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')(+* �,��-.-/��0�132+451/687�9 *;:=<><.(+*@?BADC %&EFEG%�E C ��� <.(+*8< 9 < �IH�1 : - <3(+* 0 *#*&J ���KL: 2NM�O < �QP+R�S�M�T�T�P�U

1) VXW H�132 < ��9 < �I� <3(+*ZY\[ ��7 * 13] W - * ] * 2 <�:&< 1/��2N��� <3(+* W 6 * 9+7�� -
[ ��7 * ��H��#] <3(+* W H *&^ 1���9+6: 6�6
1�4�2�] * 2 </_�')(+*ZY\[ ��7 * ]�9+6 <`(+:=^+*;: W�W H,� W H�1 :=</*Z[ �#]�] * 2 < 6 : 2+751 ndentation.

2)
')(+* ��9 < W 9 < ��� <3(+*ZY W H,��4�H : ]a132 [ -39+7�1.2+4 :=< - *#: 6 <cb 4 ����7 </* 6 <d[#: 6 * 6 _�e�fg*#*8<.(+* Rih�T�jN0 *=k 6
1 <�*
����H	132��,��H�] :=< 1���2N��2 ( ��0 < � [L: W < 9�H * W H���4�H : ]l��9 < W 9 <�_nm

3)
')(+* W 6 * 9+7�� -

[ ��7 *8<.(+:=<`<.(+*ZY\[ ��7 * 1�6 kg: 6 * 7Q��2 _�o - :#[#*8p ��9�H W 6 * 9g7�� -
[ ��7 *Z: 6 : 2 : W�W * 2+7�13q :=<

<.(+*8r V YBs �#� <3(+*Z: 6�6
1/4�2 ] * 2 <�_5tvuw'yx U{z�� p ��9�H W 6 * 9+7�� -
[ ��7 *8(g: 7 * H�H,��H,6|1.2Q1 < S p ��9Q]�9+6 < ��13q<.(+*;* H�H,��H,6 : 2g7Q6
9 k ]}1 <><3(+* 2 * 0 W 6 * 9+7�� -

[ ��7 * 0�1 <3(~<.(+*ZY\[ ��7 *#_
t�u�'yx U o - *#: 6 * 1.2 [ -39+7 *@p ��9�H < 9 < �IH�1 : ->2�9�] k+* H���2 *&^g* H pN: 6�6�1/4�2 ] * 2 </_5�D* ] * ] k+* H <3(+:=<><3(g*8< � W -W : 4 *��� *&^+* H pN: 6&6
1�4�2�] * 2 < 1/6 < ��132 [ -39+7 *@<.(+* 6 </:=<�* ] * 2 < U
� ')( 1/6 : 6�6�1/4�2 ] * 2 < H * W H * 6 * 2 < 6+] p ��0�2�0G��H J+�
����-3-���0 * 7 k�pQp ��9�H�6
1/4�2 :=< 9 H * S : 2+7 p ��9�H * -] : 13- : 7�7�H * 6�6 _�� ��9Q2 *#* 7 < �5132 [ -.9+7 *@<.( 1/6|1.2��,��H�] :=< 1���2+S���Hp ��9�H : 6�6
1�4�2�] * 2 < ] : H J 0w1.-3- k+*8�)x)�DuG_

Problem')(+* W H,� k - * ]�0 : 687 * 6 [ H�1 k+* 75132 <3(+* W H *=^ 1/��9+6 : 6�6
1�4�2�] * 2 </_�� H�1 </*Z:;Y W H���4�H : ] k+: 6 * 7Q��2 <3(+*
pseudo-

[ ��7 *@<3(+:=<`p ��9N7 *=^g* -�� W * 75����H <.(+* W H *&^ 1���9+6 : 6&6
1/4�2�] * 2 <�_
EG�g�"!#�&���L���d�����g�.�/�#��$������
Y �#] W 9 </*Z: 2+7Q��9 < W 9 < U

(i)
')(+* - * 2+4 <3( �I� <.(+* W 1 * H e - m S <.(+*;: 2+4�- * ��� <.(+* 0 :&<�* H�7 *#[ -3132 :=< 1/��2 e

β
m	: 2+7 <3(+*@^ �I-.9�] * ��� <3(+*< 0F� W 1.-3- : H,6�S�4�1 ^+* 2 <3(+* �,��-.-/��0�132+451.2 W 9 <>^+: -39 * 6�U

L � M b TZ]�S H �+� ]�S d � T _ P�]�S h � M _nb ]�S
�z=0.5m

��:&J+* 6
9�H *Z: -.-`1.2 W 9 < 6 (+:&^g*Z: W�W H,� W H�1 :&<�* W H,��] W < 6 : 2+7 <3(+* ��9 < W 9 < 1�6
informative.

(ii)
Y H *#:=</*Z: 2+7 <�* 6 < ����9�Hd]���H * 6 *=< 6����|H *�: 6���2 :=k - *@^+: -39 * 6���� L S H S d S h

: 2+7
�z.

Notes:
• 

��(+* 2 *=^+* H p ��9N7�� [#: - [ 9�- :=< 1���2+6�S�0 (+*�<.(+* H k�pQ(+: 2+7Q��H�0�1 <.(N:;[ ��] W 9 </* H�S p ��9�6 ( ��9�-�75] :=J+*
6�9�H *@<3(+:�<`p �I9 : H *Z[ ��2+6�1�6 <�* 2 < - p 9+6�132+4 <.(+* 6 : ] * 6 p 6 </* ]����	9�2�1 < 6 _

• z�2 : W H,� k - * ] : 6�6 < H : 1/4 ( < ����H�0 : H�7 : 6 <.( 1�6���2 * S�1 < 1/6 (+* - W �
9�- < � ^+* H�13� pQ<3(+*@</* 6 <c[#: 6 * 6 k�p 6���] *
(+: 2+7 [#: - [ 9 - :=< 1/��2+6 _ z < 1�6 : 4�����7 (+:&k 1 <>< � </* 6 <d: 2+7 ^+* H�13� pQp ��9�H W H,� 4�H : ]�6�0 (+* 2 *&^+* H W ��6�6�1 k - *#_


