
� ��� � ��� �
	���� 
 ����� ������� � � � � � �����
��� � ��� ��� ����� � � ����� � �

!#"%$'&)(+*-,/.102&3"%4/56(+78,:9<;=*>"%7?0@"%4/56(+7A,:9B;=*3CEDFC1,:$G5
7A"%$'&)(+*IHJ,:9KCML)NO;'02$P(+7?&Q,:$'"%7<R &)029<027S*-,:$=,TC19<,TU"%4/56(+78,:9<;=*-C@4T(M(+VW"%9X,:9<CE,:$=Y)DF9Z9K([&\019K017S*-,:$'0^]E;'"69#"_U19<,T(+$'CE9<([9<"%V\0%`)"�7A"%$'&)(+*-,/.102&3"%4/56(+78,:9<;=*Ca(+*-029B,:*30aC[9K(MCaC20aC�"-Ua(+,:$P]E;'02$b*3"6V),:$G5c"3&)0aU2,TC1,T(+$#dfegUa(+$'Ca02h%DF02$'U20�,TC
9B;'"%9i9<;'0j7k"6$'&)(M*3l,/.10a&m"%4/56(+78,:9<;=*n]E,:4:4#Ho01;'"ap_0q&Q,:rsrt027k02$=9B4uRb0kp%027<Rv9B,:*30w,:9@,TC3,:$)p_(+V\0a&x]E;=,:4T0-9B;'03&)029<027S*-,:$=,TC19<,TU"%4/56(+78,:9<;=*y*3"6VJ02C
9B;'0
Ca"6*30�U1;'(+,TUa0aC
0kp_017KR39B,:*306d{zt$'C29<0a"%&W(Mr|;'"ap6,:$G5j]�(M7AC29fUa"%Ca02C�(+r|,:$=Y)D'9A`7A"%$'&)(+*-,/.10a&}"%4/56(+78,:9<;=*-C[]E,:4:4i"PY\(6C2C2,~HJ,:4:,:9tR}(+r#Ho"_&v4:D|U1Vmrt(+7
0Ap_017KRO,:$=Y)D'9Ad��';'017?0w,TCw"%4u]�"2RQC"-U1;'"%$'U20[9B;'"%9i&)0aU1,TC2,T(+$'C
*3"%&)0jHo"_Ca02&x(+$b7A"%$'&)(+*�HJ,:9<C["67?0�Ho"%&P"6$'&q4T0a"_&W9<(�4T(M$G5 78D'$=$=,:$G59B,:*30aC6`MHo"%&-"%Y)Y)7?(1��,:*3"69<,T(+$'C�(+7J��DFC19Z$'(�]E;'027k0%d_�';'0@V\0ARc9<(�D|C1,:$G5j7k"6$'&\(+*w,/.10a&-"64/56(+7A,:9B;=*3C{,TC9<([*3"6V\0E9<;=,TC@Y)7k(�Ho"+Ho,:4:,:9tRc(MrG"jHo"_&-4:DFU2V-C2D'rs�\U2,T01$=9<4uRcC2*-"%4:4�d�';'0[7A"%$'&)(+*-$'02CaCw�u,�d�0%d�7A"%$'&)(+*n$=D'*cHo027AC1�|U2"%$OHo0
DFCa0a&W,:$v"�p%"%78,T029tR3(+rG]�"aRQC6d���(1]�0Ap_0179B;'027?0w"%7k0
]�"aRQC-(MrfU24T"%CaC1,:r~R�,:$G5P9B;'0-"%4/56(+78,:9<;=*-C H_Rb;'(�]�9B;'0kRO7k02Y\(+7A9�9<;'01,:7�7?0aC1D'4:9AdwN303U2"%$U24T"%CaC1,:r~R�7A"%$'&)(+*-,/.10a&-"%4/56(+7A,:9B;=*3C�,:$P9B;'0@rt(+4:4T(1]E,:$G5�5M7k(MD'Y\C
�i�=�O�6�k���_�6�Z�6�����)�A���k�'��e C2(+7A9¡(+r|7A"%$'&)(+*-,/.102&x"6Y)Y\7k(1�Q,:*-"%9B,T(+$m"64/56(+7A,:9B;=*¢d|eg$=D'*3017A,TU2"%4'"64£l56(+78,:9<;=*¤U2"%4TU2D'4T"69K02Cw,:9<Cw"6$'Ck]�027{]E,:9B;¥"¢U202789K"6,:$¦Y)7?02U2,TC1,T(M$§"6$'&v"xU202789K"6,:$¨Y)7?(aHo"MHJ,:4:,:9�RGd�';'0 7?02C2D'4:9©,TC�9�R�Y),TUa"64:4uRO"%$m,:$=9K017Kp%"%4Z(Mr¡U2(M$=�\&)02$'C6dwª=D'Y)Y\(MCa03"6$¥"%4/56(+78,:9<;=*«rt(+7j¬c(+$=9<0­ "67A4T(�,:$=9K0�5M7k"69<,T(+$q,TC@DFC20a&w9<(jUa"%4TU1D'4T"%9<0E9<;'0@,:$=9<027�5M7A"%4Q®E(+roCa(+*30�0k�QY)7k0aCaC1,T(+$¢(�p_017^C2(M*-0&)(+*3"6,:$#dQ�';'0EY\7k(�5M7k"6*I5M,up_0EDFCE9B;'0@r�(+4:4T(�]E,:$G5j7?02C2D'4:9Ad

¯Z°²±2³ ´aµS¶a·©¸¢®�¸¦±1³ ¹2·1´1´aºo»v¼M³ ½1½
�';=,TCc*30a"6$'C-9B;'0
]E,:9B;¥Y\7k(aHG"+HJ,:4:,:9�Rv¼M³ ½1½ 9B;'0w,:$=9<015M7A"%4X®-,TC Ho029t]�0a01$¾±2³ ´aµS¶�·�"6$'&�±1³ ¹2·�´2´Mdª'(¢0kp_01$�,:ri]�0q;'"ap%0x"b7?02C2D'4:9�(+r{"}U202789K"6,:$ Y)7?02U2,TC1,T(M$#`Z]�0WUa"%$=$'(+9EHo0xC1D'7?0q9<;'"69�9<;=,TC,:$=9<027<p_"64GU2(1p%027ACj9B;'0jUa(+7A7k0aU19i"%$'Ck]�017A`�HJD'9i,:9f&)(M0aC[Ca(�]E,:9B;¢Y)7?(aHo"MHJ,:4:,:9tR3¼6³ ½2½Md=�';'0[7k0aC2D'4:97k0aC202*cHJ4T02C@9<;'0�7?0aC1D'4:9Z(+rG"�C19K"69<,TC19<,TU2"%4Q,:$)p%0aC29B,/56"%9B,T(+$#`a]�0�;'"ap_0�"[YJ"67k"6*3019K017^(+ro,:$=9<027k0aC298`"
Ua(+$=�\&\01$'Ua0�,:$=9K017Kp%"%4)"6$'&-"�4T0kp%024J(+r=Ua(+$=�\&)02$'Ua06d

¿3�QÀ'�?�wÁ#�_�A�s��Â^�����)�A���k�'�ÃNO;'02$¾DFC2,:$G5m"¦¬c(+$=9K0¢Ua"%784T(}"%4/56(+7A,:9B;=*�rt(+73"¦Y)7k(�HJ4T01*Ä]�03]E,:4:4"64u]�"aRQC[56019©"%$}"6$'Ck]�0278`oHJD'9^$'(+9©"%4u]�"2RQC�"3Ua(+787?0aU19^(+$'0%djz£rX9<;'0
"%4/56(+7A,:9B;=*Å,TCEÆ_l<U2(M787?02U29,:9f5M,up_0aCc"WUa(+787?0aU19©"%$'CA]�027�]E,:9B;mY)7k(�Ho"+Ho,:4:,:9tRwÆ\dE�\R�Y),TUa"64:4uR¢9<;'0�7A"%$'&)(+*-$'02CaC D|C20a&O,:$¦"¬c(+$=9<0�Ua"%784T(�"64/56(M78,:9B;=*Ç,TCED|C20a&39<(j5MD',T&)0j9B;'0�"%4/56(+78,:9<;=*I9K(
,:9<C�"%$'CA]�027^,:$x"�r�"%C29<027Z]�"aR]E,:9B;O78,TC2Vx(+rZ*3"6V),:$G5-017A7k(+7kC["%$'&W$'(M9iHo0a02,:$G5w"+Ho4T0[9K(c&)029<0aU29f9<;'02Ca0�017A7k(+7kC6dfN-0�Ua"6$=$'(M9&)019K017S*-,:$'0
,:rZ"3C2,:$G5M4T0�"6$'Ck]�027{5M,up_01$bH_RP"3¬c(M$=9<0 ­ "%784T(-"64/56(M78,:9B;=*Å,TC�Ua(+787?02U298`JHJDF9X]�0U2"%$W78DF$P9B;'0E"%4/56(+78,:9<;=*ICa0kp%027A"%4\9<,:*-0aC�"6$'&-Ua(+*wYJ"67?0E9B;'0@7?02C2D'4:9<C%d
ei$¢0?�Q"%*wY\4T0[(+r'" ¬c(+$=9<0 ­ "%784T(�"%4/56(+78,:9<;=*Ç,TC�"cC2,:*wY\4T0j"%4/56(+78,:9<;=*Çrt(+7©9K02C29B,:$G5
,:r'"�5M,up%02$,:$=9<0156017�,TCW"bY\78,:*30W(+7�$'(+9Ad¥È©,up%02$�"6$ ,:$=9<0156017�É¦9B;'0q,T&\02"},TCq9<(¢�)$'&¥ÊmË�Ì?µMÍ8³~³�³~ÍBÉJÎ1µ�ÏC1DFU2;v9<;'"69fÉW,TC�&Q,up6,TC2,~HJ4T0[H_RPÊ%dEztr|9<;'017?0j"%7k0
$'(wC1DFU2;mÊ
9<;'01$vÉq,TC�"-Y)7A,:*-0
$=D'*cHo0278dÐe7A"%$'&)(+*-,/.102&Ep_017kC1,T(+$3,TC©9K(EC2"%*wY\4T0cÑ�Ò�$=D'*cHo027ACÐHG019�]�0202$Wµf"%$'&
ÉJÎ�µÐ"%$'&�,:r�"%$)R
(+rQ9B;'0aC20,TC@"�&Q,up%,TCa(+7©(+rGÉj]�0E"6$'Ck]�017Ðrt"%4TCa06`_9B;'"%9F,TC%`%9<;'"69|É ,TCE$'(+9X"
Y)78,:*306`�"%$'&w(+9<;'017K]E,TC20@9<78DF0%d

Óo�%Ô@Õ|�6�_�_Ôj�%�����Q�k���k�'�xÔPeOÖQ"_Ci×|0�56"_C�"%4/56(+78,:9<;=*Ø"64u]�"aRQC^5M,up_02C�"jU2(+7A7k0aU29G"%$'Ck]�017A`aHJD'9=9B;'0©0?�)l02U2D'9B,T(M$q9B,:*30�,TC�7A"%$'&)(+*¢d'ÖQ"%CÐ×F0156"%C@"%4/56(+78,:9<;=*-C�U2(+DF4T&�Ho0@"%4/56(+78,:9<;=*-Cf]E;'017?0�7k"6$'&)(M*3l$'02CaCj,TC
DFCa0a&W9<(c�)$'&P"-C2;'(+789K017�7k(+DF9<0[9<(c"-Ua(+787?02U29f"%$'Ck]�017Ad©ª'(+*-029B,:*30aCj9<;=,TC[C29B7k"69K0�51R
Ñ



rt"%,:4TCj"%$'&W"6$b02787?(+7�(MUaU1DF7Ð]E;'02$x9<;'0jU2;'(MCa01$b7?(+D'9K0[U2;'(MCa01$v&)(602C2$�� 9Ð01$'&W,:$O"-Ca(+4:D'9B,T(M$#dz£ro9B;'"%9|;'"%Y)Y\02$P9<;'0E"64/56(+7A,:9B;=*ÇC29<"%789|"%4:4J(1p%027©"M56"%,:$WD'$=9<,:4),:9|;'"_C�"�p_"64:,T&-C2(M4:D'9B,T(+$#d
ei$x0?�Q"%*wY)4T0j(+$x"�ÖQ"_C©p%0156"_C�"64/56(+7A,:9B;=*3C@,TC�h6D',TU2V\Ca(+789']E,:9<;P"�7A"%$'&)(+*-4uRcU2;'(MCa01$xY),up_(+9Kl014T02*-02$=98d��';'0{Ho"_C2,TU�,T&\02"�,:$Wh%D',TU2V\C2(M789Ð�����8�\,TC@9B;'0�rt(+4:4T(�]E,:$G5)d'È^,up_02$P"6$x"67A7A"aR���`�h6D',TU2VJlC2(+7A9@U2;'(M(MCa0P"bCa(OU2"%4:4T0a&mY\,up%(+9 lB024T02*-02$=9©Æ¥Ë�� "%$'&¦&Q,up6,T&\02CP9B;'03"67A7A"aRv,:$g9t]�(xY\"67A9<C%`(+$'0

�
	i»¦Ì��{Ë���
����cÆ\Ï
U2(+$=9K"6,:$=,:$G5
014T02*-02$=9<CEC2*-"%4:4T027f9<;'"6$ Æ�"%$'&c9<;'0E(+9B;'027

���f»¦Ì��{Ë���
����cÆ\Ï
U2(+$=9K"6,:$=,:$G5
014T02*-02$=9<C@4T"%7�56027¡9<;'"6$ ÆJd=z£9X9B;'02$W7?02U2D'7kC1,up_014uRcC2(+7A9��
	SÍ�� � "%$'&c7?029BD'7S$

���a°�� 	 º��cÌ<Æ\Ï������a°����kº
�¡({*3"%9B9<027Z;'(�]§9<;'0^Y),up%(M9Kl<014T02*-02$=9G,TC©U1;'(6C202$w9<;'0^"64/56(+7A,:9B;=*�]E,:4:4M5M,up_0©"�Ua(+787?02U29G"6$'Ck]�017A`HJD'9¡"�Ho"%&PU1;'(+,TUa0@]E,:4:4J7?02C2D'4:9#,:$b" 4T(M$G5�7AD'$=$=,:$G5�9B,:*306d'e�7A"%$'&)(+*-,/.102& p_027AC2,T(+$bU1;'(M(6C209B;'0@Y),up_(+9Kl<014T02*301$=9i"%9X7A"%$'&)(+*�,:$���`Q"6$'&-;'"_C�0?�QU202Y)9K02&37AD'$=$=,:$G5j9B,:*30�(+$��f°TÉ
 "!�#=É\ºX(+$"6$)R3� 0kp_01$xY)7k0kp%,T(+DFC24uRcCa(+789K02&-"67A7A"aRQC��J,:$=Y)D'9G]E,:9B;WÉc024T02*-02$=9<C%d

$ ���¢�G���_�A�²�)Àb�6�����)�A���k�'�¢ÔPei$)R¦"64/56(M78,:9B;=* DFC20a&¨9<(bC2,:*-D'4T"69K0q9B;'03Ho01;'"ap%,T(+D'7w(Mr�C2(+*30WY\;'0al$'(+*-02$'(+$w,:$w(+D'7']�(M784T&=d�N30©U2(+DF4T&�C1,:*-D'4T"%9<0©h%DF01DF,:$G5{Ho02;'"ap6,T(+DF7i"69G9B;'0^*3"%,:$w02$=9B7A"%$'Ua09<(jÖ�,TCa0�Ho01785[&QD'7A,:$G5&%GD'4uRc(+7fYJ017Sr�(+7S*-"_Ua0@(MrG"
4T"%7�560@$'029t]�(+7AV'`%4:,:VJ0E9B;'0Ez£$=9K017S$'0298d_NO;'01$Fl0Ap_017�"wCARQC29<02*�,TCj9<(M(cU2(+*-Y)4T0?�39<(�9<7k0a"%9i0k��Y\4:,TU1,:9<4uR
p%,T" *3"%9B;'02*-"%9B,TUa"64ort(M7S*wD'4T"_C{]�0[U2"%$DFC20
C2,:*wD'4T"%9B,T(M$'C[9K(�4T0a"67S$bCa(+*-029B;=,:$G5c"MHo(+DF9f9<;'0EHo02;'"2p%,T(+D'7E(+rZ"wCkRQC19K01*¢d©ª=,:*-D'4T"69<,T(+$"67?0 Ca(+*-029B,:*30aC DFCa02&}"%Cw"WU2(M*wY\(M$'01$=9�,:$m9<;'0 (+9B;'027�9tR�YJ02Cw(+r¡"%4/56(+78,:9<;=*-C�*302$=9B,T(+$'0a&"+Ho(1p%0%d
�';'0q"%$'"64uRQC2,TCq(+r^"O7A"%$'&)(+*-,/.102&¨"%4/56(+78,:9<;=* U2"%$¥Ho0q&\(+$'0q,:$§*3"6$)Rm&Q,:rsrt027k02$=9f]�"aRQC%dWN-0Ua(+D'4T&}"%$'"%4uRQC20w78D'$=$=,:$G5q9<,:*-0-"6$'&b56019@"6$¨D'Y)YJ017jHo(+D'$'&¦(+$¥9<;'0c"ap%027A"6560c7AD'$=$=,:$G5q9B,:*30w(M7]�0-U2(+DF4T&m"%$'"64uRQCa0-9B;'0w7k0ah%D',:7k0a&v"%*-(MD'$=9@(Mrf&)"%9<"OC29<(+7k"M560w$'020a&)0a&m&)D'78,:$G5P0?�Q0aU1D'9<,T(+$#`¡"%$'&Ca(x(+$#d-�';'0-Y)D'7AY\(MCa0W(+rÐ9B;'0-"6$'"%4uRQC2,TC3,TCw9<;'0wCa"%*-0q"_C-,:9{,TC3rt(M7[&)029<027S*w,:$=,TC29B,TU-"%4/56(+78,:9<;=*-C%`9<(P56029�Ho(MD'$'&)CW(+$g9B;'0-Y\027Srt(+7S*3"%$'U20%d('©r£9<02$§9<;'0-"%$'"%4uRQC1,TC3,TC-*3(+7k03,:$)p_(+4up_02&m9B;'"%$§r�(+7
&\0al9<027S*-,:$=,TC19<,TU@"%4/56(+7A,:9B;=*3C�C1,:$'Ua0�9<;'017?0@,TC�"6$O0?��9B7k" U2(M*wY\(M$'01$=9i9K(�U2(+$'C2,T&)0278`Q9<;'0�7A"%$'&)(+*-$'02CaC%dztrG]�0�Ua(+$'C2,T&)027@9<;'0�4T"%C29^U2"%9<0156(+7<RG`=9<;'0�C1,:*-D'4T"%9B,T(+$¨"64/56(M78,:9B;=*3C%`�]�0�Ua"%$m&)(-9B;'0�Ca"6*30 "%$'"64£lRQC2,TCq(+r^78D'$=$=,:$G5W9<,:*-0q"%$'&*)6(+7�*301*3(+7<R}7k0ah%D',:7k02*301$=9KCcr�(+7
"%4:4f(MrÐ9<;'01*¢`i"%$'&x]�0�]E,:4:4�d�+#DF9,:$'C29<0a"%&¦(+r^"6$'"%4uRQC1,:$G5¢0Ap_017KR}"%4/56(+78,:9<;=* (M$'0wH_R}(+$'0�]�0�]E,:4:4iD|C20W"x5602$'017k"64f"6Y)Y\7k(M"_U2; "%$'&"%$'"64uRQCa0�"E]E;'(+4T0@U24T"%CaCE(+roC2,:*-D'4T"69<,T(+$W"%4/56(+78,:9<;=*-C@"69|9B;'0@C2"%*30�9<,:*-0%d_�';'0@*-"%,:$q9<(+Y\,TU@(MrJ9<;=,TCUa(+D'7ACa0�,TC�9K(w"%$'"64uRQCa0�9<;=,TC
U24T"_C2C (MrXC2,:*-D'4T"69<,T(+$¨"64/56(+7A,:9B;=*3C6`="%$'&¢9<(-&)(-9B;=,TCE]�0�$'020a&OC2(M*-0*3"69<;'01*3"69<,TU2C%d,+#DF9¡�)7kC19A`)4T019#D|Cj;'"_0j"c4T(M(+VP"%9¡"cC2*3"64:4=C2,:*wD'4T"%9B,T(M$O0?�Q"%*wY\4T06`G"6$'&qCa0a0�]E;'"%9*3"69<;'01*3"69<,TU2"%4\Ua(+*-Y\(+$'02$=9<C�]�0@$'0a02&=d

-/.1032�454�6�7,2�098:4;6

­ (+$'C2,T&)027©"
C2*3"64:4oh6DF02D',:$G5[CkRQC29<02*>"%9X"
56"69K0A]�"aR�(+$W9<;'0@zt$=9<027S$'0298d*<)"%U2V\"65602C�"%7?0@Ua(+*-,:$G5j,:$"%9^"PU202789K"6,:$m7A"%9<0-�uY\"_U1VJ"M560aC Y\027�C20aUa(+$'&��²`F9<;'0ARx"67?0�;'"%$'&Q4T02&'`F"6$'&OCa01$=9©"a]�"2R¢"%9^"PU202789K"6,:$�u$'(+9Z$'02U2,TCaC2"%78,:4uRc9B;'0EC2"%*30��o7A"%9<0%d
�¡(-*3"69<9<027�;'(�] ]�0�C1,:*-D'4T"%9<0�9<;=,TC�CARQC29<02*�]�0�$'020a&¢9<(wV\0a01YO9B7k"%U2VO(+r=]E;'017?0
Y\"%U2V\0a"M560aC"%7k0
"69Ð02"_U2;v9B,:*306`G"%$'&W;'(�] 4T(M$G5 ,:9¡9<"%V\0aC�rt(+7�9B;'0
CARQC29<02*n9<( ;'"%$'&Q4T0
9B;'02*¢d¡NO;'01$W]�0
4T(M(MV"%9Ð9<;'0�CARQC29<02*¤"%$'&O"%C2Vq]E;'"69>=@?BAC?ED�,:9Ð,TC�,:$m9B;'0�"%$'CA]�027E,TC�Y\027 ;'"6YJCqÌA¶�·+ÍK¹GF�Í µ+ÍK´�¶MÏ©*302"%$=,:$G59B;'"%9Z9B;'027k0E"%7k0&HJIcY\"_U1VJ"M560aC{]�"%,:9B,:$G5j,:$(K>	?`MLCNc,:$�K � `Q"6$'&-Ca(
(M$#d)�';'0�C29<"%9<0�U2;'"6$G560aC�0Ap_027<R9B,:*30{"jY\"_U1V\"6560@"67A78,up_0�9<(OK�	k`64T0a"2p_0�K � ÍPKRQi(+7�K
S2`6(+7i,:$���DFC29'*3(�p%0a&j]E,:9<;=,:$c9<;'0{CkRQC19K01*¢do�{(�]Y\"_U1VJ"M560aCE"67?0�9<7A"%$'C1r�017A7k0a&j,:$=9K(Q`1]E,:9<;=,:$-"%$'& (+D'9Z(+r)9<;'0{CkRQC19K01*I&)01YJ01$'&)CE"%7k0�U1;'"%7A"_U29<0278,TC29B,TUaC]�0©V)$'(1]�,:$3"%&6p%"%$'U20%dUTJ(M7i0k�Q"%*-Y)4T0�,:r)"�YJ"%U2V\"65602C�"67A78,up_02Ci]E,:9<;w"%$w02*-"%,:4�;'02"_&)027#9B;'0©CkRQC19K01*

V



...
Q

4

...
Q

3

A small queuing system

...
Q

1
...
Q

2

���������
	���
������������������ �"!��#���%$�&'�)(+*,�.-+�/�0�213��45(+67�%���"�86,�9�:&26����<;

V)$'(�]¥]E;'"%9=9<(�&\(�]E,:9B;3,:98`+9<;'(+D=5M;39B;'0{9B,:*30�,:9'9K"6VJ02C{9<(EY\027Srt(+7S* 9B;'0©9K"%C2V ,TC{7A"%$'&)(+*y�u4T(M(+V)D'Y"_&Q7k0aCaC20aC�"6$'&U)6(+7^9B7A"%$'C24T"69<,:$G5EHo019�]�0202$PY\7k(+9K(MUa(+4TC��²dÈ^,up_01$�9<;'0xC29<"%9<0¢"%9�9B,:*30>=@?P]�0PV)$'(1]Å;'(�]Å9<(}7A"%$'&)(+*-4uR¨D'Y\&)"%9<0¢9B;'0¢CkRQC19K01*�9<(b9<,:*-0
=@?BA 	 `X9B;'"%9©,TC6`X,:ri9<;'017?0 "%7k0wY\"_U1V\"6560aC
]�"%9B,:$G5q,:$ K 	 ]�0 V)$'(�]>9<;'0cY\7k(aHG"+HJ,:4:,:9�RO9B;'"%9{C2DFU1;§"Y\"_U1VJ"M560@,TC�*3(�p_02&c9<(OK �1` K Q (+7�K S dGztr)9<;'017?0�"%7k0{Y\"%U2V\"65602C^]�"%,:9B,:$G5E,:$qC2(+*30@(+9B;'027¡h%DF01D|0Ð]�0V)$'(�]�]E;'"%9i9<(�&)(j]E,:9B;¢9B;'02*y"%4TC2(Qdfª'(�"cC2,:*wDF4T"69<,T(+$b"64/56(+7A,:9B;=*�r�(+7�9<;=,TC�CARQC29<02*yUa(+D'4T&3Ho0["C2DGHJ7?(+D'9B,:$'0j9<"%V),:$G5�9B;'0�C29<"%9<05CED�F[»gÌ � 	 Í � �1ÍP� Q Í � S Ï2`QD'YJ&)"69K0j,:9f"%UaU2(M7k&Q,:$G5�9K([9<;'0jCkRQC19K01*¢`\"%$'&7?019<D'7S$mC29<"%9<0�CGD�F�HJI?djei$¨,:*-Y\(+789K"6$=9{Y)7k(MY\017A9tRO(+r¡C2DFU2;§"PC2,:*wDF4T"69<,T(+$§"64/56(M78,:9B;=*¤,TC 9B;'"%9©9B;'0r£DF9BD'7?0j(+r|9B;'0[CARQC29<02*y&)02Y\02$'&)C�(+$b9B;'0jY\"_C19LKNMPO Q ?�R�S0KNT�UVR ?�R DXWYS D = DNM�?\C29<"%9<0[(+r'9B;'0
CkRQC19K01*¢d��(�] ,:9F56(M9Z9K(�9<;'0�Y\7k0aC202$=9XC19K"69K0E,TC�,:7A7k024T0kp%"%$=98d

�¡(�] 4T019KC@rt(+7S*-D'4T"%9<0@9B;=,TC@,:$W*3"69<;'01*3"%9B,TUa"64J9<027S*-C%d
$ �_�[ZJ�s�cÔ/Zo�_�_�bN30E4T029Y\OHo0�9B;'0ECa"6*-Y)4T0�C2Y\"_U20%`�9B;'"%9|,TCE9<;'0EC2029#(+r="64:4JY\(MCaC1,~HJ4T0jC19K"69K02C�(+ro9B;'0CARQC29<02*xd
$ �k�%�?�¥ÖQ0195CGD�Ho0x9B;'0¢C29<"%9<0P(Mr{9B;'0xCARQC29<02* "69�9<,:*-0[= d¨�';'02$ Ì�CE]�Í^C 	 Í8³~³�³�Ï-&)0aCaU17A,~Ho02C3]E;'"%9;'"6Y)YJ01$-]E,:9B;W9<;'0@CkRQC29<02*Ir�(+7^"64:4J9B,:*302C%d
_3Za`\�_�?�cbB�=ÀF�%�k�²�QÀ ÖQ019Gd�
e\gfh\�Ho0-9B;'0cD'Y\&)"%9<03rtD'$'U29B,T(+$¥(+rÐ9B;'0wCARQC29<02*xdPÈ©,up%02$§"xC29<"%9<0

i Ë>\§,:9¡9<(6C2Ca02C�"qUa(+,:$}"%$'&xDFC20�Y\7k(aHG"+HJ,:4:,:9<,T02C�¯Z°�Cj?BA 	 »lk�m Cj?c» i º¡9<(w7?019<D'7S$O9B;'0
$'0k�Q9C19K"69K0nk�Ëo\Ðd
È^,up_01$x9B;=,TC^]�0E;'"ap%0E"�Ca02h%DF02$'U20�(Mro7k"6$'&\(+*Øp%"%78,T"MHJ4T0aC
Ì�Cj?%Ïqp?Br 	 9K(j"%$'"64uRQCa0%dU�¡(�]Ødtd£d

sutwvyx�z|{E}�~�x��^�a�w~[vy��}>��}Pv�~P�a�Gva�n�^}�x+��v�~����
e¡Cq,:$�"%$)R}C2,:*wD'4T"%9B,T(M$ C2,:9BDF"%9B,T(M$¦]�0-56029©]E;'"69©]�035M,up_0MLx�';'0-Ho029B9K017�]�039BDF$'0q9B;'0qCkRQC19K01*9<(1]�"67?&)C�"37?02"%4'4:,:rt0�CkRQC29<02*n9<;'0[Ho029B9<027@9B;'0�7?02C2D'4:9<C�"%7k0%d�zt$=Y)D'9©,:$v9<;=,TC�U2"_C20�"%7?0�9B;'0�&Q,TC29B78,£lHJD'9<,T(+$'CE]�0
DFC20
9K(cU27k0a"69K0jYJ"%U2V\"65602C�"%$'&W9K(c&)029<027S*w,:$'0[;'"%$'&Q4:,:$G5 9B,:*302C%di�';=,TC
*302"%$'C
9B;'"%9(+D'9<Y)D'9iUa(+*302C�"_C�&Q,TC29B7A,~HJD'9B,T(M$'C6`�9B;'"%9Z,TC6`+]�0�Ua"6$¢U2"%4TU1DF4T"69K0E9B;'0EY)7?(aHo"MHJ,:4:,:9tRG`�¯Z°�C ? » i º `�9B;'"%99B;'0wC20ah%DF01$'Ua0-,TCc,:$¥"¢U202789K"6,:$¥C29<"%9<0w"69�9<,:*-0cÉ=d��©,TC19<78,~HJDF9B,T(+$'Cw,:$#`Z&),TC19<78,~HJD'9<,T(+$'C-(+D'9�L
ei$)Rh%DF02C29B,T(M$¥7k0156"67?&Q,:$G5q&Q,TC29B78,~HoD'9B,T(+$'C-C2DFU1;§"_C-0k��YJ02U29<0a&xp_"%4:DF02C%`=p%"%78,T"%$'Ua02C%`|Y\7k(aHG"+HJ,:4:,:9<,T02Cwrt(M7Ua017A9<"%,:$cp%"%4:DF0aC6`Q"%$'&wCa(
(+$#`Q"67?0@7k0a"%Ca(+$'"MHJ4T0E9<(["%C2V'd

�



-/8 6�6��92���� 2����	��

���&2����&.

TJ7k(+* Ho"_C2,TUqU2(+DF7ACa02C3,:$§Y\7k(aHG"+HJ,:4:,:9�R}"%$'&}C29<"%9B,TC29B,TUaC�RQ(+Dg"%7k0-r�"6*-,:4:,T"67@]E,:9B;¥9<;'0-Ua(+$'Ua01Y\9E(Mr7A"%$'&)(+*Øp_"%78,T"MHJ4T02C�"%$'&-C20ah6D|01$'Ua02Cj(+r=C1DFU2;#dQe¦9tR�Y),TUa"64JC1,:9<DF"69<,T(+$P,TC�d2d2d
����� DNM S A�M���K�� � APS � A���O D =wC 	SÍ8³~³�³~Í^C ?�� R � � R A�O ONRMA � D ?�R D = A��OD!� � =@?�S � ��T�? � KNM APM�� A�O O
APS D � M��CD�W�DNM���DNMC?�D =@? � � AC? D�?�R D D#"�W�D � ? D$� � A�O T D APM%� � A�S � APM � D'&

�|(c"6$'"%4uRQC20[C20ah%DF01$'Ua0j(Mr'7A"%$'&)(+*Ip%"%78,T"MHJ4T0aC[(+7A,/5M,:$'"69<,:$G5[rt7k(+*yC1,:*-D'4T"%9B,T(+$'Cj4:,:V\0�9<;'0�(+$'0j&\0alCaU17A,~Ho02&q"MHo(�p_0{]�0jU2"%$=$'(+9#"%CaC2D'*-0j,:$'&)02Y\01$'&\01$'Ua06`oC1,:$'Ua0�9<;'0©p%"%4:DF0�(+reC ?BA 	Ð&)01YJ01$'&q(+$¢9B;'0p_"64:DF0�(Mr�C ? d^N30�;'"2p_0�9<(cDFC20�"%$'(+9<;'017@*-(6&)014|,:$'C19K02"_&=`'(+$'0�9<;'"69Ð"64:4T(1] Ua017A9<"%,:$v&)01YJ01$'&)02$FlU2,T02C%`o"%$'&W9<;'0j(+$'0E]�0[DFCa0[,TC[¬c"%78V\(1p ­ ;'"6,:$'C%d#�';'0
*3"6,:$br�02"%9BD'7?0j(Mr|¬c"%78VJ(�p3U1;'"%,:$'Cj,TC[9B;'0Ca([Ua"64:4T0a&w¬c"67AV\(�p�Y\7k(+YJ017A9tRG`%(M7Ð9<;'0@*-02*-(M7<R�4T0aC2CEY)7?(+Y\02789�RG`%"%$'&[]�0EUa"6$¢0k�QY)7k0aCaCE,:9|,:$c]�(M7k&)C"_C�d1dad
(VR D*)�T�?%TPS D+�CD�W�DNM���K,) ?�R DnW�A =@?�KNMPO Q ?%RPS0KNT�U�R ?�R D)WYS D = DNMC?-&

dad1d?(+7f,:$P*-"%9B;'02*-"%9B,TUa"%4\9<027S*3Cjdad1d
¯|° CE?�A 	 » i ?BA 	 m CE]f» i ]2Í^C 	 » i 	 Í8³~³�³~Í^Cj?/. 	 » i ?/. 	 Í^Cj?�» i ?Mº'»v¯|°�Cj?BA 	 » i ?BA 	 m Cj?�» i ?Mº

�';'0�0?�Q"_U19X*3"69<;'01*3"69<,TU2"%4\&)02�)$=,:9<,T(+$P,TCE*3(+7?0�,:$)p_(+4up_02&cHJDF9Z9<;'0�5601$'027A"%4),T&)0a"�,TC@9B;'0ECa"6*306dNO;)R¦&)(W]�0WD|C20x9B;=,TCq*3(M&)02410 ª=,:*-D'4T"%9B,T(+$�"%4/56(+78,:9<;=*-CP0Ap_(+4up_02C¢,:$�C19K01YJC6`©"%$'&¨9B;'0PCa029(+r�Y\(MCaC1,~HJ4T0OC29<"%9<0aCW,TCx4T"6785603HJDF9j�)$=,:9K0PC2,:$'U20x9B;'0x"2p_"6,:4T"MHJ4T0¢*301*3(+7<R¦,TCx�)$=,:9<0%d�È^,up%02$�9B;'0C2,:*wD'4T"%9B,T(M$�"%4/56(+7A,:9B;=*Ä"%$'&m9<;'0qY)7?(aHo"MHJ,:4:,:9tR¨&Q,TC29B7A,~HJD'9<,T(+$ (Mr©9B;'0q�)7kC19�024T02*-02$=9jC ] ]�0WU2"%$*3"6V\0EY\7k0aU1,TCa0�C29<"%9<02*-02$=9<CE"MHo(+D'9#9<;'0�rtD'9BDF7k0E"%$'&c9<;'0@&),TC19<78,~HJD'9<,T(+$'C�(+rVCj?�rt(M7fÉ�2m±2d

H


