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1.) Mutation of mutation rates

2.) Mutation of object variables

ñ�ò[ó/ô>õWö�÷/ø:ùmú8û�ö(ü
ý�þ`ò[ú
ÿ��Uõ��Uò���ó�ü�ö(úSûpý���ò��Wü���	]ý�
oý���þ`ò�
Uö
ü�ô��þSý�þ`ò����
Ö=^?BÓVNEFJXQWUSHFLCHF>�[&�2B�^.V�@X>ILPRSD&LNM�VPT?VNUSHG>A@CB�Q�R?H�VNHG>ILP<

D�VNHGB�E¼[�VN<&�.B�>A<X@CB�EFHG>A�XVNHGB�TW�=^SB�<&<SB�>IHF^?B�DtDGB�[�LPQ��?>A<2VNHF>ILC<
<SLPD�EFB�aAB�[�HF>ILP<�V8DFB=H�V Ï B�<j>I<XHFL�VP[�[�LPRS<XH�c�Ö�L�EF>IQ�U?aA>§M�J=<?LPH�Vº�
HF>ILP<SE��NaIB�H ��H� � �4 I �U�/� �4 �� ���2B=HF^SB=B�<2[�LSTX>I<S��LNM�VtQ�R?H�VNHG>ILP<D�VNHGB�VN<.T�� �¢ �   ® £ I £ �� � ��X����?W�.B�HG^SB+B�ö½B�[�HF>I@PBWUSDFLC�.VN�?>AaI>IHKJHF^.V8H�V��S>IH:>IE�[G^.V8<S�PB�T#c�Ö=^SB�<
� �¢ C �¤ �CHF^?B=USDFLC�.VN�S>IaI>IHKJ�HF^.V8HQ�RSH�V8HF>ILP<�LNM ����XJ�RSEG>I<S��HF^SB=�S>IH���>I<X@PB�DGEF>ILP<+USDGLP�.V8�S>IaA>IHKJu� �¢Jn>IB�a�TXE ��u� � �5 I �/�U� �5 �� ���X>IE=�P>I@PB�<W�XJ� �¢ C �¤ � ����1� I ��� �5 � 7 �4 � � � �¢�� ��ó:7�� �5 � 7 �4 � � �\��óu7 � �¢ �W� ��øC�

ZXLPQWB=EFU2B�[�>�VNa#HGD�VN<?EF>IHF>ILP<WUSDFLC�.VN�?>AaI>IHF>IB�E�[�VN<WB�VNEG>AaIJ+�.B�LC�X�
H�VN>I<SB�TPK� �¢ C �¢ � ��óu7�� �¢N�J�����G®������ ®�� C �¤ � ����y� I ��óu7 �5 � ��� ¹ óF&��]� ��i �/�U�KiP�

i &�� �� ��i �/�U�KiP� ��ûC�

Ö=^SBtEGB�H=LNM��W? �� � < U2LPEFEG>I�SaIBtHFD�VN<SEG>IHF>ILP<�USDGLP�.V8�S>IaI>AHG>IB�E�M�LCDFQ�E
V=HFD�VN<SEG>IHF>ILP<�Q
V8HFDG>üftL8MSHF^SB=[�LPDGDFB�EGU.LC<.TX>I<S��Q
V8D Ï LN@�[G^.V8>A<�c
y0^S>IaIB¯� �¢ C �¤ TXB�<?LPHFB�E�HF^SB�USDGLP�.V8�S>IaA>IHKJ=L8M½V=LC<SB�knEGHFB�U+HFD�VN<X�EF>IHF>ILP<��#HF^SB�U?DFLP�2VN�S>IaI>IHKJ"! �¢ C �¤ �W�#��HFL&DFB�VC[G^ ��³M�DFLCQ ��5VºM��
#�$ Z�XDQJ~�X1c�dJXBjÌZ(eae[Z(\,YaO�b&%¯Z(eae[d(O�l�w1x(z/|�'�} d��mY[XAv]q�X`d�XGY[Z(O
QSn�QiOÊXY[h¯^WQSdfeaY�(SQSl�c�Qi^@QB�mg�T`c�Z�hGYaO�b:d(OHd(eae[Qie[Q�n(d(eaq�Q�d�X ^Wd(O�lmZ(v�jª^@Zfv XGc�QhDQ8X*)�+�ÐDx�, Z(j�VpZ�hDhGYa�me[Q,d(eae[QWe[Q8hS~8YaO�TSZ(OmXG^@d�h`XpXDZBXGc�Q¯Z(jâXDQiO�q�h`QSl2Yav:Vme[QWkv�QWOmXDd�XGY[Z(O�h�\,cmY[T`c�h1Yav:Vme[gAv]q�X`d�X`Q¯d2�mY[X,�ÊguYaOmn�QW^WXGYaO�b¯Y[X8�

HFB�D¡�WHFD�VN<SEG>IHF>ILP<SE�[�VN<W�.B�[�VNa�[�RSa�V8HFB�T+�XJ+RSEF>I<S�jV³HF^SB�LCDFB�Q
M�DGLPQ HF^SB�HG^SB�LCDFJ�L8M�Q
VND Ï LN@�[G^.VN>I<SE��SBPc �.c?HFL��2B�M�LCRS<.TW>I<
HF^?B��.LXL Ï �nJ&o�<SB�T�B�< Ï L&��ó�ôCøPiP�JK
! �¢ C �¤ �@�#��� <�-.0/ I1

2 � ® ! �¢ C ¤ � � � 2 � �@°W��]3! ¤ � � � 2 � C �¤ �W��7�°W�Õ�KôP�
õ=B�DFB
��¬`��Kp�Ni�&U�/�U�(&�? �� 7�óm��� �Ni�&�óm� �� TXB�<SLPHGB�EtV�Q
V8USUS>I<S�
HFL=�?>A<2VNDFJ�DFB�U?DFB�EGB�<XH�VNHG>ILP<�c�Ö=^SB�<�HG^SB�LPDGB�Qþó�^SLCa¡T�E����=^S>�[G^
EFH�VNHGB�E�HF^2VNH���i:�U�U��iC�#>IE�VN<jV8�SEFLCDF�S>I<S��EFH�VNHFB�LNM2HF^SB=Q&VND Ï LN@
[G^.VN>I<¯K
46587�9;:87=< ó ��`tEFJXQWUSHFLCHF>�[te�B�^.V�@X>ILPRSD��

aI>IQ;DCFE ! �¢ C �G®������ ®�� �10����Ëó ³´�¨#Ä�ºi�&�ó�� ��
Ö=^SB5USDGLXLNM¼>IE��C>A@CB�<Ó>I<ÑHF^SB�V8USU2B�<.TX>§f�cÐO�RSB&HGL¬HF^SB

VN�?EFB�<.[\BtLNM#DFB�[�LPQ��S>I<.V8HF>ILP<�LP<�Q�RSH�VNHF>ILC<¼D�VNHGB�E�V8<.T�EFB�aIB�[G�
HF>ILC<
��Bj[�V8<Ó|.�º}¼[�LP<2[�aIR.TXB+HF^.V8H¼[�LC<n@CB�DF�CB�<.[�B+HFLN�=VND�TXE¼i
>IE�VC[G^S>IB�@PB�TW�XJ�LPR?D�V8aA�CLPDG>AHG^SQ ��>I<�MKVP[�H��X>AH�EF^?LPRSa�T�<?LPH��.B
>I<XHFB�<.T�B�TÍM�LPD�Q�RSH�VNHG>ALC<&D�VNHGB�E����2B�[�VNR?EFB�HG^S>IE���LCRSa�T5aIB�VCT
HFL²HF^?B�U2LPEFEG>I�S>IaA>IHKJ²LNM�V&DFB�T�R.[�HF>ILC<ÐL8MtHF^SB5TX>IQWB�<SEF>ILC<�L8M
HF^?BjVP[�HGR.VNa#EGB�VND�[G^5EFU.VC[�B���c

y0^S>IaIBt>I<�­�ZXEtV�Q�B�H�V��KQ�RSH�VNHF>§LP<�D�VNHGB¼>IE�RSEFB�T�HGLj[�LC<X�
HFDGLPa�HF^SBWQ�RSH�V8HF>ILP<ÍLNM=Q�RSH�V8HF>ILP<5D�VNHGB�E���EFB�B5e�òVP[ Ï ��õ=L8ö.�
Q�B�>AEGHFB�D��PVN<2TjZS[G^X��B�M�B�a���ó�ôPôSó��2M�LCD�VN<+LN@PB�DG@n>IB����CZS[G^n��B�M�B�a
��ó�ôPû?ó��³M�LPD�VN<rTXB�H�V8>IaAB�TÓTXB�E�[�DF>IUSHG>ILP<.����B\f�U2B�DG>AQWB�<XH�V8a�>I<X�
@PB�EFHF>I�XVNHF>ILC<SEjR?EF>I<S�5HG^S>IEjQWB�[G^.VN<S>IEGQýM�LPD�o�`tE+^.V�@PBW<SLPH
�2B�B�<�V8E=EFR.[�[\B�EFE�M�RSa�V8E=HF^SB�Q�B�[F^2VN<S>IEFQ TXB�E�[\DF>I�.B�T&^SB�DGBPc

`t<»LPHG^SB�D&USDFB�[�LP<.T�>AHG>ILP<rM�LCD�EGB�a§M���VCTSVNU?H�VNHG>ILP<0HGLÓ�2B��
[�LCQ�B�B�ö#B�[�HG>A@CB5[�LP<.[\B�DF<SEWHF^SB&EGB�aIB�[�HF>ILC<ÓLPU2B�D�VNHFLCD�c¬Ö=^?>AE
�=>IaIan�2BtTX>IE�[\RSEFEGB�T+>I<jHG^SB=<SB�fSH�EGB�[�HF>ILC<��P�2B�M�LCDFB���B=U?DFB�EGB�<XH
B�fSU2B�DF>IQ�B�<nH�VNa#DGB�EFRSaIHGE�c

>@?�Â�ÉNÁ
ÇÈÂ�É�� 
BA�
 C/
�ÇÈÂ�É�Ä®Á
` TXB�H�VN>IaIB�T»[�a�VNEGEF> ¿ [�V8HF>ILP<ÕL8M±EGB�aIB�[�HF>ILC<ÕQ�B�[G^.V8<S>IEFQ�EW>I<
­�@CLPaIRSHF>ILC<.VNDGJ�`taI�PLCDF>IHF^SQWE�^.VNE=�2B�B�<5�C>I@PB�<W�nJ&etòVC[ Ï VN<2T
õ=L8ö½QWB�>IEFHGB�D���ó�ôPô?ó�VP��c
õÈB�DFB&��B��=>IaAa_M�LS[�RSE�LC<SaIJ�LC<¬HF^SB
HFLCUS>�[5L8Mh{ED�}K~�|.�\}�~ÿ¥º{�|.{\���P���=^?>¡[G^0>IE&>IQ�U2LPDGH�VN<XH+M�LCD&EFB�a§M��
VPT?VNUSH�VNHF>ILC<5LNM=EFHGD�VNHGB��PJ²U.V8D�VNQWB�HFB�DFE�c��¾B�HjVWU.LCUSRSa�VNHG>ILP<
VNH��PB�<SB�D�VNHG>ILP<¿0��.B&TXB�<SLCHFB�TÑVNEF! ; � �@� ; I &U�U�/�8&�� ; G �+VN<2TaIB�HB��H�K�� G ��$Ôi�&�ó('.�2BtHG^SB=M�RS<.[�HG>ALC<
TXB�HFB�DGQ�>I<S>I<S��HF^SB�EGB��
aIB�[�HG>ALC<�USDGLP�.V8�S>IaI>AHG>IB�E�LNM:HG^SBt>I<.T�>A@X>�TXR.V8aIE:>I<�V�U.LCUSRSa�VNHG>ILP<
�1³8! ; � �@� ; I &U�/�U�(&�� ; G �:K ¦ G�1� I � H �@� ;� �B�°ó���c

IJ7=KMLON8LOP8LQ9;NÐó �K­�fSHF>I<.[�HG>I@PB�ZXB�aIB�[�HG>ILP<.�
`ÕEFB�aAB�[�HF>ILP<ÍE�[G^SB�QWB¼>IE=[�VNaIaIB�T¬{ED�}K~�|.�\}�~ÿ¥º{>K
RTS ³:0FU°i ³V! ; � �W� ; I &/�U�/�(&(� ; G �XW:¬�#§�nó>&/�U�U��& * �½K� H �@� ;� �2��i

ú



IV7=KMLON8L0P8LQ98NÄ? ��b�DGB�EFB�DG@PVNHG>A@CB±Z�B�aIB�[�HF>ILC<.�
`ÕEFB�aIB�[�HG>ILP<5E�[F^?B�Q�B�>IE�[�VNaIaIB�TW¹.��{\��{���¥º«º}�~�¥N{>K
RTS ³:0YU�i"³8! ; � �W� ; I &U�/�U�(&�� ; G �F³�¬
# �Xó�&U�/�U�S& * � K��H��W� ;� �uÀ0i
`�<�B\f�HG>I<.[�HF>I@CB�EGB�aIB�[�HF>ILC<�QWB�[G^.VN<S>IEGQ TXB ¿ <S>IHFB�aIJ0B\fn�

[�aIR.TXB�E�EGLPQ�B�>I<.T�>A@X>�TXR.V8aIE�M�DFLCQ �.B�>I<S�²EFB�aAB�[�HFB�T¾�=>I<Ó[�LP<X�
HFD�V8EFH=HGL�¹.��{\��{���¥º«º}�~�¥N{�Q�B�[F^2VN<S>IEFQWE��=^S>�[G^5VNaI��V�JXE�V8EFEG>A�C<
EFB�aIB�[�HG>ILP<»USDFLC�.VN�S>IaI>IHF>IB�EW�PDFB�VNHFB�D5HF^.V8<�Ì�B�DFLrHFL0V8aAa�>I<.TX>§�
@n>�TXR2VNaIE�c�ù=B�U?DFB�EGB�<XH�VNHG>I@PB�EÈM�LPD�USDFB�EFB�DG@PVNHF>I@CB�EFB�aIB�[\HF>ILP<5VNDGB
¹.���\¹��8��}K~��N|.«8�C��{��A{��\}�~��N|�VNE�>A<XHGDFLSTXR.[�B�T+�nJ�õÈLPaIa�VN<.T���ó�ôPøCgP�
VN<.T¬e�V Ï B�D/. E&��ó�ôPûCgP����«N|MZN~�|X�.���=^?>AaIB\[0]�^ *`_ ¨K��{��A{��\}�~��N|ÓV8E
RSEFB�T��XJ¼ZS[G^X��B�M�B�a2��ó�ôPû?ó��2>I<�­�ZXE�>IE�B�fSHF>I<.[�HG>A@CB=��LC<SaIJtHG^SBa]
�.B�EGH�>A<2TX>I@n>�TXR2VNaIE�VNDGB�VNaIaILN��B�TtHGLt�2B�EGB�aIB�[�HGB�TS��c�Ö=^SB�HFB�DGQ�E
[O]�^ *M_ ¨�¹.����¹S�N��}K~��8|.«N����{��A{��\}�~��8|ÓVN<2Tb[0]�^ *`_ ¨F�ü~�|.{�«N����«N|MZN~�|X�
VNDFB²RSEGB�T0^?B�DFB¬HGLªT�B�E�[�DG>I�.B¬HG^SB�B\f�HG>I<.[�HF>I@CB�@PV8DF>�VN<XHFEWLNM
USDFLCU.LCDFHF>ILC<.VNa�EFB�aAB�[�HF>ILP<ÕVN<2TrD�V8< Ï >A<?�.�=�=^S>IaIB&M�LCD5�c]�� * ���
EFB�aIB�[�HG>ILP<�HF^?BtHFB�DFQd[0]�^ *M_ ¨F¦X|S~ ¶��N���Ë��«N|`Zº~�|���>AE�RSEFB�T¾c�Ö=^SB
a¡V8HFHGB�D�HFB�DFQð�=VNE�>I<XHFDGLSTXR.[�B�T²�XJ¬etòVC[ Ï VN<.T²õ=L8ö½QWB�>IEFHFB�D
��ó�ôCôSó�VP�=VN<2T5B�QWUS^.V8EF>IÌ�B�E�HF^SB�M�VP[\H��2HF^.V8H+�Q]�� * ����EGB�aIB�[�HG>ALC<
>AEtV�EFU2B�[�>�V8a:[�V8EFB�L8M��c]�� * ����aI>I<SB�V8D�D�VN< Ï >I<S�+EFB�aIB�[�HG>ILP<�c
>@? 	Ä
�Ã�Éfe 
�Á+Â��gCÄ��
���ÆhC�Â��
´SLCD
HGB�EFHG>I<S�0HF^?BÓEFB�aüMÿ��VCTSVNUSHG>I@PB¬[�VNU.V8�S>IaI>AHG>IB�E�L8M±HG^SBÐV8UX�
USDFLXVP[G^¬HF^SB�LC����B�[�HG>I@PB+M�RS<2[�HF>ILP<?E � I ��HG^SB�EFUS^?B�DFBWQ�LSTXB�aK�RSEFB�Th�nJ�O�B��PLC<S�W��ó�ôCøPgC��V8<.T&ZS[G^n��B�M�B�a���ó�ôCûSó��F��VN<.T � Iji��HF^?B���B�>I�P^XHFB�T�EGUS^SB�DGB=Q�LSTXB�a i �NRSEGB�T+�XJ³Z?[F^X��B�M�B�a¾��ó�ôCûSó��F�
VNE�TXB�E�[�DF>I�2B�T¬>I<5H�VN�SaIB&ó±V8DFB+RSEFB�T¬VNE�DFB�U?DFB�EGB�<XH�VNHG>I@PB�E+LNM
DFB�a�VNHG>I@PB�aIJ�EF>IQ�U?aABC��RS<S>IQWL�T?VNaNUSDGLP�SaIB�QWE�c#Ö=^SB�EFB�M�RS<2[�HF>ILP<?E
Q
V Ï B=>IH=U.LCEFEF>I�SaIB�HFL�EGHFR.T�J
�=^?B�HF^SB�DtHF^?B³V8Q�LCRS<XH�L8M:Q�RX�
H�VNHG>ILP<&D�V8HFB�>I<XM�LCDFQ&VNHF>ILC<jHG^.VNH�^.VNE=HGL��2B�aIB�VNDG<SB�TWEF^SLCRSa�T
�.B�TX>§ö½B�DGB�<XH�c�`¼TSTX>IHG>ALC<.VNaIaIJX��HF^?BtQ�RSaIHF>IQWLnTSV8aNM�RS<2[�HF>ILP< �fk
���PB�<SB�D�V8aI>AÌ�B�T�ù�VNEFHGDF>I�P>I<¯. E¾M�RS<.[�HG>ILP<��N�2VNEFB�T�RSU2LP<�HG^SB=HK��L8�
TX>IQ�B�<SEG>ILP<.V8a.@PV8DF>�VN<XH�Q�B�<XHF>ILC<SB�T��XJWÖ�òLPDF<5V8<.T@lm2>AaI>I<SE Ï VNE
��ó�ôCûPôC���CUSU�c�ó�ûPgC��>IE�RSEFB�TW^SB�DFB�>I<�LCD�TXB�DtHFL+HFB�EFH¼VCTSVNU?HF>I@PB
Q�RSH�V8HF>ILP<�D�VNHFB�E=M�LCD�V�[�LCQ�USaI>�[�V8HFB�T+USDGLP�SaIB�Q²c

`�Q�LSTX> ¿ B�T @PB�DGEF>ILP<ÒLNMjo�DFB\M�B�<SEGHFB�HGHFB�. E¬��ó�ôPûCøP��o�`��
>AQWUSaIB�Q�B�<SH�V8HF>ILP<gn 7=N87�o�LQo�>IE�RSEGB�TWHFL�LC�SH�V8>A<�HG^SBtB\f�U2B�DG>ü�
Q�B�<XH�V8aPDGB�EFRSaIHGE��SVN<2T��CB�<SB�D�VNaSEGB�HFHG>A<?�PE�M�LCD�B�VP[G^�DFR?<jL8M½HG^SB
o�`°VNDGB�K

L b�LPU?RSa�VNHF>ILC<�EF>IÌ�B * ��gCiScL �¾B�<S�PHG^ÓL8MtHF^SB&LP���\B�[�H�@PVNDG>�VN�SaIB�B�<.[\L�T�>A<?��U.V8DFH+LNM
V8<�>I<.TX>I@X>�TXR.VNa - �0ú>?��²�W�5�2B�>I<S��HF^?B³T�>AQWB�<SEG>ALC<�LNM
HG^SB�LP����B�[\HF>I@PB�M�RS<.[�HG>ALC<�p���c

q � c�Q�YaO�lmQ8R�T`c�Z(Y[T8Q jÌZ(^BZ(�mÉDQST8X1Y[nJQPj[qmO�T8X1Y[ZfO�h,Y[hPjÌZfqmO�lmQSl�ZfOÅXGc�QcmY[hDX`Z(^`Y[TSd(emlmQSn�Qie[Z(Vmv�Q`OmXoZfjçZfqm^ÃYav:Vme[Qiv�QWOmXDd�XyY[Z(O]d�hP\,QWeaepd�hPX1c�Q d�XGkXDQiv:V�XÃX`Z�_UQSQWV:YaO�TSZ(^`^WQShGVoZ(O�lmQiO�TWQP\,Y[X1c Ç Qar(ZfO�b�hBwyxfz/|�'�}çO�Z(v�QWOmkTWe[d�XGqm^@Q�s M�t s q �u N�e[QiO�b�X1c¿Z(j6v/Ù �mY[XDhÅVoQW^
Z(�mÉ`QSTSX�n(d(^`Y[d(�me[Q�Y[h�q�h`QSl�jÌZf^ÅXGc�Q

L Y�DFLPEGEFLN@CB�D=D�V8HFB��xw���i��ÔmScL Ö=��L8knU2LP>I<XH�[�DFLCEFEGLN@PB�D��S��LPD Ï >I<S��LC<SaIJ�LP<WHF^SB��PB�<SLN�HKJnU2B�B�<.[�LSTX>I<S��L8M�HF^SB�LP���\B�[�Ht@PV8DF>�VN�?aAB�E�cL o�D�V�J�[�LSTXBCc
´SLCDtVPTSV8USHF>I@CB¼Q�R?H�VNHG>ILP<�V+aIB�<S�CHF^ �- ��?Pi���V8Et[G^SLPEGB�<

HFL&VNaIaILN��EGRMy
[�>IB�<XHFaIJ5Q&VN<XJ�TX>§ö#B�DFB�<XH�Q�R?H�VNHG>ILP<�D�VNHGB�E�HFL
�2B¼B�<.[�LSTXB�T&�XJWHF^SB�EFHGDF>I<S�2c�´SLCD�B�VC[G^
LC����B�[�HG>I@PB�M�R?<.[�HF>ILC<
V���{ÿ¶�{���{�|.��{�o³`Ó�=>IHF^+��gCiS�ÔgPiC���KUSDFLCU.LCDFHG>ALC<.VNa�EFB�aAB�[�HF>ILP<�VN<2T
V�[�LC<SEFH�VN<XH��CB�fSHFB�DF<.V8a#Q�RSH�V8HF>ILP<�D�VNHGB�� � �»i��ÔiPi?ó�>AE�[�LPQ®�
U.V8DFB�TWHFL�HG^SB�M�LCaIaALN�=>I<S��@PV8DF>�VN<XHFEUK
��ó��Í��gPi?�ÔgPiP����U?DFLPU2LPDGHF>ILP<2VNaSEGB�aIB�[�HF>ILC<��#ó¼VCTSVNU?HF>I@PB�Q�RSH�Vº�

HF>ILP<WD�VNHGBPc
�@?C�Í��gPi?�ÔgPiP����U?DFLPU2LPDGHF>ILP<2VNaXEFB�aIB�[\HF>ILP<��p�5VCTSVNUSHG>I@PB�Q�RSH�Vº�

HF>ILP<WD�VNHGB�E�c
��úC�Í��ó�i?�ÔgPiP����U?DFLPU2LPDGHF>ILP<2VNa�EGB�aIB�[�HG>ALC<���<SL5VPT?VNUSHG>A@CBjQ�R��

H�VNHG>ILP<5�â�����»i��ÔiCiSó���c
��lX�Í��ó�i?�ÔgPiP����U?DFLPU2LPDGHF>ILP<2VNaSEGB�aIB�[�HF>ILC<��#ó¼VCTSVNU?HF>I@PB�Q�RSH�Vº�

HF>ILP<WD�VNHGBPc
��gC�Í��ó�i?�ÔgPiP����U?DFLPU2LPDGHF>ILP<2VNaXEFB�aIB�[\HF>ILP<��p�5VCTSVNUSHG>I@PB�Q�RSH�Vº�

HF>ILP<WD�VNHGB�E�c

Ö=^SB+EFB�HGHF>I<S�&LNMz]{� * � ó3�Cg�M�LPD�HF^SB+B�fSHF>I<.[�HG>I@PB+EFB�aIB�[G�
HF>ILC<�@PVNDF>�V8<nHGE�EFHFB�Q�E�M�DGLPQµHF^?B�LPDGB�HF>�[�V8a.DGB�EFRSaIHGEtTXB�DF>I@CB�T��XJ
ZS[G^X��B\M�B�a#��ó�ôPû?ó���[�LP<.[\B�DF<S>I<S��HG^SB�[\LP<X@PB�DG�PB�<2[�Bt@CB�aIL�[\>AHKJ�L8M
­�ZXE�M�LCD�HF^SBWEFUS^?B�DFB5VN<2T¬[�LPDGDF>�TXLPD+Q�LSTXB�a���VN<.T ¿ DGEFH+B�fX�
U2B�DF>IQ�B�<nHGE��XJ¢e�òVP[ Ï V8<.T¬õ=L8ö½QWB�>IEFHFB�D���ó�ôPô?ó���>I<.TX>�[�V8HFB�T
HFL¬R?EFB&>IH�B�@PB�<r>I<rHF^SB ¿ B�a¡TÑL8M³o�`�E�crÖ=^SB5B\f�U2B�DG>AQWB�<X�
H�V8a#DFB�EGRSaIHFEtV8DFB�[�LPQWU.VNDGB�T+�XJ�aILXL Ï >I<S��VNH�HF^SB��2B�EFH�@PVNaIRSB�E
U2B�D&�PB�<SB�D�VNHG>ILP<����=^S>�[G^�VNDGB¢V�@CB�D�V8�PB�TÒLN@PB�D²ó�i DFRS<SE&L8M
HF^?BjVNaI�PLCDF>IHF^?Q�c��K< ¿ �CRSDFB�Ej�W?P��k.��lX��HF^SB�DFB�EGRSaIHF>I<S���CD�V8US^SE
VNDGB�EF^?LN�=<&M�LPD � I � � Iji �#VN<.T � k �.DGB�EFU2B�[�HG>I@PB�aIJXc=Ö=^SB+USaILPHFEVNDGB=a�VN�2B�aIB�T+�XJ�HF^SB�>AD�<nR?Q��.B�DGE��P>I@CB�<j>I<+HF^SB=B�<nR?Q�B�D�VNHF>ILC<
VN�2LN@PBC�XHF^SB�DGB�M�B�DGB�<.[�B�o�`Õ�2B�>I<S�+a¡V8�.B�aAB�T��=>IHG^��KiP��c

´�>ADGEFH&��B5�=>IaAa�aILnL Ï V8H�HF^?B¢[�LCQ��S>I<.VNHG>ILP<¬LNM+USDFB�EGB�DK�
@PVNHG>I@PB+EFB�aIB�[�HG>ILP<ÓVN<2T�VCTSVNUSHG>I@PB+Q�RSH�V8HF>ILP<��?>Kc BCc�[�VNEGB�E���ó��
VN<2T5�W?P��c�´SLCD�HG^SB�RS<S>IQ�LSTSV8aSM�R?<.[�HF>ILC<SE�� ¿ �CRSDFB�E�?�VN<.T&úP�
U2B�DKM�LCDFQ&VN<.[�BtT�B�[�DFB�VNEFB�E¼VNE�HF^SB�VNQ�LCRS<XH�L8M:VPTSTX>IHG>ALC<.VNaX>I<X�
M�LCDFQ
V8HF>ILP<�>I<.[�DFB�VNEFB�E��X�=^S>IaIB�M�LCD:HG^SB�Q�RSaIHF>IQ�LXTSVNa�M�R?<.[�HF>ILC<
� ¿ �PRSDGB
lX��LC<SB�Q�R?H�VNHG>ILP<²D�VNHGB²��ó��+[�LC<n@CB�DF�CB�E�HFL¬VÍ�.B�H��
HFB�D¼aILS[�V8a�LPU?HF>IQ�RSQþHG^.VN<5HG^SB�DGB�M�B�DGB�<.[�B&o�`��#VN<.T��²Q�R��
H�V8HF>ILP<ÍD�VNHGB�E��W?P��>IQ�USDGLN@PB�EFaILN�=aIJ&�SRSH�EFHGB�VPTX>IaIJX�.U2LPEGEF>I�SaIJ
�2B�>I<S���2B�HFHGB�D�HF^.V8<¬��iC�tV8<.TÍ��ó��ÈLP<&HF^?BjaILP<?��DFRS<�cÈÖ=^nR?E��
�=>IHF^SLCRSH�[G^.VN<?�P>I<S�²HF^SB&EFB�aAB�[�HF>ILP<ÒQ�B�[G^.V8<S>IEFQ HF^SBÍa¡V8DF�CB
VNQWLPRS<XH�LNM¼VPT?TX>IHF>ILP<.V8a�>I<XM�LCDFQ
V8HF>ILP<&>IEjTX>IE�VPTX@PV8<nH�VN�CB�LPRSE^WQWVm^WQSh`QWOmXDd�XGY[Z8O�Z(j�X1c�Q"^WQSdfe�YaOmX`QW^Wn�dfeHÍ Î�ÐDÑGÒHXDZ \,cmY[T`c§X1c�Q��mY[X1kh`X1^`YaO�b�hPd(^WQBv�d(VmVpQSlp~�YaO
Z(^WlmQW^¯X`Z:d�T`cmY[Q8n�QBduv�d�R�YavuqmvÄ^WQSh`Z(eaq�X1Y[ZfO|~} ã�w1Ñ,åHÎU} î wyÙ(ÖWÆ åHx�}ËZ(j�X1c�Q hDQ8d(^@T`c�b(^`Y[lp�

l



ÊtVNQWB OtB�E�[�DG>AU?HF>ILP< O�>AQ²c Y�^.V8D�VC[�HFB�DG>IEFHF>�[�E ù=B�M�c� I EFUS^SB�DFB�QWL�T�B�a �"�0úCi RS<?>AQWLSTSVNaK� O�B��CLP<S�W��ó�ôPøCgP�� I �f�� �B� ¦ ��1� I � <� ^S>I�C^Xk�TX>IQWB�<SEF>ILC<.VNa ZS[G^X��B�M�B�a���ó�ôPû?ó��7Èg��Ió/?�» � � »ªg��AóU?� I�i ��B�>I�C^nHGB�TWEFUS^?B�DFB�QWLSTXB�a �"�0úCi RS<?>AQWLSTSVNaK� ZS[G^X��B�M�B�a���ó�ôPûCûP�� I�i �f�� ��� ¦ ��y� I ¬�] � <� ^S>I�C^Xk�TX>IQWB�<SEF>ILC<.VNa7Èg��Ió/?�» � � »ªg��AóU?�fk �PB�<SB�D�VNaI>IÌ�B�T&ù�VNEFHGDF>I�P>I<¯. E �"�§?Ci Q�RSaIHG>AQ�LSTSV8a�� Ö�òLPDG<hV8<.T
M�RS<.[�HG>ILP< ^S>I�C^Xk�TX>IQWB�<SEF>ILC<.VNaK� lm2>IaA>I<SE Ï VNE���ó�ôPûPôC��fk �f�� �B� �x� � ¦ ��1� I � <� 7\��[�LCE��O� � � � � I �=>IHF^&EF>I<SB� �Ëó�ig��� � ?�����7tg��AóU?�» � � »0g��IóU? �=V�@PB�EFRSU2B�DFU2LPEG>IHF>ILP<

�¯ý��f�[öF÷/ø���û�ö��Wö(þa��	¯þWö��Wþ{	1ô���ú(þ`ò��3���
M�LPD�RS<S>IQWL�T?VNa:V8<.TÍLNM=EFaI>I�P^XH¼VCTX@PVN<XH�V8�PB�M�LPD�Q�RSaIHG>AQ�LSTSV8a
HFLPU2LPaILC�P>IB�E�c

yÒ^SB�<»>A<XHGDFLSTXR.[�>I<S�rB�fSHG>A<2[�HF>I@PB²EFB�aAB�[�HF>ILP<µ�KúP�WVNaILP<SBC�
HF^SBÑ�.B�^2V�@n>ILCRSD5>IE¢[\LP<XHFD�VNDFJXc d�<ÕRS<?>AQWLSTSVNa�M�RS<2[�HF>ILP<?E
U.B�D�M�LPDGQ
V8<.[�B+>A<2[�DFB�V8EFB�E+DFB�Q
VND Ï VN�SaIJX�2�=^S>IaAB�LP<¬HF^?B�Q�RSa§�
HF>IQ�LSTSV8aSM�R?<.[�HF>ILC<5B�fSHF>I<.[�HG>I@PB�EGB�aIB�[�HF>ILC<¢TXLXB�E�<SLPH�[G^.VN<S�CB
U.B�D�M�LPDGQ
V8<.[�B��=^SB�<5[�LCQ�U.V8DFB�T®HFL�HF^?B�DFB�M�B�DFB�<2[�B±o³`jc

�K<¬VN<XJ�[�VNEFB+HF^?B�o�`°DGB�Q
V8D Ï VN�?aAJW�.B�<SB ¿ HGE�M�DGLPQ�HG^SB
[�LPQ��S>I<.V8HF>ILP<=L8M.VPTSV8USHF>I@PB�Q�RSH�V8HF>ILP<�VN<.T�B�fSHG>A<2[�HF>I@PB�EGB�aIB�[G�
HF>ILP<��CVNaIHF^SLCRS�P^�>AH�VP[�[�LCQ�USaI>IEF^?B�E�HG^S>IE��.B�^.V�@X>ALCRSD�>I<±TX>§ö#B�DK�
B�<XH�[�LPQ��?>A<2VNHF>ILC<SE��=>IHF^�DGB�EFU2B�[�H=HGL�HF^SB�<nR?Q��.B�D�L8M½Q�RSH�V��
HF>ILP<²D�V8HFB�E�cjÖ=^?BjRS<?>AQWLSTSVNa¾M�RS<.[�HG>ILP<SE�VNDGBj�2B�HGHFB�D+EFRS>IHGB�T
M�LPD�EFB�V8D�[G^��=>IHG^5B�fSHF>I<.[�HG>I@PB+EFB�aIB�[�HG>ILP<�V8<.T&LP<?aAJ&LC<SB�Q�RX�
H�VNHG>ILP<²D�VNHGB&��lX��HF^.V8< �ÑD�VNHFB�E���gC�����=^S>IaAB�M�LCD�HF^SB�Q�R?aAHG>§�
Q�LSTSVNa�M�RS<.[�HG>ALC<jLC<SB�Q�RSH�V8HF>ILP<�D�VNHGB�ÎCRS>�[ Ï aIJ³[\LP<X@PB�DG�PB�E�HFL
VtaILS[�V8aSLPUSHG>IQ�RSQ÷V8<.T���Q�R?H�VNHG>ILP<�D�VNHFB�E�aIB�VPT+HGL¼HG^SB=�2B�EFH
EFLPaIRSHG>ILP<+�=>AHG^±V�U2LPUSR?a¡V8HF>ILP<�<SLPH�JCB�H�[�LP<X@CB�DF�CB�T�V�M�HGB�D�gCiPi
�PB�<SB�D�VNHG>ILP<SE�c

õÈLN��B�@PB�D��#HF^SB�EFB�DFB�EFRSaIHFE³M�LPD�RS<S>IQ�LSTSV8a2M�RS<.[�HG>ILP<SE�VNDGB
[�LP<XHFD�VPTX>�[�HG>I<S��HFL�HG^SLPEGBtLP�?H�VN>I<SB�T+�nJ+ZS[G^n��B�M�B�a���ó�ôCûPûC�#M�LPD
EFB�a§M��FVPTSV8USH�V8HF>ILP<rL8M³Q�R?H�VNHG>ILP<ÓD�VNHGB�E&>A<0V8<�­�Z#c°´?LPD � IVN<.T � Iji ^SB�M�LPRS<2TtDGB�Q
V8D Ï V8�SaIJt�2B�HFHGB�D��2B�^.V�@X>ILPRSD¾M�LPD#@PV8DF>§�VN<XHFE�RSEF>I<S�&V�[�LCQ��S>I<.VNHG>ALC<�L8M�>I<.TX>I@X>¡T�R.VNa#EGHFB�U²EF>IÌ�B�E+VN<.T
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(0)

(1)

(2)

(3)(4)

(5)

(0)  (50,50)/-
(1)  (50,50)/1
(2)  (50,50)/n
(3)  (10,50)/-
(4)  (10,50)/1
(5)  (10,50)/n
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