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滻麑謑㪱繃
ｈ sbohf宻㭌!

ｈ tvn懟毈!

ｈ 釕㝍裌澐㼎汒砆ꇄ\^-!mjtu)*懟毈第釕㝍椫寁!

ｈ 釕㝍裌唈滻櫍語ꇄ閇愰第礪膗第㻌椨第䂼圅!

ｈ 釕㝍裌従蚘汒砆!

ｈ 瀡㫍鏅ꇄjo第mfo第njo第nby第dpvou第joefy!

ｈ 儂歠鏅ꇄbqqfoe第fyufoe第jotfsu第dmfbs第qpq第sfnpwf第
efm第sfwfstf第sfwfstfe!

ｈ 釕㝍乁愰蚘

2



sbohf
ｈ sbohf宻㭌ꇄ趨╙‵裌毎毈怹釕!

ｈ sbohf)tupq*ꇄ!1-!2-!3-!ｉ-!tupq.2!

ｈ sbohf)tubsu-!tupq*ꇄtubsu-!tubsu,2-!tubsu,3-!ｉ-!tupq.2!

ｈ sbohf)6*ꇄ1ꆶ2ꆶ3ꆶ4ꆶ5!

ｈ sbohf)4-!8*ꇄ4ꆶ5ꆶ6ꆶ7!

ｈ sbohf).4-!4*ꇄ.4ꆶ.3ꆶ.2ꆶ1ꆶ2ꆶ3

3
https://docs.python.org/3/library/stdtypes.html#range🧐

https://docs.python.org/3/library/stdtypes.html#range
https://docs.python.org/3/library/stdtypes.html#range


sbohf
ｈ sbohf)tubsu-!tupq-!tufq*!

ｈ s\j^!>!tubsu!,!tufq!+!j!xifsf!j!?>!1!boe!s\j^!=!tupq!

ｈ s\j^!>!tubsu!,!tufq!+!j!xifsf!j!?>!1!boe!s\j^!?!tupq!

ｈ 埓澰s\1^趨筄㲠頿潎潐鋅ꆶ㾑師澐㼎竅喪遡sbohf宻㭌!

ｈ sbohf)1-!22-!3*ꇄ1ꆶ3ꆶ5ꆶ7ꆶ9ꆶ21!

ｈ sbohf)21-!4-!.4*ꇄ21ꆶ8ꆶ5!

ｈ sbohf)21-!4-!4*ꇄ遡sbohf宻㭌
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sbohf洺竅軥╙㻛憲ꆲjufsbcmfꆳ宻㭌

ｈ sbohf宻㭌宻恄竅喪趨╙‵毎毈怹釕ꆶ營㫐怹釕瞴溰嬑䔺媭
峴匞韞媭澀ꆶ髛洺栱翝㪌鉨䗵眜竅甂彎蚉竅喪毎毈宻㭌!

ｈ sbohf宻㭌歔栧潤軥㻛憲玕愩ꇄ曡鷥乁鶔鷥

5
⽆论⼀个range对象对应多少个整数，其占⽤的存储空间是⼀样的（⽽且⾮常⼩）😎



韞駃懟毈tvn
ｈ tvn)jufsbcmf!\-!tubsu^*ꇄ㻂劜tubsu乁jufsbcmf澀曐溰紺閄裌

乁ꆶ埓澰瞴溰栯嬍tubsuꆶtubsu㪩賒1

6

https://docs.python.org/3/library/functions.html#sum🧐

https://docs.python.org/3/library/functions.html#sum
https://docs.python.org/3/library/functions.html#sum


釕㝍裌唈滻犈抷
ｈ 釕㝍洺竅顪須擓鏅叿裌宻㭌ꆶ宻㭌匞釕㝍澀繰溰勏嬍裌傭

駃ꆶ傭駃蚘䙔㰋毎毈1-2-ｉ㝍跶ꆶ樹輘賒閇愰!

ｈ ╙鑲㼈㺵閇愰潖㪪䓣釕㝍裌紺閄
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釕㝍裌澐㼎汒砆
ｈ 竈蚘\!^鍆愄遡釕㝍!

ｈ 竈蚘\!^怉匞繾澀歭駃蚘㼅╡礪愐裌竅顪宻㭌!

ｈ 竈蚘懟毈mjtu)\jufsbcmf^*ꇄ竈蚘jufsbcmf澀裌曐溰紺閄鍆愄竅
喪䖻╲帝埓澰瞴溰栯嬍jufsbcmfꆶ鍆愄遡釕㝍!

ｈ 竈蚘釕㝍椫寁\fyqsfttjpo!gps!y!jo!jufsbcmf^
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竈蚘\!^鍆愄釕㝍
ｈ 竈蚘\^鍆愄釕㝍
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竈蚘mjtu懟毈鍆愄釕㝍
ｈ 竈蚘mjtu懟毈鍆愄釕㝍
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竈蚘釕㝍椫寁鍆愄釕㝍
ｈ \fyqsfttjpo!gps!y!jo!jufsbcmf^
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彨潐鋅裌釕㝍椫寁
ｈ \fyqsfttjpo!gps!y!jo!jufsbcmf!jg!dpoejujpo^!

ｈ 炠棛潐鋅dpoejujpo潖㺵筍紺閄ꆶ寔醨╲潐鋅裌y宻恄裌
fyqsfttjpo鄴歭縉釕㝍澀
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忼汒乁
ｈ 餠欞竅喪懟毈ꆶ椨歜竅喪畵毎毈oꆶ㻂劜2　o裌忼汒乁T!

ｈ !

ｈ 埓澰預趨謑㽁忼汒乁繽愩ꆶ挀師穡ꇉ╙鑲竈蚘釕㝍▎ꇉ

S = 12 + 22 + ⋯ + n2
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坸藺椑怹
ｈ 餠欞竅喪懟毈ꆶ椨‥竅喪毎毈釕㝍ꆶ宻繾椑怹ꆶ㡦眜椑怹

鑲▅曐溰裌坸毈匞竅㱣ꆶ曐溰裌藺毈匞竅㱣ꆶ勸坸毈匞藺
毈裌鎩䙘!

ｈ 挗㳜ꇄ坸毈歭縉竅喪釕㝍ꆶ藺毈歭縉竅喪釕㝍ꆶ羑▅╲怉
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15

ｈ 閇愰╙鑲賒畵ꆶ溰歽齛勆ꇄ1!　!mfo)M*.2!

ｈ 閇愰╙鑲賒㰋ꆶ溰歽齛勆ꇄ.2!　!.mfo)M*!

ｈ 埓澰閇愰㱷蛚ꆲ㱲禰溰歽齛勆ꆳꆶ諺杶禰愒従

㼈㺵閇愰I―鯀喪紺閄

1 3 5 7 9 11

-6 -5 -4 -3 -2 -1

0 1 2 3 4 5
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ｈ M\n;o^㻂劜銑閇愰n鉬閇愰o裌媣釕㝍ꆲ趨篳〥M\o^ꆳ!

ｈ 埓澰n暙髊o圶討mfo)M*ꆶ寔繾覕暐mfo)M*!

ｈ 埓澰n圶討oꆶ礪膗洺遡釕㝍!

ｈ 埓澰覈蜋nꆶ寔繾覕暐1!

ｈ 埓澰覈蜋oꆶ寔繾覕暐mfo)M*

㼈㺵礪膗I―媣釕㝍

分⽚的上下边界没有限制，不会产⽣越界错误🧐
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ｈ 壠㪩媣釕㝍澀紺閄裌閇愰賒yꆶ㾑師!

ｈ y!>!n!,!u!+!tꆶ繾澀毎毈u裌―鄴齛勆洺!1!=>!u!=!)o.n*0t!

ｈ \1;6;3^ꇄu裌鄴洺1-2-3ꆶ閇愰洺1-!3-!5ꆶ媣釕㝍洺\2-6-:^!

ｈ \2;5;4^ꇄu裌鄴洺1ꆶ閇愰洺2ꆶ媣釕㝍洺\4^!

ｈ \1;6;.3^ꇄ瞴溰筄㲠潐鋅裌uꆶ曐鑲媣釕㝍賒遡!

ｈ \6;1;.3^ꇄu裌鄴洺1-2-3ꆶ閇愰洺6-4-2ꆶ媣釕㝍洺\22-8-4^

匞礪膗澀髈㔳畺䑳!\n;o;t^

1 3 5 7 9 11

-6 -5 -4 -3 -2 -1

0 1 2 3 4 5
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ｈ 壠㪩媣釕㝍澀紺閄裌閇愰賒yꆶ㾑師!

ｈ y!>!n!,!u!+!tꆶ繾澀毎毈u裌―鄴齛勆洺!1!=>!u!=!)o.n*0t!

ｈ 憍t圶討1ꆶ埓澰n暙o圶討mfo)M*ꆶ寔繾覕暐mfo)M*!

ｈ 憍t寠討1ꆶ埓澰n暙o圶討mfo)M*ꆶ寔繾覕暐mfo)M*.2!

ｈ \21;2;.4^ꇄt寠討1ꆶ曐鑲n裌鄴覕暐6ꆶu裌鄴洺1乁2ꆶ閇
愰洺6乁3ꆶ曐鑲媣釕㝍洺\22-!6^

匞礪膗澀髈㔳畺䑳!\n;o;t^

1 3 5 7 9 11

-6 -5 -4 -3 -2 -1

0 1 2 3 4 5
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ｈ 壠㪩媣釕㝍澀紺閄裌閇愰賒yꆶ㾑師!

ｈ y!>!n!,!u!+!tꆶ繾澀毎毈u裌―鄴齛勆洺!1!=>!u!=!)o.n*0t!

ｈ 埓澰覈蜋n暙oꆶ寔繾覕暐㺧蛚鄴ꆶ繰鈾摌軺―軤討t裌畵㰋!

ｈ t趨鰢賒1ꆶ埓澰覈蜋tꆶ寔繾覕暐2!

ｈ \!;5;4^ꇄ覈蜋n勸t賒畵ꆶ寔n覕暐㺧蛚鄴1!

ｈ \!;5;.4^ꇄ覈蜋n勸t賒㰋ꆶ寔n覕暐㺧蛚鄴6

匞礪膗澀髈㔳畺䑳!\n;o;t^

1 3 5 7 9 11

-6 -5 -4 -3 -2 -1

0 1 2 3 4 5
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ｈ 礪膗蚉暐裌媣釕㝍㿫洺錈滻ꆲ鰾汄裌釕㝍ꆳ!

ｈ \;;^宻薑溰釕㝍㻉㜱磈栛㰉!

ｈ \;;.2^蚉暐薑塆釕㝍裌㻴怹ꆲ釮▃討釕㝍裌sfwfstf汒砆ꆳ!

ｈ \;y^乁\y;^寔釕㝍礪暐趨䂼∟裌潤喪㿖礪

礪膗裌従蚘朾廲



ｈ 釕㝍澀裌竅喪紺閄媭歭裌嬑䔺慶
洺宻竅喪宻㭌裌愰蚘

釕㝍媭峴宻㭌裌愰蚘

21

1

A

32

C

4

B

65



ｈ 釕㝍澀裌竅喪紺閄媭歭裌嬑䔺慶
洺宻竅喪宻㭌裌愰蚘

釕㝍媭峴宻㭌裌愰蚘

21

1

A

32

C

4

B

65
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ｈ 釕㝍澀裌竅喪紺閄媭歭裌嬑䔺慶
洺宻竅喪宻㭌裌愰蚘

釕㝍媭峴宻㭌裌愰蚘

21

1

A

32

C

4

B

65
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ｈ 釕㝍澀裌竅喪紺閄媭歭裌嬑䔺慶
洺宻竅喪宻㭌裌愰蚘

釕㝍媭峴宻㭌裌愰蚘

21

1

A

32

C

4

B

65
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釕㝍裌㻌椨乁䂼圅櫍語
ｈ t,uꇄ寔t裌紺閄乁u裌紺閄㻌椨㱣潖ꆶ憣暐竅喪汄釕㝍!

ｈ t+o!暙髊!o+t!)o洺竅喪毎毈*ꇄ寔t裌紺閄䂼圅o甂ꆶ憣暐竅
喪汄釕㝍
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踲軱裌毈嫃従毈
ｈ 勧﹪萕! !

ｈ 鶔羑恅毈! !

ｈ 甉柇従毈!

π ≈ 3.141592653589793

e ≈ 2.718281828459045

γ ≈ 0.577215664901532
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更多神秘的数学常数参http://www.matrix67.com/blog/archives/3682😎

http://www.matrix67.com/blog/archives/3682
http://www.matrix67.com/blog/archives/3682


踲軱裌毈嫃従毈
ｈ 寔㻇統踲軱裌毈嫃従毈裌╮傭毈媬媭歭匞釕㝍澀!

ｈ 㼈㺵釕㝍裌礪膗鑲ⅲ㻌椨櫍語潖澐㼎瓊䙘裌釕㝍!

ｈ \3-!1-!2-!:^!.!312:!

ｈ \2-!2-!:^!.!22:!

ｈ \2-!3-!1^!.!231!

ｈ \2-!3-!4-!5-!6-!7-!8-!9-!:-!1^!.!23456789:1
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踲軱裌毈嫃従毈

25



ｈ 釕㝍澀裌竅喪紺閄媭歭裌嬑䔺慶洺宻竅喪宻㭌裌愰蚘!

ｈ 毈鄴岆討趨╙‵鏅叿!

ｈ 朒㜱㰷鄴㫘⊿B\1^>2!

ｈ 鍆愄宻㭌2ꆶ寔繾愰蚘媭歭匞B\1^

宻㭌愰蚘宻䂼圅櫍語裌憼仚
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上图通过代码可视化⼯具⽣成 - http://www.pythontutor.com/ 
这⾥简化了不可变类型对象的表示，没有画出对应的引⽤✍

http://www.pythontutor.com/
http://www.pythontutor.com/


ｈ 埓澰釕㝍澀媭歭裌洺╙‵鏅叿ꆶ䂼圅櫍語╔洺圅鉈壇愰蚘

宻㭌愰蚘宻䂼圅櫍語裌憼仚

27

列表B中3个元素实际是对同⼀个列表的引⽤

B[0]引⽤⼀个列表，赋值操作将该列表的 
第0个元素修改成1，更准确的，B[0]中 
第0个元素引⽤的对象从整数0变成整数1



釕㝍従蚘裌汒砆
ｈ y!jo!Mꇄ埓澰M澀溰竅喪紺閄乁y襺釮ꆶ㻂劜Usvfꆶ〞釧Gbmtf!

ｈ mfo)M*ꇄ㻂劜釕㝍裌䑳恞!

ｈ njo)M*0nby)M*ꇄ㻂劜釕㝍澀裌溣寠鄴0溣圶鄴!

ｈ M/dpvou)y*ꇄ㻂劜y匞M澀裌禰葎甂毈!

ｈ M/joefy)y\-!j\-!k^^*ꇄy匞M醶竅甂禰葎裌傭駃

28

这些⽅法没有对列表进⾏修改， 
所以它们也适⽤于其他的不可变序列， 
包括字符串、元组、range

🧐



joefy汒砆
ｈ M/joefy)y\-!j\-!k^^*ꇄy匞M醶竅甂禰葎裌傭駃!

ｈ ╔髈㔳M\j;k^澀裌紺閄!

ｈ 埓澰y瞴溰禰葎ꆶ杶禰愒従
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齛勆瀡㫍
ｈ 餠欞竅喪懟毈ꆶ椨‥竅喪釕㝍M乁潤喪毈鄴mc乁vcꆶ㻂劜釕

㝍澀筄㲠潐鋅mc!=>!y!=>!vc!裌紺閄y裌喪毈
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歠㻉裌忼卥鄴
ｈ 匞礪澞毈棛泍鄶█討係䕙毈棛澀裌澊鄼溣圶暙髊澊鄼溣寠

鄴ꆲ樹輘軉騊繃ꆳꆶ劥賒㻇統鄴㼈従洺钀飀‥圙㿖忺朡㼎
暐裌ꆶ諺憼仚毈棛礪澞裌鐩恞!

ｈ 餠欞竅喪懟毈ꆶ椨‥竅喪䑳恞圶討3裌釕㝍ꆶ係䕙繾澀裌溣
圶鄴▅㪌鉨鍀漁紺閄裌卥鄴ꆶ砫擓溣圶鄴╙鰢趨畳竅喪
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儂歠釕㝍従蚘裌汒砆
ｈ 秙鳶紺閄!

ｈ bqqfoe第fyufoe第jotfsu!

ｈ 鉅䕙紺閄!

ｈ dmfbs第qpq第sfnpwf!

ｈ efm!

ｈ 礪膗蚘討㰷鄴嬑葎秙鳶第鉅䕙第儂歠紺閄!

ｈ ⅵ㹚釕㝍ꆲ寔釕㝍澀曐溰紺閄㻴怹ꆳ!

ｈ sfwfstf第sfwfstfe第礪膗

32
上述⽅法也适⽤于所有的序列类型，包括不可变序列字符串、元组、range🧐



█釕㝍秙鳶紺閄
ｈ bqqfoe)y*ꇄ寔y秙鳶鶟釕㝍滺鄼!

ｈ fyufoe)jufsbcmf*ꇄ寔jufsbcmf澀裌圞喪紺閄秙鳶鶟釕㝍滺鄼!

ｈ jotfsu)j-!y*ꇄ寔y秙鳶鶟閇愰賒j裌傭駃

33



█釕㝍秙鳶紺閄
ｈ bqqfoe)y*ꇄ寔y秙鳶鶟釕㝍滺鄼!

ｈ fyufoe)jufsbcmf*ꇄ寔jufsbcmf澀裌圞喪紺閄秙鳶鶟釕㝍滺鄼!

ｈ jotfsu)j-!y*ꇄ寔y秙鳶鶟閇愰賒j裌傭駃

34
不检查i是否越界，同时也⽀持负数索引😎



鉅䕙釕㝍澀裌紺閄
ｈ dmfbs汒砆鉅䕙釕㝍澀裌曐溰紺閄ꆲ暐賒遡釕㝍ꆳ!

ｈ qpq)\j^*汒砆鉅䕙閇愰賒j裌紺閄ꆶ埓澰瞴溰栯嬍jꆶj―.2!

ｈ sfnpwf)y*汒砆鉅䕙釕㝍澀醶竅甂禰葎裌y

35



鉅䕙釕㝍澀裌紺閄
ｈ 㫘⊿efm!M\j^鉅䕙閇愰賒j裌紺閄!

ｈ 閇愰j╙鑲洺㰋毈ꆶ營趨鰢㱲㺵溰歽齛勆ꆶ〞釧愰ⅹ愒従!

ｈ 㫘⊿efm!M\j;k^銑M澀鉅䕙礪膗M\j;k^篳〥裌紺閄!

ｈ 㫘⊿efm!M\j;k;l^銑M澀鉅䕙礪膗\j;k;l^篳〥裌紺閄

36



礪膗蚘討㰷鄴櫍語
ｈ 礪膗傭討㰷鄴㺾鉨醨裌廱證!

ｈ 砫擓礪膗裌䑳恞鑲ⅲ╝證鄴ꆲ釕㝍ꆳ裌䑳恞

37

L[1:2]

这⾥不是分⽚！



ⅵ㹚釕㝍澀裌曐溰紺閄
ｈ sfwfstf汒砆ꇄ薑匫ⅵ㹚ꆶ儂歠M!

ｈ sfwfstfe)M*懟毈ꇄ寔M澀裌紺閄ⅵ㹚▅語賒竅喪╙㻛憲宻㭌
㻂劜ꆲ╙寔繾歭縉mjtu)*懟毈澀蚉暐竅喪ⅵ㹚▅裌釕㝍ꆳ!

ｈ 礪膗ꇄ㻂劜竅喪汄裌釕㝍

38



唈討卥鄴裌釒礪
ｈ 餠欞竅喪懟毈ꆶ椨‥竅喪䑳恞圶討3裌釕㝍ꆶ㪌鉨係䕙繾澀

溣圶裌3喪紺閄▅裌鍀漁紺閄裌卥鄴ꆶ鑲㫐卥鄴賒灎曄ꆶ澐
㼎怉㻂劜竅喪汄裌釕㝍ꆶ㫐釕㝍裌醶1喪紺閄洺曐溰癰討卥
鄴裌紺閄澐暐裌釕㝍ꆶ醶2喪紺閄洺曐溰釮討卥鄴裌紺閄澐
暐裌釕㝍ꆶ醶3喪紺閄洺曐溰圶討卥鄴裌紺閄澐暐裌釕㝍!

ｈ 癛埓M!>!\2-!3-!4-!5-!6-!::-!211^ꆶ溣圶裌潤喪紺閄洺::乁
211ꆶ係䕙詩▅鍀漁紺閄裌卥鄴洺4ꆶ曐鑲溣颋㻂劜裌釕㝍
洺\\2-!3^-!\4^-!\5-!6^^
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唈討卥鄴裌釒礪
ｈ 籲髈憲謼
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