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Name:_______________



��������	
� �  �� � � � �� ��� Name____________________

� � � � � �� �� � �� ��

���������	��
����������������������������	����� ��!
"$#%#'&)(+*-,�.�/0,21234&5.�/06�*-7�*4*08:9<;�6�*=8:/>#�12#�,?*0(A@B;�,�.5,�.�*-C 34D�D?3)@E;�8�9F/=,�,�G�;�7)&),

es:
A.

"IH�/J9K*JL�6);�G�,�&�/0DM(+*0(�34GN1O#�1�#',?*0(A@B;�,�.:P�H�/J9Q*4#SRT"OU V�UXWYU ZOU [YU \	]N^
B. _ @`3�H)G 3)a4*J#%#%*J#bRTc>d4U c-e)]
C.

"IH).)12#�;?a4/0D2(�*0(+34G�1$#�12#�,f*0(g,�.�/0,haJ/=85.�34D?L�,�.)G%*J*-H�/49Q*J#%^
_ .�*	,?@`3�H)G 3)aJ*4#%#%*J#S9K*08�*0G /=,?*>/>#i*Jj4&�*08�aJ*>34Ck(+*0(�34GN1`G *0C%*0G *=8�aJ*J#k,f3�H�/J9Q*J#i^ _ .);f#S#%*Jj4&�*=8�aJ*-;?#
D�;?#',?*JL�;�85,�.�*-C�;�G%#�,haJ34D�&)(O8:34Ck,�.�*-,f/07)D?*>3485,�.�*-8�*0lm,2H�/49Q*J^ _ .�*-(�*0(+34G�1�G%*0C *0G%*08�aJ*-;f#S*08�aJ3)L)*4L
/J#SnQc�G 3)aJ*4#%#%o

-
nQc-/J9Q*Jop@E.�*0G *�n)c�G%3)aJ*J#%#%oF;f#k,�.�*-H)G%3)aJ*J#%#�(+/0q);�8�9Y,�.�*	G *0C%*0G *08�a4*>RTc>d�34Grc-e)]

/08�L5nQcb/49Q*JoF;?#�,�.�*-6);�GN,�&�/=D2(+*=(+34GN1`H�/J9Q*	7�*0;�8�9YG%*0C *=G *08�aJ*�RN/-Df*0,�,f*0Gr"
-
\	]�^4\	34GE*0lk/0(sH)D?*JU

“P1-
"Ot-(+*4/08�#kH)G 3)a4*J#%#kc>d	G *=C *0G%*08�aJ*JL�H�/J9K*-"$^

_ .�*	G *J#�,u34Cr,�.�*>aJ34D�&)(O8�#S34Ck,�.�*-,f/07)D?*>/=G *-&�#%*4L�,?35#�.�3)@v,�.�*�aJ348),?*08),f#S34Cr,�.�*>w�H�/J9Q*	H).)1�#�;faJ/0D
(+*0(�34GN1O/0CN,f*0GE*4/Ja0.5(+*=(+34GN1`G *=C *0G%*08�aJ*-&�#�;�8�9Y,�.)G%*J*>L4;�CNC *=G *08),MH�/J9Q*-G%*0H)D?/4aJ*0(+*=8),2H�34D�;fa0;?*4#%^
x 8�L)*0GS*J/Ja=.5G *0H)Df/JaJ*0(�*08),2H�34D�;?a01`,�.�*0G%*>/0G%*-,�.)G%*J*-,?/=7)D?*>*08),�GN;f*J#k,�.�/0,hL)*J#ia0GN;�7�*-,�.�*>a4348),?*08),f#S34C
,�.�*-,�.)G *J*	H).)1�#�;faJ/0DM(+*0(�34GN1`CNG /=(+*J#k7)1O*0;�,�.�*0Gk;�8�L4;?a4/0,�;�8�9F@B.Q;?a0.5H�/J9K*-;?#kDf3)/JL)*JL5Ry"

-
\	]r34GE/=8

zJ{ t>a0.�/0G%/Ja0,f*0Gr;�Cr,�.�*-H�/J9Q*-;f#S*0(sH),�12^4"$#S/�9<&);?L)*JU4,�.�*-G 3)@`#kC%34Gr,�.�*-CN;�G #�,M,?@`3�(+*0(�34GN1
G *0C%*0G *08�a4*J#S/0G%*>/0D�G *J/JL41`CN;�D�Df*JL�;�85C%34Gr1234&�^)|�34&)Gm}~3475;?#�,?3�CN;�D�DM;�85,�.�*-G *J#',h34Cr,�.�*-,?/=7)D?*J^

_ .�*	H�/J9Q*-G%*0H)D?/4aJ*0(+*=8),h/0Df9Q34GN;�,�.)(+#b/0G *>/4#kC 34D�D?3)@`#%�
�u�Yx

–
"g9<D?347�/=D2H�/J9Q*	G *0H)Df/JaJ*0(�*08),2H�34D�;?a01`&�#�;�8�9�,�.�* �u��x G *0H)Df/JaJ*0(�*08),h/=D?9Q34G�;�,�.)(�^

�����
–
"g9<Df347�/0D2H�/J9K*-G *0H)Df/JaJ*0(�*08),2H�34D�;?a01`&�#�;�8�9Y,�.�* ����� G%*0H)D?/Ja4*0(+*08),u/0D?9K34GN;�,�.)(+^

\ � \	�
–
"�D?3)aJ/=D2H�/J9Q*	G *0H)Df/JaJ*0(�*08),2H�34D�;?a01`&�#�;�8�9�/-\ � \	��G%*0H)D?/4aJ*0(+*=8),h/0Df9Q34GN;�,�.)(+^ x 8�L)*0G

,�.�*-Df3)aJ/0DMG *0H)Df/JaJ*0(�*08),2H�34D�;?a01`H)G 3)aJ*4#%#kc>d	.�/J#S/085;�8);�,�;?/0DMG *J#';?L)*08),u#%*0,h34CSe�H�/J9Q*J#b/08�L�H)G 3)aJ*4#%#
cbe�.�/4#S/085;�8);�,�;f/0D2G%*J#�;fL)*08),h#%*=,h34C`d	H�/49Q*J^
"�,M,�.�*-7�34,�,?34(A34Cr,�.�*	,?/07)Df*-1�34&:#'.�34&)D?L�;�8�a=D�&�L)*>/>a434&)8),h34Ck,�.�*-8)&)(s7�*0GE34CkH�/J9Q*-C%/0&)D�,f#S#%*J*08
7)1$*J/4a0.5G *=H)D?/JaJ*=(+*08),MH�34D�;?a=1�^ � 8�a0D�&�L)*-;�851234&)GEaJ34&)8),M,�.�*-,f@`3�;�8);�,�;?/0DMH�/J9Q*-C%/0&)D�,f#kC 34Gk,�.�*-C�;�G%#�,
,?@`3�(+*0(�34GN1`G *0C%*0G *=8�aJ*J#S/0D�G *J/4L41�C�;�D�Df*JL�;�85,�.�*-,?/=7)D?*J^

	$G ��J�����4�D!����9�BE��
����"��J� �
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� � � � � �� �� � �� ��

� &�*J#',�;?348�d�a4348),�;�8)&�*4L��

Reference
Global Global

P1-A A * * A * * A * *
P1-B A B * A B * A B *
P2-C
P2-F
P2-E
P1-A
P2-D
P2-E
P2-D
P1-A
P1-B
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� � � � � ���� � �� ��

��� � ������������� �������	� �Y��������������
�	����� �%��!
_ .�* ��� c�� � e��� ��� ��W W�c x .�/J#k,�.�*-C 34D�D?3)@E;�8�9F/0,�,�G�;�7)&),?*4#%�

• 
w)e47);�,M6);�GN,�&�/0Dh/4L)L4G *J#%#b#�H�/JaJ*>@E;�,�.:/�����)P5RNe 12] 7)1 ,?*-H�/J9Q*>#�;�� *J^

• _ .�*-,?34H5.�/0D�CERy6);�GN,�&�/0Dh/4L)L4G *J#%#i*J#�4l���������
-
4lmCNC�CNC�CNC�C ]r34Ck,�.�*>w)e47);�,h/JL)L4G%*J#%#S#'H�/JaJ*-;f#

9<;�6�*=85,?3�,�.�*�34H�*0G /0,�;�8�9F#'1�#�,f*0( @E;�,�.5,�.�*>/=G a0.);�,?*Ja0,�&)G *�*08�aJ34&)G /49<;�8�9Y,�.�*>���5,f3�q�*J*0H
,�.�*>/=H)H)D�;?a4/0,�;f348��N#kH�/J9K*-,?/07)Df*-;�85,�.);?#kH�34G�,�;f348:34Cr,�.�*	6);�G�,�&�/0Du/JL)L4G *J#i#S#�H�/JaJ*4^ _ .�*
.�/0G L)@`/0G%*>/0D?#i35*08�aJ34&)G /49Q*J#S/-D�;�8�*J/=GrH�/J9Q*	,?/07)Df*>@B;�,�.:/�w)e47);�,2c _ [ aJ348),?/=;�8);�8�9K�
a.

e�47);�,2c�.)12#�;?a4/0D2c-/J9Q* � &)(s7�*0G
b.

P47);�,2c � Z�G *J9<;f#�,?*=G
c. � /0G�;?34&�#kH)G%34,?*Ja=,�;?34857);�,?#%^

• 
"Ic � Z�G *J9<;f#�,?*=Gr,�.�/=,h@`34GNq�#S/J#�C 34D�Df3)@�#i�
�B8 _ � V�C�;�D�Df#%U4,�.�*�*08),�G�;?*J#k,�.�/0,h/=G *-Df3)/JL)*JL5aJ348),f/0;�8:/	c � Z�CN;f*0D?L�,�.�/0,2;f#S*Jj4&�/0DM,?3�,�.�*
a0&)GNG%*08),26�/=D�&�*-;�85,�.�*-c � ZIG%*J9<;f#�,?*0G%^
�B8 _ � V�Df3)34q)&)H:34H�*0G /0,�;?348�#%U _ � VI*08),�GN;f*J#SaJ/08:348)D�1`(+/0,fa0.5;�Ck,�.�*0;�Grc � ZIC�;?*0DfL�(+/0,fa0.
,�.�*>a=&)GNG *=8),2c � ZIG%*J9<;?#',?*0G%^

x #�;�8�9Y,�.Q;?#k;�8)C 34GN(�/0,�;f348�U)/08�#%@`*0Gr,�.�*-C 34D�D?3)@E;�8�9Fj4&�*4#�,�;f348�#%�

(a) � 3)@v7);?9Y;f#k,�.�*	D�;�8�*4/0GrH�/J9K*-,?/07)Df*-C 34Gk,�.�*>/=H)H)D�;?a4/0,�;f348��N#kH�/=GN,h34Ck,�.�*-6);�GN,�&�/0Dh/JL)L4G%*J#%#
#�H�/4aJ*>R�4l�

-0x7fffffff)?

(b) � 3)@v(O&�a0.:#'H�/JaJ*-;f#S3)aJa0&)H);f*JL�7)1�,�.�*-7)D?3)a=q:34CrH�/J9Q*	,?/07)Df*>*08),�GN;?*4#SRTc _ [Y#%] ;�85,�.�*>�����N#
H�/J9K*-,?/07)Df*-,�.�/=,2(+/=H�#k,�.�*-H�/49Q*-,?/=7)D?*>34CS/08:/0H)H)D�;faJ/0,�;?348:Ry;?*J^4,�.�*-H�/J9Q*-,f/07)D?*	CNG 34( H�/0GN,
(a))?
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� � � � � �� �� � �� ��

� &�*J#',�;?348pe5aJ348),�;�8)&�*JL��

(c) � 3)@vD?/0G%9Q*-;f#k,�.�*-H).)12#�;faJ/0Dh/4L)L4G *J#%#b#�H�/JaJ*>34Ck,�.�*>#'1�#�,f*0( �

(d)
"gP47);�,2c � ZIG%*J9<;?#',?*0GS#%*J*0(�#k,?3�;�(OH)D�1`,�.�/=,h348)D�1Oe 6 R�P ��] &)8);fj4&�*-H)G 3)aJ*4#%#k;?L)#baJ/08:*0lm;?#',2;�8
,�.�*>#�12#�,f*0(+^4[�lmH)D?/0;�8:@B.�/=,h/08:���p@B;�,�.5(+34G%*-,�.�/=8:P �5H)G 3)aJ*4#%#%*J#S@`34&)D?L�.�/=6�*-,?35L)3)^



��������	
� �  �� � � � �� ��� Name____________________

� � � � � �� �� � �� ��

� ���`�����Y������� �����������N��
���������%��!
WY348�#�;fL)*0GS/>#�12#�,?*0(A@B;�,�.5,f@�3�H)G%3)aJ*J#%#%*4#SRTc>d�/08�L�c-e)] ,�.�/0,2.�/06�*-,�.�*	C 34D�Df3)@B;�8�9F*0lk*Ja0&),�;?348
7�*0.�/06);?3<GE346�*0Gk,�;�(�*J^

Process
[�lr*4a0&),�;f3485V�*=.�/06);?34GSRT,�;�(+*

->)
P1

W�c x d Z � ��	gd W�c x e Z � ��	gd W�c x w Z � ��	gd Whc x �
P2

W�c x � Z � ��	gd W�c x w Z � ��	gd W�c x e Z � ��	gd Whc x d
[�/4a0.5G 3)@vG *=H)G *J#%*=8),?#S/-H)G%3)aJ*J#%#i^)W�c x�� (�*J/08�#k,�.�*-H)G 3)aJ*4#%#S*0lk*Ja=&),?*J#S3485,�.�*>Whc x C 34G �
&)8);�,?#b34Cr,�;�(+*�/08�L�Z � ��	 � (�*J/08�#k,�.�/0,2,�.�*-H)G 3)aJ*4#%#k7)D?3)a=q�#S348:L4;?#'q5C 34G � &)8);�,f#S34Cr,�;�(�*J^4\	34G
*0lk/0(OH)Df*JU4H)G 3)a4*J#%#kc>d�#�,f/0GN,f#k7)1$*=lr*4a0&),�;�8�9YC 34G d	&)8);�,h3485,�.�*>Whc x /08�L�,�.�*08:@`/0;�,f#kC 34Gk,�.�*
Z � ��	�C%34G`d	&)8);�,h/08�L�,�.�*08:*0lk*Ja0&),f*J#Se�&)8);�,?#S34CSW�c x ,�;�(�*-7�*0C%34G *-,�.�*-8�*0lm,hL4;f#�q ��
 �
� 85,�.�*-,?/=7)D?*-7�*=D?3)@`U4D�;?#',2,�.�* }~3475,�.�/=,h@`34&)D?L�7�*>#%a=.�*JL4&)D?*JL5/=,h*J/4a0.5,�;�(+*-&)8);�,27)1O/-(O&)D�,�;

-
D?*06�*=D

C *J*JL47�/4a0q:j4&�*0&�*>#ia0.�*JL4&)D?*=G ^)|`34&:aJ/08:/J#%#'&)(+*-,�.�*>#%a0.�*JL4&)Df*0GS346�*0GN.�*J/4L5/08�L5aJ348),?*=l ,u#%@E;�,?a=.�*J#
,?/0q�* � *=G 3�&)8);�,?#S34Ck,�;�(�*J^4"O#%#�&)(+*	,�.�/0,MH)G 3)aJ*J#i#kc>d�/08�L�c-e5/0GNG�;�6�*>/=,2,�.�*�#%/0(+*	,�;�(�*>/08�L�1234&
L)*Ja0;?L)*	,?35#%a=.�*JL4&)D?*-c>d	C%34Gr,�.�*	CN;�G%#�,2&)8);�,h34Ck,�;�(�*>RT,�.);?#k;f#S#�.�3)@E8:/0D�G *J/JL41`;�85,�.�*-,?/=7)D?*J]�^

Time Process Time Process
1 P1 11
2 12
3 13
4 14
5 15
6 15
7 16
8 17
9 18
10 20
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��a0G%/0,?a0.:/=G *J/-C%34GEj4&�*J#',�;?348:wQ^
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� � � � � �� �� � �� ��

����� �h�������%�������)�Q� ���	���N��
��������� ��!
"$#%#'&)(+*-,�.�/0,21234&5.�/06�*�}f&�#�,h#',?/0G�,?*JL5@`34GNq);�8�9F34851�34&)G � /4a0.�3)#kH)G%3)9<G /0(s(O;�8�9F/J#%#�;f9<8)(+*=8),��bd
/08�L�1�34&QGrH�/0G�,�8�*0GSaJ34(+*J#b@B;�,�.:/>aJ34&)H)Df*>34CE#'&�9Q9Q*J#�,�;?348�#%^4\	34GS*J/Ja=.:34Cr,�.�*�#�&�9Q9Q*J#',�;?348�#�7�*0D?3)@
#�,?/0,f*-;�Ck1234&5,�.);�8)q5;�,2;f#SaJ34GNG%*Ja0,u34Gr;�8�a434GNG *4a0,?^�� &�#�,�;�C�1�1234&)GE/08�#%@�*=G ^

(a)
|�34&)GkH�/0GN,�8�*0GEa=D?/0;�(+#k,�.�/0,2.�*-q)8�3)@`#S/08:*4/J#�1O@�/01`,?3Y;�(OH)Df*0(+*=8),haJ348�L4;�,�;?34856�/=GN;?/=7)D?*J#%^
� ;?#ba0D?/0;�(g;f#k,�.�/0,uaJ348�L4;�,�;?34856�/0G�;?/07)Df*J#S/0G%*>#�;�(OH)D�1O#%*0(�/0H).�34G%*J#k,�.�/=,h/0G%*>/0D?@`/012#
;�8);�,�;?/0D�; � *JL�,f3 � *0G 35/08�L�.�/=6�*-,�.�*>#'H�*Ja0;?/=D2H)G 34H�*=GN,�1`,�.�/=,2,�.)G *J/JL)#�,�.�/0,M7)D?3)a0q:3485,�.�*
#%*=(+/0H).�34G%*-G *=D?*J/J#i*-,�.�*-(�348);�,f34GrD?3)a=q:@B.�*085,�.�*01O#�D?*J*=H�^ � *�a0D?/0;�(+#k.�*	.�/J#S/0D�G *J/JL41
;�(OH)Df*0(+*08),f*JL5/>aJ34H)1O34C ��*0(�/0H).�34G *�a0D?/J#i#k,�.�/0,M,�G�;�6);?/=D�;�� *J#k,�.�*�aJ348�L4;�,�;?34856�/0G�;?/07)Df*
;�(OH)Df*0(+*08),f/0,�;f348:@B;�,�.:#�;f9<8�/0DfRN] 7�*=;�8�9F/ � RN]k3485,�.�*>#i*0(+/=H).�34G *>/08�L5@`/0;�,?RN]k/-c-RN]k3485,�.�*
#�H�*Ja0;?/=Dh#%*0(�/0H).�34G *4^�� ;�D�DM,�.);f#S@�34G�q �

(b)
|�34&)GkH�/0GN,�8�*0GE/=D?#%35a0Df/0;�(�#k,�.�/=,2.�*-.�*J/=G L�,�.�/=,21234&:aJ34&)D?L59K*0,h*0lm,�G />a0G%*JL4;�,u3485,�.�*
/J#%#�;f9<8)(+*=8),27)1`(+/0q);�8�9F/08:���5,�.�/0,ha434&)D?L�8�*06�*0GSL)*J/JL4Df3)a0q�^ � *>#�&�9Q9Q*4#�,?#k,�.�/0,h#';�(OH)D�1
L4;?#%/=D�D?3)@E;�8�9�/08)1�348�*	CNG 34( &�#�;�8�9�D?3)a0q�#k;�851�34&)G � /4a0.�3)#S@E;�D�Dh/0Df@�/012#kH)G%*06�*08),
L)*J/JL4Df3)a0q�#%^ � #k,�.);f#SaJ34G�G *Ja0, �



��������	
� �  �� � � � �� ��� Name____________________

� � � � � �� �� � �� ��

���������������	�������������� ��!
� ;�8)q);�8�9Y;?#�CNG *4j4&�*08),�D�1$L)348�*>/4#S/-,?@`3�H�/J#%#b34H�*0G /0,�;?348�^4[�GNG%34G #baJ/0857�*>9Q*=8�*0G /0,f*JL�CNG%34( *0;�,�.�*0G
H�/J#%#%^4\	34GS*J/Ja0.:34Ck,�.�*-D�;�8)q�*0G

-
L)*0,f*Ja0,f*JL5*0GNG%34G #kD�;?#�,f*JL�7�*0Df3)@�U)#',?/0,f*>@B.�*=85,�.�*>*0G�G 34GS@B;�D�D27�*

L)*0,?*Ja=,?*JL)^ _ .�*-H�3)#i#�;�7)Df*-H)D?/Ja4*J#S/0G%*J�
1)

Z�&)G�;�8�9Y,�.�*-CN;�G #�,MH�/J#%#%^
2)

"�,M,�.�*>*08�L534Ck,�.�*-C�;�G%#�,2H�/J#i#%^
3)

Z�&)G�;�8�9Y,�.�*>#%*JaJ348�L�H�/4#%#%^
4)

"�,M,�.�*>*08�L534Ck,�.�*>#i*JaJ348�L�H�/J#%#i^
V�G�;?*0C�D�1E}?&�#',�;�C�1�1234&)GE/=8�#%@�*=G #%^

(a) _ .�*�L4&)H)D�;faJ/0,?*�L)*0CN;�8);�,�;f348:34CE/08:*=l ,f*0GN8�/=D26�/0G�;?/07)Df*-;�85(s&)D�,�;�H)D?*�3474}~*Ja0,MCN;�D?*J#%^

(b)
"IH)G%3)9<G /=(g,�.�/=,2;?#�,?3)3�7);?9�C 34Gr,�.�*-6);�G�,�&�/0Du/JL)L4G *4#%#S#�H�/Ja4*>34Cr,�.�*-(+/4a0.);�8�*J^

(c) _ .�*�L)*0CN;�8);�,�;?348:34CE/=8:*0lm,?*0G�8�/0D26�/0G�;?/07)Df*-,�.�/=,2;?#�8�*06�*0Gr&�#i*JL)^

(d) _ .�*	G *0C%*0G *=8�aJ*-,?35/	8�348
-
*0lm;?#',?*08),u*0lm,?*0G�8�/0D26�/0G�;?/07)Df*J^


