
International Journal of Engineering, Mathematical and Physical Sciences

ISSN: 2517-9934

Vol:5, No:3, 2011

338

�����������	
	��	���	
��������	
��������
����������
����	
�������������������������� !�"#$%&'(%)*+,-./.0120-31,40-/3520365708,-9/6,:/;,57<0;+52=3/6602>?@1/.+=/72;+0,<.60<07;/;,57,--90-A?5203657020;03;,57;556-9-9/66B-+5C;+010-96;-,7/;0D;9/610.10-07;/;,57AEF;+010-96;-/106/1@0=,;</G0-/.15460<;5-5F;C/10</,7;/,701-C,;+97201-;/72,7@;+0<AH705F;+0/..15/3+0-;5580135<0;+0-,;9/;,57,-8,-9/6,:/;,575F35203657020;03;,5710-96;-AI-3/;;01.65;,-/.5.96/1/..15/3+;5;+08,-9/6,:/;,57AJ5C0801=,;10.10-07;-576B570K;5K57035110-.5720730/72,;,-2,FL396;;5L7235110-.57207305F352036570-5801<96;,.60L60-A>?@1/.+10.10-07;-35110-.5720730/<57@L60-=352036570-/72./3G/@0-,7M/8/AI667520-,7>?@1/.+/10.5-,;,57029-,7@F5130K2,103;02@1/.+6/B59;=C+,3+,-2B7/<,K3/66B3/6396/;02;5/2N9-;;+02,-;/730-5F7520-97;,6-;/4,6,:,7@;+0<AO0/..6,02>?@1/.+;5-5<05.07-59130.15@1/<-/728,-9/6,:02;+010-96;-AE7;+0/9;+51P-0D.01,0730=>?@1/.+,-+06.F96;5@1/-.35110-.57207305F352036570-5801<96;,.60L60-/72/6-5352036570-C,;+,7/L60AQRSTU&V$)35203657020;03;,57=.15@1/<35<.10+07-,57=-5F;KC/10</,7;07/730=8,-9/6,:/;,57WXWYZ[\]̂ _Z̀\YWabcdcefghaigjfijklmnopfgqkabgkmrcsrcptahuvchmfacfwrtcmhlgeclcrtfbmrfjcvmcmfvjpcpfbcXxtcopfgqkabgkmrcsrcptahuvchartcpfarcyrfwgjfijklbcdcefglcarhmpkeecbz{|}z~{����nkabrtcpfghcbkabgkmrcbgfjrhfafwmfvjpcpfbchmpkeecbz{|}z~{�}XWwkgfjrhfafwmfvjpcpfbchmkejckbqrcmrcbnhrpfarkhamwc�cj�vimrtkamfvjpcpfbcrtkrhm�jhrrcawjflmpjkrptXxthmhm�cpkvmcbcdcefgcjmvmcpfbcpefahairfjcvmcmfvjpcpfbcX�kaqmrvbhcmtkdc�ccabhmpvmmcbpfbcpefacbcrcprhfaXxtcmcmrvbhcmmtf�rtkrkmhiah�pkargcjpcarkicfwmfvjpcpfbcpfarkhampfbcpefacmX�acfwrtc�fj�mmtf�mrtkr���fwrtcmfvjpcpfbchmpefacbhartcpflgecrcmfvjpcpfbcfwrtc��habf��qmrcl���X�afrtcj�fj�mtf�mrtkrrtckdcjkicgcjpcarkicfwpfbcpefacmhm��X��fwkeemv�mqmrclm���XWakacyrjclcpkmcnrtckdcjkicgcjpcarkicfwpfbcpefacmhm������Xxtcpfbcpefacmpka�crjfv�ecmflcbvjhaigjfijkllkha�rcakapcXWwkacjjfjrf�c�ycbhmwfvabhartcfjhihakemfvjpcpfbcnkeertcpfbcpefacmlvmr�ccyklhacbkablfmrfwrtcpfbcpefacmmtfveb�c�ycbX�f�cdcjnrtcgjcmcapcfwpfbcpefacmhmvmvkeeqafrbfpvlcarcbmfrtkrrtcqlvmr�clkavkeeqbcrcprcbkabrtca�ycbX�hapc����mnlkaqjcmckjptcjmtkdc�ccahadcmrhikrhaibc�dcefglcarfwpfbcpefacbcrcprhfarffem�������Xxqghpkerffemwfjbcrcprhaipfbcpefacmvmvkeeqmtf�rtcefpkrhfam�hrtrtcmfvjpc�ecaklcmpfarkhahaipfbcpefacmkmjcmvermXxtcjcmvermkjcrqghpkeeq�jhrrcahakrcyrvkejcgjcmcarkrhfaXWwmfvjpc������� �¡¢��£¤�¥¦¥¦¡]¡§�̈¥©¡ª¥«¬�£�ª¡££®¢©�ª�£¥̈�¥�«ª�ª¢ª̀¬«̈©�¥�«ª °̄�¡ª°¡±_¦�²� ª̂�³¡̈£�¥́±��£�µ��±®�°¦�±¶·̧¹·º»¼½�§�ª¾¡¹©��¿À���Á�°©Â«̈µÃÂ

pfbchmekjickabrtcpfbcpefacmkjcjcgfjrcbhartcrcyrvkejcgjcmcarkrhfanhrlk�cmkgjf�eclrfmfwr�kjclkharkhacjm�hrtvabcjmrkabhairtcjcgfjrmX�acfwrtckggjfkptcmrffdcjpflcrtcmhrvkrhfahmdhmvkehÄkrhfafwpfbcpefacbcrcprhfajcmvermXÅcacjkeeqnhrhmdkevk�ecrfdhmvkehÄcnlkahgvekrckabjc�kjjkaicbkrkhakaharcjkprhdcijkgthpXxtcvmcjm�cpflcafrÆvmrgkmmhdcf�mcjdcjm�vrgkjrhphgkarmhartcharcjkprhfaXxtcjckjclkaqrffemwfjmfwr�kjcbcdcefgcjmrfbjk�bhkijklmXÇcdcefgcjmpkaakdhikrcrtc�jhrrcabhkijklmhartcharcjkprhdcijkgthpkab�abmflcmviicmrhfamvmhaimpjfeehainÄfflhaihakabÄfflhaifvrXÈhmvkehÄkrhfawfjpfbcpefacbcrcprhfarffemhmhlgfjrkarrfijkmgrtcbhmrjh�vrhfafwpfbcpefacmkabrf�abpfjjcmgfa�bcapcklfairtclX�mpkrrcjgefrhmkgfgvekjjcgjcmcarkrhfafwpfbcpefacbcrcprhfajcmvermX�f�cdcjnhrjcgjcmcarmfaeqfac�rf�facpfjjcmgfabcapcmfrtkrhrhmbhw�pverrf�abpfjjc�mgfabcapcfwpfbcpefacmfdcjlverhgec�ecmXxthmgkgcjbcmpjh�cmÉÊËÉhec�rf�ÊefacpfjjcmgfabcapcÌijkgtXÉÊijkgtjcgjcmcarmpfjjcmgfabcapcklfai�ecmnpfbcpefacmkabgkp�kicmhaÍkdkXWartchlgeclcarkrhfafwÉÊijkgtnkeeafbcmkjcgfmhrhfacbvmhaiwfjpc�bhjcprcbijkgtekqfvrn�thpthmbqaklhpkeeqpkepvekrcbrfkbÆvmrrtcbhmrkapcmfwafbcmvarhemrk�hehÄhairtclX�acfwrtchlgeclcarcbrffemgjfdhbcmkaharcjkprhdcijkgthpfa�c��jf�mcjmËmvptkmÉhjcwfy���fjÊtjflc�Î�ÌrfakdhikrcpfbcpefacbcrcprhfajcmvermvmhaimpjfeehainÄfflhaihakabÄfflhaifvrX�fmrfwpfbcpefacbcrcprhfarffembfafrfgcartcharcjakejcgjcmcarkrhfawfjrtcbcrcprcbjcmvermXWwrtcrffemgjfdhbcdhmvkehÄkrhfapkgk�hehrqnhrhmrhitreqpfvgecb�hrtpfbcpefacbcrcprhfacaihacXxtcjcwfjcn�cpkaafrvmccypceecardhmvke�hÄkrhfapkgk�hehrq�hrtkafrtcjpfbcpefacbcrcprhfarffeXxtckvrtfj�cehcdcmrtkrpfbcpefacbcrcprhfarffemmtfveb�ceffmceqpfvgecbrtcdhmvkehÄkrhfapkgk�hehrqXÉfjrthmjckmfanijkgtmrjvprvjcbbkrkwfjpfbcpefacbcrcprhfajcmverm�kmbcmhiacbkmkmrkabkjbjcgjcmcarkrhfankabrffemrfdhmvkehÄcrtcijkgtmrjvprvjcbbkrk�cjchlgeclcarcbXWartchlgec�lcarkrhfanpfbcpefacbcrcprhfarffem�jhrcfvrrtcjcmvermnkpfadcjmhfarffejckbmrtcjcmvermkab�jhrcmdhmvkehÄkrhfaeh�jkjqmgcph�pbkrkXxthmgkgcjmtf�mrtkrkpfbcpefacbcrcprhfarffeÊÏÇ���rfbcrcprpfbcpefacm�jhrcmrtcjcmvermha��ÐkabÉÊijkgthmicacjkrcbwjflrtcjcmvermX�cprhfaWWbcmpjh�cmjcekrcb�fj�mfwpfbcpefacbcrcprhfakabrtcdhmvkehÄkrhfaX�cprhfaWWWcygekham�jhcÑqk�fvrÉÊijkgtX�cprhfaWÈbcmpjh�cmdhmvkehÄkrhfarffemkabhlgeclca�rkrhfa�hrtmrjvprvjcbbkrkX�cprhfaÈmvllkjhÄcmrthmgkgcjX



International Journal of Engineering, Mathematical and Physical Sciences

ISSN: 2517-9934

Vol:5, No:3, 2011

339

��������� ��	
��������������������� ����	������	����������������� ����� ��	������ �������!� "�������� ����	�
�	#���	��$�%��&#�'��	��(
��
����)� ��)�� *(#	�+��'�����'�� ,�+��'���
����)�� 	������ ���'���,�-���$��	�	������)�� 	���	� ���'���,�-���.	�����)���)�� 	%��	�  ���'���,�.	�-������/����������������������)����)��� ��	
�������������)���)��� ����	���
��	�������������)�!� �)��� ��	������ �����)��� ")�)�)��� ����	�
�	#���	��$�%��&#�'��	��(
��
��)��� �)��� *(#	�+��'�����'�� ,�+��'���
���)��� 	������ ���'���,�-���$��	�	�����)��� 	���	� ���'���,�-���.	����)���)�!� 	%��	�  ��01234356789:;<=><?;>:<@;A;6BC7>B;?=C<8D5?1BEF@B76G7>H72;IJKLLMN5OPQ5RSTUVET0WTR5WOTX5R5Q5WQYTXPXRQZ5[YE\POY]PQYTX_̂̀ abc̀ daecfcgchgiaejklmnopqrrstuvrqlkpwnulxmqyoznvo{uvro|umM}~u�q�ul���{umvlkyumn~qn^habchdaeckmqvo{u�olnko|k|mozlvu�rumn~qnkmk{u|nkvqrolmkxkrqlnoq|on~ulM�oluo�ulsn~uporrotk|�nulxmqluzmu{k|n~km�q�ul�^habchdaec��i�kmq�qklopvo{u�olnko|mn~qnqluk{u|nkvqrolmkxkrqlnoq|on~ulM^habchdaec�cgkmqmunopvo{uvro|um�qklu{tkn~uqv~on~ulqmvo{uvro|u�qklMjolu�qx�rusnto�olnko|mt~kv~kmrovqnu{qnrk|um�������q|{rk|um�������k|jk�M�qlunu�nzqrrwk{u|nkvqrst~ulun~umozlvuvo{ukmu�nlqvnu{ploxL|�zn�q|{rulM�q�qk|��{kn�w|nq��qv�q�u���M�vvol{k|�non~u{u�|knko|sn~unto�olnko|mqluvo{uvro|umq|{n~uwxq�uqvo{uvro|u�qklM�q|wnuv~|k�zumlurqnu{novo{uvro|u{unuvnko|sqlunw�k�vqrrwvqnu�olk�u{qmporrotm�� �k|u�yqmu{q��loqv~ uM�M���s���¡� }o�u|�yqmu{q��loqv~ uM�M���s���¡� ��}�yqmu{q��loqv~ uM�M���¡� ¢u�u|{u|vw�yqmu{q��loqv~ uM�M�£�¡¤|uopn~uq��loqv~umkmzmzqrrwuxyu{{u{k|qvo{uvro|u{unuvnko|noorM}~uvolupz|vnko|opn~u{unuvnko|kmvqrru{�habchdaecbcgchgiaece¥ieck|n~km�q�ulM

¦#���	���	���	�� §��§��̈�� §�!§©¦%	��	� §���§���� §ª#	�«¬������#���ª�
�§«©¦%	��	� §)��§���� §ª#	�«¬������#���ª�
�§«©¦��#%��,&��©¦®̄-°'+'̄����	���
��	����������������	������ �����"����	�
�	#���	��$�%��&#�'��	��(
��
���*(#	�+��'�����'�� ,�+��'���
���	������ ���'���,�-���$��	�	�����	���	� ���'���,�-���.	����	%��	�  ��±±©¦«��#%��,&��©¦«#���	���	��©0123²3E@199;B<=><?;>:<@;?;B;>B1<@C;A³:B́ C1BB;@µFWGRL|n~urk|u�yqmu{q��loqv~sqrrrk|umqluvox�qlu{o|u�pol�o|ust~kv~�lo�k{umn~uq{�q|nq�uop�lo�lqxxk|�rq|�zq�uk|{u�u|{u|vuMLnkmkx�olnq|nkmmzuk|luqrq��rkvqnko|mM�ot�u�ulsq{lqtyqv�poln~kmq��loqv~kmn~qnknk�|olumru�kvqrq|{mw|nqvnkvk|polxqnko|k|mozlvuvo{uMLpq{u�uro�ulv~q|�umn~u�lupulu|vumpoln~urovqnko|mopylqvumq|{�qlnkqrrwu�u�vznumqvo{upolxqnnulnoorsn~urk|u�yqmu{q��loqv~pqkrmno{unuvnn~uvo{uvro|umML|n~uno�u|�yqmu{q��loqv~su|nklumozlvuvo{ukmmvq||u{sqmu�zu|vuopno�u|mkmyzkrnst~kv~qluvox�qlu{o|u�pol�o|uM¤|uopn~uno�u|�yqmu{vo{uvro|u{unuvnko|noormkm¶�¢���MLnkmq|o�u|mozlvumopntqluq|{tuvq|pluurwzmuknMLptuu�uvznu¶�¢tkn~q·��o�nko|noq|qrw�un~umozlvuvo{um~ot|k|jk�M�skn{unuvnmn~qnnto�olnko|mqluvo{uvro|umq|{tlknumn~uozn�znm~ot|k|jk�M�MLnkmqm|k��unopn~uluqr·��{ovzxu|ntlknnu|yw¶�¢MLnxuq|mn~qnn~uvo{uvro|ukmrovqnu{o�ul��rk|umopvo{uq|{��no�u|msknyu�k|mplox�qlu|n~umkm̧  ¹qnrk|u|zxyul���q|{��£k|�̧u{knºL|�zn�q|{rulM�q�qs¹q|{knu|{mnou�zqrm̧ »»¹qnrk|u|zxyul���q|{���ML|n~u��}�yqmu{q��loqv~smw|nq�mu|mknk�uq|qrwmkm{unuvnmvo{uvro|um�luvkmurwM¼u|ulqrrwsqvox�krulvo|mnlzvnmq|��}k|n~umw|nq�q|qrwmkm�~qmunolu�lumu|nmw|nqvnkvk|polxqnko|k|n~umozlvuvo{uM½wxo{kpwk|�n~uvox�krulolyzkr{k|�qmw|nq�q|qrw�ulploxmvlqnv~sn~u��}vq|yu{ulk�u{ploxn~umozlvuvo{uM¾uvq|oynqk|xolu�luvkmulumzrnmlurqnu{novo{uvro|umkpn~u¶j¼q|{¢j¼q|qrwmkmkmq��rku{no{unuvnn~uxM�otu�ulskpn~uq��loqv~umqluq��rku{noon~ul�lo�lqxxk|�rq|�zq�umsu�vummk�u{u�uro�xu|nvomntkrryulu�zklu{M�rrq��loqv~um~q�un~uklq{�q|nq�umq|{{kmq{�q|nq�umM�|qkxopn~kmlumuqlv~kmnoluqrk�uq|k|{u�u|{u|n�kmzqrk�qnko|opvo{uvro|u{unuvnko|u|�k|umM}~km�q�ulkmo|umnu�notql{n~uk|{u�u|{u|vuM¶�¢tqmv~omu|nou�qxk|uknqmo|uopvo{uvro|u{unuvnko|u|�k|umM



International Journal of Engineering, Mathematical and Physical Sciences

ISSN: 2517-9934

Vol:5, No:3, 2011

340

���������		
���	������
���������
��������������� ! "# $%#� !%&%�%'�� !(%�����)*+,*-./0+10+2+3*.*45342.2461/+6+*75859:58+:/53+8+*+:*4530+2-/*2;<5=+>+0?259*=.0+6.43*.43+027.>+.105@A/+6 *5-38+02*.38*7+0+2-/*249*7+*.0B+*25-0:+:58+*58+*+:*:58+:/53+242/.0B+.38*7+0+2-/*2.0+=04**+343*7+*+,*-./0+10+2+3*.*453;C55>+0:56+*7+24*-.*453?*7+0+.0+256+>42-./4D43B.1105.:7+259:58+:/53+8+*+:*4530+2-/*2*57+/1259*=.0+6.43*+3.3:+;EEF438+0GHIIJ-2+2.2:.**+01/5**5275=:58+:/53+8+A*+:*4530+2-/*2;F50+,.61/+?F4B;K42*7+2:.**+01/5*8421/.L+8@LEEF438+0G.9*+08+*+:*43B:58+:/53+259MN84*OL3*.,P.:Q.B+>+02453R;R;RHSJ;T3*7+2:.**+01/5*?*7+>+0*4:./.387504D53*./.,+20+10+2+3*/5:.*4535325-0:+U/+2;V5*26+.3:58+:/53+2=74:70+10+2+3*53+A*5A53+:500+21538+3:+;)2.0+2-/*?*7+85*2.0+1/5**+82L66+*04:.//L.B.432**7+84.B53.//43+;)*564WHIRJ42.:566+0:4./1058-:*.38>42-./4D+253+A*5A53+:500+21538+3:+59:58+:/53+253*5.=7++/43.:40:-/.0/.L5-*;F4B;X275=2.3+,.61/+59*7+=7++/8421/.L+8@L)*564W;)U/+420+10+2+3*+8.2.3.0:53*7+=7++/?.388499+0+3*:5/502842*43B-427@+*=++3U/+2;Y3+A*5A53+:500+21538+3:+59:58+:/53+2420+10+2+3*+8.2:533+:*453-243B:-0>+8/43+2@+*=++3150*4532*705-B7*7+43*+045059*7+=7++/;C7+:/53+2/5:.*+843.2.6+U/+.0+0+10+2+3*+8.2.3.8M.:+3*:-0>+8/43+25*7.*4*/55Q2/4Q+.2=+//43B275=343-11+0.0+.59F4B;X;C7+:/53+2/5:.*+8435*7+0U/+20+10+2+3*+8.2.3.0:7=4*7B0.8.*453@+*=++3.U/+:5/50.38.35*7+0:5/50;C7+:40:-/.00+10+2+3*.*4530+./4D+2650++.2L>42-./4D.*453*7.3/43+.00+10+2+3*.*453;Z+:.3B/5@.//LB0.21:500+21538+3:+59:58+:/53+2-243B*7+=7++/;C7+0+10+2+3*.*45359)*564W42M-2*53/L53+A*5A53+:50A0+21538+3:+=74:7422.6+.2EEF438+0G;T9.150*45342:/53+8*5650+*7.3*=5U/+2?=+:.335*B0.2143*-4*4>+/L:500+21538+3:+.653B*7+:58+:/53+29056*7+>42-./4D.*4538421/.L+8@LEEF438+0G.38)*564W;

����[�\]

������
���̂ 	�_�̀)35*7+0.1105.:742*5>42-./4D+:500+21538+3:+@+*=++3:58+:/53+2-243B-3840+:*+8B0.17HIKJ;T*42:.//+8.:58+:/53+B0.1743*7421.1+0;a+*-2-2+.3+,.61/+43F4B;b=74:742+,*0.:*+89056*7+1.1+0HIKJ;T3*7+UB-0+?=+7.>+95-0U/+2c0+10+2+3*+8.20+:*.3B/+2d.38+4B7*:58+:/53+2+*2c0+10+2+3*+8.2:40:/+2d43*7+U/+225*7.**7+:58+:/53+B0.1742@-4/*.2275=343F4B;e;)3+8B+@+*=++3*=5358+26+.32*7+:58+:/53+2.0+43:/-8+84353+U/+;F50+,.61/+?:58+:/53+I.38R.0+/5:.*+843.2.6+U/+25*7.*358+I.38R.0+:533+:*+8;T3*7+2.6+=.L?358+R.38X.0+:533+:*+8;Z+:.3B+**7+:58+:/53+B0.17.9*+00+1+.*43B4**5.//1.40259358+;fg gh gij hkl����m�n��]	���
���
�
	����o�p�q
�
r s tu v wx����y����
���
����]��	]
���
�o����m



International Journal of Engineering, Mathematical and Physical Sciences

ISSN: 2517-9934

Vol:5, No:3, 2011

341

�����������	
���������������
���
��������	�	����������������� �!�"#$%&$'($&)*''$+,-.'*&)./$)-.0$/$'$)'1.0+$&%-'&2#$)*03+*&,/1&'+14%'1.0.")./$)-.0$&3-.4*--5*0/60/)./$)-.0$,*1+&10.0$&*7$6-$.+'#.6-$&�8.#$9$+21'1&/1"6)%-''.60/)./$)-.0$&$'&107%-'1,-$6-$&��"#$(*9$*-.03-1&'.")./$)-.0$,*1+&2'($#($$-/1&,-*5$/45:'.71;($-,&%&$+&&$$.0$<'.<.0$).++$&,.0/$0)$,*''$+0&10'($$*&5#*5�8.#$9$+24$)*%&$."'($&*7$+$*&.0*&'($&)*''$+,-.'2#$)*00.'60/)./$)-.0$&$'&107%-'1,-$6-$&��"#$%&$'($)./$)-.0$3+*,(2#$)*0$*&1-591$#).++$&,.0/$0)$.")./$)-.0$,*1+&-.)*'$/10&*7$6-$&�8.#$9$+2#$)*00.'60/)./$)-.0$&$'&&,+$*/.9$+7%-'1,-$6-$&�=+.7 '($109$&'13*'1.010'.91&%*-1>*'1.0.")./$)-.0$/$'$)'1.0+$&%-'&2=?@=1-$<'.<?-.0$).++$&,.0/$0)$A3+*,(#*&/$&130$/�=13�B1&*&01,,$'."=?3+*,('.&(.#)./$)-.0$&/$'$)'1.0+$&%-'&."CD/1'E50'*FG*)H*3$9$+&1.0I�I�I��0=?3+*,(2'($+$*+$'(+$$'5,$&."0./$&2*&;%*+$2*)1+)-$*0/*)+.&&�:&;%*+$7$*0&*6-$2*)1+)-$7$*0&*)./$)-.0$&$'*0/*)+.&&7$*0&*,*)H*3$10J*9*�:&$;%$0'1*-0%74$+1&*&&130$/'.*6-$*0/*)./$)-.0$&$'��0=13�B2'($+$*+$69$6-$&."#(1)(0%74$+&*+$K2L2B2M*0/N2*0/'#$0'5)./$)-.0$&$'&."#(1)(0%74$+&*+$OL2OB2PO2PK2PL2KP2KB2KM2LL2LB2LM2BQ2BP2BM2BN2MB2MQ2MR2MM*0/MN�:0$/3$4$'#$$0*)1+)-$*0/*&;%*+$7$*0&'($)./$)-.0$&$'$F1&'&10'($6-$�=.+$F*7,-$210'($-$"'&1/$2'($+$1&*0$/3$4$'#$$0*)1+)-$#1'(0%74$+KM*0/*&;%*+$#1'(0%74$+M��'7$*0&'(*''($)./$)-.0$&$'KM$F1&'&10'($6-$M&.'(*'7.+$'(*0.0$)./$,.+'1.0-.)*'$/10'($6-$M*+$1/$0'1)*-.+&171-*+'.*0.'($+�S.+$.9$+2'($+$*+$$/3$&*7.03*&;%*+$#1'(0%74$+N2*)1+)-$#1'(0%74$+BM*0/*0.'($+&;%*+$#1'(0%74$+L��'7$*0&'(*''($)./$)-.0$&$'BM$F1&'&10'($6-$N*0/'($6-$L&.'(*'.0$)./$,.+'1.010*6-$1&)-.0$/'.*0.'($+6-$�?..+/10*'$&."0./$&10=?3+*,(*+$/$)1/$/%&103".+)$<

/1+$)'$/3+*,(-*5.%'TRPU��0'($".+)$</1+$)'$/3+*,(-*5.%'2$/3$&."'($3+*,((*9$&,+103<-1H$".+)$&2*0/)*-)%-*'1.0'.*/C%&'-$03'(&."$/3$&H$$,&3.103%0'1-&'*41-1>103/1&'*0)$&."0./$&�V($+$*+$1091&14-$$/3$&4$'#$$0)+.&&$&2*0/91&14-$$/3$&4$'#$$0*)+.&&*0/*&;%*+$�?.++$&,.0/$0)$4$'#$$0,*)H*3$&1&0.'17,.+'*0'".+)./$)-.0$/$'$)'1.0�V.,.&1'1.0)-.&$-56-$&4$-.03$/10*&*7$,*)H*3$2)+.&&$&*+$,-.''$/10=?3+*,(4%'$/3$&4$'#$$0)+.&&$&*+$1091&14-$��W��X�Y�X�Z[ [\]Z\��̂ ��]���� �!_̀ abcdefbgehbijkiifcV($+$*+$7*05).77$+)1*-91&%*-1>*'1.0'..-&*0/.,$0&.%+)$91&%*-1>*'1.0'..-&�l$0$+*--52'($91&%*-1>*'1.0'..-&*+$/191/$/10'.'#.3+.%,&�m0$'5,$."'($3+.%,1&*&'*0/*-.0$'..-2'($.'($+1&*-14+*+5<4*&$/'..-��"#$%&$'($&'*0/*-.0$91&%*-1>*'1.0'..-2#$)*0$F$)%'$'($'..-#1'(.%'$F'$0&1.0&.+,-%3<10&2*0//.&.7$#.+H&-1H$'$F'$/1'.+&��'+$*/&*/*'*6-$#+1''$010*'$F'%*-.+410*+5".+7*'291&%*-1>$&1'2*0/*0*-5>$&1'10&.7$'$)(01;%$&�l$,(11&*0$F)$--$0'&'*0/*-.0$91&%*-1>*'1.0'..-TRKU2TRLU��'1&*0.,$0&.%+)$&."'#*+$*0/1'(*&4$$0/$9$-.,$/'.*0*-5>$&.)1*-0$'#.+H&*0/&$7*0'1)n$4�l$,(11&4*&$/.0o$'p$*0&,-*'".+7&.'(*'#$)*0$F'$0/'($)*,*41-1'5%&103,-%3<10:G�&�?5'.&)*,$1&*0.'($+&'*0/*-.0$91&%*-1>*'1.0'..-TRBU��'(*&4$$0/$9$-.,$/'.91&%*-1>$7.-$)%-*+10'$+<*)'1.00$'#.+H&*0/.'($+/*'*24%'#$)*0%&$1''.91&%*-1>$*0/*0*-5>$.'($+0$'#.+H&'(*0'($7.-$)%-*+0$'#.+H&�V($&$'..-&*+$9$+5,.#$+"%-24%'#$/$)1/$/0.''.%&$'($&'*0/*-.0$'..-&�n$0$$/'.$74$/91&%*-1>*'1.0"%0)'1.0*0/).0'+.-1'10.%+17,-$7$0'*'1.0&.'(*'#$/$)1/$/'.)(..&$-14+*+5<4*&$/'..-&�m0$."'($-14+*+5<4*&$/'..-&1&G+.'.91&TRMU2TRNU��'1&*J*9*E)+1,'-14+*+5'.7*H$10'$+*)'19$91&%*-1>*'1.07.+$*))$&&14-$'.#$4�G+.'.91&+$*-1>$&,-*'".+710/$,$0/$0)$��"#$(*9$*05#$44+.#&$+&).0'*10103*J*9*E)+1,',+.)$&&.+291&%*-1>*'1.0q1$&.9$+'($�0'$+0$'*0/#$)*0&$$1'.0'($#$44+.#&$+&�m%+17,-$7$0'$/'..-&(*9$*0.,'1.0'.3$0$+*'$*8VSr6-$*0/3+*,(/*'*'./1&,-*5=?3+*,(45G+.'.91&�=13�B1&*&01,,$'."*+$*-.%',%'s.0=1+$".F#$44+.#&$+*"'$+/$'$)'103)./$)-.0$&."CD/1'E50'*FG*)H*3$9$+&1.0I�I�I�JtolTIQU*0/,+$"%&$TIRU2TIIU*+$J*9*-14+*+1$&#(1)(*+$($-,"%-'.4%1-/J*9*E#1034*&$/91&%*-1>*'1.0*,,-1)*<'1.0&�V($17,-$7$0'*'1.0#.+H".+=?3+*,(1&0.#3.103'.&%,,.+'Jtol*0/,+$"%&$�ù vwxywcwjhehbijiz{yex|}hyd~hdyw��ehebjvd�c�jV.4%1-/=?3+*,(2?G�I�%3&m0*0/�%3&m0IW1&#$+$17,-$7$0'$/�=13�M&(.#&,+.)$/%+$&'.4%1-/=?3+*,("+.7&.%+)$)./$10J*9*�?G�1&*)./$)-.0$/$'$)'1.0'..-#(1)(#+1'$&.%')./$)-.0$/$'$)'1.0+$&%-'&10�Sr�?G�I�%3&m0+$*/&'($+$&%-'&10�Sr2*0/*0*-5>$&).++$&,.0/$0)$*7.036-$&2)./$)-.0$&*0/,*)H*3$&10J*9*�:"'$+'(*'1'#+1'$&3+*,(&'+%)'%+$//*'*10�%3&m0TRQU2#(1)(#*&,+.,.&$/45�[�	�	����
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