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5,.,*+"�%��(%(".7:�*+"�.��
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3. ��#�.�����*.�%�..7(�/(2(%7(�&�'�., �$��#5(.3<(.,-�&�!" &.(., �%�&'#:�

*$�*��*+%�%�2,�"�&"���+1(�;66(1+,%.7:�5("���"3�7�*�&�!" &.(.,(5�%�&'#:��1�1�.�

.�/,�.�23.�5��+�1�,�.��5(8'#.�"�'.�5�#"�%. :��%���*+.�*+,�%�"�51�:���.%(./,,��

+"�.*!"�.,�.�5�&�!" &.(.,,�%�&'#:��.����23<,(�"�**+� ., �����"(&#23+�+(
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%���2�*+,�*.,8(., �#"�%.()�&�!" &.(., �%�&'#:��%��%"�$(�,��(%(".�)�	5(",1(���+�

$�2�8,+(23.��$�%2, 2��.��#"�%.,�$�'1,*2(., ��.��$�1��(9(��1�&�2��2,<3��!"�.,�(..�(

%�&'()*+%,(�.��#"�%.,�;%+"�6,1�/,,�����1,5���"�&�5��"(�2,*+,�.� ��/(.1�

*��+%(+*+%#-9(!��%�**+�.�%2(., �;1�*,*+(5�*#<,�,�%�'.7:�;1�*,*+(5�$",��"(+�(+�%*(

��23<((�&.��(.,(�,�+"(�#(+�,*$�23&�%�., �.�'(8.7:�,�"($"(&(.+�+,%.7:�5(+�'�%�,

%7*�1�1��(*+%(..7:�'�..7:�

4. �*$�23&�%�.,(�5�'(2()�:,5,�(*1�!��*�*+�%��$��%7�,�%�'7�'2 �"�*�(+��1",+,�(*1,:

.�!"#&�1���;+��$"�1+,�.7)�*$�*���"�&"���+1,�$"�*+7:�,��$("�+,%.7:�$"�/('#"

*�*+�%2(., �1�"+��$�5�!�-9,:�"(<�+3�&�'��,��'5,.,*+"�+,%.�!��,�"(!2�5(.+�/,�..�!�

:�"�1+("�����5(*+(�*�+(5�'2 �;66(1+,%.�!���*#9(*+%2(., �$"�+�1�2�%�$����"3�(�*

&�!" &.(.,(5�%�&'#:��,�$�'+%("8'(., �'�*+�%(".�*+,�'�..7:��*%,'(+(23*+%#-9,:���

#2#�<(.,,�*�*+� ., ��1"#8�-9()�*"('7�%�"(&#23+�+(�*�1"�9(., �%7�"�*�%��+"(�#(+* 

<,"�1,)�1"#!�,.',1�+�"�%�,&5(.(.,)�%�*+"#1+#"�:�,�6#.1/,�.,"�%�.,,�;1�*,*+(5�

��23<((�%.,5�.,(�'�28.��#'(2 +3* ��,�2�!,�(*1,5�$�1�&�+(2 5�,�:,5,�(*1,5

,&5(.(., 5�%��1"#8�-9()�*"('(�,��%���*+.�*+,�%��+'(23.7:�"�)�.�:��%7 %2(.,-�.(

%7&7%�-9,:�*�5.(.,)�$",�,..��*2('*+%(..7:�*% &()�

5. �(2,���.6("(./,,�&�12-��2,*3�%�*2('#-9(5�

�	 ��&�"�*�%"(5(..7:�&.�.,)�%�'�..�)���2�*+,�

b) 1",+,�(*1,)���&�"�5(+�',1�"�*�(+��1",+,�(*1,:�.�!"#&�1�'2 �$"�/(**�%

$�'1,*2(., �,�;%+"�6,1�/,,�

*	 $�%7<(.,(�1�""(2 /,,�5(8'#�"�*�(+.75,�$"(%7<(., 5,�,��,�2�!,�(*1,5�,

;1�2�!,�(*1,5�%�&'()*+%,(5��.��2-'�(575�.��5(*+�:�
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6. �"('*+�%2(.,(�,���*#8'(.,(�,.6�"5�/,,���$�*2('.,:�'�*+,8(., :�%���2�*+,

,&#�(., ��,�2�!,�(*1�)�"(�1/,,�.��$�'1,*2(.,(�,�;%+"�6,1�/,-�'�28.7��7+3

,*$�23&�%�.7�'2 �'�23.()<()�"�&"���+1,�$�':�'����*.�%�..�!��.��1",+,�(*1,:
.�!"#&1�:��%�/(2 :�$�%7<(., �1�""(2 /,,�5(8'#�"�*�(+.75,�$"(%7<(., 5,�,

�,�2�!,�(*1,5�,�;1�2�!,�(*1,5�%�&'()*+%,(5��.��2-'�(575�.��5(*+�:����(23

&�12-��(+* �%�+�5���+��7�$�)+,�'�23<(�;5$,",�(*1�!���$7+��,��$"('(2,+3��1�1,5

��"�&�5�5�8.���/(.,%�+3�,&5(.(., �%�*+"#1+#"(��*�*+�%(�,�6#.1/,�.,"�%�.,,�;1�*,*+(5

,�1�1�;+,�,&5(.(., �*��+.�* +* �*�"�*�(+.75,�$"(%7<(., 5,�����.6("(./, 

"�**5�+"(2��5(+�'7�,�5�'(2,�'2 �,&#�(., �1�1�;1�*,*+(5�*#<,��+�1�,�%�'.7:�;1�*,*+(5�

����*+.�*+,��.(��:�',5��#'(2,+3�%.,5�.,(�+�1,5�%�$"�*�5��1�1��,�2�!,�(*1,(

$�1�&�+(2,��"�&"���+1��5�'(2()�,�5(+�'7�$�'+%("8'(., �'�*+�%(".�*+,�'�..7:��*�/(23-

'�23.()<(!��#*�%("<(.*+%�%�., �,�"�&"���+1,�.�#�.�����*.�%�..7:�$�1�&�+(2()

1",+,�(*1,:�.�!"#&�1�%�1��(*+%(�*"('*+%��#5(.3<(., �+"�.*!"�.,�.�!��&�!" &.(., 

%�&'#:��.����23<,(�"�**+� ., �

7. ���$2(.�".7:�&�*('�., :��72,�$"('*+�%2(.7��*.�%.7(�5�+(",�27��%�1�+�"7:

"�**5�+",%�(+* �*�%"(5(..7)�#"�%(.3�&.�.,)�,�,&2�!�(+* �*#+3�,..�%�/,�..7:�5(+�'�%

,�+(�",)����72,�+�18(�%7%(<(.7�$2�1�+7��*�'("8�9,(�'�$�2.,+(23.#-�,.6�"5�/,-�

�2 �#!2#�2(..�!����*#8'(., �*��+%(+*+%#-9,:�+(5��72��$"�%('(.��$ +3�+(5�+,�(*1,:

"����,:�*�%(9�.,)�

�	 �����((�*�%(9�.,(���$��1",+(", 5��72��$�*% 9(.��"�**5�+"(.,-�*�*+� ., �,

',.�5,1,�;1�*,*+(5����+�18(�"�&.���"�&.7:�1",+(",(%�,�,:�%�&5�8.7:��23+(".�+,%�

��*#8'�2�*3�%�&5�8.�*+3�,*$�23&�%�., �"�&2,�.7:�1",+(",(%�'2 �"�&2,�.7:�%,'�%�,2,

;1�*,*+(5�

b) �����((�*�%(9�.,(����$��5(+�'�5��72��$�*% 9(.��"�**5�+"(.,-�%&�,5�*% &()

5(8'#�:,5,�(*1,5,�,��,�2�!,�(*1,5,�$("(5(..75,��%"(5(..7:�2�!�%�,�,*$�23&�%�., 

',.�5,�(*1,:�5�'(2()�

*	 �����((�*�%(9�.,(�����$��;1�2�!,�(*1,5�$�1�&�+(2 5��72��$�*% 9(.�

"�**5�+"(.,-�*+"#1+#"�,�6#.1/,�.,"�%�., �;1�*,*+(5�,��$"('(2(.,-��"!�.,&5�%�,2,

$"�/(**�%���#+1��"(�!,"#-9,:�.���+5�*6(".7(��*�8'(., �

d) �����((�*�%(9�.,(����$��%�$"�*�5�$�'+%("8'(., �'�*+�%(".�*+,�'�..7:

�72��$�*% 9(.��"�**5�+"(.,-�%&�,5�*% &,�5(8'#�*+�+,*+,�(*1,5,�'�..75,�

*��,"�(575,�%�<,"�1,:�5�*<+���:�.��5(*+�:��,�"�**�,+�..75,�$��5�'(2 5

$�1�&�+(2 5,�1",+,�(*1,:�.�!"#&�1����+�18(�%�$"�*�5�"�&"���+1,�',.�5,�(*1,:�5�'(2()

,�;1*+"�$�2 /,,�
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(	 �����((�*�%(9�.,(���$��1",+,�(*1,5�.�!"#&1�5�.��$"(*.�%�'.7(�"(*#"*7

�72��$�*% 9(.��"�**5�+"(.,-�<,"�1�!��1"#!��%�$"�*�%��%���*+.�*+,�&�%,*,5�*+,

*�*+� ., �$�%(":.�*+.7:�%�'��+�$�"�5(+"�%�%�'�*��"����#%*+%,+(23.�*+,��&("�
&�%,*,5�*+,��'�&��"(�1/, ��,�:,5,�(*1,5�1",+(", 5�,��,�2�!,�(*1,5�$�1�&�+(2 5�

8. ��,��2((�%�8.� �,.6�"5�/, �����.6("(./,,�,���*#8'(., :��%7%�'�:�,

"(1�5(.'�/, :�$2(.�".7:�&�*('�.,)����+�18(��+'(23.7:�"����,:�*�%(9�.,)�%�1"�+1�5

%,'(�$",%�',+* �%�'�12�'(���"���+(���.6("(./,,1.

II. �������������
���	�����	����������=	���

	� �����((�*�%(9�.,(���$��1",+(", 5

1. �7%�'7

9. �����((�*�%(9�.,(���*#',2��,�$"('2�8,2��" '�1",+(",(%�'2 ��/(.1,�%�&'()*+%, 

�&�+��,�1,*2�+.�*+,�.��"�&2,�.7(�1�5$�.(.+7�;1�*,*+(5�*#<,�,�%�'.7:�;1�*,*+(5�

�(1�+�"7(�,&�$"('2�8(..7:�1",+(",(%�+"(�#-+�'�23.()<(!��,&#�(., �

10. ���*+.,1,�"����(!��*�%(9�., �*�!2�*,2,*3�*�+(5���+��.(��:�',5��$"�%(*+,

,**2('�%�., ��%���*+.�*+,��%�*2('#-9,:���2�*+ :�

�	 $("(�/(.1��*#9(*+%#-9,:�$"('(23.7:�,�;5$,",�(*1,:�1",+,�(*1,:�.�!"#&�1

*�,*$�23&�%�.,(5�1�1�#8(�,5(-9()* �,.6�"5�/,,��+�1�,�.�%7:�'�..7:�

b) #% &1��$"('(23.7:�$�1�&�+(2()�1",+,�(*1�)�.�!"#&1,�*�

- 5,1�",&.�)�6#.1/,()��'("(%3 	�

                                                

1 L�kke, H., Bak, J., Bobbink, R., Bull, K., Curtis, C., Falkengren-Grerup, U., Forsius, M.,
Gundersen, P., Hornung, M., Skjelkvåle, B.L., Starr, M. & Tybirk, K. (2000):  Critical Loads
Copenhagen 1999.  21st - 25th November 1999.  Conference Report Prepared by Members of the
Conference's Secretariat, the Scientific Committee and Chairment and Rapporteurs of its
Workshops in Consultation with the UN/ECE secretariat.  Critical Loads.  National
Environmental Research Institute, Denmark. 48 pp. Arbejdsrapport fra DMU nr. 121.
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- $�"�'�5,�'("(%3(%�*#1/(**,()��'("(%3 	�

- 1��(*+%�5�'"(%(*,.7��'("(%3 	

- 6#.1/,�.�23.75,�+,$�5,�"�*+(.,)��'"#!,(�"�*+(., 	�

- 6�#.�)�$��%7��$��%�	�

*	 "�**5�+"(.,(�,�#�(+�+�1,:��*$(1+�%��1�1�&(52($�23&�%�.,(�,�"(!#2,"�%�.,(

&(52($�23&�%�., �%�$"('7'#9,)�$(",�'��1�+�"7(�5�!#+��1�&7%�+3�*,23.�(�%�&'()*+%,(

.��" '�;1�*,*+(5.7:�$"�/(**�%�,�"�*+,+(23.�*+3�

d) "�&"���+1��5(+�',1��/(.1,�",*1��.���*.�%(�"�*$"('(2(., �$"('(23.7:

.�!"#&�1���+��$�&%�2 (+��/(.,%�+3�$"(%7<(.,(�1",+,�(*1,:�.�!"#&�1�

(	 "�&"���+1��',.�5,�(*1,:�5�'(2()�'2 ��$"('(2(., �+(5$�%�%�**+�.�%2(., 

;1�*,*+(5�.��"�&2,�.7:�#��*+1�:�

f) "�&"���+1��1�5$2(1*.7:�5�'(2()���$,*7%�-9,:�$"�/(**�%7+(*.(., ��'.,:

"�*+(.,)�'"#!,5,�,�%&�,5�'()*+%,(�"�&2,�.7:�6�1+�"�%��*�(',.(., ��&�+���1,*2�+.�*+3�

*+"(**����#*2�%2(..7)�.(:%�+1�)�%�'7	�

2. �(1�5(.'�/,,

11. �	 �("(*5�+"(+3�.7.(<.((��$"('(2(.,(�1",+,�(*1�)�.�!"#&1,�*�/(23-�#�(+�

#*+�)�,%�*+,�;1�*,*+(5��,&5(.(., �$�'�("1.#+7	�

��",+,�(*1� �.�!"#&1���&.���(+�1�2,�(*+%(..#-��/(.1#�#"�%. �%�&'()*+%, ��'.�!�

,2,�.(*1�231,:�&�!" &.,+(2()��%7<(�1�+�"�!���*�!2�*.��*�%"(5(..75�&.�., 5��5�!#+

,5(+3�5(*+��&.��,+(23.7(�.(�2�!�$", +.7(�$�*2('*+%, �'2 �1�.1"(+.7:��#%*+%,+(23.7:

;2(5(.+�%��1"#8�-9()�*"('7";

b) #2#�<,+3���*+3�"#1�%�'*+%��$��*�*+�%2(.,-�1�"+��	!(.+*+%��$���1"#8�-9()

*"('(��("5�.,,��
��
�!�'	��*�'("8�9#-�,.*+"#1/,,�$���+��"#�"�&2,�.7:�1",+(",(%

�,�',�$�&�.�%	��*�/(23-���23<(!��*�!2�*�%�., �"�*�(+�%�1",+,�(*1,:�.�!"#&�1�%

5(8'#.�"�'.7:�5�*<+���:�

c) $"�'�28,+3�"�&"���+1#�5(+�',1�',.�5,�(*1�)��/(.1,�",*1�%�%�&'()*+%, �.�

;1�*,*+(57�
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d) "�&"���+�+3�$"�/('#"7�1�5�,.,"�%�..�)��/(.1,�1",+,�(*1,:�.�!"#&�1�,

",*1�%����",5(. +3�1",+,�(*1,(�.�!"#&1,�*�#�(+�5�$"�%("(..7:�:,5,�(*1,:�,
�,�2�!,�(*1,:�$�1�&�+(2()�,�1",+(",(%�%�"�51�:�1�.1"(+.7:�;2(5(.+�%�;1�*,*+(5���

+�18(�$��%(..7:�,�%�'.7:�*,*+(5�,�,*$�23&�%�+3�5(+�',1,��/(.1,�",*1��$",�.�2,�,,

�'(1%�+.7:�$�"�5(+"�%����"�'�28,+3�,&#�(.,(�%&�,5�*% &,�5(8'#�$"�/(**�5,�

$"�,*:�' 9,5,�%�$��%(��,�*�*+� .,(5�;1�*,*+(5�

B. �����((�*�%(9�.,(������$��5(+�'�5

1. �7%�'7

12. a) ��.�*+� 9((�%"(5 �,*$�23&#-+* �*2('#-9,(�5(+�'7��/(.1,�1",+,�(*1,:

.�!"#&�1���;5$,",�(*1,)�$�':�'��"�*�(+7�$"�*+�!��"�%.�%(*, �5�+(",�2�%����
	�,

',.�5,�(*1,(�5�'(2,�

b) '��*,:�$�"�1�"+7�1",+,�(*1,:�.�!"#&�1�%��*.�%.�5�*�*+�%2 2,*3�.���*.�%(

"�*�(+����
����%,'#�*�1"�9(., ���>(5��%7�"�*�%�*("7�,�.(�$"('(2(..�*+()��*% &�..7:

*�5(+�'�5�"�*�(+����
��%�.�*+� 9((�%"(5 �.(��:�',5��$"�,&%(*+,�$("(�/(.1#

$�2#�(..7:�"(&#23+�+�%�,�$�%7*,+3�*+($(.3�+��.�*+,�

c) �*��#-���(*$�1�(..�*+3�%7&7%�-+�.(�$"('(2(..�*+,��*% &�..7(�*

5�*<+���5,��"�&5("�5,�1%�'"�+�	�1�"+�1",+,�(*1,:�.�!"#&�1�

d) '2 �.(1�+�"7:���*+()�#"�%.(.,)���
�+"(�#-+* ���2((�.�'(8.7(�'�..7(�,

��2((�*�%("<(..� �'�1#5(.+�/, �

e) "�23�*�(',.(.,)��&�+��%�6�"5,"�%�.,,�1",+,�(*1,:�.�!"#&�1�$�%7<�(+* ��,

"�*+(+���>(5�,5(-9,:* �'�..7:�

2. �(1�5(.'�/,,

13. a) �+��1�*�(+* �;1�*,*+(5�*#<,��+��%��#'#9(5�.(��:�',5��#'(2 +3���23<(

%.,5�., �;5$,",�(*1,5�$�':�'�5�,�"�&"���+1(�',.�5,�(*1,:�5�'(2()����+�18(�#% &1(

$�'1,*2(., �*��&�+.75�/,12�5�

b) .(��:�',5��*'(2�+3���2((�'�*+#$.75,�,�2#�<(�,*$�23&�%�+3�*#9(*+%#-9,(

'�..7(�5�.,+�",.!��$�"�5(+"�%�$��%7����+�18(�$�1�&�+(2()�$�+�1�%�,��,�2�!,�(*1,:
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$�1�&�+(2()�*�/(23-�"�&"���+1,�,�#*�%("<(.*+%�%�., �;5$,",�(*1,:�%&�,5�*% &()�,

5�'(2()����2('#(+���(*$(�,+3�$"�%('(.,(�'�2!�*"��.�!��5�.,+�",.!��

c) .(��:�',5��'�+3�1�2,�(*+%(..#-�:�"�1+(",*+,1#�.(�$"('(2(..�*+,�

*% &�..�)�*�5�*<+���5�1�"+��,�#*�%("<(.*+%�%�+3�1�5$2(1*�$�"�5(+"�%��,*$�23&#(57:

'2 �5�.,+�",.!���*.�%.7:�$�+�1�%��%���*+.�*+,�+�1,:�$�"�5(+"�%��1�1�%7%(+",%�.,(�

�*�8'(.,(�1�+,�.�%��*.�%�.,)��*% &7%�.,(��&�+��%�$��%�:��+�1*,�.�*+3�,�:,5,�(*1,(

*%�)*+%���2-5,., �

d) '�28.��#�,+7%�+3* �"�23��1�+�"#-�,!"�-+�&(52($�23&�%�.,(�,

2(*�$�23&�%�.,(�%�$"�/(**(�#'�2(., �1�+,�.�%��*.�%�.,)�%�"(&#23+�+(�*��"��#"�8� �,

%7"#�1,�2(*����+��$�&%�2,+�*�$�*+�%2 +3�*��+%(+*+%#-9,(�$�1�&�+(2,�*�$�1�&�+(2 5,

%�&'()*+%, �$�'1,*2(., ����#*2�%2(..�!���*�8'(., 5,�

e) '2 ��+"�8(., �.(�$"('(2(..�*+()�'�28.7�$",%�',+3* ��/(.1,�',�$�&�.�%�,

%("� +.7:�&.��(.,)�1",+,�(*1�)�.�!"#&1,����2('#(+�#1�&7%�+3�.(*1�231��1",+(",(%

�$",5(.,+(23.��1�"�&2,�.75�$",(5.,1�5	�

f) *2('#(+�$"�'�28�+3�#*,2, ��.�$"�%2(..7(�.��#!2#�2(.,(�$�.,5�., ��*.�%.7:

:�"�1+(",*+,1��&�+.�!��/,12��%�;1�*,*+(5�:�*#<,�

g) *2('#(+�$"�%(*+,�.�%7)�1",+,�(*1,)���&�"�'�..7:��$�'+%("8'�-9,:

+�1*,�.�*+3��2-5,., �%�*% &,�*�1�+,�.�5,��*.�%�.,)�,��,�2�!,�(*1,5,�$�1�&�+(2 5,

2(*.7:�;1�*,*+(5�

C. �����((�*�%(9�.,(�����$��;1�2�!,�(*1,5�$�1�&�+(2 52

1. �7%�'7

14. �72�*'(2�.�%7%�'���+�5���+��" '�,**2('�%�.,)��$"�%('(..7:�&��$�*2('.,(��(+7"(�

$ +3�2(+��$�%7*,2,�.�'(8.�*+3�$�1�&�+(2()�,�" '��;5$,",�(*1,:�1",+,�(*1,:�.�!"#&�1

'2 ��&�+���#*+�.�%2(..7:�.��"����(5�*�%(9�.,,�%��ë1(�("!(��Grennfelt & Thörnelöf,

���	����+�18(�.��*�%(9�.,,��(2(%�)�!"#$$7�$��*�*+�%2(.,-�1�"+��*�*+� %<(5* �%

1995�!�'#�%�0(.(%(�

                                                
2 �*$�23&�%�2�*3�*2('#-9((�"����((��$"('(2(.,(�$�1�&�+(2 ���$�1�&�+(2(5� %2 (+* 
*+"#1+#".� �,2,�6#.1/,�.�23.� �:�"�1+(",*+,1��1�1�)�2,���;1�*,*+(57��.��1�+�"#-
5�!#+�%�&'()*+%�%�+3�,&5(.(., �%��+5�*6(".7:��*�8'(., :�%(9(*+%��%7&7%�-9,:
$�'1,*2(.,(�,�;%+"�6,1�/,-�
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15. ��**5�+"(..7(�1�.1"(+.7(�$�1�&�+(2,�5�!#+�,*$�23&�%�+3* �'2 �#*+�.�%2(., 

1",+,�(*1,:�.�!"#&�1�'2 ��*�8'(.,)��&�+��%�*�57:�"�&.���"�&.7:�(*+(*+%(..7:�,

$�2#(*+(*+%(..7:�;1�*,*+(5�:��%12-�� �2(*�����72,�*'(2�.7�*2('#-9,(��*.�%.7(
%7%�'7�

a) :,5,�(*1,)�*�*+�%�$��(!�%��*�'("8�.,(��&�+��,�*% &�..7(�*�;+,5�6�1+�"7�

+�1,(��1�1�.�2,�,(���!�+7:��&�+�5��5,.�1,*2�+���+.�<(.,(�*�'("8�., ��&�+��1

*�'("8�.,-�6�*6�"���1�2, �,2,�5�"!�./�	� %2 (+* �.�'(8.75�$�1�&�+(2(5��&�+.�!�

"(8,5��;1�*,*+(57����5(*+(�*�+(5�6�1+,�(*1,(�#"�%.,�&�%,* +��+�+,$��;1�*,*+(57�

b) *�*+�%�"�*+,+(23.�*+,����72��#*+�.�%2(.����+��,&5(.(., �%��+.�*,+(23.�5

1�2,�(*+%(��*.�%.7:�%,'�%��.�$",5("��%�1�2,�(*+%(�$"(��2�'�-9,:�%,'�%	�,�,2,

*+($(.,�%�&'()*+%, �.��%,'7��.�:�' 9,(* �$�'�#!"�&�)�,*�(&.�%(., ��%,'7��&�.(*(..7(�%

1"�*.#-�1.,!#��,.',1�+�"7�.(:%�+1,�$,+�+(23.7:�;2(5(.+�%�6#.1/,�.�23.7(�!"#$$7	�

 %2 -+* �.�'(8.75,�$�1�&�+(2 5,�$"(%7<(., �1",+,�(*1,:�.�!"#&�1�$���&�+#�

c) "�&2�8(.,(��"!�.,�(*1,:�%(9(*+%��%12-�� �5,.("�2,&�/,-�,�*% &7%�.,(

$,+�+(23.7:�;2(5(.+�%����(+1��#*+�.�%2(.����+��$��5("(�#%(2,�(., ���>(5�

$�!2�9�(5�!���&�+��;+,�$�1�&�+(2,�5(. -+* �

d) $�'1,*2 -9((�%�&'()*+%,(��&�+���#5(.3<(.,(�.,+",6,1�/,,�,

5,.("�2,&�/,,��,&5(.(., �%�6�"5(��&�+���.�*79(..�*+3��*.�%�., 5,	�

2. �(1�5(.'�/,,

16. a) �+'(23.7(�*+"�.7�'�28.7�#%("(..��,*$�23&�%�+3�;5$,",�(*1,(�$�1�&�+(2,

1",+,�(*1,:�.�!"#&�1�%�*%�,:�5(+�'�:�"�*�(+��,�*�*+�%2(., �1�"+�

b) $",5(.,+(23.��1�(*+(*+%(..75�,�$�2#(*+(*+%(..75�;1�*,*+(5�5��$�5,5�

5�'(2()���
��%*(5�*+"�.�5�.�'2(8,+�,*$�23&�%�+3�;5$,",�(*1,(�$�1�&�+(2,

1",+,�(*1,:�.�!"#&�1�$���&�+#�����;+�)�/(23-�'�28.7��7+3�*�*+�%2(.7�$�'"��.7(�1�"+7

�#%*+%,+(23.7:�;1�*,*+(5�%�*��+%(+*+%#-9(5�5�*<+��(��
��15 : 10�15��
�15 : 1�15	�

c) ��&7�'�..7:���"�*+,+(23.�*+,�'�28.7��:%�+7%�+3�.�,��2((�%�8.7(�%,'7

;1�*,*+(5�,�,*$�23&�%�+3* �%�*��(+�.,,�*�;5$,",�(*1,5,�$�1�&�+(2 5,�1",+,�(*1�)

.�!"#&1,�$",�*�*+�%2(.,,�1�"+�1",+,�(*1,:�.�!"#&�1�%�/(2 :���2((�;1*$2,/,+.�!��,2,

�'(1%�+.�!���+"�8(., �%("� +.�*+,�#5(.3<(., ��,�"�&.���"�&, �
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D. �����((�*�%(9�.,(����$��%�$"�*�5�$�'+%("8'(., �'�*+�%(".�*+,�'�..7:

1. �7%�'7

17. �	 �2 �&�%�(%�., �'�%(", �$�23&�%�+(2()�,��1�&�., �$�''("81,�'�23.()<(5#

"�&%,+,-�$"�!"�557�$��1",+,�(*1,5�.�!"#&1�5�.(��:�',5��.��%*(:�#"�%. :�$",5(. +3

$"�/('#"#�$�'+%("8'(., �'�*+�%(".�*+,�'�..7:�

b) ,&�.�/,�.�23.7:�,**2('�%�.,)� %*+%#(+���+���72�$"('$",. +�" '�#*$(<.7:

$�$7+�1�$",5(.(., �$"�/('#"7�$�'+%("8'(., �'�*+�%(".�*+,�'�..7:�

*	 *#9(*+%#-9,(�%��%"�$(���&7�'�..7:�.(�5�!#+�,*$�23&�%�+3* �'2 

$�'+%("8'(., �%�&'()*+%, �.��1�.1"(+.7:�#��*+1�:�

d) �+��1�*�(+* �$�'1,*2(., ��+��5�'(2,�,�$"�!.�&7�$��%�'.75�*,*+(5�5�5�8.�

*�,+�+3���2((�.�'(8.75,���(5�$��;1�*,*+(5�5�*#<,�����1�&�+(2,�,�1",+(",,�

1�*�-9,(* �;1�*,*+(5�*#<,��%("� +.��� %2 -+* ���2((�.�'(8.75,�$",��/(.1(

;%+"�6,1�/,,���(5�$",��/(.1(�$�'1,*2(., �

(	 $",��$"('(2(.,,�1",+,�(*1,:�.�!"#&�1�'�28.���'.�%"(5(..��,*$�23&�%�+3* 

.(*1�231��1",+(",(%����",5(. (57(�$�1�&�+(2,�1",+(",,�'�28.7�*�!2�*�%7%�+3* �*

/(2 5,�$�23&�%�+(2()�,�$"�)+,�$"�/('#"#�$�'+%("8'(., �.��5(*+�:�

f) $��5("(�#5(.3<(., ���>(5���*�8'(.,)�/(2(%7(�&�'�., �%���2�*+,��*�8'(.,)�

�*.�%�..7(�.��$",./,$(�2,1%,'�/,,�"�&"7%��5(8'#�*��+%(+*+%#-9,5,�$�1�&�+(2 5,�%

"�)�.�:�$"(%7<(., �1",+,�(*1�)�.�!"#&1,��*+�.�% +* �%*(���2((�.(�$"('(2(..75,���+�

5�8(+�%(*+,�1�.('��/(.1(�"�*�(+.�!��"�)�.��$"(%7<(., �1",+,�(*1,:�.�!"#&�1�

g) '2 �2#�<(!��$�.,5�., �$"�/(**�%�%�**+�.�%2(., �*�*+� ., ���>(1+�%

5�.,+�",.!���"(&%7��).��%�8.�(�&.��(.,(�,5(-+�',.�5,�(*1,(�5�'(2,�,�',.�5,�(*1� 

�/(.1���,�2�!,�(*1�)�"(�1/,,�.��%�&'()*+%,(����7.(<.,)�#"�%(.3�$�.,5�., �$"�/(**�

�,�2�!,�(*1�!��%�**+�.�%2(., �.(%7*�1�

2. �(1�5(.'�/,,

18. �	 �"�'�28�+3�5�.,+�",.!�,�<,"(�,*$�23&�%�+3�'�..7(��$�2#�(..7(�.��#��*+1�:

,.+(.*,%.�!��1�5$2(1*.�!��5�.,+�",.!�������5("(�.(��:�',5�*+,�*2('#(+�$("(*5�+"(+3

$"�+�1�27�5�.,+�",.!����*��(..��%�"�51�:�;1*+(.*,%.7:�$"�!"�55�
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b) ,*:�' �,&���9,:�"#1�%�' 9,:�$",./,$�%��%12-��+3��/(.1#�*+($(.,

.(�$"('(2(..�*+,�%�.�/,�.�23.7(�'�12�'7��$"('*+�%2 (57(����"',.�/,�..�5#�/(.+"#

$��%�&'()*+%,-�����	��,�,*$�23&�%�+3�*��+%(+*+%#-9,(�'�..7(�$",��/(.1(�$�*2('*+%,)
'2 �"�*�(+�%�$���%"�$(�,�5�'(2()�1�5$2(1*.�)��/(.1,����(��:�',5��,&#�,+3�%�$"�*���

�$+,5�23.�5�5�*<+��(��$"('(2(., �/(2(%7:�&�'�.,)�

*	 %�"�51�:�$"�!"�557�*�*+�%2(., �1�"+�$("(.(*+,��1/(.+�.��1�"+,"�%�.,(

"�)�.�%�%("� +.�!��$"(%7<(., �1",+,�(*1,:�.�!"#&�1�,�.�.(*(., �#9("���;1�*,*+(5�5�

��+�18(�1�"+,"�%�+3�$"�/(**7�%�**+�.�%2(., ������+%(+*+%#-9,(�5(+�'7�5�8.�

�$"��,"�%�+3�.��#��*+1�:�,.+(.*,%.�!��5�.,+�",.!���.��%5(*+(�*�+(5�*2('#(+�,&#�,+3

%�&5�8.�*+3�$"�%('(., �"�*�(+�%�%�(%"�$()*1,:�5�*<+���:�*�,*$�23&�%�.,(5�1�1

$"�*+7:��+�1�,�����9(..7:�',.�5,�(*1,:�5�'(2()�

�� �����((�*�%(9�.,(���$��1",+,�(*1,5�.�!"#&1�5�.��$"(*.�%�'.7(�"(*#"*7

1. �7%�'7

19. �	 �(��:�',5��$"�'�28�+3�"���+#�$��1�2,�(*+%(..�)��/(.1(�$"�*+"�.*+%(..7:�

%"(5(..7:�,��,�2�!,�(*1,:�6�1+�"�%�.(�$"('(2(..�*+,�%�*+�+,�(*1,:�5�'(2 :

1",+,�(*1,:�.�!"#&�1�,�"�*�(+�:�$"(%7<(.,)�

b) ',.�5,�(*1,(�5�'(2,�1"�).(�.(��:�',57�'2 ��/(.1,�$(",�'�%

%�**+�.�%2(., �,��+.�*,+(23.7:�%7!�'��+�#5(.3<(., �%7�"�*�%�%�"�&2,�.7(�$(",�'7�,

.��"�&2,�.7:�#"�%. :�

*	 $"�'�28(.,(�5�.,+�",.!��,5((+��"(&%7��).��%�8.�(�&.��(.,(�'2 ��/(.1,

%�&'()*+%, �*�1"�9(., �%7�"�*�%�,�'2 �*��"��'�..7:��.(��:�',57:�'2 �"�&"���+1,�,

#*�%("<(.*+%�%�., �5�'(2()�

d) &�%,*,5�*+3��'�&����"(�1/, ���#�,+7%�(5� �$",�%7��"(�$�1�&�+(2 

1",+,�(*1�)�.�!"#&1,�$",5(.,+(23.��1�1�1�5#�2,���:,5,�(*1�5#�%(9(*+%#�

.(�� &�+(23.�� %2 (+* ��',.�1�%�)�'2 �%*(:�"(!,�.�%�,2,�%,'�%�%�'�(5�%�

2. �(1�5(.'�/,,

20. ��&"���+�+3��$"('(2(., �$�. +, �$"(%7<(., �1",+,�(*1�)�.�!"#&1,��*�'("8�9,(

+�21�%�., �%("� +.�*+,�",*1��.�.(*(., �#9("����*+($(.,�#9("���,�$�+(./,�23.�!�

%"(5(..�!��"�&"7%��5(8'#�$"(%7<(.,(5�,�#9("��5�,2,�.($"(%7<(.,(5�,

%�**+�.�%2(.,(5����+�18(�#�,+7%�-9,(�6�1+�"�.(�$"('(2(..�*+,�
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b) "�&"���+�+3�5(+�'7�1�2,�(*+%(..�)��/(.1,�$"�*+"�.*+%(..�)

"($"(&(.+�+,%.�*+,��#��*+1�%	��%12-�� �5(+�'7��,*$�23&#(57(�%�!(�!"�6,�(*1�)
,.6�"5�/,�..�)�*,*+(5(�����	��*�/(23-�$�'!�+�%1,�1�'�*+"�%�$�$#2 /,,�;1�*,*+(5�,

"�&"���+1,�5�'(2()�"�*$"('(2(., �1",+,�(*1,:�.�!"#&�1�,�$"(%7<(.,)�1",+,�(*1,:

.�!"#&�1�%�"�51�:�%*()�$�$#2 /,,�

*	 �1+,%.��$��9" +3���2((�<,"�1�(�$",5(.(.,(�5�'(2()�'2 �$"(*.�%�'.7:

"(*#"*�%��#�,+7%�-9,:�*��+%(+*+%#-9#-�&�%,*,5�*+3��"(�1/, ���'�&���%�$"('(2�:

1�.1"(+.�!��"(!,�.��

d) "�&"���+�+3�5(+�'7��.(��:�',57(�'2 �#!2#�2(., �$�.,5�., ��,�2�!,�(*1,:

$"�/(**�%�%�**+�.�%2(., �,�,:�5�'(2,"�%�., �

III. ��=�������������4�������

21. ���*+.,1,�$2(.�".7:�&�*('�.,)�

�	 �+5(+,2,�%�8.7(�"(&#23+�+7�+(1#9()�'( +(23.�*+,�%���2�*+,�"�*�(+��,

*�*+�%2(., �1�"+�1",+,�(*1,:�.�!"#&�1����+�18(�*#9(*+%(..7)�%12�'�;+�)�'( +(23.�*+,�%

"�&"���+1#�,��*#9(*+%2(.,(�5("�$����"3�(�*�&�!" &.(.,(5�%�&'#:��%�"�51�:���.%(./,,�

b) *�!2�*,2,*3�*�+(5���+��&�%,*,5�*+3��'�&����"(�1/, ���#�,+7%�(5� �$",�%7��"(

$�1�&�+(2 �1",+,�(*1�)�.�!"#&1,�'2 �1�1�!��2,���:,5,�(*1�!��%(9(*+%���.(�� &�+(23.�

 %2 (+* ��',.�1�%�)�'2 �%*(:�"(!,�.�%��+�(��*+"�.	�,2,�*��+%(+*+%#-9,:�;1�*,*+(5

�.�$",5("��"(1�,��&("	�,�$�;+�5#�*+"�.�5�.�'2(8,+�"(1�5(.'�%�+3�$��%�&5�8.�*+,

%7�,"�+3�,2,�"�&"���+7%�+3�1�.1"(+.7(�1",+(",,�

*	 $"('2�8,2,�$("(.(*+,��1/(.+�.��%7 %2(.,(�$",&.�1�%�%�**+�.�%2(., 

;1�*,*+(5�%�"(&#23+�+(�#5(.3<(., �+"�.*!"�.,�.�!��&�!" &.(., �%�&'#:��

d) *��2,�.(��:�',575�#'(2 +3���23<(�%.,5�., �$"�/(**�5��$"�,*:�' 9,5�$�'

%�&'()*+%,(5��&�+��%�;1�*,*+(5�:�*#<,�,�%�'.7:�;1�*,*+(5�:��$�*1�231#�%��5.�!,:
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