq

90UdbIBAUOY) WLIOJIUMN "SA BSIMIUIO



‘Ajwaoyun sabisAuod swns [eied Jo
aouanbas sy JI Ajwiojiun seblaAu0d S8laSs aliuljul Ue :jJewdy

‘d 2 X ||e Jojpue N O U |e Jo}

U > [(x)4 — (x)4]
o0—U
pue 0 = 4> wi|
yoiym Joy H2{us} siequinu [eas aaisod jo sousnbas
B SisIxa a1ay) papiaoid g uo J 0} Ajuiojiun sabiaauod
@ urewop uo paulap "2{Y} suonouny jo sousnbas y
uonmuieQ

aouabianuon wiopun



Xxg-8@ —
X xp-® —
Xxp-8 —
Xxz-8 —

X 8 —

ol

80

90

14!

[4Y

(o0l =a

uo 0 = (x)4 o1 Ajwioyun sebieauoo FX{,,_a,x} eousnbeg

uopessn|||



‘NS u eIy > (x)4 = |(0)4 — (x)4| eours
0 < X Joy Ajwuioyiun (x)4 < (x)Y suonouny Jo aouanbas ay] «

oo<—U
‘0 ="Y> wi Jeyisjou

pue ,_8 =Y1910s ‘0 < X |[BJOJ ,_8 = (1)U > (X)% >0
1Byl SMOUS 1S8] dAllBAD( 1SII4 9y «
"0 = (x)4 suyeq "0 < x |[e 4o} 8simuiod Q < (x)4 snys
‘O<X|elJoQ= % om%__: = (x)Yy om_ﬂc a|ny S,[elldoH.| A9 «
u

"0 < X PUB N 2 U 0}, 9yX = (X)¥ 197 <

uoneasne



F>X>04 0
0} [} ‘0] uo esimjuiod sebisauod F2{,x} eousenbag

‘Ajwioyiun ab1aAu0D J0U SB0p INq b= W = (x)4

(€ 40 |) so|dwex3



‘wJojiun jou sI 8ouablaAuod ay}
pUB 00 <— U SB ( <~ jx snyipue g < Ys — | < x JapIsuo) «
L>Ux > :\FAS — 1) eyl yons Ux sisixa
8J8Yl N 2 U [ J0y 8I0jeI8y] “[[lemse | >,/ (Y2 — |) >0
SNyl pue N S U [[e 40} | > U5 — | > () Jey} 810N <

‘NDU|BIOf L >U >
o
awINSSE AY[elousb J0 SSOf INOUNM "0 = U> Wil Jeys

yons siaquinu [eaJ aAlIsod Jo 8ouanbas Aue aq FX{Y3} 107 «
I > x> 0Joyasmpuiod (x)f X

o0<—U

0S ‘| = | ©“Ywi ‘os|y "0 = ,x wi uay} (10l > x 197 «

uoneasne



"L >q >0 Aue oy [q 0]
uo 0 = (x)4 o1 Ajwoyun sebieauod H2{, x} sousnbaes sy

(€ 40 2) so|dwex3



‘woyun
S1 90UabIaAU0D BY1 8oUBH g > X > 0 |[B 40} U3 > |0 — x|
‘Aqusjeainbs 1o ‘g > x > 0 ||e 10} , > ,X 1eyl SION <«
oo—u
'0="Y> wi usyl ‘N > u |e o} ,q =" 8uyeqg «
1T>9>x>0
[[e 40} asimuiod ( +— ,x d|dwexs snoinaid syl Ul Sy «

uoneasne



X—
X

‘Ajwiojiun jou Inq
L=u
01 (| ‘1 —) uo asimuiod sabianuod :XN Salles alluljul 8y |

o0

= (x)}

(€ 40 ¢) so|dwex3



"woyiun Jou sI 8ouabiaAu09 8] 0S

. X — | —bx
00 = wiy =
LN X
X—1 X—1 |-rex — X
B w = (X)) — CONg| wy
et 001 G|
lopIsuo) «
"(9ousbianuod asimiuiod sanoid siyl)
X—1 X—1 ﬁ X—1 _8Tz 00N
= |- == ———| wi =N wy
" F X (N
‘I >x> |— Aue o4 <«
Xl
.Fl‘vnzx+...+mx+xnﬁxv>¢
X T

SI salIas 8y} Jo wns [ened YN 8y <«
uoneaiisne



L=u L=u
gl xyea0p (x)n = ((x)n"<

‘wue) Ag wus) seles ay)

Bunenualayip Aq paulelqo ag ued aAleALIBp 8yl pue [q ‘B]

uo ajgenualayip si (x)n wns ay} usyl ‘[q ‘8] uo Ajwioyun
sabianuod (x)4n V27 pue sisixa (x)Un ‘u yoes Jo} §| «

xp (x)Un Qm\w =xp | (x)un w Qm\ =xp (x)n Qm\

pue ‘[q ‘e] uo s|qesbaiul si (x)n
wns ay} uay} ‘[g ‘8] uo sjgelbaiul si (x)Un ‘u yoes Jo} J| <«
‘[ ‘8] uo snonunuod si (x)n
wns 8y} uayl ‘[q ‘e] uo snonunuod si (x)Un ‘u yoes 1o} §| «
‘[g ‘8] uo (x)n

|=u
wns s} 0} Ajwiopun sabianuod (x)Un “W salles ay) esoddng

aouabianuon wioyun Aq paniasaid saiadoid



1=u
‘lg ‘e] uo Ajwioyun sebisauoo (x)¥n N uay] ‘sebloAuoo
1=u
Un MW pue [q ‘e] > x e oy Yn > |(x)Un| Jeyl yons Yy sequunu
eAljebau-uou e S| 8lay] u yoea 1o} ey} asoddns pue [q ‘e]
[BAIBJUI UB UO paulyap Suonouny Jo seles e aq (x)un Y 17 {17
waloay |

‘Ajwoyun sabiaAuod salias alluljul ue Jayleym Buluiwiaiep
JO SuBaW JUdIUBAUOD B sapiAoid waloay) Buimol|oy ay |

1S8] -/ SSBJISIBIBNN



A 2 X [[e 4o} Ajwiojiun sabiaAuod salas syl uayl ‘seblaauod

ur—
U
e

pue ¥ > X |le Joy & S |(xu)so |3 eouIg

|=u
"(00 ‘00—) uo Ajwioyiun sabiaAuod (xu)sod % N eyl moys

a|dwex3]



61— | :SesIolex] «
L'€-9°€ SUOI08S pedy «

YJOMSWOH



