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���*n�[�aKbJsmn$]`n$aOn<�gc�eJ�\�ol§]*smk bJ��s¯n$�G[�u;]*bjn$[�a��J]*�on<�^]*l¤�P]*��bJaK�X�*�5n<[�a?�o��e<eJaK�Mn
Á^�>��sC�-�UsC��n$[�aWlCsm��[Mn�����lC��pd_=���>��sC�-�X]*b��3a?�-��n$[�]`n�b¦��smn<�G[�ª��P]`�×[^]P��aO���
ao�daK�&n���[^]`n$bJ�\a&��aoe��*�7n<[�aNaKlmaK�&n$e<sm�Fc^]`n<[M�¸]P¡Xsm�gn$[�smb�c^]*eJn<sC�o��l§]*eRbJn$]`n$aN�*�¿]`�§¢



Ê*ÌMÍ¯Ê�Í"!$#�Ç¿É�%'&7Ï3Ã�Ç(!)%'#+*\Ç¿Ä�È,!$#�Ò�Ï.-/-.!&Ã0!AÈ1#OÃ32�%4-5#jÈjÃ�È2Ò�Ò9ÅFÉ32ÜÃ�Å(Ï�Ò9Å�Ç(!)%4#�y=¨��

ON

OFFLight

Switch-2

Switch-1
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���-n<sC���Xn<� � r

� [�sCb�a��-]*k�c-lCa�smb¸b<smk�sml§]*e5n<�O¡�a&n���sm�daKeJb3�Ee<��kËn$[-aN��aKbJaKeJn�n<e$]P��aolCaoeKÂ�[�aoe<a`p
n$[-aO�¸]P¡ÙsC����[�sC�G[¥���-aO�P]`��b<a;c�eJaKaok�c-n<bjn<[�a?�*n<[�aKejsCb�k(��eJaWbJ���-n$lma?sC��n$[^] n
n$[-a3b<ao�K���-�(�K]*��bJa¸�dao�K��k(aKb¿sC��a&��ao�on<sm��a3����lm¡B��aK�K]*��bJa¸n$[�aRao�daK�on�[^]*b�]`lCe<aK]*�-¡
[^]*c-cdao��aK�0r2hj]*lCl�f¦u>µ*µ�¶Mz2eJaK�M]`e<��b3n<[�sCb3b<��e¦n��*��c�eJaKaKk(c-n<sC���X]`b�aK±=��sm�`]*lmaK�Mn3n<�
��eJ��sC�^]`eJ¡¥c�eJaKaok�c-n<sC����p�]*�-�Ü[�a(k��9��aolCbBsmnB�M¡�]��K]*��b<]*lR�-s§]*��e<]*k sm�Ô��[-sC�G[� p®���-�Ka(]*�on<sm�`]`n<aK�0p®sm��[�sC�-smn$bjsmn<bN�x���Ôc^]*eJaK�Mn$bor�Z\���G[ÔsC��[�sm��smn<��eJ¡7�EaoaK���^]`�G_
lC�9��c�b�lmaP]*��n$�(sCe<eJao�*aKe<bJsC��lmaW��aK[�]>�9sm��eKpÕ�K�*�=n<e$]*e¦¡7n$��n<[�aO�-��sC±=��a�¢£b<�*lC�-n<sC����]*bA¢
b<�-k�c-n<sC���7�*�0EFao����smn<sC����¨\r¯u�r¯u�r

²âk(��eJa���sCeJaK�on2�3]>¡��`�0a&�\c�eJaKbJb<sC�-�On$[�a��S]*�&n6n$[^]`n3]B[�����bJa*p9�����Ka�����eJ��aK��p
��sClml\eJaKk�]*sC�W����eJ��aK��ao�*aK����[�aK�;n<[�a¸�P]`��b<aob2�`�^�^e<a¸�-sCb$]`c�cdaK]*e�smb¿n$�NeJaKbJ��eJn�n<�
�-¡9�^]*k(sC�N�K]*��b<]*l�k��9��aKlmbBfi]`b�sm�ãÀ�sC���-e<aB¬-r­¬Mz&p-sC�X��[�sC�G[��`]*e<sC]*��lCaob�]*eJaBn<sCk(a&¢
sC�-��a&�\aK��r�q£����aoaK�0pMs¯n�sCb¿sCk(cd�*b<b<sm��lCa5n<�N�P]*c-n<��e<aRn$aKk(c���e$]*l=eJaKl§] n$sC�*��b<[�smc�b¤b<���G[
]*bU�<]*eJe<sm�9sm���?�^e<b¦n$���=¡���bJsC����n$[-aWb¦nG]`n<sC�B�P]*�-b$]*l�k(�\��aolCb���a&�^��ao�¾sC�×Z\aK�&n$sm���
¨\r¯u�Â�sm��bJn<aP]*�0p^�\¡\��]*k�sm�Nk��9��aolCb¸k?�-bJn��daBsm�=�*��_*ao�0r

ß®aon;n$[-a�b¦nG]`n<aX�*��n$[�ag�^eJa i fIX LA� z?]`n�lC�9�P]`n<sC���±X"]*�-� n<sCk(a � nG]*_`a7���
n$[-e<aKaX�`]*lm��aKbo�CB"f+�E��e;��eJaKaK�^z&p ; fE�E��e;�����^eJa>z�pR]`���   fE�E��eO����e<�-aK�Õz�r � [�a
�-¡9�^]*k(sC��b¦n$eJ���on<��e$]*l^ao±=�^]`n$sm����b6�G[^]*e<]*�on<aKeJsC�Ksm���Fn$[-a�c-e<��c^]`�M]`n$sm���;�*���^e<a��K]*�
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n$[-aK���daN��e<s¯n<n<aK��fSsm��bJsCk(c�lCs¯�^aK�g�E�*e<kUz3]*bK�

i f£X L�� zqB
DEEEF EEEG
; sm� i f£X L��IH u>z�BJB ]*�-� i fIX H u L��3H uxz�B ;SL
; sm� i f£X L��IH u>z�BJB ]*�-� i fIX � u LA�IH u>z1B ;�L
  sm� i f£X L��IH u>z�B   ]*�-� i fIX LA�KH uxzqB ;�L
B �*n$[-aKeJ��smb<a Ý

f¦u>v-r¯ux¨�z

x

Housex*

t
t*

t
t*

x

Housex*

(b)(a)

Fire-B

Fire-A

À�sm����e<a�u>v-r«¨\��fS]Mz2Á¸]*��b$]`l���sC]*��e$]`kË]*b<bJ�\�os§]`n<aK�U��s¯n$[�n<[�aF�-¡9�^]`k�sm�jk(�\�-aKlÕ�*�
f¦uPv-rmu>¨�z&rjfS�^z�Á¸]`��b$]*l®��aP]`k ]*b<bJ�\�os§]`n<aK�7��smn$[7b¦nG]*e¦n$sC�-����e<a�¹�]`������e<a�» ] n
��s¯��aoe<aK�Mn�n$smk�aobKp�bJ[��>��sC���(�����K�*����aK�&n$sm���Ù��aon£�RaKao�×�^eJaW»º]*���Xn<[�aBbJnG] n$aB�*�
n$[-a�[-����b<aW]`n'XàBDXMLPr

� [�a��K]*��b<]*ld�-s§]*��e<]*k ]`b<b<�9�KsC]`n$ao����s¯n$[�n<[�sCb6k(�\�-aKl^sCb2sClmlC��b¦n$e<]`n$ao�(sm��À¿sC�`¢
��eJaFu>v-r«¨�fi]�z&p*�-aKb<sm���^]`n<sC���jn$[�eJaKa¸c^]`e<aK�Mn<b��E��e�aK]*�G[?�`]*e<sC]*��lCa i f£X L�� z&��n$[�a3c�e<a�¢
�9sC���-b�b¦nG]`n<a i fIX � u L��3H uxz¸�*��s¯n$b�����e¦n$[�aoe<�Ù��aKsm��[=�d��eop�n$[�a�c�eJao�9sC���-bjb¦nG]`n<a
i f£X H u L��NH uxz¿�`��smn<b�b<���-n<[�aKeJ�?��aosC��[=����eKp`]*����n$[�aRc�e<a&�\sm����b¤bJn$]`n$a i fIX LA�NH uxz
]`njlC�9�P]`n<sC���àX�r � [�a?bJ�KaK��]*e<sm�UaKk�]*�^] n$sC�-�(�EeJ��k�bJn$]*eJn<sC���(�^e<aW¹}]*�-�×�^e<aO»
����a�n$smk�a����-smn3]*c^]*e¦nFfE�K��eJe<aob<c�������sm���Wn<�?]*�&n$sC�*��b Ú�w f i fIXML � ª L�� L H ª�zqB ; z
]*��� Ú�w f i fIXML H ª L�� L H uxz4B ; z<z�smbFb<[-�x����sm��À�sC�*��e<a(u>v-r«¨�fS�^z&rBÓ3lC]*�G_×]`���
��eJao¡¾�-��lClmaon$bje<aoc�e<aob<aK�MnKp¿eJaKb<c�aK�&n$s¯��aKl¯¡�p®bJc^]*�Ka�¢·n<sCk(a?e<ao��sC���-b�sC�¥b¦nG]`n<aKb ; fE���
�^eJa>z�]*���   fE����e<�-aK�Õz�r � [-sCb��daK]*k smb��d�*n<[7�^]`n$�-e$]*l®]`���7����sC±=��a`pÕ]*b��P]*����a
b<aoaK� �Ee<��k f¦uPv-rmu>¨�z&r � [�a�]*e<eJ�>��b;sC� À�sm����e<aÙu>v-r«¨�fS�^zWe<aoc�e<aob<aK�MnU]¾�^]`n<��e$]*l
��aP]*kñ�o����bJn<e<���&n$ao���Ee<�*k}n$[�aOfS�-��sC±=��aPz6k(sC��smkU]`lClm¡Fb<�-À(�KsmaK�Mn¸bJaon<b � ] nRaK]*�G[
�S]*k(sCl¯¡�r � [-aUbJn$]`n$a(�*�¸n<[�aUc�]*e<ao�=nOb<a&n � n<[^]`n�n$[�smbW��aP]*k ]*bJb<sm����bBn$�×aK]*�G[
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#3& Ò�Ï�Ò�Ç¿Èq#�Å
#?Ã�È��,�3ÅNÒ-Èq&ÎÃ�Å(Ï¿Ò\Å�Ç(!)%'#jyMµ�¨
�`]*e<sC]*��lma;�K����b¦n$s¯n$�-n<aKbW]*��a&��ao�=nOn$[^]`n�smb����*n<[���ao�Kaob<b$]`eJ¡Ü]*���ÜbJ�-À(�KsmaK�MnW�E�*e
n$[-aW]`�on$��]*l0bJn$]`n$aN�`�¿n<[^]`n��`]*e<sC]*��lma;fi]`b<b<�-k�sm���;�*]`e<s§]`��lCaob3sC� � ]*e<aF�EeJ���Kao�Ù] n
n$[-aKsCe�]`�on$��]*l0�`]*lC��aobGz�r

²�c�c-lm¡9sC���Ùn$[�aUn<aKb¦n��*�Wf¦u>v\r«µMzNn$�×n<[�sCbW�daK]*k�p��3aU������n$[^]`n?]×�K�*���Mn$aKeA¢
�S]*�&n$�^]*lN�-aKc�aK����ao���Ka�a&�\sCb¦n$b7��aon£�RaKaK�ân$[�a�ao�*aK�Mn i fIXML H ª L�� L H ª�z«B ;
fSeJaKc�eJaKbJaK�Mn$sm���?n$[�ajbJn$]*eJn3�*�®�^e<aj¹Nz2]*���Un<[�a�bJaK±=��aK�-�Ka i fIXML L�� z L���OP� LNfEe<aKc9¢
e<aob<ao�=n<sC���¾n<[�agb¦nG]`n<ag�*��n$[-ag[�����bJagn$[�eJ������[�n$sCk(a>z�r¿¬��¥b<���G[ ��aocdao����aK�-�Ka
a&�\smbJn$b2�E��e5�^e<a�»UrqñF��n<[^]`nR�^]*bJsCbKp=�Ra��KlC]*b<bJsm�+¡?��e<a�¹â]*b6n$[�aj]*�&n$�^]*lÕ�K]*��b<aj�*�
n$[-a;[�����bJa���e<a*r+(�aokU]`e<_ ]*��l¯¡�p�n<[�a;�K��k(k(���¥sC�Mn$�-smn$sm���×�`�3] n<n$eJsC���\n$sC�-�g�P]*�9¢
b$] n$sC�*�¾n$�7]*��ao�*aK�Mn�n$[^]`nF[^]*bJn<aK��bNn<[�a��\�o�K��eJe<aK�-�Ka��*�6n$[�a;a&��ao�on�sCb�b<aKao�Ôn<�
��a7]��o��e<�*lCl§]`eJ¡Ô�*��n$[�a7��aP]*k n$aobJn�sC��n<[�aXb<c^] n$sC�`n$aKk(c���e$]*l2e<aoc�e<aob<ao�=n$]`n$sm���
�*�¿n$[�aBbJn<��eJ¡*r¸h��x�Rao�*aKeopdn$[-sCb�sC�Mn$�-smn$sm���X�P]`�����*njb<aoeJ��aO]*b�n$[�a���a&�^��sC�-��c�eJsC�\¢
�Ksmc�lCa?�E�*eW]`�on$��]*l6�P]*��b<]`n$sm���0p¤]*b�b<���*��aKb¦n$aK�Ü�=¡±ª¿]*��ljf¦uPµ�µ�¶Mz�r�q£������eBbJn<��eJ¡*p
�E��e;a���]`k�c�lma*p2aP]*�G[ �^eJaÙ]`lC����aX�-sC� ���*n�[^]`bJn$ao�ÝfE��e���aKlC]P¡�p2��e;�G[^]*���*aÙ]`�=¡
c�eJ��cdaoeJn£¡Ù�*�$z�n$[-aO�E��lClm�>��sC����ao�*aK�MnP�Ì� B}n$[�aO�x���-aKeF�*�5n<[�a?[��*��b<a?�-sC�¾���`n
aK�x¼J�x¡g��e<aK]*_M�S]*bJn�n$[-aN��a&�9n��^]P¡�r ° aon��RaBbJn<sClCld�K���-b<sC�-aKe¸�^eJa�¹Wp����*n�»�p-n$����a
n$[-aW]`�on$��]*l®�P]*�-b<aB�*����pÕ]*b�c�eJaK��sm�on$ao�Ù�M¡gn<[�aB�daK]*k �oe<smn<aKeJsC���0r

� [�a��K�*���Kaoc-n$�^]`l��^]*bJsCb��*�Õn<[�sCb¿�Ke<s¯n$aoe<sC�*�?�P]*�;��a¸smlClC�-k�sm�^]`n$ao�B�=¡Oa&�-]*k(sC�\¢
sC�-��n$[�a3�K����b¦n$eJ���on<sC���;�*�^n<[�a�k(sC��smkU]*l*�daK]*k�bJ[��>����sC�­À�sm����e<a�u>v-r«¨�fE�Õz&r � [�a
c�s¯���*n$]*l6bJn$aocÜsm��n$[-sCbB�K���-bJn$eJ���on<sC����lCsmaKbBsC��n$[�a�b<c^]`�Ka&¢Ûn$smk�a�e<ao��sC�*��f£X L L�� L z&p
��[�sm�G[�e<aKc-e<aKbJaK�Mn$b?n<[�aU[-����b<ag]`nOn<[�ag]*eJe<s¯�*]`l2�`�¸�^e<a`r � [�a(�*]`e<s§]`��lCa(e<aoc�e<a�¢
b<ao�Mn$sC�-��n<[�aNbJn$]`n$aN�`�¤n<[�aN[����-b<aB]`n�n<[^]`n¸n<sCk(a*p i fIXML L�� L$z&p�[^]`b�]On£�3�`¢·c^]*eJaK�Mn
b<�-bJnG]`sC��sm����bJaonKp � B : i fIX L � u LA� L H u>z(]*�-� i f£X L L�� L H uxz ? p2��smn$[ �`]*l¯¢
��aob ; ]`���QB�pÕe<aKbJcdao�on<sm��aolm¡*rTÿ�b<sC�-�¥f¦uPv-rmu>¨�z&p^�Ra?b<aoaWn$[�]`n�n<[�aWbJ���-n<[¾c^]*eJaK�Mn
i f£XML H u L�� L H u>z�smbjeJaK�����-�^]*�MnPp0��aK�K]*��bJaOn$[�a��`]*lC��a��*� i fIXML L�� LGz�sCb���aon<aKeA¢
k(sC��ao�Xfi] n ; z��=¡Wn$[�a3�K��eJe<aK�Mn��`]*lm��aKb¿�*�^n$[-a¸�*n$[-aKe�n£�R�Nc^]*eJaK�Mn$bor5hjao���Ka`p�n$[�smb
c^]*eJaK�MnF�K]*�¾��aWa��\�KlC�-��aK�¾�EeJ��k n$[�aW�daK]*k�pdeJaK����aoe<sm��� i f£XML L�� L�z���aKc�aK�-��aK�Mn
���X�^eJa�¹Wr1÷Ù��eJaK�>��aoeKpÕb<sm���KaNn$[-aF�*]`lC��aN�*��n<[�aBb<���-n<[Ùc�]*e<ao�=n�smbRB�p-n$[^] n�c^]*e¦¢
aK�Mn��P]`�����*n���aNc^]*e¦n��*��]*�M¡gk(sC��smkU]*lmlm¡Ob<��b¦nG]*sm��sC���;bJaonKp�n$[=��b�aK��bJ��e<sm���;n$[^] n
i f£X L L�� L z¿smb5sC����aocdao����ao�=n2�*�Õ�^eJa�»Ur�f+´Üa��o����lC��pM�*���K����eJb<a`p\]`���;n$[�smb�c^]*eJaK�Mn
n$� � pM���\n i fIXML LA� L�z¤�3�*��lC��e<aokU]`sC�?sm����aKc�aK�-��aK�Mn2�*���^e<a�»;z�r � [�a���a��9n2�`]*eJs¯¢
]*��lma?n$��a&�-]*k(sC��a�smb i fIXML L�� L � uxz�p���s¯n$[Ôc^]*eJaK�Mn$b i f£XML H u L�� L�z L i f£XML L�� LGz&p
]*��� i fIXML H u L�� L$z��`]*lC��ao� ]`n   L�; p2]*��� ; p6e<aob<c�aK�on<sm�*aKlm¡*rÃÀ^e<��k f¦uPv-rmu>¨�z&p
n$[-aO�`]*lC��a ; �*�5n<[�a?k(sC����lmaWc�]*e<ao�=nFsCb�bJ�-À(�KsmaK�MnNn$�gao��b<�-e<a?n$[-aO�`]*lC��a   �E�*e
n$[-aO�G[�smlC�7�*]`e<s§]`��lCa`Â^[�aK���oaOn$[-sCb�c^]*eJaK�MnF±=�^]*lmsm�^aob�]`b�](b<sC�-��lCa&n$����b<��b¦nG]*sm��sC�-�
b<a&nPp � B : i fIX L LA� L z ? p���[�sm�G[�c�aKeJk�s¯n$b���b5n<��a��\�KlC�-��a�n$[�a��*n<[�aKe5n£�R�Wc�]*e<ao�=n<b
�Ee<�*k�n$[-a���aP]`k ]*���(b<�BeJaK����aoe5n$[�a��G[�smlC����aKc�aK�-��aK�MnR���;�^e<a�¹	fEn<[�e<�*����[ � z
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���-n3���*n3���U�^eJaF»Ur � [�a�����eJn<[X]*���Ub<���-n<[gc^]*eJaK�Mn$b¸]*e<aj���*nPp9sC��n$[�aok�bJaKlm�*aKbop
b<�\À��osCao�=n��E��e3b<��b¦nG]*sm��sC���?n<[�aN�K�-e<e<ao�Mn��`]*lm��a�f   z3�`�¤n<[�aN�G[�smlC�X���9��a(fE��e<aKb�] n
��aosC��[=����e<sm���¾e<ao��sC�*��b;�P]*� �K]*��b<agn<[�a7[�����bJagn$���P] n$�G[��^e<aX�-�-n����*n;n<�¥�da�¢
�K�*k�a�smk�k(aK��sC]`n$aolm¡Ù�J�-��e<��ao���=z�Â\[�ao���Ka��RajkO��bJn6_`aKaKc(n$[�a�k(sC�-��lCa¸c�]*e<ao�=n2sm�
ZX]*���0p-sC�gbJ�(�-��sC���-p\�Ra�eJaK���-aKe�]*lmld�`]*e<sC]*��lmaKb i fIXML L�� z L��ROS� LPp�sC�-��aKc�aK���-aK�Mn
�*�¤�^e<a�»Ur

´Üa;bJaKa;n$[�]`nNb<�-bJn$ao�^]*���oa��o����bJsC��aoe$]`n<sC����b�lCaP]`�×n$�gn<[�a;sC�Mn$�-smn$s¯��a?eJaKbJ��lmn<b
n$[-e<�����*[Wn£�R���KeJ���KsC]*lMbJn<aKc�bo��fAuxz0cdaoe<k(smn<n<sC���¸n<[�a2a&�\�Klm��b<sm���gf+�Ee<��kÝn<[�a2�daK]*kgz
�*��n<[�a�b<���-n<[¾c^]*eJaK�MnF�`�5ao�*aKeJ¡��`]*e<sC]*��lma i fIXML LA� z L���O!� LKpÕn$[=��b�k�]*sm�=n$]*sC�-sC���
n$[-a��-aKc�aK����ao���Ka��*� i fIX L L�� z������^eJa�¹WÂ-]`���¾fiª�z�e<ao±=��sCeJsC���Nn$[-a�sm���Klm��b<sm���ÙfSsm�
]*�M¡��daK]*kUz��`��n$[�a�k(sC����lmaBc^]*e<ao�Mn��*��ao��aoeJ¡��`]*e<sC]*��lCa i fIXML L�� z L���O!� LKp�n<[=��b
c�eJao��ao�Mn$sC�-�jn$[-aR��aocdao����ao���Ka¸�`� i f£XML L�� z0���B�^e<aR»Ur�Z9n$aocXf¦u>z®�o��e<eJaKbJcd���-��b¤n<�
b<aolCao�on$sm���Nn$[�a�sm�=n<e<sm��b<sm�¸c�e<�9�Kaob<b6�Ee<��k��P]*�-b<a�n$�Bao�daK�&n¸]*�-��n<[�aK��b<��c-c�e<aob<b<sm���
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