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¹כ ���

MLáÔ�ÐÕªÏþ�\�Bj�̧o�F���6 x"î
§î
#Q\�¦��1lxÜ¼�Ð¶ú�{9�
���H���8̈�l�_� ò́õ�\�@/ô�Çz�́+«>���õ�\�¦�Ð�����.ì�r$3�x9�
���8̈�\�×¼��Hq�6 x�Ér�í{©� 1,582×�¦–29,000×�¦s�%3���.8úxÒqt$í
Bj�̧o�_� 3.8%–88.6%\�¦F���6 x
��̧2�¤���8̈��<ÊÜ¼�Ð+�
Bj�̧o�þj�¦&h�(memory peak)�̀¦ 0.0%–71.9%y���èr�(����.F���6 x\�_�ô�ÇáÔ�ÐÕªÏþ�z�́'��5Åq�̧��H 25.4%éß�»¡¤÷&����
42.9% Ö¼�9&����. áÔ�ÐÕªÏþ� z�́'�� r�çß� ×�æ\� Bj�̧o� Ãº��(garbage collection)_� q�×�æs� Z�}�̀¦ �â
Äº\�ëß� Ãº'�� 5Åq�̧��
éß�»¡¤÷&%3���.

1 "�Òeµ

MLáÔ�ÐÕªÏþ�[1]\�Bj�̧o�F���6 x"î
§î
#Q\�¦��1lxÜ¼�Ð¶ú�{9�
�
��H ���8̈�l�[2]��H Bj�̧o�\�¦ ú́§s� F���6 x
��̧2�¤ áÔ�ÐÕªÏþ��̀¦ ���
8̈�
���,F���6 x\����Érr�çß�&h�·/BNçß�&h�s�e��s�\O�����e����Ht�
��H·ú��9t�t�·ú§��¤��.
s��7Hë�H�Ér��6£§|9�ë�H\�@/ô�Ç²ú��̀¦]j/BNô�Ç��.Bj�̧o�F���6 x
���8̈�\�_�K�Bj�̧o�þj�¦&h�(memory peak)s���Bj�̧o�Ãº��
(garbage collection,s�
�GC) [3]$í
0px\�p�u���H%ò
�¾Ó�ÉrÁº%Á	
�����? Bj�̧o� F���6 x ���8̈�\� _�K� áÔ�ÐÕªÏþ�_� ����̂ z�́'�� r�
çß��Ér#Qb�G>����
���H��?

2 £o>».Ée�

�:r �7Hë�H_� z�́+«> @/�©���� ���8̈�l�[2]��H ML áÔ�ÐÕªÏþ�\� Bj�̧o�
F���6 x "î
§î
#Q\�¦ ¶ú�{9�
�#� áÔ�ÐÕªÏþ�s� Áº�̧|	� Bj�̧o�\�¦ ¹כ

½̈
���H������H��.z�́]j�Ð��HBj�̧o�ìøÍ±ú{¦̀�	כ (deallocation)"î

§î
#Q\�¦ ¶ú�{9�
���HX<, Bj�̧o�Òqt$í
 (allocation) f�����\�¶ú�{9�
�
Ù¼�ÐBj�̧o�F���6 xõ�°ú �Ér ò́õ�\�¦�������.

UdV� 1. ��6£§ insert �<ÊÃº��H &ñ
§>=�)a {9�§4� o�Û¼àÔ l \� &ñ
Ãº
i \�¦¶ú�{9�
�#�&ñ
§>=�)ao�Û¼àÔ\�¦ï�r��.

fun insert i l =
case l of

[] => i::[] (1)
| h::t => if i<h then i::l (2)

else let z = insert i t (3)
in h::z (4)

{9�§4�o�Û¼àÔ l s��<ÊÃº ñØ�¦s�Êê\���6 x÷&t�·ú§��H��&ñ
��A�
C���#Q�Ð°ú �Ér�<ÊÃº\�¦���$í
ô�Ç�����, i \�¦0Aô�ÇBj�̧o�!sq (cell)

���ëß�Òqt$í

��¦{9�§4�o�Û¼àÔ_�?/6 x�̀¦�¦5g"f!sq�̀¦¶ú�{9�K�

×�¦��_�Q��,0AMLáÔ�ÐÕªÏþ�s���.Õª	כ (4) ×�¦\�"f��HF�)
 ñ
Ø�¦_��rÃºëß��puDh�Ðî�r!sq�̀¦Òqt$í
ô�Ç��.
�:r���8̈�l���HáÔ�ÐÕªÏþ�_�Bj�̧o���6 x'��I�\�@/K�ì�r$3��̀¦

ô�ÇÊê,ì�r$3����õ�\�¦�Ð@/�Ð insert �<ÊÃº\�¦��6£§õ�°ú s����8̈�

ô�Ç��.

∗�:r���½̈��H¿ºö&ô�Ç²DG 21_�t�"é¶�̀¦~ÃÎ��¤6£§�̀¦µ1ß�n?m���.

fun insert b i l =
case l of

[] => i::[] (1)
| h::t => if i<h then i::l (2)

else let z = insert b i t (3)
in (free l when b; h::z) (4)

ÆÒ��_� ����� b\�¦ ~ÃÎ��HX<, b�� �ÃÐs���� {9�§4� o�Û¼àÔ�� �<ÊÃº
 ñØ�¦ s�Êê\� æ¼s�t� ·ú§��H����H >pws���. (4) ×�¦_� “free l
when b”�Ér b�� �ÃÐ{9�M: l s� ��o�v��¦ e����H Bj�̧o� !sq�̀¦ ìøÍ
±ú�ô�Ç��.ìøÍ±ú�f��Êê\�Bj�̧o�!sq�̀¦Òqt$í

�Ù¼�Ð¿º"î
§î
#Q\�¦Óü�
#QF���6 xÜ¼�Ð ½̈�&³��0px
���.
���8̈��)a�<ÊÃº\�¦ “insert true 5 l ”ü<°ú s� ñØ�¦
����B�

���F�)
 ñØ�¦M:Dh�Ðî�r!sq�̀¦Òqt$í

�t�·ú§Ü¼Ù¼�Ð 5\�¦0Aô�Ç!sq

���ëß�Òqt$í

�>��)a��.

�:r ���8̈�l���H {9�ìøÍ&h���� ML áÔ�ÐÕªÏþ�\� @/K� &h�6 x ��0px
�
��. o�Û¼àÔ ÷�rëß� ��m��� ��Áº ½̈�̧ (tree), ÕªA�áÔ (graph) 1px
\�&h�6 x��0px
���, MLáÔ�ÐÕªÏþ�\�"f ú̧���6 x÷&t�·ú§��H��s�
9þt(cycle)s� e����H ½̈�̧\���H &h�6 x Ô�¦��
���. ��[jô�Ç ·ú��¦o�7£§
�Ér [2]\�e����.

3 &P��7����£o>».Éj�£� ø�Rc�¿h�=���£� j�	�·

ì�r$3� x9� ���8̈� q�6 x�Ér Pentium4\�"f �í{©� 1,582–29,000 ×�¦s�
%i��� (ÕªaË> 1.(a)_� A\P�).ÕªaË> 1_�ÕªA�áÔ (c)��Hì�r$3�·���8̈�l�
_� 4�¤ú̧��̧�� s��:r&h�Ü¼�Ð l�
�/åLÃº&h� e��\��̧ Ô�¦½̈
��¦ z�́]j

�Ð��HáÔ�ÐÕªÏþ�ß¼l�_�]jY�L�Ð�����6£§�̀¦�Ð#�ï�r��.
���8̈�\� _�K� 8úx Òqt$í
 Bj�̧o�_� 3.8%–88.6%�� F���6 x÷&%3�
��. (ÕªaË> 1.(a)_� C \P�). F���6 x q�Ö�¦s� ±ú��Ér queensü< kb_�
�â
ÄºáÔ�ÐÕªÏþ�z�́'��×�æ\�ÕªA�áÔ+þAI�_���«Ñ ½̈�̧\�¦ ú́§s���

6 xô�Ç��. \V\�¦ [þt#Q, kb��H éß�#Q u�8̈� �<ÊÃº\�¦ ú́§s� ��6 x
���HX<
u�8̈��)a���õ���H{9�ÂÒéß�#Q\�¦/BNÄ»
���HÕªA�áÔ+þAI�s���.s��Q
ô�Ç�â
Äº�:rì�r$3�x9����8̈�l���HF���6 x"î
§î
#Q\�¦ ú́§s�¶ú�{9�
�t�

3lw
�%i���.

4 Rc�¿h�i¦�§�\� (Memory Peak)

���8̈�\� _�K� Bj�̧o� þj�¦&h�s� 0.0%–71.9% ±ú���&���¦ (Õª
aË> 1.(b)) s���H Bj�̧o� F���6 x q�Ö�¦õ� �©��'a �'a>��� e���� (Õª



áÔ�ÐÕªÏþ� ×�¦ A B C C/B
���8̈� ½+É{©� F���6 x

sieve 29 0.001 30829 26423 85.7%
merge 40 0.001 5860 2930 50.0%
qsort 41 0.001 35997 30148 83.7%
queens 44 0.003 34641 1807 5.2%
msort 73 0.003 21506 19064 88.6%
mirage 245 0.015 20381 16857 84.4%
life 366 0.017 10036 875 8.7%
k-eval 645 0.220 52894 16684 31.5%
kb 808 0.095 24473 940 3.8%
nucleic 3019 0.488 31092 5491 17.7%

(a)ì�r$3�x9����8̈�r�çß�,Bj�̧o�F���6 xq�Ö�¦.

áÔ�ÐÕªÏþ� ×�¦ D E (D-E)/E
þj�¦&h� F���6 xr�þj�¦&h�

sieve 29 690 300 56.5%
merge 40 1197 606 49.4%
qsort 41 1189 334 71.9%
queens 44 255 255 0.0%
msort 73 714 321 55.0%
mirage 245 1398 1361 2.6%
life 366 2346 1746 25.6%
k-eval 645 1044 944 9.6%
kb 808 27125 26501 2.3%
nucleic 3019 103677 89352 13.8%

(b)Bj�̧o�þj�¦&h�y���è.
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(c)���8̈�q�6 x (�â
�� 1.46) (d)þj�¦&h�
�|ÃÌõ�F���6 xÖ�¦_��'a>�

A �í:ì�r$3�x9����8̈�r�çß� (Objective Caml 3.06(����{9��Q[4], Intel Pentium4
3.0C, Linux RedHat 9.0).

B kilo words: áÔ�ÐÕªÏþ�z�́'��×�æ\�½+É{©��)aBj�̧o�!sqÃº.
C kilo words: ¶ú�{9��)a"î
§î
#Q\�_�K�F���6 x�)a!sqÃº.
D words: ���8̈����áÔ�ÐÕªÏþ�_�z�́'��×�æBj�̧o�þj�¦&h�.
E words: ���8̈��)aáÔ�ÐÕªÏþ�_�z�́'��×�æBj�̧o�þj�¦&h�.

Ü«ÍÏ� 1: ì�r$3�x9����8̈�q�6 x,F���6 xq�Ö�¦,Bj�̧o�þj�¦&h�.

aË> 1.(d)). Bj�̧o�þj�¦&h��ÉráÔ�ÐÕªÏþ�z�́'�� �̧×�æ\�¶ú���e����H,
7£¤,Û¼×þ�(stack)Ü¼�ÐÂÒ'� �̧²ú���0pxô�ÇBj�̧o�!sq[þt_�Ãº_�þj
@/°úכs���. sieve, merge, qsort, msort_� �â
Äº F���6 x q�Ö�¦�̧
Z�}�¦þj�¦&h�
�|ÃÌ�̧ß¼��. queensü< kb_��â
ÄºF���6 xq�Ö�¦s�
±ú��¦þj�¦&h�
�|ÃÌ�̧�����.Õª�Q��, lifeü<mirage_��â
ÄºF���
6 xq�Ö�¦õ�þj�¦&h�
�|ÃÌs�{9�u�
�t�·ú§��H��. mirage_��â
ÄºF�
��6 xq�Ö�¦�ÉrZ�}�¦ (84.4%)ìøÍ���\�þj�¦&h�
�|ÃÌ�Ér����� (2.6%).
ÕªaË> 2\�¦ �Ð��� +'Aá¤ ÂÒì�r_� þj�¦&h� ÂÒì�r\�"f F���6 xs� ��_�
\O�%3���. life_��â
ÄºÕªìøÍ@/�©�S!����X<,s�Ä»��HÕªaË> 2\�"f�Ð
1pws�Bj�̧o�þj�¦&h�ÂÒì�r\�"fëß�F���6 x÷&%3���.

5 Rc�¿h�ÊÁ�������
�ßjk�ë5ÑUci�n�ÐM�¹ôø�

z�́+«> @/�©� áÔ�ÐÕªÏþ�[þt_� z�́'�� r�çß� ×�æ GC�� 	�t�
���H q�×�æ
�Ér 1.1%–81.3%s�%3��¦���8̈�\�_�K� GCr�çß�s� −1.6%–88.5%
éß�»¡¤÷&%3���. GC r�çß� éß�»¡¤ &ñ
�̧��H Bj�̧o� F���6 xÒ�¦õ� �©��'a
�'a>���e����.7£¤,Bj�̧o�F���6 xÒ�¦s�Z�}Ü¼��� GCr�çß��̧ ß¼>�
éß�»¡¤÷&%3���.ÕªaË> 3_� (a)_� c\P�s�GCr�çß�_�����o\�¦,ÕªA�áÔ
(b)���©��'a�'a>�\�¦�Ð#�ï�r��.
Bj�̧o�F���6 x\����Érz�́'��r�çß�_�����o��H#��Q��t¹כ��è

�� ���6 x
�%i���. ÕªaË> 3.(a)_� d \P�, Õªo��¦ ÕªA�áÔ (c)\� z�́+«>
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Ü«ÍÏ� 2: áÔ�ÐÕªÏþ�_�z�́'��r����ÂÒ'�=åQ��t�¶ú���e����HBj�̧o�
!sq_� Ãº. 0AAá¤ &h�����Ér "é¶A� áÔ�ÐÕªÏþ�_� �¦��s	כ ��A� z�́����Ér
���8̈��)aáÔ�ÐÕªÏþ�_��.���s	כ

���õ��� e����. z�́'�� 5Åq�̧�� 25.4% éß�»¡¤�)a ��'ÂÒ	כ 42.9% 0py#Q
����.������t�e	כ qsort_��â
ÄºBj�̧o�F���6 xq�Ö�¦õ�z�́'��r�
çß�_� GC q�×�æs� �̧¿º Z�}�� z�́'�� r�çß�s� 25.4% éß�»¡¤÷&%3���.
mirage_� �â
Äº F���6 x q�Ö�¦�Ér Z�}t�ëß� GC q�×�æs� ��_� \O�#Q
z�́'��r�çß�s� 42.9%0py#Q&����.
Bj�̧o� F���6 x�Ér GC r�çß��̀¦ ×�¦#� ��$Á	 >h_� áÔ�ÐÕªÏþ�\�

@/K�5Åq�̧\�¦éß�»¡¤r�(����. merge, qsort, msort��H 3.4%–25.4%
&ñ
�̧5Åq�̧��éß�»¡¤÷&%3���HX<,q�×�æs�	�H GCr�çß��̀¦ ú́§�ÉrF���
6 x�̀¦:�xK�éß�»¡¤r�(��l�M:ë�Hs���. nucleicõ� sieve_��â
Äº�̧Ä»
��
���Õª&ñ
�̧�������.{9�ÂÒ��H���8̈�r�ÆÒ��
���H�7Ho�°úכ�����
\�¦%�o�
�l�0Aô�ÇÂÒ{��M:ë�H\�Ö¼�9t�l��̧Ùþ¡��.
�:rz�́+«>�̀¦0Aô�Ç ½̈�&³\�"fBj�̧o�F���6 x�ÉrBj�̧o�Òqt$í
�Ð

��q���>�½̈�&³÷&%3���. Objective Caml 3.06 (s�
�OCaml)(��
��{9��Q\�¦l�ìøÍÜ¼�Ð ½̈�&³
�%i���HX<,Bj�̧o�!sq�̀¦Òqt$í
½+ÉM:Áº
�̧|	�Ãº&ñ
��0pxô�Ç!sqs����íl��or�v��¦,Bj�̧o�F���6 x"î
§î

#Q\�¦ OCaml_� Bj�̧o� ?/6 x Ãº&ñ
 ���íß��� <-�Ð (����{9�Ùþ¡��.
OCaml (����{9��Q\�"f Bj�̧o� ?/6 x Ãº&ñ
�Ér Bj�̧o� Òqt$í
�Ð��
q���>�½̈�&³÷&#Qe����. OCaml�Ér¿º[j@/Bj�̧o�F��Ö̧6 xr�Û¼
%7�(two generational garbage collection)�̀¦��6 x
��¦e����HX<,



áÔ�Ð a b b/a c (b−c)/b d (a−d)/a
ÕªÏþ� z�́'�� GC F���6 xr� GC F���6 xr�z�́'��
sieve 0.78 0.388 49.7% 0.159 59.0% 0.89 -14.1%
merge 0.24 0.172 71.7% 0.106 38.4% 0.23 4.2%
qsort 0.67 0.468 69.9% 0.054 88.5% 0.50 25.4%
queens 0.33 0.126 38.2% 0.128 -1.6% 0.35 -6.1%
msort 0.39 0.212 54.4% 0.048 77.4% 0.35 10.3%
mirage 0.21 0.011 5.2% 0.002 81.8% 0.30 -42.9%
life 0.49 0.008 1.6% 0.008 0.0% 0.54 -10.2%
k-eval 0.41 0.007 1.7% 0.006 14.3% 0.48 -17.1%
kb 0.40 0.122 30.5% 0.118 3.3% 0.43 -7.5%
nucleic 0.45 0.187 41.6% 0.135 27.8% 0.45 0.0%
sieve 7.15 2.817 39.4% 1.224 56.5% 7.11 0.6%
merge 1.69 1.374 81.3% 0.777 43.4% 1.42 16.0%
qsort 4.97 3.205 64.5% 0.385 88.0% 4.10 17.5%
queens 2.82 0.950 33.7% 0.954 -0.4% 3.01 -6.7%
msort 2.96 1.501 50.7% 0.346 76.9% 2.86 3.4%
mirage 1.85 0.073 3.9% 0.016 78.1% 2.25 -21.6%
life 5.19 0.057 1.1% 0.057 0.0% 4.86 6.4%
k-eval 3.78 0.044 1.2% 0.039 11.4% 3.97 -5.3%
kb 2.85 0.727 25.5% 0.727 0.0% 2.99 -4.9%
nucleic 2.70 1.158 42.9% 0.797 31.2% 2.70 0.0%

(a) z�́'�� r�çß�_� ����o. Objective Caml 3.06 [4] (����{9��Q�Ð
(����{9�
�%i��¦, 0AAá¤�Ér Intel P4 3.0C, Linux RedHat
9.0, ��A�Aá¤�Ér Sun UltraSparc 400Mhz, Solaris 2.7\�"f
z�́'��r�(����.
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(b) GCr�çß�õ�F���6 xÒ�¦. (c)z�́'��r�çß�õ�F���6 xÒ�¦×GCq�×�æ.
a �í: ���8̈����áÔ�ÐÕªÏþ�_�z�́'��r�çß�.
b �í: ���8̈����áÔ�ÐÕªÏþ�_�Bj�̧o�Ãº��r�çß�.
c �í: ���8̈��)aáÔ�ÐÕªÏþ�_�Bj�̧o�Ãº��r�çß�.
d �í: ���8̈��)aáÔ�ÐÕªÏþ�_�z�́'��r�çß�.

Ü«ÍÏ� 3: Bj�̧o�F���6 x���8̈�\����Érz�́'��r�çß�����o.

]X��Ér [j@/(young generation)\�"f Bj�̧o� Ãº��\�¦ ½+É M:, Zþ�
�Ér [j@/(old generation)�ÐÂÒ'�_� �í���'�(pointer)\�¦ �¦�9
�
#���ëß�ô�Ç��.7£¤,!sq_�?/6 x�̀¦Ãº&ñ
½+ÉM:,!sqs�#QÖ¼[j@/\�e��
��Ht�,Ãº&ñ
���°úכs�#QÖ¼[j@/\�¦��o�v��¦e����Ht�,Ãº&ñ
½+É°úכ
s�#QÖ¼[j@/\�¦��o�v��¦e����Ht�SX����K���ô�Ç��.Ãº&ñ
@/�©�!sq
s�Zþ��Ér[j@/\�e���¦Ãº&ñ
½+É�í���'���]X��Ér[j@/\�¦��o�v����

Z>��̧_��ÃÐ�̧ _�s��̂¦�̀¦Ãº&ñ
K�ÅÒ#Q��ô�Ç��.>�����OCaml�Ér
Zþ��Ér [j@/_� Bj�̧o� Ãº��\�¦ 0AK� ³ðr� Êê Ãº�� (mark-and-
sweep) ~½ÓZO�[3]�̀¦ æ¼�¦ e����HX<, !sq_� ?/6 x�̀¦ Ãº&ñ
½+É M: s�\�¦
0Aô�Ç³ðd���̧Ãº&ñ
K�ÅÒ#Q��ô�Ç��.�&³F�_� ½̈�&³s�þj&h��Ér��m�
t�ëß�{9�ìøÍ&h�Ü¼�Ð��[j@/Bj�̧o�F��Ö̧6 xr�Û¼%7�(generational
garbage collection)[3]\�"fBj�̧o� Ãº&ñ
�̀¦Òqt$í
�Ð����>� ½̈
�&³
�l���H#Q�9Ö�¦1pw
���.

mirage��Ö¼�9����.����Érs����q�øß�Bj�̧o�F���6 xM:ë�Hs	כ
Bj�̧o� F���6 x q�Ö�¦�Ér Z�}Ü¼�� GC ÂÒì�r�Ér 0\� ��¾ú���. Õª�Q
Ù¼�Ðz�́'��r�çß�\�%ò
�¾Ó�̀¦ÅÒ��H��÷��}�Érq�øß�F���6 x_�ÂÒ	כrs�

��.† °ú �Érs�Ä»�Ð k-evalõ� life�̧ Ö¼�9&��Ü¼��,F���6 xÒ�¦s�Z�}
t�·ú§��&ñ
�̧��W=�
���.
†ÆÒ��_� �7Ho�°úכ �����\�¦ %�o�
���H ÂÒ{���Ér ���8̈� ��� áÔ�ÐÕªÏþ�_� z�́'�� r�çß�

_� 8.1%p�ëß�s�%3���.

6 Úr
Òeµ

z�́+«>���õ�\�¦¹כ���
������6£§õ�°ú ��.

• ì�r$3�x9����8̈�q�6 x�Érq���t�·ú§��. Pentium4 3.0C\�"f
�í{©� 1,582×�¦–29,000×�¦s���.

• 8úxÒqt$í
�)aBj�̧o�_� 3.8%–88.6%\�¦F���6 xÙþ¡��.q�Ö�¦s�
±ú��Ér�â
Äº��HáÔ�ÐÕªÏþ�s�Ãº'��×�æ\�ÕªA�áÔ+þAI�_�/BNÄ»

�)a��«Ñ ½̈�̧\�¦ ú́§s���6 xK�"fs���.

• Bj�̧o�þj�¦&h��̀¦ 0.0%–71.9%
�|ÃÌr�(����.
�|ÃÌs�±ú��Ér
�â
Äº��HBj�̧o�F���6 xq�Ö�¦s�±ú�����,þj�¦&h�\�K�{©�
�
��H!sq[þt�̀¦F���6 x3lwK�"fs���.

• Bj�̧o� Ãº�� r�çß��̀¦ -1.6%–88.0% éß�»¡¤r�(����. 7£x���)a
�â
Äº��HBj�̧o�Ãº��t�&h�s�����â
÷&���"f"é¶A�t�&h��Ð��

¶ú���e����H!sqs� ú́§�Ért�&h�Ü¼�Ðs�1lxK�"fs���.

• z�́'��r�çß��Ér 42.9%Ö¼�9�����'ÂÒ	כ 25.4%À1Ï���������t	כ
e����.z�́'��r�çß�éß�»¡¤�ÉrBj�̧o�Ãº��r�çß�éß�»¡¤\�_�K�
"fs���.Ö¼�9����â
Äº��H��[j@/Bj�̧o�F��Ö̧6 xr�Û¼%7�\�
"fBj�̧o�F���6 xs�q���l�M:ë�Hs���.

z�́+«>���õ�\�¦:�xK���6£§�©��'a�'a>���e��6£§�̀¦·ú�>�÷&%3���.

• ÕªaË> 1_�ÕªA�áÔ (d): ���8̈�\�_�K� ú́§s�F���6 x÷&��� Bj
�̧o�þj�¦&h�s�ß¼>�
�|ÃÌô�Ç��.\Vü@&h�Ü¼�ÐBj�̧o�þj�¦
&h�õ��'a>�\O���HBj�̧o�!sq�̀¦F���6 x
�#�Bj�̧o�y���è\�

%ò
�¾Ó�̀¦ÅÒt�·ú§�Ér�â
Äº�̧e����.

• ÕªaË> 3_� ÕªA�áÔ (b): ���8̈�\� _�K� ú́§s� F���6 x÷&��� Bj
�̧o�Ãº��r�çß�s� ú́§s�éß�»¡¤�)a��.

• ÕªaË> 3_� ÕªA�áÔ (c): ���8̈�\� _�K� ú́§s� F���6 x÷&�¦ ���
�̂ z�́'�� r�çß� ×�æ Bj�̧o� Ãº���� 	�t�
���H q�×�æs� ß¼���

z�́'��r�çß�s� ú́§s�éß�»¡¤�)a��.
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