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 �x�v�H xty O����D sy )u���kQ
Q�	 QB Qta �xyO u�tHvB ��OD	� u�wD�t �Q VR�e
QU xm Ow	 ��xrLQt swO
QO w OQ�o�tQ	 QO �Q w� �oOvR ��yr�U R� �t�v R� V�	 �CUv�O O�DU�
��yxt�v �oOvR uOQw
 sy�Qi CyH QO j�kLD hQY w� Ckw �xty �u

x	 �w	 Qt ���� Q M� Q�D h�r��D w u� wOD w �tqU� �xQwO (u�v�O���� Q

�OwW�t xQwO u�� R� ���y��kt

C�rw�kt xmv�� wCU����� Q�UQO��y	�Dm �xv�tR QO sD�LY�xOta
�v�	 Qk&�Q�iY �UQO ��yi�r��D xrtH R� w �UQO ��yi�r��D R� ��a	
QO �v�	 Qk O�DU� �k�kLD ��yQ�m �	 �CU� xOw	 ���yDra xJ pwrat
uNU �xrHt QO xm ���yxr�kt x�Q R� Q�	u�DUNv sy C����� Q M� Q�D �xv�tR
�xrHt xm ���yr�U QO xS� wx	 �sy ���yD�kqt �sOW �vW
 OvOQm�t A�J
CYQi �s�xDW�O �v�	 Qk O�DU� �	 �sOQm�t QWDvt �Q u�m� ���� Q

�OQm sy�wN woR�	 sy �Q �yD�kqt u�� R� ���yxQ
�N OW�	

���wQv�tQi �v��t ��yr�U R� �OD	� �xr�U x�HvB wCU� wO �xQwOl� QO
���� Q �UQO ��Dm �yvD ���y	 M�W ��ULr�'xYqN ��Dm �u�� wiY
u
 Q	 KQW �yyO �CU� xOw	 �t QwWm ��yxUQOt x�UwDt K�U QO
sy A�J �yv
 R� �O�OaD u�Q�� QO xv�NB�J uOW Q��O R�TB xm xOW xDWwv
�yv
 u� QDiwQat xm xOt
 sy�Qi u
 R� sy �UQ�i x	 ���yxtHQD �Ov�xOW
�k�w QO w u�DUQr w u�DURwN �r�w �RQ�t O�yQi Q�m ���ULr�Rvm� s�v x	
��wDLt �CU� xOw	 lrtr�sHv ��ywr�O�a �xOW �U� wvR�	 w xDU�Q� w
�xat�H �twta R��v �p�U x�HvB wCU� wO COt u
 �xty QO xm ���Dm u��
xJv
�xty R� �vFDU� OQwt OvJ �	 �CU� xOw	 woNU�B �Q C����� Q R� �t
CUNv p�U wO QO w u�DU	O �xQwO QO xUOvy w ��UL u�wva Q� R uwvm �
�xat�H R��v TwQ w u�Q�� ��yovH �CU�v QD�Qi OvRwt
�t ���tvy�Q �xQwO

x	 ��� �D ���� p�U R� �v�	 Qk sU�kr�w	� O�DU� �s�vm�t xi���
u�DUQ�	O xQwO ���� Q �UQO 	Dm h�r��D �Q�iY uUL O�DU� x�Qty

�CW�O xOyaQ	 �Q

�wUv� ��xt�v �v�W�m���v�Uu	� �D �tRQ�wN R� �v�Q�� u�v�O���� Q�
xt�v�oOvR� ��xt�v�UQ�i� ��O�Dwq�G�QNDU� Q� QLD� ��xt�v�vwQ�	� ��xt�v
�v�HRw	� ���QHy syOR�� xOU �D swU xOU R� �tqU� xQwO u�v�O���� Q
C�i�r��D xrtH R� ��vwQ�	 u�L� Qw	� ���� Q Q�F
 xQ�	 QO �k�kLD� w �xt�v

�CU� �v�	 Qk O�DU� �tra ��yWywSB w

���� x�tQP
 sQ�yJ QO ��tra xOy�Ht w VqD �Qta R�TB ��w
Q�oO�� x	 OwN R� ��xR�w
QB s�v ��v�w�Qi Q�F
 �	 w Cio ��Ow �Q �v�iQ�O

�CW�Po

��yxv�tR QO �v�	 Qk sU�kr�w	� O�DU� C�i�r��D w Q�F
 R� �y�oW��tv
�Ow	 xOW Q�RoQ	V��ty u�� 	vH QO C����� Q

O��QH R� X�NrD
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u�Q�� ���� Q utHv� ���QH� ��QwW xm CU� QmP x� sRq
��xR��H O�H�� O�yvW�B OwN ������� MQwt CUWv QO
C�tON x� uO�yv GQ� ��Q� �Q �v�� Qk sU�kr�w�� O�DU� s�v�
�nQR� O�DU� u�� O�� uDN�U xv�Ow�H w u�W�� ��y�v�Qo
�xDUHQ� MQwt u�� R� s� QmD ��Q� OQm QQkt w 	�wYD
Q�N u�� 
O�� ptax� xR��H �oOvRQ� ��Q� VqD C��yv
OwN �v�QvNU O�Q�� ut� u�Q�� ���� Q utHv� T��Q �Q
�v�� Qk sQDLt �xO�wv�N �Q�mty w Cki�wt w OvOwtv sqa�


OvOW Q�DU�wN �Q



u�Q�� ���� Q utHv� xt�vQ�N ��

�UQO ��y	�Dm �xtHQD wh�r��D �O�WQwN ���� p�U �D M� Q�D u
 R�
O�UQ�t hQ�at CQ�Rw O����D x	 xmh�r��D xR�D �UQO ��DmQy �Ow	 O�R

QO �rm Qw
x	 w ��yr�U u�� �xty QO �Ci���t �Q VNB w A�J �xR�H�
��ykwWt u�QW�v �CU� xOw	 O�R
 �UQO ��Dm A�J wh�r��D xm u�tR Qy
A�J Q	�Q	 QO Qo � �QW�v l� �Ov�xOw	 �y	�Dm xvwo u�� u�ir�wt ��Q	 �	 wN
COt �D �Q V�xDN�Ov� Q�mx	 �x��tQU CWoQ	 ��UQO Q�e �tra ��Dm Qy
�	 �UQO ��Dm Qy A�J Q	�Q	 QO OW�	 xDW�Ov Q��Dv� p�U GvB R� QDtm
�OwU �	 x�Qty �Q V�x��tQU x�t OvJ R�TB �yvD �q�	C�Uv x	 u�oQ�tW
��UQO ��y	�Dm h�r��D �O�R
 �xQwO Qy QO �wQ u�� R� �O	���t R�	 �wN
w j�kO Q�e �UQO ��y	�Dm xDU��W w �wN �UQO ��y	�Dm Q�vm QO
�OvwW�t VNB w A�J w Ov�
�t sy�Qi �wvDt ��yxvwo x	 R�v �L�U

� �

� �

��y��Dm R� �Q�oxQy� �� �xrwOr�sHv Q�ier�O�a
�y r�U ��yx � QH D �x �� B Q � w xU v�Qi ��� � Q
� ��yxUQO t QO w uw v i r�Q�O QO VU � QO D
��y �� Dm pt�m �xQwO l � h� r�� D Q�m �Qo �O
x � 
OQm R�e� �Q C�� �y w ��� � Q �UQO
��y��Dm ����ty u�Or�pqHO�U O�DU� �xDio
R� TB xm swra w ���� Q x� �w� Qt �UQO
��yh�r��D R� xDiQoQ� ��twta Ov�xOWh�r��D u�


Ov�xOw� xrwOr�sHv

nvyQi CQ�Rw Q�YLv� QO �UQO ��y	�Dm h�r��D ���� p�U QO
�CW�O Q�vQ� R �Q�r�a K�U �D���OD	� R� VRwt
 Qt� CQ�Rw u�� �Ot
QO
x	 �Ow	 u�Q�� x�oWv�O �yvD �kwt u
 xm �u�QyD x�oWv�O u�O�DU� u�o�Nv
j�kO w �wDLt QB ���y	�Dm �OvOW Qwt��t u�DUQ�	O �UQO ��y	�Dmh�r��D
��yLq�Y� ��H x	 �yv
 QO xm Ot
 sy�Qi xOQWi Q��U	 ���yOQwt QO w
�Ow	 xDiQ Q�m x	 Twv��t�v w ��v �UQ�i ��yLq�Y� �Twv��t w pw�ODt
Qy OQwN�t sWJ x	 �y	�Dm u�� Q	�Q	 QO u�trat Ctw�kt w �Q�oxy�H
QN
 p�U wO ut �O�O�tv u�v
 x	 �Q u
 R�Q	� u�mt� �RwQ 
��QW xm OvJ
wO u
 QO xm sQ�O O�� x	 w sOv�QPo �y	�Dm u�� �	 �Q x�UwDt sm� pm�U

�OvRwt��	 pt�m Qw
 x	 OvDUv�wDv u�trat �Q �y	�Dm u�� R� �r�N p�U

�UQO ��y	�Dm QO w �yxt�vQ	 QO ��WRwt
 s��v QO �Qw
wv w Q��eD Qy
u�v
 xmv
 Qot OwW�t xH�wt u�trat �vt� Cir�Nt �	 pw� �xHQO QO

�OvW�	 xOW �vW
 �	 wN x	 u
 �	 w xDiQo Q�Qk Q�m u�� QH QO �q�k

CUy sRq q�	 K�U C�twrat w C�aq
� ��UQO ��Dmhr�wt ��Q	

UwDt K�U R� w �yUqm 
�Lt Q	 sm �L �wH R� O��	 w� �CU�v �i�m �t�
u�trat �Ot
Q�m Ov�O	 xmv�� QDtyt w OW�	 Q�N �	 u�Rwt
Vv�O ��yO�OaDU�

�Qiv OvJ �u
 �B QO w CN�U Q�mW
 Ot
RwQ w QDq�	 �D����� Q x	 �Q �t
u��v	 uwvir�Q�O �t��v&�vi �xUQOt �OvOW s�Ra� GQ�N x	 p�YLD ��Q	
O�OH l�U x	 x�UwDt w ���OD	� ��yxUQOt xm CWPov �Q�O w Ci��

�OvOW T�U��D �Qo�O R� TB �m�

w uwvir�Q�O QO �Q RwQ C����� Q ��N� Q�D ��yD��wQ w �yxDWwv Q	�v	
xOQmT�U��D �HQ�N ��yPt ��yuw�U�tm xm ���yxUQOt R� ��a	 QO
sy �UQO ��y	�Dm w OvOQm�t T� QOD �wUv�Qi u�trat �OD	� QO OvOw	

�Ow	 xUv�Qi A�J �UQO ��y	�Dm R� xO� RoQ	

� �

� �

R� �OD�� �xr�U x�HvB w CU�wO �xQwO l� QO
��Dm �u��wiY ���wQv�tQi �v��t ��yr�U
�UQO ��Dm �yvD ���y� M�W ��ULr��xYqN
QwWm ��yxUQOt x�UwDt K�U QO ���� Q


CU� xOw� �t

uq�YLDr�dQ�i R� w uwvir�Q�O uq�YLDr�dQ�i R� xm O���Bv �Q�O
��xOa w OvDiQo �Q �HQ�N u�trat ��H ��xOa �GQ�N x	 �t�Ra�
�x�yD swRr �OvOW Q�OxOya �Q T�U��D xR�D ��yxUQOt QO T� QOD
�CUNv �xrLQt QO �Ot
 V�B �UQ�i u�	 R x	 ���� Q �UQO ��y	�Dm
xUv�Qi R� �UQO ��y	�Dm �xtHQD x	 �v�Um �uwvir�Q�OCUQB QU ��NDv� x	
u�� A�J ��Q	 sy ��xv�NB�J uwvir�Q�O QO w OvOW Qwt��t �UQ�i x	
M� Q�D xm sQ�O Q��DN� QO �Q �y	�Dm u�� R� ���yxNUv �Ot
 sy�Qi �yxtHQD
�yxtHQD �CU� �O�WQwN ���� �	 Q	�Q	 �Qtk ���� �yv
 A�J
u�	 R x	 ��twta �yLq�Y� w CU�v u�wQ uDt �UQ�i �Ov���irr�CLD
��yR��v �woNU�B OvDUv�wD�tv �y	�Dm u�� �Ov��UQ�i �qt� �	 w xUv�Qi
h�r��D x	 �v�Um w OvW�	 u�trat ��Q	 �	 wN Q��mtm w u�Rwt
Vv�O

�OvOQw
 �wQ �UQO ��y	�Dm

OrH wO �m� �Ow	 xOQm p�YLD xUv�Qi QO xm �lr�ttr� TOvyt
�xrwOr�sHv Q�ier�O�a w OQmh�r��D uwvir�Q�O ��Q	 �Q ���� Q �UQO ��Dm
VU� QOD �yr�U��yx	 QHD �x��B Q	 w xUv�Qi���� Q ��y	�Dm R� �Q�oxQy	 �	
��y	�Dm pt�m �xQwO l� h�r��D Q�m �Qo�O ���yxUQOt QO w uwvir�Q�O QO
w C����� Q R� xN�W Qy ��Q	 w OQm R�e
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CQ�Rw swra xRwt E�OL� QO �Q�mty
VQwQB w VRwt�

O�H�� w R� Ra u�v�wH w u�v�wHwv Vv�O K�U ��kDQ� Qw�vt x	
QwWm �tra xv�W�B x	 u�OvwQyWl�ORv ���vW
 ��Q	 C�v�mt�
w VywSB u�tR�U �Qw��vi w swra �v�yH ��yDiQW�B Q�U w
u�mt� w x�rw� C�ar��t VQwQB w VRwt
 CQ�Rw �R� Qxt�vQ	
R� �CU� xOQm R�e
 u�QyD QO xRwt u�� E�OL� ��Q	 �Q �HvU
(u�Q�OxawtHt w u�L�Q
 �u�oOvR�U �u�Q�v	L�Y �u�kkLt x�rm
KQ
 u�� ��QH� QO �Q u�tR�U u�� OvDUy p��t xm �Ovtxkqa
Q� R �v�Wv x	 xaH�Qt �	 OwW�t CwaO �Ovvm �Q�� xaivtr�s�a

�Ov��tv sqa� �Q OwN �oO�t


��� lqB ���eQt u�	��N �QyWtQN u�	��N �u�QyD #�v�Wv
�� �� &���� #�DUB jwOvY ��  �� �DUBOm
������� Q	�tv & ������� w ������� #uirD

sci�muse�iranmehr�net #�m�vwQDmr�CUB

sqUr�O�a RmQt R� �Q��N�
����� May

School and Conference

on Probability Theory

e�mail� Smr

���ictp�trieste�it

��	
 July

School and Conference

on Algebraic K�theory and its Applications

e�mail� Smr


��ictp�trieste�it

Diploma Course in Mathematics

www�ictp�trieste�it

�O��v� ��yWv�O x�oWywSB
C����� Q xOmWywSB

Q�H QO �m� Swrwty ��yWwQ� u�wva �	 �y�oQ�m Ov�UQ�t Q��LDU� x	
C����� Q �xOmWywSB QO ���� x�t O�OQN � & �� M� Q�D QO ����Hx	�H

�OW Oy�wN Q�RoQ	 �O��v	 ��yWv�O x�oWywSB

#R� OvDQ��a x�oQ�m u�� waOt u�v�QvNU w u�oOvvmQ�RoQ	

L�L� Avramov� University of Nebraska�Lincoln� USA

waOt u�QvNU w �Q�RoQ	 xD�tm w�a
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waOt u�QvNU w �Q�RoQ	 xD�tm w�a
H�B� Foxby �University of Copenhagen� Denmark
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S� Yassemi� University of Tehran and IPM� Iran
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waOt u�QvNU
J� Herzog� University of Essen� Germany

waOt u�QvNU
O� Jenda� University of Auburn� USA

waOt u�QvNU

TQO
 x	 O�v�wD�t s�v C�F sQi p�tmD w QDW�	 C�aq
� CyH
�O���tv xaH�Qt �www�ipm�ac�ir� x�oWywSB Web

�tU�� lt��U

C����� Q �xOmWywSB uw�at

�xDWQ �QDmO uq�YLDr� dQ�i w u��wHWv�O xHwD p��k
�OQ� Q�m ���� Q

�
�� Q �QDmO �xQwO u�� wHWv�O �R�wy� u�QtJ O�yW x�oWv�O
u�vJty �OQ�PB�t x�UQw	 CQwY x	 �yxv�tR �xty QO �Q �OQ	 Q�m
Cq�yUD �	 Ovv�wD�t �OQ	 Q�m �
�� Q �QDmO uq�YLDr�dQ�i

�Ov��QO u�QtJ O�yW x�oWv�O s�ONDU� x	 xS� w

�
�� Q xwQo Q�Ot �	 QDW�	 C�aq�� ��Q	 Ovv�wD�t u��r�w�O
�Ov��tv x�D�mt u�QtJ O�yW x�oWv�O

QDw�Bt�m w ���� Q swra �xOmWv�O ���� Q xwQo

R�wy� u�QtJ O�yW x�oWv�O



u�Q�� ���� Q utHv� xt�vQ�N ��

xOQ R� u�wDJwB ��yywQo ��vwo OvJ u�vJty w v x�wNrO ��vwo OvJ QO
��OQw�v O�OH swyit sDiy pYi QO s�Hv�QU �s��xDN�OQB �c � �� c
C�Uv �WWwB xwQo swyit TBU w s��xOQm �iQat �Q xDi�� s�taD Q�	 &
�UQQ	 w EL	 OQwt �Q ���yywQo u�vJ X�wN w u��	 �Q xD� Q�w wO x	

�s��xO�O Q�Qk

R� ��a	 xm OvQ� R KQW x	 �tra CqHt QO xOW A�J Cq�kt
Cq�kt x�rm xm OW�	�t K��wD x	 sRq �OW�	�t xr�UQ R� GQ�N �yv

sOktxO�R	HQ QDmO ��k
 ��vH s��tvy�Q O�DU� �	 x�Qty lQDWt Qw
 x	

�s��tv �v�OQOk w QmWD u�W�� C�tLR R� sv�O�t sRq w OW�	�t

�
� Some remarks on generalized Schur pairs� Arch�

Der� Math� �Basel� �
 �
����� 
��
��

��� Characterization of covering and stem groups�

Communication in Algebra� �� �

� �
����� �����

����

��� Varietal isologism and covering groups� Arch� Der

Math �Basel� �� ������� ��
��

�
� Some properties on isologism of groups� J� Aus�

tral� Math� Soc� �Series A� �� ������� 
���

��� Some properties on isologism of groups and Baer

� invariant� Southeast Asian� Bull� Math� �
 �������

������
�

��� Some properties on marginal extensions and the

Baer � invariant of groups� Vietnam Jurnal of Math�

��� 

 ����
�� ���
��

��� Some properties of ultra Hall and Schur pairs�

Arch� Der Math� �Basel� �to appear��

��� Generalized covering groups� Southeast Asian

Bull� Math� �to appear��

��� Baer � invariants with respect to two varieties of

groups� Algebra Colloquium �� � ����
�� 

��
�
�

�QDmO uq�YLDr�dQ�i

OyWt �UwOQi x�oWv�O �Q�mtr�U ��Q�ra

Tv�U�r PN� x	 jiwt ���� p�U QO ����� OrwDt Q�mtr�U ��Q�ra
Tv�U�r jwi �w �CU� xOW �UwOQi x�oWv�O R� ZLt ���� Q
QDmO ���tvy�QCLD x�oWv�O u�ty QO �Q Q�H �xN�W QOZLt ���� Q
���� Q ��QDmO �xQwO �CU� xOv�QPo ���� p�U QO �U�� OwtLt
p�U u�ty x�t uty	 QO �Q �y�vDt�v ��yywQo x� Q�v xv�tR QO ZLt
xOQm �wQW sOktxO�R	HQ ��QOtLt QDmO ��k
 ��vH ���tvy�Q CLD
Q�Dat CqHt QO xOW A�J xr�kt � x��Q� x	 jiwt p�YLD pw
 QO w
�rN�O ��yQ�v�tU w Tv�Qivm QO �v�QvNU w xr�kt u�OvJ w �HQ�N
u�wva CLD OwN xr�UQ R� ���� x�tu�OQwQi QO u�W�� �CU� xOW

Schur�Pair Property� Isologism and Baer � Invariant

of Groups

h�YwD Q� R KQW x	 �Q OwN ��QDmO xr�UQ xYqN u�W�� �Owtv ��iO
�CU� xOQm

xm CU� xO�OQo s��vD hrDNt ��yWN	 w pYi Ciy QO xr�UQ
�CU� O�OH w p�Y� G��Dv �w�L �yrYi x�k	 pw� pYi R� �DtUk RH	

p��Ut �UQQ	 x	 swO pYi �x�rw� G��Dv w C�aq
� �pw� pYi
Ultra Hall O�OH s�y�it x��Q� w �P� Hall� p�y A�ri swO w pw�
X�YDN� �yv
 X�wN �UQQ	 wUltra Weak Schur Pair w Pair
OvJ l� x	 C�Uv �WWwB ��yywQo xar��t x	 swU pYi �OQ�O
uOwtvXNWt Q	 ptDWt xm OQ�OX�YDN� x�wNrO �Variety���vwo
xm ���vwo OvJ x��Q� w X�N Cq�L ��Q	 �yv
 OwHw C��F� ��yv
 Q�DN�U
QO �OvW�	�tv �WWwB ��yywQo ��Q�O ��yywQo R� ��a	 u
 x	 C�Uv
wO u�vJty w xwQo wO C�Uvisologism swyit sHvB w sQ�yJ pYi
CUO x	 �O��v	 �����k pYi wO u�� QO �CU� xOW KQ�t ��UwD
�ZwQit xwQo x	 C�Uv xm CU� ���yywQo xOQ u��aD xrtH R� �s��xOQw

�y� w�Ut�v R� ��a	 C��F� x	 sWW pYi QO �OvW�	�t isologism



�� ���� O�OQN w ���� OviU� 	�w 
 �xQ�tW 	�
 w �� p�U

u���B �D OW �Q�wO�t� Q�y�� �OvDiQ�PB �Q Qo�O O�it C�aq
�
�OwW �Qw
�tH C�aq
� u�� �Q�H p�U

�� wHWv�O ���� Q C�k	�Ut �xt�vu��
 �LqY� ��yO�yvW�B &
C�k	�Ut �tra �xD�tmT��Q �r�tH QDmO ��k
 
UwD xm QwWm
�QwW O����D x	 xDi��s�tQD �xt�vu��
 �OW KQ�t Ow	 xOW x��Q�

�OQ�o Q�Qk xO�iDU� OQwt TB u�� R� OW QQkt w O�UQ

T��a w �t��mQwB u�ULOtLt QDmO u���k
 ��#��Ca�U QO &
OvDUw�B ���QH� ��QwW ���a� �tH x	 OvQB VQwm w u�oQR�	
�vwQ�	 w �vwQO ��y�	�� RQ� C�ty� �xQ�	 QO �
wU�t VQ�Ro w
x��Q� �r�a VRwt
 C�UU�wt w �yy�oWv�O �WRwt
 ��yOL�w
utHv� h�Oy� uO�O wUty w �Q�RoU�BU ut� �QwW �OvOQm
w u� wOD �	CU�wN �t��mQwB QDmO ��k
 R� �y�	�� RQ� u�� s�Hv� �	
�rY� �xD�tm ���a� ��NDv� Q�m C�tOkt ��xt�vsy�iD ���t�

�Ov��tQi sy�Qi �Q syt u�� s�Hv�

�v�	 Qk sU�kr�w	� O�DU� �xR��H u�wvaCLD ��xR��H ��Oy� �	 �QwW &
x��Q� �xr�kt u� QDQ	 x	X�YND CyH �w	 Qt xt�vu��
 u� wOD w
xm C����� Q �xiUri w M� Q�D �xvq�U wO ��yQ�v�tU QO xOW
OW Q�RoQ	 �DWy	O�yW x�oWv�O QO ���� p�U QO u
 u�DUNv
Ov�	�t lQ�OD h� QW �DavY x�oWv�O �Q u
 u�twO �Q�RoQ	 w

�OQm Cki�wt

�WywSB sQDLt uw�at ������� MQwt ������ �xQ�tW �xt�v &
swra �rrtr�u�	 �xrHt �xQ�	 QO �Qw��vi w C�k�kLD �swra CQ�Rw
p�UQ� ut� MU�B QO OQm Cki�wt �QwW �OW C��Qk x��B
CyH VqD u�Q�� ���� Q utHv� uDrw	 �xt�vu��
 R� ��xNUv
xDU�wN xv�NDQ�Rw R� w u��	 x� QWv u�� C�i�m wC�tm uOQ	 q�	
Q�Dat ��yx� QWv R� �m� uDrw	 �D Ov�UQ �Q�� �Q utHv� OwW
Q�Qk ISI CUQyi QO u
 s�v w OwW C����� Q �xDWQ QO �v�yH
�rrtr�u�	 xrHt �w�wt OwW O�yvW�B OW Q�Qk ��vt� �OQ�o
x��B swra ��yvtHv� u�oOv��tv Qw�L QO ��xUrH QO x��B swra

�OOQo KQ�t CQ�Rw �WywSB sQDLt uw�at w

w ��vi sQDLt uw�at ������ MQwt ���� � �xQ�tW �xt�v &
�Q�mty swRr �xQ�	 QO QwWm VRwt
 VHvU u�tR�U �WywSB
x	 sRq ��yOQ�Ov�DU� u��aD CyH VHvU u�tR�U �	 utHv�
w ���� Q �WRwt
 ��yOL�w �vwQ�	 �	�� RQ� ��QH� Qw�vt
utHv� 
UwD �LQ
 �x��Q� w xDWQ u�� u�oDNwt
Vv�O �	�� RQ�
#QDmO u���k
 R� pmWDt ��xD�tm OW QQkt w C��Qk u�tR�U x	

utHv� Q��N�
���� QutHv����QH���QwWCUWvu�tyOiy wu�tyORv�W �u�tyORv�B
������� ��yRwQ QO �� x�t Qw� QyW u���B & �� x�tQyt (p�w� �xQwO u�Q��
utHv����QH� ��QwW sQDLt ���a� Qw�L �	 �������� w �������

�OW p�mWD u�Q�� ���� Q

�R� Ov�CQ��a CUWv xU u�� C�t�tYD w �yWQ�Ro sy�

w x��Q� �QwW x	 �Q OR� QyW x	 OwN QiU VQ�Ro utHv� T��Q &
OR� �Q�Ov�DU� �vi QDiO QDOwR xJ Qy OvOQm �Q�wO�t� Q�y��
�xQ�O� x	 �Q utHv� Q�v OQwt u�tR Q�Dmy CU�	 �Q�Po �w RwHt
�xQ�tW CLD RwHt u��! �ODUQi	 u�DU� �a��
 �	�vt pm
x	 u
 CWwvwQ w xOW QO�Y ������ MQwt ��������

"�CU� xO�UQ utHv�

���� Q Q�v�tU u�tQ�yJ �Q�RoQ	 �	 R�Q�W x�oWv�O Cki�wt &
x	 �� p�U x�tOviU� �� �D � ��yRwQ QO QwWm �� wHWv�O

�O�UQ ���a� �q
�

T�U��D OQwt QO OvHQ�	 QyW�ovyQiE�Q�t sQDLtC� Q�Ot �xt�v &
CLD OwW O�yvW�B OW Q�Qkt w KQ�t �OvHQ�	 xt�qa Ow	O�� ��v	
R� pmWDt ��xD�tm OvHQ�	 x�oWv�O w Qw	 Rt C� Q�Ot CQ��v
�Q�RoQ	 C�tOkt C����� Q M� Q�D u�YYNDt w u�Q�mQOv�CUO
R�v u�Q�� ���� Q utHv� w Ovv��	 lQ�OD �Q xRwQ l� �W��ty

�Ovm Vkv ��i�� V��ty u�� QDQ�	 QB xJ Qy �Q�RoQ	 CyH

�xv�NQ�	O sQDLtCUQB QU�Q�ie�OytOtLtTOvyt��k
 �xt�v &
wT�U��D �xR�H� QwOYOQwt QOC����� Q�v�yHp�U�rt O�DU
���� Q utHv�
UwD QwWm QU�QU C����� Q ��yxv�NC��Oy
Cki�wt sqa� ut� utHv� T��Q OW QQkt w KQ�t u�Q��
sRq R�wHt QwOY w �r�t C��tL O�yvW�B u�� �	 �QwW �rwY�

�OvwW Q�DU�wN �Qw��vi w C�k�kLD �swra CQ�Rw R� �Q

COLw QDmO ��k
 ��vH OR� x�oWv�O sQDLt T��Q OW sqa� &
QO x�oWv�O �RmQt u�tR�U 	vH u�tDN�U Ov�xOQm Cki�wt
R� T�BU ut� �QwW �OQ�o Q�Qk u�Q�� ���� Q utHv� Q��DN�
Q��DN� QOCyHCU�wN utHv�T��Q R� OR� x�oWv�O C�t�kt

�Ovvm s�Ok� u
 R�yHD w u�tDN�U u�� uDiQo

j�kO C�aq
� s��vD �DUQB QU u��vwDwD QDmO sv�N Q�mQU &
R� u�Q�� ���� Q utHv� uwo �vwo ��y���tyOQo �x�rm x	 �w	 Qt
CUQyi ��Q�RoQ	 pLt w M� Q�D #pt�W �uwvm �D T�U��D wO	
pt�W ��vH ��yD�r�ai �u�oOvvmCmQW O�OaD �waOt u�v�QvNU
Q��U w �yxt�va�k w �yx�v��	 ��twta �tHt �Q�RoQ	 u�tR



u�Q�� ���� Q utHv� xt�vQ�N ��

nvyQi sQ DLt Q � 	OQU ������� MQwt �xt� v x 	 xHw D � 	 &
OtLt #Q D mO u� ��k
 �w 	 Qt �xt� vu� �
 w ��� � Q �xW �O v� w
u�Or�s��v w u�tO�W uqUQ� ��tW�y�v	 �k
O�UO�aU �Q�WOQ�
O	���t u���B ��������� QO xm ��xQwO ��Q	 �Q�t��wOyt
��k	� ���� Q xW�Ov� w nvyQi �x� Q� QLD C���y w�a u�wva x	
��QOtLt ���vnQR	 sU�kr�w	� �O�Svu� Q
 OwaUt QDmO u���k
 w
O�OH ���a� u�wva x	 �v�Oty�twYat u�UL w �mvQwB

�OvOW ��NDv� C���y u��

�x� QWv wO ��yD���y ���a� �x�rm smL utHv�T��Q OW QQkt &
u���k
 C�tON R� w �QO�Y �Q ���� Q �xW�Ov�nvyQi w uDrw	
� v�W�m Qk� 	OtLtO�U w "uDrw 	! �mQ�YL OwtLt #QDmO
u�wva x	 "xW�Ov� w nvyQi! u�QO�RQ	 �tWDLt ��Qtqe w

�Ovvm �Q�RoU�BU p�k �xQwO �x� Q� QLD C���y w�a

u�rw�wUt �	 xOW Q�RoQ	 �xUrH R� �WQ�Ro �Jr�kOt QDmO ��k
 &
xm u�tR�U u�� C�ar��t QDiO QO QwWm VRwt
VHvU u�tR�U
xOW Q�RoQ	 �Qm �P u�UL w O�Ry	 �Oyt QDmO #u���k
 Qw�L �	
CQ�Rwu�	 �OwR x	 �Q�mty O�OQ�Qk OvOQm sqa� w OvO�O x��Q� �Ow	
R� u�Q�� ���� Q utHv� w wU l� R� �Qw��vi w C�k�kLD �swra
�OW Oy�wN ���t� x�rw� xt�vsy�iD �wJQ�yJ QO �Qo�O �wU
QDmO ��k
 xt�v x	 MU�B QO QwB�ra�HQ �Oyt QDmO ��k
 xt�v &
�OW C��Qk u�DUovyQi xt�vxS�w �xD�tm R� �WQ�Ro OQwt QO O�Ry	
�OwW GQO xt�vQ�N QO xD�tm u�� ��yD�r�ai VQ�Ro OW Cki�wt
��yQ�v�tU �Q�RoQ 	 OQwt QO xOt
 V� B pmWt x 	 xHw D � 	 &
w sra ��yy�oWv�O �ovy�ty � 	 ��� � Q R�r� v
 �YYN D
R�r�v
 Q�v�tU u�tyOR�U xm OW QQkt u�yiY� w u�Q�� CavY
Q�v�tU u�tyOQ�yJ w u�yiY� x�oWv�O QO �� p�U QO���� Q
u�tyORv�B wCavYw sra x�oWv�O QO ��p�U QO���� Q R�r�v

�OwW Q�RoQ	 u�DUJwr	 w u�DU�U x�oWv�O QO �� p�U QO u

�v�t x�vB QP
 RQ�� Qi QDmO w xO�RsQm �raO�t� QDmO u���k
 xt�v &
KQ�t �� ���ir� hwQL 	� DQ D x 	 u�oOvU � w v s� v uDWw v Q 	
�t�U� uOW � ���ir� swRr O�yvW�B O� ��� D ut� �QwW w OW
x�O����D w xt�v u�a OQm Cki�wt ���� Q Cq�kt u�oOvU� wv

�OwW Tmavt utHv� �xt�vQ�N w VQ�Ro QO �QwW
Q�v�tU QO xOW x��Q� �xr�kt u� QDy	 xR��H �O�yvW�B xt�vu��
 &
���a� pY� �	 Cki�wt ut� �QwW �OW KQ�t QwWm Q�H
�Q�Ov�tQi �	 	U�vt �r�t �	�vt u�t��DCyH OQm QQkt xR��H
u��W QO 
��QW R�QL� CQwY QO �D OwW x�D�mt Qw	�W�v QyW
O����D R�TB w �Q�Pot�v s��N s�v x	 xR��H u�� s��N Qta s�mL
�OwW �QH� xOv�
 p�U R� xR��H ���a� �w	 Qt xt�vu��
 ���yv

�	 �Q�mty O�OQ�Qk C�v�mt� x	 xHwD �	 �Jr�kOt w �Qm �P �O�Ry	
�Ovvm ���t� �Q u
 pw�wUt C�t�kt w s��vD �Q VHvU u�tR�U

��Q QDmO ��k
 ��vH ������� MQwt ����� �xQ�tW �xt�v &
�v�t QwytHT��Q pw� uw�at �ovy�ty sQDLt uw�at uwvmt
��yQ�my�Q �x��Q� w p��Ut�UQQ	CyH�D�k�kLD�LQ
 �x��Q� Q	
#OW ���kD w C��Qk QwWm C����� Q x	 �w	 Qt ��y�DU�m �iQ
p�a�tU� #QDmO u���k
 w �� wo �QyR w u��vwDwD xR��i #QDmO �ytv�N
�Oyt ��v�kL OtL� �u��v�twD I�OQot �O�Ry	 �Oyt �u��r	�	
QiaH ��Ovyv�Q�R s�LQ ����� Q O�tLr�O�a �QwB �ra�HQ
�xO�RsQm �raO�t� �h� QW 	��L �u�tO�W uqUQ� ��v�QiaR
�iHv �raOtLt ��Q�t��wOyt u�Or�s��v ��Jr�kOt ��Q�ra
utHv� xt�vU�U� O�itC��aQ ut� pY��O�Lw sU�kOtLt w
s��vD w x�yD C�rw�wUt ���QH� ��QwW hQ
 R� u�Q�� ���� Q
VQ�Ro �x��Q� w x�yD w K�LY ��QH� �DUQB QU �syt KQ
 u��
QO w OvwW Q�OxOya ������� R� p�U xU COt ��Q	 �Q ���yv
	� wYD w u� wOD OwN xm �tHUvt w sRq ��yxt�vu��
 	r�k
�iQ OvOv	�t utHv� xt�vU�U� j�
 xm ���yO�OQ�Qk w Ovvm�t
�OvyO Q�Qk hOy �Q QwWm C����� Q K�U �qDa� w �y�DU�m
���QH� ��QwW �	 u
 ���a� ��NDv� O�OHD w xwQo u�� s�tQD

�CU� utHv�

C����� Q �v�yH �x�O�LD� Q�	O ���� Q�t�wv sDWy MQwt �xt�v &
u�� �twta �tHt QOCmQWCyH xOv��tv wO �iQat OQwt QO
QyW QO ����Cw� x�t syOHy w syOiy ��yRwQ QO xm x�O�LD�
�Oyt #QDmO u���k
 w OWC��Qk �OwW�t Q�RoQ	 u�J ��yov�W
��k
 w �rY� u�oOv��tv u�wva x	 �Jr�kOt ��Q�ra w O�Ry	
�OvOW ��NDv� pO�r��ra �xOv��tv u�wva x	Vvtv�Q�� �ra QDmO
OW QQkt OwWv p�tLD utHv� Q	 u�oOv��tv QiU xv� Ry xmv�� ��Q	
C�	 QD ��DWy	O�yW��yy�oWv�O	�DQD x	 xm OwW xO�O���DQD
�Q OwN �tra C���y w�a QiU GQ�Nt TQOt C�	 QD w srat
x	 �w	 Qt C��D�mt OvDiQ�PB �Jr�kOt QDmO ��k
 �Ovvm u�t��D
�w�wt swRr CQwY QO w OvyO s�Hv� �Q utHv� T��Q QiU
w C�k�kLD �swra CQ�Rw �WywSB sQDLt uw�at ZQa x	 �Q

�Ovv�UQ	 �Qw��vi

����� MQwt CUWv QO xOW KQ�t O�yvW�B x	 xHwD �	 &
�ra #QDmO u���k
 �w	 Qt �xt�vu��
 w uDrw	 �x� Q� QLD C���y
O�Ry	 w QwB�ra�HQ �Oyt �QoWv�O Q�t� ��v�kL OtL� �Vvtv�Q��
x	 O	���tu���B ��������� QO xm��xQwO��Q	�v�LwQ�QiaH
p�a�tU� #QDmO u���k
 w ��k	� uDrw	 x� Q� QLD C���y w�a u�wva
�v�W�m Qk�	OtLtO�U w�Ovyv�Q�R s�LQ �u��Ow�y	 O�wH �u��r	�	

�OvOW ��NDv� C���y u�� O�OH ���a� u�wva x	



�� ���� O�OQN w ���� OviU� 	�w 
 �xQ�tW 	�
 w �� p�U

�OwW O�H�� Cq�kt �Qw�O ��Q	 �D�aq
� x�o��B &

C�irND XwYN QO �Q�os�tYD #xm OW �wYt C��yv QO &
QQkt COt QO �yv
 �D OwW Q�Po �w �yy�oWv�O xR�tt C���y x	 jwi
�ovwoJ w Ov��tv XNWt �Q hrND OL w �UQQ	 �Q xr�Ut
w OvyO �q
� swra CQ�Rw x	 w Ovvm u�at �Q �
�N �	 OQwNQ	

�Ovm xrN�Ot xv�NDQ�Rw ��yy�oWv�O Z�te� CQwY QO

w �yy�oWv�O x		D�Qt OW QQkt w CiQo Q�QkCki�wt OQwt Q�N� O�yvW�B
�OwW sqa� �tra CqHt u�Q�	OQU ��tra ��yvtHv� ��WywSB Rm �Qt
OwN xt�vQ�N QO �Q Q�N u�� OwWCU�wNQO �tra ��yvtHv� R� u�vJty

�Ovvm GQO

�tra CqHt Q�WDv� xwLv
nvH R� w OvwW �YYND ��tra CqHt xm OW QQkt xUrH xtD�N QO
QWDvt �tra ��yvtHv�ltm �	 CqHt w xOW GQ�N "�rwmWm ! uOw	

#xm �OW O�yvW�B u�vJty �OvwW

�OvyO	 xt�O� OvQ�O 	DQt Q�WDv� �vqw
 CvU xm �DqHt �
�OvwW xO�JQ	 ��kvt C�Q�WDv� �	 CqHt �

�Ovvm QWDvt �WywSB ��yxO�mJ w xt�vQ�N QFm �OL �yy�oWv�O �

QDw�Bt�m �xDWQ OWQ� �U�vWQ�m uq�YLDr� dQ�i xHwD p��k

OWQ� �U�vWQ�m uq�YLDr�dQ�i R� R�wy� u�QtJ O�yW x�oWv�O
pta x	 CwaO xS� w Cq�yUD �	 s�ONDU� CyH QDw�Bt�m �xDWQ
KQ� CQwY x	 �Q u��r�w�O u�QtJ O�yW x�oWv�O �OQw��t
� R� Oa	 w xOwtv s�ONDU� Ckw s�tD �tra C���y �� w �R�	 QU
pw� QO 
�vt
 �Ovm�t ���a� QwWm R� GQ�N TQw	 �yv� x	 p�U
��	a� Qo�O pwtat ����Rt R� u�QtJ O�yW x�oWv�O QO Ct�k�

�Ow	 Ovy�wN Q�OQwNQ	

x�oWv�O�WRwt�Cvw�at �	 QDW�	C�aq����Q	Ovv�wD�tu��r�w�O
������� � ���� uirD xQ�tW �	 �� w x�D�mt u�QtJ O�yW

�Ov��tv pY�L T�tD

QDw�Bt�m w ���� Q swra �xOmWv�O

R�wy� u�QtJ O�yW x�oWv�O

�yxt�vu���
�WywSB Cvw�at R� Q� R KQW x� ��xt�v
Ci�� QO �Qw��vi w C�k�kLD �swra CQ�Rw

�CU� xOW
u�Q�� ���� Q utHv� sQDLt CU�� Q

QO ��WywSB Cvw�at xRwL x	 xO�UQ C���mW x	 xHwD �	 sqU �	
��U�wQ Qw�L �	 ��xUrH ��tra Cq�kt w Q�F
 R� xO�iDU� �wU OQwt
T�U�Q	 TB u�� R� OW Q�Qk w OW p�mWD QwWm x��B swra ��yvtHv�
O���tQi QwDUO CU� OvtWy�wN �OwW s�Ok� QmPr�jwi xUrH C�	 wYt

�OwW GQO utHv� u
 xt�vQ�N QO jwi 	r�t

�QwYvt ��Q

�Qw��vi w C�k�kLD 	swra CQ�Rw �WywSB uw�at

Q�F� w Cq�kt R� xO�iDU� �wU �UQQ� xUrHDQwY
x��Bswra ��yvtHv� ��UwQ Qw�L �� �tra

�� �! Ca�U ������� �xUrH p�mWD M� Q�D

TOvyt ��kO�Y QDmO ��Dw�F QDmO �xO�Rs�y�Q	� QDmO u���k
 �u�Q��L
sv�N w QwB�wka� QDmO ��	 w�rt QDmO ��QwYvt QDmO �M��Wt xO�R	�kv

�t�Ok

�qwt QDmO ��O�	
RwQ�i QDmO �O�Ry	 QDmO ��r�	OQ� QDmO u���k
 �u����e
�v
w QDmO

��yt�tYD w C�Qm �Pt xYqN
�tra ��yvtHv� uw�U�tmT��Q w �WywSB uw�at �QwYvt QDmO ��k

Cq�kt R� xO�iDU��wU xv�iU��Dt OvDW�O Q�y�� w OvOQm R�e
 �Q xUrH u�Q��
uOW Q�OxWON Ea�	 pta u�� �CU� �vwRi x	 wQ ��Q�N� �tra Q�F
 w
xv�NDQ�Rw x	C��mW OQwt OvJ �CU� xOW QwWm �tra xat�H C�F�L
hqN R�v u�Qw�O w xOW p�UQ� �y�wNQ�v ��Q	 ��yv
 QFm � xm �xO�UQ
xat�H �R�Usr�U xUrH u�� p�mWD R� hOy �Ov�xOQm O����D �Q u
 uOw	
$OwW OQwNQ	 xvwoJ u�irNDt �	 xm CU� u�� p��wU wCU� QwWm �tra

��yO�yvW�BXwYNu�� QOhrDNtC�Q�v sqa� w�UQQ	 wEL	 R�TB
#OW KQ�t Q� R

�
���v� xt�vu��
 u� wOD j� Q
 R� w �OH Qw
 x	 hrND �	 &
�OwW OQwNQ	



u�Q�� ���� Q utHv� xt�vQ�N �


���� Q ��yx�r�et �
pw (Um �t ��(���� #�xDWwv
QwB�U�� ��Qtqe #xtHQD
���� R���B # pw� A�J

�O�yr� #QW�v
���� Q R�Dtt ��y�tat �

utRv��O��BOQ�wy #�xDWwv
QwB�U�� ��Qtqe #xtHQD
���� u�DUtR #swO A�J

�O�yr� #QW�v

�ovyQi �qkv� �r�a ��QwW �� ���vW� �
���� u�DU	�D # pw� A�J

�ovyQi �qkv� �r�a ��QwW xv�NQ�	O #QW�v

�NQ� QO ���� Q u�trat �tra ��yvtHv� uwt�Q�B �D�aq�� �
�yQwWm

�O�HU C�O�Ur�xOvNQi w �r�HQ �ra #h�r��D
u�yiY��DavY x�oWv�O ����� Q swra �xOmWv�O

���� u�	


u�Q�� Q�H Q�v�tU u�tyOR�wO VQ�Ro �
�DWy	 O�yW x�oWv�O ����� Q swra �xOmWv�O

�r�tmD Cq�YLD ��tvy�Q �
x�oWv�O �r�tmD Cq�YLD ��yxQwO ��yxt�vQ	 w C�QQkt xawtHt

���� Q swra xOmWv�O �u�yiY� �DavY
���� u�DU	�D

�r�a VRwt� �xt�vQ�N �
�r�a VRwt
 �R� Qxt�vQ	 w VywSB xUU�wt #R��Dt� 	L�Y

�k�iwD QiaH #pw�wUt Q�Ot
���� Qw� QyW w O�OQt &�� w �� �xQ�tW � swO p�U

u�Q�� �tqU� �QwytH x��B swra �rrtr�u�� xrHt �
�� wrO�Qwv ��QOtLt #pw�wUt Q�Ot

���� u�DU	�D &� �xQ�tW �syOR�wO p�U

u�Q�� RtQ utHv� xt�vy�t �
u�Q�� RtQ utHv� #R��Dt� 	L�Y

TOk R��t�m #pw�wUt Q�Ot
���� �O & �� �xQ�tW �swO p�U

uwo �vwo
�Ovm�t �iQat �Q utHv� QDiO x� xO�UQ �C�� QWv w �Dm �xt�vQ�N

C�� QWv w �Dm
u��wm w u��DWvoD�w ���� Q �U�vW CiQat �

��v�wra ��QyU #�xDWwv
���� R���B #pw� A�J

Qi wr�v # QW�v
xLiY ��� #C�LiY O�OaD

C��F� ��Dm �
Qro�UD QDvwo �Qvo�� u�DQ�t #�xDWwv

�tU�� lt��U #xtHQD
���� #pw� A�J

�O��v	 ��yWv�O x�oWywSB C�Q�WDv� OL�w #QW�v
xLiY ��� #C�LiY O�OaD

���� Q R�r�v� �
QOwQ	 wQOv
 #�xDWwv

u�Q�tQ�t O�Ht w �v�N�ra QeY��ra #xtHQD
���� u�DUtR #pw� A�J

u�mQ� C�Q�WDv� #QW�v
xLiY ��� #C�LiY O�OaD

�OQ� Q�m swra ��Q� �OOa R�r�v� �
u�wUm �R�
�p���r� & ur
��	 �uQ��t #�xDWwv

�v�UL OtLtO�U #xtHQD
Qyo C�Q�WDv� #QW�v

xLiY ��� #C�LiY O�OaD

�q�� �x� Q�v �
�wrQ(Ou�w �hr���U u�H #�xDWwv

VwvQP
 �ravUL #xtHQD
���� R���B #pw� A�J

OyWt �UwOQi x�oWv�O C�Q�WDv� #QW�v
xLiY ��� #C�LiY O�OaD

��NQ�H w �r�rLD xUOvy u���UL �
�v�UL QY�v w QwBO�wH u�ULO�U #�xDWwv

���� R���B # pw� A�J
�wra #QW�v

xv�L� Q w u�L� Qw�� �
�OtDat Q��OviU� #�xDWwv

xUQOt C�Q�WDv� #QW�v ���� u�DUtR #pw� A�J



�� ���� O�OQN w ���� OviU� 	�w 
 �xQ�tW 	�
 w �� p�U

�xHwD �xHwD
xtUk w ��Utr�pta�i� �RHU O�aUw	� ��Dm xm Ov�UQ�t Q��LDU� x	
K�LYD x�Qty x	 xm �x� w�UDt s�Uk� xFqF	 u��Nr� xt�kDUtr� x� w�Rr�
#CU� xO�UQ A�J x	 Q� R �tra p�vQwS QO �U�rov� xtHQD w �O�kDv�

Greek and Arabic constructions of the regular hep�

tagon

J�P� Hogendijk

Archive for history of Exact science �� �
�������


��


�CU� xtHQDCUO QO x�oWv�O u�� �tra C���y ���a� R� �m� 
UwD

UwD QmPr�jwi ��Dm xtHQD x	 s�Ok� CQwY QO CU� OvtWy�wN
x	 �Q�m xQ�	 wO R� �Q�owrH CyH �Q j	�wU �Qo�O xUU�wt �� XNW

�O���tQi sqa� xOmWv�O u��

�v�Ov� ��Q�ra

p��R x�oWv�O �WywSB w �WRwt� uw�at
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