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R�¶�Å�ÂgipzÆRSÇ ��°¤º��¶Á����¤�Å�Âgipz�un
r�Åaº��µÀÈ8\Éº��¢�Á����Å�Âgipz¤°�t�£¥�¶A�
��´xM���¶Át�¤xM k�ag}�¤ÙVm^tyai£³µÀm�+ ®
´·¶�¤üR�W�¡¤³�£ÙV�¶�º®¶Á
­�ÀCrutch�eld¥��¤;¸¤��àº�¢���¶� [2]À�·¥�¶qÅlZºH
���¶`Årxr� �������¢���¶Á�¢¹�ÀH�¤TÕ��¶Á�·
£Å��À���¥�à¤¢TÕ�´¤��¤;¸¤��àº��¸®¶Á

2 ×ÕÙ

2.1 HNH;=@DORSPK3 B?AIN9

�Å�ÂgipzÆKURS H�Ç¥�Ä¤t�ºÌ�B��Å� ��ð���¶
gipz��¶ÁÌ�B��Å�¥ X ! A¤,º���µÀX¥§ �¤kþ�H��
�µÀA¥¼�KÔ¤þ�H�­�¥kþ�H�¤Z��¶Áþ�H� ¥�·KÔÌ�
B����¢�H���µÀkþ�H� ¥­�Ì�B�¶� ¤��¶H���¶ÁH
�Z�þ�H�¤®£³���à�·¶ À�¤âà�þV�¶Á
RS¥kþ�H� �� X;Y; SºÀþ�H�º�� 0; 1ºð���¶ÁÌ�B�ºé¯

¶�Ë¤H�ºËGH� 
©�À���¥ S��¶Á­�À�y ��H�¥Ry£¥
�¹·¢� ��Þ�º­�¶ÁP~ÀRS¤ð��Å�¤Ü�³¨§ �¤�Å�¤Ry
¤��¥Þ��¢�Á�Ä¤ RS¥�·�·¤ð�t�£������¤�\ÂR9º�
¢�Á
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�ºâà�¶[£�¥À�Å�º�y�´Ryª��¥¯¶Áâà¥ËGH� S�´é
¯ÀH�Z¤��´��¥­¶�Å�º��Ì�B�º�¢����Á��¥­¶�Å�
�½�KÔ�¶ �¥~�mz£§ �¤�Å�º²©Á¼�¤�Å�£³¶Ì�B�º
1ipnw �À60ipnwÌ�B��ñ¦�âàH�Z£kþ�H��F­·��·¦
À�\÷� ®¢�Á­�ÀâàH�Z£kþ�H���¶£°��¹´�À��¥­¶
�Å��¢� �°�\÷���¶Áâà�¶�¤��¥�È 6 �À�� 7KÔ¤�¥
6tï­��¬��
¤�º�\�¶Á
âà[£ ¥$£ÀüR[£�¥�Å�ºRy�´�y£��¥¯¶Á500ipnwK
�¤Ì�B��H�Z� S£¢·¦R9��� �¶Á
10Ú¤ RS�È8\Éº�¢�unr�Åaº��¶Á�¢¹�À�¶ RS��\��
�ºÀ�\�� RS°F¯�µ RS�üRºí®¶ÁµQ�P�µ�\º�¢�f^a�
º 1ipÅh �À10ipÅh� 1l^zipnw �¶Á

2.2 "(

RS¥À�¤�\ÀR9£S���¦��´·¶Á�´£Àôs¤�����Á¤RS

£³��R9�·�Õ�£°�¦��¶ÁrÅl�¤�¦¥

Ptot = RspPsp +RrecPrec + RbrPbr

��¶ÁPspÀPrecÀPbr¥�·�·�\£³¶�¦ÀR9£³¶�¦À���Àu�úÆ�
\��RSôØ°F¯�Ç£R9�·� �¤�¦��¶Á­�ÀRspÀRrecÀRbr¥>�¦
¤4�j��¶Á

2.3 #*!6J),

1timestep�þV��
ÀRS¤ð��Å�£�´xMºI��Á���À�·¥�¤
RSôØ¤�Å�ºxV��¶¤�¥¢�À×�¢ RS ��À° ¤ RS¤ð��Å�¤
Pp�xV��°¤º��¶¤��¶Á1timestepº RS¤~^vf^a� ��·¦Àô
s µ���êÀ Ï�xV��êÀºç� ��´·¶Á
���¥À¾ûX¤xMº��¶Á�·¥À1)oXÆ×�¢�Å�º�Å��ir¤�

£oX�¶ÇÀ2)�BÆ×�¢�Å� 	��Å�º�·B�¶ÇÀ3)#ÍÆ�Å�º§
 �ùµÍ�Ç ��¾û��¶Á�Å�ºoX�¶xM¥À�¦�v)KÔ¤ RS£Å
��xMSmadd�I�¶�À� ¤½�¤xM¥µRS£Å���·�·mrepÀmdel¤x
MS�I�¶Á
�Å��ir¤��´À~�mz£xMºI���Å�º²©Á�Å�¤xM¤���

���¶�À�·°¾ûX�¶Á1)�Å�¤��~�mz£¼tïº²¨À�¤tïºw
¤tï£x�¶À2)�¤tïº ¶À3)�¶�¥�¤tï¤³�
£¼tï�·¶ ��
³�£xM��¶Á
�¤³�£�����×�� RSº�¦¤����°¤ �·Ç�ÀµÄ� 10Ú¤ RS

��¶³�£�¶Á
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Û 1: -ÛÆËG£�\��¶RSºÈé¶É �À���´w·����¶±¥�¤Àx
MÄ��¶Á±�ª��¬·��¶°¤¥�¤ñ¦��Ã�·�� ºó�ÁÇ

3 ÎÐ

Rsp = 3:0; Rrec = 1:0; Rbr = �2:0Àmadd = mrep = mdel = 0:04 ¤Õ��ó�Á
Rbr = �2:0¢¤�Àu�ú£R9�·¶ ¦�U�¶Á³��À³µÂg¢�º�\ÂR
9�¶~�ª  RS�ÙV�¶� �e¹�·¶Á

3.1 -5%4K$'

ËGÖÆ ��ÀRy�¼H�¤®¤�Å�º~�mz£¼�"¶ÁFigure 1¥Tö
£ timestepºÀ�ö£µÄ¤�¤���\��¶�¤A�ºÌ��°¤��¶Á�·¥À
�\��¶�¤Âgß¤È-ÛÉ��¶Á
³µ��Âgßºð��RS� �¸¡�¸��¹·��¶ÁRS¤ð��Å�£³µ"

´·¶�ºâà`¤,�m�� £³µ�¤�¥¤gê�³�¹�¶��¸�ÁÆFigure 2Ç

Ë¯£¿ �¶ RS¥âà`� sequencial¢,º���¶ (a)Á�¢¹�ÀS!0¤³�
¢�¢¶Ì�B���¶ÁoX¤�´xM£³µ×�¢�Å�º?��Àw¤�ª¤Ì�
B���¢¹·¶Á�´£Àbranch¤����´£ branch��¶Æmulti branchÇ�¼�
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Û 2: Rule System¤ËG¤�¥¤gê (oX¤¢xM£³µRS¤�\��¶��»�¶Ç

�¹·¶ (c)Á

3.2 8H:G>D&.7OLP { E<FNH1

ËG¤�¥¥³®¤³�£À×�¢RS��¶Âgß¥�·¬¡��°¤�¥¢��
���ÀÜ�¤×�¢�º�\ÂR9��¶³�£¢¶����¶Á���ÀFigure 1º
®¶  t = 192¤ �¸�À%£��Âgßºð��°¤��¹·��¶Á�¤ �¤â
à`¤xV¥ Figure 3¤³�£¢���¶ÁxM³¤°¤º7¶ Â�¤ branch��µÀ
��£X!00 ���Å��o�X¹¶� �À���»¤multi branch���´·¶Á
�¤ �X!00 ���Å�¥ÀÂÜ¤�Å��´{h|Å�¤³�£è¹·Â�¤×�
¢�ºâà�¶Á�¤³�£{h|Å� ¢¶�Å�ºP��¶� £³µ�\ÂR9�
�¶��lc¤£»�¶Á

3.3 8H:G>D&.7OMP { HNC0+

t = 310�ÀÂgß��� RS�©Õ���¶Á{h|Å�+¤ÙV­�¥Àâà`
�qã£¢����i�»����ÙV�����À���¤xV¥�·­�¤°¤ ¥
N��Å�¤���Åwº,à�¶°¤���¶¤��¶ÁÆFigure 4Ç
âà`�¥�¤�Å��´"´·¶�º�«�m�� ���¢�Á

3.4 EnsembleK2/

{h|Å�º°��Âg¢�º�\ÂR9��¶RS���°�¦´��¶ ì»��
­�Õ���¶Á� �¦À¯¬¡7� t = 192�{h|Å�¤£ÙV��RS¥À�¤

À³µ�\¤Âgß¤��RS��¹·¶¹��¥¢���Ã�·��­�Á­� t = 310
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Û 3: {h|Å�¤ÙV¤YÆP�¤�Å�����»¤�Å��´è¹·À×�¢�ºâ
à�¶ÁÇ

X 1Y0 (Add)

Terminal Symbols

S

*X* Terminal Symbols

S

*X*

Terminal Symbols

Terminal Symbols

Terminal Symbols

*Y*

Û 4: �Åw�¼¤��Æ�X�¥Ry£ X�F­·��¶� ºm���¶Á�·£À
X!1Y 0 ���Å��o�X¹¶ �X� �Y �¤����^�£Ì�B��Y���¶Á
�¤³�£À^�£Ì�B���¢¹·¶Õ�Àâà`�¥�¤�Å��´"´·¶�º
�«�m�� ���¢�Á)
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K³£°�Åwºð�� RS¥�¹·��µÀ�\¤Âgß°��°¤�����À��
£�Ã�·��¶Á
�£��¢Õ��Àt = 403¤��µ��¶Á�¤³�£�\ÂR9¤Âgß���°¤

��Ã�·¶¤¥ÀEnsemble�,à�·��¶�´��¶ÁEnsemble ¥À� ¤�±À
� ¤�Å�£³µâà�·¶�º�\ÂR9���ÿ���¶Át = 403�¿ �¶ RS

¤ð��Å�ºÓ��7¶ À��¤ Ensemble�,à�·��¶Á�¤��ÎÜ�¤RS

¥À�\ÂR9¤Âgß����°�Ã�·¶Á

4 ÎÊ

RS¥{h|Å�¤ÙVÀ�Åw�¼ ������À³µÂ�¤�º�\�ÀÂ�¤
�ºR9�¶~�ªÙV���¶Á�þ¤£¥�«�¤�º�\ÂR9�¶� ¤��¶
`Å�x^p]Åª ���ÙV��¶Á�·¥À�¦¤f�~ k�ag}�¤���
�£³µe¹�·�°¤��¶Á����·�·¤�¥¤�;�ÀÁ¤ RS£R9�·¶
 �¦�U�¶£°��¹´�À���Å�ºð� RS±À���º\� RS� ensemble

º,à�¶Á�£Â�¤�º�\��¶���¥¢�Àÿ�£¾���×�¢�º?��
���¢�·¦��¢�Á�¢¹�À`Å�x^p]Åª���ÙVÅÿ�£³µ{�·
¶t� ��ÀÂÅÂ¤unr�Åa��¶�²�¤Q��â�¶Á
°�À§ �¤û¤®£³����3­¶³�¢nWEÜº°����¦ºo��¢´

¦�¤³�¢Q�¥â��¢���¸�Á� �¦À�¤Õ�¢´-Û¤�ö£h���
\�¶�¥R9¤Âgß�nW��¢´À��Âgßºð��°¤��Ã�·¶³�¢�
 ¥I�¢�Á���¥ÀÁ¤ RS�\��º¡·��R9��¶�À�¶ RS¤\��
�ºÁ¤ RS�R9��¶� ��� �Èî��¶Á�·¥À��B�¶ <p£� 
�·�C'��¶¹��¥¢�ôsôØ°F¯���£�¶û�C'º3 �¶ÁÁ£¡
¤³�¢û�¿ �¶�£³µC'�xV�À�´£ôs�����£³µC'�xV�
¶ ��´·¶Á�·­�À�����Ý:¥*µz�h��xcÅz¢¡¤cÅzR[
£³µ{q�V�·��µÀ°U¥o�Åºh��dÅq]�b�·¶ [3]Á���À��
�¥°U¤[R¤¢ÙVº_@£|�¶� ���¢�ÁP~À���¥ Chomsky¤;
¸£³��ÙV¤;¡º7¶� ���À�¤4Z ��o�Å�¼�´�Åw�¼ª¤
ÙV�®´·�Á
RS¥�·�·¤��ºð���º��¶�À� ¤�ºR9��¢�Áensemble�P

�¤ûº�à�¶ ��·¦ [4]ÀP�¤û�£gÄ¢\�e�jzºhL�û���¶£
«¤ diversityº{� ensemble�¤�Ä¤ RS¤ð�2¦º}���ÀÁ¤û�´¤�0
£ÅÊ��µ [5]Àû ��¤� ¤�Pßº°�gÄ¢~�ª¤ÙV¤�º@{�¶¤£
bT���¶Áâr¤ÙV�¥À�¶~�ª¤ÙV Âgßº��¶³�¢ÙV�Q��
��¶Á°� È�¢gipzf^j¤Õ�ÀqÜ¤ ensembleD�Q��â�t�gip
z�sV����³�¢�´£�ò¤;¸�â�¶��¸�Á­�Àt�¤xMº°� 
%1£�¶ Æ� �¦À��±d�ÇsV�� RS¤ÿ�¤·®x¹µ¢¡�7´·¶
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