
高级程序设计
---Python与深度学习

3.列表与字典
3. List and dictionary
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课程内容

•*+
•!"#$%&'
•!"()&'

•,-
•*+#$%&'
•*+()&'

•./01
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列表

•23456789:
•,-./01!"23456789#:;<=>!"?@A#BCDE
FGH,IJK#LMNOPQ23R7S3O!T<

•;<=>?@
•2U*VWCX1YZ[\]!"89#^_86`abc1,def8
9#gChijk<

•ABCDEFGHI23JK
•!"3Zlmn#
•Z[@Aopqr#89P*VWs.@Atu*VT<
•vGwxy#z{1QZ[|}?~�8*VWO!#&'1
•bc�i�[���<
•vGwxy#���bc��&'<
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列表 ---基本操作

•*+L8*MNOPQRS,TUVW6XYZ
•��1!"8 �� ��&'#|}�*VW���1��#��3Cu�#
!"
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列表 ---基本操作

•*+L8*MNOPQRS,TUVW6XYZ
•��1!"8 �� ��&'#|}�*VW���1��#��3Cu�#
!"

•bc
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列表迭代和解析

•for [\]^_`ab8*c6defM4defgheijRik
lZ

•mnko
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分片和矩阵

•pq*+LAB6MNrOPstuB*+456XYZAHve
wxyfjzw{|}uB*+6~�Z

•AH�JK*+}+���M��ew�q*+63x36����Z
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列表操作

•Python *+45OPxy01�o��M�cQR�oAH�st
�u��*+Z
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!"#append() $ sort() 
%&'()*+,-./
012345%& None#



列表操作-续
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列表操作-续
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列表操作-续
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列表操作-续

10/3/22 12



列表操作-小结

!" #$%&'

L.append() L.append(‘please‘) ()*+,-
L.sort(), L.sort(reverse=True) L.sort() ./0*12
L.index() L.index(‘eggs’) ,3456789:;<=
L.extend() L.extend([3, 4, 5])()*+>-
L.remove() L.remove(‘eggs’) ?9:@A
L.insert() L.insert(1, ‘toast‘)?BCDE
L.pop() L.pop()F L.pop(1) GHIi6/JK,69:
L.count() L.count(‘spam‘) LMHN;OP
L.clear() QRST
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课程内容

•*+
•!"#$%&'
•!"()&'

•,-
•*+#$%&'
•*+()&'

•./01
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字典(Dictionary)

•!"#$%&'(
•S*+6���,-c6��L;<�}�@6M��L;<=
>�@Z

•!"#$%&'()*+,-./0123
•�����G�� ¡9:�¢
•,-7£¤¥ hash +

•UVWX,YSZ[Y\]F^_W`a<=bcdefghij
•)*+,-.,/012

•,-AH�st¦CjL§¨
•*+��Z[3�=qr
•*+��*+
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字典(Dictionary)

10/3/22 16

678-9:;<5=>/?@D-A 'spam' 25BC12D
9:EAFGHIJKLM-7N"OPEAQRS-TU&EVWQRSD



字典(Dictionary)
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678-9:;<5=>/?@D-A 'spam' 25BC12D
9:EAFGHIJKLM-7N"OPEAQRS-TU&EVWQRSD

XYZ[\]^_`9:-ab
cde>/f9:-ghi><
5D



字典(Dictionary)基本操作

•©ª«¬­ ®¯�°�,-c6�±4�²
•³« ´$µ¶+·¢¸¹º���S»6¼½�o
•¾ª¿À �oÁÂ®¯,-cÃ76�MvNrÄ9�ew*+c
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修改字典

•ÅÆÇÈew�É±ÊAHuBjËÌ´��Z
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jkl9:AHI<5mnopq;<52Ar-st69:uvw>/l2xyD



字典常用操作
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values()$ items()z{|}349:25+,$ (key, value) A5F



字典常用操作

•get()�oAH�}?@�±Z

10/3/22 21

7&6kAU~6�B��� missing-key 
��T����52>/��z{D



字典常用操作

•update()�o7Í0Îq:ÏMNÐew,-6�Ñ±:Ï_Òe
w,-cMÓÔVW�6±Z
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字典常用操作

•,- pop()�oÁÂ],-cÕÖew�Ï®¯N6±M0Îq*
+6 pop() �oZ
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字典常用操作

•×� for [\4,-ØhabZ��6ÙÚÁÂÌ´ew+ÛMÐ
Ü8kÝÞßà�áâã_Nr6YËà±áZAH;<kÝÞß
äå}?@YË6Þ,�
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字典用于稀疏数据结构

•ÙæMR���cç7è�éêë7ìí±�
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动态初始化字典

•zip()î�
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字典的闭包语法
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字典用法注意事项

•8*ïðñò
•*+�����~NO# ¡1q�i�P¢f�£�¤T#¥¦3�.
)#<

•4óäåÉ±ôõöf
•��ey÷L,TU

•§¨#�©ªE3)*VW'«¬1­o®�Zl89E3Z[#<��
Z[)¯°'«¬1±X*+0²³�U!"
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课程内容

•*+
•!"#$%&'
•!"()&'

•,-
•*+#$%&'
•*+()&'

•./01
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动态类型

•a = 3
•Python ôghøw�W6ùúûü´ wýþ�

•´µCu89³¶"°�3
•´µCul· aP��7¸�~¹´µ#ºT
•»l·��#89 3 �¼½<

•
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类型属于对象，而不是变量

•� Python c]Bÿ_456!"ßYå�Z
•å�Le¡µ¶MH~�c6#$%¢&'Ze(Bÿ)×�M
Python *.+, wBÿ_456!"Z
•l·3Cu¾¿"#��1À~ÁÂ89#¼½#Ã�<
•893iÄ#CÅjÆ1~ÇÈ#Ã�É"Ê7S?¶"#�<
•c)3ËÌÍÎ#,l·J89#Á�<
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• ��pq*??@ a 2��-�&� a )*BFU�F�2KED�>z�-F
�����2��D

• j/F�%��>/���-G�� �7/F�2��D
• ¡X-C1F� 3-���15 3 b¢>/���-EQ£¤ Python 7&
>/C1F�D



垃圾收集（GC）

•-rÐBÿ a É±Èº�W01645MN.ewå�±/Ìº0
1B23

•45LM6.67w458�69:Êô)¯Äàæ;N<7)�
N6BÿÞj45Ãå�6=áZ ¡*.¯Ä459:6>?¥
@ABÄ9àGC, Garbage CollectionáZ

•� Python ~CMN�dw45cDPºewE�FME�FGH
ºI.#JK456å�6�²Ze( wE�F)LêMíM 
w456~�9:Êô)*.¯ÄZ

•ABÄ9NO"6PtL��QRc23×�45��STUVW
X~�9:Z�Ü8ïh£MPython ô*.YZ7[�\×�69
:Z
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共享引用

•å]ÒewBÿ,/Ì01B2

•RwBÿÞå�ºWew45M � Python c¥@^_å�Z
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共享引用

•`��øwkl

10/3/22 34



共享引用

•`��øwkl
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¥h2<5¦ a §WB 5 2KE-T¨Ut
©v*?� b 2ªME

Python eFklmn,6opqr;osFtunvwk;hx
yz;{|}
~,6kl�,6�;ZF�un�����qrFtn��6k
l�=_��u�;�,6qrj



共享引用和在原处修改
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L1 &>/��F� 2«3 $ 4 2+,-¬b L1[0] KEF� 2-­&+, L1 
�2®>/xyD
6¯I./<5h-L1 $ L2 KE�°�2F�-s±��no¡²�2 a $
b >³DXY´µQ��¶)* L1 +,#



共享引用和在原处修改

•wk� L1 �=_;qr;,69:F�6���;wku���q L1 ���F
��q L2 ����F�a L2 � L1 �=_���;qrj

•���u ¡�¢;Nr£�F¤¡ Python ¥¦qrFtun§¨=_j
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共享引用和相等

•pq a¿bcd«e6å�f1M� a¿bcd«eÜ8c7g¡�W6�oû
hiL»VjZ
•ÏCÐ3 ÑÒÒÑ &'V1ÓÔÕu¹c)893Ö~�=#�<
•Ï×Ð3 ÑØÙÑ &'V1ÚÛ89#=CÜ<��Õul·ÝÞßÁÂ=C
u8917àáâ ãäåæ1?[3çèéÍê#�ëÓÔ<
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共享引用和相等

•isLklch¼^_å�6e¡�oZæ;BÿÞå�±VjMm
LL�W645MN6®¯±L False
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小结

•Rnopº*+Ñ,-Z
•Python ìOªÕÐí(î�íï~ðñÜ�-.íòó#ÕÐ5�ôqr

•*+01OP23456Héêq869:�M�rAH23JKM
sS¦CÑ§¨Z

•,-01¤LætM�<NLH�}�°����LéêMÏr�
ôDP��6:6u8µ¶Z

•*+Ñ,-vLAB6MÃHNrOPw¡�x�q,TU6st
�uXYZ
•��1!"Z[\] append() ;õ³`aöm1d*+\]��÷�¬³
øùöm<
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练习

•yzg¡�¢}{|~}~wz�í6*+Z
•{|ew,-M726w�]"A"_"Z"Mdw�µ�6±L]1_26
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