
高级程序设计
---Python与深度学习
2. Python基础语法
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回顾

•*+,-
•Python!"#$
•%&'(!)

•Python./0123
•Windows* python*+,-
•./012pip, conda
•3456782Jupyter Notebook, VS code, Pycharm (9:;)
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课程内容

•Python 4567
•<=
•>?@A

•!"#$
•%&'(

•89
•BCDE
•BCFG

•)*
•*+,
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启动Jupyter Notebook
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启动Jupyter Notebook
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Python 程序

•Python +:;<=>?@AB6CBDEF<GHIJ
•HIJKLM4
•KL.N#O
•#O.NPQA
•PQARSTU0VW (BCXFXYZ)
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Python基础语法—注释

•Python KLMNO< #.P

•QMNO;<RQS # TUVWXRYSLZT ''' VYS[ZT """
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Python基础语法—行与缩进
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•Python \]^_`abXRcdeDfghAUijkXRlm
T {} n
•>?L[\#O]^_V`aL]bcdefCgh\ijklmnop
qars%t\uvLwxbLfyz{|ef}

•cd`opqb;8`rst?uSopvUwxSghA`6
Cyz{|}w`cdopqn
•~�IDE]b��>?o��ef��� Python ��}

•~���XRTab��op



代码习惯

•oM
•>?L����i��aP�y��\>?\5�}
•�i�>?ef��a��o����iaPython�=1�i��]��}
•�i\��b��� ���¡¢jN£\>?a¤�¥¦>?\§¨j
©M}

•wxM�fQ�6C
•Pythonª«b�yi¬­�~®¯°�#O±#O[²uv³´#Oµa
#O��¶��·(;)�¸}
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import 与 from...import

•� Python KR import VW from...import e��}�`@An
•¹º»KL(somemodule)¼�a@A½! import somemodule

•¾¿»KL¬¼�¿»À�,@A½2 from somemodule import somefunction

•¾¿»KL¬¼�~»À�,@A½2 from somemodule import firstfunc, 
secondfunc, thirdfunc

•¹¿»KL¬\ÁÂÀ�¼�a@A½2 from somemodule import *
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import 与 from...import

•� Python KR import VW from...import e��}�`@An
•¹º»KL(somemodule)¼�a@A½! import somemodule

•¾¿»KL¬¼�¿»À�,@A½2 from somemodule import somefunction

•¾¿»KL¬¼�~»À�,@A½2 from somemodule import firstfunc, 
secondfunc, thirdfunc

•¹¿»KL¬\ÁÂÀ�¼�a@A½2 from somemodule import *
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变量命名规则

•���
•ÃÄÅÆÇ�¢��ÈCjBCajÉÊ³ËÌÍ�EÎ}
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变量命名规则

•���
•ÃÄÅÆÇ�¢��ÈCjBCajÉÊ³ËÌÍ�EÎ}

•89����
•Ïy»Ç�ÐÑÒÇÓP¬ÇÓj*ÔÕ _ }
•ÌÍ�\³Ë\Â�JÇÓX�ÇÖ*ÔÕ×4}

• spam-_spam-Spam_1 ./01234567/ 1_Spam-spam$ 89
@#! :;/01345<

•ÌÍ�VØÙ�ÚÛ
•=>6spam ? SPAM /@A;B2345

•ÜÝ¶�ÞßÇ
•CD2345;E? Python FGH*IB<
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变量类型
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•�Db Python `��HI�������HI`DEFn

•Python K�S89�XR��yz��U89��<��89 ¡
¢£¤n

•¥T¦§¨r=vRe©89��
•àáÒy»BCEa|áÒâãbBC¬\ä}

!"#$ %&' ()

*+ Numbers 1234, 3.1415, 3+4j, 0b111, Decimal(), Fraction()

+,- Strings 'spam', "guido's'", b'a\x01c', u'sp\xc4m'

./ Lists [1, [2, 'three'], 4.5], list(range(10))

+0 Dictionaries {'food': 'spam', 'taste': 'yum'}, dict(hours=10)

12 Tuples (1, 'spam', 4, 'U'), tuple('spam'), namedtuple

&3 Files open('eggs.txt'), open(r'C:\ham.bin', 'wb')

45 Sets set('abc'), {'a', 'b', 'c'}

67#$ Other core types None

89:1#$ Program unit types ;*<=><#



变量类型

•89���ª«
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变量类型

•89���ª«
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变量类型

•89���ª«
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变量类型

•i;8��¬HIrq�B�¨­B®¯v
•�åBFG\VW�æçèéêëaìíåîïR�\VW�âãPQA
\�ipð}

•;8��¬HIr°DB�±v
•åB\FGñÒåîòóô�èéêëar��ïR�\VW}
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&' Number 1234, 3.1415, 3+4j, 0b111, Decimal(), Fraction()
'() String 'spam', "guido's'", b'a\x01c', u'sp\xc4m'
*+ Tuple (1, 'spam', 4, 'U'), tuple('spam'), namedtuple

,- List [1, [2, 'three'], 4.5], list(range(10))
'. Dictionary {'food': 'spam', 'taste': 'yum'}, dict(hours=10)



课程内容

•Python 4567
•<=
•>?@A

•!"#$
•%&'(

•89
•BCDE
•BCFG

•)*
•*+,
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数字

•Python Kq�²Q³��J´qBµ¶qB·¸��B=q��B
¹q���ºd»B¼d»B½¾d»¿qn
• int (º�)aõ 1, ö÷yøº�FG intaP�½ùºGaú÷ Python2 ¬
\ Long

• float (ûü�)aõ 1.23X3E-2
•bool (ýþFG)aõ TrueaFalse
• fraction (��FG)aõ Fraction(1, 4)
•complex (°�FG)aõ 1 + 2jX 1.1 + 2.2j
•binary, octal, hex (ÿf!X"f!Ö#$f!)

•ÀÁ¨
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内置数学模块

•ÂÃ��HI���DEFÄÅU� Python xÆ=/`Ç²x�
ÈR`q(@AU@AÉiÊbËÌ��<ÍXR`x�ÎÅÏ]
{n
•math, numpy, pandas, scipy%

•math@A{mÐÑÒ`q(Ï]UÓq(È9�q(Ôq
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内置数学模块

•math @AKÇ{|ÃtruncÕÖBfloorBceil×7
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内置数学模块

•math @AKÇ{|ÃtruncÕÖBfloorBceil×7
•PythonR,ØÔq int() � round() dMÙ´ÀÁU�W¡ÚÛÜÝ
Þqß=Uà�WdMuáâ�J
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内置数学模块

•random @A;<Á?ãäq�`��å�ãäæçån
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布尔类型

•Python è²«é`·¸�qê��Uëì boolUí�? True �
FalseUîïí� True � False bðñòó`,Ø`89�n
•b[ÂaBCE True Ö False Ò bool \YZaY&'((Ò[)\º�
FG int \*F±î+{VW\,ü�-µ}

•True Ö False \i½Öº� 1 Ö 0 Òy.\a/0´í÷12\3�452
´íÒ�½ÞßÇ True Ö False 3�\ar�Ò�Ç 1 Ö 0}
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布尔类型

•Python è²«é`·¸�qê��Uëì boolUí�? True �
FalseUîïí� True � False bðñòó`,Ø`89�n
•b[ÂaBCE True Ö False Ò bool \YZaY&'((Ò[)\º�
FG int \*F±î+{VW\,ü�-µ}

•True Ö False \i½Öº� 1 Ö 0 Òy.\a/0´í÷12\3�452
´íÒ�½ÞßÇ True Ö False 3�\ar�Ò�Ç 1 Ö 0}
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复数类型

• ¹qDf?ôSµ¶qrõß�ößvîÛ�öß÷øÃjVJ`�
ùnËÌúûüýþõß`¹qÿ�! + "ÛÆe`ôß=n
•Zõay»°�\YÂ½2aT67Â½-3åî�4 2+ -3j}

•�#bx�¹q¦§`$%n
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二进制、八进制和十六进制记数

•Python ´qúû<ºd»B¼d»�½¾d»¿q7e&ÿUÁ?
x'`½d»¿q7`()
•î 0ba0o Ö 0x 58}
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二进制、八进制和十六进制记数

•Python *ÍÃ,Ø`ÔqU;<+´q,-?í.d»`q��¨
­n
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二进制、八进制和十六进制记数

•Python *ÍÃ,Ø`ÔqU;<+´q,-?í.d»`q��¨
­n

•Python ,Ø` int() Ôq;<+xSq�`�¨­8-?xS´qU
î;</Ê0ºS1qeéò8-�`q�`d»
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二进制、八进制和十六进制记数

•Python *ÍÃ,Ø`ÔqU;<+´q,-?í.d»`q��¨
­n

•Python ,Ø` int() Ôq;<+xSq�`�¨­8-?xS´qU
î;</Ê0ºS1qeéò8-�`q�`d»

•XR�¨­pF2×7+xS´q,-�ºd»B¼d»V½¾d
»q`�¨­n
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位运算

•ÂÃx'`q(¦§UPython 3456¦§
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位运算
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位运算

•½¾d»789¦§
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分数

•: Python 2.6� Python 3.0 .;Z�Ã=qU<«é=>xS=%
�xS=?U:à~�Ãµ¶q(`@�iAéB�CDBn
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•xE£¤Ã=qU<;<FGÈxHRIq(DEFKJ

•=qHI3;<:µ¶q�¨­e£¤U��ÞqJ}KJ

分数类型
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分数类型

•HIL�R,MK©ò`²D6qN7AéDf`�Uµ¶q`C
DO?«�n=qPú*ÍQRAéST`×FUUVkWXx�
YZ`g[n
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回顾

•Python 4567
•<=
•>?@A

•!"#$
•%&'(

•89
•BCDE
•BCFG

•)*
•*+,
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课程内容

•Python 4567
•<=
•>?@A

•!"#$
•%&'(

•89
•BCDE
•BCFG

•�Ç
•*+,
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字符串(String)

•xS²:`�¨`\�UReM]�D^4I_``abn
•:cú`dZeeU�¨­;<ReDfúûF_`LH&9`f
gabJ¨T�h6Bi�R,MK`_`_j`,-BInternetk
l�Python+:¥n

•²Q³×7&ÿ Python K`�¨­È9J
•9:·2'spa"m'
•;:·2"spa'm"
•<:·2'''...spam...''', """...spam...""”
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单双引号字符串是一样

•;<�xS[ZT�¨m{|`�¨­Kn�xSLZT�¨

•Python op�fq`DEFK�î}r`�¨­È9r;<sLX
R+ÀÁ¨e«éDf�bxS�îÀÁv

10/3/22 41



字符串
•XR for 6C�xS�¨­KdMt0ugn
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for /0123456789:45'();<*=>?@A5*=BC4DEFG
HI>67 c J@3KH5'();LM<1N



字符串

•�¨­;</Ê + ÀÁ¨dM�îUîï;</Ê * ÀÁ¨dMv
¹J
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字符串

•XR in DEFÀÁ¨H�¨�%�¨­dM{|�w`xy
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•,ó:°zËÌúû��¨­Kn�i-{/Ê�|}�`�~n
•�¨‘\’<G�<��`xSVQS�¨U�\�`�¨­HIK¡
¢xSLS�¨mg�n

转义序列 (escape sequences)
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JD KD

\b LM

\f NO

\n N!

\r PQ

\t RSTU+

\v VWTU+



转义序列 (escape sequences)

•?Ã���Ã>�S�¨­KR�²Q�S�~U;<XR,Ø`
len() Ôqn<¡��xS�¨­KR�²Q��~UN�<bÓg
�f`n

10/3/22 46



raw字符串抑制转义

•?ÃZ�,ó�¨àXR��`���`��¡�ex���n$
ÓUF�#�HXR_j�1q��y�.xS_jJ
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OPQRS45K C:\new TUVW@ text.dat <XYG
Z[QHI" "\n">\]^_`@45aC'(>"\t" ]^45b-(cdeG
fgh]ijRS45W@ C:(aC)ew(b-()ext.dat <XYG



raw字符串抑制转义

•?ÃZ�,ó�¨àXR��`���`��¡�ex���n$
ÓUF�#�HXR_j�1q��y�.xS_jJ
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OPQRS45K C:\new TUVW@ text.dat <XYG
Z[QHI" "\n">\]^_`@45aC'(>"\t" ]^45b-(cdeG
fgh]ijRS45W@ C:(aC)ew(b-()ext.dat <XYG

kl'mrnopqrpstuK'()vw<xy>\z{|}~hb>Python z
����@�7���G



三重引号编写多行字符串块

•<YvZT.;rLZT�[ZT�;<vUî��fqMq`_
`Uîï<.;�`wH`YvZTS�n
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Python zc"K��vw�<XO���45��<�C'();>?K
e�aC���3aC'((\n)G



三重引号编写多行字符串块

•<YvZT.;rLZT�[ZT�;<vUî��fqMq`_
`Uîï<.;�`wH`YvZTS�n

•k�e�²-M>O`�¨­UjkXR print() Ôqn
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Python zc"K��vw�<XO���45��<�C'();>?K
e�aC���3aC'((\n)G



三重引号编写多行字符串块

•<YvZT.;rLZT�[ZT�;<vUî��fqMq`_
`Uîï<.;�`wH`YvZTS�n

•k�e�²-M>O`�¨­UjkXR print() Ôqn
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Python zc"K��vw�<XO���45��<�C'();>?K
e�aC���3aC'((\n)G

��vw'()��
KS���;�@4
����DG



课程内容

•Python 4567
•<=
•>?@A

•!"#$
•%&'(

•89
•BCDE
•BCFG

•�Ç
•*+,
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字符串—索引和分片

•�¨­òó?�¨`²:\�Um<ËÌúû/Êí6Ø�Q<Ì
`®�n� Python KU�¨­K`�¨b/Ê�Z*Ù`n

•Python ��9b: 0 .;`Uî �¨­`¡ZÞ1n
•Python Ç45��¨­KXR¢��::°K�Ù®�n

•¾=>�?ay»@AB�Ç�C\ù&DE¦FdÃ»Ç�C\G\A
Bä}åî¹@AB-HÒ¾pqUI{J�}
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字符串—索引和分片

•�Z
•K:±S[i]µLM12AB\NO2
•Ïy»NO\AB½0
•@ABK:PQR¾S¦j|áI{fiJ�
•S[0]LM0Ïy»NO
•S[-2]LM0¼�ÏÿNO±TUS[len(S)]-2y.µ
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字符串—索引和分片

•=£
•�V±S[i:j]µWMVX\Â��½y»IY2
•'áZ�.Nb[aS[i,j)
•õðú÷[�\\a�V\áZ]^½0ÖIY\ù&

• S[1:3] XYZ[\]^12_`6Wa7;bc\]^32_`
• S[1:] XYZ[\]^1Wadef\]^ghijklm2_`
• S[:3] XYZ[\]^0Wa7/;bn\]^3lm2_`
• S[:-1] XYZ[\]^0Wa7/;bnopqA_`lm2_`
• S[:] XYZ[\]0adelm2_`6rstuvZwxSyz
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扩展分片：步进Stride

•=£DEFÇ²S;æ`0YS1qJ¤d(stride)n
•¥´¦F`=£^�8�Ã S[I:J:K]U

•_K:VW S ¬\NOa¾AB½ I _dAB½ J-1a`� K NOK:y
ab}cU\ K d½zfa]^ä½1aÃ�Ò�eìí\fV¬¾àg|
WM`y»NO\èh}

•õð2£0y»ij\zùäakl¢m¶�Ï<»n!opó¿ÄNO
jI{qY´í\rI

•zfäåî½@ä
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扩展分片：步进Stride

•=£DEFÇ²S;æ`0YS1qJ¤d(stride)n
•¥´¦F`=£^�8�Ã S[I:J:K]U

•_K:VW S ¬\NOa¾AB½ I _dAB½ J-1a`� K NOK:y
ab}cU\ K d½zfa]^ä½1aÃ�Ò�eìí\fV¬¾àg|
WM`y»NO\èh}

•õð2£0y»ij\zùäakl¢m¶�Ï<»n!opó¿ÄNO
jI{qY´í\rI

•zfäåî½@ä
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K�������> ¡¢£1¤¥¦§¨V¦§©
LMG kl4¤¡ªLM>«¬7­ª®¯



字符串转换工具

•int()Ôq;<+�¨­,-?´qq�U
•float()Ôq;<+�¨­,-�µ¶qU
•str()Ôq;<+q�,-?�¨­DE¦Fn
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字符串转换工具

•LS`�¨;</Ê+í§©,Ø` ord() Ôq,-?íH�`
ASCII hUà chr() Ôq+¡¨M}�`ÀÁU+ ASCIIh,2?H
�`�¨J

•©R ord() � chr() ÔqU;<¨M4I�¨­`q(¦§n
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字符串转换工具

•+xSDfºd»`�¨­,-?¥�`½d»´q
•B = '1101'
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修改字符串
•Python K�¨­ªIi;8:°n

10/3/22 61



修改字符串
•Python K�¨­ªIi;8:°n
•«k¬8xS�¨­Ujk©R�îB=£�H`Ï]e¤­î�
�©xS®`�¨­U¯«yk`°UÇk+�SST��©�¨
­\±`89�
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字符串操作

•�²��-
• find()Ö replace()
• find()s$tK*Ç�C}

•{|1}~�*+,�v�2\]����a�PQ -1<
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字符串操作

•_`>³
•split()

•�qA*+,��^qA�*+,2hU68��+*+,^��<>��
s����+6��2��+^��<
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字符串操作

•lÞÿ,-
•upper()
• lower()
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字符串操作-小结

|1 =�9cD

S.find() S.find(‘SPAM‘) ���,6PQ\]

S.replace() S.replace(‘SPAM’, ‘EGGS‘61),�‘EGGS‘�,�N�qA’SPAM’�
,

S.split() S.split(‘,’),���+�qA*+,��^qA�*+,2hU

S.upper() JN��

S.lower() JN��
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字符串格式化 --- %表达式

•�¨­pF2²ô³õ^¦F
•�¨­pF2DEF%

•ÃÒ¾ Python uv�wT÷\s$
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字符串格式化--- %表达式

•HI^ò��`pF2U;<�pF
2DEFKXR�D°X`,-gh

•È�\%s, %d, %f}
•@Ax
•%e, %ia%g
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字符串格式化

10/3/22 70



字符串格式化
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字符串格式化

•/ÊZR�±K`�e*Ù}�`�
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字符串格式化--- format()方法

•�¨­pF20º³×7
• format() s$
•ÃÒ Python 2.6 Ö Python 3.x �yE\s$}
•Ö@Ax%PQA��aformat() s$\PzsE{|rij}
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字符串格式化--- format()方法

•´Rformat() ×7`3;<bxSµ��¨­`È9Uîïfq`
HI���;<�-
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字符串格式化--- format()方法

•´Rformat() ×7`3;<bxSµ��¨­`È9Uîïfq`
HI���;<�-

•�¨­pF2×7K`×mT;<¶ò°DrVí.`:°v��
9<¨M�ZU·bUÉ²LS¸��� ²¹n
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# °±e�; ²³´aµ¶�·



字符串格式化--- format()方法

•�¨pFº»

•µ¶q»R7% DEFK}w`gh���pF2ª«n
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{0:10}P¸¹º45µ¶z^»¼½@10'(¾¿
{1:<10}P¸¹ºÀ5µ¶z^»¼½@10'(¾¿?ÁÂÃÄG



字符串格式化--- format()方法

•�¨­pF2×7;<¶òHIªB��±�J
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字符串格式化

•¼9XRformat()pF2×7
•÷y»s}~��\s$E
•�÷PQA% xú÷\yÄ��¡¢
•åîsijéfi�>ä:�
•PQA% b¹�å¢���
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字符串小结

•Python K`�¨­iú¬8
•Python KLZT�[ZTXR¥½}w
•XRYZT('''V""");<¶òxSQM�¨­
•,ó¨ '\'
•���;<Re,óUXRr;<z���i/�,ón

•õ r"this is a line with \n" �\n]3�aT�Ò�i
•¾�#qóÒ¿�¨­UÓ"this " "is " "string"¡¢op,-?this is 
string

•�¨­;<R + ¦§¨"Û�xÆUR * ¦§¨v¹
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字符串小结

•Python K`�¨­²ô³�Z×FU:ÀÁÂ< 0 .;U:ÂÁÀ
< -1 .;

•Python Ã²LÄ` char �¨��UxS�¨ab¡Z? 1 `�¨
­

•�¨­`ÕÙ`67pFÓ�J89[P�Å:��Å:¤¡]
•;<RDEF% V×7 format() dM�¨­pF2
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练习

•�¨­'a\nb\x1f\000d'Æ²Q�S�¨Ç
•ÈÉ�¨­S`�?'s,pa,m'UÓg:KÊËÙôS�¨Ç
•Óg+´q�¨­,?ºd»�¨­Ç

10/3/22 81


