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Ù]HW

IUDNWDO JHRPHWU
L yh X\JXODPDODUL

Ex êdo��vpdgd |luplqfl |ÿ}|�o�q ed�vodu�qgd pdwhpdwln olwhudwÿuÿqh ùqfhohul

whvdgÿ� yh|d ndrwln rogx�jx lggldv�|od jù} dug� hglohq idndw jÿqÿpÿ}gh jhuhn

�}lnvho jhuhn el|rormln ihqrphqohughnl gÿ}hqlq ruwd|d nr|gx�jxqxq dê�nodq0

pdv�|od jlghuhn duwdq elu ùqhph vdkls ropd|d ed�vod|dq yh iudnwdoodu rodudn

dgodqg�u�odq/ Ùnolg x}d|�qgd wdq�podqdq ed}� nÿphohu yh nÿphohulq ù}hoolnohul

lqfhohqhfhnwlu1 Ex qrnwd nÿphohulqlq �vhnloohugh rogx�jx jlel lqvdq� hwnloh|hq

eluhu |ds�|d vdkls rogxnodu� yh ex qhghqoh vrq |�oodugd ùqhpoh hoh do�qg�nodu�

jùuÿophnwhglu1 Ù}hoolnoh iduno� elu er|xw ndyudp� loh |hs|hql elu jhrphwul|h

nrqx rodq iudnwdoodu lêlq êdo��vpdq�q lnlqfl eùoÿpÿqgh pdwhpdwlnvho dqodpgd

whpho ndyudpodu yhulohfhn/ êdo��vpdq�q ÿêÿqfÿ eùoÿpÿqgh lvh iudnwdo nÿphohulq

exoxqgx�jx x}d| nxuxodfdn/ êdo��vpdq�q gùugÿqfÿ eùoÿpÿqgh iudnwdoodu�q ù}ho0

olnohul yh ndrv kdnn�qgd elojl yhulohfhn/ êdo��vpdq�q eh�vlqfl eùoÿpÿqgh lvh Iudn0

wdo Er|xwxq whruln yh x|jxodpdo� khvdsodpdodu� |ds�odfdn/ dow�qf� eùoÿpgh lvh

iudnwdoodu yh gr�jdgdnl x|jxodpdodu�qd ùuqhnohu yhulohfhnwlu1

DQDKWDU NHO
LPHOHU= Iudnwdo/ Iudnwdo Er|xw/ Nrpsdnw/ 
Lwhudv|rq
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DEVWUDFW

IUDFWDO JHRPHWU\ dqg DSSOLFDWLRQV

Lq wklv vwxg|/ vrph txdwhuqlrqv lq wkh Hxfolghdq vsdfh dqg wkh surshuwlhqv

ri wkhvh txdwhuqlrqv qdphg dv iudfwdov dqg jdlqlqj lpsruwdqfh zlwk wkh h{0

sodqdwlrqv sxw iruzdug e| erwk sk|vlfdo dqg elrorjlfdo skhqrphqd wrgd|1

Wkhvh iudfwdov zhuh qhjohfwhg lq hduo| 53|� fhqwxu| lq pdwkhpdwlfv olwhudwÿuh/

fodlphg wr kdyh ehhq frlqflghqwdo dqg fkdrwlf1 Lw kdv ehhq irxqg rxw wkdw

wkhvh txdwhuqlrqv ri grwv kdv d qdwxuh lqizhqflqj shrsoh olnh vkdshv/ vr wkh|

duh jlyhq juhdw lpsruwdqfh lq uhfhqw |hduv1 Iru wkh iudfwdov ehlqj vxemhfw wr

d eudqg0qhz jhrphwu| zlwk d gl�huhqw glphqwlrqdo frqfhsw> edvlf frqfhswv lq

pdwkhpdwlfdo vhqvh zloo eh jlyhq lq Fkdswhu LL/ wkh vsdfh zkhuh wkh iudfwdo

txdwhuqlrqv gzhoo zloo eh vhw xs lq Fkdswhu LLL/ lqirupdwlrq derxw wkh surshu0

wlhv ri iudfwdov dqg fkdrv zloo eh jlyhq lq Fkdswhu LY/ wkhrulfdo dqg sudfwlfdo

fdofxodwlrqv ri Iudfwdo Glphqvlrq zloo eh shuiruphg lq Fkdswhu Y dqg �qdoo|

h{dpsohv uhjduglqj iudfwdov dqg wkhlu dssolfdwlrqv lq qdwxuh zloo eh jlyhq lq

Fkdswhu YL1

NH\ ZRUGV = Iudfwdo/ Iudfwdo Glphqvlrq/ Frpsdfw/ Lwhudwlrq
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Vlpjhohu Dê�nodpd

�E%c o� % phunh}ol o |du�êdso� dê�n |xydu
3
�E%c o� % phunh}ol o |du�êdso� ndsdo� |xydu

7E%c o� % phunh}ol o |du�êdso� |xydu |ÿ}h|l

W_ Efc_� phwuln x}d|�q�q eÿwÿq dê�n dow nÿphohulqlq dlohvl

�_ Jhrphwuln êdusdq

4 Sduêdf�n |r�jxqox�jx

( Iudnwdo Er|xw

(A Wrsrormln Er|xw

KM Kdxvgru� Er|xwx

Cf Vd|�odelolu vrqvx}ox�jxq nduglqdo vd|�v� +dohi v�i�u,

_ q R _ phwul�jl ghqn R phwul�jlqh

i@?j Jhqho whulpl @? rodq gl}l

� Ef� f nÿphvlqlq dow nÿphohulqlq dlohvl/ nxyyhw nÿphvl

m�m � nÿphvlqlq nduglqdo vd|�v�

D/ E/ F Dlohohu

�?u � �*q�q lqixpxpx

t�T� �*q�q vxsuhpxpx

U
" Vrqvx} er|xwox ùnolg x}d|�

Efc _� f nÿphvl yh _ phwul�jlqlq rox�vwxugx�jx phwuln x}d|

_E%c +� _ phwul�jlqh jùuh % yh + qrnwdodu� dudv�qgdnl x}dno�n

Efc W � f nÿphvl yh W wrsrormlvlqlq rox�vwxugx�jx wrsrormln x}d|
V
D D dlohvlqlq eluoh�vlpl
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Lon pdwhpdwlnvho iudnwdo ndyudp� 4;94 gh nh�vihglogl1 Nduo Zhlhuvwudvv vÿuhnol

idndw klêelu qrnwdgd glihuhqvl|hoohqhelolu ropd|dq/ |dql nù�vh qrnwdodu�qgdq

rox�vdq elu h�jul ÿ}hulqghnl gh�jl�vphohul dud�vw�u�unhq/ klêelu qrnwdgd gh�jl�vph

rudq�q�q exoxqdpd|dfd�j�q� jùupÿ�vwÿu1 Iudnwdo nholphvlql Zhlhuvwudvv ex

flqv h�julohu lêlq lon ghid nxoodqp��vw�u1 Gr�jdgdnl shn êrn |ds� gÿ}hqvl} yh

sduêdo� elu jùuÿqÿph vdklswlu1 Gr�jd ex dê�gdq |ÿnvhn vhyl|hol yh rogxnêd

iduno� elu ndupd�vd jùvwhulu1 Ed}� iudnwdo nÿphohul h�julohu yh |ÿ}h|ohu elêl0

plqgh|nhq elu n�vp�gd ed�jodqw�v�} wr}odu kdolqghglu1 Pdwhpdwln dodq�qgd

lon êdo��v�odq iudnwdo/ Fdqwru Nÿphvlglu1 Fdqwru +4;7804<4;, pdwhpdwl�jlq

whpho nrqxodu�qgdq rodq yh jÿqÿpÿ}gh Nÿph Whrulvl rodudn dgodqg�u�odq

dodq� nxudq elu Dopdq pdwhpdwlnêlglu1

Fdqwru nÿphvl loh lojlol lon êdo��vpd 4;;6 gh edv�og� ^J1 Fdqwru/ ßehu xq0

hqgolfkh/ olqhduh Sxqnwpdqqljidowljnhlwhq Y/ Pdwkhpdwlvfkh Dqqdohq 54

+4;;6, 87808<4` yh |ds�odq ex êdo��vpd ed}� ù}ho nÿphohu lêlq ùuqhn rodudn

jùvwhulopl�vwlu1 Fdqwru nÿphvl klêelu |hugh |r�jxq ropd|dq/ pÿnhppho +shu0

ihfw, dow nÿphohuh elu ùuqhnwlu1 Iudnwdoodu�q wdulkl jhol�vlplqgh Fdqwru/ Vlhu0

slqvnl/ Yrq Nrfk/ Shdqr jlel pdwhpdwlnêlohu wdudi�qgdq rox�vwxuxodq iudn0

wdoodu pdwhpdwlnvho fdqdyduodu rodudn dgodqg�u�o�u1 
Lon iudnwdoodu�q ruwd|d

ê�nw��j� }dpdqodugd Fdqwru nÿphvl jùuÿqÿ�v dê�v�qgdq gl�jhuohulqghq gdkd d}

jùvwhul�vol ropdv�qd yh gl�jhuohulqh jùuh gr�jdo |ruxpd gdkd x}dn ropdv�qd ud�j0

phq rogxnêd ùqhpolglu1 Fdqwru nÿphvlqlq/ pdwhpdwl�jlq shn êrn dodq�qgd

ù}holnoh Ndrwln Glqdpln Vlvwhpohugh ùqhpol uro r|qdg��j� yh shn êrn iudnwdo0

odu lêlq gh jhuhnol elu prgho rogx�jx jùuÿophnwhglu1
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51 WHPHO NDYUDPODU

Ex eùoÿpgh êdo��vpd|d hvdv rodq wdq�p yh whruhpohu yhulopl�vwlu1 Iudnwdo

jhrphwulgh êh�vlwol edvlw jhrphwuln |ds�gdnl x}d|odu�q dow nÿphohul loh lojloh0

qlopl�v yh ex x}d| f �vhnolqgh lidgh hglopl�vwlu1 X}d| iudnwdoohulq êl}hoheloh0

fh�jlqlq gÿ�vÿqÿogÿ�jÿ elu x}d|g�u1 Iudnwdo qhgluB Ex gxuxpgd vdghfh elu

x}d|�q dow nÿphvlglu1 X}d| edvlw elu x}d| ropdv�qd ud�jphq/ iudnwdo dow

nÿphvl jhrphwuln rodudn/ ndupd�v�n elu |ds�gd rodelolu1

Wdq�p 514 = f er�v ropd|dq elu nÿph rovxq1 Ex nÿph ÿ}hulqgh uhho

gh�jhuol/ qhjdwli ropd|dq elu _ G f � f $ U
n irqnvl|rqx lêlq

��1 Khu %c + 5 f lêlq _E%c +� ' f / % ' +

�21 Khu %c + 5 f lêlq _E%c +� ' _E+c %�

��1 Khu %c +c 5 5 f lêlq _E%c 5� � _E%c +� n _E+c 5� ÿêjhq h�vlwvl}ol�jl/ ùqhu0

phohul gr�jux lvh _ irqnvl|rqxqd f nÿphvl ÿ}hulqgh phwuln ghqlu1 Efc _�

lnlolvlqh phwuln x}d| dg� yhulolu1

\xndugdnl ùqhuphohulq vrqxfx rodudn khu %c + 5 f lêlq _E%c +� � f rogx�jx

jùvwhulohelolu1 �� ùqhuphvlqh jùuh % ' 5 do�q�uvd

_E%c %� � _E%c +� n _E+c %�

f � _E%c +� n _E%c +�

f � 2�_E%c +�

vrqxfx hogh hglolu1 Khu %c + 5 f lêlq _E%c +� � f exoxqxu1

Wdq�p 515 = Elu Efc _� phwuln x}d|� loh % 5 f yh o : f vd|�v� do�qv�q1

�E%c o� ' i+ 5 f G _E%c +� 	 oj

5



nÿphvlqh % phunh}ol o |du�êdso� dê�n |xydu ghqlu1

3
�E%c o� ' i+ 5 f G _E%c +� � oj

nÿphvlqh % phunh}ol o |du�êdso� ndsdo� |xydu ghqlu yh

7E%c o� ' i+ 5 f G _E%c +� ' oj

nÿphvlqh % phunh}ol o |du�êdso� |xydu |ÿ}h|l ghqlu/ +N�o�ê yh Hughp 4<<<,1

Ùuqhn 514 = U ÿ}hulqgh _�E%c +� ' m%� +mphwul�jl loh
3
�E%c o� ' d%� oc %n oo/

�E%c o� ' E%� oc %n o� yh 7E%c o� ' i%� oc %n oj roxu1

Ùuqhn 515 = U2 ÿ}hulqghnl _�E%c +� ' m%� � +�mn m%2 � +2m phwul�jlqh jùuh>

�E%c o� '
�

+ 5 U
2 G m%� � +�mn m%2 � +2m 	 o

�

3
�E%c o� '

�

+ 5 U
2 G m%� � +�mn m%2 � +2m � o

�

7E%c o� '
�

+ 5 U
2 G m%� � +�mn m%2 � +2m ' o

�

roxu1 H�jhu % ' E%�c %2� qrnwdv� elulqfl eùojhgh yh o 	 4�?i%�c%2j lvh jud�n0

ohul d�vd�j�gdnl jlelglu

Jud�n 514= % ' E%�c %2� qrnwdv� elulqfl eùojhgh rogx�jxqgd jud�n

Ùuqhn 516 = U
2 ÿ}hulqghnl _2 phwul�jlqh jùuh>

�E%c o� '
�

+ 5 U
2 G E%� � +��2 n E%2 � +2�2 	 o2

�

3
�E%c o� '

�

+ 5 U
2 G E%� � +��2 n E%2 � +2�2 � o2

�

7E%c o� '
�

+ 5 U
2 G E%� � +��2 n E%2 � +2�2 ' o2

�

6



roxu1 H�jhu % ' E%�c %2� qrnwdv� lnlqfl eùojhgh yh %2 	 o 	 m%�m lvh jud�nohul

d�vd�j�gdnl jlelglu1

Jud�n 515 = % ' E%�c %2� qrnwdv� lnlqfl eùojhgh rogx�jxqgd jud�n

Ùuqhn 517 = EU2c _"� phwuln x}d|�qgd

�E%c o� '
�

+ 5 U
2 G m%� � +�m 	 o yh m%2 � +2m 	 o

�

3
�E%c o� '

�

+ 5 U
2 G m%� � +�m � o yh m%2 � +2m � o

�

7E%c o� '
�

+ 5 U
2 G m%� � +�m ' o yh m%2 � +2m ' o

�

roxu1 H�jhu % ' E%�c %2� qrnwdv� elulqfl eùojhgh lvh jud�nohul d�vd�j�gdnl jlelglu1

Jud�n 516 = % ' E%�c %2� qrnwdv� elulqfl eùojhgh rogx�jxqgd jud�n

Ùuqhn 518 = EU�c _2� phwuln x}d|�qgd �E%c o� dê�n |xydu� % ' E%�c %2c %��

phunh}ol o |du�êdso� nÿuhqlq lêl/
3
�E%c o� ndsdo� |xydu� % phunh}ol o |du�êdso�

nÿuh yh 7E%c o� lvh % phunh}ol o |du�êdso� nÿuhqlq |ÿ}h|lglu1

Jud�n 517 U
� lêlqgh �E%c o�
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Wdq�p 516 = Elu Efc _�phwuln x}d|� loh Efc _� phwuln x}d|�q�q er�v ropd|dq

7 dow nÿphvl yhulovlq1 H�jhu khu % 5 7 lêlq

�E%c o%� � 7

rodfdn elêlpgh elu f 	 o% vd|�v� yduvd 7 nÿphvlqh Efc _� phwuln x}d|�qgd

dê�n nÿph |d gd _�dê�n nÿph ghqlu/ +N�o�ê yh Hughp 4<<<,1

Whruhp 514 = Elu Efc _� phwuln x}d|�qgd f yh � dê�n eluhu nÿphglu/

+N�o�ê yh Hughp 4<<<,1


Lvsdw = f nÿphvlqlq dê�n rogx�jx khu % 5 f yh khu o : f lêlq �E%c o� � f

rogx�jxqgdq khphq vù|ohqlu1 � nÿphvlqlq dê�n rogx�jxqx jùuhelophn lêlq

elu % 5 � yh o : f vd|�v� do�qv�q1 � nÿph lêlqgh eù|oh elu % qrnwdv� ydu

ropdg��j�qgdq �E%c o� ' � � � roxu1 Ex gd � nÿphvlqlq dê�n rogx�jxqx yhulu1

Whruhp 515 = Elu Efc_� phwuln x}d|�qgd khu elu dê�n |xydu dê�n elu

nÿphglu/ +N�o�ê yh Hughp 4<<<,1


Lvsdw =Efc _� phwuln x}d|�q�q elu dê�n |xydu� �E%fc of� yh % 5 �E%fc of�

rovxq1 _E%fc %� 	 of rogx�jxqgdq/ o% ' of � _E%fc %� ghqluvh o% : f roxu1

Exudgdq �E%c o%� � �E%fc of� rogx�jx jùuÿoÿu1

Whruhp 516 = Efc_� phwuln x}d|�qgd dê�n lnl nÿphqlq nhvl�vlpl gh dê�nw�u/

+N�o�ê yh Hughp 4<<<,1


Lvsdw = Efc _� phwuln x}d|�q�q dê�n lnl nÿphvl 7�/ 72 rovxq1 H�jhu 7�_72 ' �

lvh Whruhp 514 ghq/ 7�_72 dê�n roxu1 7�_72 9' � yduvd|�ov�q yh % 5 7�_72
rovxq1 7� yh 72 dê�n rogx�jxqgdq

�E%c o�� � 7� yh �E%c o2� � 72

8



rodfdn elêlpgh o� : f yh o2 : f vd|�odu� ydug�u1 o% ' 4�?io�c o2j rovxq1 Ex

gxuxpgd/

�E%c o%� � 7� _ 72

roxu1 Ex lvh Wdq�p 516 jhuh�jlqfh/ 7� _ 72 nÿphvlqlq dê�n rogx�jxqx yhulu1

Whruhp 517 = Elu Efc _� phwuln x}d|�qgd vrqox vd|�gd dê�n nÿphqlq nh0

vl�vlpl gh dê�nw�u/ +N�o�ê yh Hughp 4<<<,1

Whruhp 518 = Elu Efc _� phwuln x}d|�qgd nh|� vd|�gd dê�n nÿphqlq elu0

oh�vlpl gh dê�nw�u/ +N�o�ê yh Hughp 4<<<,1


Lvsdw = Efc _� phwuln x}d|�qd dê�n nÿphohulq elu dlohvl i7� G � 5 Uj ro0

vxq1

7 '
^

�MU
7�

ghqlovlq yh elu % 5 7 do�qv�q1 Ex gxuxpgd % 5 7�frodq elu 7�f 5 i7� G � 5 Uj

dê�n nÿphvl ydug�u1 7�f dê�n rogx�jxqgdq>

�E%c o%� � 7�f � 7

rodfdn elêlpgh elu o% : f vd|�v� ydug�u1 Ex lvh Wdq�p 516 jhuh�jlqfh/ 7

nÿphvlqlq dê�n rogx�jxqx yhulu1

Wdq�p 517 = Elu f nÿphvlqlq dow nÿphohulqlq elu dlohvl W rovxq1 H�jhu

+W�, f 5 W yh � 5 W

+W2, W dlohvlqlq khukdqjl elu vrqox dow dlohvlqlq nhvl�vlpl W lêlqgh yh

+W�, W dlohvlqlq khukdqjl elu dow nÿphvlqlq eluoh�vlpl W lêlqgh ndo�|ruvd W

dlohvlqh f ÿ}hulqgh elu wrsrorml yh EfcW � lnlolvlqh gh elu wrsrormln x}d|

ghqlu1 Elu Efc _� phwuln x}d|�q�q eÿwÿq dê�n dow nÿphohulqlq dlohvl/ W_ loh

jùvwhulolu/ +N�o�ê yh Hughp 4<<<,1
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Wdq�p 518 = Elu f nÿphvl ÿ}hulqgh wdq�po� _ yh R phwulnohul jù} ùqÿqh

do�qv�q1 Ex phwulnohulq ÿuhwwl�jl wrsrormlohu d|q�/ |d gd ed�vnd elu gh|l�voh

W_ ' WR

lvh _ yh R phwulnohulqh +wrsrormln rodudn, ghqn phwulnohu ghqlu yh ghqnoln

_ q R elêlplqgh |d}�o�u1

Elu f nÿphvl ÿ}hulqghnl phwulnohulq ghqnol�jl ed�j�qw�v� elu ghqnoln ed�j�q0

w�v�g�u/ +N�o�ê yh Hughp 4<<<,1

Whruhp 519 = Elu f nÿphvl ÿ}hulqgh lnl phwuln _ yh R rovxq1 _ phwul�jlqlq

R phwul�jlqh ghqn ropdv� lêlq jhuhnol yh |hwhuol nr�vxo nh|� elu % 5 f lêlq %

phunh}ol khu _�dê�n |xydu�q�q % phunh}ol elu R dê�n |xydu�q� yh % phunh}ol

khu R dê�n |xydu�q�q % phunh}ol elu _ dê�n |xydu�q� lêhuphvlglu/ +N�o�ê yh

Hughp 4<<<,1


Lvsdw = _ q R rovxq1 Wdq�p jhuh�jl W_ ' WR roxu1 Nh|� elu % 5 f yh

nh|� o : f vd|�v� lêlq �_E%c o� |xydu� jù} ùqÿqh do�qv�q1

�_E%c o� 5 W_ ' WR

rogx�jxqgdq Wdq�p 516 jhuh�jlqfh>

�RE%c r� � �_E%c o�

rodfdn �vhnlogh elu r : f vd|�v� ydug�u1 % phunh}ol elu R� dê�n |xydu�q�q %

phunh}ol elu _ |xydu�q� lêhugl�jlgh ehq}hu elêlpgh jùvwhulohelolu1

Whuvlqh rodudn/ nh|� elu % 5 f lêlq % phunh}ol khu _�dê�n |xydu�q�q %

phunh}ol elu R�dê�n |xydu� yh % phunh}ol khu R�dê�n |xydu�qgd % phunh}ol

elu _�dê�n |xydu� lêhugl�jl yduvd|�ov�q yh 7 5 W_ do�qv�q1 H�jhu 7 ' � lvh

Wdq�p 517 ghq grod|� 7 5 WR roxu1 7 9' � yduvd|�o�s elu % 5 7 do�qv�q1

:



7 nÿphvl _�dê�n rogx�jxqgdq

�_E%c o%� � 7

rodfdn elêlpgh o% : f vd|�v� yh klsrwh} jhuh�jlqfh

�RE%c r%� � �_E%c o%�

rodfdn elêlpgh elu r% : f vd|�v� ydug�u1 Exudgdq

�RE%c r%� � 7

hogh hglolu yh 7 nÿphvlqlq R�@ê=& rogx�jx jùuÿoÿu1 Ed�vnd elu gh|l�voh W_ � WR
roxu1 WR � W_ rogx�jxgd ehq}hu elêlpgh lvsdwodq�u1

Whruhp 51: = Elu f nÿphvl ÿ}hulqgh _ yh R phwulnohul yhulopl�v rovxq1

H�jhu khu % 5 f yh khu + 5 f lêlq>

@_E%c +� � RE%c +� � K_E%c +�

rodfdn elêlpgh @ : f yh K : f vd|�odu� yduvd _ yh R phwulnohul ghqnwlu/ +N�o�ê

yh Hughp 4<<<,1


Lvsdw = % 5 f hohpdq� loh elu o : f vd|�v� do�q�uvd

�RE%c o@� � �_E%c o�

yh

�_E%c o*K� � �RE%c o�

rogx�jx jùuÿohfh�jlqghq |xndu�gdnl Whruhp 519 jhuh�jlqfh _ yh R phwulnohul

ghqn roxu1

Ùuqhn 519 = � 	 R 	 4 yh khu %c + 5 U
? lêlq>

_"E%c +� � _RE%c +� � _�E%c +� � ?_"E%c +�

;



yh phwulnohulq ghqnol�jl ed�j�qw�v� ghqnoln ed�j�qw�v� rogx�jxqgdq � � R � 4

ropdn ÿ}huh/ U? ÿ}hulqghnl eÿwÿq _R phwulnohul ghqn phwulnohuglu1

Wrsrormln x}d|odugd nrpsdnwo�n ndyudp�/ �U� gh ndsdo� yh v�q�uo� elu nÿ0

phqlq khu ùuwÿvÿqÿq vrqox elu dow ùuwÿvÿ ydug�u� �vhnolqghnl Khlqh0Eruho

Whruhplqlq elu vr|xwodpdv� rodudn ruwd|d ê�np��vw�u1 Uhho Dqdol}gh/ khp nd0

sdo� khpgh v�q�uo� rodq nÿphohu yh ex nÿphohu ÿ}hulqgh rox�vwxuxodq ed�j�qw�

yh irqnvl|rqodu�q ùqhpol x|jxodpd dodqodu� exoxqpdnwdg�u1 Ùuqhn rodudn/

ndsdo� yh v�q�uo� nÿphohugh wdq�po� jhuêho gh�jhuol wÿp vÿuhnol irqnvl|rqodu�q

d|q� }dpdqgd v�q�uo� yh gÿ}jÿq vÿuhnol rogxnodu� elolqphnwhglu1 R kdogh

ex nxoodq��vo� ndyudpodu�/ wrsrormln x}d|odud jhql�vohwphn |hulqgh rodfdnw�u/

+Jÿqh| 5336,1

Wdq�p 519 = Efc W � wrsrormln x}d| � � fc D � � Ef� ropdn ÿ}huh/

h�jhu � �
V

D lvh D dlohvlqh � nÿphvlqlq elu ùuwÿvÿ ghqlu1 Ex ùuwÿ |doq�}fd

dê�n nÿphohughq rox�vpx�vvd exqd elu dê�n ùuwÿ ghqlu1 Elu � nÿphvlqlq elu

ùuwÿvÿqÿq elu dow dlohvl � nÿphvl lêlq |lqh elu ùuwÿ lvh/ ex dow dloh|h/ elu dow

ùuwÿ ghqlu/ +Jÿqh| 5336,1 Exqd jùuh/

D/ �q�q ùuwÿvÿ= / � � ^D / d% 5 � , E<�� E% 5 � 5 D�o

D/ flq ùuwÿvÿ= / f ' ^D / d% 5 f , E<�� E% 5 � 5 D�o

D/ � q�q dê�n ùuwÿvÿ= / ED � W � E� � ^D�

D/ f lq dê�n ùuwÿvÿ= / ED � W � Ef ' ^D�

E/ dow ùuwÿ= / EDc � q�q ùuwÿvÿ� EE � D� E� � ^E� *gÿu1

Ùuqhn 51: = f ' i@c Kc Sc _jc W ' i�cfc i@c Kc Sjc iKc Sc _jc iKc Sjj yh

� ' iSc _j rovxq/ EfcW � x}d|�qgd/ � nÿphvlqlq ed}� ùuwÿohul=

D� @ i�j

D2 @ iiSjc i_jj

D� @ iiSjc i_jc i@jj

De @ ii@c Sjc iSc _jj

<



� q�q ed}� dê�n ùuwÿohul=

DD @ ifj

DS @ iiKc Sc _jj

D. @ iiKc Sc _jc fj

DH @ ii@c Kc Sjc iKc Sc _jj

D2cD� *ÿq dow ùuwÿvÿgÿu1 DD yh DS/ D. qlq dow ùuwÿohulglu1

Wdq�p 51: = Efc W � wrsrormln x}d| � � f ropdn ÿ}huh/ h�jhu � q�q khu dê�n

ùuwÿvÿqÿq elu vrqox dow ùuwÿvÿ yduvd � *|d EfcW � x}d|�q�q elu nrpsdnw

dow nÿphvl ghqlu1 Exqd jùuh/ � q�q Efc W � gh nrpsdnw ropdv� lêlq jhuhn yh

|hwhu �vduw dED � W � E� � ^D� , E<E � D� EmEm 	 Cf� E� � ^E�o ropdv�g�u/

+Jÿqh| 5336,1

Wdq�p 51; = Elu Efc W � wrsrormln x}d|�qgd/ h�jhu f*lq khu dê�n ùuwÿvÿqÿq

vrqox elu dow ùuwÿvÿ yduvd/ |dql/ f +f*lq elu dow nÿphvl rodudn nrpsdnw

lvh,/ EfcW � *|d elu nrpsdnw wrsrormln x}d| ghqlu1 Efc W �*qxq elu EtcWt �

dow x}d|� h�jhu elu wrsrormln x}d| rodudn nrpsdnw lvh/ exqd Efc W �*qxq elu

nrpsdnw dow x}d|� ghqlu/ +Jÿqh| 5336,1

EfcW � nrpsdnw/ dED � W � Ef ' ^D� , E<E � D� EmEm 	 Cf� Ef ' ^E�o

Wdq�p 51< = EfcW � wrsrormln x}d| � � f ropdn ÿ}huh/ h�jhu � gdnl

khu gl}lqlq �*q�q elu qrnwdv�qd |dn�qvd|dq elu dow gl}lvl yduvd � nÿphvlqh

EfcW � x}d|�q�q elu gl}lvho nrpsdnw +g0nrpsdnw, dow nÿphvl ghqlu/ +Jÿqh|

5336,1

Whruhp 51; = Elu phwuln x}d|�q khu vrqox dow nÿphvl g0nrpsdnww�u/ +Jÿqh|

5336,

EEfcW � wrsrormln x}d|� E� � f� Em�m 	 Cf� , E�c g0nrpsdnw�
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Lvsdw =

Em�m 	 Cf� Ei@? m ? 5 Qj � �� ,

, E<@ 5 i@? m ? 5 Qj� Ei@c @c @c ���ji@?j� , �c g�nrpsdnww�u�

Wdq�p 5143 = U qlq ed}� dow nÿphohulqlq elu D v�q�i� jù} ùqÿqh do�q0

v�q1 Elu � � U nÿphvl lêlq � �
^

bMq
�bc �b 5 D |d}�odelol|ruvd D v�q�i�qd

� nÿphvlqlq elu ùuwÿvÿ dg� yhulolu1 Ex gxuxpgd � nÿphvlqlq khu qrnwdv�

D v�q�i�qgdnl elu nÿphqlq lêlqgh exoxqxu1 D gdnl eÿwÿq nÿphohu dê�nvd

ex v�q�i elu dê�n ùuwÿ dg�q� do�u1 D v�q�i� ��c �2c ��c ����?c ��� jlel nÿphohulq

rox�vwxugx�jx vd|�odelolu elu v�q�ivd yh � �

"̂

�'�
�� |d}�odelol|ruvd D v�q�i�qd �

q�q elu vd|�odelolu ùuwÿvÿ ghqlu1

D v�q�i�/ � � U nÿphvlqlq elu ùuwÿvÿ rovxq1 E khu ÿ|hvl D q�q lêlqgh

rodq elu dow nÿphohu v�q�i�|vd yh E v�q�i� gd � nÿphvlqlq elu ùuwÿvÿ lvh

E � D dow v�q�i� � q�q elu dow ùuwÿvÿ dg�q� do�u1 Elu � � U nÿphvlqlq khu

dê�n ùuwÿvÿqÿq vrqox elu dow ùuwÿvÿ yduvd � elu nrpsdnw nÿphglu1 \dql �

nÿphvl nrpsdnw lvh khu D dê�n ùuwÿvÿqÿq vrqox vd|�gd/ ùuqh�jlq ? wdqh dê�n

nÿphghq rox�vdq elu i�� 5 D G � ' �c ���c ?j dow v�q�i� ydug�u yh � �
?̂

�'�
��

|d}�odelolu/ +�Vxkxel 5334,1

Wdq�p 5144 = Efc _� elu phwuln x}d|/ 7 nÿphvl Efc _� phwuln x}d|�q�q elu

dow nÿphvl rovxq1 Elu % 5 f qrnwdv�q�q 7 nÿphvlqh x}dno��j� % qrnwdv�q�q 7

qlq wÿp qrnwdodu�qd x}dno�nodu�q�q lq�pxpxgxu1

_E%c 7� ' �?ui_E%c +� G + 5 7j

%c + 5 f qrnwdv� yh 7 dow nÿphvl jù} ùqÿqh do�qv�q1 Elu 0 : f lêlq>

_E%c 5� � _E%c 7� n 0
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rodfdn elêlpgh 5 5 7 qrnwdv� ydug�u1

_E%c 7� ' �?ui_E%c +� G + 5 7j

wdq�p�qgdq |duduodqdudn

_E+c 7� � _E+c 5� � _E+c %� n _E%c 5� � _E+c %� n _E%c 7� n 0

_E+c 7�� _E%c 7� � _E+c %� n 0

+ yh % qrnwdodu�q�q |huohul gh�jl�vwluloluvh>

_E%c 7�� _E+c 7� � _E%c +� n 0

m_E%c 7�� _E+c 7�m � _E%c +� n 0

exoxqxu1 Exudgdq gd khu %c + 5 f lêlq

m_E%c 7�� _E+c 7�m � _E%c +�

exoxqxu1 7 yh � nÿphvlqlq eluelulqh x}dno��j�

_E7c�� ' �?u i_E%c +� G % 5 7c + 5 �j

elêlplqgh wdq�podq�u/ +�Vxkxel 5334,1

Wdq�p 5145 = Elu 7 dow nÿphvlqlq êds�>

(E7� ' t�T i_E%c +� G %c + 5 7j

ed�j�qw�v� loh wdq�podq�u1 (E7� 	 4 lvh 7 v�q�uo� elu nÿph/ (E7� ' 4 lvh 7

v�q�uv�} nÿph rodudn dgodqg�u�o�u1 (E�� ' f ndexo hglohfhnwlu1 f nÿphvlqlq

êds� (Ef� elêlplqgh do�q�uvd ~ � t � f lvh (E~� � (Et � � (Ef� h�vlw0

vl}ol�jlqlq rogx�jx jùuÿoÿu/ +�Vxkxel 5334,1

45



Wdq�p 5146 = Elu Efc _� phwuln x}d|�qgd i%?j gl}lvl/ khu 0 : f vd|�v�qd

ndu�v� jhohq �E0� sr}lwli wdp vd|�v� 6c? � � h�vlwvl}ol�jlql vd�jod|dq wÿp 6

yh ? wdp vd|�odu� lêlq _E%6c %?� 	 0 rodfdn elêlpgh exoxqdelol|ruvd Fdxfk|

gl}lvlglu ghqlu/ +Eduqvoh| 4<;;,1

Wdq�p 5147 = Efc_� phwuln x}d|�qgd i%?j gl}lvl yh % 5 f yhulovlq1 Dqfdn

yh dqfdn elu 0 : f vd|�v�qd ndu�v�o�n jhohq elu�E0� gr�jdo vd|�v� khu ? � � lêlq

_E%?c %� 	 0 rodfdn �vhnlogh exoxqdelol|ruvd/ i%?j dow nÿphvlqlq elu |��j�opd

qrnwdv� rodq eù|oh elu % qrnwdv�qd gl}lqlq olplw qrnwdv� ghqlu/

*�4?<"%? ' %

elêlplqgh jùvwhulolu/ +Eduqvoh| 4<;;,1

Whruhp 51< = \dn�qvdn khu gl}l elu Fdxfk| gl}lvlglu1


Lvsdw = i%?j gl}lvlqlq olplwl elu % qrnwdv� lvh ? � � lêlq _E%?c %� 	
0

2
rodfdn �vhnlogh elu � 5 Q vd|�v� ydug�u1 Grod|�v�|od 6c? � � lêlq>

_E%6c %?� � _E%6c %� n _E%c %?� 	 0

exoxqxu1 \dql |dn�qvdn elu i%?j gl}lvl Fdxfk| gl}lvlglu1 Dqfdn ex ù}hool�jlq

whuvl khu }dpdq gr�jux gh�jloglu yh elu gl}lqlq Fdxfk| gl}lvl ropdv� khu }dpdq

|dn�qvdg��j� dqodp�qd jhoph}/ +�Vxkxel 5334,1

Wdq�p 5148 = Efc _� phwuln x}d|�q�q elu dow nÿphvl rodudn 7 � f do�qv�q1

7 qlq ndsdq��v�
3
7 loh jùvwhulolu yh

3
7 ' 7 ^ i7 qlq olplw qrnwdodu�j rodudn

wdq�podq�u1 7 '
3
7 lvh wÿp olplw qrnwdodu�q� lêhul|rugxu yh 7 ndsdo�g�u/

+Eduqvoh| 4<;;,1
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Whruhp 5143 = Elu 7 � f er�v ropd|dq dow nÿphvl/ dqfdn yh dqfdn f

gh |dn�qvdn khu i%?j � 7 gl}lvlqlq olplwl 7 gh lvh ndsdo�g�u/ +Eduqvoh| 4<;;,1


Lvsdw = Elu % 5
3
7 qrnwdv� do�qg��j�qgd khu ? 5 Q lêlq _E%?c %� 	

�

?
rodfdn

elêlpgh %? 5 7 qrnwdodu� exoxqpdo�g�u1 % qrnwdv�q�q i%?j gl}lvlqlq olplwl

rogx�jx dê�nw�u1 f x}d|�qgd |dn�qvdn khu i%?j � 7 gl}lvlqlq olplwlqlq 7 gh

rogx�jxqx ndexo hghuvhn % 5 7 yh
3
7 � 7 vrqxfxqd ydu�o�u1 Gl�jhu |dqgdq

7 �
3
7 rogx�jxqgdq 7 '

3
7 exoxqxu1 Grod|�v�|od 7/ ndsdo� roxu1 Whuvlqh 7 nd0

sdo� lvh wÿp |��j�opd qrnwdodu� lêlqgh exoxqgx�jxqgdq |dn�qvdn khu i%?j � 7

gl}lvlqlq olplwl gh 7 gh rodfdnw�u1

Whruhp 5144 = Khu i%?j Fdxfk| gl}lvl lêlq f x}d|�qgd % 5 f olplw

qrnwdv� yduvd Efc _� phwuln x}d|� wdpg�u/ +Eduqvoh| 4<;;,1

Wdq�p 5149 = Efc _� elu phwuln x}d| yh � � f elu dow nÿphvl rovxq1

Khu 0 : f vd|�v� yh khu K 5 � qrnwdv� lêlq _EKc K�� 	 0 rodfdn elêlpgh elu

K�E0� 5 �0 qrnwdv� exoxqdelol|ruvd vrqox elu �0 � � dow nÿphvl � qlq elu

0� @Y}= dg�q� do�u1 \dql �0 dow nÿphvl � dow nÿphvlqlq elu 0� @Y}= lvh ?E0�

elu gr�jdo vd|� ropdn ÿ}huh

�0 ' iK�c K2c ���c K?j � �

lêlq

� �
?̂

�'�
�0EK��

|d}�odelolu1 Exqd jùuh � qlq elu 0�@Y}= yduvd khu qrnwdv� 0 |du�êdso� elu dê�n

|xydu�q lêlqghglu yh ex |xyduodu�q vd|�v� vrqoxgxu1 Elu � � f dow nÿphvl

khu 0 : f vd|�v� lêlq �0 � � rodq elu 0� @Y}= lêhuluvh wdp v�q�uo� elu nÿphglu

ghqlu/ +Eduqvoh| 4<;;,1
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Whruhp 5145 = Wdp v�q�uo� elu nÿph v�q�uo�g�u/ +Eduqvoh| 4<;;,1


Lvsdw = Elu Efc _� phwuln x}d|�q�q wdp v�q�uo� elu dow nÿphvl � yh nÿ0

phqlq 0� @Y}=/ �0 ' iK�c K2c ���c K?j yh �E0� ' 4@ i_EK�c K�� G �c � ' �c ���c ?j
rovxq1 %�c %2 5 � qrnwdodu�qd

_E%�c K��� 	 0

_E%2c K�2� 	 0

h�vlwvl}olnohul vd�jodqdfdn �vhnlogh K��/ K�2 5 �0 qrnwdodu� ndu�v� jhohfhnwlu1 ßêjhq

h�vlwvl}ol�jlqghq>

_E%�c %2� � _E%�c K��� n _EK��c K�2� n _EK�2c %2� � �E0� n 20

exoxqxu1 Ex qhghqoh

(E�� ' t�T
%�c%2M�

_E%�c %2� � �E0� n 20

rodfd�j�qgdq � nÿphvl v�q�uo�g�u1

Whruhp 5146 = Efc _� phwuln x}d| rovxq1 f gl}lvho nrpsdnw lvh wdpg�u/

+Eduqvoh| 4<;;,1


Lvsdw = i%?j � f elu Fdxfk| gl}lvl rovxq1 f gl}lvho nrpsdnw lvh ex gl}lqlq

|dn�qvdn elu dow gl}lvl exoxqdfdnw�u1 i%?j Fdxfk| gl}lvlqlq |dn�qvdn elu

i%?&j dow gl}lvl exoxqvxq1 *�4&<"%?& ' % do�qv�q1 Elu 0 : f vd|�v� yhulogl�jlqgh

6c? � �� do�q�uvd _E%6c %?� 	
0

2
yh ?& � �2 do�qg��j�qgd _E%c %?&� 	

0

2
rodfdn �vhnlogh �� yh �2 wdp vd|�odu� ydug�u1 � ' 4@ i��c�2j rovxq/

?c ?& � � lêlq/

_E%?c %� � _E%?c %?&� n _E%?& c %� 	 0
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hogh hglolu1 Ex qhghqoh *�4?<"%? ' % glu yh Fdxfk| gl}lvl gh |dn�qvd|dfd�j�q0

gdq f wdpg�u1

Whruhp 5147 = Efc _� phwuln x}d| rovxq1 f dqfdn yh dqfdn wdp yh wdp

v�q�uo� lvh gl}lvho nrpsdnww�u/ +Eduqvoh| 4<;;,1


Lvsdw = Ùqfh |hwhuololn jùvwhulovlq yh f wdp yh v�q�uo� rovxq1 Khukdqjl elu

i%?j � f gl}lvlql yh
� �
6 � @Y}= G 6 ' �c 2c ���

�

dlohvl do�qg��j�qgd/ �� @Y}=?_@

f x}d|�q� ùuwhq vrqox vd|�gd � |du�êdso� dê�n |xydu yh gl}lgh vrqvx} vd|�gd

qrnwd exoxqgx�jxqgdq ex |xyduodugdq elul ùuqh�jlq(��c gl}lqlq elu vrqvx}
q

%
E��?
r

dow gl}lvlql lêhulu1
�

2
� @Y}=?_@ vrqox vd|�gd

�

2
|du� êdso� |xydu ex0

oxqgx�jxqgdq
q

%
E��?
r

gl}lvlqlq elu vrqvx}
q

%
E2�?
r

dow gl}lvlql ex |xyduodugdq

elul/ ùuqh�jlq ��*2 lêhulu1 Eù|oh ghydp hgloluvh
�

6
� @Y}=?_@ vrqox vd|�gd

�

6
|du� êdso� dê�n |xydu exoxqdfd�j�qgdq

q

%
E63��?

r

gl}lvlqlq elu
q

%
E6�?

r

vrqvx}

dow gl}lvlql ex |xyduodugdq elu wdqhvlqlq/ ùuqh�jlq ��*6 |xydu�q�q lêhuphvl

jhuhnwl�jl vrqxfxqd ydu�o�u1 ßuhwlohq dow gl}lohuoh hogh hglohq vrqxêodu=

�� G
q

%
E��
� c %

E��
2 c ���c %

E��? c ���
r

c
q

%
E��?
r

� i%?j

��
2

G
q

%
E2�
� c %

E2�
2 c ���c %

E2�? c ���
r

c
q

%
E2�?
r

�
q

%
E��?
r

� i%?j

�

�

�

� �
6

G
q

%
E6�
� c %

E6�
2 c ���c %

E6�? c ���
r

c
q

%
E6�?

r

� ��� � i%?j

�

�

�

i%?j gl}lvlqlq |xndu�gdnl vrqxêodud jùuh dvdo nù�vhjhq ÿ}hulqghnl gl}l qrn0

wdodu�qgdq vhêlohq
q

%
E��
� c %

E2�
2 c %

E��
� c ���c %

E6�6 c ���
r

dow gl}lohul lêlq gl}lqlq ? � 6

rodq wÿp hohpdqodu� ��*6 dê�n |xydu� lêlqghglu/ ex gxuxpgd ? � 6 lêlq

_E%
E6�6 c %

E?�? � 	
�

6
exoxqxu1 Elu 0 : f vhêlogl�jlqgh � :

�

0
rodq hq nÿêÿn wdp
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vd|� � lvh 6c? � � lêlq _E%
E6�6 c %

E?�? � 	 0 roxu1 \dql
q

%
E?�?

r

elu Fdxfk|

gl}lvlglu1 f wdp rogx�jxqgdq ex dow gl}l |dn�qvdnw�u1 Grod|�v�|od f gh khu

vrqvx} gl}lqlq |dn�qvdn elu dow gl}lvl exoxqdelophnwhglu1 \dql f gl}lvho

nrpsdnww�u1

Jhuhnolol�jlq jùvwhulophvl lêlqf lq gl}lvho nrpsdnw rogx�jx yduvd|�ov�q1 Efc _�

phwuln x}d| rovxq/ Whruhp 5146*ghq grod|� f wdpg�u1 f *lq wdp v�q�uo� ro0

pdg��j� ndexo hglovlq1 Ex gxuxpgd/ hq d} elu 0f : f vd|�v� lêlq f lq elu

0f � @Y}= |rnwxu1 f *lq khukdqjl elu %� qrnwdv� do�qv�q1 f gh vrqox vd|�gd

%2c %�c ���c %? qrnwdodu� _E%�c %�� � 0f/ � � � 	 � � ? rodfdn elêlpgh vhêlovlq1

0f lêlq elu 0f � @Y}= ropdg��j� lêlq

f 9'
?̂

�'�
�0fE%��

rodfdnw�u1 Grod|�v�|od hq d} elu wdqh %?n� 5 f �
?
V

�'�
�0fE%�� qrnwdv� ex0

oxqdelohfhnwlu1 6 ' �c ���c ? lêlq _E%?n�c %6� � 0f rogx�jx dê�nw�u1 Eù|ohfh

eÿwÿq hohpdqodu� dudv�qgdnl x}dno�nodu 0f gdq nÿêÿn ropd|dq elu i%?j gl}lvl
rox�vwxuxoxu1 Ex gl}lqlq klê elu dow gl}lvl Fdxfk| gl}lvl/ grod|�v�|od |dn�qvdn

rodpd}1 Ex gd gl}lvho nrpsdnwo�n yduvd|�p� loh êhol�vlu1 Ex êhol�vnl|l jlghuphn

lêlq 0f vd|�v�qd gd elu 0f� @Y}=?=? ndu�v� jhophvl |dql f lq wdp v�q�uo� ropdv�

jhuhnlu1

Whruhp 5148 = Efc _� phwuln x}d| rovxq1 f gl}lvho nrpsdnwvd 7 � f

dow x}d|� dqfdn yh dqfdn 7 ndsdo� lvh gl}lvho nrpsdnww�u/ +Eduqvoh| 4<;;,1


Lvsdw = 7 � f dow x}d|� gl}lvho nrpsdnw rovxq1 Exqd jùuh 7 ghnl khu

|dn�qvdn gl}l nhqglvlqlq dow gl}lvl rodudn |ruxpodqdfd�j�qgdq 7 lêlqgh elu

olplw qrnwdv�qd vdklswlu yh Whruhp 5143*gdq 7 ndsdo�g�u1 �Vlpgl 7 ndsdo�

rovxq1 7 ghnl vrqvx} elu gl}lqlq f gh |dn�qvdn elu dow gl}lvl exoxqdfdnw�u1

Idndw wdq�pgdq grod|� ex dow gl}lqlq olplwl 7 gh |hu dodfdnw�u |dql 7 gl}lvho

nrpsdnww�u1

4:



Whruhp 5149 = Elu phwuln x}d| dqfdn yh dqfdn gl}lvho nrpsdnw lvh nrp0

sdnww�u/ +�Vxkxel 5334,1


Lvsdw = Efc _� elu phwuln x}d| rovxq1 Elu phwuln x}d|�q�q khukdqjl elu

7 dow nÿphvl f ÿ}hulqgh wdq�po� phwuln loh elu phwuln x}d| |ds�v� nd}dq�u1

Grod|�v�|od elu phwuln x}d|�q khu dow nÿphvl d|q� phwul�jh jùuh elu dow x}d|0

g�u1 f elu phwuln x}d| yh % 5 f rovxq1 ��*?E%�c ? ' �c 2c ��� dê�n |xyduodu�

% qrnwdv�q�q elu whpho nrp�vxoxnodu vlvwhplql rox�vwxuxu1 Ex gxuxpgd %

qrnwdv�q� lêlqh dodq khu dê�n nÿph ex vlvwhplq elu hohpdq�q� lêhulu1 Whpho

vlvwhp vd|�odelolu rogx�jxqgdq khu phwuln x}d| elulqfl vd|�odelolu elu x}d|g�u

yh elulqfl vd|�odelolu elu x}d|gd nrpsdnwo�n d|q� }dpdqgd gl}lvho nrpsdnwo�n

dqodp�qd gd jhogl�jlqghqf x}d|� nrpsdnw rogx�jx wdnglugh/ gl}lvho nrpsdnw0

o�n ù}hool�jlqlgh wd�v�|dfdnw�u1

�Vlpgl f x}d|�q�q gl}lvho nrpsdnw |dql wdp yh wdp v�q�uo� rogx�jxqx dq0

fdn nrpsdnw ropdg��j� ndexo hglovlq1 Exqd jùuh f phwuln x}d|�q�q vrqox

elu dow ùuwÿvÿqÿ lêhuph|hq hq d} elu D dê�n ùuwÿvÿ exoxqxu1 Yduvd|�pd

jùuh f gh i��c ���c �6�j jlel elu �� @Y}= ydug�u1 f '

6�̂

�'�
��E��� vrqox vd|�gd

nÿphqlq eluoh�vlpl rogx�jxqgdq hq d} elu ��E���c � � � � 6� jlel elu dê�n

|xydu D q�q vrqox elu dow v�q�i� loh ùuwÿohph}1 Ex wÿu elughq id}od dê�n |xydu

yduvd � eù|oh hq nÿêÿn wdpvd|� vhêlovlq yh %� ' �� |d}�ov�q1 Wdp v�q�uo�

elu nÿphqlq er�v ropd|dq elu dow nÿphvl gh wdp v�q�uo� rogx�jxqgdq ��E%��

dow nÿphvl gh wdp v�q�uo�g�u1 Grod|�v�|od ex nÿphqlq lêlqgh i+�c ���c +62j

jlel elu �*2� @Y}= ydug�u yh ��E%�� �
62̂

�'�
��*2E+�� |d}�odelolu1 Exqd jùuh hq

d} elu wdqh ��*2E+��c � � � � 62 jlel elu dê�n |xydu D q�q vrqox elu dow

v�q�i� loh ùuwÿohph}1 Ex wÿu elughq id}od dê�n |xydu yduvd � eù|oh hq nÿêÿn

wdpvd|� vhêlolu yh %2 ' +� |d}�o�u1 %2 5 ��E%�� rogx�jxqd jùuh _E%�c %2� 	 �

h�vlwvl}ol�jl vd�jodqdfdnw�u1 Wÿphydu�p |rox|od d�vd�j�gdnl ù}hoolnohul wd�v�|dq elu

i%?j � f gl}lvl rox�vwxuxovxq1

4;



E@� _E%?3�c %?� 	
�

2?32
c ? � 2c

EK� ��*2?3�E%?�c ? � � dê�n |xydu� D q�q vrqox elu dow v�q�i� loh ùuwÿohph}1

? ' � lêlq ex nr�vxoodu� jhuêhnoh|hq %� yh %2 qrnwdodu�q�q exodqdelohfh�jl

jùuÿoÿu1 D|q� nr�vxoodu� vd�jod|dq i%�c %2c ���c %?j gl}lvlqlq rox�vwxuogx�jx ndexo

hglovlq1 ��*2?3�E%?� wdp v�q�uo� rogx�jxqgdq i5�c ���c 56?j jlel elu �
2? � @Y}=

lêhulu yh EK� nr�vxox qhghql|oh ��*2?E5��c � � � � 6? jlel elu dê�n |xydu D
q�q vrqox elu dow v�q�i� loh ùuwÿohph}1 � eù|oh hq nÿêÿn wdpvd|� vhêlovlq yh

%?n� ' 5� |d}�ov�q1 %?n� qrnwdv� ��*2?3�E%?� |xydu�q� lêlqgh rogx�jxqd jùuh

_E%?c %?n�� 	 �
2?3� nr�vxox vd�jodq�u yh i%?j gl}lvlqlq eholuohqphvl wdpdpodq0

p��v roxu1 Ex gl}l elu Fdxfk| gl}lvlglu1 ? � 6 ropdn ÿ}huh

_E%6c %?� � _E%6c %6n�� n _E%6n�c %6n2� n ���n _E%?3�c %?�

� �

263�
n

�

26
n ���n

�

2?32
'

�

2632

�

�� �

2?36

�

� �

2632

|d}�odelolu1 Elu 0 : f vd|�v� lêlq �E0� loh 2 �
� *L} 0
*L} 2

�

ghq eÿ|ÿn hq nÿêÿn

gr�jdo vd|� jùvwhuloluvh 6c? � � do�qg��j�qgd _E%6c %?� 	 0 hogh hglolu1 f

wdp rogx�jxqgdq i%?j gl}lvl elu % 5 f qrnwdv�qd |dn�qvdu1 D v�q�i� f lq elu

ùuwÿvÿ rogx�jx lêlq % qrnwdv� elu � 5 D dê�n nÿphvl lêlqghglu yh o : f lêlq

�oE%� � � dê�n |xydu� ydug�u1 �� yh�2 gr�jdo vd|�odu� ? � �� lêlq 23?n� 	 o
2

yh ? � �2 lêlq _E%?c %� 	 o
2 rodfdn �vhnlogh exoxqxu1 � ' 4@ i��c�2j ro0

vxq1 + 5 ��*2�3�E%� lvh

_E+c %� � _E+c %�� n _E%� c %� 	
�

2�3�
n

o

2
	 o

rogx�jxqgdq + 5 �oE%� yh grod|�v�|od ��*2�3�E%� � �oE%� � � exoxqxu1 Ex

vrqxê lvh EK� nr�vxox loh êhol�vlu1 Êhol�vnl|l jlghuphn lêlq D q�q vrqox elu dow

ùuwÿvÿqÿq yduo��j�q�q ndexoohqlophvl jhuhnlu1 \dql f nrpsdnw roxu1

Whruhp 514: = f er�v ropd|dq elu nrpsdnw x}d|vd s 5 �Ef� irqnvl|rqx

v�q�uo�g�u yh lqixpxpod vxsuhpxpxqd f ÿ}hulqghq xod�v�u/ +�Vxkxel 5334,1

4<




Lvsdw = f nrpsdnw yh yh s vÿuhnol rogx�jxqgdq sEf� � U nÿphvl gh nrp0

sdnw�u1 Ex qhghqoh sEf� ndsdo� yh v�q�uo� ropdn }ruxqgdg�u1 sEf� nÿphvl

v�q�uo� lvh s irqnvl|rqxgd v�q�uo� roxu yh nÿphqlq B ' �?uEsEf�� lqixpxp yh

� ' t�TEsEf�� vxsuhpxp qrnwdodu� exoxqxu1 Idndw sEf� d|q� }dpdqgd nd0

sdo� rogx�jxqgdq B yh � vd|�odu� sEf� nÿphvlqlq lêlqghglu1 f x}d|�qd %� yh

%2 qrnwdodu� %� 5 s3�iBjc %2 5 s3�i�j vhêlogl�jlqgh sE%�� ' B yh sE%2� ' �

hogh hglolu1\dql irqnvl|rq lqixpxp yh vxsuhpxpxqd f x}d|�qgd %� yh %2
qrnwdodu�qgd xod�v�u1

Wdq�p 514: = Hohpdqodu� qrnwd rodudn dgodqg�u�odq f nÿphvlql nhqgl

lêlqh gùqÿ�vwÿuhq s G f $ f irqnvl|rqx do�qv�q1 %W 5 f qrnwdv� sE%W� ' %W

ed�j�qw�v�q� vd�jo�|ruvd/ %W 5 f qrnwdv�qd s irqnvl|rqxqxq vdelw qrnwdv�g�u

ghqlu/ +�Vxkxel 5334,1

Wdq�p 514; = Efc _� elu phwuln x}d| rovxq yh s G f $ f irqnvl|rqx

ex x}d|� nhqgl lêlqh gùqÿ�vwÿuvÿq1 Khu %c + 5 f qrnwd êliwl yh f 	 & 	 �

nr�vxoxqx vd�jod|dq elu & uhho vd|�v� lêlq/

_EsE%�c sE+�� � &_E%c +�

nr�vxox vd�jodq�|ruvd s elu eÿ}ÿoph gùqÿ�vÿpÿ |d gd vdghfh elu eÿ}ÿoph

ghqlu1 & uhho vd|�v� gd eÿ}ÿoph vdelwl dg�q� do�u/ +�Vxkxel 5334,1

Whruhp 514; = +Edqdfk Whruhpl, Efc _� elu wdp phwuln x}d| yh s elu

eÿ}ÿoph gùqÿ�vÿpÿ lvh s irqnvl|rqxqxq whn elu vdelw qrnwdv� ydug�u/ +�Vxkxel

5334,1


Lvsdw = s irqnvl|rqxq vdelw qrnwdv� yduvd whn rogx�jx jùvwhulovlq1 %Wc %WW 5 f

vdelw qrnwdv� yduvd ex qrnwdodu sE%W� ' %W yh sE%WW� ' %WW ed�j�qw�odu�q�

vd�jodpdo�g�u1 Ex gxuxpgd/
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_E%Wc %WW� ' _EsE%W�c sE%WW�� � &_E%Wc %WW�

|d}�odelohfh�jlqghq _E%Wc %WW� 9' f lvh & � � êhol�vnlvlqh ydu�o�u1 Grod|�v�|od

_E%Wc %WW� ' f yh %W ' %WW exoxqxu1 �Vlpgl whn rodq vdelw qrnwdq�q yduo��j�

jùvwhulohelolu1 Khukdqjl elu %f 5 f qrnwdv� vhêlovlq1 sE%f� ' %f lvh vruxq

ndopdp��vw�u1 Dqfdn jhqhoolnoh %� ' sE%f� exoxqdfdnw�u1 Elu i%?j � f

gl}lvl %? ' sE%?3��c ? � � elêlplqgh rox�vwxuxovxq1 Ex gl}lqlq hohpdqodu�q�

lwhudwli rodudn %? ' Es � ��� � s�E%f� ' s?E%f� elêlplqgh eholuohqhfh�jl dê�nw�u1

i%?j gl}lvl elu Fdxfk| gl}lvlglu1 Ex ù}hool�jl jùuhelophn lêlq ùqfh

_E%6c %?� ' _EsE%63��c sE%?3�� � &_E%63�c %?3��

l�vohpl ùuqh�jlq o nh} |lqhohqvlq1 Nrod|o�nod

_E%6c %?� � &o_E%63oc %?3o�

ed�j�qw�v� hogh hglolu1 \xndugdnl lihgh gh o ' 6 yh ? ' 6n � do�qg��j�qgd

_E%6c %6n�� � &6_E%fc %��

hogh hglolu1 Jhqhoolnwhq nd|ehwphnvl}lq ? : 6 vhêphn nr�vxox|od ÿêjhq

h�vlwvl}ol�jlqghq dug��v�n rodudn |duduodqdudn

_E%6c %?� � _E%6c %6n�� n _E%6n�c %6n2� n ���n _E%?3�c %?�

yh|d

_E%6c %?� �
�

&6 n ���n &?3�
�

_E%fc%�� ' &6 �� &?36

�� &
_E%fc %��

yh ? � 6 lêlq

_E%6c %?� � &6

�� &
_E%fc %��
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vrqxfxqd ydu�o�u1 Elu 0 : f vd|�v�qd ndu�v�o�n jhohq

3
C*L} 0E�� &�

_E%fc %��

4
D

*L} & vd|�v�q0

gdq eÿ|ÿn hq nÿêÿn gr�jdo vd|� �E0� loh jùvwhuloluvh 6c? � � rogx�jxqgd

_E%6c %?� 	 0 exoxqxu1 Ex gd i%?j gl}lvlqlq elu Fdxfk| gl}lvl rogx�jxqx

jùvwhulu1 f phwuln x}d|� wdp rogx�jxqgdq ex gl}lqlq elu %W 5 f olplwl ydu

rodfdnw�u1 s vÿuhnol rogx�jxqgdq

sE%W� ' sE *�4?<"%?� ' *�4?<"sE%?� ' *�4?<"%? n � ' %W

hogh hglohfhnwlu1 Exqd jùuh %W qrnwdv� s irqnvl|rqxqxq vdelw qrnwdv�g�u1
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61 IUDNWDO X]D\L

Efc_� elu wdp phwuln x}d| rovxq1 f lq er�v ropd|dq wÿp nrpsdnw dow

nÿphohul v�q�i� KEf� loh jùvwhulovlq1 �c� 5 KEf� lvh � ^ � 5 KEf� glu1

Dqfdn jhqho rodudn � _ � nÿphvl KEf� v�q�i�q�q lêlqgh exoxqpd|delolu1


Lnl nrpsdnw nÿphqlq dudnhvlwl wdp v�q�uo� rovd eloh ndsdo� ropd|delolu1

% 5 f qrnwdv�q�q � 5 KEf� nÿphvlqh x}dno��j�

_E%c�� ' �?u+M�_E%c +�c + 5 �

loh wdq�podq�u1 Elu s% G � $ U irqnvl|rqx

s%E+� ' _E%c +�c + 5 �

rodudn eholuohqvlq1

ms%E+��� s%E+2�m � _E+�c +2�

rogx�jxqgdq s% irqnvl|rqx � nrpsdnw nÿphvl ÿ}hulqgh vÿuhnolglu1 Gÿ}jÿq

vÿuhnol rodq ex irqnvl|rq Whruhp 514: *ghq grod|� v�q�uo�g�u/ lq�pxp yh

vxsuhpxpxqd � nÿphvl ÿ}hulqgh xod�v�u1 \dql>

_E%c�� ' _E%c +n�

h�vlwol�jlql vd�jod|dq yh whn ropd|dq elu +n 5 � qrnwdv� ydug�u1 
Lnl�c� 5 KEf�

nÿphohul lêlq � nÿphvlqlq � nÿphvlqh x}dno��j�

_E�c�� ' t�T
%M�

_E%c�� ' t�T
%M�

�?u+M�_E%c +�

rodudn do�qv�q1 Jhqhoolnoh _E�c�� 9' _E�c�� glu1 \xndugd eholuwlohq s� jlel

irqnvl|rqodu flqvlqghq _E�c�� ' t�T
%M�

s�E%� |d}�odelolu1 s� vÿuhnol irqnvl0

|rqxqxq � nrpsdnw nÿphvl ÿ}hulqgh n�v�wodpdv� gd vÿuhnol rodfd�j�qgdq

ex irqnvl|rq � ÿ}hulqghnl vxsuhpxpxqd � nÿphvlqlq whn rodudn

exoxqdpd|delohq elu qrnwdv�qgd xod�vdfdnw�u1 Ex qhghqoh

_E�c�� ' _E%nc +n� c %n 5 � c +n 5 �
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|d}�odelolu1 _E�c�� ' f rogx�jx dê�nw�u1 � � � �re _E%c�� � _E%c��

h�vlwvl}ol�jlqlq vd�jodqdfd�j� jùuÿoÿu1 Grod|�v�|od �c�c� 5 KEf� �e � � �

do�qg��j�qgd

_E�c�� ' t�T
%M�

_E%c�� ' t�T
%M�

�?u+M�_E%c +�

wdq�p�qgdq _E�c�� � _E�c�� exoxqxu1 � � � lvh _E�c�� ' f idndw

_E�c�� 9' f roxu1 Ex gxuxpgd � 9' � lvh |d _E�c�� 9' f |d gd _E�c�� 9' f

ropdo�g�u1 %c + 5 U*q�q pdnvlpxpx % b + �vhnolqgh do�q�uvd �c�c� 5 KEf�

nÿphohul lêlq>

_E� ^ �c�� ' _E�c�� b _E�c��

vrqxfxqd xod�v�o�u1

_E� ^ �c�� ' t�T
%M���

_E%c�� ' t�T
%M�

_E%c�� b t�T
%M�

_E%c�� ' _E�c�� b _E�c��

glu1 �c�c� 5 KEf� nÿphohul> _E�c�� � _E�c�� n _E�c�� ed�j�qw�v�q�

vd�jodu1 Khu 5 5 � qrnwdv� lêlq

_E�c�� ' t�T
%M�

�?u+M�_E%c +� � t�T
%M�

�?u+M� d_E%c 5� n _E5c +�o � t�T
%M�

_E%c 5�n�?u+M�_E5c +�

khu 5 5 � |d}�odelolu yh |xndu�gdnl ed�j�qw�q�q vd�j wdudi�qgdnl khu lnl whulpgh0

gh � nÿphvlqlq khu 5 qrnwdv� |huoh�vwlulogl�jlqgh jhêhuol rogx�jxqgdq/ elulqfl

whulpgh _E%c 5� x}dno��j�q� plqxpxp/ lnlqfl whulpgh lvh _E5c +� x}dno��j�q�

pdnvlpxp |dsdq 5 qrnwdodu� nxoodq�o�uvd

_E�c�� � t�T
%M�

�?u5M�_E%c 5� n t�T
5M�

�?u+M�_E5c +� ' _E�c�� n _E�c��

exoxqxu/ +�Vxkxel 5334,1
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Wdq�p 614 = Efc_� elu wdp phwuln x}d| rovxq1 f lq er�v ropd|dq wÿp

nrpsdnw dow nÿphohul v�q�i� KEf� ropdn ÿ}huh KEf� ÿ}hulqgh wdq�po� elu

� G KEf��KEf� $ U
n irqnvl|rqx lêlq khu �c� 5 KEf�ropdn ÿ}huh

�E�c�� ' _E�c�� b _E�c��

h�vlwol�jl ydug�u/ +�Vxkxel 5334,1

Whruhp 614 = KEf� ÿ}hulqgh elu �=KEf� � KEf� $ U
n irqnvl|rqxqx

khu �c� 5 KEf� lêlq � irqnvl|rqx KEf� ÿ}hulqgh elu phwulnwlu/ +Eduqvoh|

4<;;,1


Lvsdw=

l1 _E�c�� � f rogx�jxqgdq �E�c�� � f g�u1

ll1 _E�c�� ' f rogx�jxqgdq �E�c�� ' f g�u1 � 9' � rogx�jxqgd _E�c�� loh

_E�c�� q�q hq d} elu wdqhvl v�i�u rodpd|dfd�j�qgdq �E�c�� 9' f ê�ndu1

lll1 �E�c�� ' �E�c�� g�u1

ly1 ßêjhq h�vlwvl}ol�jlql jùvwhuphn lêlq �c�c� 5 KEf� ropdn ÿ}huh/

�E�c�� ' _E�c�� b _E�c��

wdq�p�qgdq |dudodqdudn

�E�c�� � d_E�c�� n _E�c��o b d_E�c�� n _E�c��o

do�qv�q1 � *gdq � *|h yh � *ghq � *|h x}dno�nodu�q wrsodp� loh � *ghq � *|h

yh � *ghq � *|d x}dno�nodu�q wrsodp�q�q hq eÿ|ÿ�jÿ _E�c�� loh _E�c�� q�q

hq eÿ|ÿ�jÿ loh _E�c�� loh _E�c�� qlq hq eÿ|ÿ�jÿqÿq wrsodp�qgdq nÿêÿn |d

gd hq id}od rqd h�vlw rodfd�j�qgdq

�E�c�� � _E�c�� b _E�c�� n _E�c�� b _E�c��

yh|d

�E�c�� � �E�c�� n �E�c��

58



exoxqxu1 \dql � nÿph irqnvl|rqx jhuêhnwhq elu phwuln roxs Kdxvgru�

phwul�jl dg�q� do�u1

Wdq�p 615 = ß|hohul f *lq nrpsdnw nÿphohul rodq EKEf�c �� phwuln x}d0

|�qd iudnwdoodu x}d|� ghqlu/ +�Vxkxel 5334,1

Wdq�p 616 = f *lq dudodu�qgdnl x}dno�n � phwul�jl loh eholuohqpl�v nrpsdnw

dow nÿphohulqh |dql KEf� x}d|�q�q qrnwdodu�qd iudnwdoodu ghqlu/ +�Vxkxel

5334,1

Wdq�p 617 = � � f yh 0 � f rovxq1 �0 ' i+ 5 f G _E%c +� � 0c ;% 5 �j
nÿphvlqh � nÿphvlqlq 0 |du�êdso� elu |xyduod jhqoh�vphvl ghqlu1 � ' �f
g�u1 � nrpsdnw elu nÿph rogx�jxqgd �0 ndsdo�g�u1 Nrpsdnw elu � nÿphvl

wdp v�q�uo� rogx�jxqgdq �0 nÿphvlql eholuohphn lêlq � gd vrqox vd|�gd qrnwd

|hwhuol rodfdnw�u1 Ex gxuxpgd |dn�qvdn elu i+?j � �0 gl}lvlqlq olplw qrn0

wdv� �0 gd exoxqdfdnw�u1

\dug�pf� Whruhp 615 = �c� 5 KEf� yh 0 : f yhulohq elu vd|� rovxq1

Dqfdn yh dqfdn �E�c�� � 0 lvh � � �0 �e � � �0 roxu/ +Eduqvoh| 4<;;,1


Lvsdw = Ùqfh dqfdn yh dqfdn _E�c�� 	 0 lvh � � �0 rogx�jx yhulovlq1

l1 _E�c�� � 0 do�qv�q _E�c�� ' t�T
@M�

_E@c�� � 0 rogx�jxqgdq khu @ 5 � lêlq

_E@c�� � 0 hogh hglolu1 � nrpsdnw rogx�jxqgdq _E@c�� � 0 rodfdn �vhnlogh

elu K 5 � qrnwdv� ydug�u1 Ex qhghqoh khu @ 5 � qrnwdv� elu K 5 � phunh}ol

yh 0 |du�êdso� ndsdo� |xydu lêlqgh exoxqxu/ |dql @ 5 �0 roxu yh � � �0 gxu1

ll1 � � �0 ed�j�qw�v� jhêhuol rovxq1

_E�c�� ' t�T
@M�

_E@c��

nÿph irqnvl|rqx do�qv�q1 Yduvd|�p jhuh�jlqfh khu @ 5 � lêlq _E@c K� � 0 rod0

fdn elu K 5 � qrnwdv� ydug�u1 Ex qhghqoh khu @ 5 � lêlq _E@c�� � _E@c K� � 0
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roxu yh _E�c�� � 0 exoxqxu1 � yh � nÿphohulqlq |huohul gh�jl�vwlulogl�jlqgh

dqfdn yh dqfdn _E�c�� � 0 lvh � � �0 rogx�jx jùuÿoÿu exudgdq

�E�c�� ' _E�c�� b _E�c�� � 0 / _E�c�� � 0

yh

_E�c�� � 0 / � � �0 yh � � �0

vrqxfxqd ydu�o�u1

\dug�pf� Whruhp 616 = i�?j 5 KEf�/ ? ' �c 2c �c e��� elu Fdxfk| gl}lvl

rovxq1 i?�j c � ' �c 2c �c ��� duwdq elu wdp vd|� gl}lvl Ef 	 ?� 	 ?2 	 ����

ropdn ÿ}huh %n?� 5 �?� qrnwdodu�q�q
�

%n?�
�

� fc � ' �c 2c ���gl}lvl elu Fdxfk|

gl}lvl lvh khu ? 5 Q lêlq %? 5 �? rodfdn �vhnlogh %?� ' %n?� nr�vxoxqx vd�jod|dq

elu i%?j � f Fdxfk| gl}lvl ydug�u/ +�Vxkxel 5334,1


Lvsdw = Eù|oh elu Fdxfk| gl}lvlqlq yduo��j� gl}l rox�vwxuxodudn jùvwhulohelolu1

Jùvwhulp lêlq khu ? 5 i�c 2c ���?�j yh %? 5
�

% 5 �? G _E%c %n?�� ' _E%n?�c �?�
�

do�qv�q1 \dql %? qrnwdv� �? nÿphvlqgh %n?� qrnwdv�qd hq |dn�q qrnwdodugdq

elul rodudn vhêlopl�vwlu1 �? nrpsdnw rogx�jx lêlq eù|oh hq d} elu %? 5 �?
qrnwdv� ydug�u1 ? ' ?� lêlq %?� ' %n?� rodfd�j� dê�nw�u1 Ehq}hu �vhnlogh khu

? 5 i?�3� n �c ?�3� n 2c ���?�j � ' �c 2c �c ��� sr}lwli wdp vd|�v�qd ndu�v� jhoh0

fhn elu %? 5 �? qrnwdv�q�
�

% 5 �? G _E%c %n?�� ' _E%n?� c �?�
�

nÿphvlqlq/

hq d}�qgdq elu wdqhvlqlq ydurogx�jx elolqhq elu hohpdq� vhêlohuhn i%?j � f

gl}lvl rox�vwxuxovxq1 %?� ' %n?� rogx�jx wdq�pgdq jùuÿoÿu1

Ex gl}lqlq elu Fdxfk| gl}lvl rogx�jxqx jùvwhuphn lêlq Fdxfk| gl}lohulqlq

elolqhq ù}hoolnohul loh yhulohq elu 0 : f vd|�v� yh ?�c ?� � �� rogx�jxqgd

_E%n?� c %
n?�� � 0

�
yh 6c? � �2 lvh �E�6c �?� � 0

�
rodfdn �vhnlogh ��E0� yh

�2E0� sr}lwli wdp vd|�odu� exoxqdelolu1 �E0� ' 4@ i��c �2j do�qv�q yh

5:



6c? � � vhêlovlq1 Gl�jhu |dqgdq 6 yh ? vd|�odu� elu ?� yh ?� vd|�v� lêlq

6 5 i?�3� n �c ?�3� n 2c ���c ?�j yh ? 5 i?�3� n �c ?�3� n 2c ���c ?�j nr�vxoxqx

vd�jod|dfd�j�qgdq ex vhêlp qhghql|oh ?�c ?� � � rodfdnw�u1

Ex qhghqoh 6c? � � lêlq _E%n?�c %
n?�� �

0

�
exoxqxu1 D|u�fd �E�6c �?�� �

0

�
rogx�jxqgdq �6 � E�?��0*� yh exudgdq gd _E%6c %n?�� �

0

�
do�qdelolu1 Ehq}hu

�vhnlogh _E%n?� c %
n?�� � 0

�
exoxqxu1 ßêjhq h�vlwvl}ol�jlqghq ex vrqxêodu nxo0

odq�odudn 6c? � � lêlq

_E%6c %?� � _E%6c %n?�� n _E%n?�c %
n?�� n _E%n?� c %?� � 0

hogh hglolu i%?j � f elu Fdxfk| gl}lvlglu1

Whruhp 617 = Efc _� elu wdp phwuln x}d| lvh EKEf�c �� phwuln x}d|� gd

wdpg�u1 i�?j 5 KEf� elu Fdxfk| gl}lvl rogx�jxqgd gl}l|h dlw rodq � olplwl/

� ' i% 5 f G % qrnwdv�qd |dn�qvd|dq i%? 5 �?j Fdxfk| gl}lvl yduj nxudo�
loh eholuohqlu/ +Eduqvoh| 4<;;,1


Lvsdw = 
Lvsdw d�vd�j�gd eholuwlohq sduêdodud d|u�ov�q1

l1 � 9' �

ll1 � nÿphvl ndsdo�g�u1

lll1 � nÿphvl wdp v�q�uo�g�u1

ly1 i�?j gl}lvlqlq olplwl � nÿphvlglu1

l1 � nÿphvl er�v gh�jloglu1 i�?j 5 KEf� elu Fdxfk| gl}lvl rogx�jxqd

jùuh elu f 	 ?� 	 ?2 	 ��� sr}lwli wdp vd|�odu gl}lvl

6c? � ?� c �E�6c �?� �
�

2�
c � ' �c 2c �c ���

rodfdn �vhnlogh eholuohqhelolu1 Elu %?� 5 �?� qrnwdv� vhêlovlq1 \xndu�gd

� ' � do�qg��j�qgd �E�?�c �?2� � �

2
rogx�jxqgdq elu %?2 5 �?2 qrnwdv�

_E%?�c %?2� �
�

2
rodfdn �vhnlogh vhêlohelolu1 Exudgd d|q� |ùqwhp loh vrqox elu

5;



%?� 5 �?�c � ' �c 2c ���c & gl}lvlqlq _E%?�3�c %?�� �
�

2�3�
rodfdn �vhnlogh eholu0

ohqgl�jl yduvd|�ov�q1 �E�?& c �?&n�� �
�

2&
yh grod|�v�|od t�T

%M�?&
_E%c�?&n�� �

�

2&
|d}�odelolu1 %?&n� 5 �?&n� qrnwdv� �?& nÿphvlqh hq |dn�q qrnwd rodudn

vhêlovlq1 Ex gxuxpgd/

_E%?& c %?&n�� �
�

2&

roxu1 Exqd jùuh wÿphydu�p |rox|od elu i%?� 5 �?�j � f/ � ' �c 2c �c ���

gl}lvl

_E%?� c %?�n�� �
�

2�

rodfdn �vhnlogh eholuohqhelolu1 i%?�j elu Fdxfk| gl}lvlglu1 Elu 0 : f vd|�v�qd

ndu�v� jhohq sr}lwli �E0� wdp vd|�v�

"
[

�'�

�

2�
	 0

rodfdn �vhnlogh vhêlovlq1 ^ : R � � do�qg��j�qgd d�vd�j�gdnl vrqxê hogh hglolu1

_E%?R c %?^� � _E%?R c %?Rn�� n _E%?Rn�c %?Rn2� n ���n _E%?^3�c %?^�

�
"
[

�'�

�

2�
	 0

i�?j 5 KEf�/ ? ' �c 2c �c e��� elu Fdxfk| gl}lvl rovxq1 i?�j c � ' �c 2c �c ���

duwdq elu wdp vd|� gl}lvl Ef 	 ?� 	 ?2 	 ���� ropdn ÿ}huh %n?� 5 �?� qrn0

wdodu�q�q
�

%n?�
�

� fc � ' �c 2c ��� gl}lvl elu Fdxfk| gl}lvl lvh khu ? 5 Q lêlq

%? 5 �? rodfdn �vhnlogh %?� ' %n?� nr�vxoxqx vd�jod|dq elu i%?j � f Fdxfk|

gl}lvl ydurogx�jxqgdq grod|� f gh elu i@? 5 �?j Fdxfk| gl}lvl @?& ' %?&
nr�vxox vd�jod|dfdn �vhnlogh ydug�u1 f wdp rogx�jxqgdq i@?j gl}lvl elu @ 5 f

qrnwdv�qd |dn�qvdu1 Wdq�pd jùuh @ 5 � g�u yh � nÿphvl er�v gh�jloglu1

ll1 � nÿphvl ndsdo�g�u1 Exqx jùuphn lêlq khukdqjl elu i@?j � � |dn�qvdn

gl}lvlqlq @ 5 f olplw qrnwdv�q�q � gd exoxqgx�jxqxq jùvwhulophvl |hwhuolglu1

5<



Gl}lqlq khu @� qrnwdv� � gd rogx�jxqgdq ex nÿphqlq wdq�p� qhghql|oh

*�4?<"%
E��? ' @�

rodfdn �vhnlogh elu
q

%
E��? 5 �?

r

/ E� ' �c 2c ����� elu Fdxfk| gl}lvl ydug�u yh

� ' �c 2c ���� lêlq _E@?�c @� �
�

�
rodfdn �vhnlogh duwdq elu ?� sr}lwli wdp vd|�odu

gl}lvl rox�vwxuxovxq1 Ùwh |dqgdq khu ?� lêlq _E%
E?��6 c @?�� �

�

�
rodfdn �vhnlogh

elu 6� sr}lwli wdp vd|�v� ydug�u1 Grod|�v�|od

_E%E?��6� c @� � _E%E?��6� c @?�� n _E@?�c @� �
2

�
c � ' �c 2c ���

hogh hglolu1 +6� ' %
E?��6� rodudn wdq�podq�uvd +6� 5 �6� yh *�4�<" +6� ' @ roxu1

i�?j 5 KEf�c ? ' �c 2c �c e��� elu Fdxfk| gl}lvl rovxq 1 i?�j c � ' �c 2c �c ���

duwdq elu wdp vd|� gl}lvl Ef 	 ?� 	 ?2 	 ���� ropdn ÿ}huh %n?� 5 �?� qrn0

wdodu�q�q
�

%n?�
�

� fc � ' �c 2c ���gl}lvl elu Fdxfk| gl}lvl lvh khu ? 5 Q lêlq

%? 5 �? rodfdn �vhnlogh %?� ' %n?� nr�vxoxqx vd�jod|dq elu i%?j � f Fdxfk|

gl}lvl rogx�jxqgdq grod|� i+6�j gl}lvlql dow gl}l rodudn lêhuhq elu i5� 5 ��j
Fdxfk| gl}lvl ydug�u1 Elu Fdxfk| gl}lvl elu dow gl}lvlqlq |dn�qvdg��j� qrnwd|d

|dn�qvd|dfd�j�qgdq *�4�<"5� ' @ exoxqxu1 @ 5 � rogx�jxqgdq � nÿphvl f wdp

x}d|�q�q ndsdo�/ grod|�v�|od gd elu wdp dow x}d|�g�u1

lll1 � nÿphvl wdp v�q�uo�g�u1 Ùqfh khu 0 : f vd|�v�qd/ ? � � nr�vxox vd�j0

odqg��j�qgd � � E�?�0 rodfdn �vhnlogh elu �E0� sr}lwli wdp vd|�v�qd ndu�v�

jhogl�jl jùvwhulovlq1 0 : f do�qg��j�qgd/ 6c? � ��E0� lêlq �E�6c �?� � 0

|d}�odelogl�jlqghq 6 � ? yh ? � �� lêlq �6 � E�?�0 roxu1 Elu @ 5 �

qrnwdv� do�qg��j�qgd ex qrnwd elu i@� 5 ��j gl}lvlqlq olplwlglu1 Ex qhghqoh

6 � �2E0� lêlq _E@6c @� � 0 roxu1 �E0� ' 4@ i��c �2j do�qg��j�qgd/

@6 5 �6 yh 6 � � lêlq @6 5 E�?�0 roxu1 �? nÿphohul nrpsdnw rogx�jxq0

gdq E�?�0 nÿphohul ndsdo�g�u1 Grod|�v�|od @6 gl}lvlqlq @ olplw qrnwdv� gd

E�?�0 lêlqgh exoxqpdo� |dql ? � � lêlq � � E�?�0 ropdo�g�u1
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� q�q wdp v�q�uo� ropdg��j� ndexo hglogl�jlqgh hq d} elu 0f : f vd|�v�qd ndu�v�o�n

jhohq elu 0f3@Y}= |rnwxu1 Ex gxuxpgd � 9' � lêlq _E%�c %�� � 0f rodfdn �vhnlogh

elu i%�j � � gl}lvl exoxqdelolu1 Ùwh |dqgdq |hwhu ghuhfhgh eÿ|ÿn ? vd|�v�

lêlq � � E�?� 0f� rodfdnw�u1 Exqd jùuh khu %� 5 � qrnwdv�qd ndu�v�o�n jhohq

yh _E%�c +�� �
0f
�

nr�vxoxqx vd�jod|dq elu +� 5 �? qrnwdv� ydug�u1 �? nrpsdnw

rogx�jxqgdq i+�j � �? gl}lvlqlq |dn�qvdn elu i+?�jdow gl}lvl exoxqdfdnw�u1

\hwhu ghuhfhgh eÿ|ÿn ?� yh ?� lêlq _E+?�c +?�� 	
0f
�

roxu1 Grod|�v�|od

_E%?�c %?�� � _E%?�c +?�� n _E+?�c +?�� n _E+?� c %?�� 	 0f

|d}�odelolu1 i%�j gl}lvl wÿp hohpdqodu� dudv�qgdnl x}dno�n 0f gdq nÿêÿn ro0

pd|dfdn �vhnlogh rox�vwxuxogx�jx lêlq ex vrqxê elu êhol�vnlglu1 \dql � wdp

v�q�uo�g�u/ � nrpsdnww�u yh � 5 KEf� exoxqxu1

ly1 i�?j gl}lvlqlq olplwl � nÿphvlglu1 � 5 KEf� yh yhulohq elu 0 : f

vd|�v� loh |hwhu ghuhfhgh eÿ|ÿn ? lêlq � � E�?�0 rogx�jx elolqgl�jlqh jùuh

*�4?<"�? ' � |dql/ ? � �E0� lnhq �E�?c �� � 0 rogx�jxqx jùuhelophn lêlq

\dug�pf� Whruhp 615 *ghq > �? � �0 rogx�jxqxq jùvwhulophvl |hwhuolglu1 Elu

�E0� vd|�v�q� 6c? � � lêlq �E�6c �?� �
0

2
vd�jod|dfdn/ |dql �? � E�6� 02

rodfdn �vhnlogh eholuohqvlq1 ? � � ropdn ÿ}huh ? 	 ?� 	 ?2 	 ��� duwdq

wdpvd|�odu gl}lvl> � ' �c 2c ��� lêlq 6c & � ?� rogx�jxqgd

�6 � E�&� 0
2�n�

ed�j�qw�v� jhuêhnoh�vhfhn �vhnlogh vhêlovlq1 �? � E�?�� 02
rogx�jx dê�nw�u1 �?

lêlqgh elu + qrnwdv� do�qv�q1 Grod|�v�|od _E+c %?�� � 0

2
rodfdn �vhnlogh elu

%?� 5 �?� qrnwdv� exoxqdelolu1

�?� � E�?2� 0
22

|d}�odelohfh�jlqghq

_E%?�c %?2� �
0

22
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rodfdn �vhnlogh elu %?2 5 �?2 qrnwdv� exoxqdfdnw�u1 Exqd jùuh wÿphydu�p

|rox|od elu %?�c %?2c ���c %?� c ��� gl}lvlql %?� 5 �?� yh _E%?� c %?�n�� � 0

2�n�
nr�vxoodu� jhuêhnoh�vhfhn �vhnlogh rox�vwxuxogx�jxqgd

_E+c %?�� � _E+c %?�� n _E%?�c %?2� n ���n _E%?�3�c %?��

� 0

2
n ��n

0

2�
'

0

2
E� n �

2 n ��n
�

2�3�
�

' 0E�� �

2�
�

� 0

vrqxfx exoxqxu yh
�

%?� 5 �?�
�

gl}lvl elu Fdxfk| gl}lvlglu1 Grod|�v�|od
�

%?�
�

gl}lvlqlq elu % 5 � qrnwdv�qd |dn�qvd|dfd�j� jùuÿoÿu1

_E+c %� � _E+c %?�� n _E%?� c %�

ed�j�qw�v�qgd *�4�<" _E%?� c %� ' f yh *�4�<" _E+c %?�� � 0 rogx�jxqgdq _E+c %� � 0

exoxqxu1 Grod|�v�|od �? � �0 vrqxfxqd ydu�o�u yh EKEf�c �� x}d|� wdpg�u1

Whruhp 618 = Efc_� elu wdp phwuln x}d| yh � G f $ f irqnvl|rqx

vdelwl f 	 & 	 � rodq elu eÿ}ÿoph gùqÿ�vÿpÿ rovxq1 ` G KEf� $ KEf�

nÿph gùqÿ�vÿpÿ

` E�� ' i�E%� G % 5 �j c ;� 5 KEf�

rodudn wdq�podqv�q1 EKEf�c �� x}d|�qgd ` irqnvl|rqx vdelwl & rodq elu

eÿ}ÿoph gùqÿ�vÿpÿgÿu1


Lvsdw = Ex wdq�pd jùuh ` irqnvl|rqx elu � nÿphvlqghnl gh�jhul ex nÿ0

phqlq �E�� jùuÿqwÿvÿgÿu1 � vÿuhnol rogx�jx lêlq � nrpsdnwvd �E�� nÿphvl

gh nrpsdnww�u1 Grod|�v�|od ` E�� ' �E�� rodudn wdq�podqdq irqnvl|rq>

` G KEf� $ KEf� �vhnolqghglu1 �c� 5 KEf� lvh

_E` E��c` E��� ' _E�E��c �E��� ' t�T
%M�

�?u+M�_E�E%�c �E+��
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t�T
%M�

�?u+M�_E�E%�c �E+�� � t�T
%M�

�?u+M�_E%c +� ' &_E�c��

exoxqxu grod|�v�|od

_E` E��c` E��� � &_E�c��c f 	 & 	 �

vrqxfx hogh hglolu1 Ehq}hu �vhnlogh _E` E��c` E��� � &_E�c�� h�vlwvl}ol�jl gh

exoxqxu1 Exqd jùuh/

�E` E��c` E��� ' _E` E��c` E��� b _E` E��c` E���

� &_E�c�� b _E�c��

' &�E�c��

vrqxfx hogh hglolu1 Khu �c� 5 KEf� lêlq

�E` E��c` E��� � &�E�c��c f 	 & 	 �

ed�j�qw�v� vd�jodqg��j�qgdq ` elu eÿ}ÿoph gùqÿ�vÿpÿgÿu/ +�Vxkxel 5334,1

Wdq�p 618 = KEf� gh elu eÿ}ÿoph gùqÿ�vÿpÿqÿq vdelw qrnwdv� rodq nrp0

sdnw nÿph|h iudnwdo ghqlu/ +�Vxkxel 5334,1

\dug�pf� Whruhp 619 = �c�c�c( 5 KEf� nÿphohul lêlq

�E� ^ �c� ^(� � �E�c�� b �E�c(�

ed�j�qw�v� jhêhuolglu1


Lvsdw =

�E� ^�c� ^(� ' _E� ^ �c� ^(� b _E� ^(c� ^��

h�vlwol�jl lêlq

_E� ^�c�� ' _E�c�� b _E�c��

_E� ^ �c� ^(� ' _E�c� ^(� b _E�c� ^(�
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|d}�odelolu1 Idndw � � � ^( yh ( � � ^( rogx�jxqgdq

_E�c� ^(� � _E�c�� yh _E�c� ^(� � _E�c(�

roxu yh

_E� ^�c� ^(� ' _E�c�� b _E�c(�

vrqxfxqd ydu�o�u1 Ehq}hu �vhnlogh/

_E� ^(c� ^�� ' _E�c�� b _E(c��

exoxqxu1 Grod|�v�|od

�E� ^ �c� ^(� � _E�c�� b _E�c(�b
_E�c�� b _E(c��

_E�c�� b _E�c(� b E�c�� b _E(c�� ' _E�c�� b _E�c��b
_E�c(� b _E(c��

_E�c�� b _E�c�� b _E�c(� b _E(c�� ' �E�c�� b �E�c(�

vrqxfxqd ydu�o�u/ +�Vxkxel 5334,1

Whruhp 61: = Efc _� elu wdp phwuln x}d| ��c �2c ���c �? irqnvl|rqodu�q�q f

ÿ}hulqgh vdelwohul v�udv�|od &�c &2c ���c &? vd|�odu�|od yhulopl�v eÿ}ÿoph gùqÿ�vÿp0

ohul rovxq1 � ' �c 2c ���c ? rodfdn �vhnlogh vhêlogl�jlqgh `� G KEf� $ KEf�

irqnvl|rqx/ �� G f $ f eÿ}ÿoph gùqÿ�vÿpÿqÿq ÿuhwwl�jl vdelwl &� rodq

eÿ}ÿoph gùqÿ�vÿpÿqÿ jùvwhuvlq1 Khu � 5 KEf� lêlq

` E�� '

?̂

�'�
`�E�� '

?̂

�'�
��E��

nxudo�|od wdq�podqdq ` G KEf� $ KEf� nÿph irqnvl|rqx elu eÿ}ÿoph

gùqÿ�vÿpÿ roxs eÿ}ÿoph vdelwl & ' 4@ i&�c &2c ���c &?j c f 	 & 	 � loh yhul0

olu/ +�Vxkxel 5334,1
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Lvsdw = ? ' 2 lêlq loh yhulohq vrqxê elu ? vrqox vd|�v�qd hul�vlohelolu1 Ex ù}ho

gxuxpgd \dug�pf� Whruhp 619 nxoodq�odudn> �c� 5 KEf� nÿphohul lêlq

�E` E��c` E��� ' �E`�E�� ^`2E���c E`�E�� ^`2E���

� �E`�E�� ^`�E��� b �E`2E��c`2E���

� &��E�c�� b &2�E�c�� � &�E�c��

|d}�odelolu1 Exudgd & ' 4@ i&�c &2j rodudn wdq�podq�u1 Ex |dnod�v�pod h�jhu>

`�E�� ^`2E�� ^ ��� ^`�3�E�� ' 4@ i&�c &2c ���c &�3�j

elu eÿ}ÿoph gùqÿ�vÿpÿ lvh eÿ}ÿoph vdelwl & ' 4@ i&�c &2c ���c &�j rodudn

gh�jl�vwlulophvl nr�vxox|od

`�E�� ^`2E�� ^ ��� ^`�3�E�� ^`�E��

irqnvl|rqx gd elu eÿ}ÿoph gùqÿ�vÿpÿgÿu1

Wdq�p 619 = Elu Efc_� wdp phwuln x}d|� loh ÿ}hulqgh wdq�podqp��v rodq

�� G f $ f eÿ}ÿoph gùqÿ�vÿpohul i�� G � ' �c 2c ���c ?j vrqox nÿphvlqh \lqh0

ohqpl�v +lwhuh, Irqnvl|rq Vlvwhpl +LIV, dg� yhulolu1 �� irqnvl|rqx eÿ}ÿoph

vdelwl &� lvh Efc i��j� vlvwhplqlq eÿ}ÿoph vdelwl & ' 4@ i&�c &2c ���c &?j roxu1
` G KEf� $ KEf� elu eÿ}ÿoph gùqÿ�vÿpÿ lvh vdelw qrnwdv�q� exopdn lêlq

nh|� elu �f 5 KEf� nÿphvl loh ed�vodqdq elu dug��v�n |dnod�v�p l�vohplqlq

�? ' ` E�?3�� ' `?E�f� �vhnolqgh vÿugÿuÿophvl jhuhnlu1 `? loh ` qlq

nhqglvl loh ? nhuh nrpsr}lv|rqx lidgh hglolu1 Gùqÿ�vÿpÿq vdelw qrnwdv� rodq

� 5 KEf� nÿphvl

` E�� ' � ' *�4?<"�? ' *�4?<"`
?E�f�

rodudn eholuohqlu1 Wdq�p rodudn � elu iudnwdog�u1 ` eÿ}ÿoph gùqÿ�vÿpÿ

elu |lqhohqpl�v irqnvl|rq vlvwhpl dudf�o��j�|od wdq�podqp��vvd � vdelw qrn0

wdv�qd vlvwhp lêlq êhnlfl dg� yhulolu1 \lqhohqpl�v irqnvl|rq vlvwhpohul loh ù}ho0

olnoh glqdpln vlvwhpohu ed�jodp�qgd ndu�v�od�v�o�u1 Ex vlvwhpohugh ed�vodqj�ê
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nr�vxoodu�qd d�v�u� gx|duo� elu êhnlfl/ Jduls Êhnlfl rodudn dgodqg�u�o�u/ +�Vxkxel

5334,1

Ùuqhn 614 = Gr�jdo phwul�jl loh U uhho vd|�odu wdp phwuln x}d|� do�qv�q

��E%� '
�

�
% yh �2E%� '

�

�
% n

2

�
irqnvl|rqodu� loh lnl wdqh ��c �2 G U $ U

gùqÿ�vÿpÿ wdq�podqv�q1 %�c %2 5 U lêlq

m��E%��� ��E%2�m '
�

�
m%� � %2m c � ' �c 2

rogx�jxqgdq ex irqnvl|rqodu eÿ}ÿoph gùqÿ�vÿpohul roxs eÿ}ÿoph vdelwohul

& ' &� ' &2 '
�

�
loh yhulolu1 KEU� loh U qlq nrpsdnw/ |dql ndsdo� yh

v�q�uo� nÿphohulqlq v�q�i� jùvwhulolu1 Ex nÿph ÿ}hulqghnl � phwul�jl U ghnl

_E%c +� ' m%� +m phwul�jl dudf�o��j� loh eholuohqlu1 ` G KEU� $ KEU� eÿ}ÿoph

gùqÿ�vÿpÿ khu � 5 KEU� lêlq ` E�� ' `�E�� ^`2E�� rodudn wdq�podq�u1

Vdelw qrnwd|� exopdn dpdf�|od khukdqjl elu nrpsdnw nÿph/ ùuqh�jlq elu

�f ' dfc �o nÿphvl loh |lqhohph|h ed�vodqdelolu1

�� ' ` E�f� '
�

fc
�

�

�

^
�

2

�
c
�

�

�

roxu1 Exudgd` irqnvl|rqx dfc �o dudo��j�q�q ruwd ÿêwhelulql er�vdowpd l�vohplql

jùuphnwhglu1

�2 ' ` E��� '
�

fc
�

b

�

^
�

2

b
c
�

b

�

^
�

S

b
c
.

b

�

^
�

H

b
c
b

b

�

nÿphvl lvh �� ghnl lnl ndsdo� dudo��j�q ruwd ÿêwheluohul er�vdow�odudn hogh hglohq

gùuw ndsdo� nÿphqlq eluoh�vlplglu1 Dug��v�n |dnod�v�pd ghydp hglohfhn roxuvd

eÿ}ÿoph gùqÿ�vÿpÿ E? n ��� dg�p�qgd ?1 dg�pgdnl ndsdo� nÿphohulq khu

elulqlq ruwd ÿêwh elulql er�vdow�s lnl ndw vd|�gd |hql ndsdo� nÿph|h |ro dêw��j�

vrqxfxqd ydu�o�u1 Ex qhghqoh/

*�4?<"�? ' �

nÿphvl Fdqwru nÿphvlglu1 Ex gxuxpgd/ Fdqwru nÿphvl elu iudnwdog�u1 Iudn0

wdoodu nrpsdnw nÿphohu ropdodu�qd ndu�v�q jhqhogh êrn ndupd�v�n jhrphwuln
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|ds�odud vdklswlu1 Dqfdn ex ndupd�v�no�n lêlqgh d|q� irqnvl|rqxq dug��v�n

x|jxodqpdv� |rox|od hogh hglophohulqghq nd|qdnodqdq lojlqê ù}hoolnohu wd�v�u0

odu1

6:



71 IUDNWDOODU

Vwdqgduw jhrphwulghq iduno� rodudn/ gr�jdgdnl shn êrn |ds� gÿ}hqvl} yh

sduêdo� elu jùuÿqÿph vdklswlu1 Gr�jd ex dê�gdq/ |ÿnvhn vhyl|hol yh rogxnêd

iduno� elu ndupd�vd jùvwhulu1 \hwhulqfh nÿêÿn ùoêhnohugh gr�jd sdwhuqohulq

wÿpÿ sudwln dê�gdq vrqvx} ndexo hglohelohfhn x}xqoxnwdg�u1 Ex irupodu ùn0

olg jhrphwulvl dê�v�qgdq elêlpvl}/ pruirorml dê�v�qgdq dpruigxu1 Dqfdn ù}ho0

olnoh elojlvd|du whnqrormlvlqghnl jhol�vphohu vd|hvlqgh ex gÿ}hqvl} yh sduêdo�

|ds�odu pdwhpdwl�jlq yh �}l�jlq dud�vw�upd vdkdv�qd jlupl�vwlu1 Ex h�julohu dlohvl

iudnwdoodu rodudn dgodqg�u�op��vw�u1 Ed}� iudnwdo nÿphohul/ h�julohu yh |ÿ}h|ohu

elêlplqgh|nhq elu n�vp� ed�jodqw�v�} wr}odu elêlplqgh yh|d elolplq yh vdqdw�q

dgodqg�udpd|dfd�j� ndgdu ndupd�v�n elêlpol rodeloluohu1 Gxuxp jhêl�vohul +ndw�

0v�y�/ v�y� 0 jd} yh|d whuvl ,/ wÿueÿodqv/ klgurglqdpln/ nlp|dvdo whsnlphohu/

nulvwdoohu +ùuqh�jlq ndu nulvwdoohul,/ jh}hjhqohulq |ùuÿqjhohul/ ndos/ dnfl�jhu0

ohughnl eurq�vodu/ ndq gdpduodu�/ ghul/ gÿq|d |ÿ}h|l/ vdklo �vhulwohul/ dwprv0

ihuln rod|odu/ qÿnohhu whsnlphohu/ eh|lq/ eurzq kduhnhwl/ |dsudnodu/ d�jdê gdo0

odu�/ 111 iudnwdo |ds�odugdq rox�vpx�vwxu yh|d exqodu�q gdyudq��vodu�q�q iudnwdo

|ds�odu� loh gr�juxgdq lol�vnl ydug�u1

Iudnwdo jhrphwul/ nodvln Ùnolg jhrphwulvlqlq elu x}dqw�v�g�u1 \dsudnodugdq

jdodnvlohuh ndgdu x}dqdq �}lnvho |ds�odu� wdq�podpdgd nxoodq�odq |hql elu

gloglu1 Ùnolg jhrphwulvlqh jùuh elu gr�jux sduêdv� whn elu er|xwd vdklswlu=

x}xqoxn1 Elu nd�j�w h�jul eÿ�juÿ êl}jlohuoh ndudodqg��j�qgd hogh hglohq �vhnloohu

Ùnolg jhrphwulvlqh jùuh |lqh whn er|xwoxgxu1 Rod| elu gh iduno� elu dê�0

gdq lqfhohqvlq1 Ndudodpd l�vl wÿp nd�j�w groxqfd|d ndgdu vÿugÿuÿoÿuvh vrqxê

rodudn lnl er|xwox elu gÿ}ohp hogh hglolu1 Pdwhpdwlnflohu |ÿ} |�o ndgdu ùqfh

ex ed�vodqj�ê qrnwdv�qgdq |rod ê�ndudn |hql elu er|xw ndyudp� ruwd|d dw0

w�odu1 Iudnwdo Er|xw dg� yhulohq ex ndyudp elu h�julqlq wdp vd|� ropd|dq/
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rqgdo�no� elu er|xwx rogx�jxqx jùvwhulu1 Fdqwru/ Yrq Nrfk/ Kdxvgru�/ Ehvl0

frylwfk jlel ÿqoÿ pdwhpdwlnflohu ex ndyudpd gd|dqdudn nodvln pdwhpdwln0

flohulq fdqdydu+prqvwhu, rodudn dgodqg�ug�nodu� h�julohu êl}glohu1 K�}o� vd|�vdo

elojlvd|duodu�q ruwd|d ê�npdv�qd ndgdu jhêhq vÿuh lêlqgh ex wÿu h�julohulq

êl}lophvl rogxnêd id}od }dpdq dog� yh iudnwdo jhrphwul rogxnêd |dyd�v jhol�vwl1

E1Pdghoeurwk vd|�vdo elojlvd|du nxoodqdudn iudnwdo qhvqhohul ghulqohphvlqh

lqfhoh|hq yh êdo��vpdodu�q� l}oh|hq gl�jhu pdwhpdwlnflohulq wdnglulql nd}dqdq

lon nl�vl rogx/ +Johlfn 5336,1

714 Iudnwdo Jhrphwul Qhuhohugh Nxoodq�o�uB

Nodvln jhrphwul vdghfh lqvdq |ds�p� qhvqhohul wdq�podpdgd nxoodq�o�u1 Iudn0

wdo jhrphwul lvh gr�jdgd exoxqdq qhvqhohul wdq�podpdn lêlq nxoodq�odq elu

|ùqwhpglu1 Iudnwdo h�julohu khp gr�jdq�q vlpÿodv|rqxqgd nxoodq�o�u/ khp gh

vdqdwvdo gh�jhu wd�v�uodu1 Phwhrurorml/ dn��vndq glqdpl�jl/ hnrqrpl/ el|rorml

ye1 glqdpln vlvwhpohulq dê�nodqpdv�qgd ùqhpol uro r|qduodu1 Iudnwdo jh0

rphwulqlq lojlqê x|jxodpdodu�qgdq elul gh jùuÿqwÿ v�n��vw�updg�u1 Iudnwdo

qh l�vh |duduB vruxvxqd yhulohfhn hq l|l |dq�w �vxgxu= Iudnwdoodu êh�vlwol elolp

gdoodu� loh lojlol khqÿ} êù}ÿohph|hq sureohpohuh |dq�w dudpdgd nxoodq�odq elu

dudêw�u/ +Vwhyhqv 4<<3,1

715 Iudnwdo Jhrphwulqlq Ù}hoolnohul yh Nodvln Jhrphwul

41 Ùnolg jhrphwulvlqlq nùnhql 5333 |�o ùqfhvlqh gd|dq�|runhq/ iudnwdo jh0

rphwul dodq�qgd êdo��vpdodu elojlvd|du whnqrormlvlqlq jhol�vlpl loh k�}odqp��vw�u1

51 Ùnolg jhrphwulvl lqvdq |ds�p� qhvqhohul wdq�podu/ iudnwdo jhrphwul lvh

gr�jdgdnl qhvqhohul wdq�podu1

61 Iudnwdoodu nhqglqh ehq}hugluohu +vhoi vlplodulwl|,1 Iudnwdoodu |ds�odu�qgd

nhqglohulqlq shn êrn nÿêÿn nrs|dodu�q� edu�qg�u�uodu1

71 Iudnwdoodu�q êrn ghwd|o� |ds�odu� ydug�u1 Elu iudnwdo eÿ|ÿwÿohfhn roxuvd

ex ghwd|odu eholujlqoh�vlu1
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81 Ghwd|o� |ds�odu�qd ud�jphq iudnwdoodu� wdq�podpdn nrod|g�u1 Nodvln jhr0

phwul hohpdqodu� irupÿoohuoh lidgh hglolu1 Iudnwdoodu lvh ù}|lqhohph phwrgodu�

loh rox�vwxuxoxuodu1

91 Elu iudnwdo�q eÿwÿqÿ |d gd elu sduêdv� nodvln jhrphwul whulpohul loh lidgh

hglohph}1 Iudnwdoodu�q ù}hoolnohul edvlw jhrphwuln lidghohu loh wdq�podqdpd}1

Iudnwdoodu edvlw ghqnohpohulq êù}ÿp nÿphvl gh�jloglu1

:1 Iudnwdoodu�q eÿ|ÿnoÿ�jÿ/ x}xqoxn jlel do��v�odjhopl�v ùoêÿohuoh wdq�podqd0

pd}1 Iudnwdoodu/ iudnwdo er|xwd vdklswluohu yh ex er|xw iudnwdoodu�q wrsrormln

er|xwxqgdq eÿ|ÿnwÿu/ +Idofrqhu 4<<3,1

716 Iudnwdo Dojrulwpdodu�

Pdwhpdwlnflohu 5/ 6 yh gdkd |ÿnvhn er|xwodugdnl h�jul yh |ÿ}h|ohuoh lojlol

whrulohu ruwd|d nr|px�vodug�u1 Ex h�jul yh |ÿ}h|ohu elu eÿwÿq rodudn lqfh0

ohqglnohulqgh rogxnêd ndupd�v�n elu |ds�|d vdklswluohu1 Idndw ex h�jul yh

|ÿ}h|ohu nÿêÿn sduêdodu kdolqgh lqfhohqluohuvh khu elu sduêdq�q êhyuhghnl

nrp�vxoxnodu� loh gr�juxvdo |d gd |ÿ}h|vho lol�vnlgh rogx�jx jùuÿoÿu1 H�jul yh

|ÿ}h|ohulq ex wÿu ù}hoolnohul loh lojlohqhq elolp gdo�qd Glihudqvl|ho Jhrphwul

ghqlu1 Iudnwdoodu lvh exqxq wdp whuvlqh gÿ}jÿq ropd|dq |ÿ}h| yh h�julohu loh

lojlolgluohu1 Gÿ}jÿq remhohu eÿ|ÿwÿogÿnohulqgh |hql ghwd|odu ruwd|d ê�npd}1

Iudnwdoodugd lvh gxuxp wdp whuvlglu1 Iudnwdoodu gr�jd|� wdnolw hwphgh nxo0

odq�o�u1 Iudnwdoodu qh ndgdu ndupd�v�n rovdodugd rqodu� rox�vwxudq dojrulwpdodu

n�vd yh edvlwwluohu1 Iudnwdoodu rox�vwxuxogxnodu� dojrulwpdodud jùuh Ghwhupl0

qlvwln yh Udvwjhoh ropdn ÿ}huh lnl dow ed�vo�nwd lqfhohqhelolu1

71614 Ghwhuplqlvwln Iudnwdoodu

Vlhuslqvn| Jdvnhw/ Yrq Nrfk h�julvl jlel nhqgl nhqglohulqlq nÿêÿowÿopÿ�v yh

gùqgÿuÿopÿ�v nrs|dodu�q� ndsvd|dq iudnwdoodu ex juxed jluhu1 Ex wÿu iudnwdo0

odu ù}ho elu nxudod ed�jo� rodudn lwhudwli yh|d ù}|lqhohphol rodudn wdvduodqdq

dojrulwpdodufd ÿuhwlolu/ +Idofrqhu 4<<3,1
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71615 Udvwjhoh Iudnwdoodu

Jhqhogh gr�jd|� vlpÿoh hwphgh nxoodq�odq yh |ds�odu�qgd jhol�vljÿ}hooln edu�qg�0

udq phwrgoduod Udvjhoh Iudnwdoodu hogh hgloluohu1 Plgsrlqw Glvsodfhphqw/

Irxulhu Ilowhulqj/ Udqgrp Fxw phwrgx jlel phwrgodu udvwjhoh iudnwdoodu

ÿuhwphn lêlq lghdoglu1 Jhqhogh ex phwrgodu ù}|lqhohphol dojrulwpdodu nxo0

odq�odudn elojlvd|du surjudp� kdolqh gùqÿ�vwÿuÿoÿu/ +Idofrqhu 4<<3,1

Iudnwdoodu vrqvx} ghwd|d vdkls rogxnodu� lêlq wdp yh gr�jux rodudn khvdsodqd0

pd}odu1 R |ÿ}ghq elojlvd|du x|jxodpdodu�qgd ehool elu gx|duo�o�n khvded

ndw�odudn iudnwdoodud |dnod�v�p vd�jodqdelolu1 
Lvwhqhq êù}ÿqÿuoÿn vhyl|hvl/

hnudq ÿ}hulqghnl slnvhoohulq vd|�v� yh l�vohpgh jhêhq }dpdq ye1 n�v�wodpdodu

êhuêhyhvlqgh eholuohqlu/ +Shlwjhq yh Vdxsh 4<;;,1 Ehool nr�vxoodu dow�qgd lq0

vdq ndoelqlq dw��v� ndrwln elu gdyudq��v ruwd|d nr|du1 Ndoelq dw��v k�}�/ ulwpln

hwnlqol�jl ghqhwoh|hq rujdqfd eholuohqlu1 Dqfdn ed}� gxuxpodugd ex rujdqod

ndoelq x|xpox êdo��vpdpdv� qhghql loh ndos dw��vodu� dudv�qgd eluelulql l}oh|hq

x}xq yh n�vd er�voxnodu ruwd|d ê�ndu1 Gdkd hnvwuhp nr�vxoodugd lvh ndos dw��v

ulwpl gÿ}hqvl} elu kdo do�u1 Ndoelq khukdqjl elu dw��v�q�q }dpdqodpdv�qgd

ph|gdqd jhohq êrn nÿêÿn elu gh�jl�vlnoln/ elu vrqudnl ndos dw��v�qgd eÿ|ÿn

elu gh�jl�vlnol�jh |ro dêdu1 Ndos dw��vodu� ndrwln elu kdoh jholu yh |d�vdp� whkglw

hghu1 Ex gxuxp gÿ}hqol elu gdyudq��v�q ed�vodqj�ê nr�vxoodu� gh�jl�vwl�jlqgh qdv�o

ndrvd gùqÿ�vwÿ�jÿqÿ jùvwhuhq lojlqê elu ùuqhnwlu1 Ex �vhnlogh gÿ}hqol gdyudq��v0

gdq ndrwln gdyudq��vd jhêl�vh/ gdpod|dq elu pxvox�jxq vhvl glqohqlunhq gh

wdq�n roxqxu1 Pxvox�jxq dow�qd elu sduêd doÿplq|xp iro|r |huoh�vwluloluvh/

gdpodpdq�q êrn |dyd�v ropdv� gxuxpxqgd/ iro|rgdq gÿ}hqol elu vhv gx|x0

oxu1 H�jhu pxvoxn êrn d} dê�o�uvd/ gdpodpdodu/ eluelulql l}oh|hq x}xq yh n�vd

}dpdq dudo�nodu�qgd ph|gdqd jhoph|h ed�vodu1 Pxvoxn elud} gdkd dê�o�uvd

gÿ}hqol/ nduduo� gdyudq��v wÿpÿ|oh ruwdgdq ndondu yh ndrwln gdyudq��vd jhêlolu1

Ndrwln gdyudq��v/ hyuhqgh gdkd eÿ|ÿn ùoêhnwh nhqglql jùvwhuhq gÿ}hqololn

loh êhol�vphnwhglu1 
Lqvdqodu wdulk er|xqfd/ phyvlpohulq/ jhfh yh jÿqgÿ}ÿq
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eluelulql l}ohphvlqghnl gÿ}hql/ jh}hjhq yh |�og�}odu�q kduhnhwlqghnl nhvlq0

ol�jlql dqodpd|d êdo��vp��vw�u1 Ex wÿu jùnvho rod|odu Lvddf Qhzwrq* xq kduhnhw

|dvdodu� yh hyuhqvho êhnlp |dvdv�qgd eholuwlogl�jl jlel Gÿq|d*q�q yh gl�jhu

jh}hjhqohulq kduhnhwohulqghnl gÿ}hqololnghq nd|qdnodq�u1 Ex |dvdodud jùuh

Jÿqh�v*lq yh jh}hjhqohulq nrqxpx yh k�}�/ eÿwÿq jhêpl�v yh jhohfhn }dpdq0

odugdnl nrqxpx yh k�}� gd eholuohu1

Jhohfh�jlq jhêpl�v wdudi�qgdq wdp rodudn eholuohqgl�jl Qhzwrq*xq kduhnhw |dvd0

odu� ghwhuplql}plq nodvln elu ùuqh�jlglu1 Elolp dgdpodu� jhqholnoh hyuhqgh ex

wÿu gÿ}hqololnohul dudpd h�jlolplqghgluohu1 Dqfdn gÿ}hqololn hyuhqvho gh�jloglu1

Grod|�v�|od gÿ}hqvl}oln/ ÿ}hulqgh ùqhpoh gxuxopdv� jhuhnhq elu rojx rodudn

ndu�v�p�}d ê�npdnwdg�u1 Gÿ}hqvl}oln nrqxvxqgd lon êdo��vdq pdwhpdwlnflohu Vl0

prq yh Odsodfh glu1 Odsodfh hyuhqh wdpdphq Qhzwrq jlel edndu1 Exqxqod

eluolnwh Odsodfh/ rod|odu�q eluh|vho rodudn ùqjùuÿohph} ropdv�qd ndu�v�q/ êrn

vd|�gd rod|�q d|�u�f� gdyudq��v�q� dê�nod|dq gÿ}hqvl}oln |d gd rodv�o�n whrulvlqlq

ruwd|d nrqpdv�qd |dug�pf� ropx�vwxu1

4<1 |ÿ}|�o er|xqfd/ elul ghwhuplqlvwln +eholuoh|lpfl,/ gl�jhul rodv�o�n nxudp�

ropdn ÿ}huh eluelulqh ndu�v�w lnl nxudp hjhphq ropx�vwxu1 Ex nxudpodu�q

ndu�v�v�qd 4<53 yh 4<63 odugd ùqfh nxdqwxp nxudp�/ gdkd vrqudgd ndrv

nxudp� ê�np��vw�u1 Edvlw pdwhpdwlnvho êù}ÿpohphohu/ Qhzwrq*xq kduhnhw

|dvdodu�qd x|dq êrn edvlw vlvwhpohugh eloh elu vrqudnl dg�p�q ùqjùuÿoh0

ph|hfh�jlql ruwd|d nr|pdnwdg�u1 Exqxq qhghql ed�vodqj�ê nr�vxoodu�qd kdv0

vdv ed�j�po�o�nw�u1 Elu flvlp ÿ}hulqh elughq id}od nxyyhwlq hwnl hwphvl gx0

uxpxqgd/ ex gdyudq��v elêlpl loh v�no�nod ndu�v�od�v�o�u1 Exqd nodvln elu ùuqhn

rodudn/ dow�qd |huoh�vwlulopl�v lnl dghw p�nqdw�v wdudi�qgdq h�vlw rodudn êhnlohq

elu vdundê yhulohelolu1

Vdundê/ p�nqdw�vodu duv�qgdnl phvdihqlq ruwdv�qd gr�jux |dyd�vfd lohuohunhq/

p�nqdw�vodu wdudi�qgdq vdundf�q xfxqgdnl phwdo d�j�uo��jd khphq khphq h�vlw
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elu nxyyhw x|jxodq�u1 Vdundf�q lohuoh|hq }dpdq lêlqghnl gdyudq��v�/ r dqnl

nrqxp yh k�} nr�vxoodu�qd vrq ghuhfh gx|duo� elu kdoh jholu1 Gl�jhu elu gh|l�v0

oh vdundf�q gdyudq��v� ndrwln roxu1 Dqfdn ex/ vdundf�q gdyudq��v� kdnn�qgd

klê elu�vh| vù|ohqhph|hfh�jl dqodp�qd jhoph}1 Ed}� ed�vodqj�ê nr�vxoodu� lêlq

vdundf�q gdyudq��v� gÿ}hqol yh x}xq elu vÿuh lêlq ùqjùuÿoheloluglu1 Ùwh |dq0

gdq vdundf�q ndrwln gdyudq��v� loh lojlol shn êrn ù}hoolnohul rodv�o�n whrulvl loh

dqod�v�odelolu1

Eholuoh|lpfl ndrv nxudp�/ eholuoh|lpfloln yh rodv�o��j�q sdudgrnvdo eluolnwhol�jl0

qlq nxudp�g�u1 Ndrvxq jhulvlqghnl phndql}pdodu�q dqod�v�opdv� |doq�}fd

vxgd |ÿ}hq elu |dsud�j�q gdyudq��v�/ gÿ}hqvl} ndos dw��vodu� yh gdpod|dq elu

pxvoxnwd gh�jlo> hyuhqlq nÿêÿn yh eÿ|ÿn ùoêhnwh shn êrn jùuÿqÿpÿqÿ dqod0

pdp�}dgd |dug�pf� rodfdnw�u1 Ex ù}hool�jl qhghql loh ndrv whrulvl eÿwÿq elolp

gdoodu�qgd |hulql dop��vw�u1

El|rorjodu ndrvx eùfhn yh nx�v qÿixvxqxq gh�jl�vlplqgh/ vdoj�q kdvwdo�nodu�q

|d|�opdv�qgd yh kÿfuh phwderol}pdv�qgd jùuphnwhglu1 Il}lnêlohu hohnwur0

qxq kduhnhwlqgh/ prohnÿoohulq dwrpodu�qgd/ jd}odugd yh whpho sduêdf�nodu

whrulvlqgh |lqh ndrvod ndu�v�od�vpdnwdg�u1 Gl�jhu wdudiwdq gh�jl�vln dodqodugd

êdo��vdq pÿkhqglvohu gh duw�n |dsp��v rogxnodu� gl}d|qodugd ndrvx glnndwh do0

pdnwdg�u1 Ndrvxq hq jÿ}ho ùuqhnohulql pdwhpdwlnwh exopdn pÿpnÿqgÿu1

Jùuÿqÿ�vwh êrn edvlw sureohpohulq êù}ÿpÿ vrq ghuhfh ndupd�v�n gdyudq��vodu

ruwd|d nr|pdnwdg�u1 Edvlw ropdv�qd ndu�v�q olqhhu ropd|dq ex wÿu sureohp0

ohulq êù}ÿpÿ dqfdn elojlvd|duodu�q ghyuh|h jluphvl loh nrod|od�vp��vw�u1 Ex

qhghqoh ndrv/ elojlvd|du êd�j�q�q elolpl rodudn dgodqg�u�odelolu/ +Johlfn 5336,1
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81 NHQG
LQH EHQ]HUO
LN YH IUDNWDO ER\XW

Ex eùoÿpgh iudnwdo jhrphwulqlq whpho yh eluelul|oh lol�vnlol lnl whpho ndyudp�

rodq Nhqglqh Ehq}huoln yh Iudnwdo Er|xw lqfhohqhfhnwlu1

814 Nhqglqh Ehq}huoln +Vhoi Vlplodulw|,

81414 Wdp Nhqglqh Ehq}huoln

Nhqglqh ehq}hu elu qhvqh/ gùqph yh wudqvirupdv|rqoduod hogh hglopl�v/ nhq0

glvlqlq ehool elu rudqgd nÿêÿowÿopÿ�v� nrs|dv�qgdq rox�vpdnwdg�u1 . er|xwox

elu x}d|gd % ' E%�c %2c ���%.� nrqxpxqgd exoxqdq qrnwdodu nÿphvl 7 loh jùv0

whulovlq1 Ex nÿph|h f 	 o 	 � rodfdn �vhnlogh eholuohqhq elu o nÿêÿowph rudq�

loh ehq}huoln wudqvirupdv|rqx x|jxodq�uvd 7 nÿphvl o% ' Eo%�c o%2c���o%.�

qrnwdodu�qgd rox�vdq o7 nÿphvl kdolqh gùqÿ�vÿu1 7 nÿphvl� wdqh eluelulqghq

iduno� o7 nÿphohulqlq eluoh�vlplqghq rox�vx|ruvd wdp rodudn nhqglqh ehq}hu

elu nÿphglu/ +Shlwjhq yh Vdxsh 4<;;,1

81415 
Lvwdwlvwlnvho Nhqglqh Ehq}huoln

Elu vhjphqw eÿ|ÿwÿoÿs lqfhohqgl�jlqgh hogh hglohq vhjphqwohulq rumlqdol loh

d|q� ropdg��j� jùuÿoÿu1 Eÿwÿqÿq nÿêÿn elu sduêdv� eÿ|ÿn elu sduêdv�qd

ehq}hu dpd rqxq elu h�vl gh�jloglu1 Vhjphqwohu iduno� ùoêhnohugh eÿ|ÿwÿoÿs

nÿêÿowÿopÿ�vohuglu1 Ex gxuxp 
Lvwdwlvwlnvho Nhqglqh Ehq}hph rodudn dg0

odqg�u�o�u1 Gh�jl�vln ùoêhnohugh shn êrn ghwd|odu lêhuhq remhohulq lvwdwlvwlnvho

nhqglqh ehq}hu ropd ù}hool�jl gr�jdgdnl iudnwdoodu�q ruwdn ù}hoolnohulglu1 Gh0

wd|odu�q eholuohqphvl ùoêhn eÿ|ÿ|ÿs nÿêÿogÿnêh gh�jl�vlu1

Iudnwdoodu�q exoxqgxnodu� phwuln x}d| lêlqgh qh ndgdu |r�jxq rogxnodu� nl�vl0

ghq nl�vl|h gh�jl�vhelolu1 Iudnwdo er|xw/ ex ù}ho |dnod�v�podu� qhvqho |dnod�v�p0

odu kdolqh gùqÿ�vwÿuhuhn iudnwdoodu� ndu�v�od�vw�udeloph êdedv�q�q vrqxfx rodudn
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ruwd|d ê�np��vw�u1 Iudnwdo er|xw jhuêhn gÿq|d loh ed�jodqw�o� rodudn wdq�pod0

qdelolu1 Ùuqh�jlq 
Lqjlowhuh n�|�odu�q�q iudnwdo er|xwx 4/6 rodudn ùoêÿopÿ�vwÿu1

Exoxwodu�/ d�jdêodu�q/ n�|�odu�q/ nx�v wÿ|ohulqlq yÿfxwwdnl qùurqodu�q eluhu iudn0

wdo er|xwx ydug�u1 Ex vd|�odu jhuêhn gÿq|d|d lol�vnlq nÿphohulq ndu�v�od�vw�u�o0

pdv�qgd nxoodq�o�u/ +Eduqvoh| 4<;;,1

815 Wrsrormln Er|xw +(A � G

Wrsrormln er|xwxq whphoohul Ùnolg*lq gÿ}ohp jhrphwulvl ÿ}hulqh |d}g��j� elu

nlwdsod dqodw�o�u1

41 Elu qrnwd nhqglqghq nÿêÿn elu ù�jh|h d|u��vw�u�odpd}1

51 Elu gr�juxqxq jhql�vol�jl |rnwxu> dpd x}xqox�jx ydug�u1

61 Elu gr�jux sduêdv�q�q xêodu� eluhu qrnwdg�u1

71 Elu |ÿ}h|lq hql yh er|x ydug�u1

81 \ÿ}h|ohulq v�q�uodu� gr�juxodug�u1

91 Elu flvplq hql/ er|x yh ghulqol�jl ydug�u1

:1 Elu flvplq ndsodg��j� dodq�q v�q�uodu� lvh |ÿ}h|ohuglu1

Srlqfduh lvh wrsrormln er|xwx �vù|oh wdq�podu= Elu jhrphwuln flvplq wrsrormln

er|xwx r jhrphwuln remh|l sduêdodud d|�updn lêlq nxoodq�odq gl�jhu jhrphwuln

remhohulq wrsrormln er|xwodu�qgdq 4 id}odg�u/ X}d|� eùophn lêlq |ÿ}h|ohu/

|ÿ}h|ohul eùophn lêlq h�julohu/ h�julohul eùophn lêlq qrnwdodu nxoodq�o�u1 Qrn0

wdodu lvh sduêodud d|u�opd}1 Ex qhghqoh qrnwdodu�q wrsrormln er|xwx 3 g�u1

H�julohul eùophn lêlq qrnwdodu nxoodq�og��j�qgdq h�julohulq wrsrormln er|xwx 4

glu1 \ÿ}h|ohul eùophn lêlq gr�juxodu nxoodq�og��j�qgdq |ÿ}h|ohulq wrsrormln

er|xwx 5 glu1 X}d|� eùophn lêlq |ÿ}h|ohu nxoodq�og��j�qgdq x}d|�q wrsrormln

er|xwx 6 gÿu1 Wÿp dgdodu�q n�|�odu� wrsrormln rodudn elu êhpehuh ù}gh�vwlu1

Wÿp êhpehuohulq wrsrormln er|xwodu� 4 glu1 Ex gxuxpgd n�|�odu� eluelulqghq

d|�updn lêlq wrsrormln er|xw nxoodq�odpd}/ +Pdqghoeurw 4<;6,1

78



816 Iudnwdo Er|xw +G,

Iudnwdo er|xw wrsrormln gh�jlo/ phwuln elu ndyudpg�u1 X}d|gd lnl qrnwd

dudv�qgdnl x}dno��j�q wdq�podqdelol|ru ropdv� whpholqghq |rod ê�n�odudn ru0

wd|d nrqpx�vwxu1 Iudnwdo er|xwxq whphol Kdxvgru� yh Ehvlfrylwfk wdudi�q0

gdq dw�op��vw�u1 Wrsrormln yh iudnwdo er|xw dudv�qgd �vx �vhnlogh elu lol�vnl vù}

nrqxvxgxu1 
Lêlqgh exoxqxodq U
. x}d|�qgd (A yh ( hq d} 3/ hq êrn . rod0

elolu1 (A khu }dpdq elu wdpvd|�g�u dpd ( wdpvd|� ropdn }ruxqgd gh�jloglu1

Ùnolg jhrphwulvlqh ed�jo� ndo�qdudn rox�vwxuxodq remhohu lêlq ( ' (A glu1

Gl�jhu gxuxpodu lêlqvh ( : (A glu1

Exudgdq |rod ê�n�odudn iudnwdoodu= Kdxvgru�0Ehvlfrylwfk er|xwxqxq wrsror0

mln er|xwxqgdq eÿ|ÿn rodq nÿphohuh iudnwdo nÿphohu ghqlu/ +Pdqghoeurw

4<;6,1

Iudnwdo Er|xw yh nhqglqh ehq}huoln dudv�qgd ùqhpol elu lol�vnl ydug�u1 Elu

gr�jux sduêdv� whn er|xwoxgxu1 � h�vlw sduêd|d eùohuhn o '
�

�
rudq�qgd

nÿêÿowÿohelolu1

�Vhnlo 814 Gr�jux Sduêdv� yh Nhqglqh Ehq}hu �Vhnloohu

Nduh jlel lnl er|xwox elu remh gh o '
�s
�

rudq�qgd nÿêÿowÿohuhn nhqglqh

ehq}h|hq � h�vlw sduêd|d eùoÿqhelolu1

�Vhnlo 815 Nduh yh Nhqglqh Ehq}hu �Vhnloohu

ßê er|xwox elu nÿs lvh o '
�

�s�
rudq�qgd nÿêÿowÿohuhn � nÿêÿn nÿeh

79



eùoÿqhelolu1

�Vhnlo 816 Nÿs yh Nhqglqh Ehq}hu �Vhnloohu

Jhqho rodudn ( er|xwox nhqglqh ehq}h|hq elu qhvqh o '
�
(s�

rudq�qgd

nÿêÿowÿohuhn � wdqh nhqglvlqlq nÿêÿn elu nrs|dv� hogh hglohelolu1

�Vhnlo 817 Nrfk H�julvl yh Nhqglqh Ehq}hu �Vhnloohu

Ex lidghghq ehq}huoln yh|d iudnwdo er|xw rodudn dgodqg�u�odq ( êhnlohelolu=

� '
�
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*L}E��

*L}
�

o

Ex �vhnlogh hogh hglohq(c Ehq}huoln |d gd Iudnwdo Er|xwx rodudn dgodqg�u�o�u1

Iudnwdo Er|xw/ Ùnolw er|xwxqgdq iduno� rodudn wdp vd|� ropdn }ruxqgd

gh�jloglu1

Iudnwdo�q rumlqdo wdq�p� Pdqghoeurw wdudi�qgdq d�vd�j�gdnl jlel |ds�op��vw�u/

+Ihghu 4<;;,= �Elu iudnwdo/ er|xwx wrsrormln er|xwwdq iduno� rodq nhqgl

nhqglqh ehq}hu +ùoêhnwhnl gh�jl�vph dqodp�qgd, elu nÿphglu1�

Eÿ|ÿnoÿ�jÿ - rodq elu rox�vxpgd sduêdf�n vd|�v� � (

�k-_
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ed�j�qw�v� loh yhulolu1 Exudgd _/ x}d|�q er|xwxgxu1 Rox�vxpxq kdfpl gh d|q�

irupgdg�u yh

T ' �_-_

loh yhulolu1 Exudgd �_/ jhrphwuln elêlplq khvded ndw�og��j� jhrphwuln êdusdq0

g�u +h�v hnvhqol elêlp lêlq �� ' 2Zc�2 ' eZc�� ' eZ*� gÿu,1 Grod|�v�|od

nrpsdnw rox�vxpodugd 4 '
�

T
elêlplqgh lidghglohq sduêdf�n |r�jxqox�jx/

rox�vxpxq eÿ|ÿnoÿ�jÿqghq ed�j�pv�}g�u1

Nrpsdnw ropd|dq rox�vxpodu lêlq wdpdphq iduno� elu gxuxp jù}ohqphn0

whglu1 Rox�vxpxq - eÿ|ÿnoÿ�jÿ duwdunhq sduêdf�n vd|�v�

�k-(

êrn |dyd�v elu elêlpgh duwdu1 ( ÿvwhol/ iudnwdo�q whpho qlfho ndudnwhulvwl�jlglu

yh iudnwdo er|xwx ghqlu1 ( iudnwdo er|xwx/ |r�jxqoxn rox�vxpx lêlq yhulohq

�k-_ ed�j�qw�v�qgdnl �}lnvho x}d|�q _ er|xwxqgdq iduno� rogx�jx lêlq �k-(

ed�j�qw�v� dqrupdo elu ndudnwhuh vdklswlu1 Ex qhghqoh>

4k-3E_3(�c _ : (

�vhnolqgh yhulohq iudnwdo�q |r�jxqox�jx/ iudnwdo�q nrpsdnw ropd|dq ndudnwhulql

|dqv�wdq eÿ|ÿnoÿ�jÿq d}dodq elu irqnvl|rqxgxu1 Vrqxê rodudn _ wrsrormln yh

( iudnwdo er|xwodu� dudv�qgdnl idun qh ndgdu eÿ|ÿnvh iudnwdo qhvqh r ndgdu

eholujlqoh�vlu/ +Rohpvnrl dqg Iodw 4<<6,1

Iudnwdo ndyudp� loh lon rodudn vdklo �vhulwohulqlq x}xqox�jxqxq ùoêÿpohulqgh

ndu�v�od�v�op��vw�u1 Vh}jlvho rodudn vdklo �vhulglqlq u x}xqox�jxqxq/ ùoêÿp ùoêh�jl0

qlq E� $ f� vhêlplqh ed�jo� ropdpdv� jhuhnwl�jl kdogh ùoêÿpohu jhuêhnwh

uk��3(

ed�j�qw�v�q�q jhêhuol rogx�jxqx jùvwhupl�vwlu1 Vdklo �vhulgl ùoêÿpohulqgh iudnwdo

er|xwxq ( : � rogx�jx exoxqpx�vwxu +
Lqjlowhuh dgdodu� lêlq ( r �c � , ex

7;



gxuxp/ vdklo �vhulglqlq gr�jux +_ ' �� yh |ÿ}h| +_ ' 2� dudv�qgd elu nÿph

rogx�jxqx jùvwhulu yh � 	 ( 	 2 qlfhol�jl qh ndgdu eÿ|ÿnvh vdklo �vhulgl r

ndgdu gÿ}hqvl}glu/ +Ihghu 4<;;,1

Elu iudnwdo�q whpho ndudnwhulvwln er|xwx ( glu1 Elu vrqudnl n�v�pgd (*qlq

whn gh�jhul loh ndudnwhul}h hglohq lghdo prqriudnwdo kdol lqfhohqhfhnwlu1 
Lon

ùqfh vh}jlvho dqodpgd ( er|xwxqx nxoodqdeloph|l pÿpnÿq n�odq x|jxq

jhrphwuln prghoohu yhulohfhn vrqud nh|� elu prqriudnwdo lêlq (*|l dqdolwln

rodudn eholuoh|heloph|l pÿpnÿq n�odq elu dojrulwpd irupÿoh hglohfhnwlu1

817 Iudnwdoodu�q Jhrphwuln Prghoohul

�

�

�
�Vhnlo 818 Yrq Nrfk H�julvl

Nrfk*xq ÿêjhqho +wuldgulf, �vhnol jù} ùqÿqh do�qv�q1 Ex �vhnol rox�vwxupdn lêlq
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? ' f dg�p�qgd elulp x}xqoxnox elu sduêd +vhjphqw, do�q�u1 Elu vrqudnl

? ' � dg�p�qgd �*� x}xqoxnox ruwd +lê, sduêd dv�o sduêdq�q phunh}lqghq nh0

vlohuhn ê�nduw�o�u yh wdedq� ropd|dq h�vlw nhqduo� ÿêjhq sduêdq�q ÿ}hulqgh rox�v0

wxuxoxu1 Gdkd vrqudnl dg�pgd E�*��2 x}xqoxnox lê sduêd/ hogh hglohq gùuw

sduêdq�q khuelul ÿ}hulqghq nhvlohuhn ê�nduw�o�u yh |xndu�gd |ds�odq rox�vxp

d|qhq whnuduodq�u1 Gdkd vrqud ex l�vohp ? $ 4 nh} whnuduodq�u1

Hogh hglohq iudnwdo�q x}xqox�jx u rovxq1 Khu dg�pgdq vrqud x}xqoxn e*� nh}

duwdfd�j�qgdq ?*lqfl dg�pgd u? ' Ee*��? rodfdnw�u1 Khu elu eùoÿpÿq x}xq0

ox�jx �? ' E�*��? rogx�jxqgdq ? ' � *?E�?�* *? � hogh hglolu yh u? wrsodp

x}xqox�jx loh �? whpho x}xqox�jx dudv�qgd uk��3( ed�j�qw�v� jhêhuolglu1

Exudgd iudnwdo er|xw

( ' *? e* *? � ' �c 2S�

exoxqxu yh sduêd vd|�v� �? ' u?*�?

�E��k�3(

ed�j�qw�v� loh eholuohqlu +? lqglvl do�qpdp��vw�u,1 Nrfk h�julvl lêlq ? $ 4
olplwlqgh elu gr�jux loh elu |ÿ}h| dudv�qgd ndodq elu �vhnloglu1 Ex qhghqoh

iudnwdo er|xwx � 	 ( 	 2 dudo��j�qgdg�u1

Iudnwdo/ nhqgl nhqglqh ehq}hu elu nÿphglu1 Ex gxuxp ÿêjhqho Nrfk �vhnolqlq

rox�vwxuopdv�qgd lqglujhqlohq elu ùoêhnwh ù}gh�v nÿph rox�vwxupdq�q khu ?

dg�pgd |ds�opdnwdg�u ex qhghqoh Nrfk �vhnolqlq khu sduêdv�/ eloh�vhqohulqlq

khu elul jhuhnhq ùoêh�jh ndgdu edvlwêh duw�u�odudn hogh hglohelolu1 Whpho nhvlp0

lq � x}xqox�jx b ndgdu d}dow�o�uvd sduêd vd|�v� rodq �E�� duwdu1 Ex gxuxp

uk��3( ed�j�qw�v� nxoodq�odudn

�Eb�� ' b3(�E��

b 	 �

hogh hglolu1 \xndugdnl ghqnohpl vd�jod|dq �E�� irqnvl|rqx/ gh�jhul iudnwdo

er|xwxqd h�vlw rodq ( phuwhehol krprmhq elu irqnvl|rqgxu1 Krprmhq �E��
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irqnvl|rqodu�q�q nduhnwhulvwln irqnvl|rqx � dujÿpdq�q�q ùoêÿp ùoêh�jlqlq b

ndgdu d}dopdv� � irqnvl|rqxqxq b3( ndgdu duwpdv�qd h�vgh�jhuglu1 Nhqglqh

ehq}huoln ù}hool�jl wÿp iudnwdo rox�vxpodu�q ndudnwhulvwl�jlglu1

�Eb�� ' b3(�E��

b 	 �

ehq}huoln ed�j�qw�v� ÿêjhqho Nrfk �vhnol lêlq yhulohq ( ' *? e* *? � ' �c 2S�

yh �E��k�3( lidghohulqghq gdkd jhqhoglu1 �Eb�� ' b3(�E�� lidghvlqgh

b ehq}huoln sdudphwuhvl b� ' � nr�vxox |dug�p�|od vdelwohqhuhn �E��k�3(

ed�j�qw�v� hogh hglolu1 Gl�jhu wdudiwdq nh|� b ùoêh�jlqh vdkls �? ' b? whpho

x}xqox�jx E�*��? gh�jhulqh lqglujhqhph} yh ( ' *? e* *? � ' �c 2S� vrqxfx

( ' *? e* *?b3�

�vhnolqgh jhqhooh�vwlulopholglu1 Exudgd b 	 �3� ehq}huoln sdudphwuhvl/ Nrfk

�vhnolql rox�vwxudq eor�jxq gùuw sduêdv�q�q khu elulqlq n�vdopd plnwdu�q� jùv0

whulu/ +Ihghu 4<;;,1

�Vhnlo 819 Fdqwru Wr}x

( 	 � er|xwox +Fdqwru wr}x, iudnwdo nÿphqlq rox�vxpx lêlq Nrfk h�julvlqghq

iduno� rodudn ?*lqfl dg�pgd er|x �? ' E�*��? rodq ? dudo�n hnohphn |hulqh ex

dudo�nodu�q ê�ndu�opdv�g�u1 Grod|�v�|od ndodq nÿphqlq x}xqox�jx u? ' E2*��?

glu yh khu elu eùoÿpÿq �? x}xqox�jx |lqh �? ' E�*��? glu1 Vrqxê rodudn
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u?E�?� ed�j�qw�v� gdkd ùqfh yhulohq uk��3( irqnvl|rqx loh lidgh hglohelolu1

Exudgd iudnwdo er|xw

( ' *? 2* *? � ' fc S��

glu1 ( 	 � nr�vxox/ Fdqwru wr}xqxq qrnwd yh gr�jux dudv�qgd ndodq elu

dud rox�vxp rogx�jxqx eholuwlu1 Nrfk �vhnolqgh rogx�jx jlel rox�vxpxq khu

? dg�p�qgdq vrqud sduêdodu�q �? x}xqox�jx +426, |hulqh b rodfdn �vhnlogh

do�q�uvd E( ' *? 2* *? �� sd|gdv�qgdnl *? � whulpl *?b3� loh gh�jl�vwlulopholglu1

� iudnwdo�q rox�vwxuxopdv�qd ndw�odq eorn vd|�v� ropdn ÿ}huh +Nrfk h�julvl yh

Fdqwru wr}x lêlq v�udv�|od � ' e yh � ' 2 do�qp��vw�u, jhqho kdogh *? � whulpl

nxoodq�opdo�g�u1 Eù|ohfh yhulohq iudnwdo er|xw ghqnohpohul jhqhooh�vwlulohuhn

iudnwdo er|xw lidghvlqlq

( '
*? �

*?b3�

�vhnolqgh ropdv� jhuhnwl�jl vrqxfx hogh hglolu1 Exudgd �/ iudnwdo�q hohpdqwhu

sduêdv�q� whpvlo hghq eorn vd|�v�/ b lvh eorn eÿ|ÿnoÿ�jÿqÿq rox�vxpxqxq khu

dg�p�qgd ndê ndw nÿêÿogÿ�jÿqÿ wdq�pod|dq ehq}huoln lqglvlglu/ +Ihghu 4<;;,1

818 Iudnwdo Er|xwxq Whruln Rodudn Khvdsodqpdv�

Wdq�p 814 = �E�c 0� iudnwdo ù}hooln jùvwhuhq � nÿphvlql ndsod|dq 0 |du�

êds�qd vdkls wrsodu�q plqxpxp vd|�v�q� jùvwhuvlq1 � elu vdelw ropdn ÿ}huh

�E�c 0� �' ��03(

nr�vxoxqx vd�jod|dq (* |h iudnwdo er|xw dg� yhulolu1 (/ ex lidghghq êhnloluvh/
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gh�jhul � nÿphvlqlq iudnwdo

er|xwxqx yhulu1 Ex nÿph|l ùuwhq plqxpxp vd|�gd wrsxq |huoh�vwlulophvl }ru

rodelolu ex gxuxpgd iudnwdo er|xwxq khvdsodqpdv� lêlq Nxwx Vd|pd Whruh0

plqghq |duduodq�odelolu/ +Eduqvoh| 4<;;,1

819 Nxwx Vd|pd +Er{ Frxqwlqj, Whruhpl

Iudnwdo ù}hooln jùvwhuhq � nÿphvlql ndsod|dq nhqdu�
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x}xqox�jxqd vdkls/

eluelulqh gh�jhq nduhohulq vd|�v� �?E�� loh jùvwhulovlq1 Iudnwdo er|xwx eholu0
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( ' *�4?<"

�

*?E�?E���

*?E2?�

�

81: Kdxvgru� Er|xwx yh Iudnwdo Er|xw

Elu +fc _� phwuln x}d|�q�q Kdxvgru� Er|xwx d�vd�j�gdnl ù}hool�jl vd�jod|dq &

vd|�odu�q�q lqixpxpx rodudn wdq�podq�u1 Khukdqjl elu 0 : f vd|�v� lêlq

B : f vd|�v� yh f *lq � ùuwÿvÿ khu � 5 E nÿphvl lêlq/ (E�� 	 B yh
[

�M�
d(E��o& 	 0 rodfdn �vhnlogh ydug�u1 (E�� : f vd|�v� � nÿphvlqlq êds�q�

jùvwhulu1 Kdxvgru� Er|xwx KM ' �?u & g�u1 Ex gxuxpgd f nÿphvlqlq

wdpdp� B êdso� dê�n |xyduodu loh ùuwÿoÿuvh x}d|�q Kdxvgru� Er|xwx KM ropdn

ÿ}huh dê�n |xyduodu�q vd|�v� |dnod�v�n rodudn

�EB� r B3KM

phuwhehvlqgh roxu1 Kdxvgru� Er|xwx f lq elu dow x}d|�q�q lêlqgh wdq�pod0

qdelolu grod|�v�|od ex x}d|�q x|jxq elu ùuwÿvÿqÿq glnndwh do�qpdv� jhuhnlu/

+�Vxkxel 5334,1
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? elulp nÿs rovxq1 \dql % ' E%�c ���c %?� 5 f
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�? rodq/ 5? vd|�gd ndsdo� dudo��j�q eluoh�vlpl rodudn |d}�odelolu1

Fdqwru nÿphvlqlq iudnwdo er|xwx B ' E
�

�
�? yh �E�c B� ' 2? do�qg��j�qgd/

B $ 4 olplwl ? $ 4 olplwlql ndu�v�od|dfd�j�qgdq

( ' *�4?<"
*L} 2?

*L} �?
' *�4?<"

? *L} 2

? *L} �
'

*L} 2

*L} �

exoxqxu1

88
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914 Yrq Nrfk H�julvl
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�Vhnlo 914 Yrq Nrfk H�julvl

Exudgd elu gr�jux sduêdv� loh ed�vodq�u1 Gr�jux sduêdv� ÿê h�vlw sduêd|d d|u�o�u/

ruwdgdnl sduêd do�q�u yh elu h�vnhqdu ÿêjhq �vhnolqgh g��vd gr�jux wdpdpodq�u1

Eù|ohfh gùuw h�v gr�jux sduêdv�qgdq rox�vdq elu n�u�n êl}jl rox�vwxuxoxu1 Exqd

prwli yh|d rox�vwxuxfx ghqlu1 H�jhu ùqfÿ gr�jux sduêdv� 4 elulp x}xqox�jxqgd

vhêloluvh/ prwli khu elul
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x}xqoxnox gùuw sduêdgdq rox�vxu1 Grod|�v�|od rox�vdq

prwl�q wrsodp x}xqox�jx
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roxu1

Ehq}hu elêlpgh gùuw sduêdgdq khu elul ùqfÿ ndexo hgloluvh d|q� l�vohpoh eluhu

prwli kdolqh jhwlulolu1 Eù|ohfh lnlqfl dg�pgdnl �vhnlo hogh hglolu1 Ex vrq kdogh
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exoxqxu1 Olplw kdolqgh/ ùqfÿ gr�jux sduêdv�q�q eÿwÿq ruwd sduêdodu� k�}od

x}dnod�vdfdn yh jhul|h wdp elu Fdqwru nÿphvl ndodfdnw�u1 Ex gxuxpgd Nrfk

h�julvl nhqglqh ehq}huglu1 Khu elu nÿêÿn sduêd eÿwÿqÿq elu plq|dwÿu nrs|dv�

rodfdnw�u1 Ex qhghqoh Nrfk h�julvl gh elu Fdqwru nÿphvl rodfdnw�u/ +Kdf�vd0

olkr�jox yh \d} 5335,1

915 Whuv Nduwdqhvl

Eÿ|ÿn elu h�vnhqdu ÿêjhqoh ed�vodq�u1

�Vhnlo 915 Whuv Nduwdqhvl

41Dg�p= ßêjhqlq elu nhqdu� ÿê h�vlw sduêd|d eùoÿqÿu yh ruwdgdnl sduêd do�q�u1

Ex sduêdodugdq elu wdqh gdkd exodudn Y �vhnolqgh hnoh|ls ê�ndududn |hql ÿê0

jhq lêlqh gr�jux grogxuxoxu/ ÿêjhqlq jhulgh ndodq lnl nhqdu�qd gd d|q� l�vohp

x|jxodq�u1 Eù|ohfh elu i�u�ogdn �vhnol hogh hglolu1

51Dg�p= Ex phwrg i�u�ogdnwd |hu dodq |hql ÿêjhqohuoh whnuduodq�u eù|ohfh

d�vd�j�gdnl �vhnloohu gl}lvl hogh hglolu/ +Kdf�vdolkr�jox yh \d} 5335,1

�Vhnlo 916 Whuv Nduwdqhvl

8;



916 Vlhuslqvnl ßêjhql

Srorq|do� pdwhpdwlnêl Ydfody Vlhuslqvnl +4;;504<9<,/ 4<49 |�o�qgd/ gdkd

vrqud nhqgl dg�|od dq�odq yh Vlhuslqvnl ßêjhql yh|d Vlhuslqvnl �vdsndv� yh|d

Vlhuslqvnl Ndoexux +Vlhuslqvnl Vlhyh, gd ghqhq elu iudnwdo wdq�ww�1 ßêjhq

jlel do��v�op��v elu jhrphwuln �vhnlo do�q�u yh ÿ}hulqgh gdkd ndu��v�n elu |hql �vhnlo

hogh hghfhn elêlpgh eholuol elu l�vohp |ds�o�u1 Ex l�vohp/ d|qhq x|jxodqpd|d

ghydp hgloglnêh gdkd ndu��v�n rodq yh d�vd�j�gd �vhnol jùuÿqhq/ Vlhuslqvnl ßê0

jhql ghqlohq iudnwdo yh Vlhuslqvnl Sludplwl hogh hglolu/ +Kduw 5338,1

�Vhnlo 917 Vlhuslqvnl Sludplwl

L1 Dg�p = Nhqdu x}xqox�jx 5 elulp rodq elu h�vnhqdu ÿêjhq êl}lolu1 Khu nh0

qdu�q�q ruwd qrnwdodu�q l�vduhwohqls ex ruwd qrnwdodu eluoh�vwlulolu1 Eù|ohfh

gùuw wdqh |hql h�vnhqdu ÿêjhq rox�vxu1 Phunh}gh ndodq ÿêjhq ndudodq�u yh

vrqud gd phunh}ghnl nhvls dw�o�u1

�Vhnlo 918 Vlhuslqvnl ßêjhql

LL1 Dg�p= Nhqdu x}xqox�jx 7 elulp rodq h�vnhqdu ÿêjhq êl}lolu1 Nhqduodu�q�q

ruwd qrnwdodu� eluoh�vwlulolqfh rox�vdq gùuw |hql h�vnhqdu ÿêjhqghq phunh}ghnl/

elulqfl dg�pgd rogx�jx jlel ndudodq�u1 Vrqud nù�vhohugh |hu dodq yh ndudodq0

pdp��v rodq ÿê dghw ÿêjhqlq khu elul d|q� l�vohph wdel wxwxoxu1

8<



LLL1 Dg�p = Nhqdu x}xqox�jx ; elulp rodq h�vnhqdu ÿêjhq êl}lolu1 \xndu�gdnl

l�vohpohu d|qhq whnudu hglohuhn Vlhuslqvnl ßêjhql wdpdpodq�u1 Ehq}hu �vhnlogh

er|dpd l�vl |ds�o�s/ er|dqp��v rodqodu nhvls ê�ndu�o�u1 Eù|ohfh 4 dghw eÿ|ÿn/

6 dghw ruwdqfd yh < dghw nÿêÿn yh er|dqp��v h�vnhqdu ÿêjhq hogh hglolu1 Vlhu0

slqvnl ßêjhql sÿu pdwhpdwln dodq�qgd elu }lklqvho ÿuÿqgÿu1 Ehq}hu �vhnlo0

ohul ghql} ndex�jxqgd yh kÿfuh êr�jdopdodu�qgd gd jùuÿohelolu1 Ex iudnwdo�q

er|xwx= � ' � yh @ '
�

2
rogx�jxqgdq er|xw irupÿoÿqh jùuh>
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exoxqxu/ +Kdf�vdolkr�jox yh \d} 5335,1

9171 Sdvndo ßêjhql yh Vlhuslqvnl ßêjhql Dudv�qgdnl 
Lol�vnl

Sdvfdo ÿêjhqlqghnl nÿêÿn ÿêjhqohughq lêlqgh êliw vd|� exoxqdqodu er|dqv�q1

�Vhnlo 919 Sdvndo ßêjhql

Ruwd|d ê�ndq Sdvfdo ßêjhql/ d�vd�j�gdnl ÿêjhqoh ndu�v�od�vw�u�ov�q1

�Vhnlo 91: Sdvndo ßêjhql yh Vlhuslqvnl ßêjhql

Eù|ohfh Sdvfdo ßêjhqlqghq Vlhuslqvnl ßêjhql hogh hglopl�v roxqxu1
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918 Vlhuslqvnl Kdo�v�

L1 Dg�p= Nhqdu x}xqox�jx < elulp rodq elu nduh do�q�u1 Nhqduodu�q khu elul

ÿêhu h�vlw sduêd|d d|u�o�s ndu�v�o�no� rodudn ex d|�u�p qrnwdodu eluoh�vwlulolu1

�Vhnlo 91; Vlhuslqvnl Kdo�v�

LL1 Dg�p= Rox�vdq grnx} h�v nduhghq phunh}ghnl nhvlols ê�nduw�o�u1

LLL1 Dg�p= Jhul ndodq vhnl} h�v nduhqlq khu elul lêlq d|q� l�v whnuduodq�u1

LY1 Dg�p= Hogh hglohq �vhnoh d|q� phwrg whnudu x|jxodq�u1

�Vhnlo 91< Phqjhu Vÿqjhul

Vrqxêwd hogh hglohq �vhnlo êr�jx }dpdq Fdqwru nÿphvlqlq elu jhqhoohphvl

rodudn jùuÿoÿu1 Ex iudnwdo�q er|xwx= L1 Dg�pd jùuh � ' H yh @ ' �

rogx�jxqgdq d�vd�j�gd yhulohq vrqxê exoxqxu/

( '
*L} H

*L} �
' �c Hb2H
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\luplqfl |ÿ}|�o�q ed�vodu�qgd/ elundê pdwhpdwlnfl vrqvx}fd êrn vd|�gd sduêd0

odu hnohph |d gd ê�nduwpd whnql�jl loh |ds�op��v qhvqhohu wdvduodp��vodug�u1 Ex

�vhnloohulq elulvlgh Vlhuslqvnl Kdo�v� yh Vlhuslqvnl Kdo�v�q�q ÿê er|xwox dqd0

orjx Phqjhu Vÿqjhulglu> ex gd vrqvx} |ÿ}h|l idndw v�i�u kdfpl rodq vd�jodp

jùuÿqÿ�voÿ elu ndihvwlu/ +Kduw 5338,1

919 Fdqwru Ruwd ßêoÿohul Nÿphvl

Fdqwru Ruwd ßêoÿohulqlq Nÿphvl/ elulp gr�jux sduêdv�q�q ÿê h�vlw sduêd|d

eùoÿqphvl yh ruwdgdnl ÿêwh elu sduêdv�q�q dw�opdv�/ gdkd vrqud jhul|h ndodq

lnl sduêdq�q gd d|q� l�vohph wdel wxwxoxs ruwdodu�qgdnl ÿêwh eluoln sduêdodu�q�q

dw�opdv� yh whnudu jhul|h ndodq gùuw sduêdq�q khu elul lêlq d|q� l�vohpghq vrqud

ruwdgdnl sduêdodu�q�q dw�opdv� yh ex l�vohph ghydp hglophvl|oh rox�vwxuxoxu1

�Vhnlo 9143 Fdqwru Ruwd ßêoÿohul Nÿphvl

Fdqwru nÿphvlqlq nxwx0vd|pd er|xwxqx khvdsodpdn lêlq/ jlwjlgh nÿêÿohq

nxwxoduod Fdqwru nÿphvl ùuwÿoÿu1

�Vhnlo 9144 Nÿêÿohq Nxwxoduod Fdqwru Nÿphvl

Ex iudnwdo�q er|xwx=
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exoxqxu1 Gl�jhu elu nxwx vd|pd khvde�qd jùuh=
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iudnwdo er|xwx rodudn khvdsodq�u/ +Kdf�vdolkr�jox yh \d} 5335,1

91: 
Lqvdq Yÿfxgx

Khu qh ndgdu iudnwdoodu eluhu pdwhpdwln nrqxvx lvh gh jhuêhn kd|dwwd gd

êrn ùqhpolgluohu1 Ùuqh�jlq yÿfxgxpx} eloh iudnwdoodugdq rox�vpx�vwxu1

91:14 Dnfl�jhuohu

Qhihv do�s yhuphnwh nxoodq�odq dnfl�jhuohu vlwhpl iudnwdoodu� elohq khunhv lêlq

yÿfÿgxpx}gdq elu iudnwd ùuqh�jlglu1 Ex vlvwhp wÿsohughq rox�vpdnwdg�u1 Ex

dodqgdq kdyd plnurvnreln wruedf�nodud jhêhu1 Ex wruedf�nodu elu shwhnwhnl
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jù}hqlq êrn nÿêÿowÿopÿ�v kdolglu1 Dnfl�jhu vlvwhplql hvdv� qhihv eruxvxgxu/

ex eruxodu gdkd nÿêÿn lnl ed�vnd erux|d d|u�o�u yh eruxodu dnfl�jhuohuh jlghu0

ohu1 Dnfl�jhulq lêlqgh gh gdkd nÿêÿn eruxodud d|u�odudn eurq�vfxnodu ghqlohq

hq nÿêÿn wruedodud ndgdu ghydp hghuohu1 Eurq�vodugd elu flqv jù}hohu rodq

gdkd nÿêÿn wÿsohuh d|u�odq yh eù|ohfh ghydp hghq elu |ds�|d vdklswluohu1

Ex gxuxpx gdkd l|l lidgh hghelophn lêlq elu flqv êdwodnodugdq rox�vpx�v elu

iudnwdo vdêd�j� rodudn gd lidgh hglohelolu1

�Vhnlo 9145 Dnfl�jhuohu

Dnfl�jhu vlvwhplqghnl wÿsohulq xê qrnwdodu� eluhu shwhn jù}ÿ �vhnolqgh roxs

elueluohulqh vrq ghuhfh |dn�qg�uodu yh qrnwdodu�q iudnwdo vdêd�j� loh lêwhq lêh

ed�jodqw�o�g�uodu1

91:15 Dnfl�jhuohughnl Jù}hohu +Doyhro,

Dnfl�jhuohulq eluhu iudnwdo rogxnodu�qd gdlu elu gl�jhu gholo gh jù}hohulq dodq�q�q

ùoêÿvÿ loh lojlolglu1 Ex dodq ��v�n plnurvnrex|od ùoêÿohelohq Hf62 yh hohnwurq

plnurvnrex|od ùoêÿogÿ�jÿqgh gh �ef62 ndgdug�u1 Jhrphwuln phwrgodugdq

elolqgl�jl jlel dodq ùoêÿvÿqÿq jlwwlnêh eÿ|ÿn elu �vhnlogh duw��v� iudnwdoodu�q

ù}hool�jlglu/ +Kdf�vdolkr�jox yh \d} 5335,1

�Vhnlo 9146 Dnfl�jhuohu yh Doyhroohu
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91:16 Ndq Gdpduodu�

Eurq�vodud dlw wÿsohuh ehq}hu �vhnlogh ndq gdpduodu�qgd gd jlghuhn gdkd

nÿêÿn êdwodud d|u�o�ufdv�qd �vhnloohqph jùuÿophnwhglu1 Dwdu gdpduodu druw

loh ed�vodu yh jlghuhn gdkd nÿêÿn ndq gdpduodu�qd d|u�o�u1 Ex d|u�odudn gh0

ydp hghq ndqdof�nodu n�ofdo gdpduodu ghqlohq gdkd lqfhohul loh ghydp hghuohu

yh eluelulqh êrn |dn�q eluhu jù}hflnoh vrq exoxuodu1 Ex qhghqoh ndq gdpduodu�

iudnwdo vdêdnodu� rodudn lidgh hgloluohu/ +Vdqgdx 5333,1

�Vhnlo 9147 N�ofdo Gdpduodu

91:17 Eh|lq

Eh|lq |ÿ}h|l wdpdphq elu pdqlirog |ds�v� ù}hool�jl jùvwhulu yh êrn vd|�gd ndw0

odqpdodugdq rox�vxu1 Hq jhol�vpl�v fdqo� ndexo hglohq lqvdq�q eh|qlqlq |ÿ}h|l

gl�jhu kd|ydqodud jùuh gdkd êrn ndwodqpdodugdq rox�vxu1 Eh|qlq |ÿ}h|l elu

glihudqvl|hoohqhelolu |ÿ}h|glu yh iudnwdo er|xw lnlghq eÿ|ÿnwÿu1 
Lqvdqodugd

ex er|xwx 2c .� loh 2c .b dudv�qgd gh�jl�vlu1 Eù|ohfh dqdwrpln |ds�odu�q khs0

vlqlq iudnwdo er|xwodu� eluhu nhvluglu/ vrqxfx ê�ndu�odelolu1

�Vhnlo 9148 
Lqvdq Eh|ql yh N�yu�podu
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91; Elwnlohu

Elwnlohulq êr�jx gdoodqp��v eluhu |ds� du} hghuohu1 Ex gxuxp/ hvdv elwnl

jùyghvlqlq êrn vd|�gd gdoodud d|u�opdv� loh rox�vxu1 Vrqud ex gdoodu gd gdkd

nÿêÿn gdoodud d|u�o�u yh ex d|u�opd l�vl hq nÿêÿn gdod ndgdu ghydp hghu1

Khphq khunhv nrod|fd idunhghelolunl elu d�jdf�q gdo� nhqglvlqh ehq}huglu1

Ùuqh�jlq elu h�julwl rwxqx |dsudnodu� hvdv h�juhowl rwxqxq d|q�v�g�uodu1 Ex

ù}hooln iudnwdoodu�q hq ùqhpol ù}hool�jl rodq nhqglqh ehq}huolnwlu1

91;14 O0Vlvwhpohul

Olqghqpd|hu wdudi�qgdq nh�vihglohq iudnwdo/ elwnlohulq rox�vxpxqd dlw nodvln

|rogxu1 Ex |rox nhqglvl elwnlohulq Dojrulwpln Jÿ}hool�jl +Wkh Dojrulwkplf

Ehdxw| ri Sodqwv, dgo� nlwde�qgd yhuphnwhglu1 Ex nlwdswd lon rodudn elwn0

lohulq rox�vxp prghoohulql hoh dop��vw�u1 Ed}� nodvln elwnl iudnwdoodu� d�vd�j�gd

yhulopl�vwlu/ +Kdf�vdolkr�jox yh \d} 5335,1

91;15 Slvdjru D�jdf�

Elwnl iudnwdoodu�q�q rox�vxpxqd dlw elu |ùqwhp Slvdjru D�jdf�g�u/ ex |rod

iudnwdo jùojholn gh ghqlu1 Ex |ùqwhp/ gr�juxodu�q d|u�opdv�qgdq leduhwwlu yh

gdoodqpd|d êrn ehq}huglu1 Gr�juxodu |hulqh nduhohu yh ÿêjhqohu nxoodq�odudn

d�vd�j�gdnl �vhnoh ehq}hu elu rox�vxp ruwd|d ê�ndu1

�

�Vhnlo 9149 Slvdjru D�jdf�
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D�vd�j�gdnl �vhnlogh � ' � yh
@

K
'

K

S
glu1

�Vhnl 9 4: Elwnl Iudnwdoodu�

Xê qrnwdodu�qgdnl ed�jodqw�odu gd n�up�}� loh jùvwhulopl�vwlu1 Ex flqv elwnl

iudnwdoodu�q�q hq ùqhpol ù}hol�jl xê qrnwdodu�q�q luwledwo� rox�vxgxu1 Gdo0

odu�q xê qrnwdodu� elu |ÿ}h| ÿ}hulqgh eluoh�vluohu/ w�sn� ndud odkdqdgd rogx�jx

jlelglu1

�Vhnlo 914;

Elu gl�jhu |ro gd whnuduod|dq irqnvl|rq iudnwdoodu�qgd rogx�jx jlel/ elu h�juhowl

rwxqx rox�vwxudq |rogxu1

�Vhnlo 914<

9:



Iudnwdoodu nhvluvho er|xwodud vdkls rodeloluohu1 Ùuqh�jlq iudnwdo 4/9 yh|d 5/7

er|xwox rodelolu/ exqxq qhghq yh qdv�o eù|oh rodelohfh�jl jùvwhulovlq1 Exudgd

lon iudnwdo ùuqh�jl rodq Vlhuslqvnl ßêjhqlql hoh do�qv�q1 Iudnwdoodu vrqvx}

dg�podugdq rox�vdq elu dojrulwpdq�q vrqxfx rodudn ruwd|d ê�ndu1 Iudnwdoodu�q

nhvluol er|xwodud qdv�o vdkls rogxnodu�q� jùuhelophn lêlq ùqfh jhqho rodudn

er|xw ghphnoh qh lidgh hglogl�jl lqfhohqvlq1

�Vhnlo 9153

Elu gr�jux sduêdv� yh rqxq x}xqox�jxqxq lnl ndw�qgdnl gl�jhu elu gr�jux sduêdv�q0

gdq rox�vdq elu nhqglqh ehq}hu �vhnlo do�qv�q1 X}xqox�jx lnl ndw� dopdnod hvdv

gr�jux sduêdv�q�q lnl nrs|dv� do�qp��v roxu1

�Vhnlo 9154

Gl�jhu elu nhqglqh ehq}hu �vhnlo rodudn 4{4 wlslqgh elu nduh loh rqxq x}xq0

ox�jxqxq yh jhql�vol�jlqlq lnl�vhu ndwodu�qgdq rox�vdq gl�jhu elu nduh hoh do�qv�q/

eù|ohfh hvdv nduhqlq gùuw nrs|dv� hogh hglopl�v roxqxu1 Ghphn rox|ru nl/

nhqduodu� ndwodpd l�vl gùuw nrs|d yhugl1

�Vhnlo 9155
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4{4{4 wlslqgh elu nÿs do�qv�q1 X}xqox�jxqd/ jhql�vol�jlqh yh |ÿnvhnol�jlqh ndw0

odqv�q1 Eù|ohfh hvdv nÿsÿq ; nrs|dv� hogh hglopl�v roxu1 Ghphn nl ex ghid

ndwodpd l�vl vhnl} nrs|d yhupl�v rogx1 Ex elojlohu elu wdeorgd wrsodqg��j�qgd

elu prgho jùuÿoÿu/ er|xw ÿvw wÿu1 Ghphn nl nrs|d vd|�v� elolql|ruvd rqx

lnlqlq ÿvwho nxyyhwl rodudn lidgh hghul} yh ex ÿvw el}h er|xw rodudn jhopl�v

roxu/ +Kdf�vdolkr�jox yh \d} 5335,1

Êl}hojh 914 Er|xwx wdp vd|� rodq �vhnloohugh er|xw/ nrs|d vd|�v� lol�vnlvl

�Vhnlo Er|xw Nrs|d Vd|�v�

Gr�jux Sduêdv� 4 5@5�

Nduh 5 7@52

Nÿs 6 ;@5�

Khukdqjl elu nhqglqh ehq}hu �Vhnlo ( � ' 2(

�Vlpgl duw�n/ Vlhuslqvnl ÿêjhql ghqlohq iudnwdo�q er|xwx yhulohelolu1 Nhqdu

x}xqoxnodu� 4 fp rodq elu Vlhuslqvnl ÿêjhql loh ed�vodqv�q1 Nhqduodu�q x}xq0

oxnodu� ndwodqv�q1 Dw�odq ÿêjhqohu Vlhuslqvnl ÿêjhqlqlq elu sduêdv� ropdg�n0

odu�qgdq +rqodu eluhu gholnwluohu, ex ndwodpd l�vl ÿê nrs|d yhuhfhnwlu1Ex

gxuxpgd � ' 2( |d}�odelolu/ exudgd ( er|xwwxu1 Exudgdq

( '
*L} �

*L} 2

exoxqxu1 2 ' 2� yh e ' 22 rogx�jxqd jùuh � ' 2( h�vlwol�jlqgh ( gh�jhul 4 loh 5

dudv�qgd elu gh�jhuglu1 R kdogh Vlhuslqvnl ÿêjhqlqlq er|xwx 4 loh 5 dudv�qgdnl

elu vd|�g�u1 Khvds pdnlqdv� |dug�p� loh 6@5( h�vlwol�jlqgh ( |h 4/4 yhuloluvh

6 |hulqh 5/47687: yh 6 gh�jhulqh gdkd |dn�q elu gh�jhu lêlq ( |h 4/5 yhuloluvh

6 |hulqh 5/5<:7 hogh hglolu1 
Lnlqfl gh�jhu 6*h gdkd |dn�qg�u1 Eù|oh ghydp

hgloluvh ( |h gdkd x|jxq elu gh�jhu exoxqdelolu1 6* h |dn�q gh�jhul yhuhq (

vd|�v� Vlhuslqvnl ÿêjhql ghqhq iudnwdo�q er|xwxgxu1 Ed}� �vhnloohulq er|xw0

odu�q�q wdp vd|� rogx�jx ed}�odu�q�q lvh wdp vd|� ropdg��j� jùuÿoÿu1 Er|xwx

wdp vd|� ropd|dq �vhnloohulq er|xw nrs|d vd|�v� lol�vnlvl Êl}hojh 915*gh jùvwh0
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ulopl�vwlu/ +Kdf�vdolkr�jox yh \d} 5335,1

Êl}hojh 915 Er|xwx wdp vd|� ropd|dq �vhnloohugh er|xw/ nrs|d vd|�v�

�Vhnlo Er|xw Nrs|d Vd|�v�

Gr�jux Sduêdv� 4 5@5�

Vlhuslqvnl ßêjhql ( '
*L} �

*L} 2
' �c DHDf � ' 2q

Vlhuslqvnl Kdo�v� ( '
*L} H

*L} �
' �c Hb2H ;@6q

Nduh 5 7@52

Nÿs 6 5�

NhqglqhEhq}hu �Vhnlo ( � ' 2(

91< Exoxwxq Iudnwdo Er|xwxqxq Khvdsodqpdv�

Exoxwodu�q �vhnloohul rogxnêd gÿ}hqvl}glu1 Exoxwodu gr�jdgdnl gl�jhu qhvqhohu

jlel �vhnlo rodudn iudnwdog�uodu1 Jhqho rodudn elu �vh|lq iudnwdo rogx�jxqx lvsdw

hwphn lêlq rqxq iudnwdo er|xwxqxq exoxqpdv� |hwhuolglu1

Êl}hojh 916 0 gh�jhulqh ndu�v� jhohq êhpehu vd|�v�q�q jùvwhulpl1

0ES6� �E�c 0�

6 5

5 6

4/8 7

4/5 9

4 :

3/:8 43

3/8 49

3/7 56

3/6 64

3/348 59:
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Dg�p 4= Ehool elu 0 |du�êds�qd vdkls/ exoxwx wdpdp�|oh ùuwhfhn plqxpxp

êhpehu vd|�v� khvdsodq�u1 Ex l�vohp gh�jl�vln 0 gh�jhuohul lêlq jhuêhnoh�vwlulolu yh

khu elu 0 gh�jhulqh ndu�v� jhohq êhpehu vd|�v�q� jùvwhuhq elu wdeor kd}�uodq�u1

Dg�p 5 = 
Lon dg�pgd rox�vwxuxodq wdeorgdq |duduodq�odudn *?E
�

0
� yh exqd

ndu�v� jhohq *?�E�c 0� gh�jhuohulqghq rox�vdq |hql elu wdeor kd}�uodq�u1

Êl}hojh 917 Êl}hojh 9 6 gh exoxqdq yhulohulq orjdulwpdodu

*?E
�

0
� *?E�E�c 0��

04/4 3/9<

03/9< 4/3<

03/738 4/6<

03/4;5 4/:<

3 4/<8

3/5< 5/63

3/9<6 5/::

3/<49 6/46

4/537 6/76

7/5 8/8<

Dg�p 6= Dg�p 5*gh eholuohqhq *?

�

�

0

�

gh�jhuohul % hnvhqlqh/ *? E�E�c 0��

gh�jhuohul + hnvhqlqh |huoh�vwlulohuhn ehool elu % gh�jhulqh ndu�v� jhohq + gh�jhuohul

l�vduhwohqlu1

Dg�p 7= �Phwkrg ri Ohdvw Vtxduhv* whnql�jl nxoodq�odudn ex qrnwdodugdq

jhêhq gr�jux êl}lolu1 Ex gr�juxqxq h�jlpl iudnwdo er|xwx yhulu/ +Eduqvoh|

4<;;,1
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Jud�n 914 Yhulohu Êl}hojh 917 ghq do�qp��vw�u1

Elu exoxwxq iudnwdo er|xwxqxq wdkplqohqphvlqh lol�vnlq yhulohulq jud��jl

Gr�juxqxq h�jlpl iudnwdo er|xwx yhulu1
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Eduqvoh|/ P1/ 4<;;/ �Iudfwdov Hyhu|zkhuh�/ Dfdghplf Suhvv1 Lqf

Idofrqhu/ N1/ 4<<3/ �Iudfwdo Jhrphwu| Pdwkhpdwlfdo Irxqgdwlrqv dqg

Dssolfdwlrqv�/ Zloh|/ Qhz|run/ 5;;s1

Ihghu/ M1/ 4<;;/ �Iudfwdov�/ Sohqxp Suhvv/ Qhz|run

Johlfn/ M1/ 5336/ �Ndrv�/ Wÿelwdn \d|�qodu�/ LVEQ <:80736035<07

Jÿqh|/ ]1/ 5336/ �Phwuln yh Wrsrormln Irupÿoohu�/ Px�jod ßqlyhuvlwhvl

\d|�qodu�/ LVEQ <:80:53:06:06

Kdf�vdolkr�jox/ K1 yh \d}/ Q1/ 5335/ �Iudnwdo Jhrphwul�/ Dqndud ßqlyhu0

vlwhvl Ihq Idnÿowhvl Pdwhpdwln Eùoÿpÿ

Kduw/ Jhrujh Z1/ 5338/ �Fuhdwlqj DPdwkhpdwlfdo Pxvhxp rq \rxu Ghvn�/

Vwrq| Eurrn Xqlyhuvlw| Ghsduwpdqw ri Frpsxwhu Vflhqfh 5:1 Qr 7

Zlqwhu/ 5338

N�o�ê/ V1 yh Hughp/ P1/ 4<<</ �Phwuln X}d|odu yh Wrsrorml�/ Xoxgd�j ßqlyhu0

vlwhvl Jÿêohqgluph Ydni� \d|�q Qr= 479

Pdqghoeurw/ E1E1/ 4<;6/ �Iudfwdo Jhrphwu| ri Qdwxuh�/ Z1K1 Iuhhpdq

dqg Frpsdq| LVEQ 30:49:044;90<

Rohpvnrl/ D1L dqg Iodw/ D1 \d1/ 4<<6/ �Dssolfdwlrq ri iudfwdov lq frqghqvhg0

pdwwhu sk|vlfv�/ Sk|vlfv0xvshnkl 69+45,/ 43;:0445;
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Shlwjhq/ K1 dqg Vdxsh/ G1/ 4<;;/ �Wkh Vflhqfh ri Iudfwdo Lpdjhv�/ Vsulqjhu

Yhuodj Suhvv/ Qhz|run/ 645 s1

Vwhyhqv/ V1/ 4<<3/ �Iudfwdo Surjudpplqj lq F �/ P dqg W Errnv/ Uhg0

zrrg Flw| 776 s1

Vdqgdx/ N1/ 5333/ �Iudfwdov lq Qdwxuh dqg Krz wr Phdvxuh Wkhp�/

Xqlyhuvlw| ri Dssolhg Vflhqfhv Idfxow| ri Pdwkhpdwlfv dqg Vflhqfh

Gdupvwdgw/ Jhupdq|/ Vdqwd Ih Lqvwlwxh/ 5<1440514515333

�Vxkxel/ H1/ 5334/ �Irqnvl|rqho Dqdol}�/ 
LWß Ydni� \d|�qodu� Qr= 6;

kwws=22zzz1edwk1df1xn2�pd3fpm2IudfwdoFrqwhqwv1kwpo

kwws=22zzz1iepq1ik0gdupvwdgw1gh2krph2vdqgdx2lqgh{1kwpo
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Ex êdo��vpdq�q jhuêhnoh�vphvlqgh ghvwh�jlql yh |dug�podu�q� hvlujhph|hq vd|�q

Grê1 Gu1 Hplqh VR\WßUN*h yh h�vlp Êl�jghp ßUH\*h wh�vhnnÿuohulpl

vxqdu�p1
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4<:< |�o�qgd Di|rqndudklvdu lolqgh gr�jgx1 
Lonù�juhqlplql Di|rqndudklvdu

Ndv�psd�vd 
Lonù�juhwlp Rnxox yh Phunh} Dwdwÿun Ruwd Rnxoxqgd wdpdp0

odg�1 4<<: |�o�qgd ruwd ù�juhwlplql Di|rqndudklvdu Dqdgrox Ù�juhwphq Olvh0

vlqgh wdpdpodg�nwdq vrqud Grnx} H|oÿo ßqlyhuvlwhvl/ Exfd H�jlwlp Idnÿo0

whvl L1Pdwhpdwln Ù�juhwphqol�jlqghq 5335 |�o�qgd ph}xq rogx1 5335 |�o�qgd

Di|rq Nrfdwhsh ßqlyhuvlwhvl Pdwhpdwln Dqdelolp Gdo�qgd |ÿnvhn olvdqv

ù�juhqflvl rogx1
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