
���������
	 ����
�
������������������� �! 
"$#&%('*),+

-.�0/1��2��4365
��785���9:3;2�<>=?��@
ACBEDGF
HJILK�MNM�OQPSRUTVRWK
XUR(TVF�YZRU[]\_^a`cb
d0e�fg^�eh`cbieZj \_^lkmb�d�eGfg^�eGknbieoGBEp:qCK
[?rsILKtr�H1F
YQrVOZu
YQRvTwF
YZR \�xU^yd0e�f�xW^�e{z|qCT}IhK�~�XWqCK
[?rsILKtr�x��B}��TVqiM
F
XWrETwF
YZR \_^�b
d e f.^ e b>`�^�b e
� BE�,F
qLr�OQRUKtrETVF
YQR � ^ b�� e f ^�e�b�k�^�b�ebi��GBEp:��ILOQK&TwF
YZR \�^��6b�d�e�\|�Sd�f]\�^�\|b�\|�SdwdVd0eGfg^�e�\|b�\|�Sdwd�b�e�\��Sd

-g��2�����785��0�:��@�9���@�9������4=?�4��� 3:5�7�2
¡¢�£<>3,¤�5
�?9�3,@
\���¥td e f§¦S��¥©¨�ª£j \�xWd e fg«�j\�[wOZK��Sd e f�XWqC[
��j \|XUqC[
�Sd e f¬k­[VOQK}��j \|r�ILK��Sd e f®\|[VRUX��Sd � j\�XU[wX��Sd e f¯k­XW[VXy��XUqLr���j \�[wRUXy�Sd e f°[VRUX��ErsILK6��j \|XUqLr
�Sd e f¬k1\|XU[wX4�Sd � j

±¬�?²�³,��2�´>��2�����785
�0�:��@µ·¶t¸�¹4º���º�»�¹�¼c½ RWr*¾mf¿^�\|�SdÀBÂÁ��
R·M
RUTwOQÃhIhrVOQÃCRÄqLz}r��
R·M
RWTVOÅÃLI©r�OQÃLRÄqLzv^�\��Sd$OZ[�XÆILYQYZRUMnr��
R[wRUXWqCK
MNM
RUTwOQÃhIhr�OÅÃCRÇqLz�^�\|�SdÀÈ¾ e e f.^ e e \|�Sd�f®\|¾ e d e f®\�^ e \��SdVd e ff ÉÉ � ��É ^�\��SdÉ � � f É �\ É �Sd � \_^�\��SdVd�fÊÉ � ^8\|�Sd\ É �Sd � fËÉ � ¾É � �Á��
RÇM
RWTVOÅÃLI©r�OQÃLRÇqLz rV�
RÇ[VRWXUqCK
MNM
RWTVOQÃhIhrVOQÃLR(OQ[�XÆILYQYZRWMlr��
R>r���OZTVM�M
RWTVOÅÃLI©r�OQÃLRLÈ^ e e e \|�Sd�f®\�^ e e \|�SdVd eÌ KÂÍCRWK
RUTVILY_ÎyrV�
R*¦�ÏÐrV�ÂM
RUTwOQÃhIhr�OÅÃCRaqLz6^�\��SdvOZ[,r���RaM
RUTwOQÃhIhr�OÅÃCRaqLz�r���R{\|¦·kÑA�dÐÏ0[wrÇM�RUTVOÅÃhIhr�OÅÃCRqhz�^�\��Sd£È ^�Ò ¥ÔÓ \|�Sd�f]\�^�Ò ¥©¨�ª�Ó \|�SdVd e
A



Õ��×Ö>=?�?¤��Ð5�´Ç�0/1��2��43:5���785
�?9�3OQ[:M
OÅP�RWTVRWK�rVO�IhrVOZqCK�Ø}OQrV�
qCF�r:[VqCYÅÃGOQK
Í�z|qLT:¾�B�Ù:R>[VF�TVRvrVqaF
[VRvrV�
R,Xs��IhOZK·TVF�YZR�Ø}��RUK·~CqCF·M�OQPSRUTVRWKGÏrVO�IhrVR>I1z|F
K
X£r�OZqLK&qLz ¾af§¾y\��Sd�Ø}OQr���TwRU[Vu�RUX£r�rVqa��È\_^�\|¾
dwd e f®\�^�\�¾�\|�SdwdVd e fg^ e \�¾�\|�SdVd8ÚÔ¾ e \|�Sd%vÛ ��ÜÞÝ 
�¶�¼Ì zÂßà ��¾*f§� � ¾$k�á��­ILK�M&¾�\_oCd�f � Î
â�K
MN¾�e�\�oCd£Bã »�
�ä���º|»S¹�åæ OQTV[?r}TVRWØ}TwOQrVR>F
[VOQK
Í*¾y\��Sd:OZK
[?r�RÆIhM&qLz�çwF
[?r�¾�Èßè ��¾y\��Sd�f°� � ¾�\|�Sd8k!á©�é q�ØgM
OQPSRUTwRUKtr�OZIhr�R>ê�qLrV�N[wOZM
RW[}qLz8rV�
RÇRUë�F�IhrVOZqCK·Ø}OQrV��TVRU[wuSRWXWrEr�qa��ÈA� \���¾y\��SdVd�¨ ��ìÐí \?A}ÚÔ¾�\|�Sdy`c��¾ e \|�SdVd�f.o���¾y\��Sd�`!� � ¾ e \��Sd8k�á¾�\|�Sd��\���¾y\��SdVd ��ìÐí ` ��¾ie�\|�Sd��\|��¾�\|�Sdwd ��ìÐí fgo©��¾�\|�Sd�`c� � ¾ e \|�Sd�k!á��¾�e�\��Sd��\���¾y\��SdVd ��ìÐí km� � ¾ e \|�Sd�f.o©��¾�\|�Sd8k!á,k ¾�\|�Sd��\���¾y\��SdVd ��ìÐí
¾ e \��SdE� ���\���¾y\��SdVd?��ìÐí km� � � fgo���¾y\��Sd8k�á>k ¾y\��Sd��\|��¾�\|�Sdwd?��ìÐí
¾�e�\��Sd�f �Ðîsï Ò î Ó�¨Gðw¨ ñ?òôó�õß òöó0ñwòôó�õ÷õ÷ø�ù ßú óß òôó0ñwòôó�õ÷õ ø�ù ß ¨ î ø�ûOÅz4�·f.oaILK
MN¾y\�oCd�f � Î¿¾ e \_oCd�f o>ÚÔo>Ú � k�á,k üí Ò �Vý ü Ó ø�ù ßþ �í Ò �Vý ü Ó ø�ù ß k�oh�sÿ f¬k �CooL�

o



���4=?785���´;2�785���@
ã �������Ô¶�����å
ACB��ERUILM�r��
RÇu
TwqCê
YZRWHÊXUILTVR£z|F
YZYÅ~CB	�,T�IÆØgI�M�O�ILÍCTVILH�OQz4uSqL[V[VOQê
YZRhBoGB Ì Ktr�TVqiM
F
XWR�K�qLrsIhrVOZqCK�B�
v[w[VOZÍLK&[?~GH$êSqCYQ[6r�q�ILYQYyë�F�ILKtr�OÅr�OZRW[6r���I©rvIhTVR,z|F
K
X£r�OQqCK
[}qLz4r�OZH�RLB��B���
�u�TVRU[w[�rV�
RÇÍCOQÃLRUKNOZK�z|qCTwHÄI©r�OZqLKlILK
M�r���R(TwRUë�F
OÅr�RUMNT�I©r�RÇOZKlrVRUTVH�[}qLz M
RUTwOQÃhIhr�OÅÃCRW[UB� B��ÞTwOQrVRÇILK&RWë�F�Ihr�OQqCK·r���I©r�TwRUYZIhr�RW[6r��
R>ÃhILTVOQqCF
[�ë�F�ILKtrVOQr�OQRU[�qLz4r���R(u�TVqCê
YQRUHNB�GB��,OQPSRUTwRUKtr�OZIhr�R>ê�qLr���[wOZM
RW[Eqhz rV�
RÇRUë�F�IhrVOZqCK�Ø}OQrV�NTwRU[wuSRWXWrEr�q��ÀB\��E[VF�ILYQYQ~ ~CqCF�Ø}OZYQYyK
RURWMNrV�
RÇXs��ILOQK&TwF
YZRhB�D�IÆ~·OQz��­OQ[}I*z|F�K
XWrVOZqCK�qLz��ÀÎ
r��
RWKÉÉ � \_^�\��SdVd�fg^ e \|�Sd�Ú�É �É � B÷d
��BEDGF
ê
[?r�OÅr�F�rVRÂrV�
RÂÍCOQÃLRUK§OZK�z|qLTVH Ihr�OQqCK OQK�rVqcr��
RÂTVRW[VF
YÅr�OQK
Í!RUë�F�IhrVOZqCK§ILK
M°[wqCYQÃLRÂz|qLTlr��
RF
K���K
qÔØ}K­TVIhr�RhB%vÛ ��ÜÞÝ 
�¶�¼

�YZOQÍC�tr��
qCF�[VR(OZ[EYZqiXÆIhrVRUMNqCK I [wHÄIhYZY�OZ[wY�ILK�M{���iH IÆØ:IÔ~�z|TwqCH r��
R(K
RÆIhTVRU[?r>u�qCOZKtr�� qCK­I[?r�TVILOZÍC�tr�[V��qCTVRWYZOZK�RvILK�MÄOQrV[�YZOZÍL��r�H I��LRW[�z|qLF
T�TwRWÃLqCYZF�rVOZqCK�[�u�RUT�H OQK�F�r�RhB���qÔØÑz�IL[?r:OQ[�rV�
Rvê�RÆIhHqhz8YQOZÍC�tr�H�qÔÃGOQK
Í*ILYQqCK
Í1r���R([w�
qCTwRUYZOQK
R,Ø}�
RWK{OQr6OZ[}���iH×z|TVqCH �"!ã »�
�ä���º|»S¹�å
oGB ½ R£r$#1M�RUK
qLrVR(rV�
R(ILK
ÍCYQR,ê�RWr0Ø�RURUK&r��
Rê�RÆILH×qLz YZOZÍL��r ½ Ù§ILK
M ½ � Î�IhK
MN�·f&%('"�)%�B��B�DiOZK
XWR,r��
RÇYZOQÍC�tr�H I��LRW[Ez|qCF�T�TVRWÃLqCYZFGr�OZqLK
[\�f � Ú©o+*4d:uSRWT}H OQKiFGr�RLÎGr��
RÇT�I©r�R>qLzXs��IhK
ÍCRÇqLz�#*OQ[ É #É � f-,.*�/hH�OZK�B�nR>K
RURWM&rVq*â
K
M É �É � Ihr�Ø}�
RUKN��fg�GB� B�r�ILK�#(f � � 0 ��f���r�ILK�#�GB	�,OÅP�RWTVRWK�rVO�IhrVR,ê�qLr���[VOQM
RU[�Ø}OÅr��NTVRU[wuSRWXWr}r�q��ÀÈÉ �É � fg��[VRUX � #ÇÚ
É #É ���B��°��RUK���fg��Î�#�f * � Î�ILK
MÉ �É � fg��[VRUX � * � Ú+,1* f§�ÇÚ©o,Ú+,.*{f � ,.* \2��H3/hH OQK�d

ACB

P

B

L

x

3 km
theta

�



4 �?3,��7�2�7�Ö>Ö,2�9�5v�?��785
�?9�3,@�7�3,´¿´Ç�0/1��2��43:5���7�=?@½ R£r}¾*f.^�\��Sd£B�Á��
R(XUF
T?ÃCR(YZOQRU[:ÃLRUTw~XWYZqC[wR,r�q*OQrV[6rsILK�ÍCRUKtrEYZOQK
R>K
RÆIhT6r��
Ru�qCOQK�r6qLz r�ILK
ÍCRWK
XW~LB6
�K&RWë�F�Ihr�OQqCK�qLzrV�
R>rsILK�ÍCRUKtrEYZOQK
R>Ihr�rV�
RÇuSqCOQKtr�\�7�jÀ^�\27GdwdOQ[�¾$k�^�\27id�f.^ e \27idU\|� k87id£ÎqLT�¾*fg^�\27id�` ^ e \�7idU\��lk97id£Î[wq ^�\|�Sd	:�^�\27Gd�`�^ e \27idU\|�Äk97idOQ[�XÆILYQYZRWMlr��
RÇYZOQK
RÆIhT�ILu
u
Twq;
�OQHÄI©r�OZqLKlqLz�^ Ihr<7�B a

f(a)

y=f(x)y

y=L(x)
slope=f’(a)

xµ·¶�=�¼ Á���R�YQOZK
RUILT:z|F
K
X£r�OQqCK·Ø}�
qC[VR(ÍCTVILu
��OZ[6rV�
OZ[6r�ILK
ÍCRWK�rEYQOZK
RhÎ�r���I©r}OZ[UÎ
> \|�Sd�f.^8\�7idy` ^ e \�7idW\|�lk87idOQ[�XÆILYQYZRWMlr��
RÇYZOQK
RÆIhTVO@?UIhr�OQqCKÄqhz�^ÂIhr<7�B

µ·¶�=�¼ É �·f-A1�­OZ[6rV�
RÇXs��ILK
ÍLR(OQK·��BAa¾*f�^�\�7v`BA1�Sd�k�^�\�7id:TwRUu
TwRU[VRWKtr�[�rV�
RIhH qCF�K�r�rV��Ihr�rV�
RÇXUF
T?ÃCR(¾*fg^�\��Sd6TVOZ[wRU[}qCT6z�ILYQYZ[Ç\�r��
RXs�
ILK
ÍCRÇOZK&^�\��SdVd�Ø}�
RWK&�{Xs��ILK
ÍCRW[�êt~�IhK{ILH�qCF
Ktr É ��BÉ ¾1f.^�e|\27id É �{TwRUu
TwRU[wRUKtr�[Er��
R(ILH�qCF
Ktr�r��
Ihr}r��
Rr�ILK
ÍCRWKtr�YQOZK
RvTVOZ[wRU[}qCT6z�ILYQYZ[Ç\�r��
RÇXs��IhK
ÍCRÇOZK·r���RYQOZK
RUILTVOC?ÆIhrVOZqCK�d�Ø}�
RWKN�{Xs��ILK
ÍLRU[Eê�~NIhK&IhH qCF�K�r É ��B

y

x
f(a)

f(a+dx)
L(a+dx)

dy delta y

a a+dx

dx=
delta x

y=f(x)

y=L(x)

%vÛ ��ÜÞÝ 
�¶�¼\�Itd æ OZK�MNrV�
R�YQOZK
RUILTVOC?ÆIhrVOZqCK > \��Sd.qLz ¾ fg� � ` o©� IhrD7�f]A�ILK
M&F
[VR�OQr}r�qÄILu
u
Twq�
GOQHÄIhrVRrV�
R>ÃhILYZF
R>qhz rV�
R>z|F
K
XWrVOZqCKNIhr¯ACB «t�GB\|ê�d�p:qCH�u
F�rVREAa¾¢IhK
M É ¾ z|qCT§��f�A ILK�M É ��f�«GF�«t�iBã »�
�ä���º|»S¹�å\�Itd�^ e \|�Sd�f®\�� � `�o©�Sd e f.o©�1` o^8\?A�d�f§��j ^ e \�A�d�f �
> \��Sd�f�^�\?AÔd�` ^ e \?A�dW\|� k�A�d�fg�E` � \��Äk�AÔd�f � �ÄkÑA½ OQK
RÆILTwO@?UIhr�OQqCKyÈ > \��Sd�f � �lk ACB
> \�AHF�«C�Cd�f � ÚtAHF «t�,kÑAvf��IF�oÁ���RUTVR£z|qCTVRhÎ�^�\?A�F�«t�Ld�:.�IF÷o\|ê�d�Aa¾*f.^�\�AHF «t�Cd k�^�\�A�d�f��GF÷oL«CoC�vk!�(fg«IF�oL«toC�É ¾1f.^�e|\27id É ��f�^�e|\�A�d8Ú�«IF «t�Çf � Ú�«IF «t�Çfg«IF�o

�



J Ö>Ö>=?�?¤�785
��9:3,@�9��N´>��2�����785
�0�:��@�5�9×²�2�7�Ö>³,@
Á���R([wYZqCu�R>qLz4r��
R>r�ILK
ÍCRWK�rEYQOZK
R,rVq IaXWF
TwÃLR¾1f.^�\��Sd�IhrEI*uSqLOZKtr��·fK7JOZ[�RWëiF
ILYrVqar��
RÇM
RWTVOQÃhIhrVOQÃLR>qLz�^8\|�Sd�Ihr<7�Î�O_B RLB�^�e�\�7id£B

a

f(a)

y=f(x)y

x

slope=f’(a)

æ RWTVH Ihr;L [:r���RUqCTwRUHNBÌ z�^�\��Sd�OQ[�XUqCKtrVOZK�F
qCF
[}K
RUILT<MÔÎ�ILK
MNMvOZ[}IYQqGXUILY�H�OZK�OZH1F
H�qCT�H I1
GOZH$F
H&Îir��
RWKOM�OZ[}IXWTVOÅr�OZXUILY�K�F
H$êSRWTEqhz�^ Î�O_B RLB�RUOÅr��
RWT^�e|\�M£d�f�«aqCT�^�e�\�M£d6M
qiRU[}K
qLr}RP
�OQ[wrUB
Q K·r���R(u�OZXWrVF
TVRhÈ�^ e \�xUd�fg«*ILK�M­^ e \ É d�� é ��B

c d
x

y
loc. max.
f’(c)=0

horizontal tangent line

loc. min.
f’(d) DNE 

no tangent line 

" �4¶SR$
�»UTU¶WVYXW¹S�Ô¶���Z
��
>��¶t����»[V�¼ Á4q&â�K
M r��
R ILê
[wqCYZFGr�R�HÄI1
GOQH1F
H¿IhK
MÞH�OZK
OQH1F
HÃhILYQF
RU[�qhz�IaXUqLK�rVOZK
qLF
[�z|F
K
XWrVOZqCK&^ qCKNIaXUYZqL[VRUMNOZKtrVRUTwÃhILY�\]7�j^M`_�È
ACB æ OZK�M­r��
R1XWTVOÅr�OZXUILY4KiF�H1êSRWTV[>qLz�^ÞqLK�\�7�j^M£d£ÎyO�B RhB>r��
R1u�qCOQK�rV[vØ}�
RWTVR�^ e \��Sd}f]«lqCTÇ^ e \|�SdM
qiRU[VKaL r�Rb
GOZ[?rÆBoGB æ OZK�M�rV�
R>ÃhILYZF
RW[}qLz�^ Ihr�rV�
RÇXUTwOQr�OQXÆILYSK�F
H1ê�RUTV[WB��B æ OZK�M�rV�
R>ÃhILYZF
RW[}qLz�^ Ihr�rV�
RÇRUK
M�uSqCOQKtr�[}qLz4r��
RÇOZKtrVRUTwÃhILY�Î
O_B RLB�^8\�7id6ILK
M{^�\�M£dÀB� B�Á��
R$YZILTVÍLRU[wrEqLz r��
RÇÃhILYZF�RU[}z|TVqCHJD�r�RUu�[>o*ILK
M­��OZ[�r���R$ILê�[VqCYQF�r�RÇH I1
GOZH1F
H×ÃLIhYZF
R.c
r��
R[VH ILYZYQRU[?r�qLz8rV�
qC[wRÇÃhILYQF
RU[�OQ[6r��
R(ILê�[VqCYQF�r�RÇH�OZK
OQH1F
H ÃhILYZF
RhB
%vÛ ��ÜÞÝ 
�¶�¼æ OQK
M rV�
R,Ihê
[VqCYQF�r�R�HÄI+
�OQH OQH]ILK�M·H OQK
OZH1F�H¯ÃhILYZF�RU[:qhz ^�\|�Sd�f§� ü k � � í `cA���qCKd\ k(ACj � _�Bã »�
�ä���º|»S¹�åACBE^ e \��Sd�f � � í kÑA�o©� � f � � � \��Äk!�td 0 «*ILK
MN� IhTVR>XUTwOQrVOZXÆIhYyK�F
H1ê�RUTV[}qLz�^ BoGBE^�\�«Cd�f¯A��Gj ^�\��td�f�k(A�oGB��BE^�\?k(A�d�f.oL«Gj ^�\ � d�f�A��GB� B�Á��
RUTwRWz|qCTwRLÎSoL«aOZ[6rV�
R(ILê
[wqCYZF�rVRÇHÄI1
GOQH1F
H�ÃLIhYZF
R>qLz�^ ÎILK
M k�AÔo*OQ[6r��
R(ILê
[wqCYZFGr�R>H�OZK
OQH1F
H ÃhILYZF
R>qhz�^ B

�



e <>����7�2
¡ 9���¤�<,2
�:�¬@Gf��y5�¤S³>�?3,²µ·¶�=�¼ Á��
R6M
qCH ILOQK$qLz�I�z|F�K
XWrVOZqCK*^8\|�Sd4OQ[ rV�
R:[wRWr�qLz�IhYZYtÃhILYZF
RW[�qLz
�*z|qCT4Ø}�
OZXs�1rV�
R�z|F�K
XWrVOZqCKOQ[�M
RWâ
K
RUMyBÁ4q�â
K
MNrV�
R>�
Ï0OQK�rVRUTwXURUuGr�[UÎ�[wqCYQÃLR�^�\|�Sd�fg«1z|qCT6��B�Á��
RÇ¾tÏ0OZKtrVRUTVXWRUu�r}OQ[E^�\�«Cd£Bµ·¶�=�¼ ^�\��Sd�OZ[1XUILYZYQRUMmR£ÃCRWK�OÅzE^�\|�Sd*f ^�\?k}�Sd(z|qCTaIhYZY���BÞ^8\|�Sd�OQ[1XÆILYQYZRWMmqGM�McOQz�^�\��Sdafkv^�\�kE�Sdvz|qCT>IhYZY ��B���B Í
BaXUqL[
�mOZ[vRWÃCRWKyÎ ILK
M [VOZK6�ÞOZ[,qiM
MyB�^8\|�SdvOZ[vXÆILYQYZRUM u�RUTwOZqiM
OZX$OQz�r��
RWTVRRP
GOZ[wrV[vI�K�F
H1ê�RUT	g­[VF�Xs�{r���I©r>^�\��Sd:f¬^�\��*`hg�d6z|qCTEILYQYy��B�Á��
R$[wHÄILYQYZRW[wr}u�qC[VOÅr�OQÃLR�K�F
H$êSRWTig[wF
Xs��r���Ihr}^�\|�Sd�fg^8\|�$`Og�d�z|qCT�ILYQYS�&OZ[6XUILYZYQRUMlrV�
R>uSRWTVOQqGMlqhz�^�\��Sd£B	��B Í
B�XUqC[
�{ILK
M�[wOZK��­IhTVRu�RUTwOZqiM
OZX�Ø}OQr���u�RUTwOZqiMNo1*�Bµ·¶�=�¼�Ì z:RWOQr���RUT YQOZHîbj�k�l ^�\|�SdEf > qCT YQOZHîbj ¨ l ^�\|�SdEf > \|qCT,ê�qLr���dÀÎyr��
RWKÂ¾{f > OZ[>XUILYZYQRUM I��qCTVOC?UqCKtrsIhY�IL[w~iH$rVqLr�RhB Ì z:RUOÅr��
RWT¯YQOZHîbj�mon f&prq qCT¯YZOZHîbjsmPt fuprq \|qCTÇêSqLrV��d£Î�rV�
RUK �cf&7{OZ[ÇIÃLRUT?r�OZXUILY�IL[?~iH u�rVqLr�RhBµ·¶�=�¼ 
¬K�F
H1ê�RUT�x,OZK�r���R�M
qLHÄILOQK�qLz�^�\��Sd6OZ[}XÆILYQYZRWM{I*XUTwOQr�OQXÆILY�KiF�H1êSRWT�qhz�^�\��Sd}OÅz8RWOQr���RUT^�e|\�xWd:M
qiRU[wKvL rERP
�OQ[wrEqCTE^�e�\�xWd�f�«�B
XW¹xwH��¶���V4º�¹y�vz�µ�¶WwH��¶���TÆº�¹��!�Ô¶WTW�t¼ ^�\��Sd�OZ[vOZK
XWTVRÆIh[VOZK�ÍÄØ}�
RUKÞ^�e�\|�Sd|{¬«�Î�ILK
M M�RUXUTwRÆIL[wOZK
ÍØ}��RUK{^�e|\��Sds}Ñ«�B��º~�1TW�)V�¶W�©º�Z
���Ôº~Z�¶­�Ô¶WTW�t¼$Ì z�^�e|\��Sd�Xs��ILK
ÍLRU[,z|TVqLH u�qC[wOQr�OÅÃCR(r�q·K
RWÍtIhr�OÅÃCR$IhrÇx�ÎSr���RUKÂx�OQ[,IYQqGXUILY�H I1
GOZH$F
H�z|qLT�^�\|�SdÀB Ì z�^�e�\|�Sd�Xs��ILK�ÍCRU[�z|TVqCH¯K
RUÍCIhr�OÅÃCR�r�q(uSqL[VOQrVOQÃLR}Ihr�x©ÎtrV�
RUK x:OZ[�I>YZqiXÆIhYH�OZK�OZH1F
H�z|qCTv^�\|�SdÀB$\ Ì K­ê�qLr��&XÆIL[wRU[>x>H1F
[?r,ê�R�OQK&rV�
R$M
qLHÄILOQK&qhz�^�\|�SdÀÎ�IhK
MÂ^�\��Sd}H1F�[wr,ê�RXWqCKtr�OQKiF�qCF
[EIhrEx�B÷d
R�»�¹xwC��Z�º��P� �Ô¶WTW�C¼ ^8\|�SdEOQ[>p��Ê\�XUqLK
XÆIÆÃCRaF�u�Ø:ILTwM�dEØ}�
RWK ^�e e|\��Sd${.«�ÎSILK
M p��J\�XUqLK
XÆIÆÃCRM�q�Ø}K�d6Ø}��RUK ^�e e|\��Sds} «�Bµ·¶�=�¼:Ì z�^�\|�Sd�Xs��ILK�ÍCRU[�r��
REM
OQTVRUX£r�OQqCK*qLzyXWqCK
XÆIÆÃiOQr0~�I©r:xÇ\�ILK
M x�OZ[�OZK*r���R�M
qLHÄILOQKaqLz�^8\|�SdVdÀÎrV�
RUK&xvOQ[}ILK&OQKI��RWXWr�OQqCK�uSqLOZKtrÆB
R$äy�+Z�¶hT���¶t�+w©� º�¹���¼ �,TVIÔØ�Ih[w~iH uGr�qLrVRU[,Ih[vM�IL[w�
RUM YQOZK
RW[UBE��YZqLrvILYQYyr��
R1OQKtr�RUTwXURWu�r�[WÎ�YZqiXÆIhYH I1
GOZH$F
H ILK
M�H�OZK�OZH1F
H;uSqLOZKtr�[WÎ}ILK
MÑOQKI��RUX£r�OQqCKÑu�qCOZKtr�[WB�Á���RUK°M
T�IÆØ rV�
R­ÍCTVILu
�ÑqLzvr��
Rz|F�K
XWrVOZqCKyÎ�H I���OZK�ÍmOQr u�IL[w[lr��
TwqCF
ÍC�tr�ILYQYErV�
R­u�qCOZKtrV[UÎEILu
u
TwqtILXs�ÑrV�
R IL[?~GH�u�rVqLr�RW[UÎ}z�ILYZY�ILK
MTwOZ[wR·ILXUXWqCTVM�OZK
Í­rVqÂrV�
R·OZK�XUTVRUIL[VOQK
Í�/hM�RUXUTwRÆIL[wOZK
Í rVRU[wrUÎ�ILK
McØ}OQrV��XWqCK
XUIÔÃiOÅr0~!ILXUXWqCTVM�OZK
Í­rVq­r��
RXWqCK
XUIÔÃiOÅr0~{r�RW[wrUB Ì z�rV�
R1z|F
K
X£r�OZqLK OZ[vR£ÃCRWKyÎ�qGM
M�ÎyqCT,u�RUTwOZqiM
OZXhÎSF
[wR1r��
OQ[vz�ILX£r�\|rV�
R1ÍCTVILu
� qLz�ILKR£ÃCRWK�z|F�K
XWrVOZqCKlOQ[:[?~GH�H�RWr�TwOZX�ILê�qCF�r:rV�
R,¾tÏ�I1
GOQ[UÎ�r��
R,ÍLT�ILu
�ÄqLz4ILKlqiM
Mlz|F
K
X£r�OQqCKlOZ[�[w~iH�H R£r�TVOQXIhêSqCFGr�r��
RÇqCTwOZÍCOQKyÎ�IhK
MNrV�
RÇÍCT�Ihu
��qLz�I*u�RUTVOQqGM�OZXvz|F
K�XWr�OQqCK�OZ[�u�RUTwOZqiM
OZXÆd£B
%vÛ ��ÜÞÝ 
�¶�¼ Á��
RWTVRÄOQ[ÇIN[wRUu�IhT�IhrVR ��IhK
M
qCF�r(Ø}OQrV�ÞIhKnRP

IhH u
YQRLÎ ^�\��Sd>f o©� �� � k�A BÄÁ I��hRÄIXWqCut~·z|TVqCHËrV�
RÇr�T�IÆ~NqCF�rV[VOQM
R�qhz�H$~�q���XWR�OÅz8~CqLF{Ø:RWTVR�K
qLr�OZKNXUY�Ih[V[}Ø}�
RUK{rV�
OZ[}RP

IhH u
YQR(Ø:IL[M�qCK
RLB

�


