
��r�tmD �Cq�YL D �RmQt ��kQ���tvyQ Q�t�
�� rwOH ��yQ �H R� ��xOQ ��Ov �xk �	 �u�H vR

�� �xHQO R� uoty w K�LY

�R�wy� u�QtJ O�yW x�oWv�O �x�vB QP� RQ�� Qi

On ideal consisting entirely of zero

divisors�

�u�QyD srat C�� QD x�oWv�O ��r�tH ��Q�ra

Two�relator product of two groups

of order three�

�u� y iY� �D a vY x� oW v�O �� v� kL O tL�
��QwY ��yT� QD�t �xkrL ��w�DmSv� ��y�oS� w

��FrFt
�OQ� Q�m �h� QW �DavY x�oWv�O �QoWv�O Q�t�

��i�Qo ��U��Q ��R�t
nvQ QO �yQOvr�U

u�QtJ O�yW x�oWv�O �xO�RtQm�vyW�raO�t�
�C�X� w �ypwOt �R�wy�

�u� y iY� x� oW v�O ��t �xO�R � QoW r Ow tLt
Q � ��yxR�O v� �Q�H �u� ��t � Bpw	 ��y�DN � Qm �

�l� SwrwB wD �Rm �Qt w �yxwQos�v

w w�DmSv� �Oa�� �u�QyD x�oWv�O ��tU�� lt��U
�u��DWvQwo ��yxkrL �s�taD

�x�twQ� x�oWv�O �VwQy� nvWwy

Quasi�permutation representations

of GL��� q� and PGL��� q� and their

rational character tables�

�X�wN �u�yiY� x�oWv�O ��OtLt Q�m ��ra
��yxwQo �wQ �DWo��H ��wv R� �D����mQD

�r ��Ut ��QyRr� x�oW v�O �x�wNv��rU u� QUv
w �U��Q ��R�t
nvQ QO xOvvmu��aD �O�Oa� �xQ�� QO

� �yh�Qo ���rm

�u�QyD x�oWv�O �O���xO�a�iW OtL�

modules�

�u�et�O �x��B swra x�oWv�O �VvtQ��WN s��m
�uOw �

�
�y� v Dt �O� rw D � � w OQ�O v� DU� ��yxDWQ

��a�wt ��Swrwtywm

�� ��HQ O�yW x�oW v�O ��vt�t ��QO�tL
Q�tO
 ��yT� QD�t QO �H��Dv

s�ktQ�e ��

��QyRr� x�oWv�O ��Q�qtu�wN� �Qyt
Powers of commutators as products

of squares�

� D a vY x� o W v�O �xO�RsqU� u �UL tqe
w u� t�L	 �� yQ �H �� yV �� t v �Q � � mQ � t�

�u
 ��yOQ� Q�m

��yR�URmQt �u�W�m x�oWv�O ��iQW� ��Q�ra
��y�vDt ��yxwQo

�Da vY x� oW v�O ��tW�y�QmW D �Oyt
�Q�OCyH ��yh�Qo �uOw� �wQm �uwtR
 �Q��mQ�t�

�Ov�tyxU

�O yW t �UwOQ i x� oW v�O �Q i v�w � m O � aU
��y�vDt ��yxwQo �Q�� ����B �OQwt QO ���yu�Qm

�u�QyD sratC�� QD x�oWv�O ��Jr�kOt ��Q�ra
��yxwQos�v �wQ �yQ�H ��Q�PBu�ov��t

�OyWt �UwOQi x�oWv�O �OQi�N��Wt RwQy�
The Baer�invariant of a nilpotent

product II�

�u�yiY� x�oWv�O �s�a� O�aU
Extended a�ne Weyl groups and

relations to some inde�nite Weyl

groups�

�h � QW � D a vY x� o W v�O �Q� o DUQ VQ�
�po� R ���xv�t�B ��ysQi �u�� ��y�DWyvty

QO �D�k�kLD �xDUy GvB �C�r�ai ��#% �p�U QO
� 	wtHt QO �Ci�� xt�O� C��
�� Q �xOmWywSB

wHWv�O �# �Q��O�DU� � ���yxDUy �u�Q�Ot� O�DU�

�	a� �OWQ� ��U�vWQ�m �lQOt �� Qiv � w ��QDmO
�xDUy 
�vFDU�x� �OvO�O�t p�mWD �Q �yxDUy u��
QO �yxDUy �x�k� �C�r�ai �xQwO ��
�� Q �j�vt

�O�UQ u���B x� ��#% �OviU�

xDUy �Q�Ot xDUy
�mQ�YL OwtLt p�Uv�Qi�O �CqO�at

�Qm �P u�UL ���Hx
�H �Q�H
u��OwtLt xr�O��a �yOQ
 Q�m w h�Qo

Q�WOQ� OtLt ���� Q �j�vt
xWiQO ��QOtLt �yxwQo �x� Q�v

C��
�� Q �xOmWywSB ��tra
�QwW �xUrHu�rw� QO
���QW OH�w xSwQBlD �� �� ��
�kD �� u��t R�
CUQyi u�� R� xSwQBlD � OW Q�Qk w OWCki�wt
�� �tra 
�QwW R�v w �OwW �QH� s�kt CQwYx�
�OQm Cki�wt R�v x�t Qyt QO Qo�O 
�
�kD xU
��#% p�U QO �
�� Q 
�yxSwQBlD C�YNWt

"CU� Q� R KQWx�

s�kt �


x� �D����mQD �WQov �x�oWywSB ����QD x� RwQ
���xv�DU
 ��ys�mU� w �D��F� ��yOm

��OOa �Q�DU� ��QyRr� x�oWv�O �QP��v�w�O u�Qt�m
��a�wt ��Swrwtywm w ��r
xO�� ��y�SwrwB wD

�u�et�O �x��B swra x�oWv�O �u�� Qq�U xr�QmW
Local�global principle for the �nite�

ness of general local cohomology



xUU�wt s�v
h� QW �DavY x�oWv�O xO�R�v�yiY� �i�Yt
u�yiY� �aDvY x�oWv�O �OvQy�v�t� ��Q�ra

u�QyD x�oWv�O �mvQwB ��QOtLt
u�QyD x�oWv�O �tD�N q�r

h� QW �DavY x�oWv�O u�wRQ ��QOtLt
h� QW �DavY x�oWv�O �U��Q RwQy


u�QyD x�oWv�O h� QW O�OQ�D
u�QyD x�oWv�O �QwvOtLt ��DQt

TQOt C�
 QD x�oWv�O �tW�y Q�t�

xUU�wt s�v
h� QW �DavY x�oWv�O u��t�y�Q
� xrr�KwQ
�DWy
 O�yW x�oWv�O �Ovw�m �m�OtL� uS�


u�yiY� �DavY x�oWv�O �v�voWt�r�a�tU� u�UL�
h� QW �DavY x�oWv�O �Q�NDi� u�t��
h� QW �DavY x�oWv�O �v�t� O�t�
h� QW �DavY x�oWv�O �Q�ot�Qy
 uULt
h� QW �DavY x�oWv�O �D��
 uULt

u�tQm Qvy�
 O�yW x�oWv�O �v�tQm�DHL ToQv
h� QW �DavY x�oWv�O �a�Q xR��i
h� QW �DavY x�oWv�O ��iQ s� Qt
h� QW �DavY x�oWv�O u�oO�R��Q ��Q
h� QW �DavY x�oWv�O 
Q�R p�
�y
h� QW �DavY x�oWv�O u��U�trU �O�y
h� QW �DavY x�oWv�O �t�rU q�r
h� QW �DavY x�oWv�O �O�iUpo�Lr�Y ��Q�ra

u�tQm Qvy�
 O�yW x�oWv�O QwB��a O�Wyt
h� QW �DavY x�oWv�O �y�W�ra �QUm

R�wy� u�QtJ O�yW x�oWv�O O�
�hHvQw�e O�t�
h� QW �DavY x�oWv�O O�
�RwQ�i�LwDi ��DQt

u�yiY� x�oWv�O Ovw�� Qe�O�Qt Q�t�
h� QW �DavY x�oWv�O �w�v C�O�Uxt��i
h� QW �DavY x�oWv�O �R� Qu��OQw xt��i

��v�QvNU ��oDiy �Q�v�tU 
�x�Lqt �p��k �O�OaD
�OW Q�PoQ� ��#% p�U QO �WRwt� �xQwO w ��tra
�
�yC�r�ai VQ�Ro QO �yC�r�ai u�� �C���RH xm
�CU� xOt� xQ�tW u�ty QO #% �u�DUtR w R���B

�� yC� r� a i �C� � �RH R� �q	� ��Q � �

x� RwQ �OvOQm R�e� �Q OwN �xr�UwO �C�r�ai �xQwO
uULr�w���H�L u�UL w ��v�mQUwD x� RwQ ����QD
u �� �xQwO u� rw� 
�Q � �tra 
�QwW �u� oO � R oQ �

�Ov�xt�vQ�

�
�LQ� �x��Q� ��C��
�� Q �xOmWywSB ��#%�p�U QO
�Q �tra �C��U�Lt �RmQt �T�U��D �x�rw� �C�tOkt
w CQw�Wt �� p�U 
�yDv� QO RmQt u�� �OQm sy�Qi
CiQo pmW �D�wtUp�t�i RQt�Qi QDmO ��DUQB QU
�CWB �Q OwN �U�U��D w x�rw� �pL�Qt uwvm �sy w
�rYit �VQ�Ro XwYN u�� QO �OQ�Po�t QU

�CU� xOt� xQ�tW u�ty QO

�tra ��yQiU

w �yQ�v�tU QO xOmWywSB �u�kkLt R� Qiv Q�yJ
�xOmWywSB �OvOQmCmQW �rrtr�u�� 
�yTv�Qivm

�yx�oWv�O �u�kkLt R� Qiv � �u�� R�t R�v C��
�� Q

�CU� xOw� �yQwWm Qo�O

Cq�kt
�CLD �u�QoWywSB �xr�kt #� �O�OaD #% �p�U QO
�Cq H t QO xO m W ywS B 
� yx t� vQ � �V Ww B
R� �Ov�xO�UQ A�Jx� �� xDiQo VQ�PB �rrtr�u��
xDiQo VQ �P B #% p�U QO xr�kt �� O�Oa D u ��
xDWPo 
�yp�U QO xm O v�xOw � � Dq�kt x�k � w
�Ov�xO�UQ A�Jx� #% p�U QO w xDiQo VQ�PB


�yx�oWv�O �QDQ� �u�� wHWv�O ���eQD �Qw�vt x�
�xOmWywSB ��#% �p�U QO �VywSB �Qt� QO QwWm
�OH�w �u� � w H W v�O R� 
O�O a D x � C� �
� � Q
�C��
�� Q 
�QDmO w �U�vWQ�m ����kt QO ���QW
�CU� xOQ m CN�OQ B � r �YL D �x v � Rylt m
Q� R QO xv� Ryltm u�� �u�oOvvmCi�� QO �CUQyi

"O���t

On a model for noncommutative ge�

ometry�

w xR�Ov� �x� Q�v �u�QyD x�oWv�O ��t�HQi �wka�
��QUm �Oa� �� ��yxawtHt QO p�QoDv�

�h� QW �DavY x�oWv�O ��O�yQi ��QO�tL
�wQ ��yQwD�QB� R� M�v�� ��yQ�H ��Q�PBu�ov��t

�M�v�� ��y��i

�xir �wt �OQw
Q� �R�Q�W x�oWv�O ��v��rU ��QOtL�
�Q�ovQwO R� xO�iDU� �� �DU���Q�e �Ov��Qi ��DU��

��DWy� O�yW x�oWv�O ��v�LwQ�QiaH O�Ry�
���v�Ht ���NQ�e ��yQwD�QB� �x� Q�v QO �WywSB

� xDU��w w ����kv�

��yQ�DN�UQ�� QO �H��Dv �OR� x�oWv�O �R�
wO uS��
�CW�ov �u�yiY��DavY x�oWv�O ��t�Qy� O� Qi

�ut� wv x� xrm� QO ��a�wt

O�yW x�oWv�O w x�oWywSB ��D�wtUp�t�i RQt�Qi
�� �m�i�Qo �pOt �xv�oOvJ ��Q�PBl�miD ��DWy�

�h� Q�D �uwQ�w R� xO�iDU�

�
Q�PoQ� �� ��#% �p�U QO C��
�� Q �xOmWywSB
�V��Qo QO C��
�� Q 
�QDmO �xQwO �uwtR� u�twO
w �
OQwHq xw�m �xO�R�ra O�Ht ��
�� Q �j�vt
u�� QO p�YLD 
�Q� �Q �v�etroQwB�vULt s�QyW
QO wHWv�O �VQ�PB �xQwO u�rw� QO �CiQ�PB xQwO
O�RQi ��v�WwQi���k� ��DHt ���#�� xDWQ u��
�O vOw � xOW xDiQ �P B 
Q � vt �	 DQt w �QwxO �O
��DHt 
�Q D mO �x r�UQ �VQ�o v �Q� m CU� O�t�
�O��� u���B ��#% �p�U u���B QO �v�WwQi���k�

�Q�WOQ� OtLt QDmO �xOya x� xt�vQ�u�� �C� Q�Ot
�CU� �C��
�� Q �xOmWywSB �uw�at

�u�kkLt R� Qiv xU Q�� u�rw� 
�Q� ��#% p�U QO
xOmWywSB 
�QDmO CU&B �xt�vQ� QO QwWm �u�wH
x�t Qyt R� w O vOW s�ONDU� Ckws�t D �Qw�x �



�Q�PBp�QoDv� ��ypOt

�� ��HQ O�yW x�oW v�O ��v�N��iW xr�R� Ra
�u�tU� Q �x� Q�v

�x � Q� v �u�Qy D x�oW v�O ��OtLt�ra OwaUt
�Oa�� wO QO l� SwrwB wD ��yu�O�t

�x � Q� v ��QyR r� x�oW v�O �V� � rRe OwaUtQ�t�
�u�tU� Q

�r�tmD Cq�YLD RmQt ��yrr�KDi u�ULQ�t�
�u�tU� Q �x� Q�v �u�HvR

�u�tU� Q �x� Q�v ��QyRr� x�oWv�O ��v��w�m u�Qt�m

�h � QW �DavY x�oW v�O �Qw B�t � Qm O�Lw
�l� SwrwB wD ��yVwQ

�h � QW � D a vY x� o W v�O �pO v y m O t L t
�xO�J�B ��ysDU�U

�h � QW �Da vY x� oW v�O ��vWro �Oyt
��O��v� �l� R�i

�Q��mQ�t� �DavY x�oW v�O ��Jxe�Qt RwQy�
��tUqB �l� R�i

�l � R � i �u�Q y D x� oW v�O �jiWt ��QO�tL
��Q�v ���xDUy

�h � QW �Da vY x� oW v�O ��QwYvt ��Q
��U�vWu�y�m

�h� QW �DavY x�oWv�O ��QY�v dwQi ��Q
��U�vWu�y�m

s�ktQ�e ��

QO xar��t �R� Q�D x�oWv�O �xO�RQiaH �raOtLt
��r�DU� Qm w s�vt w �r�Dm �Qi ��yxm�W

�x a r� �t �R � Q � D x� oW v�O �Q�o DUQ ��Q � ra
�xO�J�B ��ysDU�U

�u� y iY� �D a vY x� oW v�O �O�RQ �W O tL�
�C�QP ��U�vWxO�OB

�C�� QWv QO �tra �xr�kt #� �#% p�U QO �
�OW xDiQ�PB �HQ�N �Q�Dat

�� yC� r� a i �C� � �RH R� �q	� ��Q � �
���� �p� U QO l � R � i �xO m W ywS B
x� o W ywS B �
w �x L i Y x � O � v�w D� t
�O�vm xaH�Qt �http���www�ipm�ac�ir�

s�kt �


��ypO t ��Q yR r� x� oW v�O ��O tLt� k� Q � t�
�Q�PBp�QoDv�

�l � R � i ��QyR r� x� oW v�O ��vUL r�w �� O�Ht
��O��v�

�x� Q�v �h� QW �DavY x�oWv�O �uqOQ� O�yQi
�u�tU� Q

�h� QW �DavY x�oWv�O ��aiQ� u�Or�s�UL
�u�tU� Q �x� Q�v

��tUqB �l� R�i �u�HvR x�oWv�O ��k�QW� uw��ty

�x� Q�v �TQOt C�� QD x�oWv�O �QwBv�t�� �ra
�u�tU� Q

�x� Q�v ����HQ O�yW x�oWv�O ��R�wQB MQy�W
�u�tU� Q

�u�HvR �r�tmD Cq�YLD RmQt ��tQN OtLt
�Q�PBp�QoDv� ��ypOt

�u�HvR �r�tmD Cq�YLD RmQt ��Ow�O uty�
�xO�J�B ��ysDU�U

CavY w sra x�oWv�O �Q��D�t�LQ ��QOtLt
�xO�J�B ��ysDU�U �u�Q��

�l� R�i �TQOt C�� QD x�oWv�O ��a�HW �ra
��O��v�

�l� R�i �TQOtC�� QD x�oWv�O ��a�HW xt��i
��O��v�

�u�HvR �r�tmD Cq�YLD RmQt ��Da� QW OtL�

�yCQi�Ut R� sa� ����� �p�U QO xOmWywSB
w �xOWA�J �Cq� k t �CUQ y i ��yu� t y � t w
�
w �xLiY x� O�v�wD�t ��y�v�QvNU w �yQ�v�tU
�http���www�ipm�ac�ir� x� o W ywS B

�O���tv xaH�Qt

l� R�i �xOmWywSB


O��v� 
�yVv�O x�oWywSB �l� R�i �xOmWywSB
QO �Q OwN ��WywS B �C� r� a i ��#% �p�U QO
�KQ� # w �rN�O ��WywS B �KQ� �� ��wJQ�J
�O�O xt�O� QoWywS B �� � � �HQ�N ��WywS B
�� �Q��Wv�O � �O�DU� � �yKQ� u�� �u�QoWywSB
�
wHWv�O �� w ��Ckws�tD �w	a �� Q��O�DU�

�OvOw� �QDmO
xOmWywSB 
�tUqB �l� R�i �
wHWv�O GvB �
�swO �M� Q�D QO w OvOW p�YLDr�dQ�i p�U u�� QO
�Qw	L �� u�W�� ��r�YLDr�dQ�i �sU�Qt x�t 
O
xU �OW Q�PoQ� x�oWywSB �uqw�wUt �Q��U w T��Q
QO C� w	a �� Qiv wO� uq�YLDr�dQ�i u�� R� Qiv
GQ�N QO �WywSB �KQ� �� Qivl� w �tra �C���y
xt�O� xOmWywSB �� OwN �
Q�mty x� �x�oWywSB R�

�OvyO�t
��oW�ty p�wQ j�� Q� �p�U pw� QO �
�Ca�U� x�vWQ�yJ 
�yRwQ QO ��twta 
Q�v�tU
w s�kt� u�kkLt �xty �CmQW �� ��% �D ��
C�k�kLD G��Dv u� QO xm OW p�mWD �s�ktQ�e
R�v �y�o �CiQo�t Q�Qk Q�v pO��D w EL� OQwt

�OW Q�RoQ� waOt 
�y�v�QvNU

�yRwQ QO �WywSB 
�yKQ� 
�yQ�v�tU �

�OW�t Q�PoQ� x�vWGvB w x�vWQ�yJ
�sQD�l� R�iwQDU� ��WRwt� �Tqm xQwOl� �
� R� O�Sv�t��m O�RQi QDmO �UwD ��y�oWv�O
�OW Q�PoQ� ��#% �x�t Q�D � �D ��## �uty�

x�t O�OQN �� �D �� �u�� p�U u�� QO �
�OW Q�PoQ� l� R�i �xQ�y� �Tv�Qivm u�tWW

�tUqB �l� R�i 
�QDmO �xQwO �� 
Q�mty
�Q� �
w OvOw� xOmWywSB �u�ty�t Qiv xU �T� QOD �� w

�yTv�Qivm QO CmQW 
�Q� �WywSB �QiU ��

�OW s�Hv� �tra 
�y
Q�mty w �rrtr�u��



�DavY x�oWv�O w x�oWywSB ��v�LwQ u�y�W
w xOu� t�UOwN ��yQ� DN�U x DUy �h � QW

��Q�v ��Swrw��
��DSP� 	� QU �r�D�H�O VR�OQB �

��Q�v �Swrw�� w xOvt�UOwN ��yQ�DN�U �

w �DU � Ry � sw ra �xOmW v�O �Qw B�r� v ��Q
��U�vWCiQat w�DN�vW �swra xDUy ��WN�v�wD
x �� B Q � u� � R VR�OQ B w Q� DN�U QO pqDN� �

��yv�� R �UQ�i R� �Oy�wW
��yQ�DiQ Q� Twtq�D �a�wt C�m� QLD QF� �
�
O�RyW ��QyU "
QHt �xOW xDiQoO�� �DmQL

QO TEA w TEP �Q W k � L�w v Vk v �
��mDU� u�UL "
QHt ����v�� CN�vW

O�Lw O�tL "
QHt ��DiQat x�HwD �Ca��	 �

x�oW v�O ���vi xOmW v�O �xO�Ru��v��rU O�tL
�Q� wYD w p�vo�U �VR�OQB xDUy �u�QyD

��yVwQ R� xO�iDU� �� �i�Qowt�t Q� w�YD R�r�v
 �
�uWwrwRQ

Warping QO xv�Wv ��kv Q�mOwN G�QNDU� �
xOv �� � OWQ �xm�W R� xO�iDU� � � MRI Q � w�Y D

�Neural Gas
R� �ynQ� wt OQwt QO �tm C�aq	� G�QNDU� �

�Confocal Microscopy Q� w�YD
�� OwOLt u�tR ��yp�vo�U x� Qwi R�i ���� R�� �

���Ya ��yxm�W R� xO�iDU�
R� xO�iDU� � � MRI Q � w�Y D xUOvy KqY� �

�yx�r C�aq	�

x�oWywSB �xv�N
�Dm

pmWDt �Qo�O xv�N��Dm Qy Ovv�t x�oWywSB �xv�N��Dm
"CU� Q� R 
�yOL�w R�

����vt �x�yD w �VQ�iU ���NDv� �
����vt �
Ov�xOQ w �U� wvCUQyi �

�
Q�wO� �C�� QWv �

��HQt w Cv�t� �

�xDNwU u�Q�t�� Q�t w nQt w

Q� w�YD ���mQD p�rLD �x�oWywSB ����wv uw��ty
���Ya xm�W R� xO�iDU� ��

�UOvyt �xOmWv�O �Q�wO�t� u��v�iQa T��a
�u�Q �� C a vY w s r a x� o W v�O �� m WR B
�� yx m � W� x vw o � w W
�� � Y a V v� ��Q

��xvwo� wW
���Ya

�UQQ� �GQm �t�W C�k�kLD RmQt ��Q�� u�Qyt
��Ya xm�W 
Uw D � vw � lQL D ��yh�	

��awvYt

�u�Q y D x� oW v�O ���v i xOmW v�O �Tmw r wQ�m
�rt lv��� �mv�� Q�t
 OvtWwy sDU�U p�rLD

��u�Q��

�Q��mQ�t� �DavY x�oWv�O �OQi �Qwie uUL
�SR Qw Dwt OvtWwy pQDvm w CN�U ��L�Q	

��r�a VRwt� w nvyQi w ���vY CQ�Rw�

�u�Q y D x� oW v�O ���v i xOmW v�O �Tmw r wQ�m
�t�yU CmQW C�R�yHD ��kDQ� �xwLv QO xQw�Wt
jQ � � t� yU C mQW� �u�Q y D ��x k � v t jQ �

�u�QyD 
�xk�vt

xaUwD �u�QyD x�oWv�O ���vi xOmWv�O �Tmwr wQ�m
C� Q�Ot C�aq	� w Q�t
 x��Q� OvtWwy sDU�U
CmQW� �u�QyD ��xk�vt jQ� �t�yU CmQW QO

�u�QyD 
�xk�vt jQ� �t�yU

�DavY x�oWv�O w x�oWywSB ��v�LwQ u�y�W
�sQo ��tUqB �R�Ux��W �h� QW

�DavY x�oWv�O w x�oWywSB ��v�LwQ u�y�W
�R � Qx t� vQ � p �� k �� yOQw � OQ � Q� m �h � QW
��yQt�rB �QDw�Bt�m �R�Ux��W QO �F�P�C�A��

G�DvDU� �DiQat CrRvt �x�oWywSB �O�Lw O�tL
�u���D u� QDy� T�U� Q�

�u� y iY� � D a vY x� o W v�O ��RQ � t RwQ y �
�O�kt ��yx�oDUO ��U�vWxO�OB

�u�yiY� �DavY x�oW v�O �Ck�kL QwYvt
�� yuwQO� y �� vw D B rx t � v w h� a� ��W� B�w

�u�ovU

��O��v� �l� R�i ��tD� 
SQv� u�tR�U �VQ� RwQ�i

�� rO� � D �C�Q F� �u�Qy D x�oW v�O �TQOt O�Ht
��ylQ�wm

�l� R�i �OvHQ�� x�oWv�O ��UwQo ��QOtLt
�C�QP

�l� R�i �u�Oty �x�oWv�O ��v�HvU�NQi uS��
��tUqB

�l� R�i ��DWy� O�yW �x�oWv�O ��QmW l���
��tUqB

�u�tU� Q �x� Q�v ��OtQU u�ULOtLt
Qt�rB w xO�J�B ��ysDU�U ��O�yDH� ��QOtLt

�u��DwQB w
�u�tU� Q �x� Q�v ��kwOY �Ov

��tUqB �l� R�i ��U��a u�UL
��tUqB �l� R�i �xwSB�t�mL u�UL

��tUqB l� R�i ��v�LwQ ��QOwtLt

OvtWwy ��ysDU�U �xOmWywSB

x�oWv�O ���vi xOmWv�O ��O���OtL��r�v O�Ht
s�D l� QO �Q�oO�� QO �Q�mty xar��t �u�QyD

�l�D�� Q xOQDUo

�u�Qy D x�oW v�O ���vi xOmW v�O ��Q�Wt O�Ry�
� � C� � Q OvtWwy � �� � Q �Ut Q�Ri�sQ v �L�Q	

��QwUvU C�aq	� ��mQD x� Q�v R� xO�iDU�

l� �Q�oQ�m� �x�oWywSB �V��DU ��QO�tL
��k� p�rLD w x� RHD QO �awvYt ��Ya xm�W



���#% p�U QO OwN �C� Qwt��t u� QDxDUHQ� w
R mQt ��w �xLiY �C�Q�W D v� w C�aq�� �R mQt
�s DU �U u �� QO �OQ m 
R�O v�x�Q w �L�Q� �Q
�x�o��B x� CvQDv�� �j� Q� R� hrDNt 
�yVN�
�C�aq�� w O vwW�t pYw C�aq�� ��w � Qt
�Q OwN 
�yC�r�ai w xOv�� 
�yxt�vQ� x� �w� Qt

�ysQi QO OwQw �ZLt x� �Ovvm�t OQ�w u� QO
QO Q� mOwN �Qw�x � C�aq�� �� D�aq�� �x�o �� B

�OwW�t xO�OV��tv �w �xLiY

CU� Q�w�O�t� C�Q�WD v� w C�aq�� �R mQt
x�oWywSB ��D�aq�� �sDU�U #� �p�U QO Ov�wD�
Ov�wD� CU� Q�w�O�t� C�Q�WDv� w C�aq�� �RmQt �Q
Qw�x� x�oWywSB ��D�aq�� �sDU�U #� �p�U QO
�j � Q� R� pY i Qy �u� �� B QO pYit w � DQt
u� oOv v�wN �x��r m R� �Ov m QWDvt Q� �N� �x � QW v
�OQwt QO OwN 
�yO�yvW�B w �yQ�v OQ�O �
�kD
�CUB �j� Q� R� �Q x�oWywSB ��w �xLiY w Q��N�
�uirD �� �zamani�ipm�ac�ir�l�vwQDmr�

�Ovv�UQ� 	q��x� ����  � �%�

�u�Dq 
�y
QU �OvDUt �x�o��B �
�u�Dq C�UU�wt �OvDUt �x�o��B �

��UQ�i 
�y��Dm �x�o��B �
��UQ�i ��aw
wt �OvDUt �x�o��B �

�C�v�mt�
�Q�O �dQt�U� xv�N��Dm �O�OHQ�Ri�sQv
xv�N��Dm ����vt x� �UQDUO �u�mt� �Pr w CU� �w
xv�N��Dm ��w �v�Wv �j� Q� R� �C�� QWv w �y��Dm�

�Q � �http���library�ipm�ac�ir�
QO u�� wHWv�O w u�O�DU� R� sa� �u�QoWywSB �x��rm

�CU� sy�Qi �QwWm R� GQ�N w pN�O

C�Q�WDv� w C�aq�� �RmQt

�C�Q� W D v� w C� aq�� �R mQ t ��#% p�U QO
�
Q tq e Q D mO �C � Q �O t �CL D �x� o W ywS B
�
R� Q�B 
�yxv�tR �LQ� �x��Q� �� ��y�WwQUN
u� QDtyt QO �OQm ��yt �Q RmQt ��D�aq�� �sDU�U

���Dm OrH ��� �� R� x v�N ��Dm �xawtHt
�#� w ��UQ�i ��� D m OrH � � ��N�u� Dq
x m �CU� xO t� s y�Q i 
Q�wO� �x � Q W v u�w v a
�WN � w 
Pe� m w � B�J �CQwYx � �� DO ta
sy �WN � w s r �iwQm�t �CQwYx � R � v u� R�

O�Oa D u�vJty �CU� l� vwQDmr� �CQwYx �
w �y�� D m �ptm t �C�aq�� �
w�L �CmU �O
�lU �O w w �O � w w CU� m �Q�w v 
OwOLt �O�Oa D
OQ�O OwHw xawtHt QO �CD�ROM� xOQWi
�
Q�v �l� R�i �C��
�� Q 
�yxv�tR QO ��DOta xm
x� xDU��w 
�yxv�tR w �xiUri �j�vt �QDw�Bt�m

�CU� �yv�
xO�iDU� �� �yOu�tR�U R�TB jwi ����vt �x��rm

�yx�o��B QO �dQt�U� xv�N��Dm ��t�H �Q�Ri�sQv R�

"Ov�xOW OQ�w p�P �KQWx� 
�xv�o �OH

��N�u�Dq 
�y��Dm �x�o��B �
�u�Dq C�aw
wt �OvDUt �x�o��B �

�u�Dq Q�y�Wt �OvDUt �x�o��B �

OwN 
�QDmO �xr�UQ �VQ�ov �p�L QO QwxO�O O�RQi w
�OvDUy

Oa� �xQwO x����
Qxi��� RwQy� QDmO �uOW xi�
� ��
�#� p�U
�OD�� R� C��
�� Q �xOmWywSB 
�QDmO R�
CU&B �xQwO �xt�vQ� �u�kkLt R� Qiv Q�yJ uwvm �sy
�OvvQ�Po�t xOmWywSB u�� QO �Q OwN 
�QDmO
�O�OaD R�v 
Q�H p�U QO OQ�O Q�v QO xOmWywSB
u�� 
�Q� Ckws�tD �CQwYx� �Q u�kkLt R� 
Qo�O

�OQ�PB� xt�vQ�


�yx�oWv�O QOVywSB �OQm� wQ R�C��tL �xt�O� QO
R�
O�OaD R�v p�Ut� xDWPo
�yp�U �Ovv�t x� �QwWm
����kt QO QwWm 
�yx�oWv�O �xDUHQ� �u�� wHWv�O

�D�k�kLD xSwQBlD Qiv # x� C��
�� Q �xOmWywSB
u�kkLt u�� ��t�U� �CU� xOQm ��a� s�kt Q�e
xOt� VN� u�ty 
�yDv� QO u�W�� 
�yxSwQB w

�CU�
O�aU QDmO w �tU��lt��U QDmO �s�kt �u�kkLt
�x�Qty x� x�oWywSB �s�kt �u�kkLt �u�wvax� 
Q�m �
xOmWywS B QO #� �p�U QO OwN �u� � wHW v�O
pw eWt � D� k � kL D 
�yC� r� aix � C� �
� � Q

�Ow�Ovy�wN

�u�wvax� �v�WwQi���k� ��DHt O�OQN �� �RwQ
�
�� Q �j�vt 
�QDmO �xQwO �p�YLDr�dQ�i u�rw�
xmv�� x� xHwD �� �OQm 	�iOC�kiwt �� OwN �xr�UQ R�
xQwO u�� QO O�OH 
wHWv�O xU xDWPo �p�U QO
u�� QO wHWv�O � Q
�L �p�L QO �OvOW xDiQ�PB

Q�vt�	DQt xm OvDUyp�YLD x� pweWt ��kt

C����� Q �xOmWywSB

p�U QO �Q OwN 
�yC�r�ai C��
�� Q �xOmWywSB
�CU� xOQm 
R� Qxt�vQ� �r�k u�OvJ QO ���#�

j�vt �xDUy
Q�H �p�U QO ��D�k�kLD��yxDUy
OwN �C�r�ai x� Q�WOQ� OtLt QDmO �C� Q�Ot x�
u�� �Q�mty RmQt �u�kkLt R� Qiv xU �OyO�t xt�O�

�Ow� Ovy�wN xDUy
xOmWywSB ��tra 
�QwW �s�kt ��yxSwQB lD
Qiv # �u��
�kDt u��t R� ��#� �p�U 
�OD�� QO
u�kkLt u�� �O� RoQ� �s�kt �xSwQBlD� �u�wvax� �Q
Qw	L x�oWywSB QO xDiy QO RwQ wO pk�OL
QO u�W��yxSwQB w O�Qi� u�� �s�v �CW�O Ovy�wN

�CU� xOt� VN� u�ty 
�yDv�
���#� p�U QO �s � k tQ � e �� yxSwQ Bl D




