
:DV�/HRQDUGR�D�³&RSHUQLFDQ´"

5LFKDUG�/�3RVV
8QLYHUVLW\�RI�$UL]RQD



/HRQDUGR�GD�9LQFL�

³,O�VROH�QR�VL�PRYH�´

³7KH�VXQ�GRHV�QRW�PRYH�´

a����



³7KH�VXQ�GRHV�QRW�PRYH�´

³D�EULOOLDQW�OHDS�GHFDGHV�DKHDG�RI�
&RSHUQLFXV��*DOLOHR��DQG�WKH�UHDOL]DWLRQ�WKDW�
WKH�VXQ�GRHV�QRW�UHYROYH�DURXQG�WKH�HDUWK"´

:DOWHU�,VDDFVRQ��Leonardo da Vinci��S�����



/HRQDUGR��/DVW�6XSSHU���������)UHVFR���6DQWD�0DULD�GHOOH�*UD]LH��0LODQ�



/HRQDUGR�
0RQD�/LVD������
RLO�RQ�FDQYDV
/RXYUH



/HRQDUGR�

0DGRQQD�DQG�&KLOG��
6W��$QQH�DQG�LQIDQW�
6W��-RKQ�������

&DUWRRQ

/RQGRQ�1DWLRQDO�
*DOOHU\�



/HRQDUGR��

0DGRQQD�DQG�FKLOG�ZLWK�
6W��$QQH��������

2LO�RQ�ZRRG�

/RXYUH



/HRQDUGR��

³9LWUXYLDQ�0DQ´�������

3HQ��EURZQ�LQN�DQG�
ZDWHUFRORU�RYHU�
PHWDOSRLQW RQ�SDSHU�

$FFDGHPLD��9HQLFH�





$QGUHD�GHO�9HUURFFKLR������������

� 6XFFHVVIXO�ZRUNVKRS�0HGLFL�SDWURQDJH�
� 0D\�KDYH�DSSUHQWLFHG�XQGHU�'RQDWHOOR��RU�)UD�
)LOLSSR�/LSSL�

� 6WXGHQWV�
/HRQDUGR�GD�9LQFL�����
'RPHQLFR�*KLUODQGDLR
)UDQFHVFR�%RWWLFLQL
3LHWUR�3HUXJLQR
/RUHQ]R�GL�&UHGL

%RWK�3DLQWLQJ�DQG�6FXOSWXUH�
3ULPDF\�RI�'UDZLQJ�



'UDZLQJV�DQG�6WXGLHV

� 3UHSDUDWRU\�6NHWFKHV��&DUWRRQV
� $UFKLWHFWXUH��$QDWRP\��$QLPDOV�
� ,GHD�VNHWFKHV��0HGLWDWLRQV��$OOHJRULHV
� (QJLQHHULQJ�6WXGLHV��2SWLFV��0DWKHPDWLFV�
� ,QYHQWLRQV��,OOXVWUDWLRQV�
� 6WXGLHV�IURP�/LIH�
� ³%UDLQVWRUPLQJ�´
� 3V\FKRORJLFDO�6HOI�$QDO\VLV�



'UDZLQJV�DQG�1RWHERRNV�

� 'HVFULEHG�YDULRXVO\�DV�QRWHERRNV��VNHWFKHV��
MRXUQDOV��GUDZLQJV��PDQXVFULSWV��

� 6FDWWHUHG��GLVDVVHPEOHG��UHDVVHPEOHG��ERXJKW��
VROG��ORVW��UHGLVFRYHUHG�

� (VWLPDWHG���3roduced between 20,000 to 28,000 
pages of notes and sketches spanning across 
50 different notebooks.  

� $ERXW�������SDJHV�VXUYLYH�



&ROOHFWLRQV�
� &RGH[�$WODQWLFXV��$PEURVLDQD��0LODQ���

��������������9ROXPHV���2UGHUHG�E\�
3RPSHR�/HRQL����������

� &RGH[�:LQGVRU�������������������

� &RGH[�$UXQGHO�������������%ULWLVK�/LEUDU\��
�����

� &RGH[�7ULYXO]LDQXV��6IRU]D�&DVWOH��0LODQ��
����������������



&ROOHFWLRQV��FRQW�

� &RGH[�)RUVWHU��������������9LFWRULD�DQG�$OEHUW���
�����

� 3DULV�0DQXVFULSWV��������������������

� &RGH[�0DGULG�����������������YROV��

� &RGH[�/HLFHVWHU��������������3ULYDWH�������
�$UPDQG�+DPPHU�%LOO�*DWHV�









7KH�+XPDQ�6F\WKH�



















0DUFDQWRQLR�GHOOD�7RUUH
� ����±����
� 3URIHVVRU�RI�$QDWRP\���8QLYHUVLW\�RI�3DYLD�DQG�
8QLYHUVLW\�RI�3DGXD�

� &ROODERUDWHG�ZLWK�/HRQDUGR�RQ�D�WUHDWLVH�RQ�
$QDWRP\���'HOOD�7RUUH�ZURWH�WKH�WH[WV�

� /HRQDUGR�PDGH�VRPH�����GUDZLQJV�IURP�
GLVVHFWLRQV�IRU�WKLV�ERRN�

� 'HOOD�7RUUH�GLHV�LQ��������/HRQDUGR�GURSV�WKH�
SURMHFW�







Leonardo injected molten wax into the brain of an ox to 
determine the shape of its internal cavities.













/HRQDUGR¶V�GHVLJQ���D�SURWR�KHOLFRSWHU�







� &RVWXPH�GHVLJQV�IRU�D�
WKHDWULFDO�HQWHUWDLQPHQW�
DW�FRXUW�



$OOHJRU\�RI�ERDW��GRJ��DQG�HDJOH�



&RUQHOLXV�
&RUQLSROLWDQXV��

�&KURQRJUDSKLD���

�����



/HRQDUGR¶V�TXHVWLRQV�

� ,V�WKH�(DUWK�FRYHUHG�PRUH�ZLWK�HDUWK�RU�ZDWHU"
� :KDW�LV�WKH�LQWHULRU�RI�WKH�(DUWK�OLNH"
� +RZ�WR�PHDVXUH�WKH�VL]H�RI�WKH�6XQ"
� +RZ�GR�\RX�JHW�IRVVLOV�RQ�PRXQWDLQ�WRSV"
� 'RHV�WKH�0RRQ�KDYH�RFHDQV"
� 'RHV�WKH�0RRQ�JLYH�RII�DQ\�OLJKW�RI�LWV�RZQ"



0DQXVFULSW�$��3DULV�









/HRQDUGR�GD�9LQFL
&RGH[�$WODQWLFXV����Y





&RGHV�/HLFHVWHU�
6KHHW��$��IROLR�\�



/HRQDUGR��&RGH[�/HLFHVWHU���$��IROLR��U�





$VWURQRPLFDO�)UDJPHQWV�

� ³7KH�HDUWK�LV�QRW�LQ�WKH�FHQWHU�RI�WKH�6XQ¶V�RUELW�
QRU�DW�WKH�FHQWHU�RI�WKH�XQLYHUVH��EXW�LQ�WKH�
FHQWHU�RI�LWV�FRPSDQLRQ�HOHPHQWV��DQG�XQLWHG�
ZLWK�WKHP���$QG�DQ\RQH�VWDQGLQJ�RQ�WKH�PRRQ��
ZKHQ�LW�DQG�WKH�VXQ�DUH�ERWK�EHQHDWK�XV��ZRXOG�
VHH�WKLV�RXU�HDUWK�DQG�WKH�HOHPHQW�RI�ZDWHU�XSRQ�
LW�MXVW�DV�ZH�VHH�WKH�PRRQ��DQG�WKH�HDUWK�ZRXOG�
OLJKW�LW�DV�LW�OLJKWV�XV�´���

�3DULV�0V�)����E�-�3�5LFKWHU�������



� ³/HW�WKH�HDUWK�WXUQ�RQ�ZKLFKHYHU�VLGH�LW�PD\��WKH�
VXUIDFH�RI�WKH�ZDWHUV�ZLOO�QHYHU�PRYH�IURP�LWV�
VSKHULFDO�IRUP��EXW�ZLOO�DOZD\V�UHPDLQ�
HTXLGLVWDQW�IURP�WKH�FHQWHU�RI�WKH�JOREH�´��
�3DULV�0V�)����E��1RWHERRNV�-�3�5LFKWHU�������



� ³,Q�P\�ERRN��,�SURSRVH�WR�VKRZ�KRZ�WKH�RFHDQV�DQG�
VHDV�PXVW��E\�PHDQV�RI�WKH�VXQ��PDNH�RXU�ZRUOG�VKLQH�
ZLWK�WKH�DSSHDUDQFH�RI�D�PRRQ��DQG�WR�WKH�UHPRWHU�
ZRUOGV�LW�ORRNV�OLNH�D�VWDU��DQG�WKLV�,�VKDOO�SURYH�´��

�3DULV�0V�)����E��-�3�5LFKWHU�������

� ³0HPR���7KDW�,�KDYH�ILUVW�WR�VKRZ�WKH�GLVWDQFH�RI�WKH�VXQ�
IURP�WKH�HDUWK��DQG�E\�PHDQV�RI�D�UD\�SDVVLQJ�WKURXJK�D�
VPDOO�KROH�LQWR�D�GDUN�FKDPEHU��GHWHFW�LWV�UHDO�VL]H��DQG�
EHVLGHV�WKLV��E\�PHDQV�RI�WKH�DTXHRXV�VSKHUH�FDOFXODWH�
WKH�VL]H�RI�WKH�JOREH�´��

�&RGH[�/HLFHVWHU��D��-�3�5LFKWHU�������



/HRQDUGR��&RGH[�/HLFHVWHU��6KHHW��$��IROLR��U�





)UDJPHQWV�

� �&RQVWUXFW�JODVVHV�WR�VHH�WKH�0RRQ�PDJQLILHG�³
�5LFKWHU�����

� ³7KDW�WKH�HDUWK�LV�D�VWDU�´

� ³7KH�6XQ�GRHV�QRW�PRYH�´



/HRQDUGR�GD�9LQFL��GUDZLQJ�����������
:LQGVRU�&DVWOH��5R\DO�&ROOHFWLRQ��5&,1�������Y�



5&,1�������Y�

� $URXQG������
� *HRPHWULFDO�VNHWFKHV�
� 0DWKHPDWLFDO�WUDQVIRUPDWLRQV�
� &URVV�VHFWLRQ�RI�D�EUDLQ�
� 0DOH�XULQDU\�WUDFW�
� 'RRGOHV�
� ³7KH�VXQ�GRHV�QRW�PRYH�´









0LUURU�,PDJH�RI�5&,1�������Y��





3RVVLEOH�,QIOXHQFHV�
� $ULVWDUFKXV�RI�6DPRV
� $QGUHDV�&DSHOODQXV
� -HDQ�%XULGDQ�
� 1LFKRODV�2UHVPH
� 1LFKRODV�RI�&XVD
� 7RVFDQHOOL�
� 3HXUEDFK
� 5HJLRPRQWDQXV
� &RSHUQLFXV



$ULVWDUFKXV�RI�6DPRV�����������%&�

� +HOLRFHQWULF�WKHRU\�
� 7UDQVPLWWHG�WKURXJK�&LFHUR��3OXWDUFK��
� 6RXUFH�LQ�$UFKLPHGHV�
� /HRQDUGR�VD\V�KH�PRGHOV�KLV�LQWHOOHFWXDO�
PHWKRG�DIWHU�$UFKLPHGHV��SK\VLFDO��
H[SHULPHQWDO��H[SHULHQWLDO��HWF�

� &RSHUQLFXV�PHQWLRQV�KLP�LQ�WKH�
Commentariolus�



0DUWLDQXV�&DSHOOD�
������ ����

� (DUO\��WK FHQWXU\�
1HRSODWRQLVW�

� ³2Q�WKH�0DUULDJH�RI�
3KLORORJ\�DQG�0HUFXU\´

� (QRUPRXVO\�LQIOXHQWLDO�
� 7KHRU\�RI���/LEHUDO�$UWV�



0DUWLDQXV�&DSHOOD¶V�³0DUULDJH�RI�
3KLORORJ\�DQG�0HUFXU\�´��a����

� 7KH�HLJKWK�ERRN�GHVFULEHV�D�PRGLILHG�
JHRFHQWULF�DVWURQRPLFDO PRGHO��LQ�ZKLFK�
WKH�(DUWK�LV�DW�UHVW�LQ�WKH�FHQWHU�RI�WKH�
XQLYHUVH�DQG�FLUFOHG�E\�WKH�PRRQ��WKH�VXQ��
WKUHH�SODQHWV�DQG�WKH�VWDUV�ZKLOH�0HUFXU\�
DQG�9HQXV�FLUFOH�WKH�6XQ�

� 7KLV�YLHZ�ZDV�VLQJOHG�RXW�IRU�SUDLVH�E\�
&RSHUQLFXV�LQ�%RRN���RI�WKH�Revolutions.



$ULVWRWOH�����������0DUWLDQXV�&DSHOOD�����������&RSHUQLFXV

,Q�9DOHQWLQ�1DERWK��Primarum de coelo et terra��������



1DERWK¶V��
UHSUHVHQWDWLRQ�RI�
0DUWLDQXV�&DSHOOD
V�
JHR�KHOLRFHQWULF�
DVWURQRPLFDO�PRGHO�
������



-HDQ�%XULGDQ�
�����������

� )UHQFK�SKLORVRSKHU���
� /RJLF�DQG�WKH�ZRUNV�RI�$ULVWRWOH�
� &RQWHVWHG�$ULVWRWHOLDQ�H[SODQDWLRQ�RI�
ERGLHV�LQ�FRQWLQXHG�PRWLRQ�

� &RQFHSW�RI�LPSHWXV���7UHQGLQJ�WRZDUGV�WKH�
PRGHUQ�FRQFHSW�RI�LQHUWLD��

� ³6RZHG�WKH�VHHGV�RI�WKH�&RSHUQLFDQ�
UHYROXWLRQ�´



1LFROH
2UHVPH



1LFROH�2UHVPH������������

� )UHQFK�SKLORVRSKHU��
� %LVKRS�RI�/LVLHX[���
� &RXQVHORU�WR�.LQJ�&KDUOHV�9�RI�)UDQFH�
� $VWURQRP\��WKHRORJ\��PDWKHPDWLFV�
� Livre du ciel et du monde�������
� 'LVFXVVHV�WKH�HYLGHQFH�IRU�DQG�DJDLQVW�
WKH�GDLO\�URWDWLRQ�RI�WKH�(DUWK�



1LFROH�2UHVPH

� +H�UHMHFWV�VHYHUDO�
DUJXPHQWV�DJDLQVW�
WKH�PRWLRQ�RI�WKH�
(DUWK��VKRZLQJ�WKHP�
WR�EH�LQYDOLG���6WLOO��
KH�FRQFOXGHV�WKDW�
KH�EHOLHYHV�LW�LV�WKH�
KHDYHQV�WKDW�PRYH�
DQG�QRW�WKH�(DUWK��





1LFKRODV�RI�&XVD

������ ����



1LFKRODV�RI�&XVD������������

6WXGLHG�WKH�OLEHUDO�DUWV�DW�+HLGHOEHUJ�������
6WXGLHG�FDQRQ�ODZ�DW�8QLYHUVLW\�RI�3DGXD�
&DQRQ�ODZ�H[SHUW�DW�FKXUFK�FRXQFLOV
$PEDVVDGRU�WR�&RQVWDQWLQRSOH������
&DUGLQDO������
&KULVWLDQ�1HRSODWRQLVW�SKLORVRSKHU�
5HIRUPHU�LQ�&KXUFK�DGPLQLVWUDWLRQ��
De docta ignorantia�������



1LFKRODV�RI�&XVD

� ,Q������KH�EHFDPH�LQWHUHVWHG�LQ�DVWURQRP\�DQG�
SXUFKDVHG�VL[WHHQ�ERRNV�RQ�DVWURQRP\��D�ZRRGHQ�
FHOHVWLDO�JOREH��D�FRSSHU�FHOHVWLDO�JOREH�DQG�YDULRXV�
DVWURQRPLFDO�LQVWUXPHQWV�LQFOXGLQJ�DQ�DVWURODEH��

� 7KDW�WKH�(DUWK�PLJKW�PRYH�DURXQG�WKH�6XQ��
� 7KDW�WKH�VWDUV�ZHUH�RWKHU�VXQV�DQG�WKDW�VSDFH�ZDV�
LQILQLWH��

� 7KDW�WKH�VWDUV�PLJKW�KDYH�RWKHU�ZRUOGV�RUELWLQJ�WKHP�
� 7KDW�WKRVH�ZRUOGV�PLJKW�EH�LQKDELWHG�E\�FUHDWXUHV�
VXLWDEOH�WR�WKRVH�ZRUOGV��



5HJLRPRQWDQXV

� *HUPDQ�5HQDLVVDQFH
� 0DWKHPDWLFLDQ��DVWURQRPHU�
� 7ULJRQRPHWULF�WDEOHV�IRU�DVWURORJ\�
� 'HVLJQHG�KLV�RZQ�DVWURORJLFDO�KRXVH�
V\VWHP�

� Algorithmus Demonstratus��D�ERRN�RQ�
DULWKPHWLF�DQG�DOJHEUD�

� 3XEOLVKHG�WKH�ILUVW�SULQWHG�DVWURQRPLFDO�
WH[WERRN��������



5HJLRPRQWDQXV������������

� 3HXHUEDFK�WDXJKW�5HJLRPRQWDQXV��
� 5HJLRPRQWDQXV�WDXJKW�'RPHQLFR�0DULD�1RYDUD�
GD�)HUUDUD�

� 'RPHQLFR�0DULD�1RYDUD�GD�)HUUDUD�WDXJKW�
&RSHUQLFXV�

� ,W�LV�UXPRUHG�WKDW�5HJLRPRQWDQXV�DUULYHG�DW�D�
WKHRU\�RI�KHOLRFHQWULVP�EHIRUH�KH�GLHG�

� :URWH�DERXW�DSSURYLQJO\�DERXW�$ULVWDUFKXV��DQG�
PHQWLRQHG�WKH�PRWLRQ�RI�WKH�(DUWK�LQ�D�OHWWHU�



/XFDV�3DFLROL������������

� )UDQFLVFDQ�IULDU�
� )LUVW�WR�SXEOLVK�DQ�DFFRXQW�RI�GRXEOH�HQWU\�
ERRNNHHSLQJ���³)DWKHU�RI�$FFRXQWLQJ�´

� /DWLQ�WUDQVODWLRQ�RI�(XFOLG¶V�Elements.
� 3ODJLDUL]HG�WKH�ZRUN�RI�3LHUR�GHOOD�
)UDQFHVFD�

� &ROODERUDWHG�ZLWK�/HRQDUGR�
� 7XWRUHG�$OEUHFKW�'XUHU�



/XFD�3DFLROL�WDXJKW�PDWKHPDWLFV�WR�/HRQDUGR�DQG�OLYHG�ZLWK�KLP�IURP�
�����WR��������&ROODERUDWRUV�XQWLO��������/HRQDUGR�GUHZ�WKH�LOOXVWUDWLRQV�
IRU�/XFD�3DFLROL¶V�³2Q�'LYLQH�3URSRUWLRQ�´������



-DFRSR�GH¶�%DUEDUL��/XFD�3DFLROL���������&DSRGLPRQWH��1DSOHV��



3DROR�GDO�3R]]R�7RVFDQHOOL�
���������

� )ORUHQFH��WKHQ�8QLYHUVLW\�RI�3DGXD�
� 0DWKHPDWLFLDQ
� $VWURQRPHU
� *HRJUDSKHU
� 2EVHUYDWLRQV�RI�&RPHWV�
� +XPDQLVW
� )ULHQG�RI�1LFKRODV�RI�&XVD�
� ,QIOXHQFH�RQ�&ROXPEXV�



7RVFDQHOOL

&RQVWUXFWHG�WKH�JQRPRQ�DW�WKH�)ORUHQFH�&DWKHGUDO�LQ������

2EVHUYDWLRQV�DQG�FDOFXODWLRQV�RI�WKH�RUELWV�RI�FRPHWV�RI����������������
RI�+DOOH\V�&RPHW�LQ������������������

7RVFDQHOOL�VHHPV�WR�KDYH�PDGH�WKH�3RUWXJXHVH�UHSHDWHG�SURSRVDOV�DV�
WR�WKH�SRVVLELOLW\�RI�D�ZHVWHUQ�URXWH��ZLWKRXW��KRZHYHU��EHLQJ�DEOH�WR�
FRQYLQFH�WKHP�RI�WKH�IHDVLELOLW\�RI�KLV�WKHRU\��

$OO�DVSHFWV�RI�WKH�&ROXPEXV�FRQQHFWLRQ�DUH�FRQWURYHUVLDO�DQG�
FRQWHVWHG�



/HRQDUGR¶V�FRQWDFWV�

� /LVW�RI�����ERRNV�LQ�KLV�OLEUDU\���
� 5HJLRPRQWDQXV¶�HSLWRPH�RI�3WROHP\¶V�
$OPDJHVW�

� 7RVFDQHOOL�
� )UDQFHVFR�GL�*LRUJLR�0DUWLQL�
� /XFD�3DFLROL�
� 0DUFDQWRQLR�GHOOD�7RUUH�
� 0DFKLDYHOOL�
� &RSHUQLFXV"



:KDW�DERXW�&RSHUQLFXV"
� �����6WXGLHG�LQ�%RORJQD�IRU���ò�\HDUV��
� $VWURQRPLFDO�REVHUYDWLRQV������
� �����RQH�\HDU�LQ�5RPH��OHFWXULQJ�RQ�
PDWKHPDWLFV�DQG�DVWURQRP\�

� �����8QLYHUVLW\�RI�3DGXD�
� �����'RFWRU�RI�&DQRQ�/DZ�IURP�8QLYHUVLW\�RI�
)HUUDUD�

� 6WXGLHV�PHGLFLQH�DW�3DGXD��LQFOXGLQJ�
GLVVHFWLRQV�

� /XFD�3DFLROL�ZDV�WHDFKLQJ�DW�WKH�8QLYHUVLW\�RI�
%RORJQD�DW�WKH�VDPH�WLPH�WKDW�&RSHUQLFXV�ZDV�D�
VWXGHQW�WKHUH�



The Commentariolus

� &RPSOHWH�GHVFULSWLRQ�RI�WKH�KHOLRFHQWULF�
V\VWHP�

� ,Q�PDQXVFULSW�IRUP�E\������
� 1RW�SXEOLVKHG���&LUFXODWHG�DPRQJ�IULHQGV�
DQG�FROOHDJXHV�

� ³$OO�WKH�VSKHUHV�UHYROYH�DERXW�WKH�VXQ�DV�
WKHLU�PLG�SRLQW�DQG�WKHUHIRUH�WKH�VXQ�LV�WKH�
FHQWHU�RI�WKH�XQLYHUVH�´



6XJJHVWLRQV�

� +HOLRFHQWULF�LGHDV�ZHUH�SUHVHQW�EHIRUH�WKH�
5HQDLVVDQFH�

� &RSHUQLFXV¶�LGHDV�ZHUH�LQ�FLUFXODWLRQ�ZHOO�EHIRUH�
WKH�SXEOLFDWLRQ�RI�WKH�Revolutions LQ������

� 1RW�QHFHVVDU\�WR�UHDG�RU�XQGHUVWDQG�WKH�
Revolutions WR�JUDVS�WKH�HVVHQWLDOV�RI�WKH�
KHOLRFHQWULF�V\VWHP�

� 1RW�UHJDUGHG�DV�KHUHWLFDO�E\�WKH�&KXUFK�



&RQFOXVLRQV�

� 1RW�HQRXJK�WR�FRQFOXGH�/HRQDUGR�ZDV�
³&RSHUQLFDQ�´

� /RWV�RI�PRGLILFDWLRQV�RI�$ULVWRWOH�3WROHP\�
LQ�WKH�DLU��DQG�DPRQJ�WKH�LQWHOOHFWXDOV�
/HRQDUGR�NQHZ�

� 0\VWLTXH�RI�/HRQDUGR�FDQ�OHDG�XV�DVWUD\�
� :H�QHHG�PRUH�WKDQ�WKH�FU\SWLF�VWDWHPHQW�
� �7KHRUHWLFDO�H[DPSOH�RI�(LQVWHLQ��



/HRQDUGR�

7KH�/DQGVGRZQH�
0DGRQQD�������

2LO�RQ�ZRRG�

3ULYDWH�&ROOHFWLRQ�





,I�/HRQDUGR�PHW�&RSHUQLFXV«

� 6XSSRVH�WKH���KDG�GLQQHU�ZLWK�VRPH�IULHQGV�DQG�
GLVFXVVHG�DVWURQRP\���:KR�LV�PRUH�OLNHO\�WR�
LQIOXHQFH�ZKRP"��/HRQDUGR�ZRXOG�KDYH�EHHQ�
ROGHU��&RSHUQLFXV�D�\RXQJ�VWXGHQW���

� &RSHUQLFXV�ZDV�³EHWWHU�HGXFDWHG´�LQ�DVWURQRP\�
� /HRQDUGR�ZDV�EROGHU��PRUH�ZLOOLQJ�WR�HQWHUWDLQ�
XQFRQYHQWLRQDO�LGHDV�

� /HRQDUGR�ZDV�DOUHDG\�IDPRXV�



Commentariolus

� ��0D\������0DWWKLDV�0LHFKRZ�UHFRUGHG�
WKH�SUHVHQFH�LQ�WKH�&UDFRZ�OLEUDU\�RI�D�
³VKRUW�WUHDWLVH�PDLQWDLQLQJ�WKDW�WKH�HDUWK�
PRYHV�DQG�WKH�VXQ�UHPDLQV�LQ�D�VWDWH�RI�
UHVW�´



�����3DSDO�%ULHILQJ�

� �����3RSH�&OHPHQW�9,,�UHTXHVWHG�D�EULHILQJ�RQ�
WKH�KHOLRFHQWULF�K\SRWKHVLV�

� 7KH�SDSDO�VHFUHWDU\��-RKDQQ�$OEUHFKW�
:LGPDQQVWHWWHU��JDYH�D�VHULHV�RI�OHFWXUHV�RQ�
&RSHUQLFXV¶�WKHRULHV�WR�3RSH�&OHPHQW�9,,�DQG�
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