
�� INGÌI�D�IQRG�\H¨X�PV.VLKV

NGXPRM�� ZND�IK\V� ~I<D,� Zë�M�D� P��+K� IKGRG� LGRG�NT� �QN� NGX�

~I<D,K��RDr��Nw�I}
�IXX��RDr��P��+K�NGXKNDJ�Z�V<K�\V�M�D�M�INGIKOD�

Z�B��QG�X�L_\G�ZNT��\�RODMKV
���RDr��NGXKND�IQGI\GD�ILKVND�Zë�KJ�LT´LT��V[��

ZH�DI�D�I}
�ZM+K��RDr��Z�V[�VO�I}
�P\��RHODIMN�P�Å�NVëIRD<V���RDr�KNDI�D�

�V[��I1DRK�\²NG���\HOV�K


ç�ZP�+Gë���RDr�IK\V�ÅMÆ����Q:Æ�\G�Z�DPGë�IK\V�HELMÆ�AÅLMÆ	�P��+IKGD�PTUH,
���V[��IM�V


ç�1GMGë��S@�LX4\Gë�IK\V�S@���X@���ÅM(���JE�@ KN�P��+GND�IKGD�LD��6��V[��IM�V


ç�1GMGë�IK\V�3U���X:Æ�IRO�R�J:Æ���X:Æ���ÅJ:Æ��� :Æ���7U:ÆLX4\Gë�IK\V�P��+GND�IKGD�

��NPT[LO��V[��IM�V


��Iw�~I<D,�OGU.K�PV�VQ_�ZM2GNK�IKGXT�OUxND�7Q�EI�N��D��RDr��

PV�VQ_�NHM��ZGMëFNK�OUNDN


�RDr��P�IKGDFN

ZGÅ�M<IKND�LXGLIKND��HIQN�P�IKGDFN��RDr�M�VND�

R��HIt
�NXT´�PRM��MYG�D�L[&,VPD��QM�ZH�V�MNDIND��RDr��M+GOU.[�IKNV


IMM(�I-LÃ4HLo�2UF@1CHO�FQ(XR(��
SHµSOHQBX�����

��
MUL��O@0��



��INGÌI�D�IQRG�\H¨X�PV.VLKV

:RG\U.��

rL:2X� �  O3XLÆ� !� rL:@O3XLÆ� ARL@R	
rL:Æ �� �Q� !� r@L:DQ��� ASHµS	

�RDr��Më�

�
�ZP�+G�B��RDr�K �
�Z�V<KGë���RDr�K

�
�1GM��RDr�K �
�ZINDOGë���RDr�K

�
�LX4\Gë���RDr�K �
�ZM+K��RDr�K

,��Z�V<KG�B��RDr�K

Z�V<KGë�IK\V�IKIRN�P��+K���OV


SQ��SL XRÆ��Åt

�SQ���SL�
NGXKND�IOIUND��XRÆ��\G��Åt�P��+RDMKK�R�1G~��I}


SQ���SL P��+K

��
�O®,X@X@��JyX@X@�� 7XXMD�HMXTÄ#@`D�T�QSMR@Q��OPTSL��ÃUHS�

��
�BST6X@1X@��JyX@X@�� W(S��QSMR@Q��RTLR@Q@SÆ�OPTSQ�� ÃUSÆ�

M.B�NDMG�ZH�V�PRKND\V�WN�PJT�KN�X4�VO�NGXIKND�R&,==�KN�Z�BK�R�%J�

P��+K��NDMG�NVPRMG��D�PJT�U��KN�PRIKND�]]Z�V<K�R&,KG==�KN�Z�BK�R��HIt
�

]]�X==�P��+K�1G~��MNDIND�]]E�G�ZrO==�KN�Z�BIK\V�K
�

SQ
SL==�P��+K�R�IKGRG��HIND




�� INGÌI�D�IQRG�\H¨X�PV.VLKV

OPT� OPTSQ� OPTSL

C(Ç1�AÅOD	 C(Ç1SQ�AMYG�ÅOD	 C(Ç1SL�AE�G�ÅOD	

HeX�AP�VK�M4 HeXSQ�AMYG�P�VK	 HeXSL�AE�G�P�VK	

O@O�APGP	 O@OSQ�AMYG�PGP6	 O@OSL�AE�G�PGP6	

:RG���

XT�D�NGXK� P��+K��RDr��P�O'�VK

KÇT �� SQ�  � KÇTSQ� !� KÇTSQ�
KÇT� � SL  � KÇTSL !� KÇTSL�
KÇT �� �XRÆ�  � KÇ(XRÆ� !� KÇ(X@MÆ
KÇT� �� Åt  � KÇ(t !� KÇ(t�

USÆ���LSÆ���HUMÆ P��+GND���RDr��NGXKNDI�ND�PUM��XRÆ � Åt�P��+K�IK´.T�~J�

WX�P��+K�I�GPD�I}
�

WMU@MÆ� WM �� �XRÆ�  ��WM(XRÆ���!�WM(X@MÆ AMYG�2NM�D	

WM �� Åt�  ��WHMt������!�WHMt� A2NM�D�X	

LHSL@MÆ� LHS �� �XRÆ  ��LS(XRÆ���!�LS(X@MÆ AMYG�QTRDrX�D	

LHS �� Åt  ��LHSt������!�LHSt� AQTRDrX�D�X	

LDW@HUMÆ� LDW@ �� �XRÆ  ��LDW(XRÆ���!�LDW(X@MÆ AMYG�NTM.�ZH�V	

LDW@ �� Åt  ��LDHWt�����!�LDHWt� AMYG�D X�NTM.�ZH�V	



��INGÌI�D�IQRG�\H¨X�PV.VLKV

~I<D,KOD

ç�IRIRINO �I\GD�MLD� �IROOD�LHL�Iw���SQ���XRÆ��P��+K�IRO�R�IKIRD


ç�IRIRINO J�I\GD�MLD� �IROOJ�MYG�MHl��.NOD�LHL�Iw���SL���Åt�P��+K�IRO�R�

��IKIRD


ç�O�VKG�NGXKND�ZH� ��LVK��X�NGXKND�IOIUND�SQ���SL�P��+K�IKIRD


ç�� .�NGXKND�IOIUND��PX.OD��XRÆ����Åt�P��+K�IKIRD


�XRÆ����Åt�P��+KND�PU�O�D\V�FTk�ZGÅ�<tRKNDJ�~I<D,�U(P�ZGIRD<��IXND��RDr��

U(P�L(IRD


:â\U.��

XT�D�NGXK� ZGIRD<K� P��+K�����RDr��NGXK� I�DUHX

FTk� Fk � �XRÆ� �����FQ(XRÆ !��FQ(X@MÆ� AMYG�QU	

Fk � Åt� �����FHQt !��FHQt� AMYG�D�X�QU	

eY2X� r� � �XRÆ� �����rDXR� !��rDX@MÆ� AMYG�LDÊU	

r � Åt� rDt !��rDt AMYG�D�X�LDÊU	

 +O���XTUMÆ JMÆ� � �XRÆ� �����JM(XRÆ !��JM(X@MÆ AMYG�QG�	

JMÆ � Åt� �����JHMt !��JHMt� AMYG�D�X�QG�	

U�µ��eY2X )X@� � �XRÆ� )X@XRÆ !��)X@X@MÆ
)X@� � Åt )XDt !���)XDt



�� INGÌI�D�IQRG�\H¨X�PV.VLKV

O�VKGOGUOX��
��

��
�P\��L_\ND�NGXKNDJ�P��+K�WO� �IOGJ��RDr��PR�LGRNDN


�
�FTk����� SQ����






























 �
�O@O���������� Åt� 
































�
�STØ������SQ 






























 �
�STØ�������������XRÆ 
































�
�C(Ç1�����SQ 






























 �
�J�KU@MÆ������Åt� 
































�
�}%�����SL� 






























 ��
�L@X@HUMÆ����XRÆ 
































�
�J��:���SQ 






























 ��
�AKU@MÆ�����Åt� 
































�
�O@O������XRÆ��






























 ��
�e(HSL@MÆ�� �XRÆ 
































��
�P\��L_\ND�NGXKNDJ�ZRG��ZGIRD<KNDJ�P��+�WO� �IOGJ��RDr��PR�LGRNDN


XT�D�NGXK� ZGIRD<K� P��+K��RDr��NGXK� I�DUHX

2V4K� 2VU� � �XRÆ �! 























 ��AMYG�X\�D	

2VU � Åt �! 























 ��AMYG�D�X�X\�D	

XTUMÆ� XU� � �XRÆ� �! 























�������AMYG��UH.	

XU � Åt� �! 























 ��AMYG�D�X��UH.	

¥2U� ¥RÆ� � �XRÆ� �!� 























 ��AMYG�IOi	

¥RÆ� � Åt� �!� 























 ��AMYG�D�X�IOi	

C(Ç1� ¸@Ç � �XRÆ �!� 























 ��AMYG�Å�	

¸@Ç� � Åt� �!� 























 ��AMYG�D�X�Å�	

±Q� CU(� � �XRÆ �!� 























 ��AMYG�Z(�	

CU(� � Åt� �!� 























 ��AMYG�D�X�Z(�	

<T¸� <@DC� � �XRÆ ! 























 ��AMYG�O YG	

<@DC � Åt !� 























 ��AMYG�D�X�O YG	

��
�LXGL�\G��RDr��Z�U�ZH�V�IMNL�LNVRë<N�M�P\RG��RDr��P�IKGDFN�OMIëRH�KV

�����VKNDN




���INGÌI�D�IQRG�\H¨X�PV.VLKV

,,��ZINDOG�B��RDr�K

F$HQJ��A@KJ��Y$YUD��U�MFQ�� @F3X�Q@IJ(XHU
@KX��eHU9X�HBQ���R,XFÆ� 7XXM��J�3U@�
SS�� OQ�� HUsHU
@KX�� F3U@� S`� HUCDY(X� Ã@�@7XXMD� 2UJ(XJ@$Y+X�� HUY
� HUsHU
@KX(X
2U:1LTH¸J@��HI3U@� @HCL��HY�X@D�ÃUSÆ�

E\��:RD2'�IKD�Më.�NDMG�ZH�V�PRM�VND�RHODIMNDIND�~~2�M4�Zë��I�N�

IRN� �RDr�� PR� LX4\KOV
� W\V� MLN�� WKJ� ZK�D�� WKVND� OUN� �R�� LDMGë�� ZGÅ�

INGIKOD� Zë�� P�OJ� OUN� QH~ND� IXX� �RDr�� PR� ZINDOGë�� �RDr�� M<IKND�

\HCÅNDI}
�WO�X��RDr��PRIKD�MTM�~~2�Zë��LHPIKD


:RG\U.��

J:Æ HFQ@$�URHS ÅJ:Æ MFQD�URHS
HFQ@$�I@S�� MFQD�I@S�
HFQ@$�HMXTÄ� MFQD�HMXTÄ�
HFQD�� @FS� MFQ@SÆ� @F@S�

RHOD�I}


 :Æ���J:Æ���ÅJ:Æ��X:Æ���M���X��J(X���ÅX��Q��X��LX��ÅS��ESQ��E@LG�WDX�S@

 :Æ� ZGÅ�P��+KNDI�D�:Æ
:Æ�OGUKJ�I�GPD�I}




��� INGÌI�D�IQRG�\H¨X�PV.VLKV

P��+Gë�K� P��+K� ~��\�MGO+� �����:RG\U.���������I�DUHX

~L6w�Zë�IK\V�  :Æ� HUCDGD�T�I@S�� U$CDG� ~IRD\IK\V�:PND

J:Æ� JHKØD�T�I@S�� J@HKØJ�� OG�V[�KG

ÅJ:Æ� b@QD�HMXTÄ�� C@$U@HQJ� IRGUJTPG�KG

X:Æ� OHQ�HC�ÃU�� O@HQ�
�

P�\U.Gë�IK\V� ÅJ:Æ� YHÄ��eGQ:L2X����� Y@HÄJ� <OD�VIKND�KT�D

~L6w�Zë�IK\V� �M� �@LD�ÃU�� �@L(:� �IX\V�:PND

�X� HUCDYD�T�ÃU� HUCDY(X� ~IRD<6K�~IRD<IKD�:PND

\J��DI�D�K� ÅS� KÙ@�R�@S@�X2X�R�� KHÙS� �HÂFGIMND�KT�D

<TW@� R�@S@�X2X�R�� <THWS�
OT�O@HM� R�@S@�XH2LMÆ�R� OTH�OS� X�D�\J��D

Z�DPGë�IK\V� Q�  +O@�J�P(� J�P(Q�

LGqMë�IK\V� X� JL1H:�R@WT� JL1ZX� OJKT�D�J�LT´LT

~OGUGë�IK\V� LX LMR��HUJ@Q�� LM@DLX� LV�VND�O�

LX 2U:D1:�J�S�� 2U:1LX� UNDXTMG

J@tDM�J�S�� J@tLX� RHMXTMG

NVë2GU.Gë�IK\V� ESQ�  XLMX@D��J�� JSQ�
ESL  XLD�@��J�� JSL�
ÅX� <D`D�ÃU�� <H`X�
ÅL  @C@$�ÃU�  @HCL� XT�D�X

Z�DPGë�IK\V J�  +O��OT`�� OT`J� RUHMG�LVC�V�D�G

 +O��U�<�� U�<J�



���INGÌI�D�IQRG�\H¨X�PV.VLKV

OG�Gë�IK\V SM  
�ÃU��  
SM ZR�MN
MU�ÃU����������MU�!��M4� M4SM ZR�MN
2URÆ�ÃU�� 2U2SM I\J�MN
ÐRÆ�ÃU�� Ð2SM

P�<DNGë�IK\V 3X J�`�ÃU�� J�`3X IOG\V�M4IKD
J�S��ÃU�� J�S23X IOG\V�M4IKD
S`�ÃU�� S`3X
SS��ÃU�� SS23X
 `�ÃU��  `3X IX\V�M4IKD
 S��ÃU��  S23X IX\V�M4IKD

~I<D,KOD

IXK�KN�Zë�IK\V� J(X Q@\��ÅCLÆ� Q@IJ(XLÆ UFKJ�ZK�D�UGFO6K

LDMGë�IK\V� WDX� M@L��U� M@LWDXLÆ NXH�V

Ã@F��U Ã@FWDXLÆ IOGJLDOUH

S@� CDU���U� CDUS@ IRDM�GMG

HSJ L�C���U L�H3SJ@
RHO6IX\V HEMÆ R@<C��¸u@ R@H< ZHLVND�´JT�ALGÄV	

PV��ë�IK\V� E@LG� L@ST��HOS@� L@S@LG� XMI�D�PVKG�AL6KG	

HOST� HOS@� HOS@LG�� PVKGI�D�PVKG�AL6KG	

1G���BIK\V 5X� HOST�@1S@� HOS�5X� PVKGI�D�LI\GDRUKG�AQGPDPG	

ETK� L@ST�@1S@� L@STK� XMI�D�LI\GDRUKG�AL6KG	



��� INGÌI�D�IQRG�\H¨X�PV.VLKV

O�VKGOGUOX��
�

��
�E\��:RG\U.�ZG<�IKND�P\��L_\ND�NGXKNDJ�P��+K�WO� �IOGJ��RDr��PR�LGRNDN
�

����I�DUHw�R��VKNDN


~L6w�Zë�IK\V� �M� e@B@$�ÃU� e@BÆ����M 





















 























�X� K�@X@��ÃU�� K�@����X 





















 























Q@u�D�ÃU�� Q@u�����X 





















 























 @$�W@$�ÃU�  @$�W����X 





















 























\J��DI�D�K
� ÅS� O+KU@��R�@S@�X2X�R�� O+KU���ÅS 





















 























HOO@R@�R�@S@�X2X�R�� HOO@R@���ÅS 





















 























S@QJ@��XH2LMÆ�ÃU�� S@QJ@���ÅS 




















 























WKVND�OUN��R LX� Ç�SDM�J�S�� Ç�S���LX 





















 























QISDM�J�S� QIS���LX 





















 





















�

L�3M@�J�S� L�MÆ���LX 





















 























Z�DPGë�IK\V� Q�  +O@�YTZE@� YTZE@���Q 





















 























 +O@�YL( YL(���Q 





















 























J  +O�� 9U��  9U���J 





















 























 +O��OTk��� OTk����J 





















 























IKGD�+Gë�IK\V X W4X1D�X@D&X�� W4Q���X 





















 























FHU�X@D&X� FU���X 





















 























~L6w�Zë�IK\V  :Æ MFQD�I@S�� MFQ��� :Æ 





















 























J:Æ� HFHQ�T�ÃU�� HFHQ���J:Æ 





















 























ÅJ:Æ� UDCD�T�ÃU� UDC���ÅJ:Æ 





















 

























���INGÌI�D�IQRG�\H¨X�PV.VLKV

OG�Gë�IK\V SM RC@�ÃU�� RC@���SM 























 

























OTQ@�ÃU�� OTQ@��SM 























 

























HBQ��ÃU�� HBQ����SM 























 

























e@J��ÃU� e@J����SM 























 

























��
�P\��LCR\ND�MGO+M��ZH�V�ZINDOGë���RDr��PR�:PTJG�RODMNDN


��
�WX�MGO+�LVK�D��LV[\�J�P�M�BNK�OUNDN


��
�UR-SJ@KD�A@¤+XDM�OTH�OS@��KS@o��	¢HUS@��	HKS@��U�<@o�}9X-SD�

��
�S@QHJS@�YU1Q(�RUD1�@��HB^@HM� @£@CXHS�

��
� 
SMD�K@�(XIM@��2UJ(X��R�2J�HS��OHQ3X)X�HUCDHYJ@MÆ� MTA-WH-S�

��
�Y@JHPJ@D�C$HMJ��2UJ(XYJPDM�MFQ��F3U@�M@FQ@MÆ�U@H:)X��J�3U@�2U�@L��OTMQ@F"#HS�

��
�O@$Q@H:JHUG@QCDU@KLH-CQ@:@��OTQ2S@SÆ�O@s1bX@D��C@$U@HQJ@$�eHSHtS@$�2S��

��
�AGU���Ã@QS(XC@HQ¸IM@���@L(XeCDYD�T�HUM@�I(UM@DO@X�� HS�¯�JQD:�I(HUS��MXH-S�

��
� H2LMÆ�IFHS�RU1J@K(MHJH®CHO�M@2S(HS�R,X&R,ATµ@D�UCSÆ�

��
�W@MTHQJ��5X@W��L�F@MÆ� -UDtT��UM��eHUu����JZPHJSD�U�<L4KD��J@J(L�FHJR@DQ��

�����}�P�U@�ezu��FS��

�OJ@QJY!C@��

YU1Q( �� UG��VK  @£@CXHS
 MTA-WH-S C$HMJ� � ÅNP�G

U@H:)X� ����IM�CRGX OTQ2S@SÆ�
OTMQ@F"#HS O@s1bX@D� � IRPH�DI�\V

eHSHtS@ I(UM@DO@X



��� INGÌI�D�IQRG�\H¨X�PV.VLKV

C@HQ¸IM@� ����Å�VC´�FNKG ezu��FS�
RC@SHMJ� ������LHXRG�PM�VN W@MTHQJ�
HJR@DQ�� �J@J( � �NVM�X�\TRO�GM

IFHS ����I�GDOIKD

e\@�M@L�AK��ÐDU��HM�e\2X�AKDM�HJLÆ�
Q�K�Nw�P�^GMKV
�END�I�GUM4M\TI�D�Q�IKND�OMU�P�IKGDFNKOD�R#

e\@AK��B�RUD1�T�RT.X��J@XD1�T�R@WM@LÆ�

eHSJ@QHUW@ML@MT���RHS�YD�D�HG�	K@X�J+OSD�


