111D/ OJpuessSa|Vy + 23llayniN ueAes
SiIsAjeue jeuolldoung :T dwedD Ujlein



‘(papuswwodaJd Alybiy) ulwo-H pue AocJobow|oM AQ ,SISAleuy
|e9y AJ101DNpOoJlul,, WoJl Ajlldewlid dwoD S1da2U0D puk suolllullap ay | .
$19sgNns asuaq G
2INSEOIN P
9JU3bJBAUOD °E
sooeds J1UIdIN 2

sooeds uolldound T

PaqIIdSap 99 ||IM S1d22U0D
DUIMO||O) 9l ,'©SJN0D 2yl 1noybnouyl pasn a9 [|IMm
1eyl SIsAjeue |euollouny ul S1daduod MalAaJ Al4alug O] |Jeob

ouwid a2yl 1noqvy



sooeds 1J9q|IH

saseq pue Alljeuoboylrio

sooeds ueaplon3

PO1ISIADIL DDUDBIDAUOD

sooeds Jeaul| JO SWJIOU-IWSS pue SWION
S|euollouny Jesul

sooeds JeaulT

sooeds oulaw 10edwo)

sooeds dulaw 9319|dwo)

sooeds a|gesedas

el

Al

el

k!

‘1T

OT



sJoquinu abJae| Jo meT
suolleldadx3]
SOAI1BALIDP |EeuOIlDUNS
wJojsuedl Jalno-

suolilouny eljed

'0c

o)

31

LT

OT



iSNONUIIUOD
AJ1UBSS9D3U 10U 248 € pue g ul suolldun) ayl 1eyl 910N

[ ‘D] |eAIDIUI BYT Ul 3|geub
-91Ul 9Jenbs suoI1duNy panjeA-|eaJ ||e Jo 18s ay3l ‘[q‘D]¢T *¢

‘[q ‘P] 1eAJDIUI DY Ul B|geubalul SI dN|eA 91N|0S
-ge 9SOYM SuOol1duny panjea-jeal [|e 10 19s ayl ‘[Q‘P]tT ‘¢

‘[q ‘v] 1eAs91UI BYT Ul
SUOI1DUNY SNONUIIUOD pPanjeA-|ead ||e 4O 13S aul ‘[9‘P]D T

so|dwe
-X3 -"1ulod e se JO 1ybnoyl =g ued a23eds syl ul uolldouny
yoe -‘suolldun) JO spew 2o2eds e sl 9deds uollduny vy

20eds uoljdun



(zR)d + (A‘x)d > (= ‘x)d :Ajenbaul s|buen] "¢

(zh)d = (fi‘x)d g

=z 0= (f'z)d 1

:S91149doud 224yl buimol|ol
2yl sey yolym x > fi‘z jje Jos pauyep (fi‘x)d uoouny |eal
‘DAI1BDDUUOU ‘pan|eA-2|buls B ‘d douelSIp B pue X 2oeds
e 40 Builsisuod (d°x) Jied e juesaw S| 22eds dLIlDW e Ag

20eds JlI1oN



"w @oeds Jllsw ayl SI

=2
NA@@ — ') MW = (fi‘x)d

9oUe1SIP Y3IM Staquinu |ead JOo

AQRT.. n._”.\dv —

so|dNl-u PaJapJo || JO 189S Y| ‘T

RR=l 2oeds Jllaw 3yl Si

_a, — .&_ = (fi‘x)d

2JUel1SIP YiiM Siequinu |ead ||je 1O 19SS oyl T

sojdwex3



‘((x)ld (x)cd)d £ ((x)<d ‘(x)1d)d

D1119WWAS 10U S| 9OUBBUBAIP Y | "9oeds dlu3aw e J0u S|

x)ld
Maw&c_\ — ((z)2d ‘() d)d

92OUBDIDAIP
19191971-32eq|INM YIM saljisusp Alljiqeqoud ||e JO 39S sy L

xp(x)td

‘(A1) %7 @oeds d1u3dW Y3 SI

(@2 = @0 [ N = (@@

OOUEB1SIP YHM
oo > RBA&VWN\

e1J91140 2yl BUIAJSIIBS SUOIIdUNY ||e JO 18S 9y |



XO«—U

0 = (%x‘x)d wi|

441 T O}
SobJoAuO0D {U¥x} 2N < u ypum Ux sjuiod |je suieiuod (x)°0
1eyl yons >N Jobaqul ue SI a4ayl 0 < 2 Aue UdAID “Jobajul
ule1ad e woJy buiuels ¥x siuiod ||e suleiuod x 1o (x)°0
pooyJoqyblau AJSAD JI § 5  1Uulod e 01 SObJOAUOD § 2oeds
oW e ul tur e Cx ‘e = {Yx} sjuiod JO 2ouUanbos vy

(0x)°0 pajousp ‘Ox Jo pooyloqybiau-3
ue pajjed aq |Im Oz Js1usd yiim > sniped Jo alsyds usdo uy

'pasod 4 > (x‘0x)d
uado 4 > A&no&.vq

UDIYM J0OJ M 2  squlod
JO 19S 2yl SI § 2o0eds dulIBW e ul aJayds pasold/usdo uy

922U3bJoAUO0D



‘20eds
ulr uoilbaJs e JO uollduUNy dAI3EBIUUOU B JO |eubalul oyl (€
0 aoeds e o (H)A sawnjoA syt (¢

V 1uswbas aull e Jo (V)1 uibusl ayL (T
1d22U0D 9yl JO UOISUDIXD

leanljeu e si| 57 19s e 1o (/)7 ainseaw a2yl JO 1dadU0d 9y

‘24nseaw ayl s (x)a
wp(2)d (@) A [ — @ap(E @A |

WwJoJ 9yl JO S|eabajul 23S ||IM M 3SIN0D 2yl 1noybnouy |

91NSEo N



"2JNSeawW anbsaga] 9yl SI 1
94Nsesaw 9y | "JUdbBbJISAUOD AjP1INjosge SI Sa119s a2yl paplno.d

{ufi = () f 'y 2@ o} =Yy

SYETII

u

(v )avhi
Allauenb syl uesw am

-

ap (@)f [
P910UdP Y 19S 2l JOA0 [ JO |eabalul sanbsagoa] oyl Aq uayL

e tUf - CCAHCTA

Son|eA 12ullsip Auew Ajgejunod ueyl aiow ou bumyel
(24nseaw 211Ul} Sey 11) uollduny a|gesnsesaw-1 e aq f 197

2inseawl aNbsago]



0T 8 9 14 4 0 ¢~ - o- 8- Ol-

'S9|bueldaJ paJ 2yl Japun eale 2yl dn bulppe Aq

wp(2)f |

|eaba1ul 9yl 21ndwod ued IAA

jeabojul anbsago]



"9SUSS UUBWIBIY 9Y] Ul 1SIXd 10U S20p
9SIMJBU1O O

=

leuoljes si 2 41 T
se paulep M < [T 0] : £ ulm

0

ﬁéﬁ\

|eJba3ul 3yl ‘sny_L ‘SIyl soxe|al A|SNOIA
-2Jd UMOUS WOJ) anbsagaT] 2yl ‘suolldoun] snonuiluod 3SIM
-923I1d JO SNONUIZUOD 34INbaJ 9SUSS uuewaly ayl ul sjeabalu]

v (ia)f < =ap(@)f |

‘so|bueldal ||ews Ajjewisaliuljul
JO winNs ajluljul ue 1o 1wl 4O 1eyil Ssi uollinlul syl -|jesbajul
uuewsaly 9yl Sl |esba3lul 2yl JO WJOJ uollIpeJ] aJow ay |

jedbojul uuewaly



"uoI1duUNy UOIINQIIASIP DAITRINWIND Byl 01 puodsaliod pInoOm
da usay -rp(x)d Ajisusp Alljigeqoud e si dap Jo sjdwexs uy

dap @)p [

|eaba3ul anbsaga] ayl SI yoiym

@ar @7 [

AQ
pajouap S| £ uollduny e Jo |eabalul safl|e11S-oanbsaga ay |

a1 ginseaw Safo11S-anbsaga] ayl
JO uoildouny bullessusab syl payed si 4 (9 ‘] 1uiod AisnAs
1€ 143] 3yl woJl Snonuiluod sI 4 asoddns pue [q ‘D] |eAsd1ul
P9SO|D B UO paulep uolldun) Bulseasdapuou e aq 4 197

jeabojul saNe11S-onNbsago]



'V 4O 84Nnso[2> 3yl pa||ed
SI V' AQ pa10ousp ¥ 19S e JO sjulod 10e3uod || JO 18S 9y |

'Y/ JO Jul0d UO ]1SEe3| 1B SulelUOD T JO pooyloqyblau AJISAS
JI M DV 18S e Jo juiod 310e3u02 e paj|ed sI M O T julod vy

g =

31 M Ul BSUSP BIoUMAISAS B4 O3 Ples S| 7 Jejndied Ul Y
19sgns =@yl JO 24NSOID 9yl SV " OV 11 g ul asuap =g 0]

ples sI 7 " 2oeds Jlilaw e JO sooedsqgns og g pue y 197

oSuod



"2WDYDS uollewixoidde Aue Jo Ajuadoud
pa4Isap e sI <77 ul asusap S| 1eyl aoeds sIsayilodAy vy 910N

*CrT Ul 9SUSp SI

1=
(*z — ) 37% HW = (z)f

suolduny ayl
usyl uolldound siseg |eipey 91lulyop aAIlIsod e 29 3 1971 ¢

‘[9 ‘P],D ul asuap
SI S1U3ID1JJ90D |euolled YilIMm sjelluouA|jod ||e JO 189S 9yl ¢

'DUI| |eaJ @yl Ul @suap SI squlod |euolled |je JO @S 9yl T

sojdwex3



'9SUSP SJ8UMAIBAS SI S| S|euolles Jo 18s ayl
pue s|eaJs syl 4O 19sgns 9|geiunod e S| siaquinu |euolle.
JO 18S 9yl 92UIS 3|qeJedas S| siequinu |eaJs JO 18S dy | g

il
-eJedas ||e aJe [q‘D]pH pue ‘[q‘D]CT ‘M ‘7ol s@oeds oyl T

so|dwex3

'19SQNS 9SUSP SJ9YMAIDAD
2|ge1unod e sey 1l J1 a|qesedas aq 01 pies S| aoeds dljaw Y

olgqeaedos



‘a|dwexa4alunod e ybnouyl usss aq ued ‘pesalsul
‘939|dW0D JouU S| ¢H eyl -939|dwod aJe 7 pue ‘T ‘D

‘22eds oyl ul jJulod e 01 abUdAUOD
Sodouonbas |ejuswepuny || 4l 939|dWOD S| 2oeds JllsW VY

2> ()0 PN < w pue up

3eyl yons
NE 0 < 2A JI jequswepuny s “f suollduni Jo aouanbas vy

ssoua)1o|dwo)d



Hw“wotﬁl
ov“wﬁ|%_ﬁ|¥|®i

1971 "¢D JO dulsW |yl ul
® UOI1DUNS SNONUIIUOD B 01 SBHBJISAUOD “P 1Byl swnsse pue

I>1>u/t N1
u/T>1>u/T— 3 1w = ()4
u/1T—>1>1— 4 I—

(" ‘Z ‘T = u) suoi1duN} 10 22UaNbas syl JBPISUOD

¢ JO ssoudlo|dwodu]



'¢H JO Dl3BW Byl Ul ¢ 0]
9DJSAUOD J0uueD Y ‘pawinsse 1eym 01 AJeajuod ‘suolassy |

0w ()9~ D [

9ABY 9M OO «— U JOJ 9|IYyM ‘sSnonulluod
10U SI (2)f asnedaq ‘OAI11ISOd AJ1D1J1S SI WJIS1 "S'Y’| 93Uyl MON

n (w0~ 0o [ ) o (wie-on [ ) = . (- ) [ )

‘Alaea|d

("11u02) ¢H Jo ssoudlv|dwodul



1=1
(fx — ) 37% MW = (z)/

suollouny Jo adeds ayl uolid|dwod ayl s <7
usyl uolldund siseg |eipey a1ulyap dAI3Isod e 9q ¥ 1971 'C

‘Sloguwinu jeuollel JO 2oeds
92Ul JO uoI19|dwod 2yl SI siagwnu |eaJs JO 92eds 9yl T

so|dwex3

oo = o

pue M DO M JI M JO uonadwod e pa|ed s o 9oeds
D1139W 939|dWO0D B ‘M 9JNSO|D YIIM o 90eds dLIdW B USAID

20keds Ju111ow e Jo uonvjdwo)d



‘0 < 2 ||e JOJ 18u-> 31lul} e sey aoeds 1oedwod v

‘popunoqg Ajjeiol
9Q 01 pIeS SI Jy usyl 0 < 2 AISA® JOJ 12uU-3 91Ul e sey
JU 9soddns M D Jy 19SdgNns e pue M 92eds J113dW B UDAID

2 > (p‘x)d
1eyl yons y > » julod sUO0 1sed| 1e Sl 249yl ‘4 S T AIDAD
JOJ JI 3 D JA/ 19S B J0J J2u-2> ue 2 01 pIeS SI [ D V 189S e
usay_ “Jaquinu aAllIsod Aue 3 pue 22eds dlilsaw e g o 197

'219/dWOD
pue papunoq Ajje1o1 si 1l 441 dedwod Ssi 2oeds Jllow Y

sodeds 1oedwo)D



Coee ﬁA... ﬁo noﬁ.—“ nov — N@ nA...ﬁo ﬁon.—”v — H@

sjulod
92Ul JOpPISUOD ‘poapunoqg Ajjelol 10u 1ng poapunoq Si

T=u
T_” e MH N
©e)

JUIBJISUOD YlIMm <) ul X aiayds 31un
9y °Ssoeds |euolsuswip-231iuljul JoJ anJl 10u SI SIYyl ‘g

'® 40 18U-g/5u)
91IUlL & WOoJ4L S9gND 9]111] 9yl JO S9211DA 92U "2 Yibudj
JO S9pPIS yim saqgnoiadAy Jajjews oilul agndoitadAy siyl
uoilizied ued spA (O 29gndJadAy SWOS Ul pauleluod Sl
JAU uUayl papunoqg sI o DO JA/ I ‘SSaupspunog 031 jule
-AIND2 S| SSaupapunoq |e10l ‘,d ‘@oeds-u uesplon3g Ul T

sojdwex3



14l

T

1eyl yons u asooyd ‘0 < 3
Aue UDAID "19S papunog A|je1031 |euolsusawip-alluljul ue
1O 9|dwexa ue sI eqno 148q|iH 9yl p3l|ed | 189S ay
C

> [va] St > e 1 > [T
! !

C
— >
5

.. 1—uC

sallljenbaul ayl
BuiAysizes ¢ up (" Uz flz) = = sjulod Jo 19s Byl 99 L
1971 ‘papunog A||e101 agAew saoeds |[euoisuswIp-23iuliu]

/e >0

UlIM Jou-> 91lUl} B DABY JOUuuRD X OS g/ SI OM] Aue
USaM1a(q SoUelSIP 3yl 1Ng X UO 3l squlod 8say | "0.4dZ
9Je SJ3Ul0 ||& pue auo S| %2 JO 91BUIPJIOO0D Ul-U 3U] 3J9YyM



ued (- ‘Ux - flx) = T J0109A JNO ‘BSed Siyl ul "1pedwod
S| Aljelrusuodxa Aedap 1eyl sanjeAusabls aAI3ISOod 1O J9(
-Wwinu a1ulul ue yum 37 |sudsy e Ag paonpul SHMY ay.L

‘92eds-u ul 19S papunog e SiI 11 92UlIS papuno(g
Ajle101 st (1) A4siies eyl [ ul siulod ||e 4O 1| 39S ay.L
u=2 T+u=y

NN Lasd B e | = (@)
2 H O oo
usy_L
A._”v .A...ﬁOﬁOS&HT:nHHv — %&

1ulod a2yl a3el1oxosse || SI

A.. (U Coee ﬁ._”Hv — T

quiod yoses yiim pue



‘T 0] 9SO|D
AjlueJligle apew aq ued ydiym adeds-u papunog e ul
ANV A... ﬁo ﬁo n\:\aﬁ... n.—”.\\ﬁv — V_AM@

1ulod
B 92NPOoJlul ued oM pue agnd 14aq|IH 2yl 01 snobojeue
9sed 3yl aAey oM 0S (,_u)O = ¥ 1eyl Moux oM pue

U _QH_ oz > _N&_ ‘Tl > _._”H_

papuUNOQg g 01 WJIOU SHMY 2yl 40} MON " JO SJ0l
-D9AUSBIS 3Y3] ‘suolldouny SiIseq S}l JO SWJUS] Ul Ud31UM 3¢



‘snonuijuodinbs pue papunoqg Ajwaojiun Si
¢ 1eyl si [q ‘D] ul 10edwod (AIPAIlelad) 99 01 [q ‘'p] |eAsd1Uul
POSO|D B U0 paulJop Suolldung snonulijuod JO ¢ Allwe) e
JOJ UOITIPUOD 1UBIDIYJNS puk AJBSSDDdU Yy :WSJ0dY] S,B|IDZIY

' D¢ ||e pue [9'D] S AT || JO4
> > |(fi)g — ()¢
soldwl ¢ > |fi — x| 1eY1 YoNs Q0 < ¢ SISIXd 249yl 0 < 2
UDAID Aue 10J JO snonuijuosinba SI ¢ suolldouny JO ¢ Ajllwuel v
'® D¢ ||e pue [q'P] > T ||e U104
3 > [(2)¢]
0 < 3 404 4l papunoq AjwJdojiun aq 01 ples si

[Q ‘D] |BAID1UI PBSOID B UO pPauUIdP ¢ SUOIIDUNS 1O & Allwel v

A1INuuUod pue ssauldedwod



0 = (z—) 4+ = A&juedoud 2yl yum

7 D T— JUSWID Ue SISIXD 249yl 7 2 « AJdAd 404 (p)

T2

l|e JOJ T = 0+ T YDIYM J0J SISIXD 77 S 0 Iuswld uy (2)

(Aunnjeposse) (2 +fi) +z =24 (4 ) (q)

(AIn3einwwiod) =+ A =Ffi+x (e)

eyl

yons fi pue  Jo wns ayl pa||ed 7 3 A+ x ul JuswWd|D
pPJIYyl B aulwialap Alpnbiun 7 3 Afx sjuswa|d OM] AUy T

:pa1JSI1eS 248 SWoIXe 2244l BUuIMO|
-|10J 2yl JI @2eds aeaul] e sI ‘2 fifr squswdle JO T 189S WV

20eds Jeoul



fio 4+ o = (A 4 x)0(q)
zg + @0 = (g 4 ©) ()
SME| 9AIINQIIISIP OM]1 MOJ|OJ uolledijdijinw pue uoilIppy '€

xr=2x1 (Q)

(zo)g = (zg)o (B)

1eyl yons 1onpoud syl pIojied 7 > o Juswd|e ue aulw
-1919p Aonbiun 77 > T Juswd|e2 Aue pue © Joqunu Auy ‘¢



([)£Lo = (f©)£ :SNOSUSBOWOH T

T36f neuoy )L+ ()L =06+ )L @appy T

soll4adoud oMl BuiMmo||0)
93] Salysiies ‘7 2oeds Jeaul| e UO paulidp |euollduny Jesul| v

M4 L

anjea-|eas e o}
uolduny Jayloue sdew 31eyl uoilduny e si ‘o« ‘|euoilduny v

jeuoljduny Jeaul



92Ul SI |euollduUN} Jeaul| Jayloue :|jeuollduni uollen|enl

|leuollduny Jeaul| e s
wp(2)d(@)f [ = (@)L
q

|eJbalul ay |

leuollouny Jeaul| e s

1=
o T = (z)L
u

Usy_L "y Ul JusWSld paxly e oq (Yo ‘Tn) = pue
‘(U - flx) = x SQUBWIBID YlIM ddeds-uU |ead e 9q o 197

sojdwex3



‘'SHMY 241 J0 Aluadoud buionpoudad ayl Aldwis si siy_L
W=D =101

SHXA
B Ul |QUJ3¥ 21IulJop 2AI131SOd B :jeuolldoun) uollenjeAnd ¥

ap(r— @)e(@)f [ = ()T
q
US11IUM 99 Ued UDIUAA
0 = ()T

uolduny ellep d2eliq



"WJOU B JO peal1Sul WJIoUlwdS e sey aoeds ayl uayl
0= /44 0= |f]l 1de2xa palsiies aJe suoilpuod (e Ji ‘910N

1A ol = {4l €

B+ WA > N6+ Sl 2

=5 o0=|fll pueo<||f] 1

d >0 pue N ObOYA
441 wiou e si || - || uoirouny aAlleBBUUOU Y paUIEP SI WJoU
e yadiym ul N 9oeds (JO1DDA) Jeaull e S| 90eds pawiou v

2oeds pawlIoN



(Y b)Y+ (6°f)d > (yf)d ¢

(D)= (64)d ¢

b=fpr0= (b)) 1

N DY ‘b fA 1eyl ajoN

N =6l = (6%f)d

Se pauljop g ued oW
J0 ‘b pue [ usamiaqg d aouelsip ayl ‘N 92eds pswliou e uj

2oeds pawou e ul sasuelsip bulnsean



"D se pajousp s! [q'P]D ‘DIBW SIYT YUAA
Q>7>D
(1) F — (Db] xew = (64f)d
Se paJnseaw usyl SI SuolI1duUN) OM] UdaMlag 2oUrlSIp ay L
Q>7>D

@S xew = [|f]
bululyep Ag paysiigelss g ued [q‘P],H Ul WIOU V

suolldunj snonuipuod :ajdwex3



17 se pajousp s| [qP]TT Ou1dW Syl YA
D
WO = @8l [ =649
Se poaJnsesw usayl Sl suoljdun) OM]l UuooMlo(d =20oUelSIP 9ay_|L

wJl [ =11

buluilep Ag paysiigeiss aq ued [q‘P]lT Ul WIOU V

(‘quod) sojdwex3



‘AloAI11D9dsaa ¢ pue
¢H se psjousp ade [qP]<7 pue [¢‘D]SH ‘DUIBW SIUL YUAA
D
w((Df = @) [ | =64

c/1
SOWO029d MOU SUOIIDUN} OM] UdDM1SQ 2ouUelsIp ay L

iumﬁ\ = [I41]

c/1

Bululyap Aq paysi|gelss aq ued [q ‘p]<T pue [q ‘P]<H Ul wWJIoU VY

("7u02) sojdwiex3



T OO+4+«—u

0= ((z)f — (z)*f)dns wi

431 Ajwoy
-lun J uolldun) e 01 abJSAUOD “f suollduny JO @ouUsnbss vy

OO—4<«—U

0={<[(@f = @)z wy

0 < 2A 441 2anseawl
ul / uolloun) e 01 abudAUOD Y[ suolldoun) JO 2@ouanbas vy

00—+ U

(x)f = (=) wi
J11 9I9UYMAIDND
3sowje [ uoiduny e 01 abJaAU0D “f suolldouny JO @ouanbas vy

PO1ISINDSA 9DU3DJIONAUOD



‘'adnseaw Ul 3dU3b
-J9AUOD Sal|dwl YdIYM 3DUDDISAUOD aloyMAiIans Jsowlle e

.24nseaWw Ul 32U3b
-J9AUO0D salldwi yoiym () uesw syl ul 92UabISAUOD
salidwi ysiym (€7) uesw o1leapenb syl ul 92UdDISAUOD e

saldwil
(1)) ©2UBBJISAUOD WLIOJIUN S|BAJIDIUI POPUNOQ 1O 9SED 3yl Ul

92U9bhIONAUO0D
JO sodA] Jud.43]JIp usamlog diysuolie|oy



‘Tr7 3 f 18yl aouay pue
. Vv |4
“Tflly =<t NS ot 1f) [ =aplfl [ ="

oARY
oM <7 3 f uolloun) AJISAS J10J 9SNedag ueaw a9yl Ul 2DUdDJIdDA
~u0d saljdwi uesw dleapenb ayl ul 8dusbIsAUOD ‘' = “T||6]|
leyl pue <7 03 sbuojeq T = b uollduny ayl eyl pulw ul
buidosM 'V UIPIM JO |[BAJDIUI papunog B JSA0 <77 JapISuod)

13D SI 9DUDDIDA
-Uu02 JO 9dA]1 JBY10 ||e saljdwl 92UdbJaAUO0D WwJolliun 1ey |

922U3bIDAUO0D
JO SsodA] Jud.43]JIp uoaomilod diysuolie|oy



'Pa1e21|dWOoD 2J0W 1BYMBWOS SI 9JNSeal Ul 92UsbISAUO0D
salldwi 92U3bJUSAUOD BJ9UYMAISAS 3sowle eyl jooud ay |

.ﬁmw\mvﬁm > @< |xDd

‘0 < 72 pue x ajgellen wopueld |eas Aue JoH

:Alljenbaul s,A9YsSAgayD ybnouyl uesw

941 Ul 22UdbJDAUO0D AQ pauIR1gO Sl aJ4nseaWwl Ul 92UsabidAU0D

2Jnseawl
Ul 92U3bJ2AU0D Ssaljdwil 922UabIoNUO0D AUy



'9SuUdS anbsSago] 9yl JO uuewsly ayl yiog ul
0
‘u e 4oy T = zp|(x)Yf]| H\

“J2onomMoH (0 = (©)Y
J0J 9 1snw uw Jsbie] 9yl ‘O 01 T 2yl J3SOID 9Yl) wJoiiun
10U SI 92U23bJSAUOD dDY3] 1yl pue uollduni snonuliluod e 10u
si “f yoes 1eyy 910N [T1°0] > = || Jo4 O «— ¥ Ales|Dd

wm_igwcpoo I:&
?\Hﬁovw& u [

od “f 191 [T ‘0] 1eAJa1UI BYT JBNO

ueaw (D1jeapenb) a2yl ul 223usabionuod Ajduwil
JOU SOOP IDUIBJIJIAUOD DIOYMAIDND JSow|Y



iz Aue J10J 36JISAUOD 10U S20pP 2OUaNbas swes ayl ‘JSAIMOH
‘ueaw d13eJpenb ayl ul pue ainsesaw ul Yyloq 0 01 SebISAUOD

u...ﬁﬂl_lﬁ.ﬁ_” h\m ﬁ._u|\~w@u\,...ﬁsw\ﬂn\~w«\vﬁ...hNNA\vaKvn..HH,\v
22UanNbas ayl Alues|d

asimisylo 0 | 7
USas gty T

19|
us T =1 pue g T = u AUSAS JoL [T D) |1BAID1Ul BYL JISAOD

ilje 1e as%uabionuod Ajldwi jou
SOO0p uedw 2ljedpenb syl ul 22uUsabidAU0)D



‘Al111geqoud
ur © 01 sabianuod *x =, m ‘D JUBISUOD DWOS JOJ 4 SO

-winu abae| JO me| Xeam ayl Salisiies aouanbas ay | Aj2Jns

u

1sow|e 2 01 sebJaAuod tx =) T ‘2 JUB1ISUOD BWOS JO4 41 SI9q

-wnu abJe| Jo me| buo.als syl salysiies vy ‘Iy aosuanbas vy

‘AdN1g
-egoJd Ul 22USbJSAUOD saljldwl Aj2JNns 1sow|e 3D2UsbJaAUOD

0=0<|X—“UDg>®°%wy ‘0<?2
AJOND J0J JiI X 01 A}ljigeqoad ul sabisAuod “g adusnbas v

T = (A« “)d J4 X 3|geueA wopues e 01 Ajaans 1sow|e
SObJDAUOD ¥ sa|gelleA wopued |eaJd JO 2ouanbas v "Alaans
jsowje uaddey 01 pies sI T A1lj1geqold yiim 1usns Auy

INEI IS
jsouwlje pue AlljigeqoJad ul 22UabJoNAUOD



(FHN= A

wJou ayl yiim paddinba
UsayM a2eds Jeaull pawJou e sSawodaq adeds ueapldng v

o=fmo=(f)pueo< (fY) €
(6 f)o=(b'fo) pue (yb6)4+ (y‘f)={Mb64+f) ¢
(6= (6)) T

d > pue g 2YbfA Jy 10npoud
10p e s (-°) uollduny panjeA |eas v “paulap st 1onpoud 10p
e yoiym ul i 2oeds (J0109A) Jeaull e S| 9oeds ueadpldng v

20keds ueopl|on3g



‘siIseq |ewJouoylo ue paj|ed s| wal
-SAS |ewouoylio 939|dwod v (7 9oeds sjoym auyi si {Px}
Buluieluod 2oedsqgns paso|d 1S9|jewsS ayl) 919|dwod S| 1l 4
siseq |euoboylio ue pajed si {Pxr} woalsAs |euoboyllo uy

g=m0 40] T = AQ&L@&V

g% u0) Q0 = AQ&S&.V
1l W331SAS |ewiiouoyllio ue pue

g # o a0y 0= (Jzox)

J1 WB1SAS Jeuoboylio ue aq 01 ples
S| /4 2oeds ueaplon3 e ul {Pr} SI0109A 0J49ZUOU JO 189S V

soseq pue SWwalsAs jeuoboymO



HHN/
L=t Y = ||A—2| = (fitx)d

N
8
i
AL
—
|

1]

2Je 3 Ul saouelsip pue
SWJOU bulpuodsallod 9y '9oeds-u uesaplion3g 196 am

1=1
Yily HW = (fi‘x)
u

se 10npoJd 10p 2yl auldp oM JI (Wh 't TA) = A
‘(U Tx) = x s9)dnl-u JO 135S 9yl ‘aoeds-u |eas e S| o T

sojdwex3



T=1
20 N = (fi‘x)
O

10npoJad 10p 2yl yim paddinbs
Uusaym a22eds uesapl|onNg |euoisuswip-a1iuljul ue SaW 029

=2 =1
Coee Coae 1 ¢ (3

00 > i ‘00> tr

o0 o0

@\-@C\s [ _A....Tgmun...nmbun._”gv
=h (Ut fCx ) = T squswvld yim <€) aoeds oy

o Ul SISeq |[BWJOUOYLIO UB WIOJ

A._“T..LO“O“OV — Uy
AO?...“OT_”ﬁOv — )
AOT...“OﬁOT_”v — To

SJ0109A By |



‘9oeds uesplong Jo ajdwexa Jayioue si
D
ZOUOT I

10onpoud 10p 2yl yim paddinbas [q ‘D] uo
SUOI1DUNS SNONUIIUOD ||B 10 BuIlsSISuoD [q ‘P]¢H adeds oyl '€

'soseq 9Say3l JO Jaquinu a3luljul ue aJe aiayl

("'1°0°0°0) = o
("'0o‘t'0°0) = €3
("‘o‘0°1°0) = ¢3
(‘o‘0'0°1) = T

SJ01D09A JO SISISU0D <7 ul siseq |ewJIouoyIo 1sa|dwis ay |



D —q D —q
uIs
puLg ULy
suol1ouny JO 13S BUIMO||O) BY3 SI

20eds SIyl ul saseq |euoboylio JO ajdwexs juelioduwl Uy

.A...nNn.—” ”:v mou ﬁ.—”



'sooeds 149q|IH JO sajdwexs aJe ¢ pue <)
‘leuoisuswip-a1iuisul st g (Ajjessusab) v

(19sgns
9SUSP DJ9YMAISAS 9|geIUNOD B Suleluod) a|qeledsas S| [ €

|16 — [l = (6°f)d o1urow 03 309dsas yim 939|1dwod S| H ¢
1onpoud Jejeds e yiim paddinbs aoeds uespliiong e st [ T

UdIym Jot = b °f squswald JO I 19S e S| 9deds 1aq|IH YV

‘leuoisuswip-aliuljul Ajjeiausb pue ‘sjgeledss
‘919/dwioo S| 1eyl a2oeds uespliong e si ao3eds 1494|IH V

2J2eds 119q|IH



'uoIINgIISIp B 1N |euollduny e 1ou sl (2)9 syl

‘2 UOI1eDO| D1yIDads ayy 1e S
JO @njeA ayl uo Ajuo 1ng ‘£ uolduny aJiaus ayl uo puadsp
10U S90pP 11 8snedaq 93esauabap S| |euolIduUNy SIYY 18yl 910N

Df =[flo

‘(Jeuoildouny uollen|eAs ue) 2 uoiledo| ayl ie D> f
1O 9Nn|eA 9y3] SuiniaJ YdIyMm |BuolIlduUNn) ayl JopISUOD MOU IAA

uonouny ¢ ay.l



‘T =1(1)¢ M\

1eyl Aem e ydns ul 0 = 7 1B an|eA alluljul sayel pue
0 =~ 7 JOJ SBYSIUBA 1BY] uoI11duNny e se (2)¢ JO Mulyl ued auo
‘(D¢ Il seaeyaq 1eyl (€7 ul) SISIXe uolduNy AJeuipio ON

G- [ =) = o

Se U3]1lUM 30 Ued [eUOIIDUN) SwWes ay |

(*3uod) uonouny ¢ By



'SNoNuUIlUoD sI f asnedaq
3 p«>

(DS =sp(s)f — |

>+ T
SOAID SIYl 4 JO uoniulep Ag

—f 0«3

sp(3—8)7u4(s)f |
JIWI| 9Y3] JOPISUOD ‘eade 1iun JO as|nd Jejnbueldal e si
9
(G-Dn—-mn) = (2)74

]I ‘gidwexa 104 °"suolldunl AleuipJo
1O 2ouU9anbas e JO 1wl 9yl Se u23sS 2g ued uolldun) ¢ ay_L

(*3u0d) uonouny ¢ Ay



P () [ E= (@)

ot T
Se wiiojsued 4alino- asdaAul 9yl ybnoayl paulelqo aq
ued [ uoiouny jeuibuo ayl (x)f 10 1US1UOD uOllBWIOLUI
941l 10 uoljejussaidal e se Jo ybnoyl aq ued [ 14 dylL

xO—

ap,o 0 () [ = (o) = (@)1«

co-+

se pauljep (m)f uoildouny panjea xs|dwod ayl
S| Tr7 S [ uolldouny panjeA |BaJ B JO widojsued | 4a14no- ay_|

w.iaojsueld] Jo1noH



()|

(m)eq(m) by
uMp
()T uP
(™) (™)
(Om — ™)t
30w.ﬁ|®A3vhN
(m—)fre
(™)

)%

0

)

)

r s8¢0 ¢

1p(L + D (L), oMo|\
(=YY [

(D (36-)
utP

(DS up

wo3hwﬁwv,\

(O1—1)f

(1)

(D).

(a0)f

soljiodouad



<120

<190

180

™M

’ = M
(ro)uisg ()
asimpylo g pue v >1>0— N1 = (S

JUIS =2yl pue XOqg =y_|

soll1odouad



410
420

—€0

40
<490

490
—480

490
T

480
42T

60

V
|
|

.@ﬁ\msql W (™)
m— O

\8)
|

ueissneo) ay_|

soljiodouad



450

490

4,0

80

.N3MWN@ — ()
_w_dlw = S

suollINgulsip Ayosoned pue ueldejde] ay L

sal1jiodouad



m3\NI — _.&._ °

o/~ (Mer == ()1 o

((0m — m)9 — (0m 4+ m)Q)ul <= (TOM)UIS e

((Om 4+ m)e + (0m —m)@)r <= (29m)S0d e

I < (z)9 o

oABY oM ‘Dldwexs JO4 "9SusaS uollnglilsip ayl
Ul paullap 99 ued wJojsuel] Jaldlno4 ayl ‘aJed anp UlIAA

9SU3S uoIlNQLIISIP 92yl Ul wiojsued] J4914no-



)l =@l [

oot/ 1 oo+
1eyl Sa1e31s e|nwJoy s,|eassied ‘psbueysun f JOo wliou ayl
SOARD| WJojsuel] Ja1inoH 3yl ‘s|qeabalul asenbs os|e s f JI

ejNnWL.IOJ S,|endasied



fg— = (0)f > |2 = (2)f

mft— (M)ox = (M) = (2)n=(2)} o

(0 — )9 — (90 + )@Y ur = (M)f = (@om)us = (z)/f »
(0 + @) + (9 — M)g)x = (M) = (20m)s00 = (x)f o
1= (")) <= (@)9 = (2)/ o

SUOIINQIISIP
puUe SUOI1DUNS BWOS JO SWJIOJSUBI] JS1UIN0- 34 BUIMO||0) 3y |

suonnquisip
pue suoljdounj Jo swojsueld] J911Nno



‘(uolrenbs |ellusiajlip € 10 UOIIN|OS
9Ul Se puno4 g 01 Sey uollduny umoudun ayl se) paJsinb
-9J S| da1s Joylini e ‘uolldunl umoudmun syl JO SSAIIBALIDP
29Ul UO Spuadap |euolldun) ayl JI ‘|euolldun) ayl Jo oA/l
-eAIIBP 3Yl 049Z 01 |enbs bulllas AQ paulel1qo ©g ued |euoll
-OunjJ e JO wnuwiulw ayl ‘sninojed pJepuels yiim Abojeue ug

uoI}eI13UDIDJJIP Jeuoi}duny



5 =w(s—nemps [ =

ot [floa
w6 i) = [{1d 31 ‘B1dwiexs
104 'S UOI1BD0| 9yl UO Spuadoap SAIIBALIBP 29Ul 1BYl 910N
. Y oo — (s)fa
[(Dfld = [(s—Deu+ D fle — [floa

paulyep s! [f]d |euollduny e Jo SAITRALISP BY_L

uoIle1luaIa4Ip |euoildun-



A g|qelnen
oyl 01 129dsaJ) ylim DAl11eAlIDp |ellued 2yl 01 spuodssaiod
uolloun) ¢ @yl AQ ul 1ybnouqg uolledo| ayl uo adusapuadap
oyl °f uoninoduny aJ413ud 9yl uo spuadep o ‘00 «— N J0H

AZHV.\.“Z&; _ANHV.\»“N.\. .AHHV.\.” H.\; YUlIM

AZA\Q..LN,\QHM\QZA_U — Zn_v

so|gellen A/ JO uOlIlduNnyt ayl JO OO «— A JOJ 1wl 9yl se Jo
1ybnoyaz =q ued [f]d |euoizouns oyl 1eyl si uollulep Siyl
pulysaqg uollinjul dy | ‘Nz =q pue Tx =D ‘Y « [q‘D] . [ 197

uoninjuj



0= (s)fa
floa
uollenbs ayl 01 uoIIN|OS uoIIdUNY Byl se paulelqo si [f]od
[euollouny e JO wnuwiuiw ayl ‘snindjed Adeuiplao 01 Ajejiwiis
s)fa  )fa
Wfa [flea

Aldwis s aAieAusp ayl ‘(DS = [fle 4

(s —1e=

("3u02) uoIijeinlualdyiip jeuoildun



M — ¢ . X uollouny s|geisnsesw e sl
9|gelieA wopued e pue adeds Alljigeqold e si (4 ‘g ‘5) 0S

T = (35)d Uim g uo . ainseaw Ayjjiqeqoud e (g

g Syl |1ed ||,.oM ‘TS 40 s19sgns 10 eugable-o e (g

S SIU |1BD ||,9M ‘woJ) sanjeA ayl medp 01 1s e (T

:SbUlIY]l 994Ul pa2u NOA s|gellen

WOpUBJ B dUIDP O] " ~ 3 d|JBILIBA LUOPUEBI B UDAID 948 AN

So|gelieN wopuey



(3T — I = (3)en

Sl (3)z© @lgeleA wopueld ayl Jo aduelien ayl Aejlwis

AP3 \ =33

S| UOI1L1D2dXd 3yl J ~ 3 9|gBIIBA WOpPULL B UDAID

suoljeldodx3



.NZ'ETN m_
4 T

Sol|duwll wWaJoay L Wi |edjusd 8yl 2 « 97 JI

T 1
Z~ -7 =
5 NH
salldwi ysiym

JIBAN
-1 Hp

:S91E1S WLaJ0ay | HWIT [BJUL) 9Ul O© «— Oj ]I

(T0)N
E@EE@T_ﬁqéé N 7 o@T__w

SN S||191 sJaquinu abJe| JO me| ay L

sioquinu abJe| JOo me



