
�QDmO �xQwO uq�YLDr�dQ�i

x�oWywSB QO ���� Q j�vt
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� M� Q�D QO �w �CU� xOv�QPo u�yiY� �DavY x�oWv�O QO
�OW C����� Q �xOmWywSB R� ���� Q j�vt QO �QDmO �xHQO PN� x� jiwt

u�wva �� �Q OwN �QDmO �xr�UQ ���k� ��DHt

�Gentzen�style axiomatizations for basic logic�

�CU� xDWwv �h� QW �DavY x�oWv�O O�DU� �Q�WOQ� OtLt QDmO Q�v Q� R
�CU� u�yiY� �DavY x�oWv�O �tra C��y w�a uwvm � ���k� QDmO

QO �Q D mO �WRw t� �xQwO O vJ uw v m � D �O� � v � ��yV v�O x� oWywS B
CyH QO �yxQwO u �� �CU� xOQ m Q�R oQ � OwN hrDNt ��yxOmWywS B
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x�oWywSB �QDmO �xt�vQ� �CU� xOW Q�RoQ� ��r�tmD Cq�YLD ��yxQwO
�xQwO �yxv�tR u� QO QwWm ��yx�oWv�O xm OwW�t �QH� ���yxv�tR QO
u� �Q�RoQ� ��Q� �i�m C�v�mt� R� x�oWywSB �rw OvW�� xDW�Ov �QDmO
u�� �xQ�� QO �Q�t� �D�aq�� �w�L �xLiY u���B pwOH �OW�� Q�OQwNQ�

�CU�yxQwO
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Qo�Om� �� l�Uqm j�vt Oa�wk CLD �w�wt pwY� u�� xm �CU� xOW �v�
�OvyO�t �t x� xH�Dv u�wva x� �Q ���� Q �����k w xOW 	�mQD

OQm�tv lW l�Uqm j�vt Oa�wk OQwt QO �Um sDU�� uQk ��OD�� �D
�Ow � w�UQ� Oa�wk �Q�w��� � Q w Q Dpt�m CQwY 
k�w QO j�vt Oa�wk w
Oa�wk u�� ����� Q uwo �vwo ��yxiUri V��O�B w uQk u�� �wQW �� um�rw
�xiUri x� OkDat xm �y�QoDN�U �u��t u�� QO �OvDiQo Q�Qk O�OQD ZQat QO R�v
�OwHw ��iQY w �DN�UQ�e ��yC��F� Qo�O OvOw� C����� Q QO ���QoDN�U
Q�Dat �Q l�Uqm C����� Q �����k R� �Q��U� xH�Dv QO w OvDiQ�PB�tv �Q
CLY x� �q�k xm �Q ���� Q �����k ��vat �DL �yv� � �OvDUv�O�tv
��OvDN�U �mDt �Provability� �Q�PBC��F� x� �OW�t p� wLD �truth�
Q�vOQwt C����� Q uDN�U ��Q� pta QO �Q� R �Ow� Q�m ��OD�� xR�D u�� �rw
�Q C����� Q u�W��yxDio O����D ��Q� �yv� �OvOwt�B�t �Q R�QO �y�Q O��� OwN
w OW�� �DN�U �yC��F� �qw� xm ��xvwo x� �OvOQm�t �Ov�CQwY wv R� O���
�� w Ovvm C��F xQ�� wO �� OvOw� �U�U� w syt Q��U� xm �Q ������k ���v�F
QO sOk u�rw� w �OvyO x��Q� OwN O�OH C�� Q�v QO �Q �yv� nvUty ������k
�Ow� OW�� �yv� CUO Q�R�� Ov�wD� xm �k�vt x� l�Uqm j�vt Q��eD �x�Q u��
x� l�Uqm j�vt Q��eD �xv�tR QO VqD u�� R� �DtUk x� xr�UQ u�� QO
pmv�Qi�wrtQUD pwY� x� l�Uqm pmv�Qi�wrtQUD pwY� w �OwyW j�vt
�DWoR�� 
��wD �x� Q�v OQwt QO ��xr�kt R�v xt�O� QO w xOW xDN�OQB �OwyW
QO ��xDWQ OwN u�vJty w u�W�B G��Dv w j�vt �w�wt ��Q� �Q�R�� xm

�CU� xOt� �OwW�t �wULt j�vt

xO�R�ra O�Ht

x�oW v�O QO C���� � Q �xDWQ QO �Q OwN �U�vWQ�m �xQwO xO�R�ra O�Ht
xOv�QPo srat C�� QD x�oWv�O QO �Q OWQ� �U�vWQ�m �xQwO w h� QW �DavY
j�vt QO �QDmO �xHQO PN� x � jiwt �	�	���� M � Q� D QO �w �CU�
�� �Q OwN �QDmO �xr�UQ xO�R�ra O�Ht �OW C����� Q �xOmWywSB R� ���� Q

u�wva

�Algebraic analysis of basic propositional logic�

�CU� xDWwv �h� QW �DavY x�oWv�O O�DU� �Q�WOQ� OtLt QDmO Q�v Q� R
�C����� Q �xOmWywSB QO � �QDmO CUB �xQwO uOv�QPo R� TB xO�R�ra QDmO
C�r�ai pweWt u�QyD x�oWv�O QO �tra C��y w�a u�wva x� uwvm �sy

�CU�

�QDmO �xr�UQ �xO�mJ

��R�U�QwY Qw�vt x� �A� Visser� QU� w �Q �BPL �x��B ��xQ�Ro j�vt
�W� Ruitenburg�nQ�vD� wQ �Oa� xyOl� �OQm�iQat �Q�PBC��F� swyit
j�vt x� �Q u� ��k�vt ��yx���Q ��DN�U ��yQ��aD x� �O�kDv� �y�ov ��
uUDvo l�U x� �R�U�aw�wt pY� u�DUNv �O�O s�taD x��B �rwtLt
��y�oS� w ��Q�O Q�WOQ� x�oDUO �O�O s�Hv� Q�WOQ� OtLt �Q �Gentsen�
� oS � w � rw CU� K � QY �Q �P Bh � Qa D w ��rYi 	� mQ D �VQ � hPL
s�RrDU�� �xr�Uw x� u�� R VQDUo �� �Sasaki� �m �U�U �OQ�Ov �Q �rwtQiQ� R
OQm �iQat uUDvo l�U x� �aw�wt pY� x�oDUO l� �xv���QoOwyW
�CU� �rwtQiQ� R �oS� w ��Q�O w CU� BPL R� xv�Q�mx�i�Lt �a�UwD xm
x� �� �xv���QoOwyW s�RrDU�� �xr�Uw x� u�� R VQDUo �� �xr�UQ u�� QO
uUDvo l�U x� �aw�wt pY� x�oDUO l� ��l�Uqm s�RrDU�� �xr�Uw
�Q�oQ�m x� �� w xOW �iQat x��B ��xQ�Ro j�vt �xv�Q�mx�i�Lt ��y
�UwD ��Q�
�CU� xOW C��F x��B ��xQ�Ro j�vt ��Q� ����uwQO �x��k ��yx�oDUO u��
w ��xQ�Ro ��yj�vt ��Q� uUDvo l�U x� �aw�wt pY� x�oDUOl� �x��Q�
�xwqa x� �CU� xr�UQ u�� �xH�Dv u� QDsyt �u�� R VQDUo uwO� x��B ��rwtLt
x��B ��xQ�Ro j�vt x� xv���QoOwyW ��xQ�Ro j�vt R� Q�WOQ� �xtHQD ��Q� �v�Qm

�CU� xOW x��Q�

QwxO�O O�RQi

x�oWv�O QO �Q C����� Q OWQ� �U�vWQ�m w �U�vWQ�m �xQwO QwxO�O O�RQi
PN� x � jiwt �	������ M � Q� D QO �w �CU� xO v�QPo h � QW �DavY
QwxO�O O�RQi �OW C����� Q �xOmWywSB R� ���� Q j�vt QO �QDmO �xHQO

u�wva �� �Q OwN �QDmO �xr�UQ

�Generalization of some concepts and problems of

complexity theory in structures�

�CU� xDWwv �h� QW �DavY x�oWv�O O�DU� �Q�WOQ� OtLt QDmO Q�v Q� R
�CU� Q��mQ�t� �DavY x�oWv�O �tra C��y w�a uwvm � QwxO�O QDmO

�QDmO �xr�UQ �xO�mJ

��SwrwB wD �xUOvy �R�r�v� �Q�H u�wva x� �t xJv� �va� �l�Uqm C����� Q
�w�wt pwY� �x��B Q� �oty �s�U�vW�t ��� w �ypOt �x� Q�v ��yh�Qo �x� Q�v

�� ��	� Q�y
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T ��Q� xOvm ���DWoR�� w �Q�tW �rOt A O�vm ZQi u�vJty �Ov�Wv�t
�CU� OwOUt �D�tOkt ���yDv� VQDUo ��Q�O A x�ov� �OW��

�x�DQt ��x� Q�v T w �vDi��vCUO �r�v�OQ�m k O�vm ZQi �� �x��k

�OW�� u�mD �r�v�OQ�m � O�vm ZQi u�vJty �OW�� uwo�k �rOt �� pw�
�a�tDH� CQwY x� u�wD�t �Q �Keisler� QrU�m uwo�� ��ypOt x�ov�

�O�O V��tv �D�tOkt ���yDv� ��yVQDUo R� �Q�HvR R� 	
wr�t�

�Q�vt ��DQt

OyWt �UwOQi x�oWv�O QO �Q C����� Q �U�vWQ�m �xQwO �Q�vt ��DQt
M� Q�D QO �w �CU� xOv�QPo u�QyD x�oWv�O QO �Q OWQ� �U�vWQ�m �xQwO w
�xOmWywSB R� ���� Q j�vt QO �QDmO �xHQO PN� x� jiwt �	
����	�

u�wva �� �Q OwN �QDmO �xr�UQ �Q�vt ��DQt �OW C����� Q

�Closure properties and Kripke models for fragments

of Heyting arithmetic�

QO �� Qe �wv�r�� x�oWv�O O�DU� �qai xm ��Q�vt ��DHt QDmO Q�v Q� R
� �QDmO CUB �xQwO uOv�QPo R� TB �Q�vt QDmO �CU� xDWwv �CU�m� Qt�
x�oWv�O QO �tra C��y w�a u�wva x� uwvm � �C����� Q �xOmWywSB QO

�CU� Q�m pweWt �DWy� O�yW

�QDmO �xr�UQ �xO�mJ

��ypOt w h�a� �OwyW pw� �x�DQt ��y��UL �UQQ� x� xr�UQ u��
pY� Q� �vD�t �OwyW ��UL xm CU� xO�O u�Wv w xDN�OQB �yv� �mB� Qm
�Friedman� utO� Qi �xtHQD CLD �QwU uwO� ��ypwtQi �wQ �QkDU�
QU � w Oa�wk CL D u ��Q �� v � w CU� x DU � �ivt ��ypwtQi x � C�U v

�CU� xDU� R�v C�tOkt R� pqkDU� w �Visser�
�OwyW �x� Q�v H�T � ����UL CqtH R� T �xawtHt l� ��R� x�
T�� p�wtU �CU� �T pOt ��a�wt �va�� p�tQv�T �mB� Qm ��ypOt �xty
nv�D�y ��UL ��� xm CU� xOQm KQ�t �Q VUQB u�� ��Q�N� �S� Buss�
xO�O u�Wv xr�UQ u�� QO �xv �� CU� H Qorta OQ� QO �HA ��Heyting�
w �T i � H�T � Qo � �yvD w Qo � T i � range �H� �T Qy ��R� x� xm xOW
pt�W �HA R� ��x� Q�vQ� R I�y xm CU� xOW C��F xH�Dv u�� ltm x�
��ypwtQi �wQ �QkDU� Q� �vD�t �x� Q�vQ� R� i�� � R� QD�wk xm �HA OwN
XwYN QO �H��Dv �xwqa x� �CU�v H Qorta OQ� QO OW�� �HA R� ��
OOa u� QDlJwm pY� Q� �vD�t Q��v ��yx� Q�v w i�� w iop u�� ���DQ�
�yx� Q�v �mB� Qm ��ypOt R� xO�iDU� �� ��DOta jwi G��Dv �CU� xOW x��Q�

�OvDUy �ypOt u�� p�rLD Q� �vD�t w Ov�xOt� CUOx�

�QDmO �xr�UQ �xO�mJ

xOW �UQQ� �BPC �x��B ���xQ�Ro ��UL �Q�H �U�vW�vat �xr�UQ u�� QO
�w� Qt �Q�H Q�DN�U �OQm KQ�t ���� p�U QO Q�WOQ� OtLt �Q u� xm
��y�Dty �UQQ � x � xr�UQ �xOvU � w v �OQ�O s� v �Ba �x �� B Q�H �BPC x �
�xrtH R� w xDN�OQB BPC QO �Q�O�iw w �����vwQO ��rYi 	�mQD �Q�H
swyit �CU� ��xtert �oS� w ��Q�O �yBa �xty �xOQ xm CU� xOQm C��F
��Q�C�t�tD �x��k l� w xOWh� QaD �Q�H C�Lq�Y� 	ULQ� �Q�O�iw
xOvU� wv �CU� xOWC��F Q�O�iw ��yBa �xty �xOQ x�C�Uv Q�O�iw ��yx� Q�v
RQ�sy w ��xtert �oS� w ��Q�O �Q�O�iw ��yBa �xty �xOQ xm OyO�t u�Wv
�U�vW�vat �u�vJty �OvQ�O ����vwQO �oS� w xm CU� �Q�O�iw ��yx� Q�v ��
��UL w ��N BPC �qFt �BPC ��y
�UwD R� ��a� ��Q� �Q �Q�H
�xty �xOQ xm OyO�t u�Wv Qw� u�ty �Ovm�t �UQQ� �FPC ��QwY ���xQ�Ro
�OvQ�O ��xtert �oS� w ����DR���v ��QwY��yQ�H w ��N Q�O�iw �x��B ��yQ�H

QwB�vULt s�QyW

h� QW �DavY x�oWv�O QO �Q C����� Q �U�vWQ�m �xQwO QwB�vULt s�QyW
�w �CU� xOv�QPo TQOt C�� QD x�oWv�O QO �Q OWQ� �U�vWQ�m �xQwO w
R� ���� Q j�vt QO �QDmO �xHQO PN� x� jiwt �	�	������ M� Q�D QO
u�wva �� �Q OwN �QDmO �xr�UQ QwB�vULt s�QyW �OW C����� Q �xOmWywSB

�Elementary end extensions in model theory and set

theory�

xDWwv �uDov�W�w QO ���m� Qt� x�oWv�O O�DU� �C��va �ra QDmO Q�v Q� R
QO 
 �QDmO CUB �xQwO uOv�QPo p�L QO uwvm � QwB�vULt QDmO �CU�

�CU� �O��v� ��yVv�O x�oWywSB C����� Q �xOmWywSB

�QDmO �xr�UQ �xO�mJ

�CU� xOW C��F Q� R O�OH �����k �xr�UQ u�� QO
�� �D�tOkt ���yDv� VQDUo ��Q�O ZFC ��Q�tW pOt Qy �� �x��k

�CU� x�wNrO ��v���Bty Qy
�x�DQt ��x� Q�v T w �vDi��vCUO �r�v�OQ�m k O�vm ZQi �� �x��k

w �Q�tW �rOt A O�vm ZQi u�vJty �OQ�O uwo�k pOt xm OW� � pw�
Qy R� �D�tOkt ��yDv� VQDUo ��Q�O A x�ov� �OW�� T R� xOvm ���DWoR��

�CU� x�wNrO �v���Bty w x�DQt
�x�DQt ��x� Q�v T w �vDi��vCUO �r�v�OQ�m k O�vm ZQi �� �x��k

OwN QO �Q k R� ���B ��xawtHtQ� R xm CU� uwo�k �rOt ��Q�O xm OW�� pw�
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