
� �"�� �R���B
a

�y�vDt �uwD�twD� Qy ��FAG� �y�vDt �uwD�twD� �Orwt �
 ��yywQo ��
�y�vDt ��yvwD�twD� �xawtHt w Ovm�t �kr� A� �wQ p�O�D l� x�rw� �Cr�L
p�mWD xwQos�v l� �QU �uDUw�B sy x� �pta �� A ���ir� �wQ Cr�L
�CU� FAG �xwQo l� Q�PBuwQ�w ��yvwD�twD� �xawtHt �xwqax� �OyO�t
Ov�xOW hWm OvDUy FAG ��yywQo ��yywQoQ� R xm ��r�H Q��U� ��yywQo
�OWQ �� w Q�O��D w �y�vDt�v xm xOW xDN�U �wv u�� R� �ywQo ��� QO 	qFt��

�CU� 	UwDt

�H�Qt

�� D�B�A� Epstein et al�	 Word Processing in Groups	

Jones and Bartlett	 Boston	 �

��

�� R�I� Grigorchuk	 On the Burnside problem about

periodic groups� Funkts� Anal� Prilozen� �� ���

��
���	 
��
��

O�vm XNWt �Q ���yywQo �xOQ �u�at ��yv�� R R� xOQ Qy ��R�x� �xr��Ut
�OW�� xOQ u�� x� jraDt �yv
 �xtrm �xr��Ut �u�� R xm

R� ��xawtHt N �G� � A� �xawtHt ��iQ�aDt �CQwY �uDN�U ��
�� � N �G�� G

�CW�ov Qo � OwW�t xO�t�v G ��Q� �iQ�aDt ��yDQwY
�OW�� �� wUwO �OyO�t C�Uv �Q u
 �xOv��tv N �G� �w�a Qy x� xm

u�� �OvQ�O s�vt ��iQ�aDt �CQwY xm O�vm u��aD �Q ���yywQo �xOQ �xr��Ut
�O�vm pL R�v O�R
 ��iQ�aDt �CQwY OQwt QO �Q xr��Ut

�ambn �u�� R �� u�wD�t �Q �iQ�aDt �CQwY �yywQo s�Om QO �xr��Ut
&O�O V��tv �m�n �Z

�x� Q�v R� �WN� xm �l�D�twD� ��yywQo �x� Q�v �l�D�twD�� ��yywQo ��
�
HQt ��� ���Dm �CU� xaUwD �p�L QO CaQUx� �CU� �UOvy ��yywQo

�CU� xv�tR u�� QO �� wN

���� Q �VN� �T��Q w RmQt �O�OH �uw�at �� x�L�Yt
�U��Q 	qwtat Rm �Qt u�� �OvyO�t �HQN R�v 
tDUt ��xOa x� w Ovvm�t
Qo�O �x�oO�O �Ovvm�t xQ�O� �Q �Hv
 xm OvtQ�m �C���y l� w �t�kts��k w OvQ�O
RmQt u
 QO xm Ow� �rOt ��Qo�O �pOt ��Cio u�wD� Qo �� Qo�O CQ��a x� �� w��
u
 QO ���D�k�kLD ��yywQo �va� �Ovm�t pta wD�DUv� l� �CQwYx� QDW��
C�k�kLD w Ovv� Ro�t u�mU� u
 QO QD�vqw� ��yxQwO ��Q� w OvQ�o�t pmW
�j� Q� R� QDW�� RmQt ��yD�r�ai �pOt u�� QO �OQ�o�t s�Hv� pLt QO QDW��
�Rm �Qt �wv u�� ��yxvwtv R� �OwW�t �yOv�tR�U �D�k�kLD ��yywQo u��
�C�UU�wt ��re� w uDUv� QB �xDiQW�B �xar��t �wD�DUv� w Ovy ��D�D �wD�DUv�

�OQ� s�v u�wD�t �Q xDi��pqkDU�xR�D ��yQwWm w x�UwQ w �wQwW ��D�k�kLD
�OQ�O OwHw x�oO�O wO u�� �u��t �wy�t �jQi l� xm CU� �y�O� p�L Qy x�

O�vm�t j�OYD xm�� �w�wt u�� �xQ�� QO ��xv�v�H w pYit ��yFL�
xW�ty RmQt �sQDLt �T��Q �CiQo QO �tra ��QwW QO ��CU� syt Q��U�
Q��U� xm Ov�xOQm x�YwD �tra ��QwW x� �Q Q�v��t w xv�y� �WwQ xv��t u�� QO
w Ow� pw� �x�oO�O �T�vWQU �xOv��tv �v�yWyW QDmO  �wN �CU� xOw� O�it
�xrtH R� �aiQ� QDmO w uqOQ� QDmO �p��k R� OWQ� �u�Om� R�i Qiv OvJ w ut
u�� QO svm�t Qmi ut �s�DUy w s�Ow� swO �x�oO�O x� u�OkDat w u�Q�OiQ�
���� Q �VN� Q� �v�yWyW QDmO �xr�UGvB �CU�� Q u�wD�t xm CU� �wJQ�J
���� Q �VN� QO �D�k�kLD �xDUy xU 	ki xQwO u�� QO �OQm ���� RQ� �Q
�OvQ�O OwHw VN� QO xDUy VW uwvm �sy xm �DQwY QO �OvOQm�t C�r�ai
�EL� u�� uwvm � �CU� xOw� swO �pOt �hQ� x� RmQt ��rt�mD �OvwQ svm�t Qmi
Qmi �RmQt �uOW x�oWywSB �� �CU� xOQm VmwQi ��xR�Ov� �D �K�U QO pk�OL
u�kkLt ��Q� �QDCOtOvr� �u�� R�t x�oWywSB ��yxOmWywSB �QDW�� svm�t

RmQt ����� Q �VN� �Cvw�at x� �y�WwQUN ��Qtqe QDmO p�Ut� �u��

p��t 		CUy sy Q��N� �pw�wUt �Q�Ot xm�� u�W�� uwJ 	OW �wYvt
pwLt x� QWv �Q�DU�Q� w x� �Q Q�m u�� 
Ovm x�L�Yt OwN �� ��YNW Ow�v

�OQm

�VN� ��r�k �uw�at wO �Q�m �xwLv w xH�Dv R� �tW �xv�U�vWQ�m ����� RQ�
�CU�J ��Qm �P u�UL QDmO w �v�yWyW Vw��U QDmO� ���� Q

�tW Q��N� �xv� Q�O �sUQ �T�U� Q� xm s�DW�Po Q�Qk �Dkw 'Q�DU�Q� w ��k

�QoR�e
 u�vJu�� �r��wU xm OWv w Ow�v Q�Qk �O�yO s�Hv� ��x�L�Yt ut ��
x� 	ki w OwN �p�t �seQ�ra �ut CQwY Qy x� �OW�� MU�B w VUQB u��
u���� syO�t ��wH QwOktr��DL �tW �pw� �p��wU x� �s�xO�O xm �rwk ���U

�xOW�Ov�xDU� w �r�tH� CU� ���wH xD�r� ��wH

u�� QO ��v�yWyW QDmO ��k
 �CU�� Q �xr�UGvB �xQwO �OQwt QO �Oa� �t�
w s�vm x�ov xr��Ut x� QDk�ta �tm CU� QDy� �r�t �uOW uWwQ ��Q� OQwt
QO �RmQt �T�U��D �R�e
 R� �CU� Q�Qk u�� R� �r�t �s�v�J� xtOkt sy �tm
�CU� xOw� KQ�t C�k�kLD �VQDUo �xwLv �OQwt QO x�oO�O wO �tra ��QwW
�va� �Ovm pta O�yvl� �CQwYx� O��� RmQt xm Ow� u�� x�oO�O wO u�� R� �m�
Ovm�t Q�PoQ� ���yQ�v�tU w �yy�oQ�m w COtx�Dwm ��yxQwO xm OW�� �y�o��H
OQ�PB�t �yxt�vQ� ��wJQ�J QO xQ�e w xr�Ul� ��yxQwO ��Q� �Q u�kkLt w
uDw�v �wD�DUv� �� w ��DwUxv�t QO IMA �� ��rmQ�� QO MSRI

�Ovv�t �R�J��
��xOa 	qFt xm O�v���t O�vm x�ov Rm �Qt u�� ��yxt�vQ� x� Qo � �u�DUrov� QO
��Q� �Q ��xt�vQ� xm Ovvm�t CwaO �aw�wt �� ��xN�W QO �Q XYNDt
CwaO �Q ���yv�QvNU w Ovvm Q��O �p�U l� �� x�t VW 	qFt ��y�Dwm �COt

s



�
 �B��B �xQ�tW �
a

�O����D w �tra �xD�tm QO �� wYD R� TB �yxSwQB u�� �OvDUy �yy�oWv�O
	qwtat �yxSwQB u�� �OwW�t dq�� jkLt x� �QH� ��Q� RmQt ��tra ��QwW
QO �Dq�kt �A�J x� �yxSwQBlD �G��Dv xm CU� u
 Q��Dv� �OvDUy xr�Ul�
Cryt p�U wO QFm �OL u�wH �u�kkLt x� 	qwtat �OwW QHvt �HQ�N �CqHt
�xOvwQB CQwY u�� �Q�e QO w �Ovv�UQ� A�Jx� �Q OwN �Q�m xm OwW�t xO�O
�pOt R� ��xwrH �yxSwQBlD xm s� wo� sv�wD�t 
k�w QO �OwW�t xDU� jkLt
��Q��aD x� ��D�k�kLD ��yxDUy �OwHw w CU� xOw� RmQt �uOQm pta �O�yv

�RmQt �uOw� wD�DUv� R� ��xwrH

O�kDa� �yxSwQBlD ����� RQ� QO ���� Q VN� �pw�ODt �x���� x� ut
w u�wH �u�kkLt x� QwOktr��DL O��� �yxSwQBlD xm sQw�� u�� Q� �t� �sQ�O
�D uwvm �D VN� ��tra �xD�tm �Q x���� u��  OwW xO�O uq�YLDr�dQ�ixR�D
��rY� �hQL �sDUy �QYt OQwt u�� QO QDW�� ut wCU� xOQm C�a�Qt ��xR�Ov�
�uq�YLDr�dQ�i XNq�� �jkLt ��yv�wH �wQ O��� RmQt xm CU� u�� ut
�jkLt uqi xm CU� �y�O�  Ovm C��tL �Q �yv
 w Ovm R�� ��UL ��rN�O
OwN ��D�k�kLD ��yxSwQB �xv� Ry Qo�O �
��vt �� OwN �x�oWv�O R� Ov�wD�t OWQ�

�Ovm u�t��D �Q

QO C�k�kLD ��	rm �	wH 
RmQt �u�kkLt �u� QDxk��U��� R� �m� �s�kt QO 
�tW
�O�����t xvwoJ �Q RmQt

��Q�opmW �Q�m QO pw� �pw� R� xm ut xm svm�t ZQa �xtOkt ����u�t
w CqtH QO �tW Qo � w sOvtxkqa RmQt �CWwvQU x� �r�N �s�xOw� RmQt

�O�vmv �HaD O�v���t xvwo�Uwt�v ��YaD �wv l� ut ��yxDio

�d�� x� �Dkw �CU� �wN �r�N l� R�i �VN� ��D�k�kLD ��wH ��rm Qw�x�
xm �v���t �Q �rN�O ��yy�oWv�O �p�YLDr�dQ�i �u�v�wH �wQ�t x�v�tQi
QO ��rt �QwQe l��� Ovvm�t A�J xr�kt �OvQ�O �kwP w QwW �Ovvm�t Q�m

�CU� xOt
 OwHwx� �Hv


�yxDUy �CqwYLt w pN�O �CqwYLt xm G� QODx� R�v���� Q �VN� QO
�O�� R �xrY�i �wr�t �
�w �� Rwvy �t� �OwW�t QDy� OQ�O 
�w Ov�
�t Q�

�OQ�O OwHw
�u�Q�Ot �CU� syt Q��U� w�Dm �QDv� w �ywQo �Q�m w RmQt QO Qw�L ut ��Q�
Qw�L RmQt QO �DQt w Ov��� QO �Q xDUy �Q�m �Ca��� O��� �D�k�kLD ��yxDUy
�Q�m uOw� C�k�kLD �Q�Ot �OvR�OQB� �D�k�kLD �C� Q�Ot w �Qo�� Qt x� w Ov���
O�kDa� �U� wvxr�kt x� 	��v�F ��W�� jkLt O��� COwN 	qw� �CNU w wv CU�
�� u�w�Qi �QwW �� 	�a��Q ��W�� xDU�rO �atHxDUO �Q�m x� 	�Fr�F ��W�� xDW�O
�ut �p�NO w OvQF�wt Q�m u�� QO �vwo �vwo �pt�wa ��vm OQwNQ� u�wH �u�kkLt
Qmi �s�xDiQo O�� �Q Q�m u�� ��xR�Ov� �D �xv�tR u�� QO Q�m w O�kDa� �xH�Dv QO
ut �s�vm C�� QD �D�k�kLD �u�Q�Ot hrDNt �Kw�U QO RmQt QO O��� �t svm�t

�sv�O�t ���� Q �VN� �T��Q �u�wvax� OwN ��rY� �h���w R� �m� �Q u��

�OvwW p�mWD �QDW�� ��D�k�kLD ��yywQo w OvW��
�v�H� Qq QDmO �u�vNU �Qm �P QDmO ��k
 �C� Q�Ot �xr�UwO �xQwO OQwt QO
�CU� u�W�� �OQmQ�m R� ��U�vt �h�YwD OwW�t A�J xQ�tW u�ty QO xm
��D�k�kLD �xDUy xU �O�H�� �� Q�H �V��Qo �C� wkD xQwO u�� �xYNWt u� QDRQ��

�CU� ���� Q �VN� QO Q�H

�OQmQ�m �Ow�y� ��Q� �tW �XNWt �xt�vQ� C�rw �wUt u�� �VQ�PB �u�tR QO
�CqmWt ���U x� �qFt 
COt u�� QO ��� �CU� xOw� xJ ���� Q �VN�

�CU� xOQm �Q��eD xt�vQ� u�� 
p
�Ut �� QDxv�v���k�w �OQwNQ� �� ���QH�
�CU� Q� R �KQWx� �v�Hu�� ��yxt�vQ� �Tw�wQ R� �r�tH�

�
�w �Ow�y� ��yD�r�ai �wv u�� �xrtH R��� VN� ��m� R�i �
�w �Ow�y� �
�QwQ� w x�rw� �p��Uw �� VN� �uOQm RyHt �VN� ��QDiO ��QDw�Bt�m
u�kkLt �QD�iO �uOQm RyHt ���BmwDi� Q�FmD �x�oDUO w Tm�i �p��k R�

 VN� ��v�mt �C�v�mt� x� uO�WN� COLw �sRq �p��Uw ��

 VN� ��rvUQB �QO�m �p�tmD �

�
�w �Ow�y� w ��rLt ��D��U�Lt �xm�W� �D��U�Lt �x�oW��tR
 �O�H�� �
 Qwiwx� QDw�Bt�m �uOQw
 sy�Qi ��QDw�Bt�m

��yxDUy �O�H�� w OwHwt ��D�k�kLD ��yxDUy ��yD�r�ai �xaUwD �
x� u�kkLt ���eQD w j� wWD �O�OH w Qm� ��yxN�W QO �D�k�kLD

 �ywQo �C�k�kLD �s�Hv� w RmQt QO QDW�� xJQy �Qw�L

w �D�k�kLD ��yxDUy ��yD�r�ai w �D�k�kLD �G��Dv ����� RQ� �j�kOD �
VN� ��tra �xD�tm sQ�wO�t�  CU� syt Q��U� xr��Ut u��� �yxSwQBlD

 �OQ�O pwP�t �Q sRq ��y� Q�mty
�uq�YLDr�dQ�i 	�YwYNt �u�wH �u�kkLt x� X�N �C��va w xHwD �

��rN�O �jkLt w �wN

�NQ� x� s�xDiQo xOyax� �Q VN� �C�rw�wUt xm �Ov� w x�t l� u�� QO
VwQ u�ty �� �t� �s�xOQ� �B Qo�O ��yOL�w w �yWN� �Q�m ��y�ovy�ty�v
Q�m �pLt QO sw�Ot �Qw�L w Q�Wi w ���LD w O�OyD �xOWxDN�vW �xw�W w
s�Hv� ��xR�Ov� �D �yQ�m �VN� �Q�O� �QO�m ��y�Q�o�B w sw�Ot ��yvirD w

�CU� xOW

�CU�J �yxSwQBlD �VQ�iU �� pw�k ��Q� ���� Q �VN� ��yx����
�O�O O�y�wN Q��eD �Q ���w� u�� �tW ���

u�oOvv�wN �uyP �uOW uWwQ ��Q� pw� CU� QDy� p��wU u�� �OQwt QO
�r�k wO QO l� R�i w ���� Q ��yWN� �Q��L p�L QO �syO� �L��wD
��yxDUy w �yxSwQBlD �Ov�xOQm �yOv�tR�U �Q OwN ��D�k�kLD ��yD�r�ai
�D�k�kLD ��yxSwQB �CQwYx� RmQt �s�ktQ�e �u�kkLt �Q �yxSwQBlD ��D�k�kLD
��tra ��yD���y ���a� R� 	qwtat u�kkLt u���� Ovvm�t x��Q� VN� x�

s



� �"�� �R���B
a

���a��� ��y��NDv� u�vJ G� QODx� sy �yy�oWv�O QO �CiQo Oy�wN s�Hv�
�CU� u�DUQ�Ht �C����� Q �xO�OB �xO�OB u�� R� ��xvwtv �CiQo Oy�wN s�Hv�
Ov�xOQm O�H�� ��Dmt u�yH QO �D����mQD �C����� Q QO Q��L �p�L QO �yQ�Ht
�p��k R� ���� Q �xN�W xU�wO QO uQk ��OD�� QO �yv
  Ov��r�e �v�� QH w
�OvOQm R�e
 �Q �RmQtDt ��yD�r�ai C����mQD w ��a��D �R�r�v
 �O�Oa� �x� Q�v
QO The Mathematical Intelligencer �Q�N� ��yxQ�tW R� �m� QO

�CU� xOW xDN�OQB xr��Ut u�� x� ��xr�kt


CU� OvJ ��k�kO O�OaD u�� O���tQi� �O� Q�O �QDmO �wHWv�O �O�OaD �tW
�h���w �s�Hv� QO ��� xmv�� w 
OvQ�O �Q�mty RmQt �� �yv� R� �O�OaD xJ

�O�wW�tv Ckw �Ow�tm �Q�JO OwN ����QH� w �D�k�kLD
wO w sQ�O xt�vu���B �wQ Q�m p�L QO �wHWv�O Q�yJ Q��L �p�L QO ut
Qiv Q�yJ u
 R� �m� �wHWv�O VW 	�atH �va��� pw� p�U �O�OH �wHWv�O
��D wO �OQm Oy�wN ��iO V�xt�vu���B R� xOv�
 �x�t wO QO w CU� s�tD VQ�m
�Qiv xU �sQ�Ov �v�OvJ �xOeOeO �OvQ�O ��xOvvmQ�wO�t� 	�D�Uv �
�w sy Qo�O

�Ovvm�t �Q�mty RmQt �� Q��L �p�L QO �yv

�� 	�YwYNt �OQ�o�t �Qt �Ckw R� �O�� R �Q�Okt ���QH� ��yQ�m 	�Da���
Q�m �C�i�m Qo � w svm p��vO VQN
 �D �Q R�J xty O��� xm sQ�O ut xm �WwQ
xYe ��OwW�t u�vJ QwWm u�� QO C����QH� �
�w �� �re� xm�� OQm pwRv
s�D�k�kLD ��yD�r�ai OQm sy�wN �aU p�L u�� �� �OwQ� q�� sQ�Wi w sQwN�

�OW sy�wN u�QUN �Q�JO CQwY u
 QO xJ �Ovmv pwRv

�u�� R �Vv�O �Q	v R� RmQt �u�wH �u�kkLt R� �Q��U� xm OUQ�t Q	vx�

O�ki�wt smL u�� �� Qo � �OvDU�v ��wr�t u�OvJ �C�a�w QO �U�rov�

�O�v�O�t xJ �Q xQ�J

�U�rov� �u�� R RmQt �u�wH �u�kkLt R� �NQ� pk�OL xm s�xO�kasy �tW ��
OwN u�kkLt u�� �Q�o �B w CUO w CU� O� �r�N u�� w Ovv�O�tv �wN �Q
�U�rov� �u�� R x� 	rUD �sOa u�� �Ov�
Q� Xkv u�� �uOQm hQ�Q� �OOY QO O���
	�Q�N� xv�DN�WwN �OwWv sRq �xO�iDU� �HQ�N �u�v�ty�t R� xm OwW�t Ea��
�u�LDt� �uOv�QPo R� p�k �QDmO �xQwO �u��r�w�O ��Q� pwkat �OL QO u�� R �uDUv�O
O��� 	�tDL �OyO Q��eD �Q 
�w CU� umtt u�� w �CU� xOW �Q��H� 
t�H
�CiQo sy�wN Q�v QO OW�� �� wN �O�yvW�B OQwt u�� QO Qo � ut �OQm �Qmi

u�Q�� QO C����� Q �xaUwD �x�Q �xv�o� �O��W w� u� QDy� xm OvOkDat �NQ�
�u�kkLt �C�k�kLD �uOQm RmQtDt 
��vO QO ��v�Q��� �C����� Q �uOQm KQ�t w

�CU�J �tW �Q	v �CU� X�N ��w�wt OvJ �� l� QO QwWm �pN�O

�pFt �RmQt �OwHw �sDUy xO�kasy ��NQ�� u
 �� xv�tR u�� QO R�v ut
wU u
 x� �Q C����� Q �VQDUo ��rt�mD �OvwQ ���a��� �Qw�x��� R�v �t RmQt
�D�k�kLD �xDUy u�OvJ Q��L �p�L QO 	qFt xmv
 K��wD �O�O Oy�wN jwU
u�WD�r�ai �uOw� pR�v �xH�Dv QO �yv
 R� �NQ�  OvQ�m �pweWt ���� Q �VN� QO
Qo�O �NQ� w O�O Ovy�wN CUO R� �Q OwN �C�akwt ���tm w �i�m Q�v R�
�a��� ���NDv� l� u�tR �QwQt x� w Ci�� Ovy�wN �QDC��F w QDtmLt �x�o��H

� �

� �
�O�vm x�D�mt RmQt �C�Q�WDv� �OL�w �	 �y	�Dm u�� �O� QN ��Q	

s


