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0.5. INSTALLING ON UBUNTU LINUX
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0.7. USING THE PYTHON SHELL
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CHAPTER 1. YOUR FIRST PYTHON PROGRAM

�� DonÕtburyyourburdenin saintlysilence.Youhavea problem?Great.Rejoice,divein, and investigate.��

Ñ Ven.HenepolaGunaratana
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1.2. DECLARING FUNCTIONS
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1.2.1. OPTIONAL AND NAMED ARGUMENTS
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1.5. EVERYTHING IS AN OBJECT

�%�G�<�:�L�>�R�H�N�F�B�L�L�>�=�B�M���%�C�N�L�M�L�:�B�=�M�A�:�M�,�R�M�A�H�G�?�N�G�<�M�B�H�G�L�A�:�O�>�:�M�M�K�B�;�N�M�>�L���:�G�=�M�A�:�M�M�A�H�L�>�:�M�M�K�B�;�N�M�>�L�:�K�>�:�O�:�B�E�:�;�E�>

�:�M�K�N�G�M�B�F�>��� �?�N�G�<�M�B�H�G���E�B�D�>�>�O�>�K�R�M�A�B�G�@�>�E�L�>�B�G�,�R�M�A�H�G���B�L�:�G�H�;�C�>�<�M�

�.�N�G�M�A�>�B�G�M�>�K�:�<�M�B�O�>�,�R�M�A�H�G�L�A�>�E�E�:�G�=�?�H�E�E�H�P�:�E�H�G�@��

������ �J�N�Q�P�S�U���I�V�N�B�O�T�J�[�F ��

������ �Q�S�J�O�U�	�I�V�N�B�O�T�J�[�F���B�Q�Q�S�P�Y�J�N�B�U�F�@�T�J�[�F�	������������5�S�V�F�
�
��

���������,�J�#

������ �Q�S�J�O�U�	�I�V�N�B�O�T�J�[�F���B�Q�Q�S�P�Y�J�N�B�U�F�@�T�J�[�F���@�@�E�P�D�@�@�
��

�$�P�O�W�F�S�U���B���G�J�M�F���T�J�[�F���U�P���I�V�N�B�O���S�F�B�E�B�C�M�F���G�P�S�N��

�,�F�Z�X�P�S�E���B�S�H�V�N�F�O�U�T��

�T�J�[�F���������G�J�M�F���T�J�[�F���J�O���C�Z�U�F�T

�B�@�L�J�M�P�C�Z�U�F�@�J�T�@���������@�C�Z�U�F�T���������J�G���5�S�V�F���	�E�F�G�B�V�M�U�
����V�T�F���N�V�M�U�J�Q�M�F�T���P�G����������

�J�G���'�B�M�T�F����V�T�F���N�V�M�U�J�Q�M�F�T���P�G����������

�3�F�U�V�S�O�T�����T�U�S�J�O�H

��� �0�A�>�?�B�K�L�M�E�B�G�>�B�F�I�H�K�M�L�M�A�>�I�V�N�B�O�T�J�[�F�I�K�H�@�K�:�F�:�L�: �F�H�=�N�E�>�[ �: �<�A�N�G�D�H�?�<�H�=�>�M�A�:�M�R�H�N�<�:�G�N�L�>�B�G�M�>�K�:�<�M�B�O�>�E�R��

�H�K�?�K�H�F�: �E�:�K�@�>�K�,�R�M�A�H�G�I�K�H�@�K�:�F��+�G�<�>�R�H�N�B�F�I�H�K�M�: �F�H�=�N�E�>���R�H�N�<�:�G�K�>�?�>�K�>�G�<�>�:�G�R�H�?�B�M�L�I�N�;�E�B�<�?�N�G�<�M�B�H�G�L��

�<�E�:�L�L�>�L���H�K�:�M�M�K�B�;�N�M�>�L��)�H�=�N�E�>�L�<�:�G�=�H�M�A�B�L�M�H�:�<�<�>�L�L�?�N�G�<�M�B�H�G�:�E�B�M�R�B�G�H�M�A�>�K�F�H�=�N�E�>�L���:�G�=�R�H�N�<�:�G�=�H�B�M�B�G�M�A�>

����



��

�,�R�M�A�H�G�B�G�M�>�K�:�<�M�B�O�>�L�A�>�E�E�M�H�H��0�A�B�L�B�L�:�G�B�F�I�H�K�M�:�G�M�<�H�G�<�>�I�M���:�G�=�R�H�N�^�E�E�L�>�>�: �E�H�M�F�H�K�>�H�?�B�M�M�A�K�H�N�@�A�H�N�M�M�A�B�L

�;�H�H�D�

��� �3�A�>�G�R�H�N�P�:�G�M�M�H�N�L�>�?�N�G�<�M�B�H�G�L�=�>�?�B�G�>�=�B�G�B�F�I�H�K�M�>�=�F�H�=�N�E�>�L���R�H�N�G�>�>�=�M�H�B�G�<�E�N�=�>�M�A�>�F�H�=�N�E�>�G�:�F�>��/�H

�R�H�N�<�:�G�^�M�C�N�L�M�L�:�R�B�Q�Q�S�P�Y�J�N�B�U�F�@�T�J�[�F�� �B�M�F�N�L�M�;�>�I�V�N�B�O�T�J�[�F���B�Q�Q�S�P�Y�J�N�B�U�F�@�T�J�[�F� �%�?�R�H�N�^�O�>�N�L�>�=�<�E�:�L�L�>�L�B�G

�&�:�O�:���M�A�B�L�L�A�H�N�E�=�?�>�>�E�O�:�@�N�>�E�R�?�:�F�B�E�B�:�K�

��� �%�G�L�M�>�:�=�H�?�<�:�E�E�B�G�@�M�A�>�?�N�G�<�M�B�H�G�:�L�R�H�N�P�H�N�E�=�>�Q�I�>�<�M�M�H���R�H�N�:�L�D�>�=�?�H�K�H�G�>�H�?�M�A�>�?�N�G�<�M�B�H�G�^�L�:�M�M�K�B�;�N�M�>�L��

�@�@�E�P�D�@�@�

�J�N�Q�P�S�U�B�G�,�R�M�A�H�G�B�L�E�B�D�>�S�F�R�V�J�S�F�B�G�,�>�K�E��+�G�<�>�R�H�N�J�N�Q�P�S�U�: �,�R�M�A�H�G�F�H�=�N�E�>���R�H�N

�:�<�<�>�L�L�B�M�L�?�N�G�<�M�B�H�G�L�P�B�M�A�N�P�E�V�M�F�� �G�V�O�D�U�J�P�O�� �H�G�<�>�R�H�N�S�F�R�V�J�S�F�: �,�>�K�E�F�H�=�N�E�>���R�H�N

�:�<�<�>�L�L�B�M�L�?�N�G�<�M�B�H�G�L�P�B�M�A�N�P�E�V�M�F���� �G�V�O�D�U�J�P�O�

1.5.1. WHATÕS AN OBJECT?

�!�O�>�K�R�M�A�B�G�@�B�G�,�R�M�A�H�G�B�L�:�G�H�;�C�>�<�M���:�G�=�>�O�>�K�R�M�A�B�G�@�<�:�G�A�:�O�>�:�M�M�K�B�;�N�M�>�L�:�G�=�F�>�M�A�H�=�L����E�E�?�N�G�<�M�B�H�G�L�A�:�O�>�: �;�N�B�E�M��

�B�G�:�M�M�K�B�;�N�M�>�@�@�E�P�D�@�@�� �P�A�B�<�A�K�>�M�N�K�G�L�M�A�>�E�P�D�T�U�S�J�O�H�=�>�?�B�G�>�=�B�G�M�A�>�?�N�G�<�M�B�H�G�^�L�L�H�N�K�<�>�<�H�=�>��0�A�>�T�Z�T�F�H�=�N�E�>�B�L

�:�G�H�;�C�>�<�M�P�A�B�<�A�A�:�L���:�F�H�G�@�H�M�A�>�K�M�A�B�G�@�L���:�G�:�M�M�K�B�;�N�M�>�<�:�E�E�>�=�Q�B�U�I� ���G�=�L�H�?�H�K�M�A�

�/�M�B�E�E���M�A�B�L�=�H�>�L�G�^�M�:�G�L�P�>�K�M�A�>�F�H�K�>�?�N�G�=�:�F�>�G�M�:�E�J�N�>�L�M�B�H�G���P�A�:�M�B�L�:�G�H�;�C�>�<�M��� �B�?�?�>�K�>�G�M�I�K�H�@�K�:�F�F�B�G�@�E�:�G�@�N�:�@�>�L

�=�>�?�B�G�>�\�H�;�C�>�<�M�]�B�G�=�B�?�?�>�K�>�G�M�P�:�R�L��%�G�L�H�F�>���B�M�F�>�:�G�L�M�A�:�Mall �H�;�C�>�<�M�Lmust�A�:�O�>�:�M�M�K�B�;�N�M�>�L�:�G�=�F�>�M�A�H�=�L���B�G

�H�M�A�>�K�L���B�M�F�>�:�G�L�M�A�:�M�:�E�E�H�;�C�>�<�M�L�:�K�>�L�N�;�<�E�:�L�L�:�;�E�>��%�G�,�R�M�A�H�G���M�A�>�=�>�?�B�G�B�M�B�H�G�B�L�E�H�H�L�>�K��/�H�F�>�H�;�C�>�<�M�L�A�:�O�>

�G�>�B�M�A�>�K�:�M�M�K�B�;�N�M�>�L�G�H�K�F�>�M�A�H�=�L��but theycould� �*�H�M�:�E�E�H�;�C�>�<�M�L�:�K�>�L�N�;�<�E�:�L�L�:�;�E�>����N�M�>�O�>�K�R�M�A�B�G�@�B�L�:�G�H�;�C�>�<�M�B�G

�M�A�>�L�>�G�L�>�M�A�:�M�B�M�<�:�G�;�>�:�L�L�B�@�G�>�=�M�H�: �O�:�K�B�:�;�E�>�H�K�I�:�L�L�>�=�:�L�:�G�:�K�@�N�F�>�G�M�M�H�: �?�N�G�<�M�B�H�G�

�5�H�N�F�:�R�A�:�O�>�A�>�:�K�=�M�A�>�M�>�K�F�\�?�B�K�L�M���<�E�:�L�L�H�;�C�>�<�M�]�B�G�H�M�A�>�K�I�K�H�@�K�:�F�F�B�G�@�<�H�G�M�>�Q�M�L��%�G�,�R�M�A�H�G���?�N�G�<�M�B�H�G�L�:�K�>

first-classobjects� �5�H�N�<�:�G�I�:�L�L�: �?�N�G�<�M�B�H�G�:�L�:�G�:�K�@�N�F�>�G�M�M�H�:�G�H�M�A�>�K�?�N�G�<�M�B�H�G��)�H�=�N�E�>�L�:�K�>first-classobjects�

�5�H�N�<�:�G�I�:�L�L�:�G�>�G�M�B�K�>�F�H�=�N�E�>�:�L�:�G�:�K�@�N�F�>�G�M�M�H�: �?�N�G�<�M�B�H�G����E�:�L�L�>�L�:�K�>�?�B�K�L�M���<�E�:�L�L�H�;�C�>�<�M�L���:�G�=�B�G�=�B�O�B�=�N�:�E

�B�G�L�M�:�G�<�>�L�H�?�: �<�E�:�L�L�:�K�>�:�E�L�H�?�B�K�L�M���<�E�:�L�L�H�;�C�>�<�M�L�

�0�A�B�L�B�L�B�F�I�H�K�M�:�G�M���L�H�%�^�F�@�H�B�G�@�M�H�K�>�I�>�:�M�B�M�B�G�<�:�L�>�R�H�N�F�B�L�L�>�=�B�M�M�A�>�?�B�K�L�M�?�>�P�M�B�F�>�L��everythingin Pythonis an

object� �/�M�K�B�G�@�L�:�K�>�H�;�C�>�<�M�L��(�B�L�M�L�:�K�>�H�;�C�>�<�M�L��"�N�G�<�M�B�H�G�L�:�K�>�H�;�C�>�<�M�L����E�:�L�L�>�L�:�K�>�H�;�C�>�<�M�L����E�:�L�L�B�G�L�M�:�G�<�>�L�:�K�>

�H�;�C�>�<�M�L��!�O�>�G�F�H�=�N�E�>�L�:�K�>�H�;�C�>�<�M�L�

����



��
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1.7. EXCEPTIONS
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1.8. UNBOUND VARIABLES

�0�:�D�>�:�G�H�M�A�>�K�E�H�H�D�:�M�M�A�B�L�E�B�G�>�H�?�<�H�=�>�?�K�H�F�M�A�>�B�Q�Q�S�P�Y�J�N�B�U�F�@�T�J�[�F�	�
�?�N�G�<�M�B�H�G��

�N�V�M�U�J�Q�M�F�����������������J�G���B�@�L�J�M�P�C�Z�U�F�@�J�T�@���������@�C�Z�U�F�T���F�M�T�F����������

�5�H�N�G�>�O�>�K�=�>�<�E�:�K�>�M�A�>�O�:�K�B�:�;�E�>�N�V�M�U�J�Q�M�F�� �R�H�N�C�N�L�M�:�L�L�B�@�G�: �O�:�E�N�>�M�H�B�M��0�A�:�M�^�L�+�'�� �;�>�<�:�N�L�>�,�R�M�A�H�G�E�>�M�L�R�H�N

�=�H�M�A�:�M��3�A�:�M�,�R�M�A�H�G�P�B�E�Enot �E�>�M�R�H�N�=�H�B�L�K�>�?�>�K�>�G�<�>�: �O�:�K�B�:�;�E�>�M�A�:�M�A�:�L�G�>�O�>�K�;�>�>�G�:�L�L�B�@�G�>�=�: �O�:�E�N�>��0�K�R�B�G�@

�M�H�=�H�L�H�P�B�E�E�K�:�B�L�>�: �/�B�N�F�&�S�S�P�S�>�Q�<�>�I�M�B�H�G�

������ �Y

�5�S�B�D�F�C�B�D�L���	�N�P�T�U���S�F�D�F�O�U���D�B�M�M���M�B�T�U�
��

�'�J�M�F�������T�U�E�J�O��������M�J�O�F��������J�O�����N�P�E�V�M�F��

�/�B�N�F�&�S�S�P�S�����O�B�N�F�����Y�����J�T���O�P�U���E�F�G�J�O�F�E

������ �Y��������

������ �Y

��

�5�H�N�P�B�E�E�M�A�:�G�D�,�R�M�A�H�G�?�H�K�M�A�B�L�H�G�>�=�:�R�

����



��

1.9. EVERYTHING IS CASE-SENSITIVE
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CHAPTER 2. NATIVE DATATYPES

�� Wonderis the foundationof all philosophy,inquiryits progress,ignoranceits end.��

Ñ Michelde Montaigne
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You can use

virtually

any

expression

in a boolean

context.
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2.4. LISTS
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2.4.1. CREATING A LIST
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2.4.2. SLICING A LIST
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��

������ �B�@�M�J�T�U
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��� �5�H�N�<�:�G�:�E�L�H�K�>�F�H�O�>�:�G�B�M�>�F�?�K�H�F�: �E�B�L�M�P�B�M�A�M�A�>�S�F�N�P�W�F�	�
�F�>�M�A�H�=��0�A�>�S�F�N�P�W�F�	�
�F�>�M�A�H�=�M�:�D�>�L�: value
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2.4.6. REMOVING ITEMS FROM A LIST: BONUS ROUND
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� �0�A�>�Q�P�Q�	�
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�;�N�M�P�B�M�A�: �M�P�B�L�M�
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������ �B�@�M�J�T�U
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�,�>�K�E�A�:�L�:�G�H�M�A�>�K�?�N�G�<�M�B�H�G���T�I�J�G�U�	�
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Empty lists

are false; all

other lists

are true.

2.4.7. LISTS IN A BOOLEAN CONTEXT
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2.5. TUPLES
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�F�>�M�A�H�=�L�E�B�D�>�B�Q�Q�F�O�E�	�
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2.5.1. TUPLES IN A BOOLEAN CONTEXT
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2.5.2. ASSIGNING MULTIPLE VALUES AT ONCE
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2.6. SETS
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2.7. DICTIONARIES
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are false; all

other
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are true.
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CHAPTER 3. COMPREHENSIONS

�� Our imaginationis stretchedto the utmost,not,as in fiction,to imaginethingswhichare not reallythere,but just

to comprehendthosethingswhichare.��

Ñ RichardFeynman
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3.2. WORKING WITH FILES AND DIRECTORIES
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There is

always a

current

working

directory.

3.2.1. THE CURRENT WORKING DIRECTORY
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The �H�M�P�C

module uses

shell-like

wildcards.
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3.2.4. GETTING FILE METADATA
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You can use

any Python

expression

in a list

comprehension.

3.3. LIST COMPREHENSIONS
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3.4. DICTIONARY COMPREHENSIONS
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3.5. SET COMPREHENSIONS
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3.6. FURTHER READING
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http://docs.python.org/3.1/library/os.html
http://www.doughellmann.com/PyMOTW/os/
http://docs.python.org/3.1/library/os.path.html
http://www.doughellmann.com/PyMOTW/ospath/
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http://docs.python.org/3.1/tutorial/datastructures.html#looping-techniques


CHAPTER 4. STRINGS

�� IÕmtellingyouthisÕcauseyouÕreoneof my friends.

My alphabetstartswhereyouralphabetends!��

Ñ Dr. Seuss,On BeyondZebra!

4.1. SOME BORING STUFF YOU NEED TO UNDERSTAND BEFORE YOU

CAN DIVE IN
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4.8. FURTHER READING
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CHAPTER 5. REGULAR EXPRESSIONS

�� Somepeople,whenconfrontedwith a problem,thinkÒIknow,IÕlluseregularexpressions.ÓNowtheyhavetwo

problems.��

Ñ JamieZawinski
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5.2. CASE STUDY: STREET ADDRESSES
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5.3. CASE STUDY: ROMAN NUMERALS
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\d matches

any numeric

digit (0Ð9).

\D matches

anything

but digits.
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5.6. CASE STUDY: PARSING PHONE NUMBERS
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CHAPTER 6. CLOSURES & GENERATORS
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Ñ Winnie-the-Pooh

6.1. DIVING IN
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6.2. I KNOW, LETÕSUSE REGULAR EXPRESSIONS!
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6.3. A LIST OF FUNCTIONS
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variable is a

sequenceof
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6.5. A FILE OF PATTERNS
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6.6. GENERATORS
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6.7. FURTHER READING
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CHAPTER 7. CLASSES & ITERATORS

�� Eastis East,andWest is West,andneverthe twainshallmeet.��

Ñ RudyardKipling
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7.2. DEFINING CLASSES
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7.3. INSTANTIATING CLASSES

�%�G�L�M�:�G�M�B�:�M�B�G�@�<�E�:�L�L�>�L�B�G�,�R�M�A�H�G�B�L�L�M�K�:�B�@�A�M�?�H�K�P�:�K�=��0�H�B�G�L�M�:�G�M�B�:�M�>�: �<�E�:�L�L���L�B�F�I�E�R�<�:�E�E�M�A�>�<�E�:�L�L�:�L�B�?�B�M�P�>�K�>�:

�?�N�G�<�M�B�H�G���I�:�L�L�B�G�@�M�A�>�:�K�@�N�F�>�G�M�L�M�A�:�M�M�A�>�@�@�J�O�J�U�@�@�	�
�F�>�M�A�H�=�K�>�J�N�B�K�>�L��0�A�>�K�>�M�N�K�G�O�:�E�N�>�P�B�E�E�;�>�M�A�>�G�>�P�E�R

�<�K�>�:�M�>�=�H�;�C�>�<�M�

������



��

������ �J�N�Q�P�S�U���G�J�C�P�O�B�D�D�J��

������ �G�J�C�������G�J�C�P�O�B�D�D�J�����'�J�C�	�������
��

������ �G�J�C ��

���G�J�C�P�O�B�D�D�J�����'�J�C���P�C�K�F�D�U���B�U�����Y�����%�#����������

������ �G�J�C���@�@�D�M�B�T�T�@�@ ��

���D�M�B�T�T�����G�J�C�P�O�B�D�D�J�����'�J�C����

������ �G�J�C���@�@�E�P�D�@�@ ��

���J�U�F�S�B�U�P�S���U�I�B�U���Z�J�F�M�E�T���O�V�N�C�F�S�T���J�O���U�I�F���'�J�C�P�O�B�D�D�J���T�F�R�V�F�O�D�F��

��� �5�H�N�:�K�>�<�K�>�:�M�B�G�@�:�G�B�G�L�M�:�G�<�>�H�?�M�A�>�'�J�C �<�E�:�L�L���=�>�?�B�G�>�=�B�G�M�A�>�G�J�C�P�O�B�D�D�J���F�H�=�N�E�>���:�G�=�:�L�L�B�@�G�B�G�@�M�A�>�G�>�P�E�R

�<�K�>�:�M�>�=�B�G�L�M�:�G�<�>�M�H�M�A�>�O�:�K�B�:�;�E�>�G�J�C� �5�H�N�:�K�>�I�:�L�L�B�G�@�H�G�>�I�:�K�:�F�>�M�>�K�������� �� �P�A�B�<�A�P�B�E�E�>�G�=�N�I�:�L�M�A�>�N�B�Y

�:�K�@�N�F�>�G�M�B�G�'�J�C�^�L�@�@�J�O�J�U�@�@�	�
�F�>�M�A�H�=�

��� �G�J�C�B�L�G�H�P�:�G�B�G�L�M�:�G�<�>�H�?�M�A�>�'�J�C �<�E�:�L�L�

��� �!�O�>�K�R�<�E�:�L�L�B�G�L�M�:�G�<�>�A�:�L�: �;�N�B�E�M���B�G�:�M�M�K�B�;�N�M�>���@�@�D�M�B�T�T�@�@�� �P�A�B�<�A�B�L�M�A�>�H�;�C�>�<�M�^�L�<�E�:�L�L��&�:�O�:�I�K�H�@�K�:�F�F�>�K�L�F�:�R�;�>

�?�:�F�B�E�B�:�K�P�B�M�A�M�A�>�$�M�B�T�T�<�E�:�L�L���P�A�B�<�A�<�H�G�M�:�B�G�L�F�>�M�A�H�=�L�E�B�D�>�H�F�U�/�B�N�F�	�
�:�G�=�H�F�U�4�V�Q�F�S�D�M�B�T�T�	�
�M�H�@�>�M�F�>�M�:�=�:�M�:

�B�G�?�H�K�F�:�M�B�H�G�:�;�H�N�M�:�G�H�;�C�>�<�M��%�G�,�R�M�A�H�G���M�A�B�L�D�B�G�=�H�?�F�>�M�:�=�:�M�:�B�L�:�O�:�B�E�:�;�E�>�M�A�K�H�N�@�A�:�M�M�K�B�;�N�M�>�L���;�N�M�M�A�>�B�=�>�:�B�L

�M�A�>�L�:�F�>�

��� �5�H�N�<�:�G�:�<�<�>�L�L�M�A�>�B�G�L�M�:�G�<�>�^�L�E�P�D�T�U�S�J�O�H�C�N�L�M�:�L�P�B�M�A�: �?�N�G�<�M�B�H�G�H�K�: �F�H�=�N�E�>����E�E�B�G�L�M�:�G�<�>�L�H�?�: �<�E�:�L�L�L�A�:�K�>

�M�A�>�L�:�F�>�E�P�D�T�U�S�J�O�H�

�%�G�,�R�M�A�H�G���L�B�F�I�E�R�<�:�E�E�: �<�E�:�L�L�:�L�B�?�B�M�P�>�K�>�: �?�N�G�<�M�B�H�G�M�H�<�K�>�:�M�>�: �G�>�P�B�G�L�M�:�G�<�>�H�?�M�A�>

�<�E�:�L�L��0�A�>�K�>�B�L�G�H�>�Q�I�E�B�<�B�M�O�F�X�H�I�>�K�:�M�H�K�E�B�D�>�M�A�>�K�>�B�L�B�G� � � 
 � 
 �H�K�&�:�O�:�

��

7.4. INSTANCE VARIABLES
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All three of these class

methods, �@�@�J�O�J�U�@�@,

�@�@�J�U�F�S�@�@, and

�@�@�O�F�Y�U�@�@, begin and

end with a pair of

underscore (�@)

characters. Why is that?

ThereÕsnothing magical

about it, but it usually

indicates that these are

Òspecial methods.ÓThe

only thing ÒspecialÓ

about special methods is

that they arenÕtcalled

directly; Python calls

them when you use some

other syntax on the class

or an instance of the

class. More about special

methods.

7.5. A FIBONACCI ITERATOR
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iter(f) calls

f.__iter__

next(f) calls

f.__next__
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7.6. A PLURAL RULE ITERATOR
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7.7. FURTHER READING

�V�%�M�>�K�:�M�H�K�M�R�I�>�L

�V�,�!�, �������� �%�M�>�K�:�M�H�K�L

������

http://docs.python.org/3.1/library/stdtypes.html#iterator-types
http://www.python.org/dev/peps/pep-0234/


�V�,�!�, �������� �/�B�F�I�E�>�#�>�G�>�K�:�M�H�K�L

�V�#�>�G�>�K�:�M�H�K�0�K�B�<�D�L�?�H�K�/�R�L�M�>�F�L�,�K�H�@�K�:�F�F�>�K�L

������

http://www.python.org/dev/peps/pep-0255/
http://www.dabeaz.com/generators/


CHAPTER 8. ADVANCED ITERATORS

�� Greatfleashavelittle fleasupontheirbacksto bite Õem,

Andlittle fleashavelesserfleas,andsoad infinitum.��

Ñ AugustusDe Morgan
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8.2. FINDING ALL OCCURRENCES OF A PATTERN
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language.
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8.3. FINDING THE UNIQUE ITEMS IN A SEQUENCE
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8.4. MAKING ASSERTIONS
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8.5. GENERATOR EXPRESSIONS
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8.6. CALCULATING PERMUTATIONSÉ THE LAZY WAY!
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8.8. A NEW KIND OF STRING MANIPULATION
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8.11. FURTHER READING
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CHAPTER 9. UNIT TESTING

�� Certitudeis not the testof certainty.We havebeencocksureof manythingsthat werenot so.��

Ñ OliverWendellHolmes,Jr.
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Every test is

an island.

9.2. A SINGLE QUESTION
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9.3. ÒHALT AND CATCH FIREÓ
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9.4. MORE HALTING, MORE FIRE
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9.5. AND ONE MORE THINGÉ
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9.6. A PLEASING SYMMETRY
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CHAPTER 10. REFACTORING

�� Afteronehasplayeda vastquantityof notesandmorenotes,it is simplicitythat emergesas the crowningreward

of art. ��

Ñ FrŽdŽricChopin
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10.2. HANDLING CHANGING REQUIREMENTS
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10.3. REFACTORING
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CHAPTER 11. FILES

�� A ninemilewalk is no joke,especiallyin the rain.��

Ñ HarryKemelman,TheNineMile Walk
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11.2.3. READING DATA FROM A TEXT FILE
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Always

specify an

�F�O�D�P�E�J�O�H

parameter

when you

open a file.
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11.2.4. CLOSING FILES
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11.5. STREAM OBJECTS FROM NON-FILE SOURCES
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11.5.1. HANDLING COMPRESSED FILES
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12.3. THE STRUCTURE OF AN ATOM FEED
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12.4.2. ATTRIBUTES ARE DICTONARIES
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CHAPTER 13. SERIALIZING PYTHON OBJECTS
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Ñ Sheldon,TheBigBangTheory

13.1. DIVING IN

O�G�M�A�>�L�N�K�?�:�<�>���M�A�>�<�H�G�<�>�I�M�H�?�L�>�K�B�:�E�B�S�:�M�B�H�G�B�L�L�B�F�I�E�>��5�H�N�A�:�O�>�: �=�:�M�:�L�M�K�N�<�M�N�K�>�B�G�F�>�F�H�K�R�M�A�:�M�R�H�N

�P�:�G�M�M�H�L�:�O�>���K�>�N�L�>���H�K�L�>�G�=�M�H�L�H�F�>�H�G�>�>�E�L�>��$�H�P�P�H�N�E�=�R�H�N�=�H�M�A�:�M���3�>�E�E���M�A�:�M�=�>�I�>�G�=�L�H�G�A�H�P�R�H�N

�P�:�G�M�M�H�L�:�O�>�B�M���A�H�P�R�H�N�P�:�G�M�M�H�K�>�N�L�>�B�M���:�G�=�M�H�P�A�H�F�R�H�N�P�:�G�M�M�H�L�>�G�=�B�M��)�:�G�R�@�:�F�>�L�:�E�E�H�P�R�H�N�M�H�L�:�O�>

�R�H�N�K�I�K�H�@�K�>�L�L�P�A�>�G�R�H�N�J�N�B�M�M�A�>�@�:�F�>�:�G�=�I�B�<�D�N�I�P�A�>�K�>�R�H�N�E�>�?�M�H�?�?�P�A�>�G�R�H�N�K�>�E�:�N�G�<�A�M�A�>�@�:�F�>�

�����<�M�N�:�E�E�R���F�:�G�R�G�H�G���@�:�F�B�G�@�:�I�I�E�B�<�:�M�B�H�G�L�=�H�M�A�B�L�:�L�P�>�E�E����%�G�M�A�B�L�<�:�L�>���: �=�:�M�:�L�M�K�N�<�M�N�K�>�M�A�:�M�<�:�I�M�N�K�>�L�\�R�H�N�K

�I�K�H�@�K�>�L�L�L�H�?�:�K�]�G�>�>�=�L�M�H�;�>�L�M�H�K�>�=�H�G�=�B�L�D�P�A�>�G�R�H�N�J�N�B�M���M�A�>�G�E�H�:�=�>�=�?�K�H�F�=�B�L�D�P�A�>�G�R�H�N�K�>�E�:�N�G�<�A��0�A�>

�=�:�M�:�B�L�H�G�E�R�F�>�:�G�M�M�H�;�>�N�L�>�=�;�R�M�A�>�L�:�F�>�I�K�H�@�K�:�F�M�A�:�M�<�K�>�:�M�>�=�B�M���G�>�O�>�K�L�>�G�M�H�O�>�K�: �G�>�M�P�H�K�D���:�G�=�G�>�O�>�K

�K�>�:�=�;�R�:�G�R�M�A�B�G�@�H�M�A�>�K�M�A�:�G�M�A�>�I�K�H�@�K�:�F�M�A�:�M�<�K�>�:�M�>�=�B�M��0�A�>�K�>�?�H�K�>���M�A�>�B�G�M�>�K�H�I�>�K�:�;�B�E�B�M�R�B�L�L�N�>�L�:�K�>�E�B�F�B�M�>�=�M�H

�>�G�L�N�K�B�G�@�M�A�:�M�E�:�M�>�K�O�>�K�L�B�H�G�L�H�?�M�A�>�I�K�H�@�K�:�F�<�:�G�K�>�:�=�=�:�M�:�P�K�B�M�M�>�G�;�R�>�:�K�E�B�>�K�O�>�K�L�B�H�G�L�

�"�H�K�<�:�L�>�L�E�B�D�>�M�A�B�L���M�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�B�L�B�=�>�:�E��%�M�^�L�I�:�K�M�H�?�M�A�>�,�R�M�A�H�G�L�M�:�G�=�:�K�=�E�B�;�K�:�K�R���L�H�B�M�^�L�:�E�P�:�R�L

�:�O�:�B�E�:�;�E�>��%�M�^�L�?�:�L�M���M�A�>�;�N�E�D�H�?�B�M�B�L�P�K�B�M�M�>�G�B�G���� �E�B�D�>�M�A�>�,�R�M�A�H�G�B�G�M�>�K�I�K�>�M�>�K�B�M�L�>�E�?��%�M�<�:�G�L�M�H�K�>�:�K�;�B�M�K�:�K�B�E�R

�<�H�F�I�E�>�Q�,�R�M�A�H�G�=�:�M�:�L�M�K�N�<�M�N�K�>�L�

�3�A�:�M�<�:�G�M�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�L�M�H�K�>��

�V���E�E�M�A�>�G�:�M�B�O�>�=�:�M�:�M�R�I�>�L�M�A�:�M�,�R�M�A�H�G�L�N�I�I�H�K�M�L���;�H�H�E�>�:�G�L���B�G�M�>�@�>�K�L���?�E�H�:�M�B�G�@�I�H�B�G�M�G�N�F�;�>�K�L���<�H�F�I�E�>�Q�G�N�F�;�>�K�L��

�L�M�K�B�G�@�L���C�Z�U�F�T�H�;�C�>�<�M�L���;�R�M�>�:�K�K�:�R�L���:�G�=�/�P�O�F�

�V�(�B�L�M�L���M�N�I�E�>�L���=�B�<�M�B�H�G�:�K�B�>�L���:�G�=�L�>�M�L�<�H�G�M�:�B�G�B�G�@�:�G�R�<�H�F�;�B�G�:�M�B�H�G�H�?�G�:�M�B�O�>�=�:�M�:�M�R�I�>�L�

�V�(�B�L�M�L���M�N�I�E�>�L���=�B�<�M�B�H�G�:�K�B�>�L���:�G�=�L�>�M�L�<�H�G�M�:�B�G�B�G�@�:�G�R�<�H�F�;�B�G�:�M�B�H�G�H�?�E�B�L�M�L���M�N�I�E�>�L���=�B�<�M�B�H�G�:�K�B�>�L���:�G�=�L�>�M�L�<�H�G�M�:�B�G�B�G�@

�:�G�R�<�H�F�;�B�G�:�M�B�H�G�H�?�G�:�M�B�O�>�=�:�M�:�M�R�I�>�L���:�G�=�L�H�H�G���M�H�M�A�>�F�:�Q�B�F�N�F�G�>�L�M�B�G�@�E�>�O�>�E�M�A�:�M�,�R�M�A�H�G�L�N�I�I�H�K�M�L���

������

http://en.wikiquote.org/wiki/The_Big_Bang_Theory#The_Dumpling_Paradox_.5B1.07.5D
http://docs.python.org/3.1/library/sys.html#sys.getrecursionlimit


�V�"�N�G�<�M�B�H�G�L���<�E�:�L�L�>�L���:�G�=�B�G�L�M�:�G�<�>�L�H�?�<�E�:�L�L�>�L���P�B�M�A�<�:�O�>�:�M�L���

�%�?�M�A�B�L�B�L�G�^�M�>�G�H�N�@�A�?�H�K�R�H�N���M�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�B�L�:�E�L�H�>�Q�M�>�G�L�B�;�E�>��%�?�R�H�N�^�K�>�B�G�M�>�K�>�L�M�>�=�B�G�>�Q�M�>�G�L�B�;�B�E�B�M�R���<�A�>�<�D

�H�N�M�M�A�>�E�B�G�D�L�B�G�M�A�>�"�N�K�M�A�>�K�.�>�:�=�B�G�@�L�>�<�M�B�H�G�:�M�M�A�>�>�G�=�H�?�M�A�>�<�A�:�I�M�>�K�

13.1.1. A QUICK NOTE ABOUT THE EXAMPLES IN THIS CHAPTER

�0�A�B�L�<�A�:�I�M�>�K�M�>�E�E�L�: �M�:�E�>�P�B�M�A�M�P�H�,�R�M�A�H�G�/�A�>�E�E�L����E�E�H�?�M�A�>�>�Q�:�F�I�E�>�L�B�G�M�A�B�L�<�A�:�I�M�>�K�:�K�>�I�:�K�M�H�?�: �L�B�G�@�E�>�L�M�H�K�R

�:�K�<��5�H�N�P�B�E�E�;�>�:�L�D�>�=�M�H�L�P�B�M�<�A�;�:�<�D�:�G�=�?�H�K�M�A�;�>�M�P�>�>�G�M�A�>�M�P�H�,�R�M�A�H�G�/�A�>�E�E�L�:�L�%�=�>�F�H�G�L�M�K�:�M�>�M�A�>�Q�J�D�L�M�F

�:�G�=�K�T�P�O�F�H�=�N�E�>�L�

�0�H�A�>�E�I�D�>�>�I�M�A�B�G�@�L�L�M�K�:�B�@�A�M���H�I�>�G�M�A�>�,�R�M�A�H�G�/�A�>�E�E�:�G�=�=�>�?�B�G�>�M�A�>�?�H�E�E�H�P�B�G�@�O�:�K�B�:�;�E�>��

������ �T�I�F�M�M��������

�'�>�>�I�M�A�:�M�P�B�G�=�H�P�H�I�>�G��*�H�P�H�I�>�G�:�G�H�M�A�>�K�,�R�M�A�H�G�/�A�>�E�E�:�G�=�=�>�?�B�G�>�M�A�>�?�H�E�E�H�P�B�G�@�O�:�K�B�:�;�E�>��

������ �T�I�F�M�M��������

�0�A�K�H�N�@�A�H�N�M�M�A�B�L�<�A�:�I�M�>�K���%�P�B�E�E�N�L�>�M�A�>�T�I�F�M�M�O�:�K�B�:�;�E�>�M�H�B�G�=�B�<�:�M�>�P�A�B�<�A�,�R�M�A�H�G�/�A�>�E�E�B�L�;�>�B�G�@�N�L�>�=�B�G�>�:�<�A

�>�Q�:�F�I�E�>�

��

13.2. SAVING DATA TO A PICKLE FILE

�0�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�P�H�K�D�L�P�B�M�A�=�:�M�:�L�M�K�N�<�M�N�K�>�L��(�>�M�^�L�;�N�B�E�=�H�G�>�

������



������ �T�I�F�M�M ��

��

������ �F�O�U�S�Z�������\�^ ��

������ �F�O�U�S�Z�<���U�J�U�M�F���>���������%�J�W�F���J�O�U�P���I�J�T�U�P�S�Z��������������F�E�J�U�J�P�O��

������ �F�O�U�S�Z�<���B�S�U�J�D�M�F�@�M�J�O�L���>���������I�U�U�Q�������E�J�W�F�J�O�U�P�N�B�S�L���P�S�H���B�S�D�I�J�W�F�T�������������������������E�J�W�F���J�O�U�P���I�J�T�U�P�S�Z�������������F�E�J�U�J�P�O��

������ �F�O�U�S�Z�<���D�P�N�N�F�O�U�T�@�M�J�O�L���>�������/�P�O�F

������ �F�O�U�S�Z�<���J�O�U�F�S�O�B�M�@�J�E���>�������C���=�Y�%�&�=�Y�%���=�Y�#���=�Y�'����

������ �F�O�U�S�Z�<���U�B�H�T���>�������	���E�J�W�F�J�O�U�P�Q�Z�U�I�P�O��������E�P�D�C�P�P�L��������I�U�N�M���


������ �F�O�U�S�Z�<���Q�V�C�M�J�T�I�F�E���>�������5�S�V�F

������ �J�N�Q�P�S�U���U�J�N�F

������ �F�O�U�S�Z�<���Q�V�C�M�J�T�I�F�E�@�E�B�U�F���>�������U�J�N�F���T�U�S�Q�U�J�N�F�	���'�S�J���.�B�S�������������������������������������
 ��

������ �F�O�U�S�Z�<���Q�V�C�M�J�T�I�F�E�@�E�B�U�F���>

�U�J�N�F���T�U�S�V�D�U�@�U�J�N�F�	�U�N�@�Z�F�B�S��������������U�N�@�N�P�O��������U�N�@�N�E�B�Z����������U�N�@�I�P�V�S����������U�N�@�N�J�O����������U�N�@�T�F�D����������U�N�@�X�E�B�Z��������U�N�@�Z�E�B�Z����������U�N�@�J�T�E�T�U�������


��� �"�H�E�E�H�P�:�E�H�G�@�B�G�,�R�M�A�H�G�/�A�>�E�E�����

��� �0�A�>�B�=�>�:�A�>�K�>�B�L�M�H�;�N�B�E�=�: �,�R�M�A�H�G�=�B�<�M�B�H�G�:�K�R�M�A�:�M�<�H�N�E�=�K�>�I�K�>�L�>�G�M�L�H�F�>�M�A�B�G�@�N�L�>�?�N�E���E�B�D�>�:�G�>�G�M�K�R�B�G�:�G���M�H�F

�?�>�>�=� ���N�M�%�:�E�L�H�P�:�G�M�M�H�>�G�L�N�K�>�M�A�:�M�B�M�<�H�G�M�:�B�G�L�L�>�O�>�K�:�E�=�B�?�?�>�K�>�G�M�M�R�I�>�L�H�?�=�:�M�:���M�H�L�A�H�P�H�?�?�M�A�>�Q�J�D�L�M�F

�F�H�=�N�E�>�� �H�G�^�M�K�>�:�=�M�H�H�F�N�<�A�B�G�M�H�M�A�>�L�>�O�:�E�N�>�L�

��� �0�A�>�U�J�N�F�F�H�=�N�E�>�<�H�G�M�:�B�G�L�: �=�:�M�:�L�M�K�N�<�M�N�K�>���U�J�N�F�@�T�U�S�V�D�U�� �M�H�K�>�I�K�>�L�>�G�M�: �I�H�B�G�M�B�G�M�B�F�>���:�<�<�N�K�:�M�>�M�H�H�G�>

�F�B�E�E�B�L�>�<�H�G�=���:�G�=�?�N�G�<�M�B�H�G�L�M�H�F�:�G�B�I�N�E�:�M�>�M�B�F�>�L�M�K�N�<�M�L��0�A�>�T�U�S�Q�U�J�N�F�	�
�?�N�G�<�M�B�H�G�M�:�D�>�L�: �?�H�K�F�:�M�M�>�=�L�M�K�B�G�@�:�G

�<�H�G�O�>�K�M�L�B�M�M�H�: �U�J�N�F�@�T�U�S�V�D�U� �0�A�B�L�L�M�K�B�G�@�B�L�B�G�M�A�>�=�>�?�:�N�E�M�?�H�K�F�:�M���;�N�M�R�H�N�<�:�G�<�H�G�M�K�H�E�M�A�:�M�P�B�M�A�?�H�K�F�:�M

�<�H�=�>�L��/�>�>�M�A�>�U�J�N�F�F�H�=�N�E�>�?�H�K�F�H�K�>�=�>�M�:�B�E�L�

�0�A�:�M�^�L�: �A�:�G�=�L�H�F�>���E�H�H�D�B�G�@�,�R�M�A�H�G�=�B�<�M�B�H�G�:�K�R��(�>�M�^�L�L�:�O�>�B�M�M�H�: �?�B�E�>�

������ �T�I�F�M�M ��

��

������ �J�N�Q�P�S�U���Q�J�D�L�M�F

������ �X�J�U�I���P�Q�F�O�	���F�O�U�S�Z���Q�J�D�L�M�F��������X�C���
���B�T���G����

������ �Q�J�D�L�M�F���E�V�N�Q�	�F�O�U�S�Z����G�
 ��

������

��� �0�A�B�L�B�L�L�M�B�E�E�B�G�,�R�M�A�H�G�/�A�>�E�E�����

������

http://docs.python.org/3.1/library/time.html


��� �1�L�>�M�A�>�P�Q�F�O�	�
�?�N�G�<�M�B�H�G�M�H�H�I�>�G�: �?�B�E�>��/�>�M�M�A�>�?�B�E�>�F�H�=�>�M�H���X�C���M�H�H�I�>�G�M�A�>�?�B�E�>�?�H�K�P�K�B�M�B�G�@�B�G�;�B�G�:�K�R

�F�H�=�>� �3�K�:�I�B�M�B�G�: �X�J�U�I�L�M�:�M�>�F�>�G�M�M�H�>�G�L�N�K�>�M�A�>�?�B�E�>�B�L�<�E�H�L�>�=�:�N�M�H�F�:�M�B�<�:�E�E�R�P�A�>�G�R�H�N�^�K�>�=�H�G�>�P�B�M�A�B�M�

��� �0�A�>�E�V�N�Q�	�
�?�N�G�<�M�B�H�G�B�G�M�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�M�:�D�>�L�: �L�>�K�B�:�E�B�S�:�;�E�>�,�R�M�A�H�G�=�:�M�:�L�M�K�N�<�M�N�K�>���L�>�K�B�:�E�B�S�>�L�B�M�B�G�M�H�:

�;�B�G�:�K�R���,�R�M�A�H�G���L�I�>�<�B�?�B�<�?�H�K�F�:�M�N�L�B�G�@�M�A�>�E�:�M�>�L�M�O�>�K�L�B�H�G�H�?�M�A�>�I�B�<�D�E�>�I�K�H�M�H�<�H�E���:�G�=�L�:�O�>�L�B�M�M�H�:�G�H�I�>�G�?�B�E�>�

�0�A�:�M�E�:�L�M�L�>�G�M�>�G�<�>�P�:�L�I�K�>�M�M�R�B�F�I�H�K�M�:�G�M�

�V�0�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�M�:�D�>�L�: �,�R�M�A�H�G�=�:�M�:�L�M�K�N�<�M�N�K�>�:�G�=�L�:�O�>�L�B�M�M�H�: �?�B�E�>�

�V�0�H�=�H�M�A�B�L���B�Mserializes�M�A�>�=�:�M�:�L�M�K�N�<�M�N�K�>�N�L�B�G�@�: �=�:�M�:�?�H�K�F�:�M�<�:�E�E�>�=�\�M�A�>�I�B�<�D�E�>�I�K�H�M�H�<�H�E��]

�V�0�A�>�I�B�<�D�E�>�I�K�H�M�H�<�H�E�B�L�,�R�M�A�H�G���L�I�>�<�B�?�B�<���M�A�>�K�>�B�L�G�H�@�N�:�K�:�G�M�>�>�H�?�<�K�H�L�L���E�:�G�@�N�:�@�>�<�H�F�I�:�M�B�;�B�E�B�M�R��5�H�N�I�K�H�;�:�;�E�R

�<�H�N�E�=�G�^�M�M�:�D�>�M�A�>�F�O�U�S�Z���Q�J�D�L�M�F�?�B�E�>�R�H�N�C�N�L�M�<�K�>�:�M�>�=�:�G�=�=�H�:�G�R�M�A�B�G�@�N�L�>�?�N�E�P�B�M�A�B�M�B�G�,�>�K�E��� , � $ � ,�� �&�:�O�:���H�K�:�G�R

�H�M�A�>�K�E�:�G�@�N�:�@�>�

�V�*�H�M�>�O�>�K�R�,�R�M�A�H�G�=�:�M�:�L�M�K�N�<�M�N�K�>�<�:�G�;�>�L�>�K�B�:�E�B�S�>�=�;�R�M�A�>�Q�J�D�L�M�F�F�H�=�N�E�>��0�A�>�I�B�<�D�E�>�I�K�H�M�H�<�H�E�A�:�L�<�A�:�G�@�>�=

�L�>�O�>�K�:�E�M�B�F�>�L�:�L�G�>�P�=�:�M�:�M�R�I�>�L�A�:�O�>�;�>�>�G�:�=�=�>�=�M�H�M�A�>�,�R�M�A�H�G�E�:�G�@�N�:�@�>���;�N�M�M�A�>�K�>�:�K�>�L�M�B�E�E�E�B�F�B�M�:�M�B�H�G�L�

�V���L �: �K�>�L�N�E�M�H�?�M�A�>�L�>�<�A�:�G�@�>�L���M�A�>�K�>�B�L�G�H�@�N�:�K�:�G�M�>�>�H�?�<�H�F�I�:�M�B�;�B�E�B�M�R�;�>�M�P�>�>�G�=�B�?�?�>�K�>�G�M�O�>�K�L�B�H�G�L�H�?�,�R�M�A�H�G

�B�M�L�>�E�?��*�>�P�>�K�O�>�K�L�B�H�G�L�H�?�,�R�M�A�H�G�L�N�I�I�H�K�M�M�A�>�H�E�=�>�K�L�>�K�B�:�E�B�S�:�M�B�H�G�?�H�K�F�:�M�L���;�N�M�H�E�=�>�K�O�>�K�L�B�H�G�L�H�?�,�R�M�A�H�G�=�H�G�H�M

�L�N�I�I�H�K�M�G�>�P�>�K�?�H�K�F�:�M�L���L�B�G�<�>�M�A�>�R�=�H�G�^�M�L�N�I�I�H�K�M�M�A�>�G�>�P�>�K�=�:�M�:�M�R�I�>�L���

�V�1�G�E�>�L�L�R�H�N�L�I�>�<�B�?�R�H�M�A�>�K�P�B�L�>���M�A�>�?�N�G�<�M�B�H�G�L�B�G�M�A�>�Q�J�D�L�M�F�F�H�=�N�E�>�P�B�E�E�N�L�>�M�A�>�E�:�M�>�L�M�O�>�K�L�B�H�G�H�?�M�A�>�I�B�<�D�E�>

�I�K�H�M�H�<�H�E��0�A�B�L�>�G�L�N�K�>�L�M�A�:�M�R�H�N�A�:�O�>�F�:�Q�B�F�N�F�?�E�>�Q�B�;�B�E�B�M�R�B�G�M�A�>�M�R�I�>�L�H�?�=�:�M�:�R�H�N�<�:�G�L�>�K�B�:�E�B�S�>���;�N�M�B�M�:�E�L�H

�F�>�:�G�L�M�A�:�M�M�A�>�K�>�L�N�E�M�B�G�@�?�B�E�>�P�B�E�E�G�H�M�;�>�K�>�:�=�:�;�E�>�;�R�H�E�=�>�K�O�>�K�L�B�H�G�L�H�?�,�R�M�A�H�G�M�A�:�M�=�H�G�H�M�L�N�I�I�H�K�M�M�A�>�E�:�M�>�L�M

�O�>�K�L�B�H�G�H�?�M�A�>�I�B�<�D�E�>�I�K�H�M�H�<�H�E�

�V�0�A�>�E�:�M�>�L�M�O�>�K�L�B�H�G�H�?�M�A�>�I�B�<�D�E�>�I�K�H�M�H�<�H�E�B�L�: �;�B�G�:�K�R�?�H�K�F�:�M����>�L�N�K�>�M�H�H�I�>�G�R�H�N�K�I�B�<�D�E�>�?�B�E�>�L�B�G�;�B�G�:�K�R�F�H�=�>��

�H�K�M�A�>�=�:�M�:�P�B�E�E�@�>�M�<�H�K�K�N�I�M�>�=�=�N�K�B�G�@�P�K�B�M�B�G�@�

��

13.3. LOADING DATA FROM A PICKLE FILE
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13.4. PICKLING WITHOUT A FILE
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13.5. BYTES AND STRINGS REAR THEIR UGLY HEADS AGAIN
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13.6. DEBUGGING PICKLE FILES
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13.7. SERIALIZING PYTHON OBJECTS TO BE READ BY OTHER

LANGUAGES
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13.8. SAVING DATA TO A JSON FILE
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13.9. MAPPING OF PYTHON DATATYPES TO JSON
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13.10. SERIALIZING DATATYPES UNSUPPORTED BY JSON
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http://docs.python.org/3.1/library/pickle.html
http://www.doughellmann.com/PyMOTW/pickle/
http://wiki.python.org/moin/UsingPickle
http://www.ibm.com/developerworks/library/l-pypers.html
http://www.doughellmann.com/PyMOTW/json/
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