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Python Types and Objects
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6RPH�SRLQWV�\RX�VKRXOG�QRWH�

7KLV�ERRN�FRYHUV�WKH�QHZ�VW\OH�REMHFWV��LQWURGXFHG�D�ORQJ�WLPH�DJR�LQ�3\WKRQ

������([DPSOHV�DUH�YDOLG�IRU�3\WKRQ�����DQG�DOO�WKH�ZD\�WR�3\WKRQ���[�

7KLV�ERRN�LV�QRW�IRU�DEVROXWH�EHJLQQHUV��,W�LV�IRU�SHRSOH�ZKR�DOUHDG\�NQRZ

3\WKRQ��HYHQ�D�OLWWOH�3\WKRQ��DQG�ZDQW�WR�NQRZ�PRUH�

7KLV�ERRN�SURYLGHV�D�EDFNJURXQG�HVVHQWLDO�IRU�JUDVSLQJ�QHZ�VW\OH�DWWULEXWH�

DFFHVV�DQG�RWKHU�PHFKDQLVPV��GHVFULSWRUV��SURSHUWLHV�DQG�WKH�OLNH���,I�\RX�DUH

LQWHUHVWHG�LQ�RQO\�DWWULEXWH�DFFHVV��\RX�FRXOG�JR�VWUDLJKW�WR�3\WKRQ�$WWULEXWHV�

DQG�0HWKRGV��DIWHU�YHULI\LQJ�WKDW�\RX�XQGHUVWDQG�WKH�6XPPDU\�RI�WKLV�ERRN�

+DSS\�S\WKRQHHULQJ�

&KDSWHU����%DVLF�&RQFHSWV

7KH�2EMHFW�:LWKLQ

6R�ZKDW�H[DFWO\�LV�D�3\WKRQ�REMHFW"�$Q�REMHFW�LV�DQ�D[LRP�LQ�RXU�V\VWHP���LW�LV�WKH

QRWLRQ�RI�VRPH�HQWLW\��:H�VWLOO�GHILQH�DQ�REMHFW�E\�VD\LQJ�LW�KDV�

,GHQWLW\��L�H��JLYHQ�WZR�QDPHV�ZH�FDQ�VD\�IRU�VXUH�LI�WKH\�UHIHU�WR�RQH�DQG�WKH

VDPH�REMHFW��RU�QRW��

$�YDOXH���ZKLFK�PD\�LQFOXGH�D�EXQFK�RI�DWWULEXWHV��L�H��ZH�FDQ�UHDFK�RWKHU

REMHFWV�WKURXJK�objectname.attributename��

$�W\SH���HYHU\�REMHFW�KDV�H[DFWO\�RQH�W\SH��)RU�LQVWDQFH��WKH�REMHFW�2�KDV�D�W\SH�

int�DQG�WKH�REMHFW�"joe"�KDV�D�W\SH�string�

2QH�RU�PRUH�EDVHV��1RW�DOO�REMHFWV�KDYH�EDVHV�EXW�VRPH�VSHFLDO�RQHV�GR��$

EDVH�LV�VLPLODU�WR�D�VXSHU�FODVV�RU�EDVH�FODVV�LQ�REMHFW�RULHQWHG�OLQJR�

,I�\RX�DUH�PRUH�RI�WKH�
,�OLNH�WR�NQRZ�KRZ�WKH�ELWV�DUH�ODLG�RXW
�W\SH�DV�RSSRVHG�WR�WKH


,�OLNH�WKH�PHWD�DEVWUDFW�LGHDV
�W\SH��LW�PLJKW�EH�XVHIXO�IRU�\RX�WR�NQRZ�WKDW�HDFK

REMHFW�DOVR�KDV�D�VSHFLILF�ORFDWLRQ�LQ�PDLQ�PHPRU\�WKDW�\RX�FDQ�ILQG�E\�FDOOLQJ�WKH� id()

IXQFWLRQ�

7KH�W\SH�DQG�EDVHV��LI�WKH\�H[LVW��DUH�LPSRUWDQW�EHFDXVH�WKH\�GHILQH�VSHFLDO

UHODWLRQVKLSV�DQ�REMHFW�KDV�ZLWK�RWKHU�REMHFWV��.HHS�LQ�PLQG�WKDW�WKH�W\SHV�DQG�EDVHV

RI�REMHFWV�MXVW�RWKHU�REMHFWV��7KLV�ZLOO�EH�UH�YLVLWHG�VRRQ�
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<RX�PLJKW�WKLQN�DQ�REMHFW�KDV�D�QDPH�EXW�WKH�QDPH�LV�QRW�UHDOO\�SDUW�RI�WKH�REMHFW�

7KH�QDPH�H[LVWV�RXWVLGH�RI�WKH�REMHFW�LQ�D�QDPHVSDFH��H�J��D�IXQFWLRQ�ORFDO�YDULDEOH�

RU�DV�DQ�DWWULEXWH�RI�DQRWKHU�REMHFW�

(YHQ�D�VLPSOH�REMHFW�VXFK�DV�WKH�QXPEHU�2�KDV�D�ORW�PRUH�WR�LW�WKDQ�PHHWV�WKH�H\H�

([DPSOH������([DPLQLQJ�DQ�LQWHJHU�REMHFW

>>> two = 2 
>>> type(two)
<type 'int'> 
>>> type(type(two))
<type 'type'> 
>>> type(two).__bases__
(<type 'object'>,) 
>>> dir(two) 
['__abs__', '__add__', '__and__', '__class__', '__cmp__', '__coerce__', 
 '__delattr__', '__div__', '__divmod__', '__doc__', '__float__',
 '__floordiv__', '__format__', '__getattribute__', '__getnewargs__',
 '__hash__', '__hex__', '__index__', '__init__', '__int__', '__invert__',
 '__long__', '__lshift__', '__mod__', '__mul__', '__neg__', '__new__',
 '__nonzero__', '__oct__', '__or__', '__pos__', '__pow__', '__radd__',
 '__rand__', '__rdiv__', '__rdivmod__', '__reduce__', '__reduce_ex__',
 '__repr__', '__rfloordiv__', '__rlshift__', '__rmod__', '__rmul__',
 '__ror__', '__rpow__', '__rrshift__', '__rshift__', '__rsub__',
 '__rtruediv__', '__rxor__', '__setattr__', '__sizeof__', '__str__',
 '__sub__', '__subclasshook__', '__truediv__', '__trunc__', '__xor__',
 'conjugate', 'denominator', 'imag', 'numerator', 'real']

+HUH�ZH�JLYH�DQ�LQWHJHU�WKH�QDPH�two�LQ�WKH�FXUUHQW�QDPHVSDFH�

7KH�W\SH�RI�WKLV�REMHFW�LV�<type 'int'>��7KLV�<type 'int'>�LV�DQRWKHU�REMHFW��ZKLFK�ZH

ZLOO�QRZ�H[SORUH��1RWH�WKDW�WKLV�REMHFW�LV�DOVR�FDOOHG�MXVW�int�DQG�<type 'int'>�LV�WKH

SULQWDEOH�UHSUHVHQWDWLRQ�

+PP���WKH�W\SH�RI�<type 'int'>�LV�DQ�REMHFW�FDOOHG�<type 'type'>�

$OVR��WKH�__bases__�DWWULEXWH�RI�<type 'int'>�LV�D�WXSOH�FRQWDLQLQJ�DQ�REMHFW�FDOOHG�<type 

'object'>��%HW�\RX�GLGQ
W�WKLQN�RI�FKHFNLQJ�WKH�__bases__�DWWULEXWH����

/HW
V�OLVW�DOO�WKH�DWWULEXWHV�SUHVHQW�RQ�WKLV�RULJLQDO�LQWHJHU�REMHFW���ZRZ�WKDW
V�D

ORW�

<RX�PLJKW�VD\��:KDW�GRHV�DOO�WKLV�PHDQ"��DQG�,�PLJKW�VD\��3DWLHQFH��)LUVW��OHW
V�JR

RYHU�WKH�ILUVW�UXOH��

5XOH��

(YHU\WKLQJ�LV�DQ�REMHFW
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7KH�EXLOW�LQ�int�LV�DQ�REMHFW��7KLV�GRHVQ
W�PHDQ�WKDW�MXVW�WKH�QXPEHUV�VXFK�DV� 2�DQG�77

DUH�REMHFWV��ZKLFK�WKH\�DUH��EXW�DOVR�WKDW�WKHUH�LV�DQRWKHU�REMHFW�FDOOHG� int�WKDW�LV�

VLWWLQJ�LQ�PHPRU\�ULJKW�EHVLGH�WKH�DFWXDO�LQWHJHUV��,Q�IDFW�DOO�LQWHJHU�REMHFWV�DUH

SRLQWLQJ�WR�int�XVLQJ�WKHLU�__class__�DWWULEXWH�VD\LQJ��WKDW�JX\�UHDOO\�NQRZV�PH���&DOOLQJ

type()�RQ�DQ�REMHFW�MXVW�UHWXUQV�WKH�YDOXH�RI�WKH�__class__�DWWULEXWH�

$Q\�FODVVHV�WKDW�ZH�GHILQH�DUH�REMHFWV��DQG�RI�FRXUVH��LQVWDQFHV�RI�WKRVH�FODVVHV�DUH

REMHFWV�DV�ZHOO��(YHQ�WKH�IXQFWLRQV�DQG�PHWKRGV�ZH�GHILQH�DUH�REMHFWV��<HW��DV�ZH

ZLOO�VHH��DOO�REMHFWV�DUH�QRW�HTXDO�

$�&OHDQ�6ODWH

:H�QRZ�EXLOG�WKH�3\WKRQ�REMHFW�V\VWHP�IURP�VFUDWFK��/HW�XV�EHJLQ�DW�WKH�EHJLQQLQJ��

ZLWK�D�FOHDQ�VODWH�

)LJXUH������$�&OHDQ�6ODWH

<RX�PLJKW�EH�ZRQGHULQJ�ZK\�D�FOHDQ�VODWH�KDV�WZR�JUH\�OLQHV�UXQQLQJ�YHUWLFDOO\

WKURXJK�LW��$OO�ZLOO�EH�UHYHDOHG�ZKHQ�\RX�DUH�UHDG\��)RU�QRZ�WKLV�ZLOO�KHOS�GLVWLQJXLVK�D

VODWH�IURP�DQRWKHU�ILJXUH��2Q�WKLV�FOHDQ�VODWH��ZH�ZLOO�JUDGXDOO\�SXW�GLIIHUHQW�REMHFWV�

DQG�GUDZ�YDULRXV�UHODWLRQVKLSV��WLOO�LW�LV�OHIW�ORRNLQJ�TXLWH�IXOO�

$W�WKLV�SRLQW��LW�KHOSV�LI�DQ\�SUHFRQFHLYHG�REMHFW�RULHQWHG�QRWLRQV�RI�FODVVHV�DQG
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REMHFWV�DUH�VHW�DVLGH��DQG�HYHU\WKLQJ�LV�SHUFHLYHG�LQ�WHUPV�RI�REMHFWV��RXU�REMHFWV��

DQG�UHODWLRQVKLSV�

5HODWLRQVKLSV

$V�ZH�LQWURGXFH�PDQ\�GLIIHUHQW�REMHFWV��ZH�XVH�WZR�NLQGV�RI�UHODWLRQVKLSV�WR�FRQQHFW�

7KHVH�DUH�WKH�VXEFODVV�VXSHUFODVV�UHODWLRQVKLS��D�N�D��VSHFLDOL]DWLRQ�RU�LQKHULWDQFH�

�PDQ�LV�DQ�DQLPDO���HWF���DQG�WKH�W\SH�LQVWDQFH�UHODWLRQVKLS��D�N�D�LQVWDQWLDWLRQ���-RH�

LV�D�PDQ���HWF����,I�\RX�DUH�IDPLOLDU�ZLWK�WKHVH�FRQFHSWV��DOO�LV�ZHOO�DQG�\RX�FDQ

SURFHHG��RWKHUZLVH�\RX�PLJKW�ZDQW�WR�WDNH�D�GHWRXU�WKURXJK�WKH�VHFWLRQ�FDOOHG

�2EMHFW�2ULHQWHG�5HODWLRQVKLSV��

&KDSWHU����%ULQJ�,Q�7KH�2EMHFWV

7KH�)LUVW�2EMHFWV

:H�H[DPLQH�WZR�REMHFWV��<type 'object'>�DQG�<type 'type'>�

([DPSOH������([DPLQLQJ�<type 'object'>�DQG�<type 'type'>

>>> object 
<type 'object'>
>>> type 
<type 'type'> 
>>> type(object) 
<type 'type'>
>>> object.__class__ 
<type 'type'>
>>> object.__bases__ 
()
>>> type.__class__ 
<type 'type'>
>>> type.__bases__ 
(<type 'object'>,)

7KH�QDPHV�RI�WKH�WZR�SULPLWLYH�REMHFWV�ZLWKLQ�3\WKRQ��(DUOLHU� type()�ZDV�

LQWURGXFHG�DV�D�ZD\�WR�ILQG�WKH�W\SH�RI�DQ�REMHFW��VSHFLILFDOO\��WKH� __class__

DWWULEXWH���,Q�UHDOLW\��LW�LV�ERWK���DQ�REMHFW�LWVHOI��DQG�D�ZD\�WR�JHW�WKH�W\SH�RI

DQRWKHU�REMHFW�

([SORULQJ�<type 'object'>��WKH�W\SH�RI�<type 'object'>�LV�<type 'type'>��:H�DOVR�XVH�WKH�

__class__�DWWULEXWH�DQG�YHULI\�LW�LV�WKH�VDPH�DV�FDOOLQJ�type()�
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([SORULQJ�<type 'type'>��LQWHUHVWLQJO\��WKH�W\SH�RI�<type 'type'>�LV�LWVHOI��7KH�__bases__

DWWULEXWH�SRLQWV�WR�<type 'object'>�

/HW
V�PDNH�XVH�RI�RXU�VODWH�DQG�GUDZ�ZKDW�ZH
YH�VHHQ�

)LJXUH������&KLFNHQ�DQG�(JJ

7KHVH�WZR�REMHFWV�DUH�SULPLWLYH�REMHFWV�LQ�3\WKRQ��:H�PLJKW�DV�ZHOO�KDYH�LQWURGXFHG

WKHP�RQH�DW�D�WLPH�EXW�WKDW�ZRXOG�OHDG�WR�WKH�FKLFNHQ�DQG�HJJ�SUREOHP���ZKLFK�WR

LQWURGXFH�ILUVW"�7KHVH�WZR�REMHFWV�DUH�LQWHUGHSHQGHQW���WKH\�FDQQRW�VWDQG�RQ�WKHLU

RZQ�VLQFH�WKH\�DUH�GHILQHG�LQ�WHUPV�RI�HDFK�RWKHU�

&RQWLQXLQJ�RXU�3\WKRQ�H[SHULPHQWDWLRQ�

([DPSOH������7KHUH
V�PRUH�WR�<type 'object'>�DQG�<type 'type'>

>>> isinstance(object, object) 
True
>>> isinstance(type, object) 
True

:KRD��:KDW�KDSSHQHG�KHUH"�7KLV�LV�MXVW� 'DVKHG�$UURZ�8S�5XOH�LQ�DFWLRQ��

6LQFH�<type 'type'>�LV�D�VXEFODVV�RI�<type 'object'>��LQVWDQFHV�RI�<type 'type'>�DUH�
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LQVWDQFHV�RI�<type 'object'>�DV�ZHOO�

$SSO\LQJ�ERWK�'DVKHG�$UURZ�8S�5XOH�DQG�'DVKHG�$UURZ�'RZQ�5XOH��ZH�FDQ�

HIIHFWLYHO\�UHYHUVH�WKH�GLUHFWLRQ�RI�WKH�GDVKHG�DUURZ��<HV��LW�LV�VWLOO�FRQVLVWHQW�

,I�WKH�DERYH�H[DPSOH�SURYHV�WRR�FRQIXVLQJ��LJQRUH�LW���LW�LV�QRW�PXFK�XVH�DQ\ZD\�

1RZ�IRU�D�QHZ�FRQFHSW���W\SH�REMHFWV��%RWK�WKH�REMHFWV�ZH�LQWURGXFHG�DUH�W\SH

REMHFWV��6R�ZKDW�GR�ZH�PHDQ�E\�W\SH�REMHFWV"�7\SH�REMHFWV�VKDUH�WKH�IROORZLQJ

WUDLWV�

7KH\�DUH�XVHG�WR�UHSUHVHQW�DEVWUDFW�GDWD�W\SHV�LQ�SURJUDPV��)RU�LQVWDQFH��RQH

�XVHU�GHILQHG��REMHFW�FDOOHG�User�PLJKW�UHSUHVHQW�DOO�XVHUV�LQ�D�V\VWHP��DQRWKHU

RQFH�FDOOHG�int�PLJKW�UHSUHVHQW�DOO�LQWHJHUV�

7KH\�FDQ�EH�VXEFODVVHG��7KLV�PHDQV�\RX�FDQ�FUHDWH�D�QHZ�REMHFW�WKDW�LV

VRPHZKDW�VLPLODU�WR�H[VLWLQJ�W\SH�REMHFWV��7KH�H[LVWLQJ�W\SH�REMHFWV�EHFRPH

EDVHV�IRU�WKH�QHZ�RQH�

7KH\�FDQ�EH�LQVWDQWLDWHG��7KLV�PHDQV�\RX�FDQ�FUHDWH�D�QHZ�REMHFW�WKDW�LV�DQ

LQVWDQFH�RI�WKH�H[LVWLQJ�W\SH�REMHFW��7KH�H[LVWLQJ�W\SH�REMHFW�EHFRPHV�WKH

__class__�IRU�WKH�QHZ�REMHFW�

7KH�W\SH�RI�DQ\�W\SH�REMHFW�LV�<type 'type'>�

7KH\�DUH�ORYLQJO\�FDOOHG�W\SHV�E\�VRPH�DQG�FODVVHV�E\�RWKHUV�

<HV�\RX�UHDG�WKDW�ULJKW��7\SHV�DQG�FODVVHV�DUH�UHDOO\�WKH�VDPH�LQ�3\WKRQ��GLVFODLPHU�

WKLV�GRHVQ
W�DSSO\�WR�ROG�VW\OH�FODVVHV�RU�SUH�����YHUVLRQV�RI�3\WKRQ��%DFN�WKHQ�W\SHV

DQG�FODVVHV�KDG�WKHLU�GLIIHUHQFHV�EXW�WKDW�ZDV�D�ORQJ�WLPH�DJR�DQG�WKH\�KDYH�VLQFH

UHFRQFLOHG�WKHLU�GLIIHUHQFHV�VR�OHW�E\JRQHV�EH�E\JRQHV��VKDOO�ZH"���1R�ZRQGHU�WKH

type()�IXQFWLRQ�DQG�WKH�__class__�DWWULEXWH�JHW�\RX�WKH�VDPH�WKLQJ�

7KH�WHUP�FODVV�ZDV�WUDGLWLRQDOO\�XVHG�WR�UHIHU�WR�D�FODVV�FUHDWHG�E\�WKH�class

VWDWHPHQW��%XLOW�LQ�W\SHV��VXFK�DV�int�DQG�string��DUH�QRW�XVXDOO\�UHIHUUHG�WR�DV�FODVVHV�

EXW�WKDW
V�PRUH�RI�D�FRQYHQWLRQ�WKLQJ�DQG�LQ�UHDOLW\�W\SHV�DQG�FODVVHV�DUH�H[DFWO\�WKH

VDPH�WKLQJ��,Q�IDFW��,�WKLQN�WKLV�LV�LPSRUWDQW�HQRXJK�WR�SXW�LQ�D�UXOH�

&ODVV�LV�7\SH�LV�&ODVV

7KH�WHUP�W\SH�LV�HTXLYDOHQW�WR�WKH�WHUP�FODVV�LQ�DOO�YHUVLRQ�RI�3\WKRQ�

! �����
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7\SHV�DQG��HU���IRU�ODFN�RI�D�EHWWHU�ZRUG��QRQ�W\SHV��XJK���DUH�ERWK�REMHFWV�EXW�RQO\

W\SHV�FDQ�KDYH�VXEFDVVHV��1RQ�W\SHV�DUH�FRQFUHWH�YDOXHV�VR�LW�GRHV�QRW�PDNH�VHQVH

IRU�DQRWKHU�REMHFW�EH�D�VXEFODVV��7ZR�JRRG�H[DPSOHV�RI�REMHFWV�WKDW�DUH�QRW�W\SHV

DUH�WKH�LQWHJHU�2�DQG�WKH�VWULQJ�"hello"��+PP���ZKDW�GRHV�LW�PHDQ�WR�EH�D�VXEFODVV�RI

2"

6WLOO�FRQIXVHG�DERXW�ZKDW�LV�D�W\SH�DQG�ZKDW�LV�QRW"�+HUH
V�D�KDQG\�UXOH�IRU�\RX�

7\SH�2U�1RQ�W\SH�7HVW�5XOH

,I�DQ�REMHFW�LV�DQ�LQVWDQFH�RI�<type 'type'>��WKHQ�LW�LV�D�W\SH��2WKHUZLVH��LW

LV�QRW�D�W\SH�

/RRNLQJ�EDFN��\RX�FDQ�YHULI\�WKDW�WKLV�LV�WUXH�IRU�DOO�REMHFWV�ZH�KDYH�FRPH�DFURVV�

LQFOXGLQJ�<type 'type'>�ZKLFK�LV�DQ�LQVWDQFH�RI�LWVHOI�

7R�VXPPDUL]H�

<type 'object'>�LV�DQ�LQVWDQFH�RI�<type 'type'>���

<type 'object'>�LV�D�VXEFODVV�RI�QR�REMHFW���

<type 'type'>�LV�DQ�LQVWDQFH�RI�LWVHOI���

<type 'type'>�LV�D�VXEFODVV�RI�<type 'object'>���

7KHUH�DUH�RQO\�WZR�NLQGV�RI�REMHFWV�LQ�3\WKRQ��WR�EH�XQDPELJXRXV�OHW
V�FDOO�

WKHVH�W\SHV�DQG�QRQ�W\SHV��1RQ�W\SHV�FRXOG�EH�FDOOHG�LQVWDQFHV��EXW�WKDW�WHUP

FRXOG�DOVR�UHIHU�WR�D�W\SH��VLQFH�D�W\SH�LV�DOZD\V�DQ�LQVWDQFH�RI�DQRWKHU�W\SH�

7\SHV�FRXOG�DOVR�EH�FDOOHG�FODVVHV��DQG�,�GR�FDOO�WKHP�FODVVHV�IURP�WLPH�WR

WLPH�

��

1RWH�WKDW�ZH�DUH�GUDZLQJ�DUURZV�RQ�RXU�VODWH�IRU�RQO\�WKH�GLUHFW�UHODWLRQVKLSV��QRW�WKH�

LPSOLHG�RQHV��L�H��RQO\�LI�RQH�REMHFW�LV�DQRWKHU
V�__class__��RU�LQ�WKH�RWKHU
V�__bases__���

7KLV�PDNH�HFRQRPLF�XVH�RI�WKH�VODWH�DQG�RXU�PHQWDO�FDSDFLW\�

0RUH�%XLOW�LQ�7\SHV

3\WKRQ�GRHV�QRW�VKLS�ZLWK�RQO\�WZR�REMHFWV��2K�QR��WKH�WZR�SULPLWLYHV�FRPH�ZLWK�D
ZKROH�JDQJ�RI�EXGGLHV�

)LJXUH������6RPH�%XLOW�LQ�7\SHV
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$�IHZ�EXLOW�LQ�W\SHV�DUH�VKRZQ�DERYH��DQG�H[DPLQHG�EHORZ�

([DPSOH������([DPLQLQJ�VRPH�EXLOW�LQ�W\SHV

>>> list 
<type 'list'>
>>> list.__class__  
<type 'type'>
>>> list.__bases__  
(<type 'object'>,)
>>> tuple.__class__, tuple.__bases__ 
(<type 'type'>, (<type 'object'>,))
>>> dict.__class__, dict.__bases__ 
(<type 'type'>, (<type 'object'>,))
>>>
>>> mylist = [1,2,3] 
>>> mylist.__class__ 
<type 'list'>

7KH�EXLOW�LQ�<type 'list'>�REMHFW�

,WV�W\SH�LV�<type 'type'>�

,W�KDV�RQH�EDVH��D�N�D��VXSHUFODVV���<type 'object'>�

'LWWR�IRU�<type 'tuple'>�DQG�<type 'dict'>�

7KLV�LV�KRZ�\RX�FUHDWH�DQ�LQVWDQFH�RI�<type 'list'>�
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7KH�W\SH�RI�D�OLVW�LV�<type 'list>��1R�VXUSULVHV�KHUH�

:KHQ�ZH�FUHDWH�D�WXSOH�RU�D�GLFWLRQDU\��WKH\�DUH�LQVWDQFHV�RI�WKH�UHVSHFWLYH�W\SHV�

6R�KRZ�FDQ�ZH�FUHDWH�DQ�LQVWDQFH�RI�mylist"�:H�FDQQRW��7KLV�LV�EHFDXVH� mylist�LV�D�

QRW�D�W\SH�

1HZ�2EMHFWV�E\�6XEFODVVLQJ

7KH�EXLOW�LQ�REMHFWV�DUH��ZHOO��EXLOW�LQWR�3\WKRQ��7KH\
UH�WKHUH�ZKHQ�ZH�VWDUW�3\WKRQ�

XVXDOO\�WKHUH�ZKHQ�ZH�ILQLVK��6R�KRZ�FDQ�ZH�FUHDWH�QHZ�REMHFWV"

1HZ�REMHFWV�FDQQRW�SRS�RXW�RI�WKLQ�DLU��7KH\�KDYH�WR�EH�EXLOW�XVLQJ�H[LVWLQJ�REMHFWV�

([DPSOH������&UHDWLQJ�QHZ�REMHFWV�E\�VXEFODVVLQJ

# In Python 2.x:
class C(object): 
    pass

# In Python 3.x, the explicit base class is not required, classes are
# automatically subclasses of object:
class C: 
    pass

class D(object):
    pass

class E(C, D): 
    pass

class MyList(list): 
    pass 

7KH�class�VWDWHPHQW�WHOOV�3\WKRQ�WR�FUHDWH�D�QHZ�W\SH�E\�VXEFODVVLQJ�DQ�H[LVWLQJ

W\SH�

'RQ
W�GR�WKLV�LQ�3\WKRQ���[�RU�\RX�ZLOO�HQG�XS�ZLWK�DQ�REMHFW�WKDW�LV�DQ�ROG�VW\OH

FODVV��HYHU\WKLQJ�\RX�UHDG�KHUH�ZLOO�EH�XVHOHVV�DQG�DOO�ZLOO�EH�ORVW�

0XOWLSOH�EDVHV�DUH�ILQH�WRR�

0RVW�EXLOW�LQ�W\SHV�FDQ�EH�VXEFODVVHG��EXW�QRW�DOO��

$IWHU�WKH�DERYH�H[DPSOH��C.__bases__�FRQWDLQV�<type 'object'>��DQG�MyList.__bases__�FRQWDLQV

<type 'list'>�

1HZ�2EMHFWV�E\�,QVWDQWLDWLQJ
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6XEFODVVLQJ�LV�RQO\�KDOI�WKH�VWRU\�

([DPSOH������&UHDWLQJ�QHZ�REMHFWV�E\�LQVWDQWLDWLQJ

obj = object() 

cobj = C() 

mylist = [1,2,3] 

7KH�FDOO�RSHUDWRU��()��FUHDWHV�D�QHZ�REMHFW�E\�LQVWDQWLDWLQJ�DQ�H[LVWLQJ�REMHFW�

7KH�H[LVWLQJ�REMHFW�PXVW�EH�D�W\SH��'HSHQGLQJ�RQ�WKH�W\SH��WKH�FDOO�RSHUDWRU

PLJKW�DFFHSW�DUJXPHQWV�

3\WKRQ�V\QWD[�FUHDWHV�QHZ�REMHFWV�IRU�VRPH�EXLOW�LQ�W\SHV��7KH�VTXDUH�EUDFNHWV

FUHDWH�DQ�LQVWDQFH�RI�<type 'list'>��D�QXPHULF�OLWHUDO�FUHDWHV�DQ�LQVWDQFH�RI�<type

'int'>�

$IWHU�WKH�DERYH�H[HUFLVH��RXU�VODWH�ORRNV�TXLWH�IXOO�

)LJXUH������8VHU�%XLOW�2EMHFWV

1RWH�WKDW�E\�MXVW�VXEFODVVLQJ�<type 'object'>��WKH�W\SH�C�DXWRPDWLFDOO\�LV�DQ�LQVWDQFH�RI�

<type 'type'>��7KLV�FDQ�EH�YHULILHG�E\�FKHFNLQJ�C.__class__��:K\�WKLV�KDSSHQV�LV�H[SODLQHG
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LQ�WKH�QH[W�VHFWLRQ�

,W
V�$OO�,QVWDQWLDWLRQ��5HDOO\

6RPH�TXHVWLRQV�DUH�SUREDEO\�SRSSLQJ�XS�LQ�\RXU�KHDG�DW�WKLV�SRLQW��2U�PD\EH�WKH\

DUHQ
W��EXW�,
OO�DQVZHU�WKHP�DQ\ZD\�

4� +RZ�GRHV�3\WKRQ�UHDOO\�FUHDWH�D�QHZ�REMHFW"

$� ,QWHUQDOO\��ZKHQ�3\WKRQ�FUHDWHV�D�QHZ�REMHFW��LW�DOZD\V�XVHV�D�W\SH�DQG�FUHDWHV

DQ�LQVWDQFH�RI�WKDW�REMHFW��6SHFLILFDOO\�LW�XVHV�WKH�__new__()�DQG�__init__()�PHWKRGV�RI�

WKH�W\SH��GLVFXVVLRQ�RI�WKRVH�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�ERRN���,Q�D�VHQVH��WKH

W\SH�VHUYHV�DV�D�IDFWRU\�WKDW�FDQ�FKXUQ�RXW�QHZ�REMHFWV��7KH�W\SH�RI�WKHVH

PDQXIDFWXUHG�REMHFWV�ZLOO�EH�WKH�W\SH�REMHFW�XVHG�WR�FUHDWH�WKHP��7KLV�LV�ZK\

HYHU\�REMHFW�KDV�D�W\SH�

4� :KHQ�XVLQJ�LQVWDQWLDWLRQ��,�VSHFLI\�WKH�W\SH��EXW�KRZ�GRHV�3\WKRQ�NQRZ�ZKLFK

W\SH�WR�XVH�ZKHQ�,�XVH�VXEFODVVLQJ"

$� ,W�ORRNV�DW�WKH�EDVH�FODVV�WKDW�\RX�VSHFLILHG��DQG�XVHV�LWV�W\SH�DV�WKH�W\SH�IRU�WKH

QHZ�REMHFW��,Q�WKH�H[DPSOH�([DPSOH�������&UHDWLQJ�QHZ�REMHFWV�E\�VXEFODVVLQJ����

<type 'type'>��WKH�W\SH�RI�<type 'object'>��WKH�VSHFLILHG�EDVH��LV�XVHG�DV�WKH�W\SH�REMHFW�

IRU�FUHDWLQJ�C�

$�OLWWOH�WKRXJKW�UHYHDOV�WKDW�XQGHU�PRVW�FLUFXPVWDQFHV��DQ\�VXEFODVVHV�RI�<type 

'object'>��DQG�WKHLU�VXEFODVVHV��DQG�VR�RQ��ZLOO�KDYH�<type 'type'>�DV�WKHLU�W\SH�

Advanced Material Ahead

Advanced discussion ahead, tread with caution, or jump straight to the next section.

4� &DQ�,�LQVWHDG�VSHFLI\�D�W\SH�REMHFW�WR�XVH"

$� <HV��2QH�RSWLRQ�LV�E\�XVLQJ�WKH�__metaclass__�FODVV�DWWULEXWH�DV�LQ�WKH�IROORZLQJ

H[DPSOH�

([DPSOH������6SHFLI\LQJ�D�W\SH�REMHFW�ZKLOH�XVLQJ�class�VWDWHPHQW

class MyCWithSpecialType(object):

    __metaclass__ = SpecialType

1RZ�3\WKRQ�ZLOO�FUHDWH�MyCWithSpecialType�E\�LQVWDQWLDWLQJ�SpecialType��DQG�QRW�<type 
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'type'>�

4� :RZ��&DQ�,�XVH�DQ\�W\SH�REMHFW�DV�WKH�BBPHWDFODVVBB"

$� 1R��,W�PXVW�EH�D�VXEFODVV�RI�WKH�W\SH�RI�WKH�EDVH�REMHFW��,Q�WKH�DERYH�H[DPSOH�

%DVH�RI�MyCWithSpecialType�LV�<type 'object'>�

7\SH�RI�<type 'object'>�LV�<type 'type'>�

7KHUHIRUH�SpecialType�PXVW�EH�D�VXEFODVV�RI�<type 'type'>�

,PSOHPHQWDWLRQ�RI�VRPHWKLQJ�OLNH�SpecialType�UHTXLUHV�VSHFLDO�FDUH�DQG�LV�RXW�RI

VFRSH�IRU�WKLV�ERRN�

4� :KDW�LI�,�KDYH�PXOWLSOH�EDVHV��DQG�GRQ
W�VSHFLI\�D� __metaclass__���ZKLFK�W\SH�REMHFW�

ZLOO�EH�XVHG"

$� *RRG�4XHVWLRQ��'HSHQGV�LI�3\WKRQ�FDQ�ILJXUH�RXW�ZKLFK�RQH�WR�XVH��,I�DOO�WKH

EDVHV�KDYH�WKH�VDPH�W\SH��IRU�H[DPSOH��WKHQ�WKDW�ZLOO�EH�XVHG��,I�WKH\�KDYH

GLIIHUHQW�W\SHV�WKDW�DUH�QRW�UHODWHG��WKHQ�3\WKRQ�FDQQRW�ILJXUH�RXW�ZKLFK�W\SH

REMHFW�WR�XVH��,Q�WKLV�FDVH�VSHFLI\LQJ�D�__metaclass__�LV�UHTXLUHG��DQG�WKLV

__metaclass__�PXVW�EH�D�VXEFODVV�RI�WKH�W\SH�RI�HDFK�EDVH�

4� :KHQ�VKRXOG�,�XVH�D�__metaclass__"

$� 1HYHU��DV�ORQJ�DV�\RX
UH�DVNLQJ�WKLV�TXHVWLRQ�DQ\ZD\���

&KDSWHU����:UDS�8S

7KH�3\WKRQ�2EMHFWV�0DS

:H�UHDOO\�HQGHG�XS�ZLWK�D�PDS�RI�GLIIHUHQW�NLQGV�RI�3\WKRQ�REMHFWV�LQ�WKH�ODVW

FKDSWHU�

)LJXUH������7KH�3\WKRQ�2EMHFWV�0DS
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+HUH�ZH�DOVR�XQUDYHO�WKH�P\VWHU\�RI�WKH�YHUWLFDO�JUH\�OLQHV��7KH\�MXVW�VHJUHJDWH

REMHFWV�LQWR�WKUHH�VSDFHV�EDVHG�RQ�ZKDW�WKH�FRPPRQ�PDQ�FDOOV�WKHP��� PHWDFODVVHV��

FODVVHV��RU�LQVWDQFHV�

9DULRXV�SHGDQWLF�REVHUYDWLRQV�RI�WKH�GLDJUDP�DERYH�

'DVKHG�OLQHV�FURVV�VSDFLDO�ERXQGDULHV��L�H��JR�IURP�REMHFW�WR�PHWD�REMHFW���2QO\�

H[FHSWLRQ�LV�<type 'type'>��ZKLFK�LV�JRRG��RWKHUZLVH�ZH�ZRXOG�QHHG�DQRWKHU�VSDFH�

WR�WKH�OHIW�RI�LW��DQG�DQRWKHU��DQG�DQRWKHU�����

��

6ROLG�OLQHV�GR�QRW�FURVV�VSDFH�ERXQGDULHV��$JDLQ��<type 'type'>��!�<type 'object'>�LV�

DQ�H[FHSWLRQ�

��

6ROLG�OLQHV�DUH�QRW�DOORZHG�LQ�WKH�ULJKWPRVW�VSDFH��7KHVH�REMHFWV�DUH�WRR

FRQFUHWH�WR�EH�VXEFODVVHG�

��

'DVKHG�OLQH�DUURZ�KHDGV�DUH�QRW�DOORZHG�ULJKWPRVW�VSDFH��7KHVH�REMHFWV�DUH

WRR�FRQFUHWH�WR�EH�LQVWDQWLDWHG�

��

/HIW�WZR�VSDFHV�FRQWDLQ�W\SHV��5LJKWPRVW�VSDFH�FRQWDLQV�QRQ�W\SHV���

,I�ZH�FUHDWHG�D�QHZ�REMHFW�E\�VXEFODVVLQJ�<type 'type'>�LW�ZRXOG�EH�LQ�WKH�OHIWPRVW

VSDFH��DQG�ZRXOG�DOVR�EH�ERWK�D�VXEFODVV�DQG�LQVWDQFH�RI� <type 'type'>�

��
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$OVR�QRWH�WKDW�<type 'type'>�LV�LQGHHG�D�W\SH�RI�DOO�W\SHV��DQG�<type 'object'>�D�VXSHUFODVV�RI�

DOO�W\SHV��H[FHSW�LWVHOI��

6XPPDU\

7R�VXPPDUL]H�DOO�WKDW�KDV�EHHQ�VDLG�

7KHUH�DUH�WZR�NLQGV�RI�REMHFWV�LQ�3\WKRQ�

7\SH�REMHFWV���FDQ�FUHDWH�LQVWDQFHV��FDQ�EH�VXEFODVVHG���

1RQ�W\SH�REMHFWV���FDQQRW�FUHDWH�LQVWDQFHV��FDQQRW�EH�VXEFODVVHG���

<type 'type'>�DQG�<type 'object'>�DUH�WZR�SULPLWLYH�REMHFWV�RI�WKH�V\VWHP�

objectname.__class__�H[LVWV�IRU�HYHU\�REMHFW�DQG�SRLQWV�WKH�W\SH�RI�WKH�REMHFW�

objectname.__bases__�H[LVWV�IRU�HYHU\�W\SH�REMHFW�DQG�SRLQWV�WKH�VXSHUFODVVHV�RI�WKH

REMHFW��,W�LV�HPSW\�RQO\�IRU�<type 'object'>��

7R�FUHDWH�D�QHZ�REMHFW�XVLQJ�VXEFODVVLQJ��ZH�XVH�WKH�class�VWDWHPHQW�DQG�

VSHFLI\�WKH�EDVHV��DQG��RSWLRQDOO\��WKH�W\SH��RI�WKH�QHZ�REMHFW��7KLV�DOZD\V

FUHDWHV�D�W\SH�REMHFW�

7R�FUHDWH�D�QHZ�REMHFW�XVLQJ�LQVWDQWLDWLRQ��ZH�XVH�WKH�FDOO�RSHUDWRU�� ()��RQ�WKH�

W\SH�REMHFW�ZH�ZDQW�WR�XVH��7KLV�PD\�FUHDWH�D�W\SH�RU�D�QRQ�W\SH�REMHFW�

GHSHQGLQJ�RQ�ZKLFK�W\SH�REMHFW�ZDV�XVHG�

6RPH�QRQ�W\SH�REMHFWV�FDQ�EH�FUHDWHG�XVLQJ�VSHFLDO�3\WKRQ�V\QWD[��)RU

H[DPSOH��[1, 2, 3]�FUHDWHV�DQ�LQVWDQFH�RI�<type 'list'>�

,QWHUQDOO\��3\WKRQ�DOZD\V�XVHV�D�W\SH�REMHFW�WR�FUHDWH�D�QHZ�REMHFW��7KH�QHZ

REMHFW�FUHDWHG�LV�DQ�LQVWDQFH�RI�WKH�W\SH�REMHFW�XVHG��3\WKRQ�GHWHUPLQHV�WKH

W\SH�REMHFW�IURP�D�class�VWDWHPHQW�E\�ORRNLQJ�DW�WKH�EDVHV�VSHFLILHG��DQG�ILQGLQJ

WKHLU�W\SHV�

issubclass(A,B)��WHVWLQJ�IRU�VXSHUFODVV�VXEFODVV�UHODWLRQVKLS��UHWXUQV�True�LII�

B�LV�LQ�A.__bases__��RU��

issubclass(Z,B)�LV�WUXH�IRU�DQ\�Z�LQ�A.__bases__���

isinstance(A,B)��WHVWLQJ�IRU�W\SH�LQVWDQFH�UHODWLRQVKLS��UHWXUQV�True�LII�
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B�LV�A.__class__��RU��

issubclass(A.__class__,B)�LV�WUXH���

6TXDVKHU�LV�UHDOO\�D�S\WKRQ���2ND\��WKDW�ZDVQ
W�PHQWLRQHG�EHIRUH��EXW�QRZ�\RX�

NQRZ��

0RUH�7\SHV�WR�3OD\�:LWK

7KH�IROORZLQJ�H[DPSOH�VKRZV�KRZ�WR�GLVFRYHU�DQG�H[SHULPHQW�ZLWK�EXLOW�LQ�W\SHV�

([DPSOH������0RUH�EXLOW�LQ�W\SHV

>>> import types 
>>> types.ListType is list 
True
>>> def f(): 
...     pass
...
>>> f.__class__ is types.FunctionType 
True
>>>
>>> class MyList(list): 
...     pass
...
>>> class MyFunction(types.FunctionType): 
...     pass
...
Traceback (most recent call last):
  File "<stdin>", line 1, in ?
TypeError: type 'function' is not an acceptable base type
>>> dir(types) 
['BooleanType', 'DictProxyType', 'DictType', ..]

7KH�types�PRGXOH�FRQWDLQV�PDQ\�EXLOW�LQ�W\SHV�

6RPH�ZHOO�NQRZQ�W\SHV�KDYH�DQRWKHU�QDPH�DV�ZHOO�

def�FUHDWHV�D�IXQFWLRQ�REMHFW�

7KH�W\SH�RI�D�IXQFWLRQ�REMHFW�LV� types.FunctionType

6RPH�EXLOW�LQ�W\SHV�FDQ�EH�VXEFODVVHG�

6RPH�FDQQRW�

0RUH�W\SHV�WKDQ�\RX�FDQ�VKDNH�D�VWLFN�DW�

:KDW
V�WKH�3RLQW��$Q\ZD\"
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6R�ZH�FDQ�FUHDWH�QHZ�REMHFWV�ZLWK�DQ\�UHODWLRQVKLS�ZH�FKRRVH��EXW�ZKDW�GRHV�LW�EX\

XV"

7KH�UHODWLRQVKLSV�EHWZHHQ�REMHFWV�GHWHUPLQH�KRZ�DWWULEXWH�DFFHVV�RQ�WKH�REMHFW

ZRUNV��)RU�H[DPSOH��ZKHQ�ZH�VD\�objectname.attributename��ZKLFK�REMHFW�GR�ZH�HQG�XS

ZLWK"�,W�DOO�GHSHQGV�RQ�objectname��LWV�W\SH��DQG�LWV�EDVHV��LI�WKH\�H[LVW��

$WWULEXWH�DFFHVV�PHFKDQLVPV�LQ�3\WKRQ�DUH�H[SODLQHG�LQ�WKH�VHFRQG�ERRN�RI�WKLV

VHULHV��3\WKRQ�$WWULEXWHV�DQG�0HWKRGV�

&ODVVLF�&ODVVHV

7KLV�LV�D�QRWH�DERXW�FODVVLF�FODVVHV�LQ�3\WKRQ��:H�FDQ�FUHDWH�FODVVHV�RI�WKH�ROG��SUH

�����NLQG�E\�XVLQJ�D�SODLQ�FODVV�VWDWHPHQW�

([DPSOH������([DPLQLQJ�FODVVLF�FODVVHV

>>> class ClassicClass: 
...     pass
...
>>> type(ClassicClass) 
<type 'classobj'>
>>> import types
>>> types.ClassType is type(ClassicClass) 
True
>>> types.ClassType.__class__ 
<type 'type'>
>>> types.ClassType.__bases__ 
(<type 'object'>,)

$�FODVV�VWDWHPHQW�VSHFLI\LQJ�QR�EDVHV�FUHDWHV�D�FODVVLF�FODVV�5HPHPEHU�WKDW

WR�FUHDWH�D�QHZ�VW\OH�FODVV�\RX�PXVW�VSHFLI\�object�DV�WKH�EDVH��DOWKRXJK�WKLV�LV�

QRW�UHTXLUHG�LQ�3\WKRQ�����VLQFH�QHZ�VW\OH�FODVVHV�DUH�WKH�GHIDXOW���6SHFLI\LQJ

RQO\�FODVVLF�FODVVHV�DV�EDVHV�DOVR�FUHDWHV�D�FODVVLF�FODVV��6SHFLI\LQJ�ERWK

FODVVLF�DQG�QHZ�VW\OH�FODVVHV�DV�EDVHV�FUHDWH�D�QHZ�VW\OH�FODVV�

,WV�W\SH�LV�DQ�REMHFW�ZH�KDYHQ
W�VHHQ�EHIRUH��LQ�WKLV�ERRN��

7KH�W\SH�RI�FODVVLF�FODVVHV�LV�DQ�REMHFW�FDOOHG� types.ClassType�

,W�ORRNV�DQG�VPHOOV�OLNH�MXVW�DQRWKHU�W\SH�REMHFW�

7KH�types.ClassType�REMHFW�LV�LQ�VRPH�ZD\V�DQ�DOWHUQDWLYH�<type 'type'>��,QVWDQFHV�RI�WKLV�

REMHFW��FODVVLF�FODVVHV��DUH�W\SHV�WKHPVHOYHV��7KH�UXOHV�RI�DWWULEXWH�DFFHVV�DUH

GLIIHUHQW�IRU�FODVVLF�FODVVHV�DQG�QHZ�VW\OH�FODVVHV��7KH� types.ClassType�REMHFW�H[LVWV�IRU�

EDFNZDUG�FRPSDWLELOLW\�DQG�PD\�QRW�H[LVW�LQ�IXWXUH�YHUVLRQV�RI�3\WKRQ��2WKHU�VHFWLRQV



Python Types and Objects http://www.cafepy.com/article/python_types_and_objects/...

19 of 22 11/25/11 10:14

RI�WKLV�ERRN�VKRXOG�QRW�EH�DSSOLHG�WR�FODVVLF�FODVVHV�

&RPPHQW�RQ�WKLV�ERRN�KHUH��GLVFXVVLRQ�SDJH��,�DSSUHFLDWH�IHHGEDFN�

7KDW
V�DOO��IRONV�

&KDSWHU����6WXII�<RX�6KRXOG�+DYH�/HDUQW�(OVHZKHUH

2EMHFW�2ULHQWHG�5HODWLRQVKLSV

Can Skim Section

This oddly placed section explains the type−instance and supertype−subtype
relationships, and can be safely skipped if the reader is already familiar with these OO
concepts. Skimming over the rules below might be useful though.

:KLOH�ZH�LQWURGXFH�PDQ\�GLIIHUHQW�REMHFWV��ZH�RQO\�XVH�WZR�NLQGV�RI�UHODWLRQVKLSV

�)LJXUH�������5HODWLRQVKLSV���

LV�D�NLQG�RI��VROLG�OLQH���.QRZQ�WR�WKH�22�IRONV�DV�VSHFLDOL]DWLRQ��WKLV

UHODWLRQVKLS�H[LVWV�EHWZHHQ�WZR�REMHFWV�ZKHQ�RQH��WKH�VXEFODVV��LV�D

VSHFLDOL]HG�YHUVLRQ�RI�WKH�RWKHU��WKH�VXSHUFODVV���$�VQDNH�LV�D�NLQG�RI�UHSWLOH��,W�

KDV�DOO�WKH�WUDLWV�RI�D�UHSWLOH�DQG�VRPH�VSHFLILF�WUDLWV�ZKLFK�LGHQWLI\�D�VQDNH�

7HUPV�XVHG��VXEFODVV�RI��VXSHUFODVV�RI�DQG�VXSHUFODVV�VXEFODVV�

LV�DQ�LQVWDQFH�RI��GDVKHG�OLQH���$OVR�NQRZQ�DV�LQVWDQWLDWLRQ��WKLV�UHODWLRQVKLS

H[LVWV�EHWZHHQ�WZR�REMHFWV�ZKHQ�RQH��WKH�LQVWDQFH��LV�D�FRQFUHWH�H[DPSOH�RI

ZKDW�WKH�RWKHU�VSHFLILHV��WKH�W\SH���,�KDYH�D�SHW�VQDNH�QDPHG�6TXDVKHU�

6TXDVKHU�LV�DQ�LQVWDQFH�RI�D�VQDNH�

7HUPV�XVHG��LQVWDQFH�RI��W\SH�RI��W\SH�LQVWDQFH�DQG�FODVV�LQVWDQFH�

1RWH�WKDW�LQ�SODLQ�(QJOLVK��WKH�WHUP�
LV�D
�LV�XVHG�IRU�ERWK�RI�WKH�DERYH�UHODWLRQVKLSV�

6TXDVKHU�LV�D�VQDNH�DQG�VQDNH�LV�D�UHSWLOH�DUH�ERWK�FRUUHFW��:H��KRZHYHU��XVH

VSHFLILF�WHUPV�IURP�DERYH�WR�DYRLG�DQ\�FRQIXVLRQ�

)LJXUH������5HODWLRQVKLSV
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:H�XVH�WKH�VROLG�OLQH�IRU�WKH�ILUVW�UHODWLRQVKLS�EHFDXVH�WKHVH�REMHFWV�DUH� FORVHU�WR�

HDFK�RWKHU�WKDQ�RQHV�UHODWHG�E\�WKH�VHFRQG��7R�LOOXVWUDWH���LI�RQH�LV�DVNHG�WR�OLVW

ZRUGV�VLPLODU�WR�
VQDNH
��RQH�LV�OLNHO\�WR�FRPH�XS�ZLWK�
UHSWLOH
��+RZHYHU��ZKHQ�DVNHG

WR�OLVW�ZRUGV�VLPLODU�WR�
6TXDVKHU
��RQH�LV�XQOLNHO\�WR�VD\�
VQDNH
�

,W�LV�XVHIXO�DW�WKLV�SRLQW�WR�QRWH�WKH�IROORZLQJ��LQGHSHQGHQW��SURSHUWLHV�RI�UHODWLRQVKLSV�

'DVKHG�$UURZ�8S�5XOH

,I�;�LV�DQ�LQVWDQFH�RI�$��DQG�$�LV�D�VXEFODVV�RI�%��WKHQ�;�LV�DQ

LQVWDQFH�RI�%�DV�ZHOO�

'DVKHG�$UURZ�'RZQ�5XOH

,I�%�LV�DQ�LQVWDQFH�RI�0��DQG�$�LV�D�VXEFODVV�RI�%��WKHQ�$�LV�DQ

LQVWDQFH�RI�0�DV�ZHOO�

,Q�RWKHU�ZRUGV��WKH�KHDG�HQG�RI�D�GDVKHG�DUURZ�FDQ�PRYH�XS�D�VROLG�DUURZ��DQG�WKH

WDLO�HQG�FDQ�PRYH�GRZQ��VKRZQ�DV��D�DQG��E�LQ�)LJXUH�������7UDQVLWLYLW\�RI

5HODWLRQVKLSV��UHVSHFWLYHO\���7KHVH�SURSHUWLHV�FDQ�EH�GLUHFWO\�GHULYHG�IURP�WKH

GHILQLWLRQ�RI�WKH�VXSHUFODVV�VXEFODVV�UHODWLRQVKLS�

)LJXUH������7UDQVLWLYLW\�RI�5HODWLRQVKLSV
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$SSO\LQJ�'DVKHG�$UURZ�8S�5XOH��ZH�FDQ�GHULYH�WKH�VHFRQG�VWDWHPHQW�IURP�WKH�ILUVW�

6TXDVKHU�LV�DQ�LQVWDQFH�RI�VQDNH��RU��WKH�W\SH�RI�6TXDVKHU�LV�VQDNH����

6TXDVKHU�LV�DQ�LQVWDQFH�RI�UHSWLOH��RU��WKH�W\SH�RI�6TXDVKHU�LV�UHSWLOH����

(DUOLHU�ZH�VDLG�WKDW�DQ�REMHFW�KDV�H[DFWO\�RQH�W\SH��6R�KRZ�GRHV�6TXDVKHU�KDYH

WZR"�1RWH�WKDW�DOWKRXJK�ERWK�VWDWHPHQWV�DUH�FRUUHFW��RQH�LV�PRUH�FRUUHFW��DQG�LQ�IDFW

VXEVXPHV�WKH�RWKHU���,Q�RWKHU�ZRUGV�

Squasher.__class__�LV�snake���,Q�3\WKRQ��WKH�__class__�DWWULEXWH�SRLQWV�WR�WKH�W\SH�RI�DQ

REMHFW��

%RWK�isinstance(Squasher, snake)�DQG�isinstance(Squasher, reptile)�DUH�WUXH�

$�VLPLODU�UXOHV�H[LVWV�IRU�WKH�VXSHUFODVV�VXEFODVV�UHODWLRQVKLS�

&RPELQH�6ROLG�$UURZV�5XOH

,I�$�LV�D�VXEFODVV�RI�%��DQG�%�LV�D�VXEFODVV�RI�&��WKHQ�$�LV�D�VXEFODVV

RI�&�DV�ZHOO�

$�VQDNH�LV�D�NLQG�RI�UHSWLOH��DQG�D�UHSWLOH�LV�D�NLQG�RI�DQLPDO��7KHUHIRUH�D�VQDNH�LV�D
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NLQG�RI�DQLPDO��2U��LQ�3\WKRQHVH�

snake.__bases__�LV�(reptile,)���7KH�__bases__�DWWULEXWH�SRLQWV�WR�D�WXSOH�FRQWDLQLQJ

VXSHUFODVVHV�RI�DQ�REMHFW��

%RWK�issubclass(snake, reptile)�DQG�issubclass(snake, animal)�DUH�WUXH�

1RWH�WKDW�LW�LV�SRVVLEOH�IRU�DQ�REMHFW�WR�KDYH�PRUH�WKDQ�RQH�EDVH�

5HODWHG�'RFXPHQWDWLRQ

>GHVFULQWUR@�8QLI\LQJ�W\SHV�DQG�FODVVHV�LQ�3\WKRQ������*XLGR�YDQ�5RVVXP��

>SHS����@�6XEFODVVLQJ�%XLOW�LQ�7\SHV��*XLGR�YDQ�5RVVXP��

&RORSKRQ

7KLV�ERRN�ZDV�ZULWWHQ�LQ�'RF%RRN�;0/��7KH�+70/�YHUVLRQ�ZDV�SURGXFHG�XVLQJ

'RF%RRN�;6/�VW\OHVKHHWV�DQG�xsltproc��7KH�3')�YHUVLRQ�ZDV�SURGXFHG�XVLQJ�htmldoc��

7KH�GLDJUDPV�ZHUH�GUDZQ�XVLQJ�2PQL*UDIIH�>�@��7KH�SURFHVV�ZDV�DXWRPDWHG�XVLQJ

3DYHU�>�@�

>�@�KWWS���ZZZ�RPQLJURXS�FRP�
>�@�KWWS���ZZZ�EOXHVN\RQPDUV�FRP�SURMHFWV�SDYHU�

Feedback

Comment on this book here: discussion page. I appreciate feedback!


