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Information	Technology	—	Programming	Languages	—	Guidance	to	avoiding	
vulnerabilities	in	programming	languages	—	Vulnerability	descriptions	for	
the	programming	language	Python	

1.	Scope	

?315"?6G3C1G;/"@6PB04"5P6G1I165"5BI4S;06"P0B20;JJ1C2"/;C2N;26"7N/C60;O1/14165"4B"O6";7B1868"1C"436"8676/BPJ6C4"
BI"5K546J5"S3606";55N068"O63;71BN0"15"06]N1068"IB0"56GN014KU"5;I64KU"J1551BC>G0141G;/";C8"ON51C655>G0141G;/"5BI4S;06R""
#C"26C60;/U"4315"2N18;CG6"15";PP/1G;O/6"4B"436"5BI4S;06"8676/BP68U"06716S68U"B0"J;1C4;1C68"IB0";CK";PP/1G;41BCR"

QN/C60;O1/14165";06"865G01O68"1C"4315"?6G3C1G;/"@6PB04"8BGNJ6C4"436"S;K"43;4"436"7N/C60;O1/14K"865G01O68"1C"436"
/;C2N;26>1C86P6C86C4"?@")A==)- +";06"J;C1I65468"1C"MK43BCR"

2.	Normative	references	

?36"IB//BS1C2"06I606CG68"8BGNJ6C45";06"1C815P6C5;O/6"IB0"436";PP/1G;41BC"BI"4315"8BGNJ6C4R""cB0"8;468"
06I606CG65U"BC/K"436"68141BC"G1468";PP/165R""cB0"NC8;468"06I606CG65U"436"/;4654"68141BC"BI"436"06I606CG68"8BGNJ6C4"
V1CG/N81C2";CK";J6C8J6C45W";PP/165R"
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#'("Z*,,X<)*++U(6&/+*$2')+&('%.;&+"+:9(BB(U).*+1*+.%==+*(79='%$=(BB(M"+2')&:B3+)&'(2*)';$%').(
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3.	Terms	and	definitions,	symbols	and	conventions	

3.1	Terms	and	definitions	

cB0"436"PN0PB565"BI"4315"8BGNJ6C4U"436"460J5";C8"86I1C141BC5"2176C"1C"#$%&#'(")9Y)- +U"1C"?@")A==)- +U";C8"436"
IB//BS1C2";PP/KR""%4360"460J5";06"86I1C68"S3606"436K";PP6;0"1C")'2")."4KP6R"

2==):&$%&'(='2'%$%&'<(e568"4B"G06;46"VB0"06O1C8W";"7;01;O/6"4B";C"BOT6G4R"?36"51JP/6"5KC4;\"15"a=bU"436"

;N2J6C468"5KC4;\";PP/165";C"BP60;4B0";4";5512CJ6C4"41J6"VIB0"6\;JP/6U"a += 1 W";C8"43606IB06"G;CCB4"G06;46";"

7;01;O/6"51CG6"14"BP60;465"N51C2"436"GN006C4"7;/N6"06I606CG68"OK";"7;01;O/6R"%4360"5KC4;\65"5NPPB04"JN/41P/6"
4;02645"V43;4"15U"x = y = z = 1 WR"
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R+,9<"(?36"PB041BC"BI";"GBJPBNC8"54;46J6C4"43;4"IB//BS5"436"36;860R"#4"J;K"GBC4;1C"B4360"GBJPBNC8"VC65468W"
54;46J6C45R"

R++"%2&<"."40N43"7;/N6"S3606"True 6]N17;/6CG65"4B";CK"CBC>_60B"7;/N6";C8"False 6]N17;/6CG65"4B"_60BR"

(BJJBC/K"6\P065568"CNJ601G;//K";5"+"V40N6WU"B0"*"VI;/56W"ON4 06I606CG68";5"True ;C8"False R 

R-)"'B)&<(."INCG41BC"P0B71868"OK"436"MK43BC"/;C2N;26"1C401C51G;//K"S143BN4"436"C668"4B"1JPB04"14"VG;//68"436U"str, 
slice, type WR"
."2==<(."P0B20;J"86I1C68"4KP6"S31G3"15"N568"4B"1C54;C41;46"BOT6G45";C8"P0B7186";4401ON465"43;4";06"GBJJBC"4B";//"
436"BOT6G45"43;4"14"1C54;C41;465R"

.+$$%&'<((BJJ6C45";06"P06G6868"OK";"3;53"5KJOB/"akbR"

.+$1"%N(&-$R%*<(."CNJO60"J;86"NP"BI"4SB"P;045"6;G3"6\P065568";5"I/B;41C2>PB1C4"CNJO605<";"06;/";C8";C"
1J;21C;0K"P;04R"?36"1J;21C;0K"P;04"15"6\P065568"S143";"40;1/1C2"NPP60"B0"/BS60"G;56"mJ B0"j mR"

.+$1+-&,(='2'%$%&'<(."540NG4N06"43;4"GBC4;1C5";C8"GBC40B/5"BC6"B0"JB06"54;46J6C45R"

<39';+&<"?36"54;C8;08"1JP/6J6C4;41BC"BI"MK43BC"GB868"1C".H$#"PB04;O/6"(R"

81G41BC;0K<(."ON1/4>1C"J;PP1C2"GBC51541C2"BI"_60B"B0"JB06"[6K&7;/N6"mP;105mR"Q;/N65";06"54B068";C8"064016768"N51C2"
[6K5"S31G3"G;C"O6"BI"J1\68"4KP65"VS143"5BJ6"G;76;45"O6KBC8"436"5GBP6"BI"4315";CC6\WR"

,+.='*)&: <(%C6"B0"JB06"/1C65"1C";"NC14"BI"GB86"43;4"56076"4B"8BGNJ6C4"436"GB86R":BG5401C25";06"0640167;O/6";4"0NC>
41J6R"

%N.%1')+&<(.C"BOT6G4"43;4"6CG;P5N/;465"436";4401ON465"BI";C"6\G6P41BC"V;C"600B0"B0";OCB0J;/"676C4WR"@;151C2";C"
6\G6P41BC"15";"P0BG655"43;4"G06;465"436"6\G6P41BC"BOT6G4";C8"P0BP;2;465"14"430BN23";"P0BG655"43;4"15"BP41BC;//K"
86I1C68"1C";"P0B20;JR"f;G[1C2";C"6\G6P41BC"l3;C8/60mU"MK43BC"460J1C;465"436"P0B20;J"S143";C"600B0"J655;26R"

/"+2')&:B1+)&'(&-$R%*<(."06;/"CNJO60"6\P065568"S143";"86G1J;/"PB1C4U";C"6\PBC6C4"6\P065568";5";C(NPP60"B0"
/BS60"G;56"m6"B0"'m"B0"OB43"VIB0"6\;JP/6U"1.0, 27e0, .456 WR(

/-&.')+&<"."20BNP1C2"BI"54;46J6C45U"614360"ON1/4>1C"B0"86I1C68"1C";"P0B20;J"N51C2"436"def 54;46J6C4U"S31G3"G;C"

O6"G;//68";5";"NC14R 

:2*R2:%(.+""%.')+&<(?36"P0BG655"OK"S31G3"436"J6JB0K"N568"OK"NC06I606CG68"BOT6G4";C8"43610"C;J65P;G65"15"
06G/;1J68R"MK43BC"P0B71865";"gc"JB8N/6"4B";//BS";"P0B20;J"4B"8106G4"S36C";C8"3BS"2;0O;26"GB//6G41BC"15"8BC6R"

:"+R2"<"."7;01;O/6"43;4"15"5GBP68"4B";"JB8N/6";C8"G;C"O6"06I606CG68"I0BJ";CKS3606"S1431C"436"JB8N/6"1CG/N81C2"
S1431C"INCG41BC5";C8"G/;5565"86I1C68"1C"43;4"JB8N/6R"

:-%**)""2(12'.;)&: <(./5B"[CBSC";5"gBC[6K"M;4G31C2U"436"P0;G41G6"BI"G3;C21C2"436";4401ON465";C8&B0"J643B85"BI";"
JB8N/6^5"G/;55";4"0NC>41J6"I0BJ"BN45186"BI"436"JB8N/6R"

)$$-'2R)")'9 <(?36"G3;0;G4601541G"BI"O61C2"NCG3;C26;O/6R"$401C25U"4NP/65U";C8"CNJO605";06"1JJN4;O/6"BOT6G45"1C"
MK43BCR"

)$1+*'<(."J6G3;C15J"43;4"15"N568"4B"J;[6"436"GBC46C45"BI";"JB8N/6";GG6551O/6"4B"436"1JPB041C2"P0B20;JR"
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)&;%*)'2&.%<(?36";O1/14K"4B"86I1C6";"G/;55"43;4"15";"5NOG/;55"BI"B4360"G/;5565"VG;//68"436"5NP60G/;55WR"#C36014;CG6"N565"
;"J643B8"065B/N41BC"B0860"Vg@%W"4B"065B/76"06I606CG65"4B"436"GB006G4"1C36014;CG6"/676/"V43;4"15U"14"065B/765"
;4401ON465"VJ643B85";C8"7;01;O/65WWR"

)&='2&.%<(."51C2/6"BGGN006CG6"BI";"G/;55"43;4"15"G06;468"OK"G;//1C2"436"G/;55";5"1I"14"S;5";"INCG41BC"VIB0"6\;JP/6U"a = 

Animal()) R"

)&'%:%*<(.C"1C46260"G;C"O6"BI";CK"/6C243"ON4"15"JB06"6II1G16C4/K"P0BG65568"1I"14"G;C"O6"1C460C;//K"06P0656C468"OK";"
9)"B0"ZA"O14"1C46260R"#C46260"/1460;/5"G;C"O6"6\P065568"1C"O1C;0KU"86G1J;/U"BG4;/U"B0"36\;86G1J;/"IB0J;45R"

[%9S+*,<(.C"186C41I160"43;4"15"06560768"IB0"5P6G1;/"J6;C1C2"4B"436"MK43BC"1C460P06460"VIB0"6\;JP/6U"if U"else U"

for U"class WR"

"2$R,2(%N1*%==)+&<(."GBC76C16C4"S;K"4B"6\P0655";"51C2/6"064N0C"INCG41BC"54;46J6C4"S1431C";CB4360"54;46J6C4"
1C546;8"BI"86I1C1C2";"56P;0;46"INCG41BC";C8"06I606CG1C2"14R"

")='<(.C"B086068"56]N6CG6"BI"_60B"B0"JB06"146J5"S31G3"G;C"O6"JB81I168"V43;4"15U"15"JN4;O/6W";C8"1C86\68R"

")'%*2"=<(."5401C2"B0"CNJO60"VIB0"6\;JP/6U"'abc', 123, 5.4 WR"HB46"43;4";"5401C2"/1460;/"G;C"N56"614360"8BNO/6"

]NB46"VaW"B0"51C2/6";PB540BP36"P;105"VnW"4B"86/1J14";"5401C2R"

$%$R%*=;)1<(#I";C"146J"BGGN05"S1431C";"56]N6CG6"14"15"5;18"4B"O6";"J6JO60R"MK43BC"3;5"ON1/4>1C5"4B"4654"IB0"
J6JO60531P"VIB0"6\;JP/6U"if a in b WR"(/;5565"G;C"P0B7186"J643B85"4B"B7600186"ON1/4>1C"J6JO60531P"46545R"

$+,-"%<(."I1/6"GBC4;1C1C2"5BN0G6"/;C2N;26"V43;4"15U"54;46J6C45W"1C"MK43BC"VB0";CB4360W"/;C2N;26R"."JB8N/6"3;5"145"
BSC"C;J65P;G6";C8"5GBP6";C8"J;K"GBC4;1C"86I1C141BC5"IB0"INCG41BC5";C8"G/;5565R"."JB8N/6"15"BC/K"6\6GN468"S36C"
I1054"1JPB0468";C8"NPBC"06/B;81C2R"

$-'2R)")'9<(?36"G3;0;G4601541G"BI"O61C2"G3;C26;O/6R"f1545";C8"81G41BC;0165";06"4SB"6\;JP/65"BI"MK43BC"BOT6G45"43;4"
;06"JN4;O/6R"

C;J6<"."7;01;O/6"43;4"06I606CG65";"MK43BC"BOT6G4"5NG3";5";"CNJO60U"5401C2U"/154U"81G41BC;0KU"4NP/6U"564U"ON1/41CU"
JB8N/6U"INCG41BCU"B0"G/;55R"

&2$%=12.%<(."P/;G6"S3606"C;J65"065186"S143"43610"06I606CG65"4B"436"BOT6G45"43;4"436K"06P0656C4R"'\;JP/65"BI"
BOT6G45"43;4"3;76"43610"BSC"C;J65P;G65"1CG/N86<"O/BG[5U"JB8N/65U"G/;5565U";C8"INCG41BC5R"H;J65P;G65"P0B7186";"
S;K"4B"6CIB0G6"5GBP6";C8"43N5"P0676C4"C;J6"GB//151BC5"51CG6"6;G3"NC1]N6"C;J6"6\1545"1C"BC/K"BC6"C;J65P;G6R"

&+&%<(."CN//"BOT6G4R"

&-$R%*<(.C"1C46260U"I/B;41C2"PB1C4U"86G1J;/U"B0"GBJP/6\"CNJO60R"

+1%*2'+*<(HBC>;/P3;O641G"G3;0;G4605U"G3;0;G4605U";C8"G3;0;G460"5401C25"43;4"3;76"5P6G1;/"J6;C1C25"S1431C"
6\P06551BC5"VIB0"6\;JP/6U"+, - , not, is WR"

+F%**),)&:<"(B81C2";C";4401ON46"1C";"5NOG/;55"4B"06P/;G6";"5NP60G/;55";4401ON46R"

12.[2:%<(."GB//6G41BC"BI"BC6"B0"JB06"B4360"JB8N/65"1C"436"IB0J"BI";"8106G4B0KR"
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1).[")&: 4(?36"P0BG655"BI"5601;/1_1C2"BOT6G45"N51C2"436"pickle JB8N/6R"

1+"9$+*1;)=$4(?36"J6;C1C2"BI";C"BP60;41BC"- "26C60;//K";"INCG41BC&J643B8"G;//"- "86P6C85"BC"436"BOT6G45"O61C2"
BP60;468"NPBCU"CB4"436"'91%(BI"BOT6G4R"%C6"BI"MK43BC^5"[6K"P01CG1P/65"15"43;4"BOT6G4"1C460I;G65"5NPPB04"BP60;41BC5"
062;08/655"BI"436"4KP6"BI"BOT6G4"O61C2"P;5568R"cB0"6\;JP/6U"5401C2"J643B85"5NPPB04";88141BC";C8"JN/41P/1G;41BC"
TN54";5"J643B85"BC"1C462605";C8"B4360"CNJ601G"BOT6G45"8BR"

*%.-*=)+&4(?36";O1/14K"BI";"INCG41BC"4B"G;//"1456/IR"MK43BC"5NPPB045"06GN051BC"4B";"/676/"BI"+U***"NC/655"43;4"/1J14"15"
JB81I168"N51C2"436"setrecursionlimit INCG41BCR"

=.+1%4"?36"7151O1/14K"BI";"C;J6"15"145"5GBP6R".//"C;J65"S1431C"MK43BC"6\154"S1431C";"5P6G1I1G"C;J65P;G6"S31G3"15"4168"
4B";"51C2/6"O/BG[U"INCG41BCU"G/;55U"B0"JB8N/6"1C"S31G3"436"C;J6"S;5"/;54";5512C68";"7;/N6R"

=.*)1'<(."NC14"BI"GB86"26C60;//K"5KCBCKJBN5"S143";"1*+:*2$(ON4"N5N;//K"GBCCB465"GB86"0NC";4"436"3123654"/676/";5"
1C"a=.*)1'=(*-&($+,-"%=\R"

=%"/<(iK"GBC76C41BCU"436"C;J6"2176C"4B";"G/;55^"1C54;CG6"7;01;O/6R"

=%]-%&.%<(.C"B086068"GBC4;1C60"BI"146J5"43;4"G;C"O6"1C86\68"B0"5/1G68"N51C2"PB514176"CNJO605R"MK43BC"P0B71865"
43066"ON1/4>1C"56]N6CG65<"5401C25U"4NP/65U";C8"/1545R"H6S"56]N6CG65"G;C";/5B"O6"86I1C68"1C"/1O0;0165U"6\46C51BC"
JB8N/65U"B0"S1431C"G/;5565R"

=%'<".C"NCB086068"56]N6CG6"BI"_60B"B0"JB06"146J5"S31G3"8B"CB4"C668"4B"O6"BI"436"5;J6"4KP6R"$645"G;C"O6"I0B_6C"
V1JJN4;O/6W"B0"NCI0B_6C"VJN4;O/6WR"

=;+*'B.)*.-)')&:(+1%*2'+*=<(%P60;4B05"and ;C8"or G;C"53B04>G10GN14"436"67;/N;41BC"BI"43610"BP60;C8"1I"436"/6I4(

5186"67;/N;465"4B"40N6"V1C"436"G;56"BI"436"or W"B0"I;/56"V1C"436"G;56"BI"and WR"cB0(6\;JP/6U"1C"436"6\P06551BC"a or 

bU"43606"15"CB"C668"4B"67;/N;46"b 1I"a 15"True U(/1[6S156"1C"436"6\P06551BC"a and b U"43606"15"CB"C668"4B"67;/N;46"

b 1I"a 15"False R(

='2'%$%&'<(.C"6\P06551BC"43;4"26C60;//K"BGGNP165"BC6"/1C6R"gN/41P/6"54;46J6C45"G;C"BGGNPK"436"5;J6"/1C6"1I"
56P;0;468"OK";"56J1GB/BC"V; W"ON4"4315"15"760K"NCGBC76C41BC;/"1C"MK43BC"S3606"6;G3"/1C6"4KP1G;//K"GBC4;1C5"BC6"

54;46J6C4R"

='*)&:<(."ON1/4>1C"56]N6CG6"BOT6G4"GBC51541C2"BI"BC6"B0"JB06"G3;0;G4605R"eC/1[6"J;CK"B4360"/;C2N;265U"MK43BC"
5401C25"G;CCB4"O6"JB81I168"V43;4"15U"436K";06"m1JJN4;O/6mW";C8"436K"8B"CB4"3;76";"460J1C;41BC"G3;0;G460R"

'-1"%<(."56]N6CG6"BI"_60B"B0"JB06"146J5"VIB0"6\;JP/6U"(1,2,3) B0"("A",  "B", "C")) R"?NP/65";06"

1JJN4;O/6";C8"J;K"GBC4;1C"81II606C4"BOT6G4"4KP65"VIB0"6\;JP/6U"(1, "a", "5.678)) R"

F2*)2R"%<(MK43BC"7;01;O/65"V43;4"15U"C;J65W";06"CB4"/1[6"7;01;O/65"1C"JB54"B4360"/;C2N;265">"436K";06"C6760"86G/;068"
436K";06"8KC;J1G;//K"06I606CG68"4B"BOT6G45U"436K"3;76"CB"4KP6U";C8"436K"J;K"O6"OBNC8"4B"BOT6G45"BI"81II606C4"
4KP65";4"81II606C4"41J65R"Q;01;O/65";06"OBNC8"6\P/1G14/K"VIB0"6\;JP/6U"a = 1 O1C85"a 4B"436"1C46260"1W";C8"

NCOBNC8"1JP/1G14/K"VIB0"6\;JP/6U"a=1; a=2) R"#C"436"/;54"6\;JP/6U"a 15"OBNC8"4B"436"BOT6G4"V7;/N6W"1 436C"

1JP/1G14/K"NCOBNC8"4B"43;4"BOT6G4"S36C"OBNC8"4B"2 >";"P0BG655"[CBSC";5"06O1C81C2R"Q;01;O/65"G;C";/5B"O6"

NCOBNC8"6\P/1G14/K"N51C2"436"del "54;46J6C4"VIB0"6\;JP/6U"del a, b, c WR"
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4.	Language	concepts	

?36"[6K"GBCG6P45"815GN5568"1C"4315"56G41BC";06"CB4"6C4106/K"NC1]N6"4B"MK43BC"ON4"436K";06"1JP/6J6C468"1C"MK43BC"
1C"S;K5"43;4";06"CB4"1C4N14176"4B"C6S";C8"6\P6016CG68"P0B20;JJ605";/1[6R"

Dynamic	Typing	- "."I06]N6C4"5BN0G6"BI"GBCIN51BC"15"MK43BC^5"8KC;J1G"4KP1C2";C8"145"6II6G4"BC"7;01;O/6"
;5512CJ6C45"V&2$%"15"5KCBCKJBN5"S143"F2*)2R"%"1C"4315";CC6\WR"#C"MK43BC"43606";06"CB"54;41G"86G/;0;41BC5"BI"
7;01;O/65">"436K";06"G06;468U"06OBNC8U";C8"86/6468"8KC;J1G;//KR"cN04360U"7;01;O/65";06"CB4"436"BOT6G45"43;4"436K"
PB1C4"4B">"436K";06"TN54"06I606CG65"4B"BOT6G45"S31G3"G;C"O6U";C8"I06]N6C4/K";06U"OBNC8"4B"B4360"BOT6G45";4";CK"41J6<"

a = 1 # a is bound to an integer object whose value is 1  
a = ' abc '  # a is now bound to a string object  

Q;01;O/65"3;76"CB"4KP6"- "436K"06I606CG6"BOT6G45"S31G3"3;76"4KP65"43N5"436"54;46J6C4"a = 1 "G06;465";"C6S"
7;01;O/6"G;//68"a"43;4"06I606CG65";"C6S"BOT6G4"S3B56"7;/N6"15"1";C8"4KP6"15"1C46260R"?3;4"7;01;O/6"G;C"O6"86/6468"

S143";"del "54;46J6C4"B0"OBNC8"4B";CB4360"BOT6G4";CK"41J6";5"53BSC";OB76R""@6I60"4B"ZR) "?KP6"$K546J"o#hHp"IB0"

JB06"BC"4315"5NOT6G4R"cB0"436"PN0PB56"BI"O06714K"4315";CC6\"BI46C"406;45"436"460J"7;01;O/6"VB0"C;J6W";5"O61C2"436"
BOT6G4"S31G3"15"46G3C1G;//K"1CGB006G4"ON4"51JP/60R""cB0"6\;JP/6U"1C"436"54;46J6C4"a = 1, 436"CNJ601G"BOT6G4"a"15"

;5512C68"436"7;/N6"1R"#C"06;/14K"436"C;J6"a"15";5512C68"4B";"C6S/K"G06;468"+R^%.'"BI"4KP6"1C46260"S31G3"15";5512C68"

436"7;/N6"1R"

Section	6.42	Violations	of	the	Liskov	Substitution		Principle	or	the	Contract	Model		
[BLP]	

6.42.1	Applicability	to	language	

?i: "

6.42.2	Guidance	to	language	users	

?i: "

	
6.43	Redispatching	[PPH]	

6.43.1	Applicability	to	language	

?i: "

6.43.2	Guidance	to	language	users	

?i: "
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6.44	Polymorphic	variables	[BKK]	

6.44.1	Applicability	to	language	

?i: "

6.44.2	Guidance	to	language	users	

?i: "

	

ZRA, "'\40;"#C401C51G5"of@gp"GB7605"8KC;J1G"4KP1C2"1C"JB06"864;1/R"

Mutable	and	Immutable	Objects">"HB46"43;4"1C"436"54;46J6C4<"a = a + 1, MK43BC G06;465";"&%S"BOT6G4"

S3B56"7;/N6"15"G;/GN/;468"OK";881C2"1"4B"436"7;/N6"BI"436"GN006C4"BOT6G4"06I606CG68"OK"aR"#IU"P01B0"4B"436"6\6GN41BC"

BI"4315"54;46J6C4"a^5"BOT6G4"3;8"GBC4;1C68";"7;/N6"BI"1, "436C";"C6S"1C46260"BOT6G4"S143";"7;/N6"BI"2"SBN/8"O6"

G06;468R"?36"1C46260"BOT6G4"S3B56"7;/N6"S;5"1 15"CBS"J;0[68"IB0"86/641BC"N51C2"2;0O;26"GB//6G41BC"VP0B71868"CB"
B4360"7;01;O/65"06I606CG6"14WR"HB46"43;4"436"7;/N6"BI"a"15"CB4"NP8;468"1C"P/;G6U"43;4"15U"436"BOT6G4"06I606CG65"OK"a"

8B65"CB4"51JP/K"3;76"1";8868"4B"14";5"SBN/8"O6"4KP1G;/"1C"B4360"/;C2N;265R"?36"06;5BC"4315"8B65"CB4"3;PP6C"1C"

MK43BC"15"O6G;N56"1C46260"BOT6G45U";5"S6//";5"5401C2U"CNJO60";C8"4NP/65U";06"1JJN4;O/6"- "436K"G;CCB4"O6"G3;C268"
1C"P/;G6R"%C/K"/1545";C8"81G41BC;0165"G;C"O6"G3;C268"1C"P/;G6"- "436K";06"JN4;O/6R"#C"P0;G41G6"4315"065401G41BC"BI"CB4"
O61C2";O/6"4B"G3;C26";"JN4;O/6"BOT6G4"1C"P/;G6"15"JB54/K"40;C5P;06C4"ON4";"CB4;O/6"6\G6P41BC"15"S36C"1JJN4;O/6"
BOT6G45";06"P;5568";5";"P;0;J6460"4B";"INCG41BC"B0"G/;55R"$66"?HDD(6&)')2")_2')+&(+/(V2*)2R"%=(`ZaVb"IB0";"865G01P41BC"
BI"4315R"

?36"NC860/1C2";G41BC5"43;4";06"P60IB0J68"4B"6C;O/6"436"2112*%&'"1C>P/;G6"G3;C26"8B"CB4"NP8;46"436"1JJN4;O/6"
BOT6G4"- "436K"G06;46";"C6S"BOT6G4";C8"aPB1C4b"436"7;01;O/6"4B"C6S"BOT6G4R"?315"G;C"O6"P0B76C";5"O6/BS"V436"id "

INCG41BC"064N0C5";C"BOT6G4^5";880655W<"

a = 'abc'  
print(id(a))#=> 30753768 
a = 'abc' + 'def'  
print(id(a))#=> 52499320 
print(a)#=> abcdef  

?36"NP8;41C2"BI"BOT6G45"06I606CG68"1C"436"P;0;J64605"P;5568"4B";"INCG41BC"B0"G/;55"15"2B760C68"OK"S364360"436"
BOT6G4"15"JN4;O/6U"1C"S31G3"G;56"14"15"NP8;468"1C"P/;G6U"B0"1JJN4;O/6"1C"S31G3"G;56";"/BG;/"GBPK"BI"436"BOT6G4"15"
G06;468";C8"NP8;468"S31G3"3;5"CB"6II6G4"BC"436"P;5568"BOT6G4R"?315"15"865G01O68"1C"JB06"864;1/"1C"?HcD(32==)&:(
32*2$%'%*=(2&,(d%'-*&(V2"-%=(`<7ebR"
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5.	General	guidance	for	Python	

5.1	Top	avoidance	mechanisms		

';G3"7N/C60;O1/14K"/15468"1C"G/;N56"Z"P0B71865";"564"BI"S;K5"43;4"436"7N/C60;O1/14K"G;C"O6";7B1868"B0"J1412;468R"
g;CK"BI"436"J1412;41BC5";C8";7B18;CG6"J6G3;C15J5";06"GBJJBCR"?315"5NOG/;N56"P0B71865"436"JB54"JB54"
6II6G4176";C8"436"JB54"GBJJBC"J1412;41BC5U"4B264360"S143"06I606CG65"4B"S31G3"7N/C60;O1/14165"436K";PP/KR"?36"
06I606CG65";06"3KP60/1C[68"4B"P0B7186"436"06;860"S143"6;5K";GG655"4B"43B56"7N/C60;O1/14165"IB0"0;41BC;/6";C8"
IN04360"6\P/B0;41BCR"?36"J1412;41BC5"P0B71868"3606";06"1C";88141BC"4B"436"BC65"P0B71868"1C"?@")A==)>+U"G/;N56",RA"

?36"6\P6G4;41BC"15"43;4"N5605"BI"4315"8BGNJ6C4"S1//"8676/BP";C8"N56";"GB81C2"54;C8;08"O;568"BC"4315"8BGNJ6C4"
43;4"15"4;1/B068"4B"43610"015["6C710BCJ6C4R		
	
Number	 Recommended	avoidance	mechanism	 References	
+" :B"CB4"N56"I/B;41C2>PB1C4";0143J641G"S36C"1C462605"B0"OBB/6;C5"

SBN/8"5NII1G6	

"

) " e56"BI"6CNJ60;41BC"06]N1065"G;06IN/";446C41BC"4B"06;8;O1/14KU"
P60IB0J;CG6U";C8"5;I64KR"?3606";06"J;CK"GBJP/6\U"ON4"N56IN/"
S;K5"4B"51JN/;46"6CNJ5"1C"MK43BC"o"V'CNJ5"IB0"MK43BC"VMK43BC"
06G1P6WWp;C8"J;CK"51JP/6"S;K5"1CG/N81C2"436"N56"BI"5645<""

GB/B05"q"rl068lU"l2066ClU"lO/N6ls"
1I""068""1C"GB/B05<"P01C4Vl7;/18"GB/B0lW"

i6";S;06"43;4"436"46G3C1]N6"53BSC";OB76U";5"S143";/JB54";//"
B4360"S;K5"4B"51JN/;46"6CNJ5U"15"CB4"5;I6"51CG6"436"7;01;O/6"
G;C"O6"OBNC8"4B";CB4360"BOT6G4";4";CK"41J6R""

6C"INCG41BC5"064N0C"600B0"7;/N65U"G36G["436"600B0"064N0C"7;/N65"O6IB06"
P0BG6551C2";CK"B4360"064N0C68"8;4;R	

"

9" 'C5N06"43;4"S36C"6\;J1C1C2"GB86"43;4"KBN"4;[6"1C4B";GGBNC4"
43;4";"7;01;O/6"G;C"O6"OBNC8"VB0"06OBNC8W"4B";CB4360"BOT6G4"VBI"
5;J6 "B0"81II606C4"4KP6W";4";CK"41J6R"

Z	

""A" .7B18"1JP/1G14"06I606CG65"4B"2/BO;/"7;/N65"I0BJ"S1431C"INCG41BC5"4B"
J;[6"GB86"G/6;060R"#C"B0860"4B"NP8;46"2/BO;/5"S1431C";"INCG41BC"B0"
G/;55U"P/;G6"436"2/BO;/"54;46J6C4";4"436"O621CC1C2"BI"436"INCG41BC"
86I1C141BC";C8"/154"436"7;01;O/65"5B"14"15"G/6;060"4B"436"06;860"S31G3"
7;01;O/65";06"/BG;/";C8"S31G3";06"2/BO;/"VIB0"6\;JP/6U"2/BO;/";U"OU"GWRR	

	

, " e56"BC/K"5P;G65"B0"4;O5U"CB4"OB43U"4B"1C86C4"4B"86J;0["GBC40B/"I/BSR""
H6760"N56"IB0J"I668"G3;0;G4605"IB0"1C86C4;41BC	

"

Z" e56"MK43BC^5"ON1/4>1C"8BGNJ6C4;41BC"V5NG3";5"8BG5401C25W"4B"BO4;1C"
1CIB0J;41BC";OBN4";"G/;55^"J643B8"O6IB06"1C360141C2"I0BJ"14	

	

=" '14360";7B18"/B21G"43;4"86P6C85"BC"OK46"B0860"B0"N56"436"
5K5ROK46B0860"7;01;O/6";C8"S0146"436"/B21G"4B";GGBNC4"IB0"OK46"B0860"
86P6C86C4"BC"145"7;/N6"Vl/144/6l"B0"lO12lWR"

"

Y" E36C"/;NCG31C2"P;0;//6/"4;5[5"8BC^4"0;156";"i;56'\G6P41BC"5NOG/;55"1C" "

Stephen Michell! 2017-3-7 10:47 AM
Deleted: [	See	Template]	[Thoughts	welcomed	
as	to	what	could	be	provided	here.	Possibly	an	
opportunity	for	the	language	community	to	
address	issues	that	do	not	correlate	to	the	
guidance	of	section	6.	For	languages	that	
provide	non-mandatory	tools,	how	those	tools	
can	be	used	to	provide	effective	mitigation	of	
vulnerabilities	described	in	the	following	
sections]	

Stephen Michell! 2017-3-7 10:50 AM
Formatted: Normal, Indent: Left:  0.63
cm, Space After:  0 pt, Line spacing: 
single,  No bullets or numbering

Stephen Michell! 2017-3-7 10:55 AM
Formatted: Indent: Left:  0.63 cm, Space
After:  0 pt, Line spacing:  single, Adjust
space between Latin and Asian text,
Adjust space between Asian text and
numbersStephen Michell! 2017-3-7 10:55 AM
Formatted: Font:11 pt, Not Bold

Stephen Michell! 2017-3-7 10:51 AM
Formatted: Font:Not Bold, English
Stephen Michell! 2017-3-7 10:51 AM
Formatted: Space Before:  0 pt, After:  0
pt, Line spacing:  single
Stephen Michell! 2017-3-7 10:55 AM
Formatted: Space After:  0 pt, Line
spacing:  single, Adjust space between
Latin and Asian text, Adjust space
between Asian text and numbers
Stephen Michell! 2017-3-7 10:55 AM
Formatted: Font:11 pt, Not Bold



	

8	 !"#$%&#'(")* +, "- ".//"012345"06560768"
"

Santiago Urueña! 2015-5-26 1:38 PM
Deleted: 9

;"G;//;O/6"1C"436"cN4N06"G/;55	

+*" :B"CB4"86P6C8"BC"436"S;K"MK43BC"J;K"B0"J;K"CB4"BP41J1_6"BOT6G4"
06I606CG65"IB0"5J;//"1C46260";C8"5401C2"BOT6G45"O6G;N56"14"J;K"7;0K"
IB0"6C710BCJ6C45"B0"676C"IB0"06/6;565"1C"436"5;J6"6C710BCJ6C4R	

"

+Y" i6";S;06"BI"53B04>G10GN141C2"O63;71BN0"S36C"6\P06551BC5"S143"5186"6II6G45"
;06"N568"BC"436"01234"5186"BI";"iBB/6;C"6\P06551BC"5NG3";5"1I"436"I1054"
6\P06551BC"67;/N;465"4B"false "1C";C";C8"6\P06551BCU"436C"436"06J;1C1C2"

6\P06551BC5U"1CG/N81C2"INCG41BC5"G;//5U"S1//"CB4"O6"67;/N;468R	

"

+X" .7B18"I;//>430BN23"I0BJ"BC6"G;56"VB0"5S14G3W"54;46J6C4"1C4B"436"IB//BS1C2"
G;56"54;46J6C4<"1I";"I;//>430BN23"15"C6G655;0K"436C"P0B7186";"GBJJ6C4"4B"
1CIB0J"436"06;860"43;4"14"15"1C46C41BC;/R	

"

)* " :B"CB4"N56"I/B;41C2>PB1C4";0143J641G"S36C"1C462605"B0"OBB/6;C5"SBN/8"
5NII1G6U"65P6G1;//K"IB0"GBNC4605";55BG1;468"S143"P0B20;J"I/BSU"5NG3";5"/BBP"
GBC40B/"7;01;O/65R	

"

)+" $;C141_6U"60;56"B0"6CG0KP4"8;4;"43;4"S1//"O6"7151O/6"4B"B43605"VIB0"6\;JP/6U"
I0668"J6JB0KU"40;C5J14468"8;4; WR		

"

"

"

"

6.	Specific	Guidance	for	Python	

6.1	General		

?315"G/;N56"GBC4;1C5"5P6G1I1G";871G6"IB0"MK43BC";OBN4"436"PB551O/6"P0656CG6"BI"7N/C60;O1/14165";5"865G01O68"1C"
?@")A==)>+U";C8"P0B71865"5P6G1I1G"2N18;CG6"BC"3BS"4B";7B18"436J"1C"MK43BC"GB86R"?315"56G41BC"J100B05"?@")A==)>+"
G/;N56"Z"1C"43;4"436"7N/C60;O1/14K"a?KP6"$K546J"o#hHpb"15"IBNC8"1C"ZR)"BI"?@")A==)- +U";C8"MK43BC"5P6G1I1G"2N18;CG6"
15"IBNC8"1C"G/;N56"ZR)";C8"5NOG/;N565"1C"4315"?@R""

6.2	Type	System	[IHN]	

6.2.1	Applicability	to	language	

MK43BC";O540;G45";//"8;4;";5"BOT6G45";C8"6760K"BOT6G4"3;5";"4KP6"V1C";88141BC"4B";C"186C414K";C8";"7;/N6WR"'\46C51BC5"
4B"MK43BCU"S01446C"1C"B4360"/;C2N;265U"G;C"86I1C6"C6S"4KP65R"

MK43BC"15";/5B";"540BC2/K"4KP68"/;C2N;26"- "KBN"G;CCB4"P60IB0J"BP60;41BC5"BC";C"BOT6G4"43;4";06"CB4"7;/18"IB0"43;4"
4KP6R"MK43BC^5"8KC;J1G"4KP1C2"15";"[6K"I6;4N06"86512C68"4B"P0BJB46"PB/KJB0P315J"4B"P0B7186"I/6\1O1/14KR".CB4360"
;5P6G4"BI"8KC;J1G"4KP1C2"15";"7;01;O/6"8B65"CB4"J;1C4;1C";CK"4KP6"1CIB0J;41BC"- "43;4"1CIB0J;41BC"15"36/8"OK"436"
BOT6G4"43;4"436"7;01;O/6"06I606CG65";4";"5P6G1I1G"41J6R"."MK43BC"P0B20;J"15"I066"4B";5512C"VO1C8WU";C8"06;5512C"
V06O1C8WU";CK"7;01;O/6"4B";CK"4KP6"BI"BOT6G4";4";CK"41J6R"
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Q;01;O/65";06"G06;468"S36C"436K";06"I1054";5512C68";"7;/N6"V566"?HCK(<;+).%(+/(<"%2*(h2$%=(`ha6b"IB0"JB06"BC"4315"
5NOT6G4WR""Q;01;O/65";06"26C601G"1C"43;4"436K"8B"CB4"3;76";"4KP6U"436K"51JP/K"06I606CG6"BOT6G45"S31G3"3B/8"436"
BOT6G4^5"4KP6"1CIB0J;41BCR"Q;01;O/65"1C";C"6\P06551BC";06"06P/;G68"S143"436"BOT6G4"436K"06I606CG6"S36C"43;4"
6\P06551BC"15"67;/N;468"43606IB06";"7;01;O/6"JN54"O6"6\P/1G14/K";5512C68"O6IB06"O61C2"06I606CG68"B4360S156";"0NC>
41J6"6\G6P41BC"15"0;1568<"

a = 1  
if a == 1 : print(b) # error Ð b is not defined  

E36C"/1C6"+";OB76"15"1C460P06468";C"BOT6G4"BI"4KP6"integer "15"G06;468"4B"3B/8"436"7;/N6"1";C8"436"7;01;O/6"a"15"

G06;468";C8"/1C[68"4B"43;4"BOT6G4R"?36"56GBC8"/1C6"1//N540;465"3BS";C"600B0"15"0;1568"1I";"7;01;O/6"Vb"1C"4315"G;56W"15"

06I606CG68"O6IB06"O61C2";5512C68"4B";C"BOT6G4R"

a = 1  
b = a  
a = 'x'  
print(a,b)#=> x 1  

Q;01;O/65"G;C"53;06"06I606CG65";5";OB76"- "b"15";5512C68"4B"436"5;J6"BOT6G4";5"aR""?315"15"[CBSC";5";"53;068"

06I606CG6R""#I"a"15"/;460"06;5512C68"4B";CB4360"BOT6G4"V;5"1C"/1C6"9";OB76WU"b"S1//"541//"O6";5512C68"4B"436"1C141;/"BOT6G4"

43;4"a"S;5";5512C68"4B"S36C"b"53;068"436"06I606CG6U"1C"4315"G;56"b SBN/8"6]N;/"4B"+R"

?36"5NOT6G4"BI"53;068"06I606CG65"06]N1065"P;041GN/;0"G;06"51CG6"145"6II6G4"7;0165";GGB081C2"4B"436"0N/65"IB0"1C>P/;G6"
BOT6G4"G3;C265R"#C>P/;G65"BOT6G4"G3;C265";06";//BS68"BC/K"IB0"JN4;O/6"V43;4"15U";/460;O/6W"BOT6G45R""HNJ601G"
BOT6G45";C8"5401C25";06"1JJN4;O/6"VNC;/460;O/6WR""f1545";C8"81G41BC;0165";06"JN4;O/6"S31G3";II6G45"3BS"53;068"
06I606CG65"BP60;46";5"O6/BS<"

a = [1,2,3]  
b = a  
a[0] = 7  
print(a) # [7,  2, 3]  
print(b) # [7, 2, 3]  

#C"436"6\;JP/6";OB76U"a";C8"b"3;76";"53;068"06I606CG6"4B"436"5;J6"/154"BOT6G4"5B";"G3;C26"4B"43;4"/154"BOT6G4"

;II6G45"OB43"06I606CG65R""#I"436"53;068"06I606CG6"6II6G45";06"CB4"S6//"NC86054BB8"436"G3;C26"4B"b"G;C"G;N56"

NC6\P6G468"065N/45R"

.N4BJ;41G"GBC76051BC"BGGN05"BC/K"IB0"CNJ601G"4KP65"BI"BOT6G45R""MK43BC"GBC76045"VGB60G65W"I0BJ"436"51JP/654"4KP6"
NP"4B"436"JB54"GBJP/6\"4KP6"S36C6760"81II606C4"CNJ601G"4KP65";06"J1\68"1C";C"6\P06551BCR"cB0"6\;JP/6<"

a = 1  
b = 2.0  
c = a + b; print(c) #=> 3.0  

#C"436"6\;JP/6";OB76U"436"1C46260"a"15"GBC760468"NP"4B"I/B;41C2"PB1C4"V43;4"15U"1.0 W"O6IB06"436"BP60;41BC"15"

P60IB0J68R"?36"BOT6G4"06I60068"4B"OK"a"15"CB4";II6G468"- "BC/K"436"1C460J681;46"7;/N65"N568"4B"065B/76"436"

Stephen Michell! 2017-4-9 6:33 PM
Formatted: hyper Char

Stephen Michell! 2017-4-9 6:33 PM
Deleted: ?HCi(<;+).%(+/(<"%2*(h2$%=(`ha6bOHCL(
<;+).%(+/(<"%2*(h2$%=(`ha6b

Santiago Urueña! 2015-5-26 1:39 PM
Formatted: hyper Char



	

10	 !"#$%&#'(")* +, "- ".//"012345"06560768"
"

Santiago Urueña! 2015-5-26 1:38 PM
Deleted: 9

6\P06551BC";06"GBC760468R"#I"436"P0B20;JJ60"8B65"CB4"06;/1_6"4315"GBC76051BC"4;[65"P/;G6"36"J;K"6\P6G4"43;4"c"15"

;C"1C46260";C8"N56"14";GGB081C2/K"S31G3"GBN/8"/6;8"4B"NC6\P6G468"065N/45R"

.N4BJ;41G"GBC76051BC";/5B"BGGN05"S36C";C"1C46260"O6GBJ65"4BB"/;026"4B"I14"S1431C"436"GBC540;1C45"BI"436"/;026"
1C46260"5P6G1I168"1C"436"/;C2N;26"V4KP1G;//K"(W"N568"4B"G06;46"436"MK43BC"1C460P06460R"E36C";C"1C46260"O6GBJ65"
4BB"/;026"4B"I14"1C4B"43;4"0;C26"14"15"GBC760468"4B";C"NC/1J1468"P06G151BC"1C46260"BI";0O140;0K"/6C243R"

'\P/1G14"GBC76051BC"J643B85"G;C";/5B"O6"N568"4B"6\P/1G14/K"GBC7604"O64S66C"4KP65"43BN23"4315"15"56/8BJ"06]N1068"
51CG6"MK43BC"S1//";N4BJ;41G;//K"GBC7604";5"06]N1068R""'\;JP/65"1CG/N86<"

a = int (1.6666) # a converted to 1  
b = float(1) # b converted to 1.0  
c = int( ' 10' ) # c integer 10 created from a string  
d = str(10) # d string ' 10'  created from an integer  
e = ord( ' x ' ) # e integer assigned integer value 120  
f = chr(121) # f assigned the string ' y '  

:KC;J1G"4KP1C2"15";"[6K"I6;4N06"BI"MK43BC"S31G3"P0BJB465"PB/KJB0P315J"IB0"I/6\1O1/14KR"$401G4"4KP1C2"G;CU"
3BS6760U"O6"1JPB568<"

a = ' abc '  # a refers to a string object  
if isinstance(a, str): print( ' a type is string ' )  

e51C2"GB86"4B"6\P/1G14/K"G36G["436"4KP6"BI";C"BOT6G4"15"540BC2/K"815GBN0;268"1C"MK43BC"51CG6"14"86I6;45"436"O6C6I14"
43;4"8KC;J1G"4KP1C2"P0B71865">"I/6\1O1/14K"S31G3";//BS5"INCG41BC5"4B"PB46C41;//K"BP60;46"GB006G4/K"S143"BOT6G45"BI"
JB06"43;C"BC6"4KP6R"

6.2.2	Guidance	to	language	users	

• M;K"5P6G1;/";446C41BC"4B"155N65"BI"J;2C14N86";C8"P06G151BC"S36C"N51C2"J1\68"4KP6"6\P06551BC5t"

• i6";S;06"BI"436"GBC56]N6CG65"BI"53;068"06I606CG65t"

• i6";S;06"BI"436"GBC76051BC"I0BJ"51JP/6"4B"GBJP/6\t";C8"

• :B"CB4"G36G["IB0"5P6G1I1G"4KP65"BI"BOT6G45"NC/655"43606"15"2BB8"TN541I1G;41BCU"IB0"6\;JP/6U"S36C"G;//1C2";C"
6\46C51BC"43;4"06]N1065";"5P6G1I1G"4KP6R"

6.3	Bit	Representations	[STR]	

6.3.1	Applicability	to	language	

MK43BC"P0B71865"36\;86G1J;/U"BG4;/";C8"O1C;0K"ON1/4>1C"INCG41BC5R""oct "GBC76045"4B"BG4;/U"hex "4B"36\;86G1J;/";C8"

bin "4B"O1C;0K<"

print(oct(256)) # 0o400  
print(hex(256)) # 0x100  
print(bin(256)) # 0b100000000  

?36"CB4;41BC5"53BSC";5"GBJJ6C45";OB76";06";/5B"7;/18"S;K5"4B"5P6G1IK"BG4;/U"36\";C8"O1C;0K"7;/N65"065P6G4176/K<"
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print(0o400)# => 256  
a=0x100+1;  print(a)# => 257  

?36"ON1/4>1C"int "INCG41BC"G;C"O6"N568"4B"GBC7604"5401C25"4B"CNJO605";C8"BP41BC;//K"5P6G1IK";CK"CNJO60"O;56<"

int('256') # the integer 256 in the default base 10  
int('400', 8) # => 256  
int('100', 16) # => 256  
int('24', 5) # => 14  

MK43BC"54B065"1C462605"43;4";06"O6KBC8"436"1JP/6J6C4;41BC^5"/;02654"1C46260"51_6";5";C"1C460C;/";0O140;0K"/6C243"5B"
43;4"P0B20;JJ605";06"BC/K"/1J1468"OK"P60IB0J;CG6"GBCG60C5"S36C"760K"/;026"1C462605";06"N568"V;C8"OK"J6JB0K"
S36C"6\406J6/K"/;026"CNJO605";06"N568WR"cB0"6\;JP/6<"

a=2**100 # => 1267650600228229401496703205376  

MK43BC"406;45"PB514176"1C462605";5"O61C2"1CI1C146/K"P;8868"BC"436"/6I4"S143"_60B65";C8"C62;4176"CNJO605"V1C"4SB^5"
GBJP/6J6C4"CB4;41BCW"S143"+^5"BC"436"/6I4"S36C"N568"1C"O14S156"BP60;41BC5<"

a<<b # a s hifted left b bits  
a>>b # a shifted right b bits  

?3606"15"CB"B760I/BS"G36G["IB0"531I41C2"/6I4"B0"01234"5B";"P0B20;J"6\P6G41C2";C"6\G6P41BC"4B"3;/4"14"S1//"1C546;8"
NC6\P6G468/K"GBC41CN6"/6;81C2"4B"NC6\P6G468"065N/45R"

6.3.2	Guidance	to	language	users	

• u66P"1C"J1C8"43;4"N51C2";"760K"/;026"1C46260"S1//"3;76";"C62;4176"6II6G4"BC"P60IB0J;CG6t";C8"

• :BCl4"N56"O14"BP60;41BC5"4B"51JN/;46"JN/41P/1G;41BC";C8"817151BCR"

6.4	Floating-point	Arithmetic	[PLF]	

6.4.1	Applicability	to	language	

MK43BC"5NPPB045"I/B;41C2>PB1C4";0143J641GR"f1460;/5";06"6\P065568"S143";"86G1J;/"PB1C4";C8"B0";C"BP41BC;/"e"B0"E<"

1., 1.0, .1, 1.e0  

?3606"15"CB"S;K"4B"86460J1C6"436"P06G151BC"BI"436"1JP/6J6C4;41BC"I0BJ"S1431C";"MK43BC"P0B20;JR"cB0"6\;JP/6U"1C"
436"(MK43BC"1JP/6J6C4;41BCU"14^5"1JP/6J6C468";5";"("8BNO/6"S31G3"15";PP0B\1J;46/K",9"O145"BI"P06G151BCR"

6.4.2	Guidance	to	language	users	

• e56"I/B;41C2>PB1C4";0143J641G"BC/K"S36C";O5B/N46/K"C66868t"

• :B"CB4"N56"I/B;41C2>PB1C4";0143J641G"S36C"1C462605"B0"OBB/6;C5"SBN/8"5NII1G6t"

• i6";S;06"43;4"P06G151BC"15"/B54"IB0"5BJ6"06;/"CNJO605"V43;4"15U"I/B;41C2>PB1C4"15";C";PP0B\1J;41BC"S143"
/1J1468"P06G151BC"IB0"5BJ6"CNJO605Wt"

• i6";S;06"43;4"065N/45"S1//"I06]N6C4/K"7;0K"5/1234/K"OK"1JP/6J6C4;41BC"V566"?H>c(3*+F)=)+&(+/(6&;%*%&'"9(

Santiago Urueña! 2015-5-26 12:21 PM
Deleted: E.4

Santiago Urueña! 2015-5-26 12:21 PM
Deleted: E.

Santiago Urueña …, 2015-10-19 9:26 PM
Deleted: 5

Santiago Urueña! 2015-5-26 12:22 PM
Deleted: E.5

Santiago Urueña! 2015-5-26 12:22 PM
Deleted: E.5

Stephen Michell! 2017-4-9 6:33 PM
Formatted: hyper Char



	

12	 !"#$%&#'(")* +, "- ".//"012345"06560768"
"

Santiago Urueña! 2015-5-26 1:38 PM
Deleted: 9

j&=2/%(81%*2')+&=(̀ 7kZb"IB0"JB06"BC"4315"5NOT6G4Wt";C8"

• ?6541C2"I/B;41C2>PB1C4"CNJO605"IB0"6]N;/14K"V65P6G1;//K"IB0"/BBP5W"G;C"/6;8"4B"NC6\P6G468"065N/45R"#C546;8U"
1I"I/B;41C2>PB1C4"CNJO605";06"C66868"IB0"/BBP"GBC40B/"N56">="B0"<="GBJP;015BC5U"NC/655"14"G;C"O6"53BSC"

43;4"436"/B21G"1JP/6J6C468"OK"436"6]N;/14K"4654"G;CCB4"O6";II6G468"OK"P01B0"0BNC81C2"600B05R"

6.5	Enumerator	Issues	[CCB]	

6.5.1	Applicability	to	language	

MK43BC"3;5";C"enumerate "ON1/4>1C"4KP6"ON4"14"15"CB4";4";//"06/;468"4B"436"1JP/6J6C4;41BC"BI"6CNJ60;41BC";5"

86I1C68"1C"B4360"/;C2N;265"S3606"GBC54;C45";06";5512C68"4B"5KJOB/5R"F176C"43;4"6CNJ60;41BC"15";"N56IN/"
P0B20;JJ1C2"8671G6";C8"43;4"43606"15"CB"6CNJ60;41BC"GBC540NG4"1C"MK43BCU"J;CK"P0B20;JJ605"G3BB56"4B"
1JP/6J6C4"43610"BSC"a6CNJb"BOT6G45"B0"4KP65"N51C2";"S186"7;0164K"BI"J643B85"1CG/N81C2"436"G06;41BC"BI"a6CNJb"
G/;5565U"/1545U";C8"676C"81G41BC;0165R"%C6"51JP/6"J643B8"15"4B"51JP/K";5512C";"/154"BI"C;J65"4B"1C462605<"

Red, Green , Blue = range (3)  
print(Red, Green, Blue) # => 0 1 2  

(B86"G;C"436C"06I606CG6"43656"a6CNJb"7;/N65";5"436K"SBN/8"1C"B4360"/;C2N;265"S31G3"3;76"C;4176"5NPPB04"IB0"
6CNJ60;41BC<"

a = 1  
if a == Green: print("a=Green")# => a=Green  

?3606";06"815;87;C4;265"4B"436";PP0B;G3";OB76"43BN23"51CG6";CK"BI"436"a6CNJb"7;01;O/65"GBN/8"O6";5512C68"C6S"
7;/N65";4";CK"41J6"43606OK"NC8B1C2"43610"1C46C868"0B/6";5"aP56N8Bb"GBC54;C45R"?3606";06"J;CK"IB0NJ"815GN551BC5"
;C8";041G/65"43;4"1//N540;46"B4360U"5;I60"S;K5"4B"51JN/;46"6CNJ60;41BC"S31G3";06"O6KBC8"436"5GBP6"BI"4315";CC6\R"

6.5.2	Guidance	to	language	users	

e56"BI"6CNJ60;41BC"06]N1065"G;06IN/";446C41BC"4B"06;8;O1/14KU"P60IB0J;CG6U";C8"5;I64KR"?3606";06"J;CK"GBJP/6\U"
ON4"N56IN/"S;K5"4B"51JN/;46"6CNJ5"1C"MK43BC"o"o+pp;C8"J;CK"51JP/6"S;K5"1CG/N81C2"436"N56"BI"5645<"

colors = {'red', 'green', 'blue'}  
if "red" in colors: print('valid color')  

"i6";S;06"43;4"436"46G3C1]N6"53BSC";OB76U";5"S143";/JB54";//"B4360"S;K5"4B"51JN/;46"6CNJ5U"15"CB4"5;I6"51CG6"436"
7;01;O/6"G;C"O6"OBNC8"4B";CB4360"BOT6G4";4";CK"41J6R"

6.6	Conversion	Errors	[FLC]	

6.6.1	Applicability	to	language	

MK43BC"GBC76045"CNJO605"4B";"GBJJBC"4KP6"O6IB06"P60IB0J1C2";CK";0143J641G"BP60;41BC5R"?36"GBJJBC"4KP6"15"
GB60G68"N51C2"436"IB//BS1C2"0N/65";5"86I1C68"1C"436"54;C8;08"V344P<&&8BG5RPK43BCRB02&06/6;56&+RA&06I&06I,R34J/W<"

#I"614360";02NJ6C4"15";"GBJP/6\"CNJO60U"436"B4360"15"GBC760468"4B"436"GBJP/6\"4KP6t"
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B4360S156U"1I"614360";02NJ6C4"15";"I/B;41C2"PB1C4"CNJO60U"436"B4360"15"GBC760468"4B"I/B;41C2"PB1C4t"
B4360S156U"1I"614360";02NJ6C4"15";"/BC2"1C46260U"436"B4360"15"GBC760468"4B"/BC2"1C46260t"
B4360S156U"OB43"JN54"O6"P/;1C"1C462605";C8"CB"GBC76051BC"15"C6G655;0KR"

#C462605"1C"436"MK43BC"/;C2N;26";06"BI";"/6C243"OBNC868"BC/K"OK"436";JBNC4"BI"J6JB0K"1C"436"J;G31C6R"#C462605"
;06"54B068"1C";C"1C460C;/"IB0J;4"43;4"3;5"I;5460"P60IB0J;CG6"S36C"436"CNJO60"15"5J;//60"43;C"436"/;02654"1C46260"
5NPPB0468"OK"436"1JP/6J6C4;41BC"/;C2N;26";C8"P/;4IB0JR"

#JP/1G14"B0"6\P/1G14"GBC76051BC"I/B;41C2"PB1C4"4B"1C46260U"1JP/1G14/K"VB0"6\P/1G14/K"N51C2"436"int "INCG41BCWU"S1//"

4KP1G;//K"G;N56";"/B55"BI"P06G151BC<"

a = 3.0; print(int(a))# => 3 (no loss of precision)  
a = 3.1415; print(int(a))# => 3 (precision lost)  

M06G151BC"G;C";/5B"O6"/B54"S36C"GBC76041C2"I0BJ"760K"/;026"1C46260"4B"I/B;41C2"PB1C4R"fB5565"1C"P06G151BCU"S364360"
I0BJ"1C46260"4B"I/B;41C2"PB1C4"B0"71G6"7605;U"8B"CB4"26C60;46"600B05"ON4"G;C"/6;8"4B"NC6\P6G468"065N/45"65P6G1;//K"
S36C"I/B;41C2"PB1C4"CNJO605";06"N568"IB0"/BBP"GBC40B/R"

6.6.2	Guidance	to	language	users	

• ?3BN23"43606"15"26C60;//K"CB"C668"4B"O6"GBCG60C68"S143";C"1C46260"26441C2"4BB"/;026"V0B//B760W"B0"5J;//U"O6"
;S;06"43;4"1460;41C2"B0"P60IB0J1C2";0143J641G"S143"760K"/;026"PB514176"B0"5J;//"VC62;4176W"1C462605"S1//"3N04"
P60IB0J;CG6t";C8	

• i6";S;06"BI"436"PB46C41;/"GBC56]N6CG65"BI"P06G151BC"/B55"S36C"GBC76041C2"I0BJ"I/B;41C2"PB1C4"4B"1C46260R	

6.7	String	Termination	[CJM]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6U"MK43BC"5401C25";06"1JJN4;O/6"BOT6G45"S3B56"/6C243"G;C"O6"]N60168"S143"ON1/4>
1C"INCG41BC5"43606IB06"MK43BC"8B65"CB4"P60J14";GG65565"P;54"436"6C8U"B0"O621CC1C2U"BI";"5401C2R"

a = '12345'  
b = a[5] #=> IndexError: string index out of range  

6.8	Buffer	Boundary	Violation	[HCB]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC^5"0NC>41J6"G36G[5"436"OBNC8;0165"BI";00;K5";C8"
0;1565";C"6\G6P41BC"S36C";C";446JP4"15"J;86"4B";GG655"O6KBC8";"OBNC8;0KR"

6.9	Unchecked	Array	Indexing	[XYZ]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC^5"0NC>41J6"G36G[5"436"OBNC8;0165"BI";00;K5";C8"
0;1565";C"6\G6P41BC"S36C";C";446JP4"15"J;86"4B";GG655"O6KBC8";"OBNC8;0KR"

6.10	Unchecked	Array	Copying	[XYW]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC^5"0NC>41J6"G36G[5"436"OBNC8;0165"BI";00;K5";C8"
0;1565";C"6\G6P41BC"S36C";C";446JP4"15"J;86"4B";GG655"O6KBC8";"OBNC8;0KR"
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6.11	Pointer	Type	Conversions	[HFC]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"8B65"CB4"N56"PB1C4605R"

6.12	Pointer	Arithmetic	[RVG]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"8B65"CB4"N56"PB1C4605R"

6.13	Null	Pointer	Dereference	[XYH]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"8B65"CB4"N56"PB1C4605R"

6.14	Dangling	Reference	to	Heap	[XYK]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"8B65"CB4"N56"PB1C4605R""$P6G1I1G;//KU"MK43BC"BC/K"N565"
C;J65P;G65"4B";GG655"BOT6G45"43606IB06"S36C";C"BOT6G4"15"86;//BG;468U";CK"06I606CG6"4B"14"G;N565";C"6\G6P41BC"4B"
O6"0;1568R"

6.15	Arithmetic	Wrap-around	Error	[FIF]	

6.15.1	Applicability	to	language	

%P60;41BC5"BC"1C462605"1C"MK43BC"G;CCB4"G;N56"S0;P>;0BNC8"600B05"O6G;N56"1C462605"3;76"CB"J;\1JNJ"51_6"B4360"
43;C"S3;4"436"J6JB0K"065BN0G65"BI"436"5K546J"G;C";GGBJJB8;46R"

HB0J;//K"436"OverflowError "6\G6P41BC"15"0;1568"IB0"I/B;41C2"PB1C4"S0;P>;0BNC8"600B05"ON4U"IB0"

1JP/6J6C4;41BC5"BI"MK43BC"S01446C"1C"(U"6\G6P41BC"3;C8/1C2"IB0"I/B;41C2"PB1C4"BP60;41BC5"G;CCB4"O6";55NJ68"4B"
G;4G3"4315"4KP6"BI"600B0"O6G;N56"436K";06"CB4"54;C8;081_68"1C"436"NC860/K1C2"("/;C2N;26R"i6G;N56"BI"4315U"JB54"
I/B;41C2"PB1C4"BP60;41BC5"G;CCB4"O6"86P6C868"BC"4B"0;156"4315"6\G6P41BCR"

6.15.2	Guidance	to	language	users	

• i6"GB2C1_;C4"43;4"JB54";0143J641G";C8"O14"J;C1PN/;41BC"BP60;41BC5"BC"CBC>1C462605"3;76"436"PB46C41;/"IB0"
NC8646G468"S0;P>;0BNC8"600B05R"

• .7B18"N51C2"I/B;41C2"PB1C4"B0"86G1J;/"7;01;O/65"IB0"/BBP"GBC40B/"ON4"1I"KBN"JN54"N56"43656"4KP65"436C"
OBNC8"436"/BBP"540NG4N065"5B";5"4B"CB4"6\G668"436"J;\1JNJ"B0"J1C1JNJ"PB551O/6"7;/N65"IB0"436"/BBP"
GBC40B/"7;01;O/65R"

• ?654"436"1JP/6J6C4;41BC"43;4"KBN";06"N51C2"4B"566"1I"6\G6P41BC5";06"0;1568"IB0"I/B;41C2"PB1C4"BP60;41BC5"
;C8"1I"436K";06"436C"N56"6\G6P41BC"3;C8/1C2"4B"G;4G3";C8"3;C8/6"S0;P>;0BNC8"600B05R"

6.16	Using	Shift	Operations	for	Multiplication	and	Division	[PIK]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"14"8B65"CB4"G36G["IB0"B760I/BSR"#C";88141BC"43606"15"CB"
P0;G41G;/"S;K"4B"B760I/BS";C"1C46260"51CG6"1C462605"3;76"NC/1J1468"P06G151BCR"

>>> print( - 1<<100)#=> - 1267650600228229401496703205376  
>>> print(1<<100) #=>  1267650600228229401496703205376  
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6.17	Choice	of	Clear	Names	[NAI]	

6.17.1	Applicability	to	language	

MK43BC"P0B71865"760K"/1O60;/"C;J1C2"0N/65<"

• H;J65"J;K"O6"BI";CK"/6C243";C8"GBC5154"BI"/644605U"CNJ60;/5U";C8"NC8605GB065"BC/KR".//"G3;0;G4605"1C";"
C;J6";06"512C1I1G;C4R"HB46"43;4"NC/1[6"5BJ6"B4360"/;C2N;265"S3606"BC/K"436"I1054"&"CNJO60"BI"G3;0;G4605"
1C";"C;J6";06"512C1I1G;C4U"all	G3;0;G4605"1C";"MK43BC"C;J6";06"512C1I1G;C4R"?315"6/1J1C;465";"GBJJBC"
5BN0G6"BI"C;J6";JO12N14K"S36C"C;J65";06"186C41G;/"NP"4B"436"512C1I1G;C4"/6C243";C8"7;0K";I460S;085"
S31G3"6II6G4176/K"J;[65";//"5NG3"C;J65";"06I606CG6"4B"BC6"GBJJBC"7;01;O/6R"

• .//"C;J65"JN54"54;04"S143";C"NC8605GB06"B0";"/64460t";C8""

• H;J65";06"G;56"56C514176U"IB0"6\;JP/6U"Alpha U"ALPHAU";C8"alpha ";06"6;G3"NC1]N6"C;J65R"E31/6"4315"15"

;"I6;4N06"BI"436"/;C2N;26"43;4"P0B71865"IB0"JB06"I/6\1O1/14K"1C"C;J1C2U"14"15";/5B"G;C"O6";"5BN0G6"BI"
P0B20;JJ60"600B05"S36C"51J1/;0"C;J65";06"N568"S31G3"81II60"BC/K"1C"G;56U"IB0"6\;JP/6U"aLpha "7605N5"
alpha R"

?36"IB//BS1C2"C;J1C2"GBC76C41BC5";06"CB4"P;04"BI"436"54;C8;08"ON4";06"1C"GBJJBC"N56<"

• (/;55"C;J65"54;04"S143";C"NPP60"G;56"/64460U";//"B4360"7;01;O/65U"INCG41BC5U";C8"JB8N/65";06"1C";//"/BS60"
G;56t"

• H;J65"54;041C2"S143";"51C2/6"NC8605GB06"V_W";06"CB4"1JPB0468"OK"436"f rom module  import * 

54;46J6C4"- "4315"CB4"P;04"BI"436"54;C8;08"ON4"JB54"1JP/6J6C4;41BC5"6CIB0G6"14t";C8"

• H;J65"54;041C2";C8"6C81C2"S143"4SB"NC8605GB065"V__W";06"5K546J>86I1C68"C;J65R"

• H;J65"54;041C2"S143U"ON4"CB4"6C81C2"S143U"4SB"NC8605GB065";06"/BG;/"4B"43610"G/;55"86I1C141BC"

• MK43BC"P0B71865";"7;0164K"BI"S;K5"4B"P;G[;26"C;J65"1C4B"C;J65P;G65"5B"43;4"C;J6"G/;5365"G;C"O6"
;7B1868<"

• H;J65";06"5GBP68"4B"INCG41BC5U"G/;5565U";C8"JB8N/65"J6;C1C2"43606"15"CB0J;//K"CB"GB//151BC"S143"C;J65"
N41/1_68"1C"BN460"5GBP65";C8"71G6"7605;t";C8"

• H;J65"1C"JB8N/65"V;"I1/6"GBC4;1C1C2"BC6"B0"JB06"MK43BC"54;46J6C45W";06"/BG;/"4B"436"JB8N/6";C8";06"
06I606CG68"N51C2"]N;/1I1G;41BC"VIB0"6\;JP/6U";"INCG41BC"x"1C"JB8N/6"y"15"06I606CG68";5"y.x WR"?3BN23"/BG;/"

4B"436"JB8N/6U";"JB8N/6^5"C;J65"G;C"O6U";C8"0BN41C6/K";06U"GBP168"1C4B";CB4360"C;J65P;G6"S143";"from 

module  import 54;46J6C4R"

MK43BC^5"C;J1C2"0N/65";06"I/6\1O/6"OK"86512C"ON4";06";/5B"5N5G6P41O/6"4B";"7;0164K"BI"NC1C46C41BC;/"GB81C2"600B05<"

• H;J65";06"C6760"86G/;068"ON4"436K"JN54"O6";5512C68"7;/N65"O6IB06"436K";06"06I606CG68R"?315"J6;C5"43;4"
5BJ6"600B05"S1//"C6760"O6"6\PB568"NC41/"0NC41J6"S36C"436"N56"BI";C"NC;5512C68"7;01;O/6"S1//"0;156";C"
6\G6P41BC"V566"?HDD(6&)')2")_2')+&(+/(V2*)2R"%=(`ZaVbWR"

• H;J65"G;C"O6"NC1]N6"ON4"J;K"/BB["51J1/;0"4B"B4360"C;J65U"IB0"6\;JP/6U"alpha ";C8"aLpha U"__x ";C8"
_x U"_beta__ ";C8"__beta_ "S31G3"GBN/8"/6;8"4B"436"N56"BI"436"S0BC2"7;01;O/6R"MK43BC"S1//"CB4"8646G4"

4315"P0BO/6J";4"GBJP1/6>41J6R"

MK43BC"N41/1_65"8KC;J1G"4KP1C2"S143"4KP65"86460J1C68";4"0NC41J6R"?3606";06"CB"4KP6"B0"7;01;O/6"86G/;0;41BC5"IB0"
;C"BOT6G4"US31G3"G;C"/6;8"4B"5NO4/6";C8"PB46C41;//K"G;4;540BP31G"600B05<"

x = 1  
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# lots of codeÉ  
if some rare but important case :  
    X = 10  

#C"436"GB86";OB76"436"P0B20;JJ60"1C46C868"4B"564"V/BS60"G;56W"x"4B"+*";C8"1C546;8"G06;468";"C6S"-11%*(.2=%"X 

4B"10"5B"436""+S%*(.2=%"x"06J;1C5"NCG3;C268R"MK43BC"S1//"CB4"8646G4";"P0BO/6J"O6G;N56"43606"15"CB"P0BO/6J"- "14"

5665"436"NPP60"G;56"X";5512CJ6C4";5";"/62141J;46"S;K"4B"O01C2";"&%S"BOT6G4"1C4B"6\1546CG6R"#4"GBN/8"O6";02N68"43;4"

MK43BC"GBN/8"54;41G;//K"8646G4"43;4"X"15"C6760"06I606CG68";C8"43606IB06"1C81G;46"436";5512CJ6C4"15"8NO1BN5"ON4"
43606";06";/5B"G;565"S3606";"8KC;J1G;//K"86I1C68"INCG41BC"86I1C68"8BSC5406;J"GBN/8"/62141J;46/K"06I606CG6"X";5"

;"global R"

6.17.2	Guidance	to	language	users	

• cB0"JB06"2N18;CG6"BC"MK43BC^5"C;J1C2"GBC76C41BC5U"06I60"4B"MK43BC"$4K/6"FN1865"GBC4;1C68"1C"M'M"Y";4"
344P<&&SSSRPK43BCRB02&867&P6P5&P6P>***Y&"R"

• .7B18"C;J65"43;4"81II60"BC/K"OK"G;56"NC/655"C6G655;0K"4B"436"/B21G"BI"436"N5;26t"

• .83606"4B"MK43BC^5"C;J1C2"GBC76C41BC5t"

• :B"CB4"N56"B760/K"/BC2"C;J65t"

• e56"C;J65"43;4";06"CB4"51J1/;0"V65P6G1;//K"1C"436"N56"BI"NPP60";C8"/BS60"G;56W"4B"B4360"C;J65t"

• e56"J6;C1C2IN/"C;J65t";C8"

• e56"C;J65"43;4";06"G/6;0";C8"715N;//K"NC;JO12NBN5"O6G;N56"436"GBJP1/60"G;CCB4";55154"1C"8646G41C2"
C;J65"43;4";PP6;0"51J1/;0"ON4";06"81II606C4R"

6.18	Dead	Store	[WXQ]	

6.18.1	Applicability	to	language	

#4"15"PB551O/6"4B";5512C";"7;/N6"4B";"7;01;O/6";C8"C6760"06I606CG6"43;4"7;01;O/6"S31G3"G;N565";"a86;8"54B06bR"?315"1C"
1456/I"15"CB4"3;0JIN/U"B4360"43;C"436"J6JB0K"43;4"14"S;5465U"ON4"1I"43606"15";"5NO54;C41;/";JBNC4"BI"86;8"54B065"
436C"P60IB0J;CG6"GBN/8"5NII60"B0U"1C";C"6\406J6"G;56U"436"P0B20;J"GBN/8"3;/4"8N6"4B"/;G["BI"J6JB0KR"

MK43BC"P0B71865"436";O1/14K"4B"8KC;J1G;//K"G06;46"7;01;O/65"S36C"436K";06"I1054";5512C68";"7;/N6R"#C"I;G4U"
;5512CJ6C4"15"436"+&"9"S;K"4B"O01C2";"7;01;O/6"1C4B"6\1546CG6R".//"7;/N65"1C";"MK43BC"P0B20;J";06";GG65568"430BN23"
;"06I606CG6"S31G3"06I605"4B";"J6JB0K"/BG;41BC"S31G3"15";/S;K5";C"BOT6G4"VIB0"6\;JP/6U"CNJO60U"5401C2U"/154U";C8"5B"
BCWR"."7;01;O/6"15"5;18"4B"O6"OBNC8"4B";C"BOT6G4"S36C"14"15";5512C68"4B"43;4"BOT6G4R"."7;01;O/6"G;C"O6"06OBNC8"4B"
;CB4360"BOT6G4"S31G3"G;C"O6"BI";CK"4KP6R"cB0"6\;JP/6<"

a = 'alpha' # assig nment to a string  
a = 3.142 # rebinding to a float  
a = b = (1, 2, 3) # rebinding to a tuple  
print(a) # => (1, 2, 3)  
del a  
print(b)# => (1, 2, 3)  

print(a)# => NameError: name 'a' is not defined  
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?36"I1054"43066"54;46J6C45"53BS"8KC;J1G"O1C81C2"1C";G41BCR"?36"7;01;O/6"a"15"OBNC8"4B";"5401C2U"436C"4B";"I/B;4U"

436C"4B";CB4360"7;01;O/6"S31G3"1C"4N0C"15";5512C68";"4NP/6"BI"7;/N6"(1, 2, 3) R"?36"del "54;46J6C4"436C"NCO1C85"

436"7;01;O/6"a"I0BJ"436"4NP/6"BOT6G4"S31G3"6II6G4176/K"86/6465"436"a"7;01;O/6"V1I"43606"S606"CB"B4360"06I606CG65"4B"

436"4NP/6"BOT6G4"14"4BB"SBN/8"3;76"O66C"86/6468"O6G;N56";C"BOT6G4"S143"_60B"06I606CG65"15"$2*[%, "IB0"2;0O;26"
GB//6G41BC"VON4"15"CB4"C6G655;01/K";G4N;//K"86/6468"1JJ681;46/KWWR"iN4"1C"4315"G;56"S6"566"43;4"b"15"541//"06I606CG1C2"

436"4NP/6"BOT6G4"5B"436"4NP/6"15"CB4"86/6468R"?36"I1C;/"54;46J6C4";OB76"53BS5"43;4";C"6\G6P41BC"15"0;1568"S36C";C"
NCOBNC8"7;01;O/6"15"06I606CG68R"

?36"S;K"1C"S31G3"MK43BC"8KC;J1G;//K"O1C85";C8"06O1C85"7;01;O/65"15";"5BN0G6"BI"5BJ6"GBCIN51BC"4B"C6S"
P0B20;JJ605";C8"676C"6\P6016CG68"P0B20;JJ605"S3B";06"N568"4B"54;41G"O1C81C2"S3606";"7;01;O/6"15"P60J;C6C4/K"
OBNC8"4B";"51C2/6"J6JB0K"/BG;41BCR"

?36"MK43BC"/;C2N;26U"OK"86512CU";//BS5"IB0"8KC;J1G"O1C81C2";C8"06O1C81C2R"i6G;N56"MK43BC"P60IB0J5";"5KC4;G41G"
;C;/K515";C8"CB4";"56J;C41G";C;/K515"VS143"BC6"6\G6P41BC"S31G3"15"GB76068"1C"ZR)+"H;J65P;G6"#55N65"oiDfp"
.PP/1G;O1/14K"4B"/;C2N;26W";C8"O6G;N56"BI"436"8KC;J1G"S;K"1C"S31G3"7;01;O/65";06"O0BN234"1C4B";"P0B20;J";4"0NC>
41J6U"MK43BC"G;CCB4"S;0C"43;4";"7;01;O/6"15"06I606CG68"ON4"C6760";5512C68";"7;/N6R"?36"IB//BS1C2"GB86"1//N540;465"
4315<"

if a > b:  
    import x  
else:  
    import y  

:6P6C81C2"BC"436"GN006C4"7;/N6"BI"a";C8"bU"614360"JB8N/6"x"B0 y"15"1JPB0468"1C4B"436"P0B20;JR"#I"x";5512C5";"

7;/N6"4B";"7;01;O/6"z";C8"JB8N/6"y"06I606CG65"z 436CU""86P6C86C4"BC"S31G3"1JPB04"54;46J6C4"15"6\6GN468"I1054"

V;C"1JPB04";/S;K5"6\6GN465";//"GB86"1C"436"JB8N/6"S36C"14"15"I1054"1JPB0468WU";C"NC;5512C68"7;01;O/6"06I606CG6"
6\G6P41BC"S1//"B0"S1//"CB4"O6"0;1568R"

6.18.2	Guidance	to	language	users	

• .7B18"06O1C81C2"6\G6P4"S3606"14";885"7;/N6t"

• 'C5N06"43;4"S36C"6\;J1C1C2"GB86"43;4"KBN"4;[6"1C4B";GGBNC4"43;4";"7;01;O/6"G;C"O6"OBNC8"VB0"06OBNC8W"
4B";CB4360"BOT6G4"VBI"5;J6"B0"81II606C4"4KP6W";4";CK"41J6t";C8"

• Q;01;O/65"/BG;/"4B";"INCG41BC";06"86/6468";N4BJ;41G;//K"S36C"436"6CGBJP;551C2"INCG41BC"15"6\1468"ON4U"
43BN23"CB4";"GBJJBC"P0;G41G6U"KBN"G;C";/5B"6\P/1G14/K"86/646"7;01;O/65"N51C2"436"del "54;46J6C4"S36C"

436K";06"CB"/BC260"C66868R"

6.19	Unused	Variable	[YZS]	

?36";PP/1G;O1/14K"4B"/;C2N;26";C8"2N18;CG6"4B"/;C2N;26"N5605"56G41BC5"BI"?@")A==)>+"G/;N56"ZR+Y":6;8"$4B06"
oEdvp"S0146>NP";06";PP/1G;O/6"4B"MK43BCR"
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6.20	Identifier	Name	Reuse	[YOW]	

6.20.1	Applicability	to	language	

MK43BC"3;5"436"GBCG6P4"BI"C;J65P;G65"S31G3";06"51JP/K"436"P/;G65"S3606"C;J65"6\154"1C"J6JB0KR"H;J65P;G65"
;06";55BG1;468"S143"INCG41BC5U"G/;5565U";C8"JB8N/65R"E36C";"C;J6"15"G06;468"V43;4"15U"S36C"14"15"I1054";5512C68";"
7;/N6WU"14"15";55BG1;468"V43;4"15U"OBNC8W"4B"436"C;J65P;G6";55BG1;468"S143"436"/BG;41BC"S3606"436";5512CJ6C4"
54;46J6C4"15"J;86"VIB0"6\;JP/6U"1C";"INCG41BC"86I1C141BCWR"?36";55BG1;41BC"BI";"7;01;O/6"4B";"5P6G1I1G"C;J65P;G6"15"
6/6J6C4;/"4B"3BS"5GBP1C2"15"86I1C68"1C"MK43BCR"

$GBP1C2";//BS5"IB0"436"86I1C141BC"BI"JB06"43;C"BC6"7;01;O/6"S143"436"5;J6"C;J6"4B"06I606CG6"81II606C4"BOT6G45R"
cB0"6\;JP/6<"

a = 1  
def x():  
    a = 2  
    print(a)#=> 2  
print(a) #=> 1  

?36"a"7;01;O/6"S1431C"436"INCG41BC"x";OB76"15"/BG;/"4B"436"INCG41BC"BC/K"- "14"15"G06;468"S36C"x"15"G;//68";C8"

815;PP6;05"S36C"GBC40B/"15"064N0C68"4B"436"G;//1C2"P0B20;JR"#I"436"INCG41BC"C66868"4B"NP8;46"436"BN460"7;01;O/6"
C;J68"a"436C"14"SBN/8"C668"4B"5P6G1IK"43;4"a"S;5";"2/BO;/"O6IB06"06I606CG1C2"14";5"1C<"

a = 1  
def x():  
    global a  
    a = 2  
    print(a)#=> 2  
print(a) #=> 2  

#C"436"G;56";OB76U"436"INCG41BC"15"NP8;41C2"436"7;01;O/6"a"43;4"15"86I1C68"1C"436"G;//1C2"JB8N/6R"?3606"15";"5NO4/6"

ON4"1JPB04;C4"81541CG41BC"BC"436"/BG;/14K"7605N5"2/BO;/"C;4N06"BI"7;01;O/65<"2==):&$%&'"15";/S;K5"/BG;/"NC/655"
global "15"5P6G1I168"IB0"436"7;01;O/6";5"1C"436"6\;JP/6";OB76"S3606"a"15"2==):&%,";"7;/N6"BI"2R"#I"436"INCG41BC"3;8"

1C546;8"51JP/K"*%/%*%&.%,"a"S143BN4";5512C1C2"14";"7;/N6U"436C"14"SBN/8"06I606CG6"436"4BPJB54"7;01;O/6"a"S31G3U"OK"

86I1C141BCU"15";/S;K5";"2/BO;/<"

a = 1  
def x():  
    prin t(a)  
x() #=> 1  

?36"0N/6"1//N540;468";OB76"15"43;4";4401ON465"BI"JB8N/65"V43;4"15U"7;01;O/6U"INCG41BCU";C8"G/;55"C;J65W";06"2/BO;/"4B"
436"JB8N/6"J6;C1C2";CK"INCG41BC"B0"G/;55"G;C"06I606CG6"436JR"

$GBP1C2"0N/65"GB760"B4360"G;565"S3606";C"186C41G;//K"C;J68"7;01;O/6"C;J6"06I606CG65"81II606C4"BOT6G45<"

• ."C65468"INCG41BC^5"7;01;O/65";06"1C"436"5GBP6"BI"436"C65468"INCG41BC"BC/Kt";C8"

• Q;01;O/65"86I1C68"1C";"JB8N/6";06"1C":"+R2""5GBP6"S31G3 J6;C5"436K";06"5GBP68"4B"436"JB8N/6"BC/K";C8"
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;06"43606IB06"CB4"7151O/6"S1431C"INCG41BC5"86I1C68"1C"43;4"JB8N/6"VB0";CK"B4360"INCG41BCW"NC/655"6\P/1G14/K"
186C41I168";5"global ";4"436"54;04"BI"436"INCG41BCR"

MK43BC"3;5"S;K5"4B"OKP;55"1JP/1G14"5GBP6"0N/65<"

• ?36"global "54;46J6C4"S31G3";//BS5";C"1CC60"06I606CG6"4B";C"BN460"5GBP68"7;01;O/6V5Wt";C8""

• ?36"nonlocal "54;46J6C4"S31G3";//BS5";C"6CG/B51C2"INCG41BC"86I1C141BC"4B"06I606CG6";"C65468"INCG41BC^5"

7;01;O/6V5WR"

?36"GBCG6P4"BI"5GBP1C2"J;[65"14"5;I60"4B"GB86"INCG41BC5"O6G;N56"436"P0B20;JJ60"15"I066"4B"56/6G4";CK"C;J6"1C";"
INCG41BC"S143BN4"SB00K1C2";OBN4";GG186C4;//K"56/6G41C2";"C;J6";5512C68"4B";C"BN460"5GBP6"S31G3"1C"4N0C"GBN/8"
G;N56"NCS;C468"065N/45R"#C"MK43BCU"BC6"JN54"O6"6\P/1G14"S36C"1C46C81C2"4B"G10GNJ76C4"436"1C401C51G"5GBP1C2"BI"
7;01;O/6"C;J65R"?36"8BSC5186"15"43;4"186C41G;/"7;01;O/6"C;J65U"S31G3";06"4B4;//K"NC06/;468U"G;C";PP6;0"1C"436"
5;J6"JB8N/6"S31G3"GBN/8"/6;8"4B"GBCIN51BC";C8"J15N56"NC/655"5GBP1C2"0N/65";06"S6//"NC86054BB8R"

H;J65"G;C";/5B"O6"]N;/1I168"4B"P0676C4"GBCIN51BC";5"4B"S31G3"7;01;O/6"15"O61C2"06I606CG68<"

a = 1  
class xyz():  
    a = 2  
    print(a)#=> 2  
print(xyz.a, a) #=> 2 1  

?36"I1C;/"print "INCG41BC"G;//";OB76"06I606CG65"436"a"7;01;O/6"S1431C"436"xyz "G/;55";C8"436"2/BO;/"aR""

6.20.2	Guidance	to	language	users	

• :B"CB4"N56"186C41G;/"C;J65"NC/655""C6G655;0K"4B"06I606CG6"436"GB006G4"BOT6G4t	
• .7B18"436"N56"BI"436"global ";C8"nonlocal "5P6G1I1G;41BC5"O6G;N56"436K";06"26C60;//K";"O;8"

P0B20;JJ1C2"P0;G41G6"IB0"06;5BC5"O6KBC8"436"5GBP6"BI"4315";CC6\";C8"O6G;N56"43610"OKP;551C2"BI"
54;C8;08"5GBP1C2"0N/65"J;[6"436"GB86"3;0860"4B"NC86054;C8t";C8	

• e56"]N;/1I1G;41BC"S36C"C6G655;0K"4B"6C5N06"43;4"436"GB006G4"7;01;O/6"15"06I606CG68R	

6.21	Namespace	Issues	[BJL]	

6.21.1	Applicability	to	language	

MK43BC"3;5";"3160;0G3K"BI"C;J65P;G65"S31G3"P0B71865"15B/;41BC"4B"P0B46G4"I0BJ"C;J6"GB//151BC5U"S;K5"4B"6\P/1G14/K"
06I606CG6"8BSC"1C4B";"C65468"C;J65P;G6U";C8";"S;K"4B"06I606CG6"NP"4B";C"6CGBJP;551C2"C;J65P;G6R"F6C60;//K"
5P6;[1C2U"C;J65P;G65";06"760K"S6//"15B/;468R"cB0"6\;JP/6U";"P0B20;J^5"7;01;O/65";06"J;1C4;1C68"1C";"56P;0;46"
C;J65P;G6"I0BJ";CK"BI"436"INCG41BC5"B0"G/;5565"14"86I1C65"B0"N565R"?36"7;01;O/65"BI"JB8N/65U"G/;5565U"B0"INCG41BC5"
;06";/5B"J;1C4;1C68"1C"43610"BSC"P0B46G468"C;J65P;G65R""

.GG6551C2";"C;J65P;G6^5";4401ON46"V43;4"15U";"7;01;O/6U"INCG41BCU"B0"G/;55"C;J6WU"15"26C60;//K"8BC6"1C";C"6\P/1G14"
J;CC60"4B"J;[6"14"G/6;0"4B"436"06;860"V;C8"MK43BCW"S31G3";4401ON46"15"O61C2";GG65568<"

n = Animal.num # fetches a classÕ variable called num  
x = mymodule.y # fetches a moduleÕs variable called y  
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?36"6\;JP/65";OB76"6\31O14"]N;/1I1G;41BC"- "43606"15"CB"8BNO4"S3606";"7;01;O/6"15"O61C2"I64G368"I0BJR"vN;/1I1G;41BC"
G;C";/5B"BGGN0"I0BJ";C"6CGBJP;5568"C;J65P;G6"NP"4B"436"6CGBJP;551C2"C;J65P;G6"N51C2"436"2/BO;/"54;46J6C4<"

def x():  
    global y  
    y = 1  

?36"6\;JP/6";OB76"N565";C"6\P/1G14"global "54;46J6C4"S31G3"J;[65"14"G/6;0"43;4"436"7;01;O/6"y"15"CB4"/BG;/"4B"436"

INCG41BC"x; "14";5512C5"436"7;/N6"BI"1"4B"436"7;01;O/6"y"1C"436"6CGBJP;551C2"JB8N/614F

+R"

MK43BC";/5B"3;5"5BJ6"5NO4/6"C;J65P;G6"155N65"43;4"G;C"G;N56"NC6\P6G468"065N/45"65P6G1;//K"S36C"N51C2"1JPB045"
BI"JB8N/65R"cB0"6\;JP/6U";55NJ1C2"JB8N/6"a.py "GBC4;1C5<"

a = 1  

.C8"JB8N/6"b.py "GBC4;1C5<"

b = 1  

'\6GN41C2"436"IB//BS1C2"GB86"15"CB4";"P0BO/6J"51CG6"43606"15"CB"7;01;O/6"C;J6"GB//151BC"1C"436"4SB"JB8N/65"V436"
from modulename  import "w"54;46J6C4"O01C25";//"BI"436";4401ON465"BI"436"C;J68"JB8N/6"1C4B"436"/BG;/"

C;J65P;G6W<"

from a import *  
print(a) #=> 1  
from b import *  
print(b) #=> 1  

f;460"BC"436";N43B0"BI"436"b"JB8N/6";885";"7;01;O/6"C;J68"a ;C8";5512C5"14";"7;/N6"BI"2. b.py CBS"GBC4;1C5<"

b = 1  
a = 2 # new assignment  

?36"P0B20;JJ60"BI"JB8N/6"b.py "J;K"3;76"CB"[CBS/6826"BI"436"a"JB8N/6";C8"J;K"CB4"GBC51860"43;4";"P0B20;J"

SBN/8"1JPB04"OB43"a";C8"bR"?36"1JPB041C2"P0B20;JU"S143"CB"G3;C265U"15"0NC";2;1C< 

from a import *  
print(a) #=> 1  
f rom b import *  
print(a) #=> 2  

?36"065N/45";06"CBS"81II606C4"O6G;N56"436"1JPB041C2"P0B20;J"15"5N5G6P41O/6"4B"NC1C46C868"GBC56]N6CG65"8N6"4B"
G3;C265"1C"7;01;O/6";5512CJ6C45"J;86"1C"4SB"NC06/;468"JB8N/65";5"S6//";5"436"56]N6CG6"1C"S31G3"436K"S606"

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

+"V;/N65";06";5512C68"4B"BOT6G45"S31G3"1C"4N0C";06"06I606CG68"OK"7;01;O/65"ON4"14^5"51JP/60"4B"5;K"436"7;/N6"15";5512C68"4B"436"7;01;O/6R"./5BU"
436"6CGBJP;551C2"GB86"GBN/8"O6";4";"P0BJP4"/676/"1C546;8"BI";"JB8N/6R"cB0"O06714K"4315";CC6\"N565"4315"51JP/60U"43BN23"CB4";5"6\;G4U"
SB081C2R"
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1JPB0468R"./5B"CB46"43;4"436"from modulename  import * "54;46J6C4"O01C25";//"BI"436"JB8N/65";4401ON465"

1C4B"436"1JPB041C2"GB86"S31G3"G;C"51/6C4/K"B760/;K"/1[6>C;J68"7;01;O/65U"INCG41BC5U";C8"G/;5565R"

."GBJJBC"J15NC86054;C81C2"BI"436"MK43BC"/;C2N;26"15"43;4"MK43BC"8646G45"/BG;/"C;J65"V;"/BG;/"C;J6"15";"C;J6"
43;4"/1765"S1431C";"G/;55"B0"INCG41BC^5"C;J65P;G6W"='2').2""9"OK"/BB[1C2"IB0"BC6"B0"JB06";5512CJ6C45"4B";"C;J6"
S1431C"436"G/;55&INCG41BCR"#I"BC6"B0"JB06";5512CJ6C45";06"IBNC8"436C"436"C;J6"15"CB468";5"O61C2"/BG;/"4B"43;4"
G/;55&INCG41BCR"?315"G;C"O6"GBCIN51C2"O6G;N56"1I"BC/K"*%/%*%&.%="4B";"C;J6";06"IBNC8"436C"436"C;J6"15"06I606CG1C2"
;"2/BO;/"BOT6G4"5B"436"BC/K"S;K"4B"[CBS"1I";"06I606CG6"15"/BG;/"B0"2/BO;/U"O;001C2";C"6\P/1G14"2/BO;/"54;46J6C4U"15"4B"
6\;J1C6"436"6C4106"INCG41BC"86I1C141BC"/BB[1C2"IB0";C";5512CJ6C4R"?315"0NC5"GBNC460"4B"MK43BC^5"2B;/"BI"'\P/1G14"15"
i64460"?3;C"#JP/1G14"V'#i?#W<"

a = 1  
def f():  
 print(a)  
 a = 2  
f() #=> UnboundLocalError: local variable 'a' referenced before  
        assignment  
# now  with the assignment commented out  
a = 1  
def f():  
 print(a)#=> 1  
 #a = 2  
# Assuming a new session:  
a = 1  
def f():  
    global a  
    a = 2  
f()  
print(a)#=> 2  

HB46"43;4"436"0N/65"IB0"86460J1C1C2"436"/BG;/14K"BI";"C;J6";PP/165"4B"436";5512CJ6C4"BP60;4B0"=";5";OB76U"ON4";/5B"
4B";//"B4360"[1C85"BI";5512CJ6C45"S31G3"1CG/N865"JB8N/6"C;J65"1C";C"import "54;46J6C4U"INCG41BC";C8"G/;55"

C;J65U";C8"436";02NJ6C45"86G/;068"IB0"436JR""$66"?HCL(j&-=%,(V2*)2R"%(`gY7b"IB0"JB06"864;1/"BC"4315R"

H;J6"065B/N41BC"IB//BS5";"51JP/6"fBG;/U"'CG/B51C2U"F/BO;/U"iN1/4>1C5"Vf'FiW"56]N6CG6<"

• c1054"436"/BG;/"C;J65P;G6"15"56;0G368t""

• ?36C"436"6CG/B51C2"C;J65P;G6"V43;4"15U"; "def "B0"lambda ( ." lambda "15";"51C2/6"6\P06551BC"INCG41BC"

86I1C141BCWWt""

• ?36C"436"2/BO;/"C;J65P;G6t";C8"

• f;54/K"436"ON1/4>1C^5"C;J65P;G6R"

6.21.2	Guidance	to	language	users	

• E36C"P0;G41G;O/6U"GBC51860"N51C2"436"import "54;46J6C4"S143BN4"436"from "G/;N56R""?315"IB0G65"436"

1JPB041C2"P0B20;J"4B"N56"]N;/1I1G;41BC"4B";GG655"436"1JPB0468"JB8N/6^5";4401ON465R""E31/6"14"15"40N6"43;4"
N51C2"436"from "54;46J6C4"15"JB06"GBC76C16C4"8N6"4B"/655"4KP1C2"06]N1068"VIB0"6\;JP/6U"CB"C668"4B"]N;/1IK"
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C;J65WU"436"from "54;46J6C4"G;C"G;N56"C;J65P;G6"GB00NP41BCt"

• E36C"N51C2"436"import "54;46J6C4U"0;4360"43;C"N56"436"from X import * "IB0J"VS31G3"1JPB045";//"BI"

JB8N/6"d^5";4401ON465"1C4B"436"1JPB041C2"P0B20;J^5"C;J65P;G6WU"1C546;8"6\P/1G14/K"C;J6"436";4401ON465"
43;4"KBN"S;C4"4B"1JPB04"VIB0"6\;JP/6U"from X import a, b, c W"5B"43;4"7;01;O/65U"INCG41BC5";C8"

G/;5565";06"CB4"1C;876046C4/K"B760/;18t";C8	
• .7B18"1JP/1G14"06I606CG65"4B"2/BO;/"7;/N65"I0BJ"S1431C"INCG41BC5"4B"J;[6"GB86"G/6;060R"#C"B0860"4B"NP8;46"

2/BO;/5"S1431C";"INCG41BC"B0"G/;55U"P/;G6"436"global "54;46J6C4";4"436"O621CC1C2"BI"436"INCG41BC"86I1C141BC"

;C8"/154"436"7;01;O/65"5B"14"15"G/6;060"4B"436"06;860"S31G3"7;01;O/65";06"/BG;/";C8"S31G3";06"2/BO;/"VIB0"
6\;JP/6 U"global a, b, c WR	

6.22	Initialization	of	Variables	[LAV]	

6.22.1	Applicability	of	language	

MK43BC"8B65"CB4"G36G["4B"566"1I";"54;46J6C4"06I606CG65";C"NC1C141;/1_68"7;01;O/6"NC41/"0NC41J6R"?315"15"OK"86512C"1C"
B0860"4B"5NPPB04"8KC;J1G"4KP1C2"S31G3"1C"4N0C"J6;C5"43606"15"CB";O1/14K"4B"86G/;06";"7;01;O/6R"MK43BC"43606IB06"
3;5"CB"S;K"4B"[CBS"1I";"7;01;O/6"15"06I606CG68"O6IB06"B0";I460";C";5512CJ6C4R"cB0"6\;JP/6<"

i f y > 0:  
         print(x)  

?36";OB76"54;46J6C4"15"/62;/";4"GBJP1/6"41J6"676C"1I"x"15"CB4"86I1C68"V43;4"15U";5512C68";"7;/N6WR".C"6\G6P41BC"15"

0;1568";4"0NC41J6"BC/K"1I"436"54;46J6C4"15"6\6GN468";C8"y>0 R"?315"5G6C;01B"8B65"CB4"/6C8"1456/I"4B"54;41G";C;/K515"
O6G;N56U";5"1C"436"G;56";OB76U"14"J;K"O6"P60I6G4/K"/B21G;/"4B"CB4"6760"P01C4"x"NC/655"y>0 R"

?3606"15"CB";O1/14K"4B"N56";"7;01;O/6"S143";C"NC1C141;/1_68"7;/N6"O6G;N56"2==):&%,"7;01;O/65";/S;K5"06I606CG6"
BOT6G45"S31G3";/S;K5"3;76";"7;/N6";C8"-&2==):&%,"7;01;O/65"8B"CB4"6\154R""?3606IB06"MK43BC"0;1565";C"6\G6P41BC"
S36C";C"NC;5512C68"V43;4"15U"CBC>6\1546C4W"7;01;O/6"15"06I606CG68R"

#C141;/1_;41BC"BI"G/;55";02NJ6C45"G;C"G;N56"NC6\P6G468"065N/45"S36C";C";02NJ6C4"15"564"4B";"86I;N/4"BOT6G4"S31G3"15"
JN4;O/6<"

def x(y=[]):  
    y.append(1)  
    print(y)  
x([2])#=> [2, 1], as expected (default was not needed)  
x() # [1]  
x() # [1, 1] continues t o expand with each subsequent call  

?36"O63;71BN0";OB76"15"CB4";"ON2">"14"15";"86I1C68"O63;71BN0"IB0"JN4;O/6"BOT6G45"ON4"14^5";"760K"O;8"186;"1C";/JB54"
;//"G;565"4B";5512C"86I;N/4"7;/N65"4B"JN4;O/6"BOT6G45R""

6.22.2	Guidance	to	language	users	

• 'C5N06"43;4"14"15"CB4"/B21G;//K"PB551O/6"4B"06;G3";"06I606CG6"4B";"7;01;O/6"O6IB06"14"15";5512C68R"?36"6\;JP/6"
;OB76"1//N540;465"TN54"5NG3";"G;56"S3606"436"P0B20;JJ60"S;C45"4B"P01C4"436"7;/N6"BI"x"ON4"3;5"CB4"

;5512C68";"7;/N6"4B"x"- "4315"P0B765"43;4"43606"15"J1551C2U"B0"OKP;5568U"GB86"C66868"4B"P0B7186"x"S143";"
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J6;C1C2IN/"7;/N6";4"0NC41J6R"

6.23	Operator	Precedence	and	Associativity	[JCW]	

6.23.1	Applicability	to	language	

MK43BC"P0B71865"J;CK"BP60;4B05";C8"/676/5"BI"P06G686CG6"5B"14"15"CB4"NC6\P6G468"43;4"BP60;4B0"P06G686CG6";C8"
B0860"BI"BP60;41BC";06"CB4"S6//"NC86054BB8";C8"36CG6"J15N568R"cB0"6\;JP/6<"

1 + 2 * 3 #=> 7, evaluates as 1 + (2 * 3)  
(1 + 2) * 3 #=> 9, parenthesis are allowed to coerce precedence  

'\P06551BC5"43;4"N56";C8"B0"B0";06"67;/N;468"/6I4>4B>01234"S31G3"G;C"G;N56";"53B04"G10GN14<"

a or b or c  

#C"436"6\P06551BC";OB76"c"15"C6760"67;/N;468"1I"614360"a"B0"b"67;/N;46"4B"True O6G;N56"436"6C4106"6\P06551BC"

67;/N;465"4B"True 1JJ681;46/K"S36C";CK"5NO"6\P06551BC"67;/N;465"4B"True R"?36"53B04"G10GN14"6II6G4"15"CBC>

GBC56]N6C41;/";OB76"ON4"1C"436"G;56"O6/BS"436"6II6G4"15"5NO4/6";C8"PB46C41;//K"86540NG4176<"

def x(i):  
    if i:  
        return True  
    else:  
        1/0  # Hard stop  
a = 1  
b = 0  
while True :  
    if x(a) or x(b):  
        print('a or b is True')  

?36"GB86";OB76"S1//"2B"1C4B";C"6C8/655"/BBP"O6G;N56"x(b) "15"C6760"67;/N;468R"#I"14"S;5"436"P0B20;J"SBN/8"

460J1C;46"8N6"4B";C";446JP468"817151BC"OK"_60BR"

6.23.2	Guidance	to	language	users	

• e56"P;06C436515"/1O60;//K"4B"IB0G6"1C46C868"P06G686CG6";C8"1CG06;56"06;8;O1/14Kt"

• i6";S;06"43;4"53B04>G10GN1468"6\P06551BC5"G;C"G;N56"5NO4/6"600B05"O6G;N56"CB4";//"5NO>6\P06551BC5"J;K"O6"
67;/N;468t";C8"

• i06;["/;026&GBJP/6\"54;46J6C45"1C4B"5J;//60"BC65"N51C2"46JPB0;0K"7;01;O/65"IB0"1C4601J"065N/45R"

6.24	Side-effects	and	Order	of	Evaluation	of	Operands	[SAM]	

6.24.1	Applicability	to	language	

MK43BC"5NPPB045"56]N6CG6"NCP;G[1C2"VP;0;//6/";5512CJ6C4W"1C"S31G3"6;G3"6/6J6C4"BI"436"01234"3;C8"5186"
V6\P065568";5";"4NP/6W"15"67;/N;468";C8"436C";5512C68"4B"6;G3"6/6J6C4"BI"436"/6I4>3;C8"5186"Vfh$W"1C"/6I4>4B>01234"
56]N6CG6R"cB0"6\;JP/6U"436"IB//BS1C2"15";"5;I6"S;K"4B"6\G3;C26"7;/N65"1C"MK43BC<"
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a = 1  
b = 2  
a, b = b, a # swap values between a and b  
print (a,b)#=> 2, 1  

.5512CJ6C4"BI"436"4;02645"Vfh$W"P0BG6685"/6I4>4B>01234"5B"B760/;P5"BC"436"/6I4"5186";06"CB4"5;I6<"

a = [0,0]  
i = 0  
i, a[i] = 1, 2 #=> Index is set to 1; list is updated at [1]  
print(a) #=> 0,2  

MK43BC"iBB/6;C"BP60;4B05";06"BI46C"N568"4B";5512C"7;/N65";5"1C<"

a = b or c or d or None  

a"15";5512C68"436"I1054"7;/N6"BI"436"I1054"BOT6G4"43;4"3;5";"CBC>_60B"V43;4"15U"True W"7;/N6"B0U"1C"436"6\;JP/6";OB76U"

436"7;/N6"None"1I"bU"cU";C8"d ;06";//"False R"?315"15";"GBJJBC";C8"S6//"NC86054BB8"P0;G41G6R"hBS6760U"40BNO/6"

G;C"O6"1C40B8NG68"S36C"INCG41BC5"B0"B4360"GBC540NG45"S143"5186"6II6G45";06"N568"BC"436"01234"5186"BI";"iBB/6;C"
BP60;4B0<"

if a() or b()  

#I"INCG41BC"a"064N0C5";"True "065N/4"436C"INCG41BC"b"S1//"CB4"O6"G;//68"S31G3"J;K"G;N56"NC6\P6G468"065N/45R"

6.24.2	Guidance	to	language	users	

• i6";S;06"BI"MK43BC^5"53B04>G10GN141C2"O63;71BN0"S36C"6\P06551BC5"S143"5186"6II6G45";06"N568"BC"436"01234"
5186"BI";"iBB/6;C"6\P06551BCt"1I"C6G655;0K"P60IB0J"6;G3"6\P06551BC"I1054";C8"436C"67;/N;46"436"065N/45<"

x = a()  
y = b()  
if  x or y É  

• i6";S;06"43;4U"676C"43BN23"B760/;P5"O64S66C"436"/6I4"3;C8"5186";C8"436"01234"3;C8"5186";06"5;I6U"14"15"
PB551O/6"4B"3;76"NC1C46C868"065N/45"S36C"436"7;01;O/65"BC"436"/6I4"5186"B760/;P"S143"BC6";CB4360"5B"
;/S;K5"6C5N06"43;4"436";5512CJ6C45";C8"/6I4>4B>01234"56]N6CG6"BI";5512CJ6C45"4B"436"7;01;O/65"BC"436"/6I4"
3;C8"5186"C6760"B760/;PR"#I"C6G655;0KU";C8&B0"1I"14"J;[65"436"GB86"6;5160"4B"NC86054;C8U"GBC51860"O06;[1C2"
436"54;46J6C4"1C4B"4SB"B0"JB06"54;46J6C45t"

# overlapping  
a = [0,0]  
i = 0  
i, a[i] = 1,  2 #=> Index is set to 1; list is updated at [1]  
print(a) #=> 0,2  
# Non - overlapping  
a = [0,0]  
i, a[0] = 1, 2  
print(a) #=> 2,0  
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6.25	Likely	Incorrect	Expression	[KOA]	

6.25.1	Applicability	to	language	

MK43BC"2B65"4B"5BJ6"/6C2435"4B"36/P"P0676C4"/1[6/K"1CGB006G4"6\P06551BC5<"

• ?6541C2"IB0"6]N17;/6CG6"G;CCB4"O6"GBCIN568"S143";5512CJ6C4<"
a = b = 1  
if (a=b): print(a,b) #==> syntax error  
if (a==b): print(a,b) #==> 1 1  
 

• iBB/6;C"BP60;4B05"N56"'C2/153"SB085"not U"and U"or t"O14S156"BP60;4B05"N56"5KJOB/5"~U"&U"| "065P6G4176/KR"

hBS6760"MK43BC"8B65"3;76"5BJ6"5NO4/64165"43;4"G;C"G;N56"NC6\P6G468"065N/45<"
o $[1PP1C2"436"P;06C436565";I460";"INCG41BC"8B65"CB4"1C7B[6";"G;//"4B"436"INCG41BC";C8"S1//"I;1/"

51/6C4/K"O6G;N56"14^5";"/62141J;46"06I606CG6"4B"436"INCG41BC"BOT6G4<"
c lass a:  
 def demo():  
  print("in demo")  
a.demo ()#=> in demo  
a.demo  #=> <function demo at 0x000000000342A9C8>  
x = a.demo  
x() #=> in demo  

?36"4SB"/1C65"43;4"06I606CG6"436"INCG41BC"S143BN4"40;1/1C2"P;06C436565";OB76"86JBC540;46"3BS"
43;4"5KC4;\"15";"06I606CG6"4B"436"INCG41BC"+R^%.'";C8"CB4";"G;//"4B"436"INCG41BCR"

• iN1/4>1C"INCG41BC5"43;4"P60IB0J"1C>P/;G6"BP60;41BC5"BC"JN4;O/6"BOT6G45"V43;4"15U"/1545U"81G41BC;0165U";C8"
5BJ6"G/;55"1C54;CG65W"8B"CB4"064N0C"436"G3;C268"BOT6G4"- "436K"064N0C"None<"
a = []  
a.append ("x")  
print(a) #=> ['x']  
a = a.append("y")  
print(a) #=> None  

6.25.2	Guidance	to	language	users	

• i6"5N06"4B";88"P;06C436565";I460";"INCG41BC"G;//"1C"B0860"4B"1C7B[6"436"INCG41BCt";C8"

• u66P"1C"J1C8"43;4";CK"INCG41BC"43;4"G3;C265";"JN4;O/6"BOT6G4"1C"P/;G6"064N0C5";"None"BOT6G4"- "CB4"436"

G3;C268"BOT6G4"51CG6"43606"15"CB"C668"4B"064N0C";C"BOT6G4"O6G;N56"436"BOT6G4"3;5"O66C"G3;C268"OK"436"
INCG41BCR""
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6.26	Dead	and	Deactivated	Code	[XYQ]	

6.26.1	Applicability	to	language	

?3606";06"J;CK"S;K5"4B"3;76"86;8"B0"86;G417;468"GB86"BGGN0"1C";"P0B20;J";C8"MK43BC"15"CB"81II606C4"1C"43;4"
062;08R"cN04360U"MK43BC"8B65"CB4"P0B7186"54;41G";C;/K515"4B"8646G4"5NG3"GB86"CB0"8B65"436"760K"8KC;J1G"86512C"BI"
MK43BC^5"/;C2N;26"/6C8"1456/I"4B"5NG3";C;/K515R""

?36"JB8N/6";C8"06/;468"import "54;46J6C4"P0B71865"GBC76C16C4"S;K5"4B"20BNP";4401ON465"VIB0"6\;JP/6U"
INCG41BC5U"C;J65U";C8"G/;5565W"1C4B";"I1/6"S31G3"G;C"436C"O6"GBP168U"1C"S3B/6U"B0"1C"P;04"VN51C2"436"from "

54;46J6C4WU"1C4B";CB4360"MK43BC"JB8N/6R".//"BI"436";4401ON465"BI";"JB8N/6";06"GBP168"S36C"614360"BI"436"IB//BS1C2"
IB0J5"BI"436"import "54;46J6C4"15"N568R"?315"15"0BN23/K"6]N17;/6C4"4B"51JP/K"GBPK1C2"1C";//"BI"GB86"8106G4/K"1C4B"

436"1JPB041C2"P0B20;J"S31G3"G;C"065N/4"1C"GB86"43;4"15"C6760"1C7B[68"VIB0"6\;JP/6U"INCG41BC5"S31G3";06"C6760"
G;//68";C8"36CG6"a86;8bW<"

import modulename  
from modulename  import *  

?36"import "54;46J6C4"1C"MK43BC"/B;85";"JB8N/6"1C4B"J6JB0KU"GBJP1/65"14"1C4B"OK46"GB86U";C8"436C"6\6GN465"14R"

$NO56]N6C4"6\6GN41BC5"BI";C"1JPB04"IB0"43;4"5;J6"JB8N/6";06"12CB068"OK"MK43BC";C8"3;76"CB"6II6G4"BC"436"
P0B20;J"S3;45B6760R"?36"reload "54;46J6C4"15"06]N1068"4B"IB0G6";"JB8N/6U";C8"145";4401ON465U"4B"O6"/B;868U"

GBJP1/68U";C8"6\6GN468R"

6.26.2	Guidance	to	language	users	

• #JPB04"TN54"436";4401ON465"43;4";06"06]N1068"OK"N51C2"436"from "54;46J6C4"4B";7B18";881C2"86;8"GB86t";C8"

• i6";S;06"43;4"5NO56]N6C4"1JPB045"3;76"CB"6II6G4t"N56"436"reload "54;46J6C4"1C546;8"1I";"I0653"GBPK"BI"

436"JB8N/6"15"8651068R"

6.27	Switch	Statements	and	Static	Analysis	[CLL]	

6.27.1	Applicability	to	language	

iK"86512C"MK43BC"8B65"CB4"3;76";"5S14G3"54;46J6C4"CB0"8B65"14"3;76"436"GBCG6P4"BI"/;O6/5"B0"O0;CG31C2"4B";"
86J;0G;468"aP/;G6bR"MK43BC"6CIB0G65"540NG4N06"OK"CB4"P0B7181C2"43656"GBC540NG45"ON4"14";/5B"P0B71865"56760;/"
54;46J6C45"4B"56/6G4";G41BC5"4B"P60IB0J"O;568"BC"436"7;/N6"BI";"7;01;O/6"B0"6\P06551BCR"?36"I1054"BI"43656";06"436"
if/elif/else "54;46J6C45"S31G3"BP60;46";5"436K"8B"1C"B4360"/;C2N;265"5B"4315"S;00;C45"CB"IN04360"GB760;26"

3606R"

MK43BC"P0B71865";"break "54;46J6C4"S31G3";//BS5";"/BBP"4B"O6"O0B[6C"S143";C"1JJ681;46"O0;CG3"4B"436"I1054"

54;46J6C4";I460"436"/BBP"OB8K<"

a = 1  
while True:  
    if a > 3:  
         break  
    else:  
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        print(a)  
        a += 1  

?36"/BBP";OB76"P01C45"+U")";C8"9U"6;G3"BC"56P;0;46"/1C65U"436C"460J1C;465"NPBC"6\6GN41BC"BI"436"break "

54;46J6C4R"

6.27.2	Guidance	to	language	users	

e56"if/el if/else "54;46J6C45"4B"P0B7186"436"6]N17;/6C4"BI"5S14G3"54;46J6C45R	

6.28	Demarcation	of	Control	Flow	[EOJ]	

6.28.1	Applicability	to	language	

MK43BC"J;[65"86J;0G;41BC"BI"GBC40B/"I/BS"760K"G/6;0"O6G;N56"14"N565"1C86C4;41BC"VN51C2"5P;G65"B0"4;O5"- "ON4"CB4"
OB43W";C8"NC86C4;41BC";5"436"+&"9"86J;0G;41BC"GBC540NG4<"

a, b = 1, 1  
if a:  
    print("a is True")  
else:  
    print("False")  
    if b:  
        print("b is true")  

     print("back to main level")  

?36"GB86";OB76"P01C45"aa is True b"IB//BS68"OK"aback to main level bR"HB46"3BS"GBC40B/"15"P;5568"I0BJ"

436"I1054"if "54;46J6C4^5"True "P;43"4B"436"J;1C"/676/"O;568"6C4106/K"BC"1C86C4;41BC"S31/6"1C"JB54"B4360"/;C2N;265"

436"I1C;/"/1C6"SBN/8"6\6GN46"BC/K"S36C"436"56GBC8"if "67;/N;468"4B"True R"

6.28.2	Guidance	to	language	users	

e56"BC/K"5P;G65"B0"4;O5U"CB4"OB43U"4B"1C86C4"4B"86J;0["GBC40B/"I/BSR"

6.29	Loop	Control	Variables	[TEX]	

6.29.1	Applicability	to	language	

MK43BC"P0B71865"4SB"/BBP"GBC40B/"54;46J6C45<"while ";C8"for. ?36K"6;G3"5NPPB04"760K"I/6\1O/6"GBC40B/"

GBC540NG45"O6KBC8";"51JP/6"/BBP"GBC40B/"7;01;O/6R".5512CJ6C45"1C"436"/BBP"GBC40B/"54;46J6C4"V43;4"15U"while "B0"
for W"S31G3"G;C"O6";"I06]N6C4"5BN0G6"BI"P0BO/6J5U";06"CB4";//BS68"1C"MK43BC"- "MK43BC^5"/BBP"GBC40B/"54;46J6C45"

N56"6\P06551BC5"S31G3".2&&+'"GBC4;1C";5512CJ6C4"54;46J6C45R"

?36"while "54;46J6C4"/6;765"436"/BBP"GBC40B/"6C4106/K"NP"4B"436"P0B20;JJ60";5"1C"436"6\;JP/6"O6/BS<"

a = 1  
while a:  
    print('in loop')  
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    a = False # force loop to end after one iteration  
else:  
    print('exiting loop')  

?36"for "54;46J6C4"15"NCN5N;/"1C"43;4"14"8B65"CB4"P0B7186";"/BBP"GBC40B/"7;01;O/6"43606IB06"14"15"CB4"PB551O/6"4B"7;0K"

436"56]N6CG6"B0"CNJO60"BI"1460;41BC5"43;4";06"P60IB0J68"B4360"43;C"OK"436"N56"BI"436"break "54;46J6C4"VGB76068"

1C"ZR)Y":6J;0G;41BC"BI"(BC40B/"c/BS"o'%DpW"S31G3"G;C"O6"N568"4B"1JJ681;46/K"O0;CG3"4B"436"54;46J6C4";I460"436"
/BBP"O/BG[R"

E36C"N51C2"436"for "54;46J6C4"4B"1460;46"43BN23";C"1460;O/6"BOT6G4"5NG3";5";"/154U"43606"15"CB"S;K"4B"1CI/N6CG6"436"

/BBP"aGBNC4b"O6G;N56"14^5"CB4"6\PB568R"?36"7;01;O/6"a"1C"436"6\;JP/6"O6/BS"4;[65"BC"436"7;/N6"BI"436"I1054U"436C"

436"56GBC8U"436C"436"43108"J6JO60"BI"436"/154<"

x = [ ' a', 'b', ' c ' ]  
for a in x:  
    print(a)  
#=>a 
#=>b 
#=>c  

#4"15"PB551O/6U"43BN23"CB4"06GBJJ6C868U"4B"G3;C26";"JN4;O/6"BOT6G4";5"14"15"O61C2"40;760568"S31G3"1C"4N0C"G3;C265"
436"CNJO60"BI"1460;4BC5"P60IB0J68R"#C"436"G;56"O6/BS"436"/BBP"15"P60IB0J68"BC/K"4SB"41J65"1C546;8"BI"436"43066"
41J65"3;8"436"/154"O66C"/6I4"1C4;G4<""

x = ['a', 'b', 'c']  
for a in x:  
    print(a)  
    del x[0]  
print(x)  
#=> a  
#=> c  
#=> ['c']  

6.29.2	Guidance	to	language	users	

• i6"G;06IN/"4B"BC/K"JB81IK"/BBP"GBC40B/"7;01;O/65"1C"S;K5"43;4";06"6;51/K"NC86054BB8";C8"1C"S;K5"43;4"
G;CCB4"/6;8"4B";"P06J;4N06"6\14"B0";C"6C8/655"/BBPR	

• E36C"N51C2"436"for "54;46J6C4"4B"1460;46"430BN23";"JN4;O/6"BOT6G4U"8B"CB4";88"B0"86/646"J6JO605"

O6G;N56"14"GBN/8"3;76"NC6\P6G468"065N/45R	

6.30	Off-by-one	Error	[XZH]	

6.30.1	Applicability	to	language	

?36"MK43BC"/;C2N;26"1456/I"15"7N/C60;O/6"4B"BII"OK"BC6"600B05";5"15";CK"/;C2N;26"S36C"N568"G;06/655/K"B0"OK";"
P605BC"CB4"I;J1/1;0"S143"MK43BC^5"1C86\"I0BJ"_60B"7605N5"I0BJ"BC6R"MK43BC"8B65"CB4"P0676C4"BII"OK"BC6"600B05"ON4"
145"0NC41J6"OBNC85"G36G[1C2"IB0"5401C25";C8"/1545"8B65"/6556C"436"G3;CG65"43;4"8B1C2"5B"S1//"G;N56"3;0JR"#4"15";/5B"
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CB4"PB551O/6"4B"1C86\"P;54"436"6C8"B0"O621CC1C2"BI";"5401C2"B0"/154"OK"O61C2"BII"OK"BC6"O6G;N56"MK43BC"8B65"CB4"N56"
;"56C41C6/"G3;0;G460";C8"14";/S;K5"G36G[5"1C86\65"O6IB06";446JP41C2"4B"1C86\"1C4B"5401C25";C8"/1545";C8"0;1565";C"
6\G6P41BC"S36C"43610"OBNC85";06"6\G66868R"

6.30.2	Guidance	to	language	users	

• i6";S;06"BI"MK43BC^5"1C86\1C2"I0BJ"_60B";C8"GB86";GGB081C2/KR	

6.31	Structured	Programming	[EWD]	

6.31.1	Applicability	to	language	

MK43BC"15"86512C68"4B"J;[6"14"51JP/60"4B"S0146"540NG4N068"P0B20;J"OK"06]N101C2"1C86C4;41BC";C8"8686C4;41BC"4B"
53BS"5GBP6"BI"GBC40B/"1C"O/BG[5"BI"GB86<"

a = 1  
b = 1  
if a == b:  
    print("a == b")#=> a == b  
    if a > b:  
        print("a > b")  
else:  
    print("a != b")  

#C"J;CK"/;C2N;265"436"/;54"print "54;46J6C4"SBN/8"O6"6\6GN468"O6G;N56"436K";55BG1;46"436"else "S143"436"
1JJ681;46/K"P01B0"if "S31/6"MK43BC"N565"1C86C4;41BC"4B"/1C["436"else "S143"145";55BG1;468"if "54;46J6C4"V43;4"15U"

436"BC6"2R+F%"14WR"

MK43BC";/5B"6CGBN0;265"540NG4N068"P0B20;JJ1C2"OK"&+'"1C40B8NG1C2";CK"/;C2N;26"GBC540NG45"S31G3"GBN/8"/6;8"4B"
NC540NG4N068"GB86"VIB0"6\;JP/6U"F%"?%"54;46J6C45WR"

MK43BC"8B65"3;76"4SB"54;46J6C45"43;4"GBN/8"O6"716S68";5"NC540NG4N068R"?36"I1054"15"436"bre ak "54;46J6C4R"#4^5"

N568"1C";"/BBP"4B"6\14"436"/BBP";C8"GBC41CN6"S143"436"I1054"54;46J6C4"43;4"IB//BS5"436"/;54"54;46J6C4"S1431C"436"
/BBP"O/BG[R"?315"15";"4KP6"BI"O0;CG3"ON4"14"15"5NG3";"N56IN/"GBC540NG4"43;4"I6S"SBN/8"GBC51860"14"aNC540NG4N068b"B0";"
O;8"GB81C2"P0;G41G6R"

?36"56GBC8"15"436"try/except "O/BG["S31G3"15"N568"4B"40;P";C8"P0BG655"6\G6P41BC5R"E36C";C"6\G6P41BC"15"

430BSC";"O0;CG3"15"J;86"4B"436"except "O/BG[<"

def divider(a,b):  
    return a/b  
try:  
    print(divider(1,0))  
except ZeroDivisionError:  
    pr int('division by zero attempted')  
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6.31.2	Guidance	to	language	users	

• MK43BC"BII605"I6S"GBC540NG45"43;4"GBN/8"/6;8"4B"NC540NG4N068"GB86R""hBS6760U"TN81G1BN5"N56"BI"break "

54;46J6C45"15"6CGBN0;268"4B";7B18"GBCIN51BCR"

6.32	Passing	Parameters	and	Return	Values	[CSJ]	

6.32.1	Applicability	to	language	

MK43BC^5"BC/K"5NOP0B20;J"4KP6"15"436"INCG41BCR"'76C"43BN23"436"import "54;46J6C4"8B65"6\6GN46"436"1JPB0468"

JB8N/6^5"4BP"/676/"GB86"V436"I1054"41J6"14"15"1JPB0468WU"436"import "54;46J6C4"G;CCB4"6II6G4176/K"O6"N568";5";"S;K"

4B"06P6;468/K"6\6GN46";"560165"BI"54;46J6C45"

MK43BC"P;5565";02NJ6C45"OK";5512CJ6C4"S31G3"15"51J1/;0"4B"P;551C2"OK"PB1C460"B0"06I606CG6R"MK43BC";5512C5"436"
P;5568";02NJ6C45"4B"436"INCG41BC^5"/BG;/"7;01;O/65"ON4"NC/1[6"5BJ6"B4360"/;C2N;265U"51JP/K"3;71C2"436";880655"BI"
436"G;//60^5";02NJ6C4"8B65"CB4";N4BJ;41G;//K";//BS"436"G;//68"INCG41BC""4B"G3;C26";CK"BI"436"BOT6G45"06I606CG68"OK"
43B56";02NJ6C45"- "BC/K"$-'2R"%"BOT6G45"06I606CG68"OK"P;5568";02NJ6C45"G;C"O6"G3;C268R"MK43BC"3;5"CB"GBCG6P4"
BI";/1;51C2"S3606";"INCG41BC^5"7;01;O/65";06"J;PP68"4B"436"G;//60^5"7;01;O/65"5NG3"43;4";CK"G3;C265"J;86"4B"436"
INCG41BC^5"7;01;O/65";06"J;PP68"B760"4B"436"J6JB0K"/BG;41BC"BI"436"G;//60^5";02NJ6C45R""

a = 1  
def f(x):  
    x += 1  
    print(x)#=> 2  
f(a)  
print(a)#=> 1  

#C"436"6\;JP/6";OB76U";C"1JJN4;O/6"1C46260"15"P;5568";5";C";02NJ6C4";C8"436"INCG41BC^5"/BG;/"7;01;O/6"15"NP8;468"
;C8"436C"815G;0868"S36C"436"INCG41BC"2B65"BN4"BI"5GBP6"43606IB06"436"BOT6G4"436"G;//60^5";02NJ6C4"06I606CG65"15"
CB4";II6G468R"#C"436"6\;JP/6"O6/BSU"436";02NJ6C4"15"JN4;O/6";C8"15"43606IB06"NP8;468"1C"P/;G6<"

a = [1]  
def f(x):  
    x[0] = 2  
f(a)  
print(a)#=> [2]  

HB46"43;4"436"/154"BOT6G4"a"15"CB4"G3;C268"- "14^5"436"5;J6"BOT6G4"ON4"145"GBC46C4";4"1C86\"0"3;5"G3;C268R"

?36"return "54;46J6C4"G;C"O6"N568"4B"064N0C";"7;/N6"IB0";"INCG41BC<"

def doubler(x):  
   return x * 2  
x = 1  
x = doubler(x)  
print(x)#=> 2 

Stephen Michell! 2015-6-25 4:41 AM
Deleted: 2

Santiago Urueña! 2015-5-26 12:29 PM
Deleted: E.33

Stephen Michell! 2015-6-25 4:41 AM
Deleted: 3

Santiago Urueña! 2015-5-26 12:29 PM
Deleted: E.34

Stephen Michell! 2015-6-25 4:41 AM
Deleted: 3

Santiago Urueña! 2015-5-26 12:29 PM
Deleted: E.34

Santiago Urueña! 2015-5-26 10:42 AM
Formatted: French



	

!"#$%&#'(")* +, "- ".//"012345"06560768	 31	
"

Santiago Urueña! 2015-5-26 12:36 PM
Deleted: 9

?36"6\;JP/6";OB76";/5B"86JBC540;465";"S;K"4B"6JN/;46";"G;//"OK"06I606CG6"OK";5512C1C2"436"064N0C68"BOT6G4"4B"
436"P;5568";02NJ6C4R"?315"15"CB4";"40N6"G;//"OK"06I606CG6";C8"MK43BC"8B65"CB4"06P/;G6"436"7;/N6"BI"436"BOT6G4"xU"

0;4360"14"G06;465";"C6S"BOT6G4"x";C8";5512C5"14"436"7;/N6"064N0C68"I0BJ"436"doubler "INCG41BC";5"P0B76C"OK"436"

GB86"O6/BS"S31G3"815P/;K5"436";880655"BI"436"1C141;/";C8"436"C6S"BOT6G4"x<"

def doubler(x):  
   return x * 2  
x = 1  
print(id(x)) #=> 506081728 
x = doubler(x)  
print(id(x)) #=> 506081760 

?36"BOT6G4"06P/;G6J6C4"P0BG655"86JBC540;468";OB76"IB//BS5"MK43BC^5"CB0J;/"P0BG6551C2"BI"2&9"54;46J6C4"S31G3"
G3;C265"436"7;/N6"BI";C"1JJN4;O/6"BOT6G4";C8"15"CB4";"5P6G1;/"6\G6P41BC"IB0"INCG41BC"064N0C5R"

HB46"43;4"MK43BC"INCG41BC5"064N0C";"7;/N6"BI"none "S36C"CB"return "54;46J6C4"15"6\6GN468"B0"S36C";"return "

S143"CB";02NJ6C45"15"6\6GN468R 

6.32.2	Guidance	to	language	users	

• (06;46"GBP165"BI"JN4;O/6"BOT6G45"O6IB06"G;//1C2";"INCG41BC"1I"G3;C265";06"CB4"S;C468"4B"JN4;O/6"
;02NJ6C45t";C8"

• #I";"INCG41BC"S;C45"4B"6C5N06"43;4"14"8B65"CB4"G3;C26"JN4;O/6";02NJ6C45"14"G;C"J;[6"GBP165"BI"43B56"
;02NJ6C45";C8"BP60;46"BC"436J"1C546;8R"

6.33	Dangling	References	to	Stack	Frames	[DCM]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56U"S31/6"MK43BC"8B65"P0B7186";"S;K"4B"1C5P6G4"436";880655"BI"
;C"BOT6G4U"IB0"6\;JP/6U"436"id "INCG41BCU"14"8B65"CB4"P0B7186";"S;K"4B"N56"43;4";880655"4B";GG655";C"BOT6G4R"

6.34	Subprogram	Signature	Mismatch	[OTR]	

6.34.1	Applicability	to	language	

MK43BC"5NPPB045"PB5141BC;/U"l[%9S+*,mF2"-%\U"B0"OB43"[1C85"BI";02NJ6C45R"#4";/5B"5NPPB045"7;01;O/6"CNJO605"BI"
;02NJ6C45";C8U"B4360"43;C"436"G;56"BI"7;01;O/6";02NJ6C45U"S1//"G36G[";4"0NC41J6"IB0"436"GB006G4"CNJO60"BI"
;02NJ6C45"J;[1C2"14"1JPB551O/6"4B"GB00NP4"436"G;//"54;G["1C"MK43BC"S36C"N51C2"54;C8;08"JB8N/65R"

MK43BC"3;5"6\46C5176"6\46C51BC";C8"6JO6881C2".M#5"43;4"1CG/N865"INCG41BC5";C8"G/;5565"4B"N56"S36C"6\46C81C2"B0"
6JO6881C2"MK43BCR"?3656"P0B7186"IB0"5NOP0B20;J"512C;4N06"G36G[1C2";4"0NC41J6"IB0"JB8N/65"GB868"1C"CBC>
MK43BC"/;C2N;265R":15GN551BC"BI"4315".M#"15"O6KBC8"436"5GBP6"BI"4315";CC6\"ON4"436"06;860"53BN/8"O6";S;06"43;4"
1JP0BP60"GB81C2"BI";CK"CBC>MK43BC"JB8N/65"B0"43610"1C460I;G6"GBN/8"G;N56";"G;//"54;G["P0BO/6J"

6.34.2	Guidance	to	language	users	

.PP/K"436"2N18;CG6"865G01O68"1C"?@")A==)>+"G/;N56"ZR9AR,R"
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6.35	Recursion	[GDL]	

6.35.1	Applicability	to	language	

@6GN051BC"15"5NPPB0468"1C"MK43BC";C8"15U"OK"86I;N/4U"/1J1468"4B";"86P43"BI"+U***"S31G3"G;C"O6"B76001886C"N51C2"436"
setrecursionlimit INCG41BCR"#I"436"/1J14"15"564"3123"6CBN23U";"0NC;S;K"06GN051BC"GBN/8"6\3;N54";//"J6JB0K"

065BN0G65"/6;81C2"4B";"86C1;/"BI"56071G6R"

6.35.2	Guidance	to	language	users	

.PP/K"436"2N18;CG6"865G01O68"1C"?@")A==)>+"G/;N56"ZR9, R,"

6.36	Ignored	Error	Status	and	Unhandled	Exceptions	[OYB]	

6.36.1	Applicability	to	language	

MK43BC"P0B71865"54;46J6C45"4B"3;C8/6"6\G6P41BC5"S31G3"GBC51860;O/K"51JP/1IK"436"8646G41BC";C8"3;C8/1C2"BI"
6\G6P41BC5R"@;4360"43;C"O61C2";"7N/C60;O1/14KU"MK43BC^5"6\G6P41BC"3;C8/1C2"54;46J6C45"P0B7186";"S;K"4B"IB1/"86C1;/"
BI"56071G6";44;G[5<"

def mainpgm(x, y):  
    return x/y  
for x in range(3):  
    try:  
        y = mainpgm(1,x)  
    except:  
        print('Problem in mainpgm')  
        # clean up codeÉ  
    else:  
        print (y)  

?36"6\;JP/6"GB86";OB76"P01C45<"

Problem in mainpgm  
1.0  
0.5  

?36"186;";OB76"15"4B"6C5N06"43;4"436"J;1C"P0B20;JU"S31G3"GBN/8"O6";"S6O"560760U"15";//BS68"4B"GBC41CN6"4B"0NC"
;I460";C"6\G6P41BC"OK"7104N6"BI"436"try/except "54;46J6C4"P;10R"

6.36.2	Guidance	to	language	users	

• e56"MK43BC^5"6\G6P41BC"3;C8/1C2"S143"G;06"1C"B0860"4B"CB4"G;4G3"600B05"43;4";06"1C46C868"IB0"B4360"
6\G6P41BC"3;C8/605t";C8	

• e56"6\G6P41BC"3;C8/1C2U"ON4"8106G468"4B"5P6G1I1G"4B/60;O/6"6\G6P41BC5U"4B"6C5N06"43;4"G0NG1;/"P0BG65565"G;C"
GBC41CN6"4B"0NC"676C";I460"G604;1C"6\G6P41BC5";06"0;1568R	
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6.37	Type-breaking	Reinterpretation	of	Data	[AMV]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56";5512CJ6C45";06"J;86"4B"BOT6G45";C8"436"BOT6G4";/S;K5"
3B/85"436"4KP6"- "CB4"436"7;01;O/6U"43606IB06";//"06I606CG68"BOT6G45"3;5"436"5;J6"4KP6";C8"43606"15"CB"S;K"4B"3;76"
JB06"43;C"BC6"4KP6"IB0";CK"2176C"BOT6G4R"

6.38	Deep	vs.	Shallow	Copying	[YAN]	

6.38.1	Applicability	to	language	

?i: "

6.39.2	Guidance	to	language	users	

?i: "

6.39	Memory	Leaks	and	Heap	Fragmentation	[XYL]	

6.39.1	Applicability	to	language	

MK43BC"5NPPB045";N4BJ;41G"2;0O;26"GB//6G41BC"5B"1C"436B0K"14"53BN/8"CB4"3;76"J6JB0K"/6;[5R"hBS6760U"43606";06"
;4"/6;54"43066"26C60;/"G;565"1C"S31G3"J6JB0K"G;C"O6"064;1C68";I460"14"15"CB"/BC260"C66868R"?36"I1054"15"S36C"
1JP/6J6C4;41BC>86P6C86C4"J6JB0K";//BG;41BC&86>;//BG;41BC";/2B0143J5"VB0"676C"ON25W"G;N56";"/6;["- "4315"15"
O6KBC8"436"5GBP6"BI"4315";CC6\R"?36"56GBC8"26C60;/"G;56"15"S36C"BOT6G45"06J;1C"06I606CG68";I460"436K";06"CB"
/BC260"C66868R"?315"15";"/B21G"600B0"S31G3"06]N1065"436"P0B20;JJ60"4B"JB81IK"436"GB86"4B"86/646"06I606CG65"4B"
BOT6G45"S36C"436K";06"CB"/BC260"06]N1068R""

?3606"15";"43108"760K"5NO4/6"J6JB0K"/6;["G;56"S36061C"BOT6G45"JN4N;//K"06I606CG6"BC6";CB4360"S143BN4";CK"
BN45186"06I606CG65"06J;1C1C2"- ";"[1C8"BI"86;8/K"6JO0;G6"S3606"BC6"BOT6G4"06I606CG65";"56GBC8"BOT6G4"VB0"20BNP"
BI"BOT6G45W"5B"436"56GBC8"BOT6G4V5W"G;C^4"O6"GB//6G468"ON4"436"56GBC8"BOT6G4V5W";/5B"06I606CG6"436"I1054"BC6V5W"5B"
14&436K"4BB"G;C^4"O6"GB//6G468R""?315"20BNP"15"[CBSC";5"GKG/1G"2;0O;26R""MK43BC"P0B71865";"2;0O;26"GB//6G41BC"
JB8N/6"G;//68"gc "S31G3"3;5"INCG41BC5"S31G3"6C;O/6"436"P0B20;JJ60"4B"6C;O/6";C8"815;O/6"GKG/1G"2;0O;26"

GB//6G41BC";5"S6//";5"1C5P6G4"436"54;46"BI"BOT6G45"40;G[68"OK"436"GKG/1G"2;0O;26"GB//6G4B0"5B"43;4"43656U"BI46C"760K"
5NO4/6"/6;[5U"G;C"O6"40;G68";C8"6/1J1C;468R"

• @6/6;56";//"BOT6G45"S36C"436K";06"CB"/BC260"06]N1068R"

6.40	Templates	and	Generics	[SYM]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"8B65"CB4"1JP/6J6C4"43656"J6G3;C15J5R"
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6.41	Inheritance	[RIP]	

6.41.1	Applicability	to	language	

MK43BC"5NPPB045"1C36014;CG6"430BN23";"3160;0G31G;/"56;0G3"BI"C;J65P;G65"54;041C2";4"436"5NOG/;55";C8"P0BG6681C2"
NPS;08"430BN23"436"5NP60G/;5565R"gN/41P/6"1C36014;CG6"15";/5B"5NPPB0468R".CK"1C3601468"J643B85";06"5NOT6G4"4B"
436"5;J6"7N/C60;O1/14165"43;4"BGGN0"S36C6760"N51C2"GB86"43;4"15"CB4"S6//"NC86054BB8R	

6.41.2	Guidance	to	language	users	

• #C36014"BC/K"I0BJ"40N5468"G/;5565t";C8	
• e56"MK43BC^5"ON1/4>1C"8BGNJ6C4;41BC"V5NG3";5"8BG5401C25W"4B"BO4;1C"1CIB0J;41BC";OBN4";"G/;55^"J643B8"

O6IB06"1C360141C2"I0BJ"14R"

6.42	Violations	of	the	Liskov	Substitution		Principle	or	the	Contract	Model		[BLP]	

6.42.1	Applicability	to	language	

?i: "

6.42.2	Guidance	to	language	users	

?i: "

	
6.43	Redispatching	[PPH]	

6.43.1	Applicability	to	language	

?i: "

6.43.2	Guidance	to	language	users	

?i: "

6.44	Polymorphic	variables	[BKK]	

6.44.1	Applicability	to	language	

?i: "

6.44.2	Guidance	to	language	users	

?i: "
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6.45	Extra	Intrinsics	[LRM]	

6.45.1	Applicability	to	language	

MK43BC"P0B71865";"564"BI"ON1/4>1C"1C401C51G5"S31G3";06"1JP/1G14/K"1JPB0468"1C4B";//"MK43BC"5G01P45R".CK"BI"436"ON1/4>1C"
7;01;O/65";C8"INCG41BC5"G;C"43606IB06"6;51/K"O6"B76001886C<"

x = 'abc'  
print(len(x))#=> 3  
def len(x):  
    return 10  
print(len(x))#=> 10  

#I"436"6\;JP/6";OB76"436"ON1/4>1C"len "INCG41BC"15"B76001886C"S143"/B21G"43;4";/S;K5"064N0C5"10R"HB46"43;4"436"def "

54;46J6C4"15"6\6GN468"8KC;J1G;//K"5B"436"C6S"B7600181C2"len "INCG41BC"3;5"CB4"K64"O66C"86I1C68"S36C"436"I1054"

G;//"4B"len "15"J;86"43606IB06"436"ON1/4>1C"76051BC"BI"len "15"G;//68"1C"/1C6")";C8"14"064N0C5"436"6\P6G468"065N/4"V3"1C"

4315"G;56WR".I460"436"C6S"len "INCG41BC"15"86I1C68"14"B76001865";//"06I606CG65"4B"436"ON1/41C>1C"len "INCG41BC"1C"436"

5G01P4R"?315"G;C"/;460"O6"aNC8BC6b"OK"6\P/1G14/K"1JPB041C2"436"ON1/4>1C"len "INCG41BC"S143"436"IB//BS1C2"GB86<"

from builtins import len  
print(len(x))#=> 3  

#4^5"760K"1JPB04;C4"4B"O6";S;06"BI"C;J6"065B/N41BC"0N/65"S36C"B7600181C2"ON1/4>1C5"VB0";CK431C2"6/56"IB0"43;4"
J;4460WR"#C"436"6\;JP/6"O6/BSU"436"B7600181C2"len "INCG41BC"15"86I1C68"S1431C";CB4360"INCG41BC";C8"43606IB06"15"

CB4"IBNC8"N51C2"436"f'Fi"0N/6"IB0"C;J6"065B/N41BC"V566"?HDC(h2$%=12.%(6==-%=(`neZbW<"

x = 'abc'  
print(len(x))#=> 3  
def f(x):  
    def len(x):  
        return 10  
print(len(x))#=> 3  

6.45.2	Guidance	to	language	users	

• :B"CB4"B7600186"ON1/4>1C"a1C401C51G5b"NC/655";O5B/N46/K"C6G655;0K"

6.46	Argument	Passing	to	Library	Functions	[TRJ]	

6.46.1	Applicability	to	language	

@6I60"4B"ZR9A"$NOP0B20;J"$12C;4N06"g15J;4G3"o%?@pR"

6.46.2	Guidance	to	language	users	

@6I60"4B"ZR9A"$NOP0B20;J"$12C;4N06"g15J;4G3"o%?@pR"
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6.47	Inter-language	Calling	[DJS]	

6.47.1	Applicability	to	language	

MK43BC"3;5";"8BGNJ6C468".M#"IB0"6\46C81C2"MK43BC"N51C2"/1O0;0165"GB868"1C"("B0"(yyR"?36"/1O0;0KV5W";06"436C"
1JPB0468"1C4B";"MK43BC"JB8N/6";C8"N568"1C"436"5;J6"J;CC60";5";"JB8N/6"S01446C"1C"MK43BCR"MK43BC^5"54;C8;08"
IB0"1C460I;G1C2"4B"436"a(b"/;C2N;26"15"8BGNJ6C468"1C"344P<&&8BG5RPK43BCRB02&PK9[&G>;P1&R"

(BC76056/KU"GB86"S01446C"1C"("B0"(yy"G;C"6JO68"MK43BCR"?36"54;C8;08"IB0"6JO6881C2"MK43BC"15"8BGNJ6C468"1C<"
344P<&&8BG5RPK43BCRB02&PK9[&6\46C81C2&6JO6881C2R34J/R"

?36"DK43BC"5K546J"15";"D;7;>O;568"1JP/6J6C4;41BC"43;4"1C460I;G65"S143"D;7;";C8"#0BCMK43BC"P0B71865"1C460I;G65"4B"
g1G0B5BI4"RH'?"/;C2N;265R"

6.47.2	Guidance	to	language	users	

• e56"436"/;C2N;26"1C460I;G6".M#5"8BGNJ6C468"BC"436"MK43BC"S6O"5146"IB0"1C460I;G1C2"4B"(&(yyU"436"DK43BC"
S6O"5146"IB0"D;7;U"436"#0BCMK43BC"S6O"5146"IB0"RH'?"/;C2N;265U";C8"IB0";//"B4360"/;C2N;265"GBC51860"
G06;41C2"1C460J681;0K"("B0"(yy"JB8N/65"4B"G;//"INCG41BC5"1C"436"B4360"/;C2N;265"51CG6"J;CK"/;C2N;265"
3;76"8BGNJ6C468".M#^5"4B"(";C8"(yyR"

6.48	Dynamically-linked	Code	and	Self-modifying	Code	[NYY]	

6.48.1	Applicability	to	language	

MK43BC"5NPPB045"8KC;J1G"/1C[1C2"OK"86512CR"?36"import "54;46J6C4"I64G365";"I1/6"V[CBSC";5";"JB8N/6"1C"MK43BCWU"

GBJP1/65"14";C8"6\6GN465"436"065N/4;C4"OK46"GB86";4"0NC"41J6R"?315"15"436"CB0J;/"S;K"1C"S31G3"6\460C;/"/B21G"15"
J;86";GG6551O/6"4B";"MK43BC"P0B20;J"43606IB06"MK43BC"15"1C3606C4/K"6\PB568"4B";CK"7N/C60;O1/14165"43;4"G;N56";"
81II606C4"I1/6"4B"O6"1JPB0468<"

• ./460;41BC"BI";"I1/6"8106G4B0K"P;43"7;01;O/6"4B"G;N56"436"I1/6"56;0G3"/BG;46";"81II606C4"I1/6"I1054t";C8"

• %760/;K1C2"BI";"I1/6"S143";C";/460C;46R"

MK43BC";/5B"P0B71865";C"eval ";C8";C"exec "54;46J6C4"6;G3"BI"S31G3"G;C"O6"N568"4B"G06;46"56/I>JB81IK1C2"GB86<"

x = "print('Hello " + "World')"  
eval(x)#=> Hello World  

FN6001//;"P;4G31C2U";/5B"[CBSC";5"JBC[6K"P;4G31C2U"15";"S;K"4B"8KC;J1G;//K"JB81IK";"JB8N/6"B0"G/;55";4"0NC>41J6"
4B"6\46C8U"B0"5NO7604"43610"P0BG6551C2"/B21G";C8&B0";4401ON465R"#4"G;C"O6";"8;C260BN5"P0;G41G6"O6G;N56"BCG6"
aP;4G368b";CK"B4360"JB8N/65"B0"G/;5565"43;4"N56"436"JB81I168"G/;55"B0"JB8N/6"J;K"NCS1441C2/K"O6"N51C2"GB86"43;4"
8B65"CB4"8B"S3;4"436K"6\P6G4"S31G3"GBN/8"G;N56"NC6\P6G468"065N/45R"

6.48.2	Guidance	to	language	users	

• .7B18"N51C2"exec "B0"eval ";C8"&%F%*"N56"43656"S143"NC40N5468"GB86t"

• i6"G;06IN/"S36C"N51C2"FN6001//;"P;4G31C2"4B"6C5N06"43;4";//"N5605"BI"436"P;4G368"G/;5565";C8&B0"JB8N/65"
GBC41CN6"4B"INCG41BC";5"6\P6G468t"GBC76056/KU"O6";S;06"BI";CK"GB86"43;4"P;4G365"G/;5565";C8&B0"JB8N/65"

Stephen Michell! 2015-6-25 4:43 AM
Deleted: 5

Santiago Urueña! 2015-5-26 12:32 PM
Deleted: E.46

Stephen Michell! 2015-6-25 4:44 AM
Deleted: 5

Santiago Urueña! 2015-5-26 12:32 PM
Deleted: E.46

Stephen Michell! 2015-9-18 3:46 PM
Comment [5]: MN4"06I606CG6"1C"436"O1O/1B20;P3K";C8"
06I606CG6"436"O1O/1B20;P3K"V3606";C8")"/1C65"8BSCWR"

Stephen Michell! 2015-6-25 4:44 AM
Deleted: 5

Santiago Urueña! 2015-5-26 12:32 PM
Deleted: E.46

Stephen Michell! 2015-6-25 4:44 AM
Deleted: 6

Santiago Urueña! 2015-5-26 12:32 PM
Deleted: E.47

Stephen Michell! 2015-6-25 4:44 AM
Deleted: 6

Santiago Urueña! 2015-5-26 12:32 PM
Deleted: E.47

Stephen Michell! 2015-6-25 4:44 AM
Deleted: 6

Santiago Urueña! 2015-5-26 12:32 PM
Deleted: E.47

Stephen Michell! 2015-9-18 3:48 PM
Comment [6]: ?315"J;K"CB4"O6"8KC;J1G;//K"/1C[68"
GB86U"ON4"436"06GBJJ6C8;41BC"15"2BB8"VTN54"J;KO6"
6/56S3606WR""



	

!"#$%&#'(")* +, "- ".//"012345"06560768	 37	
"

Santiago Urueña! 2015-5-26 12:36 PM
Deleted: 9

43;4"KBN0"GB86"15"N51C2"4B";7B18"NC6\P6G468"065N/45t";C8""

• 'C5N06"43;4"436"I1/6"P;43";C8"I1/65"O61C2"1JPB0468";06"I0BJ"40N5468"5BN0G65R"

6.49	Library	Signature	[NSQ]	

6.49.1	Applicability	to	language	

MK43BC"3;5";C"6\46C5176".M#"IB0"6\46C81C2"B0"6JO6881C2"MK43BC"N51C2"JB8N/65"S01446C"1C"(U"D;7;U";C8"cB040;CR"
'\46C51BC5"436J56/765"3;76"436"PB46C41;/"IB0"7N/C60;O1/14165"6\PB568"OK"436"/;C2N;26"N568"4B"GB86"436"6\46C51BC"
S31G3"15"O6KBC8"436"5GBP6"BI"4315";CC6\R""

MK43BC"8B65"CB4"3;76";"/1O0;0K"512C;4N06"G36G[1C2"J6G3;C15J"ON4"145".M#"P0B71865"INCG41BC5";C8"G/;5565"4B"36/P"
6C5N06"43;4"436"512C;4N06"BI"436"6\46C51BC"J;4G365"436"6\P6G468"G;//";02NJ6C45";C8"4KP65R""$66"?HcJ(7-R1*+:*2$(
7):&2'-*%(U)=$2'.;(`85dbR"

6.49.2	Guidance	to	language	users	

• e56"BC/K"40N5468"JB8N/65";5"6\46C51BC5t";C8"

• #I"GB81C2";C"6\46C51BC"N41/1_6"MK43BC^5"6\46C51BC".M#"4B"6C5N06";"GB006G4"512C;4N06"J;4G3R"

6.50	Unanticipated	Exceptions	from	Library	Routines	[HJW]	

6.50.1	Applicability	to	language	

MK43BC"15"BI46C"6\46C868"OK"1JPB041C2"JB8N/65"GB868"1C"MK43BC";C8"B4360"/;C2N;265R"cB0"JB8N/65"GB868"1C"
MK43BC"436"015[5"1CG/N86<"

• #C460G6P41BC"BI";C"6\G6P41BC"43;4"S;5"1C46C868"IB0";"JB8N/6^5"1JPB0468"6\G6P41BC"3;C8/1C2"GB86"V;C8"
71G6"7605;Wt";C8"

• eC1C46C868"065N/45"8N6"4B"C;J65P;G6"GB//151BC5"VGB76068"1C"ZR)+"H;J65P;G6"#55N65"oiDfp";C8"6/56S3606"1C"
4315";CC6\WR"

cB0"JB8N/65"GB868"1C"B4360"/;C2N;265"436"015[5"1CG/N86<"

• eC6\P6G468"460J1C;41BC"BI"436"P0B20;Jt";C8"

• eC6\P6G468"5186"6II6G45"BC"436"BP60;41C2"6C710BCJ6C4R"

6.50.2	Guidance	to	language	users	

• E0;P"G;//5"4B"/1O0;0K"0BN41C65";C8"N56"6\G6P41BC"3;C8/1C2"/B21G"4B"1C460G6P4";C8"3;C8/6"6\G6P41BC5"S36C"
P0;G41G;O/6R	

6.51	Pre-processor	Directives	[NMP]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"3;5"CB"P06>P0BG655B0"8106G41765R"
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6.52	Suppression	of	Language-defined	Run-time	Checking	[MXB]	

?315"7N/C60;O1/14K"15"CB4";PP/1G;O/6"4B"MK43BC"O6G;N56"MK43BC"8B65"CB4"3;76";"J6G3;C15J"IB0"5NPP06551C2"0NC>
41J6"600B0"G36G[1C2R"?36"BC/K"5NPP06551BC";7;1/;O/6"15"436"5NPP06551BC"BI"0NC>41J6"S;0C1C25"N51C2"436"GBJJ;C8"
/1C6"- E"BP41BC"S31G3"5NPP065565"436"P01C41C2"BI"S;0C1C25"ON4"8B65"CB4";II6G4"436"6\6GN41BC"BI"436"P0B20;JR""

6.53	Provision	of	Inherently	Unsafe	Operations	[SKL]	

6.53.1	Applicability	to	language	

MK43BC"3;5"760K"I6S"BP60;41BC5"43;4";06"1C3606C4/K"NC5;I6R"cB0"6\;JP/6U"43606"15"CB"S;K"4B"5NPP0655"600B0"
G36G[1C2"B0"OBNC85"G36G[1C2R"hBS6760"43606";06"4SB"BP60;41BC5"P0B71868"1C"MK43BC"43;4";06"1C3606C4/K"NC5;I6"1C"
;CK"/;C2N;26<"

• #C460I;G65"4B"JB8N/65"GB868"1C"B4360"/;C2N;265"51CG6"436K"GBN/8"6;51/K"71B/;46"436"56GN014K"BI"436"G;//1C2"BI"
6JO68868"MK43BC"GB86t";C8"

• e56"BI"436"exec ";C8"eval "8KC;J1G"6\6GN41BC"INCG41BC5"V566"?HJi (o9&2$).2""9B")&[%,(<+,%(2&,(7%"/B

$+,)/9)&:(<+,%(`hggbWR"

6.53.2		Guidance	to	language	users	

• e56"BC/K"40N5468"JB8N/65t";C8"

• .7B18"436"N56"BI"436"exec ";C8"eval "INCG41BC5R"

6.54	Obscure	Language	Features	[BRS]	

6.54.1	Applicability	of	language		

MK43BC"3;5"5BJ6"BO5GN06"/;C2N;26"I6;4N065";5"865G01O68"O6/BS<"

cNCG41BC5";06"86I1C68"S36C"6\6GN468<"

a = 1  
while a < 3:  
    if a == 1:  
        def f():  
            print("a must equal 1")  
    else:  
        def f():  
            print("a must not equal 1")  
    f()  
    a += 1  

?36"INCG41BC"f "15"86I1C68";C8"0686I1C68"4B"065N/4"1C"436"BN4PN4"O6/BS<"

a must equal 1  
a must not equal 1  
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."INCG41BC^5"7;01;O/65";06"86460J1C68"4B"O6"/BG;/"B0"2/BO;/"N51C2"54;41G";C;/K515<"1I";"INCG41BC"BC/K"06I606CG65";"
7;01;O/6";C8"C6760";5512C5";"7;/N6"4B"14"436C"14"15";55NJ68"4B"O6"2/BO;/"B4360S156"14"15";55NJ68"4B"O6"/BG;/";C8"15"
;8868"4B"436"INCG41BC^5"C;J65P;G6R"?315"15"GB76068"1C"5BJ6"864;1/"1C"ZR)) "#C141;/1_;41BC"BI"Q;01;O/65"of.QpR""

."INCG41BC^5"86I;N/4";02NJ6C45";06";5512C68"S36C";"INCG41BC"15",%/)&%,U"CB4"S36C"14"15"%N%.-'%,<"

def f(a=1, b=[]):  
    print(a, b)  
    a += 1  
    b.append("x")  
f()  
f()  
f()  

?36"BN4PN4"I0BJ";OB76"15"4KP1G;//K"6\P6G468"4B"O6<"

1 []  
1 []  
1 []  

iN4"1C546;8"14"P01C45<"

1 []  
1 ['x']  
1 ['x', 'x']  

?315"15"O6G;N56"C614360"a"CB0"b ;06"06;5512C68"S36C"f "15".2""%,"S143"&+";02NJ6C45"O6G;N56"436K"S606";5512C68"

7;/N65"S36C"436"INCG41BC"S;5",%/)&%,R"?36"/BG;/"7;01;O/6"a"06I606CG65";C"1JJN4;O/6"BOT6G4"V;C"1C46260W"5B";"C6S"

BOT6G4"15"G06;468"S36C"436"a += 1 "54;46J6C4"15"G06;468";C8"436"86I;N/4"7;/N6"IB0"436"a";02NJ6C4"06J;1C5"
NCG3;C268R"?36"JN4;O/6"/154"BOT6G4"b"15"NP8;468"1C"P/;G6";C8"43N5"a20BS5b"S143"6;G3"C6S"G;//R""

?36"+="%P60;4B0"8B65"CB4"SB0[";5"J1234"O6"6\P6G468"IB0"JN4;O/6"BOT6G45<"

x = 1  
x += 1  
print(x) #=> 2 (Works as expected)  

iN4"S36C"S6"P60IB0J"4315"S143";"JN4;O/6"BOT6G4<"

x = [1, 2, 3]  
y = x  
print(id(x), id(y))#=> 38879880 38879880  
x += [4]  
print(id(x), id(y))#= > 38879880 38879880  
x = x + [5]  
print(id(x), id(y))#=> 48683400 38879880  
print(x,y)#=> [1, 2, 3, 4, 5] [1, 2, 3, 4]  

Stephen Michell! 2017-4-9 6:33 PM
Deleted: ZR)9"#C141;/1_;41BC"BI"Q;01;O/65"of.Qp

Santiago Urueña! 2015-5-26 1:49 PM
Deleted: ' R)9

Santiago Urueña! 2015-5-26 10:42 AM
Formatted:  Spanish

Santiago Urueña! 2015-5-26 10:42 AM
Formatted:  French



	

40	 !"#$%&#'(")* +, "- ".//"012345"06560768"
"

Santiago Urueña! 2015-5-26 1:38 PM
Deleted: 9

?36"+="BP60;4B0"G3;C265"x"1C"P/;G6"S31/6"436"x = x + [5] "G06;465";"C6S"/154"BOT6G4"S31G3U";5"436"6\;JP/6"

;OB76"53BS5U"15"CB4"436"5;J6"/154"BOT6G4"43;4"y"541//"06I606CG65R"?315"15"MK43BC^5"CB0J;/"3;C8/1C2"IB0";//"

;5512CJ6C45"V1JJN4;O/6"B0"JN4;O/6W"- "G06;46";"C6S"BOT6G4";C8";5512C"4B"14"436"7;/N6"G06;468"OK"67;/N;41C2"436"
6\P06551BC"BC"436"01234"3;C8"5186"V@h$W<"

x = 1  
print(id(x)) #=> 506081728  
x = x + 1  
print(id(x)) #=> 506081760  

']N;/14K"VB0"6]N17;/6CG6W"06I605"4B"4SB"B0"JB06"BOT6G45"3;71C2"436"5;J6"7;/N6R""#4"15"465468"N51C2"436"=="BP60;4B0"

S31G3"G;C"43BN234"BI";5"436"n15"6]N;/"4B"4654^R"%C"436"B4360"3;C8U"4SB"B0"JB06"&2$%="1C"MK43BC";06"GBC5186068"
186C41G;/"BC/K"1I"436K"06I606CG6"436"5;J6"BOT6G4"V1C"S31G3"G;56"436K"SBN/8U"BI"GBN056U"O6"6]N17;/6C4"4BBWR"cB0"
6\;JP/6<"

a = [0,1]  
b = a  
c = [0,1]  
a is b, b is c, a == c #=> (True, False, True)  

a ;C8"b";06"OB43"C;J65"43;4"06I606CG6"436"5;J6"BOT6G45"S31/6"c"06I606CG65";"81II606C4"BOT6G4"S31G3"3;5"436"

5;J6" F2"-%";5"OB43"a";C8"bR"

MK43BC"P0B71865"ON1/4>1C"G/;5565"IB0"P6051541C2"BOT6G45"4B"6\460C;/"54B0;26"IB0"0640167;/"/;460R"?36"GBJP/646"BOT6G4U"
)&."-,)&:()'=($%';+,=U"15"5601;/1_68"4B";"I1/6"VB0":ig$W";C8"06>1C54;C41;468";4";"/;460"41J6"OK";CK"P0B20;J"S31G3"3;5"
;GG655"4B"43;4"I1/6&:ig$R"?315"3;5"436"PB46C41;/"IB0"1C40B8NG1C2"0B2N6"/B21G"1C"436"IB0J"BI"BOT6G4"J643B85"S1431C";"
5NO5414N468"I1/6"B0":ig$R"

MK43BC"5NPPB045"P;551C2"P;0;J64605"OK"[6KSB08";5"1C<"

a = myfunc(x = 1, y = "abc")  

?315"G;C"J;[6"436"GB86"JB06"06;8;O/6";C8";//BS5"BC6"4B"5[1P"P;0;J64605R"#4"G;C";/5B"068NG6"600B05"G;N568"OK"
GBCIN51C2"436"B0860"BI"P;0;J64605R"

6.54.2	Guidance	to	language	users	

'C5N06"43;4";"INCG41BC"15"86I1C68"O6IB06";446JP41C2"4B"G;//"14t"i6";S;06"43;4";"INCG41BC"15"86I1C68"8KC;J1G;//K"5B"145"
GBJPB5141BC";C8"BP60;41BC"J;K"7;0K"8N6"4B"7;01;41BC5"1C"436"I/BS"BI"GBC40B/"S1431C"436"86I1C1C2"P0B20;Jt"

• i6";S;06"BI"S36C";"7;01;O/6"15"/BG;/"7605N5"2/BO;/t"

• :B"CB4"N56"JN4;O/6"BOT6G45";5"86I;N/4"7;/N65"IB0";02NJ6C45"1C";"INCG41BC"86I1C141BC"NC/655"KBN";O5B/N46/K"
C668"4B";C8"KBN"NC86054;C8"436"6II6G4t"

• i6";S;06"43;4"S36C"N51C2"436"+="BP60;4B0"BC"JN4;O/6"BOT6G45"436"BP60;41BC"15"8BC6"1C"P/;G6t""

• i6"GB2C1_;C4"43;4";5512CJ6C45"4B"BOT6G45U"JN4;O/6";C8"1JJN4;O/6U";/S;K5"G06;46";"C6S"BOT6G4t""

• eC86054;C8"436"81II606CG6"O64S66C"6]N17;/6CG6";C8"6]N;/14K";C8"GB86";GGB081C2/Kt";C8"

• 'C5N06"43;4"436"I1/6"P;43"N568"4B"/BG;46";"P60515468"I1/6"B0":ig$"15"GB006G4";C8"&%F%*"1C2654"BOT6G45"I0BJ"
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;C"NC40N5468"5BN0G6R"

6.55	Unspecified	Behaviour	[BQF]	

6.55.1	Applicability	of	language		

eC86054;C81C2"3BS"MK43BC"J;C;265"186C414165"O6GBJ65"/655"G/6;0"S36C";"5G01P4"15"0NC"N51C2"1C462605"VB0"53B04"
5401C25W<"

a=1 
b=a 
c=1  
a is b, b is c, a == c #=> (True, True, True)  

#C"436"6\;JP/6";OB76"c 06I606CG65"436"5;J6"BOT6G4";5"a";C8"b 676C"43BN23"c"S;5"C6760";5512C68"4B"614360"a"B0"

bR"?315"15";"CN;CG6"BI"3BS"MK43BC"15"BP41J1_68"4B"G;G36"53B04"5401C25";C8"5J;//"1C462605R"%4360"43;C"1C";"4654"IB0"

186C414K";5";OB76U"4315"CN;CG6"3;5"CB"6II6G4"BC"436"/B21G"BI"436"P0B20;J"VIB0"6\;JP/6U"G3;C21C2"436"7;/N6"BI"c"4B")"
S1//"CB4";II6G4"a"B0"bWR"@6I60";/5B"4B"AR"f;C2N;26"GBCG6P45R"

E36C"P6051541C2"BOT6G45"N51C2"P1G[/1C2U"1I";C"6\G6P41BC"15"0;1568"436C";C"NC5P6G1I168"CNJO60"BI"OK465"J;K"3;76"
;/06;8K"O66C"S01446C"4B"436"I1/6R""

6.55.2	Guidance	to	language	users	

• :B"CB4"06/K"BC"436"GBC46C4"BI"600B0"J655;265"- "N56"6\G6P41BC"BOT6G45"1C546;8t""

• E36C"P6051541C2"BOT6G4"N51C2"P1G[/1C2"N56"6\G6P41BC"3;C8/1C2"4B"G/6;CNP"P;041;//K"S01446C"I1/65t";C8""

• :B"CB4"86P6C8"BC"436"S;K"MK43BC"J;K"B0"J;K"CB4"BP41J1_6"BOT6G4"06I606CG65"IB0"5J;//"1C46260";C8"5401C2"
BOT6G45"O6G;N56"14"J;K"7;0K"IB0"6C710BCJ6C45"B0"676C"IB0"06/6;565"1C"436"5;J6"6C710BCJ6C4R"

6.56	Undefined	Behaviour	[EWF]	

6.56.1	Applicability	to	language	

MK43BC"3;5"NC86I1C68"O63;71BN0"1C"436"IB//BS1C2"1C54;CG65<"

• (;G31C2"BI"1JJN4;O/6"BOT6G45"G;C"065N/4"1C"VB0"CB4"065N/4"1CW";"51C2/6"BOT6G4"O61C2"06I606CG68"OK"4SB"B0"
JB06"7;01;O/65R"(BJP;01C2"436"7;01;O/65"IB0"6]N17;/6CG6"V43;4"15U"if a == b W"S1//";/S;K5"K16/8";"True "

ON4"G36G[1C2"IB0"6]N;/14K"VN51C2"436"is "ON1/4>1CW"J;KU"B0"J;K"CB4U"86P6C86C4"BC"436"1JP/6J6C4;41BC<"
a = 1  
b = 2 - 1 
print(a == b, a is b) #=> (True, ?)  

• ?36"56]N6CG6"BI"[6K5"1C";"81G41BC;0K"15"NC86I1C68"O6G;N56"436"3;531C2"INCG41BC"N568"4B"1C86\"436"[6K5"15"
NC5P6G1I168"43606IB06"81II606C4"1JP/6J6C4;41BC5";06"/1[6/K"4B"K16/8"81II606C4"56]N6CG65R"

• ?36"Future "G/;55"6CG;P5N/;465"436";5KCG30BCBN5"6\6GN41BC"BI";"G;//;O/6R"?36"O63;71BN0"15"NC86I1C68"1I"
436"add_done_callback(fn) "J643B8"VS31G3";44;G365"436"G;//;O/6"fn "4B"436"IN4N06W"0;1565";"

BaseException "5NOG/;55R"

• gB81IK1C2"436"81G41BC;0K"064N0C68"OK"436"vars "ON1/4>1C"3;5"NC86I1C68"6II6G45"S36C"N568"4B"06401676"436"
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81G41BC;0K"V43;4"15U"436"C;J65P;G6W"IB0";C"BOT6G4R"

• cB0J"I668"G3;0;G4605"N568"IB0"1C86C4;41BC"3;76";C"NC86I1C68"6II6G4"BC"436"G3;0;G460"GBNC4"N568"4B"
86460J1C6"436"5GBP6"BI";"O/BG[R"

• ?36"catch_warnings "INCG41BC"1C"436"GBC46\4"J;C;260"G;C"O6"N568"4B"46JPB0;01/K"5NPP0655"S;0C1C2"

J655;265"ON4"14"G;C"BC/K"O6"2N;0;C4668"1C";"51C2/6>4306;868";PP/1G;41BC"B4360S156U"S36C"4SB"B0"JB06"
4306;85";06";G4176U"436"O63;71BN0"15"NC86I1C68R"

• E36C"5B041C2";"/154"N51C2"436"sort() "J643B8U";446JP41C2"4B"1C5P6G4"B0"JN4;46"436"GBC46C4"BI"436"/154"S1//"

065N/4"1C"NC86I1C68"O63;71BN0R"

• ?36"B0860"BI"5B04"BI";"/154"BI"5645U"N51C2"list.sort() U""15"NC86I1C68";5"15"436"N56"BI"436"INCG41BC"N568"BC"
;"/154"BI"5645"43;4"86P6C8"BC"4B4;/"B08601C2"5NG3";5"min(), max(), ;C8"sorted() R"

• eC86I1C68"O63;71BN0"S1//"BGGN0"1I";"4306;8"6\145"O6IB06"436"J;1C"P0BG68N06"I0BJ"S31G3"14"S;5"""G;//68"
1456/I"6\145R"

6.56.2	Guidance	to	language	users	

• eC86054;C8"436"81II606CG6"O64S66C"46541C2"IB0"6]N17;/6CG6"VIB0"6\;JP/6U"==W";C8"6]N;/14K"VIB0"6\;JP/6U"
is W";C8"C6760"86P6C8"BC"BOT6G4"186C414K"46545"4B"P;55"B0"I;1/"S36C"436"7;01;O/65"06I606CG6"1JJN4;O/6"

BOT6G45t"

• :B"CB4"86P6C8"BC"436"56]N6CG6"BI"[6K5"1C";"81G41BC;0K"4B"O6"GBC51546C4";G0B55"1JP/6J6C4;41BC5R"

• E36C"/;NCG31C2"P;0;//6/"4;5[5"8BC^4"0;156";"BaseException "5NOG/;55"1C";"G;//;O/6"1C"436"Future "G/;55t"

• H6760"JB81IK"436"81G41BC;0K"BOT6G4"064N0C68"OK";"vars "G;//t"

• H6760"N56"IB0J"I668"G3;0;G4605"IB0"1C86C4;41BCt"

• (BC51860"N51C2"436"id "INCG41BC"4B"4654"IB0"BOT6G4"6]N;/14Kt"

• :B"CB4"40K"4B"N56"436"catch_warnings "INCG41BC"4B"5NPP0655"S;0C1C2"J655;265"S36C"N51C2"JB06"43;C"

BC6"4306;8t";C8"

• H6760"1C5P6G4"B0"G3;C26"436"GBC46C4"BI";"/154"S36C"5B041C2";"/154"N51C2"436"sort() "J643B8R"

6.57	Implementation–defined	Behaviour	[FAB]	

6.57.1	Applicability	to	language	

MK43BC"3;5"1JP/6J6C4;41BC>86I1C68"O63;71BN0"1C"436"IB//BS1C2"1C54;CG65<"

• g1\1C2"4;O5";C8"5P;G65"4B"1C86C4"15"86I1C68"81II606C4/K"IB0"eH#d";C8"CBC>eH#d"P/;4IB0J5t"

• iK46"B0860"V/144/6"6C81;C"B0"O12"6C81;CW"7;0165"OK"P/;4IB0Jt"

• '\14"064N0C"GB865";06"3;C8/68"81II606C4/K"OK"81II606C4"BP60;41C2"5K546J5t"

• ?36"G3;0;G4601541G5U"5NG3";5"436"J;\1JNJ"CNJO60"BI"86G1J;/"812145"43;4"G;C"O6"06P0656C468U"7;0K"OK"
P/;4IB0Jt"

• ?36"I1/6C;J6"6CGB81C2"N568"4B"40;C5/;46"eC1GB86"C;J65"1C4B"436"P/;4IB0J^5"I1/6C;J65"7;0165"OK"P/;4IB0Jt"
;C8"

• MK43BC"5NPPB045"1C462605"S3B56"51_6"15"/1J1468"BC/K"OK"436"J6JB0K";7;1/;O/6R"'\46C5176";0143J641G"N51C2"
1C462605"/;0260"43;C"436"/;02654"1C46260"5NPPB0468"1C"436"/;C2N;26"N568"4B"1JP/6J6C4"MK43BC"S1//"8620;86"
P60IB0J;CG6"5B"14"J;K"O6"N56IN/"4B"[CBS"436"1C46260"51_6"BI"436"1JP/6J6C4;41BCR"
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6.57.2	Guidance	to	language	users	

• ./S;K5"N56"614360"5P;G65"B0"4;O5"VON4"CB4"OB43W"IB0"1C86C4;41BC5t"

• (BC51860"N51C2"436">44"GBJJ;C8"/1C6"BP41BC"4B"0;156";C"#C86C4;41BC'00B0t"

• (BC51860"N51C2";"46\4"6814B0"4B"I1C8";C8"J;[6"GBC51546C4U"436"N56"BI"4;O5";C8"5P;G65"IB0"1C86C4;41BCt"

• '14360";7B18"/B21G"43;4"86P6C85"BC"OK46"B0860"B0"N56"436"sys.byteorder "7;01;O/6";C8"S0146"436"/B21G"4B"
;GGBNC4"IB0"OK46"B0860"86P6C86C4"BC"145"7;/N6"Vllittle l"B0"'big lWR"

• e56"_60B"V436"86I;N/4"6\14"GB86"IB0"MK43BCW"IB0"5NGG655IN/"6\6GN41BC";C8"GBC51860";881C2"/B21G"4B"7;0K"436"
6\14"GB86";GGB081C2"4B"436"P/;4IB0J";5"BO4;1C68"I0BJ"sys.platform "V5NG3";5U"lwin32 lU"ldarwin lU"B0"

B4360WR"

• #C4600B2;46"436"sys.float.info "5K546J"7;01;O/6"4B"BO4;1C"P/;4IB0J"5P6G1I1G";4401ON465";C8"GB86"

;GGB081C2"4B"43B56"GBC540;1C45R"

• (;//"436"sys.getfilesystemcoding() INCG41BC"4B"064N0C"436"C;J6"BI"436"6CGB81C2"5K546J"N568R"

• E36C"3123"P60IB0J;CG6"15"86P6C86C4"BC"[CBS1C2"436"0;C26"BI"1C46260"CNJO605"43;4"G;C"O6"N568"S143BN4"
8620;81C2"P60IB0J;CG6"N56"436"sys.int_info struct "56]N6CG6"4B"BO4;1C"436"CNJO60"BI"O145"P60"
81214"Vbits_per_digit W";C8"436"CNJO60"BI"OK465"N568"4B"06P0656C4";"81214"Vsizeof_digit WR"

6.58	Deprecated	Language	Features	[MEM]	

6.58.1	Applicability	to	language	

?36"IB//BS1C2"I6;4N065"S606"86P06G;468"1C"436"/;4654"V;5"BI"4315"S0141C2W"76051BC"BI"' "9R+R"?3656";06"8BGNJ6C468";4"
344P<&&8BG5RPK43BCRB02&06/6;56&9R+R9&S3;45C6S&9R+R34J/<"

• ?36"5401C2RJ;[640;C5VW"INCG41BC"15"86P06G;468";C8"15"06P/;G68"OK"C6S"54;41G"J643B85U"OK465RJ;[640;C5VW"
;C8"OK46;00;KRJ;[640;C5VWR"?315"G3;C26"5B/765"436"GBCIN51BC";0BNC8"S31G3"4KP65"S606"5NPPB0468"OK"436"
5401C2"JB8N/6R"HBSU"540U"OK465U";C8"OK46;00;K"6;G3"3;76"43610"BSC"J;[640;C5";C8"40;C5/;46"J643B85"S143"
1C460J681;46"40;C5/;41BC"4;O/65"BI"436";PP0BP01;46"4KP6R"

• ?36"5KC4;\"BI"436"S143"54;46J6C4"CBS";//BS5"JN/41P/6"GBC46\4"J;C;2605"1C";"51C2/6"54;46J6C4<"

with open('mylog.txt') as infile, open('a.out', 'w') as outfile:  
    for line in infile:  
         if '<critical>' in line:  
             outfile.write (line)  

• E143"436"C6S"5KC4;\U"436"contextlib.nested()  INCG41BC"15"CB"/BC260"C66868";C8"15"CBS"

86P06G;468R"

• :6P06G;468"PyNumber_Int() R"e56"PyNumber_Long()  1C546;8R"

• .8868";"C6S"PyOS_string_to_double()  INCG41BC"4B"06P/;G6"436"86P06G;468"INCG41BC5"
PyOS_ascii_strtod()  ;C8"PyOS_ascii_atof() R"

• .8868 "PyCapsule ";5";"06P/;G6J6C4"IB0"436"PyCObject ".M#R"?36"P01CG1P;/"81II606CG6"15"43;4"436"C6S"

4KP6"3;5";"S6//"86I1C68"1C460I;G6"IB0"P;551C2"4KP1C2"5;I64K"1CIB0J;41BC";C8";"/655"GBJP/1G;468"512C;4N06"
IB0"G;//1C2";"86540NG4B0R"?36"B/8"4KP6"3;8";"P0BO/6J;41G".M#";C8"15"CBS"86P06G;468R"

Stephen Michell! 2015-6-25 4:46 AM
Deleted: 5

Santiago Urueña! 2015-5-26 12:33 PM
Deleted: E.56

Stephen Michell! 2015-6-25 4:46 AM
Deleted: 6

Santiago Urueña! 2015-5-26 12:34 PM
Deleted: E.57

Stephen Michell! 2015-6-25 4:46 AM
Deleted: 6

Santiago Urueña! 2015-5-26 12:34 PM
Deleted: E.57

Stephen Michell! 2015-9-18 3:55 PM
Comment [7]: MN4"1C"O1O/1B20;P3K";C8"06I606CG6"
O1O/1B20;P3KR"



	

44	 !"#$%&#'(")* +, "- ".//"012345"06560768"
"

Santiago Urueña! 2015-5-26 1:38 PM
Deleted: 9

6.58.2	Guidance	to	language	users	

• E36C"P0;G41G;O/6U"J120;46"MK43BC"P0B20;J5"4B"436"GN006C4"54;C8;08R"

6.59	Concurrency	–	Activation	[CGA]	

6.59.1	Applicability	to	language	

?iE<".C;/K_6"436"54;C8;08"MK43BC"/1O0;0165<"

• t hreading <"@6I606CG6"1JP/6J6C4;41BC"566J5"4B";/S;K5"0;156";C"6\G6P41BC"1I"start() "J643B8"15"CB4"

;O/6"4B"G06;46"436"4306;8U"ON4"15"CB4"8BGNJ6C468"1C"436"5P6G1I1G;41BC";C8"43N5"436"N560"G;CCB4"06/K"BC"
4315R"cN04360JB06U"676C"1I"436"54;C8;08"/1O0;0K"&"%$"G;C"G06;46"436"C6S"4306;8U"14"G;C"816"8N01C2"436"
1C141;/1_;41BC"P3;56"S36C"6\6GN41C2"436"N560^5"GB86R"g643B8"TB1CVW"8B65"CB4"064N0C"1I"436"4306;8"8168"
430BN23";C"NC3;C8/68"6\G6P41BCx"g643B8"is_alive() "4B"G36G["S364360"15"541//"0NCC1C2U";C8"41J6BN45"

IB0"/BG["BOT6G45R"?1J60"BOT6G4"?i."

• multiproc essing <"'\G6P41BC"0;1568"1I"CB4";G417;468x"?i. "

• concurrency.f utu res <"?i. "

6.59.2	Guidance	to	language	users	

?iE "

6.60	Concurrency	–	Directed	termination	[CGT]	

6.60.1	Applicability	to	language	

?iE<".C;/K_6"436"54;C8;08"MK43BC"/1O0;0165<"

• threading <"HB"J6G3;C15J"4B";OB04";CB4360"4306;8U"436"4306;8"3;5"4B"460J1C;46"1456/IR"./16C"4306;85"

G;CCB4"O6"460J1C;468"CB0"TB1C68R"

• multiprocessing <"?i. "

• concurrency.futures <"?i. "

"

6.60.2	Guidance	to	language	users	

?iE <"

6.61	Concurrent	Data	Access	[CGX]		

6.61.1	Applicability	to	language	

?iE<".C;/K_6"436"54;C8;08"MK43BC"/1O0;0165<"

• threading <":1II606C4"J6G3;C15J5"?i.<<"fBG[U"@fBG["V06GN05176"/BG[WU"$6J;P3B06U"(BC8141BCU"'76C4U"

i;00160R"e56"nS143"54;46J6C4^"S143"/BG[5"
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• multiprocessing <"?i. "

• concurrency.futures <"?i. "

"

6.61.2	Guidance	to	language	users	

?iE "

• threading <"e56"nS143"54;46J6C4^"S143"/BG[5"

• multiprocessing <"?i. "

• concurrency.futures <"?i. "

"

6.62	Concurrency	–	Premature	Termination	[CGS]	

6.62.1	Applicability	to	language	

?iE<".C;/K_6"436"54;C8;08"MK43BC"/1O0;0165<"

• threading <"?i. "

• multiprocessing <"?i. "

• concurrency.futures <"?i. "

"

6.62.2	Guidance	to	language	users	

?iE "

6.63	Protocol	Lock	Errors	[CGM]	

6.63.1	Applicability	to	language	

?iE<".C;/K_6"436"54;C8;08"MK43BC"/1O0;0165<"

• threading <"e56"nS143"54;46J6C4^"S143"/BG[5""

• multiprocessing <"?i. "

• concurrency.futures <"?i. "

"

6.63.2	Guidance	to	language	users	

?iE ""

• threading <"?i." "

• multiprocessing <"?i. "
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• concurrency.futures <"?i. "

6.64	Reliance	on	External	Format	String		[SHL]		
6.64.1	Applicability	to	language	

?i: "

6.64.2	Guidance	to	language	users	

?i: "

"

7.	Language	specific	vulnerabilities	for	Python	

"

8.	Implications	for	standardization	or	future	revision	

cN4N06"54;C8;081_;41BC"6IIB045"53BN/8"GBC51860"436"IB//BS1C2"146J5"4B";880655"7N/C60;O1/14K"155N65"186C41I168"6;0/160"
1C"4315"?6G3C1G;/"@6PB04R"

?315"15";"8NJJK"G14;41BC"S143"436"EB08"O1O/1B20;P3K"I6;4N06"o)p"U";C8"436"IB//BS1C2"BC6"N51C2"OBB[J;05"o+pR"

"
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