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ח׭ׄכ
묷땲銉ע忶ןצյ✇䍲׈׾ֻֿײ׻׵ך
묷땲銉סⲇא׆☭꿔ס㝌ד׼־ד

劤剅ך湡涸
勓剹סٜعؕذעꄼ׽յPythonס묷땲銉؅鞃僻ג׊勓׌ךնַֹך׆׆ր묷땲銉ց
묷땲銉؅槏闋סյPythonעךն勓剹׌ױ׊؅䭰כ׆ס䪫銉םؠشؓؼُךյ둚䍲עכ
ֹ׻׾״鞅ֿغ٭ؤت٭خג׿؂❈묷땲銉ֿגױյכ׆׾םמֹ׻׾׎ם׆ַ❈י׊
ն׌ױ׊כ؅潨溷כ׆׾םמ
עך勓剹ֽם Python3 ؅㸐骭׌ױ׊כնי׬׌עّٚءٞوٜو٤ئגױ Python

ն׌ױַי׊ⳛ✑牞霼ך3.8
劤剅ך胜兝
Pythonס☭宜׷ؠ٭٠ّ٭ٝن劔⻏ٚؕעךٛٚهյ묷땲銉ֿ❈׌ױַי׿؂ն

• FlaskעךրThread Local Storageցַֹכ묷땲銉ֿյ
• SQLAlchemyעךր悍砯㲳غ٭ٞ٭ف٭؛ցַֹכ묷땲銉ֿյ
• pytestעךր圸倀勎㜟䳕ցַֹכ묷땲銉ֿ❈׌ױַי׿؂ն

׊־׊ Python汔갛עךր묷땲銉׍׼־׬ֹ❈עցךַ׎׾ַי׿׈כյס׼׿׆
䪫銉׷焒餟؅㳔ש塌⚶עꮹ׌ױַי׿׼ն״גסאյ蝄脢ֿت٭خסؠ٭٠ّ٭ٝن
ն׌ױַי׊䡢ֿ溪气◜ַֹכַם׀ך槏闋ֿ׵ך؆؅鞅غ٭ؤ
脝ֻכדכ׆ם׊־ֽ׼גײי䘼ַ־؆׎ױ 㝕☭ם؆ײעր묷땲銉םֹ❈עցכ
阋ֹյׄל槁㵅עךٛٚهؕٚ׷ؠ٭٠ّ٭ٝنס묷땲銉ֿ❈׾ַי׿؂յַ׎סא
նַם׼־⮔ׂ׻׵ך؆؅鞅غ٭ؤت٭خ蝄脢ֿך
獗׉յַ׼ֿם׀ֽיז阋כցם׾׌յֽⵊ穵؅ם׾״ր둾؅叉עמյ㳔气ך׾ױ
ն阋׌ךֹ׻סꪨ┾׌⮂阋ַכցֽׄיזםמֹ׻׾׀ךַ׼׃րֽⵊ穵כ׾⮂מ⚶
ⶻֹֿ׮ס㲳גַי׊ⵊ穵׽אז׆י׿걇מյ镩׽׻㲳ם澵긖潨גַיז؅㴕ׄחַ
噺䔿ע둚雄❿ַֹכ׾׿׈烾澃ג׊槁㵅ն
؅כ׆׾ַי׿؂❈묷땲銉ֿעךغ٭ؤت٭خסն槁㵅׌ךַ׊־ֽע槁㵅ם؆׆
霼״յסאכ؆ה׀䪫銉׷焒餟؅侷ֻ׾塌⚶ֿ䖩锡־ֹ׺׊ךַםעךն
勓剹׌ך⫕┞ס״גסאעն



ii | ח׭ׄכ

劤剅ךⰻ㺁
勓剹עךյ俙㝂ׂס묷땲銉؅鞃僻ׂםךׄד׾׌յ䖩׍㵅氠❛׵箩♃׌ױַי׊ն
㵅氠❛؅俙㝂ׂ焒ךכ׆׾յ묷땲銉ע䔢מ皑כדסח㵅䠊כ׼גֻ׼׵י׊䘼ַ׌ױն
勓剹ס⫐㵼ע姌סꄼ׌ך׽ն

• 睗 1皹րّ٭ٝنؠشذتց(p.1)עךյꫀ俙؅⩧׊⮂צ⽿ס鞪׾׬偙岺؅鞃僻
նלם侉虘סյ@property׷ع٭ِٖٝبס⮬ն㵅氠❛f-倀㲻׌ױ׊

• 睗 2皹ր杅媗ْغشخց(p.19)עךյ؅عؠؘةه؛ꀐ剹׊تجؠؓמֹ׻ס
ն㵅氠❛׌ױ׊偙岺؅鞃僻׾׌تجؠؓמֹ׻סعؠؘةه؛յꀐ剹؅׽ג
蔦ⳛ䬺䒟׾׿׈ꀐ剹׷յٛכعتꀐ剹לםذ٭ظםֹ׻גנ⫆؅ն

• 睗 3皹ր悍砯㲳ց(p.35)עךյ悍砯㲳؅┪剹׾׌׀偙岺؅鞃僻׌ױ׊ն㵅氠❛
傽♕亣✑ס祔ⷃⵊ׷յמ׍׎ت٭ق圸倀勎׾✑؅偙岺לםն

• 睗 4皹րذ٭ٝؤظց(p.81)עךյꫀ俙סذ٭ٝؤظ둚䍲ם❈ַ偙؅箩♃ױ׊
նלםذ٭ٝؤظ氠ؠ٭ُز٤يյ׷ⵊْٓס״גסն㵅氠❛둚ꅋⵊ׌

• 睗 5皹րꫀ俙عؠؘةه؛غ٭ؤכց(p.115)עךյꫀ俙ذْםױ׉ױ׈ס䝠㖥
؅䑛׌⮂׀偙岺؅鞃僻׌ױ׊ն㵅氠❛סٔة٭ٞؠ둚ꅋⵊ׷յٗتطعشؼ
؅ٔزتؠؔنסع DIⵊ׾׌偙岺לםն

• 睗 6皹ր䬂骭圸倀勎ց(p.151)עךյ䬂骭圸倀勎؅剹׀䳕ֻ׾偙岺؅鞃僻׌ױ׊ն
㵅氠❛assert倀؅ة٭جشْס蔦ⳛ陭㴻ն

• 睗 7皹րغشخْכعؠؘةه؛ց(p.161)עךյPythonؠ׷عؠؘةه؛סך
յِغشخն㵅氠❛杅沌ْ׌ױ׊؅鞃僻ײ篁♐סغشخْ׷تٚ ٤նؕتؠش

• 睗 8皹րذوٛؠتؔظց(p.197)עךյْסؔطقٞو׷׊⮂צ⽿غشخ♐篁
ס⡑ؔطقٞوն㵅氠❛׌ױ׊鞃僻יַחמ塌茣ذوٛؠتؔظ׾؅佻ֻײ
նלםٖبشٔ؞

• 睗 9皹րْتٚؠذց(p.217)עךյ؅عؠؘةه؛تٚؠ亣✑׾׌偙岺؅鞃僻
նלם٭قشն㵅氠❛O/Rُ׌ױ׊

• 睗 10皹րfor倀כ with倀ց(p.239)עךյwith倀כ for倀؅ײׂ׊ס鞃僻ױ׊
氠ٖبشٔ؞ն㵅氠❛׌ DSLյٜ٭صؠ٭ُز٤يն

• 睗 11皹ր❛㜽ؠشفت٭ٝعכց(p.273)עךյ❛㜽מꫀ؅ؠشؼؠط׾׌鞃
僻׌ױ׊ն㵅氠❛؅ؠشفت٭ٝعꪨ䑛ַ׽גյך٭ٚ؜銨獏׾׌ն

• 睗 12皹րٜف٭ٞء㜟俙ٜ؜٭ٞכ㜟俙ց(p.291)עյٜف٭ٞء㜟俙٭ٞכ
؅ꪨ䑛ׂնؠشفت٭ٝعך⚂匛ַ־ն㵅氠❛箖׌ךؠشؼؠطס㜟俙ٜ؜

• 睗 13皹րٜٓ٭ٖةց(p.303)עךյٓמٜ٭ٖةꫀ؅ؠشؼؠط׾׌鞃僻׊
ⰺն⮔מٜ٭ٖةٓס鏿俙ךٜؕؒنն㵅氠❛1׌ױ

⻄皹ע栃皑ךס׾ַי׊յסל皹׼־鞅؆׵ך圸ַ׎ױ؆ն蕟⽱׾ֵס皹׼־鞅׳
նֹ׺׊ךַַכ
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劤剅ד䪔הְֿז׻
勓剹עךյ姌עכ׆ס䪒ַ׎ױ؆ն

• The Zen of Python*1

• Pythonic Way*2

㼎韋铣罏
勓剹עյPython ն׌ױַי׊מ؅㸐骭┪♧筦脢╚׾ַי׊ם׆ַ❈瓦䍲׾؅ֵ

Python؅㢼ס׽־ףג״⮴䖥脢׷յ⪜ꪎ剹؅箽ֻס׽־ףג⮴筦脢עյ氰׊陹ֵױ׽
ն؆׎ױ׽ֵעך㸐骭鞅脢ס勓剹ֿ؆׎
⪽✄溷עמ姌؅☭סٜيٝםֹ׻ס㸐骭׌ױַי׊כն

•ր[x for x in range(1, 11) if x % 2]ցס倀岺ֿ⮔׾־
•ր(lambda x, y: x + y)(3, 4)ցס篙卸ֿ◙䞯׾׀ך
•րx=1ցכրfn(x=1)ցסꇙַֿ鞃僻׾׀ך
•րreturnցכրyieldց׾׿׼ׄ⮔ַ❈؅
•ր@propertyցֿ✇׾־⮔־סם

ز؎؟ز٦ه؟
勓剹ךعؕئع٭َئס婞靯銨؅⪪ꪛ׌ױַי׊նر׵3*ّٚءٞوٜو٤ئגױ
ն׌ױ׀ךغ٭٤ٞؗ

• https://kauplan.org/books/pythonmagic/

闐鳤
勓剹ע姌ס偙ג׊ױ׀דגַי׊٭ٖلٝמ꽄┮⻎նֵ׌ױַ׉ׇֹכֿ׽ն

• 宋ٚٛإ (https://twitter.com/gorilla0513)
• @74th宋 (https://twitter.com/74th/)
• @it_ojisan4321宋 (https://twitter.com/it_ojisan4321)

杅74@מth宋־חַׂעמꓨ㝕םꪨꇙַ؅䭰䷂ַג׊ױ׀דגնסא幾ַ焒餟מ䠊
颍׌ױ׊ն
յ׽ֵמ詇脢ךױֵׂע⚈鬬סאյ׵י׊כגזゼ꾴掾ֵֿ׷⤫┮־✇מ勓ס׆ֽם
宋׎ױ׽ֵעמ׼؆ն宋מ׼ꃞ䝵ֹֽ׻ַם׊ענױםֹ׻׾־־ס꿈ַ׌ױ׊ն

*1 րThe Zen of Pythonיז✇ցכ䘼ׂ׼אֽע☭גז勓剹ס㸐骭鞅脢׎ױ׽ֵעך؆ն
*2 րPythonic Wayיז✇ցכ䘼ׂ׼אֽע☭גז勓剹ס㸐骭鞅脢׎ױ׽ֵעך؆ն
*3 י׬׌עّٚءٞوٜو٤ئ Python ն׌ױַי׊ⳛ✑牞霼ך3.8

https://kauplan.org/books/pythonmagic/
https://twitter.com/gorilla0513
https://twitter.com/74th/
https://twitter.com/it_ojisan4321
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邌鎸ٕ٦ٕ
勓剹עך姌םֹ׻ס銨阾׌ױַ❈؅ն

• 芻再虝ֿכד٭ٝءյ؅ّٚءٞو銨׌ն
• 芻再虝ֿ묷虝כדյٜػِ٭ذ亣✑؅銨׌ն
• 㣕㶵ע䒣鞪־յעגױ⯼㎇ס׼־ꃯⲎ؅銨׌ն
• ն׌ꯙ؅銨⯸ס׼־㎇⯼ע納׊巆׽⺅
• ն׌؅銨ع٤ْؤסّٚءٞوעր̓ցס٭ٝء
• ն׌؅銨تٚؠ㜽❛׾׌溪气עגױյ־ⲇ篙卸⮂עր̥ցס٭ٝء

ն׌ױ׊؅獏❛־חַׂ
Ӟ胜兝葿ָؚٖ׾يؚٓٗفדךז٦邌ׅ
def f(x):

return x + 1 ̒ 㣕㶵דךז䓼锃׾邌ׅ
print(f(10)) ̤ 11

Ӟ♳ךהيؚٓٗفך䊴ⴓ׾邌爙ׅ׷
def f(x, y=1): ̒ 㣕㶵כ鷄⸇׾邌ׅ

return x + 1 ̒ 邌ׅ׾⵴ꤐכ简׃嶊׶》
return x + y ̒ 㣕㶵כ鷄⸇׾邌ׅ

print(f(10, 2)) ̤ 12

Ӟ胜兝葿ָ랲葿ٕشى٦ةדךז乼⡲׾邌ׅ
$ python3
>>> 1 + 1
2
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痥 1畍
ي٦ٖؿؙحةأ

ךة٦رך♳ًٌٔ׷׸欽䠐ׁחה׀ׅ⳿ןㄎ׾ծꟼ侧כהي٦ٖؿؙحةأ
إؙ،ח䞔㜠ך⯋׃⳿ןㄎךծꟼ侧דהֿ׷ו׋׾ي٦ٖؿؙحةأկׅדהֿ
رכדծPythonָׅתְג׸׻⢪דؖحغرח⚺כ堣腉זֲ״ךկֿׅתֹדأ
կׅתֹדأإؙ،חي٦ٖؿؙحةأ׮גֻזדؖحغ
կׅת׃➜稱׾랲눤遭׷ֹדדהֿ׷ו׋׾ي٦ٖؿؙحةأծכד畍ךֿ
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2 | 痥 1 畍 Ӫ1.1ي٦ٖؿؙحةأ כהي٦ٖؿؙحةأ
ي٦ٖؿؙحةأ (Stack frame)עכյꫀ俙מכׇ׌⮂צ⽿؅氠䟨ס┪ْٛٓ׾׿׈
㜟俙ٜ؜٭ٞ׵䑛俙׌ױ׿׈㜟俙ֿ呬等ٜ؜٭ٞסꫀ俙עמ╭ն׌ךכ׆סذ٭ظ
ն׌ך甦┞ס
׿׈闋侑כ׾׌◗箽ֿ׊⮂צ⽿յ׿׈䧯✑כ׌⮂צ⽿յꫀ俙؅עّ٭ٝنؠشذت
նַ׈דׂי؅锶ّٚءٞوٜو٤ئס姌ףֻכגն׌ױ
Ӟꟼ侧 f1()׾ㄎן⳿ׅ
def f1(x):

y = x + 1
print(y)

f1()

㎫׌ױ׽םמ✑ⳛםֹ׻ס姌עךյ⫐ꌃכ׾׌؅㵅鉿׿׆ 1.1ն
(1) ꫀ俙 f1()כ׌⮂צ⽿؅յf1()氠ֿّ٭ٝنؠشذتס⡲䧭׾׿׈ն
(2) ꫀ俙 f1()ֿ׊⮂צ⽿ס箽◗כ׾׌յֿّ٭ٝنؠشذتסא鍑佝׾׿׈ն

Ӛ㔳 1.1 鍑佝ה⡲䧭ךي٦ٖؿؙحةأ
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ꟼ侧ㄎָ׃⳿ן穄✪ׅ٦ٕؕٗה׷㢌侧ָ⢪ִ׷זֻז椚歋
׸٦ٕؕ㢌侧ָ呓秛ׁٗח⚺כחي٦ٖؿؙحةأծחֲ״׋׃铡僇חדׅ
أג׃✪穄ָ׃⳿ןꟼ侧ㄎ׭׋ך׉կׅד珏♧ך٦ٕؕ㢌侧ٗ׮䒷侧ׅת
կׅת׶זֻז⢪ִ׮ծٗ٦ٕؕ㢌侧ה׷׸鍑佝ָׁي٦ٖؿؙحة
ג׸⡲䧭ָׁي٦ٖؿؙحةأְ׃ծ倜ה׷׸ׁ⳿ןꟼ侧ָㄎןⱄג׃׉
ٗ٦ٕؕ㢌侧ָ⢪ִׅת׶זחֲ״׷կ
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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ꫀ俙⽿׿⪛ֿ׊⮂צ㲳׾ַיזםמ㖪⻉ֵ׾ꫀ俙ס⯁׼־ꫀ俙ג׊⮂צ⽿؅㖪
⻉׵յ⻎מֹ׻׋ⳛ✑׌ױ׊նףֻכג姌؅ّٚءٞوٜو٤ئס锶ַ׈דׂיն
Ӟꟼ侧 f1()ָ f2()׾ծf2()ָ f3()׾ㄎן⳿ׅ
def f1():

x = 10
f2(x) ̒ f1()ָf2()׾ㄎן⳿ׅ

def f2(y):
f3(y+1) ̒ f2()ָf3()׾ㄎן⳿ׅ

def f3(z):
print(f"z={z}")

f1() ̒ f1()׾ㄎן⳿ׅ
㎫׌ױ׊؅✑ⳛםֹ׻ס姌עךյ⫐ꌃכ׾׌؅㵅鉿׿׆ 1.2ն
(1) f1()כ׌⮂צ⽿؅յf1()氠ֿّ٭ٝنؠشذتס✑䧯׾׿׈ն
(2) f1()ֿ f2()כ׌⮂צ⽿؅յf2()氠ֿّ٭ٝنؠشذتס✑䧯׾׿׈ն
(3) f2()ֿ f3()כ׌⮂צ⽿؅յf3()氠ֿّ٭ٝنؠشذتס✑䧯׾׿׈ն
(4) f3()ֿ׊⮂צ⽿ס箽◗כ׾׌յf3()氠ֿّ٭ٝنؠشذتס闋侑׾׿׈ն
(5) f2()ֿ׊⮂צ⽿ס箽◗כ׾׌յf2()氠ֿّ٭ٝنؠشذتס闋侑׾׿׈ն
(6) f1()ֿ׊⮂צ⽿ס箽◗כ׾׌յf1()氠ֿّ٭ٝنؠشذتס闋侑׾׿׈ն

Ӛ㔳 1.2 ׷׸鍑佝ׁח鷞갫כהך׋׸⡲䧭ׁכي٦ٖؿؙحةأ
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׿׆ն׌ױ׿׈闋侑ך꽄沁סꄊעכסג׿׈䧯✑עّ٭ٝنؠشذتյמֹ׻ס׆
ն׾׌◗箽מ⩰ֹֿ׮סꫀ俙ד؆⽿׼־כֵ׌ך׋⻎כ✑ⳛס׊⮂צ⽿ꫀ俙ע

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
㣐ֹׁךي٦ٖؿؙحةأ
կ㔳ׅת׶ז殯חה׀ծꟼ侧כؤ؎؟㣐ֹׁًٌٔךي٦ٖؿؙحةأ

כד1.2 f1()ה f2()ה f3()׮׸וָي٦ٖؿؙحةأךずׄ㣐ֹׁד䲽ַ׸
կׅת׶ז殯׮㣐ֹׁךي٦ٖؿؙحةأלꟼ侧ָ麩ִכծ鸐䌢ָׅתְג
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ꫀ俙؅⫙䊟⽿׵י׊׊⮂צⳛ✑׌ך׋⻎עն׽ױח✑䧯עכסג׿׈ꄊ꽄شذتמ
ն׌ױ׿׈闋侑ֿّ٭ٝنؠ
նַ׈דׂי؅锶ّٚءٞوٜو٤ئס姌ףֻכג
Ӟ factorial()ꥡ⛦׾鎘皾ׅ׷
def factorial(n):

if n <= 1:
| return 1
else:
| return n * factorial(n-1)

val = factorial(3) ̒ 3 * 2 * 1 ׷鎘皾ׅ׾
print(val) ̤ 6

㎫׌ױ׊؅✑ⳛםֹ׻ס姌עךյ⫐ꌃכ׾׌؅㵅鉿׿׆ 1.3ն
(1) factorial(3)כ׌⮂צ⽿؅յ偆ֿّ٭ٝنؠشذتַ׊✑䧯׾׿׈ն
(2) factorial(2)כ׌⮂צ⽿؅յ偆ֿّ٭ٝنؠشذتַ׊✑䧯׾׿׈ն
(3) factorial(1)כ׌⮂צ⽿؅յ偆ֿّ٭ٝنؠشذتַ׊✑䧯׾׿׈ն
(4) factorial(1)ֿ׊⮂צ⽿ס箽◗כ׾׌յ(3)ך✑䧯ֿّ٭ٝنؠشذتג׊闋
侑׾׿׈ն

(5) factorial(2)ֿ׊⮂צ⽿ס箽◗כ׾׌յ(2)ך✑䧯ֿّ٭ٝنؠشذتג׊闋
侑׾׿׈ն

(6) factorial(3)ֿ׊⮂צ⽿ס箽◗כ׾׌յ(1)ך✑䧯ֿّ٭ٝنؠشذتג׊闋
侑׾׿׈ն

ն׌ױ׽־⮔ֿכ׆׾ֵך׋⻎ע✑ⳛ׵ךյ⫙䊟ꫀ俙מֹ׻ס׆
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Ӛ㔳 1.3 ꟼ侧ךⱄ䌓ㄎ׮ד׃⳿ן⹛⡲כずׄ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ⱄ䌓ㄎ٦ٕؕٗ׮ד׃⳿ן㢌侧כ♳剅ְֹׁז׸
ًٌךⴽחה׀׃⳿ןꟼ侧ㄎכծٗ٦ٕؕ㢌侧ד־ֶַךي٦ٖؿؙحةأ
ٔ걄㚖ח呓秛ׁׅת׸կ׭׋ך׉ծⱄ䌓ㄎ׮ג׃׾׃⳿ןずׄせ⵸٦ٕؕٗך
㢌侧ָ♳剅ֹׁ׿ׇת׶֮כהֿ׷׸կֿכ׸ⴱ秷罏ָ⹞麩ְְׅװ׃挿ךז
կְׁ׌ֻג׃岣䠐ד
כ⦼ךծ䒷侧չnպהׅ⳿ןㄎ׾չfactorial(3)պלִה׋ ןㄎך׉կׅד3
ָ⦼ך䒷侧չnպהׅ⳿ןㄎ׾չfactorial(2)պח⚥׃⳿ ծ♳剅ֹדך׷זח2
կ׿ׇת׸׃׮ַ׷鋅ִחֲ״׋׸ׁ
أכד׃⳿ןㄎךչfactorial(2)պה׃⳿ןㄎךչfactorial(3)պ׃ַ׃
ך׉կׅד걄㚖ָⴽًٌٔכ䒷侧չnպך׸׊׸׉ծדךזⴽָي٦ٖؿؙحة
կׅדךְז׸剅ֹׁ♳כ⦼ךծ䒷侧չnպד־ֶַ
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
㹋遤ي٦ٖؿ

Python պي٦ٖؿչ㹋遤׾הֿךي٦ٖؿؙحةأծכד1*ٕ،ُصوך
(Execution frame) ָך׷ְד׿ㄎֲ׉׃ַ׃կׅתְד׿ㄎה Python وך
ؙحةأչה׌鎉铂ؚٝىؚٓٗفך➭װ项俱ך➭ծֻזַ׃ְ׵ּٕ،ُص
կׅתןㄎֲ׉׮דծ劤剅׭׋׷ְד׿ㄎהպي٦ٖؿ
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

*1 https://docs.python.org/ja/3/reference/executionmodel.html

https://docs.python.org/ja/3/reference/executionmodel.html


6 | 痥 1 畍 Ӫ1.2ي٦ٖؿؙحةأ ㄎ׷ׅأإؙ،חي٦ٖؿؙحةأך⯋׃⳿ן
Pythonעךյրsys._getframe()ցכֹ❈؅ꫀ俙⽿מّ٭ٝنؠشذتס⩧׊⮂צ
ն׌ױ׀ךتجؠؓ

•րsys._getframe(0)ցךյ槁㐂ّ٭ٝنؠشذتס
•րsys._getframe(1)ցךյ⽿ّ٭ٝنؠشذتס⩧׊⮂צ
•րsys._getframe(2)ցךյ⽿ّ٭ٝنؠشذتס⩧׊⮂צ⽿ס⩧׊⮂צ
•րsys._getframe(3)ցךյ⽿نؠشذتס⩧׊⮂צ⽿ס⩧׊⮂צ⽿ס⩧׊⮂צ
ّ٭ٝ

• ˘
姌؅ّٚءٞوٜو٤ئס锶ַ׈דׂיնf1()׼־╚ס f2()ס׾ַי׊⮂צ⽿؅
ע⩧׊⮂צ⽿ס()յf2ך f1()׌ךնי׊א f2()׼־╚סյ⽿׾ֵך⩧׊⮂צ f1()

ն׌ױַי׊تجؠؓמّ٭ٝنؠشذتס
Ӟ؋ؿ؎ٕչex-stackframe1.pyպ
import sys

def f1(): ̒ f1()׵ַ⚥ך
f2() ̒ f2()׾ㄎן⳿ׅ׶תאf1()ָㄎ׃⳿ן⯋

def f2():
frame0 = sys._getframe(0) ̒ f2()ي٦ٖؿؙحةأך
frame1 = sys._getframe(1) ̒ f1()ي٦ٖؿؙحةأך
frame2 = sys._getframe(2) ̒ f1()ךㄎي٦ٖؿؙحةأך⯋׃⳿ן
print(frame0) ̒ 植㖈ծ׶תאf2()ي٦ٖؿؙحةأך
print(frame1) ̒ ㄎ׷֮ד⯋׃⳿ןf1()ي٦ٖؿؙحةأך
print(frame2) ̒ ㄎך⯋׃⳿ןㄎي٦ٖؿؙحةأך⯋׃⳿ן
del frame0, frame1, frame2 ̒ 嶊ׅ׾⿫撑ךפي٦ٖؿؙحةأ

f1()

Ӟ㹋遤穠卓〸畭ךꟼ侧せח岣湡
$ python3 ex-stackframe1.py
<frame at 0x1100565e8, file 'ex-stackframe1.py', line 10, code f2>
<frame at 0x7f9b53508668, file 'ex-stackframe1.py', line 4, code f1>
<frame at 0x10fffa9f8, file 'ex-stackframe1.py', line 15, code <modu›
›le>>

نؠشذت־׊ךױ㖪⻉յրsys._getframe(2)ցסّٚءٞوٜو٤ئס׆ֽם
:րValueErrorכ׾׌յրsys._getframe(3)ց؅㵅鉿ךסַם׿לג؅ّ٭ٝ call
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stack is not deep enoughցֿ٭ַֹؙٚכ溪气׌ױ׊ն
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
嶊ׅ׾⿫撑ךפي٦ٖؿؙحةأ
תろָة٦رך٦ٕؕ㢌侧ٗכחي٦ٖؿؙحةأծחֲ״׋׃铡僇חדׅ
ծ䗃橆ה׷⿫撑ׅ׾ي٦ٖؿؙحةأծٗ٦ٕؕ㢌侧ָ׭׋ך׉կׅתְג׸
⿫撑2*ׅת׶זחկ

• ծ׃⿫撑׾鳤剅ך٦ٕؕ㢌侧ٗכي٦ٖؿؙحةأ
• ٗ٦ٕؕ㢌侧ָ׾ي٦ٖؿؙحةأ⿫撑ׅדך׷ծ䗃橆⿫撑׷זחկ
Pythonכד䗃橆⿫撑ָ涪欰ّٝءؙٖ؝آ٦ك٦ؖ׮ג׃ (Garbage collec-

tion, GC) ָ㔐　ָׅת׸ֻג׃ծGC ծ׭׋ך׉կׅת׶頾蚚ַַָז⡭鎘ח
չdel frame0պװչframe0 = Noneպךפي٦ٖؿؙحةأחֲ״ך⿫撑׾僇爙
涸ח嶊ֲׅ׳׃דְְָךկ
ծtry-finallyכח嶊ׅח然㹋׾⿫撑ךפي٦ٖؿؙحةأ׮ג׃⢽㢩ָ涪欰׋ת
圓俑׾⢪ְׁ׌ֻג׏կ
frame = sys._getframe(1)
try:

... frame׾⢪׋׏⡲噟 ...
finally:

del frame

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ӫ1.3 ㄎך⯋׃⳿ן䞔㜠׾《䖤ׅ׷
䝠㖥םֹ׻ס姌ס⩧׊⮂צ⽿յכ׾׀ךتجؠؓמّ٭ٝنؠشذتס⩧׊⮂צ⽿
؅⺅䕑׌ױ׀ךն
frame.f_back ̒ ㄎي٦ٖؿ⯋׃⳿ן
frame.f_globals ̒ 鋮♧ך㢌侧ٕغ٦ؚٗ
frame.f_locals ̒ ٗ٦ٕؕ㢌侧ך♧鋮
frame.f_lineno ̒ 遤殢〾
frame.f_code ̒ زؙؑآـؔس٦؝
frame.f_code.co_filename ̒ せٕ؎؋ؿ
י׊؅銨獏⺴鉿沁כ⻏ٜؕؒنיזלגכ؅姌չ⩧׊⮂צ⽿յעך❛ס姌ףֻכג
ն׌ױַ

*2 ⹧脝https://docs.python.org/ja/3/library/inspect.html#the-interpreter-stack

https://docs.python.org/ja/3/library/inspect.html#the-interpreter-stack
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Ӟ؋ؿ؎ٕչex-stackframe2.pyպ
import sys, os

def f1():
f2()

def f2():
f3()

def f3():
frame = sys._getframe(0) ̒ 植㖈ي٦ٖؿؙحةأך
while frame is not None:
| file = os.path.basename(frame.f_code.co_filename)
| line = frame.f_lineno
| print(f"{file}:{line}") ̒ 邌爙׾〾遤殢הせٕ؎؋ؿ
| frame = frame.f_back ̒ 铣׷ו׋׾⯋׃⳿׫

f1()

Ӟ㹋遤⢽
$ python3 ex-stackframe2.py
ex-stackframe2.py:13
ex-stackframe2.py:7
ex-stackframe2.py:4
ex-stackframe2.py:17

Ӫ1.4 ㄎ٦ٕؕٗך⯋׃⳿ן㢌侧׷ׅأإؙ،ח
מ㜟俙ٜ؜٭ٞס⩧׊⮂צ⽿յכ׾׀ךتجؠؓמّ٭ٝنؠشذتס⩧׊⮂צ⽿
ն׌ױ׀ךتجؠؓ׵
姌؅❛ס锶ַ׈דׂיնf1()׼־ f2()ךס׾ַי׊⮂צ⽿؅յf2()׊⮂צ⽿ס
ע⩧ f1()׌ךնי׊א f2()׼־╚ס f1()ّ٭ٝنؠشذتס篑氮ך f1()٭ٞס
ն׌ױַי׊⮂׽⺅㜟俙؅ٜ؜
Ӟ؋ؿ؎ٕչex-stackframe3.pyպ
import sys

def f1(a, b):
t = a + b
f2(t)
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def f2(x):
frame = sys._getframe(1) ̒ f1()ي٦ٖؿؙحةأך
print(frame.f_locals) ̒ f1()٦ٕؕٗך㢌侧
print(type(frame.f_locals)) ̤ <class 'dict'>
del frame

f1(3, 4)

Ӟ㹋遤⢽
{'a': 3, 'b': 4, 't': 7} ̒ f1()٦ٕؕٗךגץׅך㢌侧
<class 'dict'> ̒ frame.f_localsכ鳤剅
׾ֵך⩧׊⮂צ⽿յכ׾篙卸؅锶ס׆ f1()ٜ؜٭ٞס㜟俙؅ꀐ剹ךعؠؘةه؛
㜟׵㜟俙ٜ؜٭ٞס⩧׊⮂צ⽿׼ג䳕ֻ׀ꀐ剹؅剹ס׆י׊אնנ׌ױַי׊⮂׽⺅
剳ֿ׌ךֹא׀ךյג׊ך؆׎ױ׽םעֹאն
Ӟ؋ؿ؎ٕչex-stackframe4.pyպ
import sys

def f1():
x = 1
a = [0]
print(f"before: x={x}, a={a}") ̤ x=1, a=[0]
f2()
print(f"after: x={x}, a={a}") ̤ x=1, a=[9]

def f2():
frame = sys._getframe(1) ̒ f1()ي٦ٖؿؙحةأך
frame.f_locals['x'] = 9 ̒ f1()٦ٕؕٗך㢌侧 x 㢌刿׾
frame.f_locals['a'][0] = 9 ̒ f1()٦ٕؕٗך㢌侧 aٔزأךⰻ㺁׾㢌刿
del frame

f1()

Ӟ㹋遤⢽
$ python3 ex-stackframe4.py
before: x=1, a=[0]
after: x=1, a=[9] ̒ xכ㢌刿ׁ׆׸ծaך⚥魦ֽ׌㢌刿
׵י׊ꀐ剹؅㜟剳סյframe.f_localsכ׾㵅鉿篙卸؅锶ס׆ f1()ٜ؜٭ٞס㜟
俙 xֿ㜟剳׌ױ׽־⮔ֿכ׆ַםַי׿׈ն
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ךتجؠؓמ㜟俙ٜ؜٭ٞס⩧׊⮂צ⽿י׊؅篑氮ّ٭ٝنؠشذتյמֹ׻ס׆
㜟俙ٜ؜٭յֿٞ؆׎ױ׀ך㜟剳עס׵סא㜟俙ٜ؜٭ٞס⩧׊⮂צ⽿גױն׌ױ׀
ֿ⹧攍סعؠؘةه؛׾ַי׊⫐㵼ע㜟剳׌ױ׀ךն

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
㢌侧ָ⿫撑׾زؙؑآـؔ׷ְג׃㢌刿ׅ׷
չ㢌侧׾⦼ך㢌刿ׅ׷պֿההծչ㢌侧ָ⿫撑׾زؙؑآـؔ׷ְג׃㢌刿ׅ
պֿ׷ ׮ג׃㢌刿׾ծ鳤剅הְֲדيؚٓٗفٕفٝ؟ךוק⯓կׅת麩ְכה
ٗ٦ٕؕ㢌侧 xװ aכ⦼ך㢌刿ָׁ׿ׇת׸ծaָ⿫撑ؑآـؔزأٔ׷ג׃
կׅתְת׃גֹד㢌刿כ魦⚥ךزؙ
鑫כֻ׃ջؔزؙؑآـ䭷ぢ鎉铂鍑⡤倜剅*3ռך痥 1畍׾⿫撑ְׁ׌ֻג׃կ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
׷ֹד㢌刿׾٦ٕؕ㢌侧ٗך⯋׃⳿ןㄎכד㹀纏أؙٓ
׃铡僇הպ׿ׇתֹד㢌刿כך׮ך׉٦ٕؕ㢌侧ٗך⯋׃⳿ןչㄎוקֹׁ
կׅתְת׃גֹדָ׸ֿכד⚥ך㹀纏أؙٓכծ㹋ָ׋׃ת
Ӟ؋ؿ؎ٕչex-stackframe5.pyպ
import sys

def f3():
frame = sys._getframe(1)
frame.f_locals['x'] = 20
del frame

class Dummy:
x = 10
print(f"x={x}") ̤ x=10
f3()
print(f"x={x}") ̤ x=20

Ӟ㹋遤⢽
$ python3 ex-stackframe5.py
x=10
x=20 ̒ ٗ٦ٕؕ㢌侧ך⦼ָ㢌刿ׁ׷ְג׸
ד㢌刿〳腉ֽ׌ד⚥ך㹀纏أؙٓ׶תא椚歋׷ְג׏זח圫➬זֲ״ךֿ
կׅת䙼ְהל׸ֽ׌׋ְג侄ִ׵׋倯ְָך㶷濼׀4կ*ׅד僇♶כ椚歋׷֮
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

*3 https://kauplan.org/books/oopl/
*4 ꫀꅙ睗 12.5硼րٜٞ؜٭㜟俙ס┞镣ց(p.297)

https://kauplan.org/books/oopl/
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Pythonס埉徙ٚؕٛٚهրinspectցעמյ׾׌تجؠؓ׫ّ٭ٝنؠشذتꫀ俙
ֿ㴻聋׌ױַי׿׈նס׼׿׆ꫀ俙ע⫐ꌃך sys._getframe()׌ױַי׊⮂צ⽿؅ն
ֹ׻ס姌עրinspect.currentframe()ց׌؅ꂉّ٭ٝنؠشذتס槁㐂ףֻכג
նנ׌ױ׽־⮔ֿכ׆׾ַי׊⮂צ⽿؅()նsys._getframe׌ױַי׿׈㴻聋מ
Ӟ inspect.currentframe()ך㹀纏
def currentframe():

"""Return the frame of the caller or None if this is not possibl›
›e."""

return sys._getframe(1) if hasattr(sys, "_getframe") else None

inspectٓעמٜ٭ٖة姌םֹ׻סꫀ俙ֵֿ׌ױ׽նcurrentframe()♧㜽סꫀ俙
؅عؠؘةه؛ّ٭ٝنؠشذتյע Tracebackמ5*عؠؘةه؛㜟䳕ךס׾׌յ⽿
6؅⹧攍*ٜٖؓؼُעׂ׊ն霄׌ך⯈➬מ׀כ׾׌䕑⺅؅غ٭ؤت٭خס砈䨾׊⮂צ
նַ׈דׂי׊
inspect.currentframe()

槁㐂؅ّ٭ٝنؠشذتסꂉ׌նsys._getframe(0)׋⻎כն
inspect.getframeinfo(frame, context=1)

ն睗׌ꂉי׊㜟䳕מعؠؘةه؛յTracebackכ׌؅廌ّ٭ٝنؠشذت 2䑛
俙סغ٭ؤت٭خע鉿؅⯼䔿✇鉿⺅؅־׌⮂׽獏׌ն

inspect.getouterframes(frame, context=1)

䑛俙מ廌׽לג؅⩧׊⮂צ⽿סّ٭ٝنؠشذتג׊յTracebackؠؘةه؛
ն׌ꂉי׊מعتٛסع

inspect.getinnerframes(frame, context=1)

䑛俙מ廌؅ّ٭ٝنؠشذتג׿׈⮂צ⽿׼־ّ٭ٝنؠشذتג׊յTrace-
backי׊מعتٛסعؠؘةه؛ꂉ׌ն

inspect.stack(context=1)

槁㐂׽לג؅⩧׊⮂צ⽿סّ٭ٝنؠشذتסյTracebackٛסعؠؘةه؛
ն׌ꂉי׊מعت

inspect.trace(context=1)

❛㜽ֿ溪气ג׊砈䨾ّ٭ٝنؠشذتג׿׈⮂צ⽿׼־ّ٭ٝنؠشذتס
؅յTracebackי׊מعتٛסعؠؘةه؛ꂉ׌ն

*5 ❛㜽溪气免מ銨獏ذ٭ظ׾׿׈ն霄עׂ׊睗 11.2硼րؠشفت٭ٝعց(p.275)؅⹧攍ַ׈דׂי׊ն
*6 https://docs.python.org/ja/3/library/inspect.html

https://docs.python.org/ja/3/library/inspect.html
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-յfי׊氠⯈؅כ׆׾׀ךتجؠؓמ㜟俙ٜف٭ٞء׷㜟俙ٜ؜٭ٞס⩧׊⮂צ⽿
倀㲻⮬ֹ׺׊ױײי׊ع٭ِٖٝب؅ն
Pythonסրf-俑㶵⴨ց(f-strings)עכյ倀㲻⮬מ╚ס⚈䟨ס䑑؅㓷״ꁎ׾״倀㲻⮬ٛ
ն׌ךכ׆סٜٚط
ӞPythonf-俑㶵⴨ך⢽
w = 2560
h = 1600
print(f"width={w}, height={h}") ̒ ⯓걧ח f 岣䠐חהֿ׷ְגְאָ
ס׆ f-倀㲻⮬ע㝕㜟➬⯈ם塌茣ֿ׌ךյ媘䗻׼ֿם Python 3.6 ױֻ❈־׊ך׼־
ն؆׎
նֹ׺׊ױײי׊䧯✑؅鉿ֹꫀ俙؅כ׆םֹ׻ג⛣כ⮬յf-倀㲻ך׆א
Ӟ؋ؿ؎ٕչex-fstrings1.pyպ
import sys, re

def f(string):
return _rexp.sub(_replace, string) ̒ 痥1䒷侧חꟼ侧׾䭷㹀

_rexp = re.compile(r'\{(\w+)\}')

def _replace(m): ̒ 䒷侧ךչmպכ姻鋉邌植ة٦رثحوך
key = m.group(1)
frame = sys._getframe(2) ̒ f()ךㄎي٦ٖؿؙحةأך⯋׃⳿ן
try:
| if key in frame.f_locals: ̒ ٗ٦ٕؕ㢌侧׾嗚稊׃ծ
| | return str(frame.f_locals[key]) ̒ 縧䳔ׅ׷կ
| if key in frame.f_globals: ̒ ծ׃嗚稊׾㢌侧ٕغ٦ؚٗ
| | return str(frame.f_globals[key]) ̒ 縧䳔ׅ׷կ
| return "{%s}" % key ̒ կְז׃縧䳔ל׸ֽז
finally:
| del frame

## ⢪ְ倯
w = 2560
h = 1600
print(f("width={w}, height={h}"))
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Ӟ㹋遤穠卓
$ python3 ex-fstrings1.py
width=2560, height=1600

Python ס f-倀㲻⮬ע㜟俙ׂםךׄד⚈䟨ס䑑ֿ㓷״ꁎֿ׌ױ״յך׆׆㴻聋ג׊
f()ٜ؜٭ٞע㜟俙ٜف٭ٞءעגױ㜟俙ךסַםֻ❈־׊峜䟨ַ׈דׂי׊ն
睗ֽם 3皹 (p.35)ך鞃僻׾׌悍砯㲳ס┪剹׀塌茣כֹ❈؅յ锶ג潨ֿ f-倀㲻⮬מꁿ
睗עׂ׊ն霄׌ױ׀ט 3.5硼ր㵅氠❛f-倀㲻⮬ع٭ِٖٝب؅籽ց(p.45)؅⹧攍
նӪ1.7ַ׈דׂי׊ 㹋欽⢽植㖈遤؋ؿך؎ٕせה遤殢〾
ؠشذتյעמ׾׌䕑⺅؅⺴鉿沁כ⻏ٜؕؒنס槁㐂鉿יַֽמغ٭ؤّٚءٞو
ն׌ױַ❈䝠㖥؅סّ٭ٝن
Ӟ؋ؿ؎ٕչex-location.pyպ
import sys

def location():
"""植㖈遤؋ؿך؎ٕせה遤殢〾׾鵤ׅ"""
frame = sys._getframe(1)
filename = frame.f_code.co_filename ̒ せٕ؎؋ؿ
lineno = frame.f_lineno ̒ 遤殢〾
del frame
return filename, lineno

## ⢪ְ倯
filename, lineno = location()
print(f"filename={filename}, lineno={lineno}")

Ӟ㹋遤⢽
$ python3 ex-location.py
filename=ex-location.py, lineno=11

ءشفظםֹ׻׾׌؅銨獏ة٭جشْך׀ח⺴鉿沁כ⻏ٜؕؒنסյ槁㐂עַ׾ֵ
氠ꫀ俙עյ姌ף׿׌מֹ׻ס㵅槁׌ױ׀ךն
Ӟ؋ؿ؎ٕչex-debugprint.pyպ
import sys
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def debug(message):
"""邌爙חstderr׾آ٦إحًדֹא〾遤殢הせٕ؎؋ؿ"""
frame = sys._getframe(1)
filename = frame.f_code.co_filename ̒ せٕ؎؋ؿ
lineno = frame.f_lineno ̒ 遤殢〾
del frame
sys.stderr.write(f"** [DEBUG] {filename}:{lineno}: {message}\n")

## ⢪ְ倯
debug("something wrong")

Ӟ㹋遤⢽
$ python3 ex-debugprint.py
** [DEBUG] ex-debugprint.py:11: something wrong

Ӫ1.8 㹋欽⢽getterה setter

Python סعؠؘةه؛עך getter ׷ setter*7؅㴻聋׀כ׾׌յꫀ俙ذ٭ٝؤظ
ր@propertyցיז❈؅姌׌ױ׊מֹ׻ס霄箖ע澈汻׌ױ׊ն
Ӟ؋ؿ؎ٕչex-getter1.pyպ
class Movie(object):

def __init__(self, title):
| self._title = title

@property ̒ 㹀纏׾getterךٕز؎ة
def title(self):
| return self._title

@title.setter ̒ 㹀纏׾setterךٕز؎ة
def title(self, newtitle):
| self._title = newtitle

katasumi = Movie(u"ֿך⚅歲ך晙ꥎח")
print(katasumi.title) ̤ ח晙ꥎך歲⚅ךֿ

*7 getter նsetterכ׆סغشخْ׌⡑؅ꂉסאי׊تجؠؓמ㺲䙎סعؠؘةه؛յעכ ه؛յעכ
ך氠靣ם薭溷┞ך䭰⻔阋靣عؠؘةه؛׵׼הלնכ׆סغشخْ׾׌⡑؅陭㴻מ㺲䙎סعؠؘة
ն؆׎ױ׽ֵעך氠靣סյPython栃蔦׽ֵ
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katasumi.title = u"ֿך⚅歲ךׁך׮אְֻח׵晙ꥎח"
print(katasumi.title) ̤ ח晙ꥎך׮אְֻח׵ׁך歲⚅ךֿ
Ӟ㹋遤⢽
$ python3 ex-getter1.pyֿך⚅歲ך晙ꥎךֿח⚅歲ךׁך׮אְֻח׵晙ꥎח
ն׌ך掾ס姌עع٤َؕ

• getterעր@propertyց؅❈ֹն
• setterעր@propertyname.setterց؅❈ֹն

כյgetterכ׾؅锶׿׆ setterס㴻聋ֿ긊㸐璻溷נ׌ךնׂ׌׷׽־⮔כז׵յ㸐
攍溷־ֹ׺׊ךַם׀ךעמն
㵅ٜ؜٭ٞס⩧׊⮂צ⽿ע㜟俙כ׾׀ךتجؠؓמյ侉ㄌ׌ױ׀ךն姌ٜو٤ئס
նַ׈דׂי؅锶ّٚءٞو
Ӟ؋ؿ؎ٕչex-getter2.pyպ
import sys

def getter(func):
return property(func) ̒ չ@propertyպה㹋颵ずׄ

def setter(func):
name = func.__name__ ̒ ꟼ侧せ
vars = sys._getframe(1).f_locals ̒ ㄎ׃⳿ן⯋ؙٓأ㹀纏٦ٕؕٗך㢌侧ך♧鋮鳤剅
prop = vars[name] ̒ getterד㹀纏؍ذػٗف׋׃
return prop.setter(func) ̒ չ@prop.setterպה㹋颵ずׄ

## ⢪欽⢽
class Movie(object):

def __init__(self, title):
| self._title = title

@property
@getter ̒ 㹀纏׾getterךٕز؎ة
def title(self):
| return self._title

@title.setter
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@setter ̒ 㹀纏׾setterךٕز؎ة
def title(self, newtitle):
| self._title = newtitle

katasumi = Movie(u"ֿך⚅歲ך晙ꥎח")
print(katasumi.title) ̤ ח晙ꥎך歲⚅ךֿ
katasumi.title = u"ֿך⚅歲ךׁך׮אְֻח׵晙ꥎח"
print(katasumi.title) ̤ ח晙ꥎך׮אְֻח׵ׁך歲⚅ךֿ
Ӟ㹋遤⢽
$ python3 ex-getter1.pyֿך⚅歲ך晙ꥎךֿח⚅歲ךׁך׮אְֻח׵晙ꥎח
ն׌ך掾ס姌עع٤َؕ

•ր@propertyցמ׽؂־סր@getterց؅❈ֹն
•ր@title.setterցמ׽؂־סր@setterց؅❈ֹն

㴻聋偙岺ֿ׵יכ㸐骭溷׽םמյ潲䠊溷ג׊ױ׽םׂ׌׷׽־⮔ךն
ն׌ױ׽ゼ꾴ֵֿ־חַׂכדױױס׆׊דג

• getterֿכַם setter؅㴻聋ַם׀ךնsetter״׋־׼ֵעך getterך property
ⵊ؅כ׆׾ַי׿׈♳㴻״ג׾ַי׊յ㴻聋׾׌꽄沁מ❸㲽䙎ֵֿ׾ն

• ׊׵ setterֿ⩰מ㴻聋י׊כג׀ךյֵ׼־כ getter؅㴻聋כ׾׌ setterֿ巆
ն״גֹױ׊י׿׈׀┪剹ֹױ׊יֻ

նֹ׺׊ױײי׊מֹ׻׾ֻ❈מ㵅氠溷׽׻յ׊掾؅侉ㄌס׼׿׆
Ӟ؋ؿ؎ٕչex-getter3.pyպ
import sys

def getter(func):
name = func.__name__ ̒ ꟼ侧せ
vars = sys._getframe(1).f_locals ̒ ㄎ׃⳿ן⯋ؙٓأ㹀纏٦ٕؕٗך㢌侧ך♧鋮鳤剅
prop = vars.get(name, None) ̒ 㹀纏幥؍ذػٗفך׫
if prop is None: ̒ 㹀纏幥ל׸ֽזָ؍ذػٗفך׫
| return property(func) ̒ չ@propertyպה㹋颵ずׄ
return prop.getter(func) ̒ չ@prop.getterպה㹋颵ずׄ

def setter(func):
name = func.__name__ ̒ ꟼ侧せ
vars = sys._getframe(1).f_locals ̒ ㄎ׃⳿ן⯋ؙٓأ㹀纏٦ٕؕٗך㢌侧ך♧鋮鳤剅
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prop = vars.get(name, None) ̒ 㹀纏幥؍ذػٗفך׫
if prop is None: ̒ 㹀纏幥ל׸ֽזָ؍ذػٗفך׫
| return property(None, func) ̒ setter׾ֽ׌䭯׾؍ذػٗفא欰䧭
return prop.setter(func) ̒ չ@prop.setterպה㹋颵ずׄ

## ⢪欽⢽getter׶״setterח⯓׾㹀纏
class Movie(object):

def __init__(self, title):
| self._title = title

@setter ̒ setterח⯓׾㹀纏׷׫ג׃
def title(self, newtitle):
| self._title = newtitle

@getter ̒ getter׾䖓ַ׵㹀纏׷׫ג׃
def title(self):
| return self._title

katasumi = Movie(u"ֿך⚅歲ך晙ꥎח")
print(katasumi.title) ̤ ח晙ꥎך歲⚅ךֿ
katasumi.title = u"ֿך⚅歲ךׁך׮אְֻח׵晙ꥎח"
print(katasumi.title) ̤ ח晙ꥎך׮אְֻח׵ׁך歲⚅ךֿ
նꓨנ׌ךꌃ⮔ֿ㝂ַג׊ꓨ鏿כ׾؅锶غ٭ؤյֿג׊ױ׿׈闋尴עゼ꾴掾ך׿׆
鏿׊ء٤ٛذؠؒنֹٛ׻׌ׂם؅յמךַח deleterס㴻聋׵Ⲏֹֻ׺׊ױײיն
Ӟ؋ؿ؎ٕչex-getter4.pyպ
import sys

def _getprop(func):
name = func.__name__ ̒ ꟼ侧せ
vars = sys._getframe(2).f_locals ̒ ㄎ׃⳿ן⯋ؙٓأ㹀纏٦ٕؕٗך㢌侧ך♧鋮鳤剅
prop = vars.get(name, None) ̒ 㹀纏幥؍ذػٗفך׫
return prop ̒ 㹀纏幥׾؍ذػٗفך׫鵤ׅ

def getter(func):
prop = _getprop(func) ̒ 㹀纏幥׾؍ذػٗفך׫《䖤
if prop is None: ̒ 㹀纏幥ל׸ֽזָ؍ذػٗفך׫
| return property(func) ̒ չ@propertyպה㹋颵ずׄ
return prop.getter(func) ̒ չ@prop.getterպה㹋颵ずׄ
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def setter(func):
prop = _getprop(func) ̒ 㹀纏幥׾؍ذػٗفך׫《䖤
if prop is None: ̒ 㹀纏幥ל׸ֽזָ؍ذػٗفך׫
| return property(None, func) ̒ setter׾ֽ׌䭯׾؍ذػٗفא欰䧭
return prop.setter(func) ̒ չ@prop.setterպה㹋颵ずׄ

def deleter(func):
prop = _getprop(func) ̒ 㹀纏幥׾؍ذػٗفך׫《䖤
if prop is None: ̒ 㹀纏幥ל׸ֽזָ؍ذػٗفך׫
| return property(None, None, func) ̒ deleter׾ֽ׌䭯׾؍ذػٗفא欰䧭
return prop.setter(func) ̒ չ@prop.deleterպה㹋颵ずׄ

## ⢪欽⢽
#....(満殛)....

ն׌ך㴞䧯ך׿׆
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
鹼ְכأإؙ،ךפي٦ٖؿؙحةأ

Pythonָׅתֹדأإؙ،חي٦ٖؿؙحةأכדծ䗳׮׃׆넝鸞إؙ،ח
׿ׇת׶֮כדוק׷ׅח孡חז׿׉כדկCPython׿ׇת׶ꣲכה׷ֹדأ
ָծJIT׾ٓ؎ػٝ؝䵧鯹דהֿ׷ְג׃剣せז PyPy*8ְֲהⳢ椚禸ה׌ꬊ䌢
כחأإؙ،ךפي٦ٖؿؙحةأծ׵װֲוկׅת׶ז鹼ֻח JITػٝ؝؎
կׅדֲ״ך׵ְַז넝鸞⻉ָ⢪ִ׷״חٓ
ֿ׷ַַָزأ؝⡲⹛׸ַז㼰׸ծ㢳ַכחأإؙ،ךפي٦ٖؿؙحةأ
կְׁ׌ֻג׃岣䠐חה
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

*8 https://pypy.org/

https://pypy.org/
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20 | 痥 2 畍 暴婊ًسحاӪ2.1 幐㶵،ؙأإ
Pythonעךյ庒㲻؅تجؠؓסךր[]ց悍砯㲳ך鉿ַ׌ױնי׊אր[]ց悍砯㲳מ
潸䓜׾׌杅媗׌ױ׽ֵֿغشخْםն

•րobj.__getitem__(key)ցעրobj[key]ցמ潸䓜ն
•րobj.__setitem__(key, value)ցעրobj[key]=valueցמ潸䓜ն
•րobj.__delitem__(key)ցעրdel obj[key]ցמ潸䓜ն

تجؠؓמֹ׻סꀐ剹׵־ג؅ֵعؠؘةه؛յכֹ❈؅غشخْם杅媗ס׼׿׆
ն׌ױ׀ך
Ӟ؋ؿ؎ٕչex-special01.pyպ
class Soldier(object):

def __init__(self, name, height):
| self.name = name
| self.height = height

def __getitem__(self, key): ̒ obj[key] 湱䔲ח
| if key == 'name': return self.name
| if key == 'height': return self.height
| raise KeyError(key)

def __setitem__(self, key, value): ̒ obj[key] = value 湱䔲
| if key == 'name': self.name = value
| elif key == 'height': self.height = value
| else:
| | raise KeyError(key)

def __delitem__(self, key): ̒ del obj[key] 湱䔲ח
| if key == 'name': self.name = None
| elif key == 'height': self.height = None
| else:
| | raise KeyError(key)

## ⢪欽⢽
eren = Soldier(u"ٖؒٝ", 170)
print(eren.name) ̤ ٖؒٝ
print(eren['name']) ̤ ٖؒٝ
eren['name'] = u"Eren Yeager"
print(eren.name) ̤ Eren Yeager
print(eren['name']) ̤ Eren Yeager
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36 | 痥 3 畍 怴皾㶨Ӫ3.1 怴皾㶨ח㼎䘔׋׃暴婊ًسحا
Pythonעמյ悍砯㲳כ㸐䗎ג׊杅媗ֿْغشخ氠䟨1*׌ױַי׿׈ն姌ًסة٭銨

2ն*ַ׈דׂי锶ךס׾ַי׎镣؅鼥┞מ3.1
3ն*׌ױ׀ך䮕ⳛ؅㜟剳סյ悍砯㲳כ׾׌׀剹┪؅غشخ杅媗ْס׼׿׆י׊א
յ杅ֹ׻׾׀ך锡筶؅ꃯⲎמعتٛך悍砯㲳ր<<ցعنبյ䈱עך❛ס姌ףֻכג
媗ْغشخր__lshift__()ց؅┪剹׌ױַי׊׀ն
Ӟ؋ؿ؎ٕչex-operator01.pyպ
## Pythonכד穈׫鴥أؙٓ׫չlistպ׾㢌刿דךְזֹדծ
## ׷⡲׾أؙٓ׋׃竰䪫׾չlistպח׶׻ַ
class MyList(list):

def __lshift__(self, arg): ̒ չ<<պח㼎䘔ׅ׷暴婊ًسحا
| list.append(self, arg) ̒ 鋵ؙٓ׾سحاًךأㄎן⳿ׅ

## ⢪ְ倯
list1 = MyList(['A', 'B'])
list1 << 'C' ̒ list1.__lshift__('C') ずׄה
list1 << 'D' ̒ list1.__lshift__('D') ずׄה
print(list1) ̤ ['A', 'B', 'C', 'D']

Ӟ㹋遤⢽
$ python3 ex-operator01.py
['A', 'B', 'C', 'D']

ր__lshift__()ցס䨴׽⡑عت؅ٛ蔦麃כ׾׌מյր<<ց؅ꅙ籽׌ױֻ❈י׊ն
Ӟ؋ؿ؎ٕչex-operator02.pyպ
class MyList(list):

def __lshift__(self, arg): ̒ չ<<պח㼎䘔ׅ׷暴婊ًسحا
| list.append(self, arg) ̒ 鋵ؙٓ׾سحاًךأㄎן⳿ׅ
| return self ̒ 鵤ׅ׾荈魦زأٔ

*1 ⹧脝https://docs.python.org/ja/3/reference/datamodel.html
*2 睗עיַחמր__getitem__()ցغشخ杅媗ْג׊㸐䗎כրx[y]ցסյ庒㲻䭰㴻הֹס׆ 2.1硼 (p.20)
؅⹧攍ַ׈דׂי׊ն

*3 悍砯㲳؅┪剹؅כ׆׾׌׀յء٤ِٚءٞو氠靣ך怴皾㶨ؔس٦ٗ٦غ٦ (Operator overload)ַכ
ն׌ױַ

https://docs.python.org/ja/3/reference/datamodel.html
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82 | 痥 4 畍 Ӫ4.1ة٦ٖ؝ر ꟼ侧㹀纏ה넝ꥡꟼ侧גְאח
ն׌ױ׊鞃僻יַחמ둚갧ꫀ俙כյꫀ俙㴻聋מֻױ׾׌鞃僻יַחמذ٭ٝؤظ
Python ׄד׾ַי׊⪛♣מ؅㜟俙عؠؘةه؛ꫀ俙עյ㵅갾עꫀ俙㴻聋׾ֽׄמ
׊⮂צ⽿ꫀ俙יז❈㜟俙؅סאյכ׾׌⪛♣מ㜟俙ס⯁ꫀ俙؅׾յֵ״גסאն׌ך
ն׌ױ׀ךֿ
## ծכꟼ侧㹀纏זֲ״ךֿ
def sum(x, y, z):

return x + y + z

## לꤐֽ׾ずׄ稢ְַ挿הⰅ➿זֲ״ךֿ
sum = lambda x, y, z: x + y + z

## 〳腉ָהֿׅ⳿ןㄎג׃Ⰵ➿ח㢌侧ךⴽ׾ծꟼ侧׭׋ך׉
total = sum
print(total(1, 2, 3)) ̤ 6

׺׊ך׾־⮔ֿכ׆׾ֵךذ٭ظסדגֿعؠؘةه؛յꫀ俙כ׾؅锶غ٭ؤס׆
ֹն׽ױח倀㲻⮬׷俠俙؅ذ٭ظםֹ׻ס㜟俙מֹ׻׋⻎כס׾׌⪛♣מյꫀ俙ه؛
ն׌ךס׾׀ך⪛♣מ㜟俙י׊כذ٭ظגױ׵عؠؘة
넝ꥡꟼ侧י׊א (Higher-order function)עכյꫀ俙י׊כذ٭ظ؅䪒ֹםֹ׻ꫀ俙
ֹ׻׌յꫀ俙؅ꂉ׷ꫀ俙םֹ׻׾⺅ׄ⺇י׊כյꫀ俙؅䑛俙עמն⪽✄溷׌ךכ׆ס
מֹ׻ג׊鞃僻ל׮⩰ն׌ךכ׆סꫀ俙ם Pythonעךꫀ俙י׊כذ٭ظ؅䪒ֻס׾
ն׌ױ׀ך㴻聋׵յ둚갧ꫀ俙ך
姌؅ّٚءٞوٜو٤ئס锶ַ׈דׂיնꫀ俙րdebug()ցע䑛俙מꫀ俙؅⺇ׄ⺅
둚갧עյꫀ俙րdebug()ց״גסאն׌ױַי׊ꂉי׊䧯✑ꫀ俙؅ַ׊偆ךյ⫐ꌃ׽
ꫀ俙׌ךն
Ӟ؋ؿ؎ٕչex-deco1.pyպ
## 넝ꥡꟼ侧
def debug(func): ̒ 䒷侧חꟼ侧׷》ֽ」׾

def newfunc(): ̒ 倜ְ׃ꟼ侧׾⡲䧭
| print(f"** {func.__name__}(): enter") ̒ ⵸Ⳣ椚
| func() ̒ ׅ⳿ןㄎ׾ꟼ侧ךה׮
| print(f"** {func.__name__}(): exit") ̒ 䖓Ⳣ椚
return newfunc ̒ ⡲䧭׋׃倜ְ׃ꟼ侧׾鵤ׅ

## ծג׃ה׋׏ꟼ侧ָ֮ז׿ֿ



痥5畍
ꟼ侧زؙؑآـؔس٦؝ה

Pythonכדծꟼ侧ׅדزؙؑآـؔכկꟼ侧זתׂתׁךגְאח䞔㜠כծꟼ
侧ؔ׾زؙؑآـ锃ל׸ץ䖤ׅת׸׵կ
׃⻉زؙؑآـؔ׾س٦؝ز؎غךծPythonכהպزؙؑآـؔس٦؝չ׋ת
גְאחزؙؑآـծꟼ侧ؔל׸ץ锃׾زؙؑآـؔس٦؝ךկꟼ侧ׅדך׮׋
կׅת׸׵稢ְַ䞔㜠ָ䖤׶״
ծ稱ַ׷ֹדָהֿזֲ״ךוג׏⢪׾زؙؑآـؔس٦؝הꟼ侧כד畍ךֿ
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116 | 痥 5 畍 ꟼ侧زؙؑآـؔس٦؝הӪ5.1 ꟼ侧ؔزؙؑآـ
Pythonעךյꫀ俙׌ךعؠؘةه؛עնꫀ俙סعؠؘةه؛㺲䙎؅鞪כ׾׬յꫀ俙
ն׌ױ׿׼䝠㖥ֿ䕑סיַחמ
func.__name__

ꫀ俙ס⻏⯼ն㜟剳ֿ⺪茣ն
func.__qualname__

ն⯼⻏סꫀ俙ג״؅⻻⻏تٚؠ
func.__doc__

ꫀ俙ס Docstringն
func.__code__

ꫀ俙عؠؘةه؛غ٭ؤס姌硼ך鞃僻նעמ׆׆ꫀ俙׽׻ס箖ַ־䝠㖥ֿ
呬等׾ַי׿׈ն

func.__defaults__
⛺翝䑛俙عؚٜنظס⡑ٜوذסն

func.__kwdefaults__
ꀐ剹նס⡑عؚٜنظס㸗氠䑛俙غ٭٠٭؞

func.__closure__
ꫀ俙ֿסٔة٭ٞؠ㖪⻉յ⹧攍׾ַי׊㜽⣨ס㜟俙סꀐ剹ն

func.__globals__
ꫀ俙׼־⹧攍ٜف٭ٞء׾׀ך㜟俙סꀐ剹ն

Ӟ؋ؿ؎ٕչex-funcobj1.pyպ
def f1(a, b=1, c=[], *, d=None, e={}):

"""Sample function"""
pass

print(f1.__name__) ̤ f1
print(f1.__qualname__) ̤ f1
print(f1.__doc__) ̤ Sample function
print(type(f1.__code__)) ̤ <class 'code'>
print(f1.__defaults__) ̤ (1, [])
print(f1.__kwdefaults__) ̤ {'d': None, 'e': {}}
print(f1.__closure__) ̤ None
print(type(f1.__globals__)) ̤ <class 'dict'>

## __name__ה__qualname__ך麩ְ



痥6畍
䬄韋圓俑加
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㹋遤׵ַג׃何㢌חֲ״ז㥨ֹ׾׸׉ծ׃ח䬄韋圓俑加ג׃圓俑鍑匿׾يؚٓٗ
կׅתֹד
կׅת׃铡僇גְאח䪔ֲ倯岀׾䬄韋圓俑加כד畍ךֿ
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152 | 痥 6 畍 䬄韋圓俑加Ӫ6.1 ׷圓俑鍑匿ׅ׾يؚٓٗف
圓俑鍑匿 (Parsing) ն圸倀闋卥׌ךכ׆׾׌؅闋卥ّٚءٞوיז䕋מյ倀岺עכ
؅䬄韋圓俑加ذ٭ظ׾׿׼䕑י׊כ篙卸ס (Abstract syntax tree, AST)׌ױַַכ㎫
6.1ն䬂骭圸倀勎ס⻏סאעꄼ׽勎圸ꅎ׌ױַי׊؅ն

Ӛ㔳 6.1 䬄韋圓俑加ה׷圓俑鍑匿ׅ׾يؚٓٗف (AST)ָ䖤׷׸׵
PythonעמյPythonסّٚءٞو圸倀闋卥ֿٛٚهؕٚ׾׌؅埉徙ך♕㺲ַי׊
նֹ׺׊ױײיז❈؅׿׆ն׌ױ
Ӟ؋ؿ؎ٕչex-ast1.pyպ
import ast ̒ astכabstract syntax treeך殛
program = "y = x + 1" ̒ Python׾يؚٓٗفծ
node = ast.parse(program) ̒ 圓俑鍑匿ג׃䬄韋圓俑加׾䖤׷
print(ast.dump(node))

Ӟ㹋遤⢽
$ python3 ex-ast1.py
Module(body=[Assign(targets=[Name(id='y', ctx=Store())], value=BinOp›
›(left=Name(id='x', ctx=Load()), op=Add(), right=Constant(value=1, ki›
›nd=None)), type_comment=None)], type_ignores=[])

圸倀闋卥ֿג׊ױ׀ךעյ䬂骭圸倀勎ס銨獏ׂםֿع٤ظ٤ؕמյט׽־⮔׵יכ
ն׌ױ׊♃箩ך硼ס姌ע偙岺׾׌銨獏ך׀חع٤ظնؕ٤נ׌ךַ׼
䬂骭圸倀勎עמյ鉿沁⺴ّٚ؜׷沁⺴׽׻םֹ׻ס箖ַ־䝠㖥׵⻻׌ױַי׿ױն
նֹ׺׊ױײי׊銨獏׵׼׿א



痥7畍
سحاًהزؙؑآـؔ
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،♧菙ְזֻ״כד䞔㜠ꦀֹץְׅצָׅתְג׸ׁהծ椚鍑דֲִ׋׃➬穈
կ׿ׇת׶֮כדה䝤ְֿג׃寸כך׷ⵃ欽ׅ׾׫
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162 | 痥 7 畍 Ӫ7.1سحاًהزؙؑآـؔ ⡲䧭ךزؙؑآـؔ
ףֻכג Hello յPythonעמ׾׌؅偆锺✑䧯عؠؘةه؛סتٚؠ עך

րHello("world")ց׌ױ׊מֹ׻סն׀כס׆յ⫐ꌃס⭦槏סْٛٓעրⰺ׽䓜יց
(Allocation)סعؠؘةه؛כր⮴劻ⵊց(Initialization)ס 2嫘갧1*׌ױַי׿־⮔מն
Ӟ؋ؿ؎ٕչex-new1.pyպ
## ծג׃ה׋׏ָ֮أؙٓזֲ״ךֿ
class Hello(object):

def __init__(self, name):
| self.name = name

## չHello("world")պְָ׋ְ׌כך׷ְג׏װ如הずׄ
obj = Hello.__new__() ̒ ג䔲׶ⶴ׾ًٌٔח欽زؙؑآـؔ
if isinstance(obj, Hello):

Hello.__init__(obj, "world") ̒ ⻉ⴱ劍׾زؙؑآـؔ
ր__new__()ցْ؅غشخ┪剹ף׿׌׀յ債㲽؅عؠؘةه؛ס❈ַ㎇׽ג׊յ㲳ؠ
յעךّٚءٞوٜو٤ئס姌ףֻכגն׌ױ׀ךֿכ׆׌؅ꂉعؠؘةه؛סتٚ
䑛俙מ䭰㴻יז׻מ⯼⻏ג׿׈յ沌׾םմ٬㲳ت٬ٚ٬ؠ٬մ؅عؠؘةه؛ס✑䧯׌ױַי׊ն
Ӟ؋ؿ؎ٕչex-new2.pyպ
import re

class Hello(object): ̒ 鋵ؙٓأ
def __new__(cls, name):
| ## せ⵸ָ،ַٕزحك؋ؿⴻ㹀׃ծ㶨ؙٓ׾زؙؑآـؔךأ欰䧭ׅ׷
| if re.match(r'^[a-zA-Z0-9 ]+$', name):
| | return super().__new__(EnglishHello) ̒ 薉铂欽
| else:
| | return super().__new__(JapaneseHello) ̒ 傈劤铂欽
def __init__(self, name):
| self.name = name

class EnglishHello(Hello): ̒ 㶨ؙٓأ薉铂欽
def hello(self):

*1 ףֻכגն׌ױ׿׼锶׵ך阋靣ס♑עײ篁♐םֹ׻ס׆ Objective-C ր[[Classעך alloc]

init]ցյRuby րobjעך = Class.allocate(); obj.initialize()ցֿعؠؘةه؛气䧯免מ
鉿׌ױ׿؂ն



痥8畍
ةفؙٔأ؍ر
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铡僇גְאחةفؙٔأ؍ر׷佄ִ׵ַ♴׾堣腉זꅾ銲ךծPythonכד畍ךֿ
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198 | 痥 8 畍 Ӫ8.1ةفؙٔأ؍ر כהةفؙٔأ؍ر
ةفؙٔأ؍ر (Descriptor) ն׌ך塌茣ס״ג׾׌䕣⯜؅׀剹ײ鞅ס׫յ㺲䙎עכ
ն׌ך偙岺סյPython栃杅ַםסכ׆׾ׄ־锶עך阋靣ء٤ِٚءٞوס♑
־׿לסյր__get__()ցր__set__()ցր__delete__()ցע✄㵅סذوٛؠتؔظ

עגױ⪢ꌃ؅غشخْס䭥׌ךכ׆סعؠؘةه؛׾ַיזն杅⯁؅تٚؠם类
䪩׾ַי׊䖩锡ׂםעյ3ף׿ֵֿ־׿להֹסغشخْסחյ׊כذوٛؠتؔظ
ն׌ױ׿䪒؂י

• 㺲䙎׼־⡑؅鞅׀כ׌⮂ײյր__get__()ցֿ㵅鉿׌ױ׿׈ն
• 㺲䙎מ⡑؅陭㴻׀כ׾׌յր__set__()ցֿ㵅鉿׌ױ׿׈ն
• del倀ך㺲䙎؅⯸ꯙ׀כ׾׌յր__delete__()ցֿ㵅鉿׌ױ׿׈ն

ր__get__()ցْ؅ّٚءٞوٜو٤ئגז❈؅غشخ锶ֹ׺׊ױײיն
Ӟ؋ؿ؎ٕչex-descriptor1.pyպ
class Hello:

def __init__(self, name):
| self.name = name

## __get__()ָ֮דך׷ծHelloؙٓכزؙؑآـؔأٝةأٝ؎ךأ
## կ׷׸׻䪔ג׃הةفؙٔأ؍ر
def __get__(self, *args):
| return f"Hello, {self.name}!"

class Dummy:

## 鏣㹀׾زؙؑآـHelloؔח㢌侧أؙٓ
attr1 = Hello("world") ̒ ةفؙٔأ؍ر

## ծה׷ׅأإؙ،חattr1㾩䚍ךزؙؑآـؔ
## Helloָؔزؙؑآـ鵤ׁהַ׷׸䙼ְֹװծ
## Helloؔךزؙؑآـ__get__()ָ㹋遤ׁ׷׸կ
print(Dummy().attr1) ̤ Hello, world!
print(Dummy.attr1) ̤ Hello, world!

Ӟ㹋遤⢽
$ python3 ex-descriptor1.py
Hello, world! ̒ Dummy().attr1 ؎ٝךزؙؑآـؔأٝةأ㾩䚍أإؙ،ח
Hello, world! ̒ Dummy.attr1 ؙٓךزؙؑآـؔأ㾩䚍أإؙ،ח



痥9畍
أؙٓةً

չًأؙٓةպכהծ♧菙涸כחչؙٓأؙٓךأպְֲה䠐㄂ׅדկPythonד
կׅת׸׻⢪ָأؙٓةًחֹה׷欰䧭ׅ׾زؙؑآـؔأծؙٓכ
կׅת׃铡僇׾䘔欽ה㛇燉ךأؙٓةً׷ֶֽחծPythonכד畍ךֿ

9.1 כהأؙٓةً . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
9.2 欰䧭ךزؙؑآـؔأؙٓ . . . . . . . . . . . . . . . . . . . . . . . . 219
9.3 ׷㹀纏ׅ׾أؙٓةً . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
9.4 __new__()ًسحا . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
9.5 劤暟سحاًأؙٓך . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
9.6 嫰鯰ךהة٦ٖ؝رأؙٓ . . . . . . . . . . . . . . . . . . . . . . . . 227
9.7 __init_subclass__()ًسحا . . . . . . . . . . . . . . . . . . 229
9.8 㹋欽⢽㹀纏⚥׾أؙٓך⿫撑ׅ׷ . . . . . . . . . . . . . . . 230
9.9 㹋欽⢽ؙٓחزؙؑآـؔأ怴皾㶨׾㹀纏 . . . . . . . 231
9.10 㹋欽⢽O/R٦ػحو . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234



218 | 痥 9 畍 Ӫ9.1أؙٓةً כהأؙٓةً
أؙٓةً (Metaclass)*1עכյ┞薭溷עמրتٚؠסتٚؠց׽׻婞牞עמրٚؠ
ն׌ױ׊⽱ց؅䟨تٚؠסعؠؘةه؛ت
姌עךّٚءٞوٜو٤ئסյؕכتٚؠסعؠؘةه؛ت٤ذت٤յه؛تٚؠ
ؠրtypeցעյ䔿脢ךتٚؠրHelloցעն⯼脢׌ױַי׊؅銨獏تٚؠסعؠؘة
ն׌ךتٚ
Ӟ؋ؿ؎ٕչex-metaclass01.pyպ
class Hello(object):

def __init__(self, name):
| self.name = name

## ׷ץ锃׾أؙٓךزؙؑآـؔأٝةأٝ؎
print(type(Hello("world"))) ̤ <class '__main__.Hello'>

## ׷ץ锃׾أؙٓךزؙؑآـؔأؙٓ
print(type(Hello)) ̤ <class 'type'>

Ӟ㹋遤⢽
$ python3 ex-metaclass01.py
<class '__main__.Hello'> ̒ print(type(Hello("world")))
<class 'type'> ̒ print(type(Hello))

ؠؘةه؛ذֿْ׿׆ն׌ױ׊㲽㐂ֿتٚؠ׵מعؠؘةه؛تٚؠյמֹ׻ס׆
ն׌ךع
Python ٚؠذնْ׌ױַ❈؅تٚؠذْמ׀כ׾✑؅عؠؘةه؛تٚؠյעך
׋⻎כ➳ꫀסعؠؘةه؛ت٤ذت٤ؕכتٚؠյע➳ꫀסعؠؘةه؛تٚؠכت
ն׌ךס׵םֹ׻

• յמֹ׻׾׿׼✑ֿعؠؘةه؛ت٤ذت٤ؕ׼־تٚؠ
• ն׾׿׼✑ֿعؠؘةه؛تٚؠ׼־تٚؠذْ

־׾׿׼✑מֹ׻סלֿعؠؘةه؛تٚؠעמ׾׌؅槏闋تٚؠذյْ״גסא
؅槏闋׾׌䖩锡ֵֿ׌ױ׽ն姌ס硼؅׿אך锶ֹ׺׊ױײיն

*1 րMetaיזֵךրMetaclassցע蝠靣銨阾סتٚؠذْ classցמכ׆ַםעך峜䟨ն
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240 | 痥 10 畍 for 俑ה with 俑Ӫ10.1 for俑כה
for倀עյٛ׷ٜوذ׷عت倀㲻⮬׼־ ؅㵅鉿ؠشٞهי׊⮂׽⺅锡筶؅ח׍ח1
ն׌ך圸倀׾׌
Ӟ؋ؿ؎ٕչex-for1.pyպ
## ׷㹋遤ׅ׾for俑ג׃㼎חزأٔלִה׋
for x in [100, 200, 300]:

print(x)

## ׷㹋遤ׅ׾for俑ג׃㼎ח俑㶵⴨לִה׋
for s in "ABC":

print(s)

Ӟ㹋遤⢽
$ python3 ex-for1.py
100 ̒ 㹋遤穠卓ךfor俑׷㼎ׅחزأٔ
200
300
A ̒ 俑㶵⴨ח㼎ׅ׷for俑ך㹋遤穠卓
B
C

Ӫ10.2 __iter__()ה__next__()

for倀עךյ⫐ꌃ溷מր__iter__()ցכր__next__()ցֿ⽿׌ױ׿ףն
•ր__iter__()ց؅ذ٭ٝطؕך✑䧯׊յ
• ն׌⮂׽⺅锡筶؅ךր__next__()ցסذ٭ٝطؕ

ة٦ٖذ؎ך׆׆ (Iterator object) ه؛׌ג䔢潨؅卸׌⮂׽⺅מյ锡筶؅꽄沁עכ
ն׌ךعؠؘة
Ӟ؋ؿ؎ٕչex-for2.pyպ
items = [100, 200, 300]

iterator = items.__iter__() ̒ 欰䧭׾ة٦ٖذ؎
print(type(iterator)) ̤ <class 'list_iterator'>
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274 | 痥 11 畍 ⢽㢩ؙحغأ٦ٖزהӪ11.1 ⢽㢩ؔزؙؑآـ
❛㜽עמعؠؘةه؛յ姌םֹ׻ס㺲䙎ֵֿ׌ױ׽ն

exception.args
❛㜽عؠؘةه؛✑䧯免סי׬׌ס䑛俙ֿ⪜ٜوذגזն

exception.__cause__
❛㜽ֿꅙꟃמ׀כג׊յ⸮㎋גזםכ❛㜽ն

exception.__traceback__
❛㜽溪气砈䨾סךױꫀ俙׊⮂צ⽿סꫀ➳؅銨ذ٭ظ׌䔿ꃍն

❛㜽ס甦꿔עיז׻מյ♑ס㺲䙎ֿꃯⲎ׌ױ׽ֵֿכ׆׾ַי׿׈ն
Ӟ؋ؿ؎ٕչex-exception1.pyպ
## NameErrorך㜥さ
try:

blabla() ̤ NameError: name 'blabla' is not defined
except Exception as ex1:

print(str(ex1)) ̤ name 'blabla' is not defined
print(type(ex1)) ̤ <class 'NameError'>
print(ex1.args) ̤ ("name 'blabla' is not defined",)

print()

## FileNotFoundErrorך㜥さargs⟃㢩׮ח㾩䚍ָ֮׷
try:

open("blabla.html")
except Exception as ex2:

print(str(ex2)) ̤ [Errno 2] No such file or directory: 'bl›
›abla.html'

print(type(ex2)) ̤ <class 'FileNotFoundError'>
print(ex2.args) ̤ (2, 'No such file or directory')
print(ex2.errno) ̤ 2
print(ex2.filename) ̤ blabla.html

Ӟ㹋遤⢽
$ python3 ex-exception1.py
name 'blabla' is not defined ̒ print(str(ex))
<class 'NameError'> ̒ print(type(ex1))
("name 'blabla' is not defined",) ̒ print(ex1.args)
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292 | 痥 12 畍 ٦ٕؕ㢌侧Ӫ12.1ٗה㢌侧ٕغ٦ؚٗ 剅ֹ׫铣ך㢌侧ٕغ٦ؚٗ
ն׌ױ׊♃؅箩ؠشؼؠط׾׌ꫀמ㜟俙ٜف٭ٞءյמ⩰
Pythonٜف٭ٞءס㜟俙עյꫀ俙׼־╚ס鞅׾⺅ײ⹧攍׾׌㖪⻉׵✇ע徙⤫ע
ע⻉㖪׾׌㜟剳׳ꁎ׀յ剹ֿ؆׎ױ׽ַ global㵋阋ֿ䖩锡׌ךն
Ӟ؋ؿ؎ٕչex-global1.pyպ
x = 10 ̒ 㢌侧ٕغ٦ؚٗ
def f1():

return x ̒ ׷⿫撑ׅ׾㢌侧ٕغ٦ؚٗ
def f2():

global x ̒ 㹑鎉ٕغ٦ؚٗ
x = 20 ̒ ׷㢌刿ׅ׾㢌侧ٕغ٦ؚٗ

## ⿫撑ך㢌侧ٕغ٦ؚٗ
print(f1()) ̤ 10
## 㢌刿ך㢌侧ٕغ٦ؚٗ
print(x) ̤ 10
f2() ̒ xָ20ח㢌刿ׁ׷׸
print(x) ̤ 20

Ӟ㹋遤⢽
$ python3 ex-global1.py
10 ̒ print(f1())
10 ̒ print(x)
20 ̒ print(x)

׊׵ global㵋阋ַֿם㖪⻉עյٜٞ؜٭㜟俙כ⪛♣ס׫锶׌ױ׿׈םն
Ӟ؋ؿ؎ٕչex-global2.pyպ
x = 10 ̒ 㢌侧ٕغ٦ؚٗ
def f2():

global x ̒ 㜥さծְז㹑鎉ָٕغ٦ؚٗ
x = 20 ̒ ׷זחⰅ➿ךפ٦ٕؕ㢌侧ٗכ׸ֿ

print(x) ̤ 10
f2()
print(x) ̤ 10 ̒ 㢌刿ְׁזג׸
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304 | 痥 13 畍 ٦ٕӪ13.1ُآٌ 欰䧭׾زؙؑآـ٦ُٕؔآٌ
Python؅ٜ٭ٖةٓעך鞅ײꁎכ׳յֿٓعؠؘةه؛ٜ٭ٖة气䧯׌ױ׿׈ն
Ӟ؋ؿ؎ٕչex-module1.pyպ
import sys ̒ ׬鴥׫铣׾٦ُٕآٌ
print(sys) ̤ <module 'sys' (built-in)>
print(type(sys)) ̤ <class 'module'>
print(sys.__name__) ̤ sys

Ӟ㹋遤⢽
$ python3 ex-module1.py
<module 'sys' (built-in)> ̒ print(sys)
<class 'module'> ̒ print(type(sys))
sys ̒ print(sys.__name__)

ն׌ױ׿✑׵יׂם؂❈յimport倀؅עعؠؘةه؛ٜ٭ٖةٓ
Ӟ؋ؿ؎ٕչex-module2.pyպ
from types import ModuleType
mod = ModuleType("blabla")
print(mod) ̤ <module 'blabla'>
print(type(mod)) ̤ <class 'module'>
print(mod.__name__) ̤ blabla

Ӟ㹋遤⢽
$ python3 ex-module2.py
<module 'blabla'> ̒ print(mod)
<class 'module'> ̒ print(type(mod))
blabla ̒ print(mod.__name__)

׎ֹלյֿ׌ךַַ׵ך偙׽׷ס׆ sysٓ׷ٜ٭ٖة reٓ؅ٜ٭ٖة鞅ײꁎ؆ך
ն׌ךַַ׵יז❈րtype(re)ց؅׷յրtype(sys)ցךס㝂ַֿכ׆׾ַ
Ӟ؋ؿ؎ٕչex-module3.pyպ
import sys
mod = type(sys)("blabla") ̒ ModuleType("blabla")הずׄ
print(mod) ̤ <module 'blabla'>
print(type(mod)) ̤ <class 'module'>
print(mod.__name__) ̤ blabla
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