
�������
1 ��� 2

	�
����
��������
���������
������ "!$#&%(')#&*�+
,.-0/2143657583$9:<;0=>:8?A@6B0/DCFEGE7-0/

BEGINNING
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1)
,.-0/>c0?�/FB0@$3

- d 3$@$/>1�36HeE<-f/_=6:7g0/Z;hc$H436i$5"/Fj�kl,.-$:"?Aj�B0?�E�i0/mE<n$c0/)@$ao;036E�-0CZ;0@ - 9H�:<E7E"/Z;0klpqCFY0/?rB$Hs/mE<-0CFE�n03IBhY0/)/ZctC d 36c$nt361eE7-0/>c0?Z/ZB0@$3 - d 3$@$/_?Z3uE7-0CZEvn036B d CF;hB0?�/m:<EvE83h@$/Fg0/Z5"36chn036B$Hxw
d 3$@$/)k_yX36B[9:<575zCF5"?�3>;0/)/)@_C d 36c$n_E83m-0CF;0@ -:7;[C)?eC�;[CZc$c0/F;0@6:<{_1�36HKE7-0/A;0/F{&EzC)?Z?�:8=6;$j|/Z;$E"k

2) } ;0?�9P/ZH4?vE"3>E7-0/D~6B0/)?�E7:"36;0J�?�V�c$H436g$:8@&/)@_CFE�E7-0/W/F;0@_361�E<-$:"?eC)?�?r:8=6;&j�/F;$E8k
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� ,.-$:8?eC)?�?r:8=6;&j|/Z;$EGHs/Fc$H4/\?Z/F;$E8?0j�n[3$9;�9P36H�Y0�\a
1�365<5"3$9X/)@Wi$n_n036B$H�?r:"=6;0CZE7B$H4/)a�CF;0@>n036B$H/

-
j�CF:<5zC)@$@6H4/)?Z?�k�yP36B�;0/)/)@WE"3>:<; d 57B0@$/2E<-$:8?0:<;$1436H�j|CZE<:"36;0a�3IHn036B$H�C)?�?�:8=6;&j|/Z;$EWj�CFH�Y�9:<575Wi0/l�.O.�u�Pk��mCFE8/�C\?Z?�:8=6;$j|/F;$E8?h?�-036B$5"@�i0/�E"CZYf/Z;�E83�E7-0/��XH436c

-In-w�/Z;$E7Hs/�JM��,.���sS6^0S6V�k��mCFE8/�C)?�?�:"=6;$j�/F;$E8?|9:<5<5P;036EPi0/�C d)d /Fc$E8/)@�CF1�E"/ZH�`0b<Q$^�3I;�E<-0/�@&CFn�3I1�n036B$H
tutorial.
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£¤H�:<E"/AE7-0/D@$C�E8CW@$/ d 5"CZH4CFE7:83I;0?�a6c0?�/FB0@$3 - d 3$@$/21436HCAc$H�3$=6H4CZj�E<-0CFEz9:<575 d 36j�c$B$E"/AE7-0/214365<5"3$9�:7;0=$b

(i)
E7-0/A5"/Z;0=IE<-

l
a$3I1�E<-0/2c$:8/FHJ¦¥f:"=6B$Hs/�S6V�a61�H�3)j�E<-0/W?�-036H4/2E83_C2c036:<;&EK9-0/ZH4/2E<-0/W@$/Fc$E<-[361vE<-0/

9PCFE8/FHKi03$@6n_:"?0§[JME<-0/2g0CF5<Bf/D361
h
:8?vY$;03$9;0V�¨

(ii)
E7-0/DCF;0=65"/W361�E<-f/Ai036E7E"36j©:<; d 5<:<;0C�E<:836;>ªtJ"@&/\=6H4/)/)?�V�a$CF;0@

(iii)
E7-0/AE"36E"CZ5Gg03657B$j|/

VT
361�E89X3 d n$5<:7;0@6H�: d CZ5Gc$:75<5"CFH4?e?�B$c&c036H�E<:<;0=mE<-0/214CFH/)@$=$/D361vE<-f/Ac$:"/ZH4k

,.-0/W@$/Zc$E7-
H
361vE<-0/W9XCFE8/FHvi03$@6n[CZEGE<-0/W=6:7g0/Z;[@6:"?�E"CZ; d / L

:8?vY$;03$9;0k
£«/DC)?�?�B$j�/2E<-0CFE�E7-0/WCZ;0=65"/W361vE<-0/2i036E<E83Ij¬@$/ d 57:<;0CFE7:83I;[@$3$/\?0;036E d -0CF;0=$/DC)?e9P/2j�36g0/WC\9PCFn_1�H43)j

E7-0/D?r-036Hs/)k>,.-0/2g0CF5<B0/W361
H d CF;_i0/Aj|/\C\?rB$Hs/)@>1�H436j¬CW?�-$:7c0a$9�-$: d - d CF;$;036E d 3Ij�/ d 583$?�/FH�E83mE<-0/?r-036Hs/2E<-0CF;

L
k6,.-0/Ac$:75<5"CFH4?A361@6:8CFj|/ZE"/ZH

d  ^$k®Q>j|/ZE"/ZH4?A?�E8CF;0@_36;_E7-0/2i036E<E"36j¬?rB$H�14C d /)k6,.-0/AE"36c[361/)C d -_c$:75758CFH�E7-0CFE�:8?0g0/FH�E7: d CF5�E"3>E<-f/AB$;0@6:"?rE<B$H�i0/\@_9PCFE"/FH?�B$H�14C d /W/F{$E"/F;0@$?eCFi036g0/AE7-0/W9PCZE"/ZH?�B&H�1�C d /Ai$nE7-0/A-0/F:8=6-&E
�z  ^$k®¯>j�/FE8/FH4?�k6,.-0/AE"36E"CZ5G-0/F:8=6-$EK361/)C d -_c$:<575"CZHv:8?v-�° �z.
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,.-0/WC\?Z?�:8=6;$j|/Z;$EG:8?0E83 d 3Ij�c$B$E8/)b
(i)

E7-0/DCF;0=65"/0ª J�@$/)=6H4/\/)?ZVG:71|E7-0/2g0CZ57B0/\?A361 �
and � CFH4/AY$;03$9;

(ii)
E7-0/A5"/Z;0=IE<-[361vE<-0/2c$:8/�H

l
J¦j�V�:71|E<-0/2g0CF5<B0/W361�§_:"?vY$;03$9;

(iii)
E7-0/AE"36E"CZ5Gg03657B$j|/

VT
J7j 3V�361�E"9X3>c$:75<5"CFH4?e?�B$c$c036H�E<:<;f=>E<-0/2c$:8/�H

Steps
1)

�X/\C)@>g0CZ57B0/\?
L
a ������� �� and

§��¤��36H"j�CF5<57n0a$CZ1�E8/FH�E7-0/2g0CZ57B0/\?ACFH4/2H4/\C)@$a6E<-f/Fn[CZH�/ d -0/ d Y0/)@1�36H�g0CZ57:8@6:7E<n0kmN�3$9X/Fg0/FHsa6E"3_?�:<j�c$5<:71�n_E7-$:8?eC)?�?r:8=6;$j|/Z;$E8a$9P/W9�:75<5zC6?�?�B$j|/AE7-0CZEGE7-0/D@$CFE8CWCFH4/
CF589PCFn0?v:<;$c$B&E d 36H�H4/ d E<57n0k

2) Compute
ª

3)
w�3)j�c$B$E8/

l
4)

w�3)j�c$B$E8/2E<-0/2-0/Z:"=6-$Ez361vE7-0/Ac$:75758CFHs?
5)

w�3)j�c$B$E8/2E<-0/2E836E8C�5�g03657B$j|/D361�E"9X3>c$:75<58C�Hs?
6)

�B$E<c$B$EGE<-0/2H�/\?rB$5<E8?A361�E7-0/ d 36j�c$B$E8CFE<:836;0?

Questions

1)
yP36B�@$/Fg0/Z5"36c0/\@�CDc0?Z/ZB0@$3

- d 3$@$/WE<-0CFE d CF;[i0/WB0?�/)@_E"3[?�365<g0/WE7-0/Wc$H436i$58/Fj E<-0CFE�9P/�@6:8? d B0?�?Z/)@$k¥�36H�9-$: d -�c$H43$=6H4CZj�j�:<;0=�5"CZ;0=6B0C)=$/\J�?�V @$3$/)?unf36B$H c0?Z/ZB0@$3 - d 3$@$/�1�36H"j C�c�H436c0/FH i0C)?�:"?XE<-0CFE
j|CFY0/\?vE7-0/Ac$H43 d /\?Z?e361 d 3$@6:<;0=_/)C)?�:"/ZH
	

2)
,.-$:"?v:8?eC�E89P3>c0CZH�E��B0/)?�E7:836;0b

i)
��3�n036B(E7-$:<;�Y�E<-0CFE C���w � B$;0@$/ZH4?�E"CZ;f@$?���c0?Z/ZB0@$3

- d 3$@$/	���:7g0/�CZ; CF;0?�9P/ZHh361 � yX/)?���36H
� ��3$�DCF;0@>i$H�:"/Z1�5<n[/F{$c$58CF:7;[9-$n0k

ii)
£¤-0CZEGc$Hs3$=6H4CFj¬@$3&/\?eC d 36j�c$B$E8/FHK-0CFg0/2E"3>-0CZg0/2:<;[3IH4@$/ZH�1�36HK:7EGE83 � B$;0@&/ZH4?�E"CF;0@$�Ww d 3$@$/	


