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Acquisition of Move Sequence Patterns from Game
Record Database Using n-gram Statistics

Teigo NAKAMURA
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Move sequence patterns such as Joseki or Tesuji can be used to reduce a lot of

search space and speed up the search. To acquire these patterns, we propose a new

method based on n-gram statistics, where we encode each move into a character and

consider a game record, that is Kifu, as a string. This method can acquire a lot of move

sequences of variable length and extent from a game record database. We describe

the result of acquisition from “Kifu Database 96” which contains about 34,000 games

and seven million moves.
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Fig. 1: Sample Game
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Fig. 2: SFP (substring length = 8)
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3 _�`Jacb[dHe�fVgihHjlkJm>n@oqpsr@tJu I o ^cvw Z(\sKx<zy 2 oR{}| <H~R� ^ ` \sK[< d

� dU} 2
P�RÇT	VSW �X[g]w_\zoÐ£°£}Ç[s]� dL�Qp�� ¢ »ìt��`_^Ysæ�°Upgrs[Qt�Z\u^v

_¬��� Î¬W ��� ¢	�Ç¢ Z�[g] R uQv�� ¢=W p
rs[Qt�Z ê �`Z��¶Zs_��g®¼dl�Sº¶��µ ¢ n�Z
[g] R ú��QuQv�� ¢ »��¶Z^�����s{\°SÐ	»ì[
t�Z�� RSÅ ²´}���µ�d£����`Z������� ! ¢
°	Ð��SÐ����µ R }��XZ�[Qt�ÍÃxsz�� ¢ »¬c
Z����Z������esf=mon@��^ � º¼»~���`ë
�Ç}�[Qt�øQZ���_��T��%�`Ágµ�Ãmons���wd
��� 2  	æ}¡7¢ { W¤£7¥ Z}¦¨§�d Å »��©�
_¬ � { W 2 � ! W }��s® Z�ª¦ø¦Z ( ) «¦Z
Ó�¬��Ç}l`monqtodÃ}�t��X} û [gt�Z��S_�®T:
º¼»qþ£ùs[�¯ � â`Z�°l��±T�	}���`Z����_
� ½^W ègé ¸ j iQ¹gZ�±�� 3

RSÅ »~��ªSd£�¶}
[Qt�_�®�:Sº¼»Y��Z�����ÍsöUÞ R ���Z��T�
 sæ^Í�'���»��¶ZXd�Y¦ÐÇ°X� � èQé ¸ j iQ¹
Z�±��g�wÍ(²�¢`Z%��ZQZT�	_�³©´¯{�°	Ð=»b�
�s[g] R uQv|{ W�µ �\Z^¸ j iQ¹Q_}¶ ½ °

�`»QÁb} !�5 }(·� � ±�s] R � �¸¢	¹»º�¼
«½�¾*¿ p����=Z�Às«��s�Ã[Qt�Í}Á^ÓÂ�°7�¢ °�Ð�»SµSÁÇÍ¨�sdsYÄÃ �T·7� � ±©�S]¼�^}Å [gt R msY�±�°Uºw»��¶Zsd�Æ`ÐLÇ©È^t���_
�*�	»�Í�}�� ¢ Í ! Á ! Î\W�É �¯ÁQ{\°(ÊË
{¶°�Ð�»¶m¼Ê��¬m	Z ä p _�{U°�Ðg��Ð W	½ }Ì ÐgdlÍ��³²iÎ �ÿàQá^â`Z�ÏÎ�Ð	Í}Á£ÓÂ�°
� ¢ »YÑ�Ò¦d Å »~�� ¢ db¨³{\°£}TÓ(�sàsáÔ ¹1Õ ¥7Ö i\]|ÁYÀs«gâ�±T� ¤Q¥×�Ø�Ù¤Ú ]R �Ç} ! Á ! Î\W(É �=m�Ê	�~mXZ ä p�ÍÃ���Û ¢ °SÐ	» Ws½ }�·� � ±��s]`Z�Â¨°�Ü�Ý`Z
·��b��Þ�ß�à`�Q�	ÐU�� dÃ}	µ ¢ n�Z\[g]wdS·�²~Ð Ûá » p��£[
t�Í�ÊUZlâ�su^v�� ¢=W mX_¬Ó�ã%�	dy�g�Xº
» W^½ d\} �åä � p��æ�ç [5] �gdLèTé	�g��ä �

2 o@ê <ië@ì�<Hí@î�ï>ðYñ móòõôRö \ bs÷ <iøsùlïú@û ö \ mRg[hRü�ý [6] <LþLÿ m����������	��
� ïì��J\�����lK�� ZõI� ^ h������Yg���� � bio@ê <���L^�� b \� �!@IY< ��"�# < bs÷� <õþ�ÿ m � b d
3 $�%'& �)(�� <�*�+ m�, �.- gxh./�0�12 <�3�4mR` \@K[< g�576 A���-.8�9 b[d
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: �|Á<;�=}³©´��?>@=@ACB : � 4 DFEHGJI 6KMLONQP�LSR E<GJI 6 K�T ÎOU�VXW IFEMGZY
> KXLC[�\^] ; K`_CaQbdcXeZ[�f 1 g�hji _fjk<bml U�n`oHp (recall ratio) Ijq >@U�rXsISt<uZY >ZB _

n<o^p =

vxw Y > KzyH{ :^|~}:^|M�X� kHb�yH{ :H|M}

q<q�I U R`�F�X�M�H�C���	�Q�z�?�����?��Q�Q�Q�H�Q��b�� DH� A c^e������ =OAjB _aHb���  U R�¡ |M�M� gm¢X£ Y >Q¤@A@B yX{¡ | U�¥X¦<§ bC�db Dd¨ª© R��<�<�X�~�X� Uq b@�CP��J�db g?«xA�¬^`§MW [`®X¯ B � AP q �M�'R~�z�X�X�H�C�°�.�Q�z��� Uz±~²J³´¶µ<· � · �?K�¸ W¶gm« µ §MW [~®X¯J¹�ºj»
gX¼ ¹zKH½ I ¼ ¹X��¾�¿JÀÁ�¹'_· KzRÃÂjÄ�bd�?�~�`�~�Q�Å���<�?��� U HR�

HL

bZP�ÆmÇ Y µ ��b�l H
[zÈHÉ<l��HÊ

¤dË µ ¤ µ ¹�ÌSR�¡ | ¦<§ b?TXÍ U aHbSÎ�Ï
W<Ð�g ¨~Ñ bMÒOÀ?®<Ó`Ì ¼ ¹�K<½ HR

[mÈMÉ
lÅ�QÊ ¤�Ô@ËJi ¹m�^�Õ��Öj×CKS_Ja@b�cHejRØ^Ù L¶Àzb ¦X§ EXG g~U H

�x�z�
HR

[ Ëµ KF�JÌFÈXÉ I ¼ ¹ q ��Ì<Ú^L��FK�_
rJg RÜÛ~Ý�Þ~�d�xßS�Sà�á�âzãd� I U n = 6Ì Ñ � µ�vjw'} gzä µ ¤�å � � µ c`eZ�m����R¸<æOb ¦ ���<Ê ¤HU q b ¦ �jÌz¡Mç ¦M§ b�èG g?å �ÈXÉ I ¼ ¹X��¾é¿jÀ�ÁZ¹'_�<�<�<�~�M� ä ��ê<�z�X�<�H�Q���	�^�z�� U R~a�Á@ëdÁ`¸<æ�b�ì Ë I Udí`¥^í ´ Ì ¼��K<ÌSRd�<�X�X�~�H� I w�î Y Á�¹�ïXð g'ñÊ ¤ �F�X�<�H�@�°�	�^�z�SÌ ¼ ¹?òzlx[?ó¶¿¹M�dbMb`×Q[�ô~õ i ¹M�CP�Cà<ö�ãé÷H�<Ê ¤ì Ë^i ¹ q � g ����R n~oHp [~»�ø Ymù ¹ q�FÌ<ú^Ó<û�_
4 üþý�ÿ����������
	���������Ãý7ÿ�����	°ü���������������! #"!$&%#'�'�( ��) ü*����� �����+�!, ���- ) '+��.�/ 	!0 ý�ÿ���� -21#3 �4$ 0�5�6�7�8�9�:; ,=<

414 > 6@?�ACB ,�%

4
D E F G

ØXÙIH �@÷KJQ�MLONxÀ�¡ | �QPFb?¡<ç ³ �
¦<§ [?èMR i ¹ gM¼ û@� ¤OS ØXÙ [KT ¦ ÌVUW � Y ÁCûz�H�~ÞJú ¼IX �<�HÀF¿ n-gram Yt [ Ë µ ¤ ¡<ç ³ �[ZJ÷��M�<b?èMRx[�\j�^]
¦ �x[ h ÊzûF_Hk`úO� ÛXÝMÞX�~�Zß<�<à<á?âã`�

(SFP) _�S Ñ � µ'v�w'} ú�y<{`¡ | [�èR i ¹ q ��ÌMú^Ó S ¡<ç ¦M§ b�èMR g È~ÉJú
¼ ¹ q ��ÌMÚ`Nj��ûd_Va`b _cS vxw Y ÁCû ¦
§ Z�÷`�^�<Ì�d Ë Y Á�¹#egf hjilkQbCm |[n
b�\<]poHaHb�c`eMR À ÁCûqZJ÷d�<�<b ñ`rQsLOtpuOvCb4w Ë [x\�� µ û µ _

y z { |

[1] }�~�� , ���!� : “ �����[� ÿ��#�����I��5 n ������ < 5������ - ���V5
�����V� ”, �����!���  �@¡�¢!� ����£#¤   �!¥ NL 96-1, pp.1–8,

1993.

[2] ¦�§�¨�©�ª : “
� < ��«�¬V	! $ ���!�p�¯®x°=5�#±#²�±I³´�V�=¬ ”, µ!¶����!·�� �! #¸ ±�¹�º� £!¤   ��¥ DE 95-2, pp.9–16, 1995.

[3] »�¼ � K� , ½�~¿¾�À , ÁKÂ�Ã�Ä : “ Å@Æ�Ç�È 5@ÉÊ�Ë 6=A "�, �!Ì���ÍÎ5������V� ”, ������� �  �Ï¡�¢�� �¿��£�¤   ��¥ NL 110-11, pp.71–78,

1995.

[4] M. Takeda and F. Matsuo : “Markov String

Grammar”, Memories of the Faculty of Engi-

neering, Kyushu University, 55(3), pp.279–284,

1995.

[5] � Â�Ð�Ñ : “ ý�ÿ�������� ”, Ò , »�Ó , � ÿ�Ô�Õ ,

1975.

[6] Ö�×�ª , ØxÙ�¾KÚ : “ üÜÛ�Ý4Þ�¹¿±�ß@��à
á�â!ãÌ45�ä=åCæ!ç � ��� 5�è�é ”, ê ± � æ�ç � �Îëß � ²�±�ì�í�îðï¿æ ’94, pp.97–104, 1994.

[7] ñxò�ó!ô , õVÂ�ª�ö , Á!÷�ø�ù : “ ú�û �xü�ý çþ ±!6=A "�, ä�åVÞK¹¿±#ß@à
á45=ÿ�� ”, ê ± �æ!ç � �Îë ß � ²�±�ì�íÎî ï¿æ ’96, pp.133–140,

1996.

[8] ������� : “ ä�å :
'�� ®4°���ä�åcæ!ç � �4ë ß� �	��
�" ”, bit �� ü ê ± � æ�ç � ��ë ß � � ,

pp.59–72, 1997.
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���� ������������� ������ ��!���"���#��$ ��%
(3)

&'�)('�+*'�,�-),'%+.�,'�+('!)/�-)*'#/�%)&'#+,'")/'�+/'�)(�$&'�+�'-&'!+,'�0�")/'"+&'$)('#('�
1�$�1�!�2��. 33 2��+2'"1�#�341'�.

•

.

5���6�$3�.�6�#�3�6�! 3. 5�"�.�5�%�3�.5�� 3 3.

..�. 7'�)3�.3�.�3�.�.�3�.3�3�. 3 3�3.�8�% 3�3�37'$. 8'�+7'!)8'"+.8'�)7'#

.�.�3�. 3 ..�3 3�3�.�..�3�3�3 3�..�3�. 9;:=<>9?:=@>.3�.�.�.�A;B=C>A?B=D3�.3�3�A;B=E>9?:=F>9;G=H>9?G=I
•

A?B=J>A;K=L .

39;M I 3�.
•

A;N DOA;K JP9?G F 3�.3�A;N LO.�A?K EO9;M HP.�39;G <PA?K C .�3.

3
•A?Q L9?R HPA;N J.�9;M FA?N EP9;R @OA;Q DPA?Q EA?Q CP3�9;R I9;R <9?R F

Fig. 4: Sequence patterns extracted from SFP(n=6)

S�T
NF E SFP NF+E

H HR n = 4 n = 6 n = 8 H ≥ 1 H ≥ 2 HR ≥ 1 HR ≥ 2

1000 19.1 1.2 5.8 23.1 29.6 22.8 27.5 24.6 25.6 24.6

2000 25.8 3.6 9.7 26.7 35.9 26.5 34.1 30.2 32.1 31.9

3000 30.2 6.5 11.4 28.9 38.6 28.6 38.6 33.6 36.0 35.0

4000 33.6 11.6 14.0 31.3 39.6 31.3 41.5 35.0 39.9 38.2

5000 35.7 13.3 15.5 33.0 42.2 32.0 43.0 36.2 41.3 39.1

6000 37.9 15.0 17.6 36.2 42.5 32.3 43.5 37.2 43.5 41.5

7000 39.4 16.4 21.3 37.9 43.2 — 45.7 38.4 44.0 42.8

8000 41.1 17.6 22.7 39.1 44.2 — 47.3 39.4 44.2 43.5

9000 42.0 19.1 24.6 40.8 45.1 — 48.8 39.9 46.6 44.4

10000 43.2 19.6 25.8 41.5 45.4 — 48.8 39.9 47.1 45.2

15000 45.9 23.2 31.4 45.9 48.1 — 51.7 42.3 51.0 47.3

20000 49.5 26.3 35.0 46.8 49.5 — 52.9 42.8 53.4 48.8

25000 52.4 29.5 38.4 48.5 — — 55.3 43.7 54.8 49.5

30000 54.6 32.1 40.6 48.8 — — 56.3 44.4 56.8 49.8

35000 56.3 33.3 42.3 49.0 — — 57.0 44.9 57.5 50.5

40000 57.0 35.7 42.8 50.0 — — 58.2 44.9 58.0 51.4

45000 58.0 37.9 44.2 51.7 — — 59.4 45.4 58.7 51.7

50000 58.2 39.4 45.7 51.7 — — 61.4 45.4 59.4 52.2

NF : U��WV�X�Y ¬ , SFP : Z ÉW[ X�Y æ�çW\^]`_ba�¬
E : Å�Æ�Ç�È^c ß � ç�d=±=¬ , NF+E : NF

-
E 5	e�ébf�g

Table. 1: Recall ratio of each method
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h i
A j k l m n o

prqrsutuvxw�yxz|{W}r~���}��
6 �u� w���w�~ () � w��u���4��������}�����}����4�|�r�u�r�xw�tuv���u� w������x�����u �¡£¢�¤r¥uwWt�v�~

(1,666,100)¦§¨ª©«ª¬ª®¯
(1,398,16)¦¦§°§ © ¬ª® ¯¨ «ª

•

(1,380,6)§ ¨ «±© ¬±® ¯
(1,315,10)§ ¦ §§ ¦ §©°¨¬°«®°¯

•

(1,219,5)§¯®ª¬ª«©ª¨§¦ §

(1,27,11)§ ¦ ¦§ ¦ §¨°© §¬±«®±¯
•

(1,27,8)§¦ §
•§ ©ª¨«±¬±®¯
•

(2,339,295)²>³P´PµP¶ª´>·²>¸P¹ ¦ «±ºO»´>¼ ¬ ¨© § ½O¾´>¿ ®ª ½ ³²>ÀP² ¾ ¯ º µ²>ÁP´ »½ ¸
•

(3,316,274)´P·>² ¾ ²>¸P²>À´Pµ>¶ §±®±½ ³½ ¸ «°¬¨°© ºO»²PÁ  ¯ º ·´P¿>´ » ¹ ½>¾´P¼>²P³º µ
•

(4,486,59)§©¬ ¨®°«¯ 
(4,249,4)§ ¨ «ª© ¬ª® ¯

•

(4,204,7)§ ¦ § ¦ §¦ § ¦§ ©¦ ¨ ¬
•

«°® ¯

(4,131,5)¦ ¯«ª®¨ ¬§ ©¦§ ¦

(4,74,15)¦ §ª§±§ ¦§±§ ¦ª¦±¦ §§ ¦ ¨ ¬ §© «ª® ¯
(4,23,7)¦ § §¦ § ¦© § ¦¨ ¬«±® ¯

•

(5,256,228)²P³P´>µP¶ª´P·²P¸P¹ ¦ «±ºP»´P¼ ¬ ¨© § ½P¾´P¿ ®± ½ ³²PÀP² ¾ ¯ º µ²PÁP´ »½ ¸ º ·
•

(6,243,219)²>³P´>µP¶ª´P·²>¸P¹ ¦ «ªº>»´>¼ ¬ ¨© § ½>¾´>¿ ®± ½ ³²>ÀP² ¾ ¯ º µ²>ÁP´ »½ ¸ º ·
•½ À

(7,234,208)´>·P² ¾ ²O¸P²>À´>µP¶ §°®±½ ³½ ¸ «±¬¨±© º>»²>Á  ¯ º ·´>¿P´ » ¹ ½>¾´>¼P²P³º µ ½ À
•

(8,223,201)´P·>² ¾ ²P¸P²PÀ´Pµ>¶ §ª®±½ ³½ ¸ «ª¬¨ª© ºO»²PÁ  ¯ º ·´P¿>´ » ¹ ½P¾´P¼>²P³º µ ½ À
•º ¿

(9,1256,856)¯ © ¬ ¶® ¨ §ª« ¹¦
(10,195,174)²>³P´>µP¶ª´P·²>¸P¹ ¦ «ªºP»´>¼ ¬ ¨© § ½P¾´>¿ ®± ½ ³²>ÀP² ¾ ¯ º µ²>ÁP´ » º ¿½ ¸ º ·

•½ À

(11,176,157)´P·>² ¾ ²>¸P²OÀ´Pµ>¶ §±®ª½ ³½ ¸ «°¬¨°© ºP»²PÁ  ¯ º ·´P¿>´ » ¹ ½O¾´P¼>²O³ ½ Áº µ ½ À
•º ¿

(12,186,7)§§ ¦ª¦¨±© §«±¬±®¹ ¯

(12,79,5)§¯ ¹®ª¬ª«©ª¨§¦ §

(12,9,4)§ ¦ ¦§ ¦ §¨±© §¬ª«®ª¯ ¹
•

(13,254,48)§©¬ ¨®ª«¯ ¹
(13,123,4)§ ¨ «ª ¹© ¬±® ¯

• •

(13,100,4)§ ¦
•§ ©¨ ¬«±® ¯¹
•

(13,14,6)¦ § §¦ § ¦© § ¦¨ ¬«°® ¯¹
•
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h i
B Â Ã Ä Å Æ Ç ÈÊÉ Ë ÌÍo

H = min{HL,HR}
w�yÎz�{�}|~Ï�u}u�

6 ��� w£��w^~
(1,806,362)®±¯ © «¬ ¨ § §¦

(2,75,19)ª«ª¬¹ © ®ª§ ¦¨ § ¯ ¦§
(3,79,24)®¯ ¹ ©ª¬ ¨ §«

(3,32,4)«±¬ ¨ §¯ ¹ ©
•

§®
(3,15,4)® ¯ ¹©  §¬ ¨ §«

(4,188,28)«° §¹ © §±®¨ ¬¯
(4,16,8)§«ª¦ ©ª¨ ®§±§ª¬ ¹¯¦

(5,37,13)¦ §§¨ §©¯ ¹ ®ª¬ª«§
(5,11,4)¦ §§¨ §©® ¹ ¯«ª¬±§

(6,429,295)¶ ¬±® ´Pµ¯ «±§ª¹ª²>¸©¨
•

(7,55,4)¬±®¶ ¨±© «¯ §± ¦¹ §
(7,30,4)¹¯ §° ¦¶ ¨±© «¬±®

(8,189,108)
´Oµ®± ¶© ¬ª« ¯ ² ¾¨ § ¹±²O¸

(9,54,5)¦¦
•

¯ ®©±¨ª¬±§« §
•

(9,52,6)§«
•ª¬±§©±¨¯ ®¦

(10,109,59)«§¨±© ®¬ ¯
•

(11,42,22)¯ ¦§±® ¦¬±«©±¨±§
(12,229,125)

´>µ² ¾ ²P¸ ®± ¶© ¬°« ¯¨ § ¹

(13,223,158)¶ ¬ª® ´Oµ¯ «ª§ª¹±²P¸©
¨
•

(14,96,78)§
•

«¹  ©ª¨¯ ¬®
(14,50,34)§

•

«©±¨¬± ¹® ¯
(15,68,11)§©±¨¬±«®°§±¯ ¦

•

(16,282,159)® ¯´Oµ © ¬ª«± ¹¶ ¨ §²O¸ ² ¾

(17,49,33)±«¬ª§ ¨® ©
¯
•

(18,28,6)§¯ ©±¨¬±«®ª§±¦
(19,39,8)´Pµ ¶±²>¸¯ ¹® © § §¬ ¨ «

(20,81,31)¦§
•

¨±©±«°®¬ ¯¹
•

(21,28,5)®± ¯¨±© ¹ ¦§ª¬« ¦§
(22,207,142)® § «© ¬¯ ¨

•

(23,146,34)§ ¦«±
•

¹ ¬±§ª® ¦¨±©¯
(23,108,18)¦§

•

¯ § ¦¨±© ¦¹ ¬±§°®«±
•

(24,42,28)² ¾ ²>¸O´Pµ¨ ¬ ´ »« ¦°®¹ ¯¶
©

(24,26,13) ¹² ¾ ¨ «°® ¯ ¶²O¸ ¬ ¦´Oµ ´ »
©

(25,38,22)¯ ¬ «¶ ©¹ ® ¨ § §
(26,28,18)§±«ª¨±© ®¬¹ ¯
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h i
C Ð Ñ Ò m n Ó É Ô Õ×Ö Ø

n = 8
w

SFP
��Ù�{�Ú^ÛÝÜßÞáà�â���ãuä �4å w�tuvr}|~Ï�|}�� 6 ��� wá��w�~

(1,429,295)¶ ¬ª® ´Oµ¯ «ª§ª¹±²P¸©¨
•

(2,309,228)¹«± ¨ ¬® ¦ ¯
•

¶
©

•

(3,218,187)²P¸¹ «ª ¨ ¬® ¦ ¯ ¶
•

©
•

(4,230,144)¶ ¬±® ´Pµ¯ «±§°¹ª²P¸©
¨

(5,208,166) ¹ § ²P¸®ª« ¯ ¶© ¬¨
•

(6,496,197)¦ ¹ «±¬±®
• •

 ¨
•

¦© ¯
• • •

§
• • •

§¶

(7,223,158)¶ ¬±® ´>µ¯ «±§±¹°²>¸©
¨
•

(8,249,178)´Pµ²>¸ ¬±§ ´ »«±®² ¾O ©¶ ¯ ¹±´O·²>³ ¨ ²PÀ
(9,282,159)® ¯´>µ © ¬±«ª ¹¶ ¨ §²>¸ ² ¾

(10,208,151)¶¯ §
•

¦¨±© ¬¹ ®±«
(11,145,107)¦§

•

¨ ¬« ©ª®¹ ¯¶²P¸
•

(12,90,62)¶ ¬ª® ´Pµ¯ «ª§±¹ª²P¸©
¨

•

(13,46,7)¦
•¦ ¦¦ ©§±§ ¨ ¬±® ¯ ¶«± ¹

• •

(13,31,6)¦±¦ § ¦±¦¦ §±§°§ ¦§ ¨±© ¦«±¬±§±®¹ ¯
•

¶
(13,17,8)§© §

•

¨ ¬ª«ª®¹ ¯¶
•

(13,16,15)§ ¦ ¦§ ¦ ¦§ © §«±¬ ¨®ª¯ ¹¶
•

(14,55,4)¬±®¶ ¨±© «¯ §ª ¦¹ §
(14,30,4)¹¯ §ª ¦¶ ¨ª© «¬ª®

(15,102,79)¹´ » ¯ §± ²P¸® ¶ª´Pµ>² ¾© «¬¨
•

(16,124,73)²>³ ®ª² ¾ © ¬ª«¯ ¨ § ²P¸´ » ¹±¶´>µ
(17,57,37)¶ ¬±® ´>µ¯ «±§°¹±²P¸©
¨

•

(18,52,4)¶ §ª§ ¦¯ §
•

¦±¦¨±© ®¹ ¬±«
(19,114,102)

´ »¶ª¹ª´>µ¬ª§ ¯² ¾P®ª²>¸ ©ª¨«
(20,42,28)² ¾ ²P¸O´>µ¨ ¬ ´ »« ¦ª®¹ ¯¶

©

(20,26,13) ¹² ¾ ¨ «°® ¯ ¶²O¸ ¬ ¦´Oµ ´ »
©

(21,79,67)¶ ®ª§ ¹ ²>¸¯ «
•

© ¬¨
• •
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