
& .B<AHFE;MD8C@A* 0FID;B8><D

Jpioxvmwgli yrh qekixmwgli Kiphiv wmrh mr h}reqmwglir 0~imxefl"erkmkir1 Xm5
xyexmsrir kiosttipx6 Imi Yexwegli4 heww imr ~imxpmgl ziv"erhivpmgliw Rekrix5
jiph imr ~imxpmgl ziv"erhivpmgliw ipioxvmwgliw Kiph yrh imr ~imxpmgl ziv"erhivpmgliw
ipioxvmwgliw Kiph imr ~imxpmgl ziv"erhivpmgliw Rekrixjiph mrhy~mivx4 {mvh mr hir
Re|{ippkpimglyrkir ivjewwx6 Nr imriv wxexmsr"evir Xmxyexmsr4 hmi hyvgl

@*0E< m1

@m
D / yrh

@-0E< m1

@m
D /

gleveoxivmwmivx mwx4 witevmivir hmi Re|{ippkpimglyrkir mr hmi fmwliv hmwoyxmiv5
xir X"ex~i zsr Im!ivirxmepkpimglyrkir j"yv hmi wxexmsr"evir Kiphiv6

Imi Fyjfivimxyrk hiv Re|{ippkpimglyrkir fikmrrx qmx hiv Imwoywwmsr
hiv i|tivmqirxippir Lvyrhpeki hiv Jpioxvsh}reqmo4 hiq Nrhyoxmsrwkiwix~
0Pet6 >6916 Jmri [evmerxi hmiwiw Liwix~iw irxwtvmglx pix~xpmgl imriv hiv zmiv
Re|{ippkpimglyrkir4 hmi mr Pet6 >6:4 eyj hiv Gewmw imriv Fvkyqirxexmsr4 hmi
eyj O6H6 Re|{ipp ~yv"ygokilx4 ~yweqqirkiwxippx {ivhir6 Iiv tl}wmoepmwgli
Lilepx hmiwiv Lpimglyrkir {mvh mr ~{im 0rmglx imkirw qevomivxir1 Ffwglrmx5
xir zsvkiwxippx6 Imi lsqskirir shiv jvimir Re|{ippkpimglyrkir 0~ywx"erhmk
j"yv Weyqkifmixi4 mr hirir oimri Vyippir {mi ~imxpmgl ziv"erhivpmgli Qehyrkir
yrh Xxv"sqi zsvlerhir wmrh1 irxwtviglir \ippirkpimglyrkir6 Iivir Q"swyrk
fiwglvimfx hmi Fywfvimxyrk zsr ipioxvsqekrixmwglir \ippir 0Pet6 >6;16 Imi
Q"swyrk hiv mrlsqskirir shiv zsppwx"erhmkir Re|{ippkpimglyrkir mwx j"yv hmi
Kveki regl hiv Jv~iykyrk zsr ipioxvsqekrixmwglir \ippir hyvgl ~imxpmgl
ziv"erhivpmgli Qehyrkir yrh Xxv"sqi4 hiq Xirhivtvsfpiq4 kijvekx6 Fpw [sv5
wterr {mvh mr Pet6 >6< hiv Jrivkmi5 yrh hiv Nqtypwwex~ hiv Jpioxvsh}reqmo
hmwoyxmivx6 Imi ipioxvsqekrixmwglir Kiphiv xverwtsvxmivir Jrivkmi yrh Nq5
typw6 Jmri "sosrsqmwgli Ksvqypmivyrk hiw Xirhivtvsfpiqw ivjsvhivx hmi Gi5
xveglxyrk zsr ipioxvsqekrixmwglir Usxirxmepir 0Pet6 >6=14 hmi ~yv Q"swyrk hiv
mrlsqskirir \ippirkpimglyrk 0Pet6 >6>1 liverki~skir {ivhir6 Fr{irhyr5
kir hiv Jpioxvsh}reqmo4 {mi ~6G6 hmi Imwoywwmsr zsr stxmwglir Uvsfpiqir
shiv hmi Ksvqypmivyrk hiv \mvoyrkw{imwi imriw Yverwjsvqexsvw4 ixg6 "rhix
qer mr Pet6 ?6
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/)* :SJYPXOTSWMKWKX^K

Imi Nrhyoxmsrwkiwix~i4 hmi ef 9@;9 zsr Rmgleip Kevehe} yrxivwyglx {yv5
hir4 lefir {iwirxpmgl ~yv Gikv"yrhyrk hiv Jpioxvsh}reqmo fimkixvekir6 Imi
Jpioxvsh}reqmo wipfwx {yvhi4 regl imrmkir [svevfimxir "yfiv hmi Jvoirrxrmw5
wi Kevehe}/w4 zsr Oeqiw Hpevo Re|{ipp( ivevfimxix6

Nr hiq jspkirhir Ffwglrmxx {ivhir hmi Nrhyoxmsrwkiwix~i ivp"eyxivx4 hmi
hmi Jv~iykyrk imriw ~imxefl"erkmkir ipioxvmwglir Kiphiw hyvgl imr ~imxpmgl
ziv"erhivpmgliw Rekrixjiph fiwglvimfir6 Fywkilirh zsr hir i|tivmqirxippir
Jvkifrmwwir4 {mvh qmx Mmpji hiw Kiphfikvm!iw imri efwxveoxivi Kewwyrk ki5
{srrir6 Jmr Fwtiox4 hiv fim hiv Nrhyoxmsr eyjxvmxx4 mwx hmi W"ygo{mvoyrk hiw
ipioxvmwglir Kiphiw eyj hew iv~iykirhi Rekrixjiph4 hiv wmgl mr hiv Xipfwxmr5
hyoxmsr zsr Xxvsqwglpimjir shiv zsr Xtypir "ey)ivx6

5.0.0 LQaYQ]cU] TUb >QaQTQhbSXU] ?UbUciUb

Imi Lvyrhi|tivmqirxi ~yv Nrhyoxmsr pewwir wmgl mr hiv jspkirhir \imwi ~y5
weqqirjewwirB Jmr Rekrixjiph kvimjx hyvgl imri Xxvsqwglpimji 0Fff6 >69e16
"Frhivx wmgl hew Rekrixjiph mr hiv ^imx4 ws "rhix qer4 heww mr hiv Xglpimji
imr ~imxefl"erkmkiv Xxvsq mrhy~mivx {mvh

*0m1 !/ cBJORLPML0m1 ;

Imi "Frhivyrk hiw Rekrixjiphiw oerr qer irx{ihiv ivvimglir4 mrhiq qer
imrir Uivqerirxqekrixir fi{ikx shiv hew Rekrixjiph imriv Xtypi "yfiv hir
Xtypirwxvsq zevmmivx6 Fpw [evmerxir oerr qer hmi Xglpimji eygl mr imriq mrls5
qskirir Rekrixjiph fi{ikir4 wmi mr imriq 0lsqskirir1 Rekrixjiph hvilir
shiv hmi Ksvq hiv Xglpimji qmx hiv ^imx "erhivr6 Rer fisfeglxix fim eppir
[evmerxir ifirjeppw imrir mrhy~mivxir Xxvsq mr hiv Xglpimji6

Imi [mipjepx hiv R"skpmgloimxir oerr qer ~yweqqirjewwir4 {irr qer hir
qekrixmwglir Kpyww hyvgl hmi Xglpimji fixveglxix

580m1 D

MM
7

*0E< m1 " T= ;

Nr nihiq hiv K"eppi {mvh hiv qekrixmwgli Kpyww ki"erhivx4 yrh ~{ev mrhiq qer
hew Kiph *4 hmi Xglpimjir#"egli F shiv hir \mroip ~{mwglir hiq Kiph * yrh
hiq mr"rmxiwmqepir Kp"egliripiqirx T= zevmmivx6 Rer oerr hew Jvkifrmw hiv
Nrhyoxmsrwzivwygli wsqmx mr hiv Ksvq wglvimfir

cPTK0m1 D !e* h
hm
580m1 0e* ? 81 ; 0>691

Iew [sv~imglir eyj hiv viglxir Ximxi irxwtvmglx hiv DU]ibSXU] IUWU[6 Imiwi
fiwekxB Imi mr hiq Nrhyoxmsrwtvs~iww iv~iykxir Xxv"sqi wmrh ws kivmglxix4 heww
mlv Rekrixjiph wmgl hiv "Frhivyrk hiw mrhy~mivirhir Kiphiw {mhivwix~x6
$ 7><; fk abjYboh ]Fvk^jf`^i Veblov lc qeb Gib`qolj^dkbqf` Hfbia]2 _bwfberkdp3
tbfpb wrp^jjbkc^ppbka fk abj 7>=9 bop`efbkbk ]Vob^qfpb lk Gib`qof`fqv ^ka O^3
dkbqfpj] 4
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mr hiv irxkikirkiwix~xir Wmglxyrk4 ws {"yvhi hiv Rekrix fim hiq qmrmqep5
wxir Frwxs) mr hmi Xglpimji ki~skir6 Rer {"yvhi qiglermwgli Jrivkmi slri
Pswxireyj{erh ki{mrrir6

Zq hmi Uvstsvxmsrepmx"exwosrwxerxi e* ~y hmwoyxmivir4 kilx qer qmx Tlq/w
Liwix~ 0X6 9>84 0=6?11 zsr hiq mrhy~mivxir Xxvsq ~y imriv Fywweki "yfiv hmi
mrhy~mivxi Xterryrk "yfiv

UPTK0m1 D R cPTK0m1 D !0e*R1 h
hm
580m1

shiv

UPTK0m1 D !ePTK h
hm
580m1 0Kevehe}kiwix~4 ivwxi Kewwyrk1 ; 0>6:1

Imiw mwx hmi Ksvq hiw >QaQTQhbSXU] ?UbUciUb4 hmi mr hiv tveoxmwglir
Fr{irhyrk r"yx~pmgl mwx6 Imi mrhy~mivxi Xterryrk o"srrxi qer qiwwir4 mrhiq
qer hmi Xglpimji "s!rix yrh imr [spxqixiv erwglpmi)x6 ^yv Kiwxpikyrk hiv
Psrwxerxir ePTK mwx imri oyv~i Imqirwmsrwfixveglxyrk eywvimglirh)6 Nq XN
X}wxiq ki{mrrx qer {ikir

_U a D

,
ok "q)

H " w)
-

yrh _58 a D

,
ok "q)

H " w
-

hmi Fyweki ePTK2B: D 96 Nq HLX X}wxiq ivkmfx wmgl qmx

_U a D

,
k(4) " gq(4)

w

-
yrh _58 a D

,
k(4) " gq*4)

w

-

j"yv hmi Re)imrlimx hiv Psrwxerxir _ePTK248Ba D w>gq ; Jw mwx hiw{i5
kir rmglx ziv{yrhivpmgl 0wmili eygl X6 :;>14 heww hmi Psrwxerxi hir \ivx

% Gfkb sliipqẑkafdbob Dbdozrkarkd czro afb Y^ei abo Mlkpq^kqbk #kabq j^k fk
Cke4 C4

Mmrxiv hmiwiv Wikip wxilx hiv Jrivkmiwex~6 Gi{ikx qer ~6G6 hir Ssvhtsp
imriw Uivqerirxqekrixir eyj imri ifiri Xglpimji ~y4 ws ~imkx hmi Rekrix5
jiph"erhivyrk 0kiq"e) Fff6 >69e1 regl pmrow6 Iew Rekrixjiph hiw mrhy~mivxir
Xxvsqiw *PTK qyww herr regl viglxw ~imkir yrh hiv Xxvsq qyww mr hiv erki5
hiyxixir \imwi #mi)ir 0Fff6 >69f16 \"evi hew mrhy~mivxi Kiph *PTK imr [ioxsv
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ePTK248B D 9>] lex6 Rer "rhix wsqmx4 heww hmi Psrwxerxi ePTK qmx hiv mr
Pet6 =6: imrkij"ylvxir Psrwxerxi eO mhirxmwgl mwx

ePTK ) eO ;

Imi tveoxmwgli Ksvq hiw Kevehe}kiwix~iw mwx imri hiv Lvyrhpekir hiv Jpio5
xvsxiglrmo6 Jmrmki Fr{irhyrkir {ivhir mr hiq jspkirhir Petmxip 0Pet6 ?6969
yrh ?696:1 zsvkiwxippx6

Jmri Ksvq hiw Kevehe}wglir Liwix~iw4 hmi j"yv hmi xlisvixmwgli Imwoywwmsr
erkiqiwwiriv mwx4 ivl"epx qer4 mrhiq qer hmi mrhy~mivxi Xterryrk hyvgl imr
Pyvzirmrxikvep "yfiv imr ipioxvmwgliw Kiph hevwxippx

UPTK0m1 D

I
;

-0E< m1 " TE ;

Imiwi Lpimglyrk fiwekx4 heww hmiwiw ipioxvmwgli Kiph rmglx {mvfipjvim mwx6 Jw
fi{mvox hir Qehyrkwxverwtsvx4 hiv ~y hiq Nrhyoxmsrwwxvsq j"ylvx6 Imi xlis5
vixmwgl r"yx~pmglivi Ksvq hiw Nrhyoxmsrwkiwix~iw 0>6:1 peyxixI

;

-0E< m1 " TE D !eO h

hm

MM
7$;%

*0E< m1 " T= ; 0>6;1

Iew Pyvzirmrxikvep mwx "yfiv hir Werh hiv Kp"egli ~y rilqir4 "yfiv hiv
hiv Kpyww ki"erhivx {mvh6 Imi Tvmirxmivyrkir hiv [ioxsvir TE yrh T= wmrh
regl hiv "yfpmglir Ffwtvegli 0Wiglxi Merhvikip1 eyjimrerhiv efkiwxmqqx
0Fff6 >6:16 Zq hmi [evmerxi 0>6;1 hiw Kevehe}kiwix~iw {imxiv ~y hmwoyxmivir4
efwxvelmivx qer zsr hmiwiv mqqiv rsgl er hiv Uve|mw svmirxmivxir Ksvq mr hiv
jspkirhir \imwi6 Rer fiqivox4 heww eygl slri hmi Iv"elxi4 mr hirir hew mr5
hy~mivxi \mvfipjiph wmgl hyvgl Xxvsq#yww fiqivofev qeglx4 hmiwi Lpimglyrk
k"ypxmk mwx6 Iew Tfiv#"eglirmrxikvep mwx herr "yfiv imri fipmifmki Kp"egli qmx
imriq @?LM?H Werh K ~y rilqir6 Xsqmx {mvox hmi ^imxefpimxyrk ryv eyj hew
* 5Kiph yrh qer oerr hmi viglxi Ximxi hmiwiv Lpimglyrk yqwglvimfirI

>

-0E< m1 " TE D !eO
MM
; $>%

@

@m
*0E< m1 " T= ;

Ksvqx qer rsgl hew Pyvzirmrxikvep qmx hiq Xex~ zsr Xxsoiw yq4 ws jspkxMM
; $>%

!#-0E< m1 " T= D !eO
MM
; $>%

@

@m
*0E< m1 " T= ;

 df

 dr

.11# *#&# \rj H^o^a^vdbpbqw2 84 H^pprkd



<47 Kkarhqflkpdbpbqwb 87=

Rmx hiq Fvkyqirx4 heww F 0K1 fim jiwxiq Werh fipmifmk {"elpfev mwx4 ivl"epx
qer imri >C!?K?HMC?FF? /IKG hiw Kevehe}wglir Liwix~iw

!#-0E< m1 D !eO @
@m
*0E< m1 0Kevehe}kiwix~4 ~{imxi Kewwyrk1 ; 0>6<1

Imiwi Lpimglyrk fiwglvimfx hir XeglzivlepxB Jmr ~imxpmgl ziv"erhivpmgliw * 5
Kiph iv~iykx imr ipioxvmwgliw \mvfipjiph6 K"yv wxexmsr"evi Rekrixjiphiv ivl"epx
qer {mihiv \mvfipjvimlimx

@B

@m
D / !/ !#-0E1 D / ;

Imi Kveki4 sf hmiwi Ffwxveoxmsr osvviox mwx4 qyww nihsgl "yfivtv"yjx {ivhir6
Imi imrjeglir Nrhyoxmsrwi|tivmqirxi qmx Xxvsqwglpimjir pewwir hmiwi Nrxiv5
tvixexmsr ~y4 fi{imwir wmi nihsgl rmglx imrhiyxmk6 Imi Psvvioxlimx hiv Ff5
wxveoxmsr ivkmfx wmgl mq Jrhi!iox hyvgl hir Jvjspk hiv Re|{ippkpimglyrkir6
[sv imriv hixemppmivxivir Imwoywwmsr hmiwiw zsppwx"erhmkir Xex~iw zsr Lvyrh5
kpimglyrkir hiv Jpioxvsh}reqmo wmrh4 eyj hiv Gewmw hiv tveoxmwglir Ksvq
hiw Kevehe}wglir Liwix~iw4 rsgl imrmki Giqivoyrkir ~y hiq Gikvm! hiv
Xipfwxmrhyoxmsr ~y rsxmivir6

5.0.1 JU[Rbc- d]T MUSXbU[Y]TdZcY^]

Jmr Wmrkwxvsq c iv~iykx imr Rekrixjiph *4 hew hyvgl hmi Wmrk#"egli F wipfwx
kvimjx 0Fff6 >6;16 "Frhivx wmgl hiv Xxvsq qmx hiv ^imx4 ws "erhivx wmgl eygl
hew Rekrixjiph qmx hiv ^imx yrh hew ~imxpmgl ziv"erhivpmgli Rekrixjiph {mvox
tiv Nrhyoxmsr eyj hir Wmrkwxvsq ~yv"ygo6 Rer fi~imglrix hmiwir J!iox epw
JU[RbcY]TdZcY^]6

Zq hmi Xmxyexmsr uyerxmxexmz ~y jewwir4 fiviglrix qer hir qekrixmwglir
Kpyww hyvgl hmi Kp"egli F 4 mrhiq qer hew zsr c iv~iykxi Rekrixjiph qmx
hiv wxexmsr"evir Gmsx5Xezevx Ksvqip 0=69@1 erwix~x4 {sfim "yfiv hir 0kir"ykirh
h"yrrir1 Wmrk4 shiv eppkiqimr imri Xglpimji K4 ~y mrxikvmivir mwx

580m1 D

MM
;

*0E1 " T= D

.
eV

MM
;

I
>

TE* # 0E ! E*1
=E ! E*=* " T=

/
c0m1 D ( c0m1 ;

 B(t) i(t)

.11# *#'# Ubi_pqfkarhqflk
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Imi Psrwxerxi ( mwx mq Uvmr~mt fiviglirfev4 wmi l"erkx ryv zsr hiv Lisqixvmi
hiv Xglpimji ef6 Gi"rhix wmgl hmi Xglpimji mr imriq qekrixmwmivfevir Rexivmep4
ws mwx hiv Kpyww 58 mq Kepp hiv imrjeglwxir Rexivmepkpimglyrk hyvgl 0/581
~y ivwix~ir6

Jmri imrjeglivi Ievwxippyrk hiv Xmxyexmsr ki{mrrx qer4 {irr qer hew
Rekrixjiph hyvgl hew [ioxsvtsxirxmep ivwix~x*6 Jw jspkx herr qmx hiq Xex~
zsr Xxsoiw

580m1 D

MM
;

*0E< m1 " T= D

MM
;

0!#)0E< m11 " T= D

I
>

)0E< m1 " TE

yrh qmx hiv Gmsx5Xezevxjsvqip 0=6:?1 j"yv hew [ioxsvtsxirxmep hmi Wipexmsr

580m1 D eV

I
>

I
>"

TE " TE*
=E ! E*= c0m1 D ( c0m1 ;

Lilx qer qmx hmiwiv Ksvqip mr hew Kevehe}kiwix~ 0>6:1 imr4 ws jspkx

UPTK0m1 D !eO h580m1
hm

D !(eO h

hm
c0m1 D !L h

hm
c0m1 ; 0>6=1

Imi osrwxerxi Lv"s)i L4 hmi {elp{imwi hyvgl

L D eOeV

MM
;

I
>

TE* # 0E ! E*1
=E ! E*=* " T= D eOeV

I
>

I
>"

TE " TE*
=E ! E*= 0>6>1

kikifir mwx4 fi~imglrix qer epw hir JU[RbcY]TdZcY^]bZ^UÆiYU]cU]4 shiv
oyv~ hmi Xipfwxmrhyoxmsr6 Imi Jmrlimxir mr hir fimhir Re)w}wxiqir wmrh

_La48B D
wxexzspx

wxexeqt>w
D

w)

gq
;

Nq XN X}wxiq kmpx imri irxwtviglirhi Fywweki yrh iw mwx

_LaB: D
[

F>w
D 9Mirv} ;

Iiv Zqviglryrkwjeoxsv mwx 0mr kyxiv S"elivyrk1

_LaB: D
9

A
" 98(( _La48B ;

Mex qer h Xxvsqwglpimjir qmx hir Xxv"sqir c(0m1< c)0m1< ; ; ;4 ws iv~iykir
hmiwi Xxv"sqi mr hiv e 5xir Xglpimji imrir Kpyww

5T0m1 D

MM
; $T%

WL
U1(

_*U0EU< m1 " T=Ta D
I
>$T%

WL
U1(

_)U0EU< m1 " TETa ;

Oihi Xxvsqwglpimji mwx hiq Kpyww nihiv erhivir Xxvsqwglpimji eywkiwix~x6 K"yv
h"yrri Xxvsqwglpimjir oerr qer {mihivyq hmi Gmsx5Xezevxjsvq firyx~ir

& Kk M^m4 <48 tfoa dbwbfdq2 a^pp afb avk^jfp`eb Gotbfqborkd abo pq^qflkẑobk Tb3
i^qflk "/-0 A!#!/-0 afb Iibf`erkd "/-/ R0 A!#!/-/ R0 fpq4
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5T0m1 D
WL
U1(

eV

I
>$U%

I
>$T%

TE( " TE'
=E( ! E'= cU0m1 <

ws heww wmgl qmx hiq Nrhyoxmsrwkiwix~ j"yv hmi mr hiv e 5xir Xglpimji mrhy~mivxi
Xterryrk hmi Fywweki

UT0m1 D !
WL
U1(

LTU
hcU0m1

hm
0>6?1

ivkmfx6 Imi Lv"s)ir LTT irxwtviglir hiv sfir hmwoyxmivxir Xipfwxmrhyoxmsr6
Imi Lv"s)ir LTU 0f 5D e1 fi~imglrix qer epw MUSXbU[5 shiv ?UWU]Y]TdZcY-
^]bZ^UÆiYU]cU]6 Xmi wmrh 0imrjegli Rexivmepkpimglyrk mq kiweqxir Weyq
zsveywkiwix~x1 hyvgl

LTU D /eOeV

I
>$U%

I
>$T%

TE( " TE'
=E( ! E'= 0>6@1

~y fiviglrir6 T!irwmglxpmgl kmpx LTU D LUT6 Imi Giviglryrk hiv \iglwipmr5
hyoxmsr fivimxix oimri tvmr~mtmippir Xgl{mivmkoimxir4 he hiv Sirriv mr hmiwiv
Ksvqip rmglx wmrkyp"ev {mvh4 jeppw hmi Xglpimjir {slp kixvirrx wmrh6 K"yv hmi Gi5
viglryrk hiv Xipfwxmrhyoxmsr mwx {ikir hiv eyjxvixirhir Xmrkypevmx"ex [svwmglx
shiv imr epxivrexmziw [svkilir kifsxir6 Giryx~x qer ~6G6 hmi S"elivyrkwjsv5
qip j"yv hir Gixvek hiw lsqskirir Kiphiw mrrivlepf imriw Xspirsmhw 0wmili
Pet6 =6:1 qmx N \mrhyrkir4 hiv Q"erki f4 hiq Vyivwglrmxx F yrh imriq
qekrixmwmivxir Pivr

* D
<1/eVN

f
c0m1 <

ws ivl"epx qer {ikir 50m1 D B0m1F yrh UPTK0m1 D !NeO c50m1 hmi Xipfwxmr5
hyoxmsr

L D
<1/F

f
eOeVN

) ; 0>6A1

Imi Xipfwxmrhyoxmsr j"ylvx ~y [iv~"skivyrkwi!ioxir fimq Jmr5 yrh Fyw5
wglepxir zsr Xxvsqovimwir6 K"yv imrir Xxvsqovimw eyw imriv Xtypi 0L1 yrh
imriq \mhivwxerh 0R1 0Fff6 >6<e1 kmpx hmi Fywweki

UH D R c D UJ 3 UPTK ;

Imi Xterryrk UH er hiq \mhivwxerh irxwtvmglx hiv Xyqqi hiv erkipikxir
Xterryrk UJ yrh hiv Xtypirwterryrk UPTK6 Ieveyw ivkmfx wmgl hmi Im!ivir5
xmepkpimglyrk hiw Xxvsqovimwiw

L
hc0m1

hm
3Rc0m1 D UJ0m1 ; 0>6981

Nwx UJ D gsrwx6 0irxwtviglirh imriv kyx kipehirir Gexxivmi1 yrh kmpx j"yv hir
Jmrwglepxzsvkerk hmi Frjerkwfihmrkyrk c081 D 84 ws peyxix hmi Q"swyrk hmiwiv
imrjeglir pmrievir Im!ivirxmepkpimglyrk qmx osrwxerxir PsiÆ~mirxir
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U`e^iq_fia

 t

 i

a U  /R 

Uqoljsboi^rc

.11# *#(# Gfkp`e^iqslod^kd ^k bfkbj : 3= Uqoljhobfp

c0m1 D
UJ
R

*
9! 9 3

R

L
m3O0R)1

+
D('!!!!!!/ UJ

L
m ;

Iiv Xxvsq {"eglwx yrfikvir~x6 Imiwiw Jvkifrmw fikv"yrhix imri hiv Wikipr mq
tl}wmoepmwglir UveoxmoyqB Xglpmi)i rmi imr Liv"ex slri imrir 0shiv qmx imriq
kivmrkir1 mrrivir \mhivwxerh er imri Xterryrkwuyippi er6 Imi Jmkirwglejxir
zsr {imxivir \iglwipwxvsqovimwir {ivhir mr hir Fyjkefir fiwtvsglir6

/)+ 6OK =G\[KQQWINKS 9QKOINYSMKS

Jw mwx r"yx~pmgl4 qmx imriv ^yweqqirwxippyrk hiv Kiphkpimglyrkir j"yv hir wxe5
xmsr"evir Kepp ~y fikmrrir6 Frwglpmi)irh mwx hmi Kveki ~y fierx{svxir4 {ip5
gli Rshm"oexmsrir mq Kepp zsr ~imxpmgl ziv"erhivpmglir Xmxyexmsrir rsx{irhmk
wmrh6 K"yv hmi wxexmsr"evi ipioxvsqekrixmwgli \ipx {yvhir hmi jspkirhir Lpim5
glyrkir hmwoyxmivxB
091 Iew Hsypsqfkiwix~ mr Ley)jsvq

hmz,0E1 D <1eM 2`0E1 ! ",0E1 D <1eM 2`0E1 ;

Imi hmipioxvmwgli [ivwglmifyrk , {mvh hyvgl hmi [ivximpyrk hiv
{elvir Qehyrkir fiwxmqqx6

0:1 Iew Fqt%iviwgli Liwix~

vsx00E1 D <1eQ>`0E1 !#00E1 D <1eQ>`0E1 ;

Imi qekrixmwgli Kiphwx"evoi 0 {mvh hyvgl hmi {elvir 0wxexmsr"evir1
Xxv"sqi fiwxmqqx6

c0m1 D
UJ
R

(
9! i!$D4?%]

)
; 0>6991

Mmiv {mvh hiv [iv~"skivyrkwi!iox hiyxpmgl6 Iiv Xxvsq UJ>R {mvh ivwx regl
imriv ^imxziv~"skivyrk ivvimglx4 hmi hyvgl hew [ivl"epxrmw R>L fiwxmqqx mwx
0Fff6 >6<f16 [sr Nrxiviwwi mwx eygl hiv Lvir~jepp R/ 8 ; Nr hmiwiq Kepp mwx
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0;1 vsx-0E1 D / !#-0E1 D / ;

Iew wxexmsr"evi ipioxvmwgli Kiph - mwx {mvfipjvim6 Jw oerr hyvgl imr
Xoepevtsxirxmep hevkiwxippx {ivhir6

0<1 hmz*0E1 D 8 ! "*0E1 D / ;

Imi qekrixmwgli Nrhyoxmsr * mwx uyippirjvim6 Jw kmfx oimri
qekrixmwglir Qehyrkir6

Sifir hir Kiphkpimglyrkir mwx rsgl imr Xex~ zsr Lpimglyrkir4 hiv hmi
viepir4 qeovswostmwglir Kiphiv - yrh * qmx hir Mmpjwjiphivr , yrh 0

zivor"ytjx4 ~y fixveglxir

,0E1 D
eM
eN
-0E1 3 <1eM2 0E1

*0E1 D
eV
eQ
00E1 3 <1

eV
eO

1 0E1 ;

Imiwi Fywwekir wmrh fveyglfev4 {irr qer qmx imriq 0wmqtpir shiv viepmwxm5
wglivir1 Rshipp hmi Uspevmwexmsr shiv hmi Rekrixmwmivyrk 0h6l6 hmi Wiwtsrw
hiw Rexivmepw1 fiviglrix lex6 Nr hiv Uve|mw ivwix~x qer hmiwi qmovswostm5
wglir Wipexmsrir qimwx hyvgl hmi iqtmvmwglir Rexivmepkpimglyrkir 0imrjegli
Ksvq1

,0E1 D 8
eM
eN
-0E1 *0E1 D /

eV
eQ
00E1 ;

Mmr~y osqqx hmi Fywweki4 ~6G6 mr hiv hm!ivirxmippir Ksvq hiw Tlqwglir
Liwix~iw4 heww imr ipioxvmwgliw Kiph imrir Xxvsq#yww 0~6G6 mr Qimxivr shiv mr
imriq Upewqe1 fihmrkir oerr

>`0E1 D 3-0E1 ;

Nq wxexmsr"evir Kepp wmrh ipioxvmwgli yrh qekrixmwgli J!ioxi ryv "yfiv hir
Xxvsq#yww kiosttipx

!#00E1 D <1eQ3-0E1 ; 0>69:1

Imiwi Lpimglyrk ivkmfx wmgl4 {irr qer hew Tlqwgli Liwix~ mr hew Fqt%ivwgli
Liwix~ imrwix~x6 Nq h}reqmwglir Kepp pmikx imri ~yw"ex~pmgli Psttpyrk zsr
qekrixmwglir yrh ipioxvmwglir Kiphivr zsvB Jmr ~imxefl"erkmkiw Rekrixjiph
iv~iykx imr ipioxvmwgliw Kiph6 Imiwi Fywweki {mvh hyvgl hew Nrhyoxmsrwkiwix~
eywkihv"ygox

!#-0E< m1 D !eO @
@m
*0E< m1 ;

Iew Nrhyoxmsrwkiwix~ mwx imri Jv{imxivyrk hiv Fywweki "yfiv hmi \mvfipjvim5
limx hiw ipioxvmwglir Kiphiw4 hiv Fywweki 0;1 "yfiv wxexmsr"evi Kiphiv6

Imi Kveki peyxix wsqmxB \mi wmrh hmi Fywwekir 09140:1 yrh 0<1 ~y qshm"5
~mivir4 {irr ~imxefl"erkmki Ul"ersqiri zsvpmikirE
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09/1 Imi imrjeglwxi Rshm"oexmsr hiw Hsypsqfkiwix~iw {"evi

! ",0E< m1 D <1eM 2`0E< m1 ; 0>69;1

Frwxippi hiv wxexmsr"evir Qehyrkwzivximpyrk pmikx imri ~imxpmgl ziv"erhivpmgli
Qehyrkwzivximpyrk zsv6 Fpw Gimwtmip o"srrxi qer er imri lsqskir kipehiri
Pykip hiroir4 hmi fi{ikx {mvh6 Rer ivl"epx herr4 irxwtviglirh hiv sfmkir
Lpimglyrk4 imr ~imxpmgl ziv"erhivpmgliw , 5Kiph6 Fyj hiv erhivir Ximxi wxippx
imri fi{ikxi Qehyrk mq Fppkiqimrir imrir Xxvsq c0m1 hev6 Imiwiv zivyvweglx
imr Rekrixjiph6 K"yv hmi Giwglvimfyrk hiv Jv~iykyrk zsr Rekrixjiphivr mwx
nihsgl hew Fqt%iviwgli Liwix~ ~ywx"erhmk6 \irr qer epws ~yr"eglwx imrqep
ls!x4 heww hmi imrjeglwxi Rshm"oexmsr hiw Hsypsqfkiwix~iw eywvimglx4 j"eppx
hmi Meytxpewx hiv Imwoywwmsr eyj hew

0:/1 Fqt%iviwgli Liwix~6 Imi imrjeglwxi Rshm"oexmsr {"evi

!#00E< m1 D <1eQ>`0E< m1 ;

Imiwi Rshm"oexmsr mwx nihsgl4 {mi hew jspkirhi imrjegli Fvkyqirx ~imkx4 rmglx
eywvimglirh6 Gmphix qer hmi Imzivkir~ hmiwiv Lpimglyrk

! " 0!#00E< m11 D <1eQ! " >`0E< m1 <
ws "rhix qerB Imi pmroi Ximxi zivwgl{mrhix4 hirr j"yv nihiw hm!ivir~mivfevi
[ioxsvjiph mwx

! " 0!#00E< m11 D 8 ;

Imi viglxi Ximxi mwx {ikir hiv Psrxmrymx"exwkpimglyrk yrkpimgl Sypp

! " >`0E< m1 D !@2`0E< m1
@m

5D 8 ;

Iew Fqt%iviwgli Liwix~ 0:1 mwx ryv mq wxexmsr"evir Kepp 0@2`>@m D 81 imri
osrwmwxirxi Fywweki6 Imi imrjeglwxi h}reqmwgli Jv{imxivyrk mwx rmglx qmx
hiv Ksvhivyrk regl Qehyrkwivlepxyrk zivxv"ekpmgl6

Jmr Fyw{ik eyw hiq Impiqqe {yvhi 9@>= zsr O6H6 Re|{ipp zsvkiwglpe5
kir6 Re|{ippw Fvkyqirx oerr qer mr hiv jspkirhir \imwi ~yweqqirjewwirB
Imi Psrxmrymx"exwkpimglyrk oerr qer qmx hiq 0imrjegl iv{imxivxir1 Hsypsqf5
kiwix~ 0>69;1 mr hiv jspkirhir Ksvq osqfmrmivir

8 D! " >`0E< m1 3 @2`0E< m1

@m
D! " >`0E< m1 3 9

<1eM

@

@m
0! ",0E< m11

D! "
*
>`0E< m1 3

9

<1eM

@

@m
,0E< m1

+
D 8 ;

Jvwix~x qer ryr mr hiq Fqt%iviwglir Liwix~ hmi Xxvsqhmglxi hyvgl hir
Fywhvygo mr hiv Ppeqqiv4 ws ki{mrrx qer imri osrwmwxirxi Lpimglyrk

!#00E< m1 D <1eQ

*
>`0E< m1 3

9

<1eM

@

@m
,0E< m1

+
; 0>69<1
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Gim Imzivkir~fmphyrk ivkifir hmi pmroi {mi hmi viglxi Ximxi Sypp6 Nq wxexm5
sr"evir Kepp 0,0E< m1 / ,0E11 kilx hmiwi Lpimglyrk mr hew epxi Fqt%iviwgli
Liwix~ "yfiv6 Iiv ~yw"ex~pmgli Yivq fimrlepxix hmi FywwekiB Smglx ryv hmi
Xxvsqhmglxi4 wsrhivr eygl imr ipioxvmwgliw Kiph4 hew mq jvimir Weyq qmx hiv
^imx zevmmivx4 oerr imr qekrixmwgliw \mvfipjiph iv~iykir6 Ii"rmivx qer hmi
LUabSXYURd]Wbbca^\TYSXcU >_

>_0E< m1 D
9

<1eM

@

@m
,0E< m1 < 0>69=1

ws kmpx

!#00E< m1 D <1eQ 0>`0E< m1 3 >_0E< m11 ; 0>69>1

Jw mwx r"yx~pmgl 0he iw imr Pivrtyrox hiv Fvkyqirxexmsr hevwxippx14 hir "Zfiv5
kerk zsr hiv wxexmsr"evir ~y hiv h}reqmwglir Fqt%iviwglir Lpimglyrk rsgl
imrqep eyj imri erwgleypmglivi 0efiv "euymzepirxi1 \imwi ~y zspp~milir6 Rer
fixveglxix he~y imrir Xxvsqovimw eyw imriv \iglwipwxvsquyippi yrh imriv Pe5
te~mx"ex C 0Fff6 >6=e16 Nr hiq Ivelx #mi)x imr \iglwipwxvsq4 hir qer hyvgl
imri Xxvsqhmglxi >`0E< m1 hevwxippir oerr6 Imi Psrhirwexsvtpexxir {ivhir
tivmshmwgl yqkipehir6 Nr hiq ^{mwglirveyq i|mwxmivx imr ~imxpmgl ziv"erhiv5
pmgliw , 5Kiph6 Rer fixveglxix ryr hmi Nrxikvepjsvq hiw imrjegl iv{imxivxir
Fqt%iviwglir Liwix~iwI

>

00E< m1 " TE D <1eQ

MM
7$;%

>`0E< m1 " T= <

{sfim hmi PyvziK hmi ^ypimxyrk ~y hir Upexxir yqwglpmi)ir wspp 0Fff6 >6=f16
Imi \elp hiv Kp"egli F 0K1 mwx regl hiq Xxsoiwglir Ylisviq fipmifmk4 ws5
perki wmi K epw Werhoyvzi lex6 \"elpx qer hmi Kp"egli F(4 hyvgl hmi hmi
^ypimxyrk wx"s)x4 ws mwx eppiw mr TvhryrkMM

7#

>`0E< m1 " T= 5D 8 ;

!0" !1"

 w j

 C

 D(r)

Uqoljhobfp

 2 F

 1 F

 K

Codrjbkq^qflk

.11# *#)# O^utbiip Xbop`efb_rkdppqolj
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\irr qer nihsgl hmi qexliqexmwgl kpimgl{ivxmki Kp"egli F) firyx~x4 hmi
~{mwglir hir Psrhirwexsvtpexxir zivp"eyjx4 ws mwxMM

7$

>`0E< m1 " T= D 8 ;

Iiv zsr Re|{ipp zsvkiwglpekiri [ivwglmifyrkwwxvsq fvmrkx hmi Frkipikir5
limx mr Tvhryrk6 Rer oerr4 mq Xmrr hmiwiv tveoxmwglir [evmerxi4 hir Re|5
{ippwglir [ivwglmifyrkwwxvsq epw imri Ffwxveoxmsr zsr hiq xexw"eglpmglir
Xxvsq#yww eyj hir [ivwglmifyrkwwxvsq4 hiv hyvgl hew ipioxvmwgli Kiph ~{m5
wglir Upexxir iv~iykx {mvh4 ey!ewwir6

Imi Psrwiuyir~ir hmiwiv Rshm"oexmsrir wmrh {imxvimglirh6 Jmr \iglwip5
wxvsq mr imriq Qimxiv4 hiv hyvgl imr ipioxvmwgliw \iglwipjiph iv~iykx {mvh4
ivkmfx regl hiq 0iv{imxivxir1 Fqt%iviwglir Liwix~ imr ~imxpmgl ziv"erhivpmgliw
Rekrixjiph6 Imiwiw iv~iykx regl hiq Kevehe}kiwix~ imr ~imxpmgl ziv"erhivpm5
gliw ipioxvmwgliw\mvfipjiph6 Imiwiw iv~iykx regl hiq iv{imxivxir Fqt%iviwglir
Liwix~ imr {imxiviw* 5Kiph ixg6 Imiwi Pixxi zsr ~imxpmgl ziv"erhivpmglir- yrh
* 5Kiphivr4 hmi wmgl mr Weyq yrh ^imx eywfvimxix4 rirrx qer imri U[UZca^-
\QW]UcYbSXU MU[[U 0Fff6 >6>16

 i E  (t)

 B

 E

 B
.11# *#*# Ckabrqrkd bfkbo bibhqolj^dkbqfp`ebkYbiib

Nr hir Oelvir 9@@?7@@ osrrxi M6 Mivx~ hir i|tivmqirxippir Segl{imw
ivfvmrkir4 heww hmi Re|{ippwgli Ylisvmi osvviox mwx6 Imi Fywfvimxyrk yrh
Jv~iykyrk zsr ipioxvsqekrixmwgliv Xxvelpyrk {mvh hyvgl hmi imrjegli Jv5
{imxivyrk hiw Hsypsqfkiwix~iw yrh hmi zsr Re|{ipp zsvkiwglpekiri Jv{im5
xivyrk hiw Fqt%iviwglir Liwix~iw osvviox fiwglvmifir6

Imi Vyippirjvimlimx hiw * 5Kiphiw 0Fywweki 0<11 fpimfx eygl mq h}reqm5
wglir Kepp ivlepxir6 Fygl mr hiv Jpioxvsh}reqmo i|mwxmivir oimri qekrixm5
wglir Rsrstspi6

Imi ~yw"ex~pmglir Fywwekir "yfiv hmi Rexivmepviwtsrw wmrh yrxiv Zqwx"erhir
ifirjeppw ~y qshm"~mivir6 Rer oerr wmgl zsvwxippir4 heww hmi Uspevmwexmsr im5
riw Rexivmepw hiv [evmexmsr hiw ervikirhir Kiphiw rmglx jspkir oerr4 shiv
heww wmi eyj fiwxmqqxi Kviuyir~ir fiwsrhivw kyx erwtvmglx6

Imi Lvyrhkpimglyrkir hiv Jpioxvsh}reqmo4 hmi EQgfU[[W[UYSXd]WU]
peyxir wsqmx
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091 Hsypsqfkiwix~

! ",0E< m1 D <1eM 2`0E< m1

0:1 Fqt%ivikiwix~

!#00E< m1 D <1eQ>`0E< m1 3
eQ
eM

@,0E< m1

@m

0;1 Kevehe}kiwix~

!#-0E< m1 D !eO @*0E< m1

@m

0<1 Rekrixmwgli Vyippir

! "*0E< m1 D 8 ;

0>69?1

Imiwiv Xex~ zsr eglx Im!ivirxmepkpimglyrk kilx mr hiq wxexmsr"evir Lvir~5
jepp 0eppi Lv"s)ir wmrh ~imxyrefl"erkmk1 mr hmi Lpimglyrkir "yfiv4 hmi yrxiv hiv
"Zfivwglvmjx Jpioxvs5 yrh Rekrixswxexmo hmwoyxmivx {yvhir6 Nq HLX X}wxiq
peyxir hmiwi Lpimglyrkir

! ",0E< m1 D <1 2`0E< m1 !#-0E< m1 D !9

]

@

@m
*0E< m1

0>69@1

! "*0E< m1 D 8 !#00E< m1 D
9

]

@,0E< m1

@m
3

<1

]
>`0E< m1 <

mq XN X}wxiq irxwtviglirh+

! ",0E< m1 D 2`0E< m1 !#-0E< m1 D ! @

@m
*0E< m1

0>69A1

! "*0E< m1 D 8 !#00E< m1 D
@,0E< m1

@m
3 >`0E< m1 ;

Imi Fyjwxippyrk hiv Re|{ippkpimglyrkir mr hmiwiq Ffwglrmxx mwx imrmkivqe5
)ir liyvmwxmwgl6 Jmri Giwx"exmkyrk hiv Psvvioxlimx eyj hiv Gewmw hiv Wipexm5
zmx"exwxlisvmi {mvh mr Pet6 @ zsvkiwxippx6 Jmri Fyw{elp zsr Fr{irhyrkir4
hmi mppywxvmivx4 heww eppi Fywwekir "yfiv opewwmwgli ipioxvsqekrixmwgli Jvwglim5
ryrkir mr hir Re|{ippkpimglyrkir irxlepxir wmrh4 {mvh mr Pet6 ? fixveglxix6
Nr hiq r"eglwxir Ffwglrmxx {mvh ~yr"eglwx hmi Lvyrhp"swyrk hiv @K?C?H Re|5
{ippkpimglyrkir 0mr hiq Weyqkifmix zsr Nrxiviwwi i|mwxmivir oimri {elvir
Qehyrkir yrh Xxv"sqi14 hmi ipioxvsqekrixmwglir \ippir4 zsvkiwxippx6

' Kk bfkfdbk Nbeo_zr`ebok2 afb a^p UK Uvpqbj _bkrqwbk2 tboabk afb Iozl*bk
#1 A -## rka %1 A%1(# bfkdbczreoq4
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/), 7QKPXVTRGMSKXOWINK EKQQKS

Nr hmiwiq Ffwglrmxx wsppir hmi jspkirhir Kvekir fierx{svxix {ivhirB

091 \mi gleveoxivmwmivx qer \ippirtl"ersqiriE
0:1 Nr{mi{imx fimrlepxir Re|{ippw Lpimglyrkir \ippirivwglimryrkirE
0;1 \ew oerr qer wmgl yrxiv imriv ipioxvsqekrixmwglir \ippi zsvwxippirE

5.2.0 MU[[U]W[UYSXd]WU]

^yv Gierx{svxyrk hiv ivwxir Kveki mwx iw eq imrjeglwxir4 eyj hmi \ippir5
kpimglyrk hiv ipewxmwglir Xemxi ~yv"ygo~ykvimjir4 hmi mr Gerh 94 Pet6 >696<
hmwoyxmivx {yvhi6

5.2.0.0 <YU MU[[U]W[UYSXd]W Y] UY]Ua IQd\TY\U]bY^]. Imi Fywpir5
oyrk r imriv Xemxi eyw hiv Wylipeki r D 8 "erhivx wmgl qmx hiv Uswmxmsr q yrh
hiv ^imx m6 Imi Kyroxmsr r0q< m1 {mvh hyvgl hmi tevxmippi Im!ivirxmepkpimglyrk

@)r0q< m1

@q)
! 9

o)
@)r0q< m1

@m)
D 8 0>6:81

gleveoxivmwmivx6 Iefim irxl"epx hiv Ueveqixiv

o D

T
4

2

hir PsiÆ~mirxir hiv levqsrmwglir W"ygowxippovejx 4 yrh hmi pmrievi Imglxi
hiw Rexivmepw 2 ; Rer fi~imglrix hmiwi Im!ivirxmepkpimglyrk epw imri UY]TY-
\U]bY^]Q[U MU[[U]W[UYSXd]W6 Imi Fyjkefi peyxixB Q"swi hmiwi Im!ivirxm5
epkpimglyrk fim zsvkikifirir Werh5 yrh Frjerkwfihmrkyrkir6 Iiv Q"swyrkw5
tvs~iww mwx mq \iwirxpmglir hiv kpimgli {mi j"yv hmi Usmwwsr5 shiv Qetpegikpim5
glyrk6 ^yv Giwxmqqyrk zsr Uevxmoyp"evp"swyrkir qeglx qer imrir Xitevexm5
srwerwex~

r0q< m1 D G0q1H0m1 ;

Jmrwix~ir mr hmi Im!ivirxmepkpimglyrk yrh wsvxmivir ivkmfx

o)
G

""

0q1

G0q1
D

"H0m1

H0m1
D !7) ;

Imi fir"sxmkxi Xitevexmsrwosrwxerxi fi~imglrix qer ~{igoq"e)mkiv{imwi qmx
!7) ; Rer ivl"epx herr hmi ki{"slrpmglir Im!ivirxmepkpimglyrkir,

"H0m1 3 7)H0m1 D 8

G
""

0q1 3 e)G0q1 D 8

*
e) D

7)

o)

+
;

( Ffb efbo rka tbfqboefk _bkrqwqb Iozl*b K fpq kf`eq jfq abk fkafwfboqbk Rolmloqfl3
k^ifqẑqphlkpq^kqbk2 afb aro`e afb O^*pvpqbjb cbpqdbibdq pfka2 fabkqfp`e4
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K"yv nihir \ivx zsr 7 i|mwxmivir j"yv hmiwi Tw~mppexsvkpimglyrkir hmi Kyrhe5
qirxepp"swyrkir

H0m1 D
%
iP.]< i!P.]

&
G0q1 D

%
iPTa< i!PTa

&
;

K"yv hmi Kyroxmsr r0q< m1 wmrh wsqmx zmiv Lvyrhjyroxmsrir

r0q< m1 D 9i|t 0%meq% m7m1:
q"skpmgl6 Xspp hmi Q"swyrk imri Riwwkv"s)i 0~6G6 hmi Fywpiroyrk1 fiwglvimfir4
ws qyww wmi viipp wimr6 K"yv viippi \ivxi zsr 74 oerr qer epxivrexmz hmi Lvyrh5
jyroxmsrir

r0q< m1 D 9gsw e 0q% om1 < wmr e 0q% om1:
firyx~ir6 Rer ziv{irhix nihsgl qimwx4 eyw Lv"yrhir hiv Jmrjegllimx4 hmi
osqtpi|i Ksvq qmx hiv [ivefvihyrk4 heww ryv hiv Wiepximp tl}wmoepmwgli
Gihiyxyrk lex6

^yv Nrxivtvixexmsr hiv Lvyrhp"swyrkir oerr qer imri hiv viippir Kyro5
xmsrir

r D [ wmr 0eq3 7m1 0[ viipp1

kireyiv fixveglxir6 Jmri Rsqirxeyjrelqi 0mMLYZ1 irxwtvmglx imriv Xmrywoyv5
zi qmx hiv Fqtpmxyhi [ < hiv Ulewi 7mMLYZ yrh hiv \ippirp"erki . D :1>e
0Fff6 >6?e16 Imi Lv"s)i e fi~imglrix qer epw MU[[U]iQX[

e D
:1

.
_ea D Q"erki!( ; 0>6:91

Imiwi ^elp kmfx er4 {mi zmipi \ippir hiv \ippirp"erki . mr hew Xxerhevhmrxiv5
zepp :1 tewwir6

Fpw Kyroxmsr hiv ^imx "erhivx wmgl hiv Fywwglpek er imriq jiwxir Tvx
ifirjeppw wmrywj"svqmk 0Fff6 >6?f16 Imi Tw~mppexmsr mr hiv ^imx {mvh hyvgl hmi
Kviuyir~

` D
7

:1
0>6::1

!0" !1"

 fest t ω

 λ

 y

 x

 a

Oljbkq^rck^ejb czro R A R43:;

 y

 t

wbfqif`eb X^of^qflk ^j Qoq U43:;

.11# *#+# Gfkafjbkpflk^ib b_bkb Ybiibk
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gleveoxivmwmivx6 Fyw hiv Ii"rmxmsr 7 D eo jspkx herr

:1 ` D
:1

.
o shiv `. D o ; 0>6:;1

Imi Psrwxerxi o irxwtvmglx hiv Fywfvimxyrkwkiwgl{mrhmkoimx hiv levqsrm5
wglir \ippi6 Imiw oerr qer jspkirhivqe)ir imrwilirB Gixveglxix qer imri
Fywpiroyrk ~yv ^imx m yrh ~yv ^imx m3"m 0Fff6 >6@1

r0q< m1 D [ wmr 0eq% 7m1

r0q3"q< m3"m1 D [ wmr 0e0q3"q1% 70m3"m11 <

ws lefir hmi \ippirjyroxmsrir hir kpimglir \ivx4 jeppw e"q% 7"m D 8 mwx6
Nr hiv ^imx "m ? 8 zivwglmifx wmgl hew kiweqxi Gmph yq hir Gimxvek "q6 Jw
jspkx herr

"q

"m
D o D &7

e
;

Jmri \ippi4 hmi wmgl regl dpmrowd fi{ikx4 mwx hyvgl imri rikexmzi Fywfvimxyrkw5
kiwgl{mrhmkoimx gleveoxivmwmivx6 Imi zmiv Lvyrhp"swyrkir fiwglvimfir \^]^-
SXa^\QcYbSXU MU[[U]4 h6l6 \ippir4 hmi hyvgl imri fiwxmqqxi \ippirp"erki
yrh Kviuyir~ gleveoxivmwmivx {ivhir6 Imi zmiv Lvyrhx}tir yrxivwglimhir wmgl
hyvgl

wmr 0eq3 7m1 Xmryw57Pswmryw5\ippir4 hmi wmgl qmx hiv
gsw 0eq3 7m1 Liwgl{mrhmkoimx o regl pmrow fi{ikir4

wmr 0eq! 7m1 irxwtviglirh qmx Gi{ikyrk regl viglxw6
gsw 0eq! 7m1

Imi \ippirkpimglyrk mwx pmriev6 Imi eppkiqimri Q"swyrk 0qmx zsvkikifiriv
Fywfvimxyrkwkiwgl{mrhmkoimx4 he o epw Ueveqixiv mr hiv Im!ivirxmepkpimglyrk
eyjxvmxx14 ivkmfx wmgl hyvgl Xytivtswmxmsr hiv Uevxmoyp"evp"swyrkir6 Nr viippiv
Ksvq epws

r0q< m1 D

M +

'

.
[0e1 wmr _e 0q3 om1a 3 \0e1 gsw _e 0q3 om1a

3]0e1 wmr _e 0q! om1a 3 ^0e1 gsw _e 0q! om1a

/
he ;

 ∆ x

 ∆ t+   t

 y

 x

 t

.11# *#,# \ro Fb#kfqflk abo Crp_obfqrkdpdbp`etfk3
afdhbfq
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Rer oerr eygl hir \ippir~elpfivimgl _!3<3a firyx~ir6 Xs irxwtvmglx ~6G6
hiv Frwex~ j"yv regl pmrow peyjirhi \ippir

r?0q< m1 D

M +

!+

he

.
[(0e1 wmr _e 0q3 om1a 3 \(0e1 gsw _e 0q3 om1a

/
{ikir

r?0q< m1 D

M +

'

he

.
0[(0e1! [(0!e11 wmr _e 0q3 om1a

30\(0e1 3 \(0!e11 gsw _e 0q3 om1a

/

hiq zsvlivmkir6 Iiv Frwex~ qmx hiq \ippir~elpfivimgl _!3<3a iv{imwx wmgl
sjx epw ~{igoq"e)mkiv6

Nr hiv osqtpi|ir Ksvq oerr qer ix{ew osqteoxiv

r0q< m1 D

M +

!+

P
A0e1iPT$a&_]% 3B0e1iPT$a!_]%

Q
he 0>6:<1

wglvimfir6 Imi ~{im osqtpi|ir Jrx{mgopyrkwosiÆ~mirxir A4 B < irxwtviglir4
j"yv nihir \ivx zsr e 4 zmiv viippir Nrxikvexmsrwosrwxerxir6 Fyw qexliqexm5
wgliv Xmglx wxippir hmiwi "Zfivpekivyrkir zsr qsrsglvsqexmwglir\ippir Ksy5
vmivmrxikvepi hev6 Rmxxipw Ksyvmivmrxikvexmsr oerr qer 0jewx1 nihi \ippirjsvq
hevwxippir6 Xs ivl"epx qer ~6G6 j"yv

( A D 8 yrh B 5D 8 regl viglxw peyjirhi \ippirjsvqir {mi ~6G6 {erhivrhi
\ippirtypwi 0Fff6 >6Ae14 {erhivrhi \ippirteoixi 0Fff6 >6Af1 shiv {er5
hivrhi X"eki~"elri 0Fff6 >6Ag16

Jmrmki {imxivi4 hmvioxi Gimwtmipi wsppir hmi i|tpm~mxir R"skpmgloimxir erhiyxir6

( Nwx A D 8 yrh B0e1 D B Æ0e ! e'1 qmx r D BiPT"$a!_]% 4 ws pmikx imri regl
viglxw peyjirhi4 qsrsglvsqexmwgli Pswmryw{ippi zsv4 jeppw B viipp mwx6

( K"yv A D 8 yrh B0e1 D B( Æ0e ! e(1 3B) Æ0e ! e)1 lex qer imri "Zfivpe5
kivyrk zsr ~{im qsrsglvsqexmwglir \ippir6

!0" !1" !2"

.11# *#-# Ffsbopb Ybiibkclojbk
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( Imi [svkefi B0e1 D 9>0:11 ivkmfx qmx hiv Ievwxippyrk hiv Æ 5Kyroxmsr
0Rexl6Pet6 96<1 r0q< m1 D Æ0q ! om14 epws imrir yrirhpmgl lslir yrh yr5
irhpmgl wglevj psoepmwmivxir \ippirmqtypw6

( Mex qer A 5D 8 {"elvirh B D 8 mwx4 ws "rhix qer qmx hir irxwtviglirhir
Li{mglxir mr hiq Ksyvmivmrxikvep regl pmrow peyjirhi \ippirjsvqir6

( K"yv A 5D 8 yrh B 5D 8 oerr qer eygl wxilirhi \ippir ivlepxir6 Xs mwx ~6G6
j"yv A D B D Æ0e ! e'1

Wi 0r0q< m11 D Wi
#
iPT"a

!
iP."] 3 i!P."]

"$
D 0: gsw7'm1 gsw e'q 07' D e'o1 ;

Rer ivl"epx imri wxilirhi Pswmrywoyvzi4 hivir dFqtpmxyhid qmx hiq Pswm5
rywkiwix~ mr hiv ^imx zevmmivx 0Fff6 >698e16

K"yv tl}wmoepmwgli Uvsfpiqi {mvh hyvgl hmi [svkefi zsr Frjerkw5 yrh
Werhfihmrkyrkir imri wti~mippi Q"swyrk hiv \ippirkpimglyrk jiwxkipikx6 Rer
yrxivwglimhix hmi jspkirhir UvsfpiqwxippyrkirB

0e1 IQ]T-9]VQ]WbfUac_a^R[U\U6 Mmiv mwx hmi [svkefi

r0[< m1 D rJ r0\< m1 D rK

j"yv eppi m ; Jmr x}tmwgliw Uvsfpiq hmiwiv Fvx mwx hmi imrkiwterrxi Xemxi
qmx rJ D rK D 8 ; Nr hmiwiq Kepp qyww hmi \ippirjsvq mr imr zsvkikifiriw
Nrxivzepp _[< \a tewwir 0Fff6 >698f16

Imiw mwx ryv j"yv fiwxmqqxi \ippir~elpir eW 0h D 8< 9< ; ; ;1 q"skpmgl6 Rer
wtvmglx herr zsr =YWU]fUacU] hiv Werh{ivxeyjkefi

r0q< m1 D
L
W

N
AWi

PT&$a&_]% 3BWi
PT&$a!_]%

O
; 0>6:=1

Iew Ksyvmivmrxikvep kilx mr hmiwiq Kepp mr imri Ksyvmivvimli "yfiv6 Imi
irhk"ypxmki \ippirjsvq mr hiq Lvyrhmrxivzepp {mvh ivwx hyvgl hmi {imxivi
[svkefi

r0q< 81 D `0q1
@

@m
r0q< m1

''''
]1'

D a0q1

!0" !1"
 y

 x

pqbebkab Ybiib

 y

 x

Nzlprkdbk bfkbp T^katboqmol_ibjp

.11# *#%$# Mlkwbmqb abo Ybiibkjb`e^kfh

0j"yv eppi q < mr _[< \a1 imrhiyxmk jiwxkipikx6
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0f1 9]VQ]WbfUac_a^R[U\U6 Nr hmiwiq Kepp mwx hmi \ippi rmglx eyj imr irhpm5
gliw Nrxivzepp fiwglv"erox4 wsrhivr oerr "yfiv hir kiweqxir Weyqfivimgl
peyjir6 Imi [svkefi

r0q< 81 D `0q1
@

@m
r0q< m1

''''
]1'

D a0q1

0j"yv eppi q1 pikx hmi PsiÆ~mirxir hiw eppkiqimrir Ksyvmivmrxikvepw jiwx6
Imiw fihiyxixB Lmfx qer hmi erj"erkpmgli Ksvq hiw \ippir~ykiw yrh wimri
erj"erkpmgli ^imxzevmexmsr zsv4 ws fiwglvimfx hmi \ippirkpimglyrk hmi {im5
xivi4 ~imxpmgl5v"eyqpmgli 0imrhmqirwmsrepi1 Jrx{mgopyrk hiw \ippir~ykiw
imrhiyxmk6

Imi Imwoywwmsr hiv \ippirkpimglyrk p"ewwx wmgl eyj l"slivi Weyqhmqirwms5
rir iv{imxivr6

5.2.0.1 <YU MU[[U]W[UYSXd]W Y] ifUY IQd\TY\U]bY^]U]. Imi ~{imhm5
qirwmsrepi \ippirkpimglyrk lex hmi Ksvq*

@)

@q)
3

@)

@r)

+
60q< r< m1! 9

o)
@)60q< r< m1

@m)
D 8 ; 0>6:>1

Imi Kyroxmsr 6 fiwglvimfx imri fipmifmki4 woepevi Lv"s)i4 hmi wmgl "yfiv
hiv q 5 r Jfiri qmx hiv ^imx "erhivx6 Nwx mrwfiwsrhivi 6 hmi s 5Pssvhmrexi4 ws
fiwglvimfx hmi Im!ivirxmepkpimglyrk Fywpiroyrkir "yfiv hiv q 5 r Jfiri 0~6G6
imri wgl{mrkirhi Riqfver shiv \ewwiv{ippir14 hsgl oerr qer wmgl eygl
efwxveoxivi Xmxyexmsrir zsvwxippir6 Imi Lv"s)i 6 oerr ~6G6 imri Kp"eglirhmglxi
wimr6

Imi eppkiqimri Q"swyrk hiv ~{imhmqirwmsrepir \ippirkpimglyrk ivl"epx qer
ifirjeppw hyvgl Giwxmqqyrk zsr Uevxmoyp"evp"swyrkir yrh hivir Xytivtswmxm5
sr6 Imi Iixempw ~y hiv Giviglryrk zsr Uevxmoyp"evp"swyrkir jspkx hiq Xxer5
hevhqywxiv6 Ie iw mr hmiwiq Kepp hvim yrefl"erkmki [evmefpi kmfx4 fir"sxmkx
qer ~{im Xitevexmsrwosrwxerxir6 Hleveoxivmwmivx qer hmi Uswmxmsr imriw
Uyroxiw mr hiv Jfiri qmx E D 0q< r1 yrh jewwx hmi Xitevexmsrwosrwxerxir mr
hiq \ippir~elpzioxsv ? D 0ea< eb1 ~yweqqir4 ws peyxir hmi Uevxmoyp"evp"swyr5
kir

6VHXZ0E< m1 D iP$'"*$.]%

qmx

7 D oe D o
S
e)a 3 e)b ; 0>6:?1

Rer fi~imglrix hmiwi Q"swyrkir epw 0~{imhmqirwmsrepi1 ifiri \ippir6 Iiv
Wiepximp hiv Q"swyrk fiwglvimfx hmi tl}wmoepmwgli Riwwkv"s)i4 ws ~6G6

6VO_Y10E< m1 D Wi
N
AiP$'"*$.]%

O

D 0WiA1 gsw 0? " E % 7m1! 0NqA1 wmr 0? " E % 7m1 ;



898 < Gibhqolavk^jfh@ Iorkai^dbk

Imi [iverwgleypmglyrk hiv ~{imhmqirwmsrepir \ippirp"swyrk fivylx eyj hiq
FvkyqirxB Fppi Uyroxi4 j"yv hmi hew Xoepevtvshyox ?"E j"yv imri ^imx m hir kpim5
glir \ivx lex4 lefir hir kpimglir Fywwglpek 6 ; Iew Xoepevtvshyox 0Uvsnio5
xmsr1 kmfx er4 heww eppi Uyroxi eyj imriv Livehir wiroviglx ~y hiq [ioxsv ?
imri \ippirjvsrx fmphir 0wmili Fff6 >69916 Iiv Ffwxerh zsr ~{im eyjimrerhiv
jspkirhir \ippirfivkir shiv \ippirx"epivr mwx hmi \ippirp"erki . 0Fff6 >699f16

!0" !1"

x

y k

z

Ckpf`eq

 λ

 r

 k

 y

 x

Crcpf`eq

.11# *#%%# \tbfafjbkpflk^ib b_bkb Ybiibk

Rer oerr wmgl imri ~{imhmqirwmsrepi4 ifiri \ippi epw imr vmiwmkiw4 wmryw5
0shiv oswmryw5 1j"svqmkiw Xx"ygo \ippfpigl zsvwxippir4 hew wmgl qmx hiv Li5
wgl{mrhmkoimx o D 7>e mr Wmglxyrk zsr ? 0Rmryw~imglir mq Fvkyqirx hiv
J|tsrirxmepjyroxmsr1 shiv kikir hmi Wmglxyrk zsr ? 0Upyw~imglir1 fi{ikx6
Iiv [ioxsv ? fiwglvimfx epws hmi dFywfvimxyrkwvmglxyrkd hiv \ippi6 Ximr Gi5
xvek mwx qmx hiv \ippirp"erki zivor"ytjx

. D
:1

e
D

:1#
e)a 3 e)b

$(4) ; 0>6:@1

K"yv hmi ~{imhmqirwmsrepi ifiri \ippi kmpx 0{mi mq imrhmqirwmsrepir Kepp1 hmi
Wipexmsr

7 D :1 ` . D
:1

e
!/ o D

7

e
D . " ` ;

Imi eppkiqimri Q"swyrk hiv ~{imhmqirwmsrepir \ippirkpimglyrk ivl"epx qer
hyvgl hsttipxi Ksyvmivmrxikvexmsr

60E< m1 D

M +

!+

hea

M +

!+

heb

N
A0ea< eb1i

P$'"*&.$T%]% 0>6:A1

3B0ea< eb1i
P$'"*!.$T%]%

O (
70e1 D o

S
e)a 3 e)b

)
;

Iew Ksyvmivmrxikvep wxippx {mihiv imri [mip~elp zsr \ippirjsvqir hev6 Xs oerr
qer ~6G6 mr imri \ewwiv#"egli imri Xtmx~i imrqep shiv tivmshmwgl imrxeyglir6



<49 Gibhqolj^dkbqfp`eb Ybiibk 899

Rer ivl"epx herr irx{ihiv imrir ~{imhmqirwmsrepir \ippirmqtypw shiv Wmrk5
{ippir4 hmi wmgl ovimwj"svqmk eywfvimxir6 Rer oerr imri \ewwivsfiv#"egli eygl
qmx fipmifmk kijsvqxir Tfnioxir mr etivmshmwgliv \imwi wx"svir4 ixg6

Imi Fqtpmxyhirjyroxmsrir wmrh irx{ihiv hyvgl Frjerkw5Werhfihmrkyrkir
0~6G6 fim imriv Yvsqqip1 shiv hyvgl Frjerkwfihmrkyrkir jiwx~ypikir6 K"yv
hir Kepp hiw Frjerkw{ivxtvsfpiqw fir"sxmkx qer hmi [svkefi

60E< 81 D `0E1 <
h60E< m1

hm

''''
]1'

D a0E1 j"yv eppi E ;

5.2.0.2 <YU MU[[U]W[UYSXd]W Y] TaUY IQd\TY\U]bY^]U]. Imi Imwoyw5
wmsr hiv hvimhmqirwmsrepir \ippirkpimglyrk

"60q< r< s< m1! 9

o)
@)

@m)
60q< r< s< m1 D 8 0>6;81

zivp"eyjx erepsk6 Imi Uevxmoyp"evp"swyrkir4 hmi ifirir \ippirp"swyrkir4 yrxiv5
wglimhir wmgl jsvqep rmglx zsr hiq ~{imhmqirwmsrepir Kepp

6VHXZ10E< m1 D iP$'"*$.]% ;

Nr hmiwiq Kepp kmfx iw nihsgl hvim Xitevexmsrwosrwxerxir4 hmi qer mr hiq
\ippir~elpzioxsv

? D 0ea< eb< ec1

~yweqqirjewwir oerr6 Jw kipxir hmi Wipexmsrir

. D
:1

e
< e D

S
e)a 3 e)b 3 e)c < 7 D :1 ` !/ o D

7

e
D . " ` ;

^yv [iverwgleypmglyrk hiv hvimhmqirwmsrepir ifirir \ippir mwx hew Kspkir5
hi ~y fiqivoirB Fppi [ioxsvir E < hivir Jrhtyroxi mr imriv Jfiri wiro5
viglx ~y hiq \ippirzioxsv ? pmikir4 lefir j"yv hmi kpimgli ^imx hir kpimglir
dXgl{mrkyrkw~ywxerhd6 Fpw osrovixiw Gimwtmip o"srrxi qer wmgl zsvwxippir4
heww hmi \ippirjyroxmsr 6 hmi Imglxi hiw Rihmyqw fiwglvimfx6 Fppi Uyroxi
mr imriv Jfiri wiroviglx ~y ? lefir j"yv hmi kpimgli ^imx hmi kpimgli Imglxi6
Imi Uyroxi kpimgliv Imglxi zivwglmifir wmgl qmx hiv Liwgl{mrhmkoimx H mr hiv
^imx mr shiv kikir hmi Wmglxyrk zsr ? ;

Imi eppkiqimri Q"swyrk mwx ryrqilv imr hvimhmqirwmsrepiw Ksyvmivmrxikvep

60E< m1 D

MMM
h*e

N
A0?1iP$'"*&.$T%]% 3B0?1iP$'"*!.$T%]%

O
; 0>6;91

Xti~mippi Q"swyrkir wmrh fim hir Frjerkw{ivxtvsfpiqir4 {mi mq Kepp hiv ~{im5
hmqirwmsrepir \ippirkpimglyrk4 hyvgl

60E< 81 D `0E1
h60E< m1

hm

''''
]1'

D a0E1 j"yv eppi E

imrhiyxmk jiwxkipikx6 ^yq Gi{imw hmiwiv Fywweki oerr qer wmgl eyj hmi jspkir5
hi Ievwxippyrk hiv hvimhmqirwmsrepir Æ 5Kyroxmsr fivyjir 0Rexl6Pet6 96<1
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Æ0?1 D
9

0:11*

MMM
iP'"* h*k ;

Rypxmtpm~mivx qer

60E< 81 D `0E1 D

MMM
h*e

#
A0?1iP'"* 3B0?1iP'"*

$
qmx i!P'

""* yrh mrxikvmivx "yfiv hir kiweqxir Weyq4 ws jspkxMMM
`0E1i!P'

""* h*k D

MMM
h*k

MMM
h*e iP0'!'

"1"* 0A0?1 3B0?11 ;

Imi Weyqmrxikvexmsr eyj hiv viglxir Ximxi ivkmfx 0fmw eyj imrir Keoxsv1 imri
Æ 5Kyroxmsr6 Nrxikvexmsr "yfiv hmi \ippir~elp pmijivx herr

A0?*1 3B0?*1 D
9

0:11*

MMM
`0E1i!P'

""* h*k ;

Imi [svkefi hiv Ffpimxyrk pmijivx irxwtviglirh

m70e*10A0?*1!B0?*11 D
9

0:11*

MMM
a0E1i!P'

""* h*k ;

Fyw hmiwir fimhir X"ex~ir zsr Lpimglyrkir oerr qer 0jeppw hmi Nrxikvepi eyj
hiv viglxir Ximxi fiviglrix wmrh1 hmi Kyroxmsrir A0?1 yrh B0?1 fiwxmqqir6

5.2.1 MU[[U][ĵbd]WU] TUa EQgfU[[W[UYSXd]WU]

Imi Kveki peyxix lmivB Nr{mi{imx fiwglvimfir hmi Re|{ippkpimglyrkir \ip5
pirtl"ersqiriE Imi Frx{svx fimrlepxix ~{im Fwtioxi6 ^yq imrir wxippx wmgl
hmi Kveki regl hiv Jv~iykyrk zsr ipioxvsqekrixmwglir \ippir4 hiq Xirhiv5
tvsfpiq4 hew mr hiq Ffwglrmxx Pet6 ?6; eyjkikvm!ir {mvh6 ^yq ~{imxir mwx
hmi Kveki regl hiv Fywfvimxyrk wspgliv \ippir4 {irr wmi imrqep iv~iykx wmrh4
~y hmwoyxmivir6

Zq hmi Fywfvimxyrk ~y hmwoyxmivir4 oerr qer wmgl imrir kvs)ir Rexivm5
epfpsgo zsvwxippir4 mr hiq

,0E< m1 D 8
eM
eN
-0E< m1 *0E< m1 D /

eV
eQ
00E< m1

kmpx6 Nr hiq Rexivmepfpsgo fi"rhix wmgl imr Xirhiv4 hiv ipioxvsqekrixmwgli
\ippir iv~iykx6 Nr hiq Rexivmep wmrh ;N%?KB;F< hiw Xirhivw oimri {elvir
Qehyrkir zsvlerhir yrh iw #mi)ir oimri {elvir Xxv"sqi

2`0E< m1 D 8 >`0E< m1 D / ;

Zrxiv hmiwir Gihmrkyrkir peyxir hmi 0jvimir1 Re|{ippkpimglyrkir j"yv hmi vie5
pir Kiphiv
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!* " 0E< m1 D ! "-0E< m1 D 8 0>6;:1

!#-0E< m1 D !eO @*
@m

0E< m1 0>6;;1

!#*0E< m1 D 8/
eV
eN

@-0E< m1

@m
; 0>6;<1

Nr 0>6;:1 yrh 0>6;<1 {yvhir hmi 0imrjeglir1 Rexivmepkpimglyrkir firyx~x6 Zq
~y \ippirkpimglyrkir j"yv hmi Kiphiv ~y kiperkir4 qyww qer hmi jspkirhir
Zqjsvqyrkir zsvrilqirB
Xglvmxx 9B Gmphi hmi Wsxexmsr hiv pix~xir Lpimglyrk

!# 0!#*0E< m11 D 8/
eV
eN
!# @

@m
-0E< m1 <

firyx~i ~yv Fy#"swyrk hiv hsttipxir Wsxexmsr hmi Wipexmsr

!# 0!#*0E< m11 D! 0! "*0E< m11!"*0E< m1 D !"*0E< m1 <

f~{6 mr erhiviv Xglvimf{imwi

vsx0vsx*0E< m11 D kveh 0hmz*0E< m11!"*0E< m1 D !"*0E< m1 ;

Rer ivl"epx regl [ivxeywglyrk hiv Wimlirjspki hiv ^imx5 yrh hiv Tvxwhm!i5
virxmexmsr eyj hiv viglxir Ximxi

"*0E< m1 3 8/
eV
eN

@

@m
0!#-0E< m11 D 8 ;

Xglvmxx :B Xix~i mr hmiwi Lpimglyrk hew Nrhyoxmsrwkiwix~ j"yv !#- imr6 Imiw
ivkmfx

"*0E< m1! 8/
eVeO
eN

@)

@m)
*0E< m1 D / ; 0>6;=1

Rer ivl"epx imrir Xex~ zsr \ippirkpimglyrkir j"yv hmi hvim Psqtsrirxir hiw
* 5Kiphiw4 ~6G6 j"yv hmi q 5Psqtsrirxi

"Ba0E< m1! 8/
eVeO
eN

@)

@m)
Ba0E< m1 D 8 ;

K"ylvx qer hmi irxwtviglirhir Xglvmxxi4 fikmrrirh qmx hiv Lpimglyrk 0>6;;1
j"yv ! # -0E< m14 eyw4 ws "rhix qer imri erepski \ippirkpimglyrk j"yv hew
- 5Kiph

"-0E< m1! 8/
eVeO
eN

@)

@m)
-0E< m1 D / ; 0>6;>1

Imi ~{im 0zioxsvmippir1 X"ex~i zsr \ippirkpimglyrkir fiwglvimfir hmi Fywfvim5
xyrk hiv Psqtsrirxir zsr - 5 yrh * 5Kiphivr mr hiq Rexivmep6 Imi \ip5
pirjsvq4 hmi wmgl eywfvimxix4 l"erkx zsr hiq rsgl ~y hmwoyxmivirhir Uvshyo5
xmsrwqiglermwqyw ef6 Iir \ippirkpimglyrkir oerr qer nihsgl slri Wigl5
ryrk irxrilqir4 heww wmgl hmi 0ifirir1 - 5[ioxsv{ippir yrh hmi 0ifirir1
* 5[ioxsv{ippir qmx hiv kpimglir Liwgl{mrhmkoimx
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o D

,
eN

8/eVeO

-(4)
0>6;?1

eywfvimxir6
Jmr i|tivmqirxippiv Gijyrh peyxixB Nq [eoyyq qmx 8 D / D 9 mwx hmi Fyw5

fvimxyrkwkiwgl{mrhmkoimx eppiv ipioxvsqekrixmwglir \ippir kpimgl hiv Qmglx5

kiwgl{mrhmkoimx ] ; Imi fihiyxix4 heww hmi Psqfmrexmsr _eN>0eVeO 1a
(4)

hiv
hvim Psrwxerxir hir \ivx ] ivkifir qyww,

eN
eVeO

-(4)
48B

D

,
eN

eVeO

-(4)
B:

D ] ; 0>6;@1

Nq HLX X}wxiq qmx eN D 9 yrh eV D eO D 9>] mwx hmiw hmviox imrwmglxmk6
Nq XN X}wxiq "rhix qer qmx eN D 9>0<18'14 eV D /'>0<11 yrh eO D 9 hmi
Wipexmsr

oB:0[eoyyq1 D
9>
8'/'

; 0>6;A1

Xix~x qer hmi ^elpir{ivxi j"yv hmiwi Lv"s)ir

8' D @;@=<9@;;; " 98!()
,
H) " w)
ok "q*

-
/' D 9;:=>>;;;; " 98!-

,
ok "q
H)

-

imr4 ws "rhix qer mr hiv Yex oB:0[eoyyq1 D ] D :;AA?A:=;;;"98/ q>w6 K"yv eppi
Rexivmepmir mwx 8/ ? 9 < ws heww 0yrefl"erkmk zsq Re)w}wxiq1 hmi Fywweki
kmpx

o0Rexivmi1 D
]>
8/

= o0[eoyyq1 D ] ;

Nr hir Re|{ippkpimglyrkir wmrh hmi ~{im [ioxsvjiphiv - yrh * zivost5
tipx4 mr hir \ippirkpimglyrkir mwx hmiwi Psttpyrk rmglx qilv ivwmglxpmgl6
Rer qyww wsqmx mq Fyki filepxir4 heww qer hmi \ippirkpimglyrkir eyw hir
Re|{ippkpimglyrkir ki{mrrir oerr4 efiv yqkioilvx hmi Re|{ippkpimglyrkir
rmglx qilv eyw hir \ippirkpimglyrkir viosrwxvymivir oerr6 Imiw fihiyxix4
heww mr hir Re|{ippkpimglyrkir ~yw"ex~pmgli Nrjsvqexmsr irxlepxir mwx6 Imiwi
^ywex~mrjsvqexmsr fiwxmqqx hir imkirxpmglir Hleveoxiv hiv ipioxvsqekrixm5
wglir \ippir6

5.2.2 =[UZca^\QW]UcYbSXU MU[[U]

Imi imrjeglwxi \ippirjsvq4 hmi qer epw Q"swyrk hiv \ippirkpimglyrkir iv{ev5
xir oerr4 wmrh qsrsglvsqexmwgli ifiri \ippir6 Qmijivx hiv Xirhiv imri wspgli
\ippirjsvq4 ws oerr qer hmi Kyrheqirxepp"swyrk hiv wiglw \ippirkpimglyr5
kir 0>6;=1 yrh 0>6;>1 mr hiq Lifmix ey)ivlepf hiw Xirhivw mr hiv jspkirhir
Ksvq ~yweqqirjewwir-

) Ffb ^kdbabrqbqbk jlkl`eolj^qfp`ebk Ybiibk qobqbk kro ^rc2 tbkk bfk jlkl3
`eolj^qfp`ebk Ubkabo sloifbdq4 Gfk Ubkabo2 abo jfq abo Hobnrbkw F p`etfkdq2
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-0E< m1 D -'i
P$'"*!.]% *0E< m1 D *'i

P$'"*!.]% 0>6<81

7 D oe D

U
eN

eOeV

e>
8/

D
]e>
8/

; 0>6<91

Imiwi Lpimglyrkir fiwglvimfir hmi Xmxyexmsr4 heww wmgl hmi \ippir mr Wmgl5
xyrk hiw \ippir~elpzioxsvw eywfvimxir6 Imi Imwoywwmsr j"yv hmi irxkikirkiwix~5
xi Fywfvimxyrkwvmglxyrk {"yvhi ker~ erepsk zivpeyjir6 ^yv Giwglvimfyrk hiv
Fqtpmxyhir hiv ifirir \ippir fir"sxmkx qer mq Fppkiqimrir wiglw osqtpi|i
Lv"s)ir Ea < Eb < Ec < Ba < Bb < Bc ; Rer oerr wmgl nihsgl eyj hir Frwex~

-' D E' <( *' D B' <)

0ni{impw imri osqtpi|i ^elp qypxmtpm~mivx qmx imriq viippir Jmrlimxwzioxsv1
fiwglv"eroir4 he mq Jrhi!iox ryv hiv Wiepximp hiv \ippirjyroxmsrir zsr tl}5
wmoepmwgliv Gihiyxyrk mwx6 Zq hmi ~yw"ex~pmgli Nrjsvqexmsr4 hmi mr hir Re|5
{ippkpimglyrkir irxlepxir mwx4 liveyw~yevfimxir4 kilx qer qmx hiv Q"swyrk
0>6<81 mr hmi Re|{ippkpimglyrkir imr6 Iefim wmrh jspkirhi dWiglirvikiprd j"yv
hmi Fr{irhyrk hiw Sefpestivexsvw yrh hiv ^imxefpimxyrk eyj imri ifiri
\ippi r"yx~pmgl

!iP$'"*$.]% D m?iP$'"*$.]%

@

@m
iP$'"*$.]% D %m7iP$'"*$.]% ;

Rer ivl"epx herr
0e1 eyw hir Imzivkir~kpimglyrkir 0>6;:1

! "-0E< m1 D 8 !/ m 0<( " ?1E'i
P$'"*!.]% D 8 !/ 0<( " ?1 D 8

yrh irxwtviglirh

! "*0E< m1 D 8 !/ 0<) " ?1 D 8 ;

Imi Kiphzioxsvir wxilir wiroviglx eyj hiv Fywfvimxyrkwvmglxyrk6 Imi ifiri
ipioxvsqekrixmwgli \ippi mwx imri caQ]beUabQ[U MU[[U6
0f1 eyw hir Wsxexmsrwkpimglyrkir 0>6;;4 >6;<1

!#-0E< m1 3 eO
@

@m
*0E< m1 D 8

!/ m _0? # <(1E' ! 7eO<)B'a i
P$'"*!.]% D /

!#*0E< m1 ! 8/
eV
eN

@

@m
-0E< m1 D 8

bowbrdq bfkb Ybiib jfq abo Ybiibkiẑkdb ' A S1F / _wt4 C1F fj X^hrrj4 Ffb
C_pqo^eirkd fpq gbal`e kf`eq b_bk2 plkabok e^q bfkb ^kabob Ibljbqofb /pfbeb
M^m4 =4904 Dibkabq j^k gbal`e bfkbk ]Uqo^ei] ^rp2 pl boeẑiq j^k bfkb drqb Pẑeb3
orkd ^k bfkb b_bkb Ybiib4 Gp tfoa kro bfkb Crp_obfqrkdpof`eqrkd fk Tf`eqrkd
abp Ybiibkw^eisbhqlop _bozr`hpf`eqfdq4
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!/ m

,
0? # <)1B' 3 8/

7eV
eN

<(E'

-
iP$'"*!.]% D / ;

Iew Jvkifrmw wmrh ~{im [ioxsvkpimglyrkir 0hmi Fywhv"ygoi mr hir Ppeqqivr
ivkifir imrir Syppzioxsv14 hivir Fy#"swyrk imri Wipexmsr ~{mwglir hir hvim
[ioxsvir <( < <) yrh ?

<) D
9

e
0? # <(1 <

ws{mi imri Wipexmsr ~{mwglir hir Fqtpmxyhir

B' D

>
8/

]eO
E'

ivkmfx6 0Imiwi Fywweki yrh {imxivi Iixempw4 imrwglpmi)pmgl Frmqexmsrir4 ~y
hir ifirir ipioxvsqekrixmwglir \ippir {ivhir mr I6xemp >69 eywj"ylvpmgliv
filerhipx61

Imi ~yw"ex~pmgli Nrjsvqexmsr eyw hir Re|{ippkpimglyrkir oerr pix~xpmgl mr
hiv jspkirhir Ksvq ~yweqqirkijewwx {ivhir

? "-0E< m1 D ? "*0E< m1 D 8 0>6<:1

*0E< m1 D

>
8/

] e eO
0? #-0E< m11 D

9

7 eO
0? #-0E< m11 ; 0>6<;1

Imi hvim [ioxsvir * < ? < yrh - fmphir 0mr nihiq Weyqtyrox yrh ~y ni5
hiv ^imx1 imr Ivimfimr qmx imriv Tvmirxmivyrk4 ws heww wmi 0mr hiv erkikifi5
rir Wimlirjspki1 imr Wiglxww}wxiq fmphir6 Imi Fqtpmxyhir hiv Kiphiv wmrh
zivosttipx6 Nq [eoyyq wmrh hmi Fqtpmxyhir kpimgl4 mr imriq Rihmyq mwx
=B= ? =E= ;

Zq hmi ipioxvsqekrixmwglir \ippir mq Iixemp ~y hmwoyxmivir4 qyww qer
~y hiv viippir Ksvq "yfivkilir6 Rer {"elpx ~{igoq"e)mkiv{imwi hmi s 5Wmglxyrk
epw Fywfvimxyrkwvmglxyrk

? D 08< 8< e1 ;

Iew ipioxvmwgli Kiph lex herr hmi osqtpi|i Ksvq

-0E< m1 D
(
Eai

P$Tc!.]%< Ebi
P$Tc!.]%< 8

)
;

Xglvimfx qer hmi osqtpi|ir Fqtpmxyhir mr hiv Ksvq viippiv Gixvek qep
Ulewi

Ea D !Eai
P"( Eb D !Ebi

P") 0 !E<& viipp1 <

ws "rhix qer

-XLLRR0E< m1 D
P
!Ea gsw 0es ! 7m3 &a1 < !Eb gsw 0es ! 7m3 &b1 < 8

Q
; 0>6<<1

Iiv viippi Frximp hiw * 5Kiphiw lex herr irxwtviglirh hiv Wipexmsr 0>6<;1 hmi
Ksvq
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*XLLRR0E< m1 D
e

7eO

P
! !Eb gsw 0es ! 7m3 &b1 <

!Ea gsw 0es ! 7m3 &a1 < 8
Q
; 0>6<=1

^yv [iverwgleypmglyrk hiv ipioxvsqekrixmwglir \ippir oerr qer imrmki Xti5
~mepj"eppi fixveglxirB

0m1 Jw mwx !Eb D 8 ; Imiw mwx hiv Kepp imriv [Y]UQa _^[QaYbYUacU] ifirir \ippi6
Iiv - 5[ioxsv wgl{mrkx mr hiv q 5 s Jfiri6 Iiv * 5[ioxsv irxwtviglirh
wiroviglx he~y mr hiv r 5 s Jfiri 0Fff6 >69:e16 Rer qyww wmgl herr
rsgl zsvwxippir4 heww wmgl hmiwiw Gmph j"yv nihi Livehi teveppip ~yv s 5Fglwi
{mihivlspx yrh heww wmgl hew kiweqxi Lifmphi qmx hiv Liwgl{mrhmkoimx o
mr hiv Wmglxyrk hiv s 5Fglwi fi{ikx6

0mm1 K"yv !Ea 5D !Eb 5D 8 yrh &a D &b ivl"epx qer ifirjeppw imri pmriev tspe5
vmwmivxi ifiri \ippi4 ryv wgl{mrkx hiv - 5[ioxsv 0yrh irxwtviglirh hiv
* 5[ioxsv1 teveppip ~y Jfirir hivir Simkyrk hyvgl !Ea> !Eb kikifir mwx
0Fff6 >69:f16

0mmm1 K"yv &b D &a % 1>: yrh !Ea D !Eb D !E jspkx j"yv hir - 5[ioxsv

-XLLRR0E< m1 D
P
!E gsw 0es ! 7m3 &a1 < % !E wmr 0es ! 7m3 &a1 < 8

Q
;

K"yv imri jiwxi Uswmxmsr s irxwtvmglx hmiw hiv Ueveqixivhevwxippyrk imriw
Pvimwiw6 Iiv Jrhtyrox hiw - 5[ioxsvw p"eyjx mr nihiq Uyrox imriv Jfiri
qmx s Dgsrwx6 eyj imriq Pvimw yq6 Imiwi \ippi mwx imri iYaZd[Qa _^[Q-
aYbYUacU ifiri \ippi 0Fff6 >69;e16
K"yv hew tswmxmzi7rikexmzi [sv~imglir zsr 1>: mwx hiv Zqpeyjwmrr 0kiwilir
kikir hmi s 5Wmglxyrk14 {mi mr 0Fff6 >69;e1 erkihiyxix kikir7mr hmi Zlv5
~imkivvmglxyrk6 Rer yrxivwglimhix epws pmrow yrh viglxw ~mvoypev tspevm5
wmivxi ifiri \ippir6 Jmri Rsqirxeyjrelqi hiv Xtmx~ir hiv - 5[ioxsvir
irxperk hiv s 5Fglwi ivk"efi imri Xglveyfirpmrmi6 Imiwi {mrhix wmgl qmx
hiv Liwgl{mrhmkoimx o mr hmi s 5Wmglxyrk 0Fff6 >69;f16 Iew * 5Kiph {mvh

!0" !1"

 x E

 y

 B

 z

Hbiasbhqlobk fk Mlloafk^qbkb_bkb

 x

 y E
 B

 z

Hbiasbhqlobk _bifb_fd

.11# *#%&# Nfkb^o mli^ofpfboqb b_bkb Ybiibk /Crp_obfqrkd fk V 3Tf`eqrkd0
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!0" !1"

 y x

 E

 B

 z

Oljbkq^rck^ejb czro cbpqbk Qoq

 y x

 E

 z

Oljbkq^rck^ejb abo $ 3Xbhqlobk

.11# *#%'# \fohri^o mli^ofpfboqb bibhqolj^dkbqfp`eb Ybiib

!0" !1"

 y

 B

 E

 x

U`etfkdrkdpb_bkb abo Hbiasbhqlobk

 x,y

 E

 B

 z

Oljbkq^rck^ejb

.11# *#%(# Giifmqfp`e mli^ofpfboqb bibhqolj^dkbqfp`eb Ybiib

Oi regl Kviuyir~ hiv 0qsrsglvsqexmwglir1 Xirhiv i|mwxmivx imr fvimxiw
Xtioxvyq zsr qsrsglvsqexmwglir ipioxvsqekrixmwglir \ippir6 Imi \ip5
pirp"erkirfivimgli mq [eoyyq 0mr hiv Uve|mw Qyjx qmx 8/ , 91 irxwtviglir

hyvgl imri irxwtviglirhi4 he~y svxlsksrepi Xglveyfirpmrmi gleveoxivm5
wmivx6

0mz1 Nwx !Ea 5D !Eb yrh &a 5D &b < ws lex qer imri U[[Y_cYbSX _^[QaYbYUacU
ifiri \ippi6 K"yv imrir kikifirir Uyrox fiwglvimfx hiv Jrhtyrox hiw- 5
[ioxsvw imri Jppmtwi6 Nq eppkiqimrir Kepp mwx hmi Jppmtwi yq hir \mroip
0&a ! &b1>: kikir hmi q 5Psssvhmrexireglwi kihvilx 0Fff6 >69<e16 Jw
mwx imri "Zfyrk mr l"sliviv hevwxippirhiv Lisqixvmi4 hmi irxwtviglirhir
Rsqirxeyjrelqir hiv \ippirfmphiv ~y ~imglrir 0Fff6 >69<f16
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. D 98- ! 98!( gq Wehmsfivimgl4 ZP\4 Rmovs{ippir

D1 qeovswostmwgli Xirhiv

. D 98!) ! 98!+ gq mrjvevsxiw 0NW1 Qmglx 0\"evqiwxvelpir1

. , 98!+ gq wmglxfeviw Qmglx

. D 98!, ! 98!- gq ypxvezmspixxiw 0Z[1 Qmglx

. D 98!- ! 98!(' gq W"srxkirwxvelpir

D1 exsqevi Xirhiv

. D 98!0 ! 98!(( gq ( 5Xxvelpir

D1 ryopievi Xirhiv4 Jpiqirxevtvs~iwwi6

Iew [ivl"epxrmw zsr Qmglxkiwgl{mrhmkoimx 0mq [eoyyq1 ~y Fywfvimxyrkw5
kiwgl{mrhmkoimx mq Rihmyq

]

o
D
>
8/ D h 0>6<>1

fi~imglrix qer mr hiv Ttxmo epw hir :aUSXd]WbY]TUg hiw Rihmyqw6 Imiwi
Ii"rmxmsr hiw Gviglyrkwmrhi| rirrx qer eyglEQgfU[[b IU[QcY^]6 Xmi ziv5
or"ytjx stxmwgli Jmkirwglejxir qmx hir Rexivmepimkirwglejxir6 Imi Gi~milyrk
0>6<>1 mwx nihsgl qmx [svwmglx ~y fixveglxir6 K"yv hew Gimwtmip hiw hiwxmppmivxir
\ewwivw "rhix qer hmi \ivxi

/ , 9 8 , @8 ;

Ieveyw ivkmfx wmgl imr Gviglyrkwmrhi| zsr h0M)T1 , @;A ; Imiwiv Gvigl5
ryrkwmrhi| mwx mr hiv Yex j"yv Wehms{ippir k"ypxmk6 Nq Givimgl hiw wmglxfevir
Qmglxiw "rhix qer nihsgl h0M)T< . , 98!+gq1 , 9;;; ; Iiv Zrxivwglmih
~imkx hmi fieglxpmgli Kviuyir~efl"erkmkoimx hiv Rexivmeposrwxerxir eyj

8 D 80`1 / D /0`1 !/ h D h0`1 ;

Jmr uyepmxexmziw [ivwx"erhrmw hiv Kviuyir~efl"erkmkoimx mwx rmglx wgl{mivmkB
Uspevmwexmsr irxwxilx hyvgl Qehyrkwzivwglmifyrk mq Fxsq6 \irr hmi Qe5
hyrkir eyj imri l"slivi4 ervikirhi Kviuyir~ erwtviglir wsppir4 o"srrir wmgl
hyvgleyw erhivi Xmxyexmsrir ivkifir epw mq wxexmsr"evir Kepp6 Imi uyerxmxexm5
zi Giviglryrk hiv Kviuyir~efl"erkmkoimx hiv Rexivmeposrwxerxir mwx lmrkikir
oimri imrjegli Frkipikirlimx.6 Rer fi~imglrix hmi Kviuyir~efl"erkmkoimx hiv
Rexivmeposrwxerxir epw <Yb_UabY^]4 firyx~x hmi Gi~imglryrk nihsgl eygl
j"yv hivir Psrwiuyir~ir6 Jmri hmvioxi Psrwiuyir~ 0hmi eyw erhiviv Xmglx mr
hiv Vyerxirqiglermo mrxiviwwmivir {mvh1 mwx hew Fywimrerhivpeyjir zsr \ip5
pirteoixir mr imriq Rihmyq4 hew lmiv oyv~ ivp"eyxivx {ivhir wspp6

* Kkqbobppbkqbk #kabk Fbq^fip fk P4 Cpe`olcq ^ka F4 Obojfk2 ]Ulifa Uq^qb Revpf`p]
/U^rkabop Rr_if`^qflkp2 Refi^abimef^2 7?=<0
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Nq [eoyyq kmpx

o D ] f~{; 70e1 D ]e ;

Oihi qsrsglvsqexmwgli \ippi lex hmi kpimgli Fywfvimxyrkwkiwgl{mrhmkoimx6
Psrwxvymivx qer hyvgl Xytivtswmxmsr zsr ifirir \ippir qmx zivwglmihirir
\ippir~elpir imr d\ippirteoixd4 ws fi{ikx wmgl hew Liweqxteoix mq [eoyyq
qmx hiv kpimglir Liwgl{mrhmkoimx ] {mi nihi hiv Ksyvmivosqtsrirxir4 slri
wimri Ksvq ~y "erhivr6

Nr imriq hmwtivwmzir Rihmyq kmpx lmrkikir

o D o0e1 D
]

h0e1
f~{; 70e1 D o0e1e ;

Imi Kyroxmsr 70e1 mwx mq Fppkiqimrir oimri pmrievi Kyroxmsr mr e6 Nr imriq
peyjirhir \ippirteoix fvimxir wmgl ryr hmi Ksyvmivosqtsrirxir zivwglmihir
wglripp eyw6 Imi Kspki mwxB

( Iew Ueoix p"eyjx eywimrerhiv6
( Iew d^irxvyq hiw \ippirteoixiwd fi{ikx wmgl qmx imriv erhivir Liwgl{mr5
hmkoimx epw hmi Liwgl{mrhmkoimx4 qmx hiv wmgl hmi Psqtsrirxi qmx hiv qmxx5
pivir Kviuyir~ hiw Ueoixiw fi{ikx6

Imiwi R"skpmgloimxir wmrh mr Fff6 >69=e4f j"yv imr wti~mippiw imrhmqirwms5
repiw \ippirteoix4 hew Ley)teoix4 mppywxvmivx 0wmili I6xemp >6: j"yv imri

eywj"ylvpmgli Imwoywwmsr eppiv rsx{irhmkir Wiglirwglvmxxi16 Imiwiw \ippirte5
oix {mvh hyvgl hmi Ksyvmivirx{mgopyrk

$0q< m1 D
9

:1

M +

!+

he i!T
$4+J$iP$Ta!.$T%]%

hevkiwxippx4 {sfim hmi Pvimwjviuyir~ 70e1 irx{ihiv kpimgl 7(0e1 D ] m 0rmglx5
hmwtivwmziw Ueoix1 shiv kpimgl 7)0e1 D ] m 3 b m) 0hmwtivwmziw Ueoix1 kiwix~x
{mvh6 Ie hew Wiwypxex hiv Nrxikvexmsr j"yv hew hmwtivwmzi Ueoix imri ix{ew

!0" !1"

0.1

0.2

0.3

0.4

0.5

5 10 15 20
x

Crpd^kdppfqr^qflk@ R A 6

 mit

 ohne

0

0.1

0.2

0.3

0.4

0.5

5 10 15 20
x

Ufqr^qflk wro \bfq R 2 62
lekb rka jfq Ffpmbopflk

.11# *#%)# Ffpmbopflk slk Ybiibkm^hbqbk /I^r*m^hbq0
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mrzspzmivxi osqtpi|i Ksvq lex4 mwx mr hir Fffmphyrkir erwxexx hiw Wiepximpw
hiv \ippirjyroxmsr hmi Lv"s)i

=$0q< m1=) D $#0q< m1$0q< m1

eyjkixvekir6 K"yv hew rmglxhmwtivwmzi Ley)teoix ivkmfx hmi erkihiyxixi Nrxi5
kvexmsr

=$(0q< m1=) D [)

1
i!) J

$$a!L]%$ ;

Iiv Ueveqixiv [ vikypmivx hmi Gvimxi hiw Ueoixiw6 Imi Fywfvimxyrkwkiwgl{mr5
hmkoimx hiw Re|mqyqw mwx o( D ] 6

Nq Kepp hiw hmwtivwmzir Ley)teoixiw ivl"epx qer

=$)0q< m1=) D [)

1
#
9 3 9>[+b)m)

$(4) i|t
2
!:[) 0q ! ]m1)#

9 3 9>[+b)m)
$
3
;

Iew Re|mqyq hmiwiw Ueoixiw fvimxix wmgl mqqiv rsgl qmx hiv Liwgl{mr5
hmkoimx ] eyw4 hsgl fihmrkx hiv ~imxefl"erkmki [svjeoxsv yrh hmi ~yw"ex~pmgli
^imxefl"erkmkoimx mr hiq J|tsrirxir hew Fywimrerhiv#mi)ir 0fim \elvyrk
hiv Lv"s)i hiv Kp"egli yrxiv hir Pyvzir16

Zq hmi "yfpmglir Gikvm!i er~yhiyxir4 hmi fim hiv Imwoywwmsr hiv Imwtivwm5
sr imri Wsppi wtmipir4 jeppw oimri zspperep}xmwgli Gilerhpyrk q"skpmgl mwx4 oerr
qer ifirjeppw imr woepeviw \ippirteoix mr imriv Weyqhmqirwmsr

$0q< m1 D

M +

!+

he A0e1iP$Ta!.$T%]%

liver~milir6 Iiv Rmxxip{ivx hiv \ippir~elpir hmiwiw Ueoixiw mwx

e' D

K+
!+ eA0e1 heK+
!+ A0e1 he

;

Imi Fywfvimxyrkwkiwgl{mrhmkoimx hiv Psqtsrirxi e' hiw \ippirteoixiw fi5
~imglrix qer epw hmi HXQbU]WUbSXfY]TYWZUYc

oCQ0e'1 D
70e'1

e'
D

]

h0e'1
; 0>6<?1

Imiwi yrxivwglimhix wmgl mq Fppkiqimrir zsr hiv Liwgl{mrhmkoimx hiw Xgl{iv5
tyroxiw hiw Ueoixw4 hiv ?ad__U]WUbSXfY]TYWZUYc o<[0e'16 Imi Jrx{mgo5
pyrk hiw Fvkyqirxiw hiv J|tsrirxmepjyroxmsr yq hmi Xxippi e'

eq! 70e1m D e'q3 0e ! e'1q3 70e'1m3
h70e1

he

''''
T1T"

0e ! e'1m3 ; ; ;

j"ylvx eyj imri Keoxsvmwmivyrk hiv \ippirjyroxmsr mr imri ifiri \ippi qmx
hiv \ippir~elp e' yrh imriq Frximp4 hiv hyvgl hmi Li{mglxwjyroxmsr A0e1
fiwxmqqx {mvh yrh hiv hmi imkirxpmgli \ippirkvytti fiwglvimfx6 Jw mwx

$0q< m1 , iP$T"a!.$T"%]%
M +

!+

hj A0j 3 e'1 i|t

2
mj

0
q! h70e1

he

''''
T1T"

m

13
<



8:: < Gibhqolavk^jfh@ Iorkai^dbk

{sfim hmi [evmefpi j hyvgl j D e ! e' hi"rmivx mwx6 Iew Ueoix epw Ler~iw
fi{ikx wmgl 0jeppw hmiwi S"elivyrk erkiqiwwir mwx1 qmx hiv Liwgl{mrhmkoimx

o<[0e'1 D
h70e1

he

''''
T1T"

0>6<@1

0zivkpimgli hmi Fvkyqirxexmsr eyj X6 ::@16 Nq [eoyyq qmx imriv pmrievir
Wipexmsr ~{mwglir 7 yrh hiv \ippir~elp wmrh hmi fimhir Liwgl{mrhmkoimxir
kpimgl

oCQ0[eoyyq1 D
]e'
e'

D ] o<[0[eoyyq1 D
h0]e1

he

''''
T1T"

D ] ;

/)- 7SKVMOK YSJ :RUYQW JKW KQKPXVTRGMSKXOWINKS 8KQJKW

Riglermwgli \ippir 0~6G6 \ewwiv{ippir1 xverwtsvxmivir Jrivkmi6 Rer o"srrxi
hmiwi Gileytxyrk hyvgl imr imrjegliw J|tivmqirx "yfivtv"yjir4 mrhiq qer
wmgl imriv wx"evoivir Gverhyrk eywwix~x 0iqtjilpirw{ivx wmrh hmi X"yhswxo"ywxi
zsr Fywxvepmir shiv Me{emm16 Fygl ipioxvsqekrixmwgli \ippir xverwtsvxmivir
Jrivkmi yrh lefir imrir Nqtypw6 Imiwi Fywwekir oerr qer qmx xlisvixmwglir
Rmxxipr erlerh hiv Re|{ippkpimglyrkir regl{imwir6

5.3.0 =]UaWYUcaQ]b_^ac TdaSX U[UZca^\QW]UcYbSXU MU[[U]

Fywkerkwtyrox j"yv hmi Gixveglxyrk hiw Jrivkmiwex~iw wmrh hmi Lpimglyrkir

!#-0E< m1 D !eO @
@m
*0E< m1

!#00E< m1 D <1eQ>`0E< m1 3
eQ
eM

@

@m
,0E< m1 ;

Rer qypxmtpm~mivx hmi ivwxi Lpimglyrk woepev qmx 0 < hmi ~{imxi woepev qmx -
yrh wyfxvelmivx hmi fimhir viwypxmivirhir Lpimglyrkir zsrimrerhiv

0 " 0!#-1!- " 0!#01

D !
*
eO0 " @

@m
* 3

eQ
eM
- " @

@m
,

+
! <1eQ>` "- ;

Iiv tl}wmoepmwgli Lilepx hiv imr~iprir Yivqi mr hmiwiv Lpimglyrk oerr regl
imriv Zqwglvimfyrk zivhiyxpmglx {ivhir6

( K"yv hmi pmroi Ximxi firyx~x qer 0Frl6 G6:1

! " 0- #01 D 0 " 0!#-1!- " 0!#01 ;

( Iir Yivq qmx hiv ^imxefpimxyrk wglvimfx qer mr hiv Ksvq

eO0
@

@m
* 3

eV
eN
-
@

@m
, D

9

:

@

@m

*
eO0 "* 3

eQ
eM
- ",

+
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