
  



 

ȱȭȲ ĊDȅǱ cȴǶǕǯŹ 
 cȴǶǕǯŹ NL dLDL QeǯƠı 

 
 

http://www.ilola.ir/
http://www.py4e.ir/


ϟЮϝГв ϥЂϽлТ 
 

ǻǴƸǩǴƛʉ ǻǵƭƼƥ ƼƟ ............................................................................ ȈȌ 

 ǯǊǤȈ ............................................................................................. ȈȎ 

ǤƼǚǴ Ǿ ǻǴƸǩǴʊ ............................................................................... ȈȎ 

 ˥ǉƛ ƛƼȮƜƟʋǻǴƜǸƼƟ ƸǿǸʋǂʊ ʋɚƟ ƷƜʌƼʋƍƸ .............................................. ȈȎ 

Ǩ˥ƵʌɚǸƛ Ǿ ƤʌǺƾ .......................................................................... ȈȐ 

ƻƜǵǚǴźʉ ƤƶǁȣǴƜɌ ƻƛƾǤƛʌƼƥǿ ........................................................... ȉȈ 

ǻǴƜǸƼƟ ɊƻƷǿǸʋǂʊ ......................................................................... ȉȋ 

ǻǱǵƭ Ǿ ƣƜǵǱɌƜǼ .......................................................................... ȉȌ 

ƜȢ ƜƟ ƤƠƲǉʋǶǿƦ .......................................................................... ȉȎ 

ƜȣǴƜɌ Ǿ ƼǂǥǴ :ƣƜƱ˥ǒǉƛʋƼǱ .......................................................... Ȋȑ 

 ǷƦǅǿǸʋǻǴƜǸƼƟ ɋ ......................................................................... Ȋȋ 

Ȯ ǻǴƜǸƼƟʌƤǂ .............................................................................. ȊȌ 

 ƎƛƾƭƛʋǻǴƜǸƼƟ ɋ .......................................................................... Ȋȏ 

ǱɍǆǴ ǻȮʊ Ȣ Ƥǁƛ ǷɍǵǴʌƟ ǄʌƜʋƍƸ ................................................. ȋȑ 

ǂǴʌ ƼʋəƷƜʌƼʉ ............................................................................. ȋȊ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................... ȋȋ 

ƼǵƥʋǷƜǼ ..................................................................................... ȋȎ 

 ǯǊǤȉ ............................................................................................. ȋȐ 



ǞƦǴʌə Ǿ ƣƛƻƜƠǙ ƇƜǼƼǺƻƛƾƜǼ ................................................................ ȋȐ 

ƷƜǩǴʋǶƏ ǗƛǿǸƛ Ǿ ƼƜǼ ...................................................................... ȋȐ 

ǞƦǴʌƜǼƼ ..................................................................................... ȌȈ 

ƛƼƟ ǲƜǸ ƝƜƶƦǸƛʉ ƦǴǞʌǱɌ ƣƜǵǱɌ Ǿ ƼʌƸʉ ............................................. Ȍȉ 

ǺƻƛƾəƜǼ ...................................................................................... Ȍȋ 

ƜǼƼɚǱǵǙ Ǿ ƸǸǿǱǵǙ ........................................................................ ȌȌ 

ƜƠǙ Ǿ ƣƻƜƠǙƣƻǻǴƜǸƼƟ ƻƷ ƜǼǿǸʋǂʊ .................................................. Ȍȍ 

ƥƼƥʌǱǵǙ ƞʌƣƜƜǼ ......................................................................... ȌȎ 

Ȣ ƼɚǱǵǙʌǻǸƜǵ .............................................................................. ȌȐ 

ǱǵǙʌǾƻ ƣƜʉ ǻƦǅƻ ....................................................................... ȍȑ 

ƷǾƻǾ ƤǁƛǿƵƻƷʉ ƼƟƻƜɌ ƽƛ .............................................................. ȍȈ 

 ƤǹǴƜɌʋǾƻ ƼǖǸ Ɯʉ ǻǴƜǸƼƟ ............................................................... ȍȊ 

ǲƜǸ ƝƜƶƦǸƛƜǼʉ ǸƸǸƜǴ ƼǑƜƵ ǻƟʊ ...................................................... ȍȌ 

ƷʋƛƷƽ ǮƜɍǅƛ / ǶƷƼɌ ɗƜƠʊʋ ............................................................ ȍȎ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................... ȍȐ 

ƼǵƥʋǷƜǼ .................................................................................... ȎȈ 

 ǯǊǤȊ ............................................................................................ ȎȊ 

ƛƼƭƛʉ ǏǾƼǆǴ ................................................................................ ȎȊ 

ǰǿƟʊ ƣƻƜƠǙ ǾƜǼʉ ǰǿƟʊ ................................................................. ȎȊ 

ƜǼƼɚǱǵǙʉ ǩǒǹǴʊ ........................................................................ ȎȌ 

ƛƼƭƛʉ ǑƼǅʊ .............................................................................. Ȏȍ 



ƛƼƭƛʉ ǿǸƜƩʉ ............................................................................... Ȏȏ 

ǏƼǅƜǼʉ ƮǸƽʌƻƛǾƼ ....................................................................... ȎȐ 

ǏƼǅƜǼʉ ǿƥ ƻƷ ǿƥ......................................................................... ȏȉ 

 ƽƛ ǺƷƜǥƦǁƛtry  Ǿexcept ƛƼƟʉ ƜǼƜǹƪƦǁƛ ............................................. ȏȋ 

ǴʌǁƻƼƟ ƻƷ ƼƠǸƜʊ ƣƻƜƠǙƜǼʉ ǩǒǹǴʊ .................................................. ȏȎ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................... ȏȐ 

ƼǵƥʋǷƜǼ ..................................................................................... ȐȈ 

 ǯǊǤȋ ............................................................................................. ȐȊ 

ǘƟƛǿƥ ............................................................................................. ȐȊ 

ǘƟƛǿƥ ƻƜǎƱƛ ................................................................................ ȐȊ 

ƻƜɌǿƥ ǘƟƛǿƥʉ ǺƸǅ ......................................................................... Ȑȋ 

ǘƟƜƥƜǼʉ ƸƠƥʋǗǿǸ ǯ ....................................................................... ȐȌ 

ǤƷƜǊƥ ƷƛƸǙƛʊ ............................................................................. Ȑȍ 

ƻ ǘƟƛǿƥʋǍƜʊ ............................................................................... Ȑȏ 

 ǶƷƼɌ ǻǤƜǍƛʋǘƟƜƥ ɋ..................................................................... ȐȐ 

ƼǚƥʋǶƏ ƽƛ ǺƷƜǥƦǁƛ Ǿ ǘƟƜƥ ǣ .......................................................... Ȉȑȉ 

ƼƭʋƛƼƭƛ ǶƜ ............................................................................... ȈȑȊ 

ǿəƻƏ Ǿ ƜǼƼƦǴƛƻƜȢʋƤǹǵƜǼ ............................................................... Ȉȑȋ 

ƦǸ ǘƟƛǿƥʌǻƮƟ ǘƟƛǿƥ Ǿ ǺƷʊƦǸʌǻƮ ........................................................ Ȉȑȍ 

Ǵ ǺƷƜǥƦǁƛ ǘƟƛǿƥ ƽƛ ƛƼȮʊǹɌʌƍǳ ........................................................ Ȉȑȏ 

ǮƜɍǅƛƛƷƽʊʋ .............................................................................. ȈȑȐ 



ǯǊǤ ǮƜəɀƛǾ ............................................................................. ȈȈȑ 

ƼǵƥʋǷƜǼ .................................................................................. ȈȈȉ 

 ǯǊǤȌ .......................................................................................... ȈȈȌ 

ƻƛƼɍƥ .......................................................................................... ȈȈȌ 

ǻƟǸƜǁƻ ƽǾƻʊ ǞƦǴʌƜǼƼ .................................................................. ȈȈȌ 

 Ǻƻƛƾəwhile .............................................................................. ȈȈȍ 

ǻǩǱƱƜǼʉ ƟʊƜǽǸʋƤ ...................................................................... ȈȈȎ 

ǻǩǱƱƜǼʉ ƟʊƜǽǸʋ Ǿ Ƥbreak ......................................................... ȈȈȏ 

ƜȢʋ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƻƛƼɍƥ ǻƟ ǶƷƛƷ ǶƜcontinue ..................................... Ȉȉȑ 

ƼǚƥʋǻǩǱƱ ǣ ƜƟ ƜǼfor .................................................................. ȈȉȈ 

ǿɚǰƛʉ ǻǩǱƱ .............................................................................. ȈȉȊ 

ǻǩǱƱƜǼʊʋ Ǵ ǻɌʊǴ ǘǵƭ Ǿ ƸǸƻƜǵǅʊƸǹǸƽ ............................................ ȈȉȊ 

ƛƼƟ ǻǩǱƱʉ ʋǴ ǷƦǤƜƟ ƻƛƸǩʌǆʌǵɌ Ǿ ǻǹʌǻǹ ............................................. ȈȉȌ 

ǮƜɍǅƛƛƷƽʊʋ.............................................................................. ȈȉȎ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. Ȉȉȏ 

ƼǵƥʋǷƜǼ .................................................................................. ȈȉȐ 

 ǯǊǤȍ .......................................................................................... ȈȊȈ 

ǻƦǅƻƜǼ........................................................................................ ȈȊȈ 

Ȯ ǻƦǅƻʌƍƤǂ ........................................................................... ȈȊȈ 

ƻƷʋ ǮǿǑ ƤǤƜʋ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǻƦǅƻ ɋlen ......................................... ȈȊȉ 

ȢʌƜǵʋ ƜƟ ǻƦǅƻ ƻƷ ǄʋǻǩǱƱ ɋ ........................................................ ȈȊȊ 



ȬƜǨƜǼʊʋ ǻƦǅƻ ƽƛ ........................................................................ ȈȊȋ 

ǻƦǅƻǞƥ ǯƟƜǨ ƜǼʌʌǸ ƼʌƸǹƦǂ ............................................................ ȈȊȍ 

ǻǩǱƱǸƽʊ ǃƻƜǵǅ Ǿ ..................................................................... ȈȊȍ 

 ƼɚǱǵǙin ................................................................................. ȈȊȎ 

ƜǩǴʋǻƦǅƻ ǻǂ ............................................................................. ȈȊȎ 

ƜǼƸƦǴʉ ) ǻƦǅƻstring( ................................................................ ȈȊȏ 

ƾƮƥʋǱƲƥ ǻʌ ƿƻƜȢ) ǯǻƦǅƻ (ǶƷƼɌƜǼ ................................................. Ȉȋȉ 

 ƼɚǱǵǙformat ƛƻƏ / ƞǰƜǨ /ʋǄ ..................................................... ȈȋȊ 

ǮƜɍǅƛƛƷƽʊʋ .............................................................................. ȈȋȌ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. Ȉȋȍ 

ƼǵƥʋǷƜǼ ................................................................................... ȈȋȐ 

 ǯǊǤȎ ........................................................................................... ȈȌȈ 

ƜǤʋǯƜǼ ........................................................................................ ȈȌȈ 

ƻƜəƸǸƜǴʉ ................................................................................. ȈȌȈ 

ƜǤ ǶƷƼɌ ƽƜƟʋǯƜǼ ......................................................................... ȈȌȉ 

ƜǤʋǯƜǼʉ ǹƦǴʊ ǏǿǒƵ Ǿ .............................................................. ȈȌȋ 

ƜǤ ǶƸǸƛǿƵʋǯƜǼ .......................................................................... ȈȌȍ 

 ƻƷ ǿƮƦǂƭʋƜǤ ɋʋǯ ................................................................... ȈȌȏ 

ƜǤ ǲƜǸ ƝƜƶƦǸƛʋƻƜȣǂƟ ƼƟƻƜɌ ǻƟ ƛƻ ǯʋƸ ............................................... Ȉȍȉ 

 ƽƛ ǺƷƜǥƦǁƛtry  Ǿexcept  Ǿopen .................................................. ȈȍȊ 

ƜǤ ǷƦǅǿǸʋǯƜǼ ........................................................................... ȈȍȌ 



ǮƜɍǅƛƛƷƽʊʋ.............................................................................. ȈȍȎ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. Ȉȍȏ 

ƼǵƥʋǷƜǼ .................................................................................. ȈȍȐ 

 ǯǊǤȏ .......................................................................................... ȈȎȊ 

ǰʌƤǂƜǼ ...................................................................................... ȈȎȊ 

ǰʌ Ƥǂʋǰƛǿƥ ɋʊ Ƥǁƛ ................................................................ ȈȎȊ 

ǰʌƤǂƜǼʉ ǞƥʌʌƺȢƼʋƸǸƼ ................................................................ ȈȎȋ 

Ȣʌ ƻƷ ǷƦǤƻ Ǆʋǰ ɋʌƤǂ ............................................................. ȈȎȌ 

ǱǵǙʌƣƜƜǼʉ ǰʌƤǂ ..................................................................... ȈȎȍ 

ȬƜǨǰ ǶƷƽʌ˥ǁƛ ƼɚǱǵǙ) Ƥǂʋ(ǀ ................................................... ȈȎȎ 

ƜǼƸƦǴʉ ǰʌƤǂ .......................................................................... ȈȎȏ 

ƼǉƜǹǙ ǶƷƼɌ ɊƜȢ ...................................................................... ȈȎȐ 

ǰʌƤǂǘƟƛǿƥ Ǿ ƜǼ ........................................................................ Ȉȏȑ 

ǰʌǻƦǅƻ Ǿ ƤǂƜǼ ........................................................................ Ȉȏȉ 

ƾƮƥʋǱƲƥ Ǿ ǻʌǏǿǒƵ ǯ ................................................................. Ȉȏȋ 

ƤɍƮƟƏƷƜǩǴ Ǿ ƜǼʋƼ ..................................................................... ȈȏȌ 

 ƻƜǚƦǂǴ ǲƜǸ ƽƛ ǺƷƜǥƦǁƛʋˤƛ Ɯʋƾʋɘǹ .................................................. ȈȏȎ 

əƻƏʌƤǹǴǿƜǼʉ ǰʌƤǂ................................................................... Ȉȏȏ 

ǮƜɍǅƛƛƷƽʊʋ.............................................................................. ȈȐȑ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȈȐȍ 

ƼǵƥʋǷƜǼ .................................................................................. ȈȐȎ 



 ǯǊǤȐ ........................................................................................... ȉȑȈ 

ƷʋƼǹǆɍʉƜǼ .................................................................................. ȉȑȈ 

ƷʋƼǹǆɍʉ ................................................................................. ȉȑȈ 

ƷʋƼǹɍǆʉ ǻƦǁƷ ǶƛǿǹǙ ǻƟƛʉ ǺƸǸƻƜǵǅ ƽƛƜǼ ......................................... ȉȑȋ 

ƷʋƼǹɍǆʉƜǤ Ǿ ƜǼʋǯƜǼ .................................................................. ȉȑȎ 

Ʒ Ǿ ǶƷƽ ǻǩǱƱʋƼǹǆɍʉƜǼ ............................................................... ȉȑȐ 

ǱƲƥʌȢ ǯʌǻƦǤƼǆʉ ǷƦǴ .................................................................. ȉȈȈ 

ǮƜɍǅƛƛƷƽʊʋ .............................................................................. ȉȈȊ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȉȈȌ 

ƼǵƥʋǷƜǼ ................................................................................... ȉȈȎ 

 ǯǊǤȈȑ ......................................................................................... ȉȈȐ 

ǯȢƜƥƜǼ ........................................................................................ ȉȈȐ 

ǯȢƜƥǞƥ ƜǼʌʌƺȢƜǸƼʋƸǸƼ .................................................................... ȉȈȐ 

ƜǩǴʋǯȢƜƥ ǻǂƜǼ ........................................................................... ȉȉȈ 

ǯȢƜƥ ǃƻƜǵə.............................................................................. ȉȉȋ 

ƷʋƼǹɍǆʉ ǯȢƜƥ ǾƜǼ ..................................................................... ȉȉȍ 

ǃƻƜǵəƜǼʉ Ʒ ƻƷ ǻǸƜəƸǹȮʋƼǹǆɍʉƜǼ ................................................ ȉȉȎ 

ƛƻʋƬƼƥʋǻǵǱɌ Ƿ ........................................................................... ȉȉȏ 

ǯȢƜƥ ƽƛ ǺƷƜǥƦǁƛǱɌ ǶƛǿǹǙ ǻƟ ƜǼʌƷ ƻƷ ƸʋƼǹǆɍʉƜǼ ................................. ȉȊȑ 

ǰƛǿƥʊǻƦǅƻ :ƜǼǰ ƇƜǼʌƤǂǯȢƜƥ Ǿ ƜǼ ƜǼ- ƛƸƵʉ !ǷǴ .............................. ȉȊȈ 

ǮƜɍǅƛƛƷƽʊʋ .............................................................................. ȉȊȉ 



ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȉȊȌ 

ƼǵƥʋǷƜǼ .................................................................................. ȉȊȍ 

 ǯǊǤȈȈ ........................................................................................ ȉȊȐ 

ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ ........................................................................ ȉȊȐ 

ƣƻƜƠǙƜǼʉ ) ǺƸǙƜǨƜƟRegEx( ........................................................ ȉȊȐ 

ƠǒƥʌƣƻƜƠǙ ƻƷ ƼƦɌƛƻƜɌ ǧƜǼʉ ǺƸǙƜǨƜƟ .............................................. ȉȋȈ 

ǺƷƛƷ ƫƛƼƶƦǁƛƜǼ ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟƜǼʉ ǺƸǙƜǨƜƟ ............................... ȉȋȋ 

ɌƼƥʌƫƛƼƶƦǁƛ Ǿ ǿƮƦǂƭ ƞ ........................................................... ȉȋȐ 

̲ɍǁƛ ƼƦɌƛƻƜɌ˸ʌ ˸ȡʋƻƛƼǤ Ɯ ................................................................ ȉȌȍ 

ǘǵƭƸǹƟʉ ................................................................................. ȉȌȍ 

ƛƼƟ ǯƦǅʉ ǰ ǶƛƼƟƻƜɌʌ/ǀɌǿǹʋǸǿʌǀɍ ................................................ ȉȍȑ 

ǮƜɍǅƛƛƷƽʊʋ.............................................................................. ȉȍȈ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȉȍȉ 

ƼǵƥʋǷƜǼ .................................................................................. ȉȍȊ 

ʋƜȢ ƤǅƛƷƷƜʋǸƜʊ ǯǊǤ ................................................................. ȉȍȋ 

 ǯǊǤȈȉ ........................................................................................ ȉȍȎ 

ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ .................................................................... ȉȍȎ 

 ǷƦǴ ƼͤƟŸƛ ǮƜǩƦǸƛ ǯɍƥǾƼȢ- HTTP .................................................... ȉȍȎ 

ǺƷƜǁƼƥʋƝǾ ƼəƻǾƼǴ Ƿ .................................................................. ȉȍȐ 

ƻƷʋ ƤǤƜʋǿǊƥ ɋʋ ƼƦǂƟ ƼƟ ƼHTTP ................................................. ȉȎȉ 

ƻƷʋ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƝǾ ƣƜƲǥǉ ƤǤƜurllib ........................................ ȉȎȍ 



ƾƮƥʋǱƲƥ Ǿ ǻʌ ǯHTML ƝǾ źǮƷ ǻƟ ǶƷƽ Ǿ .......................................... ȉȎȏ 

ƾƮƥʋǱƲƥ ˸ǻʌ ǯHTML ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟƜǼʉ ǺƸǙƜǨƜƟ ......................... ȉȎȏ 

ǱƲƥʌ ǯHTML  ƽƛ ǺƷƜǥƦǁƛ ƜƟBeautifulSoup ..................................... ȉȏȑ 

ƜǤ ǶƸǸƛǿƵʋǯƜǼʉ ƜƟʋƼǹʉ  ƽƛ ǺƷƜǥƦǁƛ ƜƟurllib ..................................... ȉȏȌ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȉȏȎ 

ƼǵƥʋǷƜǼ ................................................................................... ȉȏȏ 

 ǯǊǤȈȊ ......................................................................................... ȉȐȈ 

ƜȢʋǾƼǁ Ǿ ǶǿƦʋǀƜǼʉ ƝǾ ................................................................ ȉȐȈ 

ǾƼǁ ƽƛ ǺƷƜǥƦǁƛʋǀƜǼʉ ƝǾ .......................................................... ȉȐȈ 

ǻǸƜǆǸ ǶƜƟƽƻƛƺəʉ ǃƼƦǂəƺȢʋ Ƽ- XML ............................................. ȉȐȈ 

ƾƮƥʋǱƲƥ ǻʌ ǯXML ...................................................................... ȉȐȉ 

ǺƼə ƻƷ ǶƷƽ ǻǩǱƱƜǼ ...................................................................... ȉȐȋ 

ǻǸƜǆǸƻƛƺəʉ ƼɍǁƛƛǾƜƭ Ƙǅʋ Ƥȣ- JSON .......................................... ȉȐȌ 

ƾƮƥʋǱƲƥ ǻʌ ǯJSON .................................................................... ȉȐȍ 

ǻǴƜǸƼƟ ǐƟƛƻǿǸʋǂʊ ǲƼǸƷƼƟƻƜɌ ƻƛƾǤƛʉ ................................................. ȉȐȏ 

ǾƼǁ ƝǾʋ ǀGoogle Geocoding ................................................. ȊȑȈ 

ǹǴƛʌ ƽƛ ǺƷƜǥƦǁƛ Ǿ ƤAPI ............................................................... Ȋȑȍ 

ǶƜəɀƛǾ ..................................................................................... ȊȈȌ 

ƼǵƥʋǷƜǼ ................................................................................... ȊȈȍ 

 ǯǊǤȈȋ ......................................................................................... ȊȈȎ 

ǻǴƜǸƼƟǿǸʋǂʊ ƘǅƛƼə ........................................................................ ȊȈȎ 



ƸǴʋƼʋǻǴƜǸƼƟ ƤƜǼʉ ƼƦəƻƾƟ ............................................................. ȊȈȎ 

ƼƟ ǶƾƟʋǳ .................................................................................. ȊȈȏ 

ƤɍƮƟƏ ƽƛ ǺƷƜǥƦǁƛƜǼ ................................................................... ȊȈȏ 

ǻǴƜǸƼƟ ƜƟ ǗǾƼǅƜǼ ....................................................................... Ȋȉȑ 

ǂǩƥʌ ǳʋ ǯɍǆǴ ɋ- ǶƷƼɌ ǮǿǂȣɌ .................................................. Ȋȉȋ 

ǰǾƛʌƜȢ ƤɍƮƟƏ ǷʋǸǿƦʊ ƜǴ .............................................................. ȊȉȌ 

ƿ˥Ɍ)ƜǼClasses) ǗƛǿǸƛ ǶƛǿǹǙ ǻƟ (Types( ..................................... ȊȉȐ 

ǻƵƼȮʉ ƱʌƤɍƮƟƏ ƣƜ ................................................................ ȊȊȑ 

ƸǹȮʋǻǸǿǵǸ ƸǹȮ Ǿ Ƿ .................................................................... ȊȊȉ 

ƧƻƛƼƟʉ .................................................................................. ȊȊȋ 

ǘǵƭƸǹƟʉ ................................................................................. ȊȊȍ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȊȊȏ 

 ǯǊǤȈȌ ........................................................................................ ȊȋȈ 

ƜȢ ƽƛ ǺƷƜǥƦǁƛʋǺƜɚƜǼʉ  Ǿ ǺƷƛƷSQL ....................................................... ȊȋȈ 

ƜȢʋȮ ǺƷƛƷ ǺƜɚʌƍƤǂ .................................................................... ȊȋȈ 

ǼƜǥǴʌƜȢ ǳʋǺƷƛƷ ǺƜɚ ...................................................................... Ȋȋȉ 

ƜȢ ƼəƻǾƼǴʋƛƼƟ ǺƷƛƷ ǺƜɚʉ SQLite .................................................... ȊȋȊ 

 ƤƵƜǁʋƷ ǮǾƸƭ ɋʋƟƜƦʌǀ .......................................................... ȊȋȊ 

ǼƜɚǸʊ ǰƜǵƭƛʊ ƻƜƦƵƜǁ ƻƜƦǂƭ ǶƜƟƽ ƼƟ ƸǹǴ- SQL ............................... ȊȋȐ 

Ɯȣǁƛʋǿƥ ǶƷƼɌ ƻƸʌʋ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƼƦʋƷ ɋʋƟƜƦʌǀ .................................. ȊȌȈ 

ƜȢ ƨƱƜƠǴʋǻƛʉ ǮƸǴ ǇǿǊƵ ƻƷƽƜǁʉ ǺƷƛƷ ........................................ ȊȍȈ 



ǻǴƜǸƼƟǿǸʋǂʊ ƸǹȮ ƜƟʋǮǾƸƭ Ƿ ........................................................ Ȋȍȋ 

ƷǾƸƲǴʋƤǮǾƸƭ ƻƷ ƜǼƜǼʉ ƷʋƟƜƦʌǀ ................................................ Ȋȍȏ 

ƻƷʋ ƤǤƜʋ ǶƷƼɌ ƷƻƛǾ Ɯʋ ɋƷƻǿɌƻ ..................................................... ȊȍȐ 

ƵƹʌǺƼʉ ǶƜƦǁǾƷ ƣƜǑƜƠƥƻƛ ............................................................ ȊȎȈ 

ǱɌ ƽƛ ǗǿǸ ǻǁʌƜǼƸ ....................................................................... ȊȎȊ 

ƜǥƦǁƛ ƽƛ ǺƷJOIN ƛƼƟʉ ƻƷʋǺƷƛƷ ƤǤƜƜǼ .............................................. ȊȎȋ 

ǘǵƭƸǹƟʉ ................................................................................. ȊȎȏ 

ǮƜɍǅƛƛƷƽʊʋ .............................................................................. ȊȎȐ 

ǯǊǤ ǶƜəɀƛǾ ............................................................................. ȊȎȐ 

 ǯǊǤȈȍ ......................................................................................... ȊȏȊ 

ƽƜǁƻǿǊǴʉ ǺƷƛƷ ............................................................................. ȊȏȊ 

ǺƷƛƷ ǶƷƼɌ ƻǿǊǴƜǼ ...................................................................... ȊȏȊ 

 ƤƵƜǁʋǻǆǩǸ ɋʉ ǺƷƛƷ ǯəǿəƜǼʉ ƸǹƟƸɌʉƜǼʉ ǤƛƼǞƭʌƜʊʋ .................... ȊȏȊ 

ƽƜǁƻǿǊǴʉ ǻɍƠǅƟ ƣƜǑƜƠƥƻƛ Ǿ ƜǼʌƟƜǹʌǷ........................................... ȊȏȎ 

ƽƜǁƻǿǊǴʉ ǺƷƛƷƜǼʉ ) ƣ˥ǁƛƼǴmail( ............................................. ȊȐȉ 

 



 

 



 

ȱȬȃȤȬȱȭǻȅǵ ȅǱ ĊD 

îƜȢʋǶǿƦ ƛƼƟʉ ǻǵǼ íǻǴƸǩǴƛʋƤǂ ǻǴƜǸƼƟ ƼƟǿǸʋǂʊ ƜȢ ƜƟʋǶǿƦ Ȋ Ǿƻ ƾɌƼǵƥ ƜƟʉ ƜǥƦǁƛǺƷʉ 
ǱǵǙʊ ƷƼƟƻƜɌ Ǿʉ ƛ .ǶƏ ƽƛʋǷ ƜƦƵƜǁ Ɯƥ Ƥǁƛ ǃ˥ƥ ƻƷ ƝƜƦɌƻʉ ǻȮ Ɯƥ ƸǹɌ ǳǼƛƼǤ ƛƻ 
ǄǸƛƷǸƛƽǿǴƏʊ ƜȢ ƽƛ ǺƷƜǥƦǁƛ ǮƜƠǸƷ ǻƟ ǻɌʋǶǿƦ ƜǼƻƜɌ ƻƷʉ ǴƷƜɌƏʌɋƸǸƛ ǸƜǂɌ ǻȮ Ǿʊ  ǻɌ
ǻǚǰƜǒǴʉ Ƹƭźʉ ȣǴƜɌ ǲǿǱǙʌ.ƸǸƼƠƟ ǺƼǽƟ ǶƏ ƽƛ ƸǸƻƛƷ ƻƜɌ ƻǿƦǁƷ ƻƷ ƛƻ Ƽƥǿ 

ǻǵƭƼƥʉ ǁƻƜǤʊ ƛʋǷ ƛ ǐǁǿƥ ƼƩƛʋǶƜǵ Ǵƛʌǹʊ  ƜǵƱ ƜƟʋƤ ǰƜǴʊ ǩƲƥ ǻǂǁǿǴʌƥƜǩʊ Ǵƛƻ  ƜǸǿ
Ǽƛǿə ƤƲƥʊ ƼɌʌʋƦʌǿ  ƾǹǴƜɌBY - NC Ǵ ǻƙƛƻƛʊƷǿǅǴ Ɯǵǅ .ʊǸƛǿƥʌƸ ƷƜǥǴ ǻƟ ǻƭǿƥ ƜƟ ƛʋǷ 
Ǽƛǿəʊ ǹɌ ǺƷƜǥƦǁƛ ǶƏ ƽƛʌƸ. 

Ƽəƛ ǰǾƛ ƼǍƜƱ ƝƜƦɌʌǷ ƛƼƟ Ɯǵǅ ǃ˥ƥʉ ʋəƷƜʌƼʉ ǶƜƟƽǻǴƜǸƼƟǿǸʋǂʊƇƤǁ ǻǵǱɌ ǻƟƜǼʉ 
ƜǹǅƏƜǸʉ ƽʋƷƜʉ ǼƛǿƵ ƼƟʌƸ ƠǁƜǹǴ ǮƷƜǚǴ Ƽəƛ .ƷƻǿƵʊ ƛƼƟʉ ǁƻƜǤ ǶƜƟƽ ƻƷ ƣƜǵǱɌʊ Ǿ Ʒǿƭ
Ɵ ǻƦǅƛƷǮƷƜǚǴ ǶƏ ƽƛ ƜǴ ƇƸǅƜǼƛǿƵ ǺƷƜǥƦǁƛ ƜǼʌǳ ǝ ƻƷ ƇƷƼɌʌƼ ƛʋƣƻǿǊǹ ǻǵǱɌʉ Ǳǉƛʊ  ƛƻ
 ƜƟʋɋ Ǎǿƥʌư ƛƼƟ ɋȮǿɌʉ ƷɊƻ ǼƛǿƵ ƻƜɌ ǻƟ ǶƏʌǳ  ƸǹǸƜǴ ƤǁƻƷ .ƷƼƟʋəƷƜʌƼʉ ƜǞǰ źƣ 
ʋɋ Ƹƭ ǶƜƟƽʋƇƸ ƛƼƟ ƛƸƦƟƛ ƻƷ ƣƜǵǱɌ Ƥǁƛ ǷɍǵǴʉǶƜƥ əʌƬǺƸǹǹɌ ƽˤ ƌƸǹǅƜƟ ǳǽƠǴ Ǿ ǲ

ǼƸƟ ƤǉƼǤ ǶƜƥƾǞǴ Ǿ ǶƜƥƷǿƵ ǻƟ ǻɌ ƤǁƛʌƸ ǳɌ Ɯƥǂǥƥ ǳɌʌƼ ƦǁƻƷʊ ƮǸƛ ƣƜǵǱɌ ǶƏ ƽƛ ǲƜ
ǹǚǴ Ǿ ǺƷƛƷʊ ɌƻƷ ǯƟƜǨʊ ƛƼƟʉǶƜƥ ǙƛƸƥʊ ƥƻƜƠǙ ǻƟ .ƸǹɌʊ ə ǻƟ ƤǁƷʌǺƸǸƼƜǼ ǸƾǸʌƇƸ  ǐǩǤ

ǵɌʊ ǼƷ ǶƜǴƽ ǶƜƥƷǿƵ ǻƟʌƸ ǼƜǥǴ Ɯƥʌǳ  ƛƻʋƷƜ ɚƟʌƼʋƸ. 

ǹȯǵǼʌǷ ǉǿƥʌǻ ǴʊǹɌʌǳ  ǶƜǴƽ ǻɌʋəƷƜʌƼʉ  ƻƛƼǨ ƝƛǿƵ ƽƛ ǯƠǨ ƤǁƻƷ ƛƻ ǻǚǰƜǒǴ Ǿ
ǼƷʌƸǰƷ .ʌǄǱ ƛʋǷ ǸƜǴƽ ǻɌ ƤǁƛʊǻɌ əƻƷ ƜǵǅʌƼ ǼƜǥǴʌǳ ƸƭʋƸ ǿǅʋƇƸ Ǹ Ɯǵǅ ƾǞǴʌƽƜ  ǻƟ

ǺƸǹɌƛƼȢ ƤǰƜƱ ƻƷ ƼɍǥƥI ƛƼƟʉ ǼƜǥǴ ǃƽƛƷƼȢʌǳ  .ƷƻƛƷƼəƛ  ǻǚǰƜǒǴ ƽƛ ƸǚƟ ƜǵǅƸʌƟƛǿƶƟƇ ƛʋǷ 
ƛƼƟ ƤǉƼǤʉ ǶƜƥƾǞǴ ʊǴ ǳǼƛƼǤƷǿǅ Ɍǻ  ǃƽƛƷƼȢǾƻʉ Ɵ ƽƛ ƸǚƟ .ƸǼƷ ǲƜƮǸƛ ƛƻ ƣƜǵǱɌʌƻƛƸ 

                                                           

I Defuse  



Ȉȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ưǍƛǾ ɊƻƷ Ɯǵǅ ƇǶƸǅƼƥʉ ƦƵǿǴƏ ǻȯǸƏ ƽƛʌƸ ǼƛǿƵ ƛƻʌƸ ƦǨǾ ǻƦƠǰƛ Ǿ ƌƤǅƛƷʊ  ǻǱǉƜǤ˥Ɵ
Ǵ ǻǚǰƜǒǴ ƽƛ ƸǚƟʊƟƛǿƵʌƇƸ Ɵ ǮƜǵƦƱƛ ƜƟʌƼƦǆʉ ǾƜɌƛǾ ǛƛƼǁ ǻƟ ǶƜƥƾǞǴʉ Ȣ ƤǁƻƷ ǻȯǸƏʌǄ 

ƟƛǿƵ ƽƛʌǶƸ ƷǿƟ ǄǅǾƜɌ ǮƜƱ ƻƷʋƇƸ ǴʊƷǾƻ .



 

 

ȱȬȃȤȬ ȠȅțȬ eǔ 

 

ǷƦǅǿǸ  ǻǴƜǸƼƟʋƜ ǻǴƜǸƼƟ ǶƜǵǼǿǸʋǂʊƇ ʋɋ ǰƜǚǤʌƦʊƤǁ Ɯƭ ƻƷ Ǿ ƷƻƛƷ ƛƻ Ǆǅƽƻƛ ǻɌʊʋ  ǻƟ
Ǵ ǶƜƥƷǿƵʊƏʌʋƸ Ǵ ǾʊƟʌǹʌƸ ǻƦǂƵ ǻɌǸ ǺƸǹǹɌʌƇƤǂ ǻǱǉǿƱǵǸ Ƽǁ ǳǼ ǶƜƥʊƇƷǾƻ  Ǿ ƽƛ ǺƽƜƥ

Ǵ ǳǼ ƣƺǰ ǄǴƜƮǸƛʊƼƟʋƸǂɌ ƼǼ .ʊ ʕƷʋǯ ƛƼƟ ƛƻ ǃƷǿƵʉ ǻǴƜǸƼƟǿǸʋǂʊ  ƷƻƛƷǻɌ  ƜǨƜǥƥƛ
Ǹ ǳǼ ǳɌʌƸǹƦǂƜǅ .ʋƸ ǿƶƟǼƛʌƸ ƼǑ ƽƛʋǄǩ ǹɌ ƸǴƏƻƷ ƞǂɌʌƸ  ǾʋƜ  ǶƏ ƽƛ ǺƷƜǥƦǁƛ ƜƟǻǰƜǂǴʉ 
Ʀƶǁʊ  ƛƻǰƜǸƏ ǇǿǊƵ ƻƷʌƾ ǺƷƛƷ ƜǼǹɌ ǯƱʌƌƸ ƜǅʋƸ Ƽǥƥ ƸǊǨ ǻƟ Ɯǽǹƥʋư ǻǴƜǸƼƟǿǸʋǂʊ ǹɌʌƸ 
ƛ ƻƷ ǾʋǷ ƟʌǷ Ʒ ǯƙƜǂǴʋǶƛƼɚ ǹɌ ǯƱ ǶƏ ƜƟ ƛƻʌƸƛ ǮƜƱ ƼǼ ǻƟ .ʋǷ Ǵ ǋƼǤ ƝƜƦɌʊƸǹɌ  ǻɌ
Ǹ ǻǵǼʌƽƜ ǻǴƜǸƼƟ ǻɌ ƸǸƻƛƷǿǸʋǂʊ  ƛƻʋƷƜ ɚƟʌƸǸƼƦǨǾ .ʊ ǻɌ ƷƼɌ ƞǂɌ ƛƻ ǄƥƻƜǽǴʋƸƇ ǴʊǸƛǿƥʌƸ 
ƛ ǻƟʋǷ ǹɌ ƼɍǤʌƸ ǺƷƜǥƦǁƛ ǻȮ ˤƜƱ ƞƵ ǻɌƛʉ .ǳǹɌ ǶƏ ƽƛ 

ƜǴ ȣǴƜɌ ƜƟʌƜǼƼƥǿ ǺƸǅ ǺƼǉƜƲǴƛʋǳƛ ˤƜƱ .ʋǷ ȣǴƜɌʌƜǼƼƥǿ ǶƏ ǐǩǤƜǼʊʋ ǸʌƸǹƦǂ  ǻɌ
ǻƠǚƭʉ əƻƾƟʊ  Ǿ ƸǸƻƛƷʋɋ ǸƜǴʌƻǿƦ Ǿƻʉ Ǵʌƾ ȡǰ ƽƛ ǻɍǱƟ ƇǺƷƼɌ ǃǿƵ Ɯƭ Ɯƥ ǻƦǤƼə ȠƜƥ
ǅǿəʊ ƜƟǿǴʋǱʊ ǵǼ ǻɌʌǻǆ ƭ ƻƷʌǶƜƦƠ  ƇƤǁƛʋɋ ȣǴƜɌʌƼƥǿ Ǵ ƝƜǂƱ ǻƟʊƏʋƸǹƛ .ʋǷ 
ȣǴƜɌʌƜǼƼƥǿʉ ƜǼƻƜɌ ɗƻƾƟ Ǿ ɋȮǿɌʉ ƽʋƷƜʉ ƛƼƟ ƛƻʉ Ɯƭ ǻƟ Ǿ ƜǴʉ Ǵ ǲƜƮǸƛ ƜǴʊƸǹǼƷ .



Ȉȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƤƶǁƻƛƾǤƛʉ ȣǴƜɌ ƻƷ ǻɌʌƜǼƼƥǿʉ ƽǾƼǴƛʉ ƼǑ ǻƟ ǻƦǤƻ ƻƜɌ ǻƟʋǩʊ  ƽƛ ǳƙƛƷ ǻɌ ǺƸǅ ǻƦƵƜǁ
Ǵ ƜǵǅʊƸǁƼȢ îƜƟ ˤƜƱʋƸ ƻƜɌ ǻȮʉ ƙƻ ǳǼƷ ǲƜƮǸƛʌƍǀí 

ƻƜɌ ǻǴƜǸƼƟǿǸʋǶƜǂ  ǻǤƜǍƛǁ ǶƷƼɌʌǳƦǂǯǴƜǙ ǻƦǁƷ Ǿƛʉ ǻǴƜǸƼƟ Ǿ ƜǼƻƛƾƟƛ ƽƛ ǻƟ ƜǼ
ƤƶǁȮ .Ƥǁƛ ƻƛƾǤƛʌƾʉ ƜǽǸ ƻƷ ǻɌʋƤ ƸƠƥʋǯ ƦǁƷ ǻƟʌƻƜ Ǌƶǅʊ ƷʋƮʌǰƜƦʊ ǴʊƷǿǅƛ .ʋǷ 
ƦǁƷʌƻƜ Ǌƶǅʊ ƷʋƮʌƇǮƜƦ ƜǼƻƜɌ ǲƜƮǸƛ ǻƟ ƻƷƜǨʉ ƽʋƷƜʉ ƛƼƟʉ .ƤǁƜǴ 

ȣǴƜɌʌƜǼƼƥǿʉ Ƽǁ ƜǴʋǘ ǻǖǤƜƱ ƽƛ Ǿ ƸǸƸǹǵƥƻƸǨ ǾƜǼʉ ǼǿƠǸƛʊ ƛƷƻǿƵƼƟƸǸƻ. Ǵ Ƽəƛ ǐǩǤ Ɯ
ǶƏ ƜƟ ǶƷƽ ǢƼƱ ǶƜƟƽǍǿƥ Ǿ ƜǼʌư ƛƼƟ ǯƙƜǂǴʋǶƜǆ  ƛƻʋƷƜ ɚƟʌƼʋƇǳ ǴʊǵǽǤʌǳ  ƻƸǩȮ ǻɌ

ǴʊƸǹǸƛǿƥ ɋǵɌǤƜɌ .ƸǹǅƜƟ ƜǴ ƤǁƷʌƤǂ ȣǴƜɌ ǻƟʌƼƥǿ ǿɚƟʌʋƸ  ǻɌîƻƜɌ ǻȮʉ  ǲƜƮǸƛ ǻǴƛƷƛ ƻƷ
ƸǼƷ .íƦǨǾʊ  ƛƻ ǶƜǆǸƜƟƽʋƷƜ ƦǤƼəʌƸ ǂǸƜƦȢʌǯ ƻƛƺəƛǾʉ ƜǼƻƜɌʉ ǯǂɌƻƛƼɍƥ Ǿ ǺƸǹǹɌʉ  ǻƟ
ǶƏƷǿƵ ƜƟ ƛƻ ƜǼ ƻƛƷʋƸǤƜɌ .ʌƤǂ ǵɌ ǻɌʊ ǸƾƟ ǢƼƱ Ǿƛ ƜƟʌƸ ƛƼƟ Ǿƛ ƞƵ ǾʉǶƜƥ  ǻǥǨǾ ǶǾƸƟ

ɚƦǂƵ ǾʊƇ .ƷƛƷ ƸǼƛǿƵ ǲƜƮǸƛ ƛƻ ƻƜɌ 

ǻƟ ƛƸƦƟƛ ǢƛƼəƛƻƜȢ ǻǁ ǻƟ ǮƜƪǴ ǶƛǿǹǙʊʋ ƛʋǷ ǹɌ ǺƜɚǸ ǯǊǤʌƸ ǿɚƟ ǾʌʋƸ ǻǵǱɌ ǻȮ ǻɌƛʉ 
ƟʌƼƦǆʋǷ ƛ ƷƛƸǚƥ Ǿ ƷƻƛƷ ƛƻ ƻƛƼɍƥʋǷ ǻǵǱɌ ǻɌ Ƥǁƛ ƤǁƻƷ .Ƥǁƛ ƻƸǩȮ ƜǼƻƛƼɍƥƜǼʉ ƛʋǷ 
ƜƦɌǴ ƛƻ ƝʊǸƛǿƵʌƸ Ǵ ǻƭǿƦǴ ǾʊǿǅʋƇƸ ǰǾʊ ǻƠǁƜƲǴ Ǿ ƣƜǵǱɌ ǶƷƼǵǅʉ ǻǵǱɌƛʉ  ǻɌ



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȈȐ 

 

ƟʌƼƦǆʋǷ  ǻƦǅƛƷ ƛƻ ƻƛƼɍƥʋɋ ƜɌƻ ƤǨƜǑ źƤƶǁǯǂɌ Ǿ ƜǁƼǤƛƼƟ ǺƸǹǹɌʉ  ǯǉƛ ƻƷ .ƤǁƜǴ
ƛƼƟ ƜǴ ƾǞǴʉ ƛʋǷ ƱƛƼǑ ƻƜɌʊ ƛƼƟ .Ƥǁƛ ǺƸǆǸʉ ȣǴƜɌʌƜǼƼƥǿ  .Ƥǁƛ ǦƷƜǉ ǄǂɍǙƼƟʋǹǚʊ 

Ǿƻ ƽƛ ƣƜǵǱɌ ǶƸǸƛǿƵʉ ǵǽǤ Ǿ ƺǝƜɌʌǶƜǆǸƸ ƛƼƟʉ ȣǴƜɌʌƼƥǿ  ǶƷƼǵǅ ǋǿǙ ƻƷ ƇƤǁƛ Ƥƶǁ
ƛƼƟ ǻǵǱɌ ƼǼ ƻƛƼɍƥ źƷƛƸǚƥ ǶƷƛƷ ǶƜǆǸ Ǿ ƣƜǵǱɌʋǄ ǂƟʌƻƜ Ǵ .Ƥǁƛ ǺƷƜǁ˥ƪ ǻƶǂǸ ƻƷʉ 

ǱɚǸƛʌǂʊ ƛʋǷ Ɵ ǻǵǱɌ ǲƛƸɌ ƝƜƦɌʌƼƦǆ ǤƜɌ ƍƷƛƸǚƥ ǻȮ ǻƟ Ǿ ǺƸǅ ƻƛƼɍƥʌƤǂ ǻǴƜǸƼƟ ǻɌʉ 
ƽʋƼ ǻƦǅǿǸ ˥ƠǨ ǻɌ ƛƻƛʋƇǳ  ʉǾƻǢƛƼəƛƻƜȢƜǼʉ ƛ ƤǂƶǸʋǷ ǹɌ ƛƼƭƛ ǯǊǤʌǳ: 

python words.py  

Enter file:words.txt  

to 16  

ƦǁƷʌƻƜ ǰƜǸƏʌƾ Ǌƶǅ ƣƜǙ˥Ǒƛ͔ʊí ƼǂɌ ƻƷ ƜǴʉ ǸƜƩ ƽƛʌǻ ǻǵǱɌ ǻɌ Ƥǥə Ǿ ƷƼɌ ǲƜǵƥ ƛƻ ƻƜɌʉ 
to .Ƥǁƛ ǺƸǅ ƻƛƼɍƥ ǮǾƛ ǢƛƼəƛƻƜȢ ǻǁ ƻƷ ƻƜƟ ǺƷƾǸƜǅ 

ƛʋǷ ȣǴƜɌ ǻɌ ǯǉƛʌƼƥǿ ƜǼƻƜɌ ƻƷʊʋ ƛƼƟ ǻɌʉ Ƽǁ ƇƤǁƛ Ƥƶǁ ǶƜǂǸƛʋǘ ǨƷ Ǿʌǧ  ǯǵǙ
ǴʊƇƸǹɌ ʋɋ ɍǸ ƜǴ ǻƟ ƛƻ ǻƦʋƻǾƏƷƜʉ ǴʊƸǹɌ ƛƻ ǶƜǆǸƜƟƽ ƛƼȮ :ʋƷƜ ɚǸʌƼʋƍǳ Ǹ ƜǴʌƽƜ ƻƛƷʋǳ  ǻɌ

ȣǴƜɌ ǶƜƟƽ ǻƟ ǶƷƽ ǢƼƱ ƣƻƜǽǴʌƼƥǿ  ƛƻʋƷƜ ɚƟʌƼʋǳƦǨǾ .ʊ ƛ ǻɌʋǷ Ƹƭ ǶƜƟƽʋƸ  ƛƻʋƷƜ ƦǤƼəʌƇƸ 
ǴʊǸƛǿƥʌƸ ƜǼƻƜɌʉ ƱǻǱǉǿƼƟƼǁ Ƽǅ ǻƟ ƛƻʋɋ ƻƜȣǂƟ ǶƜƥƷǿƵʋƸ Ɵ ƤǨǾ ǾʌƼƦǆʉ ƛƼƟ ƛƻʉ 

ƜǼƻƜɌʊʋ ƼƶƟ ƤǁƜǵǅ ƞǁƜǹǴ ǻɌʋƸƛ ƻƷ Ɯǵǅ .ʋǷ ȣǴƜɌ ƜƟ ƤɌƛƼǅ Ǿ ǻǒƟƛƻʌƼƥǿ  ǻƦǹȮ ƻƷ ǻȮ
ƻƛƷʋƍƸ Ǩ˥ƵʌƇƤ ǺǿǨ Ǿ Ʒǿǽǅʉ ƭ ƽƛ ƛƻ ǗƛƼƦƵƛ Ǿ ǧǱƵʌǶƜƦƠ ǹɌ ƫƻƜƵʌƸ. 

 

ǻǴƜǸƼƟǿǸʋǂʊ ǻǤƼƱƛʉ ʋɋ ǻǸ ǻɌ Ƥǁƛ Ƹǹǵǅƽƻƛ ǯǞǅƟǿƵ ǀƱ Ɯǵǅ ǻƟ ǄǴƜƮǸƛ Ɯǽǹƥʊ 
Ǵ ƛƻʊƸǼƷ ƷƜǊƦǨƛ ƼǖǸ ƽƛ ǻɌʉ ƠǁƜǹǴ ƻƜɌ ǳǼʊ  ƝƜǂƱ ǻƟǴʊƏʋƸƛ ǻƦƠǰƛ .ʋǷ ƛƼƟ ƝƜƦɌʉ 
ʋəƷƜʌƼʉ ǻǴƜǸƼƟǿǸʋǂʊ ǻǤƼƱƛʉ ǰǾ ƇƤǁƛ ǺƸǆǸ ǻƦǅƜɚǸʊ ƜƟ ǮƜƱ ƼǼ ǻƟʋƦǂʊ Ɯƭ ƽƛʊʋ 

ǹɌ ǗǾƼǅʌƸǻǴƜǸƼƟ ƤƵƜǁ .ƜǼʉ ǅǿǼƇǻǸƛƸǹǵ ƽʋƜƠ ǥǴ ǾʌƸ ƛƼƟʉ ƷʋƇǶƛƼɚ ʋɋ ǰƜǚǤʌƤ 
Ǵ ƝǿǂƲǴ ǻǸƜǨ˥ƵʊƷǿǅƦǁƷ .ʌƻƜ Ǌƶǅʊ ƷʋƮʌǮƜƦ )PDA (ʋƜ ȣǴƜɌʌźƼƥǿ  ƽƛ ǿǱǵǴ Ɯǵǅ

ǻǴƜǸƼƟƜǼʉƤǁ ǻǴƜǸƼƟ ǻɌǿǸʋǶƜǂ ǥǱƦƶǴʊ ǻƦǅǿǸ ƛƻ ǶƜǅƷǿƵ ǻƟ Ɯǵǅ ǻƭǿƥ ǳǼ ǲƛƸɌ ƼǼ .ƸǸƛ
ǴʊƸǹƠǱǑƛ ǃ˥ƥ .ʋǷ ǻǴƜǸƼƟǸ ǶƷƼɌ ǢƼǑƼƟ ƜǼʌƜǼƽƜʉ ƛ ƻƷ .ƤǁƜǵǅʋǷ ƟʌǷ ǻƟƼƮƥ Ƽəƛʉ 



ȉȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƟǿƵʊ ƛƼƭƛ ƸǸǾƻ ƽƛʉ ƛƼƟ ǻǴƜǸƼƟʉ Ɵ ǶƜǞǴƻƛ ǻƟ ƜǵǅʌƸǸƻǾƜ  ƇƸǹǹɌ ƞǱƭ ƛƻ Ɯǵǅ ǻƭǿƥ Ǿ
ǺƷƽ ǢƸǼ ǻƟ ǢƜǉƜƠǙ ǻƟ .ƸǸƛƥƻʊ Ǵ ǃ˥ƥʊƸǹǹɌ ǻƟƼƮƥ ǻɌʉ ƟǿƵʊ ƛƼƟʉ  ƻƷ .ƸǸƽƜǂƟ Ɯǵǅ

ƵƼƟʊ ƜǍƻ Ǿ ǻƟƼƮƥ ǗǿǵƮǴ ǻƟ ǻƭǿƥ ƜƟ ƷƻƛǿǴʋƤ ƛƼƟ ǶƜƥƼǖǸ ƞǱƭ ƇƜǵǅʉ ǻǴƜǸƼƟǿǸʋǀ 
ƵʌƼ ƜǴƷʉ .ƤǅƛƷ ƸǼƛǿƵ 

Ƽəƛ ǻǴƜǸƼƟ ǻƟƭǾƼƵ ǶƛǿǹǙ ǻƟ ƜǼʊ Ǩ˥ƵʌƤ ʋɋ ǻǴƜǸƼƟ ǻƦǁƷǿǸʋǀ ǹɌ ǺƜɚǸʌƇǳ ǿǊƥʋƼ 
ƽʋƼ ǨʌƿƜ ƟǿƵʊƤǁ ƛƼƟʉ ƷƛƷ ǶƜǆǸȮ ǶƏ Ƕʌƾʉ ǻƲǥǉ ƼƟ ǻɌʉ ƜƟǿǴʋǯ ƜǵǸ ƜǵǅʋǄ  ǺƷƛƷ
ǴʊƷǿǅǿǊƥ .ʋƼʉ Ǵ ƤǰƜƱ ƬǹȢ ƻƷ ǻɌʊǿəʋƸ îǷɌ ƝƜƶƦǸƛ ƛƼǴ í ƻƷ Ǿʋɋ Ǵ ƤǰƜƱʊǿəʋƸ 
îƼƶƟ ƛƼǴ íƼƵ ƜƟ ƞƵ ǻɌʋƸ Ƶ ƇƜǵǅʌƼ ƷƜǴʉ ǻǴƜǸƼƟ ǻƟǿǸʋǶƜǂ ǁƻ ƸǼƛǿƵʌƸ. 

ƛƼƟʉ  ǶƷƻǾƏ ƻƷ ǮǿȢ ǶǿǹɌƛ Ɯǵǅ Ǿ ǷǴʋƜ ƜǽǸ ƼƟƻƜɌ ǶƷƼɌ ǮƜƲǅǿƵʊʋ Ǹ ƯƼǒǴʌƤǂ  ǻɍǱƟ
ǴʊǼƛǿƵʌǳ ƥƜǙ˥Ǒƛ ƜƟ ǶƷƽ ǻǱɌ Ǿ Ƽǁʊ əƸǸƽ ƻƷ ǻɌʊ ǶƏ ƜƟ ǺƼǴƽǾƻƻƛƷ ƻƜɌ Ǿ Ƽǁ ƜǼʋǳ  ǻƟ ƛƻ
ǿƲǸʉ  ƼƥƛƻƜɌ Ǿ ƼƦǽƟʋƷƜ ɚƟʌƼʋǳƛƸƦƟƛ ƻƷ ǻɌ ǶǿǹɌƛ .ʉ ǼƛƻʌƇǳ ǻǴƜǸƼƟ ǳǼ ƜǵǅǿǸʋǀƛʋƸ  ǳǼ Ǿ

ƜǽǸ ƼƟƻƜɌʊʋ ǻǴƜǸƼƟǶƜƥƟ ƣƻƜǽǴ ƻƸǩȮƼǼ .ʌƼƦǆʉ Ǵƽ ƻƷʌǻǹʉ ǻǴƜǸƼƟǿǸʋǂʊ ǹɌ ƞǂɌʌƸ 
ƦǅǿǸƛƼƟ ǻǴƜǸƼƟ ǷʉǶƜƥ ǻǸƜǨ˥ƵǳɌ Ǿ Ƹǅ ƸǼƛǿƵ Ƽƥƛ ǻƟ ǳɌʋǷ ƦǸʌǻƮ ǴʊǁƻʌƸ Ǹ ƸƟ ǻɌʌƤǂ 

ƛƼƟ ǷƦǅǿǸ ǻǴƜǸƼƟʉ ƷʋǶƛƼɚ ǹɌ ƽƜǝƏ ƛƻʌƸ. 



 ƼǚǴ Ǿ ǻǴƸǩǴǤʊ  ȉȈ 

 

 

ǯƠǨ ƛ ƽƛʋǻɍǹ ȣǴƜɌ ƜƟ ǷƦǥə Ƿƶǁ ǶƜƟƽʌƼƥǿ ƛƼƟʉ ƛƼƭƛʉ ǯǵǚǰƛƻǿƦǁƷƜǼʊʋ Ƈƛƻ  Ǿƛ ƽƛ ǻɌ
ǴʊǼƛǿƵʌǳ ƇʋƷƜ ɚƟʌƼʋƇǳ Ǹ ƸƟʌƤǂ Ɍǵʊ ɚǸǿɚȮ ǇǿǊƵ ƻƷʊ  ƷǿƵ ƷƼɌƻƜɌ Ǿ ƤƵƜǁ
ȣǴƜɌʌƼƥǿʋƽǿǴƜʌƟǳȣǴƜɌ ǻɌ ƸǅƜƟ ƻƛƼǨ Ƽəƛ .ʌƼƥǿ ʋƜ ƜƟǿǴʋǯ ǻǚǒǨ ǻƟ ƛƻ ǶƜƥƷǿƵƜǼʉ ɍȮǿɌʊ 
ǂǩƥʌǳ ǹɌʌƇƸ ƦǨǾʊ źƻƷ ǻɌ Ɍʌǀ Ǵ ƽƜƟ ƛƻʊǹɌʌƸ ƛ ƜƟʋǷ ǻǚǒǨƜǼʉ Ǳǉƛʊ ǼƛǿƵ ǾƼƟǾƻʌƸ :Ƹǅ 

ƜǹǚǴʉ ˤƜƟ ưǒǁʉ ƛʋǷ ƤǵǂǨƽ ƯƼǅ ǻƟ ƜǼʋƼ :Ƥǁƛ 

¶ ǾǴ ǃƽƛƷƼȢ ƸƱƛƾɌƼʉ )CPUƦǵǂǨ (ʊ ȣǴƜɌ ƽƛʌƼƥǿ  ƣƻǿǉ ǻƟ ǻɌ Ƥǁƛ
ƿƛǿǁǾǴ ǳǼ Ƽǁ ƤǆȢ Ǿ ǻǸǿəʊƸǁƼȢ îȮ ǃƸǚƟʌƍǻ Ȯ ˤƜƱʌƻƜɍ ƍǳǹɌ .í

ǺƸǸƽƛƷƼȢ Ƽəƛʉ ǁʌǳƦǂ  ǄƦǙƼǁ ƜǵǅȊȓȑ əʌƜɚ ƛ ƇƤǁƛ ƾƥƼǼʋǷ  ǶƛƸƟ
 ǻɌ ƤǁƜǹǚǴCPU ǁʌǳƦǂ ƛ ƜǵǅʋǷ Ǵ ǻǁ ƛƻ ǮƛǿǁʌǱʌƷƻƜ ǸƜƩ ƻƷ ƻƜƟʌǻ 

ǴʊƸǁƼȢƥƻƜƠǙ ǻƟ .ʊ  Ƥǁƛ ƼƦǽƟʋƷƜ ƟɚʌƼʋƸ Ƶ ǻɌʌǱʊ Ƽǁʋǘ ǸƾƟ ǢƼƱʌƸ  ǻƟ Ɯƥ
ƜȢ ƷƼəʉ ǺƸǸƽƛƷƼȢǁƼƟ ǶƜƥʌƸ. 



ȉȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

¶ ƱǻǖǤƜʉ Ǳǉƛʊ ʋƜ RAM ƛƼƟ ƛƻ ƣƜǙ˥Ǒƛʉ ǺƷƜǥƦǁƛʉ CPU Ƶ ǻɌʌǱʊ  ǳǼ
ǻɚǸ ƷƻƛƷ ǻǱƮǙƻƛƷʉ ǽǴ ǾʌƜ ǴʊƸǹɌǻǖǤƜƱ .ʉ Ǳǉƛʊ ƦǙƼǁ ǳǼʊ ƷƾǸʋɋ  ǻƟ
ǰǾ ƌƷƻƛƷ ǺƸǸƽƛƷƼȢʊ ƛ ǄǱɍǆǴʋǷ ȣǴƜɌ Ɯƥ ǻɌ ƤǁƛʌƼƥǿ Ǵ ǃǿǴƜƵ ƛƻʊǹɌʌƇƸ 

ƛǴ ƷǾƷ ǳǼ ǶƏ ƻƷ ƷǿƭǿǴ ƣƜǙ˥ǑʊƸǸǿǅ Ǵ ƛǿǼ ǻƟ ǾʊƸǸǾƻ. 

¶ ǻǖǤƜƱʉ ƠǸƜƭʊ Ǹʌƾ ǻǖǤƜƱ ƸǹǸƜǴ ǻƟʉ ǱǉƛʊƇ Ƶƹ ƷǿƵ ƻƷ ƛƻ ƣƜǙ˥ǑƛʌǺƼ 
ǴʊƸǹɌ ǰǾʊ ƛ ƜƟʋǷ Ƶ ǻɌ ƣǾƜǥƥʌǱʊ ƾǴ .Ƥǁƛ ƼƥƸǹŹɌʋǄƦ ȮʌƍƤǂ ƦƱʊ  ƜƟ

ȣǴƜɌ ǶƷƼɌ ǃǿǴƜƵʌƇƼƥǿ  ƣƜǙ˥Ǒƛ ʉǾƻǻǖǤƜƱʉ ƠǸƜƭʊ ǨƜƟʊ ǴʊƸǹǸƜǴ .
ƷƷƻƜǼʋɋǂƇƜǼ ƱǻǖǤƜƜǼʉ ǄǱǤI ǻǖǤƜƱ ǗƛǿǸƛ ƽƛƜǼʉ ǸƜƭƠʊ  ƝƜǂƱ ǻƟ
ǴʊƏʋƸǹ. 

¶ ǺƜɚƦǁƷƜǼʉ ƷǾƻǾʉ ƭǾƼƵ Ǿʊ ǻƲǥǉ ǯǴƜǅʉ ƜǵǸʋƇǄ ǺƻƛǿǅǿǴ ƇƼɚȢƜȮII Ƈ
ɌʌƇƷƻǿƠ ǴʌƇǷǤǾƼɍ ȬƜƥ ƇǿəƸǹǱƟǝ Ǿ ƸȢʌǺƼ ǴʊƸǸǿǅǺƜɚƦǁƷ .ƜǼʊʋ  ǻƟ ǻɌ
ǿƲǸʉ ȣǴƜɌ ƜƟ Ɯǵǅ ǯǴƜǚƥʌƼƥǿ Ǵ ƻƛƼǨƼƟ ƛƻʊƇƸǹǹɌ ǺƜɚƦǁƷƜǼʉ ƷǾƻǾʉ ʋƜ 
ƭǾƼƵʊƛƸǸ. 

¶ ƛʋǷ ȣǴƜɌ ƼƪɌƛ ƇƜǼƽǾƻʌƜǼƼƥǿ ʋɋ ƛƼƟ ƛƻ ǻɍƠǅ ǻƟ ǮƜǊƥƛʉ ƻƷʋƤǤƜ ƜǙ˥Ǒƛ ƣ
ƼǑ ƽƛʋǧ Ǵ ƜǴ .ƸǸƻƛƷ ƷǿƵ ƜƟ ǻɍƠǅʊǸƛǿƥʌǳ ǸƜɍǴ ǶƛǿǹǙ ǻƟ ǻɍƠǅ ǻƟʊ ƜɚǸ Ǻ
ǳʌǹɌ ǺƷƛƷ ǻɌ ƛƻ ƜǼ ǶƏ ǧʋƼǑ ƽƛƵƹʌǺƼ ƻƷ ǾʋƤǤƜ ǴʊǹɌʌǳǸ ƤǙƼǁ ǻƦƠǰƛ . ǯǩ

ǺƷƛƷ ǮƜǩƦǸƛ ǾǵǼ Ǿ Ƥǁƛ ǳɌ ƜǼʌǻǆ Ǹ ƿƼƦǁƷ ƻƷ ǳǼʌƦǂƸǹƥƻƜƠǙ ǻƟ .ʊ 
ǻǖǤƜƱ ƇǻɍƠǅƛʉ ƠǸƜƭʊƤǁ  ŹɌ ǻɌǵǸ Ǿ Ƥǁƛ ƸǹʊƷǿǅ ǵǑƛ ƜƟʌǶƜǹ ɍƥ ǶƏ ƼƟʌǻ 

.Ʒƽ 

ƙƾƭʌƣƜ ƛ ƤƵƜǁʋǷ Ʒ ƛƻ ƣƜǚǒǨʋƼɚ ƛ ǶƜǊǊƶƦǴ ǻƟʋǷ ƻƜȣǂƟ ƼǴƛʋƸ ƻƷ ǻɌ ƷǿƟ ǳǽǴ .
ǵɌ ǶƏ ƣƜƱ˥ǒǉƛ ǇǿǊƵʊ ǸƛƸƟʌƸ ǸƛǿƦƟ ƼƦǽƟ ƜƥʌƸ ǁ ƜƟʌǳƦǂ Ɍ ƻƛƼǨƼƟ ǏƜƠƥƻƛ ƷǿƵǹʌƸ. 

                                                           

I ǄǱǤƻǿǵǴʉ 

II ƿǾƜǴ 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȉȊ 

 

ǻƟ  ǶƛǿǹǙʋɋ ǻǴƜǸƼƟǿǸʋƇǀ ƛ ƽƛ ǺƷƜǥƦǁƛ Ɯǵǅ ƻƜɌʋǷ  ƻƷ ƣƜǚǒǨʋɋ ǸǿǴƻƜǼʊ ƛƼƟʉ 
ǱƙƜǂǴ ǯƱʊƤǁ Ǹ ǻɌʌƽƜʉ Ǵ ǢƼǑƼƟ ƛƻʊƸǹǹɌ ǻƟ ƴǁƜȢ ˥ƪǴ .ʋɋ  ǮƛǿǁʋƜ ǰƜǸƏʌƾ ǺƷƛƷ ƜǼ

ƛƼƟʉ ǁƻʌǶƸ  ƜƟ ǶƷƽ ǢƼƱ ƻƷ Ɯǵǅ ƻƜɌ ƼƪɌƛ .Ɲƛǿƭ ǻƟCPU Ǵ ǻǉ˥ƵʊƷǿǅƛ .ʋǻɍǹ  ǻƟ

ǿɚƟ ǶǾƛʌʋƸ ƸǚƟ ǲƸǨ ƞƵ ǻɌʉ ȮʌƤǂ ƻƜɌ ǻȮ Ǿʉ ƜƟʋƸ ǲƜƮǸƛ ǼƜə .ƸǼƷʊ  ǻƟCPU 
ǴʊǿəʌʋƸ ǻǖǤƜƱ ƜƟ ǻɌʉ Ǳǉƛʊ ʋƜ ǻǖǤƜƱʉ ƠǸƜƭʊ ʋƜ  ǻɍƠǅʋƜ ǺƜɚƦǁƷƜǼʉ ƷǾƻǾʉ  Ǿ

ƭǾƼƵʊ  Ǿ ƨƲƟ ƷƻƛǾ.Ʒǿǅ ǿɚƦǥə 

Ɯǵǅ ƜƟʋƦǂʊ Ǌƶǅ ǶƜǵǼʊ ǅƜƟʌƸ  Ǯƛǿǁ ǻƟ ǻɌîȮ ǃƸǚƟʌƍǻí CPU Ǵ ƴǁƜȢʊǼƷʌƸǰǾ .ʊ 
ƸƠƥ ƸǅƜƟ ƻƛƼǨ Ƽəƛ ƞƵʋǯ  ǻƟʋɋ  ɋǴƷƏȌ ǴʌǱʊƼƦǴʉ ȣǴƜɌ ƻƷ Ǿ ǺƸǅʌƥǿƼ ƛƼƟʉ  ǯǴƜǚƥ

ƽƜǁƜƭ ǶƏ ƜƟʉ ǿǅʋƸ Ǵ ǶƏ ǻƟ ƤƟǿǸ ǺƽƜƥʊƸǁƻ ǸƜƩ ƼǼ ǻɌʌǻ Ǵ ǻǁʌǱʌƷƻƜ ǁƼȣƟ Ǯƛǿǁ ƻƜƟʌƸ .
ƛƼƟʉ ƛ ǘǤƻʋǷ ƸǙ ƣ˥ɍǆǴʋƇǺƸ ǴƜ ʋƷƜ ǴʊəʌƼʋǳ ǿǹƟ ǯǵǚǰƛƻǿƦǁƷ ƻǿǒȮ ǻɌʋǂʌǳƛ .ʋǷ 

ǯǵǚǰƛƻǿƦǁƷƜǼʉ ƵƹʌǺƼ ǰƜǚǤ Ǿ ƇǻǴƜǸƼƟ ƛƻ ǺƸǅʌƦʊ ƛ ǷƦǅǿǸ ǻƟ ƼƮǹǴ ǻɌʋǷ  Ǿ ƜǼƜǵǹǼƛƻ
ƲǊƥʌưǶƜǅ ƛƼƟʉ ƛƼƭƛʉ Ǵ ƤǁƻƷʊƷǿǅ ǻǴƜǸƼƟ ƛƻǿǸʋǂʊ ǴʊǴƜǸʌǳ. 



ȉȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

ƻƷ ǻǴƛƷƛʉ ƛʋǷ Ǵ ǃ˥ƥ ƜǴ ƝƜƦɌʊǹɌʌǳ ƸƠƥ ƛƻ Ɯǵǅ Ɯƥʋǯ Ǌƶǅ ǻƟʊ ǹɌʌǳ  ƼǹǼ ƻƷ ǻɌ
ǻǴƜǸƼƟǿǸʋǂʊ  Ɯǵǅ ƜǽƦǸƛ ƻƷ .Ƥǁƛ ǺƷƼɌ ƞǂɌ ƛƻ ǲƽˤ ƣƻƜǽǴʋɋ ǻǴƜǸƼƟǿǸʋǀ ǼƛǿƵʌƸ 
 ƷǿƟï ˤƜƱ ǻǸ ǻǴƜǸƼƟʋǿǸǀ ǻǤƼƱƛʉ ǰǾʊ ǁƻƼƟ ƣƻƜǽǴ ǯǨƛƸƱʊ ʋɋ ǰƜǸƏ ƜƟ ǻǰƜǂǴʌƾ ǺƷƛƷ ƜǼ

ǻǚǁǿƥ Ǿ ƣƜǙ˥Ǒƛ Ǿʉ ƼƟǻǴƜǸƛʉ ƛƼƟʉ Ȣ ƛƻ ǶƏ ǯƱʌƛƸ ǼƛǿƵʌƸ. 

ƻƷ ƛƼƟ ƣƻƜǽǴ ǾƷ ǻƟ Ɯǵǅ ǯɌʉ ƸƠƥʋǯ  ǻƟ ǶƸǅʋɋ ǻǴƜǸƼƟǿǸʋǀ ǸʌƽƜ ǼƛǿƵʌƸ :ƤǅƛƷ 

I. ƜƟ ƇǮǾƛʋƦǂʊ ʋɋ ǻǴƜǸƼƟ ǶƜƟƽǿǸʋǂʊ  ƛƻʋƷƜ ɚƟʌƼʋƸ ƛ ƻƷ)ʋǷ  :ƝƜƦɌ
ƜȢʋǶǿƦ (ï ³µʋƸ ƜƟ ǻɌ Ǟǰ ɘǹǼƼǤƜǿǅ ƜǹǅƏ ǶƏ ǃƻƜɚǸ Ǯǿǉƛ Ǿ ƣʋƸ .
ƜƟʋƦǂʊ ǸƛǿƦƟʌƸ ǻǵǱɌ ǻɌǿǹƟ ƤǁƻƷ ƛƻ ƜǼʋǂʌƸ ǻǱǵƭ ǾƜǼʉ ƟǿƵʊ  ƜƟ
ǶƏƸƭ ǶƜƟƽ ǻƟ ƜǼʋƸ ƽƜǂƟʋƸ. 

II. ƜƟ ƇǲǾƷʋƸ ʋɋ ǹɌ ǳǼ Ƽǁ ǶƜƦǁƛƷʌƸǶƜƦǁƛƷ .ƛƼǁʊʋ ȮʌƍƤǂ ɌƼƥʌƞ 
ǻǵǱɌǻǱǵƭ Ǿ ƜǼƛ ƽƛ ǷƦǅƛƷƼƟ ǺƷƼȢ Ǿ ƜǼʋǺƸƛʉ ƛƼƟʉ  Ǿ ƼǹǼ .ǺƸǹǸƛǿƵ

ǩǸ ƣƻƜǽǴǁƜǁƛ Ǆʊ ƛƻ  ƤƵƜǁ ƻƷʋɋ ǶƜƦǁƛƷ ƛʋƜǥ ǴʊƸǹǹɌ źƣƻƜǽǴ .
ǶƜƦǁƛƷǿǸʋǂʊ ƻƷ Ǿ ǶƸǅ ǳǱǨ ǻƟ ƤǁƷ ƜƟʋƤǤƜ ǺƸǹǸƛǿƵ ƽƛ ƷƻǿƵƽƜƟ ƜǼ
ʋƜ ƦƱʊ ƜƥƷǿƵǶ Ǵ ǺƻƜƟǾƷ ƻǾƼǴ ƜƟʌƼǂ ǴʊƷǿǅǻǴƜǸƼƟ ƻƷ .ǿǸʋǂʊƇ 

ǻǴƜǸƼƟʉ ǻǰƜǂǴ Ǿ Ƥǁƛ ǶƜƦǁƛƷ ǶƜǵǼ ƜǴƛʉ ǹɌ ǯƱ Ƥǁƛ ƻƛƼǨ ǻɌʌƇǳ 
ƛʋǺƸʉ ƛʋǷ .ǶƜƦǁƛƷ 

ǸƜǴƽʊǻɌ ʋɋ ǻǴƜǸƼƟ ǶƜƟƽǿǸʋǂʊ ƜȢ ǯƪǴʋǶǿƦ  ƛƻʋƷƜ ƦǤƼəʌƇƸ ǴǾƷ ǷƦǤƼə ƛƼǤʌǷ ƸǹȮ ǾʋǷ 
ǻǴƜǸƼƟ ǶƜƟƽǿǸʋǂʊ ƼɍǁƛƛǾƜƭ ǯƪǴʋƤȣ ʋƜ C++ ǂƟʌƻƜ ǺƷƜǁǴ ƼƥʊƷǿǅ ǻɌ Ƥǁƛ ƤǁƻƷ .
Ƹƭ ǶƜƟƽ ƻƷʋƸ ƜƟʋƦǂʊ ǻǵǱɌ ǻɌ ƛƷƸƮǴ ƛƻ ǶƏ ǶƜƟƽ ƻǿƦǁƷ Ǿ ƜǼʋƷƜ ɚƟʌƼʋƇƸ ǰǾʊ  ƣƻƜǽǴ

Ǳǉƛʊ Ɵ ƻƷ ǻǰƜǂǴ ǯƱʌǷ Ǽǻǵʉ ƽǶƜƟƜǼʉ ǻǴƜǸƼƟǿǸʋǂʊ ʋǶƜǂɍ .Ƥǁƛ 

ƣƜǞǰ ƜȢ ƣ˥ǵƭ ǾʋǶǿƦ Ƶ ƛƻʌǱʊ Ƽǁʋǘ ʋƷƜ ǼƛǿƵʌƸ ǰǾ ƤǤƼəʊ ƛƼƟʉ ǻǴƜǸƼƟ ǷƦǅǿǸƜǼʉ 
Ƹƭ ǯƙƜǂǴ ǻɌ ǳƮǂǹǴʋƸ Ɵ ǶƜǴƽ ǻƟ ƸǹǹɌ ǯƱ ƛƻʌƼƦǆʉ ƦƱƛʌƫƜ ǼƛǿƵʌƸ ƛ ƻƷ .ƤǅƛƷʋǷ 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȉȌ 

 

ǚǁ ƜǴ ƝƜƦɌʊ ǴʊǹɌʌǳ ǻǴƜǸƼƟ ǻɌǿǸʋǂʊ Ơǅ ƛƻʌǻ ǿǸ ǻƟʋəƸǹǂʊ  Ɯǵǅ ǻƟʋƷƜ ǼƷʌǳƦƟƛ . ƛƸ
Ǎǿƥ Ǿ ǶƸǸƛǿƵ ǻƟ ǗǾƼǅʌư ǻǴƜǸƼƟƜǼ ǴʊǹɌʌƇǳ ǻǴƜǸƼƟ ǀȣǁƜǼʉ ǺƷƜǁƛʉ ǼƛǿƵʌǳ  ƤǅǿǸ

Ȣ ǻƟ ǶƏ ƽƛ ƸǚƟ ǾʌȯʌəƸʊ ǻǴƜǸƼƟƜǼʊʋ Ǵ ǻɌʊǿǸʋǂʌǳ Ǵ ǻǤƜǍƛʊǹɌʌǳƜǽǸ ƻƷ .ʋƤ Ɯƭ ǻƟʊʋ 
ǴʊǁƻʌƸ ǻǴƜǸƼƟ ƻƷ ƛƻ ǶƜƥƷǿƵ ɋƠǁ ǻɌǿǸʋǂʊ Ʒ ǾʋǶƸ Ȣ ƜǼǿɚǰƛʌƛƸ ǼƛǿƵʌƸ  ǯƙƜǂǴ .ƷƼɌ

Ǵ ǶƜƥƷǿƵ ǃǾƻ ǻƟ ƛƻʊƟʌǹʌƸ ǻǴƜǸƼƟ Ǿƛʉ ƛƼƟʉ Ɵ ǶƏ ǯƱǻ ǅʌǺǿʉ ǾʋǺɁʉ ǼƛǿƵ ǶƜƥƷǿƵʌƸ 
Ǵ ǶƜƥƷǿƵ ǻƟ ǻɌ Ƥǁƛ ǘǨǿǴ ǶƏ Ǿ ƌƤǅǿǸʊƏʌʋƸ Ǵ ǾʊƟʌǹʌƸ ǻǴƜǸƼƟ ǷƦǅǿǸ ƻƸǩȮ ǻɌ ƜǼ

ƛƼƟʉǶƜƥ ǻǸƜǨ˥Ƶ ƸǸǾƻ Ǿ Ƥǁƛ ǄƶƠƥƺǰƛʉ .ƷƻƛƷ 

ƜǴ ǻǴƜǸƼƟ ƻƜƦƵƜǁ Ǿ ƣƜǞǰ ƜƟƜǼʉ ƜȢʋǶǿƦ Ǵ ǗǾƼǅʊǹɌʌǳ ƛƸƦƟƛ ƻƷ ǻɌ Ƥǁƛ ǷɍǵǴ .
Ɍǵʊ əƷƜǁ͔ʊ ǻǱǉǿƱ ƇǯƙƜǂǴǺƼǑƜƵ Ǿ ƸǅƜƟ ƼƟƼǁʉ ǮƜǁƜǼʉ ƛƸƦƟƛ ǮǾƛʊʋ ƛƼƟ ƛƻʉǶƜƥ 

ǰǾ ƇƸǹɌ ǺƸǸƽʊ ƜƟʋƦǂʊ ǅƜƟ ƻǿƠǉ ǻɌʌƸ ǶƏ ǲƛƻƏ ǲƛƻƏ ǾɚƟ ƛƼǤ ƛƻ ƜǼʌƼʋƸ. 

 

Ǣ˥ƵƼƟ ƜȢ ƣƜǞǰ ƷƛƸǚƥ ƇǶƜǂǸƛ ǶƜƟƽʋǶǿƦ ǂƟʌƻƜ ƛ ǻƟ ƜǴ .ƸǸƷǾƸƲǴʋǷ îƣƜǞǰ íǻǵǱɌƜǼʉ 
îǺƸǅ Ǿƻƽƻ íǴʊǿəʌʋǳƛ .ʋǷ ƛƼƟ ƣƜǵǱɌʉ ƜȢʋǶǿƦ ƜǹǚǴʉ ǾʋǺɁƛʉ ǸƜǴƽ .ƸǸƻƛƷʊǻɌ ƜȢʋǶǿƦ  ǻƟ

ǻǵǱɌ ƽƛ ǲƛƸɌ ƼǼƜǼʉ ǴƼƟ ǺƸǅ ǾƻƽƻʊƇƷƻǿƵ ʋɋ  ǐǩǤ Ǿʋɋ ǹǚǴʊ ǶƏ ƽƛ ƫƜƦǹƦǁƛ ƜǼ
ǴʊƸǹɌƱ ƻƷ Ɯǵǅ .ʌǷ ƼƟǻǴƜǸǿǸʋǂʊ ƥƜǞǰʊ  ǳǁƛ ǻƟîǞƦǴʌƼí ǼƛǿƵ ǻǤƜǍƛ ǻǴƜǸƼƟ ǻƟʌƸ  .ƷƼɌ
ǞƦǴʌƇƜǼƼ ƥƜǞǰʊ ǻǴƜǸƼƟ ƻƷƤƵƜǁ ǻɌ ƸǸƛ ƛƼƟ Ɯǵǅ ǷǼƹ ǻƦƵƛƷƼȢ Ǿʉ ǉƜƵ ƻǿǖǹǴʊ  ƻƜǵǅ ǻƟ
ǴʊƸǸǾƻǶƏ ƽƛ ǲƛƸɌ ƼǼ .ǶƜǆǸ ƜǼǺƸǹǼƷʉ ʋɋ ǞƦǴʌƼ ƜǹǚǴ Ǿ Ƥǁƛʉ ǾʋǺɁƛʉ ƛƼƟʉ  Ɯǵǅ

ǰǾ .ƤǅƛƷ ƸǼƛǿƵʊ ƛƼƟʉ ƜȢʋǶǿƦ ƽƻ ƣƜǵǱɌ ǐǩǤǾƻ ǺƸǅƜǹǚǴ ǻɌ ƸǸƛʉ  Ǿ ƸǸƻƛƷ ǇƜƵ
ƜƟʋƦǂʊ ǸƛƸƟʌƸ ǵǸ ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌ ƽƛ Ɯǵǅ ǻɌʊǸƛǿƥʌƸ ǞƦǴ ǶƛǿǹǙ ǻƟʌƼ ǹɌ ǺƷƜǥƦǁƛʌƸ. 

ɚǁʊ ɚƟ ƼǖǸ ƻƷ ƛƻʌƼʋƸ ǉƜƵ ƷƛƸǚƥ ǻɌʊ  ˥ƪǴ .Ƥǁƛ ǻƦƵǿǴƏ ƛƻ ƣƜǵǱɌ ƽƛîǆƟʌǷíƇ 
îǶǿǵƟ ƜƮǸǿǵǼ íʋƜ îƟʌǃƻƜ ǲƛƼƟ íƥƜǵǱɌʊƤǁ ǃƽǿǴƏ źɘǁ ǻɌƷʋǺƸʉ Ǵ ƜǵǅʊƸǵǽǤƦǨǾ .ʊ 

ƥƜǵǱɌ ƽƛ ǻɌʊ ǝʌƼ ǶƏ ƽƛǴ ǺƷƜǥƦǁƛ ƜǼʊǹɌʌƸ ɘǁ ǾǴ ƻƛƼǨ ƞǑƜƶǴ ƛƻ ǶƜƥʊǼƷʌƇƸ  ƜƟ ɘǁ
ǼƜɚǸʊ  ǻɌîƛʋǷ Ȯ ƜƟƜƟʊ Ǵʊǻəí Ƶ Ɯǵǅ ǻƟʌǺƼ ǀɍǙ Ǿ Ƹǅ ƸǼƛǿƵǱǵǚǰƛʊ  ƸǼƛǿƶǸ ǶƜǆǸ

ƛƼƟ ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌ ƽƛ ǻɌ ƛƼȮ .ƷƛƷʉ ǺƷƼɍǸ ǺƷƜǥƦǁƛ ɘǁƛʋƸǹɌ ǋƼǤ ˥ƪǴ .ʌƸ  ɘǁ ǻƟ ǻɌ
ǿɚƟʌʋƇƸ îǰƻƜȮ ǻƟʊ ǵɌ ǻɌ ǳƦǥəʊ əƸǸǾƷ Ǿ ǃƽƻǾ ǶǿȮ ǾƸƟʊ ƛƼƟʉ ƦǴ˥ǁʌƤ ǻƟǿƵ .í ɘǁ



ȉȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ȯ ǻȮʌƾʉ ǴʊƍƷǿǹǅ îǶ˥Ǥ Ƕ˥Ǥ Ƕ˥Ǥ Ƕ˥Ǥ ǾƸƟ Ƕ˥Ǥ  Ƕ˥Ǥ Ƕ˥Ǥ Ƕ˥Ǥ Ƕ˥Ǥ Ƕ˥Ǥ Ƕ˥Ǥ
Ƕ˥Ǥ .íƟ ƻƷʌǷ  ǐǩǤ ɘǁ ƣƜǵǱɌîǾƸƟ íǴ ƛƻʊƸǁƜǹǅ źǶƜƟƽ ƻƷ ƇǻǵǱɌ ǶƏ ǻɌ ƛƼȮ ƇǀƟ Ǿ 
ɚǁʊ Ƶ .Ƥǁƛ ǺƸǅ ǾƻƽƻʌǱʊƜǼ ǴʊǿəʋƸǹ ƛ ǻɌʋǷ ƛƼƟ ǗǿǍǿǴʉ ǻƟƼəǸ ǦƷƜǉ ƜǼʌƤǂ .

Ǹ ǏǿƟƼǴ ǳǼ ƜǴ ǻƟ ǻƦƠǰƛʌƤǂ ƛƼƟ ƛƻ ƜǴ ƻƜɌ ɘǁ ǶǿȮʉ Ǎǿƥʌư ƛƸǸƛ Ǻƛƻ ǲǿǽǥǴ.ƤƵ 

ǻǵǱɌƜǼʉ ǶƏ ǐǁǿƥ ǻɌ ǺƸǅ ǾƻƽƻƜȢ ƜƟ ƜǼʋǶǿƦ Ǵ ǢƼƱ Ǿ ǺƷƼɌ ƻƛƼǨƼƟ ǏƜƠƥƻƛʊǸƽʌǳ  ǻƟ
ƽ ƯƼǅʋƼ :Ƥǁƛ 

and       del       global      not       with  

as        elif      if          or        yield  

assert    else      import      pass  

break     except    in          raise  

class     finally   is          return  

continue  for       lambda      try  

def       from      nonlocal    while  

ǄǴƜǵƥ ǵǼʌǷƜǼʋƸǹ Ǹ ǻɌ ɘǁ Ǣ˥Ƶ ƼƟ ǾʌƽƜ ƜȢ ƇƷƻƛƷ ǃƽǿǴƏ ǻƟʋǶǿƦ ǻǵǼʉ ƛʋǷƜǼ  ƛƻ
ƦǨǾ .Ƥǁƛ ƸǱƟ ǃƷǿƵʊ Ǵ Ǿƛ ǻƟʊǿəʌʋƸ try ƏƻƜɌ Ƕʉ ƜƟ ǐƠƥƼǴ ǻɌ ƛʋǷ  ƛƻ Ƥǁƛ ǶƜǴƼǤ
Ǵ ǲƜƮǸƛ ɋǅ ǶǾƸƟʊƸǼƷ Ǽ ǾʌƤǨǿȯ ǵǸ ǺƜƠƦǅƛʊƸǹɌ. 

ƜǴ ƛʋǷ ǻǵǱɌ ǶƜǅƷǿƵ ǶƜǴƽ ƻƷ Ǿ ƻǾƼǴ ǻƟ ƛƻ ƜǼʋƷƜ ǼƛǿƵʌǳ  ƻƷ ƜǴ Ƕˤƛ ƾɌƼǵƥ .ƤǤƼə
ƜȢ ƜƟ ǶƷƽ ǢƼƱʋǶǿƦ ǰǾ .Ƥǁƛ ɘǁ ƜƟ ǶƜǂǸƛ ǶƷƽ ǢƼƱ ǶƜǵǼ ƸǹǸƜǴ ǻƟʊ ǴʊƦǂǸƛƷʌƸ  ǻɌ

ƜȢʋǶǿƦ ǴʊƸǸƛǿƥ ƠǰƜƭ ƍƸǸƾƟ ǢƼƱ Ɯǵǅ ƜƟʊ Ɍƛ ƻƜʋǷ ƛƼƟ ǻɌ Ƥǁƛʉ ƜȢ ǶƷƻǾƏ ǢƼƱ ǻƟʋǶǿƦ 
ǤƜɌʊƤǁ Ȣ ǻɌʌǲƜ ǰƜǨ ƻƷ ƛƻƞ ǉƜƵʊ ǼƸƟ Ǿƛ ǻƟʌƸ ƜȢ ǾʋǶǿƦ  ƸǼƛǿƵ ǶƷƽ ǢƼƱ ǻƟ ǗǾƼǅ

ǻǸǿǵǸ ƜƟ Ƥǁƛ ƼƦǽƟ .ƷƼɌʉ îǶƜǽƭ ǲ˥ǁ íǹɌ ǗǾƼǅʌǳ: 

print('Hello world!')  

ƣƜǵǱɌ Ǿƻ ƛƻ ˤƜƟʉ  ƺǝƜɌʋƜ  ƻƷʋɋ ǾʋƛƼʋƼɚǆ ǿǹƟ ǷƦǴʋǂʌƸƼƠƥ .ʋɋ ǴʊǿəʋƇǳ ǾƛǰʌǷ 
ƜȢ ǶƜƟƽ ǻƟ ǻǴƜǸƼƟʋǶǿƦ ǿƦƲǴ ƜƟʋƣƜ ƛƼƟ ƻƛƷƜǹǚǴ Ǿ ƤǁƻƷʉ ƦǅǿǸ ƛƻ ǾƛʌƸǻǱǵƭ .ʉ  ƜƟ ƜǴ

îǘƟƜƥ íprint ƛƼƟʉ  ȠƜȮʋɋ ǯǩǸ ǯƵƛƷ ǻɌ ǷƦǴ ƽƛ ǻƦǅƻǴ ǗǾƼǅ ǻƦǤƼə ƻƛƼǨ ǮǿǨʊƷǿǅ .
ǯǩǸ ƤǴ˥Ǚƥˤ ƻƷ ǮǿǨʌǷ Ɵǻ ɍƥ ƣƻǿǉʊ Ǵ ǻƦǅǿǸ ǻǸƜəǾƷ ǾʊƷǿǅƦǨǾ .ʊ ƛ ƻƷʋǷ  ǻƟ ƝƜƦɌ



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȉȎ 

 

ǯǩǸɍƥ ǮǿǨʊ ǺƻƜǅƛ ǴʊǹɌʌƇǳ ƛ ǶƜǴƻǿǖǹǴʋǷ  ƤǴ˥Ǚ í'îƦǨǾ Ǿʊ ǯǩǸ ǻƟ ǺƻƜǅƛ ǻǸƜəǾƷ ǮǿǨ
ǴʊǹɌʌǳ ƛ ǶƜǴƻǿǖǹǴʋǷ  ǶƜǆǸ í"îǻǱǵƭ ƻƷ .Ƥǁƛʉ  ƇˤƜƟǻƦǅƻ ʊǹǚʋ ƜǴ ʉ ƣƻƜƠǙHello 

world ǯǩǸ ǯƵƛƷ ƻƷɍƥ ǮǿǨʊ .Ƥǁƛ ǻƦǤƼə ƻƛƼǨ 

 

ˤƜƱ ǻǵǱɌ ƸǹȮ ǻɌʉ ƜȢʋǸǿƦʊ ʋƷƜ ƦǤƼəʌǳ ƜƟʋƦǂʊ ʋƷƜ ɚƟʌƼʋǳ Ɍ ƣƜǵǱɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƻǿǒȮ ǻ
ǻǱǵƭ ǾƜȢ ƜƟ ǶƷƼɌ ƤƠƲǉ ǻƟ ǗǾƼǅ ƜǼʋǶǿƦ ǹɌʌǳǸ ƸƟ ǀȢ .ʌƤǂ ƜǸƛǿƥ ǻɌʊʋ  ƻƷ ǶƜǴƷǿƵ
Ƹƭ ǶƜƟƽʋƸ ǻƥǿƟ ǻƟ ƛƻʉ ƜǴƽƏʋǄ ƻƛƺɚƟʋǳ. 

ǯƠǨ ƛ ƽƛʋǻɍǹ ǸƛǿƦƟʌƸ ǹɌ ƤƠƲǉ Ǿƛ ƜƟʌƇƸ ǻǸƜƵ ǻƟ ǻɌ Ƥǁƛ ƼƦǽƟǹɌ ǄƥǿǙƷ ǶƜƥʌƸ ǀȢ .
 ǶƏ ƞǊǸ ǯƱƛƼǴ ǻɌ Ƥǁƛ ǲƽˤ ʉǾƻȣǴƜɌʌƼƥǿǶƜƥ ǹɌ ƻǾƼǴ ǳǼ ƜƟ ƛƻʌǳ. 

ƛ ƻƷ ƜǴʋǷ ƤǵǂǨ ƜȢ ƞǊǸ ǇǿǊƵ ƻƷʋǶǿƦ Ǻƛƻ ǾƽƛƸǸƛʉ  ǶƏ ʉǾƻǾʋƽǾƸǹ  ƤƠƲǉ
ǼƛǿƵʌǳ ǰ ǶƛƼƟƻƜɌ .ƷƼɌʌǀɌǿǹ Ǵ ƜǵƦƱʊƸǹǸƛƷ ƜȢ ƻǿǒȮ ǻɌʋǶǿƦ ƼǑ ƽƛ Ǿƻʋǧ  ǶƽƜƶǴ
ǲƼǸƻƛƾǤƛʉ əƷƜǁ ǻƟ ƷǿƵʊ .ƸǹǹɌ ƞǊǸ 

ǮǾƛ ƜȢ ǻɌ Ƥǁƛ ǲƽˤ ǻǵǼ ƽƛʋǶǿƦ ǹɌ ƷǿǱǸƛƷ ƛƻʌƸƛƼƟ .ʉ ƛʋƻƜɍǹ ƟƜǁ ǻʋƤ 
https://python.org ǹɌ ǻǚƭƛƼǴʌƸǻƶǂǸ ǾƷ .ʉ ȍȋ  ǾȊȉ ƟʌƦʊ ƛƼƟʉ ǾʋƽǾƸǹ  ƻƷ

ƻƜǵǚǴ ǻƟ ǻƭǿƥ ƜƟ .Ƥǁƛ ƿƼƦǁƷʉ ǁʌǳƦǂ  ƇƷǿƵʋɍʊ ǶƏ ƽƛƻƷ ƛƻ ƜǼʋƤǤƜ ǹɌʌƸ. 

ƜǴ ƛ ƻƷʋǷ ƜȢ ƽƛ ǺƻǾƷʋǶǿƦ Ȋ Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ ǅƜƟ ǷƚǵǒǴ ǀȢʌƸ ǻƶǂǸ ǻɌʉ  ƛƻ ǐƠƥƼǴ
Ǵ ƷǿǱǸƛƷʊǹɌʌƸƛ ǷƦǅǿǸ ǶƜǴƽ ƻƷ .ʋǷ ǻƶǂǸ ƝƜƦɌʉ  ǶƏȊȓȍȓȈ .Ƥǁƛ 

ƦǨǾʊ ƾə Ƹǅ ƼǼƜǕ ƝƜǊǸʋǻǹʉ Add Python to PATH ƥ ƛƻʌɋ ǸƾƟʌƸ  ƞǊǸ Ǿ
ǼƷ ǻǴƛƷƛ ƛƻʌƸǤƜɌ ˤƜƱ .ʊƤǁ ǿǹǴ ƽƛ ǻɌʉ Ǿ ƣƻƜƦǁƛʋƽǾƸǹ CMD  ƛƻƸʌǹɌ ƛƼƭƛ .CMD 
 ƇƸǅ ƽƜƟ ǻɌ ƣƻƜƠǙpython ǿǹƟ ƛƻʋǂʌƸ ǿǅ ƷƻƛǾ ǾʋƸ: 

C:\ Users\ eman> python 

 
Python 3.5.1 (v3.5 .1:37a07cee5969, Dec  6 2015, 01:54:25)  

[MSC v.1900 64 bibbt (AMD64)] on win32  



ȉȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Type "help", "copyright", "credits" or "license" for more 

information.  

>>> 

źǶ˥Ǚƛ ƜȢ ƼǂǥǴʋǶǿƦ Ǵ ǈƶǆǴ >>> ƷƜǵǸ ƜƟ ǻɌʊƇƷǿǅ ǺƸǹǼƷ ǶƜǆǸʉ əƷƜǴƏʊ ƜȢʋǶǿƦ 
ƛƼƟʉ ǁƼȢʌǶƸ  .ƤǁƜǵǅ ƽƛ Ǯƛǿǁ ǢǾƼǚǴ Ǯƛǿǁ ǶƜǵǼîȮ ǻɌ ˤƜƱʊƍí Ɵ ǻƟʌǶƜ ǺƷƜǁ Ƽƥ
ƜȢʋǶǿƦ ǺƷƜǴƏʉ Ȯ ǶƏ ǲƜǵƥ .ƤǁƜǵǅ ƜƟ ǶƷƼɌ ƤƠƲǉʌƾʉ Ǹ ǶǿǹɌƛ ǻɌʌƽƜ ƻƛƷʋƇƸ  ƤƠƲǉ

ƜȢ ǶƜƟƽ ǻƟ ǶƷƼɌʋǸǿƦʊƤǁ. 

ǋƼǤ ǹɌʌǳ ǺƷƜǁ Ɯǵǅ ǻɌƼƥʋǷ ǻǵǱɌƜȢ ƣ˥ǵƭ Ǿ ƜǼʋǶǿƦ Ǹ ƸǱƟ ƛƻʌƦǂʌƸƜǅ .ʋƸ Ơǅʌǻ  ǻƟ
ǸƛƷƻǿǸƜǎǤʊ  ǻɌ ʉǾƻʋɋ ǁʌǺƻƜʉ ƷʋƼɚ ǺƸǴƏ ƷǾƼǤǴ Ǿ ƸǸƛʊƸǹǼƛǿƵ  ƜƮǸƏ ƣƛƷǿƭǿǴ ƜƟ

ǹɌ ƷƻǿƵƼƟ ǯɍǆǴ ƜƟ ƇƸǹǹɌ ƻƛƼǨƼƟ ǏƜƠƥƻƛʌƸ: 

>>> I come in peace, please take me to your leader  

File "<stdin>", line 1  

I come in peace, please take me to your leader  

             ^ 
SyntaxError: invalid syntax  

>>> 

ƜǍǾƛǗ Ȣ ƝǿƵʌǄ ǵǸʊƷǾƻǵǼ Ƽəƛ ƷƻƛƷ ǮƜǵƦƱƛ .ʌǷǻǸǿə ǼƷ ǻǴƛƷƛ ƻƜɌ ǻƟʌƇƸ  ǶƏ ǶƜǹɌƜǁ
ǁʌǺƻƜ ƼƮǹƵ ǮǾƛʉ ǮƜǝƹ ƜƟ ƛƻ ǯǩǹǴ ǀȣǁ Ǿ ǺƷƼɌ ǾƼǤ Ɯǵǅ ǻƟƇ ƜǽǸ ƻƷ Ǿ ǲƼəʋƤ  ƝǿƵ

 ʉǾƻǴ ƛƻ Ɯǵǅ Ǿ ƸǹǹɌ ǶƜƦƵƼǁ ǶƏʌǯ ƜǴƼǤʋƸǹ. 

ǻǸƜƦƶƠǅǿƵ  Ɯǵǅʋɋ ǻƶǂǸ ƛ ƽƛʋǷ ƟƜƦɌʊ ƻƛƷ ƤǁƷ ƻƷ ǻɌʋƸ ƻǾƏ ǶƜƥƷǿƵ ƜƟ ƛƻǺƷƛʋƸ  Ǿ
ǚǁ ˤƜƱʊ ǴʊǹɌʌƸ ǶƏ ƜƟ ǶƜǅƷǿƵ ǶƜƟƽ ƜƟ ǻɌǹɌ ƤƠƲǉ ƜǼʌƸ: 

>>> print('Hello world!')  

    Hello world!  

ǶǿǹɌƛ Ǹ ƸƟ .ƤǁƜǵǅ ƤǁƷ ǗƜǍǾƛ ǮƼƦǹɌʌƤǂ ǵɌʊ ƟʌƼƦǆ ǶƏ ƜƟǹɌ ƤƠƲǉ ƜǼʌƸ: 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȉȐ 

 

>>> print('You must be the legendary god that comes from the 

sky')  

You must be th e legendary god that comes from the sky  

>>> print('We have been waiting for you for a long time')  

We have been waiting for you for a long time  

>>> print('Our legend says you will be very tasty with 

mustard')  

Our legend says you will be very tasty with must ard 

>>> print 'We will have a feast tonight unless you say  

 File "<stdin>", line 1  

    print 'We will have a feast tonight unless you say  

                                                     ^ 
SyntaxError: Missing parentheses in call to 'print'  

>>> 

ǻǵǰƜɍǴ Ȣ ƝǿƵʌǄ ǴʊƤǤƻ ƛ Ɯƥʋǻɍǹ ʋɋ Ƶ ǺƜƠƦǅƛʌǱʊ ƷƼɌ ɋȮǿɌʋƸ ƜȢ ǾʋǶǿƦ Ǹ ƽƜƟʌǺƾǃƛ 
.ƤǤƼə ǶƜƦƦǵǁ ǻƟ ƛƻ 

ƤǁƻƷ ƜȢ ǻɌ ƤǁƛʋǶǿƦ ǂƟʌƻƜ ȢʌȯʌǺƸ ƸǹǵƥƻƸǨ Ǿ Ƥǁƛ  Ǿ ƞǁƜǹǴ ǷƦǴ ƝƜƶƦǸƛ ƻƷ
ƛƼƟʉ  ǃƽƛƷƼȢɚƦƶǁʌƼʊǴ ʉ ƸǹɌǰǾʊ ǸƜǴƽʊǻɌ Ǵ ƤƠƲǉ Ǿƛ ƜƟʊǹɌʌƸ ƛʋǷ  ǻƦǅƛƷ ƼǖǸ ƻƷ ƛƻ
ǅƜƟʌƸ ƜȢ ǻɌʋǶǿƦ Ǹ ǃǿǼƜƟʌƤǂƼƦɍȮǿɌ .ʋǷ ƜǒƵʉ ƛƼƟ ƇƜǵǅʉ ǂǥƥ ƻƷ ǯɍǆǴ ǾƛʌƼ  ǢƼƱ

Ǵ ƨǙƜƟ ƛƻ ƜǵǅʊƷǿǅ ǯǉƛ ƻƷ ƜǴ ƇˤƜƟ ǮƜƪǴ ƻƷ .ʋɋ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǶƜǴƷǿƵ ƜƟ ǻǵǰƜɍǴ
ǁʌǀɍƦǹ/ǷƦǴ ƛƼƟ ǳǽǤ ǯƟƜǨʉ ƜȢʋǶǿƦ ƦǅƛƷʌǳ. 

ƦǨǾʊ ǻǴƜǸƼƟ ƽƛ Ɯǵǅƛʉ Ʒ ǈƶǅ ǐǁǿƥ ǻɌʋƼɚʉ Ǵ ǺƷƜǥƦǁƛ ǺƸǅ ǻƦǅǿǸʊǹɌʌƇƸ  ƻƷ
ƜɍǴ ǯǉƛ˸ǻǵǰ ƟʌǷ ǻǴƜǸƼƟ ǶƏ Ǿ ƜǵǅǿǸʋǶƜǂ ƷʋƼɚ ƛ ƻƷ Ǿ ƤǁƛʋǷ ƟʌǷ ƜȢʋǶǿƦ ʋɋ  ǻƟ ǐƟƛƻ
Ǵ ƝƜǂƱʊƏʋƸƜȢ .ʋǶǿƦ ǁǾʌǻǱƛʉƤǁ ǻǴƜǸƼƟ ǶƜəƸǸƽƜǁ ǻƟ ǻɌǴ ǺƽƜƭƛ ƜǼʊƸǼƷ  ǶƜǆǸ ǻɌ
ƛ ƸǹǼƷʋǷ ƜƟ ǻǵǰƜɍǴʋƦǂʊ ƜƟ ƻǿǒȮƸǅ Ʀǵǁ ǻȮ ǻƟ Ǿʊ ȢʌǄ ƌƷǾƼƟ ǨƜƟ ǯǊǤ ƸǹȮ ǐǩǤʌǺƸǸƜǵ 

ǻƦǁƷ ǻƟ ǳǼ Ɯǵǅ Ɯƥʉ ǻǴƜǸƼƟǸǿʋǸƜǂʊ ƜȢ ǶƜƟƽ ǻɌʋǸǿƦʊ ǴʊƸǹǵǽǤ ǿǅ ǧƲǱǴʋƸ. 

ǯƠǨ ƛ ƽƛʋǻɍǹ ƜȢ ƼǂǥǴ ƜƟʋǶǿƦ ǖǤƜƱƛƸƵʊ ǹɌʌƇƸ ƜƟʋƸ ǖǤƜƱƛƸƵ ƤǁƻƷ ǃǾƻʊ  Ǿƛ ƜƟ
 ƛƻʋƷƜ ɚƟʌƼʋƸǁ ǶƜǹɌƜǁ ǮƜƱ ƼǼ ǻƟ .ʌǺƻƜʉ ƜȢʋǶǿƦ ƜǹǚǴʉ îǔǤƜƱƛƸƵ íǵǸ ƛƻʊƸǹǵǽǤ: 



Ȋȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> good- bye 

Traceback (most recent call last):  

 File "<stdin>",  line 1, in <module>  

NameError: name 'good' is not defined  

>>> if you don't mind, I need to leave  

  File "<stdin>", line 1  

    if you don't mind, I need to leave  

                 ^ 
SyntaxError: invalid syntax  

>>> quit()  

Ƽəƛ ǅƜƟ ǺƷƼɌ ƤǨƷʌƸ ǴʊƟʌǹʌƸ ǼƜǒƵ ǻɌƜʉ ƥǾƜǥƦǴʊ  ǮǾƛ ǃ˥ƥ ƻƷ .Ƥǁƛ ǺƷƛƷ ƛƻ
NameError ƜǒƵ ǲǾƷ ǃ˥ƥ ƻƷ Ǿ ƷƛƷʉ îǝ ǷƦǴʌƼƠƦǚǴƼí . ƇǲǾƷ ǃ˥ƥ ƻƷif ʋɋ 

ǻǵǱɌʉ ǸƜǴƽ Ǿ Ƥǁƛ ǺƸǅ ǾƻƽƻʊǻɌ ƜȢʋǶǿƦ ƛʋǷ Ǵ ƛƻ ǻǵǱɌʊƟʌƸǹ Ǵ ƼɍǤʊƸǹɌ  Ɯǵǅ ǻɌ
ǴʊǼƛǿƵʌƸ Ȯʌƾʉ ƜȢ ǻƟ ǶƏ ǇǿǊƵ ƻƷʋǶǿƦ ǿɚƟʌʋǰǾ .Ƹʊ ƦǨǾʊ ǻǴƛƷƛ ƜƟʉ  ǻƭƛǿǴ ǻǱǵƭ
ǴʊƷǿǅ Ǵ ǾʊƟʌǹʌƸ ƦǁƻƷ ƻƜƦƵƜǁʊ Ǵ ƻƷƜǉ ƛƻ ƜǒƵ ƇƷƻƛƸǸʊƸǹɌ. 

Ǻƛƻ ƜȢ ƽƛ ǶƸǅ ƫƻƜƵ ƤǁƻƷʋǶǿƦ  ƽƛ ǺƷƜǥƦǁƛquit ()  ƷƜǵǸ ƽƛ ƸǚƟ ƼǼ ǻƟ .Ƥǁƛ >>>
ƛ ǮƜƱʋǷ Ǵ ɋǵɌ ƝƜƦɌʊƸǹɌ ǵǽǥƟ ƼƦǽƟ ǻɌʌƸ Ǵ ƻǿǒȮʊƷǿǅ ƜȢ ǶƜƟƽ ƜƟʋǶǿƦ  ǻǵǰƜɍǴ Ǿƛ ƜƟ

əƷƜǁ ǻƟ Ǿ ƷƼɌʊ .Ƹǅ ƫƻƜƵ 

 

ƜȢʋǶǿƦ ʋɋ Ǵ ƝƜǂƱ ǻƟ ˤƜƟ ͝ưǒǁ ǶƜƟƽʊƏʋƸƜȢ ǢƸǼ .ʋƇǶǿƦ ƦƱƛƻʊ  ǶƏ ǶƷǿƟ ǳǽǤ ǯƟƜǨ Ǿ
ƛƼƟʉ ͔ǷƦǅǿǸ Ǿ ǶƸǸƛǿƵ Ƥǽƭ ǶƜǂǸƛ ͔ǷƦǴ Ƥǁƛ ǻǴƜǸƼƟƇ ƥƻǿǉ ǻƟʊ ȣǴƜɌ ǻɌʌƼƥǿ  ǻƟ ǳǼ

ǻǒǁƛǾʉ ƜȢʋǶǿƦ ƜǤ ǶƜǵǼ ƸǸƛǿƦƟʋǯ ǶƜƟƽ .ƸǹɌ ǃƽƛƷƼȢ Ǿ ƸǸƛǿƶƟ ƛƻƜǼʉ ǻǴƜǸƼƟǿǸʋǂʊ 
ǂƟ ˤƜƟ ưǒǁʌƻƜ ƽʋƷƜƸǸǢǾƼǚǴ ƽƛ .ƼƥʋǷ ǶƏǴ ƜǼʊǶƛǿƥ  ƇƛǾƜƭ ǻƟC++Ƈ Ruby ƇPHP Ƈ

Basic ƇPrel ƛǾƜƭ ǾƼɍǁƛʋƤȣ ǺƸǸƽƛƷƼȢ .ƷƼɌ ǺƻƜǅƛʉ ȣǴƜɌʌƼƥǿ )CPUǵǸ (ʊƸǸƛǿƥ  ǻɌ
Ǽ ǶƜƟƽʌǲƛƸɍȯ ƛ ƽƛʋǷ ǻǴƜǸƼƟ.ƸǵǽǥƟ ƛƻ ƜǼ 

 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȊȈ 

 

ǺƸǸƽƛƷƼȢ ǸƜƟƽʊ Ǵ ƛƻʊƸǵǽǤ źǶƜƟƽ ǶƏ ǻƟ ǻɌ ǅƜǴʌǷ ǴʊǿəʌʋǳǅƜǴ ǶƜƟƽ .ʌǷ ǂƟʌƻƜ ƷƜǁ Ǻ
ǼƛǿƶƟ Ƽəƛ .Ƥǁƛʌǳ ǅƜƟ Ƥǁƛƻ Ǿƻ Ǿ Ɋƻʌǳ ǅƜǴ ǶƜƟƽ ǻƟ ǷƦǅǿǸʌǷ ǂƟʌƻƜ ǻǱǉǿƱ ƼƟƼǁ

 Ǿ Ƽǥǉ ƽƛ ǐǩǤ ǻɌ ƛƼȮ ƷǿƟ ƸǼƛǿƵʋɋ ɍǆƥʌǯ :Ƥǁƛ ǺƸǅ 

001010001110100100101010000001111 
11100110000011101010010101101101 
...  

ƦǨǾʊ ǎǨ ƼǼƜǕ ǻƟʌǻ Ǵ ǺƜɚǸʊǹɌʌƇƸ ǴʊƟʌǹʌƸ ǅƜǴ ǶƜƟƽ ǻɌʌǷ ǂƟʌƻƜ Ɵ Ǿ ǺƷƜǁʊʕƏʋǄ 
ǴʊƸǅƜƟ ǯŹɌ ǻɌ ƛƼȮɍǆƥ ǃʌǯ ǰǾ Ƥǁƛ ǢƼƱ ǾƷ ƽƛ ǺƸǅʊ ǸƜƟƽ ǷƦǴ ƽƛ ǶƏ ǷƦǴʊ  ǯƪǴ
ƜȢʋǶǿƦ ǂƟʌƻƜ ȢʌȯʌǺƸƼƥ ƛƼƟ .Ƥǁƛʉ ǵǼʌǷ ǱǨ ƷƛƸǚƥʌǱʊ ǻǴƜǸƼƟ ƽƛǿǸʋǶƜǂ   ǻƟ ǮƜƱ ǻƟ Ɯƥ
ƛʋǷ ǻƦǅǿǸ ǻǴƜǸƼƟ ǶƜƟƽǳƭƼƦǴ ǋǿǙ ƻƷ .ƸǸƛƜǼʉ ǥǱƦƶǴʊ ƛƼƟʉ  .ƷƻƛƷ ƷǿƭǾ ǻǴƜǸƼƟ ǷƦǅǿǸ
ƛʋǷ ƦǴǳƭƼǺƽƜƭƛ ƜǼʉ ǻǴƜǸƼƟ ƻƷ ǷƦǅǿǸƜǼʉ ˤƜƟ ưǒǁʊʋ ƜȢ ǯƪǴʋǶǿƦ ʋƜ Ƽɍǁƛ ƛǾƜƭʋƤȣ 

ǻǴƜǸƼƟ ǻƟ ƛƻǿǸʋǀ ǴʊǼƷǹƸƜǽǸ ƻƷ .ʋƤ ƛ ǳǽǤ ǯƟƜǨ źƸɌʋǷ ǻǴƜǸƼƟ ǶƜƟƽ ǻƟ Ǿ ǻƦǤƼə ƛƻ ƜǼ
ǅƜǴʌǷ ƸƠƥʋǄǱ ǴʊǹɌǹƸƛ ǶǿǹɌƛ .ʋǷ  ǐǁǿƥ ƸɌCPU .Ƥǁƛ ǃƽƛƷƼȢ ǯƟƜǨ 

ƽƛ ƜƮǸƏʊʋ ǅƜǴ ǶƜƟƽ ǻɌʌǷ Ƥƶǁ ǻƟǴƜɌ ƻƛƾǤƛȣʌƼƥǿ ƛ ƇƤǁƛ ǺƷƻǿƵ ǺƼəʋǷ ǵǸ ǶƜƟƽʊƸǸƛǿƥ 
Ɵ ǻɌʌǷ ƤƶǁƜǼƻƛƾǤƛʉ ƥƻƜƠǙ ǻƟ .Ʒǿǅ ƜƮƟƜƭ ǣǱƦƶǴʊ ǱƟƜǨʌƤ Ƥƶǁ ƽƛ ǯǵƱƻƛƾǤƛʉ  ǻƟ
ƤƶǁƷ ƻƛƾǤƛʋƼɚ ǻǴƜǸƼƟ .ƷƻƛƸǸ ƛƻƜǼʊʋ ǶƜƟƽ ǐǁǿƥ ǻɌƜǼʉ ǺƸǅ ǻƦǅǿǸ ˤƜƟ ưǒǁ ƸǸƛ
ǴʊƸǹǸƛǿƥ Ɵ ǻɌʌǷ ȣǴƜɌʌƜǼƼƥǿʉ ƜǼƼǂǥǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǣǱƦƶǴʉ ƭ ǣǱƦƶǴ ǻƟ .ƸǸǿǅ ƜƮƟƜ

ƥƻƜƠǙʊ Ǵ ƜǵǅʊǸƛǿƥʌƸ  ƼǂǥǴ ǐǁǿƥʋƜ ƜȣǴƜɌʋƼǱ ǻǴƜǸƼƟʉ ƛƼƟ ƛƻ ǺƸǅ ǻƦǅǿǸʉ Ƥƶǁ ƻƛƾǤƛ
ƸƭʋƸ ǹɌ ǳǽǤ ǯƟƜǨʌƸ. 

ǳƭƼƦǴƜǼʉ ǶƜƟƽƜǼʉ ǻǴƜǸƼƟǿǸʋǂʊ Ǳǉƛ ǺǾƼə ǾƷ ƻƷʊ Ǵ ǻǉ˥ƵʊƸǸǿǅ :Ȉ Ǿ ƜǼƼǂǥǴ (
ȉƜȣǴƜɌ (ʋƜǼƼǱ. 

ʋɋ ) ƼǂǥǴinterpreter ƛƻ ǘƠǹǴ ƸɌ (ï õòø¡ò³ðö ǴƜǸƼƟ ǻɌǻǴƜǸƼƟ ǐǁǿƥ ǻǿǸʋǀ 
 ǺƸǅ ǻƦǅǿǸï ʊǴƇƸǸƛǿƵ ƾƮƥʋǻ ǴʊƸǹɌ Ǿƻ ƛƻ (ǻǴƜǸƼƟ ƸɌ) ǯǵǚǰƛƻǿƦǁƷ Ǿʉ ǂǥƥ ƛǿǼʌƼ 

ǴʊƸǹɌǸƜǴƽ .ʊǻɌ ǱǴƜǚƥ ƤǰƜƱ ƽƛ ƜǴʊ ƜȢ ƼǂǥǴʋǶǿƦ Ǵ ǺƷƜǥƦǁƛʊǹɌʌƇǳ ʋɋ  ǐƵʋƜ ǻǱǵƭʉ 



Ȋȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜȢʋǸǿƦʊ ǴʊǿǸʋǂʌǳ ƜȢ ǾʋǶǿƦ Ʒƻ ƸǚƟ ǐƵ ƞǱǑ ƜǴ ƽƛ Ǿ ǺƷƼɌ ǃƽƛƷƼȢ ƇǺƸǸƛǿƵ ƛƻ ǶƏ Ɯƭʉ 
ƻǴ ƛʊƸǹɌƛ ǻƦƠǰƛ .ʋǷ Ǵ ǻƟ ƸǸǾƻʌǶƛƾ ǲƽˤ ǃƽƛƷƼȢ ƇƛƼƟʉ ƸɌ ǐƵ ǶƏƇ Ǹʌƾ ʊɚƦǂƟ .ƷƻƛƷ 

ƵƼƟʊ ƜȢ ƻƷ ǏǿǒƵʋƇǶǿƦ Ǵ Ǿƛ ǻƟʊǿəʋƸ  ǻɌîƜƟʋƦǂʊ ƷƜǩǴʋƼʉ ƛƼƟ ƛƻʉ ǺƷƜǥƦǁƛʉ ƸǚƟʉ 
ƻƜȣǂƟ ƼǑƜƵ ǻƟʉí .ƛƼƟʉ ƛʋǷ ǴƜǸ ƜǴ ƻƜɌʊ ƛƼƟʉ ǴƼƟ ƻƛƸǩǴ ǶƏʊƾəʋǹʌǳ ǸƛǿƦƟ ǻɌʌǳ Ə ƻƷʋǺƸǹ 

Ǹʌƾ  ǻƟ ƛƻ ǲƜǸ ǶƏǞƦǴ ƻƛƸǩǴ Ǿ ǺƷƻǾƏ ƼǑƜƵʌƼ ǹɌ ƫƻƜƵ ǶƏ ƽƛ ƛƻʌǳƞǂȮƼƟ ǳǁƛ .ƜǼʊʋ  ǻƟ ǻɌ
ƛʋǷ ƷƜǩǴʋƼ ǴʊǸƽʌǳ variable ʋƜ ǞƦǴʌƼ ǞƦǴ .ƤǁƛʌƇƜǼƼ ƷƜǩǴʋƼ  ǻɚǸ ǶƜǅƷǿƵ ƻƷ ƛƻ
ǴʊƸǸƻƛƷƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ ǞƦǴ ǻɌʌƼ x  ƻƛƸǩǴ6 ǞƦǴ Ǿ ƷƻƛƷ ƷǿƵ ƻƷ ƛƻʌƼ y  ƻƛƸǩǴ

x * 7 :ƛƻ 

>>> x = 6  

>>> print(x)  

 6 
>>> y = x * 7  

>>> print(y)  

42 
>>> 

ƻƷ ƛʋǷ ƜȢ ƽƛ ƜǴ ƇǮƜƪǴʋǶǿƦ ƦǁƛǿƵʌǳ  ƞǂȮƼƟ Ǿ ƸǅƜƟ ǻƦǅƛƷ ƼǑƜƵ ǻƟ ƛƻ Ǆǅ ƻƛƸǩǴ ǻɌ
x  ʉǾƻƛ ǻƟ .ƸǸƾƟ ǶƏʋǷ Ə ƻƷ ƜǴ ƣƻǿǉʋǺƸǹ ǴʊǸƛǿƥʌǳ ƛ ǐǁǿƥ ƛƻ ƻƛƸǩǴʋǷ  ƻƜǎƱƛ ƞǂȮƼƟ
ǹɌʌǳ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƜǴ .print Ǵ ǷƚǵǒǴʊǿǅʋǳ ƜȢ ǻɌʋǶǿƦ ǸƛǿƵƛƼǤ ƜƟʊ  ǶƏ ƻƛƸǩǴ ƇƞǂȮƼƟ

ƜǵǸ ƛƻʋǄ ǴʊƸǼƷ .ǀȣǁ ƜȢ ƽƛʋǶǿƦ ǴʊǼƛǿƵʌǳ  ƜƟ ǺƷƻǿƵ ƞǂȮƼƟ ƻƛƸǩǴ ǻɌx ɚƟ ƛƻʌƷƼ 
ƜǽǸ ƻƷ Ǿ ƸǹɌ ƝƼǍ ƤǥǼ ƻƷʋƤ  ƻƷ ƛƻ ǺƸǅ ǻƠǁƜƲǴ ƻƛƸǩǴy  .ƸǼƷ ƻƛƼǨƤʋƜǽǸ ƻƷ  ƽƛ

ƜȢʋǶǿƦ ǴʊǼƛǿƵʌǳ ǱǚǤ ƻƛƸǩǴ ǻɌʊ y .ƸǹɌ ȠƜȮ ƛƻ 

ƻƷ ƛʋƇƜƮǹ Ǻƻƛƾə Ǿ ƣƛƻǿƦǁƷ ƛƻ ƜǼʋɋ  ǻƟʋɋ  ǻƟƜȢʋǶǿƦ ƷƛƷʋǳƛ ƜƟ .ʋǷ ƜȢ ǮƜƱʋǶǿƦ  ǻƟ
ǶƏ ǶƛǿǹǙ ǻƟ ƜǼʋɋ Ǵ ǺƜɚǸ Ǻƻƛƾə ǻǱǂǱǁʊƸǹɌ Ǻƻƛƾə ǻɌƜǼʉ ƸǚƟʉ ǴʊƸǹǸƛǿƥ ǺƻƛƾəƜǼʉ 
ǱƠǨʊ ǺƷƛƷ Ǿ ƸǹǅƜƟ ǻƦǅƛƷ ƼǑƜƵ ǻƟ ƛƻƜǼʊʋ ǶƏ ǻƟ ǻɌƜǵǸ ƤǁƛǿƵƻƷ ƛƻ Ƥǁƛ ǏǿƟƼǴ ƜǼʋƸǹ .

ǰǾƛ ƜǴ ǶǿǹɌƛʌǷ ȢǢƛƼəƛƻƜ ǒƵ ƻƜǽȮʊǶƜǴ ǩǒǹǴ ǻǱǵƭ ƻƜǽȮ ƻƷ ƛƻʊ Ǿ ƦǅǿǸ ǳǽǤ ǯƟƜǨʌǳ .
ǿǅ ƻƜɌ ǻƟ ƤǁƷ ǳǼ ƜǵǅʋƸ ǵǼ ǾʌǷƜǼ ƜȢ ƼǂǥǴ ƷƻƛǾ ƛƻʋǶǿƦ ǹɌʌƸƦƱ .ʊ  ƿƜǂƱƛ Ƽəƛ



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȊȊ 

 

ǴʊǹɌʌƸ ƛ ǻɌʋǷ ǺƻƛƾəǺƷƜǁ ƻƸǩǸƏ ƜǼǸ ǻɌ ƸǸƛʌƽƜʉ Ǹ ǶƜǆǸƷƼɌ ƷƻƛǾ ǻƟʌƇƤǂ ƛ ǳǼ ƽƜƟʋǷ 
ǹɌ ǶƜƥƷǿƵ ǧƱ ƻƷ ƛƻ ǣǒǰʌƸ Ǻƻƛƾə Ǿ ƛƻ ƜǼ.ƸʌǂʋǿǹƟ ǶƜƥƷǿƵ 

ƠǑʌƤǚ ʋɋ ƛ ƼǂǥǴʋǷ ƛǿƦƟ ǻɌ Ƥǁƛ ƸǸʋɋ ǿɚƦǥəʉ ǱǴƜǚƥʊ Ȯ ƸǹǸƜǴʌƾʉ  ǮƜƪǴ ƻƷ ǻɌ
Ʒ ˤƜƟʋƸʋƸ ƛƼƟ .ƸǅƜƟ ǻƦǅƛƷ ƛƻʉ ƜȣǴƜɌʋƼǱ Ǵ ǦƼǤ ǗƜǍǾƛʊƸǹɌƜƟ Ɯǵǅ .ʋƦǂʊ  ƛƻ ǻǴƜǸƼƟ ǯɌ

ƜǤ ƞǰƜǨ ƻƷʋǯ Ǿƛ ǻƟ ǿƲƥʋǯ ǼƸƟʌƸƜȣǴƜɌ ǀȣǁ .ʋƼǱ  ǘƠǹǴ źƸɌ ǃƽƛƷƼȢ Ǿ ǶƸǸƛǿƵ ǻƟ ǗǾƼǅ
 ǶƜƟƽ ǻƟ Ǿ ǺƷƼɌ ˤƜƟ ưǒǁǅƜǴʌǷ ƸƠƥʋǄǱ ǴʊƸǹɌƦǸ .ʌǻƮ ʋɋ ƜǤʋ ͔ ǯ  ƛƼƭƛ ǯƟƜǨƷǿƟ ƸǼƛǿƵ. 

ʊƥƻƜƠǙ ǻƟ ƛʋǷ ƜǤʋǯ ǱƟƜǨʌƤ Ƥƶǁ ǐǁǿƥ ƛƼƭƛ.ƤǅƛƷ ƸǼƛǿƵ ƛƻ Ɯǵǅ ƻƛƾǤƛ 

Ƽəƛ ǁ ƽƛʌǳƦǂ ǾʋƽǾƸǹʉ Ǵ ǺƷƜǥƦǁƛʊǹɌʌƇƸ ƛʋǷ ǻǴƜǸƼƟ źǶƜƟƽ ǻƟ ǻɌ ƜǼǷʌǅƜǴƸǸƛ ǱƟƜǨ ǾʌƤ 
 ƛƼƭƛ ʉǾƻȣǴƜɌʌƼƥǿ ƸǸǿǂȢ ƇƸǸƻƛƷ ƛƻʉ  ǯƪǴîexe íʋƜ îdll íǰǾƛ ǻɌ ƤǅƛƷ ƸǹǼƛǿƵ ƛƻʊ 
Ǵ ǻƟƜǹǚʉ îǶƷǿƟ ƛƼƭƛ ǯƟƜǨ íǴǾƷ Ǿʊ îȢ ǻǸƜƶƟƜƦɌʌƸǸǿ ǿȢʋƜí ǰ ƻƷ .ƤǁƛʌǀɌǿǹ  Ǿ
ɍǴʌǃƜƦǹ ƸǸǿǂȢʉ ǆǸ ǻɌǶƜ ǺƸǹǼƷʉ ƜǤʋǯ .ƷƻƛƸǸ ƷǿƭǾ ƸǅƜƟ ƛƼƭƛ ǯƟƜǨ 

Ƽəƛ  Ɯǵǅʋɋ ƜǤʋǯ ƛƼƭƛʊʋ Ǿ ƻƷ ƛƻʋƛƼʋƼɚǆ  ƷǿƵ ǷƦǴõ ˥ƪǴ Notepad õ ƽƜƟ ʌǹɌƇƸ 
Ȯʌƾʉ ƜǵǸ ǻɌʋǄ  ƇƸǅ ƸǼƛǿƵ ǺƷƛƷʋɋ  Ǿ ƜǸƛǿƵƜǸ ˥ǴƜɌ ǷƦǴ:ƷǿƟ ƸǼƛǿƵ ǧƭǾ ǧƭƛ 
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ǈƶǆǴ ǅƜǴ ǶƜƟƽ ǻƟ ǷƦǅǿǸ Ǿ ǶƸǸƛǿƵ ǻɌ ƤǁƛʌƇǷ Ǹ ǺƷƜǁ ǶƛƸǹȮʌƤǂ ƛ ǾʋƤǁƜƮǹ  ǻɌ
ƜȣǴƜɌ Ǿ ƜǼƼǂǥǴʋƜǼƼǱʊʋ ǺƽƜƭƛ ƜǴ ǻƟ ǻɌʉ Ǵ ƛƻ ˤƜƟ ưǒǁ ǶƜƟƽ ƻƷ ƸɌ ǷƦǅǿǸʊƇƸǹǼƷ  ƷƻƛǾ

Ǵ ƷǿəʊƸǸǿǅ. 

ǐǁǾ ƜȣǴƜɌ ǇǿǊƵ ƻƷ ƜǴ ƨƲƟʋƼǱ Ɯǅ ƼǂǥǴ ǾʋƸ ƛʋǷ  ƸǹɌ ƻǿǒƵ Ɯǵǅ ǷǼƹ ǻƟ ƼɍǤ
ƜȢ ƼǂǥǴ źƷǿƵ ƇƞƵ ǻɌʋǶǿƦ ƻǿǒȮ Ə .Ƥǁƛ ǺƸǅ ǻƦǅǿǸʋƜ ƜȢʋǶǿƦ  ƻƷʋɋ ƜȣǴƜɌ ǶƜƟƽʋǯǺƸǅ 
ƦǨǾ ƍǺƸǅ ǻƦǅǿǸʊ Ǵ ǶƜǴƼǤ ǐƵ ƻƷ ƜǴʊǿǸʋǂʌǳ python ǨƷʌƜǩ ǨƜǥƥƛ ǻȮʊ ǴʊƍƸƦǤƛ 



Ȋȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜȢʋǶǿƦ ˤƜƟ ưǒǁ ǶƜƟƽ ƜƟʊʋ  ǳǁƛ ǻƟC Ƥǁƛ ǺƸǅ ǻƦǅǿǸ. ǴʊǸƛǿƥʌƸ ƼǑ ƽƛʋǧ ƜǁʋƤ 
www .python.org ǹɌ ǺƸǼƜǆǴ ƛƻ ǶƏ ǘƠǹǴ ƸɌʌƸƜȢ ǯǉƛ ƻƷ .ʋǶǿƦ  ǃƷǿƵʋɋ 

ǻǴƜǸƼƟƛʉƤǁ ǅƜǴ ǶƜƟƽ ƣƻǿǉ ǻƟ ǻɌʌǷ ƜȣǴƜɌʋǯ ǸƜǴƽ .Ƥǁƛ ǺƸǅʊǻɌ ƜȢʋǶǿƦ Ǿƻ ƛƻʉ 
ǁʌǳƦǂ Ǵ ƞǊǸ ƷǿƵʊǹɌʌƸ  Ɯǵǅʋɋ ƜǸƼƟ ƽƛ ƤǅǿǸǾƻǻǴʉ ƜȣǴƜɌʋǯ ǅƜǴ ǶƜƟƽ ǻƟ Ǿ ǺƸǅʌǷ 

ǺƸǴƏƻƷʉ ƜȢʋǶǿƦ  ƛƻ ʉǾƻǁʌǳƦǂ Ǵ ƻƛƼǨ ƷǿƵʊǼƷʌƸǾ ƻƷ .ʋƇƽǾƸǹ ǅƜǴ źƸɌʌǷ ƜȢʋǶǿƦ  ǻɌ
ǱƟƜǨʌƤ ǂǴ ƻƷ ˤƜǵƦƱƛ ƸǅƜƟ ǻƦǅƛƷ ƛƼƭƛʌƼ ƽʋƼ :Ƥǁƛ ǻƦǤƼə ƻƛƼǨ 

C:\ Python35\ python.exe 

ƛʋǷ Ɵ ƣƜǙ˥ǑƛʌƼƦǆ Ȯ ǶƏ ƽƛʌƾʉ ƛƼƟ ǻɌ ƷǿƟʉ ǻǴƜǸƼƟǿǸʋǂʊ ǸʌƽƜ ƦǅƛƷʌƸ ǷƦǂǸƛƷ ǯǉƛ ƻƷ .
ʋƜ ƽ ǶƜǆǹƦǂǸƛƸǸʋƷƜ ƩƜƥʌƼʉ ǻǴƜǸƼƟ ƸǸǾƻ ƻƷǿǸʋǂʊ Ǿ ƷƻƛƸǸ Ɯǵǅǰʊ ǼƜəʊ ƛ ǷƦǂǸƛƷʋǷ  ƷƻƛǿǴ

Ǵ ɋǵɌ Ɯǵǅ ǻƟʊƸǹɌ ƼƦǽƟ ɊƻƷ Ɯƥʉ ǅƜƟ ǻƦǅƛƷ ƻƜɌ ƸǸǾƻ ƽƛʌƸ. 

 

ƻƜɌ ǱǴƜǚƥ ƤǰƜƱ ƜƟ ǶƷƼɌʊ ƟǿƵ Ǻƛƻʊ ƛƼƟʉ Ǿ ǶƷǿǴƽƏ Ǿ ǶƷƼƟ ǺƼǽƟʋəɁʊƜǼʉ ƜȢʋǶǿƦ  Ƥǁƛ
ǰǾʊ ƛƼƟʉ Ȣ ǯƙƜǂǴ ǯƱʌȯʌƇǺƸ ƛʋǷ ǉǿƥ ǃǾƻʌǻ ǵǸʊƷǿǅ. 

ǋƼǤ ǹɌʌƸ Ǵ ǻɌʊǼƛǿƵʌƸ ƻǿƦǁƷ ǲƜǵƥƛƼƟ ǲƽˤ ƣƛʉ  ǷƦǅǿǸʋɋ  ǯƵƛƷ ƛƻ ǻǴƜǸƼƟʋɋ 
ƜǤʋǯ ƻƛƺɚƟʋƸ ǻƟ ǻɌ Ƥǁƛ ưǍƛǾ .ʋɋ ǾʋƛƼʋƼɚǆ  ǷƦǴõ ʉƾʌȮ Ơǅʌǻ ƣǿǸ ǻƟǾ ƻƷ ƸȢʋƽǾƸǹ 
õ ʌǸƽƜ ǼƛǿƵʌƸ  ǻƦƠǰƛ .ƤǅƛƷNotepad ǾʋƇƽǾƸǹ ƾəʋǻǹʉ ƠǰƜƭʊ ǸʌƤǂƛ ƻƷ ƜǴ .ʋǷ  ƝƜƦɌ

ƾə ǾƷʋǻǹ Ɵ ƛƻ ʉƛƼƛʋǷ ǵǅ ǻƟ ƻǿǖǹǴƜ ǤƼǚǴʊ ǴʊǹɌʌǳ .Ƥǁƛ ǳƥƛ ǮǾƛ .Ƽǁʉ Ɯǁ ǻƟʋƤ 
https://atom.io ǸƾƟʌƸ ƼǑ ƽƛ Ǿʋǧ  ƇǶƏǾʋƛƼʋƼɚǆ ǻǴƜǸƼƟ ǇǿǊƶǴǿǸʋǂʊ  ƛƻ ǳƥƛ

ƻƷʋƤǤƜ ǹɌʌƸƾə .ʋǻǹʉ  ǲǾƷNotepadd ++ ƛƼƟ .Ƥǁƛʉ ƻƷʋƤǤƜ Ǹ ǶƏʌƾ ǴʊǸƛǿƥʌƸ  ǻƟ
ƜǁʋƤ https://notepad -plus-plus.org ǹɌ ǻǚƭƛƼǴʌƸ. 

ǻƟ ƜǤʋǱʊ ǯǵǚǰƛƻǿƦǁƷ ǷƦǅǿǸ ƽƛ ƸǚƟ ǻɌƵƹ ƜǼʌǺƼ ǴʊǹɌʌƇǳ ƼɍǁƛʋƤȣ Ǵʊǿəʌʋǳ ǲƜǸ .
ƼɍǁƛʋƤȣƜǼʉ ƜȢʋǶǿƦ  ǻƟ.py Ǵ ǳƦƵʊƷǿǅǻǸǿǵǸ ǻƟ .ʉ ƽʋƼ ǹɌ ǻƭǿƥʌƸ: 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȊȌ 

 

csev$ cat hello.py  

print('Hello world!')  

csev$ python hello.py  

Hello world!  

csev$ 

ǻǵǱɌʉ csev$ ǁ źǶ˥ǙƛʌǳƦǂ" ƣƻƜƠǙ .Ƥǁƛ ǷǴ ǯǴƜǙcat hello.pyǿƦƲǴ "ʋƣƜ ƜǤʋǯ 
hello.py ƜǵǸ ƛƻʋǄ ǴʊƸǼƷ  ǻɌ˥ǚǤ  Ɯǽǹƥʋɋ .Ƥǁƛ ǐƵ 

ƻƷ ƛʋƜƮǹ Ǵ Ǿƛ ǻƟ Ǿ ǺƷƼɌ ƻƜǎƱƛ ƛƻ Ƕ˥Ǚƛ ƼǂǥǴ ƜǴʊǿəʌʋǳ  ƜƟ .ƸǸƛǿƶƟ ƛƻ ǘƠǹǴ ƸɌ ǻɌ
ƜǤ ǳǁƛ ǶƷƻǾƏʋǯ ƜȢʋǶǿƦ ǴʊƸǵǽǤ ƜƟ ƛƻ ƸɌ ǻɌʋƦǂʊ ƛ ǻƟ .ƸǸƛǿƶƟ ƜƮɌ ƽƛʋǷ ƜȢ ƣƻǿǉʋǶǿƦ 
ƜǤ ƽƛ ƛƻ ƸɌʋǯ Ǵ ǃƽƛƷƼȢ Ǿ ǺƸǸƛǿƵ ƼǖǸ ƷƻǿǴʊƇƸǹɌ ƛ ǶǾƸƟʋǻɍǹ ǸʌƽƜʉ ǱǴƜǚƥ ƤǰƜƱ ǻƟʊ 
.ƸǅƜƟ 

ǰǾʊ ƜǤʋǯ ƜǽƦǸƛ ƻƷ ƜǴʉ  ƷǿƵquit () ƛƼƟ ƛƻʉ ǸƜǴƽ ƍƛƼȮ .ƤǅƛƸǸ ǶƸǅ ƫƻƜƵʊǻɌ 
ƜȢʋǶǿƦ ƜǤ ƜǽƦǸƛ ǻƟʋǯ Ǵ ƸɌʊƇƸǁƻ Ǵ ǃƷǿƵʊƸǵǽǤ ǖǤƜƱƛƸƵ ƤǨǾ ǻɌʊƤǁ ƜƟ ǾʋƦǂʊ 

.Ʒǿǅ ƫƻƜƵ 

 

ƛƸƦƟƛʊʋƼƥʋǷ Ƽǚƥʋǥʊ ƛƼƟ ǻɌʉ ʋɋ Ǵ ǻǴƜǸƼƟʊǶƛǿƥ  Ƥǁƛ ƣƻƜƠǙ ƤǅƛƷ ǻǙǿǵƮǴ :ƽƛ
ƥƛƻǿƦǁƷʊ ƛƼƟ ǻɌʉ ǉƜƵ ƻƜɌ ǲƜƮǸƛʊ ƦƱ .Ƥǁƛ ǺƸǅ ǻƦǅǿǸʊ ƼɍǁƛʋƤȣ ǺƷƜǁʉ hello.py 
ƜȢ ƻƷʋǻƛʉƼƥʋǷ ˸ƤǰƜƱ ʋɋ Ǵ ƝƜǂƱ ǻƟ ǻǴƜǸƼƟʊƏʋƸǥǴ ƻƜɌ ǻɌ Ƥǁƛ ƤǁƻƷ .ʌƸ ǉƜƵ Ǿʊ 

ǵǸ ǲƜƮǸƛʊƇƸǼƷ ǰǾʊ  ƣƻƜƠǙ ȠƜȮîǸƷ ǲ˥ǁʌƜí ʋɋ ǕǾʌǻǥ ǻǴƜǸƼƟ ǻɌ ƤǁƛǿǸʋǀ  ǶƏ ǻƟ
.Ƥǁƛ ǺƷƼɌ ƻƛƺəƛǾ 

ƼƟƛʉ  ǲǿǽǥǴ ǶƜǁƏ ɊƻƷʋɋ ǻǰƒǂǴ ƇǻǴƜǸƼƟƛʉ ɚƟ ƼǖǸ ƻƷ ƛƻʌƼʋƸ ƛƼƟ ǻǴƜǸƼƟ ǻɌʉ  ǯƱ
Ȯ ǶƜǵǼ ǻǴƜǸƼƟ .Ƥǁƛ ǺƸǅ ǻƦƵƜǁ ǶƏʌƾʉƤǁ ǕǾ ǻɌʌǻǥʉ .ƷƻƛƷ ǺƸǽǙ ƼƟ ƛƻ ǻǰƒǂǴ ǯƱ 

ǋƼǤ ǹɌʌƸ ƛƼƟ ǻƠǁƜƲǴ ǮƜƱ ƻƷ ǻɌʉ ǩƲƥʌǧ  ʉǾƻƤǂȢƜǼʉ ǤʌǀɊǿƟƛʋƸ ˥ƪǴ .
ǴʊǼƛǿƵʌƸ ǻǵǱɌƛʉ Ɵ ǻɌʌƼƦǆʋǷ Ʒ ƛƻ ǺƷƜǥƦǁƛǻƦǁƷ ƻƛʉ ƤǂȢ ƽƛƟ ƇƷƻƛƷ ƜǼʌǶǾƼ ǆɍƟʌƸ .



Ȋȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǴʊǸƛǿƥʌƸ ƼƦǁƛʋ͝ǳ Ƽƭ)ʋǶƜ ƻƜƭʉ  ʉǾƻǻƲǥǉʉ ǤʌǀɊǿƟǹɌ ȠƜȮ ƛƻ (ʌƇƸ  ǻƟ ǻǵǱɌ ǀȣǁ
ƷƼɚƟ ǻǵǱɌʋƸ ƠƟ ƜƥʌǹʌƸ ǥƦǁƛƼȢǺƷƜƼƥʋǷ ƛ .Ƥǁƛ ǲƛƸɌ ǻǵǱɌʋǷ ƽ ǶƜǴƽ ǳǼ ǃǾƻʋƷƜʉ ǴʊƇƷƼƟ 

ƛƼƟ .ƤǁˤƜƟ ƜǒƵ ǮƜǵƦƱƛ ǳǼʉ ƛʋǷ Ǵ ƻƜɌʊǸƛǿƥʌƸ ʋɋ ǻǴƜǸƼƟʉ ƜȢʋǶǿƦ ǿǹƟʋǂʌƸ  ǲƜƮǸƛ Ɯƥ
Ƽǁʋǘ ǨƷ Ǿʌǧ ƛʋǷ ǕǾʌǻǥ ɚƟ ǺƸǽǙ ƼƟ ƛƻʌƷƼ ǩƟ Ǿʌǻ ǸƛƻƺɚǅǿƵ ǻƟ ƛƻ ƷǿƵ ƤǨǾʊ Ǒʊ ǹɌʌƸ. 

ǻƟ ǼƜɚǸ ǮƜƪǴ ǶƛǿǹǙʊ ǻƦǅǿǸ ǻƟʉ  ƽʋƼ ƟʌƽƛƸǹʋƸƟ ǻǵǱɌ ǲƛƸɌ ǶƜƥƼǖǸ ǻƟ .ʌƼƦǆ ǩƟ ƽƛʌǻ 
ƍƻƜƟ ƸǹȮ ƍǺƸǅ ƻƛƼɍƥ 

the clown ran after the car and the car ran into the ten t 

and the tent fell down on the clown and the car  

ˤƜƱ ǹɌ ƻǿǊƥʌƸ ǵǼ ǻɌʌǷ Ǿƻ ƛƻ ƻƜɌʉ ǹƦǴʊ Ǵ ƜƟʌǱʌǶǿƜǼ  ǲƜƮǸƛ ǐƵǼƷʌƸǩƱ ƻƷ .ʌƤǩ  Ƽəƛ
 ǻƟ ǗǾƼǅʋəƷƜʌƼʉ ƜȢʋǶǿƦ ǹɌʌƸ ǻǴƜǸƼƟ Ǿƛʉ ƛƼƟʉ ƛʋǷ ǿǹƟ ƻƜɌʋǂʌƇƸ ƼǁʋǘƼƥ  Ɲƛǿƭ ǻƟ
ǼƛǿƵʌƸ ǁƻʌƸ. 

ƦƱʊ ǴʊǸƛǿƥʌƸ ǻǴƜǸƼƟ ƽƛƛʉ Ɵ ǷǴ ǻɌƛƼʉ ƛʋǷ ǹɌ ǺƷƜǥƦǁƛ ǳƦǅǿǸ ƻǿǖǹǴʌƸ  ƤǨǾ Ǿ
ƟʌƼƦǆʉ ƛƼƟʉ ƼƶƟ ǶƜƥƷǿƵʋƸ: 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȊȎ 

 

name = input('Enter file:')  

handle = open(name, 'r')  

text = handle.read()  

words = text.split()  

counts = dict()  

for word in words:  

    counts[word] = counts.get(word,0) + 1  

 
bigcount = None  

bi gword = None 

for word,count in list(counts.items()):  

    if bigcount == None or count > bigcount:  

        bigword = word  

        bigcount = count  

 
print(bigword, bigcount)  

 
# Code: http://www.pythonlearn.com/code3/words.py  

# Or select Download from this tr inket's left - hand menu 

ƛƼƟʉ ƛ ƽƛ ǺƷƜǥƦǁƛʋǷ ƦƱ ǻǴƜǸƼƟʊ Ǹ ǲƽˤʌƤǂ ǻǴƜǸƼƟ ǻɌǿǸʋǂʊ ƛƻ ƜȢ ƜƟʋǶǿƦ ǅƜƟ ƸǱƟʌƸ .
ƛƼƟʉ ǹɍƥ ɊƻƷʌɋƜǼʊʋ ƛ ƻƷ ǻɌʋǷ ƷƼƟ ƻƜɌ ǻƟ ǻǴƜǸƼƟʋƇǳ ƛ ǺƷ ǯǊǤ ƜƥʋǷ  ƜǴ ǺƛƼǵǼ ƝƜƦɌ
ǅƜƟʌƸƜǽǸ ƼƟƻƜɌ ǶƛǿǹǙ ǻƟ ˥ǚǤ .ʊʋƇ ǹɌ ǺƷƜǥƦǁƛ ǻǴƜǸƼƟ ƽƛʌƇƸ  ǲƜƮǸƛ ƣƻƸǨ Ǿ ƤǙƼǁ
ǕǾʌǻǥƛʉ ǻǱǉǿƱ ƼƟƼǁƛƻ  ǺƻƜǖǸƸʌǹɌ ɀƼǸƛ Ǿ ǶƜǴƽ Ǿʉ ƽʋƷƜʉ ƛƼƟʉ ƼƶƟ ƷǿƵʋƸǴ .ʊǸƛǿƥʌƸ 

ƜǼƸɌ ǻɌʉ ƦǁƷ ƛƻ ˤƜƟʊ  ƷƻƛǾʋɋ ǾʋƛƼʋƼɚǆ ƸʌǹɌ  ǾʋƜ ƛʋǻɍǹ ǻƟ Ƽʋƽ ƿƻƷƏ ǶƏ Ǿ ǻƦǤƻ ƛƻ ƜǼ
ǹɌ ƷǿǱǸƛƷʌƸ: 

http://www.pythonlearn.com/code3  

Ƽəƛ ƛ ƽƛʋǷ ǹɌ ǺƷƜǥƦǁƛ ǻǴƜǸƼƟʌƇƸ ƜǽǸ ƼƟƻƜɌ ǶƛǿǹǙ ǻƟ Ɯǵǅ ǯǉƛ ƻƷʊʋ Ǿ  ǶƛǿǹǙ ǻƟ ǷǴ
ǻǴƜǸƼƟǿǸʋǀ ƼǑ ƽƛʋǧ ǒǁƛǾʊ ƜȢ ǳǁƛ ǻƟʋǶǿƦ ǺƷƼɌ ƻƛƼǨƼƟ ǏƜƠƥƻƛ ǳǼ ƜƟƛʋǳƜȢ .ʋǶǿƦ Ǽƛƻʊ 
ƛƼƟʉ ǯǵǚǰƛƻǿƦǁƷ ǻǙǿǵƮǴ ǮƷƜƠƥƜǼʉ  ǥǴʌƸ ǻǴƜǸƼƟ ƸǹǸƜǴ)ǂɌ ƼǼ ƜƟ (ƜǼʊ  ƛƻ ǶƏ ǻɌ Ƥǁƛ



Ȋȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 ʉǾƻǁʌǳƦǂ ƜȢ ƜƟ ƜǴ .Ƥǁƛ ǺƷƼɌ ƞǊǸ ƷǿƵʋǶǿƦ ǵǸ ǢƼƱʊǸƽʌǳƌ  ǢƼƱ ǮƜƱ ƻƷ ǯǉƛ ƻƷ
 ƜƟ ǶƷƽʋƸɍʋƼɚ ƼǑ ƽƛʋǧ ƜȢʋǶǿƦƛʋǳ. 

 

ƻƷ ƸǚƟ ǯǊǤ ƸǹȮʉƇ ǻǱǵƭ ƻƜƦƵƜǁ ƇƣƜǞǰ ǇǿǊƵ ƻƷ ƻƜƦƵƜǁ Ǿ ƇǢƛƼəƛƻƜȢ ƻƜƦƵƜǁ ƇƜǼ
ǸƜƦǁƛƷʊ ƜȢ ƜƟ Ƥǁƛ ƻƛƼǨ ǻɌʋǶǿƦ ǿɚƟʌʋƸ ǼƛǿƵ ƤƠƲǉʌǳ ǱƟƜǨ ǇǿǊƵ ƻƷ .ƷƼɌʌƤƜǼʉ 

ƜȢ ƸǹǵƥƻƸǨʋǶǿƦ ǼƛǿƵ ƤƠƲǉ ǻƟʌǳ ɌƼƥ ǃǾƻ Ɯǵǅ ǻƟ Ǿ ƤǂǆǸʌƞ ƛ ǶƷƼɌʋǷ ǾʋəɁʊƜǼ 
ƛƼƟʉ ƜȢ ƣƻƸǨ ƻƜǽǴʋǶǿƦ ǻǴƜǸƼƟ ƤƵƜǁ ǾƜǼʉ ƷƼƟƻƜɌʉ  ƛƻʋƷƜ ǼƛǿƵʌǳ .ƷƛƷ 

ƜǴ ǿɚǰƛ ƸǹȮ ƽƛʉ ǴǿǽǥǴ͔ʊ ƜȢ ưǒǁʌʋǷ ƛƼƟʉ ǻǴƜǸƼƟ ƤƵƜǁǴ ǺƷƜǥƦǁƛ ƜǼʊǹɌʌǳƛ .ʋǷ 
ƽʋƇƤƵƜǁƼ ǻǴƜǸƼƟ ǻƟ ǏǿƟƼǴ ǐǩǤƜǼʉ ƜȢʋǸǿƦʊ ǸʌƌƤǂ ƙƾƭ ǻɍǱƟʊ ǴƜǵƥ ƽƛʊ ǶƜƟƽƜǼʉ 

ǻǴƜǸƼƟǿǸʋǂʊ Ǵ ƝƜǂƱ ǻƟʊƏʋƌƸ ƜƟƽ ƽƛǅƜǴ ǶʌǷ ǶƜƟƽ Ɯƥ ǻƦǤƼəƜǼʉ ƛ ǯǴƜǅ ˤƜƟ ưǒǁʋǷ 
ƽʋƤƵƜǁƼ ǴʊƸǸǿǅ. 

 

ƻƷʋƤǤƜ  ƽƛ ǺƷƛƷîǸƷʌƜʉ ƟʌǶǾƼí .ƜǅʋƸ Ǿƻ ƽƛ ǺƷƛƷ ǶƸǸƛǿƵʉ ʋɋ ƜǤʋǯ ʋƜ ƼǑ ƽƛʋǧ 
ʋɋ  ǯƪǴ ƻǿǂǹǁGPS ʋƜ ǴʌǷǤǾƼɍǻǴƜǸƼƟ ƻƷ .ƜǼʉ ƛƸƦƟƛ͔ʊʋ ƛ ƇƜǴʋǷ ǺƷƛƷǩƦǂǴ ƜǼʌƜǵ 
Ɍ ƽƛʌƷƻǿƠ ǻǱʌǁǿƟʉ Ɯƥʋȡ Ǵ ǶƷƼɌʊƏʋƸ. 

 

ƜǵǸʋǄ ƦǸʌǻƮʉ  ǻǴƜǸƼƟ ʉǾƻǻƲǥǉʉ ƜǵǸʋǄ ʋƜ  ƻƷ ǄǸƷƛƷ ƻƛƼǨʋɋ ƜǤʋǯ ʋƜ ƜǅʋƸ 
ǼƜɚƦǁƷ ǻƟ ǶƏ ǮƜǁƻƛ Ǿ ǷƦǅǿǸʊ ȣǁƛ ǯƪǴʌƼɍ ƛƼƟʉ ƽǿǴ ǄƶȢʋɋ ʋƜ  ǶƸǸƛǿƵʋɋ 

.ǷƦǴ 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȊȐ 

 

 

ƥƛƻǿƦǁƷʊ  ƻƷ ǻɌʋɋ ƼɍǁƛʋƤȣ ƥƼƥ ǻƟ Ƽəƛ ǺƸǅ ǻƦǅǿǸʌƞ  Ǿʋɍʊ Ʒ ƽƛ ǀȢʋƼɚʉ  ƛƼƭƛ
ƛƼƭƛ ǶƏ ǻƟ ƇƷǿǅʉ ƥƼƥʌƠʊ ǴʊǿəʌʋǳƥƻƜƠǙ ǻƟ .ʊ  ƽƛ ǻǴƜǸƼƟ Ƥǁƛ ǮǿǵǚǴ ǻɌ ƻǿǒǸƜǵǼ

ƛƸƦƟƛʉ ƼɍǁƛʋƤȣ Ǵ ǶƸǸƛǿƵ ǻƟ ǗǾƼǅʊƸǹɌ Ǵ ƜǽƦǸƛ ǻƟ ǾʊƸǁƻ. 

 

ƜǅʋƸ ǼƜəʊ ƛƼƭƛʉ  ƻǿƦǁƷʋƜ ǒƵʊ ǑƼǅ ǶƸǅ ǧǩƲǴ ƼƟ ǏǾƼǆǴ ƇƸɌ ƽƛʊ  ƼɍǤ .ƸǅƜƟ
ǴʊǳǹɌ Ǹ ǻɌ Ƥǁƛ ưǍƛǾ ƻƸǩǸƏʌƽƜ Ǎǿƥ ǻƟʌư ǰǾ ƸǅƜƠǸʊ ƻƛƺɚƟʋƸ  ǻɌʋɋ ǿɌ ǮƜƪǴ ǺƜƥ

Ǵ ǏƼǅ ˥ƪǴ .ǳǸƾƟʊǹɌʌƸ ƷǾƻǾ ǻǴƜǸƼƟ Ƽəƛ ǻɌʉ Dr-Chuck Ɍ ƽƛ ƛƻʌƷƻǿƠ Ǿƻ ƤǤƼəʉ 
ǻƲǥǉʉ ƜǵǸʋǄ  ƣƻƜƠǙHello Master əƛ Ǿ ȠƜȮ ƛƻƼ ƷǾƻǾʉ ǝʌƼ  ƽƛDr-Chuck 

 ƣƻƜƠǙ ƇƤǤƼə ƛƻAccess Denied  ǻƟ ǏǿƟƼǴ ǐƵ ǳǼ ǻǴƜǸƼƟ ƻƷ ƜǴ .ƸǹɌ ȠƜȮ ƛƻ
 ȠƜȮHello Master  ȠƜȮ ǻƟ ǏǿƟƼǴ ǐƵ ǳǼ ǾAccess Denied ƻƛƷ ƛƻʋǳ  ǻɌ

ƷǾƻǾ ǻƟ ƜǹƟʉ ʋɍʊ ǶƏ ƽƛǴ ȠƜȮ ƜǼʊƷǿǅǑƼǅ ǻǴƜǸƼƟ ƻƷ ǺƷƜǁ ƣƻƜƠǙ ǻƟ .ʊ  ƷǿƭǾ
 ǶƸǅ ǧǩƲǴ ƜƟ ǻɌ ƷƻƛƷʋƜ Ɵ ƇǄǸƸǆǸǻǴƜǸƼ Ǵ ǶƜǆǸ ƷǿƵ ƽƛ ƛƻ ƣǾƜǥƦǴ ƻƜƦǤƻ ǾƷʊƸǼƷ. 

 

ʋɋ Ƽǁʉ ƸǹȮ ǻǴƜǸƼƟ ǏǿǒƵ ƽƛʋǷ Ǵ ƛƼƭƛ ƻƜƟ ƸǹȮ ǾʊƸǸǿǅǞƦǴ ˤǿǵǚǴ .ʌƼ ʋƜ ǴǞƦʌƜǼƼ 
ƛ ƻƷʋǷ .ƸǸƻƛƷ ƻǿǎƱ ƤǰƜƱ 

reuse 

ʋɋ Ƽǁʉ ǯǵǚǰƛƻǿƦǁƷ ƽƛǴ ƛƻ ƜǼʊǿǸʋǂʌƸ ǶƏ ƽƛ ǾǻǴƜǸƼƟ ǮǿǑ ƻƷ ƜǼʉ ǺƷƜǥƦǁƛ ƷǿƵʉ 
Ǵ ǺƻƜƟǾƷʊǹɌʌƸ .ʋǹǚʊ Ǹ ǲƽˤʌƤǂ  ǻɌʋɋ Ɯƭ ƻƷ ƛƻ ǯǵǚǰƛƻǿƦǁƷʉ Ɯƭʉ  ǻǴƜǸƼƟ
ǿǹƟʋǂʌƸ .ʋɋ Ǵ ƻƜƟʊǿǸʋǂʌƸ Ǵ ǺƷƜǥƦǁƛ ƽƜƟ ǾʊǹɌʌƸ. 

ƷƻƛǿǴ ɍǆƥ ǦǿǤʌǯǺƸǹǼƷʉ  ǶƜǵƦƵƜǁʋɋ Ǵ ƝƜǂƱ ǻƟ ǻǴƜǸƼƟʊƏʋƸǹǻǵǼ ƞƵ .Ȯʌƾ ƵʌǱʊ 
Ǵ ƼǖǸ ǻƟ ǺƷƜǁʊƸǁƻ .ʋɋ ƷǾƻǾʉ ǴʊəʌƼʋƇǳ Ȯ ƿƜǁƛ ƼƟʌƾʉ Ǵ ǻɌʊǼƛǿƵʌǳ  ƛƻ ƣƛƻǿƦǁƷ

Ɯƥʋȡ ǴʊǹɌʌǳ ƥƼƥ ǻƟ Ɯƥʌƞ ƜȢ ǻƟ ǾƻʌʋǷ ǎǚƟ ƻƷ .ƸǸǿǅ ƛƼƭƛʊ Ǹ ƜǼƜƭʌƽƜ ǑƼǅ Ƥǁƛʊ 
ǵǙƛƜǮ .ǳʌǹɌ ǼƜəʊ ǒƵ ǻɌ Ƥǁƛ ǲƽˤʊ ƛƻ  ƻƛƼɍƥ ƣƜǚǤƷ ǻƟǳʌǹɌƜǼƜƭ ƻƷ .ʊʋ Ɯǅ ǳǼʋƸ 



ȋȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǼƛǿƶƟʌǳ ǻǚǒǨ ƽƛƜǼʊʋ ƸǹȮ ƸɌ ƽƛʋǷ ǹɌ ǺƷƜǥƦǁƛ ƻƜƟ ƸǹȮ ǾʌǳƜǽǸ ƻƷ .ʋƤ ƭǾƼƵ ǳǼʊ Ǿƻʉ 
ƛ ǯƪǴ .Ƥǁƛ ǺƷƜǁ ǃƼǼƜǕ .Ʒǿǅ ƼǼƜǕ ǻƲǥǉʋǷ ǂɌ ǻƟ ǻɌ Ƥǁƛʊ ǿɚƟʌʋƸ ƜȢʋƤ  ƻƛƺɚƟ ƛƻ

Ǿƻʉ ƦǨǾ Ǿ ǾƼƟ Ǿ ƽƜəʊ ǚǸƜǴ ǻƟʊ ǁƻʌƸʉ ƜȢʋƤ Ǿƻ ƻƛƺɚƟ ƛƻʉ Ɯǅ .ƾǴƼƥʋƻǿƚƥ ƻƷ Ƹʉ  ǺƷƜǁ
ǰǾ ƸǅƜƟʊ ǶƜƦǁƛƷ ǯƪǴ ƇǷƦǅǿǸ ƸɌǿǸʋǂʊƇ ǅƜǩǸʊƇ ʋƜ ƦƱʊ əƸǹǸƛƻʊƇ ʋɋ  Ɯǵǅ .Ƥǁƛ ƼǹǼ
ǼƜǥǴ ƽƛʌǳ ǽƮƥ Ǿʌƣƛƾ ǂƟʌƻƜ Ǵ ǗǾƼǅ ǺƷƜǁʊǹɌʌƸ  Ǿʋɋ Ǵ ǧǱƵ ƛƻ ƼƩƛʊǹɌʌƸ. 

 

ƻǿǒǸƜǵǼ Ȣ ǻɌʌƼƦǆ ƷʋƸʋƇǳ Ʊ ƻƷʌǷ ƜȢ ƜƟ ƤƠƲǉʋǶǿƦ ƜƟʋƸ ƟʊƜǽǸʋƤ ǨƷʌǧ ƟǅƜʌǳ ƜƮƟƜƭ .
 ǶƸǅʋɋ  ƻƷ ǢƼƱʋɋ Ǵ ƇǻǴƜǸƼƟʊƸǸƛǿƥ ƦǸʌǻƮǃ ƟʊƵʌǮƜǶƸǅ ƜȢʋǶǿƦ .ƸǅƜƟ 

ǻǴƜǸƼƟǿǸʋǶƜǂ ǺƽƜƥƦǨǾ ƻƜɌʊ ƛ ƜƟʋǷ ƦƶǁƼǁʊ ƜȢʋǶǿƦ ƜǼƜǒƵ ƜƟ ǻǱƟƜǩǴ ƻƷʋǶƜǆ  ǾƼƟǾƻ
ǴʊƸǸǿǅ Ǵ ǶƜǅƷǿƵ ƜƟʊǿəʋƸǹ  ǻɌîƜȢʋǶǿƦ ƵʌǱʊ ƤƶǁəʌƇƼ ƣƼǥǸ Ǿ ƇǷǆƵɚǸƛʌƾ  .Ƥǁƛ

Ǵ ƼǖǸ ǻƟʊƸǁƻ ƜȢ ǻɌʋǶǿƦ ǩƟ ƜƟʌǻ Ǥƻ Ǿ ƤǁǾƷʌǧ ǰǾ ƇƸǅƜƟʊ ǩƱʌǄƦǩ ƷǿǂƱʉ ǴʊƸǹɌ  Ǿ
Ɍ ƜǴ ƽƛʌǻǹ ƜƵ ǻƟ .ƷƻƛƷ ǮƷ ǻƟƼǑ ǵǼʌǷ ǻǴƜǸƼƟ ǳǼ ǗǿǍǿǴƜǼʉ ǨƷʌǧ Ǵ Ǿƻ ƜǴʊəʌƷƼ  ƸǚƟ Ǿ
 ǳǁƛ ǻƟîǸ ƞǁƜǹǴʌƤǂí ǶƏǴ ǶƜǵƥƻǿǉ ǻƟ ƛƻ ƜǼʊƸƟǿɌ.í ƷƛƼǤƛ ǻƦǁƷ ǶƏ ƽƛ Ƽəƛ ǻƦƠǰƛʉ 
ǅƜƟʌƸ Ǵ ǻɌʊǼƛǿƵʌƸ Ʒ ǶƷƼə ǻƟ ƛƻ ǯɍǆǴ ǳƙƛƷʋƼɚʉ ƟʌƽƛƸǹʋƇƸ ƛʋǷ Ǵ ǦƸǉ ǢƛƼəƛƻƜȢʊƸǹɌ 

ƜȢ ǻǸƼəǾʋǶǿƦ ǨƷʌǧ Ƥƶǁ ǾəʌƼ ǰǾ ƇƤǁƛʊ ƷǿǂƱʉ ǵǸʊ ƷǿƵ ǃǾƻ ǻƟ ƛƻ ƜǼƻƜɌ ǻɍǱƟ ƸǹɌ
Ǵ ǲƜƮǸƛʊƸǼƷ. 

ʋɋ Ǵ ƛƻ ǻǴƜǸƼƟ ƻƷ ƜǒƵ ƽƛ ǻǸǿǵǸʊǸƛǿƥʌƸ ƛ ƻƷʋƜƮǹ ǹɌ ǺƸǼƜǆǴʌƸ: 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȋȈ 

 

>>> primt 'Hello world!'  

File "<stdin>", line 1  

primt 'Hello world!'  

  ^ 
SyntaxError: invalid syntax  

>>> primt ('Hello world')  

Traceback (most recent call last):  

File "<stdin>", line 1, in <module>  

NameError: name 'primt' is not defined  

 
>>> I hate you Python!  

 File "<stdin>", line 1  

I hate you Python!  

^ 
SyntaxError: invalid  syntax  

>>> if you come out of there, I would teach you a lesson  

 File "<stdin>", line 1  

if you come out of there, I would teach you a lesson  

 ^ 
SyntaxError: invalid syntax  

>>> 

ǰǾʊ ƜȢ ƜƟ ǶƷƼɌ ƨƲƟ Ǿ Ƽƭ ƻƷʋǶǿƦ Ȯʌƾʉ ǊǸʌǶƜƦƠ ǵǸʊƇƷǿǅ ƜȢ ǶǿȮʋǶǿƦ  ǷƦǥə ƻƷ
)SyntaxErrorǸƷ ƼƵƏ Ɯƥ ƸǅƜƟ ǲƽˤ Ƽəƛ Ǿ Ƥǁƛ ƻǿƠǉ (ʌƇƜ ƛʋǷ ɌƼƥʌƞ Ǵ Ɯǵǅ ǻƟ ƛƻʊǿəʋƸ .

ǹɌ ǔǥƱ ƛƻ ǶƜƥƷǿƵ ǄǴƛƻƏ ǀȢʌƸ Ȣ ƼɍǤ ǻƟ ǾʌƛƸ Ɵ ƜǒƵ ǶƷƼɌʌƦǥʌƸ. 

ƜǅʋƸ ǸƛǿƦƟʌǳ ƜȢʋǶǿƦ  ǻƟ ƛƻʋɋ Ơǆƥ ɘǁʌǻ ǹɌʌǳ .ǰǾ ƤǁƜǵǅ ǧǅƜǙʊ  ƜǤƼǉʋɋ Ƽǁʉ 
ǻǵǱɌƜǼʉ Ǵ ƛƻ ǺƸǅ ǾƻƽƻʊƸǸƛƷƦǨǾ .ʊ ǤǾƼƱ ƜƟʊ Ǵ ǢƼƱ Ǿƛ ƜƟ ǺƜƠƦǅƛʊǸƽʌƸ  ǶƜɍƥ ƛƻ ǄǴƷ
ǴʊƸǼƷ Ǵ ǶƜǆǸ Ɯǵǅ ǻƟ ǾʊƸǼƷ ǵǸ ƛƻ Ɯǵǅ ƻǿǖǹǴ ǻɌʊƸǵǽǤ ǰǾʊ ƛ ƼǖƦǹǴ ǻǸƜǨƜƦǆǴʋǷ 

ƼƱ ƜƟ ƛƻ ǶƜƥƻǿǖǹǴ Ɯǵǅ ǻɌ ƤǁƛǢǾ ƦǁƻƷʊ ƟʌǶƜ ǹɌʌƸƛƼƟ .ʉ ǵǼʌǷ  ǻɌ Ƥǁƛƛƻ >>> 
ƜǵǸʋǄ ǴʊƸǼƷ. 

ǻƟ ƜȢ ƜƟ ƻƜɌ ǻɌ ƻǾƼǴʋǶǿƦ  ƼƦǽƟ Ǿ ƼƦǽƟ ƛƻʋƷƜ ɚƟʌƼʋƇƸ ǱɌ ͝ǗǿǸ ǻǁ ƜƟʊ  ǻƭƛǿǴ ƜǒƵ ƽƛ
ǼƛǿƵʌƸ ƽ ƻƛƼǨ ƽƛ ǻɌ ƸǅʋƸǸƼ: 



ȋȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Syntax errors 

ƜǼƜǒƵʉ Ǵ ǦƜǥƥƛ ƤƱƛƻ ǻɌ ƻƸǩǸƜǵǼ ǷƦǴ ǻƟ ǏǿƟƼǴʊƇƸǹƦǤƛ Ǵ Ư˥ǉƛ ǳǼ ƤƱƛƻʊƸǸǿǅ .
ǤƜɌʌƤǂ ƠƟ ǻɌʌǹʌƸ ƜƮɌʉ  ǻǴƜǸƼƟʋɋ ƜǒƵʉ ƼǴƛƼəʉ ʋƜ ˥Ǵƛʊʋ ǺƷƼɌƛʋƸƜȢ .ʋǶǿƦ  ǲƜǵƥ

Ǵ ƛƻ Ǆǅ˥ƥʊƸǹɌ ǿɚƟ Ɯǵǅ ǻƟ ǻɌʋƸ ǨƷʌƜǩ ǒƵ ǻȮ ƻƷʊ ƛ ǻǴƜǸƼƟ ƽƛʋǷ  ƞɍƥƼǴ ƛƻ ƜǒƵ
ǺƸǅƛʋƸǼƜə ǻƦƠǰƛ .ʊ ǿǒƵ ƻƷ ƜǒƵǏ ǱƠǨʊ ƛ ƻƷ .Ƥǁƛ ǺƷƛƷ Ƴƻ ǻǴƜǸƼƟʋǷ ƜƟ ƣƻǿǉʋƦǂʊ 
ǒƵ ǻɌʊ ƜȢ ǻɌʋǶǿƦ Ǵ ǺƻƜǅƛ ǶƏ ǻƟʊƸǹɌ ɚƟ ƤǁƷ ƻƷ ƴǸƼǁ ǶƛǿǹǙ ǻƟ ƛƻʌƼʋƸ  ǿǱƭ ǾǾƼƟʋƸ. 

Logic errors 

ʋɋ ƜǒƵʉ ǩǒǹǴʊ ǸƜǴƽʊ Ǵ ǦƜǥƥƛʊƸƦǤƛ ǱɍǆǴ ǷƦǴ ƼǖǸ ƽƛ ǻǴƜǸƼƟ ǻɌʊ ǰǾ ƷƻƛƸǸʊ ƥƼƥʌƞ 
ǻǸǿə ǻƟ ƣƛƻǿƦǁƷ Ǿ ǏǿǒƵƛʉ ƜƟ ǻɌʋƸ Ǹ ƇƸǅƜƟʌƤǂ .ʋƜ ʋɋ Ʒ ǐƵ ǻƟ ǺƜƠƦǅƛ ǻƟ ǐƵʋƼɚʉ 

ȢʌƸǸǿ  ǶƛǿǹǙ ǻƟ .Ƥǁƛ ǺƷƻǿƵʋɋ ƛ ƇưǍƛǾ źǮƜƪǴʋǷ ƜƟ ƛƻ (ǶƜƦǁƛƷ) ǻǴƜǸƼƟ  ƻǾƼǴ ǳǼ
ǴʊǹɌʌǳ: 

I. ʋɋ ƼǒƟʉ ƻƛƷƼƟ ƝƏ 

II. ǻǰǿɌ ǯƵƛƷ ǃƻƛƺɚƟƦǆȢʊ 

III. ȢʌǺƷƜ ǾƼƟ ǻǸƜƶƟƜƦɌ ǻƟ 

IV. ƼǒƟ źƻƷʉ ƻƛƺɚƟ ƛƻ ƝƏ 

ǱɍǆǴʊ ƻƛƸǸ ǷƦǴ ƜƟʋǳ ǰǾʊ ʋǵɍʊ ƷʋƼ ƼǒƟ źƻƷ ǷƦǅƛƺə ƼɍǤ ǻƟʉ ƷƜƦǤƛʋǳ ƜǁǾ ǯɌ Ǿʋǯ 
ǻǰǿɌ ǯƵƛƷƦǆȢʊ Ƶʌǀ !Ƥǁƛ ǺƸǅ 

Semantic errors 

ʋɋ ƜǒƵʉ ƜǹǚǴʊʋ ǸƜǴƽʊ Ǵ ƳƻʊƸǼƷ ƟǿƵ ǻƟ ƛƻ ǻǴƜǸƼƟ ǷƦǴ Ɯǵǅ ǻɌʊ ǅƜƟ ǻƦǅǿǸʌƇƸ 
ƥƼƥʌƞ ƛƼƭƛʉ ƸǅƜƟ ƤǁƻƷ ǳǼ ǏǿǒƵ Ǿ ƣƛƻǿƦǁƷƇ ǰǾʊ ƻƜɌ ǶƏ ǻǴƜǸƼƟʉ  Ǿƛ ƽƛ Ɯǵǅ ǻɌ

ƻƛƷ ƻƜǖƦǸƛʋƸ  .ƸǼƸǸ ǲƜƮǸƛ ƛƻʋɋ ǹɌ ǋƼǤ :ǺƷƜǁ ǮƜƪǴʌƸ ǴʊǼƛǿƵʌƸ  ǻƟʋɋ  ƿƻƷƏ ƤǁǾƷ
ǼƸƟ ƛƻ ǶƛƻǿƦǁƻʌƸ ǿɚƟ ǾʌʋƸ: 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȋȊ 

 

îǸƜǴƽʊǻɌ Ǽƛƻ ƻƜǽȮ ǻƟʊ  ǻɌƾǹƟ ȡǵȢʋǷ ǁƻ ƤǁƛʌƸʉƇ ȣƟʌȭ  Ǿ ƇȡȮ ǻƟʋɋ ƜǴʋǯ  .ǾƼƟ
ʋɋ .Ƥǁƛ ǶƛƻǿƦǁƻ ǶƜǵǼ ǻɌ ƷǿƟ ƸǼƛǿƵ ƤȣȮ Ƥǵǁ ƾǴƼǨ ǶƜǵƦƵƜǁí 

ƞƵ ƛ ƜƥʋƜƮǹ ǻǵǼȮʌƾ Ǵ ɘǸƽ Ɯǵǅ źƤǁǾƷ Ƕˤƛ .Ƥǁƛ ƝǿƵʊƸǸƽ Ǵ ǾʊǿəʋƸ ǶƏ ǻɌ ƜǼ
 ƤǆȢʋɋ ǿǑʋǻǱƸǸƛ ǸƜǆǸ Ǿʊ Ǹ ǶƛƻǿƦǁƻ ƽƛʌƤǂǴ Ɯǵǅ ƸǚƟ .ʊǿəʌʋƸ :îƦǨǾʊ  ȡǵȢ ǻƟ
ƾǹƟʋǷ ǁƻʌƸʉ ƦǤƻʊ  ȡȮʋƜ ƍƤǁƛƻ íǴ Ǿƛ ǾʊǿəʋƸ :îǨƷ ǷǴʌƜǩ Ȯ ǶƜǵǼʌƾʉ Ʀǥə ǻɌʊ  Ǿƻ

ȡȮ Ƥǵǁ ǻƟ ǳƦǤƻ .ǲƷƼɌ ƛƼƭƛ íƭ Ɯǵǅ ǾƝƛǿ ǴʊǼƷʌƸ :îƜǵǹǼƛƻ ƇǺƸǹǴƼǅ ƜǚǨƛǾʉ  ƽƛ ǷǴ
ǰǾ ƷǿƟ ƤǁƻƷ ǧǒǹǴ Ǿ ǷƦǴ ƼǖǸʊ ʋɋ ƜǹǚǴ ǺƜƠƦǅƛʊʋ ƵʌǱʊ ȮǿɌʌɋ  ƨǙƜƟ ǻɌ ƤǅƛƷ

Ɵ ƜǒƵ ǻƟ Ɯǵǅ ƸǅʌƦǥʊ Ɯƭ ƽƛ Ǿʉ ǼƜƠƦǅƛʊ Ʒ ƼǁƟ ƻʌƻƜʉ.í 

ƻƷ ƜȢ ƇˤƜƟ ƷƻǿǴ ǻǁ ƼǼʋǶǿƦ Ǵ ƛƻ Ǆǅ˥ƥ ǲƜǵƥʊƸǹɌ ƻƜɌ Ɯƥʉ Ǵ ǶƏ ƽƛ Ɯǵǅ ǻɌʊǼƛǿƵʌƸ 
ƼƦǽƟ ǻƟ ƛƻʋǷ ƛ .ƸǼƷ ǲƜƮǸƛ ǷɍǵǴ ǯɍǅʋǷ ƜǵǅʌʋƸ ƜƟ ǻɌʋƸ Ɵ ƻƜǹɌ Ǿƛ ƜƟ ƼƦǽƟʌƜʌʋƸƜȢ .ʋǶǿƦ 
ǨƷ ǃƻƜɌ ƻƷʌǧ .Ƥǁƛ 

 

ǼƜəʊ ǂǴ ƻƷʌƼ ʋəƷƜʌƼʉ Ǵ ƼɍǤ ƷǿƵ ƜƟʊǹɌʌƸ  ǻɌîƛ ƞǰƜǒǴʋǷ ǵǸ ƻƷ ƻǿƭ ǳǼ ƜƟ ƝƜƦɌʊƏʋƌƸ 
ǵǸ ƻƷ Ƽǁ ƛƼȮʊƍǲƻǾƏí  ƸǹǸƜǴ ƤǁƻƷʋəƷƜʌƼʉ îǢƼƱǶƷƽ í .Ƥǁƛʋɍʊ ǰƜǁ ǾƷʊ  ǮǿǑ

ǆɌʌƸ  ǐǩǤ ƜƥʋƷƜ ƦǤƼəʌƸ Ɵ ƻƷ ƛƸǉ ǻɌʌƻǾƜʋƸǼƜǴ Ǆǅ ǀȣǁ .ʊ ǆɌ ǮǿǑʌƸ  ƽƛ ǻɌʋɋ 
ǻǵǱɌʉ  ǻƟ ǺƷƜǁʋɋ ǁƼƟ ǻǱǵƭʌƸ ǅ ǾƜʋƸ Ȍ ǰƛʊ ȍ ǻǱǵƭ ǶƏ ƽƛ Ɯƥ ƷƼƟ ǶƜǴƽ ǮƜǁƜǼʉ  ǺƜƥǿɌ
ʋɋ ȢƽƜǂƟ ǢƛƼəƛƻƜʋƸƜǽǸ ƻƷ .ʋƤ ǰƜǁ ƸǹȮ ƽƜƟ ǳǼʊ ƷƼɌ ǢƼǉ ƤǨǾʋƸ ƦǂǸƛǿƥ ǺƼƵˤƜƟ ƜƥʌƸ 
ʋɋ ǿǹƟ ƛƻ Ɲƛƺƭ ̲ǺƜƥǿɌ ǶƜƦǁƛƷʋǂʌƸ. 

ǰǾʊ ƛ ƜǴ ǢƸǼʋǷ ƜȢ Ɯǵǅ ǻɌ ƤǁƛʋǶǿƦ Ƶ ƛƻʌǱʊ ƼǁʋǘƼƥ ʋƷƜ ɚƟʌƼʋƸ ƛƼƟʉ ǵǼʌǷ  ƻƷ
ƛƸƦƟƛ ǯǊǤ ƸǹȮʊʋ ǻǵǼʉ ƛʋǷ ˵Ʒ ƛƻ ƷƻƛǿǴƻ Ɯǵǅ ǻƟ ǳǼʋƷƜ ǼƛǿƵʌǳ ǰǾ .ƷƛƷʊ  ƸǹǸƜǴʋəƷƜʌƼʉ 

ʋɋ Ƹƭ ǶƜƟƽʋƇƸ ǼƜǥǴ ɊƻƷʌǳ ǶƏ ƜƟ ǷƦǤƼə ƤƵŹƛ ǾǴ ǶƜǴƽ ƜǼʊƷƼƟǵǼ ǻƟ .ʌǷ  ǷɍǵǴ ƼǑƜƵ
ǼƜə Ƥǁƛʊ Ʒ ƜƟʋǶƸ ǿǊƥʋƼ ɗƻƾƟ əʌƬ ǿǅʋƸƟ ǲƛƸǴ ƜǴ .ʌǷ ǯǊǤƼǁǴ ƜƮƟƜƭ ƜǼʊǿǅʋǳ  Ǿ
ǻǚǒǨƜǼʉ Ǵ ǳǼ ƻƜǹɌ ƛƻ ǮƽƜȢ ɋȮǿɌʊȮʌǹʌǳ ǿǊƥ ǺƼƵˤƜƟ ƜƥʋƼ Ǳǉƛʊ ƜȢʋǶǿƦ ƛƼƟʉ  Ɯǵǅ

ƛ .Ʒǿǅ ɊƻƷ ǯƟƜǨʋǷ ǒƵ ƣƻǿǉ ǻƟ ƝƜƦɌʊ ǰǾ Ƥǁƛ ǺƸǅ ǻƦǅǿǸʊ ƛʋǷ ƜƠǸ ǗǿǍǿǴʋƦǂʊ 
ƛ ǘǸƜǴʋǷ Ɵ ǻɌ ƷǿǅʌǷ ǯǊǤƼǁǿǅ ƜƮƟƜƭ ƜǼʋƸƷƼɌ ƿƜǂƱƛ ǻəƛ .ʋƸ  ƽƛ ǶǿǹɌƛ Ƥǁƛ ǲƽˤ



ȋȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 ǯǊǤ ǻƟ ƬǹȢ ǯǊǤʋɋ ƷƼəƼƟʋƸ  Ǿʋɋ ǸƛƻƺɚƟ ƼǖǸ ƽƛ ǻƠƥƼǴ ǾƷ ƛƻ ǗǿǍǿǴʌƇƸ  ɋǅ ˥ǉƛ
ǼƸǸ Ǻƛƻ ǶƜƥƷǿƵ ǻƟʌƸǼƜɚǸ .ʊ ǯǊǤ ǻƟƜǼʉ Ɵ ƼƥǿǱƭʌƽƛƸǹʋƇƸ ƦƱʊ  ǻƭǿƦǴ ƤǁƻƷ Ƽəƛ

ƛǿƦƲǴʉ ǵǸ ǶƏʊǿǅʋƸƜǽǸ ƻƷ .ʋƤ ƛʋǷ ǶƸǅ ǿǱƭ Ǿ ƞǩǙƟ ƜǼʌǷ ǯǊǤƼǁƜǼʉ  ǻƟ ǣǱƦƶǴ
Ʒ ƜǵǅʋƸ ƼƦǽƟʉ  ƻƷǇǿǊƵ îƛƼȮʊʋí ǻǴƜǸƼƟǿǸʋǂʊ ǸƛǿƵƽƜƟ ƜƟ .ƷƛƷ ƸǼƛǿƵʊ  ƣƜǙ˥Ǒƛ
ǱƠǨʊ õ ʋƜ ƦƱʊ ǺƻƜƟǾƷ ǲƜƮǸƛʉ ƼǵƥʋƣƜǹ õ ʌǼƛǿƵƸ ƷʋƸ ƠǰƜǒǴ ǻɌʊ ǸƜǴƽ ǻɌʊ ƛƼƟʉǶƜƥ 
ǝʌǯƟƜǨƼ  ɊƻƷǴ ƼǖǸ ǻƟʊǁƻʌƸ Ƶ ƛƻʌǱʊ ǯǴƜɌ Ǿ ƼƦǽƟǴ ƼƥʊǵǽǤʌƸ. 

ˤǿǵǚǴ  ƻƷʋəƷƜʌƼʉ ǶƜƟƽǻǴƜǸƼƟǿǸʋǂʊ ǶƜǴƽ ƇǮǾƛƜǼʊʋ  ƸǹǱƟ Ɯǵǅ ǻɌ ƷƻƛƷ ƷǿƭǾ
ǴʊǿəʌʋƸ îȮ ǳƦǤƼə ˤƜƱ ƇƜǼƏʊ !Ƹǅ íƛʋǷ ǶƜǴƽ Ɯǵǅ ƜǼʋɋ ǴƼƟ ƞǩǙ ǻƟ ǲƸǨʊƻƛƷʋƸ  Ǿ
ǴʊƟʌǹʌƇƸ ƥʌǻǆƜǼʊʋ ƛ ǻƟ ǻɌʋǷ ǺƷƽ ɗƻƾƟ ɘǹǁƛʋƇƸ ǳɌ ǯɍǅ ǳɌʋɋ ǿǊƥ Ǿ ǻǵǂƮǴʋƼ 
ǚǨƛǾʊ Ǵ ƷǿƵ ǻƟ ƛƻʊəʌƷƼ. 

ǼƜəʊ ǸƸǆǸ ǯƱ ˸ǯɍǆǴʊ Ǵ ƼǖǸ ǻƟʊƏʋƸƟ ƛƻ ƞǅ ǲƜǵƥ ǻɌ Ƥǁƛ Ƥƶǁ .ʌƻƛƸ ǸƜǵƟʌƸ  Ǿ
Ǽʌȭ ȢʌƦǤƼǆʊ ǹɍǸ ǶƜƥƻƜɌ ƻƷʌƸǤƜɌ .ʊƤǁ ǼƷ ƤƱƛƼƦǁƛ ǶƜƥƷǿƵ ǻƟ ǻɌʌƇƸ ǸƾƟ ƣƼȮʌƸ ʋƜ 

 ǶƜǵǽǴ ƛƻ ǶƜƥƷǿƵʋɋ ǴʌǶƜǺƸǙǾ ǹɌʌƸǼƜə .ʊ Ǎǿƥʌư ƛƼƟ ǯɍǆǴʉ ʋɋ Ʒ ǈƶǅʋƼɚ 
ƦƱ)ʊ ɘǁƷ Ɯǵǅ ǻƟ (ǶƜƥʋƸ ƼƦǽƟʉ ƛƼƟʉ Ə ǯƱǶ ǴʊƸǼƷǻǵǼ .ʉ ƛʋǷƜǼ Ǵ ƨǙƜƟʊƷǿǅ  Ɯƥ
ƷʋƸʉ ǺƽƜƥȢ ǗǿǍǿǴ ǻƟ ƼƥʌƛƸ ǹɌʌƸǵǑƛ Ɯǵǅ ǻƟ .ʌǶƜǹ ǴʊǼƷʌǳ ƛ ǶƷƼɌ ǲƜǵƥ ƜƟ ǻɌʋǷ  ƇƝƜƦɌ
ƦǨǾʊ ƦǤƼə ƤǁƷ ƻƷ ǺƻƜƟǾƷ ƛƻ ǶƏʌƇƸ ǴʊƟʌǹʌƸ ǼƜǥǴ ƻƸǩȮ ǻɌʌ˸ǳ  ƻƷ ɘǹǆǨ Ǿ ǻƦǤƻ ǻƦǂǅ
Ɯƭʉ ǤƼə ƻƛƼǨ ƷǿƵǻƦȮ ǻǵǼ ǲǿǽǥǴ ƻƸǩȮ Ǿ ƸǸƛʌƾ Ǵ ɊƻƷ ƝǿƵ ƛƻʊǹɌʌƸǵɌ ǐǩǤ .ʊ  ǶƜǴƽ
ǸʌƽƜ ƻƛƷʋƸ ǶƏ ƜƥǹɌ Ɲƺƭ ƛƻ ƜǼʌƸ. 

 

Bug 
ǯȕȁǔǕ "ȱȬǯȯȅǱ NL 

Central Processing Unit 
ǰȪȣ źȬǯƠ ȅȲǖȅǵȴǯǻ "ǔǕ bȅȯ ȱƠNDȆȠDĊ Ȭ ǯȬ ȱƠǔȴȯǕȫȉ Ȭ DȅǻDǔLȴȋ" 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȋȌ 

 

Compile 
ȱȭǻȅǵ  OD ȱȬǯȯȅǱǕƟ  ȱǱ ȿǯǱ ǽȕȈ cǯǱOǕƟ ǯŹ ǽȕȈ cǯǱOǖǕȮD "ǕȮ  ȱȬǯȯȅǱ NǯƠ
DȅǱ DNĊ Ȭ dLǯȬ? DȅǻDǔȃȰƠ" 

High -Level Language 
ǕƟ ȱȬǯȯȅǱ cǯǱOȴȯǕȉǔ ǯŹ ȨǹȬǕcȴǶ DȅǱ ȊȰǶȋȴȯ e cȃȯDȴȁ ȱƠĊ  dLǯȈ cǯȉȯD

"ǴȈD 

Interactive Mode 
DNȲǔ DȅǱĊ ǯŹ ȅȉȡȬ OD dLǯȡǶȈDǕcȴǶǵNȴȎ ȱǱ "ǔ ȤǶȉȬ DN GDNȴǶȈL ȱƠǖȫ  NL

Ȭ cǯȬȅȠ ȓȁǔȴȯǕȉǖȫ" 

Interpret 
DȅǻDĊ ǕƟ  ȱȭǻȅǵ OD dLǯȡǶȈD ǯǱ ȿǯǱ ǽȕȈ cǯǱOǕƟ "cǯȬO NL ȓȁ 

Low-Level Language 
ǕƟ ȱȬǯȯȅǱ cǯǱOȴȯǕȉǔ DȅǱ ȱƠĊ źȬǯƠ ȓȈȴǵ DȅǻDǖȅǵȴ ȳǱǖȱȰ Ȕ eǾDȅǔ  dȃȋ

ȰƕȭȲ "ǴȈDǖȮ  c? ȱǱ᷊ȋǯȬ ȃƠǖȮ᷉ Ǖǯ ᷊ȪǲȭȈD cǯǱOǔ᷉ ȬǔȴƣǕȃȰ" 

Machine Code 
ǽȕȈ ǯŹǖǕȮȅǵǕȮ DȅǱ cǯǱOĊ bȅȯȯǯǱO "NDȆȠDǔ ȤǶȉȬ ȱƠǖǯȭ Ȉ ȓȈȴǵǔŹǔǕȴ  DȅǻD
ȬǔLȴȋ" 

Main Memory 
ǯǻǔǕ dLDL ȱƠȱȬǯȯȅǱ e ǯȲNDȃȳƤȯ ǯȲĊ ȬǔȃȯȴȋȱȘȠǯǾ "Ċ ȪȎDǔ ȒǿȬ ȱǱǔ  ȱƠ

 LeȅǱ _ȅǱǕǯ ȈǖȫǶȉ  e QȴȬǯȁǕǯ NĊGNǯǶȈD Ȭ çǯŹ LȴȌǱǔLȴȋ" 

parse 
ǯȬO?ǕȊ ȩǯȯ? eǖȆ  ȮǶȬ cLȅƠǕƟ "ȱȬǯȯȅǱ 



ȋȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Portability 
eǕƣƝǔDĊ  ȱƠǕƟ  DȅǻD ȨǱǯȣ DN ȱȬǯȯȅǱ ĊeNǱǖȊ  ODǕƟ DNǕȱȯǯ ȬǔȃȰƠ" 

Print Statement 
NȴǶȈLȪȭțȩDǔ  ȱǱ ȱƠǯŹ ȅȉȡȬǕcȴǶ ȬǔȴƣǕȃ  ǯǵǕƟ  DN NDȃȤȬ ĊeNǯȭȯ +ȱǿȡȎǕȊ 
"ȃȲL 

Problem Solving 
ȱȈeȅŹĊ aȴȬȅȠȃȰǱĊ ǕƟ DȅǱ ȱȩǯȉȬĊ ŹǖDȃ dDN cLȅƠǱ e ȨǾǖcǯ dDN c?"ȨǾ 

Program 
ȱȚȴȭǼȬDĊ ȨȭțȩDNȴǶȈL OD ȱƠ ǯȲǕƟ ȱǲȈǯǿȬĊ Ȭ bǯǼȯD DN RǯȁǔȃȲL" 

Prompt 
ȯǯȬOǔƠȱ ǕƟ Ź +ȱȬǯȯȅǱǖȬǯǔ ǯȭȯ DNǕȊ ȬǔȃȲL DȅǱ ȅǱNǯƠ OD eĊ ȱȬDLDĊ  NǯƠ
LeNeĊ ȬǔȃȲDȴȁ" 

Secondary Memory 
ȨǿȬ ȁMǖdȅĊ ȱȬǯȯȅǱ e dLDLȱȘȠǯǾ ^ɀȁ ȅǱ "ǯȲĊ ȪȎDǔ+ ǶǾ GǯȚɀȔDǔ  ǯǱ

Ȉ cȃȋ QȴȬǯȁǖȫǶȉ  ĊeNȱȘȠǯǾĊ ǲȯǯǻǔ ȣǯǱǔ ȬǔȃȯǯȬȱȘȠǯǾ OD ȅǵȃȰlƠ "Ċ 
ȪȎDǔ e ǴȈD LLNǯȲ ȨȬǯȋǕ+Ɵȉ ȊȪȠNȴȭȬĊ ȝ eǖdȅ ȬǔLȴȋ" 

Semantics 
ǯȰțȬĊ ǕƟ "ȱȬǯȯȅǱ 

Semantic Error 
ǯȕȁǔǕ Ȭ ǷȚǯǱ ȱƠǔLȴȋ NǯƠ ȱȬǯȯȅǱĊ ȭȯ NǯȘǶȯD c? OD ȱƠ +ȃȰƠ DNǔLeN  ȃȏȣ e
ȱȬǯȯȅǱȴȯǕȇ "ǴȈD dLȴǲȯ c? 

Source Code 
ǯȲȃƠĊ ǕƟ ǯǱO ȱǱ ȱȬǯȯȅǱȱȬǯȯȅǱ cȴȯǕȉǔ "ȿǯǱ ǽȕȈ 



 ǤƼǚǴ Ǿ ǻǴƸǩǴʊ  ȋȎ 

 

 

 

 

ï

 

 

 

 

 

>>> primt 'Hello world!'  

File "<stdin>", line 1  

primt 'Hello world!'  

                    ^ 
SyntaxError: invalid syntax  

>>> 

X



ȋȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

 

x = 43  

x = x + 1  

print(x)  

43 

44 

x + 1 

x = x + 1

 

 

 

Syntax Error 

 



 

ȞǶȬǖȲȅ+ǯ dNDȆƣ e GDNǯǲȚȲǯ 

 

ʋɋ  ƻƛƸǩǴï ë¾ï ʋɋ  ǢƼƱʋƜ ʋɋ  ƷƸǙï ³uʋǻƛʉƼƥʋǷ ȮʌƾʉƤǁ  ƻƜɌ ǶƏ ƜƟ ǻǴƜǸƼƟ ǻɌ
ǴʊƸǹɌƷƜǩǴ .ʋƼʉ ƛ Ɯƥ ǻɌʋƜƮǹʉ ǺƷǿǵǸ ǺƸǼƜǆǴ ƻƜɌƛʋǳ  Ɯǵǅ1  Ǿ2 " ǾHello World ! "
ǴʊǿǅǸƸ. 

ƛʋǷ ƷƜǩǴʋƼ ǺǾƼə ǻƟƜǼʉ ǉƜƵʊ  ˥ƪǴ .ƸǸƻƛƷ ǧǱǚƥ2 ʋɋ Ʋǉ ƷƸǙʌư )Integer Ǿ  (
"Hello World ! "ʋɋ ) ǻƦǅƻStringǰǾ .Ƥǁƛ (ʊ ǻƦǅƻ ǯǴƜǅ ǶǿȮ ƍ"ǻƦǅƻ" ƛƼȮƛʉ 

Ǵ ǢǾƼƱ ƽƛʊƷǿǅ Ɯǵǅ ˤƜƱ .ʋƜ ƶǆƥ ǻǸǿɚȮ ƼǂǥǴʌǈ ǴʊǼƷʌƸ " ǻɌHello World ! "
ʋɋ  :Ƥǁƛ ǺƷƜǁ ƴǁƜȢ ƍƤǁƛ ǻƦǅƻǻƦǅƻƤǴ˥Ǚ ǷʌƟ ƜǼǯǩǸ ʉƜǼʊǴ ƻƛƼǨ ǮǿǨ.ƸǸƼʌə 

Ǻƻƛƾə ʋƜ  ƻǿƦǁƷprint ƛƼƟ ǻȮʉ ƛƼƟ ǻȮ ǻƦǅƻʉ Ʋǉ ƷƸǙʌư ƟǿƵ ǻƟʊ Ǵ ƻƜɌʊƸǹɌ ƜƟ .
 ƽƛ ǺƷƜǥƦǁƛpython Ǵ ƛƼƭƛ ƛƻ ƼǂǥǴʊǹɌʌǳ: 

python 

>>> print(4)  

4 

Ƽəƛ ǴʊǼƛǿƵʌƸ  ǗǿǸʋɋ ǁƼȣƟ ƼǂǥǴ ƽƛ ƛƻ ƻƛƸǩǴʌƇƸ ǴʊǸƛǿƥʌƸ  ƽƛtype ǹɌ ǺƷƜǥƦǁƛʌƸ: 



Ȍȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> type('Hello, World!')  

<class 'str'>  

>>> type(17)  

<clas s 'int'>  

ưǍƛǾ  ǗǿǸ ǻƟ ǧǱǚƦǴ ǻƦǅƻ ǻɌ Ƥǁƛstr Ʋǉ ƷƸǙ Ǿʌư ʋƜ integer  ǻƟ ǧǱǚƦǴint   .Ƥǁƛ
ƻƜǆǙƛ ƷƛƸǙƛʉ Ǹʌƾ  ǲƜǸ ƜƟfloat Ǵ ǻƦƵƜǹǅʊƸǸǿǅ. 

>>> type(3.2)  

<class 'float'>  

ƞƵ ƟʌƜʌʋƸ ǵɌʊ ȢʌȯʌǺƸǃƼƥ ǹɌʌǳ ǇǿǊƵ ƻƷ ǶƜƥƼǖǸ ."17"  Ǿ"3.2" ȮʌƍƤǂ  ƷƛƸǙƛ
Ʋǉʌư ƻƜǆǙƛ ǾʉƸǸƛ Ǿǰʊ ǯǩǸ ƤǴ˥Ǚ ǯƵƛƷǻƦǤƼə ƻƛƼǨ ǮǿǨǸ ƸƟ .ƸǸƛʌƤǂ  źƼǂǥǴ ƽƛ
ƜȢʋǶǿƦ ǁƼȣƟʌǳ: 

>>> type('17')  

<class 'str'>  

>>> type('3.2')  

<class 'str'>  

ƜȢʋǶǿƦ ǴʊǿəʋƸ ǻƦǅƻ ǻɌ.ƸǸƛ 

ˤǿǵǚǴ ƦǨǾʊ Ʋǉ ƷƛƸǙƛ ǻɌʌ͝ư əƻƾƟʊ Ɯƥ ƛƻʋȡ ǴʊǹɌʌƇǳ  ƛƻ ƷƸǙ ƜǴƜɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ
ƛƼƟʉ ƜǸƛǿƵʊʋ ƟʌƼƦǆ Ǵʊ̲ǅǹɍʌǳƛ ǻɌ Ƥǁƛ ƤǁƻƷ .ʋǷ ƛƼƟ ƤǴƼǤʉ ƜȢʋǶǿƦ  ɊƻƷ ǯƟƜǨ

ǰǾ ƇƤǁƛʊ Ȯʌƾʉ ƜȢ ǻɌʋǶǿƦ Ǵ ƤǅƛƷƼƟ ǶƏ ƽƛʊƸǹɌ .Ƥǁƛ ƣǾƜǥƦǴ ˥ǴƜɌ 

>>> print(1,000,000)  

1 0 0  

Ȯʌƾʉ ƜȢ ǻɌʋǶǿƦ Ǵ ǶƜǆǸ ƜǴ ǻƟʊƇƸǼƷ Ȯ ƜƟʌƾʉ ƻƛƷ ƻƜǖƦǸƛ ƜǴ ǻɌʋƇǳ  ƼǂǥǴ .Ƥǁƛ ƣǾƜǥƦǴ
ƜȢʋǶǿƦ ȈȔȑȑȑȔȑȑȑ ǻǱǂǱǁ ǶƛǿǹǙ ǻƟ ƛƻƛʉ Ʋǉ ƷƛƸǙƛ ƽƛʌư ǺƸǅ ƛƸƭ ƜǴƜɌ ƜƟ ǻɌ ƸǸƛ
ǂǥƥʌƼ ǴʊƸǹɌ ǵǼ ǻƟʌǷ Ɵ ƼǑƜƵʌǄǹ ʋɋ Ǵ ƻƛƼǨ ǻǱǉƜǤʊƸǼƷ Ǵ ǄȢƜȮ ǀȣǁ ǾʊƸǹɌ. 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȌȈ 

 

ƛʋǷ ǰǾƛʌǷ ƜǒƵʉ ƜǹǚǴʊʋƤǁ Ǵ ǺƸǼƜǆǴ ǻɌʊǹɌʌƸǼ ǶƸǸƛƷƼəƼƟ ǶǾƸƟ ƸɌ .ʌǻǸǿɚȯ 
ƜǒƵʊʋ ǰǾ ƷƛƷ ǻǴƛƷƛ ǃƻƜɌ ǻƟʊ Ȯ ǶƏʌƾʉ ƛƻ ƦǅƛƷ ƻƜǖƦǸƛ ƜǴ ǻɌʌǳ  .ƸǸƛƷƼɚǸƼƟʋǹǚʊ Ɍ ǃƻƜ

ƜǹǚǴ ǻƟ "ƤǁƻƷ" ƛƻʉ Ȯʌƾʉ Ǵ ƜǴ ǻɌʊǼƛǿƵʌƇǳ .ƷƛƸǸ ǲƜƮǸƛ 

 

ʋɍʊ ǻƦǂƭƼƟ ƽƛƼƥʋǷ ǾʋəɁʊƜǼʉ ʋɋ ǻǴƜǸƼƟ ǶƜƟƽǿǸʋǂʊƇ ǱƟƜǨʌƤ ǞƦǴ ƜƟ ƻƜɌʌƤǁƜǼƼ .
ʋɋ ǞƦǴʌƇƼ ǴƜǸʊ  ǻƟ ǻɌ Ƥǁƛʋɋ Ǵ ǺƻƜǅƛ ƻƛƸǩǴʊƸǹɌ. 

ʋɋ Assignment Statement ʋƜ Ǻƻƛƾəʉ ǅƻƜǵəʊƇ ʋɋ ǞƦǴʌƼ Ǵ ƛƻʊƷƽƜǁƠǰƛ ƌ ǻƦ
Ȣ ƼəƛʌƼƦǆ ǅƜƠǸ ƷǿƭǿǴƌƸ ƻƛƸǩǴ ǀȣǁʉ  ƤƠǂǸ ǶƏ ǻƟ ƛƻʋƜ Ǵ ǇƜǊƦƵƛʊƸǼƷ. 

>>> message = 'And now for something completely different'  

>>> n = 17  

>>> pi = 3.1415926535897931 

ƻƷ ǞƦǴ ǻǁ ǻƟ ƛƻ ƻƛƸǩǴ ǻǁ ƜǴ ˤƜƟ ǮƜƪǴʌƼ ǺƷƛƷ ǇƜǊƦƵƛƛʋǳǰǾƛ .ʌǷ  ƇǐƵʋɋ ȢʌǲƜǞ  ǻƟ ƛƻ
ǞƦǴʌƼ messageǴǾƷ Ƈʊ  ƷƸǙȈȎ  ǻƟ ƛƻn Ǵǿǁ Ǿʊ Ƽǩƥ ƻƛƸǩǴʋƠʊ Ȣ ƷƸǙʊ ǞƦǴ ǻƟ ƛƻʌƼ 
pi .Ƥǁƛ ǺƷƛƷ ǇƜǊƦƵƛ 

ƛƼƟʉ ƜǵǸʋǄ  źƻƛƸǩǴʋɋ ǞƦǴʌƼ ǴʊǸƛǿƥʌƸ  ƻǿƦǁƷ ƽƛprint ǹɌ ǺƷƜǥƦǁƛʌƸ: 

>>> print(n)  

17 
>>> print(pi)  

3.141592653589793 

ǗǿǸ ʋɋ ǞƦǴʌƼ ƻƛƸǩǴ ǗǿǸ ƜƟ ƼƟƛƼƟʉƤǁ ǞƦǴ ǶƏ ǻƟ ǻɌʌƼ Ǹ ƻƷ ˥ƪǴ .Ƥǁƛ ǺƸǅ ǺƷƛƷ ƤƠǂ
 ǦǿǤ ǮƜƪǴ17 ʋɋ Ʋǉ ƷƸǙʌư ʋƜ int  ǗǿǸ .Ƥǁƛn Ǹʌƾ ƛ ƿƜǁƛ ƼƟʋǷ  ƻƛƸǩǴint ʋƜ 
Ʋǉ ƷƸǙʌư :ƷǿƟ ƸǼƛǿƵ 



Ȍȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> type(message) 

<class 'str'>  

>>> type(n)  

<class 'int'>  

>>> type(pi)  

<class 'float'>  

 

̕ˤǿǵǚǴ ǻǴƜǸƼƟǿǸʋǀƜǼ ǴƜǁƛʊ ƛƼƟ ƻƛƷƜǹǚǴʉ ǞƦǴʌƼ Ǵ ƝƜƶƦǸƛ ƷǿƵʊƸǹǹɌ  ǀȣǁ Ǿ
ǞƦǴ ǶƏ ǻƟ ǏǿƟƼǴ ƣƜǙ˥ǑƛʌƼ Ǵ ƝǿƦɍǴ Ƹǹǁ ǯƵƛƷ ƛƻʊƜǵǸʋƸǹǴƜǁƛ ƛƼȮ .ʊ  ǻƟ ƍƻƛƷƜǹǚǴ

ƛʋǷ ǞƦǴ ƼǼ Ƥǁƛ ƼƦǽƟ ǻɌ ƼǑƜƵʌƼ ǸƜǆǸʊ Ƈƛƻ ƻƛƸǩǴ ƽƛʉ ƷƻƛƷ ƷǿƵ ƻƷ ǻɌƇ  .ƸǅƜƟ ǻƦǅƛƷ
ƛƼƟ Ɯǵǅ ˥ƪǴʉ ƵƹʌǺƼʉ ƜǴƷʉ ƜƥƛǦ ƼǑ ƽƛ ǻɌʋǧ ƻƷ ƻǿǂǹǁʋƤǤƜ ǺƷƼɌƛʋƇƸ ǴƜǸ Ƥǁƛ ƼƦǽƟʊ 

ǹǚǴ ƜƟ Ǿ ƇǐƠƥƼǴʊ  ƛƻõ ǯƪǴ temp  õ ƝƜƶƦǸƛ ʌǹɌƸ Ɯƭ ƼǼ Ɯƥʉ ƷʋƼɚʉ  ǻɌ ǻǴƜǸƼƟ ƽƛ
ƦǁƛǿƵʌƸ ǹɌ ǺƷƜǥƦǁƛ ƜǴƷ ƻƛƸǩǴ ƽƛʌƇƸ ƟʌǷ ǴƜǁƛʊ ƟʊǹǚǴ͔ʊ ǞƦǴʌƜǼƼ əʌƬ  ǳə ƻƷ Ƽǁ Ǿ
ǿǆǸʋƸ. 

ǮǿǑ  ǲƜǸʋɋ ǞƦǴʌƼ ǴʊƸǸƛǿƥ ƵʌǱʊ ƜƟ ǢǾƼƱ Ǿ ƷƛƸǙƛ ǯǴƜǅ Ǿ ƇƸǹǱƟǰǾ Ƹǅʊ ǵǸʊƸǸƛǿƥ 
 ƜƟ ǻɌʋɋ  ǮƜƪǴ ǶƛǿǹǙ ǻƟ .Ʒǿǅ ǗǾƼǅ ƷƸǙ6temp ʋɋ ǝ ǲƜǸʌƽƜƮǴƼ ƛƼƟʉ ǞƦǴʌƼ  .Ƥǁƛ
 ǲƜǸʋɋ ǞƦǴʌƼ ǴʊƸǸƛǿƥ ǰǾ ƇƷǿǅ ǗǾƼǅ ɗƻƾƟ ǢƼƱ ƜƟʊ  ɋȮǿɌ ǢƼƱ ƽƛ ǻɌ Ƥǁƛ ƼƦǽƟ

ǰǾƛ ǶƛǿǹǙ ǻƟʌǷ  ǲƜǸ ƻƷ ǢƼƱʋɋ ǞƦǴʌƼ ǰƷ) Ʒǿǅ ǺƷƜǥƦǁƛʌǄǱ Ə ƻƷ ƛƻʋǺƸǹ ƛƼƟʉǶƜƥ ǼƛǿƵʌǳ 
.(Ƥǥə 

ƜǥƦǁƛǺƷ  ƻǿɍǁ̐ƛƻƸǸƏ ƼƦɌƛƻƜɌ ƽƛʋƜ ˤƻƸǸƏʋǷ Ǹ (_)ʌƾ ǴƜǁƛ ƻƷ Ǿ Ƥǁƛ ƽƜƮǴʊ ɌƼƥ ƜƟʌƞ 
 ǯƪǴ ǻǵǱɌ ƸǹȮmy_name ʋƜ airspeed_of_unladen_swallow  ǺƷƜǥƦǁƛ

ǴʊƷǿǅǴƜǁƛ .ʊ ǞƦǴʌƜǼƼ ǴʊƸǸƛǿƥ ǰǾ ƇƷǿǅ ǗǾƼǅ ƻǿɍǁ̐ƛƻƸǸƏ ƼƦɌƛƻƜɌ ƜƟʊ  ǻɌ Ƥǁƛ ƼƦǽƟ
ƛ ƽƛʋǷ  ƻƜɌõ ǻƟ ʌǝƼ Ɍ ƸɌ ǷƦǅǿǸ ǇƜƵ ƷƻƛǿǴ ƽƛ ǻǸƜƶƟƜƦõ ƝƜǹƦƭƛ Ʒǿǅ. 

Ƽəƛ ƛƼƟ Ɯǵǅʉ ʋɋ ǞƦǴʌƇƼ ǝ ǲƜǸʌƽƜƮǴƼʉ ǹɌ ǺƷƜǥƦǁƛʌƇƸ ʋɋ ƜǒƵʉ  ǷƦǴʋƜ syntax 

error ƻƷʋƤǤƜ ǼƛǿƵʌƸ :ƷƼɌ 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȌȊ 

 

>>> 76trombones = 'big parade'  

  File "<stdin>", line 1  

    76trombones = 'big parade'  

              ^ 
SyntaxError: invalid syntax  

>>> more@ = 1000000 

  File "<stdin>", line 1  

    more@ = 1000000 

          ^ 
SyntaxError: invalid syntax  

>>> class = 'Advanced Theoretical Zymurgy'  

  File "<stdin>", line 1  

    class = 'Advanced Theoretical Zymurgy'  

          ^ 
SyntaxError: invalid syntax  

>>> 

Ǹ  ǲƜȎȍtrombonǝʌƽƜƮǴƼ  ƌǺƸǅ ǗǾƼǅ ƷƸǙ ƜƟ ǻɌ ƛƼȮ Ƥǁƛmore@ ǝʌƽƜƮǴƼ  Ƥǁƛ
ǝ ƼƦɌƛƻƜɌ ǯǴƜǅ ǶǿȮʌƽƜƮǴƼ @ ǴʊƷǿǅǰǾ .ʊ  ǯɍǆǴclass ȮʌƍƤǂ 

ǲƜǸ class ƛ ǻƟʋǷ ǰƷʌǯ  ǻɌʋɍʊ ǱɌ ƣƜǵǱɌ ƽƛʌƸʉ ǺƸǅ Ǿƻƽƻ Ǿʉ ƜȢʋǶǿƦ ǵǸ ƇƤǁƛʊƸǸƛǿƥ 
ǞƦǴ ǲƜǸ ǶƛǿǹǙ ǻƟʌƼ ƛ ƽƛ ƼǂǥǴ .Ʒǿǅ ƝƜƶƦǸƛʋǷ ǱɌ ƣƜǵǱɌʌƸʉ )KeywordƛƼƟ (ʉ 

ƜǁƜǹǅʊʋ  ƻƜƦƵƜǁʋɋ Ǵ ǺƷƜǥƦǁƛ ǻǴƜǸƼƟʊƸǹɌ ǸƜǴƽ ǾʊǻɌ ǴʊǼƛǿƵʌƸ ǶƏ ƽƛ ǲƜǸ ǶƛǿǹǙ ǻƟ ƜǼ
ǞƦǴʌƼ ǹɌ ǺƷƜǥƦǁƛʌƇƸ ƜǸƼƟǻǴ ƛƼƟʉ əǿǱƭʌƼʉ ə ƽƛʌƬ ǝ ƛƻ ǶƏ ƇǶƸǅʌƽƜƮǴƼ Ǵ ǲ˥ǙƛʊƸǹɌ .
ƜȢʋǶǿƦ ȊȊ ǻǵǱɌʉ :ƷƻƛƷ ǺƸǅ Ǿƻƽƻ 

and       del       from      None      Tr ue 

as        elif      global    nonlocal  try  

assert    else      if        not       while  

break     except    import    or        with  

class     False     in        pass      yield  

continue  finally   is        raise  

def       for       lambda    return  



Ȍȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜǅʋƸ ƛ ǻɌ ƸǅƜƠǸ ƸƟʋǷ ǰʌƤǂ ǅƜƟ ǻƦǅƛƷ ƷǿƵ ƤǁƷ ƻƜǹɌ ƛƻʌƸ Ʒ Ƽəƛ ǾʋƸʋƸ  ƻƷ ƼǂǥǴ ǻɌ
ǞƦǴ ǲƜǸ ǇǿǊƵʌƼ ƛʋƷƛƼ ǴʊəʌƇƷƼ ǼƜɚǸʊ ǰ ǻƟʌƤǂ ƟʌƽƛƸǹʋƸ ǿǅ ǷƚǵǒǴ ǾʋƸ  ǳǁƛ ǶƏ ǻɌ

Ɵ ƻƷʌǷ Ǹ ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌʌƤǂ. 

 

ʋɋ ƸƱƛǾ ƇǺƻƛƾəʉ ƜȢ ƼǂǥǴ ǻɌ Ƥǁƛ ƸŹɌ ƽƛʋǶǿƦ ƜǸƛǿƥʊʋ ƛƼƭƛʋǄ  ǻƦǅƛƷ ƛƻ Ɯƥ ƜǴ .ƸǅƜƟ
ƛʋƜƮǹ Ʒ Ǻƻƛƾə ǗǿǸ ǾƷʋǺƸƛʋǳ :print ƛƼƟʉ  ȠƜȮʋɋ Ǻƻƛƾə Ǿ ƣƻƜƠǙʉ  ǃƻƜǵə ǻƟ ǏǿƟƼǴ
ʋƜ Ȯ ǇƜǊƦƵƛʌƾʉ ǞƦǴ ǻƟʌƼ )Assignment.( 

ƦǨǾʊ  Ɯǵǅʋɋ ǱǴƜǚƥ ƤǰƜƱ ƻƷ ƛƻ Ǻƻƛƾəʊ Ǵ ƷƻƛǾʊǹɌʌƇƸ  ǀȣǁ Ǿ ƛƼƭƛ ƛƻ ǶƏ ƼǂǥǴ
ƦǸʌǻƮ ƜǵǸ ƛƻʋǄ ǴʊƸǼƷƦǸ Ƽəƛ ǻƦƠǰƛ .ʌǻƮʉ ǺƸǼƜǆǴ ǯƟƜǨƛʉ .ƸǅƜƟ ǻƦǅƛƷ 

ʋɋ ƼɍǁƛʋƤȣ  ǯǴƜǅ ˤǿǵǚǴʋɋ Ƽǁʉ Ǵ ǺƻƛƾəʊƷǿǅƟ Ƽəƛ .ʌǄ  ƽƛʋɋ  ƻƷ Ǻƻƛƾə
ƼɍǁƛʋƤȣ ǅƜƟ ǻƦǅƛƷʌƇǳ ƦǸʌǻƮ ǸƜǴƽ ƻƷʊǻɌ Ƽɍǁƛ ǯƵƛƷ ƻƷ ǺƻƛƾəʋƤȣ Ǵ ƛƼƭƛʊƇƷǿǅ ƜǵǸʋǄ 
Ǵ ǺƷƛƷʊƷǿǅ:ǮƜƪǴ ǶƛǿǹǙ ǻƟ . 

print(1)  

x = 2  

print(x)  

ƭǾƼƵʊ ƽʋƼ :ƤǅƛƷ ƸǼƛǿƵ ƛƻ 

1 
2 

ǻƟ  ƻƷ ǻƦɍǸ ǾƷƼɍǁƛʋƤȣ ǅƜƟ ǻƦǅƛƷ ǻƭǿƥ ˤƜƟʌƸƛ ǮǾƛ .ʋǻɍǹ ǺƻƛƾəƥƼƥ ǻƟ ƜǼʌƞ  ǻƟ ˤƜƟ ƽƛ
ƜȢʌʋǷ ƛ ǲǾƷ Ǿ ƸǸƸǅ ǺƸǸƛǿƵʋǻɍǹ ǴǾƷʌǷ  Ǻƻƛƾəʋǹǚʊ x = 2 Ƽɍǁƛ ƻƷʋƤȣ  ˤƜƟʋɋ Ǻƻƛƾəʉ 

ǅƻƜǵəʊƤǁ ƭǾƼƵ Ǿʊ ƜǵǸ ǯƟƜǨʋǄ .ƷƻƛƸǸ 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȌȌ 

 

 

ȢʌǄ Ȯ ƼǼ ƽƛʌƾ Ƽǚƥʋǣ ƻǾƼǍ ƼɚǱǵǙ Ǿ ƸǸǿǱǵǙʉ Ǵ ƼǖǸ ǻƟʊǁƻƸ. 

ƼɚǱǵǙ ǻǸƜǆǸ ƽƛ Ƥǁƛ ƣƻƜƠǙƜǼʉ ǾʋǺɁƛʉ ƛƼƟ ǻɌʉ Ǵ ƻƜɌ ǻƟ ǻƠǁƜƲǴʊƷǾƻ ǘǵƭ ƸǹǸƜǴ .
ʋƜ ƷƜǩǴ .ƝƼǍʋƼʉ  ƼɚǱǵǙ ǻɌ ʉǾƻǶƏǴ ǮƜǵǙƛ ƜǼʊƇƷǿǅ Ǵ ƸǸǿǱǵǙ ƛƻʊǿəʋƸǹ . 

ƸǸǿǱǵǙ: ƻ ƻƷʋǍƜʌƣƜ ǻǴƜǸƼƟ ǾǿǸʋǂʊ ƛƻʋƇǻǸƜ ʋɋ  ǢƸǼ ƸǸǿǱǵǙʋɋ ǱǵǙʌƣƜ ƻʋǍƜʊ 
Ɵ ǻɌ ƣƻƜƠǙ ƼǼ .ƤǁƛʌǷ ƻƛƼǨ ƼɚǱǵǙ ǾƷ ɚƟʌƷƼ  ǾʋƜ  ƽƛ ƸǚƟʋɋ Ɵ ƼɚǱǵǙʌƜʋƸ ʋɋ  ƸǸǿǱǵǙ

Ǵ ƝǿǂƲǴʊ .ƷƷƼə 

ƼɚǱǵǙ: ƻ ƻƷʋǍƜʌƇƣƜ ʋɋ ǚƟƜƥ ƼɚǱǵǙʊ ǚƟƜƥ ƼƟ ǻɌ Ƥǁƛʊ ƷʋƼɚ Ǵ ǮƜǵǙƛʊƷǿǅ ƻƷ .
ƷƻƛǿǴʉ  Ƥǁƛ ǷɍǵǴʋɋ  ƛƻ ƼɚǱǵǙʋɋ ƻ ǯǵǙʋǍƜʊ ǿəʋƸǹ  ƸǹǸƜǴîǘǵƭ ǯǵǙ í ƻƷ ǻɌ

Ǵ ǘǵƭ ƼɚǱǵǙ ǯǉƛʊƸǅƜƟȣǴƜɌ ǲǿǱǙ ƻƷ .ʌƼƥǿ Ƽǚƥ ƽƛ ǀȢʋǣ ǞƦǴʌƜǼƼ  ǻƟ ǶƷƛƷ ƻƛƸǩǴ Ǿ
ƜǽǸƏȓ ǱǵǙʌƥƜʊ Ǿƻʉ Ǵ ǲƜƮǸƛ ƜǽǸƏʊƷǿǅǸƛ .ǲƜƮ ǱǵǙʌƣƜ Ǵ ƣƻǿǉ ƼɚǱǵǙ ǐǁǿƥʊəʌƷƼ. 

ƜǼƼɚǱǵǙʉ +  Ǿ-  Ǿ*  Ǿ/  Ǿ/ /  Ǿ** ƥƼƥ ǻƟʌƞ Ƽǥƥ ƇǘǵƭʋƇǧ ǂǩƥ ƇƝƼǍʌƇǳ ǂǩƥʌǳ 
ǻƟ Ǿ ưǒǂǴǶƛǿƥǴ ǲƜƮǸƛ ƛƻ ǶƸǸƜǁƻʊƸǹǼƷǮƜƪǴ ǻƟ .ƜǼʉ ƽʋƼ ǹɌ ǻƭǿƥʌƸ: 

20 + 32  
hour -  1 

hour * 60 + minute  

minute / 60  

5 ** 2  
(5 + 9) * (15 -  7)  

ƟʌǷ ǂǩƥ ƼɚǱǵǙʌǳ ƜȢ ƻƷʋǶǿƦ 2.x ƜȢ ǾʋǶǿƦ 3.x ƣǾƜǥƥƜǼʊʋ .ƷƻƛƷ ƷǿƭǾ ƜȢ ƻƷʋǶǿƦ 3.x 
ƦǸʌǻƮʉ ǂǩƥʌ˸ǳ ʋɋ ƻƜǆǙƛ ƷƸǙʉ ƷǿƟ ƸǼƛǿƵ. 

>>> minute = 59  

>>> minute / 60 

0.9833333333333333 
>>> 



Ȍȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ ƜȢʋǶǿƦ 2.x Ʋǉ ƷƸǙ ǾƷ Ƽəƛʌư ǂǩƥ ǳǼ ƼƟ ƛƻʌǳ ǳʌǹɌƇ ƦǸʌǻƮ  ǳǼʋɋ Ʋǉ ƷƸǙʌư 
ƷǿƟ ƸǼƛǿƵ: 

>>> minute = 59  

>>> minute / 60  

0 
>>> 

ƛƼƟʉ ƛʋǻɍǹ ƜȢ ƻƷʋǶǿƦ 3.x ƦǸ ǻƟʌǻƮʉ ƜȢ ǻƟƜǆǴʋǶǿƦ 2.x ʋǹǚʊ ʋɋ Ʋǉ ƷƸǙʌư ǁƼƟʌƇƸ 
ǹɌ ǺƷƜǥƦǁƛ // ƼɚǱǵǙ ƽƛʌƸ: 

>>> minute = 59  

>>> minute / / 60 

0 
>>> 

Ʒƻ ƜȢʋǶǿƦ 3.x ƦǸʌǻƮʉ ǂǩƥʌǳ ƟʌƼƦǆ Ȯ ǻƟʌƾʉ  ƽƛ ǻɌʋɋ ƝƜǂƱ Ǿ ƤǁƻƷ ƝƜƦɌ
ǅƜǴʌǷƝƜǂƱ ƻƛƷ ƻƜǖƦǸƛʋƸ Ơǅʌǻ .Ƥǁƛ 

 

ʋɋ ɌƼƥ ƇƣƻƜƠǙʌƠʊ ƷƜǩǴ ƽƛʋƇƼ ǞƦǴʌƜǼƼ  .ƤǁƜǼƼɚǱǵǙ Ǿʋɋ  ƇƻƛƸǩǴʋƜ ʋɋ ǞƦǴʌƼ  ǻƟ
ƷǿƵʉ  ƇƷǿƵʋɋ ƣƻƜƠǙƟ ǻƟ .ƸǸƛʌǶƜ ƷʋƼɚ ƽƛ ǲƛƸɌ ƼǼ ƽ ǏǿǒƵʋƼ ʋɋ  ƝƜǂƱ ǻƟ ƣƻƜƠǙ
ǴʊƏʋƸǹ ƛ ƜƟ ǻƦƠǰƛ)ʋǷ ȢʌǄǋƼǤ ǞƦǴ ǻɌʌƼ x  ǯǴƜǅʋɋ :(Ƥǁƛ ƻƛƸǩǴ 

17 
x 

x + 17  

Ƽəƛ  Ɯǵǅʋɋ ǱǴƜǚƥ ƤǰƜƱ ƻƷ ƛƻ ƣƻƜƠǙʊ ƜȢʋǶǿƦ ǹɌ ƷƻƛǾʌƇƸ  Ǿ ǺƷƼɌ ǯƱ ƛƻ ǶƏ ƼǂǥǴ
ƦǸʌǻƮ  ƛƻ ʉǾƻƭǾƼƵʊ Ǵ ȠƜȮʊƸǹɌ: 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȌȎ 

 

>>> 1 + 1  
2 

ǰǾʊ  ƻƷʋɋ ƼɍǁƛʋƤȣ  .Ƥǁƛ ƣǾƜǥƦǴ ǗƜǍǾƛʋɍʊ ƜǼƜƭ ƽƛʊʋ ǺƽƜƥ ǻɌə ƜǼƷƻƛǾʌƬ 
ǴʊƸǸǿǅ ǵǼʌǷ ƜȢ ƼǂǥǴ ƻƜƦǤƻ źƣǾƜǥƥʋǶǿƦ Ƽɍǁƛ ƻƷʋƤȣ ǱǴƜǚƥ ƤǰƜƱ Ǿʊ .Ƥǁƛ 

 

5 
x = 5  

x + 1  

 

ǸƜǴƽʊǻɌ ƟʌǄ  ƽƛʋɋ Ǵ ƼǼƜǕ ƣƻƜƠǙ ƻƷ ƼɚǱǵǙʊƇƷǿǅ ƥƼƥʌƞ ǱǵǙ Ǿ ǻƠǁƜƲǴʌƣƜ  ʉǾƻ
ǸƛǿǨ ǧƠǑ ƼƟ ƣƻƜƠǙ ǶƏʌǷ ǉƜƵʊ Ǵ ǲƜƮǸƛʊƺȢʋƷƼǶƏ ǻƟ . ǸƛǿǨʌǷ ǿǰǾƛʋƤ ǴʊǿəʌʋǳƛƼƟ .ʉ 

ƜǼƼɚǱǵǙʉ ƻʋǍƜʊƇ ƜȢʋǶǿƦ ƻ ǢƼǙ ƽƛʋǍƜʊ Ȣ ǮǿǵǚǴʌǾƼʉ ǴʊƸǹɌ. 

I. ƼƥˤƜƟ ƇƾƦǸƛƼȢʋǷ ǿǰǾƛʋƤ ǵǼ ǻƟ .ƷƻƛƷ ƛƻʌǷ Ǵ ƼǑƜƵʊǸƛǿƥʌƸ Ə ƽƛƛƼƟ Ƕʉ 
ǵƲƥʌ͔ǯ ƥƼƥʌźƞ ǱǵǙ ǲƜƮǸƛʌƣƜ ƥƻǿǉ ǻƟʊ Ǵ ǻɌʊǼƛǿƵʌƸ ǹɌ ǺƷƜǥƦǁƛʌƸ .
ǶƏ ƽƛƜƭʊʋ ǁƻƼƟ ǻǵǼ ƽƛ ǮǾƛ ƾƦǸƛƼȢ ǯƵƛƷ ƣƛƻƜƠǙ ǻɌʊ ǴʊƇƸǸǿǅ 
ƦǸʌǻƮʉ 2 ) *Ȋ - Ȉ( ǴʊƷǿǅ 4  Ǿ(1 + 1) ) **Ȍ - ȉǴ (ʊƷǿǅ 
8ƦƱ .ʊ ǴʊǸƛǿƥʌƸ ƛƼƟ ƾƦǸƛƼȢ ƽƛʉ ǶƜǁƏ ǷƦƵƜǁ ƼƥƜǸƛǿƵ Ǿ Ƽƥʋɋ ƣƻƜƠǙ 

ǹɌ ǺƷƜǥƦǁƛʌƸƛ ˥ƪǴ .ʋǷ  ƣƻƜƠǙ(minute * 100) / 60  ƾƦǸƛƼȢ ǶǾƸƟ
ƦǸ ǳǼʌǻƮʉ ʋǸƜǂɍʊ ǴʊƸǼƷ ǰǾʊ .Ƥǁƛ ƼƥƜǸƛǿƵ 



Ȍȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> 2 * (3 -  1)  
4 
>>> (1 + 1) ** (5 -  2)  
8 
>>> minute = 120  

>>> minute * 100 / 60  

200.0 
>>> (minute * 100) / 60  

200.0 
>>> 

II. ǺƷƻ ƻƷ ǶƸǸƜǁƻ Ƕƛǿƥ ǻƟʉ  ǲǾƷǿǰǾƛʋƤƜǼ Ǵ ƻƛƼǨʊəʌƷƼ .2 ** 1 + 1 
ǴʊƷǿǅ 3 Ǿ 3 * 1 ** 3 ǴʊƷǿǅ 3 ǻǸ Ǿ ƇȉȎ. 

>>> 2 ** 1 + 1  
3 
>>> 3 * 1 ** 3  
3 
>>> 

III. ǺƷƻ ƻƷʉ ǿǰǾƛ ǲǿǁʋƇƤ ǂǩƥ Ǿ ƝƼǍʌǳ Ǵ ƻƛƼǨ ǳǼ ƜƟʊəʌƸǸƼ. 

IV. ƻƷ ǺƷƻʉ Ƽǥƥ Ǿ ǘǵƭ ǲƻƜǽȮʋǧ Ɯƭ ǳǼ ƻƜǹɌ ƻƷʉ ǴʊəʌƸǸƼ ǿǰǾƛ ǾʋƤ 
ʋǸƜǂɍʊ .ƸǸƻƛƷ 

V. ǸƜǴƽʊǻɌ ǿǰǾƛ ƜƟ ƜǼƼɚǱǵǙʋƤ ʋǶƜǂɍ  ƻƷʋɋ Ǵ ǺƷƜǥƦǁƛ ƣƻƜƠǙʊƇƸǸǿǅ 
ƥƼƥ ǻƟʌƞ Ǵ ǻƠǁƜƲǴ Ƥǁƛƻ ǻƟ ȡȮ Ƥǵǁ ƽƛʊƸǸƷƼəƦǸ ƻƷ .ʌǻƮ 5 - 3 

- 1 ǴʊƷǿǅ  1 ƷƸǙ ǻǸ Ǿ Ƈ3  ǮǾƛ ǻɌ ƛƼȮ3  ƽƛ5 Ǵ ƼǂɌʊƷǿǅ  ǀȣǁ Ǿ
1 ǨƜƟ ƽƛʌǺƸǸƜǵʉ .ǶƏ 

>>> 5 -  3 -  1 
1 
>>> 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȌȐ 

 

ǸƜǴƽʊǻɌ ƦǅƛƷ ɋǅʌƸ ǱǵǙ ǻɌʌƣƜ  ƻǿǒȮǴ ǲƜƮǸƛʊƇƷǿǅ ǹɌ ǺƷƜǥƦǁƛ ƾƦǸƛƼȢ ƽƛʌƸ Ƶ ƜƥʌǶƜƦǰƜ 
Ȣ ǻɌ ƻǿǒǸƜǵǼ ƾƦǸƛƼȢ ƽƛ ǺƷƜǥƦǁƛ .Ʒǿǅ ƤƱƛƻʌƼƦǆ Ʀǥəʌǳ ƜǸƛǿƵ ǻƟ ǳǼʊʋ Ǵ ǻǤƜǍƛ ƸɌʊƇƸǹɌ 

Ǵ ǄǼƜɌ ƛƻ ƜǒƵ ǮƜǵƦƱƛ ǳǼʊƸǼƷ. 

 

ƼɚǱǵǙ ȢʌƇǻǸƜǵ  ʉǾƻƲǉ ƷƛƸǙƛʌư ǨƜƟ Ǿ ƇǺƸǅ ǮƜǵǙƛʌǺƸǸƜǵ  ǻƟ ƛƻ ǲǾƷ ƼƟ ǮǾƛ ƸǸǿǱǵǙ
Ǵ ƤǁƷʊƻǾƏƷə .ʌƬǺƸǹǹɌ ǺƷƜǁ ǶƜƟƽ ǻƟ ƍƷǿƟǹɌ ǋƼǤ ƇƼƥʌƸ  ƷƸǙ ǾƷ ǻɌȌ  Ǿȉ ƦƵƛ ƻƷ ƛƻʌƻƜ 
ƻƛƷʋƌƸ ǂǩƥ ǯǉƜƱʌǳ Ǵ ƇǾƷ ƼƟ ƬǹȢʊƷǿǅ ȉ  Ǿ ƇƤǵǂǨ ƫƻƜƵ ǶƛǿǹǙ ǻƟȈ  ǶƛǿǹǙ ǻƟ
ǨƜƟʌǺƸǸƜǵȢ ƼɚǱǵǙ .ʌǻǸƜǵ ǻǴƜǸƼƟ ƻƷǿǸʋǂʊƇ ǕǾʌǻǥʉ ǨƜƟ ǶƷƛƷ ǶƜǆǸʌǺƸǸƜǵ  ǺƸǽǙ ǻƟ ƛƻ
ǴʊəʌƷƼ. 

ƽƛ  Ƽəƛ ǻɌ ƜƮǸƏʋɍʊ ƛƻƜǆǙƛ ƷƸǙ ƜǼƸǸǿǱǵǙ ƽʉ Ǹ ƤǵǂǨ ƫƻƜƵ ƇƸǅƜƟʌƾ ƻƜǆǙƛʉ 
ǨƜƟ ˥ǵǙ Ǿ ƇƸǅ ƸǼƛǿƵʌǺƸǸƜǵ ǼƛǿƶǸʌǳ ƛ ƇƤǅƛƷʋǷ  Ɯǽǹƥ ƼɚǱǵǙ ʉǾƻƲǉ ƷƛƸǙƛʌư  ǯƟƜǨ

.ƤǁƛƼƭƛ 

ǻǸƜǆǸƛʉ ƛƼƟ ǻɌʉ Ȣ ƼɚǱǵǙʌǻǸƜǵ ƜȢ ƻƷʋǶǿƦ ǂƟ ǻƦƠǰƛ ǾʌƻƜʉ ƷʋƼɚ ǶƜƟƽ ƽƛƜǼʉ 
ǻǴƜǸƼƟǿǸʋǂʊ Ǵ ǺƷƜǥƦǁƛʊƇƷǿǅ  ƸǉƻƷ ƤǴ˥Ǚ% ǻƟ .Ƥǁƛ ƽ ǮƜƪǴʋƼ ǹɌ ǻƭǿƥʌƸ: 

>>> quotient = 7 // 3  

>>> print(quotient)  

2 
>>> remainder = 7 % 3  

>>> print(remainder)  

1 

ƞƵ ǂǩƥ ƤǥǼʌǳ Ǵ ǾƷ Ƈǻǁ ƼƟʊƷǿǅ ǺǾ˥Ǚ ǻƟʉ ʋɋ ǨƜƟ ǶƛǿǹǙ ǻƟʌǺƸǸƜǵ  ˤƜƟ ǮƜƪǴ ƻƷ ǻɌ
ƷʋƸʋƸȢ ƼɚǱǵǙ .ʌǻǸƜǵ Ə ƻƷ ǻɌ ǻȯǸƏ ƽƛʋǻǹ Ǵ ƼǖǸ ǻƟʊƸǁƻ ƷƾǸ Ɯǵǅ ǻƟʋɋƼƥ Ə ƻƷ Ǿ ƤǁƛʋǺƸǹ 

ǼƛǿƵʌƸ ǵǽǤʌƸ ƛ ǻɌʋǷ ǹɌ ǋƼǤ ˥ƪǴ .ƸǴƏ ƸǼƛǿƵ ǶƜƥƻƜɌ ǻƟ ƻƸǩȮ ƼɚǱǵǙʌƸ ǴʊǼƛǿƵʌƸ 
ƠƟʌǹʌƸ  ǻɌX  ƼƟY ǄƶƟƺȢʋƼ  ƤǁƛʋƜ ƵʌƼƛ .ʋƜƮǹ Ȣ ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟʌǻǸƜǵ ǁƻƼƟ Ǿʊ 

ƭǾƼƵʊ ƦƱƛƻ ǻƟ ǶƏʊ ǴʊǸƛǿƥʌƸ ƦǸʌǻƮ Ɵ ƛƻʌǶǾƼ ̲ɍƟǆʌƸ. 



ȍȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǻǸǿǵǸʉ ƷʋƼɚ Ȣ ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛʌƇǻǸƜǵ ƟʌǶǾƼ ǆɌʌǶƸ  ƷƸǙʋƜ ƜǼƷƸǙʉ  Ƥǁƛƻ Ƥǵǁ
 ƽƛʋɋ  ƷƸǙ ƜǴ ˥ƪǴ ƍǻǸǿɚȮ .Ƥǁƛ ƻƛƸǩǴȋȌȏ ƻƛƷ ƛƻʋǳ  ǶƏ Ƥǁƛƻ Ƥǵǁ ǳǨƻ ǻɌȏ  .Ƥǁƛ

Ȣ ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ˤƜƱʌǻǸƜǵ ƛ ƛƻ ǶƏʋǻǸǿɚǹ Ǵ ƫƛƼƶƦǁƛʊǹɌʌǳ: 

>>> 458 % 10 
8 

ˤƜƱ ǹɌ ǋƼǤʌƸ Ǹ ƛƻ Ƥǁƛƻ Ƥǵǁ ǳǨƻ ǾƷ ǻɌʌƽƜ ƻƛƷʋƸƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ: 

>>> 458 % 100 
58 

 

ƼɚǱǵǙ + ƛƼƟʉ ƼƦǁƛʋɘǹƜǼ ʋƜ ǻƦǅƻƛƻƜɌ ǳǼ ƜǼʊʋ ǰǾ ƷƻƛƷʊ ƛʋǷ ƛƻƜɌʊʋ  ǗǿǸ ƜƟ ƣǾƜǥƦǴ
ƻʋǍƜʊ  .Ƥǁƛ ǶƏ+ ǻƦǅƻȢ ǳǽƟ ƛƻ ƜǼʌƸǸǿ ǴʊƸǼƷ ʋƜ ƥƻƜƠǙ ǻƟʊ ƮǸƽʌǺƼƸǹƟʉ ǴʊƸǹɌ .

ƻƛƺɚƟʋƸ ǰƜƪǴ ƜƟʊ ǸƜǴƽ ǳǼƷ ǶƜǆǸ Ɯǵǅ ǻƟʊǻɌ  ƽƛ+ ƛƼƟʉ ƮǸƽʌǺƼƸǹƟʉ Ǵ ǺƷƜǥƦǁƛʊǹɌʌƸ  ǻȮ
ǨƜǥƥƛʊ ǴʊƸƦǤƛ. 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȍȈ 

 

>>> first = 10  

>>> second = 15 

>>> print first + second  

25 
>>> type(first)  

<type 'int'>  

>>> type(second)  

<type 'int'>  

>>> first = '10'  

>>> second = '15'  

>>> print first + second  

1015 
>>> type(first)  

<type 's tr'>  

>>> type(second)  

<type 'str'>  

>>> 

ƻƷ  ƻƜƟ ǾƷ ƜǴ ˤƜƟ ǮƜƪǴȈȑ  ǾȈȌ ƦǂƟ ǘǵƭ ǳǼ ƜƟ ƛƻʌǳǻƠƥƼǴ .ʉ ǶƏ ǮǾƛ ƤǴ˥Ǚ ǶǾƸƟ ƛƻ ƜǼ
ǯǩǸǞƦǴ ǻƟ ǮǿǨʌƜǼƼʋǶƜǆ ƸǸƜǁƜǹǅʋǳ ǻƠƥƼǴ ƻƷ Ǿʉ ǯǩǸ ƤǴ˥Ǚ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǲǾƷ .ǮǿǨ

ǯǩǸ ƤǴ˥ǙǞƦǴ ǻƟ ǮǿǨʌƼ ǴʊǿəʋƸ ƛ ǗǿǸ ǻɌʋǷ  ǻƦǅƻ ƻƛƸǩǴʋƜ ƼƦǁƛʋɘǹ  ǮƜƪǴ ƻƷ .Ƥǁƛ
ƜȢ ƇǮǾƛʋǶǿƦ ƻ ƷƸǙ ǾƷ ƜƟʋǍƜʊ ǶƏ Ǿ ƷƻƛƷ ƻƜɌ Ǿ Ƽǁƻ ƣƻǿǉ ǻƟ ƛƻ ƜǼʋǍƜʊ  ǘǵƭ ǳǼ ƜƟ
ǴʊƸǸƽƜȢ ƇǲǾƷ ǮƜƪǴ ƻƷ .ʋǶǿƦ ǶƏ Ǿ ƷƻƛƷ ƻƜɌ Ǿ Ƽǁ ǻƦǅƻ ǾƷ ƜƟƮǸƽ ƛƻ ƜǼʌǺƼƸǹƟʉ ǴʊƸǹɌ .
ʋǹǚʊ ǰǾƛ ƼƵƏʊ ƸǚƟ ǮǾƛ ǻƟ ƛƻʉ ǵǼ ǾʌǷƻǿǑ Ȣ ǳǼ ǻƟ ƛƻ ǻǵǼ ƼƵƏ ƜƥʌƸǸǿ ǴʊƸǼƷ ǮƜƪǴ ƻƷ .
 ƜǴȈȑ  ƜƟ ƛƻȈȌ ȢʌƸǸǿ ǾƼƵ Ǿ ƷƛƷƭʊ ȈȑȈȌ .ƷƼɌ ȠƜȮ ƛƻ 

 

ǼƜəʊ  ƻƛƸǩǴ ǻɌ Ƥǁƛ ǲƽˤʋɋ ǞƦǴʌƼ ƼǑ ƽƛ ƼƟƻƜɌ ƽƛ ƛƻʋǧ ɌʌƷƻǿƠ ɚƟʌƼʋǳƜȢ .ʋǶǿƦ  ƽƛʋɋ 
ƻƜɌǿƥ ǘƟƜƥʉ- ǺƸǅʋƜ ǸǾƻƷʊ Ƈƛ ǻƟʋǷ ǹǚǴʊ ƛ ǻɌʋǷ Ȣ ƣƻǿǉ ǻƟ ǘƟƜƥʌǄǋƼǤ ƜȢ ƜƟʋǶǿƦ 
Ƥǁƛ ǺƛƼǵǼƇ ƛƼƟʉ ƛʋǷ Ǵ ǺƷƜǥƦǁƛ ƻƜɌʊƸǹɌƛ ǳǁƛ .ʋǷ  ǘƟƜƥinput ƷǾƻǾ Ǿ Ƥǁƛʉ  ƛƻ ƷǿƵ

Ɍ ƽƛʌƷƻǿƠ ǴʊəʌƷƼƦǨǾ .ʊ ƛʋǷ Ǵ ǺƸǸƛǿƵƛƼǤ ǘƟƜƥʊƇƷǿǅ  ƼƟƻƜɌ ƼǖƦǹǴ Ǿ ǺƸǅ ǣǨǿƦǴ ǻǴƜǸƼƟ
ǴʊƷǿǅ Ȯ Ɯƥʌƾʉ Ɯƥʋȡ ǸƜǴƽ .ƸǹɌʊǻɌ  ƼƟƻƜɌEnter Ǵ ƛƻʊƇƸǸƽ ǻǴƛƷƛ ǻƟ ǻǴƜǸƼƟʉ  ƷǿƵ ƻƜɌ



ȍȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǴʊƷƽƛƷƼȢ Ȯ Ǿʌƾʉ Ɯƥ ƼƟƻƜɌ ǻɌʋȡ  ǶƛǿǹǙ ǻƟ ƛƻ ƷǿƟ ǺƷƼɌʋɋ  ǻƦǅƻʋƜ ƼƦǁƛʋɘǹ ǞƦǴ ƻƷʌƼ 
Ƶƹ ƼǖǸ ƷƻǿǴʌǺƼ ǴʊƸǹɌƽ ǮƜƪǴ .ʋƼ ƻƛ ǱǴƜǚƥ ƤǰƜƱ ƻƷʊ ƜȢʋǶǿƦ ǹɌ ƷƻƛǾʌƸ  ǳǼ ǶƜƥƷǿƵ Ɯƥ

ƠƟʌǹʌƸ: 

>>> input = input()  

Some silly stuff  

>>> print(input)  

Some silly stuff  

ƻƷ Ʒ ˤƜƟ ǮƜƪǴʋƸʋƸ ƟƻƜɌ Ɯƥ Ƹǅ ƼǖƦǹǴ ƜǴ ǘƟƜƥ ǻɌȮ Ƽʌƾʉ ǰǾ ƇƸǹɌ ƷƻƛǾ ƛƻʊ Ǽʌȭ ǻǸƜǆǸƛʉ 
ƛ ƽƛʋǻɍǹ  .ƤǅƛƸǸ ƷǿƭǾ Ƥǁƛ ƼǖƦǹǴʋǹǚʊ ǂɌ Ƽəƛʊ ǝʌƼ ǁ ƤǆȢ ƜǴ ƽƛʌǳƦǂ  ƇƷǿƟ ǻƦǂǆǸ

źǶ˥Ǚƛ ǻƟ Ǵ ǺƜɚǸ ǶƜǴƼǤ ǐƵʊƷƼɌ Ǵ ǾʊƤǥə :îȮ ǻɌ !ǶƜǼʊƍí Ɯǅ ǀȢʋƸ  ǻɌ ƸǅƜƠǸ ƸƟ
Ȯ Ƕ˥Ǚƛ ǐƵʌƾʉ ƛ ƜǴ ǻƟ ƛƻǲ˥Ǚ ƸǹɌƇ  ˥ƪǴî Ɯǥǒǰ ǲƼƦƲǴ ƼƟƻƜɌ ɋʋƷǾƻǾʉ  ƜƟɌʌƷƻǿƠ  ƷƻƛǾ

ǷɌ .íƛƼƟʉ ƛʋƻƜɍǹ ƜƟʋƦǂʊ  ƽƛ ƸǚƟ ƾƦǸƛƼȢ ǯƵƛƷinput ʋɋ ǼƷ ƻƛƼǨ ǻƦǅƻʌƸƽ ǮƜƪǴ ǻƟ .ʋƼ 
ǹɌ ƤǨƷʌƸ: 

>>> name = input('What is your name? \ n')  

What is your name? 

Chuck 

>>> print(name)  

Chuck 

ǶƏ \n ƜǽƦǸƛ ƻƷʉ Ɵ ǻƦǅƻʌƼɚǸƜ ƛʋǷ ƷǾƻǾ ǻɌ Ƥǁƛʉ  ƻƷ ƛƻîƸƭ ǐƵʋƸí ɚƟʌƷƼ  ˤƜǵƦƱƛ Ǿ
 ǣǥƶǴnewline ƛ .ƤǁƛʋǷ ǿǸʋǻǂ ƸǚƟ ǐƵ ǻƟ ǷƦǤƻ Ǿ ǐƵ ǷƦǂɍǅ ǈƦƶǴʉƌƤǁ  Ǿ
ǵǼ ǻƟʌǷ ƷǾƻǾ ǻɌ Ƥǁƛ ƼǑƜƵʉ Ƹƭ ǐƵ ƻƷ ƼƟƻƜɌʋƸ Ǵ ƼǼƜǕʊƷǿǅ ƸɌ ƻƷ ǲǿǁ ǐƵ ǻƟ .

ǹɌ ǺƜɚǸ ˤƜƟʌƸ. 

Ƽəƛ  ƼƟƻƜɌ ƽƛʋɋ Ʋǉ ƷƸǙʌư ǼƛǿƶƟʌƸ  ƍǻȮinput ƷǾƻǾʉ  ǻǸ Ǿ ƇǻƦǅƻ ƣƻǿǉ ǻƟ ƛƻ
Ʋǉ ƷƸǙʌư ʋƜ intege r ǴʊəʌƷƼƛƼƟ .ʉ ƛʋǷ  ǘƟƜƥ ƽƛ ƻƜɌint () Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ: 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȍȊ 

 

>>> prompt = 'What...is the airspeed velocity of an unladen 

swallow?\ n'  

>>> speed = input(prompt)  

What...is the airspeed velocity of an unladen swallow?  

17 
>>> int(speed)  

17 
>>> int(speed) + 5  

22 

ˤƜƱ Ɯƭ ǻƟ Ƽəƛʉ ʋɋ Ʋǉ ƷƸǙʌƇư ʋɋ  ǘƟƜƥ ƷƻƛǾ ǻƦǅƻint ǹɌʌƇǳ Ǵ ǻȮʊƍƷǿǅ ƟʌƜʌʋƸ 
ƠƟʌǹʌǳ: 

>>> speed = input(prompt)  

What...is the airspeed velocity of an unladen swallow?  

What do you mean, an African or a European swallow?  

>>> int(speed)  

ValueError: invalid literal for int() with base 10:  

ƻǿǒǸƜǵǼ Ǵ ǺƸǼƜǆǴ ǻɌʊǹɌʌƸ ǸƜǴƽʊǻɌ  ǻƦǅƻʋɋ Ʋǉ ƷƸǙʌư  ǘƟƜƥ ƸǅƜƠǸint  ƜǒƵ
ǴʊƸǼƷƏ ƻƷ .ʋǺƸǹ ǁƻƼƟ ǻƟʊ ǺǿƲǸ Ǿʉ ƛ ǶƷƼɌ ǢƼǑƼƟʋǷ ǼƛǿƵ ƣˤƜɍǅƛ ǗǿǸʌǳ .ƤƵƛƷƼȢ 

 

ǻƟ ɗƻƾƟ ǻǴƜǸƼƟ ǻɌ ƻǾƼǴǴ ƼƥʊƇƷǿǅ ȢʌȯʌǺƸƼƥ Ȣ ƜƟ .Ƹǅ ƸǼƛǿƵʌȯʌǺƸƼƥ  ǄǸƸǸƛǿƵ ƇǶƸǅ
ƤƶǁǴ ƼƥʊƷǿǅ Ɯƭ ǻƟ ƻƜɌ Ƥǁƛ ǷɍǵǴ Ǿʊʋ  ǶƸǸƛǿƵ ƜƟ Ɯǵǅ ǻɌ ƸǁƼƟʋɋ  ƸɌ ǻǚǒǨ

ǿǆǸ ǻƭǿƦǴʋƸ ƻƜɌ ǻȮ Ƥǁƛ ƻƛƼǨ ǻɌʉ .ƸǼƷ ǲƜƮǸƛ ƛƻ 

ǻƟ ǵǼʌǷ ǰƷʌǯ  ƤǹǴƜɌ ǷƦǅǿǸʋƜ  ƼǖǸ ʉǾƻ ƜǼƸɌõ ǻƟ ǶƜƟƽ ʌǴƷƏƷƛƾ õ ʋƛǺƸʉ ƟǿƵʊ  ǻƟ
Ǵ ƝƜǂƱʊƏʋƸƜȢ ƻƷ .ʋǶǿƦ ƤǹǴƜɌǴ ǗǾƼǅ # ƜƟ ƜǼʊƸǸǿǅ. 

# compute the percentage of the hour that has elapsed  

percentage = (minute * 100) / 60  



ȍȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ  ƻƷ ƤǹǴƜɌ ƇˤƜƟ ǮƜƪǴʋɋ Ƽɍǁƛ ƻƷ ƛƸƭ ǐƵʋƤȣ ǰǾ .ƤǅƛƷ ƻƛƼǨʊ Ǵ ƜǵǅʊǸƛǿƥʌƸ  ǶƏ
ƜǽƦǸƛ ǻƟ ƛƻʉ Ǹ ǐƵʌƾ ǹɌ ǻǤƜǍƛʌƸ ƛ ǶǾƸƟʋǻɍǹ ǰ˥ƦƵƛʊ ƛ ǻǴƜǸƼƟ ƷƼɌƻƜɌ ƻƷʋƷƜƮ :ƸǹɌ 

percentage = (minute * 100) / 60     # percentage of an hour  

ƼǼ Ȯʌƾʉ Ǵ ƻƛƼǨ # ƽƛ ƸǚƟ ǻɌʊəʌƇƷƼ ƷƜǸʋǺƸ Ǽ Ǿ Ƹǅ ƸǼƛǿƵ ǻƦǤƼəʌȭ ƩƜƥʌƼʉ  ǻǴƜǸƼƟ ƻƷ
ƤǹǴƜɌ .ƤǅƛƷ ƸǼƛǿƶǸǸƜǴƽ ƜǼʊǻɌ ʋɋ ǾʋəɁʊ ǻǸǴ ǻǤƜǍƛ ƸɌ ǻƟ ƛƻ ưǍƛǾ ǶƛƸǹȮʊǹɌʌƇƸ 

ǂƟʌƻƜ ƷƼƟƻƜɌʉƸǸƛ. 

ˤǿǵǚǴ Ǵ ƼƟƻƜɌʊƸǵǽǤ  ǻɌƛʋǷ ƻƜɌ ǻȮ ƸɌ ǻǚǒǨʉ Ǵ ǲƜƮǸƛ ƛƻʊƇƸǼƷ ǰǾʊ ƛƼȮʊʋǃƛ 
ƦǸ ƻƷ ƷǿƟ ƸǼƛǿƵ ǳǽƠǴʌǻƮ ƤǹǴƜɌ ƻƷ Ƥǁƛ ƼƦǽƟƛƼȮ ƜǼ ͔ ʊʋ Ƽǆƥ ƛƻ ƸɌ ǻǚǒǨ ǶƷƛƷ ƻƛƼǨʋư 

ǹɌʌƸ .ʋɋ ƜƟ ƝǿƵ ƸɌʋƦǂʊ ƟǿƵ ǻƟʊ .ƸǅƜƟ ǺƸǅ ƤǹǴƜɌ 

ǻƟ ƽ ƤǹǴƜɌ ǮƜƪǴ ǶƛǿǹǙʋƼ ʋɋ ǝ ƤǹǴƜɌʌƻǾƼǍƼʉ  ƷǿƭǾ ǶǾƸƟ ǶǿȮ ƇƤǁƛ ǻǤƜǍƛ Ǿ
ƛʋǷ Ǽ ƤǹǴƜɌǴ ƼƟƻƜɌ ǳʊƸǵǽǤ ƛ ƻƷ ǻɌʋǷ ǞƦǴ ǻƟ ƬǹȢ ƷƸǙ ƸɌ ǐƵʌƼ v Ȣ ǇƜǊƦƵƛʌƛƸ 
ǴʊƸǹɌ: 

v = 5 # assign 5 to v  

ǰǾʊ ƽ ƤǹǴƜɌʋƼ ƟǿƵ ƣƜǙ˥Ǒƛʊ ƦƵƛ ƻƷ ƛƻʌƻƜ ǂɌʊ Ǵ Ƥǁƛ ƸɌ ǶƸǸƛǿƵ ǮƜƱ ƻƷ ǻɌʊƷƻƛƺə: 

v = 5 # velocity in meters/second.  

ǻƦƠǰƛ ǴƜǁƛʊ ƛƼƟ ƝǿƵʉ ǞƦǴʌƼ Ǵ ǳǼʊƸǸƛǿƥ ǸʌƽƜ Ɍ ǻƟǽƟ ƛƻ ǶƷƼɌ ƤǹǴƜʌǻǹ ǤƼǑ ƽƛ ƌƸǹɌʊ 
ǴƜǁƛʊ Ǵ ˤƜƟ ƛƻ ǺƜƠƦǅƛ ǶƜɍǴƛ Ɯǽǹƥ ǻǸ ǳǼ ƸǹǱƟʊƷƼƟ Ǵ ǻɌʊƸǸƛǿƥ ƛƼƟʉ ƸǉƜǩǴʉ  ƣƻƜƠǙ ǻɌ
ǸˤǿǑʊƤǁ Ȣ ƛƻ ƻƜɌʌȯʌǺƸ ƦǸ ƻƷ .ƸǹɌʌǻƮ ǞƦǴ ǲƜǸ ƝƜƶƦǸƛʌƼ ǺǿƲǸ Ǿʉ  ǶƏ ǶƷƼɌ ƤǹǴƜɌ
ƜƟʋƦǂʊ ǸƛƸǹǵǅǿǼǻ .ƸǅƜƟ 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȍȌ 

 

 

Ɯƥ ǸƜǴƽʊɌǻ ǸƛǿǨ ƽƛʌǷ ǺƷƜǁʉ ǲƜǸƻƛƺəʉ ǞƦǴʌƜǼƼ ǻǵǱɌ ƽƛ Ǿ ǺƷƜǥƦǁƛƜǼʉ  ƝƜǹƦƭƛ ǺƸǅ Ǿƻƽƻ
ǴʊǹɌʌƇƸ ƜȢʋǶǿƦ ƛƼƟ Ɯǵǅ ǻƟʉ ǞƦǴ ǲƜǸ ƝƜƶƦǸƛʌƼ əʌƼ ǰǾ .ƷƛƷ ƸǼƛǿƶǸʊ ƛʋǷ  ƝƜƶƦǸƛ
ǴʊƸǸƛǿƥ ǵəƻƷƼǁ ƨǙƜƟ ǻǴƜǸƼƟ ǶƸǸƛǿƵ ǶƜǴƽ ƻƷ ǻȮ Ǿ ǷƦǅǿǸ ǶƜǴƽ ƻƷ ǻȮʊ Ʒ Ǿ ƜǵǅʋǶƛƼɚ 

Ʒ ƽƛ ƻǿǖǹǴ ǻƦƠǰƛ .ƷǿǅʋǶƛƼɚƇ ǸƜǂɌʊ Ǵ ƛƻ ƸɌ ǻɌ ƤǁƛʊƸǹǸƛǿƵ ƛƼƟ ǻǸƼəǾʉ ƜȢʋǶǿƦ  Ǿ
ǻǴƜǸƼƟʉ ƜǽǸʊʋ ƛʋǷ Ǹ ǳǽǴ ƷƻƛǿǴʌƸǹƦǂǻǴƜǸƼƟ ǻǁ ǻƟ .ʉ ƽʋƼ ǹɌ ǺƜɚǸʌƸƛ .ʋǷ ǨƷ ǻǴƜǸƼƟ ǻǁʌƜǩ 
ƛƼƟʉ ƜǽǸ ƼƟƻƜɌʊʋ ʋɋ Ǵ ǲƜƮǸƛ ƛƻ ƻƜɌʊƸǹǼƷ ƜǽǸ ƼƟƻƜɌ Ǿʊʋ ƛ ǻƭǿƦǴ ˥ǉƛʋǻɍǹ ǞƦǴ ǲƜǸʌƜǼƼ 
ȮʌƸǹƦǂ :Ƹǅ ƸǼƛǿƶǸ 

a = 35.0  

b = 12. 50 

c = a * b  

print(c)  

hours = 35.0  

rate = 12.50  

pay = hours * rate  

print(pay)  

x1q3z9ahd = 35.0 

x1q3z9afd = 12.50  

x1q3p9afd = x1q3z9ahd * x1q3z9afd  

print(x1q3p9afd)  

ƼǂǥǴ ƜȢʋǶǿƦ ƛ ǻǁ ƼǼʋǷ ǻǴƜǸƼƟǨƷ ƛƻ ƜǼʌƜǩ ʋɍʊ ǴʊƸǸƛƷ ǰǾʊ ǲƷƏ ƜǴǯɍǅ ǻƟ ƛƻ ǶƏ ƜǼ ʉƜǼ
ǾƜǥƦǴ ƣǴʊƟʌǹʌǳ ˤǿǵǚǴ .ʋɋ Ǹ ǶƜǂǸƛʌźƤ ƤƱƛƻ ƇǲǾƷ ƸɌ ǻǚǒǨ ƻƷ ƛƻ ǻǴƜǸƼƟ ƿƸƱ Ƽƥ
ǴʊƸǸƽǙƛƸƥ ƤƵƛƷƼȢ Ǿ ƳƼǸ ƇƤǙƜǁ .ʊǺƸǹǹɌʉ ƛʋǷ  Ƥǁƛ ƻƛƼǨ ǻǴƜǸƼƟ ǻɌ ƤǁƛîƤǙƜǁ í
ƻƜɌʉ  ƻƷ ƛƻîƵƼǸʊí ǩǴ Ǿ ƝƼǍƻƛƸ  ǶƛǿǹǙ ǻƟ ƛƻîƤƵƛƷƼȢ íǰƷ .ƸǸƛƷƼəƼƟʌǄǱ  ǺƷƜǁ ǳǼ

ǻǴƜǸƼƟ :ƤǁƛǿǸʋǀ ǲƜǸ ƽƛƜǼʉ Ǿ Ɯƭ ǻƟ ƟǿƵʊ ƛƼƟʉ ǻǴƜǸƼƟ.Ƥǁƛ ǺƷƼɌ ǺƷƜǥƦǁƛ ǃƛ 



ȍȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜǴ ǴƜǁƛʊƛʉ ƽ ƣƻǿǉ ǻƟ ǻɌʋǻǸƜɌƼ ƛƼƟʉ ǞƦǴʌƜǼƼ ǺƸǅ ƝƜƶƦǸƛ" ƛƻ ƸǸƛmnemonic 

variable names "ʋƜ îǲƜǸƜǼʉ  ǻƟ ƼǑƜƵǸƸǸƜǴʊí ǴʊǴƜǸʌǳǻǴƜǸƼƟ ƻƷ .ǿǸʋǂʊ ƛʋǷ ǲƜǸ ƜǼ
 ɋǵɌ ƜǴ ǻƟǴʊƸǹǹɌ ǞƦǴ ƼǼ ƻǿǖǹǴ ƜƥʌƼ ǆƥ ǶƏ ǳǁƛ ƽƛ ƛƻʌǈƶ ǼƷʌǳ. 

ɍǆǴǱʊ ǲƜǸ ƝƜƶƦǸƛ ƻƷ Ƥǁƛ ǷɍǵǴ ǻɌƜǼʉ  ǻƟǴ ƼǑƜƵƜǸǸƸʊ ƛƼƟʉ ǺƽƜƥȢ ǶƛƻƜɌʌǄ 
ƟʌƜʋƇƸ ǶƏ ǷƦǤƼə ǺƜƠƦǅƛǲƜǸ ƜƟ ƜǼƜǼʉ ǻǴƜǸƼƟ ǻƟ ˥ƪǴ .Ƥǁƛ ǺƸǅ Ǿƻƽƻʉ ƽʋƼ ǹɌ ǺƜɚǸʌƸ: 

for word in words:  

    print word  

ƸɌ ƻƜɌ ǻȮ ˤƜƟʉ Ǵ ǲƜƮǸƛ ƛƻʊƍƸǼƷ  ǲƛƸɌʋɍʊ ǻǵǱɌ ƽƛƜǼʉ for  Ǿword  Ǿin  Ǿwords 
ǻǵǱɌƜǼʉ ǺƸǅ ǾƻƽƻǴƛƸɌ Ǿ ƸǸƛʌɋ ǴƜǁƛʊƛʉ ǻǴƜǸƼƟ ǐǁǿƥ ǻɌǿǸʋǀ ǺƸǅ ƝƜƶƦǸƛƏ ƍƸǸƛʋƜ 
ƜȢʋǶǿƦ ǴʊƸǵǽǤ ǻǵǱɌ ǻɌʉ word ƻǿǖǹǴ ǻȮ ǻƟʉ ǻǴƜǸƼƟ ǶƸǸƛǿƵ ƍƤǁƛ ǺƸǅ ǺƷƼƟ ƻƜɌ ǻƟʉ 

ƛƼƟ ˤƜƟʉ ʋɋ ǺƽƜƥƻƜɌʉ ǻǵǱɌ ƽǿǹǼ ǻɌƜǼʉ ͤƟ ƽƛ ƛƻ ǺƸǅ ǾƻƽƻǴ ƇǺƸǆǸ ƼʊƸǸƛǿƥ ƛʋǷ  ƛƻ ǻǽƠŹǅ
ƛʋƷƜƮ  ǻɌ ƸǹɌword  ǳǼʋɋ ǻǵǱɌʉ  ƇƤǁƛ ǺƸǅ ǾƻƽƻʋƜ in  ǲƜǸʋɋ ǞƦǴʌƼ .Ƥǁƛ 

 ƽ ƸɌʋƇƼ ǨƷʌƜǩ ƻƜɌ ǶƜǵǼʉ Ǵ ǲƜƮǸƛ ƛƻʊƸǼƷ :ˤƜƟ ƸɌ ǻɌ 

for slice in pizza:  

    print(slice)  

ɍǥƥʌɋ ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌƛʉ ƛƼƟ ǻɌʉ ƜȢʋǶǿƦ ƛƻƛƷʉ ǹǚǴʊ ǇƜƵǞƦǴ ǲƜǸ Ǿ ƸǸƛʌƜǼƼ  ǻɌ
ǻǴƜǸƼƟ ǐǁǿƥǿǸʋǀ ƜƶƦǸƛǺƸǅ ƝƛƼƟ ƇˤƜƟ ǮƜƪǴ ƻƷ ƸǸƛʉ ʋɋ ǺƽƜƥǺƷƜǁ ƻƜɌ ˥ǴƜɌ .Ƥǁƛ Ƽƥ

ƜȢ ǻɌ Ƥǁƛ ưǍƛǾʋǶǿƦ Ȣ ǇǿǊƵ ƻƷʌƛƾƦ ˥ǁƛ ǾʋǀƜǼʉ Ȯ ǶƏʌƾʉ ǵǸʊƸǸƛƷ. 

ǰǾʊ ǻǴƜǸƼƟ ƻƜɌ Ƽəƛʉ ǁƻƼƟ ƜǴʊ ǺƷƛƷƛƼƟ ƜǼʉ ȢʌƛƸ Ə ƇƸǅƜƟ ƣƜǵǱɌ ǶƷƼɌʋƜ  ƽƛ ǺƷƜǥƦǁƛ
Ȣ ǳǁƛʌƛƾƦ ƛƼƟʉ ǞƦǴʌƼ ǼƜƠƦǅƛ ƻƜɌʊ ǸʌƍƤǂ ǶƏ ƝƜƶƦǸƛ ƜǼǞƦǴ ǲƜǸ ǶƛǿǹǙ ǻƟʌƇƼ 
ǻǴƜǸƼƟǿǸʋǀ ə ƛƻʌƬ .ƷƼɌ ƸǼƛǿƵ ƻǾƷ Ƥǁƛ ǄǤƸǼ ǻȯǸƏ ƽƛ ƛƻ ǻǴƜǸƼƟ ǷƦǴ Ǿ 

for  word in  words:  print  word 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȍȎ 

 

ƻƷ ƤǵǂǨ ˤƜƟ ǮƜƪǴƜǼʊʋ ƛƼƟ ǻɌ ƸɌ ƽƛʉ ƜȢʋǶǿƦ ǹǚǴ ƜƟʊƸǸƛ ǞƦǴ ǲƜǸ Ǿ Ƥǁƛ ǺƸǅ ƸǰǿƟʌƜǼƼ 
ƷƜǙ ƣƻǿǉ ǻƟʉ ƜǵǸʋǄ ƛ ƻƷ ǻƦƠǰƛ .ǺƸǅ ǺƷƛƷʋǷ ƜƥƷǿƵ ǻƟ ǇǿǊƵƽ ǳǼ ǶʋƷƜ  Ƥƶǁ

ɚǸʌƼʋƸǂƟ .ʌƻƜʉ Ǿ ƽƛʋƛƼʋƜǼƼɚǆʉ ǹƦǴʊ ǁ ƜƟ ǻɌʌǀɍƦǹ ƜȢʋǶǿƦ ƜǹǅƏʊʋ ƟǿƵ ǻƟ ƇƸǸƻƛƷʊ 
ƶǆƥ ƛƻ ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌʌǈ ǴʊǸ ǲƽˤ Ǿ ƸǹǼƷʌƤǂ ǅƜƟ ǶƏ ǶƛƼɚǸ ǻɌʌƸ ƣƸǴ ƽƛ ƸǚƟ .

ǼƜƥǿɌ ǶƜǴƽʊ Ƽǵƥ Ǿ ƻƛƼɍƥ ƜƟ ǻƦƠǰƛ ǾʋǷ ǳɌƦƱƛƻ ǻƟ ƛƻ ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌ ǳɌʊ ǻǵǱɌ ƽƛƜǼʉ 
ǹǚǴ ƜƟʊƇ ƛƼƟ ǻɌʉ ǞƦǴʌƜǼƼ ƶǆƥ ƇƤǁƛ ǺƸǅ ƝƜƶƦǸƛʌǈ ǼƛǿƵʌƸ .ƷƛƷ 

 

Ɯƥ ƛʋƜƮǹʉ Ȣ ƜƟ ƻƜɌʌǲƜƜǼʊʋ ƜȢ ǻɌʋǶǿƦ  ǶƛǿǹǙ ǻƟSyntaxError Ǵ ƻƷƜǉʊƸǹɌ ǺƸǅ ƜǹǅƏƛʋǳ .
 ǯǴƜǅ Ƹʋǿǅ ƞɍƥƼǴ Ƥǁƛ ǷɍǵǴ ǻɌ ʊʋƜǼƜǒƵǲƜǸ ƝƜƶƦǸƛƜǼʉ ƛƼƟ ǺƸǅ Ǿƻƽƻʉ ǞƦǴʌƼ 

 ǯƪǴclass  Ǿyield ʋƜ ƜǥƦǁƛƜǼƼƦɌƛƻƜɌ ƽƛ ǺƷʉ ǝʌƽƜƮǴƼ  ǯƪǴodd~job ʋƜ US$  ǾʋƜ 
ƦƱʊ Ɵ ƻƷ ǻǱǉƜǤ ƽƛ ǺƷƜǥƦǁƛʌǷ ǲƜǸǼǴ Ɯʊ.Ʒǿǅ  ǸƜǴƽʊǻɌ ƟʌǷ ǞƦǴ ǳǁƛʌƼʉ ǤǻǱǉƜ 
ǴʊƽƛƸǸƛʋƇƸ ƜȢʋǶǿƦ Ǵ ƼɍǤʊƸǹɌ Ǽ ǶǾƸƟ ƸǸǿǱǵǙ ǾƷ Ɯǵǅ ǻɌʌȭ ƼɚǱǵǙʉ ƻƛƷʋƸ ƜǽǸ ƻƷ ǾʋƤ 

 ƜǒƵʊǴ ƻƷƜǉ:ƸǹɌ 

>>> bad name = 5 

SyntaxError: inval id syntax  

>>> month = 09 

  File "<stdin>", line 1  

    month = 09 

             ^ 
SyntaxError: invalid token  

ȢʌǲƜƜǼʊʋ  ǻɌSyntaxError ǴʊƸǼƷ ƽ ƣƜǙ˥ǑƛʋƷƜʉ ƦƵƛ ƻƷ ƛƻʌƻƜ ǵǸ ƜǴʊƷƻƛƺə .
ƛƻʋƬƼƥʋǷ ȢʌǲƜ SyntaxError: invalid syntax  ǾSyntaxError: invalid token 

Ƥǁƛ Ǽ ǻɌʌȭ ǾƜƱ ǲƛƸɌʉ ƻǿƶƟ ƷƻƷ ǻƟ ƣƜǙ˥Ǒƛʉ ǸʌƸǹƦǂƛ .ʋƤǁƜƮǹ ƜƟ ǻɌʋƸ ǵɌʊ  ƼǥǂǤ
ǸƛƽǿǂƟʌƸ ƠƟ ǾʌǹʌƸ ƜƮɌ ǻɌʉ ƜǼƜƠƦǅƛ ƸɌƣ ƛƻʋƮʊ ǶƏ ǻƟ ƼƥˤƜƟ ǻɌ ǲƜƮǸƛ ƛƻ Ƹǅ ǺƻƜǅƛ ƜǼ
ǺƷƛƷƛʋƸƴǸƼǁ ǻƦƠǰƛ .ƜǼʊʋ ƛ ǳǼʋǷ ȢʌǲƜǞ Ǵ Ɯǵǅ ǻƟ ƜǒƵʊƸǼƷ. 



ȍȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> bad name = 5 

SyntaxError: invalid syntax  

>>> month = 09 

  File "<stdin>", line 1  

    month = 09 

             ^ 
SyntaxError: invalid token  

ʋɋ ƜǒƵʉ ǶƛƻƜƥʋǳ ʋƜ ƜǒƵʉ  ǻȮ ƛƼƭƛ ǶƜǴƽʊǸƜǴƽ Ǵ ǦƜǥƥƛʊƍƸƦǤƛ ǸƜǴƽ ƞǱǝƛʊǻɌ  Ɯǵǅ
ǚƥ ƽƛ ǯƠǨʌʌǷ ȮʌƾʉƇ ǸƛǿƵƛƼǤ ƛƻ ǶƏʊ ǹɌʌƸ ƌǞƦǴ ƽƛ ˥ƪǴʌƼʉ ƻƛƸǩǴ ƽǿǹǼ ǻɌʉ  ƷƻƛƸǸ
ƜǥƦǁƛǹɌ ǺƷʌƸǹɌ ǋƼǤ ƞƵ .ʌƸ ǞƦǴ ǻɌʌƼ todayTemp ǻƦƵƜǁ ƛƻƛʋƸ Ɯƭ ƻƷ ˤƜƱʉ ƷʋƼɚʉ 

Ǵ ǻǴƜǸƼƟ ƽƛʊǼƛǿƵʌƸ ǹɌ ǺƷƜǥƦǁƛ ǶƏ ƽƛʌƸƜƭ ǻƟ .ʉ todayTemp  ǺƜƠƦǅƛ ǻƟ
todayTmep Ɯƥ ƛƻʋȡ ǴʊǹɌʌƸƜȢ .ʋǶǿƦ ˥Ǵƛ ǐǱǝ ƛƻ ǲǾƷ ǲƜǸʊʋ ǵǸʊƇƸǸƛƷ  ƛƻ ǶƏ ǻɍǱƟ

 ǳǁƛʋɋ ǞƦǴʌƼ ƸƭʋƸ Ǵ ƼǖǸ ƻƷʊəʌƷƼ ǩǴ ǶǿȮ ǾƻƛƸʉ  ƻƷƜǉ ƜǒƵ ƇƷƻƛƸǸ ƷǿƭǾ ǶƏ ƻƷ
ǴʊƸǹɌ: 

>>> principal = 327.68  

>>> interest = principle * rate  

NameError: name 'principle' is not defined  

Ɯǵǅ rate Ƽǚƥ ƛƻʋǣ ƷǿƟ ǺƷƼɍǸʋƸ ƦǸ ƻƷʌǻƮ ƦǨǾʊ ǴʊǼƛǿƵʌƸ ǹɌ ǺƷƜǥƦǁƛ ǶƏ ƽƛʌƇƸ ƜȢʋǶǿƦ 
ƜǒƵʉ NameError Ǵ ƻƷƜǉ ƛƻʊƸǹɌ. 

ʋɍʊ ƷʋƼɚ ƜǼƜǒƵ ƽƛʉ ƛƻʋƬ ǺƽƜƥǲƜǸ ƽƛ ǺƷƜǥƦǁƛ ǶƛƻƜɌ ɗƻƾƟ Ǿ ɋȮǿɌ ǢǾƼƱ ƜƟ ƜǼ
ǼƜƠƦǅƛʊƤǁƛƼƟ .ʉ ƜȢʋǶǿƦ ǞƦǴʌƼ Latex  ƽƛlatex ɍȮǿɌ ǻƟ ǻɌ ƛƼȮ ƇƤǁƛ ƣǾƜǥƦǴʊ 
əƻƾƟ Ǿʊ .Ƥǁƛ ƿƜǂƱ ǢǾƼƱ 

ʋɍʊ ƜǼƜǒƵ ƽƛʉ Ʒ ǮǿǵǚǴʋƼɚ  ǻɌʋɋ ƜǒƵʉ ƜǹǚǴʊʋ Ǵ ƝƜǂƱ ǻƟʊƏʋƇƸ ƥƼƥʌƞ  Ǿ
ǿǰǾƛʋƤ ƛƼƭƛʉ ǱǵǙʌƣƜ  .ƤǁƛǻǰƷƜǚǴ Ƽəƛ ǮƜƪǴ ǶƛǿǹǙ ǻƟʉ Ȉ/ȉД ǵǼ ǻƟ ƛƻʌǷ  ƣƻǿǉ
ǿǹƟʋǂʌƸ: 

>>> 1.0 / 2.0 * pi  



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȍȐ 

 

ǮǾƛ ǂǩƥ ǻǵǼ ƽƛʌǳ Ǵ ǲƜƮǸƛʊƷǿǅƦǸ ƻƷ .ʌǻƮ Ȯʌƾʉ Ǵ Ɯǵǅ ǻƟ ǻǴƜǸƼƟ ǻɌʊƸǼƷ Д/2  Ƥǁƛ
ƷƸǙ ƜƟ ǻɌʉ ƻƛƷ ƻƜǖƦǸƛ ƜǴ ǻɌʋǳ ƜȢ .Ƥǁƛ ƣǾƜǥƦǴʋǶǿƦ ǵǸ ǮƜƱ ƼǼ ǻƟʊƸǵǽǤ  ƻǿǖǹǴ ǻɌ

Ȯ ǻǰƷƜǚǴ ƽƛ ƜǵǅʌƇƤǂ  ǾƜǒƵʊʋ ǵǸ ƻƷƜǉ ǳǼʊƸǹɌǿƲƥ ǺƜƠƦǅƛ Ɲƛǿƭ ǐǩǤ .ʋǶƜƦǱ ǴʊƸǼƷ .
ǵǼʌǻǆ ƥƼƥʌƞ ǿǰǾƛ ǾʋƤ ǱǵǙʌƣƜƜǼ ǁƻƼƟ ƛƻʊ ǹɌʌƸ Ɯƭ ƻƷ Ǿʊʋ ƻƛƷ ɋǅ ǻɌʋƸ  ƾƦǸƛƼȢ ƽƛ

 ǺƷƜǥƦǁƛƸʌǹɌ. 

 

Assignment 
ǕƟ dNDȆƣDĊ  ȱƠǕƟ  ȱǱ DN NDȃȤȬǕƟ ȞǶȬǖȅ Ȭ RǯȏǶȁDǔȃȲL" 

Concatenat e 
ȮǶȉǱ  ȱǱ ȃȯȴȪȭȚ eLǕȃơǕȅƤ" 

Comment 
ǵǯȚɀȔDǔ  NLǕƟ DȅǱ ȱƠ ȱȬǯȯȅǱĊ LǕȅƤ ȱȬǯȯȅǱȴȯǕcǯȉ ȈȅǶȈL șǲȰȬ ȃƠ ȱǱ ȱƠǔ 

Ȭ dLDL NDȅȣ ȱȬǯȯȅǱ NL +ȃȯNDLǔLȴȋ  e ĊeNdȴǿȯĊ DȅǻDĊ Ȳ ȱȬǯȯȅǱǖƓ ǸǯǵǖȅĊ 
"LNDȃȯ 

Evaluate 
dLǯȈOǯȈĊ ǕƟ ȡǶȈD ǯǱ GNǯǲȚDȅǱ ǯȲȅƤȪȭȚ OD dLǯĊ NLǕǴȠǯ ǕƟ "NDȃȤȬ 

Expression 
Ơȅǵǖǲǔ ȞǶȬ ODǖ+ǯȲȅ LǯȤȬ e ǯȲȅƤȪȭȚǕȅ Ǳ ȱƠǖȅƤȯǯ ǕƟ "ǴȈD NDȃȤȬ 

Floating Point 
Țȴȯǔ NǯȌȚD Ǵȭȉȣ ȨȬǯȋ ȱƠ LDȃȚD ODĊ ȯǖȆ ȬǔLȴȋ" 
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Floor Division 
ȉȤǵǖȫ ǯŹ ȱǱ eN dȃȋLȅƣǖǕȮ "ȯǯȬOǔȱƠ LȃȚĊ ȉȤǵ DNǖȫ ȬǔȰƠǖ+ȃ  Ǵȭȉȣ ȅƣD
NǯȌȚDĊ ǯȭȯ ^ȄǾ DN c?ǖǕȃ D ȱǱǕȮ  NǯƠFloor Division ȬǔȴƣǕȃȰ" 

Integer 
Țȴȯǔ Ǳ ȱƠǖȅƤȯǯ Ȭ ȨȬǯƠ LDȃȚDǔLȴȋ" 

Keyword 
ǕƟ ȱȭȪƠĊ ǯźȬǯƠ ȓȈȴǵ dȃȋ eNONǕȅȪ DȅǱ ȱƠĊ PNǯŹ/ȆǼǵǕȱ Ȫǿǵ eǖȨ  cLȅƠ
ǕƟ ȡǶȈD ȱȬǯȯȅǱȬ dLǯǔLȴȋȭȯ ǯȭȋ ɀǹȬ "ǔȯDȴǵǖȃ ǵǯȭȪƠ ODǔ ǲȋǖȱ  ȱǱif Ǖǯ def 
Ǖǯ while DȅǱ dLǯȡǶȈD NȴȘȰȬ ȱǱĊ ȬǯȈDǔ ȞǶȬǖǯȲȅ ȰƠ dLǯȡǶȈDǖȃ D ȱƠ DȅƔǕȮ 

ȱȭȪƠƠ ǯȲǔLNle Ǖǯ dȃȋ eNON"ȃȯD 

Mnemonic 
ǯȬ ȞǶȬ ȱǱǖǯȲȅ bǯȯǯȲǔǕ ȬǔȲLǖȫ ȯDȃǱ ȱƠǖȫ NDȃȤȬĊ c? NL ȱƠȁM ǯȲǖdȅ ȋ dȃ
ǱǖȅƤȯǯ ƔǖǴȉbǯȯ OD dLǯȡǶȈD "ǯȲĊ ȯȃȯǯȬ ȅȔǯȁ ȱǱǔ L e ǯȬ ȱǱǕȅƤ 

ȱȬǯȯȅǱȴȯǕȯǯȉǔ ȈȅǶȈL șǲȰȬ ȃƠ ȱǱ ȱƠǔ ǯȋ ƟȭƠ ȃȯNDLǕȯǯǔ ȬǔȃȰƠ" 

Modulus Operator 
ȅƤȪȭȚĊ  ǯǱ ȱƠ% ǯȭȯǕȊ Ȭ dLDLǔLȴȋ ȣǯǱ NDȃȤȬ eǖdȃȯǯȭ  ODǕƟ ȉȤǵǖȫ  DN
ȬȅǱǔȃȯDLȅƣƤȪȭȚ aǯǹȬ cDȴȰȚ ȱǱ "Ź ȅǖȱȯǯȭ  GNǯǲȚ NL13 % 5  LȃȚ3  ȃȲDȴȁ
"LȴǱ 

Operand 
NDȃȤȬĊ  ȅƤȪȭȚ ȱƠ ĊeNȪȭȚ c?ǖGǯ Ȭ bǯǼȯDǔȃȲL" 

Operator 
LǯȭȯĊ ȱǲȈǯǿȬ ȅƤȯǯȌȯ ȱƠ RǯȁĊ dLǯȈDĊ ȅȡǵ +șȭǻ ȨǹȬǕ+Ȣ  EȅȑǕǯ ȫȲ ȃȰǱ
 cLȅƠǕƟ ȅǶȈDǕƢȰ/ "ǴȈD ȱǶȋN 



 ǞƦǴʌƇƜǼƼ Ǻƻƛƾə Ǿ ƣƛƻƜƠǙƜǼ  ȎȈ 

 

Rules of Precedence 
ȯDȴȣǖȰǔ Ȭ ȱȬǯȯȅǱ ȱǱ ȱƠǔȴƣǕȃ  NL ȱǲȈǯǿȬ bDȃƠǕƟ ǵNǯǲȚǔ  e ȅƤȪȭȚ ȃȰƔ ǯǱ

L ȅǱ +ȃȯȴȪȭȚǕȅƤĊ ǯǱ e ǴȈD bȃȤȬǕǶȉǔ ȄŹ bǯǼȯD ȅǵLeOǕLȅ" 

Statement 
Ƕȭȉȣǔ ǯȭȯ ȱƠ ȃƠ ODǕȅƤȯǯ ǕƟ  NȴǶȈLǕǯ ȪȭȚǔ D ǯǵ "ȃȋǯǱǕǯǼȰĊ EǯǶƠ+ dNDȆƣ ǯȲ

LǯȤȬ cLDL RǯȏǶȁD ȱǱǕȅ Ǖǯ LȅƠ ¼ǯƔ"ȃȯLȴǱ LeȃǿȬ c 

String 
Țȴȯǔ ȩDȴǵ ȱƠǔDĊ ǯȭȯ DN ǯȲȅǶƠDNǯƠ ODǕȊ ȬǔȃȲL" 

Type 
ȱǶȈLDĊ  ȱƠǕƟ Ȭ NDȅȣ c? NL NDȃȤȬǔƣǖLȅD ǯǵ ɀǹȬ "ǕǯǼȰĊ  ǯǱ NǯƠ mVȴȯ  LȃȚ
ǿȎǖǽ )type int(  mVȴȯ NǯȌȚD LȃȚĊ )type float(  ȱǶȋN Vȴȯ e)type str( 

ȃȋ ǯȰȋ?Ǖȫ" 

Value 
Ǖơǔ ǯȲȃǾDe ODĊ ǯŹǕȱĊ ǲȋ +dLDLǖȱ  ȱǱǕƟ  LȃȚǕǯ  NǯƠ c? ǯǱ ȱȬǯȯȅǱ ȱƠ ȱǶȋN
ȬǔȃȰƠ NǯơǶȈL DN c? eĊ ȬǔǯȭȯǕȃ" 

Variable 
Ȭǯȯǔ  ȱǱ ȱƠǕƟ ᷊NDȃȤȬ ᷉Ȭ dNǯȋDǔȃȰƠ" 

 

input
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Enter your name: Iman  

Hello Iman  

 

Enter Hours: 35  

Enter Rate: 2.75  

Pay: 9 6.25 

round

 

 

width = 17  

height = 12.0 

 

° width//2  

° width/2.0  

° height/3  

° 1 + 2 \ * 5  

 



 

DȅǻDĊ TeȅȌȬ 

 

ʋɋ  ƣƻƜƠǙBoolean ȮʌƍƤǂ ǁƻƜǤ ǻƟ ƞƵʊ ǰǿƟ ǶƏ ǻƟʊ Ǵʊǿəʌʋǳ ƥƻƜƠǙ ǾʊƤǁ  ǻɌ
ʋƜ  Ƥǁƛ ǐǱǝʋƜ Ʋǉʌưƽ ǮƜƪǴ .ʋƼ  ƼɚǵǱǙ ƽƛ== ƛƼƟʉ ƜǩǴʋǻǂʉ ǸǿǱǵǙ ǾƷ ǺƷƜǥƦǁƛ Ƹ
ǴʊƸǹɌ ƠƟ ƜƥʌƸǹ ǶƏ Ǿ ƸǸƼƟƛƼƟ ǳǼ ƜƟ ƜǼTrue  ƸǹɌ ƻƷƜǉ ƛƻʋƜ ǝ ƻƷʌƼ ƛʋǷƣƻǿǉ False 
.ƛƻ 

>>> 5 == 5  
True 

>>> 5 == 6  
False 

>>> 

True ʋƜ False ƷƜǩǴʋƼ ǾʋǺɁƛʉ Ǵ ƝƜǂƱ ǻƟʊƏʋƸǹ  ǗǿǸ ǻƟ ǻɌbool  ǲƽˤ .ƸǸƻƛƷ ǧǱǚƥ
ǶƏ ǻɌ ǳǹɌ ƻƛƼɍƥ ǳǼ ƽƜƟ ǻɌ Ƥǁƛ ǻƦǅƻ ƜǼʋƜ ƼƦǁƛʋǹɘ ǸʌƸǹƦǂ  ǻɍǱƟbool .ƸǸƛ 

>>> type (True)  

<type 'bool'>  

>>> type (False)  

<type 'bool'>  

>>> 

ƼɚǱǵǙ == ʋɍʊ ƜǼƼɚǱǵǙ ƽƛʉ ƜǩǴʋǻǂ ǩƟ .Ƥǁƛʌǻ :ƽƛ ƸǹƥƻƜƠǙ 
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x != y  

x  ƜƟy Ǹ ƼƟƛƼƟʌƤǂƌ 

x > y  

x  ƽƛy Ƥǁƛ ƼƦəƻƾƟƌ 

x < y  

x  ƽƛy Ƥǁƛ ƼƦɍȮǿɌƌ 

x >= y  

x  ƼƦəƻƾƟʋƜ ǾƜǂǴʉ  ƜƟy Ƥǁƛƌ 

x <= y  

x  ƼƦɍȮǿɌʋƜ ǾƜǂǴʉ  ƜƟy Ƥǁƛƌ 

x is y  

x  ǶƜǵǼ ƤǁƻƷy Ƥǁƛƌ 

x is not y  

x  ǶƜǵǼy ǸʌƤǂ. 

ƛ ƜƟ Ɯǵǅ ˤƜǵƦƱƛʋǷ ƜǹǅƏ ǯƠǨ ƽƛ ƜǼƼɚǱǵǙʊʋ ǻƦǅƛƷƛʋƇƸ ƛ ƜƟʋǷ ƜǼƷƜǵǸ ǮƜƱʊʋ  ǻɌ
ƜȢʋǶǿƦ Ǵ ǺƷƜǥƦǁƛʊƸǹɌ ǴʊƸǸƛǿƥ ǼƜəʊ  .ƸǅƜƟ ƣǾƜǥƦǴʋɋ ƜǒƵʉ ƛƻʋƬ  ƽƛ ǺƷƜǥƦǁƛ=  ǻƟ
Ɯƭʉ == ƛƼƟʉ ƜǩǴ ǯǵǙʋǻǂʉ ǾƜǂƥʉ Ȯ ǾƷʌƾ  ǻɌ ƸǅƜƟ ǶƜƥƼǑƜƵ .Ƥǁƛ= ƛƼƟʉ  ǇƜǊƦƵƛ

 Ǿ Ƥǁƛ ƻƛƸǩǴʋɋ Assignment Operator ʋƜ ǅƻƜǵə ƼɚǱǵǙʊ  Ǿ Ƥǁƛ== ʋɋ 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȎȌ 

 

ƛƼƟ ƼɚǵǱǙʉ ƜǩǴʋǻǂƌ ǵǼ Ǿʌƻǿǒǹ =>  Ǿ=< ƜȢ ƻƷ ǳǼʋǶǿƦ ǹǚǴʊ ǾƜǂǴ ƤǴ˥Ǚ .ƸǸƻƛƸǸʉ 
ƜƟʋƸ  ƽƛ ƸǚƟ<  Ǿ> ƟʌƜʋƸ. 

 

ǻǁ ǩǒǹǴ ƼɚǱǵǙʊ ƛ .ƷƻƛƷ ƷǿƭǾʋǷ ƜǼƼɚǱǵǙʉ ǩǒǹǴʊ  ƽƛ ƸǹƥƻƜƠǙî/Ǿand í ǾîʋƜ/or í
 Ǿî/ǻǸnot .íƜǹǚǴʉ ƛʋǷ ǨƷ ƜǼƼɚǵǱǙʌƜǩ ǹǚǴ ƜƟ ƼƟƛƼƟʊ ǖǥǰʊ ǶƏƽ ƣƻƜƠǙ ˥ƪǴ .ƤǁƜǼʋƼ 

ɚƟ ƼǖǸ ƻƷ ƛƻʌƼʋƸ: 

x > 0 and x < 10  

ƛʋǷ ƛ Ƽəƛ ƣƻƜƠǙʋǀɍ ɗƻƾƟ Ƽǥǉ ƽƛɋȮǿɌ ǺƷ ƽƛ ǶƜǴƾǵǼ Ǿ ƸǅƜƟ ƼƥƜƟ ƼƥƲǉ Ƹǅʌư 
 .Ƥǁƛʋǹǚʊ  ǢƼǑ ǾƷ ƼǼîand íƜƟʋƦǂʊ Ʋǉʌư ƦǸ ǻɌ ƸǅƜƟʌǻƮ True  ƼǼ ƻƷ Ǿ Ʒǿǅ

Ʒ ƤǰƜƱ ǻǁʋƼɚ False  .ƷǿƟ ƸǼƛǿƵ ǻǴƜǸƼƟ ƴǁƜȢʋɋ Ʒ ǮƜƪǴʋƼɚ: 

n % 2 == 0 or n % 3 == 0  

ƛʋǷ  ǮǾƛ ǏƼǅ Ƽəƛ ƣƻƜƠǙʋƜ  ƻƛƸǩǴ ƇƸǅƜƟ ƤǁƻƷ ǲǾƷîƲǉʌưí ʋƜ îTrue í ƛƻ
ǴƼƟʊƸǸƛƷƼəƥƻƜƠǙ ǻƟ .ʊ  Ƽəƛn ƼƟ ȉ ʋƜ Ȋ ǄƶƟƺȢʋƼ Ʋǉ ƣƻƜƠǙ ƸǅƜƟʌư Ǵ ƻƷ ƝƏ ƽƛʊƏʋƸ .
ʋǹǚʊ ǤƜɌʊƤǁ  ǻɌʋɍʊ  ƣƻƜƠǙ ǢƼǑ ǾƷ ƽƛîor íƲǉʌư ƦǸ Ɯƥ ƸǅƜƟʌǻƮ True  Ǿ .ƸǅƜƟ

 ƼɚǱǵǙ ǻƟ ǏǿƟƼǴ ƼƵƏ ǮƜƪǴîǻǸ í.Ƥǁƛ 

not (x > y)  

ƛʋǷ ǸƜǴƽ ƣƻƜƠǙʊ Ʋǉʌư  ƣƻƜƠǙ ǻɌ Ƥǁƛx > y Ʋǉʌư  .ƸǅƜƠǸʋǹǚʊ ƛ ƻƛƸǩǴʋǷ  ƣƻƜƠǙ
ǸƜǴƽʊ Ʋǉʌư ǁƛ ǻɌ Ƥx  ƼƦɍȮǿɌʋƜ ǾƜǂǴʉ y ƣƻƜƠǙ ƻƷ .ƸǅƜƟƜǼʊʋ  ƼɚǱǵǙ ǻɌnot 

 ǷƦǤƼə ƼǖǸ ƻƷ ǶǾƸƟ) ƣƻƜƠǙ ƻƛƸǩǴ ƇƷƻƛƷ ƷǿƭǾnotƭǾƼƵ ƇƸǅƜƟ ǻȮƼǼ (ʊ  ǀɍǙƼƟ
 Ƽəƛ .ƷǿƟ ƸǼƛǿƵTrue  ƸǅƜƟFalse  Ƽəƛ ǾFalse  ƸǅƜƟTrue. 
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Ƽəƛ ǼƛǿƶƟʌǳ ƵʌǱʊ ƻƛƺɚƟ ǃƜƶǆƵ ǻƟ ǻƦǴʋƇǳ ƜǼƸǸǿǱǵǙʉ ʋɋ ǩǒǹǴ ƼɚǱǵǙʊ ƜƟʋƦǂʊ 
 ǻɌƣƻƜƠǙƜǼʉ ǰǿƟʊ ǰǾ .ƸǹǅƜƟʊ ƜȢʋǶǿƦ ƛ ƻƷʋǷ Ǵƽʌǻǹ ƽʋƷƜ ɚƦƶǁʌƼ ǸʌƤǂ ƜǼƷƸǙ ǲƜǵƥ Ǿʉ 
ǝʌƼ Ǹ ƛƻ Ƽǥǉ ƽƛʌƾ  ǶƛǿǹǙ ǻƟTrue ʋƜ Ʋǉʌư ǂǥƥʌƼ ǴʊƸǹɌƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ: 

>>> 17 and True 

True 

>>> 

ƛʋǷ ƜǼƜƭ ƻƷ ǢƜǒǚǸƛʊʋ ǴʊƸǸƛǿƥ ǰǾ ƷƻǿƶƟ ƷƻƷ ǻƟʊ ǤƼǑ ƽƛʊ ǴʊƸǸƛǿƥ ǺƛƼǵəǼ ǺƸǹǹɌ ǳ
ǸƜǴƽ ƽƛ ǯƠǨ Ɯƥ ǻɌ Ƥǁƛ ƼƦǽƟ .ƸǅƜƟʊǻɌ ǴʊǸƛƷʌƸ ƻƛƷʋƸ Ǵ ǻȮʊǹɌʌƇƸ ƛ ǻƟ ƷƛƸǙƛ ƽƛʋǷ  ǯɍǅ

ǹɍǸ ǺƷƜǥƦǁƛʌƸ. 

 

ƛƼƟʉ ǻǴƜǸƼƟ ǷƦƵƜǁƜǼʉ ǵǼ ˤǿǵǚǴ ƇƻǿƶƟ ƷƻƷ ǻƟʌǻǆ ƜƟʋƦǂʊ ǹɌ ǺƷƜǥƦǁƛ ǏǾƼǅ ƽƛʌǳ .
ǁƻƼƟʊ ǹɌʌǳ ƦǸ ƻƷ ƇǶ˥Ǥ Ƽəƛ ǻɌʌǻƮ ƟʌƻƜǂ ǀɍǙ ǻǴƜǸƼƟ ǾǴ ƻƜƦǤƻ Ǿ ǯǵǚǰƛƠǁƜǹʊ  ƻƷ ƛƻ

ǰǾ .ƸǼƷ ǶƜǆǸ ǲƽˤ ǘǨƛǿǴʊ Ǻƻƛƾə ƍǻǸǿɚȮƜǼʉ ǑƼǅʊ ƛ ƜǴ ǻƟʋǷ Ǵ ƛƻ ǶƜɍǴƛʊ .ƸǼƷ 

ǻƟ ʋɋ ǂƟ ǮƜƪǴʌƻƜ  ƽƛ ǺƷƜǁif ǹɌ ǺƜɚǸʌƸ: 

if x > 0 :  

    print('x is positive')  

ƣƻƜƠǙ ǰǿƟʊ  ƽƛ ƸǚƟifǴ ǺƸǸƛǿƵ ǏƼǅ ƇʊƷǿǅǺƻƛƾə ƜǴ .ʉ if  ǶǿǱɌ ƜƟ ƛƻʋƜ  (:) ǻǒǩǸ ǾƷ
ƜȢ ǻƟʋǶƜ ǴʊǸƜǁƻʌǳ Ǵ ƛƻ ǏƼǅ ǶƏ ǻƟ ǏǿƟƼǴ ǏǿǒƵ ǀȣǁ ǾʊǿǸʋǳǂ ƽƛ ƸǚƟ ǏǿǒƵ .if 
ƽ ǻɌʋǻǙǿǵƮǴƼƛʉ Ǵ ƝƜǂƱ ǻƟ ǏƼǅ ǶƏ ƽƛʊƏʋƸǹ ƻƛƸǩǴʉ Ǵ ǯƵƛƷ Ƥǵǁ ǻƟʊƸǸǾƻ 
ǻƦǤƻǿƥ).(ƸǸƛ 

ƜȢʋǶǿƦ ƛ ǻƟʋǷ ɚƦǤƻǿƥʊƜǼ ǂƟʌƻƜ Ƥǁƛ ƿƜǂƱƛ ǻƟ Ɯǵǅ ǯǉƛ ƻƷ .ʋǷ  ǻƟ ƣƻǿǉ
Ǵ ǻǴƜǸƼƟʊǸƜǵǽǤʌƸ ǻǸƸƟ ǻɌʉ if ƜǼƸɌ ǻȮ ǯǴƜǅʊʋƤǁƛƼƟ .ʉ ƛʋƷƜƮ ƛʋǷ ɚƦǤƻǿƥʊ  ƜǵƦƱ

ƜƟʋƦǂʊ  ǻǱǉƜǤ ƽƛʋƜ ȣǁƛʌǀ ǹɌ ǺƷƜǥƦǁƛʌƸ .ʋɋ ƛƻ ǺƜƠƦǅƛʋƬ  ƽƛ ǺƷƜǥƦǁƛTab ƛƼƟʉ ƛʋǷ 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȎȎ 

 

ƜȢ ǻɌ Ƥǁƛ ƻƜɌʋǶǿƦ ə ƛƻʌƬ ǴʊƸǹɌ .ƜǴ ƛƼƟʉ ɚƦǤƻ ǿƥ ƼǼʊ ǻƦǤƼə ƼǖǸ ƻƷ ƛƻ ǀȣǁƛ ƻƜǽȮƛʋƌǳ 
ȣǁƛ ƷƛƸǚƥ ǻƦƠǰƛʌǀƜǼ ɚƦǂƟ ˥ǴƜɌʊ ǰǾ ƷƻƛƷ ǶƜƥƷǿƵ ǻƟʊ ƜƟʋƦǂʊ Ǻƻƛƾə ǲƜǵƥƜǼʉ  ǯƵƛƷ

ǻǸƸƟʉ if ǽƟƜǆǴ ƷƛƸǚƥʊ ȣǁƛʌǀ  .ƸǅƜƟ ǻƦǅƛƷƸʌǅƜƟ ǻƦǅƛƷ ƼǖǸ ƻƷ ƦǨǾʊ ƸɌʉƇ  ǿƥ ƻƷ ǿƥ
ǴʊƇƷǿǅ ƜƟ ǻƦǤƻ ǿƥ ƤǵǂǨ ǶƏʋƦǂʊ ǻǱǉƜǤ ǯǴƜǅƜǼʉ ƟʌƼƦǆʉ  ǻɌ ƷǿǅƻƷ ǻǴƛƷƛʉ ƛʋǷ 

ǶƏ ǻƟ ƝƜƦɌǼƛǿƵ ƜǼʌǳ .ƤƵƛƷƼȢ 

Ƽəƛ ǩǒǹǴ ̲ǏƼǅʊ ƦǸ ƻƷ ƇƸǅƜƟ ƤǁƻƷʌǻƮ Ǻƻƛƾəʉ ƭƛ ǻƦǤƻǿƥǴ ƛƼʊƷǿǅǝ ƻƷ .ʌƼ ƛʋǷ  ƣƻǿǉ
Ǿƻ ƽƛ ǻǴƜǸƼƟʉ Ǵ ǃƼȢ Ǻƻƛƾə ǶƏʊƸǹɌ. 

ǺƻƛƾəƜǼʉ if ǽƟƜǆǴ ƻƜƦƵƜǁʊ  ǻǩǱƱ ƜƟfor  ǾʋƜ function definition .ƸǸƻƛƷ ƜǼ
ǰǾʊ ƜǅʋƸ ƛʋǷ ƛƼƟ ǮƛǿǁʉǶƜƥ ȢʌǄ ƟʌƜʋƸ  ǻɌfunction definition ȮʌƍƤǂ  ƻƷ
ǩƱʌƤǩ function definition Ȯʌƾʉ ǝ ǻƟʌƼ  ƽƛʋɋ Ǹ ǘƟƜƥʌǂƤ ƛƼƟ ǻɌʉ ƜȢʋǶǿƦ  ǐǁǿƥ
 ƜǵǅʋƜ Ʒ ǀɌ ƼǼʋƼɚʉ Ƽǚƥʋǣ .Ƥǁƛ ǺƸǅ 



Ȏȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ƽəƛ ǺƻƛƾəƜǼʉ Ɵ ƇǏƼǅ ƽƛ ƸǚƟʌǄ  ƽƛʋɋ ǻǸƸƟ ǯɌ ƇƸǹǅƜƟ ǐƵʉ  ƤǵǂǨ ǾƷ ǏƼǅ
ǴʊƷǿǅǩǒǹǴ ̲ǏƼǅ źƷǿƵ ǻɌ ƻƸǼ ǮǾƛ ǄƶƟ .ʊƤǁ ƜȢ ǻǒǩǸ ǾƷ ƜƟ ǾʋǶƜ ǴʊʋƌƸƟƜ  ǄƶƟ Ǿ

Ǻƻƛƾə ǲǾƷƜǼʊʋ ɚƦǤƻǿƥ ƜƟ ǻɌʊ Ǵ ǈƶǆǴ ƻƸǼ ǻƟ ƤƠǂǸʊƸǸǿǅƟ .ƛ ǻʋǷ ƻƛƾəƜǼʊʋ Ɵ ǻɌʌǄ 
 ƽƛʋɋ ǐƵ ƸǸCompound Statements ʋǺƻƛƾə ƜƜǼʉ Ǵ ƞɌƼǴʊǿəʋƸǹ. 

ƷǾƸƲǴʋƦʊ ƛƼƟʉ Ǻƻƛƾə ƷƛƸǚƥƜǼʊʋ ǻǸƸƟ ƻƷ ǻɌʉ ʋɋ ǩǒǹǴ ǏƼǅʊ ǴʊƸǸƛǿƥ Ɯƭʉ ɚƟʌƷƼ 
ǰǾ ƷƻƛƸǸ ƷǿƭǾʊ ǵɌ ƻƛƸǩǴʌǻǹʉ  ǶƏʋɋ  .Ƥǁƛ Ǻƻƛƾəʋǹǚʊ ƜƟʋƦǂʊ  ǯǨƛƸƱʋɋ  ƸǚƟ Ǻƻƛƾə
̲ǏƼǅ ƽƛ ƦǅƛƷ ƷǿƭǾ ƜǴƛƼƟ ǏƼǅ ˥ǉƛ ǻǸƼəǾ ƸǅƜƟ ǻʉ ƍǻȮ 

ǻƦƠǰƛ ǼƜəʊ ƛƼƟ ǻɌ Ƥǁƛ ǲƽˤʉ ƦǰƜƱ Ǿƻƽƻʊ ʋɋ ǰƜƵ ǏƼǅʊ ǿǹƟʋǂʌƸƏ ƻƷ ǻɌ .ʋǺƸǹ  ƽƛ
ǹɌ ǺƷƜǥƦǁƛ ǶƏʌƸƜȢ .ʋǶǿƦ ƛƼƟʉ ƛ ƽƛ ǶƸǅ ƷƻʋǷ  ƻǿƦǁƷ ǏƼǅpass  ǻƟ .ƷƻƛƷ ƷǿƵ ƻƷ ƛƻ

ƽ ǮƜƪǴʋƼ ǹɌ ǺƜɚǸʌƸ: 

if x < 0;  

    pass       # need to handle negative va lues!  

Ƽəƛ  Ɯǵǅʋɋ Ǻƻƛƾəʉ ǑƼǅʊ ƻƷ ƛƻ͔ʊǱǴƜǚƥ ƤǰƜƱ ƜȢ ƼǂǥǴʋǶǿƦ ǹɌ ƷƻƛǾʌƇƸ  ǻƟ Ƕ˥Ǚƛ ǐƵ
Ǟƥ ǻǒǩǸ ǻǁʌʌƼ Ǵ ǯɍǅʊƸǼƷƛ ǻƟ .ʋǷ ƜȢ ƣƻǿǉʋǶǿƦ Ǵ Ɯǵǅ ǻƟʊǿəʋƸ  ǶǾƻƷ ƻƷ ǻɌʋɋ 

ƻƛƷ ƻƛƼǨ ƸɌ ƽƛ Ɋ˥ƟʋƸƽ ǮƜƪǴ .ʋƼ ƠƟ ƛƻʌǹʌƸ ɚƦǤƻ ǿƥ)ʊ Ǻƻƛƾəʉ print ǹɍǸ ǃǿǴƛƼǤ ƛƻʌƸ:( 

>>> x = 3  

>>> if x < 10:  

...    print('Small')  

...  
Small 

>>> 

 

ǲƼǤ ƷʋƼɚʉ Ǻƻƛƾə ƽƛʉ if ƛƼƭƛ ǲƼǤʉ ǿǸƜƩʉƤǁƛ ƻƷ .ʋǷ ƤǰƜƱ î / Ƽəƛif íǺƻƛƾəʉ ǑƼǅʊ 
 ǻƟ Ǿ ǺƷƼɌ ǃƼȢ ǏƼǅ ǶƏ ƽƛ ƸǅƜƠǸ ƤǁƻƷîǝ ƻƷʌƼ ƛʋǷ   / ƣƻǿǉelse íǺƻƛƾə Ǿ ǻƦǤƻʉ 

Ǵ ƛƼƭƛ ƛƻ ǶƏ ǻƟ ǏǿƟƼǴʊƸǹɌƽ ǷƦǴ ǻƟ .ʋƼ ƷǹɌ ƤǨʌƸ: 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȎȐ 

 

if x%2 == 0 :  

    print('x is even')  

else :  

    print('x is odd')  

ƻƷ ǨƜƟ Ƽəƛ ˤƜƟ ǮƜƪǴʊǺƸǸƜǴʉ x ǂǩƥʌǳ  ƼƟȉ  Ǿ ǺƸǅ ǧǩƲǴ ǏƼǅ ƇƸǅƜƟ Ƽǥǉ ƜƟ ƼƟƛƼƟ
Ǻƻƛƾəʉ print('x is even') Ǵ ƛƼƭƛʊƇƷǿǅ ǝ ƻƷʌƼ ƛʋǷ ǨƜǥƥƛ ƼǼ) ƣƻǿǉʊ ƟʌƸƦǥ  ǻɌ

Ǻƻƛƾə (ƷǿǆǸ ǧǩƲǴ ǏƼǅʉ prin t('x is odd') Ǵ ƛƼƭƛʊƷǿǅƷ ǻƟ .ʋǲƛƼəƜ ƽʋƼ ǹɌ ǺƜɚǸʌƸ: 

ƽƛ ƜƮǸƏʊʋ  ǏƼǅ ǻɌʋƜ Ǵ ǧǩƲǴʊƷǿǅ ʋƜ ǵǸʊƇƷǿǅ ʋɍʊ Ǻƻƛƾə ƽƛ .Ƹǅ ƸǼƛǿƵ ƛƼƭƛ ƜǼʋƜ 
Ǻƻƛƾəƛʉ Ǵ ǻɌʊǿəʋƸ  (ǮǾƛ) Ƥǁƛ ƤǁƻƷ ǏƼǅʋƜ Ǻƻƛƾəƛʉ Ǵ ǻɌʊǿəʋƸ îǝ ƻƷʌƼ ƛʋǷ 
ƣƻǿǉ íǺƻƛƾə)ʉ ƛ .(ǲǾƷʋǷ  ƇƤǰƜƱbranches ʋƜ ǻƵƜǅƜǼ Ǹʌƾ Ǵ ǺƸǸƛǿƵʊƷǿǅ  ǻɌ ƛƼȮ
Ƽƭ ƻƷʋǶƜ ƵƜǅ ǻƟ ǻǴƜǸƼƟ ƇƛƼƭƛǻƜǼʉ ǂǩƥ ǣǱƦƶǴʌǳ ǴʊƷǿǅ. 

 

ǼƜəʊ ƟʌǄ Ǹ ƜǴ Ǿ ƷƻƛƷ ƷǿƭǾ ǮƜǵƦƱƛ ǾƷ ƽƛʌƽƜ ǻƵƜǅ ǻƟƜǼʉ ƟʌƼƦǆʉ ǻǴƜǸƼƟ ƻƷƻƛƷ ǶƜǴʋǳ .
ʋɍʊ Ǻƛƻ ƽƛƜǼʉ ƛ ǷƦǅǿǸʋǷ ǏƼǅ ǮƸǴǏƼǅ ƽƛ ǺƷƜǥƦǁƛ ƜǼƜǼʉ ƮǸƽʌƻƛǾƼ ʋƜ ƮǸƽʌǺƼƛʉ ʋƜ 

Chained Conditional .Ƥǁƛ 



ȏȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

if x < y:  

    print('x is less than y')  

elif x > y:  

    print('x is greater than y')  

else:  

    print('x and y are equal')  

elif ǻǉ˥ƵǺƸǅʉ else if ƛ ƻƷ .ƤǁƛʋƜƮǹ Ǹʌƾ  Ɯǽǹƥʋɍʊ ǻƵƜǅ ƽƛǴ ƛƼƭƛ ƜǼʊƸǸǿǅ ƼǼ .
Ʋǉ ǻɌ ǲƛƸɌʌư Ɵ ƻƷ ƝƏ ƽƛʌƜʋƇƸ ǻǸƸƟ ƽƛ ǻǴƜǸƼƟ Ǿ ǺƸǅ ƛƼƭƛ ǶƜǵǼʉ Ǵ ƫƻƜƵ ǏƼǅʊƷǿǅ. 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȏȈ 

 

ƷǾƸƲǴʋƦʊ ƛƼƟʉ  ƽƛ ǺƷƜǥƦǁƛelif  Ƽəƛ .ƷƻƛƸǸ ƷǿƭǾelse ʋƜ îǝƻƷʌƛƼʋǷƣƻǿǉí  ƷǿƭǾ
ƜƟ ƇƷƻƛƷʋƦǂʊ ƜǽƦǸƛ ƻƷ ƛƻ ǶƏʉ ǻǸƸƟʉ Ɵ ǏƼǅʌƻǾƜʋƸ. 

if choice == 'a':  

    print('Bad guess')  

elif choice == 'b':  

    print('Good guess')  

elif choice == 'c':  

    print('Close, but not correct')  



ȏȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƼǼ ƥƼƥ ǻƟ ǏƼǅʌƞ ƜȢ ǻƟ ˤƜƟ ƽƛʌʋǷ ǁƻƼƟʊ ǴʊƷǿǅ ƸǚƟ ǏƼǅ ƇǶƷǿƟ ǐǱǝ ƣƻǿǉ ƻƷ Ǿʉ 
Ǵ ƻƛƼǨ ǶǿǴƽƏ ƷƻǿǴʊəʌƷƼǸƜǴƽ .ʊǻɌ  ƼǼʋɋ ǏƼǅ ƽƛƲǉ ƜǼʌư Ǻƻƛƾə ƇƸǅƜƟʉ  ƻƷ ƷǿƭǿǴ

ǻǸƸƟ ƽƛ ǻǴƜǸƼƟ Ǿ ƛƼƭƛ ǶƏʉ Ǵ ƫƻƜƵ ǏƼǅʊƷǿǅ. 

ƦƱʊ  ƻƷ ǏƼǅ ǾƷ Ƽəƛʋɋ ǻǸƸƟʉ ƛƼƭƛʉ ǑƼǅʊ Ɵ ƻƷ ƝƏ ƽƛ ƤǁƻƷʌƜʋƇƸ ǰǾƛʊ  ƛƼƭƛ
ǻǸƸƟ ƽƛ ǻǴƜǸƼƟ Ǿ ǺƸǅʉ Ǵ ƫƻƜƵ ǏƼǅʊƷǿǅƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ: 

x = 4  

if x < 10:  

    print ('x is less than 10')  

elif x < 5:  

    print ('x is greater than 5')  

else:  

    print ('nothi ng')  

ƻƛƸǩǴ x  ƜƟ ƼƟƛƼƟ4 ƦǸ ƻƷ ƇƤǁƛʌǻƮ ƤǁƻƷ ǲǾƷ Ǿ ǮǾƛ ǏƼǅǰǾ ƇƸǸƛʊ Ǻƻƛƾə ǐǩǤ ǻǴƜǸƼƟʉ 
print ('x is less than 10') .ƷƼɌ ƸǼƛǿƵ ȠƜȮ ƛƻ 

 

ʋɋ Ǵ ǏƼǅʊƸǸƛǿƥ  ǯƵƛƷ ƻƷʋɋ Ʒ ǏƼǅʋƼɚ Ǹʌƾ ɚƟ ƻƛƼǨʌƷƼƽ ǮƜƪǴ ǻƟ .ʋƼ ǻƵƜǅ ǻǁ ƜƟʉ 
ǹɌ ƤǨƷ ƛƾƮǴʌƸ: 

if x == y:  

    print 'x and y are equal'  

else:  

    if x < y:  

        print 'x is less than y'  

    else:  

        print 'x is greter than y'  

ǏƼǅ ƟʌǸǾƼʊƼƥ ƛƻƛƷʉ ǻƵƜǅ ǾƷʉ ǻƵƜǅ .ƤǁƛƾƮǴʉ  ǯǴƜǅ ǮǾƛʋɋ Ǻƻƛƾəʉ  ǺƷƜǁ
ǴʊƷǿǅǻƵƜǅ .ʉ  ǯǴƜǅ ƷǿƵ ǲǾƷʋɋ Ʒ ǏƼǅʋƼɚ ǴʊƇƷǿǅ ƛƻƛƷ ǻɌʉ Ʒ ǾƷ .Ƥǁƛ ǻƵƜǅ Ǿ



 ƛƼƭƛʉ ǏǾƼǆǴ  ȏȊ 

 

ǻƵƜǅʉ ƷʋƼɚ Ǻƻƛƾə ǯǴƜǅ ƷǿƵƜǼʉ ǺƷƜǁƛʉ ǴʊƸǸǿǅ ǰǾʊ ǶƏǴ ǳǼ ƜǼʊƸǹǸƛǿƥ ǾƜƱʉ 
ǏƼǅƜǼʉ ƟʌƼƦǆ ʋƜ ǺƻƛƾəƜǼʉ ȢʌȯʌǺƸƼƥ ǅƸǸǿ. 

ƜƟ ƛ ƷǿƭǾʋǻɍǹ ɚƦǤƻ ǿƥʊ ǱƵƛƷ ǏǾƼǅ ƇƸɌ ǷƦǴ ƻƜƦƵƜǁʊ Ǵ ǈƶǆǴ ƛƻʊƇƸǹɌ ƛ ƜƟʋǷ  ǮƜƱ
ǏƼǅƜǼʉ ƜǸƛǿƵ ƤǙƼǁ ǻƟ ǿƥ ƻƷ ǿƥʊʋ ƤǁƷ ƽƛ ƛƻ ƷǿƵ ǴʊƸǹǼƷ.  Ɯƥ ǻɌ Ƥǁƛ ƼƦǽƟ ǯɌ ƻƷ
ǸƜǴƽʊǻɌ ƦƱƛʌƫƜ ǏƼǅ ǻƟƜǼʉ ƻƛƸǸ ǿƥ ƻƷ ǿƥʋƇƸ ǶƏ ƽƛǹɍǸ ǺƷƜǥƦǁƛ ƜǼʌƸ ƇǮƜƪǴ ǶƛǿǹǙ ǻƟ .
ƽ ƸɌʋƼ ƠƟ ƛƻʌǹʌƸ: 

if 0 < x:  

    if x < 10:  

        print('x is a positive single - digit number.')  

Ǻƻƛƾəʉ print ƥƻǿǉ ƻƷ Ɯǽǹƥʊ Ʋǉ ǏƼǅ ǾƷ ƼǼ ǻɌʌư Ǵ ƛƼƭƛ ƸǹǅƜƟʊƷǿǅƛ .ʋǷ  ƛƻ ƸɌ
ǴʊǸƛǿƥʌƸ ƽ ƣƻǿǉ ǻƟʋƼ  ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟ Ǿand ƜƟƽǿǸʋǂʊ ǹɌʌƸ  ƻƷ ǿƥ ǏǾƼǅ ƽƛ Ɯƥ

ǅƜƟ ǺƷƼɌ ƝƜǹƦƭƛ ǿƥʌƸ. 

if 0 < x and x < 10:  

    print('x is a positive single - digit number.')  



ȏȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ȢʌƼƦǆ ƷǿƟ ǺƷƼɌ ǺƻƜǅƛʋǳ ƜƟ ǻɌʋƦǂʊ ǻǸƸƟ ǯƵƛƷ ǏǿǒƵ if ǻǱǉƜǤ ƜƟƜǼʉ ǾƜǂǴʉ  ǻƟ ƤƠǂǸ
Ǳǉƛ ƸɌʊ ǏƼǅ ǇǿǊƵ ƻƷ .ƸǸǿǅ ǈƶǆǴƜǼʉ ƜƟ Ƈǿƥ ƻƷ ǿƥʋƦǂʊ Ǻƻƛƾə ǻɌƜǼʉ  ̲ǏƼǅ
ǱƵƛƷʊƇ Ɵ ƻƛƸǩǴʌƼƦǆʉ ɚƦǤƻ ǿƥʊ ƜȢ Ɯƥ ƸǹǅƜƟ ǻƦǅƛƷʋǶǿƦ Ǻƻƛƾə ǻɌ ƸǵǽǥƟ ǻƟ ǏǿƟƼǴ ƜǼ
ǻǸƸƟʉ  ǲƛƸɌif ƛ .ƤǁƛʋǷ ƛƼƟ ǗǿǍǿǴʉ while  Ǿfor Ǿ ïǸ ǻɌʌƽƜ ɚƦǤƻ ǿƥ ǻƟʊ  ƇƸǸƻƛƷ
Ǹʌƾ .Ƥǁƛ ǦƷƜǉ 

tryexcept 

ȢʌƼƦǆ ʋƷƜ ƦǤƼəʌǳ  ƜƟ ǻɌinput ƷǾƻǾ ƇƼƟƻƜɌ ƽƛʉ ɚƟʌƼʋǳ  ǘƟƜƥ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǀȣǁ Ǿint 
Ʋǉ ƷƸǙ ǻƟ ƛƻ ǶƏʌư ƸƠƥʋǯ ǹɌʌǳ .ʋǶƜƥƷƜ ǴʊƏʋƸ ƷǾƻǾ ǻɌʉ input  ǗǿǸ ǶƛǿǹǙ ǻƟ

îƼƦǁƛʋɘǹí ƵƹʌǺƼ ǴʊƸǅƽ ǮƜƪǴ ǻƟ ˤƜƱ .ʋƼ ǹɌ ǺƜɚǸʌƸ: 

>>> prompt = "What...is the airspeed velocity of an unladen 

swallow?\ n" 

>>> speed = input(prompt)  

What...is the airspeed velocity of an unladen swallow?  

What do you mean, an African or a European swallow?  

>>> int(speed)  

ValueError: invalid literal for int() wi th base 10:  

>>> 

ǸƜǴƽʊǻɌ ƛƼƭƛ ǮƜƱ ƻƷ ƜǴʉ ƛʋǷ Ǻƻƛƾə ǻǸǿǵǸǱǴƜǚƥ ƤǰƜƱ ƻƷ ƜǼʊ ǅƜƟʌƇǳ  ƛƻ ƜǒƵ ƞƵ
ǴʊƟʌǹʌǳ ǻǴƛƷƛ ǻƟ ƼǂǥǴ Ǿʉ Ǵ ǃƻƜɌʊƇƷƽƛƷƼȢ ǰǾʊ Ƽɍǁƛ ƻƷʋƤȣ Ǵ ǦƼǤ ǗƜǍǾƛʊƸǹɌ  Ǿ

 ǶƷƛƷ ǶƜǆǸ ƜƟ Ǿ ǺƸǅ ǣǨǿƦǴ ǻǴƜǸƼƟʋɋ Ƽƥʋ˸ǀɋƟ Ǻƻƛƾə ǲƜƮǸƛ ƽƛʉ ƸǚƟʉ Ǵ ƽƜƟʊƸǸƜǴ. 

Ƽƥʋǀż ɋƟ ȮʌƍƤǂ ǅƻƛƾəʊ ǻɌ ǚǍǾ ǇǿǊƵ ƻƷ ǻǴƜǸƼƟʌǄƦ Ǵ ǶƜǆǸʊƸǼƷ  ƛƻ
ƼƥʋǀɋƟ Ǵʊǿəʌʋǳ. 

ǻƟ ǻǴƜǸƼƟʉ ƽʋƼ ƜǽǸƻƜǤ ƻƛƸǩǴ Ƥǁƛ ƻƛƼǨ ǻɌʋƤ ƦǸƜǁ ǻƟ ƛƻʊƷƛƼə ƸƠƥʋǯ  ȠƜȮ Ǿ ǺƷƼɌ
ƜǵǸʋƇƸ ǹɌ ƤǨƷʌƸ: 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȏȌ 

 

inp = input('Enter Fahrenheit Temperature: ')  

fahr = float(inp)  

cel = (fahr -  32.0) * 5.0 / 9.0  

print(cel)  

 
# Code: http://www.py4e.com/code3/fahren.py  

Ƽəƛ ƛ ƜǴʋǷ ǝ ƻƛƸǩǴ Ǿ ǺƷƼɌ ƛƼƭƛ ƛƻ ƸɌʌƽƜƮǴƼʉ ƷǾƻǾ ǻƟʉ ǼƸƟʌƇǳ  ƜƟʋɋ Ȣʌ͝ǲƜ ǻǸ ǶƛƸǹȮ
ƜȢ ƷǿƵ ƻƜɌ ǻƟ ǻǴƜǸƼƟ ƇƞǂȯǰƷʋǶƜ ǴʊƸǼƷ. 

python fahren.py  

Enter Fahrenheit Temperature:72  

22.22222222222222 

python fahren.py  

Enter Fahrenheit Temperature:fred  

Traceback (most recent call last):  

  File "fahren.py", line 2, in <module>  

    fahr = float(inp)  

ValueError: could not convert string to float: 'fred'  

ƛƼƟʉ ƜǼƜǒƵ ǻƟ ƷƻǿƵƼƟ ͔ǯɍǆǴ ǘǤƻʉ îȢ ǯƟƜǨʌǄƟʌǹʊí ǹȯǵǼ ǾʌǷ îǝʌǻƠǨƼƦǴƼí  ǻȮ
ƜɌƻʉ ǴʊǶƛǿƥ ƜȢ ƍƷƛƷ ǲƜƮǸƛʋǶǿƦ ƻƜƦƵƜǁʉ ƛƼƟʉ ƛ ƜƟ ǻǱƟƜǩǴʋǷ ƤǰƜƱ ǺƛƼǵǼ ǻƟ ƷǿƵ ƜƟ ƜǼ

 ǶƏ ǻƟ ǻɌ ƷƻƛƷexcept/try Ǵʊǿəʌʋǳƛ .ʋǺƸʉ try  Ǿexcept ȮʌƍƤǂ ǸƜǴƽʊǻɌ  ƿƜǂƱƛ
ǴʊǹɌʌƸ ǻǱǂǱǁ Ƥǁƛ ǷɍǵǴƛʉ ƽƛ ǯǵǚǰƛƻǿƦǁƷƱ ƻƷ ƜǼʌǷ  ƇƸǸƻǿƶƟ ƼƟ ǯɍǆǴ ǻƟ ƇƛƼƭƛ
ǴʊǸƛǿƥʌƸ ǺƻƛƾəƜǼʊʋ ƥ ƛƻǚʌʌǷ ǹɌʌƸ ƸǴ ƛƻ ǇƜƵ ƤǰƜƱ ǶƏ ƜƥʋƼʋƤ ƛ .ƸǹǹɌʋǷ Ǻƻƛƾə ǻɌ ƜǼ
ƽʋƼ except Ǵ ƻƛƼǨʊəʌƇƸǸƼ ƥƻǿǉ ƻƷ Ɯǽǹƥʊ Ǵ ƛƼƭƛʊƸǸǿǅ ƷƻǿƶƟ ƼƟ ƜǒƵ ǻƟ ǻǴƜǸƼƟ ǻɌƇ 

ǝ ƻƷʌƼ ƛʋǷ ƜȢ ƣƻǿǉʋǶǿƦ Ǿƻ ƽƛʉ ǶƏǴ ǃƼȢ ƜǼʊƸǹɌ. 

ǴʊǸƛǿƥʌƸ  ǻƟtry  Ǿexcept  ǻƟƜƪǴ ǻƟʋɋ ƤǸƜǵǍǹɌ ǺƜɚǸ ǻǴƜǸʌƸƛƼƭƛ ƤǸƜǵǍ .ʉ 
ǺƻƜȢƛʉ .ƜǼƸɌ ƽƛ 



ȏȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƽƛ ƜƮǸƏʊʋ ǿǅ ƻƜɌ ǻƟ ƤǁƷ Ƥǁƛ ƼƦǽƟ ǻɌʋǳ ƼƦǽƟ ɊƻƷ Ɯƥʉ ƛ ƽƛʋǷ ǱƟƜǨʌƤ ȢʌƛƸ ǹɌʌƇǳ 
ǻǴƜǸƼƟʉ ƛ Ǿ ǿǸ ƽƛ ƛƻ ˤƜƟʋǷ  ƜƟ ƻƜƟtry  Ǿexcept ǿǸƽƜƟʋǂʊ ǴʊǹɌʌǳ: 

inp = input('Enter Fahrenheit Temperature:')  

try:  

    fahr = float(inp)  

    cel = (fahr -  32.0)  * 5.0 / 9.0  

    print(cel)  

except:  

    print('Please enter a number')  

 
# Code: http://www.py4e.com/code3/fahren2.py  

ƜȢʋǶǿƦ ƛƼƭƛ ǻƟ ǗǾƼǅʉ  ɊǿǱƟtry ǴʊƸǹɌȮ ǻǵǼ Ƽəƛ .ʌƾ ƟǿƵ ǻƟʊ ȢʌǄ  ǄƶƟ ƽƛ ƷǾƼƟ
except ƛƼƭƛ ǻƟ Ǿ ǺƷƼɌ ǃƼȢʉ ǻǴƛƷƛʉ ƼɍǁƛʋƤȣ ǴʊƷƽƛƷƼȢǰǾ .ʊ ǿǴ ƼəƛǉƜƵ Ʒƻʊ  ƻƷ
 ɊǿǱƟtry ƛƼƭƛ ǻƟ Ǿ ǺƸǅ ƫƻƜƵ ƸɌ ǻǚǒǨ ǶƏ ƽƛ ƇƷǿǅ ƧƷƜƱʉ Ǻƻƛƾə ǻǱǂǱǁƜǼʉ  ɊǿǱƟ

except ǴʊƷƽƛƷƼȢ. 

python fahren2.py  

Enter Fahrenheit Temperature:72  

22.22222222222222 

python fahren2.py  

Enter Fahrenheit Temperature:fred  

Please enter a number  

ƸǴʋƼʋƤ ǁƛǺƻƛƾə ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƜǼƜǹƪƦʉ try ƇîƜǹƪƦǁƛ ǷƦǤƼə íʋƜ catching an 

exception ǴƜǸʌǺƸ ǴʊƷǿǅƜǴ ǮƜƪǴ ƻƷ .Ƈ  ɊǿǱƟexcept ƜǒƵʊʋ Ǵ ȠƜȮ ƛƻʊƸǹɌ  Ǿ
ǴʊǿəʋƸ î Ɯǥǒǰʋɋ ǹɌ ƷƻƛǾ ƷƸǙʌƸí . ƜǴ ǻƟ ƛƻ ǯɍǆǴ ǘǤƻ ǶƜɍǴƛ ƜǹƪƦǁƛ ǷƦǤƼə ƇǯɌ ƻƷ
ǴʊƸǼƷ .ʋƜ ƲǊƥ ǻƟ ƛƻ ƜǴʌư ˥ƥ Ǿ ǯɍǆǴǃ Ǿ ƷƸƮǴǴ ƛʊƷƻƛƷ  ǾʋƜ ƛʋǻɍǹ  ƻƜǨǾ ƜƟ ƛƻ ǻǴƜǸƼƟ
ƜȢ ǻƟʋǶƜ ǴʊƸǸƜǁƻ. 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȏȎ 

 

 

ǸƜǴƽʊǻɌ ƜȢʋǶǿƦ ʋɋ ǩǒǹǴ ƣƻƜƠǙʊ Ǵ ǃƽƛƷƼȢ ƛƻʊƇƸǹɌ ƛʋǷ ƽƻƛʋƟƜʊ  ǻƟ ȡȮ Ƥǵǁ ƽƛ
Ǵ ƣƻǿǉ ƤǁƛƻʊəʌƷƼǩǒǹǴ ƣƻƜƠǙ ˥ƪǴ .ʊ ƽʋƼ ɚƟ ƼǖǸ ƻƷ ƛƻʌƼʋƸ: 

x >= 2 and (x/y) > 2  

ƻƷ ƛʋǷ  ǮƜƪǴ ƽƛ ǯƠǨ) ƣƻƜƠǙ ǮǾƛ ƤǵǂǨ ƼəƛandƟ ƻƷ ƝƏ ƽƛ ǐǱǝ (ʌƜʋƇƸ ƜȢʋǶǿƦ  ƤǵǂǨ
 ƣƻƜƠǙ ǲǾƷʋǹǚʊ (x/y) > 2 ƷƜǸ ƛƻʋǺƸ ǴʊəʌƇƷƼ  ǮƜƱ ƼǼ ǻƟ ǻɌ ƛƼȮï ƜƟ ǻƭǿƥ ǻƟ and 

ï ƴǁƜȢ ǯɌ ƣƻƜƠǙ îFalse í.ƷǿƟ ƸǼƛǿƵ 

ǸƜǴƽʊǻɌ ƜȢʋǶǿƦ ƶǆƥʌǈ ǴʊƸǼƷ ǻƠǁƜƲǴ ǻɌʉ ǻǴƛƷƛʉ ƩƜƥ ƇƣƻƜƠǙʌƼʉ ƦǸ ƻƷʌǻƮ 
ƜǽǸʊʋ ǻǴƛƷƛ ǶƷƼɌ ƝƜǂƱ ƽƛ ƇƷƻƛƸǸ ƣƻƜƠǙʉ ǩǒǹǴ ƣƻƜƠǙʊ Ǵ ƤǁƷʊƸǆɌƛ ǻƟ .ʋǷ 

 ƤǰƜƱshort -circuiting ʋƜ îǴʌƼƠǸƜ ƽƻƛ ƻƷ ǶƷƽʋƟƜʊí ǴʊǿəʋƸǹ. 

ƜǅʋƸ ǿɚƟʌʋƸ ƛ ƞƵ ǻɌʋǷ Ȯʌƾ ǉƜƵʊ ǸʌƇƤǂ ʋɋ ǻƠǁƜƲǴʉ Ɯǅ ƼƦǵɌʋƸ ǻǰƜǂǴʉ 
əƻƾƟʊ ƛƼƟʉ ʋɋ ƛƼƭƛ ƸǸǾƻ Ǿ ǻǴƜǸƼƟʋǄ ƛ ǮƜƱ ƼǼ ǻƟ ƇƸǅƜƠǸʋǷ ʋɋ  ƻƜƦǤƻǩǒǹǴʊ  ƽƛ
ƜȢʋǶǿƦ ǰǾ .Ƥǁƛʊ ǵǼ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƜǵǅʌǷ ǱƟƜǨʌƤ ƜȢʋǶǿƦ ǴʊǸƛǿƥʌƸ ǿɚǰƛʊʋ  ǳǁƛ ǻƟ
îǿɚǰƛʉ ƷƻƜəʋǷí ʋƜ îǿɚǰƛʉ ǔǤƜƲǴ íƽƜǂƟʋƸƛ ƍƻǿǒȮ .ʋǷ ƜȢ ƼǂǥǴ ƻƷ ƛƻ ƜǼƸɌʋǶǿƦ  ƷƻƛǾ
ǹɌʌƸ: 



ȏȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> x = 6  

>>> y = 2  

>>> x >= 2 and (x/y) > 2  

True 

>>> x = 1  

>>> y = 0  

>>> x >= 2 and ( x/y) > 2  

False 

>>> x = 6  

>>> y = 0  

>>> x >= 2 and (x/y) > 2  

Traceback (most recent call last):  

  File "<stdin>", line 1, in <module>  

ZeroDivisionError: division by zero  

>>> 

ǻȮ ǨƜǥƥƛʊ Ʋǉ ǲǿǁ ƸɌ ǻǚǒǨ źǮǾƛ ǄƶƟ ƍƷƜƦǤƛʌư ƜȢ ǀȢ ƤǁƛʋǶǿƦ  ƤǵǂǨ ǛƛƼǁ ǻƟ
Ǵ ǲǾƷʊƷǾƻ Ǿ ǻǰƷƜǚǴ ƜƟƛʉ Ǵ ǾƼƟǾƻʊƷǿǅ ǩǒǹǴ ƼǖǸ ƽƛ ǻɌʊ ǵǸ ƻƷ ƻǿƭʊƏʋƸǂǩƥ .ʌǳ  ƷƸǙ

Ǵ ƻƷƜǉ ƜǒƵ ƞƵ Ǿ !Ƽǥǉ ƼƟʊƷǿǅ ǮǾƛ ƸɌ ǻǚǒǨ ƻƷ .x >= 2 Ʋǉʌư  ƤǵǂǨ Ǿ Ƥǁƛ
 ǲǾƷʋǹǚʊ (x/y) > 2 ǵǼ ǳǼʌƇƻǿǒǹ ƦǸ ƻƷʌǻƮ ƛ ƝƛǿƭʋǷ ƣƻƜƠǙƜǼʉ ǩǒǹǴʊ Ʋǉ ǳǼʌư 

Ǿ Ƥǁƛ ǐǱǝ ƣƻƜƠǙ ǮǾƛ ƤǵǂǨ ƇǲǾƷ ƸɌ ǻǚǒǨ ƻƷ .Ƥǁƛ ƜȢʋǶǿƦ  ǷƦǤƼə ƼǖǸ ƻƷ ǶǾƸƟ
 ǳɍƱ ƇǲǾƷ ƤǵǂǨîǐǱǝ íǴ ƻƷƜǉ ƛƻ ƣƻƜƠǙ ͔ǯɌ ǶƷǿƟʊƸǹɌƛ .ʋƤǁƜƮǹ ƜȢ ǻɌʋǶǿƦ  ƻƷ

ƽƻƛʋƟƜʊ Ǵ ƇƣƻƜƠǙʌƼƠǸƜ ǴʊƸǸƽ. 

ˤƜƱ ǵɌʊ ǸƛƽǿǂƟ ƼǥǂǤʌǳǴ ƻǿǒȮ .ʊǸƛǿƥʌǳ ƛ ƽƛʋǷ ƜȢ ƻƜƦǤƻʋƇǶǿƦ ǚǸƜǴ ǶƷƻǿƵƼƟ ʉƛƼƟ ʊ
ǳʋƽƜǂƟ ƜǒƵ ǻƟƍ ʋǹǚʊ ƜȢ ǻƟʋǶǿƦ ǿɚƟʌʋǳ  Ƽəƛ ǻɌy ƛƼƟ ǻǰƷƜǚǴ ǯƱ ǛƛƼǁ ǻƟ ƇƷǿƟ Ƽǥǉ ƜƟ ƼƟ
ƦǸ Ǿ ƷǾƼǸ ǲǾƷʌǻƮ ǤƜɌ ƞƵ ƍƸǹɌ ƻƷƜǉ ƛƻʊƤǁ  ƣƻƜƠǙ ͝ǲǾƷ źƤǵǂǨ źȡȮ Ƥǵǁ ƻƷ ǻɌ
ǵǼ ƇˤƜƟʌǷ ǹɌ ǻǤƜǍƛ ƛƻ ǏƼǅʌǳ: 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȏȐ 

 

>>> x = 1  

>>> y = 0  

>>> x >= 2 and y != 0 and (x/y) > 2  

False 

>>> x = 6  

>>> y = 0  

>>> x >= 2 and y != 0 and (x/y) > 2  

False 

>>> x >= 2 and (x/y) > 2 and y != 0  

Traceback (most recent call last):  

  File "<stdin>", line 1, in <module>  

ZeroDivisionError: division by zero  

>>> 

ƻƷ ǩǒǹǴ ƣƻƜƠǙ͔ʊ  ǮǾƛx >= 2 ƦǸ ƻƷ Ƥǁƛ ǐǱǝʌǻƮ ƽƻƛʋƟƜʊ ǁƻ Ǿ ƜƮǸƜǵǼ ƻƷʌǶƸ  ǻƟ
 ƼɚǱǵǙand ƜȢʋǶƜ ʋǻƦǤƜ ƦǸ ǾʌǻƮʉ îǐǱǝ íǴ ƻƷƜǉʊƷǿǅǴǾƷ ƻƷ .ʌǷ ǩǒǹǴ ƣƻƜƠǙʊ x 

>= 2 ƲǉʌƇư ǰǾʊ y != 0 ƦǸ ƻƷ Ƥǁƛ ǐǱǝʌǻƮ ƜȢʋǶǿƦ ƽƻƛ ǻƟʋƟƜʊ  ƣƻƜƠǙ ǲǿǁ ǄƶƟ
ʋǹǚʊ )x/yǵǸ (ʊƸǁƻ  ƻƛƸǩǴ ǾîǐǱǝ íƜƟ ƛƻǴƽʊƸǸƛƷƼə. 

ƻƷ ǩǒǹǴ ƣƻƜƠǙʊ  ǲǿǁy != 0 ) ƽƛ ƸǚƟx/yƦǸ ƻƷ Ƥǁƛ ǻƦǤƼə ƻƛƼǨ (ʌǻƮ ƽƻƛʋƟƜʊ 
ǁƻ ƜƟ ƣƻƜƠǙʌǶƸ ƜȢʋǿƦǶ ) ǻƟx/yǴ ƻƷƜǉ ƜǒƵ Ǿ ǺƷƼɌ ƷƻǿƵƼƟ ǯɍǆǴ ǻƟ (ʊƷǿǅ. 

ƻƷ  ƽƛ ƜǴ ƇǲǾƷ ƸɌ ǻǚǒǨy != 0 ƛƼƟ ǔǤƜƲǴ ǶƛǿǹǙ ǻƟʉ ƛƼƭƛʉ Ʋǉʌư ƜǒƵ ǶǾƸƟ Ǿʉ 
)x/yǴ ǺƷƜǥƦǁƛ (ʊǹɌʌǳ  ǷƚǵǒǴ Ɯƥǳʋǿǅ  ǻɌy  ƜƟ ƼƟƛƼƟ0 ǸʌƤǂ ƦǸ ƻƷ ǾʌǻƮ  ƜǒƵ ǻƟ ǻǴƜǸƼƟ

ǵǸ ƷƻǿƵƼƟʊƸǹɌ. 

 

body 
ȱȪȉȪȈ ƣdNDȆǯȲǔǕ  NL ȱƠǕƟ dNDȆƣĊ "ȃȯNDL NDȅȣ ǰƠȅȬ 

boolan expression 
ǵNǯǲȚǔ  c? NDȃȤȬ ȱƠǕǯ True  ǴȈDǕǯ False" 
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branch 
ȱȪȉȪȈDĊ  ODdNDȆƣǯȲǔǕ ȌȂǱ ȱƠǔ dNDȆƣ ODĊ Ȕȅȋǔ ơȌǵ DNǖȨ ȬǔȃȲL" 

chained conditional 
ǕƟ dNDȆƣĊ Ȕȅȋǔ ȃȰƔ ǯǱǕȮ ȱȁǯȋĊ "DȆǼȬ 

comparison operator 
Ǖơǔ ǯȲȅƤȪȭȚ ODǔǕ ǯȲȃȯȴȪȭȚ ȱƠĊ ǯȤȬ DN LȴȁǕȱȉ ȬǔȃȰƠ #==  e!=  e>  e<  e

>=  e<= 

conditional statement 
dNDȆƣDĊ ȅǻ aȅǶȰƠ ȱƠǕcǯ Dȅȋ ȱǱ ȱǻȴǵ ǯǱ DN DȅǻDǕȓ Ȭ ǴȈL NLǔƣǖLȅ" 

condition 
ǕƟ ȩȴǱ GNǯǲȚǔ  NLǕƟ dNDȆƣĊ Ȕȅȋǔ țǵ ȱƠǖǖȮ dȃȰȰƠĊ  cȃȋ DȅǻDǕǯ  cȃȌȯ
ǕƟ "ǴȈD ȱȁǯȋ 

compound statement 
ǕƟ  ȨȬǯȋ ȱƠ dNDȆƣǕƟ  e NȃȲǕƟ Ȭ ȱȯȃǱǔLȴȋ ȱȕȤȯ eL ǯǱ NȃȲ ")#(  bǯȭǵ
ȬǔLȴȋ ƤǶȠN ȴǵ dNDȆƣ ȱǱ Ǵǲȉȯ ȱȯȃǱ eǔ "LNDL 

guardian pattern 
ƣȲǯǔ  ǯȬǕƟ ȤȕȰȬ GNǯǲȚǔ  NǯǶȠN ȱǱ ȱǻȴǵ ǯǱ DNȬ᷊ǖȅǲȯǯ ᷉ǯŹ NLǕcȴǶ DȅǱĊ 

ƣȴȪǻǖȅĊ D ODǕLǯǼ Ȭ dLǯȡǶȈD ȱȬǯȯȅǱ NL ȨơȌȬǔȰƠǖȫD "ǕȮ ȤȕȰȬ GNǯǲȚ mǔ 
ȠǯȑDǔ+ ȴƤȩDĊ Ȭ DN ȖȠǯǿȬǔLOǯȈ" 

logical operator 
Ǖơǔ ǯȲȅƤȪȭȚ ODǔǕ  ǯǱ ȱƠǕƟ ȩȴǱ GNǯǲȚǔ Ơȅǵǖǰ ȬǔLȴȋ #and Ǖǯ or Ǖǯ not" 

nested conditional 
ǕƟ Ȕȅȋ dNDȆƣǔ  NL ȱƠǕƟ  OD ȱȁǯȋǕƟ dNDȆƣĊ Ȕȅȋǔ LǕȅƤ Ȭ ȅȲǯȗǔLȴȋ" 



 ƛƼƭƛʉ ǏǾƼǆǴ  ȐȈ 

 

traceback 
ǻeȅȁǔ ¼ǯƔ Vȴȣe cǯȬO NL dȃȋǕƟ ȩ OD +ǯȰǹǶȈDǖǴȉ țǱDȴǵǔ  dȃȋ DȅǻD ȱƠ
"ǴȈD 

short circuit 
Ȳǯƣǔ ǯŹ ǴȈD ȮơȭȬǕcȴǶ Ȭ NLǖǯȱȯĊ ȱǲȈǯǿȬ dDNĊ ǕƟ ȤȕȰȬ GNǯǲȚǔ+  ceȃǱ
ȈNȅǱǔ Ƕȯ ȱǱ GNǯǲȚ mȨƠǖȱǼĊ ǯȳȯǔǕ D NL "ȃȈȅǱǕǯǼȰ ǯŹǕcȴǶ  NDȃȤȬ ȮǶȉȯDL ǯǱ
ǯȳȯǔǕ+ ȣǯǱǔ Lǯȯ DN GNǯǲȚǕdȃ ȬǔƣǖLȅ NL ɀǹȬ "ǕƟ ȤȕȰȬ GNǯǲȚǔ  ǯǱ ȱƠand 

ȠǯƠ dȃȋ ȨȏǶȬ ȫȲ ȱǱǖǴȉ  ȱƠǕƟ  +GNǯǲȚ ^ȅȔ᷊ȓȪȝ ᷉? ODE Ǳ NLǖǯǕȃ  ȱƠ
ǶȯǖȱǼ ȯǖȆ ᷊Ȫȝȓ ᷉ȭȲ ȱǱ "LȴȋǖȮ ǯŹ ȅƣD ȅȔǯȁǕcȴǶ  DN GNǯǲȚ aeD ȊȂǱ᷊ȓȪȝ ᷉
ONDǕǱǯǔ ȈNȅǱ OD +ȃȰƠǔ ȱȬDLDĊ ȬȅǱ DN NDȃȤȬ e dLȅƠ EǯȰǶǻD GNǯǲȚǔȃȯDLȅƣ" 
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șǱDȴǵ 

 

ƻƷ ǻǴƜǸƼƟǿǸʋǂʊƇ ʋɋ ǷǆɍǸƜǤ ʋƜ ǻǱǂǱǁ ƇǘƟƜƥƛʉ Ǻƻƛƾə ƽƛ ǲƜǸ ƤƲƥ ƜǼʋƜ ǸƛǿǹǙʊƤǁ  ǻɌ
ʋɋ ǻƠǁƜƲǴʉ Ǵ ǲƜƮǸƛ ƛƻ ǇƜƵʊƸǼƷǸƜǴƽ .ʊǻɌ  Ɯǵǅʋɋ Ƽǚƥ ƛƻ ǘƟƜƥʋǣ ǴʊǹɌʌƇƸ  ƻƷ
ǩƱʌƤǩ ʋɋ ǴƜǸʊ ƛƼƟʉ  ǲƜǸ ǶƏ ƤƲƥ ǀȣǁ Ǿ ǺƷƼɌ ƝƜƶƦǸƛ ǶƏʋɋ Ƽǁʉ  ƛƻ Ǻƻƛƾə
ǴʊǸƜƮǹəʌƸǴ ǻǴƛƷƛ ƻƷ .ʊǸƛǿƥʌƸ ǶƏƜǼ  ǲƜǸ ǶƜǵǼ ǐǁǿƥ ƛƻîǮƜɌí ʋƜ îǸƛǿƵƛƼǤʊí ǹɌʌƸ ƜǴ .
ȢʌƼƦǆ ǸƛǿƵƛƼǤʊ Ʒ ƛƻ ǘƟƛǿƥʋǺƸƛʋǳƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ: 

>>> type(32)  

<type 'int'>  

ǲƜǸ  ˤƜƟ ǮƜƪǴ ƻƷ ǘƟƜƥtype ƥƻƜƠǙ .Ƥǁƛʊ  ǺƸǴƏ ƾƦǸƛƼȢ ƻƷ ǻɌîǿəƻƏʋźƤǹǵí  ǻƟ ǘƟƜƥ ǶƏ
Ǵ ƝƜǂƱʊƏʋƸǿəƻƏ Ƽəƛ .ʋƤǹǵ  ǯǴƜǅʋɋ ǞƦǴʌƼ ʋƜ ǶƏ ƜǴ ƇƷǿǅ ƻƛƸǩǴ ǻƟ ƛƻ ƜǼ ǘƟƜƥõ ǻƟ 
ƸǹǸƜǴ ǮƜƪǴ ˤƜƟ õ ǮƜǁƻƛ ʊǴǹɌʌǳƦǸ .ʌǻƮʉ  ǘƟƜƥ ƻƜǎƱƛtype  ǶƷƛƷ ǶƜǆǸ ƇˤƜƟ ǮƜƪǴ ƻƷ

ǺƷƛƷ ǗǿǸʉ ǿəƻƏʋƦǹǵʊƤǁ ǺƷƼɌ ǮƜǁƻƛ ǶƏ ǻƟ ǻɌƛʋǳ. 

ˤǿǵǚǴ ǴʊǿəʋƸǹ  ǻɌʋɋ əƻƏ ǘƟƜƥʌƦǹǴǿʊ  ƛƻîǴʊəʌƷƼí ƦǸǾʌǻƮƛʉ  ƛƻîǴƼƟʊƸǸƛƷƼə.í 
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ƜȢʋǶǿƦ ƷƛƸǚƥʉ Ɵƛǿƥ ƽƛǸ ǲƽˤ Ǿ ƷƻƛƷ ǃƷǿƵ ƻƷ ƛƻ ǳǽǴ ǘʌƤǂ ƛƼƟ ǻɌʉ  ƛƸƦƟƛ ƇǶƜǅƻƜǎƱƛ
ǶƏƼǚƥ ƛƻ ƜǼʋǣ ǹɌʌǳǺƸǸƽƜǁ .ʉ ƜȢʋƇǶǿƦ ʋɋ Ƽǁʉ ƛƼƟ ǘƟƜƥʉ  ǻƦǅǿǸ ǮǿǵǚǴ ǯƙƜǂǴ ǯƱ

ƜȢ ǯƵƛƷ ƻƷ ǾʋǶǿƦ ƛƼƟʉ ǺƷƜǥƦǁƛʉ .Ƥǁƛ ǺƷƛƷ ƻƛƼǨ ƜǴ 

˥ƪǴ  ǘƟƜƥmax  Ǿmin ƟʌƼƦǆʋǷ ƼƦǵɌ ǾʋǷ  ƻƷ ƷǿƭǿǴ ƻƛƸǩǴʋɋ ǰʌƤǂ  ƛƻ
ǴƼƟʊƛƷƼəƸǸ. 

>>> max('Hello world')  

'w'  

>>> min('Hello world')  

' '  
>>> 

ǘƟƜƥ max ƼƦəƻƾƟ ƜǴ ǻƟʋǷ Ǵ ǶƜǆǸ ƛƻ ǻƦǅƻ ƻƷ ƷǿƭǿǴ ƼƦɌƛƻƜɌʊƸǼƷ  ƼƦɌƛƻƜɌ Ǿmin 
ȮǿɌʌƼƦɍʋǷ ƛƻƌ  ˤƜƟ ǮƜƪǴ ƻƷ ǻɌʋɋ  ǻǱǉƜǤʋƜ space .Ƥǁƛ 

ʋɋ ǂƟ ǘƟƜƥʌƻƜ Ʒ ƷƼƟƻƜɌƼȢʋƼɚ len ƛ .ƷƻƛƷ ǲƜǸʋǷ Ə ǘƟƜƥʋǳƦƜǼʉ ƷǿƭǿǴ əƻƏ ƻƷʌƤǹǴǿ 
Ǵ ǃƻƜǵǅ ƛƻʊƸǹɌ ƦǸ ǾʌǻƮ ǴƼƟ ƛƻʊƸǸƛƷƼəƜǼƼƦɌƛƻƜɌ ƷƛƸǚƥ ˥ƪǴ .ʉ ʋɋ  Ǿ ǺƷƼǵǅ ƛƻ ǻƦǅƻ
 ƣƻǿǉ ǻƟʋɋ Ʋǉ ƷƸǙʌư ǴƼƟ ƛƻ ǶƏʊƸǸƛƷƼə: 

>>> len('Hello world')  

11 
>>> 

ƛʋǷ ǻƦǅƻ ǻƟ ƷǾƸƲǴ ǐǩǤ ǘƟƛǿƥǸ ƜǼʌƸǹƦǂ Ǵ ǾʊƸǹǸƛǿƥ Ǿƻʉ ƻƛƸǩǴ ƼǼʉ  ƛƻ ǲƽˤ ƣƜƠǁƜƲǴ
Ɲƛǿƭ Ǿ ǲƜƮǸƛ .ƸǹǼƸƟ ǀȢ 

ǻƟ ʋƷƜ ǅƜƟ ǻƦǅƛƷʌƸ ƻƜɌǿƥ ǘƟƛǿƥ ǳǁƛ ǻɌʉ ǞƦǴ ǲƜǸ ǶƛǿǹǙ ǻƟ ƛƻ ǺƸǅʌƼ ǹɍǸ ǺƷƜǥƦǁƛʌƸ .
ǞƦǴ ǳǁƛ ǮƜƪǴ ǶƛǿǹǙ ǻƟʌƼ  ƛƻ ƷǿƵmax ƻƛƺɚǸʋƸ. 



 ǘƟƛǿƥ  ȐȌ 

 

 

ƜȢʋǶǿƦ ǘƟƜƥ ǯǴƜǅƜǼʊʋ ƛƼƟʉ ƸƠƥʋǯ ʋɋ  ǻƟ ƻƛƸǩǴîǗǿǸ íƷʋƼɚ ǴʊƷǿǅƛƼƟ .ʉ  ǘƟƜƥ ǻǸǿǵǸ
int ʋɋ Ɯǵǅ ƽƛ ƛƻ ƻƛƸǩǴ ƛƼǅ ƸƭƛǾ ƣƻǿǉ ƻƷ Ǿ ƇǻƦǤƼəʋǐ  ƇǄǸƷǿƟʋɋ Ʋǉ ƷƸǙʌư 
ǿƲƥʋǯ Ǵ ƜǵǅʊƸǼƷƛƼǅ ƸƭƛǾ ƻƛƸǩǴ ǳǼ Ƽəƛ .ʋǐ ƛ ƇƸǅƜƠǸʋǷ  ǇǿǊƵ ƻƷ Ɯǵǅ ǻƟ ǘƟƜƥ

:ƷƛƷ ƸǼƛǿƵ ǃƻƛƾə ǯɍǆǴ 

>>> int('32')  

32 
>>> int('Hello')  

ValueError: invalid literal for int() with base 10: 'Hello'  

ǘƟƜƥ int ǴʊƸǸƛǿƥ ʋɋ ƻƜǆǙƛ ƷƸǙʉ Ǹ ƛƻʌƾ Ʋǉ ƷƸǙ ǻƟʌư ƸƠƥʋǯ  ƷƼ̲ə ǃƻƜɌ ǻƦƠǰƛ .ƸǹɌ
Ǹ ǶƷƼɌʌƇƤǂ ƻƜǆǙƛ ƤǵǂǨ ǻɍǱƟʉ Ǵ ƛƻʊƷƼͥƟ: 

>>> int(3.99999)  

3 
>>> int( - 2.3)  

- 2 

ǘƟƜƥ float ʋɋ Ʋǉ ƷƸǙʌư ʋƜ ƻƜǆǙƛ ƷƸǙ ǻƟ Ǿ ǻƦǤƼə ƛƻ ǻƦǅƻʉ ƸƠƥʋǯ ǴʊƸǹɌ: 

>>> float(32)  

32.0 
>>> float('3.14159')  

3.14159 

ƻƷ ƜǽǸʋƤ  ǘƟƜƥstr ʋɋ əƻƏʌƤǹǴǿ ƻƷ ƛƻʋƤǤƜ Ǵ ǮƸƠǴ ǻƦǅƻ ǻƟ ǾʊƸǹɌ: 

>>> str(32)  

'32'  
>>> str(3.14159)  

'3.14159'  
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ƷǾƻǾʉ ʋǸƜǂɍʊ ǻǴƜǸƼƟ ǻƟƜǼʉ ȣǴƜɌʌƼƥǿʉ ǼƸƟʌƸ ƭǾƼƵ ƻƜƟ ƼǼ Ǿʊ ʋǸƜǂɍʊ ǿƲƥʋǯ 
ɚƟʌƼʋƸǚǒǨ .ʊ  ˤǿǵǚǴ ƇƴǁƜȢ ǶƷǿƟɋʋ ǾʋəɁʊ Ǵ ƝƜǂƱ ǻƟ ƝǿƵʊƏʋƇƸ  ƛƼȮ ƻƜǖƦǸƛ ƜǴ ǻɌ

 ƣƜƠǁƜƲǴʋǸƜǂɍʊ ǱǵǙ ƽƛʌƣƜƜǼʉ ȣǴƜɌʌƼƥǿʉ ƻƛƷʋǳǰǾ .ʊ ǼƜəʊ ƛƼƟʉ ƵƼƟʊ ǻǴƜǸƼƟ ƽƛ ƜǼ
ǸʌƽƜ ǝ ƻƜƦǤƻ ǻƟʌǯƟƜǨƼ ȢʌǄƟʌǹʊ Ǵ ƿƜǂƱƛʊƷǿǅƽƜƟ ˥ƪǴ .ʉƜǼ ʋɋ ƛ ƽƛ ưǍƛǾ ǮƜƪǴʋǷ 

.ƸǸƼǴƛ 

ƤƵƜǁ ʋɋ ǻǴƜǸƼƟƛʉ  ǯƟƜǩǴ ƻƷ ˥ǴƜɌ ǻɌʋɋ ǻƠǁƜƲǴʉ ƼƠƭʉ ǚǒǨ Ǿʊ ɚƟ ƻƛƼǨʌƷƼ 
ǺƷƜǁ ƻƜɌƛʉ Ǵ ƼǖǸ ǻƟ ǯǨƛƸƱ .ƷǿƟ ƸǼƛǿƶǸʊƏʋƸ Ǹ ǻɌʌƤǂ .ʋɍʊ ƛ ƽƛʋǷ ǃǾƻ ǺƷƜǥƦǁƛ ƜǼ
ƻǿɚǰƛ ƽƛʋǳƦƜǼʊʋƤǁ ǻƠǅ ƷƛƸǙƛ ǻɌǤƷƜǊƥʊ ƛʋƷƜƮ ǴʊƸǹǹɌǻƠǅ ƷƛƸǙƛ .ǤƷƜǊƥʊƇ  ƜǚǨƛǾ
ǤƷƜǊƥʊ ǸʌƸǹƦǂ ƜƲǴ ƿƜǁƛ ƼƟ ǾƣƜƠǁ ƼƠƭʉ Ǵ ƤǁƷ ǻƟʊƏʋƸǹ ǰǾʊ ƛƼƟʉ  ƇƜǵǅ Ǿ ƜǴ
ƶǆƥʌǈ ǝʌǤƷƜǊƥƼʊ ǶƏ ǶƷǿƟǝ ƜǼʌǷɍǵǴƼ ƛ.Ƥǁ 

ǮǾɀƜǴ randomǚƟƛǿƥ Ƈʊ Ǵ ǳǼƛƼǤ ƛƻʊƸǹɌ ƜȢ ǻɌʋǶǿƦ ƛ ƸǸƛǿƦƟʋǷ ǤƷƜǊƥ ǻƠǅ ƷƛƸǙƛʊ 
ƛ ƛƻʋƷƜƮ ƜǵǸʋƸƛ ƻƷ ƜǴ .ʋƜƮǹ ǤƷƜǊƥ ǻƠǅ ƷƛƸǙƛ ǻƟʊƇ ǤƷƜǊƥ ƷƛƸǙƛʊ Ǵʊǿəʌʋǳ. 

ǘƟƜƥ random ƜȢ ƻƷʋƇǶǿƦ ʋɋ ƻƜǆǙƛ ƷƸǙʉ ƟʌǷ ȑȓȑ  Ǿ1.0 ƛʋƷƜƮ ǴʊƸǹɌ  ǯǴƜǅ ǻɌ
 ƷƸǙ ƷǿƵȈȓȑ ǵǸʊƷǿǅǶƜǴƽ ƼǼ . ǻɌ random ǸƛǿƵƛƼǤ ƛƻʊ ǹɌʌƇƸ ʋɋ ǤƷƜǊƥ ƷƸǙ ͔ ʊ 
ƛ ƻƷ ƸǹǱƟʋǷ ƻƷ ǺƷǾƸƲǴʋƤǤƜ ǴʊǹɌʌƸƛƼƟ .ʉ ǼƜɚǸ ǻǸǿǵǸʊ Ƽɍǁƛ ǻƟʋƤȣ ƽʋƼ ƟʌƽƛƸǹʋƸ 

Ǵ)ʊǸƛǿƥʌƸ ƛʋǷ ƥ ƤǰƜƱ ƻƷ ƛƻ ƜǼƸɌǱǴƜǚʊ ƜȢʋǶǿƦ Ǹʌƾ ǹɌ ƷƻƛǾʌƸ:( 

import random 

 
for i in range(10):  

    x = random.random()  

    print(x)  

ƜƟ ƛƼƭƛʉ ƛʋǷ ƼɍǁƛʋƤȣ ǤƷƜǊƥ ƷƸǙ ǺƷʊ ƟʌǷ ȑȓȑ  ǾȈȓȑ ƛʋƷƜƮ  ƻƷ .Ƹǅ ƸǼƛǿƵ ǮǾƸƭ
ƜȢʌʋǷ ƼɍǁƛʋƤȣ ƭǾƼƵ ǺƛƼǵǼ ǻƟʊ ǺƷƻǾƏ ƛƻ ǻǴƜǸƼƟƛʋǳ: 



 ǘƟƛǿƥ  ȐȎ 

 

>>> import random 

>>> for i in range(10):  

...     x = random.random()  

...     print(x)  

...  
0.597816151859746 
0.14302601179310193 
0.21502653599314525 
0.6998553060747957 
0.9475634141321392 
0.014420883720896227 
0.03784440862132332 
0.08296168390036773 
0.09072806706955494 
0.07216573611640587 
>>> 

 

ǘƟƜƥ random ʋɍʊ ƸǹȮ ƽƛʋǷ ǚƟƛǿƥʊƤǁ ƜǼƻƜɌ ǻɌʉ ǤƷƜǊƥ ƷƛƸǙƛ ƜƟ ǐƠƥƼǴʊ  ƛƻ
Ǵ ǲƜƮǸƛʊƸǼƷ ǘƟƜƥ .randint ƜǼƼƦǴƛƻƜȢʉ low  Ǿhigh  Ǿ ǻƦǤƼə ƛƻʋɋ Ʋǉ ƷƸǙʌư 

ƟʌǷ ǶƏǴƼƟ ƜǼʊƸǸƛƷƼə: 

>>> random.randint(5, 10)  

5 
>>> random.randint(5, 10)  

9 

ƛƼƟʉ  ƝƜƶƦǸƛʋɋ Ǵ ƽƛ ƼǊǹǙʌǶƜ ʋɋ Ə ǻǱǂǱǁʋǳƦ ǴʊǸƛǿƥʌƸ  ƽƛchoice ǹɌ ǺƷƜǥƦǁƛʌƸ: 



Ȑȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> t = [1, 2, 3]  

>>> random.choice(t)  

2 
>>> random.choice(t)  

3 

ǮǾɀƜǴ random ǹȯǵǼʌǷ ǚƟƛǿƥʊ ƛƼƟ ƛƻʉ ƷƜǩǴ ƤƵƜǁʋƼ ǤƷƜǊƥʊ ƽǿƥ ƽƛʋǘƜǼʉ ȢʌǻƦǁǿ 
õ ǯǴƜǅ ʋƽǿƥǘ ǸƜǵǸ ƇǮƜǴƼʊʋƇ ǻǸǿǵǸ ƸǹȮ Ǿ ƜǴƜəʉ ƷʋƼɚ õ ƻƷ ƷǿƵ ƷƻƛƷ. 

 

ƜȢʋǶǿƦ ʋɋ  ǳǁƛ ǻƟ ǮǾɀƜǴmath ƻ ǘƟƛǿƥ ǻɌ ƷƻƛƷʋǍƜʊ  ƛƻ ǺƷƜǥƦǁƛ ƼȢ ƻƛƼǨ Ɯǵǅ ƻƜʌƦƵƛ ƻƷ
ʊǴƸǼƷƛ ƽƛ ǯƠǨ .ʋǻɍǹ ǹɌ ǺƷƜǥƦǁƛ ǶƏ ƽƛʌƇƸ ǶǾƻƷ ǻɌ Ƥǁƛ ǲƽˤƻʋƾʉǃƛ ǹɌʌƸ: 

>>> import math  

>>> 

ƛʋƻƜɍǹ ʋɋ ǊǩǴ ǮɀƜǴ ǳǁƛ ǻƟ Ƹmath ǴʊƷƽƜǁǹɌ ȠƜȮ ƛƻ ƸǊǩǴ ǮɀƜǴ Ɯǵǅ Ƽəƛ .ʌƇƸ 
ƥƜǙ˥Ǒƛʊ ƭǾƼƵ ƻƷ ǶƏ ǇǿǊƵ ƻƷʊ :Ƹǅ ƸǼƛǿƵ ƼǼƜǕ 

>>> print(math)  

<module 'math' (built - in)>  

ǮǾɀƜǴ ƷƜǩǴ Ǿ ǘƟƛǿƥ ǯǴƜǅ ƸǊǩǴʋƼ ǺƸǅ ǈƶǆǴƛʋƤǂ ǁƼƦǁƷ ǻɌʊ ǶƏ ǻƟƼǑ ƽƛ ƛƻ ƜǼʋǧ 
Ǵ ǷɍǵǴ ǘƟƜƥ ǇƜƵ ǳǁƛ Ǿ ǮǾɀƜǴ ͔ǇƜƵ ǳǁƛʊǁƷƽƜƛ .ʋǷ  ƜƟ ǳǁƛ ǾƷʋɋ  ƛƸƭ ǳǼ ƽƛ ǻǒǩǸ

ǴʊƸǸǿǅƛ ǻƟ .ʋǷ  ƞǰƜǨdot notation ʋƜ îǻǒǩǸ ƷƜǵǸƛʉí ǴʊǿəʋƸǹ. 

>>> ratio = signal_power / noise_power  

>>> decibels = 10 * math.log10(ratio)  

>>> radians = 0.7  

>>> height = math.sin(radians)  



 ǘƟƛǿƥ  ȐȐ 

 

ǰǾƛʌǷ ƻƜɚǰ ƇǮƜƪǴʋǳƦ ƜȢ ƼƟʋǻʉ Ȉȑ ǁ ƤƠǂǸ ǟǟźǟǟʌǮƜǹɚ ǿǸ ǻƟʋƾ Ǵ ǻƠǁƜƲǴ ƛƻʊƸǹɌ ǮǾɀƜǴ .
math ǚƟƜƥʊ  ǳǁƛ ǻƟlog Ǹ ƛƻʌƾ ǽǴʌƜ ǴʊƸǹɌ ƻƜɚǰ ǻɌʋǳƦ ƜȢ ƼƟʋǻʉ e ǴʊəʌƷƼ. 

ǮƜƪǴ ǁ ǲǾƷʌƿǿǹ radians Ǵ ǻƠǁƜƲǴ ƛƻʊƸǹɌǞƦǴ ǲƜǸ .ʌƼ radians  ǯǉƛ ƻƷ
ǴʊǿəʋƸ  ǻɌsin ǩƟ Ǿʌǻ ) ƣƜƪǱƪǴ ǻƟ ǏǿƟƼǴ ǘƟƛǿƥcos  Ǿtan ǝ ǾʌǺƼ Ƈ(ǿəƻƏʋƤǹǵ  ǻƟ ƛƻ
ƷƛƻʋǶƜ ǴʊəʌƸǸƼ. 

ƛƼƟʉ ǞƥʌʌƼ Ʒƛƻ ǻƟ ǻƭƻƷʋǶƜ ǴʊǸƛǿƥʌƸ  ƼƟ ƛƻ ǶƏȊȍȑ ǂǩƥʌǳ  ƻƷ Ǿȉpi ƜǵǸ ƝƼǍʌʋƸ: 

>>> degrees = 45  

>>> radians = degrees / 360.0 * 2 * math.pi  

>>> math.sin(radians)  

0.7071067811865476 

ƣƻƜƠǙ math.pi ǞƦǴʌƼ pi  ǮǾɀƜǴ ƽƛ ƛƻmath ǴʊəʌƷƼƛ ƻƛƸǩǴ .ʋǷ ǞƦǴʌƼ ƼǩƥʋƜƠ  ƼƟƛƼƟ
Ȣ ƷƸǙ ƜƟʊ  ƷǾƸƱ Ɯƥ Ǿ ƤǁƛȈȌ .ƷƻƛƷ ƤǨƷ ƻƜǆǙƛ ǳǨƻ 

Ƽəƛ Ǵ ƻƷ Ƽǁ ƣƜƪǱƪǴ ƽƛʊƻǾƏʋƇƸ ƜƦǸʋƬ ȢʌǆʌǷ ƻ ǘƟƼǴ ƜƟ ƛƻʋǻǆ ǂǩƥ ƇǾƷʌǳ  ǾƷ ƼƟ
ƜǩǴʋǻǂ ǹɌʌƸ. 

math.sqrt(2) / 2.0  

0.7071067811865476 

 

Ɯƥ ƛʋƜƮǹʉ ǚƟƛǿƥ ƽƛ ƻƜɌʊ Ƶ ƻƷ ǻɌƜȢ ƷǿʋǶǿƦ ƷƼɌ ǺƷƜǥƦǁƛ ƤǅƛƷ ƷǿƭǾʋƇǳ ǰǾʊ ƜȢʋǶǿƦ ƛʋǷ 
Ǵ ƜǴ ǻƟ ƛƻ ǶƜɍǴƛʊƸǼƷ Ƹƭ ǘƟƛǿƥ ǻɌʋƸ Ǹʌƾ ǹɌ ǻǤƜǍƛʌǳ .ʋɋ  ǲƜǸ ƇǘƟƜƥ ǄǸƜǁƜǹǅʋɋ  ǘƟƜƥ

Ǻƻƛƾə ǾƜǼʉ ǚƥ ƛƻ ǶƏʌʌǷ ǴʊƸǹɌƛ .ʋǷ ǺƻƛƾəǸƜǴƽ ƜǼʊǻɌ Ǵ ǺƸǸƛǿƵƛƼǤ ǘƟƜƥʊƷǿǅ  ƛƼƭƛ
ǴʊƸǸƷƼəƜǴƽ .ǸʊǻɌ ʋɋ Ƽǚƥ ƛƻ ǘƟƜƥʋǣ ƷƼɌʋƇƸ ǴʊǸƛǿƥʌƸ ƥƜǚǤƷ ƷƛƸǚƥ ǻƟ ǶƏ ƽƛʊ  ǻɌ

ǧǆǙǆɌ ǶƜƥʌƸ ǹɌ ǺƷƜǥƦǁƛ ǺƻƜƟǾƷ Ǿ ǺƻƜƟǾƷʌƸ ƛ ǶǾƸƟʋǻɍǹ ǅƜƟ ƻǿƠƮǴʌƸ Ǻƛƻ ƛƻ ǶƏ ƸɌǻƟ Ǻƛƻ
ǿǹƟʋǂʌƸ. 



Ȉȑȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǮƜƪǴ: 

def print_lyrics():  

    print("I'm a lumberjack, and I'm okay.")  

    print('I sleep all night and I work all day.')  

ǻǵǱɌʉ def ƛƸƦƟƛ ƻƷʉ  ƇƻƜɌʋɋ ǻǵǱɌʉ ǱɌʌƸʉ )keywordƛƼƟ (ʉ Ƽǚƥʋǣ  .Ƥǁƛ ǘƟƜƥ
Ǵ ǈƶǆǴ ƛƻ ǘƟƜƥ ǳǁƛ ǀȣǁʊǹɌʌǳ ˤƜƟ ǮƜƪǴ ƻƷ ˥ƪǴ .print_lyrics  ǘƟƜƥ ǳǁƛƤǁƛ .

ǸƛǿǨʌǷ ǞƦǴ ͝ǳǁƛ ƝƜƶƦǸƛʌƇƜǼƼ ƛƼƟʉ Ǹ ǘƟƛǿƥʌƾ ǎǚƟ Ǿ ƷƛƸǙƛ ƇǢǾƼƱ .ƸǹǨƷƜǉʊ  ǳƙ˥Ǚ ƽƛ
ǰǾ ƸǸƽƜƮǴʊ ǰǾƛʌǷ Ǹ ƼƦɌƛƻƜɌǵʊƸǸƛǿƥ ǱɌ ƣƜǵǱɌ ƽƛ .ƸǅƜƟ ƷƸǙʌƸʉ ƛƼƟʉ ƜƠǸ ǘƟƜƥ ǳǁƛʋƦǂʊ 
ǹɌ ǺƷƜǥƦǁƛʌƸ ƜƟ ǾʋƦǂʊ  ǲƜǸ ƝƜƶƦǸƛ ƽƛʋǶƜǂɍ ƛƼƟʉ ʋɋ ǞƦǴʌƼ  ƻƷ ǘƟƜƥ Ǿʋɋ  ǻǴƜǸƼƟ
ǹɌ ƝƜǹƦƭƛʌƸ. 

ƜǼƾƦǸƛƼȢʉ ǰƜƵʊ ǿǱƭ ƻƷʉ ʋɋ Ǵ ǶƜǆǸ ǘƟƜƥʊƸǼƷ ƛ ǻɌʋǷ ǿəƻƏ ǘƟƜƥʋƦǹǵʊ ƻƷ ƛƻʋƤǤƜ 
ǵǸʊƸǹɌƏ ƻƷ .ʋǺƸǹ ǚƟƛǿƥʊ ǼƛǿƵʌǳ Ǚ ǻƟ ǻɌ ƤƵƜǁƷǾƻǾ Ƕƛǿǹʉ əƻƏʌƤǹǴǿ ƻƷʋƤǤƜ ǴʊƸǹǹɌ. 

ǰǾƛʌǷ  ǐƵʋɋ  ̲ Ǽ ǳǁƛ ǻƟ ƛƻ ǘƟƜƥźƸǩƟ Ǿ ƻʌǻ ƷƜƟ ƛƻ ǶƏʉ ʋƜ ǻǸƸƟʉ Ǵ ǘƟƜƥʊǴƜǸʌǳ ƻƸǼ .
Ǵ ǲƜǵƥ ǻǒǩǸ ǾƷ ƜƟʊƷǿǅ ƻƛƸǩǴ ƜƟ ǻǸƸƟ Ǿʉ ɚƦǤƻǿƥʊ Ǵ ǺƷƻǾƏ ǻǴƛƷƛ ƻƷ ƻƸǼ ƤƠǂǸʊƷǿǅ .

ƛ ǳǁƻʋǷ ɚƦǤƻǿƥ ǻɌ Ƥǁƛʊ ) ǻǱǉƜǤ ƻƜǽȮ ƽƛSpaceɍǆƥ (ʌǯ .ƸǅƜƟ ǺƸǅ ǻǸƸƟ ǴʊƸǸƛǿƥ 
 ǻɌ Ǻƻƛƾə ƻƛƸǩǴ ƼǼ ǯǴƜǅǸʌƽƜ ƷǾƸƲǴ ǯǉƛ ƻƷ .Ʒǿǅ ƤǁƛʋƦʊ Ǹ ƻƜɌ ƻƷʌƤǂ. 

ǻƦǅƻƜǼʊʋ Ǻƻƛƾə ƻƷ ǻɌʉ ƼȢʋƤǹ Ǵ ǺƷƻǾƏʊƸǸǿǅ ƟʌǷ ǯǩǸ ƤǴ˥ǙǴ ƻƛƼǨ ǮǿǨʊəʌƸǸƼ .
ǯǩǸ ƤǴ˥ǙǴ ǺƷƜǥƦǁƛ "ǻƦǅƻ" Ǿ 'ǻƦǅƻ' ƣƻǿǉ ǾƷ ǻƟ ǮǿǨʊƷǿǅǁ ƽƛ ǻƦƠǰƛ .ʌǯɚǹ ƣǿɌ

Ɵ (')ʌƼƦǆ Ǵ ǺƷƜǥƦǁƛʊɌƸǹǹǼƜə .ʊ ǻƦǅƻ źƷǿƵ ǯɚǹʌǁ ƷǿƵ ǶǾƻƷ ƻƷ.ƷƻƛƷ ƣǿɌ  ƣƻƜƠǙ ̷˥ƪǴ
It's me  ƷǿƵ ǶǾƻƷ ƻƷʋɋ ǁʌǯɚǹƣǿɌ ƛ .ƷƻƛƷʋǷ ǁʌǯɚǹƣǿɌ Ǵ ƨǙƜƟʊƷǿǅ ƜȢ ǻɌʋǶǿƦ 

əʌƬ ǁƻ ƜƟ Ǿ ǺƸǅʌǶƸ ƛ .ƸǹɌ ǋƼǤ ǺƸǅ ǲƜǵƥ ƛƻ ǻƦǅƻ ƇǶƏ ǻƟʋƤǁƜƮǹ ǯƟƛƷ ƽƛ ǻɌ ƣǿɌ
ƜƟ (")ʋƦǂʊ ǹɌ ǺƷƜǥƦǁƛʌǳ. 

Ƽəƛ  Ɯǵǅʋɋ ƻƷ ƛƻ ǘƟƜƥ ǱǴƜǚƥ ƤǰƜƱʊ ƜȢʋǶǿƦ ǹɌ ƷƻƛǾʌƇƸ  ƤǴ˥Ǚ ƼǂǥǴ (ï) ȠƜȮ ƛƻ
ǴʊƸǹɌ ǻǸƸƟ ǶƷƼɌ ƷƻƛǾ ǻƟ ƤƟǿǸ ƸǼƷ ǶƜǆǸ Ɯǵǅ ǻƟ Ɯƥʉ .Ƥǁƛ ǘƟƜƥ ƻƷ ƸɌ 



 ǘƟƛǿƥ  ȈȑȈ 

 

>>> def print_lyrics():  

...     print("I'm a lumberjack, and I'm okay.")  

...     print('I sleep all night and I work all day.')  

...  

ƛƼƟʉ ǱǴƜǚƥ ƤǰƜƱ ƻƷ ǻǸƸƟ ǶƷƼɌ ǲƜǵƥʊƇ Enter  ƻƷ ƛƻʋɋ ǰƜƵ Ƽǒǁʊ ǼƷ ƻƜǆǤʌƸ .ʋǹǚʊ 
ƼƵƏ ǷƦǅǿǸ ƽƛ ƸǚƟʋǷ  ƽƛ ǐƵǻǸƸƟƇ ƛ ƻƜƟ ǾƷʋƼƦǹ ǸƾƟ ƛƻʌƸ. 

>>> print(print_lyrics)  

<function print_lyrics at 0xb7e99e9c>  

>>> print(type(print_lyrics))  

<class 'function'>  

ƜǴ  ƻƛƸǩǴ ǻƟprint _lyrics ) ƤɍƮƟƏ ǷǆɍǸƜǤfunction objectǴ (ʊǿəʌʋǳ ǷǆɍǸƜǤ .
Ǵ ƝƜǂƱ ǻƟ ǘƟƜƥ ǗǿǸ ƽƛ ƤɍƮƟƏʊƏʋƸ. 

źƻǿƦǁƷ ǸƛǿƵƛƼǤʊ ʋɋ ǨƷ ǘƟƜƥʌƜǩ :Ƥǁƛ ǘƟƜƥ ƷǿƵ ǲƜǸ ƜƟ ƼƟƛƼƟ 

>>> print_lyrics()  

I'm a lumberjack, and I'm okay.  

I sleep all night and I work all day.  

ǸƜǴƽʊǻɌ ʋɋ ƛƻ ǘƟƜƥ Ƽǚƥʋǣ ƷƼɌʋƇƸ ǴʊǸƛǿƥʌƸ Ʒ ǘƟƛǿƥ ǯƵƛƷ ƻƷ ǶƏ ƽƛʋƼɚ Ǹʌƾ ƼƠƟ ǺƼǽƟʋƸ .
Ǵ ˥ƪǴʊǸƛǿƥʌǳ ʋɋ  ǳǁƛ ƜƟ ǘƟƜƥrepeat_lyrics ǿǹƟʋǂʌǳ  ƽƛ Ǿprint_lyrics  ǶƏ ƻƷ

ǹɌ ǺƷƜǥƦǁƛʌǳ. 

def repeat_lyrics():  

    print_lyrics()  

    print_lyrics()  

ˤƜƱ  ǘƟƜƥrepeat_lyrics ǸƛǿƵƛƼǤ ƛƻʊ ǴʊǹɌʌǳ: 



Ȉȑȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> repeat_lyrics()  

I'm a lumberjack, and I'm okay.  

I sleep all night and I work all day.  

I'm a lumberjack, and I'm okay.  

I sleep all night and I work all day.  

ǻƦƠǰƛ ƛ ɘǹǼƏ ǻɌ Ƥǁƛ ƤǁƻƷʋǷ ǰƸǴʊ ǰǾ ƷǿƠǸʊ  ǯǨƛƸƱ ƞƵʋƷƜ ƦǤƼəʌƸ  ǻɌʋɋ  ǘƟƜƥ
ƻǿǒȮʉ Ǵ ƻƜɌʊƸǹɌ. 

 

ƜǼƸɌʉ ǹɌ ǳǼ Ƽǁ ǻɌ ƛƻ ǯƠǨ źƤǵǂǨʌƇǳ Ȯ ǻǴƜǸƼƟ ǯɌʌƾʉ Ơǅʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

def print_lyrics():  

    print("I'm a lumberjack, and I'm okay.")  

    print('I sleep all night and I work all day.')  

 
def repeat_lyrics():  

    print_lyrics()  

    print_lyrics()  

 
repeat_lyrics()  

 
# Code: http://www.py4e.com/code3/lyrics.py  

ǻǴƜǸƼƟ Ƽǚƥ ͝ǘƟƜƥ ǾƷ ǯǴƜǅʋǣ ǳǁƛ ǻƟ ǺƸǅƜǼʉ print_lyrics  Ǿrepeat_lyrics 
ǴʊƷǿǅƼǚƥ ͝ǘƟƛǿƥ .ʋǣ ǨƷ ǺƸǅʌƜǩ Ɯǁ ǯƪǴʋƼ ǺƻƛƾəǴ ƛƼƭƛ ƜǼʊƸǸǿǅ ǰǾʊ ƦǸʌǻƮʉ ƛƼƭƛʋǶƜǆ 

ǷǆɍǸƜǤ źǶƸǅ ǻƦƵƜǁƮƟƏƤɍǺƻƛƾə .ƤǁƜǼƜǼʉ ǸƜǴƽ Ɯƥ ǘƟƜƥ ǯƵƛƷʊǻɌ ǸƛǿƵƛƼǤ ǘƟƜƥʊ 
ǿƵ Ǿ Ƹǅ ƸǹǼƛǿƶǸ ƛƼƭƛ ƇƷǿǆǸźƷ Ǽ ǘƟƜƥʌȭ ƭǾƼƵʊƛʉ ǵǸ ƛƻʊƷƽƜǁ. 



 ǘƟƛǿƥ  ȈȑȊ 

 

ǻǸǿɚǸƜǵǼ Ǵ ƻƜǖƦǸƛ ǻɌʊƇƷǾƻ ƛƼƭƛ ƽƛ ǯƠǨʉ ʋɋ ƜƟ ƇǘƟƜƥʋƦǂʊ Ƽǚƥ ƛƻ ǶƏ ǻɌʋǣ  ǺƷƼɌ
ǅƜƟʌƸƷ ƣƻƜƠǙ ǻƟ .ʋƇƼɚ Ƽǚƥʋǣ ƜƟ ǘƟƜƥʋƦǂʊ ǰǾƛ ƽƛ ǯƠǨ ǻɌʌǷ ƻƜƟʉ Ǥ ǻɌǴ ǺƸǸƛǿƵƛƼʊƷǿǅ 

.Ʒǿǅ ǺƷƻǾƏ 

repeat_lyrics ()

 

 

print_lyrics

repeat_lyrics 

 

ƛƼƟʉ ƛʋǻɍǹ ƶǆƥʌǈ ǼƷʌƸ ƜƮɌ ƻƷ ƛƻ ǘƟƜƥʉ ʋɋ Ƽǚƥ ǻǴƜǸƼƟʋǣ ǹɌʌƇƸ ƜƟʋƦǂʊ ƟǸƛƸʌƸ  ǻɌ
ǸƜǴƽ ǻȮ ƻƷʊ ƛƼƟʉ ǰǾƛʌǷ Ǵ ǺƸǸƛǿƵƛƼǤ ƻƜƟʊƷǿǅƥƻƜƠǙ ǻƟ .ʊ ƜƟʋƦǂʊ Ƽƭ ƽƛʋźǶƜ ƛƼƭƛʉ ʋɋ 

ǅƜƟ ǘǱǒǴ ǻǴƜǸƼƟʌƸ. 

ƛƼƭƛ ǵǼʌǻǆ ǰǾƛ ƽƛʌǷ  ǻǖƲǰ ƼǼ ƻƷ Ǿ ƽƜǝƏ ǻǴƜǸƼƟ ǐƵʋɋ ƥƼƥ ǻƟ Ǻƻƛƾəʌƞ  ǻƟ ˤƜƟ ƽƛ
ƜȢʌʋǷ Ǵ ƛƼƭƛʊƷǿǅ. 

˸ǘƟƛǿƥ ƼƭʋǶƜ ƛƼƭƛ ƸǸǾƻ Ǿʉ ʋɋ ƻƜɍƦǁƷ ƛƻ ǻǴƜǸƼƟʉ ǵǸʊƸǹǹɌ ǰǾʊ ǺƻƛƾəƜǼʉ  ǯƵƛƷ
ʋɋ ǸƜǴƽ Ɯƥ ƇǘƟƜƥʊǻɌ ǸƛǿƵƛƼǤ ǘƟƜƥ ǶƏʊ .Ƹǅ ƸǹǼƛǿƶǸ ƛƼƭƛ ƇƷǿǆǸ 

ǸƛǿƵƛƼǤʊ ʋɋ Ơǅ ǘƟƜƥʌǻ  ǻƟʋɋ ǙƼǤ Ǻƛƻʊ Ƽƭ Ǿ ǻǴƜǸƼƟ ǶǾƻƷ ƻƷʋǶƜ  ǻƟ .ƤǁƛƼƭƛ
Ɯƭʉ ƛʋǻɍǹ ƛƼƭƛ ƸǸǾƻʉ ǂǴ ƇƷǾƼƟ ǘƟƜƥ ƽƛ ƸǚƟ ǐƵ ǻƟ ǻǴƜǸƼƟʌǃƼ  ƬɌ ǘƟƜƥ Ƥǵǁ ǻƟ ƛƻ

ǻǸƸƟ ǯƵƛƷ ǻƟ Ǿ ǺƷƼɌʉ ǶƏ ǴʊƷƼȢǺƻƛƾə ǀȣǁ .ƜǼʉ ǻǸƸƟ ƻƷ ƷǿƭǿǴʉ  ǺƷǿǵǸ ƛƼƭƛ ƛƻ ǘƟƜƥ
ƜǽǸ ƻƷ ǾʋƤ  ǻƟʊǸƜɍǴ ǂǴ ǻɌʌǃƼ ǴƼƟ ƷǿƟ ǺƷƼɌ ƬɌ ƛƻʊƷƷƼə Ƽƭ ǾʋźǶƜ  Ƽǁ ƽƛ ƛƻ ƛƼƭƛ

ǴʊəʌƷƼ. 



Ȉȑȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǻƟ Ǵ ǺƷƜǁ ƼǖǸʊƸǁƻǰǾ .ʊ Ƽƭ ƻƷʋǶƜ ƛƼƭƛʉ ʋɋ  Ƥǁƛ ǷɍǵǴ ǘƟƜƥʋɋ Ʒ ǘƟƜƥʋƼɚ Ǹʌƾ 
ƦǨǾ ǗƜǍǾƛ .Ʒǿǅ ǺƸǸƛǿƵƛƼǤʊ ȢʌȯʌǺƸƼƥ ǴʊƷǿǅ Ƽƭ ƻƷ ǻɌʋǶƜ ƛƼƭƛʉ Ǹ ǲǾƷ ǘƟƜƥʌƾ  ˥ǉƛ

ǚƟʌƸ ǸʌƤǂ  ǻɌʋɋ Ʒ ǘƟƜƥʋƼɚ Ƽƭ Ǿ ǺƸǸƛǿƵƛƼǤʋǶƜ .Ʒǿǅ ƬɌ ǶƏ Ƥǵǁ ǻƟ ƛƼƭƛ 

ǻǸƜƦƶƠǅǿƵ ƜȢʋǶǿƦ ǺƛƻƟǿƵ źƸǱƟʊ ǨƷ Ǿ ƤǁƛʌƜǩ ǴʊƸǸƛƷ ƜƮɌ ƻƷ ǻǖƲǰ ƼǼ ǻɌʉ ǻǆǩǸʉ 
ƛ ǻǴƜǸƼƟʋǺƷƜƦǂ ǂǴ ǾʌǃƼ  ƜƟ ƻƜɌ ǻɌ ǶƜǴƽ ƼǼ .Ƥǁƛ ǢƼǑ ǲƛƸɌ ǻƟʋɋ  Ƽǁ ǻƟ ǘƟƜƥǁƻʌƇƸ 
ƜȢʋǶǿƦ ƛƼƭƛ ƽƛ ǯƠǨ Ǻƛƻ Ƽǁ ǻƟʉ ǻǴƛƷƛ Ǿ ǻƦǤƻ ǘƟƜƥ ǶƏʉ ǂǴʌƼ Ǵ Ƽǁ ƽƛ ƛƻʊəʌƷƼǸƜǴƽ .ʊ 

ƜȢ ǻƟ ǻɌ ǳǼʋǶƜ ƜǸƼƟǻǴ ǁƻʌƇƸ Ǵ ǻǵƥƜƵ ƛƻ ǶƏʊƸǼƷ. 

ˤƜƱ ƛ ƽƛ ǢƸǼʋǷ ǻǊǨʉ ƦǁƛǿƵ ƍƷǿƟ ǻȮ ƜǴ ǳə ƻƷ Ƽǁʌǳ ǿɚƟʌʋǳ ǸƜǴƽ ǻɌʊǻɌ ʋɋ 
Ǵ ƛƻ ǻǴƜǸƼƟʊǸƛǿƵʌƸ ǵǼʌǻǆ ƜȢ ǻƟ ˤƜƟ ƽƛʌʋǷ  ǻƟ ǾƥƼƥʌƞ ǸƛǿƶǸʌƇƸ  ǻɌ Ƥǁƛ ƼƦǽƟ ǻɍǱƟ

ƼƭʋǶƜ ǹɌ ǮƜƠǸƷ ƛƻ ƛƼƭƛʌƸǸ ǲƽˤ ˥ƪǴ .ʌƤǂ ǺƻƛƾəƜǼʉ ʋɋ ǸƛǿƵƛƼǤ ƽƛ ǯƠǨ Ɯƥ ƛƻ ǘƟƜƥʊ 
ƛ ƼǑƜƵ ǻƟ ƜǤƼǉ ƇǶƏʋǻɍǹ ƻƷ ˤƜƟʉ ǸƛǿƶƟ ƇǻƦǤƼə ƻƛƼǨ ǻǴƜǸƼƟʌƸ ǰƜǸƏ Ǿʌƾ ǹɌʌƸ. 

 

ǎǚƟʊ ƻƜɌǿƥ ǘƟƛǿƥ ƽƛʉǺƸǅƛʉ ǺƷƜǥƦǁƛ ǶǿǹɌƜƥ ǻɌ ǺƷƼɌƛʋƇǳ əƻƏ ǻƟʌƤǹǴǿ ƦƱƛʌƫƜ  .ƸǹƦǅƛƷ
ǸƜǴƽ ǻǸǿǵǸ ǶƛǿǹǙ ǻƟʊǻɌ math.sin ǸƛǿƵƛƼǤ ƛƻʊ ǴʊǹɌʌƇǳ ʋɋ əƻƏ ǶƛǿǹǙ ǻƟ ƷƸǙʌƤǹǴǿ 

Ǵ ǶƏ ǻƟʊƦǁƼǤʌǳǼƜə .ʊ Ɵ ǘƟƛǿƥʌǄ  ƽƛʋɋ əƻƏʌƤǹǴǿ ƻƷ ƛƻʋƤǤƜ ǴʊƸǹǹɌ ˥ƪǴ .
math.pow əƻƏ ǾƷʌƤǹǴǿ ǴʊəʌƷƼ: ȈƜȢ (ʋǻ  Ǿȉ.Ƕƛǿƥ ( 

ƻƷ əƻƏ ƇǘƟƜƥ ǯƵƛƷʌǿƤǹǴƜǼ ǞƦǴ ǻƟʌƜǼƼʊʋ õ ǻɌ ǶƏƜǼ ƛƻ ƼƦǴƛƻƜȢ ʊǴǴƜǸʌǳ õ ǇƜǊƦƵƛ 
ǺƷƛƷ ʊǴƸǸǿǅǼƜɚǸ Ƥǁƛ ƼƦǽƟ .ʊ ƽ ǮƜƪǴ ǻƟʋƼ ƟʌƽƛƸǹʋǳƛ ƻƷ .ʋǷ  ƼƟƻƜɌ ǮƜƪǴʋɋ  ǻɌ ǘƟƜƥ
ʋɋ əƻƏʌƤǹǴǿ ƻƷʋƤǤƜ ǴʊƸǹɌ Ƽǚƥ ƛƻʋǣ :Ƥǁƛ ǺƷƼɌ 

def print_twice(bruce):  

    print(bruce)  

    print(bruce)  



 ǘƟƛǿƥ  ȈȑȌ 

 

ƛʋǷ  ǘƟƜƥʋɋ əƻƏʌƤǹǴǿ ƼƦǴƛƻƜȢ ǻƟ ƛƻʉ  ǄǴƜǸ ǻɌbruce Ǌƶƥ Ƥǁƛʌǈ  ƻƷ .Ƥǁƛ ǺƷƛƷ
ǸƜǴƽ ˤƜƟ ǮƜƪǴʊǻɌ Ǵ ǺƸǸƛǿƵƛƼǤ ǘƟƜƥʊƇƷǿǅ Ȯ ƼǼ) ƼƦǴƛƻƜȢ ƻƛƸǩǴʌƾʉ  ƻƜƟ ǾƷ (ƸǅƜƟ ǻɌ

Ǵ ȠƜȮʊƷǿǅ. 

ƛʋǷ ƻƛƸǩǴ ƼǼ ƜƟ ǘƟƜƥʉ .ƷƼɌ ƸǼƛǿƵ ƻƜɌ ƇƸǅƜƟ ȠƜȮ ǯƟƜǨ ǻɌ 

>>> print_twice('Spam')  

Spam 

Spam 

>>> print_twi ce(17)  

17 
17 
>>> import math  

>>> print_twice(math.pi)  

3.141592653589793 
3.141592653589793 

ǸƛǿǨʌǹʊ ƛƼƟ ǻɌʉ  ͝ ǘƟƛǿƥ ƻƜɌǿƥʉǺƸǅ ƛƼƟ ƇƤǁƛ ǦƷƜǉʉ ǚƟƛǿƥʊ Ƽǚƥ ƼƟƻƜɌ ǻɌʋǣ Ǹ ǺƷƼɌʌƾ 
Ǵ ǦƸǉʊƇƸǹɌ ƦǸ ƻƷʌǻƮ ƥƻƜƠǙ ƼǼ ƽƛʊ əƻƏ ǶƛǿǹǙ ǻƟʌƤǹǴǿ ƛƼƟʉ  ǘƟƜƥprint_twice 

ǴʊǸƛǿƥʌǳ ƟƼƠƟ ǺƼǽʋǳ. 

>>> print_twice('Spam '*4)  

Spam Spam Spam Spam 

Spam Spam Spam Spam 

>>> print_twice(math.cos(math.pi))  

- 1.0  
- 1.0  

əƻƏʌƤǹǴǿ ƛ ƽƛ ǯƠǨʋǻɍǹ ǁƻƼƟ ƇƷǿǅ ǺƸǸƛǿƵƛƼǤ ǘƟƜƥʊ ǴʊƷǿǅ ƜǴ ǮƜƪǴ ƻƷ ˥ƪǴ .¬Spam 

¬ *4 ǹȯǵǼ ǾʌǷ math.cos(math.pi)  Ɯǽǹƥʋɋ ǁƻƛǾ ƻƜƟʊ ǴʊƸǸǿǅ. 

ǹȯǵǼʌǷ ǴʊǸƛǿƥʌƸ ǞƦǴ ƽƛʌƼ  ǶƛǿǹǙ ǻƟʋɋ əƻƏʌƤǹǴǿ ƟƼƠƟ ǺƼǽƟʌƸ: 



Ȉȑȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> michael = 'Eric, the half a bee.'  

>>> print_twice(michael)  

Eric, the half a bee.  

Eric, the half a bee.  

ǲƜǸ ǞƦǴʌƼʉ əƻƏ ǶƛǿǹǙ ǻƟ ƜǴ ǻɌʌƤǹǴǿ )michaelǴ ǘƟƜƥ ǻƟ (ʊƦǁƼǤʌƇǳ Ǽʌȭ  Ǿ ǯƵƷ
ǤƼǊƥʊ ƻƷ ) ƜǴ ƼƦǴƛƻƜȢ ǲƜǸbruceƥƻƜƠǙ ǻƟ .ƷƻƛƸǸ (ʊ ƻƛƸǩǴʉ ǸƛǿƵƛƼǤ ǻɌʊ ǴʊƷǿǅ õ ƻƷ 
ʋƛƜƮǹ michael õ ǳǽǴ ʌǸƤǂ ƼƦǴƛƻƜȢ ƜƟ ǘƟƜƥ ǶǿȮ ƇƸǅƜƟ ǻȮ ǻɌʉ Ƽǚƥ ǶƏ ƜƟ ǻɌʋǣ  ǺƸǅ
õ ƻƷ ʋƛƜƮǹ bruce õ ƻƜɌ ʊǴ ǘƟƜƥ ƻƷ ǺƷƜǁ ƣƻƜƠǙ ǻƟ .ƸǹɌprint_twice  ƛƻ ǻǵǼ ƜǴ

bruce ǴʊǴƜǸʌƇǳ əƻƏ ƼǼ ˤƜƱʌƦǹǴǿʊ Ǵ ǻɌʊƷƛǿƵ ƥǾƜǥƥ Ʒǿǅ ǘƟƜƥ ƷƻƛǾʊ ƛʋƷƜƮ ǵǸʊƇƸǹɌ 
 ƇǘƟƜƥ ǯƵƛƷ ƻƷ ǄǴƜǸ ǻɌ ƛƼȮbruce .ƷǿƟ ƸǼƛǿƵ 

 

ƵƼƟʊ ƻ ǘƟƜƥ ƸǹǸƜǴ ƇǘƟƛǿƥ ƽƛʋǍƜʊƇ ƦǸʌǻƮ ǴƼƟ Ǿ ǺƷƼɌ ƻƷƜǉ ƛƻʊƸǸƛƷƼəƛ ǻƟ ǷǴ .ʋǷ  ƇǘƟƛǿƥ
îƼǵƩƜƟ ǘƟƛǿƥ íʋƜ îƦǸʌǻƮǺƷí ǴʊǿəʋǳǨƜƟ .ʊ ƇǘƟƛǿƥ  ƸǹǸƜǴprint_twiceƻƜɌ Ƈʉ  ǲƜƮǸƛ ƛƻ
ǴʊƇƸǹǼƷ ǰǾʊ ƦǸʌǻƮƛʉ ǵǸƼƟ ƛƻʊƸǹǸƛƷƼəǶƏ ǻƟ . ƜǼîƟ ǘƟƛǿƥʊƦǸʌǻƮí ʋƜ îɿʋƸí ǴʊǿəʋƸǹ. 

ǸƜǴƽʊǻɌ ʋɋ ƦǸ ǘƟƜƥʌǻƮǺƷ Ǵ ƻƜǎƱƛ ƛƻʊǹɌʌƇƸ ƼǩƥʋƜƠ ǵǼʌǻǆ ƦǸ ƜƟ Ƥǁƛ ƻƛƼǨʌǻƮƛʉ 
ǴƼƟ ǻɌʊƸǸƛƷƼə ƻƜɌʉ ǼƷ ǲƜƮǸƛ ƛƻʌƸ ǻƟ ƛƻ ǶƏ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .ʋɋ ǞƦǴʌƼ ǼƷ ǇƜǊƦƵƛʌƸ 
ʋƜ ǆƶƟ ǶƛǿǹǙ ǻƟʊ ƼƠƟ ǺƼǽƟ ǶƏ ƽƛ ƣƻƜƠǙ ƽƛʋƸ: 

x = math.cos(radians)  

golden = (math.sqrt(5) + 1) / 2  

ǸƜǴƽʊǻɌ ʋɋ ǱǴƜǚƥ ƤǰƜƱ ƻƷ ƛƻ ǘƟƜƥʊ Ǵ ƛƼǤʊǸƛǿƵʌƇƸ ƜȢʋǶǿƦ ƦǸʌǻƮʉ  ƛƻ ǺƸǅ ǺƸǸƛƷƼəƼƟ
ƜǵǸʋǄ ǴʊƸǼƷ: 

>>> math.sqrt(5)  

2.23606797749979 

 



 Ɵƛǿƥǘ  ȈȑȎ 

 

ǰǾʊ  ƻƷʋɋ ƼɍǁƛʋƤȣ  ƻƷ Ƽəƛ .Ƥǁƛ ƣǾƜǥƦǴ ǗƜǍǾƛʋɋ ƼɍǁƛʋƤȣ  ƣƜǙ˥Ǒƛ Ɯǵǅ
 ǯƵƛƷ ƻƷ ƛƻ ǘƟƜƥ ǐǁǿƥ ǺƸǅ ǺƸǸƛƷƼəƼƟʋɋ ǞƦǴʌƼ ƵƹʌǺƼ ǹɍǸʌƇƸ Ǽʌȭ Ȯʌƾʉ  ǘƟƜƥ ǶƏ ƽƛ

ɚƦǁƷʌǶƜƥƼ ǵǸʊƷǿǅ Ǵ ƛǿǼ ǻƟ Ǿ ǺƸǅ ƻƷǿȢ ǄƥƜǙ˥Ǒƛ ǲƜǵƥ ǾʊƷǾƻ: 

math.sqrt(5)  

ƻƷ ƼɍǁƛʋƤȣ ƻ ƇˤƜƟʋǻǆʉ  ƷƸǙ ǲǾƷȌ Ǵ ǻƦǤƼəʊƷǿǅ ǰǾʊ ƜƮǸƏ ƽƛʊʋ ƛ ǻɌʋǷ Ǽ ƻƷ ƻƛƸǩǴʌȭ 
ǞƦǴʌƼʉ ƵƹʌǺƼ ǵǸʊƷǿǅ ʋƜ  ʉǾƻƭǾƼƵʊ ǵǸ ȠƜȮʊƇƷƷƼə ƛʋǷ Ǽ ǻƟ ǻƠǁƜƲǴʌȭ ƻƜɌʉ 
ǵǸʊƏʋƸ. 

ǘƟƛǿƥ ƟʊƦǸʌǻƮ ƜǅʋƸ Ȯʌƾʉ  ƛƻ ʉǾƻƜǵǸ ˸ǻƲǥǉʋǄ  ƸǹǼƷʋƜ ƩƜƥʌƣƛƼ ƷʋƼɚʉ  ƸǸǾƻ ƼƟ
ǰǾ ƸǸƻƛƺɚƟ ǻǴƜǸƼƟʊ ǶƏƦǸ ƜǼʌǻƮƛʉ ǵǸƼƟ ƛƻʊƸǹǸƛƷƼəǚǁ Ƽəƛ .ʊ ǹɌʌƸ ƦǸ ǻɌʌǻƮ  ǻƟ ƛƻʋɋ 

ǞƦǴʌƼ ǼƷ ǇƜǊƦƵƛʌƇƸ ƻƛƸǩǴʉ ƻƷ ǻɌʋƤǤƜ ǴʊǹɌʌƸ None ƽ ǮƜƪǴ ǻƟ .ƷǿƟ ƸǼƛǿƵʋƼ 
ǹɌ ƤǨƷʌƸ: 

>>> result = print_twice('Bing')  

Bing 

Bing 

>>> print(result)  

None 

ƻƛƸǩǴ None ǻƦǅƻ ƜƟ ƼƟƛƼƟʉ "NoneǸ "ʌƤǂ Ǿ ƻƛƸǩǴ ǻɍǱƟʋǺɁƛʉƤǁ  ͔ǇƜƵ ǗǿǸ ǻɌ
.ƷƻƛƷ ƛƻ ƷǿƵ 

>>> print(type(None))  

<class 'NoneType'>  

ƛƼƟʉ  ǶƸǸƛƷƼəƽƜƟʋɋ  ƽƛ ƻƛƸǩǴʋɋ  Ǻƻƛƾə ƽƛ ƜǴ ƇǘƟƜƥreturn  ǺƷƜǥƦǁƛ ƷǿƵ ͝ǘƟƜƥ ƻƷ
ǴʊǹɌʌǳǴ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .ʊǸƛǿƥʌǳ ʋɋ ǂƟ ǘƟƜƥʌƻƜ ƛƼƟ ǺƷƜǁʉ  ǲƜǸ ƜƟ ƷƸǙ ǾƷ ǘǵƭ

addtwo ƽ ǯɍǅ ǻƟʋƼ ǿǹƟʋǂʌǳ əƻƏ ǶƛǿǹǙ ǻƟ ƛƻ ƷƸǙ ǾƷ ǻɌʌƤǹǴǿ Ǿ ǻƦǤƼə  ǀȣǁ
ƜǼƼƦǴƛƻƜȢʋǄ ƛƸǩǴ Ǿ ǺƷƽ ǘǵƭ ǳǼ ƜƟ ƛƻźƻ ƛ ƽƛ ǯǉƜƱʋǷ ǴƼƟ ƛƻ ǻǰƷƜǚǴʊƸǸƛƷƼə: 



Ȉȑȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

def addtwo(a, b):  

    added = a + b  

    return added  

 
x = addtwo(3, 5)  

print(x)  

 
# Code: http://www.py4e.com/code3/addtwo.py  

ǸƜǴƽʊǻɌ ƛʋǷ ƼɍǁƛʋƤȣ Ǵ ƛƼƭƛʊƇƷǿǅ Ǻƻƛƾəʉ print  ƷƸǙ8  ǻɌ ƛƼȮ ƷƼɌ ƸǼƛǿƵ ȠƜȮ ƛƻ
 ǘƟƜƥaddtwo əƻƏ ǾƷ ƜƟʌƤǹǴǿ 5  Ǿ3 ǸƛǿƵƛƼǤʊ ƜǼƼƦǴƛƻƜȢ ǘƟƜƥ ǶǾƻƷ ƻƷ .Ƥǁƛ ǺƸǅʉ 

a  Ǿb ƥƼƥ ǻƟʌƞ 3  Ǿ5 ǴʊƸǸǿǅ˸ǘƟƜƥ . Ǵ ǻƠǁƜƲǴ ƛƻ ƷƸǙ ǾƷ ǘǵƭʊƸǹɌ ǞƦǴ ƻƷ ǾʌƼ ǱƲǴʊ 
 ǲƜǸ ƜƟ ƷǿƵadded ƵƹʌǺƼ ǴʊƸǹɌ ƽƛ ƻǿǖǹǴ .îǞƦǴʌƼ ǱƲǴʊí ǞƦǴʌƼʉƤǁ Ʒ ƻƷ ǻɌ ǶǾƻ
Ƽǚƥ ǘƟƜƥʋǣ ǴʊƷǿǅ Ɵ ǾʌǶǾƼ ƻƜƠƦǙƛ ǘƟƜƥ ƽƛʉ Ǻƻƛƾə ƽƛ ǀȣǁ .ƷƻƛƸǸʉ return  ǺƷƜǥƦǁƛ
ǺƷƼɌ ƦǸ ǶƛǿǹǙ ǻƟ ǶƛǿƵƛƼǤ źƸɌ ǻƟ ƛƻ Ɯǵǅ ǻƠǁƜƲǴ ƻƛƸǩǴ ǾʌǻƮʉ Ǵ ƽƜƟ ǘƟƜƥʊƸǸƛƷƼə źƸɌ .

ƥƻƜƠǙ ǶƜǵǼ ǶƛǿƵƼǤʌƤǂ ǿƵƛƼǤ ǶƏ ƻƷ ǘƟƜƥ ǻɌǸƛʊ ƦǸ ǀȣǁ .Ƥǁƛ ǺƸǅʌǻƮʉ  ǺƸǹǸƛƷƼəƼƟ
ǞƦǴ ǻƟ ǺƸǅʌƼ x ƜǽǸ ƻƷ Ǿ ǺƸǅ ǺƷƛƷ ǇƜǊƦƵƛʋƤ Ǵ ȠƜȮʊƷǿǅ. 

 

ƷƼŹƵ ƾǴ ǻȮ ǣǱƦƶǴ ǘƟƛǿƥ ǻƟ ǻǴƜǸƼƟ ǶƷƼɌʋƤƜǼʊʋ ƛ ƻƷ ƍƷƻƛƷʋƜƮǹ ˤƷ ǻƟʋǱʊ  ǃƼǑƜƵ ǻƟ ǻɌ
 ƜǴʋɋ ǘƟƜƥ ǻƟ ƛƻ ǻǴƜǸƼƟǴ ƜǼʊǹɍǅʌƇǳ Ǵ ƻǾƼǴʊǹɌʌǳ: 

¶  ƤƵƜǁʋɋ Ƹƭ ǘƟƜƥʋƸ ǲƜǸ ǶƜɍǴƛ Ɯǵǅ ǻƟƻƛƺəʉ  ʉǾƻǻƦǁƷƛʉ Ǻƻƛƾə ƽƛ ƛƻ ƜǼ
ǴʊƸǼƷƛ ǻƟ .ʋǷ ǻǴƜǸƼƟ ƣƻǿǉʉ Ǵ ɊƻƷ ƼƦǽƟ ƇǺƸǅ ƼƥƜǸƛǿƵ ƜǵǅʊƷǿǅ  Ǿ

ƤƱƛƻǴ ƼƥʊƸǸƛǿƥ ǮƜɍǅƛƛƷƽʊʋ .Ʒǿǅ 

¶ ǺƽƛƸǸƛ ƇǘƟƛǿƥʉ ǻǴƜǸƼƟʉ Ǵ ƼƦɍȮǿɌ ƛƻ ƜǴʊƸǹǹɌǸ ǲƸǙ .ʌƽƜ  ƻƛƼɍƥ ǻƟʋɋ 
Ƽǁʉ ǴƜǸ ƤƲƥ ǻɌ Ǻƻƛƾəʊ Ƽǚƥ ǻǴƜǸƼƟ ƻƷ ǘƟƜƥ ǶƛǿǹǙ ǻƟʋǣ ǺƷƼɌƛʋƇǳ  ƜǴ ǻƟ
ƛʋǷ ɍǴƛǴ ƛƻ ǶƜʊƸǼƷ ǻǴƜǸƼƟ ǻɌƜǼʉ ƛƻƜɌ ǶƷƛƷ ƤǁƷ ƽƛ ǶǾƸƟ ƛƻ ƷǿƵʊʋ 



 ǘƟƛǿƥ  ȈȑȐ 

 

ǹɌ ƼƦɍȮǿɌʌǳƏ ƻƷ .ʋǺƸǹ Ǹʌƾ ƻƛƾə ǻǱǂǱǁ ǻɌ ƸǅƜƟ ǲƽˤ ƼəƛǺƜǼ ƻƜɍƦǁƷ ƛƻʉ 
ǹɌʌƇǳ ǤƜɌ ǐǩǤʌƤǂ Ǟƥ ƛƻ ǘƟƜƥ ǶƜǵǼ ǻɌʌʌƼ ǼƷʌǳ ƦǸ ǾʌǻƮʉ ƛʋǷ ǞƥʌʌƼ  ƻƷ ƛƻ

ƠƟ ǻǴƜǸƼƟ ƼǁƜƥƼǁʌǹʌǳ. 

¶ ǂǩƥʌǳ ʋɋ ǻǴƜǸƼƟʉ ǵǅ ǻƟ ǘƟƛǿƥ ǻƟ ɗƻƾƟǮƜɍǅƛ ǶƜɍǴƛ ƜƛƷƽʊʋ ƤǵǂǨƜǼʉ 
Ǵ ƸƱƛǾ ǶƏ ƻƷ ƛƻ ǣǱƦƶǴʊƸǼƷǴ ǀȣǁ .ʊǸƛǿƥʌƸ ƛʋǷ ƤǵǂǨ ǳǼ Ƽǁ ƛƻ ƜǼ

ǹɌʌƸ ƜǽǸ ƻƷ ǾʋƤ ǻǸƸƟ ǯɌʉ ƽƜǂƟ ƛƻ ǻǴƜǸƼƟʋƸ. 

¶ ǚƟƛǿƥʊ ƱƛƼǑ ƝǿƵ ǻɌʊ ǺƸǅǴ ƇƸǸƛʊƸǹǸƛǿƥ ǻǴƜǸƼƟ ǐǁǿƥƜǼʉ ƽʋƷƜʉ  ƷƻǿǴ
ɚƟ ƻƛƼǨ ǺƷƜǥƦǁƛʌƸǸƼǸƜǴƽ .ʊǻɌ ʋɋ ƦǅǿǸ ƛƻ ǘƟƜƥʌƸ Ɯɍǅƛ ǾǮƛƷƽʊʋ ƷƼɌʋƇƸ 

ǴʊǸƛǿƥʌƸ Ƶ ƜƟʌǮƜ Ɯǁ ƻƷ ǶƏ ƽƛ ƤƱƛƻʋƼ ǻǴƜǸƼƟƜǼʉ Ǹ ƷǿƵʌƾ ǹɌ ǺƷƜǥƦǁƛʌƸ. 

ƻƷ ǻǴƛƷƛʉ ƛʋǷ ƛƼƟ ǘƟƛǿƥ ƽƛ ƞǱǝƛ ƜǴ ƇƝƜƦɌʉ Ǎǿƥʌư ʋɋ Ǵ ǺƷƜǥƦǁƛ ǲǿǽǥǴʊǹɌʌǳǆƶƟ .ʊ 
ƠƠƥ ƇǘƟƛǿƥ ƽƛ ǺƷƜǥƦǁƛ Ǿ ƤƵƜǁ ƣƻƜǽǴ ƽƛʌǷ ʋɋ ƛʋǺƸ ʋƜ  Ɯǵǅ ˥ƪǴ .Ƥǁƛ ǶƏ ǐǁǿƥ ǲǿǽǥǴ

ʋɋ ƛʋǺƸ ƻƛƷʋƸ :îȢʌƛƸ ƼƦɍȮǿɌ ƷƼɌʋǷ  ƽƛ ƻƛƸǩǴʋɋ ǰʌƤǂí .ƛ ƻƷʋƜƮǹ ƥƻƜǽǴ ǻƟ ƜǴʊ ƛƼƟʉ 
 ƤƵƜǁʋɋ  ǘƟƜƥõ ǻɌ ʋƛǷ ƛʋǺƸ Ȣ ǯǵǙ ƻƷ ƛƻʌǺƷƜ  ƸǹɌõ ʌƦƱƛƫƜ ƻƛƷʋǳ Ɯǵǅ ǻƟ ǻǴƛƷƛ ƻƷ .

ǹȮ ǻƟ ǏǿƟƼǴ ƸɌʌǷ ǚƟƜƥʊ  ƛƻõ ǻɌ ƜǴ min ǴʊǸƛǿƵʌǄǵ õ ǶƜǆǸ ʌǼƛǿƵǳ ƛ .ƷƛƷʋǷ  ǘƟƜƥ
ǰʌƦǂʊ ƷƜǩǴ ƽƛʋƼ əƻƏ ǶƛǿǹǙ ǻƟ ƛƻʌƤǹǴǿ ƼƦɍȮǿɌ Ǿ ǻƦǤƼəʋǷ ǰ ǶƏ ƻƛƸǩǴʌƤǂ  ƛƻ
ǴƼƟʊƸǸƛƷƼə. 

 

Ƽəƛ  ƽƛʋɋ ǻǴƜǸƼƟʉ ǾʋƛƼʋǄ ƛƼƟ ǷƦǴʉ Ƽɍǁƛ ǷƦǅǿǸʋƤȣƜǼʉ Ǵ ǺƷƜǥƦǁƛ ƷǿƵʊǹɌʌƇƸ 
ȣǁƛ ƽƛ ǺƷƜǥƦǁƛ ǯɍǆǴ ǻƟ ˤƜǵƦƱƛʌǀ ʋƜ Tab ǼƛǿƵƼƟʌƸ ǻǴƜǸƼƟ ƼƪɌƛ .ƷƻǿƵƦǨǾ ƜǼʊ  ƻƷ

Ƽɍǁƛ ǷƦǅǿǸ ǮƜƱʋƤȣ ƜȢʋǶǿƦƛʋƇƸ ƛʋǷ  ǗǿǍǿǴƶǆƥ ƛƻʌǈ ǴʊƸǹǼƷ Ɯƭ Ǿʉ Tab  ƜƟ ƛƻ
Ǵ ǋǿǙ ǻǱǉƜǤʊƸǹǹɌ ǰǾʊ ǎǚƟʊ ƵʌƼƛƼƟ .ʉ ǵǼʌǷ  ƻƜɌ ǻƟ ƤǁƷ ǶƜƥƷǿƵ ǻɌ Ƥǁƛ ƼƦǽƟ

ǿǅʋƸ Ɯƭ ǻƟ Ǿʉ Tab ǹɌ ǺƷƜǥƦǁƛ ǻǱǉƜǤ ƽƛʌƸ. 
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ȣǁƛʌǀ  ǾTab Ǹ ǺƸǼƜǆǴ ǯƟƜǨ ˤǿǵǚǴʌƸǹƦǂ ǵǼ ǾʌǷ ǮƜɍǅƛ ǗǿǍǿǴƛƷƽʊʋ  ƝƜƟ ƻƷ
ƛʋǷ Ǵ Ƥƶǁ ƛƻ ǯɍǆǴʊƸǹɌǾ ƽƛ Ƥǁƛ ƼƦǽƟ .ʋƛƼʋƼɚǆʉ ǹɌ ǺƷƜǥƦǁƛʌƸ ǕǾ ǻɌʌǻǥʉ  ǿƥ

ɚƦǤƻʊ ǺƻƛƾəǴ ǺƸǽǙƼƟ ǃƷǿƵ ƛƻ ƜǼʊəʌƷƼ. 

ǮƜɍǅƛƛƷƽʊʋ õ ǻƟǇǿǊƵ ʊǸƜǴƽǻɌ ǼƜƠƦǅƛ ƤǵǂǨʊ Ǵ ƛƼƭƛ ƛƻ ǻǴƜǸƼƟ ƽƛʊǹɌʌƸ õ 
ǶƜǴƽ ʋƽƷƜʉ ǿǅ ǷƚǵǒǴ .ƤǤƼə ƸǼƛǿƵ Ɯǵǅ ƽƛ ƛƻʋƸ ƸɌ Ư˥ǉƛ ǮƜƱ ƻƷ ǻɌʉ ƸʌƦǂǼ  ǻɌ
ƛƼƭƛʋǄ ǴʊǹɌʌƸǸ ǷƚǵǒǴ Ƽəƛ .ʌƦǂʌƸ ɍǅƛ ǻɌǴ Ƥǁƛ ƸɌ źƤǵǂǨ ǲƛƸɌ ƽƛ ǮƜʊǸƛǿƥʌƸ Ȯʌƾʉ 
 ǯƪǴprint("hello") Ǩ ǶƏ ƻƷ ƛƻƤǵǂ ǼƷ ƻƛƼǨ ƸɌʌƸ ǿǅ ǷƚǵǒǴ ƜƥʋƸ Ɯƭʉ ƦǁƻƷʊ  ƛƻ
ǾʋƛƼʋǄ ǴʊǹɌʌƸ Ƽəƛ .hello Ʊ ƻƷ ƛƻʌǷ ǵǸ ƛƼƭƛʊƟʌǹʌƇƸ Ɯƭ ǀȢʉ ǒǱǝʊ ǮƜɍǅƛ ƛƻƛƷƽʊʋ 
ǴʊǹɌʌƸ. 

 

Algorithm 
ǕƟ ȱȈeȅŹĊ ȬȴȭȚǔ DȅǱĊ ȱǶȈL ȨǾDĊ "ȨǭǯȉȬ OD 

Argument 
NDȃȤȬĊ  ȱǱ ȱƠǕƟ Ȭ aǯȈND șǱǯǵǔLȴȋD "ǕȮ  șǱǯǵ NL ȅȗǯȰǶȬ ȅǶȬDNǯŹ ȱǱ NDȃȤȬ

Ź RǯȏǶȁDǖDȃ ȬǔȃȰƠ" 

Body 
ȱȪȉȪȈ dNDȆƣǯȲĊ  NL LȴǻȴȬǕƟ "șǱǯǵ 

Composition 
dLǯȡǶȈD  ODǕƟ ȌȂǱ cDȴȰȚ ȱǱ GNǯǲȚǔ  ODǕƟ íNȆǱ GNǯǲȚ+ȅǵ Ǖǯ ǕƟ  ȱǱ dNDȆƣ

ȌȂǱ cDȴȰȚǔ  ODǕƟ dNDȆƣĊ íNȆǱ"ȅǵ 

Deterministic 
țȕȣǔ LeNe ȅǱDȅǱ NL ȱȬǯȯȅǱ ȅȲ ȀȈǯŹ cLȴǱĊ Ǖcǯȉơ" 



 ǘƟƛǿƥ  ȈȈȈ 

 

Dot Notation 
ȮǶȬ Ǖǯ ȈǖȉơǶȰǔ  c? ȓȈȴǵ ȱƠǕƟ  OD DN șǱǯǵǕƟ L aeÖǯȬǕȅƤ ȯDȴȁDȅȠǔ 
ȬǔȰƠǖȫD ȱǱ "ǕȮ e? DN aeÖǯȬ bǯȯ DȃǶǱD ȱƠ GNȴȎ bǯȯ +ȱȕȤȯ OD ȃțǱ ȇźȈ e dLN

Ȭ DN c? NL LȴǻȴȬ șǱǯǵǔNe?Ǖȫ" 

Flow of Execution 
ǵȅǵǖǲǔ dNDȆƣ c? NL ȱƠȅǻ NL ǯȲǕcǯ dDNODȃȯDĊ Ȭ DȅǻD +ȱȬǯȯȅǱǔȃȯȴȋ" 

Fruitful Function 
țǱǯǵǔ  ȱƠǕƟ ȬȅǱ DN NDȃȤȬǔȃȯDLȅƣ" 

Function 
ȱȪȉȪȈDĊ ƣ ODdNDȆ mcDȴȰȚ Ǵǿǵ ǯȲǕƟ ȪȭȚ ȱƠ bǯȯǖGǯ ȱǱNȴȂǱLNLĊ  bǯǼȯD DN
ȬǔȃȲL "ǕƟ ƣN? ȱƠ ǴȈD ȮơȭȬ șǱǯǵǖǴȰȬȴ ƤǱǖLȅ Ǖǯ ƤȯǖLȅȰƕȭȲ "ǖȮ  ȮơȭȬ

Ƕȯ ǴȈDǖȱǼDĊ  ȃȯDLȅƣȅǱ DNǕǯ "ȃȯDLȅƤȯȅǱ 

Function Call 
dNDȆƣDĊ  ȱƠǕƟ Ȭ DȅǻD DN șǱǯǵǔȃȰƠD "ǕȮ ȩ e șǱǯǵ bǯȯ ȨȬǯȋ dNDȆƣǖǴȉ 
ƣN?ǖǴȰȬȴǯȲĊ ȩǯȭǶǾDǔ NL șǱǯǵ ȱƠǕǴȠǯ ȬǔȃȰƠ ȬǔLȴȋ" 

Function Definition 
dNDȆƣDĊ  ȱƠǕƟ ȃǻ șǱǯǵǕȃ dNDȆƣ e ȅǶȬDNǯŹ +bǯȯ RǯȏǶȁD ǯǱ DNǯȲǔǕ  NDȅȣ ȱƠ

Ȭ +ȃȯȴȋ DȅǻD ǴȈDǔLOǯȈ" 

Function Object 
NDȃȤȬĊ  ȓȈȴǵ ȱƠǕƟ Ȭ ȱǶȁǯȈ șǱǯǵǔLȴȋbǯȯ "  +șǱǯǵǕƟ ȞǶȬǖȅ  ȱǱ ȱƠ ǴȈD
ǕƟ "LNDL dNǯȋD ǴơǼǱ? ȮȌơȯǯȠ 

Header 
ȩeDǖȮ ȅțǵ NL ȓȁǕȟ ǕƟ "șǱǯǵ 
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Import Statement 
dNDȆƣDĊ ǯȠ ȱƠǕȨ Ȭ DN aeÖǯȬǔȃȯDȴȁ  eǕƟ Ȭ ǴơǼǱ? aeÖǯȬǔLOǯȈ" 

Module Object 
NDȃȤȬĊ dNDȆƣ ȓȈȴǵ ȱƠĊ import ȱǶȁǯȈ ȬǔLȴȋD "ǕȮ ȈȅǶȈL NDȃȤȬǔ  DN
dLDL ȱǱǯȲȃƠ e ǯȲĊ ȅțǵǕȟ  NL dȃȋǕƟ Ȭ NeȃȤȬ aeÖǯȬǔLOǯȈ" 

Parameter 
Ȭǯȯǔ  ȨȁDL NL ȱƠǕƟ Ȭ dLǯȡǶȈD șǱǯǵǔLȴȋ NDȃȤȬ ȱǱ eĊ ȅȔ OD ȱƠǕȢ 
ƣN?ǖǴȰȬȴ "LNDL dNǯȋD dȃȋ dLDL șǱǯǵ ȱǱ 

Pseudorandom 
ȱȪȉȪȈDĊ ȱǱ ȱƠ LDȃȚD OD ȠLǯȏǵ ȅȘȯǔ Ȭǔ?ǕȃȰ ȩeǔ țȕȣ ȨȬDȴȚ ȓȈȴǵǔ  NL

dȃȋ ȱǶȁǯȈ ȱȬǯȯȅǱ"ȃȯD 

Return Value 
ǶȯǖȱǼĊ ǕƟ ȯDȴȁDȅȠ ȅƣD "șǱǯǵǔ ǕƟ  cDȴȰȚ ȱǱ șǱǯǵǕƟ  dȃȋ dLǯȡǶȈD GNǯǲȚ

NDȃȤȬ +ȃȋǯǱĊ "LȴǱ ȃȲDȴȁ GNǯǲȚ NDȃȤȬ +șǱǯǵ ȓȈȴǵ dȃȋ dȃȯDLȅƣOǯǱ 

Void Fun ction 
țǱǯǵǔ NDȃȤȬ ȱƠĊ ȭȯȅǱ DNǔȃȯDLȅƣ" 

 

def 



 ǘƟƛǿƥ  ȈȈȊ 

 

 

 

def fred():  

print("Zap")  

 
def jane():  

print("ABC")  

 
jane()  

fred()  

jane()  

Zap ABC jane fred jane 

Zap ABC Zap 

ABC Zap jane 

ABC Zap ABC 

Zap Zap Zap 

computepayhoursrate

 

Enter Hours: 45  

Enter Rate: 10  

Pay: 475.0  



ȈȈȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

computegrade

AB 

 

 

 

 

Score Grade 

> 0.9 A  

> 0.8 B  

> 0.7 C  

> 0.6 D  

<= 0.6 F  

Program Execution:  

Enter score: 0.95  

A 

Enter score: perfect  

Bad score 

Enter score: 10.0  

Bad score 

Enter score: 0.75  

C 

Enter score: 0.5  

F 



 

NDȅơǵ 

 

ʋɋ ǿɚǰƛʉ ƛƻʋƬ Ǻƻƛƾə ƻƷƜǼʉ ǅƻƜǵəʊƇ ƸȢƏ ƻǿƦǁƷʋƤǶƷƼɌ ʋɋ ǞƦǴʌƼ ƥƻǿǉ ǻƟ ƌƤǁƛʊ 
Ƹƭ ƻƛƸǩǴ ǻɌʋƸ ʋɋ ǞƦǴʌƇƼ ƸǩǴ ǻƟǱƠǨ ƻƛʊ .ƷǿƟ ƸǼƛǿƵ ǻƦǂƟƛǾ ǶƏ 

x = x + 1  

Ǻƻƛƾəʉ ƛ ǻƟ ˤƜƟʋǷ ǹǚǴʊƤǁ ǱǚǤ ƻƛƸǩǴ ǻɌʊ ǞƦǴʌƼ x ɚƟ ƛƻʌƇƼ  ƷƸǙȈ  ǷɌ ǻǤƜǍƛ ǶƏ ǻƟ ƛƻ
ƜǽǸ ƻƷ ǾʋƤ  ƻƛƸǩǴx Ƹƭ ƻƛƸǩǴ ƜƟ ƛƻʋƸ  ǻɌx + 1 Ɯƭ ƇƸǅƜƟʋƾɚʋǷ .ǷɌ 

Ƽəƛ ǚǁʊ ǹɌʌƸ  ǻɌʋɋ ǞƦǴʌƼʉ ƭƻƜƵ ƷǿƭǾ ǻɌʊ ǻƟ ƛƻ ƷƻƛƸǸǹɌ ƽǾƻʌƇƸ ƜǒƵʊʋ ƻƷʋƤǤƜ 
ǼƛǿƵʌƸ ǰǾ .ƷƼɌʊ ǰƷ ƍƜǒƵ ƛƼȮʌǄǱ ƛʋǷ ƜȢ ǻɌ ƤǁƛʋǶǿƦ  ƛƻ ǻǰƷƜǚǴ Ƥǁƛƻ ƤǵǂǨ ƛƸƦƟƛ
ǁƻƼƟʊ Ǵ ƝƜǂƱ ǾʊƌƸǹɌ Ƹƭ ƻƛƸǩǴ ǀȣǁʋƸ Ǵ ƤƠǂǸ ǻǰƷƜǚǴ ȡȮ ƤǵǂǨ ǻƟ ƛƻʊƸǼƷ .
ƦǨǾʊ x ƛƼƟʉ Ǵ ƻƷƜǉ ƜǒƵ ƇƸǅƜƠǸ ƻƜɌ ƻƷ ǻƠǁƜƲǴʊƸǹɌ: 

>>> x = x + 1  

NameError: name 'x' is not defined  

ǯƠǨ ƽƛ ƛʋǻɍǹ ǸƛǿƦƟʌƸ ʋɋ ǞƦǴʌƼ ǻƟ ƛƻǹɌ ƽǾƻʌƇƸ ƜƟʋƦǂʊ Ƽǚƥ ƛƻ ǶƏ ǻɌʋǣ ǅƜƟ ǺƷƼɌʌƸ .ʋƜ 
ǊǊƶƥ ƣƻƜƠǙ ǻƟʊƇƼƥ ʋɋ ǰǾƛ ƻƛƸǩǴʌǻ Ǻƻƛƾə ƻƷ ˥ƪǴ .ƸǅƜƟ ǺƸǅ ǺƷƛƷ ǇƜǊƦƵƛ ǶƏ ǻƟƜǼʉ 

ƽʋƇƼ  ƛƸƦƟƛx Ƽǚƥ ƛƻʋǣ ǺƷƼɌƛʋǳ  ƻƛƸǩǴ Ǿȑ ǺƷƛƷ ǇƜǊƦƵƛ ǶƏ ǻƟ ƛƻƛʋǳ: 



ȈȈȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> x = 0  

>>> x = x + 1  

ǻƟƽǾƻ ǸƜǁƻʊ ʋɋ ǞƦǴʌƼ  ƷƸǙ ǶƷƼɌ ǻǤƜǍƛ ƜƟʋƇɋ îǄǸǾƾǤƛ íʋƜ îǻǱȢ ǶƷǾƾǤƛƛʉí  ǺƸǸƛǿƵ
ǴʊƷǿǅ ƷƸǙ ƻƛƸǩǴ Ƽəƛ .ʋɋ ǞƦǴ ƽƛ ƛƻʌƼ ǹɌ ǳɌʌƸ  ǶƏ ǻƟîǮǾƾǸ íʋƜ îǻǱȢ ǷƦǁƜɌƛʉí 
Ǵʊǿəʌʋǳ. 

while 

ȣǴƜɌʌƜǼƼƥǿ ƛƼƟ ƞǱǝƛʉ ƜǼƻƜɌ ƻƜɌƷǿƵ ͝ǲƜƮǸƛʉ ƻƛƼɍƥʉ Ǵ ǺƷƜǥƦǁƛʊƸǸǿǅ źƻƛƼɍƥ . ƜǕǾʋǣ 
ǻƟƜǆǴƇ ƻƜɌ ƇǶƷƼɌ ƜǒƵ ǶǾƸƟʉƤǁ ƟǿƵ ǻƟ ǶƜǂǸƛ ǻɌʊ ǵǸƼƟ ǄǂȢ ƽƛʊƏʋƇƸ ǰǾʊ ȣǴƜɌʌƼƥǿ 
ǴƼƟ ƇƛƼȮʊƏʋƸ Ƶ ǾʌǱʊ ǴƼƟ ǳǼ ƝǿƵʊƏʋƸǻǵǼ ƻƷ ƻƛƼɍƥ !ƻƜɌʉ ǂƟʌƻƜ ƛƻʋƬ ǵǼ ǻƟ ƇƤǁƛʌǷ 
ƜȢ ƼǑƜƵʋǶǿƦ ƸǹȮ ǻƟʋǷ ǾʋəɁʊ ƛƼƟ ƇǣǱƦƶǴʉ .Ƥǁƛ ǺƸǅ ƾǽƮǴ ǶƏ ƻƷ Ƥǰǿǽǁ 

ʋɋ  Ǻƻƛƾə ƽƛ ǺƷƜǥƦǁƛ ƇƻƛƼɍƥ ƽƛ ǻǸǿǵǸwhil e ƽ ǮƜƪǴ ǻƟ .ƤǁƛʋƼ ǹɌ ǺƜɚǸʌƌƸ ʋɋ 
ǻǴƜǸƼƟʉ ǺƷƜǁƛʉ Ǵ Ƽǥǉ ǻƟ Ɯƥ ƬǹȢ ƷƸǙ ƽƛ ǻɌʊƷƻƜǵǅ  ƣƻƜƠǙ ǀȣǁ ǾBlastoff !  ƛƻ
Ǵ ȠƜȮʊƸǹɌ: 

n = 5  

while n > 0:  

    print(n)  

    n = n -  1 

print('Blastoff!')  

Ǻƻƛƾəʉ while ǱɚǸƛ ǻɌ ǻǸǿɚǸƜǵǼ ƛƻʌǂʊ ǴʊǸƛǿƵʌƸ ƜǹǚǴ ǻƟ)ʉ îǸƜǴƽ Ɯƥʊ ǻɌ (íǴʊǸƛǿƥʌƸ 
ǹɌ ǺƷƜǥƦǁƛʌƸǴ ˤƜƟ ǮƜƪǴ .ʊǿəʋƸǸƜǴƽ Ɯƥ :ʊǻɌ n  ƽƛȑ  ƻƛƸǩǴ ƇƤǁƛ ƼƦəƻƾƟn  Ǿ ȠƜȮ ƛƻ
 ƷƸǙ ǀȣǁʋɋ ǸƜǴƽ .ǷɌ ƼǂɌ ǶƏ ƽƛ ƛƻʊǻɌ  ǻƟȑ ǁƻʌƸʉƇ ǻǩǱƱ ƽƛʉ while  ǿǅ ƫƻƜƵ
ǻǵǱɌ Ǿʉ Blastoff ! .ǷɌ ȠƜȮ ƛƻ 

ˤƜƱ ǼƛǿƶƟ Ƽəƛʌǳ ƼƭʋǶƜ ƛƼƭƛʉ  Ǻƻƛƾəwhile ǵǁƻ ƣƻǿǉ ǻƟ ƛƻʊƥƼ ƟʌǶƜ ǹɌʌƇǳ  ǻǁ
ǻǱƱƼǴʉ Ǳǉƛʊ Ȣ ƻƷʌǄ ƻƛƷ Ǿƻʋǳ: 



 ƻƛƼɍƥ  ȈȈȎ 

 

I. ǻƠǁƜƲǴʉ ƛƼƟ ǏƼǅʉ ƻƷʋƤǤƜ True ʋƜ FalseǺƷƜǁ ƣƻƜƠǙ ǻƟ . ƇƼƥ
Ǻƻƛƾəʉ while ǁƻƛǾ ƛƻ ǏƼǅʊ Ǵ Ǿ ǺƷƼɌʊƟʌǹʌƸ ƦǸ ǻɌʌǻƮʉ  ǶƏ
îƲǉʌưí ʋƜ îǐǱǝ í.Ƥǁƛ 

II. Ƽəƛ ǻƠǁƜƲǴʉ  ˤƜƟFalse ʋƜ îǐǱǝ íǺƻƛƾə ƽƛ ƇƷǿƟʉ while  ƫƻƜƵ
ƛƼƭƛ ǻƟ Ǿ ǺƸǅʉ Ǻƻƛƾəʉ ǻǸƸƟ ƽƛ ƸǚƟʉ Ǵ ǶƏʊƷƽƛƷƼȢ. 

III. Ƽəƛ ǻƠǁƜƲǴʉ ǰǾƛʌǻ True ʋƜ îƲǉʌưí ǻǸƸƟ ƇƷǿƟʉ while  ƛƼƭƛ
ǴʊƷǿǅ ǻƠǁƜƲǴ ǛƛƼǁ ǻƟ ǻƠƥƼǴ ǾƷ Ǿʉ Ǻƻƛƾə ǏƼǅʉ while  ǻǱƱƼǴ)

Ǵ (ǮǾƛʊƷǾƻ. 

ƜǴ ƛ ǻƟʋǷ ƼƭʋǶƜ  ƇƛƼƭƛloop ʋƜ Ǵ ǻǩǱƱʊǿəʌʋǳǰǾ .ʊ ǻǱƱƼǴ ƻƷ ǶǿȮ ƍǻǩǱƱ ƛƼȮʉ  Ƈǲǿǁ
ƼƭʋǶƜ ƛƼƭƛ ǻǱƱƼǴ ǻƟ ƽƜƟ Ǿ ǺƷƽ ƻǾƷʉ Ǵ ƽƜƟ ǮǾƛʊƷƷƼəǻǸƸƟ ǻɌ ƻƜƟ ƼǼ ǻƟ .ʉ ƛʋǷ  ƛƻ ǻǩǱƱ

Ǵ ƛƼƭƛʊǹɌʌǳ ʋɋ îƻƛƼɍƥ íǴʊǿəʌʋǳ .ƻƷ ˤƜƟ ǮƜƪǴ ǻǩǱƱƛʉ ƦǅƛƷʌǳ  ƻƛƼɍƥ ƬǹȢ ǶƏ ƻƷ ǻɌ
ƜƮǸƛǲ ǺƷƜǁ ƣƻƜƠǙ ǻƟ .ƸǅǻǩǱƱ Ƽƥʉ .Ƹǅ ƛƼƭƛ ƻƜƟ ƬǹȢ ƜǴ 

ǻǸƸƟʉ ƜƟ ǻǩǱƱʋƦǂʊ  ƻƛƸǩǴ ǻɌʋɋ ʋƜ ǞƦǴ ƸǹȮʌƼ ƛƻ ǞƥʌʌƼ ƛ ǻƟ ƌƸǼƷʋǷ  ƻƷ ǻɌ ƼǑƜƵ
ƜǽǸʋƤ ƦǸʌǻƮʉ ǻǱƱƼǴ) ǏƼǅʉ  (ǮǾƛîǐǱǝ íǻǸƸƟ ƽƛ ƸǸƛǿƦƟ ǻǴƜǸƼƟ Ǿ ƇƷǿǅʉ  ƫƻƜƵ ǻǩǱƱ

ƜȢ ǻǩǱƱ ǻƟ Ǿ ǺƸǅʋǶƜ ǞƦǴ ǻƟ ƜǴ .ƸǆƶƟʌƼʉ ƛƼƭƛ ƻƜƟ ƼǼ ƜƟ ǻɌʉ Ǟƥ ƇǻǩǱƱʌʌƼ ǴʊƇƸǹɌ  Ǿ
Ƽƭ ǮƼƦǹɌʋǶƜ Ʒ ƛƻ ǻǩǱƱƻ  ƇƷƻƛƷ ƤǁƷîǞƦǴʌƼ ƻƛƼɍƥ íǴʊǿəʌʋǳ Ƽəƛ .îǞƦǴʌƼ ƻƛƼɍƥí  ƻƜɌ ƻƷ
ƛ ƇƸǅƜƠǸʋǷ ƛƼƟ ǻǩǱƱʉ ǵǼʌǻǆ ƦǸ Ǿ Ƹǅ ƸǼƛǿƵ ƻƛƼɍƥʌǻƮʉ  ǶƏʋɋ îƟ ǻǩǱƱʊƜǽǸʋƤí 
.ƷǿƟ ƸǼƛǿƵ 

 

ƛƼƟʉ ʋɋ ǻǴƜǸƼƟǿǸʋƇǀ  ǯǵǚǰƛƻǿƦǁƷʋɋ ǲƼəƼǁ ǳǼ ǿȣǴƜǅ ƻǿƦǁƷ ƍƛƼȮ .Ƥǁƛ ǺƸǹǹɌ
Ǵ ǿȣǴƜǅ ǯǵǚǰƛʊǿəʋƸ :ȈǸƾƟ ǶƜƥƼǁ ǻƟ ƛƻ ǿȣǴƜǅ (ʌƇƸ ȉǆɍƟ ƝƏ (ʌƇƸ Ȋƥ (ǹɌ ƻƛƼɍʌƸ .

ǰǾʊ ƼƩƛʉ ƽƛ ǞƦǴʌźƼ Ǹ ƻƜɌ ƻƷ ƻƛƼɍƥʌƤǂ ƜƟ ƸǸƛƸƟ ǈƶǅ ǻɌʋƦǂʊ ƛ ƻƜƟ ƸǹȮʋǷ  ƛƻ ǯǵǙ
.ƸǹɌ ƻƛƼɍƥ 



ȈȈȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ Ǵ ƜǴ ƇƿǿɍǚǴ ǃƻƜǵǅ ƤǰƜƱʊǸƛƷʌǳ  ǻɌn ʋɋ ǼƜǹƦǴ ƷƸǙʊ ƦǸ ƻƷ ƇƤǁƛʌǻƮ  ƜƟ
ƜǽǸ ƻƷ ƇǶƏ ƽƛ ƻƛƸǩǴ ǶƸǅ ǳɌʋƤ ǁƻ Ƽǥǉ ǻƟʌǺƸ ƜȢ ǻƟ ǻǩǱƱ ǾʋǶƜ ǴʊƸǁƻƤǰƜƱ ƻƷ .ƜǼʊʋ 

ǞƦǴ ǻɌʌƼ ƥǸ ƻƜɌ ƻƷ ƻƛƼɍʌƇƤǂ  ƇǻǩǱƱʋɋ ǻǩǱƱʉ ƟʊƜǽǸʋƤ ǻǩǱƱ ǻƦƠǰƛ .ƷǿƟ ƸǼƛǿƵʉ 
ƟʊƜǽǸʋƤ ǴʊƸǸƛǿƥ ǞƦǴ ƷǿƭǾ ƜƟʌƼ Ǹ ƻƛƼɍƥʌƾ Ɵ ǦƜǥƥƛʌƸƦǥǹɌ ǋƼǤ ̷˥ƪǴ .ʌƸ  ǮƜƪǴ ƻƷ ǻɌ
ȢʌǆʌǷ Ɯƭ ǻƟ ǺƜƠƦǅƛ ǻƟʉ  ƻƛƸǩǴ ǶƷƼɌ ǳɌnƇ ǹɌ ǻǤƜǍƛ ǶƏ ǻƟʌƸƛ ƻƷ .ʋǷ ƻƜǹǁʋǿ n ǼʌȭƤǨǾ 

ǁƻ ƸǼƛǿƶǸ Ƽǥǉ ƷƸǙ ǻƟʌƸ Ʊ ǾƛƼƟ ǻǩǱʉ ǵǼʌǻǆ ǸƜǴƽ Ɯƥ ǾʊǻɌ ȣǴƜɌʌƼƥǿ ǤƼǕʌǄƦ  ƇƷƻƛƷ ƛƻ
.Ƹǅ ƸǼƛǿƵ ƻƛƼɍƥ 

break 

ǼƜəʊ ǸƜǴƽ ƜƥʊǻɌ ǻǸƸƟ ǐǁƛǾƛ ǻƟʉ ǁƼǸ ǻǩǱƱʌƇƸ ǵǸʊǸƛƷʌƸ ƜƟ ǻɌʋƸ ƛʋǷ ǹɌ ǲƜǵƥ ƛƻ ǻǩǱƱʌƸ 
ʋƜ ƛ ƻƷ .ǻǸʋǷ Ǵ ǶƜǴƽʊǸƛǿƥʌƸ  ǻɌʋɋ ǻǩǱƱʉ ƟʊƜǽǸʋƤ ǿǹƟ ƸǵǙ ƽƛ ƛƻʋǂʌƸ  ǀȣǁ Ǿ ƜƟ

 Ǻƻƛƾə ƽƛ ǺƷƜǥƦǁƛbreak Ɵ ǻǩǱƱ ƽƛʌǶǾƼ ƼȣƟʋƸ. 

ǻǩǱƱʉ ƽʋƇƼ ʋɋ ǻǩǱƱʉ ƟʊƜǽǸʋƤ ǿǱƭ ƻƷ ǻɌ ƛƼȮ Ƥǁƛʉ Ǻƻƛƾəʉ while  ƣƻƜƠǙ
ǩǒǹǴʊ ƟʊǞƥʌʌƼ True ƛ Ǿ ǺƸǅ ǻƦǅǿǸʋǷ ǵǼ ǏƼǅʌǻǆ îƲǉʌưí :Ƥǁƛ 

n = 10  

while True:  

    print(n, end=' ')  

    n = n -  1 

print('Done!')  

Ƽəƛ ˤƜƟ ƸɌǹɌ ƛƼƭƛ ƛƻ ʌƇƸ ǼƛǿƵʌƸ ǵǽǤʌƸ ǻǩǱƱ ǻɌʉ ƟʊƜǽǸʋƤ ǸƜǴƽ ƜƥʊǻɌ  ǣǨǿƦǴ ƛƻ ǻǴƜǸƼƟ
ǹɍǸʌƇƸ ƜƟ .Ƹǅ ƸǼƛǿƵ ƻƛƼɍƥʋƸ Ǽƛƻʊ ƛƼƟʉ ǻǵƥƜƵȢ ǻǴƜǸƼƟ ǻƟ ǶƷƛƷʌƛƸ ǹɌʌƇƸ ʋƜ ǻǵɌƷ ǻƟʉ 

ȣǴƜɌ ƻǾƜȢʌƼƥǿ ǿǅ ǯǁǿƦǴʋƸƛ ǻƟ .ʋǷ ǰƷʌǯ  ǏƼǅ ǻɌwhile ǵǼʌǻǆ îƲǉʌưí ƛ ƤǁƛʋǷ 
ǵǼ Ɯƥ ǻǴƜǸƼƟʌǻǆ ǼƛǿƵ ƛƼƭƛ.Ƹǅ Ƹ 

ǀȢ Ǵ ƼǖǸ ǻƟʊƸǁƻ ǩǒǹǴ ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ ǻɌ͔ʊ ƟʊǞƥʌʌƼ Ɵ ƻƜɌ ƇǻǩǱƱ ƻƷʌǺƷǿǽƛʉ 
ƛ ƜƟ .ƤǁƛʋǷ Ǵ Ɯǵǅ ǮƜƱʊǸƛǿƥʌƸ ǻǩǱƱƜǼʉ ǥǴʌƸ ƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋǷ ƽƜǂƟ ǿɚǰƛʋƸǰǾ .ʊ 



 ƻƛƼɍƥ  ȈȈȐ 

 

ƸɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƍǻǸǿɚȮʉ Ƽƭ ǻɌʋźǶƜ Ǵ Ɯǵǅ .ƸǹɌ ƫƻƜƵ ǻǩǱƱ ƽƛ ƛƻ ƛƼƭƛʊǸƛǿƥʌƸ  ƽƛ
breakƷ ƜƟ ǻƦƠǰƛ ƇƟ Ǿ ƤǨǻ  Ǿ ǺƷƼɌ ǺƷƜǥƦǁƛ ƇƜƭʋɋ ǻǩǱƱʉ ƟʊƜǽǸʋƤ ǹɍǆƟ ƛƻʌƸ. 

ƛƼƟʉ ǹɌ ǋƼǤ ǻǸǿǵǸʌƸ Ǵ Ɯǵǅ ǻɌʊǼƛǿƵʌƸ ƷǾƻǾ ǲƛƸǴ ƼƟƻƜɌ ǻɌʉ  Ǿ ƸƦǁƼǥƟ ǻǴƜǸƼƟ ǻƟ
ƛʋǷ ǸƜǴƽ Ɯǽǹƥ ƻƜɌʊ ƜȢ ǻƟʋǶƜ  ƣƻƜƠǙ ƼƟƻƜɌ ǻɌ ƸǁƼƟdone Ɯƥ ƛƻʋȡ ƽ ƸɌ .ƸǹɌʋƼ ƠƟ ƛƻʌǹʌƸ: 

while True:  

    line = input('> ')  

    if line == 'done':  

        break 

    print(line)  

print('Done!')  

 
# Code: http://www.py4e.com/code3/copytildone1.py  

̲ǏƼǅ͔ʊǱǉƛ  ǻǩǱƱ True ƛ ǻƟ Ǿ ƤǁƛʋǷ  ǻɌ ƼǑƜƵʋɋ ǻǩǱƱ ƇƤǁƛ ƤƟƜƩ ƻƛƸǩǴʉ  ƜǴ
ƟʊƜǽǸʋƤ ǰǾ .ƷǿƟ ƸǼƛǿƵʊ ǸƜǴƽʊǻɌ ǻǸƸƟ ǯƵƛƷ  ǏƼǅʉ ƻƷ ƝƏ ƽƛ ƤǁƻƷ ǻǩǱƱ ƟʌƜʋƇƸ 

Ǻƻƛƾəʉ break Ǵ ƫƻƜƵ ǻǩǱƱ ƽƛ ƜǴ Ǿ ǺƸǅ ƛƼƭƛʊǿǅʋǳ. 

ƻƷ ǻǴƜǸƼƟʉ ƜȢ ƇˤƜƟʋǶǿƦ ƷǾƻǾ ƼƟƻƜɌ ƽƛ ǲƛƸǴʉ ǴʊƸǼƛǿƵ ƣƻƜƠǙ ƼƟƻƜɌ Ƽəƛ .done 
Ɯƥ ƛƻʋȡ ƜǵǸʋƇƸ Ǻƻƛƾə ǶƸǅ ƛƼƭƛ ƜƟʉ break ƼƭʋǶƜ Ǵ ǃƼȢ ǻǩǱƱ ƽƛ ƫƻƜƵ ǻƟ ƛƼƭƛʊƸǹɌ .
ǝ ƻƷʌƼ ƛʋǷ Ȯ ƼǼ ǻǴƜǸƼƟ Ƈƣƻǿǉʌƾʉ ƥ ƼƟƻƜɌ ǻɌƜʋȡ Ǵ ƻƛƼɍƥ ƛƻ ƸǹɌʊƸǹɌ: 

> hello there  

hello there  

> finished  

finished  

> done 

Done! 

ƛʋǷ ͔ǃǾƻ ǻǩǱƱ ǷƦǅǿǸƜǼʉ while ǂƟʌƻƜ ƛƻʋƬ Ǵ Ɯǵǅ ǻɌ ƛƼȮ ƇƤǁƛʊǸƛǿƥʌƸ Ɯƭ ƼǼ ƻƷʉ 
ƦǁƛǿƵ ǻɌ ǻǩǱƱʌƇƸ ƛƼƟ ǲƽˤ ǏƼǅʉ ǻǴƛƷƛʉ Ƽǚƥ ƛƻ ǶƏʋǣ ǹɌʌƸǹȯǵǼ .ʌǷ ǴʊǸƛǿƥʌƸ  ǻƟ



Ȉȉȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ɯƭ ǻƟ ǻǴƜǸƼƟʉ ƛʋǹǻɍ ǿɚƟʌʋƸ îƛ Ɯƥ ǺƸƟ ǻǴƛƷƛ ƛƻ ǻǩǱƱ ƻƸǩǸƏʋǷ Ɵ ǦƜǥƥƛʌƸƦǥí ǿɚƟʌʋƸ îƦǨǾʊ 
ƛʋǷ Ʒ ƇƷƜƦǤƛ ǦƜǥƥƛƻ ǷɌ ǲƜǵƥ ƛƻ ǻǩǱƱ Ɯƭ.í 

continue 

ǼƜəʊ Ʊ ƻƷʌǷ Ǵ ǻǩǱƱ ƻƛƼɍƥʊǼƛǿƵʌƸ ƻƜƭ źƻƛƼɍƥ ǻɌʉ Ƽǁ Ǿ ǺƷƼɌ ǲƜǵƥ ƛƻʋǘ  ƻƛƼɍƥ ǛƛƼǁ ǻƟ
ƸǚƟʉ ǾƼƟʋƇƸ ƛ ǶǾƸƟʋǻɍǹ ǺƻƛƾəƜǼʉ ƸǚƟʉ  .ƸǸǿǅ ƛƼƭƛ ƻƛƼɍƥ ǶƏ ƻƷ ƇǻǩǱƱ ƻƷ ƷǿƭǿǴ
ƛʋƤǁƜƮǹ  Ǻƻƛƾə ƽƛ ǻɌcontinue Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ. 

ƼƦǽƟ ǎǨ Ƥǁƛʌǻ  ƜƟ ƛƻʋɋ ǷǅǾƻ ǮƜƪǴǹɌ Ƽƥʌǳƽ ƸɌ .ʋƼ ɚƟ ƼǖǸ ƻƷ ƛƻʌƼʋƸƛ .ʋǷ  ƇƸɌ
ƷǾƻǾʉ ǸƜǴƽ Ɯƥ Ǿ ǻƦǤƼə ƛƻ ƼƟƻƜɌʊǻɌ  ƼƟƻƜɌdone ǶƏ ƇƸǹɌ ƷƻƛǾ ƛƻǴ ȠƜȮ ƛƻ ƜǼʊƸǹɌ .
Ǿǰʊ ʋɋ ƛ ƜǹƪƦǁƛʋǷ ǻƦǅƻ ƼƟƻƜɌ Ƽəƛ .ƷƻƛƷ ƷǿƭǾ ǐǁǾƛʉ  ǺƸǅ ǗǾƼǅ # ƜƟ ǻɌ ƸǹɌ ƷƻƛǾ

Ǹ ȠƜȮ ƛƻ ǶƏ ǻǴƜǸƼƟ ƇƸǅƜƟƸǼƛǿƶ ƻƷ ǛƛƼǁ ǻƟ Ǿ ƷƼɌʋƤǤƜ ƷǾƻǾ ƷƸƮǴʉ Ǵ ƼƟƻƜɌ ƽƛʊƷǾƻ. 

while True:  

    line = input('> ')  

    if line[0] == '#':  

        continue  

    if line == 'done':  

        break 

    print(line)  

print('Done!')  

 
# Code: http://www.py4e.com/code3/copytildone2.py  

ǻǴƜǸƼƟ ǿǹƟ ƛƻʋǂʌƸ ǹɌ ƛƼƭƛ ǾʌƸ .ʋɋ ƛƼƭƛ ƽƛ ǻǸǿǵǸʉ ƜȢ ƻƷ ƛƻ ǶƏʌʋǷ ǺƷƻǾƏƛʋǳ: 



 ƻƛƼɍƥ  ȈȉȈ 

 

> hello there  

hello there  

> # don't print this  

> print this!  

print this!  

> done 

Done! 

ǲƜǵƥ ǝ ǏǿǒƵʌƼ ǒƵ ǶƏ ƽƛʊ ǰƷ .ƸǸƸǅ ȠƜȮ ƇƷǿƟ ǺƸǅ ǗǾƼǅ ǄǼ ƤǴ˥Ǚ ƜƟ ǻɌʌǄǱ 
ƛʋǷ ǻǸƸƟ ƻƷ ƷǿƭǿǴ ǏƼǅ ƇǻƦǅƻ ǶƏ ǻɌ Ƥǁƛʉ Ǻƻƛƾə Ǿ ǺƷƼɌ ǧǩƲǴ ƛƻ ǻǩǱƱʉ continue 

Ǵ ƛƼƭƛʊƸǅ ǶƸǅ ƛƼƭƛ ƜƟ .continueƼƭ ƇʋǶƜ ǻǴƛƷƛ ǶƷƼɌ ƛƼƭƛ ǶǾƸƟ ƛƼƭƛʉ ǺƻƛƾəƜǼʉ 
ƸǚƟ ƻƛƼɍƥ ǛƛƼǁ ǻƟ ƇǻǩǱƱʉ ǴʊƷǾƻ. ǵǼ ǻƟʌǷ ƛƼƭƛ ƽƛ ǻǴƜǸƼƟ ƇǇƜƵ ƷƻǿǴ ǶƏ ƻƷ ƼǑƜƵʉ 

Ǻƻƛƾəʉ print .ƸǸƜǴ ƽƜƟ 

for 

ǼƜəʊ Ɵ ǻɌ Ƥǁƛ ǲƽˤʌǷ ǻƦǁƷƛʉ ǿƦƲǴ ǾʋǄƥƜ ǸƾƟ ƻǾƷʌƌǳ Ɵ ˥ƪǴʌǷ ǰʌƦǂʊ ǻǵǱɌ ƽƛ ƇƜǼʋƜ 
 ƻƷ ǏǿǒƵʋɋ ƜǤʋƇǯ  ǾʋƜ ǺƻƜǵǅ ƻƷ ƜǼʋɋ ǸƜǴƽ .ƤǁƼǽǤʊǻɌ ǰʌƦǂʊ Ȯ ƽƛʌƾʉƜǼʊʋ ƻƛƷʋǳ 
ƽˤ ǻɌƟ Ƥǁƛ ǲʌǷǶƜǅ ƷƼɚƟʋƇǳ  ƽƛʋɋ ǻǩǱƱʉ ǚǴʌǷ Ǻƻƛƾə ƽƛ ǺƷƜǥƦǁƛ ƜƟʉ for  ǺƼǽƟ
ǴʊƼƟʋǳǻǩǱƱ ƛƼȮ . îǚǴʌǷíƍ  ƼəƛʋǶƜƥƷƜ Ǻƻƛƾə ƽƛ ƜǴ ƸǅƜƟʉ while ƛƼƟʉ ǻǩǱƱƜǼʉ 
ǚǴƜǸʌǷ Ǵ ǺƷƜǥƦǁƛʊƷƼɌʋƇǳ  ǻǩǱƱ ǻɌ ƛƼȮwhile əƷƜǁ ǻƟʊ ǸƜǴƽ ƜƥʊǻɌ ƛƼƭƛ ̲ǏƼǅʉ  ǶƏ
îǐǱǝ íǴ ƻƛƼɍƥ ƇƷǿǅʊƇƷǿǅ ǰǾʊ for Ɵ ƻƷʌǷ ʋɋ ǻƦǁƷʉ îǈƶǆǴ í ǾîǚǴʌǷí  ƽƛ
ȮʌƜǼƾ Ǵ ǻǩǱƱʊƸǸƽƥƻƜƠǙ ǻƟ .ʊ ƛ ƻƸǩǸƏʋǷ ɍƥ ƛƻ ǻǩǱƱƻƛƼ ǴʊƸǹɌ ǺƽƜƟ ǻɌʉ  ƻƷ ƼǖǸ ƷƻǿǴ
ǰʌƤǂ .ƸǅƜƟ ǻƦǆə ƛƻ 

ǷƦǴ ʋƜ ǁʌǀɍƦǹ ǻǩǱƱʉ for ǻǩǱƱ ƜƟ ǻƟƜǆǴʉ while ǱɌ ƣƻǿǉ ǻƟ .Ƥǁƛʊ  ƜǴ
Ǻƻƛƾəʉ for ǻǸƸƟ Ǿʉ  ƜƟ ƛƻ ǻǩǱƱ ǶƏʋɋ ɚƦǤƻǿƥʊ ƻƛƷʋǳ: 



Ȉȉȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

friends = ['Joseph', 'Glenn', 'Sally']  

for friend in friends:  

    print('Happy New Year:', friend)  

print('Done!')  

ǮƜƪǴ ɚƟ ƼǖǸ ƻƷ ƛƻ ˤƜƟʌƼʋƸƜȢ ǶƜƟƽ ƻƷ .ʋǸǿƦʊ ǞƦǴʌƼ friends ʋɋ ǰʌƦǂʊƤǁ  ǯǴƜǅ ǻɌ
Ǵ ǻƦǅƻ ǻǁʊƷǿǅǻǩǱƱ .ʉ for ƟʌǷ ƛʋǷ ǰʌƤǂ ǻǸƸƟ Ǿ ǺƷƽ ƻǾƷʉ ǱƱƛƼƟ ƛƻ ǻǩʉ  ǲƛƸɌ ƼǼ

ƛ ƽƛʋǷ Ǵ ƛƼƭƛ ǻǸƜəƛƸƭ ƣƻǿǉ ǻƟ ǻƦǅƻ ǻǁʊƸǹɌƽ ƻƷ .ʋƼ ƭǾƼƵʊ ǻǴƜǸƼƟʉ  ǺƸǼƜǆǴ ƛƻ ˤƜƟ
ǹɌʌƸ: 

Happy New Year: Joseph 

Happy New Year: Glenn 

Happy New Year: Sally  

Done! 

 

ǻǵƭƼƥʉ ƤƲƥǖǥǰƛʊ while ǨƷʌƜǩ Ȯ ǶƜǵǼʌƾʉ ƜȢ ƻƷ ǻɌ ƷǿƟʋǶǿƦ  ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ
ǴʊƇƤǤƼə ǰǾʊ ƛƼƟʉ ǻǩǱƱʉ for Ǵ ǦƼǤ ǗƜǍǾƛʊƸǹɌƟ .ʌƜʌʋƸ ǻǩǱƱʉ  ǳǼ ƜƟ ƛƻ ǯƠǨ ǮƜƪǴ

ǴƷƏ ǶƜƟƽ ǻƟʌƷƛƾ ǼƷ ƯƼǅʌǳ :îǺƻƛƾəƜǼʉ ǻǸƸƟ ƻƷ ƷǿƭǿǴʉ ƛƼƟ ƛƻ ǻǩǱƱʉ  ǶƜƦǁǾƷ ƽƛ ǲƛƸɌ ƼǼ
ǰ ƻƷ ƷǿƭǿǴʌƤǂ friends ǷɌ ƛƼƭƛ.í 

ƻƷ ǻǩǱƱ ǻƟ ǏǿƟƼǴ ƸɌʉ for ǻǵǱɌƜǼʉ for  Ǿin ǺƸǅ Ǿƻƽƻ ƣƜǵǱɌǸƛ ƣƜǵǱɌ Ǿ Ƹ
friend  Ǿfriends ǞƦǴʌƸǸƛƼ: 

for friend in friends:  

    print('Happy New Year:', friend)  

ƻƷ ƛʋǷ  ƇǇƜƵ źƷƻǿǴfriend îǞƦǴʌƼ ƻƛƼɍƥ íƛƼƟʉ ǻǩǱƱʉ for Ǵ ƝǿǂƲǴʊƷǿǅǞƦǴ .ʌƼ 
friend Ǟƥ ƻƛƼɍƥ ƼǼ ƻƷʌʌƼ  ǻǩǱƱ Ǿ ǺƷƼɌfor Ǵ ǮƼƦǹɌ ƜǽƦǸƛ Ɯƥ ƛƻʊƸǹɌƛ ǻƟ .ʋǷ  ǻɌ ƣƻǿǉ

Ɵǁƻ ƜʌǶƸ ǞƦǴʌƼ ƼƵƏ ǻƟʋǷ ƏʋǳƦ ǰ ƻƷ ƷǿƭǿǴʌƇƤǂ ƜȢ ǻǩǱƱʋǶƜ ǴʊƺȢʋƷƼ ƇˤƜƟ ǮƜƪǴ ƻƷ .
ǞƦǴʌƼ  ǶƜǵǼ ǻɌ ƻƛƼɍƥfriend ƥƼƥ ǻƟ Ǿ ǳǼ Ƽǁ ƤǆȢ ƇƸǅƜƟʌƞ ǻƦǅƻ ǻǁʉ  ƻƷ ƷǿƭǿǴ
ǞƦǴʌƼ friends Ǵ ƛƼƭƛ ǻǩǱƱ ƻƷ ƛƻʊƸǹɌ. 



 ƻƛƼɍƥ  ȈȉȊ 

 

 

ƞǱǝƛ ǻǩǱƱ ƽƛ ƜǴʉ for ʋƜ while  Ɯƥ ǺƷƼɌ ǺƷƜǥƦǁƛ ʉǾƻǰʌƦǂʊ Ə ƽƛʋǳƦƜǼ ʋƜ ƛǿƦƲǴʉ ʋɋ 
ƜǤʋǯ ǹɌ ƻƜɌʌǳǸƜǴƽ ƸǹǸƜǴ  .ʊǻɌ ƼƦəƻƾƟ ǮƜƠǸƷ ǻƟʋǷ ʋƜ ƼƦɍȮǿɌʋǷ ǺƷƛƷ ƻƷ ƻƛƸǩǴƛʉ  ǻɌ

ǺƷƼɌ Ƿɍǁƛƛʋǳ ǴʊǅƜƟʌǳ. 

ǻƟ ǱɌ ƻǿǑʊƇ ǻǩǱƱɍǆƥ Ǝƾƭ ǻǁ ƽƛ ƜǼʌǯ ǺƸǅ:ƸǸƛ 

¶ Ƽǚƥʋǣ ʋɋ ʋƜ ǻǩǱƱ ǗǾƼǅ ƽƛ ǯƠǨ ƇƻƛƸǩǴ ƸǹȮƌ 

¶ ƛƼƭƛʉ  ƣƜƠǁƜƲǴ ʉǾƻƏ ƽƛ ǲƛƸɌ ƼǼʋǳƦƇƜǼ  ǾǞƥʌʌƼ ǰƜǵƦƱƛʊ ǞƦǴʌƜǼƼʉ 
ǻǸƸƟ ƻƷ ƷǿƭǿǴʉ ǻǩǱƱƌ 

¶ ǁƻƼƟʊ ƜƦǸʋƬ ǞƦǴʌƜǼƼ ǸƜǴƽʊǻɌ ƜȢ ǻƟ ǻǩǱƱʋǶƜ ǁƻʌƸ. 

ƻƷ ǰ ƜǴ ǻǴƛƷƛʌƦǂʊ ǺƻƜǵǅ ƽƛ ƛƻ ƜǼï 5Êµʉ ǿɚǰƛ ƻƜƦƵƜǁ Ǿ ǲǿǽǥǴ ǶƷƛƷ ǶƜǆǸʉ ǻǩǱƱƜǼʉ 
ƛƻʋƬ ï 5ÊµʋǶƜƦ ǺƷƻǾƏƛʋǳ. 

 

ƛƼƟʉ ƛƼǨ Ƽəƛ ƇǻǸǿǵǸǺƻƜǵǅ ƸǅƜƟ ƻʉ ƏʋǳƦƜǼʉ  ƻƷ ƷǿƭǿǴʋɋ ǰʌƤǂ ƻƜǵǆƟ ƛƻʋƇǳ  ƽƛ ƜǴ
ǻǩǱƱʉ for Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ: 

count = 0  

for itervar in [3, 41, 12, 9, 74, 15]:  

    count = count + 1  

print('Count: ', count)  

ǯƠǨ ƛ ƽƛʋǻɍǹ ǞƦǴ ƻƛƸǩǴ ƇƷǿǅ ǗǾƼǅ ǻǩǱƱʌƼ count Ǵ ƻƛƼǨ Ƽǥǉ ƛƻʊǼƷʌǳ ǀȣǁ .ʋɋ 
 ǻǩǱƱfor ǴʊǿǸʋǂʌǳƛ .ʋǷ ɋƥ ǻǩǱƱƏ ɋƥʋǳƦƜǼʉ ǰʌƤǂ ƛƽƛ ǻƟ Ǿ ǺƷƽ ƻǾƷ ƛƻʉ  ǲƛƸɌ ƼǼ
ǶƏ ƽƛ ƜǼʋɋ Ǻƻƛƾə ƻƜƟʉ Ǵ ƛƼƭƛ ƛƻ ǻǸƸƟ ƻƷ ƷǿƭǿǴʊƸǹɌ. ƜƮǹʋƛ ƻƷ ǞƦǴ ͝ǲƜǸʌƼ  ƻƛƼɍƥitervar 

Ʒ ƻƷ ƛƻ ǻǩǱƱ ǮƼƦǹɌ ǻɌ ƤǁƛƤǁ .ƷƻƛƷ 



Ȉȉȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ ǻǸƸƟʉ  ƷƸǙ ƜǴ ǻǩǱƱʋɋ ǱǚǤ ƻƛƸǩǴ ǻƟ ƛƻʊ ǞƦǴʌƼ count Ɵƛƽƛ ǻʉ  ƽƛ ǲƛƸɌ ƼǼ
ƷƜǩǴʋƼ ǰ ƻƷ ƷǿƭǿǴʌƤǂ Ǵ ǻǤƜǍƛʊǹɌʌǳǸƜǴƽ .ʊǻɌ Ǵ ƛƼƭƛ ǻǩǱƱʊƇƷǿǅ  ƻƛƸǩǴcount  ƼƟƛƼƟ
ƼƵƏ ƜƟʋǷ ƻƛƸǩǴʉƤǁ ƛƼƭƛ ƻƷ ˥ƪǴ .Ƥǁƛ ǻƦǅƛƷ ǻɌʉ  ǮǾƛcount  Ƥǁƛ Ƽǥǉ ƜƟ ƼƟƛƼƟ
ǰǾʊ ƭǿƥ ƜƟ ǻǩǱƱ ǲǾƷ ƻƛƼɍƥ ƻƷǻ ƛƼƭƛ ǻƟʉ  ƜƟ ƼƟƛƼƟ ƇǮǾƛʋɋ Ǻƻƛƾə ǻƟ ǻƭǿƥ ƜƟ ǻɌ Ƥǁƛʉ 
ǴǻǸƸƟ ƻƷ Ʒǿƭǿʉ ƸƠƥ ǾƷ ǻƟ ǻǩǱƱʋǯ ǴʊƷǿǅǵǼ ǻƟ .ʌǷ ƥƼƥʌƞ ƛƼƭƛ ƻƜƟ ƼǼ ƜƟʉ  ƇǻǩǱƱ

 ƻƛƸǩǴcount ʋɋ ƛƾǤƛ ƷƸǙʋǄ ȢʌƛƸ ǴʊƸǹɌ. 

ƻƷ ƜǽǸʋƤ  ƻƛƸǩǴcount Ə ƷƛƸǚƥ ǗǿǵƮǴ ƜƟ ƼƟƛƼƟʋǳƦƜǼʉ ǰ ƻƷ ƷǿƭǿǴʌƤǂ  ƸǼƛǿƵ
ƛ .ƷǿƟʋǷ ƭǾƼƵ ƇǻǩǱƱʊ ǉƜƵʊ ǵǸ ȠƜȮ ƛƻʊƇƸǹɌ ǰǾʊ ƻƛƸǩǴʉ ƜǽǸ ƻƷ ƛƻʋƤ  ǻƟcount 

Ǵ ǇƜǊƦƵƛʊƸǼƷ ƛ ƽƛ ƜǴ ǢƸǼ ǻɌʋƷƜƮ .Ƥǁƛ ǺƷǿƟ ǻǩǱƱ ǶƏ ƤƵƜǁ Ǿ 

ƻƷ ƽ ǮƜƪǴʋƼ ǻǩǱƱƛʉ ƻƛƷ ƛƻʋǳ ǰ ƻƷ ƷǿƭǿǴ ƷƛƸǙƛ ǗǿǵƮǴ ǻɌʌƤǂ  Ǿ ǺƷƼɌ ǻƠǁƜƲǴ ƛƻ
Ǵ ȠƜȮ ǀȣǁʊƸǹɌ: 

total = 0  

for itervar in [3, 41, 12, 9, 74, 15]:  

    total = total + itervar  

print('Total: ', total)  

Ʒƻ ƛʋǷ ǞƦǴ ƽƛ ƜǴ ǻǩǱƱʌƼ ǺƷƼɌ ǺƷƜǥƦǁƛ ƻƛƼɍƥƛʋǳƜƭ ǻƟ .ʉ  ƷƸǙ ǶƷƼɌ ǻǤƜǍƛʋɋ  ǻƟcount 
õ ǻƟ ƸǹǸƜǴ ǮƜƪǴ ǯƠǨ õ ƜǴ ƷƸǙ ƷǿƭǿǴ ƻƷ ʌǰƤǂ )ȊƇȋȈ ƇȈȉ ƇȐ Ǿ (ï ƇǯɌ ƻƛƸǩǴ ǻƟ ƛƻ

Ʊ ƻƷʌǷ ƛƼƭƛʉ ǺƷǿǵǸ ǻǤƜǍƛ ƻƛƼɍƥ ǶƏƛʋǳƥƻƜƠǙ ǻƟ .ʊ ǞƦǴʌƼ total ǾƜƱʉ ƻƛƸǩǴʉ  ƼƟƛƼƟ
ƷƜǩǴ ǘǵƭ ƜƟʋƼ ǸƏ ƜƥƮƜʉ Ǵ ƻƜɌʊƷǿǅƛ ƽƛ ǯƠǨ .ʋǻɍǹ  ƻƛƸǩǴ Ʒǿǅ ǗǾƼǅ ǻǩǱƱtotal  Ƽǥǉ

ǰǾƛ ǺƸǅ ǺƷƛƷ ǇƜǊƦƵƛ ƻƛƸǩǴ ƽǿǹǼ ǻɌ ƛƼȮ ƇƷǿƟʌǻ ǱǵǙ Ǿ ƤǅƛƷ ƷǿƵ ƻƷ ƛƻʌƥƜʊ  ʉǾƻ ǶƏ
Ʊ ƻƷ .ƷǿƟ ǻƦǤƼɚǸ ƣƻǿǉʌǷ ƛƼƭƛʉ  ƻƛƸǩǴ ƇǻǩǱƱtotal  ƜƟ ƼƟƛƼƟ ǯǉƜƱƜǼƻƛƸǩǴ ǘǵƭʉ 

ǰ ƻƷ ƷǿƭǿǴʌƤǂ ǴʊƷǿǅ ƜȢ ƻƷ ǾʋƇǶƜ  ƻƛƸǩǴtotal ƟǴƜǵƥ ǘǵƭ ƜƟ ƼƟƛƼʊ ƷƜǩǴʋƼ  ƷǿƭǿǴ
ǰ ƻƷʌƤǂ .ƷǿƟ ƸǼƛǿƵ 

ǵǼʌƻǿǒǹ Ǵ ƛƼƭƛ ǻǩǱƱ ǻɌʊƇƷǿǅ total  ƝƜǂƱ ƛƻ ǻǰƷƜǚǴ ƻƷ ƷǿƭǿǴ ƼǉƜǹǙ ǘǵƭ
ǴʊƌƸǹɌ ʋɋ ǞƦǴʌƼ ƛ ǻƟ ǻɌʋǷ Ǵ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ ƣƻǿǉʊəʌƇƷƼ accumulator ʋƜ 

Ǵ ǺƸǸƛǿƵ ƼɚƦǅƜƠǸƛʊƷǿǅ. 



 ƻƛƼɍƥ  ȈȉȌ 

 

ǻǸ ǻǩǱƱʉ ǻǩǱƱ ǻǸ Ǿ ǃƻƜǵǅʉ Ʒ ƇƼɚƦǅƜƠǸƛƏ ƻʋǺƸǹ  ǻɌ ƛƼȮ ƸǴƏ ƸǹǼƛǿƶǸ Ɯǵǅ ƻƜɌ ǻƟ
ƻƜɌǿƥ ǘƟƛǿƥʉǺƸǅƛʉ ǳǁƛ ǻƟƜǼʉ len()  Ǿsum() ƥƼƥ ǻƟʌƞ ǺƻƜǵǅʉ ƏʋǳƦƇƜǼ  ǘǵƭ Ǿ

ƏʋǳƦƜǼʉ  ƻƷ ƷǿƭǿǴʋɋ ǰʌƤǂ Ǵ ƜǴ ǻƟ ƛƻʊƸǹǼƷ Ǹ Ɯǵǅ ǾʌƽƜ ǻǩǱƱ ǻƟƜǼʉ ƻƛƸǸ ǦǿǤʋƸ. 

 

ƛƼƟʉ ȢʌƛƸ ƼƦəƻƾƟ ǶƷƼɌʋǷ  ƻƷ ƻƛƸǩǴʋɋ ǰʌƤǂ ʋƜ ǻǱǂǱǁƛʉ ǻǩǱƱ ƜǴ ƷƛƸǙƛ ƽƛʉ ƽʋƼ  ƛƻ
ǻƦƵƜǁƛʋǳ: 

largest = None  

print('Before:', largest)  

for itervar in [3, 41, 12, 9, 74, 15]:  

    if largest is None or itervar > largest :  

        largest = itervar  

    print('Loop:', itervar, largest)  

print('Largest:', largest)  

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ǻǴƜǸƼƟʊƇƷǿǅ ƭǾƼƵʊ ƽʋƼ :Ƹǅ ƸǼƛǿƵ ƼǼƜǕ 

Before: None 

Loop: 3 3  

Loop: 41 41  

Loop: 12 41  

Loop: 9 41  

Loop: 74 74  

Loop: 15 74  

Largest: 74  

ǞƦǴʌƼ largest ƼƦəƻƾƟ ƽƛ Ƥǁƛ ƣƻƜƠǙʋǷ ƻƛƸǩǴʉ ƛ Ɯƥ ǻɌʋƜƮǹʉ ǁƻ ǶƏ ǻƟ ƻƜɌʌǺƸƛʋǳ .
ǯƠǨ  ƻƛƸǩǴ ƜǴ ƇǻǩǱƱ ƽƛlargest  ƛƻNone Ǵ ƻƛƼǨʊǼƷʌǳ .None ʋɋ Ǿ ƻƛƸǩǴʋǺɁʉ 
ǝʌǯƟƜǨƼ ǞƥʌʌƼ Ǵ ǻɌ ƤǁƛʊƸǸƛǿƥ ǞƦǴ ǻƟʌƜǼƼ ƛ .Ʒǿǅ ǺƷƛƷ ǇƜǊƦƵƛʋǷ Ǵ ƻƛƸǩǴʊǿəʋƸ  ǻɌ
ǞƦǴʌƼ îǰƜƵʊí .Ƥǁƛ 



Ȉȉȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǯƠǨ ƼƦəƻƾƟ ƇǻǩǱƱ ǗǾƼǅ ƽƛʋǷ ƻƛƸǩǴʉ  Ɯƥ ƜǴ ǻɌʉƜƮǸƏ Ƽƭ ǻƟ ǻƭǿƥ ƜƟ ƻƜɌʋǶƜ  ƛƼƭƛ
ƷʋǺƸƛʋƇǳ None ǩƱ ƻƷ .ƤǁƛʌƤǩ Ʒ ƻƛƸǩǴʋƼɚʉ ǝʌƼ  ƽƛNone ƸǸ ƛƻʋǺƸƛʋǳƭǾƼƵ ƻƷ .ʊ 

ǸƜǴƽ ƤǁƻƷ ǻɌ Ƥǁƛ ǈƶǆǴ ˤƜƟʊǻɌ Ǵ ƛƼƭƛ ǻǩǱƱʊƇƷǿǅ  ƻƛƸǩǴȊ ƜƭʋƾɚʋǷ  ƻƛƸǩǴ
ǰǾƛʌǻʉ ǞƦǴʌƼ largest ǴʊƷǿǅ. 

ƸǚƟ ǰǾƛ ƽƛʌǷ  ƇƻƛƼɍƥlargest ƷʋƼɚ None ǸʌƤǂ ƦǸ ƻƷʌǻƮ  ƣƻƜƠǙ ǲǾƷ ƤǵǂǨ
ǩǒǹǴ͔ʊ ɌƼƥʌƠʊ õ ǻɌ ʋƜǩǴǻǂʉ itervar > largest ǁƻƼƟ ƛƻʊ ǴʊƸǹɌ õ Ɯǽǹƥ ʊǸƜǴƽ 

Ǵ ƻƷ ƝƏ ƽƛ ƤǁƻƷʊƏʋƸ ƷƸǙ ǻƟ ǻɌʉ ǱǚǤ ƻƛƸǩǴ ƽƛ ƼƦəƻƾƟʊ largest ƦǨǾ .ƸǹɌ ƷƻǿƵƼƟʊ 
Ƽƭ ƻƷ ƜǴʋǶƜ ƻƛƸǩǴ ǻƟ ƛƼƭƛʉ  ƽƛ ƼƦəƻƾƟlargest Ǵ ƷƻǿƵƼƟʊǹɌʌƇǳ  ƻƛƸǩǴlargest ǞƥʌʌƼ 

Ƹƭ ƻƛƸǩǴ ǶƏ Ǿ ǺƷƼɌʋƸ Ǵ ƷǿƵ ǻƟ ƛƻʊəʌƷƼ ǮƜƪǴ ƻƷ .Ǵ ˤƜƟʊƟʌǹʌƸ  ƻƛƸǩǴ ǻɌlargest  ƽƛȊ 
 ǻƟȋȈ  ǻƟ ǀȣǁ ǾȎȋ ǞƥʌʌƼ ȢʌƛƸ .ƷƼɌ 

ƻƷ ƜȢʋǶƜ  ƜǴ ƇǻǩǱƱʋɋ  ǻƟʋɋ ƷƜǩǴʋƼ ǁƻƼƟ ƛƻʊ ǺƷƼɌƛʋǳ .largest ǾƜƱʉ ƼƦəƻƾƟʋǷ 
ǰ ƻƷ ƷǿƭǿǴ ƻƛƸǩǴʌƤǂ .ƷǿƟ ƸǼƛǿƵ 

ƛƼƟʉ ǻƠǁƜƲǴʉ ƼƦǵɌʋǷ ǰ ƻƷ ƷǿƭǿǴ ƻƛƸǩǴʌƇƤǂ ǱƠǨ ƸɌʊ  Ɯǽǹƥʋɋ ǞƥʌʌƼ  ɋȮǿɌ
ǴʊƸǹɌ: 

smallest = None  

print('Before:', smallest)  

for itervar in [3, 41, 12, 9, 74, 15]:  

    if smallest is None or itervar < smallest:  

        smallest = itervar  

    print('Loop:', itervar, smallest)  

print('Smallest:', smallest)  

ǻƟ  ǻƟƜǆǴ ǯɍǅsmallest ǾƜƱʉ ƼƦɍȮǿɌʋǷ Ƽƭ ƻƷ źƷƸǙʋǶƜ ǸƜǴƽ .ƤǁƛƼƭƛʊǻɌ  ǻǩǱƱ
ƜȢʋǶƜ ǴʊƺȢʋƇƷƼ ƛʋǷ ǞƦǴʌƼ ǾƜƱʉ ƼƦɍȮǿɌʋǷ ǰ ǯɌ ƷƸǙʌƤǂ .ƷǿƟ ƸǼƛǿƵ 

ǻƟ ƻƜɌǿƥ ǘƟƛǿƥ ƇƼɚƦǅƜƠǸƛ Ǿ ǃƻƜǵǅ ƸǹǸƜǴʉ ǺƸǅƛʉ ƜȢ ƻƷʋǶǿƦ ǲƜǸ ƜƟƜǼʉ max()  Ǿ
min() ƥƼƥ ǻƟ ǻɌ ƷƻƛƷ ƷǿƭǾʌƞ ƼƦəƻƾƟʋǷ ƼƦɍȮǿɌ ǾʋǷ  ƻƛƸǩǴʋɋ ǰʌƤǂ ǴƼƟ ƛƻʊƸǹǸƛƷƼə. 

ƸɌ ƽʋƼ ʋɋ ǻƶǂǸʉ ƻƜɌǿƥ ǘƟƜƥ ƽƛ ǺƸǅ ǺƷƜǁʉ ǺƸǅʉ min() ƜȢ ƻƷʋǶǿƦ :Ƥǁƛ 



 ƻƛƼɍƥ  ȈȉȎ 

 

def min(values):  

    smallest = None  

    for value in values:  

        if smallest is None or value < smallest:  

            smallest = value  

    return smallest  

ǘƟƜƥ  ǏǿƟƼǴ ƸɌ ǶƜǵǼ ƇˤƜƟǻƠǁƜƲǴ ǻƟʉ ƼƦɍȮǿɌʋǷ Ǻƻƛƾə ǻɌ ƷǿƟ ƷƸǙƜǼʉ print  ǶƏ
ƛ ǶǿǹɌƛ .Ƥǁƛ ǺƸǅ ǢƺƱʋǷ ƻƜɌ ǘƟƜƥʉ ƻƜɌǿƥ ǘƟƜƥ ǻɌ ƛƻʉ  ǺƸǅpython ƛƼƟʉ ƶǆƥʌǈ 

ƼƦɍȮǿɌʋǷ ǰ ƻƷ ƷǿƭǿǴ ƷƸǙʌƇƤǂ Ǵ ǲƜƮǸƛʊƸǼƷ ƛƼƭƛ ƛƻʊʋ ǴʊƸǹɌ. 

 

ǻƟ ǎƲǴʊ ǻǴƜǸƼƟ ǷƦǅǿǸ ǻƟ ǗǾƼǅ ǻɌƜǼʉ Ǵ ƼƦəƻƾƟʊǹɌʌƇƸ Ǵ ǺƽƜƥʊƟʌǹʌƸ ǼƜə ǻɌʊ 
ǮƜɍǅƛƛƷƽʊʋ Ɵ ǶƜǴƽʌƼƦǆʉ Ǵ Ɯǵǅ ƽƛ ƸɌ źƷǿƵ ǷƦǅǿǸ ƽƛʊəʌƷƼƜǼƸɌ .ʉ ƟʌƇƼƦǆ ǹǚǴ ǻƟʊ 
Ɵ źǮƜǵƦƱƛʌźƼƦǆ ǥƶǴ ǮƜǵƦƱƛ Ǿ ƜǒƵʊ ɗƜƟ ǶƸǅƜǼʉ ƟʌƼƦǆ .Ƥǁƛ ǻǴƜǸƼƟ ƻƷ 

ʋɍʊ Ǻƛƻ ƽƛƜǼʉ ǻǤƼǉǿƭʊʋ ǮƜɍǅƛ ǶƜǴƽ ƻƷƛƷƽʊʋ ǹɍƥ ƽƛ ǺƷƜǥƦǁƛʌɋ Ǹ ǾƷʌǳ  ǶƷƼɌ
ǹɌ ǋƼǤ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .ƤǁƛʌƸ  ǻɌȈȑȑ ƻƛƷ ƸɌ ǐƵʋƸƛƼƟ ƸǅƜƟ ƻƛƼǨ Ƽəƛ .ʉ ǁƻƼƟʊ 

ǾƼƟ ǿǱƭ ǐƵ ǻƟ ǐƵ ƇƸɌʋƸ ƛƼƟʉ ǁƻƼƟ͔ʊ Ȣ ƻƷ ǻǱƱƼǴ Ƹǉ Ɯǵǅ ƇƸɌ ͔ǯǴƜɌʌǄ ǼƛǿƵ ǾƻʌƸ 
.ƤǅƛƷ 

ˤƜƱ Ʒ ǃǾƻʋƼɚʉ Ǵ ǺƷƜǥƦǁƛ ƛƻʊǹɌʌǳǴ ǣǊǸ ǻƟ ƛƻ ǻǰƜǂǴ ƛƸƦƟƛ Ɯǵǅ .ʊǹɍǅʌƸ ǻƟ .
 ǻǴƜǸƼƟ ǐǁǾʋƜ ʋɋ ǩǒǹǴ ǶƜɍǴʊ ǰƛǿƱ ǶƜǵǼ ƻƷʊ ǴʊǾƻʋƸ  Ǿʋɋ Ǵ ƻƛƸǩǴʌǸƜʊ  ƜƟ ƛƻ
Ǻƻƛƾə ƽƛ ǺƷƜǥƦǁƛʉ print Ǵ ȠƜȮʊǹɌʌƸǴ ƛƼƭƛ ƛƻ ǻǴƜǸƼƟ ǀȣǁ .ʊǹɌʌƸ. 

ƜƟ ǁƻƼƟʊ ƭǾƼƵʊ  Ǻƻƛƾəprint ǁƻƼƟʊ ǴʊǹɌʌƸ Ǹ ƽƛ ǯɍǆǴ ǻɌʌǻǵʉ  ǺƷǿƟ ƸɌ ǮǾƛʋƜ 
ƵʌƼəƛ ƍǻǸǿɚȮ .Ƽ Ǵ ƻƛƸǩǴʌǸƜʊ ʋɋ ǴʌźǶƛƾ  ǮǾƛ ǄƶƟ ƽƛ ǯɍǆǴ ƞƵ ƇƸǸƛƷƼəƼƟ ƛƻ ǺƜƠƦǅƛ

.Ƥǁƛ ƸɌ 



Ȉȉȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƼǼ Ɵ ǻɌ ƻƜƟƼǑ ǻʋǧ ǁƻƼƟ ƛƻ ƸɌ ǻƟƜǆǴʊ ǹɌʌƇƸ ɊǿɍǆǴ ǏǿǒƵ ƻƛƸǩǴƇ Ǳǩƥ ǣǊǸ ǻƟʌǯ 
ȢʌƛƸ ǴʊƸǹɌ ǻƟ ˤƜǵƦƱƛ ƇǻǱƱƼǴ Ǆǅ ƽƛ ƸǚƟ .ʋɋ ʋƜ ǁƻ ƸɌ ǐƵ ǾƷʌǺƸƛʋƸ ƻƷ ǯǨƛƸƱ .
ƻǿƚƥʉ! 

ƻƷ  ǐǁǾ ƇǯǵǙʋɋ ǵǼ ǻǴƜǸƼƟʌǻǆ Ǹ ưǍƛǾʌƤǂ ǵǸ ǾʊƷǿǅ  ǻɌʋɋ Ɵ ƻƷ ƸɌ ǻǚǒǨʌǷ 
ǁƻƼƟ ƛƻ ƸɌ Ǿ ƷƛƷ Ɯƭ ǶƏʊ  ǃƻƜǵǅ ǯǉƛ ƻƷ .ƷƼɌȢ Ǿ ǏǿǒƵʌƛƸ ǻǒǩǸ ǶƷƼɌʉ  ƻƜɌ ƇǐǁǾ

ǰǿǩǚǴʊ ǵǸ ƼǖǸ ǻƟʊƸǁƻǻǚǒǨ ǮƜƠǸƷ ǻƟ ǋǿǙ ƻƷ .ƜǼʊʋ ǶƏ ƻƷ ƜǒƵ ˤƜǵƦƱƛ ǻɌ ƸɌ ƽƛ ƜǼ
ƷƼɚƟ ǺƷƼɌ ǣƵʋƸ ǶƜǵǼ ǾǁƻƼƟ ƛƻ ƜǼʊ ǹɌʌƸƜƭ .ʊʋ Ǵ ƿƜǂƱƛ ǻɌʊǹɌʌƸ ǅƜǸ ǶƏ ƽƛ ƜǒƵʊ 

ƜǼƻƛƾƟƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǀȣǁ Ǿ ǺƷƼɌ ƝƜƶƦǸƛ ƛƻ ǺƸǅʊʋ  ǯƪǴprint ǚǁʊ ǹɌʌƸ  ǯɍǆǴ ƽƛ
Ɵ ƻƷ ƼǁʌƻǾƜʋƸ. 

 

Accumulator 
ȞǶȬǖȅĊǴȈ  NLǕƟ DȅǱ ȱȤȪǾĊ DȆȠDǕȊ Ǖǯ  ȮǶȋǯǲȯDǕƟ ?ȅǱǕȃȰ Ǖǯ ǶȯǖȱǼ" 

Counter 
ȞǶȬǖȅĊǴȈ  NLǕƟ DȅǱ ȱƠ ȱȤȪǾĊ ǵǯțȠL LDȃțǵ QNǯȭȋǔ ȣǯȡǵD ȱƠǔ Ȭǔ+ȃǶȠD 

Ȭ NǯƠ ȱǱǔLeN ǯȬ "᷊dȃȯNǯȭȋ ᷉ ȅȡȎ ǯǱ DȃǶǱD NL DNȲLNDȃȤȬǔ ȬǔȰƠǖȫ  ȇźȈ e
NDȃȤȬ c? ȱǱĊ  DNï O³ï@ĊȱƠ ȬǔȲDȴȁǖ+ȫ ƔǖȆĊ NǯȭȌǱ DNǕȫ ï õå³Ö5 NĊȰƠǖȫ" 

Decrement 
ȱǱOeN ȯǯȈNǔDĊ  NDȃȤȬ ȱƠǕƟ ȞǶȬǖȅ Ȭ ȊȲǯƠ DNǔȃȲL" 

Initialize 
dNDȆƣDĊ  ȱǱ c? NL ȱƠǕƟ ȞǶȬǖ+ȅ ȩeD NDȃȤȬǖȱ Ȭ dLDLǔLȴȋD "ǕȮ ȞǶȬǖȅ  ȱȬDLD NL
ȱǱȯǯȈNOeNǔ "ȃȋ ȃȲDȴȁ 

Increment 
ȱǱOeN ȯǯȈNǔDĊ  NDȃȤȬ ȱƠǕƟ ȞǶȬǖȅ DȆȠD DNǕȊ ȬǔȃȲL" 



 ƻƛƼɍƥ  ȈȉȐ 

 

Infinite Loop 
ȱȤȪǾDĊ Ȳ c? Tȅȋ ȱƠǖdǯƤƕ ᷊ȓȪȝ ᷉ȭȯǔ:Lȴȋ ǵNǯǲȚ ȱǱǔ  ȅǱ ǯȳȰǵ ȱȤȪǾ c? ȅƣD
ǯȰǲȬĊ DȅǱ ȱȤȪǾ c? +Lȴȋ NDȅơǵ +TȅȋĊ ȭȲǖ+ȱȌ Ǳ cǯȬO ǯǵ e NDȅơǵ +ȱȬǯȯȅǱ ȮǶȉ

"ȃȋ ȃȲDȴȁ 

Iteration 
DȅǻDĊ NDȅơǵĊ ȱǶȈLDĊ dNDȆƣ OD DN ǯȲIteration Ǖǯ Ȭ NDȅơǵǔȴƣǕȃȰ NDȅơǵ "
ȬǔȃȯDȴǵ  ȓȈȴǵ ȫȲǕƟ ȯDȴȁDȅȠ ǯǱ șǱǯǵǔ  NL ȫȲ +QLȴȁǕƟ  GNȴȎ ȱȤȪǾ
ȄŹǕLȅ" 

 

done

done

tryexcept

Invalid input

 

Enter a number: 4  

Enter a number: 5  

Enter a number: bad data  

Invalid input  

Enter a number: 7  

Enter a number: done  

16 3 5.333333333333333 





 

ȱǶȋNǯȲ 

 

ʋɋ ƮǸƽ ƇǻƦǅƻʌǺƼƛʉ Ǵ Ɯǵǅ .ƤǁƜǼƼƦɌƛƻƜɌ ƽƛʊǸƛǿƥʌƸ  ƼǼ ǻƟ Ɲ˥Ǩ ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟ
 ƻƷ ƼƦɌƛƻƜɌǁƼƦǁƷ ƸƱƛǾ źǶƏʊ ǅƜƟ ǻƦǅƛƷʌƸ: 

>>> fruit = 'banana'  

>>> letter = fruit[1]  

Ǻƻƛƾəʉ ƼƦɌƛƻƜɌ ƇǲǾƷʉ ǚǨǿǴ ƻƷ ǻɌʌƤ 1 ǞƦǴ ƽƛʌƼ fruit Ɵ ƛƻ ƷƻƛƷ ƻƛƼǨʌǶǾƼ ǴʊƸǆɌ  Ǿ
ǞƦǴ ǻƟ ƛƻ ǶƏʌƼ letter Ǵ ƤƠǂǸʊƸǼƷ. 

ƣƻƜƠǙ ƤɌƛƼƟ ǯƵƛƷƛ ƛƻ ƜǼʋǀɌƸǹ ʋƜ Ǵ ǈƵƜǅʊǿəʌʋǳǴ ǶƜǆǸ ǈƵƜǅ .ʊƸǼƷ ǻɌ 
ǻǱǂǱǁ ƻƷ ƼƦɌƛƻƜɌ ǲƛƸɌʉ Ǵ ƛƻ ƷǿƭǿǴʊǼƛǿƵʌƸ. 

ǰǾʊ ƜǅʋƸ  ƻƷ ƷǿƭǿǴ ƻƛƸǩǴ ƽƛ Ɯǵǅ ƻƜǖƦǸƛletter Ȯʌƾ ƷʋƼɚʉ :ƸǅƜƟ 

>>> print(letter)  

a 

ǻƟ Ʒǿǽǅ ƣƻǿǉʉ ǰǾƛʌǷ  ǻƦǅƻ ƻƷ ƷǿƭǿǴ ƼƦɌƛƻƜɌbanana  ǢƼƱb  ǻǸ Ǿ ƇƤǁƛaǰǾ .ʊ 
 ǈƵƜǅ ƛƼȮ1  ǢƼƱa Ǵ ǶƜǆǸ ƛƻʊƍƸǼƷ ƜȢ ƻƷʋƇǶǿƦ ƸƦƟƛ ƽƛ ǈƵƜǅƛʉ ʋɋ  ǻƦǅƻ
ǰǾƛ Ǿ ǗǾƼǅʌǷ  ǈƵƜǅ ƜƟ ǻƦǅƻ ƽƛ ǢƼƱ0 Ǵ ǈƶǆǴʊƷǿǅ. 



ȈȊȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> letter = fruit[0]  

>>> print(letter)  

b 

ƻƷ ƦǸʌǻƮ b ǴƼǥǉʌǷ  ǻƦǅƻ ƽƛ ǢƼƱbanana Ǵ ƝƜǂƱ ǻƟʊƏʋƸ  Ǿa ʋǵɍʌǷ  Ǿn ǴǾƷʌǷ 
ǵǼ ǻƟ ǾʌǷ ƥƼƥʌƞ. 

Ɯǵǅ ǴʊǸƛǿƥʌƸ ƥƻƜƠǙ ƼǼ ƽƛʊƇ ǞƦǴ ǯǴƜǅʌƜǼƼ Ɯǅ ǶƛǿǹǙ ǻƟ ƇƜǼƼɚǱǵǙ Ǿ ǺƷƜǥƦǁƛ ǈƵ
ǹɌʌƇƸ ƛ ƜƟʋǷ ƜƟ ǈƵƜǅ ƻƛƸǩǴ ǻɌ ƜǹƪƦǁƛʋƦǂʊ ʋɋ Ʋǉ ƷƸǙʌư Ȯ Ɯǵǅ ǻǸƼəǾ ƸǅƜƟʌƾʉ 
Ơǅʌǻ ƛ ǻƟʋǷ ƻƷ ƛƻ ƜǒƵʋƤǤƜ ǴʊǹɌʌƸ: 

>>> letter = fruit[1.5]  

TypeError: string indices must be integers  

len 

ʋɋ ƻƜɌǿƥ ǘƟƜƥʉ  ǳǁƛ ƜƟ ǺƸǅlen ƻƷ ƜȢʋǶǿƦ ƷƸǙ ƻƛƸǩǴ ǻɌ ƷƻƛƷ ƷǿƭǾźʉ ƜǼƼƦɌƛƻƜɌ ƷƛƸǚƥʉ 
 ƻƷ ƷǿƭǿǴʋɋ ƼƦǁƛʋɘǹ ǴƼƟ ƛƻʊƸǸƛƷƼə: 

>>> fruit = 'banana'  

>>> len(fruit)  

6 



 ǻƦǅƻƜǼ  ȈȊȊ 

 

ƜƟ  ǘƟƜƥ ƽƛ ǺƷƜǥƦǁƛlen Ǵ ƻǿǒȮʊƷǿǅ ƼƵƏʋǷ  ƼƦɌƛƻƜɌʋɋ Ɯǅ ƍƷƼɌ ƫƛƼƶƦǁƛ ƛƻ ǻƦǅƻʋƸ 
ǼƛǿƶƟʌƸ ƛ ǻƟ ǶƏ ƽƛ ǻɌʋǷ ǹɌ ǺƷƜǥƦǁƛ ƣƻǿǉʌƸ: 

>>> length  = len(fruit)  

>>> last = fruit[length]  

IndexError: string index out of range  

ǰǾʊ ǰƷʌǯ ƛʋǻɍǹ ƜǒƵʉ IndexError ƦǤƼəʌǳ ȮʌƍƤǂ ǤƼƱʊ  ǈƵƜǅ ƜƟ6  ǻƦǅƻ ƻƷ
banana ƜƮǸƏ ƽƛ .ƷƻƛƸǸ ƷǿƭǾʊʋ ƜȢ ǻɌʋǶǿƦ ƜǼƼƦɌƛƻƜɌ ǃƻƜǵǅʉ  ƷƸǙ ƜƟ ƛƻ ǻƦǅƻ0  ƽƜǝƏ

ǴʊƇƸǹɌ ƛ ƻƷ ƜǴʋǷ ǈƵƜǅ ǻƦǅƻƜǼʉ 0  Ɯƥ5 ƻƛƷ ƛƻʋǳƥƻƜƠǙ ǻƟ .ʊ ƛƼƟʉ ƻƷʋƤǤƜ ƼƵƏʋǷ 
 ƽƛ ƼƦɌƛƻƜɌʋɋ ƜƟ ƇǻƦǅƻʋƦǂʊ  ƷƸǙʋɋ ǺƽƛƸǸƛ ƽƛ ƛƻʉ Ɍ ǻƦǅƻ ǶƏ ǮǿǑǳ ǹɌʌǳ: 

>>> last = fruit[length - 1]  

>>> print(last)  

a 

ǹȯǵǼʌǷ ǴʊǸƛǿƥʌƸ ǈƵƜǅ ƽƛƜǼʉ ǥǹǴʊ ǹɌ ǺƷƜǥƦǁƛ ǮǾƛ ǻƟ ƼƵƏ ƽƛ ǃƻƜǵǅ ƻǿǖǹǴ ǻƟʌƸ .
 ƣƻƜƠǙfruit [-1] ƼƵƏʋǷ  ƣƻƜƠǙ Ǿ ǢƼƱfruit [-2]  ǢƼƱʋɍʊ  ƛƻ ƼƵƏ ǻƟ ǺƸǸƜǴ
Ǵ ƫƛƼƶƦǁƛʊƸǹɌ. 

 

ǂƟʌƻƜʉ ɋƥ ǃƽƛƷƼȢ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƇƣƜƠǁƜƲǴ ƽƛƜǼƼƦɌƛƻƜɌ ɋƥʉ  ƻƷ ƷǿƭǿǴʋɋ  ǻƦǅƻ
Ǵ ƣƻǿǉʊƺȢʋƷƼǴ ƽƜǝƏ ƛƸƦƟƛ ƽƛ ƞǱǝƛ .ʊƇƷǿǅ  ƝƜƶƦǸƛ ǻǸƜəƛƸƭ ƣƻǿǉ ǻƟ ƛƻ ƼƦɌƛƻƜɌ ƼǼ

ǴʊƸǹɌƇ ƻƜɌʉ  ʉǾƻǴ ǲƜƮǸƛ ǶƏʊƸǼƷ ƸǚƟ ƼƦɌƛƻƜɌ ǛƛƼǁ ǻƟ Ǿʉ ƜǽƦǸƛ Ɯƥʉ Ǵ ǻƦǅƻʊƷǾƻ .
ƛ ǻƟʋǷ ǿɚǰƛʉ ǅƽƛƷƼȢʊƇ îȢʌƜǵʋǄí ǴʊǿəʋƸǹ .ʋɍʊ Ǻƛƻ ƽƛƜǼʉ  ǷƦǅǿǸʋɋ ȢʌƜǵʋǄ 

 ǻǩǱƱ ƽƛ ǺƷƜǥƦǁƛwhile :Ƥǁƛ 



ȈȊȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

index = 0  

while index < len(fruit):  

    letter = fruit[index]  

    print(letter)  

    index = index + 1  

ƛʋǷ Ȣ ƇǻǩǱƱʌƜǵʋǆʊ  ƻƷ ǯǩƦǂǴ ƣƻǿǉ ǻƟ ƛƻ ǢƼƱ ƼǼ Ǿ ǺƷƼɌ ƽƜǝƏ ǻƦǅƻ ƻƷ ƛƻʋɋ  ǐƵ
ƜǵǸ ǻƟʋǄ ǴʊƷƻƛƺə ǻǩǱƱ ̲ǏƼǅ .index < len(fruit) ƦǸ ƻƷ ƇƤǁƛʌǻƮ ǎƲǴ ǻƟʊ  ǻɌ

index ǾƜǂǴʉ ǻǸƸƟ Ǿ ǺƸǴƏ ƻƷ ƝƏ ƽƛ ǐǱǝ ǏƼǅ ƇƸǅ ǻƦǅƻ ǮǿǑ ƜƟʉ  ƸǼƛǿƶǸ ƛƼƭƛ ǻǩǱƱ
ƼƵƏ .ƸǅʋǷ ƻƜɌƼƦɌƛʉ ǱǵǙ ǻɌʌƣƜ  ƻƷƛʋǷ  ǻǩǱƱ ʉǾƻǴ ǲƜƮǸƛ ǶƏʊƇƷǿǅ  ǈƵƜǅ ƜƟ

len(fruit) -1 ƼƵƏ ƞƵ ǻɌ ƷǿƟ ƸǼƛǿƵʋǷ Ǹ ǻƦǅƻ ƼƦɌƛƻƜɌʌƾ Ǵ ƝǿǂƲǴʊƷǿǅ. 

while

 

ʋɋ Ʒ ǺƛƻʋƼɚ ƛƼƟʉ  ǷƦǅǿǸʋɋ ȢʌƜǵʋǄ  ǻǩǱƱ ƽƛ ǺƷƜǥƦǁƛfor :Ƥǁƛ 

for char in fruit:  

    print(char)  

ƼǼ ƻƜƟʉ Ǵ ƛƼƭƛ ǻǩǱƱ ǻɌʊƇƷǿǅ ƸǚƟ ƼƦɌƛƻƜɌʉ ǞƦǴ ǻƟʌƼ char  .Ƹǅ ƸǼƛǿƵ ǺƷƛƷ ƤƠǂǸ
ƛʋǷ ǸƜǴƽ Ɯƥ ǻǩǱƱʊǻɌ ƼƦɌƛƻƜɌʉ ǨƜƟʊ Ȣ ǻǴƛƷƛ ƇƸǅƜƟ ǺƸǸƜǵǸʌƛƸ ǴʊƸǹɌ. 

 

ʋɋ  ƽƛ ǄƶƟʋɋ  ƛƻ ǻƦǅƻîȬƜǨ íʋƜ îǻǚǒǨ íǴʊǿəʌʋǳ ƝƜƶƦǸƛ .ʋɋ  ƇǻƦǅƻ ƽƛ ǻǚǒǨ
 ƝƜƶƦǸƛ ƜƟ ǻƟƜǆǴʋɋ ƽ ǮƜƪǴ ǻƟ .Ƥǁƛ ƼƦɌƛƻƜɌʋƼ ǹɌ ǺƜɚǸʌƸ: 



 ǻƦǅƻƜǼ  ȈȊȌ 

 

>>> s = 'Mo nty Python'  

>>> print(s[0:5])  

Monty 

>>> print(s[6:12])  

Python 

ƇƼɚǱǵǙ ƦǵǂǨʊ  ƼƦɌƛƻƜɌ ƽƛ ǻɌ ǻƦǅƻ ƽƛn ƼƦɌƛƻƜɌ ǻƟ Ǿ ǺƸǅ ǗǾƼǅ ǲƛmǴ ǲƛʊƸǁƻ  ƛƻ
ǴƼƟʊƸǸƻƛƸəƛ ƜƟ .ʋǷ  ƼƦɌƛƻƜɌ ͔ǯǴƜǅ ˸ǯǉƜƱ ǻɌ ǺƸǙƜǨnǴ ǲƛʊƇƷǿǅ ǰǾʊ  ƼƦɌƛƻƜɌ ǯǴƜǅ
m.Ƹǅ ƸǼƛǿƶǸ ǲƛ 

Ƽəƛ  ƽƛ ǯƠǨ) ǮǾƛ ǈƵƜǅ ƜǵǅƟ ǳǱǨ ƽƛ ƛƻ (ǻǒǩǸ ǾƷʌƽƛƸǹʋƇƸ ƛƸƦƟƛ ƽƛ ǻǚǒǨʉ  ǻƦǅƻ
Ɵ ǳǱǨ ƽƛ ƛƻ (ǻǒǩǸ ǾƷ ƽƛ ƸǚƟ) ǲǾƷ ǈƵƜǅ Ƽəƛ .Ƹǅ ƸǼƛǿƵ ǗǾƼǅʌƽƛƸǹʋƇƸ ƜȢ Ɯƥ ǻǚǒǨʋǶƜ 

:ƷǿƟ ƸǼƛǿƵ ǻƦǅƻ 

>>> fruit = 'banana'  

>>> fruit[:3]  

'ban'  

>>> fruit[3:]  

'ana'  

Ƽəƛ ǰǾƛʌǷ  Ǿ ƼƦəƻƾƟ ƇǈƵƜǅʋƜ ƇƷǿƟ ǲǾƷ ǈƵƜǅ ƜƟ ƼƟƛƼƟ  ˸ǯǉƜƱʋɋ ǻƦǅƻʉ ǰƜƵʊ 
ǴʊƷǿǅ :Ƹǅ ƸǼƛǿƵ ǈƶǆǴ ǮǿǨ ǯǩǸ ƤǴ˥Ǚ ǾƷ ƜƟ ǻɌ 

>>> fruit = 'banana'  

>>> fruit[3:3]  

''  

ʋɋ ǻƦǅƻʉ ǰƜƵʊƇ Ǽ ǯǴƜǅʌȭ ƼƦɌƛƻƜɌʉ  ǶƏ ǮǿǑ Ǿ ǺƸǆǸ0 ǰǾ ƇƷǿƟ ƸǼƛǿƵʊ  ƻƷ
ƜǁʋƼ Ơǅ ƷƻƛǿǴʌǻ  ǻƟʋɋ ǻƦǅƻʉ ǰǿǵǚǴʊ ǴʊƸǅƜƟ. 

fruitfruit [:] 



ȈȊȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

ƜǅʋƸ ǅƜƟ ǺƸǅ ǻǁǿǁǾʌƸ  (=) ǃƻƜǵə ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǻɌʋɋ  ƛƻ ǻƦǅƻ ƻƷ ƼƦɌƛƻƜɌ
Ǟƥ Ǿ ǺƷƻǾƏƻƷʌʌƼ ǼƷʌƸ:˥ƪǴ . 

>>> greeting = 'Hello, world!'  

>>> greeting[0] = 'J'  

TypeError: 'str' object does not sup port item assignment  

ƤɍƮƟƏ ƛ ƻƷʋǷ  ƤǰƜƱʋɋ Ə Ǿ Ƥǁƛ ǻƦǅƻʋƇǳƦ ƼƦɌƛƻƜɌʉƤǁ Ǵ Ɯǵǅ ǻɌʊǼƛǿƵʌƸ  ǻƟ ƛƻ ǶƏ
ǼƷ ǇƜǊƦƵƛ ǻƦǅƻʌƸƛ ƻƷ .ʋƜƮǹ  ǯƪǴ ƤɍƮƟƏʋɋ ǰǾ ƌƤǁƛ ƻƛƸǩǴʊ Ə ƻƷʋǺƸǹ ƜǹǚǴʉ 

ǨƷʌǧƼƥʉ ƛƼƟ ƛƻ ǶƏ ƽƛʉǶƜƥ ǼƛǿƵʌǳ  .Ƥǥəʋɋ ƏʋƇǳƦ ʋɍʊ ƷƜǩǴ ƽƛʋƼ  ƻƷ ƷǿƭǿǴʋɋ ƮǸƽʌƼ 
 ƝƜǂƱ ǻƟǴʊƏʋƸ. 

ǰƷʌǯ ǒƵ ƻƷ Ɯƛ ƇˤƜƟ ǮƜƪǴʋǷ ǻƦǅƻ ǻɌ ƤǁƛǞƥ ƜǼʌʌƼ ƺȢƜǸʋƇƸǸƼ ƛ ǻƟʋǷ ǹǚǴʊ  Ɯǵǅ ǻɌ
ʋɋ ǻƦǅƻʉ ǵǸ ƛƻ ƷǿƭǿǴʊǸƛǿƥʌƸ ǞƥʌʌƼ ǼƷʌƸƼƦǽƟ .ʋǷ ƻƜɌʉ Ǵ ǻɌʊǸƛǿƥʌƸ ǼƷ ǲƜƮǸƛʌƸ 

 ƤƵƜǁʋɋ ǻƦǅƻʉ ƸƭʋƸ ǻƦǅƻ ƽƛ ǺƷƜǥƦǁƛ ƜƟʉ ǱƠǨʊ Ɯƭ Ǿʋƾɚʋǹʊ ǺƼǽƟ ƜƟ ƼƦɌƛƻƜɌəʌƼʉ 
ǈƵƜǅ ƽƛ:ƤǁƜǼ 

>>> greeting = 'Hello, world!'  

>>> new_greeting = 'J' + greeting[1:]  

>>> print(new_greeting)  

Jello, world!  

ƻƷ ƛʋǷ  ǶƷƼɌ ǻǚǒǨ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ ǮǾƛ ǢƼƱ ƜǴ ǮƜƪǴgreeting  ǶƸǸƜƠǂȮ Ǿʋɋ 
Ǟƥ ƇǶƏ ǻƟ ƼƦɌƛƻƜɌʌʌƼ ƷƛƷʋǳ ǻƟ .ʋƷƜ ǅƜƟ ǻƦǅƛƷʌƸ ǻƦǅƻ ǻɌʉ Ǳǉƛʊ  ǶƜǵǼHello, Wor ld 
.Ƥǁƛ ǧƟƜǁ 

 

ǻǴƜǸƼƟʉ ƽʋƇƼ ƦǰƜǚǤƷ ƷƛƸǚƥʊ  ǢƼƱ ǻɌa Ǵ ƝƜǂƱ ƛƻ ǺƸǅ ƼǼƜǕ ǻƦǅƻ ƻƷʊƸǹɌ: 



 ǻƦǅƻƜǼ  ȈȊȎ 

 

word = 'banana'  

count = 0  

for letter in word:  

    if letter == 'a':  

        count = count + 1  

print(count)  

ƻƷ ƛʋǷ ǿɚǰƛ ƜǴ ǻǴƜǸƼƟʉ ƷʋƼɚʉ  ǳǁƛ ǻƟ ƇǻƠǁƜƲǴ ƽƛîǃƻƜǵǅ íƷƛƷ ǶƜǆǸ Ɯǵǅ ǻƟ ƛƻʋǳ .
ǞƦǴʌƼ count  ƜƟȑ ǼƷƻƛƸǩǴʊ ǰǾƛʌǻ  ǻɌ ƻƜƟ ƼǼ ǀȣǁ Ǿ ǺƸǅa ƸȢ ǻƦǅƻ ƻƷʋƻƛƸ  ƇƸǅʋɋ 

ƷƼə ǻǤƜǍƛ ǶƏ ǻƟ ƷƸǙʋƸǸƜǴƽ .ʊǻɌ Ǵ ƫƻƜƵ ǻǩǱƱ ƽƛ ǻǴƜǸƼƟʊƇƷǿǅ count ǾƜƱʉ ƦǸʌǻƮƛʉ 
 ƷƛƸǚƥ ƽƛaƜǼʉ .ƷǿƟ ƸǼƛǿƵ ǻƦǅƻ ƻƷ ƷǿƭǿǴ 

count

 

in 

ǻǵǱɌʉ in ʋɋ ǰǿƟ ƼɚǱǵǙʊ Ǵ ƛƻ ǻƦǅƻ ǾƷ ǻɌ ƤǁƛʊəʌƷƼ  ǾTrue ǻƦǅƻ Ƽəƛ ƛƻʉ  ǻƟ ǮǾƛ
ƦǵǂǨ ǶƛǿǹǙʊ ǻƦǅƻ ƽƛʉ ƸǅƜƟ ǲǾƷǴƼƟ ƇʊƸǸƛƷƼə. 

>>> 'a' in 'banana'  

True 

>>> 'seed' in 'banana'  

False 

 

ƜǼƼɚǱǵǙʉ ƜǩǴʋǻǂ Ǿƻʉ ǻƦǅƻǸ ƜǼʌƾ Ǵ ǯǵǙʊƸǹǹɌǴ Ƽəƛ .ʊǼƛǿƵʌƸ ƠƟʌǹʌƸ  ƜƟ ǻƦǅƻ ǾƷ ǻɌ
:ƸǸƼƟƛƼƟ ǳǼ 



ȈȊȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

if word == 'banana':  

    print('All right, bananas.')  

ǩƟʌǻʉ ƜǼƼɚǱǵǙʉ ƜǩǴʋǻǂ ƛƼƟʉ Ǵ ƜƠǥǰƛ ƿƜǁƛ ƼƟ ƣƜǵǱɌ ǶƷƼɌ ƞƥƼǴʊƸǹǸƛǿƥ əƻƾƟ ɋǵɌʊ 
:ƸǹǅƜƟ Ɯǵǅ ǻƟ 

if word < 'banana':  

    print('Your word,' + word + ', comes before banana.')  

elif word > 'banana':  

    print('Your word,' + word + ', comes after banana.')  

else:  

    print('All right, banana s.')  

ƻƜƦǤƻ ƜǩǴ ƻƷ ǲƷƼǴʋǻǂ ƜȢ ƜƟʋǶǿƦ  ƻƷ .Ƥǁƛ ƣǾƜǥƦǴ ɋȮǿɌ Ǿ ɗƻƾƟ ǢǾƼƱ ǇǿǊƵ ƻƷ
ƜȢʋǶǿƦ Ȣ ɗƻƾƟ ǢǾƼƱ ǲƜǵƥʌǄ Ǵ ɋȮǿɌ ǢǾƼƱ ǲƜǵƥ ƽƛʊƏʋƸ: 

Your word, Pineapple, comes before banana.  

ʋɋ Ǻƛƻƛƻ ǯƱʋƬ ƛƼƟʉ ƛʋǷ Ǵ ˥ƪǴ .Ƥǁƛ ƷƻƛƸǸƜƦǁƛ ƞǰƜǨ ƽƛ ǺƷƜǥƦǁƛ ǻǰƜǂǴʊǸƛǿƥʌƸ  ǲƜǵƥ
ƼƱƸƠƥ ɋȮǿɌ ǢǾƼƱ ǻƟ ƛƻ ǢǾʋǯ ǹɌʌƸ ǱǵǙ ǀȣǁ ǾʌƣƜ  ƛƻ ʉǾƻǼƷ ǲƜƮǸƛ ǶƏʌƸ. 

string 

ǻƦǅƻƜǼ ʋɋ ƤɍƮƟƏ ƽƛ ǮƜƪǴƜǼʉ ƜȢʋǶǿƦ Ǵ ƻƜǵǅ ǻƟʊƸǸǾƻ .ʋɋ  ǯǴƜǅ (Ƙǅ) ƤɍƮƟƏ
Ǵ ƜǼƸƦǴ Ǿ ǺƷƛƷʊƷǿǅǚƟƛǿƥ ƇƸƦǴ .ʊ ƻƜɌǿƥ ƣƻǿǉ ǻƟ ƤɍƮƟƏ ƻƷ ǻɌ ƤǁƛʉǺƸǅ  ǺƷƛƷ ƻƛƼǨ

ǺƸǅƛƼƟ Ǿ ƸǸƛʉ  ǲƜǵƥǻǸǿǵǸƜǼʉ .ƸǹǁƼƦǁƷ ƻƷ ƤɍƮƟƏ ǶƏ 

ƜȢʋǶǿƦ ǚƟƜƥʊ  ǲƜǸ ƜƟdir ǰ ǻɌ ƷƻƛƷʌƤǂ ƜǼƸƦǴʉ  ƻƷ ƷǿƭǿǴʋɋ ƜǵǸ ǻƟ ƛƻ ƤɍƮƟƏʋǄ 
ǴʊƷƻƛƺə ǘƟƜƥ .type  ǗǿǸʋɋ Ǵ ǶƜǆǸ ƛƻ ƤɍƮƟƏʊƸǼƷ  ǘƟƜƥ Ǿdir ƜǼƸƦǴʉ  ƻƷ ƷǿƭǿǴ

.ƛƻ ƤɍƮƟƏ ǶƏ 



 ǻƦǅƻƜǼ  ȈȊȐ 

 

>>> stuff = 'Hello world'  

>>> type(stuff)  

<class 'str'>  

>>> di r(stuff)  

['capitalize', 'casefold', 'center', 'count', 'encode',  

'endswith', 'expandtabs', 'find', 'format', 'format_map',  

'index', 'isalnum', 'isalpha', 'isdecimal', 'isdigit',  

'isidentifier', 'islower', 'isnumeric', 'isprintable',  

'isspace', 'istitle', ' isupper', 'join', 'ljust', 'lower',  

'lstrip', 'maketrans', 'partition', 'replace', 'rfind',  

'rindex', 'rjust', 'rpartition', 'rsplit', 'rstrip',  

'split', 'splitlines', 'startswith', 'strip', 'swapcase',  

'title', 'translate', 'upper', 'zfill']  

>>> help(str. capitalize)  

Help on method_descriptor:  

 
capitalize(...)  

    S.capitalize() - > str  

 
    Return a capitalized version of S, i.e. make the first 

character  

    have upper case and the rest lower case.  

>>> 

ǘƟƜƥ dir ǰʌƤǂ Ǵ ǶƜǆǸ ƛƻ ƜǼƸƦǴʊƸǼƷ  ǘƟƜƥ ǃƻƜǹɌ ƻƷ Ǿhelp  ƷƜǹǁƛ Ǿ ƣƜǙ˥Ǒƛ
ǺƷƜǁƛʉ  ƽƛʋɋ ƜǵǸ ǻƟ ƛƻ ƸƦǴʋǄ ǴʊƷƻƛƺə ƣƜǙ˥Ǒƛ .ƼƦǆʌƟ ƜǼƸƦǴ ƽƛʉ Ǵ ƛƻ ǻƦǅƻʊǸƛǿƥʌƸ 
ƛ ƽƛʋƜƮǹ ǿƶƟƛǸʌƸ: 

https://docs.python.org/3.5/library/stdtypes.html#str ing - methods  

 ǸƛǿƵƛƼǤʊ ʋɋ ǸƛǿƵƛƼǤ ƸǹǸƜǴ ǻƟ ƇƸƦǴʊ ʋɋ  ƇƤǁƛ ǘƟƜƥʋǹǚʊ əƻƏ ǳǼ ƸƦǴʌƤǹǴǿ  ƛƻ
ǴʊəʌƷƼ ƻƛƸǩǴ Ǿʉ ǴƼƟ ƛƻʊƌƸǸƛƷƼə ǰǾʊ ƛ ͔ǷƦǴʋǷ ǸƛǿƵƛƼǤʊ ƛƼƟ .Ƥǁƛ ƣǾƜǥƦǴʉ ǸƛǿƵƛƼǤʊ 

ǞƦǴ ǲƜǸ ǻƟ ƛƻ ǶƏ ͝ǲƜǸ ƇƸƦǴʌƼ  ƜƟʋɋ Ɵ ǻǒǩǸʌǶƜǆǹ ǴʊǸƜƠǂȮʌǳ. 

ǻƟ  ƸƦǴ ǮƜƪǴ ǶƛǿǹǙupper ʋɋ ǅƻǴ ƛƻ ǻƦʊəʌƷƼ ǻƦǅƻ Ǿƛʉ ƸƭʋƸ  ǄǤǾƼƱ ǲƜǵƥ ǻɌ
ǴƼƟ ƛƻ Ƥǁƛ ɗƻƾƟʊƸǸƛƷƼə. 

https://docs.python.org/3.5/library/stdtypes.html#string-methods


Ȉȋȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǻƟ Ɯƭʉ ǘƟƜƥ ǷƦǴ ƽƛ ǺƷƜǥƦǁƛƇ  ƣƻǿǉ ǻƟ ǻɌupper(word)  ǇǿǊƶǴ ǷƦǴ ƽƛ ƇƤǁƛ
 ƸƦǴʋǹǚʊ word.upper () Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ. 

>>> word = 'banana'  

>>> new_word = word.upper()  

>>> print(new_word)  

BANANA 

ƛʋǷ  ǶƏ ǻƟ ǻɌ ƞǰƜǨîǻǒǩǸ źƷƜǵǸ íǴʊǿəʌʋƇǳ  ƇƸƦǴ ǲƜǸupper ǈƶǆǴ ƛƻ ǻƦǅƻ ǲƜǸ Ǿ Ƈ
 ƛƻ ƸƦǴ Ǿ ǺƷƼɌ ʉǾƻǞƦǴ ƜǴ ǮƜƪǴ ƻƷ) ǶƏʌƼ wordǴ ǮƜǵǙƛ (ʊƸǹɌƜǼƾƦǸƛƼȢ .ʉ ǰƜƵʊ  ǻƟ

ƛʋǷ ǹǚǴʊƤǁ ƛ ǻɌʋǷ Ǽ ƸƦǴʌȭ əƻƏʌƦǹǴǿʊ ƻƷ ƛƻʋƤǤƜ ǵǸʊƸǹɌ. 

ǸƛǿƵƛƼǤʊ ʋɋ  ƇƸƦǴinvocation ʋƜ îƻƜǎƱƛ íǴ ǺƸǸƛǿƵʊƷǿǅƛ ƻƷ .ʋǷ  ƜǴ ƇǮƜƪǴ
Ǵʊǿəʌʋǳ  ǻɌupper Ǿƻ ƛƻʉ word ƷƼɌ ƻƜǎƱƛʋǳ. 

ƛƼƟʉ  ƇǮƜƪǴʋɋ  ǳǁƛ ǻƟ ǻƦǅƻ ƸƦǴfind Ɯƭ ǻɌ ƷƻƛƷ ƷǿƭǾʋǺƜɚ ʋɋ  ƻƷ ƛƻ ǻƦǅƻʋɋ 
ǻƦǅƻʉ ƷʋƼɚ Ǵ ǿƮƦǂƭʊƸǹɌ: 

>>> word = 'banana'  

>>> index = word.find('a')  

>>> print(index)  

1 

ƻƷ ƛʋǷ  ƜǴ ƇǻǸǿǵǸfind  ƛƻǾƻ ʉword ǤƼƱ Ǿ ǺƷƼɌ ƻƜǎƱƛʊ Ȣ ƻƷ ǻɌʊ ƷǿƟ ǶƏʋǳ  ǻƟ ƛƻ
ƛƼƟ ƼƦǴƛƻƜȢ ƣƻǿǉʋǄ ƷƜƦǁƼǤʋǳ. 

ƸƦǴ find Ȣ ǻƟ ƻƷƜǨʌƛƸ ƽ źǶƷƼɌʋǻƦǅƻƼƜǼ :ƤǁƜǼƼƦɌƛƻƜɌ ƸǹǸƜǴ ǻƟ 

>>> word.find('na')  

2 

ƛʋǷ Ǵ ƸƦǴʊƸǸƛǿƥ əƻƏʌƤǹǴǿ Ǹ ƛƻ ǲǾƷʌƾ ƻƷʋƤǤƜ ǸƜɍǴ ǻȮ ƽƛ ƛƻ ǿƮƦǂƭ ǻɌ ƸǸƛƸƟ Ɯƥ ǺƷƼɌʊ 
:ƸǹɌ ǗǾƼǅ 



 ǻƦǅƻƜǼ  ȈȋȈ 

 

>>> word.find('na', 3)  

4 

ʋɋ ƛƻ ƻƜɌʋƬ Ɵ ƽƛʌǷ ǻǱǉƜǤ ǶƷƼƟƜǼʉ ǰƜƵʊ  ǻǱǉƜǤ)ʋƜ tab ʋƜ Ƹƭ ǏǿǒƵʋƸ Ǿ ƛƸƦƟƛ ƽƛ (
ƜǽƦǸƛʉ ʋɋ  ƸƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǻƦǅƻstrip :Ƥǁƛ 

>>> line = '  Here we go  '  

>>> line.strip()  

'Here we go'  

ƵƼƟʊ  ǯƪǴ ƜǼƸƦǴstartswith ƜǼƻƛƸǩǴʉ ǰǿƟʊ ǴƼƟ ƛƻʊƷƼəƸǹǸƛ: 

>>> line = 'Have a nice day'  

>>> line.startswith('Have')  

True 

>>> line.startswith('h')  

False 

 ƸƦǴstartswith əƻƾƟ ǻƟʊ ɍȮǿɌ Ǿʊ ǵǼ ǻƟ ƇƤǁƛ ƿƜǂƱ ǢǾƼƱʌǷ Ɯǅ ƼǑƜƵʋƸ  ƸƟ
 ǯɌ ǻɌ ƸǅƜƠǸʋɋ ƸƠƥ ɋȮǿɌ ǢǾƼƱ ǻƟ ƛƻ ǄǤǾƼƱ Ǿ ǻƦǤƼə ƛƻ ǐƵʋǯ  ǀȣǁ Ǿ ǺƷƼɌ

ǁƻƼƟʊ  ƛƻǾƻʉ ƜƮǸƛ ǶƏǼƷ ǲʌƸ: 

>>> line = 'Have a nice day'  

>>> line.startswith('h')  

False 

>>> line.lower()  

'have a nice day'  

>>> line.lower().startswith('h')  

True 

ƻƷ  ƸƦǴ ƇƼƵƏ ǮƜƪǴlower  ƸƦǴ ƽƛ ǀȣǁ Ǿ ǺƸǅ ƻƜǎƱƛstartswith ǺƷƼɌ ǺƷƜǥƦǁƛƛʋǳ .
ƛ ǻƟʋǷ  ƸƦǴ ƣƻǿǉstartswith  ʉǾƻǻƦǅƻʉ ƭƸʋƸ  Ƥǁƛ ɋȮǿɌ ǄǤǾƼƱ ǲƜǵƥ ǻɌ
ǱǵǙʌƣƜ Ǵ ǲƜƮǸƛ ƛƻʊƸǼƷƥƼƥ ƞǨƛƼǴ Ƽəƛ .ʌźƞ ǅƜƟ ƜǼƸƦǴʌƇƸ ƦƱʊ ǴʊǸƛǿƥʌƸ  ƛƻ ƸƦǴ ƸǹȮ

ɌƼƥ ƣƻǿǉ ǻƟʌƠʊ  Ɯǽǹƥ ƻƷʋɋ ƛ ƣƻƜƠǙƻƜǎƱ ǹɌʌƸ: 



Ȉȋȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> line = 'Have a nice day'  

>>> line.startswith('h')  

False 

>>> line.lower().startswith('h')  

True 

>>> 

count

abanana 

https://docs.python.org/3.5/library/stdtypes.html#string - methods  

 

̕ˤƜǵƦƱƛ ƛƼƟʉ ƽ ǳǼ ƜǵǅʋƷƜ ȢʌǄ ǴʊƏʋƸ  ǯƵƛƷ ǻƟ ǻɌʋɋ  ǮƜƠǸƷ ǻƟ Ǿ ǺƷƼɌ ǺƜɚǸ ǻƦǅƻʋɋ ƽʋƼ-
ƷƼɚƟ ǻƦǅƻʋƸǹɌ ǋƼǤ ˥ƪǴ .ʌƸ  ǻɌʋɋ Ƽǁʉ ǐƵ ǳʋƻƛƷ ƛƻ ƽ ƣƻǿǉ ǻƟ ǻɌʋƼ ƞǰƜǨƸǹƟʉ ǺƸǅƸǸƛ: 

From stephen.marquard@uct.ac.za Sat Jan  5 09:14:16 2008  

ˤƜƱ ƜǅʋƸ ǼƛǿƶƟʌǳ ƻƛƷƼƟ Ǿ ǺƷƼɌ ƛƸƭ ǐƵ ƼǼ ƽƛ ƛƻ ƿƻƷƏ ǲǾƷ ƤǵǂǨ ǻɌʋǳ ƛ ƻƷ)ʋƜƮǹ :
uct.ac.zaǴ ƜǴ .(ʊǸƛǿƥʌǳ  ƸƦǴ ƽƛfind ƜȢ ƻƷ ǶƷƽ ȬƜǨ ǃǾƻ ǾʋƇǶǿƦ ǹɌ ǺƷƜǥƦǁƛʌǳ. 

>>> data = 'From stephen.marquard@uct.ac.za Sat Jan  5 

09:14:16 2008'  

>>> atpos = data.find('@')  

>>> print(atpos)  

21 
>>> sppos = data.find(' ',atpos)  

>>> print(sppos)  

31 
>>> host = data[atpos+1:sppos]  

>>> print(host)  

uct.ac.za  

>>> 

https://docs.python.org/3.5/library/stdtypes.html#string-methods


 ǻƦǅƻƜǼ  ȈȋȊ 

 

ƜǴ  ƽƛʋɋ  ƸƦǴ ƽƛ ǻƶǂǸf ind Ɯƭ ǶƷƼɌ ǈƶǆǴ ǺƽƜƭƛ ƜǴ ǻƟ ǻɌʋǺƜɚ ƼƦɌƛƻƜɌʉ  ǻƦǅƻ ƻƷ ƛƻ
ǴʊƇƸǼƷ ƷƼɌ ǺƷƜǥƦǁƛʋƌǳ ƛ ǻƟʋǷ  ƣƻǿǉfind ǴʊƸǸƛƷ  .ƸǹɌ ǗǾƼǅ ƜƮɌ ƽƛ ƛƻ ǿƮƦǂƭ ǻɌ
ǸƜǴƽʊǻɌ ȬƜǨ ǻƟ ǗǾƼǅƷƼɌ ǶƷƽʋƇǳ  ƼƦɌƛƻƜɌ ƽƛ ƜǴʉ  ǻɌʋɍʊ  ƽƛ@ ƷƼɌ ǗǾƼǅ ƷǿƟ ƼƥǿǱƭʋǳ .

ɚǸƜǆǸ ǻɌ ǲǾƷ ǈƵƜǅƼ ƜȢʋźǶƜ ȬƜǨ ƇƤǁƛ ǶƷƽ ǲƜǸ ƜƟ ˤƜƟ ǮƜƪǴ ƻƷ ǻɌ ƷǿƟ ǻǱǉƜǤ ƼƦɌƛƻƜɌ
ǞƦǴʌƼ sppos ȬƜǨ ƜǴ ˤƜƱ .Ƥǁƛ ǈƶǆǴ ƽƛ ƸǚƟ ƼƦɌƛƻƜɌ ƽƛ ƛƻ ǶƷƽ@  ƼƦɌƛƻƜɌ Ɯƥ Ǿ

ǰǾ) ǻǱǉƜǤʊ ƷƛƷ ǲƜƮǸƛ (ǶƏ ǯǴƜǅ ǻǸʋǳ. 

Ƹǹǁ  ƸƦǴ ǻƟ ǐƠƥƼǴfind Ǵ ƛƻʊǸƛǿƥʌƸ ǰ ƻƷʌɋǹ ƽʋƼ ǸƛǿƶƟʌƸ: 

https://docs.python.org/3.5/library/stdtypes.html#string - methods  

format 

ƼɚǱǵǙ  ƤǴƼǤʋƜ ƛƻƏʋǄ ʋǹǚʊ % ǺƽƜƭƛ ƜǴ ǻƟʉ ǻƦǅƻ ƤƵƜǁǆƶƟ ǶƷƼɌ ƜƮƟƜƭ Ǿ ƜǼʊ  ƽƛ
ǶƏƛƻ ƜǼƇ ǺƷƛƷ ƜƟƜǼʊʋ ǞƦǴ ƻƷ ǻɌʌƜǼƼ ƵƹʌǺƼ ǺƸǅ Ǵ ƇƤǁƛʊƸǼƷǸƜǴƽ .ʊǻɌ %  ʉǾƻ ƷƛƸǙƛ
Ʋǉʌư Ǵ ǻƦǤƼə ƻƜɌ ǻƟʊƇƷǿǅ Ȣ ƼɚǱǵǙʌǻǸƜǵ ƥǾƜǥƦǴ ƷƼɌƻƜɌ Ǿ ǺƸǅ ǺƸǸƛǿƵʊ ǸƜǴƽ .ƷƻƛƷʊǻɌ 
ǰǾƛʌǷ  ƸǸǿǱǵǙʋɋ  ƇƸǅƜƟ ǻƦǅƻ% ƛƻƏ ƼɚǱǵǙʋǄ .ƷǿƟ ƸǼƛǿƵ 

ǰǾƛʌǷ ƤǴƼǤ ƸǸǿǱǵǙƼƦǁƛʋɘǹ  ʋƜ ǻƦǅƻȮʌǄǹ  Ǵ ǺƸǸƛǿƵʊƷǿǅ  ƷƛƸǚƥ ǯǴƜǅ Ǿʋɋ ʋƜ 
ƟʌƼƦǆ  ƽƛƤǴƼǤ  ǀǹƙǿɍǁʋƜ îǰƛǿƥʊ ȮʌǄǹ [ǢǾƼƱ] íǴʊƷǿǅƤǴƼǤ . ǈƶǆǴ ǀǹƙǿɍǁ
ǴʊƸǹɌ ǖǸ ƸǸǿǱǵǙ ǻɌʌƼ ǖǸ ǻƟʌƼ ƞǰƜǨ ǻǸǿɚȮƸǹƟʉ ʋƜ ƛƻƏʋǄ ƦǸ .ƷǿǅʌǻƮʉ  ǻǱǉƜƱʋɋ 

.ƷǿƟ ƸǼƛǿƵ ǻƦǅƻ 

ǻƟ ƤǴƼǤ ƇǮƜƪǴ ǶƛǿǹǙ" ǀǹƙǿɍǁ%dƛ ǻƟ "ʋǷ ǹǚǴʌƤǂ ǴǾƷ ǻɌʌǷ ƜƟ ƸǸǿǱǵǙʋƦǂʊ 
 ǶƛǿǹǙ ǻƟ ǻɌʋɋ Ʋǉ ƷƸǙʌư ƞǰƜǨƸǹƟʉ ƛ ƻƷ) ƷǿǅʋƜƮǹ d ǰǾƛʌǷ  ǢƼƱdecimal 

.(Ƥǁƛ 

>>> camels = 42 

>>> '%d' % camels 

'42'  

https://docs.python.org/3.5/library/stdtypes.html#string-methods


Ȉȋȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƦǸʌ ˸ ǻƮ ǻƦǅƻƛʉ  ƻƛƸǩǴ ƜƟ"42" ǅƜƟ ƞǨƛƼǴ .ƤǁƛʌƸ ƛ ǻɌʋǷ "42"  ƷƸǙ ƜƟ42  ƣǾƜǥƦǴ
ǰǾƛ ǻɌ ƛƼȮ Ƥǁƛʊ ʋɋ ǴǾƷ Ǿ Ƥǁƛ ǻƦǅƻʊ ʋɋ Ʋǉ ƷƸǙʌư. 

ʋɋ ƤǴƼǤƜƭ ƼǼ ƻƷ Ƈǀǹƙǿɍǁʊʋ  ƽƛʋɋ Ǵ ǻƦǅƻʊƸǸƛǿƥ ɚƟ ƻƛƼǨʌƇƷƼ ƦǸ ƻƷʌǻƮ 
ǴʊǸƛǿƥʌƸ ƻƛƸǩǴʉ  ǶǾƻƷ ƻƷ ƛƻʋɋ ǹɌ ǾƼǤ ǻǱǵƭʌƸƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ: 

>>> camels = 42 

>>> 'I have spotted %d camels.' % camels  

'I have spotted 42 camels.'  

Ƽəƛ ƟʌǄ  ƽƛʋɋ ƤǴƼǤ ƻƷ ǀǹƙǿɍǁʋɋ ǴǾƷ ƇƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾ ǻƦǅƻʌǷ əƻƏʌƤǹǴǿ 
ƜƟʋƦǂʊ ʋɋ ƥǯ͔ȢƜI  ƤǴƼǤ ƼǼ .ƸǅƜƟƥƼƥ ǻƟ ǯȢƜƥ ƻƷ ƷǿƭǿǴ ƼǊǹǙ ƜƟ ǀǹƙǿɍǁʌƞ Ơǒƥʌǧ 

Ǵ ǺƷƛƷʊƷǿǅ. 

ǮƜƪǴ ƽʋƼ " ƽƛ%dƛƼƟ  "ʉ Ɯƭʋƻƛƺɚʉ ʋɋ Ʋǉ ƷƸǙʌư " Ǿ%gƛƼƟ  "ʉ Ɯƭʋƻƛƺɚʉ 
ʋɋ ƻƜǆǙƛ ƷƸǙʉ ǁƼȣǸ)ʌƸ " Ǿ (ƛƼȮ%sƛƼƟ "ʉ Ɯƭʋƻƛƺɚʉ ʋɋ Ƥǁƛ ǺƷƼɌ ǺƷƜǥƦǁƛ ǻƦǅƻ. 

>>> 'In %d years I have spotted %g %s.' % (3, 0.1, 'camels')  

'In 3 years I have spotted 0.1 camels.'  

ǺƻƜǵǅʉ ƜƟ ǯȢƜƥ ƻƷ ƼǉƜǹǙʋƦǂʊ ƤǴƼǤ ǺƻƜǵǅ ƜƟƸǅƜƟ ǻƦǅƛƷ ǧƟƜǒƥ ǻƦǅƻ ƻƷ ǀǹƙǿɍǁ .
Ǵǿǁ ̷˥ƪǴʌǷ ƤǴƼǤǴǿǁ ƜƟ ǀǹƙǿɍǁʌǷ Ȣ ǯȢƜƥ ƻƷ ƷǿƭǿǴ ƼǊǹǙʌƸǸǿ ǴʊƷƻǿƵǹȯǵǼ .ʌǷ 

ƜƟ ƼǉƜǹǙ ǗǿǸʋƦǂʊ ƤǴƼǤ ƜƟ ǻɌƟƜǒǴ ǀǹƙǿɍǁ:ƸǅƜƟ ǧ 

>>> '%d %d %d' % (1, 2)  

TypeError: not enough arguments for format string  

>>> '%d' % 'dollars'  

TypeError: %d format: a number is required, not str  

                                                           

I Tuple  



 ǻƦǅƻƜǼ  ȈȋȌ 

 

ƻƷ ǤƜɌ ƼǉƜǹǙ ƇǮǾƛ ǮƜƪǴʊ ƛƼƟʉ  ǗǿǸ ƜƟ ǲǾƷ ƸǸǿǱǵǙ ǲǾƷ ǮƜƪǴ ƻƷ Ǿ ƷƻƛƸǸ ƷǿƭǾ ƣƻƜƠǙ
ǼƜƠƦǅƛʊ ǖǸʌƼ ǖǸ ǻƟʌƼ ǅ.Ƥǁƛ ǺƸ 

ƼɚǱǵǙ ƸǹǵƥƻƸǨ ƼɚǱǵǙ ƇƞǰƜǨʉƤǁ ƛ ƜƟʋǷ Ǎǿƥʌư  .Ƥǁƛ Ƥƶǁ ǶƏ ƽƛ ǺƷƜǥƦǁƛ ǻɌ
Ɵ ƣƜǙ˥ǑƛʌƼƦǆ Ǵ ƛƻʊǸƛǿƥʌƸ Ȣ ƽƛʌƸǸǿ ƽʋƼ ǸƛǿƶƟʌƸ: 

https://docs.python.org/3.5/l ibrary/stdtypes.html#printf - style -

string - formatting   

 

ƥƻƜǽǴʊ Ʊ ƻƷ Ƥǁƛ ǲƽˤ ǻɌʌǷ ʋəƷƜʌƼʉ ǻǴƜǸƼƟǿǸʋǂʊ ƟʌƽǿǴƜʋƇƸ ǵƙƛƷ ǄǁƼȢʊ ƛʋǷ  ǮƛƔǁ
 :Ƥǁƛ ƷǿƵ ƽƛîǱɍǆǴ ǻȮʊ ƛʋƜƮǹ ǴʊǻǸǿƥ ȢʌǄ ƟʌƍƷƜí ʋƜ î ƻƜɌ ǻȮʋƜ ƜǼƻƜɌʊʋƇ  ƼƟƻƜɌ

ƜǽǸʊʋ ǴʊǻǸǿƥ ǻǴƜǸƼƟ ǻɌ ǺƸƟ ǲƜƮǸƛʉ "ƟʊǈǩǸƍǻǹɌ ǃƼɌ ƜǴ "í 

ƛƼƟʉ ǻǴƜǸƼƟ ǻƟ ƇǻǸǿǵǸƛʉ ƛƼƟ ƜǴ ǻɌʉ ǻǩǱƱ ǶƷƛƷ ǶƜǆǸʉ while  ǯǊǤ ƻƷîƻƛƼɍƥ í
ƷƼɌ ǺƷƜǥƦǁƛʋǳ ǹɌ ƤǨƷʌƸ: 

while True:  

    line = input('> ')  

    if line[0] == '#':  

        continue  

    if line == 'done':  

        break 

    print(line)  

print('Do ne!')  

 
# Code: http://www.py4e.com/code3/copytildone2.py  

Ƽəƛ Ǽ ƼƟƻƜɌʌȭ ƷǾƻǾʉ  Ǿ ƸǹɍǸ ƷƻƛǾEnter ǨƜǥƥƛ ǻȮ ƸǸƾƟ ƛƻʊ ǴʊƸƦǤƛ: 

https://docs.python.org/3.5/library/stdtypes.html#printf-style-string-formatting
https://docs.python.org/3.5/library/stdtypes.html#printf-style-string-formatting


Ȉȋȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

> hello there  

hello there  

> # don't print this  

> print this!  

print this!  

> 
Traceback (most recent call last):  

  File "copytildone.py" , line 3, in <module>  

    if line[0] == '#':  

IndexError: string index out of range  

ƸɌ ƟǿƵ ǻƟʊ Ǵ ƻƜɌʊƇƸǹɌ ƛ ƼɚǴʋǻɍǹ  ƜƟʋɋ ǰƜƵ ǐƵʊ ƛ ƻƷ .Ʒǿǅ ǻƭƛǿǴʋǷ ǻƟ ƣƻǿǉ 
ƼǑƜƵ ǹʋƛǴƼǥǉ ƼƦɌƛƻƜɌ ǻɍʊ  ƜǴ ƇƷƻƛƸǸ ƷǿƭǾʋɋ ƼƥʋǀɋƟ ƻƷʋƤǤƜ ǴʊǹɌʌƸ. 

ǾƷ ǺƛƻƛƼƟ ǯƱʉ ƛ ǯƱʋǷ ǷǴƛ Ǿ ǯɍǆǴ  ǲǿǁ ǐƵ ǶƷƼɌõ ʊƦƱ ƷǾƻǾ Ƽəƛʉ ǰƜƵʊ  ƸǅƜƟõ 
ƷǿƭǾ ƷƻƛƷ. 

ǰǾƛʌǷ  ƸƦǴ ƽƛ ǺƷƜǥƦǁƛ Ǻƛƻstartswith  ƻƛƸǩǴ ǻɌ ƤǁƛFalse ƛƼƟ ƛƻʉ ǻƦǅƻʉ ǰƜƵʊ 
ǴƼƟʊƸǸƛƷƼə: 

if line.startswith('#'):  

ǴǾƷʌǷ Ǻƛƻ ǷƦǅǿǸ ǯƱʋɋ Ǻƻƛƾəʉ if ǿɚǰƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʉ ƛ ǻƟ .Ƥǁƛ ǔǤƜƲǴʋǷ  ƣƻǿǉ
ǿǅ ǷƚǵǒǴ ǻɌʋǳ ǴǾƷʌǷ ǩǒǹǴ ƣƻƜƠǙʊ ǸƜǴƽ ƜǽǹƥʊǻɌ  ǯǨƛƸƱʋɋ  ƷǿƭǾ ǻƦǅƻ ƻƷ ƼƦɌƛƻƜɌ
ǁƻƼƟ ƷƻƛƷʊ ǴʊƷǿǅ. 

if len(line) > 0 and line[0] == '#':  

 

Counter 
ȞǶȬǖȅĊ DȅǱ ȱƠĊ Ɣ QNǯȭȋǖȆĊ Ȭ NǯƠ ȱǱǔLeN  ȅȡȎ ǯǱ DȃǶǱD NL ȿȴȭțȬ e

ȲLNDȃȤȬǔ ȬǔLȴȋ DȆȠD ȇźȈ eǕȊ ŹǖDȃ ȬǔȃȰƠ" 



 ǻƦǅƻƜǼ  ȈȋȎ 

 

Empty String 
ȱǶȋNDĊ ȅǶƠDNǯƠ ȱƠĊ  c? aȴȔ e ȱǶȋDȃȯ0 ȨȤȯ ǴȬɀȚ eL ȓȈȴǵ e ǴȈD aȴȣ

Ȭ ȍȂȌȬǔLȴȋ" 

Format Operator 
ǕƟ  +ȅƤȪȭȚ% ȱƠ +ǕƟ ᷊ƔǖȊȰ ȱǶȋN/ǴȬȅȠȅǶȈDǕƢȰ ᷉ eǕƟ  e ȱǶȠȅƣ DN ȨŹǯǵ

 ȇźȈǕƟ Ȭ ȨŹǯǵ c? ȅȎǯȰȚ ȨȬǯȋ ȱƠ ȱǶȋNǔLȴȋ  DNȬǔ:LOǯȈ ǵNȴȎ ȱǱǔ  ȱƠ
ǴȬȅȠȅǶȈDǕƢȰ țǵǖǖȮdȃȰȰƠĊ ǵȅǵǖǰ ƣ NDȅȣǖȅĊ Ȭ ȱǶȋN ȨȁDL NL ȨŹǯǵǔLȴȋ" 

Format Sequence 
ȩDȴǵǔDĊ  NL ǯȲȅǶƠDNǯƠ ODǕƟ ǴȬȅȠȅǶȈDǕ+ƢȰ  ȨǹȬ%dȬ cǯȌȯ ȱƠ +ǔȃȲL ǕƟ 

ǯǱ NȴȕƔ NDȃȤȬǕǶȉǔ ƤǱ ȨơȋǖLȅ" 

Format String 
ȱǶȋNDĊ Ȭ NDȅȣ dLǯȡǶȈD LNȴȬ ǰȩǯȣ ȅƤȪȭȚ NǯȰƠ NL ȱƠǔƣǖLȅ ȩDȴǵ ȨȬǯȋ eǔ 

Ȭ ^eȅǾǔLȴȋ" 

Flag 
ǕƟ ȞǶȬǖȅ ȩȴǱǔ DȅǱ ȱƠĊ  ǴȈNL cLDL cǯȌȯǕǯ  cLȴǱ ȓȪȝǕƟ  LNȴȬ Tȅȋ

Ȭ NDȅȣ dLǯȡǶȈDǔƣǖLȅ" 

Invocation 
ǕƟ ȃǶȬ ȱƠ dNDȆƣĊ ȯDȴȁDȅȠ DNǔ ȬǔȃȰƠ" 

Immutable 
ǼȯOǖdȅDĊ ? ȱƠǕȫǶǯȲĊ ȯ QNǯȭƣ ȨǱǯȣ c?ǖȃȰǶȉǵNǯǲȚ ȱǱ "ǔ ȭȯ ǯȭȋǔȯDȴǵǖȃ 
?ǕȫǶǯȲĊ Ȟǵ DN c? NL LȴǻȴȬǖǖȅ ȲLǖȃ ȃǻ NDȃȤȬ eǕȃĊ c? ȱǱ DN RǯȏǶȁD ǯȲ
ȲLǖȃ" 



Ȉȋȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Index 
ǕƟ ǿȎ NDȃȤȬǖǽ DȅǱĊ ? EǯȂǶȯDǕȭǶǔ  NLǕƟ ǼȯOǖ+dȅ  ȃȰȯǯȬǕƟ  NL ȅǶƠDNǯƠ
ǕƟ "ȱǶȋN 

Item 
Ǖơǔ LǯȤȬ ODǕȅ  NL LȴǻȴȬǕƟ ȩDȴǵǔ" 

Method 
ǕƟ  ǯǱ ȱƠ șǱǯǵǕƟ ȱȯǯȌȯ ȓȈȴǵ e ǴȈD TǯǲǵND NL ǴơǼǱ?NDȄƣĊ ȱȕȤȯDĊ Ǖǯ 

ȲDȴȁDȅȠ ȱȕȤȯ Lǯȭȯǔ ȬǔLȴȋ" 

Object 
ƔǖȆĊ  ȱƠǕƟ ȞǶȬǖȅ ȬǔȃȯDȴǵ Ź VǯǻND c? ȱǱǖDȃ Ȭ ɀțȠ "ȃȰƠǔȯDȴǵǖȃ  ǴơǼǱ? OD

ȞǶȬ eǖȅ ǯǻ ȱǱĊ ȰƠ dLǯȡǶȈD ȫȲǖȃ  ǯǵ cȴƔDǕǯǼȰ ȅȤǵǕǯǲ ǯȰțȬĊ ȳǱǯȌȬǔ "ȃȯNDL 

Search 
ȴƤȩDǔǕ Ź ODǖǯȭǕȊ DȅǱĊ ǕȮǶȠǯ ƔǖȆĊ  OD ȃțǱ ȱƠ ǴȈDǕȮǶȠǯ  ȟȣȴǶȬ c?
ȬǔLȴȋ" 

Sequence 
ǕƟ ȱȚȴȭǼȬĊ  OD dȃȋ ǰǵȅȬǕƟ  ȓȈȴǵ NDȃȤȬ ȅȲ ȱƠ ǴȈǯȲNDȃȤȬ OD ȱǶȈL
ǕƟ ǿȎ ȍȁǯȋǖǽ ǯȈǯȰȋǔǕ ȬǔLȴȋ" 

Slice 
Ƕȭȉȣǔ  ODǕƟ dOǯǱ ȓȈȴǵ ȱƠ ȱǶȋNDĊ ȍȁǯȋ OD"ǴȈD dȃȋ ȍȂȌȬ ǯȲ 

Traverse 
QLȅƣ Ǳ NL cLȅƠǖȮ ?ǕȫǶǯȲĊ ǕƟ ȩDȴǵǔ+ ȪȭȚ bǯǼȯD eǖGǯ  ȱǱǯȌȬ ʉǾƻ bDȃƠ ȅȲ
c? OD"ǯȲ 



 ǻƦǅƻƜǼ  ȈȋȐ 

 

 

 

str = 'X - DSPAM- Confidence:0.8475'  

fin d

float

 

 

https://docs.python.org/3.5/library/stdtypes.html#string - methods  

stripreplace

 

find(sub[, start[, end]])

substart

startend

 

  

https://docs.python.org/3.5/library/stdtypes.html#string-methods




 

ǯȠǕȨǯȲ 

 

Ɯƥ ƛʋƜƮǹ ǺǿƲǸ ǇǿǊƵ ƻƷʉ ǻǴƜǸƼƟ ǷƦǅǿǸ ǃƽƛƷƼȢ ƸƱƛǾ ƜƟ ǶƷƼɌ ƻƛƼǨƼƟ ǏƜƠƥƻƛ Ǿ ƜǼ
ƾɌƼǴʉ ƛƼƭƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʉ ǑƼǅʊƇ ǘƟƛǿƥƇ Ƹǅ ƜǹǅƏ ƜǼƻƛƼɍƥ ǾʋǳɚǸǿɚȮ ǇǿǊƵ ƻƷ .ʊ 

 ƻƜƦƵƜǁ ƽƛ ǺƷƜǥƦǁƛ Ǿ ƤƵƜǁǻǖǤƜƱ ƻƷ ǺƷƛƷʉ Ǳǉƛʊ Ǹʌƾ ƦƵǿǴƏʌǳ .CPU  ǻǖǤƜƱ Ǿ
ƜƭʊʋƸǸƛ ǲƼǸ ǻɌƏ ƻƷ ƻƛƾǤƛǶƜǼ Ǵ ƻƜɌʊƸǹɌ Ǵ ƛƼƭƛ ǾʊƷǿǅƛ ǯǉƛ ƻƷ .ʋǷ  ǶƜǵǼ ǻǩǒǹǴ
ƜƭʊʋƤǁ Ǵ ǦƜǥƥƛ "ǶƷƼɌ ƼɍǤ" ǻɌʊƸƦǤƛ. 

ǰǾʊ ƛ ǯɍǆǴʋƤǁƜƮǹ Ǵ ǻɌʊǼƛǿƵʌǳ Ǵ ƨƲƟʌǶƜ ƤƶǁƜǼƻƛƾǤƛʉ  ǻƦǅƛƷ ǻǴƛƷƛ ƜǴ
ǵǼ ƜǴƛ ƇƸǅƜƟʌǷ ͤƼƟ ǦƼƟ ǻɌƷǾ ǁ ǾʌǳƦǂ  ƻƷ ǻȯǸƏ ǲƜǵƥ ƇƷǿǅ ǃǿǴƜƵCPU  ǻǖǤƜƱ Ǿ

Ǳǉƛʊ ǻǴƜǸƼƟ .Ƹǅ ƸǼƛǿƵ ɊƜȢ ǺƷǿƟƜǼʉ ƜȢʋǸǿƦʊ ǃ˥ƥ ƜǴƜǼʉ ƼǥƥʋƲ͔ʊ ƜȢƜǸʋƻƛƸʉ  ƸǹǼƛǿƵ
Ɵ ƽƛ ǻɌ ƷǿƟʌǷ ǴʊƸǸǾƻ. 



ȈȌȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ ƛʋǷ ǻǖǤƜƱ ƜƟ ǯǊǤʉ ƠǸƜƭʊ )ʋƜ ƜǤʋǯƜǼƻƛƷ ƻƜɌ Ǿ Ƽǁ (ʋǳǻǖǤƜƱ ƻƷ ƣƜǙ˥Ǒƛ .ʉ 
ƠǸƜƭʊ ǸƜǴƽʊǻɌ ǁʌǳƦǂ Ǵ ǃǿǴƜƵʊǅƇƷǿ Ɵ ƽƛʌǷ ǵǸʊƌƷǾƻ ʋƜ ǻǴƜǸƼƟ ˥ƪǴƛʉ ǻƦǅǿǸ ǻɌƛʋǳ 
ǴʊƸǸƛǿƥ  ʉǾƻʋɋ ǻǖǤƜƱʉ ȣɌ ǄǱǤʊ ǁ ƽƛ ƇǺƸǅʌǳƦǂ  ǻƟ ǀȣǁ Ǿ ƛƸƭʋɋ ǁʌǳƦǂ ƷʋƼɚ 

.Ʒǿǅ ƛƼƭƛ Ǿ ǯǩƦǹǴ 

ƾɌƼǵƥ Ǳǉƛʊ  ƜǴ ʉǾƻƜǤ ǷƦǅǿǸ Ǿ ǶƸǸƛǿƵʋǯƜǼʉ ǹƦǴʊ ǶƜǵǼ ƸǹǸƜǴƜǼʊʋ  ƻƷ ǻɌ
ǾʋƛƼʋƼɚǆ Ǵ ǷƦǴʊǿǸʋǂʌƇǳ  ǻǴƛƷƛ ƻƷ .ƷǿƟ ƸǼƛǿƵʋƷƜ ǼƛǿƵʌǳ ƜǤ ƜƟ ƻǿǒȮ ǻɌ ƤǤƼəʋǯƜǼʉ 
ƜȢʋǺƜɚ ƜǤ ǻɌ ǺƷƛƷʋǯƜǼʉ ƜƟʋƼǹʉƸǸƛ ǹɌ ƻƜɌʌƌǳ ǻƟǶƏ ǇǿǊƵƛƼƟ ǻɌ ƜǼʉ  ǷƦǅǿǸ Ǿ ǺƸǸƛǿƵ

ǲƼǸ ǐǁǿƥ ǶƸǅƜǼƻƛƾǤƛʉ ƜȢʋǺƜɚ ƱƛƼǑʊ ǺƸǅ.ƸǸƛ 

 

ƦǨǾʊ ƜǤ ǻɌ Ƥǁƛ ƻƛƼǨʋǱʊ ǸƛǿƶƟ ƛƻʌǳ ʋƜ  ʉǾƻǿǹƟ ǶƏʋǂʌǳ ƜǤ ˥ƪǴ)ʋǯƜǼʉ Ǿƻʉ  ƷƻƜǼ
Ʒʋɋǂ ƜƟ ƛƸƦƟƛ Ƈ(ƜǵǅʋƸ ƜǤʋǯ ǹɌ ƽƜƟ ƛƻʌǳƜǤ ǶƷƼɌ ƽƜƟ .ʋƇǯ ƻƛƼǨƼƟʉ ǁ ƜƟ ǏƜƠƥƻƛʌǳƦǂǯǴƜǙ 

Ǵ ƝƜǂƱ ǻƟ ƜǵǅʊƏʋƸǁ ƛƼȮ .ʌǳƦǂƍǯǴƜǙ ǁ ǶǿȮʌǳƦǂǯǴƜǙ Ǵ ǻɌ ƤǁƛʊƸǸƛƷ ƜǤ ƼǼʋǯ 



 ƜǤʋǯƜǼ  ȈȌȊ 

 

Ƶƹ ƜƮɌ ƻƷʌǺƼ ǁƛ ǺƸǅƤǸƜǴƽ .ʊǻɌ  Ɯǵǅʋɋ ƜǤʋǯ Ǵ ƽƜƟ ƛƻʊǹɌʌƇƸ ǁ ƽƛʌǳƦǂǯǴƜǙ 
ǴʊǁƼȢʌƸ ƜǤ ǶƏ ǻɌʋǯ  ƽƛ ƛƻƼǑʋǧ Ȣ ǄǴƜǸʌƛƸ ƜǤ ǻɌ Ʒǿǅ ǷƚǵǒǴ Ǿ ǺƷƼɌʋǯ  ƷǿƭǾ ˥ǉƛ

ƛ ƻƷ .ƷƻƛƷʋǷ ƜǤ ƜǴ ƇǮƜƪǴʋǯ mbox.txt ƻƜƭ ƻƸǰǿǤ ǶƜǵǼ ƻƷ ǻɌʉ Ǵ ƽƜƟ ƛƻ ƤǁƛʊǹɌʌƌǳ 
ƻƜƭ ƻƸǰǿǤ ƽƛ ǶƜǴƻǿǖǹǴʉƇ ǂǴ ǶƜǵǼʌƼʉƤǁ ƜȢ ǻɌʋǶǿƦ ƻƷ  Ɯǵǅ .Ƥǁƛ ǺƸǅ ƛƼƭƛ ǶƏ

ǴʊǸƛǿƥʌƸ ƜǤʋǯ ƼǑ ƽƛ ƛƻʋǧ ƛʋǷ ǰʌɋǹ ǹɌ ƷǿǱǸƛƷʌƸ: 

http://www.py4e.com/code3/mbox.txt  

>>> fhand = open('mbox.txt')  

>>> print(fhand)  

<_io.TextIOWrapper name='mbox.txt' mode='r' 

encoding='cp1252'>  

Ƽəƛ ǱǵǙʌƣƜ open ǩǤǿǴʌƤǴƏʌƾ ǁ ƇƸǅƜƟʌǳƦǂ  ǯǴƜǙʋɋ file handle ʋƜ îƦǁƷɚʌǺƼʉ 
ƜǤʋǯí Ǵ ƽƜƟʊƸǸƛƷƼəɚƦǁƷ .ʌǺƼʉ ƜǤʋƇǯ ǺƷƛƷ źƷǿƵƜǼʉ ƜǤ ƻƷ ƷǿƭǿǴʋǯ ǸʌƇƤǂ  ƻƷ ƜǴƛ

 ǋǿǙʋɋ îɚƦǁƷʌǺƼí Ǵ ƜǴ ǻɌ ƤǁƛʊǸƛǿƥʌǳ ǺƷƛƷ ƇǶƏ ƽƛ ǺƷƜǥƦǁƛ ƜƟǸƛǿƶƟ ƛƻ ƜǼʌǳ Ƽəƛ .
ƜǤʋǯ ƤǁƛǿƵƻƷƻƜƵ ƷǿƭǾ ǺƸǅƭʊ  Ɯǵǅ ƇƸǅƜƟ ǻƦǅƛƷʋɋ ɚƦǁƷʌǺƼ ǼƛǿƵʌƸ  Ƽəƛ Ǿ ƤǅƛƷ

ƜǼƽǿƮǴʉ  ƻƷ ƛƻ ǲƽˤƦƵƛʌƻƜ ǅƜƟ ǻƦǅƛƷʌƇƸ ƜǤʋǯ .Ƹǅ ƸǼƛǿƵ ǺƸǸƛǿƵ 

http://www.py4e.com/code3/mbox.txt


ȈȌȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ƽəƛ ƜǤʋǯ ƭƻƜƵ ƷǿƭǾʊ  ƇƸǅƜƟ ǻƦǅƛƸǸopen  ǻƟ ƛƻ Ɯǵǅ Ǿ ǺƸǅ ǾƼƟǾƻ Ƥǂɍǅ ƜƟʋɋ 
ƼƥʋǀɋƟ ƜǽǸ ƻƷ .ƷƼɌ ƸǼƛǿƵ ǶƜǵǽǴʋƤ ɚƦǁƷ ƜǵǅʌƇǺƼ ƛƼƟʉ ǁƼƦǁƷʊ ǿƦƲǴ ǻƟʋƣƜ ƜǤʋƇǯ 

ǼƛǿƶǸʌƸ :ƤǅƛƷ 

>>> fhand = open('stuff.txt')  

Traceback (most recent call last):  

  File "<stdin>", line 1, in <module>  

FileNotFoundError: [Errno 2] No such file or directory: 

'stuff.txt'  

ƻƷ  ƽƛ ƜǴ ǻǴƛƷƛtry  Ǿexcept ƛƼƟʉ ƸǴʋƼʋƤ ƛ ǻǸƛƼǨǿǴʋǷ ǼƛǿƵ ǺƷƜǥƦǁƛ ƤǰƜƱʌǳ  ǻƟ .ƷƼɌ
ƛʋǷ ƦǨǾ ƣƻǿǉʊ ƷƼɌ ǃ˥ƥʋǳ  ǻɌʋɋ ƜǤʋǱʊ ƽƜƟ ƛƻ ƷƻƛƸǸ ƷǿƭǾ ǻɌ ǹɌʌƇǳ Ƽƥ ƜƟʋǀźɋƟ 

ƜȢ ͔ǷǆƵʋǶǿƦ ǳǆȮǿǆǸ ǳǆȮƻƷʋǳ. 

 

ʋɋ ƜǤʋǯ ǹƦǴʊ Ǵ ƛƻʊǶƛǿƥ ǻǱǂǱǁƛʉ ǻǱǂǱǁ ǯƪǴ ƤǁƻƷ .ƤǤƼə ƼǖǸ ƻƷ ǏǿǒƵ ƽƛƛʉ  ƽƛ
ƜȢ ƻƷ ǻɌ ƜǼƼƦɌƛƻƜɌʋǶǿƦ ʋɋ Ǵ ǺƸǸƛǿƵ ǻƦǅƻʊƷǿǅǻƦǅǿǸ .ʉ ƽʋƇƼ ʋɋ ƜǤʋǯ ǹƦǴʊƤǁ  ǻɌ

ǰƜǚǤʌƤƜǼʉ ƛ ƜƟ ǐƠƥƼǴʋǵʌǯ Ǥƛ ƽƛ ƛƻǘǵƭ ƣǾƜǥƦǴ ƷƛƼƻǾƏʉ ǴʊƌƸǹɌ ƛʋǷ ƜǤʋǯ  ƽƛʋɋ 
ǺɀǾƼȢʉ ǷƦǴƻƜǙ ǻƟ ƽƜƟʋƤ əǻƦǤƼ :Ƥǁƛ ǺƸǅ 

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008  

Return- Path: <postmaster@collab.sakaiproject.org>  

Date: Sat, 5 Jan 2008 09:12:18 - 0500 

To: source@collab.sakaiproject .org  

From: stephen.marquard@uct.ac.za 

Subject: [sakai] svn commit: r39772 -  content/branches/  

Details: 

http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772  

...  

ǯɌ ƜǤʋǯ ǹƦǴʊ Ǵ ƛƻʊǸƛǿƥʌƸ ǰ ƽƛʌɋǹ ƽʋƼ ƻƷʋƤǤƜ ǹɌʌƸ: 

http://www.py4e.com/code3/mbox.txt   

http://www.py4e.com/code3/mbox.txt


 ƜǤʋǯǼƜ  ȈȌȌ 

 

ǹȯǵǼʌǷ ʋɋ ǻƶǂǸʉ ǻǉ˥ƵǺƸǅ ǰ ƻƷʌɋǹ ƽʋƼ :Ƥǁƛ ƿƼƦǁƷ ƻƷ 

http://www.py4e.com/code3/mbox- short.txt   

ƤǴƼǤ ƛʋǷ ƜǤʋǯƜǼ ƸǹȮ ǯǴƜǅ Ǿ Ƥǁƛ ƷƻƛƸǸƜƦǁƛʋǷ ȢʌǲƜ ƦǂȢʊ ǴʊƷǿǅǑǿǒƵ .ʊ  ƜƟ ǻɌ
ǻǵǱɌ "From" Ǵ ƽƜǝƏʊƇƸǸǿǅ ȢʌǲƜƜǼ ǑǿǒƵ Ǿ ǺƷƼɌ ƛƸƭ ƛƻʊ  ƜƟ ǻɌ"From:"  ǗǾƼǅ
ǴʊƇƸǸǿǅ ƦǵǂǨʊ Ȣ ǶƏ ƽƛʌǲƜƜǼ ƛƼƟ .ƸǹƦǂǼʉ Ɵ ƣƜǙ˥ǑƛʌƼƦǆ  ƤǴƼǤ ǇǿǊƵ ƻƷmbox 
ƛʋǷ ƠƟ ƛƻ ǻƲǥǉʌƸǹ: 

http://en.wikipe dia.org/wiki/Mbox   

ƛƼƟʉ ƜǤ ǷƦǂɍǅʋǯ Ǿ ƼƦɌƛƻƜɌ ƇǏǿǒƵ ǻƟʋǺɁƛʉ ǶƜǆǸ ǻɌǺƸǹǼƷʉ ƜȢʋǶƜ  ƷǿƭǾ Ƥǁƛ ǐƵ
ƛ .ƷƻƛƷʋǷ  ƼƦɌƛƻƜɌnewline ʋƜ ǐƵƸƭʋƸ Ǵ ǺƸǸƛǿƵʊƷǿǅ. 

ƜȢʋǶǿƦ ǐƵ ƼƦɌƛƻƜɌƸƭʋƸ  ƜƟ ƛƻʋɋ ɋƟ Ǿ ǄǱǁƛn Ǵ ǈƶǆǴʊƸǹɌ ǻȮƼəƛ .\n  ǻƟ
ǰǾ ƇƤǁƛ ƼƦɌƛƻƜɌ ǾƷ ƼǖǸʊ  ǯǉƛ ƻƷʋɋ ɌƛƻƜɌǴ ǺƸǸƛǿƵ ƼƦʊƷǿǅǹɌ ǋƼǤ .ʌƸ ƛ ƜǴ ǻɌʋǷ 
ǞƦǴ ǯƵƛƷ ƻƷ ƛƻ ƼƦɌƛƻƜɌʌƼʉ  ǲƜǸ ƜƟstuff Ǵ ƻƛƼǨʊǼƷʌǳ ƼǂǥǴ ǯƵƛƷ ƻƷ Ƽəƛ ˤƜƱ .stuff 

ǹɌ ƷƻƛǾ ƛƻʌƇǳ ƛʋǷ  ǳǼ ƼƦɌƛƻƜɌƜǵǸʋǄ Ǵ ǺƷƛƷʊƇƷǿǅ ǰǾʊ  ƽƛ Ƽəƛprint ǹɌ ǺƷƜǥƦǁƛʌƇǳ 
ǻƦǅƻʉ Ǵ ǻƦǂɍǅ ǐƵ ǾƷ ǻƟ ƜǴʊƷǿǅƱ ƻƷ ǯǉƛ ƻƷ .ʌǷ ǞƦǴ ǶƷƼɌ ȠƜȮʌƇƼ  ƼƩƛ Ɯǵǅ
 ƼƦɌƛƻƜɌ\n ǼƛǿƵ ƛƻʌƸ ƷʋƇƸ ƛƼƟ .ƛƻ ƼƦɌƛƻƜɌ ƷǿƵ ǻǸ Ǿʉ ƽ ǮƜƪǴ ǻƟ ǗǿǍǿǴ ǶƸǅ ǢƜǥǅʋƼ 
ǹɌ ƤǨƷʌƸ: 

>>> stuff = 'Hello \ nWorld!'  

>>> stuff  

'Hello \ nWorld!'  

>>> print(stuff)  

Hello  

World!  

>>> stuff = 'X \ nY' 

>>> print(stuff)  

X 

Y 

>>> len(stuff)  

3 

http://www.py4e.com/code3/mbox-short.txt
http://en.wikipedia.org/wiki/Mbox


ȈȌȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƛƼƟʉ ƛʋǻɍǹ Ǵǿǅ ǷƚǵǒʋƸ  ǻɌ\n  Ɯǽǹƥʋɋ Ǹ ƸƟ Ƥǁƛ ƼƦɌƛƻƜɌʌƤǂ ǻƦǅƻ ǮǿǑ ǻɌʉ X\nY 
ƜȢ ƜƟ ƛƻʋǶǿƦ ɚƟ ǺƽƛƸǸƛʌƼʋƸǴ .ʊƟʌǹʌƸ ƜȢ ǻɌʋǶǿƦ Ǵ ƼǖǸ ƻƷ ƼƦɌƛƻƜɌ ǻǁ ƛƻ ǶƏʊəʌƷƼ ǯǉƛ ƻƷ .

\n ʋɋ .Ƥǁƛ ǺƸǴƏ ƝƜǂƱ ǻƟ ƼƦɌƛƻƜɌ 

ǻƟ ƛʋǷ  ƷǿƭǾ ƻǿǊƥ ƜƟ Ǿ Ƈƣƻǿǉʋɋ ǿǸʋǻǂʉ ǙƼǴƜǸʊ ƜȢ ƻƷʋǶƜ ƜǽƦǸƛ ƇǐƵ ƼǼʉ 
ǿǒƵǷƦǴ ƻƷ ǏǴ ǈƶǆǴ ƜǼʊƷǿǅǤƜɌ .ʊƤǁ ǿǊƥ ƷǿƵ ǷǼƹ ƻƷ ƛƻ ǶƏ ǐǩǤ ǻɌʋƼ ǹɌʌƸ .
ƛʋǷ ǿǸʋǻǂ ʋƜ ȢƜǸ ƼƦɌƛƻƜɌʌƇƛƸ  ǶƜǵǼ\n .Ƥǁƛ 

ǢƼƱ ƛ ƼƵƏʋǻɍǹƇ źƼƦɌƛƻƜɌ ǐƵƸƭʋƸ ƜǼƼƦɌƛƻƜɌʉ  ƻƷ ƷǿƭǿǴʋɋ ƜǤʋǯ  ǏǿǒƵ ǻƟ ƛƻ
Ǵ ǻǸƜəƛƸƭʊƸǹɍǅ. 

 

ɚƦǁƷʌǺƼʉ ƜǤʋƇǯ ǾƜƱʉ ƷʋƜƦʉ ƜǤʋǯ ǵǸʊƇƷǿǅ ƛ ƜƟʋǷ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǮƜƱʋɋ ǻǩǱƱʉ for 
ǴʊǸƛǿƥʌƸ ƦƱƛƻ ǻƟ ǻɌʊ ƜǤ ǏǿǒƵʋǯ ƻƜǵǆƟ Ǿ ǺƷƼɌ ƻǾƼǴ ƛƻʋƸ: 

fhand = open('mbox - short.txt')  

count = 0  

for line in fhand:  

    count = count + 1  

print('Line Count:', count)  

 
# Code: http://www.py4e.com/code3/open.py  

ƜǴ Ʒ ƽƛɚƦǁʌǺƼʉ ƜǤʋǯ  ǶƛǿǹǙ ǻƟʋɋ ǰƛǿƥʊ ǻǩǱƱ ƻƷʉ for ǺƷƼɌ ǺƷƜǥƦǁƛƛʋǳǻǩǱƱ .ʉ for 
ƜǤ ƻƷ ƷǿƭǿǴ ǏǿǒƵ ƷƛƸǚƥ ƇˤƜƟ ǮƜƪǴ ƻƷʋǯ ƦǸ Ǿ ǺƷƼǵǅ ƛƻʌǻƮ Ǵ ȠƜȮ ƛƻʊƸǹɌǻǵƭƼƥ .ʉ 

ƤƲƥǖǥǰƛʊ ǻǩǱƱʉ for ǴƷƏ ǶƜƟƽ ǻƟ ƻƷʌƷƛƾ ǴʊƷǿǅ :îƛƼƟʉ ƜǤ ƻƷ ǐƵ ƼǼʋǯ õ ǻɌ ǐǁǿƥ 
ʌɚƦǁƷǺƼʉ ƜǤʋǯ ƻƛǻƙƛ ǺƸǅ  Ƥǁƛõ ʋɋ ǞƦǴ ǻƟ ƷƸǙʌƼ count .ǷɌ ǻǤƜǍƛí 

ǰƷʌǯ ƛʋǻɍǹ  ǘƟƜƥopen ƜǤ ǲƜǵƥʋǯ ǵǸ ƛƻʊƸǸƛǿƵ ƛʋǷ ƛ ǮƜǵƦƱƛ ǻɌ Ƥǁƛʋǻɍǹ ƜǤʋǯ 
ǂƟʌƻƜ ǾƜƱ Ǿ ƸǅƜƟ ɗƻƾƟʉ əʌƜƟƜɚʋƤƜǼ ƜƦʋƷ ƛ ǻƟ .ƷƻƛƷ ƷǿƭǾ ƇƷǿǅʋǷ Ǻƻƛƾə ƣƻǿǉʉ 



 ƜǤʋǯƜǼ  ȈȌȎ 

 

open  ǯʋƜǤ ƼǼ ǶƷƼɌ ƽƜƟ ʉƛƼƟõ  ɗƻƾƟ ǻƟ ɋȮǿɌ ƽƛõ  ƻƛƸǩǴʋǸƜǂɍʊ  ǶƜǴƽʌǸƽƜ  .ƷƻƛƷ
Ǻƻƛƾəƛʉ ǺƷƛƷ ǻɌʉ Ǳǉƛʊ  ƛƻƽƛ ƜǤʋǯ ǴʊƇƸǸƛǿƵ ǻǩǱƱʉ for .Ƥǁƛ 

ǸƜǴƽʊǻɌ  ǻǩǱƱ ƽƛ ƜǴfor ƛ ǻƟʋǷ Ǵ ǺƷƜǥƦǁƛ ƣƻǿǉʊǹɌʌƇǳ ƜȢʋǶǿƦ ǕǾʌǻǥʉ ǄƶƟ ǄƶƟ
ǺƷƛƷ ǶƷƼɌƜǼʉ ƜǤ ǯƵƛƷʋǯ  ƼƦɌƛƻƜɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƇǻǸƜəƛƸƭ ǏǿǒƵ ǻƟ ƛƻ
newline/ǐƵƸƭʋƸ Ǵ ǺƸǽǙƼƟʊəʌƷƼƜȢ .ʋǶǿƦ ǐƵ ƼǼ ƼǑ ƽƛ ƛƻʋǧ ǐƵƸƭʋƸ  Ǿ ǺƸǸƛǿƵ
ǐƵ ƼƦɌƛƻƜɌƸƭʋƸ ƼƵƏ ǶƛǿǹǙ ǻƟ ƛƻʋǷ ǞƦǴ ƼƦɌƛƻƜɌʌƼ line ƛƼƟʉ ǻǩǱƱ ƻƛƼɍƥ ƼǼʉ for  ǻƟ
Ǵ ƝƜǂƱʊƷƻǾƏ. 

ǻƟ ƛʋǷ  ǻǩǱƱ ǻɌ ƼǑƜƵfor ǺƷƛƷ ƣƻǿǉ ǻƟ ƛƻ ƜǼʋɋ  ƻƷ ǐƵʋɋ Ǵ ǶƜǴƽʊƇƸǸƛǿƵ  ǻƟ
ƦƱƛƻʊ ǴʊƸǸƛǿƥ Ɵ ǏǿǒƵ ǻɌʌƻƜǵǆ ƜǤ ƻƷʋǯƜǼʉ  Ǿ ǺƸǸƛǿƵ ƛƻ ɗƻƾƟƛ ǶǾƸƟ ƇƷƻƜǵǆƟʋǻɍǹ 
ǻǖǤƜƱʉ Ǳǉƛʊ ƽ ǳƮƱ ƻƜǆǤ ƤƲƥʋƷƜ ƜǤʋǯ ɚƟ ƻƛƼǨʌƷƼǻǴƜǸƼƟ .ʉ Ǵ ˤƜƟʊƸǸƛǿƥ  ǏǿǒƵ ǻɌ

ǵƮƱ ƼǼ ƻƷ ƛƻʊ ǺƷƜǥƦǁƛ ƜƟʉ ǱǨƛƸƱʊ ǻǖǤƜƱ ƽƛʉ Ǳǉƛʊ  ǐƵ ƼǼ ǻǴƜǸƼƟ ǻɌ ƛƼȮ ƸǸƛǿƶƟ
Ǵ ƛƻʊƇƸǸƛǿƵ ǴʊƷƻƜǵǅ ǺƷƛƷ ǀȣǁ ǾƜǼʉ Ǵ ƻǾƷ ƛƻ ǶƏʊƻʋƷƾ ƸǚƟ ǐƵ ǛƛƼǁ ǻƟ Ǿʉ 
ǴʊƷǾƻ .ǺƷƜǁ ƣƻƜƠǙ ǻƟƛƼƟ Ɯǽǹƥ Ƽƥʉ Ƽƭ ƻƷ ̲ǐƵ ǶƜǵǼʋǶƜ Ǹ ƇƛƼƭƛʌƽƜ ǻǖǤƜƱ ǻƟʉ Ǳǉƛʊ 

ǺƷƛƷ Ǿ ƷƻƛƷ ƷǿƭǾƜǼźʉ ǱƠǨʊƇ Ɍ ƸǹǼƛǿƶǸ ǮƜǞǅƛ ƛƻ ǻǖǤƜƱƷƼ. 

ƜǴƛ Ǵ ƼəƛʊǸƛƷʌƸ ƜǤʋǱʊ ǻǖǤƜƱ ǳƮƱ ǻƟ ƤƠǂǸ ƇƷǿǅ ǃƽƛƷƼȢ Ƥǁƛ ƻƛƼǨ ǻɌʉ ǱǉƛʊƇ 
ǂƟʌƻƜ Ǵ ƇƤǁƛ ɋȮǿɌʊǸƛǿƥʌƸ ƜǤ ǲƜǵƥʋǯ ƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ Ƹread ɚƦǁƷ ǾʌǺƼʉ ƜǤʋǯ 

 ǯƵƛƷ ƻƷʋɋ ǞƦǴʌƼ ǼƷ ƻƛƼǨʌƸƛ ǻƟ .ʋǷ ƛƼƟ ƣƻǿǉʉ ƜǤ ǲƜǵƥʋǯ  ʉǾƻǻǖǤƜƱʉ Ǳǉƛʊ  ƜǎǤ
Ǵ ǮƜǞǅƛʊƷǿǅ: 

>>> fhand = open('mbox - short.txt')  

>>> inp = fhand.read()  

>>> print(len(inp))  

94626 
>>> print(inp[:20])  

From stephen.marquar 

ƻƷ ƛʋǷ  ǯɌ ƇǮƜƪǴǿƦƲǴʋƣƜ  ǯǴƜǅ)ȐȋȔȍȉȍ ƜǤ ƽƛ (ƼƦɌƛƻƜɌʋǯ mbox-short.txt 
ǩƦǂǴ Ǿ ǺƸǅ ǺƸǸƛǿƵʌƜǵ ǞƦǴ ƻƷʌƼ inp Ǵ ƻƛƼǨʊəʌƸǸƼȬƜǨ ƽƛ ƜǴ ƇˤƜƟ źƸɌ ƻƷ . ǻƦǅƻ ǶƷƼɌ



ȈȌȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƛƼƟʉ ƼȢʋƤǹ  ǶƷƼɌȉȑ ƛƸƦƟƛ ƼƦɌƛƻƜɌʊʋ ǻƦǅƻʉ ǺƷƛƷƛʉ  ƻƷ ǻɌinp  ǺƷƜǥƦǁƛ ƷƻƛƷ ƷǿƭǾ
ǺƷƼɌƛʋǳ. 

ǸƜǴƽʊǻɌ ƜǤʋǱʊ ƛ ǻƟʋǷ ǺƸǸƛǿƵ ƣƻǿǉ ǴʊƇƷǿǅ ƜǼƼƦɌƛƻƜɌ ǲƜǵƥʉ ƜǼƼƦɌƛƻƜɌ Ǿ ǏǿǒƵʉ 
ǐƵƸƭʋƸ  ƻƷʋɋ ǻƦǅƻʉ źǮƜƪǴ ƻƷ .ƤǤƼə ƸǹǼƛǿƵ ƻƛƼǨ ɗƻƾƟ ƜǴƇ ƛʋǷ ǻƦǅƻʉ  ƻƷ ɗƻƾƟ
ǞƦǴʌƼ inp ƵƹʌǺƼ ǴʊƷǿǅǱǴƜǚƥ ƤǰƜƱ ƻƷ .ʊ ƜȢʋǶǿƦ ǴʊǸƛǿƥʌƸ Ǻƻƛƾə ǶƷƼɌ ƻƷƜǉ ƜƟʉ inp 

ƜǼƼƦɌƛƻƜɌ ǲƜǵƥʉ ƛʋǷ ǻƦǅƻʉ ǹɌ ȠƜȮ ƛƻ ɗƻƾƟʌƸǹɍǸ ǃǿǴƛƼǤ .ʌƸ ƛ ǻɌʋǷ ƜƟ ǃǾƻʋƦǂʊ 
 Ɯǽǹƥ ʉǾƻƜǤʋǯƜǼʊʋ ǅƜƟ ǷƚǵǒǴ ǻɌ Ʒǿǅ ƛƼƭƛʌƸ əƻƛƼǨ ƜƟʌƼʉ ǶƏ ƜǼ ʉǾƻǻǖǤƜƱʉ Ǳǉƛʊ 
ǱɍǆǴʊ ȢʌǄ ǵǸʊƏʋƸ ƦƱƛƻ ǻƟ Ǿʊ  ʉǾƻ.Ƹǅ ƸǹǼƛǿƵ Ɯƭ ǶƏ 

Ƽəƛ ƜǤʋǯ ǻǖǤƜƱ ǻƟ ƤƠǂǸʉ Ǳǉƛʊ ƵʌǱʊ ƜƟ ƇƸǅƜƟ ɗƻƾƟʋƦǂʊ ǻǩǱƱ ƽƛ ǺƷƜǥƦǁƛ ƜƟƜǼʉ 
for ʋƜ while ǻǴƜǸƼƟƻǿǑ ƛƻ ǶƜƥʉ ǿǹƟʋǂʌƸ ƜǤ ǻɌʋǯ ǻǚǒǨ ǻƟ ƛƻƜǼʉ ɋȮǿɌǂǩƥ Ƽƥʌǳ 
.ƸǹɌ 

 

ƦǨǾʊ Ɵ ƻƷ ǻɌʌǷ ǺƷƛƷƜǼʉ ʋɋ ƜǤʋǯ Ǵ ǿƮƦǂƭ ǻƟ ǗǾƼǅʊǹɌʌƇƸ ƽ ǮƜǵƦƱƛ ƜƟʋƷƜ  ǺƷƜǥƦǁƛ ƜƟ
 ƽƛʋɋ ǿɚǰƛʉ Ǿ ǏǿǒƵ ǮƜƠǸƷ ǻƟ ǇƜƵʋǺɁƛʉ ƛƼƟʉ ǼƛǿƵ ǃƽƛƷƼȢʌƸ ǑǿǒƵ ƌƤǆəʊ  ǻɌ
ƛƼǅʋǐ ǻƟǉǿǊƵʊ ǅƜƟ ǻƦǅƛƷ ƛƻǹǹȯǵǼ .ƸʌǷ ǴʊǸƛǿƥʌƸ ƛƼƟ ƛƻ ǿɚǰƛ ƸǹȮʉ  ǶƸǸƛǿƵʋɋ 
ƜǤʋǯ ɌƼƥ ǳǼ ƜƟʌƞ ǹɌʌƸƛƼƟ .ʉ ƛʋƜǼƸƦǴ ƽƛ ƻƜɌ Ƿʉ ǸƜɍǴ ƤƵƜǁ ƻǿǖǹǴ ǻƟ ǻƦǅƻʌǳǂƜǼʉ 
ǺƷƜǁƛʉ ƛƼƟʉ ǼƛǿƵ ǺƷƜǥƦǁƛ ǿƮƦǂƭʌǳ .ƷƼɌ 

ǻƟ ǼƛǿƶƟ ƜǴ Ƽəƛ ǮƜƪǴ ǶƛǿǹǙʌǳ  ǻɌʋɋ ƜǤʋǯ ǑǿǒƵ Ɯǽǹƥ ǀȣǁ Ǿ ǺƸǸƛǿƵ ƛƻʊ  ƜƟ ǻɌ
From: ǺƸǅ ǗǾƼǅǹɌ ȠƜȮ ƛƻ ƸǸƛʌƇǳ ǴʊǸƛǿƥʌǳ  ǻƦǅƻ źƸƦǴ ƽƛstartswith ƛƼƟʉ ȢʌƛƸ 

ƼƠƟ ǺƼǽƟ ǏǿǒƵ ǶƏ ǶƷƼɌʋǳ: 



 ƜǤʋǯƜǼ  ȈȌȐ 

 

fhand = open('mbox - short.txt')  

count = 0  

for line in fhand:  

    if line.startswith('From:'):  

        print(line)  

 
# Code: http://www.py4e.com/code3/search1.py  

ǸƜǴƽʊǻɌ ƛʋǷ Ƽƭƛ ǻǴƜǸƼƟǴ ƛʊƇƷǿǅ ƭǾƼƵʊ ƽʋƼ ƻƷ ƛƻʋƤǤƜ ǴʊǹɌʌǳ: 

From: stephen.marquard@uct.ac.za 

 
From: louis@media.berkeley.edu  

 
From: zqian@umich.edu 

 
From: rjlowe@iupui.edu  

...  

ƭǾƼƵʊƇ ǰƜǙʊ Ǵ ƼǖǸ ǻƟʊƸǁƻ ǑǿǒƵ ǲƜǵƥ ǻɌ ƛƼȮʊ  ƜƟ ǻɌFrom: ǺƸǅ ǗǾƼǅ ǶƏ ƻƷ ƸǸƛ
Ǿ ǯɍǆǴ Ɯǽǹƥ .Ƥǁƛ ǺƸǅ ȠƜȮǰƜƵ ǏǿǒƵ Ʒǿƭʊ ƟʌǷ ǶƏƛ .ƤǁƜǼʋǷ  ƼǑƜƵ ǻƟ ǯɍǆǴ

ƙƼǴƜǸ ƼƦɌƛƻƜɌʊ ǐƵƸƭʋƸ/newline ǻƟǰƷ .Ƥǁƛ ǺƸǴƏ ƷǿƭǾʌǄǱ ƛʋǷ  ƜƟ ǐƵ ƼǼ ǻɌ Ƥǁƛ
ʋɋ ǐƵ ƼƦɌƛƻƜɌƸƭʋƸ Ǵ ǲƜǵƥʊƇƷǿǅ ƦǸ ƻƷʌǻƮ  ƨǙƜƟ Ǿ ƌƸǅ ƸǼƛǿƵ ȠƜȮ ǳǼ ƼƦɌƛƻƜɌ ǶƏ
ǴʊƷǿǅ ǻǸƜəƛƸƭ ȠƜȮ ƻƜǹɌ ƻƷ ǻɌʉ  ƇǏǿǒƵʋɋ ǰƜƵ ǐƵʊ ƟʌǷ ǶƏƛ ƜǼʋƷƜƮ .Ʒǿǅ 

ƻƷ ƛʋƜƮǹ ǴʊǸƛǿƥʌǳ ȬƜǨ ǃǾƻ ƽƛǻƟ ƜǼƼƦɌƛƻƜɌ ǲƜǵƥ ȠƜȮ Ǿ ǻƦǅƻ ǶƷƽ ƼƵƏ ƼƦɌƛƻƜɌ ƾƭ
ǹɌ ǺƷƜǥƦǁƛʌƌǳ ǰǾʊ ǺƷƜǁ ǃǾƻƛƼƟ Ƽƥʉ ƛʋƻƜɍǹ  ƸƦǴ ƽƛ ǺƷƜǥƦǁƛrstrip ƛ ǻƟ .ƤǁƛʋǷ  ƣƻǿǉ
ǻǱǉƜǤ ǻɌʉ ǰƜƵ͔ʊ  źƤǁƛƻ Ƥǵǁʋɋ Ǵ ƛƸƭ ƛƻ ǻƦǅƻʊƸǹɌ: 



Ȉȍȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

fhand = open('mbox - short.txt')  

for lin e in fhand:  

    line = line.rstrip()  

    if line.startswith('From:'):  

        print(line)  

 
# Code: http://www.py4e.com/code3/search2.py  

ƜƟ ƛƼƭƛʉ ǺƻƜƟǾƷʉ ƭǾƼƵ ƇǻǴƜǸƼƟʊ ƽʋƼ ƻƷ ƛƻʋƤǤƜ ǼƛǿƵʌǳ :ƷƼɌ 

From: stephen.marquard@uct.ac.za 

From: louis@media.berkeley.e du 

From: zqian@umich.edu 

From: rjlowe@iupui.edu  

From: zqian@umich.edu 

From: rjlowe@iupui.edu  

From: cwen@iupui.edu 

...  

ǵǼʌƻǿǒǹ ǻǴƜǸƼƟ ǻɌʉ ƜǤ ǃƽƛƷƼȢʋǯ ȢʌȯʌǺƸƼƥ ǴʊƇƷǿǅ ƜǅʋƸ ǼƛǿƶƟʌƸ ǻǩǱƱ ƻƜƦƵƜǁƜǼʉ 
 ƽƛ ǺƷƜǥƦǁƛ ƜƟ  ƛƻ ǿƮƦǂƭcontinue ƽƜǂƟʋƸƛ .ʋǺƸʉ Ǳǉƛʊ ǻǩǱƱʉ ƛ ǿƮƦǂƭʋǷ  Ƥǁƛ
 ǏǿǒƵ ǮƜƠǸƷ ǻƟ Ɯǵǅ ǻɌîǻƭǿƥ ƞǰƜƭ íƷ ǏǿǒƵ ƽƛ Ǿ ǻƦǆəʋƼɚ ƛƼƟ ǻɌʉ  ƜǵǅʋƜ  ǢƸǼ

Ɵƛƺƭ ǻǴƜǸƼƟʌƦʊ ǝ) ƷƻƛƸǸʌƝƛƺƭƼ (ǃƼȢ ƜǵǸʌʋƸǸƜǴƽ ǀȣǁ .ʊǻɌ  Ɯǵǅʋɋ  ƞǰƜƭ ǐƵ
Ȣ ǻƭǿƥʌƛƸ ƷƼɌʋƇƸ ǱǵǙ ǐƵ ǶƏ ƜƟʌƣƜ ǉƜƵʊ ǼƷ ǲƜƮǸƛ ƛƻʌƸ. 

ƻƜƦƵƜǁ  ǻǩǱƱƛƼƟʉ  ǃƼȢ ǶƷƼɌǝ ǏǿǒƵ ƽƛʌƝƛƺƭƼ ǴʊƸǸƛǿƥ Ơǅʌǻ ǿɚǰƛ ǻƟʉ ƽʋƼ 
ƸǅƜƟ: 



 ƜǤʋǯƜǼ  ȈȍȈ 

 

fhand = open('mbox - short.txt')  

for line in fhand:  

    line = line.rstrip()  

    # Skip 'uninteresting lines'  

    if not line.startswith('From:'):  

        continue  

    # Process our 'interesting' line  

    print(line)  

 
# Code: h ttp://www.py4e.com/code3/search3.py  

ƭǾƼƵʊ ƥǾƜǥƥ ƇǻǴƜǸƼƟʊ ƭǾƼƵ ƜƟʊ ǱƠǨʊ ƛ ƻƷ .ƷƻƛƸǸʋǷ ǝ ǏǿǒƵ ƇǮƜƪǴʌƝƛƺƭƼ 
ǶƏƜǼʊʋ  ƜƟ ǻɌ ƸǹƦǂǼ"From:" ǵǸ ǗǾƼǅʊƸǸǿǅ Ǿ Ƈ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƜǴcontinue ƛ ƽƛʋǷ 

ƷƼɌ ǃƼȢ ǏǿǒƵʋǳƛƼƟ .ʉ ) Ɲƛƺƭ ǏǿǒƵʋǹǚʊ ǶƏƜǼʊʋ  ƜƟ ǻɌ"From:" Ǵ ǗǾƼǅʊǿǅƸǸ (
Ǵ ǦƼǤ ǗƜǍǾƛʊƸǹɌ  ƻƷ ǾƛʋǷ Ǿƻ ƜǴ ǮƜƪǴʉ ǶƏǴ ǲƜƮǸƛ ǃƽƛƷƼȢ ƜǼʊǼƷʌǳ. 

ǹȯǵǼʌǷ ǴʊǸƛǿƥʌǳ  ǻƦǅƻ ƸƦǴ ƽƛfind Ơǅʌǻ ƾə ǻƟʋǻǹ Ǿ ƻƷ ǿƮƦǂƭʋƛƼʋƜǼƼɚǆʉ ǹƦǴʊ 
ǹɌ ǺƷƜǥƦǁƛʌǳƛ ǻƟ .ʋǷ  ǻɌ ƣƻǿǉfind ǑǿǒƵ ǮƜƠǸƷ ǻƟʊ ǻƦǅƻ ǻɌ ƷƷƼɚƟʉ  ƛƻ ƼǖǸ ƷƻǿǴ

ƛ ˤƜƱ .ƸǸƻƛƷ ƷǿƵ ƻƷʋǷ ǻǸ ǻƦǅƻ ǐǩǤƜƭ ƼǼ ƻƷ ǻɌ ƛƸƦƟƛ ƻƷʊʋ ƛ ƽƛʋǷ Ǵ ǏǿǒƵʊƸǸƛǿƥ 
ƜƮǸƏ ƽƛ .ƸǅƜƟʊʋ  ǻɌfind  ǮƜƠǸƷ ǻƟʋɋ ǻƦǅƻ ƻƷ ǻƦǅƻʉ ƷʋƼɚ ǴʊƷƷƼə ǹȯǵǼ ǾʌǷ ǚǨǿǴʌƤ 

ǻƦǅƻʉ ȢʌƛƸ ǴƼƟ ƷƸǙ ƜƟ ƛƻ ǺƸǅʊƇƸǸƛƷƼə ǴʊǸƛǿƥʌǳ ǻǩǱƱ ƽƛʉ ƽʋƇƼ Ȣ ƻǿǖǹǴ ǻƟʌƛƸ  ǶƷƼɌ
ǑǿǒƵʊ ǾƜƱ ǻɌʉ @uct.ac.za ǴʊƇƸǸǿǅ ǹɌ ǺƷƜǥƦǁƛʌǳ . ǻƟʋƷƜ ǅƜƟ ǻƦǅƛƷʌƸ ǒƵ Ƽəƛʊ 
ǾƜƱʉ ǻƦǅƻʉ  ƻƛƸǩǴ ƇƷǿǆǸ ƼǖǸ ƷƻǿǴ-1 Ǵ ǐǁǿƥƸƦ find .Ƹǅ ƸǼƛǿƵ ǺƸǸƛƷƼəƼƟ 

fhand = open('mbox - short.txt')  

for line in fhand:  

    line = line.rstrip()  

    if line.find('@uct.ac.za') == - 1: continue  

    print(line)  

 
# Code: http://www. py4e.com/code3/search4.py 

ǻǴƜǸƼƟʉ ƭǾƼƵ ƇˤƜƟʊ ƽʋƼ .ƷƼɌ ƸǼƛǿƵ ȠƜȮ ƛƻ 



Ȉȍȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

From stephen.marquard@uct.ac.za Sat Jan  5 09:14:16 2008  

X- Authentication - Warning: set sender to 

stephen.marquard@uct.ac.za using - f  

From: stephen.marquard@uct.ac.za 

Author: stephen.marq uard@uct.ac.za 

From david.horwitz@uct.ac.za Fri Jan  4 07:02:32 2008  

X- Authentication - Warning: set sender to 

david.horwitz@uct.ac.za using - f  

From: david.horwitz@uct.ac.za  

Author: david.horwitz@uct.ac.za  

...  

 

Ƽəƛ ƜƟ ƻƛƼǨƛƼƟ ƻƜƟ ƼǼ ǻɌ Ƹǅʉ  ǃƽƛƷƼȢʋɋ ƜǤʋ͔ǯ ǹɌ ǋǿǙ ƛƻ ǻǴƜǸƼƟ ƸɌ ƇƣǾƜǥƦǴʌƇǳ 
ƜǤ ǳǁƛ ƼƟƻƜɌ ƽƛ ǻɌ Ƥǁƛ ƼƦǽƟ .ƷǿƟ ƸǼƛǿƶǸ ƞǰƜƭ ǗƜǍǾƛʋǱʊ  ƇƷǿǅ ǃƽƛƷƼȢ Ƥǁƛ ƻƛƼǨ ǻɌ

ǁƼȢʌǺƸ ǱǵǙ ǀȣǁ Ǿ ǺƸǅʌƣƜ  ʉǾƻƜǤ ǶƏʋǯ ƺȢ ƣƻǿǉʋƷƼƛ ǻƟ .ʋǷ Ǵ ƜǴ ƸɌ ƣƻǿǉʊƸǸƛǿƥ 
Ǿƻʉ ƜǤʋǯƜǼʉ ǣǱƦƶǴƇ ƛ ǶǾƸƟʋƷƜƮ ǞƥʌʌƼ ƷǻǴƜǸƼƟ ƻʉ ǱǉƛʊƇ ǱǵǙʌƣƜ .ƸǼƷ ǲƜƮǸƛ 

ƛʋǷ ǺƷƜǁ ƻƜɌƛʉ ƜǤ ǲƜǸ ǶƸǸƛǿƵ ƜƟ ǻɌ Ƥǁƛʋǯ ƼǑ ƽƛʋǧ  ǘƟƜƥinput Ǵ ǲƜƮǸƛʊƺȢʋƷƼ: 

fname = input('Enter the file name: ')  

fhand = open(fname)  

count = 0  

for line in fhand:  

    if line.startswith('Subject:'):  

        count = coun t + 1  

print('There were', count, 'subject lines in', fname)  

 
# Code: http://www.py4e.com/code3/search6.py  

ƜǴ ƜǤ ǳǁƛʋǯ Ǵ ƼƟƻƜɌ ƽƛ ƛƻʊəʌƼʋǳ ǞƦǴ ƻƷ ƛƻ ǶƏ ǾʌƼ fname Ǵ ƻƛƼǨʊǼƷʌǳ ǶƏ ǀȣǁ .
ƜǤʋǯ ǞƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻʌƼʉ ƦƵƛ ƻƷ ǻɌʌƻƜ ƻƛƷʋǳ Ǵ ƽƜƟʊǹɌʌǳǴ ˤƜƱ .ʊƛǿƥǸʌƸ  ƛƻ ǻǴƜǸƼƟ ǻɌ
Ǿƻʉ ƜǤʋǯƜǼʉ ɚƟ ƻƜɌ ǻƟ ǣǱƦƶǴʌƼʋƸ. 



 ƜǤʋǯƜǼ  ȈȍȊ 

 

python search6.py  

Enter the file name: mbox.txt  

There were 1797 subject lines in mbox.txt  

python search6.py  

Enter the file name: mbox - short.txt  

There were 27 subject lines in mbox - short.txt  

ǯƠǨ ƛ ƽƛʋǻɍǹ ƸǚƟ ǄƶƟ ǛƛƼǁ ǻƟʉ ǾƼƟʋƇƸ ǻǴƜǸƼƟ ǻƟʉ ǼƜɚǸ ˤƜƟʊ ƟʌƽƛƸǹʋƸ  ƷǿƵ ƽƛ Ǿ
ǁƼȣƟʌƸ  ǻɌîǨƜǥƥƛ ǻȮʊ Ɵ Ƥǁƛ ǷɍǵǴʌƸƦǥ ƍƷǿǅ ǻƭƛǿǴ ǯɍǆǴ ƜƟ ǻǴƜǸƼƟ ǻɌ íʋƜ î ƼƟƻƜɌ

ƻƜɌ ǻȮ Ƥǁƛ ǷɍǵǴʉ ǻǴƜǸƼƟ ǻɌ ƸǼƷ ǲƜƮǸƛʉ  ƜƟ ƜǴ ɘǹǆǨʋɋ ƜǒƵʉ  ƷǿƵ ƻƜɌ ǻƟ Ƥǅƽ
ƜȢʋǶƜ Ȯ ƍƸǼƷʌƾʉ Ʒ ƽƛ ƼƟƻƜɌ ǻɌʋǄǸƸ ǿƶǸ ǄǅǿƵ!ƸǴƏ ƸǼƛí 

tryexceptopen 

ƻƛƼǨ ǺƸǼƜǆǴ ƽƛ ǯƠǨ ǻɌ Ƹǅʉ ƛʋǷ ǼƷ Ɲƛǿƭ ˤƜƟ ƣˤƛǿǁ ǻƟ ƤǵǂǨʌƸ .ʋɋ Ʒ ƻƜƟʋƼɚ  ǶƏ
ǮƛǿǁƜǼʉ ǱƠǨ ǢƛƼəƛƻƜȢʊ ǁƼȣƟ ǶƜƥƷǿƵ ƽƛ ƛƻʌƸ. 

Ƽəƛ ǴƜǸ ƼƟƻƜɌʊ ƭƻƜƵ ƷǿƭǾ ǻɌ ƸǹɌ ǻǴƜǸƼƟ ƷƻƛǾ ƛƻʊ ǨƜǥƥƛ ǻȮ ƸǅƜƟ ǻƦǅƛƸǸʊ ǴʊƍƸƦǤƛ 

python search6. py 

Enter the file name: missing.txt  

Traceback (most recent call last):  

  File "search6.py", line 2, in <module>  

    fhand = open(fname)  

FileNotFoundError: [Errno 2] No such file or directory: 

'missing.txt'  

python search6.py  

Enter the file name: na na boo boo 

Traceback (most recent call last):  

  File "search6.py", line 2, in <module>  

    fhand = open(fname)  

FileNotFoundError: [Errno 2] No such file or directory: 'na 

na boo boo'  



Ȉȍȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƸǹƶǸʋƇƸ ƜǼƻƜɌ ƼƟƻƜɌ Ƥǁƛ ǷɍǵǴ ƜǚǨƛǾʊʋ  ƷǿƭǾ ǄǰƜǵƦƱƛ Ɯǵǅ ƼǖǸ ǻƟ ǻɌ ƸǼƷ ǲƜƮǸƛ ƛƻ
ƜǼƻƜɌ .ƷƻƛƸǸʊʋ Ɯǅ ˤƜƱ .ƸǹɌ ǻƭƛǿǴ ǯɍǆǴ ƜƟ ƛƻ ǻǴƜǸƼƟ ǻɌʋƸ ƦƱ ƇƸǊǨ ƜƟʊ  ƸǊǨ
ƻƜɍƟƛƼƵʉƇ ƛʋǷ  ǶƛǿǹǙ ǻƟ .ƸǼƷ ǲƜƮǸƛ ƛƻ ƻƜɌʋɋ ǆƶƟ Ƈǯǉƛʊ ƥ ƼǼ ƽƛʌǳ ǻǚǁǿƥʉ 
ǲƼǸ ƷƛƼǤƛ ƇƻƛƾǤƛʋƜ ǼǾƼəʊ ǻɌ ƸǹƦǂǼ QA ʋƜ  ǺǾƼəîǵǑƛʌǶƜǹ Ɍ ƽƛʌǥʌƤí Ǵ ǺƸǸƛǿƵʊƸǸǿǅ .
ƛ ƻƜɌʋǷ  ǺǾƼəʋƜ Ȯ ǲƜƮǸƛ ǈƶǅʌƜǼƾʉƇ ƦƱʊ ƛƼƟ ƇǺƼƶǂǴʉ  .Ƥǁƛ ǻǴƜǸƼƟ ǷƦƵƛƸǸƛ ƻƜɌ ƽƛ

ƥƻƜƠǙ ǻƟʊ ǶƏȮ ƼǼ ǻƟ ƜǼʌƾʉ Ǵ ǯǁǿƦǴʊƸǸǿǅ  ǃƻƜɌ Ǿ Ʒǿǅ ǻƭƛǿǴ ǯɍǆǴ ƜƟ ǻǴƜǸƼƟ ǻɌ
.ƸǼƸǸ ǲƜƮǸƛ ƤǁƻƷ ƛƻ 

ƥʌǳ QA Ȣ ǮǿƚǂǴʌƛƸ Ǚ ǶƷƼɌʌƞƜǼʉ ʋɋ ƼƟǁƻ Ǿ ǶƏ ƻƜǆƦǸƛ ƽƛ ǯƠǨ ǻǴƜǸʌǶƸ  ǻƟ
ƜǽǸ ƼƟƻƜɌ ƤǁƷʊʋ ƜǽǸ ƼƟƻƜɌ .Ƥǁƛʊʋ ǂɌ ǶƜǵǼ ǳǼʊ  ƷƼƶƟ ƛƻ ǻǴƜǸƼƟ Ƥǁƛ ƻƛƼǨ ǻɌ Ƥǁƛ

ʋƜ ƦǸ ƻƷ .ƷƽƛƷƼȣƟ ƛƻ ƜǴ ǦǿǩƱʌǻƮ ƥʌǳ QA ƼƦǽƟʋǷ Ǥƻʌǧ ʋɋ ǻǴƜǸƼƟǿǸʋǀ .Ƥǁƛ 

ˤƜƱ ƷƼɌ ǣǆɌ ƛƻ ǻǴƜǸƼƟ ƻƷ ǯɍǆǴ ǻɌʋƇǳ ƜƟʋƦǂʊ ƠǁƜǹǴ ǃǾƻ ǻƟ ƛƻ ǶƏ ǻɌʊ  ƜƟ
ƷƜǥƦǁƛ ƽƛ Ǻtry ʋƜ except ǹɌ ǯƱʌǳǹɌ ǋƼǤ .ʌƸ ƜǤ ǶƷƼɌ ƽƜƟ ǻɌʋǯ  ƜƟopen  ǯɍǆǴ ƜƟ

ǰƷ ǻƟ) Ʒǿǅ ǻƭƛǿǴʌǯ ɚǹǼƜǵǼƜǸʊ ƜǤ ǳǁƛʋǯ ƜǤ ƜƟʋǯƜǼʉ ǂǴ ǶƏ ƻƷ ƷǿƭǿǴʌƼƛ .(ʋƤǁƜƮǹ 
ƜƟ ǻɌʋƸ ʋɋ ƛƼƟ ƸɌʉ ƜǍƛ ǯɍǆǴ ǲ˥ǙƛǻǤ ǹɌʌǳ: 

fname = input('Enter the file name: ')  

try:  

    fhand = open(fname)  

except:  

    print('File cannot be opened:', fname)  

    exit()  

count = 0  

for line in fhand:  

    if line.startswith('Subject:'):  

        count = count + 1  

print('There were', count, 'subject lines in', fname)  

 
# Code: http://www.py4e.com/code3/search7.py  



 ƜǤʋǯƜǼ  ȈȍȌ 

 

ƥǘƟƜ exit ƛƼƭƛ ǻƟʉ Ǵ ǻǵƥƜƵ ǻǴƜǸƼƟʊƸǼƷƛ .ʋǷ Ǽ ǘƟƜƥʌǺƜɚȯ Ȯʌƾʉ ǵǸƼƟ ƛƻʊƸǸƛƷƼə ǮƜƱ .
) ƜǴ ƼƟƻƜɌ ƼəƛʋƜ ƥʌǳ QA ǺƜƠƦǅƛ ǳǁƛ (ʋƜ ǤƼƵƾǴʊ  Ǿ ǻƦǤƼə ƛƻ ǶƜǆȯǴ ƜǴ ƇƸǹɌ ƷƻƛǾ ƛƻ

Ǵ ǾƼƟƏ ǔǥƱ ƜƟ ƛƻ ǻǴƜǸƼƟʊƸǹƟʋǳ: 

python search7.py  

Enter the file name: mbox.txt  

There were 1797 subject lines in mbox.txt  

python search7.py  

Enter the file name: na na boo boo  

File cannot be opened: na na boo boo  

ƤǕƜǥƱ ǸƛǿƵƛƼǤ ƽƛʊ open ƟǿƵ ǮƜƪǴ ƇǻǴƜǸƼƟ ƻƷʊ ǺƷƜǥƦǁƛ ƽƛʉ  ƽƛ ƤǁƻƷtry   Ǿ
except  ƻƷʋɋ ǻǴƜǸƼƟʉ ƜȢʋǸǿƦʊ  ƣƻƜƠǙ ƜǴ .ƤǁƛPythonic ʋƜ ƜȢʋǸǿƦʊ ƛƻ ǸƜǴƽʊǻɌ 

ʋɋ ƻƜɌʉ ƜȢ ǃǾƻ ǻƟ ƛƻʋǶǿƦ Ǵ ǲƜƮǸƛʊǼƷʌǳ Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳǵǼ ǻƟ .ʌǷ  ǮƜƪǴ ǻƟ ƼǑƜƵ
 ˤƜƟîʋɋ ƜȢ ǺƛƻʋǸǿƦʊ ƛƼƟʉ  ǶƷƼɌ ƽƜƟʋɋ ƜǤʋǯí Ǵʊǿəʌʋǳ. 

ǸƜǴƽʊǻɌ Ɵ ƣƻƜǽǴ ƜǵǅʌƼƦǆʉ ƜȢ ƻƷʋǶǿƦ ƷƼɌ ƞǂɌʋƸ ǻǴƜǸƼƟ ƜƟ ǾǿǸʋǀƜǼʉ ƷʋƼɚ  ƼƟ
Ǻƛƻ ƼǁƜǼʉ  ǯƱʋɋ ƷƼɌ ƤƠƲǉ ǻǰƜǂǴʋƇƸ ǴʊǿƥǸƛʌƸ ǿɚƟʌʋƸ ƛ ǻɌʋǷ ǺƛƻƜȢ ǯƱʋǸǿƦʊƼƥ 
 ƤǁƛʋƜ ƵʌƼǰǾ .ʊ ƜȢ ƛƼȮʋǸǿƦʊƼƥ ƛ ǻƟ ƍƸǅƜƟʋǷ ǆƶƟ ǻɌ ƼǑƜƵʊ ǻǴƜǸƼƟ ƽƛǿǸʋǂʊ  ƼǹǼ

ǆƶƟ Ǿ Ƥǁƛʊ ǁƸǹǽǴʊƌ ƥƻƜƠǙ ǻƟʊ ʋɋ ƜȢ ǯƱ ǺƛƻʋǸǿƦʊƼƥ ǺƛƻǁƸǹǽǴ ǯƱʊ-ƼǹǼʉƼƥʉ 
ƛƼƟʉ ʋɋ Ǹ ƻƛƼǨ .Ƥǁƛ ǻǰƜǂǴʌƤǂ ǻǴƜǸƼƟ ǐǩǤ ǻɌʉ Ǵ ǻɍǱƟ ƇƸǹɌ ƻƜɌ ƜǴʊǼƛǿƵʌǳ  ǻɌ
Ǻƛƻƽ ǶƜǵǱƱʋƜƠ ǂƲƥ ǾʌǷɚǸƛƼƟʌƾ .ƸǅƜƟ 

 

ƛƼƟʉ  ǷƦǅǿǸʋɋ ƜǤʋƇǯ ƜƟʋƦǂʊ ƜǤ ǻɌʋǯ  ƷǿǴ ƻƷ ƛƻw ǹɌ ƽƜƟ ǲǾƷ ƼƦǴƛƻƜȢ ǶƛǿǹǙ ǻƟʌƸ .
ƽ ǮƜƪǴ Ƥǁƛ ƼƦǽƟʋƼ ƛƼƟ ƛƻʉ ƠƟ ƼƦǽƟ ɊƻƷʌǹʌƸ: 



Ȉȍȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> fout = open('output.txt', 'w')  

>>> print(fout)  

<_io.TextIOWrapper name='output.txt' mode='w' 

encoding='cp1252'>  

Ƽəƛ ƜǤʋǯ Ȣ ƽƛʌǄ ƜǤ ǶƷƼɌ ƽƜƟ ƇƸǅƜƟ ƷǿƭǿǴʋǯ  ƷǿǴ ƻƷʋƜ  ƤǰƜƱw ǺƷƛƷƜǼʉ ȢʌǆʌǷ  ƛƻ
Ǵ ǗǾƼǅ ǿǸ ƽƛ Ǿ ǺƷƼɌ ɊƜȢʊƸǹɌǵǼ ǻƟ .ʌǷ ǅƜƟ ƞǨƛƼǴ ǻɌ Ƥǁƛ ǲƽˤ ƼǑƜƵʌƸƜǤ Ƽəƛ .ʋǯ 

Ȣ ƽƛʌǄ ƜǤ ƇƸǅƜƠǸ ƷǿƭǿǴʋǯ ƸƭʋƸʉ .Ƹǅ ƸǼƛǿƵ ǻƦƵƜǁ 

ƸƦǴ write ƮƟƏ ƽƛɚƦǁƷ ƤɍʌǺƼʉ ƜǤʋƇǯ ǺƷƛƷƜǤ ǶǾƻƷ ƛƻ ƜǼʋǯ  ƷƛƸǚƥ Ǿ ǺƷƛƷ ƻƛƼǨ
ƜǼƼƦɌƛƻƜɌʉ ǴƼƟ ƛƻ ǺƸǅ ǻƦǅǿǸʊƸǸƛƷƼəȢ ƤǰƜƱ .ʌǄ͔ǋƼǤ ƛƼƟ ǷƦǴ ƇǷƦǅǿǸʉ  Ǿ) ǷƦǅǿǸ

ǻƦǅƻ (ǶƸǸƛǿƵ.Ƥǁƛ ƜǼ 

>>> line1 = "This here's the wattle, \ n" 

>>> fout.write(line1)  

24 

ƤɍƮƟƏ ƜǤʋƇǯ Ɯƭʊʋ Ǽƻ ƛƻ ƷƻƛƷ ƻƛƼǨ ǻɌɚʌƼʉ ǴʊƇƸǹɌ ƛƼƟƜǹƟʋǷ ǸƜǴƽʊǻɌ write  ǾƷ ƛƻ
ǸƛǿƵƛƼǤ ǻƠƥƼǴʊ ǳʌǹɌƇ ǺƷƛƷƜǼʉ ƸƭʋƸ ƜǽƦǸƛ ǻƟʉ ƜǤʋǯ Ǵ ǻǤƜǍƛʊǸǿǅǳ. 

ƜƟʋƦǂʊ ǅƜƟ ǷƚǵǒǴʌǳ ƜǽƦǸƛ ǻɌʉ ƦǁƻƷ ǻƟ ƛƻ ǏǿǒƵʊ ƸǴʋƼʋƤ ǴʊǹɌʌǳƛƼƟ .ʉ ƛʋƻƜɍǹ 
ǐƵ ƼƦɌƛƻƜɌ ƽƛ Ƥǁƛ ǲƽˤƸƭʋƸ ƜȢ ƻƷʋǶƜ ǹɌ ǺƷƜǥƦǁƛ ǐƵ ƼǼʌǳǺƻƛƾə .ʉ print  ǻƟ ƣƻǿǉ
Ƹƭ ǏǿǒƵ ƻƜɌƷǿƵʋƸ Ǵ ǦƜƲǰƛ ƛƻʊƸǹɌ ǰǾʊ  ƸƦǴwrite ƛʋǷ ǵǸ ǲƜƮǸƛ ƛƻ ƻƜɌʊƸǼƷ. 

>>> line2 = 'the emblem of our land. \ n'  

>>> fout.write(line2)  

24 

ǸƜǴƽʊǻɌ ƜǤ ƇƸǅ ǲƜǵƥ ǶƜƥƻƜɌʋǯ ƸǹƠƟ ƛƻʋƸ ǿǅ ǷƚǵǒǴ ǾʋƸ ƼƵƏ ǻɌʋǷ ƟʌƤ ǺƷƛƷ ƽƛ ƜǼ ʉǾƻ
Ʒʋɋǂ Ǥ ƣƻǿǉ ǻƟʌƾʋɍʊ ƛ ǺƸǅ ǻƦǅǿǸǁ ǶƸǅ ǃǿǴƜƵ ƜƟ Ǿ ƤǁʌǳƦǂ Ɵ ƽƛʌǷ  ƸǼƛǿƶǸ

.ƤǤƻ 
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>>> fout.close()  

ǹȯǵǼʌǷ Ǵ ƜǴʊǸƛǿƥʌǳ ƜǤ ǻɌʋǱʊ ƛƼƟ ǻɌ ƛƻʉ ǺƷƼɌ ƽƜƟ ǶƸǸƛǿƵƛʋƇǳ ƸǹƠƟʋǳ ǰǾʊ ƛ ƻƷʋǷ  ƷƻǿǴ
ǵɌ Ƽəƛ (ǶƸǸƛǿƵ)ʊ ǯǽǁƻƜɚǸƛʉ ǹɌʌǳ ƜǤ ƸǹȮ Ɯǽǹƥ Ǿʋǯ ǅƜƟ ǺƷƼɌ ƽƜƟ ƛƻʌǳ ǱɍǆǴʊ  ƷǿƭǾ ǻƟ

ǵǸʊƏʋƸƜȢ ǯǉƛ ƻƷ .ʋǶǿƦ ǻƦǂƟ ƽƛ ƜǤ ǶƸǅʋǯƜǼʉ ƜȢ ƽƛ ǯƠǨ ƽƜƟʋǶƜ Ǵ ǷƚǵǒǴ ǻǴƜǸƼƟʊƷǿǅ .
ǰǾʊ ƦǨǾʊ ƻƷ ƜǤ ǷƦǅǿǸ ǮƜƱʋǯƜǼ ƦǂǼʌƇǳ ƜƟʋƦǂʊ ƜȢ ǻƟ ƜƦƱƛƼǉ ǻɌʋǶǿƦ ǹɌ ǲ˥Ǚƛʌǳ  ǻɌ
ƜǤʋǯ Ȯ Ǿ ƷƸǹƠƟ ƛƻʌƾʉ Ƹǩƥ ƤǁƷ ǻƟ ƛƻʋƼ ƻƜȣǂǸ ǀǸƜǅ Ǿʋǳ. 

 

ǸƜǴƽʊǻɌ ƜǤ ǶƸǸƛǿƵ Ǿ ǷƦǅǿǸ ǮƜƱ ƻƷʋǯƜǼ ƦǂǼʌƇƸ ƛ ǶƜɍǴƛʋǻɍǹ  ǻƟǻǱǉƜǤ ǯɍǆǴʉ ǥǁʌƸ 
ǹɌ ƷƻǿƵƼƟʌƸ ǮƜɍǅƛ .ƷƻƛƷ ƷǿƭǾƛƷƽʊʋ ƛʋǷ Ǵ ƜǼƜǒƵʊƸǸƛǿƥ ǻǱǉƜǤ ǻɌ ƛƼȮ ƸǅƜƟ ǯɍǆǴ ƇƜǼ
ƞƥǐƵ Ǿ ƜǼƸƭʋƜǼƸ ƷƜǙ ƤǰƜƱ ƻƷʉ ƙƼǴƜǸʊ :ƸǹƦǂǼ 

>>> s = '1 2 \ t 3 \ n 4'  

>>> print(s)  

1 2  3  
 4 

ǘƟƜƥ ƻƜɌǿƥʉ ǺƸǅʉ repr ƛ ƻƷʋƜƮǹ ƛ .ƸǴƏ ƸǼƛǿƵ Ɯǵǅ ɋǵɌ ǻƟʋǷ  ƼǼ ǘƟƜƥƦɍƮƟƏʊ  ǻƟ ƛƻ
 ǶƛǿǹǙʋɋ əƻƏʌƤǹǴǿ ǴʊəʌƷƼ  ǀȣǁ Ǿʋɋ ǺƸǹǼƷ ǶƜǆǸ ǻɌ ǻƦǅƻʉ  ƛƻ ƸǅƜƟ ƤɍƮƟƏ ǶƏ
ǴƼƟʊƸǸƛƷƼəƛƼƟ .ʉ ǻƦǅƻƛ ƇƜǼʋǷ ǻǱǉƜǤ ǘƟƜƥƜǼʉ ǥǁʌƸ ƤǆȢ ƜƟ ƛƻɋƟ ƸǹƟƜǵǸ ǄɍǱǁƛʋǄ 
ǴʊƸǼƷ: 

>>> print(repr(s))  

'1 2 \ t 3 \ n 4'  

ƛʋǷ Ǵ ǗǿǍǿǴʊƸǸƛǿƥ ǮƜɍǅƛ ƻƷƛƷƽʊʋ ƸǹɌ ɋǵɌ Ɯǵǅ ǻƟ. 

ǯɍǆǴ ƷʋƼɚʉ ǿǅ ǾƼƟǾƻ ǶƏ ƜƟ Ƥǁƛ ǷɍǵǴ ǻɌʋƸ ǁ ǻƟ ǏǿƟƼǴʌǳƦǂƜǼʉ  Ǿ ƣǾƜǥƦǴ
ƛƼƟ ǣǱƦƶǴ ƼƦɌƛƻƜɌ ƽƛ ǺƷƜǥƦǁƛʉ ƜǵǸʋǄ ƜȢʋǶƜ ƵƼƟ .Ƥǁƛ ǏǿǒƵʊ ǁʌǳƦǂƜǼ  ƽƛʋɋ 
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ǐƵƸƭʋƸ  ƜƟ ǻɌ\n Ǵ ǈƶǆǴʊƇƷǿǅ ƵƼƟ Ǿʊ ǁʌǳƦǂƜǼ  ƤǆəƽƜƟ ƼƦɌƛƻƜɌ ƽƛʋƜ \ r ƛ ǻƟʋǷ 
Ǵ ǺƷƜǥƦǁƛ ƻǿǖǹǴʊƸǹǹɌƵƼƟ .ʊ ǁʌǳƦǂǼƜ ǳǼ Ǵ ǺƷƜǥƦǁƛ ǻǸǿǵǸ ǾƷ ƼǼ ƽƛʊƸǹǹɌ Ɯǵǅ Ƽəƛ .

ƜǤʋǯƜǼ Ɵ ƻƷ ƛƻʌǷ ǁʌǳƦǂƜǼʉ Ǵ ƜƮƟƜƭ ǣǱƦƶǴʊǹɌʌƇƸ ƛʋǷ ɚǹǼƜǵǼƜǸʊƜǼ  Ƥǁƛ ǷɍǵǴ
ƛƼƟ ǻɌʋǶƜƦ .ƸǹɌ ƤǁƻƷ ƼǁƷƻƷ 

ƛƼƟʉ ǁ ƼƪɌƛʌǳƦǂƇƜǼ ǻǴƜǸƼƟƜǼʊʋ ƛƼƟʉ ƸƠƥʋǯ ʋɋ Ʒ ǻƟ ƤǴƼǤʋƼɚʉ  Ɯǵǅ .ƷƻƛƷ ƷǿƭǾ
ǴʊǸƛǿƥʌƸ Ɵ ƣƜǙ˥ǑƛʌƼƦǆ ǶƏ ǇǿǊƵ ƻƷ ƻƷ ƛƻ ƜǼȢʌƸǸǿ  ƼʋƽǹɌ ǺƸǼƜǆǴʌƸ Ƽəƛ ǻƦƠǰƛ Ǿ .

ǼƛǿƶƟʌƸ ǴʊǸƛǿƥʌƸ  Ǿ ǺƸǅ ƻƜɌ ǻƟ ƤǁƷʋɍʊ ǿǹƟ ǶƜƥƷǿƵ ƛƻʋǂʌƸ. 
https://wikipedia.org/wiki/Newline   

 

Catch 
ȱǱ  OD dLǯȡǶȈDtry  eexcept DȅǱĊ D EǯȰǶǻDǯȲǯȰǹǶȈD OǔǕ  ǯǱ DN ȱȬǯȯȅǱ ȱƠǕƟ 
ȅǵǕȇƟǱ Ȭ ȱȭǵǯȁǔ+ȃȲL  ȮǶȠȅƣ/ Catch Ȭ ȱǶȡƣǔLȴȋ" 

Newline 
ȅǶƠDNǯƠ eǕdƝDĊ ǯȠ NL c? OD ȱƠǕȨǯȲ ȱǶȋN eDȅǱ ǯȲĊ ǯŹ cLDL cǯȌȯǕcǯ ǕƟ  ȓȁ
Ȭ dLǯȡǶȈDǔLȴȋ" 

Pythonic 
Ȱơǵǖơǔ Ǳȴȁ ȱǱ ȱƠǔ O eǕǯǲǔǕ ǯŹ NLǕcȴǶ Ȭ NǯƠǔȃȰƠ: ǵNǯǲȚ ȱǱǔ Ȱơǵ ȱǱǖơǔ  ȱƠ
ȰȋǯƔǔ ȈȃȰȳȬ e ȅȰȲǔ DȅǱ DNĊ  ȨǾǕƟ Ȱơǵ ȃȋǯǱ ȱǶȋDL ȱȩǯȉȬǖƟ ǯŹǕȯȴǶǔ 
ȬǔȴƣǖǕȫ "᷊ OD dLǯȡǶȈDtry  eexcept ǕƟ ǯŹ QeNǕȯȴǶǔ DȅǱĊ ȃȬǕȅǕǴ 
ǯȠǕȨǯȲǔǕ "ȃȯNDȃȯ Lȴǻe ȱƠ ǴȈD᷉ 

https://wikipedia.org/wiki/Newline
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Quality Assurance 
ȍȂȋ Ǖǯ ǵǖȭǔ ȪȎD ȆƠȅȭǵ ȱƠǔcǯȋ ȈNȅǱǔ ƠǖȡǖǴ ǯȳȯǔǕ ǕƟ bȅȯ "ǴȈD NDȆȠD

QA ƣNL ǰȪȝDǖȅ  cLȴȬO?ǕƟ Ź e aȴȏǿȬǖDȃ  c? NǯȌǶȯD OD Ȩǲȣ ςGɀơȌȬ cLȅƠ
"ǴȈD 

Text File 
ȩDȴǵǔ ǯȲȅǶƠDNǯƠǔǕ  ȱƠ ĊeNȱȘȠǯǾĊ ȭǭDLǔ+ L LNǯȲ ȨǹȬǕ+Ɵȉ ȁMǖdȅ dȃȋ"ȃȯD 

 

 

python shout.py  

Enter a file name: mbox - short.txt  

FROM STEPHEN.MARQUARD@UCT.AC.ZA SAT JAN  5 09:14:16 2008 

RETURN- PATH: <POSTMASTER@COLLAB.SAKAIPROJECT.ORG> 

RECEIVED: FROM MURDER (MAIL.UMICH.EDU [141.211.14.90]) 

     BY FRANKENSTEIN.MAIL.UMICH.EDU (CYRUS V2.3.8) WITH 

LMTPA; 

     SAT, 05 JAN 2008 09:14:16 - 0500 

 

http://www.py4e.com/code3/mbox- short.txt   

 

X- DSPAM- Confidence:0.8475  

http://www.py4e.com/code3/mbox-short.txt
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X-DSPAM-Confidence

SPAM-Confidence

SPAM-Confidence

 

Enter the file name: mbox.txt  

Average spam confidence: 0.894128046745 

Enter the file name: mbox - short.txt  

Average spam confidence: 0.750718518519 

mbox.txtmbox-short.txt 

na 

na boo boo

 

python egg.py  

Enter the file name: mbox.txt  

There were 1797 subject lines in mbox.txt  

python egg.py  

Enter the file name: missing.tyxt  

File cannot be opened: missing.tyxt  

python egg.py 

Enter the file name: na na boo boo  

NA NA BOO BOO TO YOU -  You have been punk'd!  
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ȩǖǴȉǯȲ 

 

ƤǁƻƷ  ƸǹǸƜǴʋɋ ǰ ƇǻƦǅƻʌ˸Ƥǂ ǰƛǿƥʊʉƛ  ƻƷ .ƤǁƜǼƻƛƸǩǴ ƽƛʋɋ  ƇƜǼƻƛƸǩǴ ƇǻƦǅƻ
 ƻƷ ƌƸǹƦǂǼ ƜǼƼƦɌƛƻƜɌʋɋ ǰʌƤǂ  ƜǼƻƛƸǩǴȮ ƼǼʌƾʉ ǴʊƸǹǸƛǿƥ  ƻƷ ƜǼƻƛƸǩǴ .ƸǹǅƜƟʋɋ 

ǰʌ˸Ƥǂ Ƥǹǵ̲ǰ̐ƛƏ ƇƜǼʋǳƦƜǼ  ǾʋƜ ǰ ƼǉƜǹǙʌƤǂ Ǵ ǺƸǸƛǿƵʊƸǸǿǅ. 

ƸǹȮʋǷ ƛƼƟ Ǻƛƻʉ  ƤƵƜǁʋɋ ǰʌƤǂ ƸƭʋƸ ǿƭǾǺƷƜǁ ƌƷƻƛƷ ƷƼƥʋǷ  ǶƷƛƷ ƻƛƼǨ ƇǺƛƻ
ǰ ƼǉƜǹǙʌƤǂ :([ Ǿ ]) Ƥǁƛ Ɲ˥Ǩ ǯƵƛƷ ƻƷ 

[10, 20, 30, 40]  
['crunchy frog', 'ram bladder', 'lark vomit']  

ǮƜƪǴ ǰ ǮǾƛʌƦǂʊ Ʋǉ ƷƸǙ ƻƜǽȮ ƽƛʌư ǰ ǲǾƷ ǮƜƪǴ .ƤǁƛʌƦǂʊ  ǲƽˤ .Ƥǁƛ ǻƦǅƻ ǻǁ ƽƛ
ǸʌƤǂ  ƼǉƜǹǙ ǻɌʋɋ ǰʌƤǂ  ǗǿǸ ƽƛʋǸƜǂɍʊ ǿǹǙ ǻƟ .ƸǹǅƜƟǰ ƼǉƜǹǙ ǮƜƪǴ ǶƛʌƤǂ ƽʋƼ 

ƻƜǆǙƛ ƷƸǙ ƇǻƦǅƻ ǯǴƜǅʉƇ Ʋǉ ƷƸǙʌư  Ǿʋɋ ǰʌƤǂ ƷʋƼɚ ǴʊƷǿǅ: 

['spam', 2.0, 5, [10, 20]]  

ǰʌƦǂʊ ǰ ƻƷ ǻɌʌƤǂ ƷʋƼɚ Ǵ ƻƛƼǨʊəʌƇƷƼ Ǵ ǺƸǸƛǿƵ ǿƥ ƻƷ ǿƥʊƷǿǅ. 

ǰʌƦǂʊ Ǽ ǯǴƜǅ ǻɌʌȭ Ʀǹǵǰƛʊ  ƇƷǿǆǸʋɋ ǰʌƤǂ ǰƜƵʊ Ǵ ǺƸǸƛǿƵʊƷǿǅƦƱƛƻ ǻƟ Ɯǵǅ .ʊ 
 ƜƟʋɋ ǰƜƵ Ɲ˥Ǩʊ ǴʊǸƛǿƥʌƸ ƽƜǂƟ ƛƻ ǶƏʋƸ: 
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[]  

ƻǿǒǸƜǵǼ Ǵ ƻƜǖƦǸƛ ǻɌʊƷǾƻ Ǵ ƜǵǅʊǸƛǿƥʌƸ ƜǼƻƛƸǩǴʉ ǰʌƤǂ ǞƦǴ ǻƟ ƛƻʌƜǼƼ ǼƷ ƤƠǂǸʌƸ: 

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']  

>>> numbers = [17, 123]  

>>> empty = []  

>>> print(cheeses, numbers, empty)  

['Cheddar', 'Edam', 'Gouda'] [17, 1 23] []  

 

͔ǷƦǴ ƛƼƟ żƸɌʉ ǁƼƦǁƷʊ  ƼǉƜǹǙ ǻƟʋɋ ǰʌƇƤǂ ǨƷʌƜǩ ǁ ǯƪǴʌǀɍƦǹ ƛƼƟʉ ǁƼƦǁƷʊ  ǻƟ
ƜǼƼƦɌƛƻƜɌʉ ʋɋ Ɲ˥Ǩ ǯƵƛƷ ƣƻƜƠǙ .Ɲ˥Ǩ ƼɚǱǵǙ :Ƥǁƛ ǻƦǅƻƇ ǚƥ ƛƻ ǈƵƜǅʌʌǷ 

ǴʊƸǹɌǅƜƟ ǻƦǅƛƷ ƼǑƜƵ ǻƟ .ʌƸ ǈƵƜǅ ǻɌ ƷƸǙ ƜƟ ƜǼ0 Ǵ ǗǾƼǅʊƸǸƸǅ: 

>>> print(cheeses[0])  

Cheddar  

Ǣ˥ƵƼƟ ǻƦǅƻǰ ƇƜǼʌƤǂƜǼ ǞƥʌʌƺȢƼʋƌƸǸƼ ƥƻƜƠǙ ǻƟʊ Ǵ ƜǵǅʊǸƛǿƥʌƸ ƥƼƥ ǻɌʌƞ ƏʋǳƦƜǼʉ ʋɋ 
ǰʌƤǂ Ǟƥ ƛƻʌʌƼ ǼƷʌƸ  ǾʋƜ ƏʋǳƦƜǼ ǼƷ ǇƜǊƦƵƛ ǶƏ ǻƟ ǺƻƜƟǾƷ ƛƻʌƸǸƜǴƽ .ʊǻɌ  Ɲ˥Ǩ ƼɚǱǵǙ

 ȡȮ Ƥǵǁ ƻƷʋɋ Ǵ ƻƛƼǨ ǃƻƜǵəʊəʌƇƷƼ ƼǊǹǙʉ ǰ ƽƛʌƤǂ ǺƽƜƥ ƻƛƸǩǴ Ƥǁƛ ƻƛƼǨ ǻɌƛʉ 
ɚƟʌƷƼ Ǵ ǈƶǆǴ ƛƻʊƸǹɌƻƛƺɚƟ .ʋƸ  ƜƟʋɋ ǵɌ ǮƜƪǴʊ ǷǅǾƻƟ ƛƻ ǲƻǿǖǹǴ ƼƥʌǶƜ :ǳǹɌ 

>>> numbers = [17, 123]  

>>> numbers[1] = 5  

>>> print(numbers)  

[17, 5]  

ƼǊǹǙ ʋǳɍ ǰ ƻƷʌƤǂ numbers  ƷƸǙȈȉȊ  ƜƟ ǻɌ ǃƻƜǵə ƻǿƦǁƷ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƌƷǿƟ
 ƤǴ˥Ǚ= Ǵ ǈƶǆǴʊƇƷǿǅ ǴʊǶƛǿƥ ƛʋǷ Ǟƥ ƛƻ ƻƛƸǩǴʌʌƼ ƜɌ .ƷƛƷǤʌƤǂ  ȡȮ Ƥǵǁ ƻƷ ǻɌ

ǰ ƻƷ ƼǖǸ ƷƻǿǴ ƼǊǹǙ ƇǈƵƜǅ ƽƛ ǺƷƜǥƦǁƛ ƜƟʌƤǂ ǹɌ ǈƶǆǴ ƛƻʌǳ ƛ ƻƷ)ʋƜƮǹ 
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numbers[1]Ƹƭ ƻƛƸǩǴ ǀȣǁ Ǿ (ʋƸ  Ƥǁƛƻ Ƥǵǁ ƻƷ ƛƻǻǰƷƜǚǴ ǼƷ ƻƛƼǨʌǳƛ ǻƟ .ʋǷ 
Ƹƭ ƻƛƸǩǴ ƣƻǿǉʋƸ ǱƠǨ ƻƛƸǩǴ ƜƟ͔ʊ ǰ ƻƷ ƼǊǹǙʌƤǂ ǿǚƥʋǌ ǴʊƷǿǅ. 

ʋɋ ǰʌƤǂ  ƇƜǴ ǳǆȮ ƻƷʋɋ Ɵ ǻǒƟƛƻʌǷ ƛ ƼǊǹǙ Ǿ ǈƵƜǅƛ .ƤǁʋǷ  ƛƻ ǻǒƟƛƻ
îȣǴʌɘǹí ʋƜ îƜǵǸʋǄ ǻǩƟƜǒǴí ʋƜ îƤǅƜɚǸƛƼƥí ʋƜ îƜǵǸƽƜƟʊʋí ǴʊƜǵǸʌʋǳʊƥƻƜƠǙ ǻƟ ƌ  ƼǼ

ǂǴ ǈƵƜǅʌƼʉ  ǻƟʋɋ ƜǵǸƽƜƟ ƛƻ ƼǊǹǙʊʋ ǴʊƸǹɌ. 

ǈƵƜǅƜǼʉ ǰʌƤǂ ǻƟǈƵƜǅ ƸǹǸƜǴƜǼʉ Ǵ ǯǵǙ ǻƦǅƻʊƸǹǹɌ: 

Å Ʋǉ ƷƸǙ ƼǼʌư ǴʊƸǸƛǿƥ  ǶƛǿǹǙ ǻƟʋɋ .Ʒǿǅ ǺƷƜǥƦǁƛ ǈƵƜǅ 

Å Ɍ ǃ˥ƥ Ɯǵǅ ƼəƛǹʌƸ ʋɋ ƭƻƜƵ ƷǿƭǾ ǻɌ ƼǊǹǙʊ ǸƛǿƶƟ ƛƻ ƷƻƛƸǸʌƸ ʋƜ ǿǹƟʋǂʌƇƸ 
ƜǒƵʉ IndexError ƻƷ ƛƻʋƤǤƜ ǼƛǿƵʌƸ .ƷƼɌ 

Å  Ƽəƛʋɋ ƻƛƸǩǴ ǈƵƜǅʉ ǥǹǴʊ ƜǽƦǸƛ ƽƛ ƇƸǅƜƟ ǻƦǅƛƷʉ ǰʌƤǂ  ǶƷƼǵǅ ǻƟ ǗǾƼǅ
ǴʊƸǹɌ. 

ƼɚǱǵǙ in ƛƼƟʉ ǰʌƤǂƜǼ Ǹʌƾ Ǵ ƻƜɌʊƸǹɌ: 

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']  

>>> 'Edam' in cheeses  

True 

>>> 'Brie' in cheeses  

False 

 

ƛƻʋƬƼƥʋǷ ƛƼƟ Ǻƛƻʉ ǄʌȢ  ƼǉƜǹǙ ƻƷ ǷƦǤƻʋɋ ǰʌƤǂ  ǻǩǱƱ ƽƛ ǺƷƜǥƦǁƛfor  .Ƥǁƛ Ƿʋƛ ƻƷ
 ƤǰƜƱǨƷ żƸɌ ͔ǷƦǴʌƜǩ Ơǅʌǻ Ȯ ǶƜǵǼʌƾʉ ƷƼɌ ǺƷƜǥƦǁƛ ǻƦǅƻ ƻƷ ǻɌ Ƥǁƛʋǳ: 

for cheese in cheeses:  

    print(cheese)  



ȈȎȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜƟ ƛʋǷ  ƼǉƜǹǙ Ɯǵǅ ǻǩǱƱʋɋ ǰʌƤǂ Ǵ ƛƻʊǸƛǿƵʌƸǼƛǿƶƟ Ɯǵǅ Ƽəƛ ƜǴƛ .ʌƸ  ƛƻ ƼǉƜǹǙ ǻɌ
ƸȢƏʋƤ ǹɌʌƸ Ȯ Ǿʌƾʉ  ʉǾƻǶƏǿǹƟ ƜǼʋǂʌƇƸ ǸʌƽƜ ǼƛǿƵ ǈƵƜǅ ǻƟʌƸ  .ƤǅƛƷʋɋ Ǻƛƻ ǯƱ
ƛƻʋƬ ƛƼƟʉ ƛʋƻƜɍǹ ɌƼƥʌƞ  ǘƟƜƥ ǾƷrange  Ǿlen ƛƼƟʉ ƛʋǷ :Ƥǁƛ ƻƜɌ 

for i in range(len(numbers)):  

    numbers[i] = nu mbers[i] * 2  

ƛʋǷ  ƻƷ ǻǩǱƱʋɋ ǰʌƤǂ ʊǴ ǄʌȢƷǾƻ ǻƟ ǻǸƜəƛƸƭ ƣƻǿǉ ǻƟ ƛƻ ƼǊǹǙ ƼǼ ǾǴ ƽǾƻʊƸǹɌ .
len  ƼǉƜǹǙ ƷƛƸǚƥ ƜƟ ƼƟƛƼƟʋɋ ǰʌƤǂ  .ƷǿƟ ƸǼƛǿƵrange ǰʌƦǂʊ ǈƵƜǅ ƽƛ ƽƛ ƜǼȑ  Ɯƥ

n - 1 ǴƼƟ ƛƻʊƸǸƛƷƼəƛ ƻƷ .ʋƜƮǹ n  ǮǿǑʋɋ ǰʌƤǂ ƛ ǄƵƼȮ ƻƜƟ ƼǼ ƻƷ .ƤǁƛʋǷ  ǻǩǱƱi 
ƸǚƟ ƼǊǹǙ ǈƵƜǅʉ ǁƷ .ƷǿƟ ƸǼƛǿƵƻǿƦ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǻǸƸƟ ƻƷ ǃƻƜǵəi  ǶƸǸƛǿƵ ǻƟ ǗǾƼǅ

ƸǨ ƻƛƸǩǴʋǵʊ Ƹƭ ƻƛƸǩǴ ǀȣǁ Ǿ ǺƷƼɌʋƸ Ǵ ǇƜǊƦƵƛ ǶƏ ǻƟ ƛƻʊƸǼƷ. 

ƻƷ ʋɋ ǰʌƤǂ ǰƜƵʊ ǻǸƸƟʉ  ǻǩǱƱfor ǵǸ ƛƼƭƛ ˥ǉƛʊƷǿǅ: 

for x in empty:  

    print('This never happens.')  

ƜƟ ƛ ƷǿƭǾʋǻɍǹ ʋɋ ǰʌƤǂ ǴʊƸǸƛǿƥ ǯǴƜǅ ʋɋ ǰʌƤǂ ƷʋƼɚ ǰ ƇƷǿǅʌƤǂ  ǶƛǿǹǙ ǻƟ ǿƥƻƷǿƥ
 Ɯǽǹƥʋɋ ǰ źǮǿǑ ƇǮƜƪǴ ǶƛǿǹǙ ǻƟ .Ƹǅ ƸǼƛǿƵ ǺƸǸƛǿƵ ƼǊǹǙʌƤǂ ƽʋƼ :ƷǿƟ ƸǼƛǿƵ ƻƜǽȮ 

['spam', 1, ['Brie', 'Roquefort', 'Pol le Veq'], [1, 2, 3]]  

 

ƜƟ  ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ+ ǴʊǸƛǿƥʌƸ ǰʌƤǂƜǼ ǸƜƠǂȯƟ ǳǼ ǻƟ ƛƻʌƸ: 

>>> a = [1, 2, 3]  

>>> b = [4, 5, 6]  

>>> c = a + b  

>>> print(c)  

[1, 2, 3, 4, 5, 6]  



 ǰʌƤǂƜǼ  ȈȎȎ 

 

ƜƟ  ƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁƛ* ǴʊǸƛǿƥʌƸ ʋɋ ǰʌƤǂ ǹɌ ƻƛƼɍƥ ǺƛǿƶǰƷ ƷƛƸǚƥ ǻƟ ƛƻʌƸ: 

>>> [0] * 4  
[0, 0, 0, 0]  
>>> [1, 2, 3] * 3  
[1, 2, 3, 1, 2, 3, 1, 2, 3]  

ǮƜƪǴ ǰ ƇǮǾƛʌƤǂ ƪǴ Ǿ ƻƜƟ ƻƜǽȮ ƛƻǰ ǲǾƷ ǮƜʌƤǂ .ƷƼɌ ƻƛƼɍƥ ƻƜƟ ǻǁ ƛƻ 

 

ƼɚǱǵǙ ȬƜǨ ǶƷƽ ʉǾƻǰʌƤǂƜǼ Ǹʌƾ Ǵ ǯǵǙʊƸǹɌ: 

>>> t = ['a', 'b', 'c', 'd', 'e', 'f']  

>>> t[1:3]  

['b', 'c']  

>>> t[:4]  

['a', 'b', 'c', 'd']  

>>> t[3:]  

['d', 'e', 'f']  

Ƽəƛ Ɯƭ ǻƟʉ ǰǾƛʌǷ Ȯ ǈƵƜǅʌƾʉ ǿǹǸʋǂʌƸƇ ȬƜǨƛƸƦƟƛ ƽƛ ǶƷƽʉ ǰʌƤǂ Ǵ ǗǾƼǅʊƷǿǅ .
ǴǾƷ ƼəƛʌǷ ǿǹǸ ƛƻ ǈƵƜǅʋǂʌƇƸ ȬƜǨƜǽƦǸƛ Ɯƥ ǶƷƽʉ ǰʌƤǂ Ȣ ǻǴƛƷƛʌƛƸ  ƼǼ Ƽəƛ .ƷƼɌ ƸǼƛǿƵ
ǿǹǸ ƛƻ ǾƷʋǂʌƸ ƽ ǮƜƪǴ)ʋƼǰ ͝ȬƜǨ (ʌƤǂ  ǯǉƛ ƻƷʋɋ ǰ ǯɌ ƽƛ ƤǅǿǸǾƻʌƤǂ :ƷǿƟ ƸǼƛǿƵ 

>>> t[:]  

['a', 'b', 'c', 'd', 'e', 'f']  

 

ƽƛ ƜƮǸƏʊʋ ǰ ǻɌʌƤǂƜǼ ǞƥʌʌƺȢƼʋƇƸǸƼ ƛ ƽƛ ǯƠǨ ǻɌ Ƥǁƛ ƼƦǽƟʋǻɍǹ ǱǵǙʌƥƜʊ Ǿƻʉ ǶƏ ǲƜƮǸƛ ƜǼ
ǼƷʌƇƸ ʋɋ ɚƟ ƤǅǿǸǾƻʌƼʋƸ. 

ƼɚǱǵǙ ˥ǁƛʋǀ  ȡȮ Ƥǵǁ ƻƷʋɋ Ǻƻƛƾəʉ Ǵ ǃƻƜǵəʊƸǸƛǿƥ  Ɯƥ ƸǹɌ ɋǵɌ Ɯǵǅ ǻƟ
ƸǹȮʋǷ  ƣƻǿǉ ǻƟ ƛƻ ƼǊǹǙʋɋ Ǟƥ ƜƭʌʌƼ ǼƷʌƸ: 



ȈȎȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> t = ['a', 'b', 'c', 'd', 'e', 'f']  

>>> t[1:3] = ['x', 'y']  

>>> print(t)  

['a', 'x', 'y', 'd', 'e', 'f']  

 

ƜȢʋǶǿƦ ƜǼƸƦǴʊʋ ƛƼƟ ƛƻʉ  ƻƜɌ ʉǾƻǰʌƤǂƜǼ Ǵ ǳǼƛƼǤʊƸǹɌ ƇǮƜƪǴ ǶƛǿǹǙ ǻƟ .append 
ʋɋ Ƹƭ ƼǊǹǙʋƸ ƜǽƦǸƛ ǻƟʉ ǰʌƤǂ Ǵ ǻǤƜǍƛʊƸǹɌ: 

>>> t = ['a', 'b', 'c']  

>>> t.append('d')  

>>> print(t)  

['a', 'b', 'c', 'd']  

ƸƦǴ ext end ʋɋ ǰʌƤǂ əƻƏ ǶƛǿǹǙ ǻƟ ƛƻʌƤǹǴǿ ƜǽƦǸƛ ǻƟ ƛƻ ǶƏ ƼǉƜǹǙ ǲƜǵƥ Ǿ ǻƦǤƼəʉ 
ǰʌƤǂ ǱƠǨʊ Ǵ ǻǤƜǍƛʊƸǹɌ: 

>>> t1 = ['a', 'b', 'c']  

>>> t2 = ['d', 'e']  

>>> t1.extend(t2)  

>>> print(t1)  

['a', 'b', 'c', 'd', 'e']  

ƻƷ ƛʋǷ  ǮƜƪǴt2 ǨƜƟ ǺƷƻǿƶǸ ƤǁƷʊ ǴʊƸǸƜǴ. 

ƸƦǴ sort  ƼǉƜǹǙʋɋ ǰʌƤǂ ƜȢ ƽƛ ƛƻʌʋǷ Ǵ ƞƥƼǴ ˤƜƟ ǻƟʊƸǹɌ: 

>>> t = ['d', 'c', 'e', 'b', 'a']  

>>> t.sort()  

>>> print(t)  

['a', 'b', 'c', 'd', 'e']  



 ǰʌƤǂƜǼ  ȈȎȐ 

 

ƼƪɌƛ ƜǼƸƦǴʉ ǰʌƇƤǂ ƟʊƦǸʌǻƮ ʋƜ ɿʋƸ ǶƏ ƌƸǹƦǂǼǰ ƜǼʌƤǂ Ǟƥ ƛƻʌʌƼ ǴʊƸǹǼƷ ǰǾʊ Ȯʌƾʉ 
ǵǸƼƟʊƸǹǸƛƷƼəǻƟ Ɯǵǅ Ƽəƛ .ǤƷƜǊƥ ƣƻǿǉʊ  Ǻƻƛƾət = t.sort () ƷƼɌ ƻƷƜǉ ƛƻʋƇƸ ƦǸʌǻƮ  Ɯǵǅ
ǴƛƜǸ ƛƻʌƸ ǹɌ ǶƜƲƦǴƛ ǶƜƥƷǿƵ .ƷƼɌ ƸǼƛǿƵʌƸ: 

>>> t = ['d', 'c', 'e', 'b', 'a']  

>>> print (t.sort())  

None 

 

ƸǹȮʋǷ ƛƼƟ Ǻƛƻʉ ǰ ƽƛ ƼǉƜǹǙ ǶƷƼɌ ɊƜȢʌƤǂƜǼ ǸƛƸƟ Ɯǵǅ Ƽəƛ .ƷƻƛƷ ƷǿƭǾʌƸ  ͔ ǈƵƜǅ ǻɌ 
ƼǊǹǙʉ Ǵ ǻɌʊǼƛǿƵʌƸ Ǵ Ƥǁƛ ƸǹȮʊǸƛǿƥʌƸ  ƽƛpop ǹɌ ǺƷƜǥƦǁƛʌƸ: 

>>> t = ['a', 'b', 'c']  

>>> x = t.pop(1)  

>>> print(t)  

['a', 'c']  

>>> print(x)  

b 

ƸƦǴ pop ǰʌƤǂ Ǟƥ ƛƻʌʌƼ ƼǊǹǙ Ǿ ǺƷƛƷʉ ǴƼƟ ƛƻ ǺƸǅ ǢƺƱ ǻɌʊƸǸƛƷƼəǊƵƜǅ Ɯǵǅ Ƽəƛ .ʊ 
ǹɍǸ ǈƶǆǴ ƛƻʌƇƸ ƼƵƏʋǷ ǴƼƟ Ǿ ǺƷƼɌ ǢƺƱ ƛƻ ƼǊǹǙʊƸǸƛƷƼə. 

Ƽəƛ ǴʊǼƛǿƵʌƸ  ǻɌʋɋ ǩǴǹɌ ǢƺƱ ƛƻ ƻƛƸʌƇƸ ǴʊǸƛǿƥʌƸ  ƼɚǱǵǙ ƽƛdel ǹɌ ǺƷƜǥƦǁƛʌƸ: 

>>> t = ['a', 'b', 'c']  

>>> del t[1]  

>>> print(t)  

['a', 'c']  

Ƽəƛ ǴʊǸƛƷʌƸ ƼǊǹǙ ǻȮ ǻɌʉ Ǵ ƛƻʊǼƛǿƵʌƸ ǹɌ ɊƜȢʌƸ ǰǾʊ ǵǸ ƛƻ ǶƏ ǈƵƜǅʊǸƛƷʌƇƸ 
ǴʊǸƛǿƥʌƸ  ƽƛremove ǹɌ ǺƷƜǥƦǁƛʌƸ: 



Ȉȏȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> t = ['a', 'b', 'c']  

>>> t.rem ove('b')  

>>> print(t)  

['a', 'c']  

ƻƛƸǩǴ None  ǐǁǿƥremove Ǵ ǺƸǸƛƷƼəƼƟʊƷǿǅ. 

ƛƼƟʉ Ɵ ǶƸǸƛƷƼəƽƜƟʌǄ  ƽƛʋɋ Ǵ ƼǊǹǙʊǸƛǿƥʌƸ  ƽƛdel ȬƜǨ ǃǾƻ ǾǹɌ ǺƷƜǥƦǁƛ ǶƷƽʌƸ: 

>>> t = ['a', 'b', 'c', 'd', 'e', 'f']  

>>> del t[1:5]  

>>> print(t)  

['a', 'f']  

ƻǿǒǸƜǵǼ ȬƜǨ ƇƤǁƛ ǮǿǵǚǴ ǻɌ ǶƷƽʋƜ ˥ǁƛʋǀ Ƥǹǵǰƛ ǲƜǵƥ ǶƷƼɌ ǲǾƷ ǈƵƜǅ Ɯƥ ƛƻ ƜǼ
Ǵ ƝƜƶƦǸƛʊƸǹɌ ǰǾ)ʊ ǵǸ ǲǾƷ ǈƵƜǅ ǯǴƜǅʊƷǿǅ˥ǁƛ ƻƷ .(ʋǀ  ǮǾƛ ǈƵƜǅ ƽƛ ǶƷƼɌ

Ǵ ƝƜƶƦǸƛ ǲǾƷ ǈƵƜǅ ƜƥʊƷǿǅ Ǵ ǮǾƛ ǈƵƜǅ ǯǴƜǅ ǻɌʊƷǿǅ ǰǾʊ  ǲǾƷ ǈƵƜǅ ǯǴƜǅ
ǵǸʊƷǿǅ. 

 

ƷƛƸǚƥʉ ƻƜɌǿƥ ǘƟƜƥʉ ƛƼƟ ǺƸǅʉ ǱǵǙ ǲƜƮǸƛʌƣƜƜǼʉ Ƽǁʋǘ - Ǹ ǶǾƸƟʌƽƜ ǻǩǱƱ ǷƦǅǿǸ ǻƟƜǼʉ 
 ǲƛƸɌ ƼǼ ǇƜƵ- Ǵ Ɯǵǅ .ƷƻƛƷ ƷǿƭǾʊǸƛǿƥʌƸ ƛƼƟʉ ǰ ƜƟ ǶƷƼɌ ƻƜɌʌƤǂƜǼ ƛ ƽƛʋǷ  ǘƟƛǿƥ
ǹɌ ǺƷƜǥƦǁƛʌƸ: 



 ǰʌƤǂƜǼ  ȈȏȈ 

 

>>> nums = [3, 41, 12, 9, 74, 15]  

>>> print(len(nums))  

6 
>>> print(max(nums))  

74 
>>> print(min(nums))  

3 
>>> print(sum(nums))  

154 
>>> print(sum(nums)/len(nums))  

25 

ǘƟƜƥ sum ǸƜǴƽʊǻɌ ǻǵǼʉ  ƼǉƜǹǙʋɋ ǰʌƤǂ ǩƟ .ƷƻƛƷ ƷƼƟƻƜɌ ƸǹǅƜƟ ƷƸǙʌǻ  ǯƪǴ ǘƟƛǿƥ
)max() Ƈlen() ǝ ǾʌǺƼǾƻ (ʉ ǻƦǅƻƜǁ Ǿ ƜǼʋƼ ƷƜǩǴʋƼʉ ƜǩǴ ǯƟƜǨ ǻɌʋǻǂ  ƻƜɌ ƸǹƦǂǼ
ǴʊƸǹɌ. 

ǶǿǹɌƛ ƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋǷ Ǵ ǘƟƛǿƥʊǸƛǿƥʌǳ ʋɋ Ȣ ǻɌ ǻǴƜǸƼƟʌǄƼƥ  ǻƟƷǿƟ ǻƦƵƛƷƼȢ ǶƏʋǳ  ƛƻ
ǿǸƽƜƟʋǂʊ ǹɌʌǳƛ .ʋǷ Ǵ ƻƛƸǩǴ ǻǴƜǸƼƟʌɚǸƜʌǷ ǰʌƦǂʊ Ǵ ǻƠǁƜƲǴ ǺƷƼɌ ƷƻƛǾ ƼƟƻƜɌ ǻɌ ƛƻʊƸǹɌ. 

ƻƷ ƽ ǀɌƜƟʋƼƇ ƛƼƟ ǻǴƜǸƼƟʉ Ǵ ǻƠǁƜƲǴʌɚǸƜʌǷ ǶǾƸƟ źʉƼʌəƻƜɌ ǻƟ ǰʌƤǂ Ǵ ƻƜɌʊƸǹɌ: 

total = 0  

count = 0  

while (True):  

    inp = input('Enter a number: ')  

    if in p == 'done': break  

    value = float(inp)  

    total = total + value  

    count = count + 1  

 
average = total / count  

print('Average:', average)  

 
# Code: http://www.py4e.com/code3/avenum.py  



Ȉȏȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ ƛʋǷ ǞƦǴ ƜǴ ǻǴƜǸƼƟʌƜǼƼʊʋ ǖǸʌƼ count  Ǿtotal ƻƛƷ ƛƻʋǳ ǩǴ Ǿ ƷƛƸǙƛ ǻɌ ƻƷ ƛƻ ǯɌ ƻƛƸ
Ǵ ǻɚǸ ƷǿƵʊƸǸƻƛƷ ƼƟƻƜɌ ƽƛ ƻƜƟ ƼǼ ǻǴƜǸƼƟ .ʋɋ ƷǾƻǾʉ ǴʊƸǼƛǿƵ  ǻƟ ƛƻ ƻƛƸǩǴ ǶƏ ǀȣǁ Ǿ

total Ǵ ǻǤƜǍƛʊƸǹɌ. 

ˤƜƱ ƻƜɌǿƥ ǘƟƛǿƥ ƽƛ ǺƷƜǥƦǁƛ ƜƟʉ Ǵ ǺƸǅʊǸƛǿƥʌǳ ƦƱƛƻ ǻƟʊ ƷƸǙ ƼǼʉ  ƷƻƛǾ ƼƟƻƜɌ ǻɌ
ǴʊƸǹɌ Ƶƹ ƛƻʌǺƼ Ȣ ƛƻ ǶƏ ǗǿǵƮǴ Ǿ ƷƛƸǚƥ ƜǽƦǸƛ ƻƷ Ǿ ǺƷƼɌʌƛƸ ǹɌʌǳ: 

numlist = list()  

while (True):  

    inp = input('Enter a number: ')  

    if inp == 'done': break  

    value = float(inp)  

    numlist.append(value)  

 
average = sum(numlist) / len(numlist)  

print('Average:', average)  

 
# Code: http://www.py4e.com/code3/avelist.py  

ƻƷ ƛƸƦƟƛƇ Ȣ ǾʌǄ ǻǩǱƱ ǗǾƼǅ ƽƛƇ  ƜǴʋɋ ǰʌƤǂ ǰƜƵʊ ƦƵƜǁʌƇǳ  ǻɌ ǶƜǴƽ ƼǼ ǀȣǁʋɋ 
ƻƷ ƼƟƻƜɌ ƽƛ ƷƸǙʋƤǤƜ ƷƼɌʋƇǳ ǰ ǻƟ ƛƻ ǶƏʌƤǂ ƷǿǵǸ ǻǤƜǍƛʋǳƜǼƷƸǙ ǘǵƭ ƜǴ ƜǽƦǸƛ ƻƷ .ʉ 

ǰʌƤǂ ǂǩƥ ƜǼƷƸǙ ƷƛƸǚƥ ƼƟ ƛƻ ǶƏ Ǿ ǻƠǁƜƲǴ ƛƻʌǳ ƷƼɌʋǳƛ ǻƟ .ʋǷ Ǵ ƣƻǿǉʌɚǸƜʌǷ  ƷƛƸǙƛ
ǰ ƻƷ ǺƸǅ ƷƻƛǾʌƤǂ Ƶ ȠƜȮ ƜǽƦǸƛ ƻƷƸǼƛǿ .Ƹǅ 

 

ʋɋ ǻƦǅƻƇ ʋɋ ǰƛǿƥʊ  Ǿ ƤǁƜǼƼƦɌƛƻƜɌ ƽƛʋɋ ǰʌƤǂ ʋɋ ǰƛǿƥʊ ƷƜǩǴ ƽƛʋƌƼ  ƜǴƛʋɋ 
ǰʌƤǂ  ƜƟ ƼƟƛƼƟ ƼƦɌƛƻƜɌ ƽƛʋɋ Ǹ ǻƦǅƻʌƤǂƛƼƟ .ʉ ƸƠƥʋǯ ʋɋ ǰ ǻƟ ǻƦǅƻʌƤǂ ǴʊǸƛǿƥʌƸ 

ǰ ǘƟƜƥ ƽƛʌƤǂ ǹɌ ǺƷƜǥƦǁƛʌƸ. 



 ǰʌƤǂƜǼ  ȈȏȊ 

 

>>> s = 'spam'  

>>> t = list(s)  

>>> print(t)  

['s', 'p', 'a',  'm']  

ǻƟ ƛʋǷ  ǻɌ ƼǑƜƵlist  ǲƜǸʋɋ ƻƜɌǿƥ ǘƟƜƥʉ ƜƟ ƇƤǁƛ ǺƸǅʋƦǂʊ ǅƜƟ ƞǨƛƼǴʌǳ  ƽƛ ǻɌƏ ǻƟ Ƕ
ǞƦǴ ǳǁƛ ǶƛǿǹǙʌƼ ǹɍǸ ǺƷƜǥƦǁƛʌǳǹȯǵǼ .ʌǷ  ǢƼƱ ƽƛ ǷǴl ƛ ǻƟʋǷ ǂƟ ǻɌ ƼǑƜƵʌƻƜ Ơǅʌǻ  ǻƟ

 ƷƸǙȈ ǵǸ ǺƷƜǥƦǁƛ  ƤǁƛʊǳǹɌǵǼ ǻƟ .ʌǷ  ƽƛ ˤƜƟ ǮƜƪǴ ƻƷ ƼǑƜƵt .ǲƷƼɌ ǺƷƜǥƦǁƛ 

ǘƟƜƥ list ƛƻ ǻƦǅƻ Ǵ ƛƾƮǴ ǢǾƼƱ ǻƟʊƸǹɍǅǼƛǿƶƟ Ɯǵǅ Ƽəƛ .ʌƸ  ǻɌʋɋ ǻƟ ƛƻ ǻƦǅƻ 
ǻǵǱɌƜǼʉ ǹɍǆƟ ƛƾƮǴʌƸ ǴʊǸƛǿƥʌƸ  ƸƦǴ ƽƛsplit ǹɌ ǺƷƜǥƦǁƛʌƸ: 

>>> s = 'pining for the fjords'  

>>> t = s.split()  

>>> print(t)  

['pining', 'for', 'the', 'fjords']  

>>> print(t[2])  

the  

ʋɋ  ƽƛ ǻɌ ƻƜƟsplit ƛƼƟʉ ǰ ǷƦǂɍǅʌƤǂ ǻǵǱɌ ǻƟƷƼɌ ǺƷƜǥƦǁƛ ƜǼʋƇƸ ǴʊǸƛǿƥʌƸ  ƼɚǱǵǙ ƽƛ
ƛƼƟ (Ɲ˥Ǩ ƤǴ˥Ǚ) ǈƵƜǅʉ  ǶƷƼɌ ǶƜǆǸʋɋ ǰ ƻƷ ǇƜƵ ǻǵǱɌʌƤǂ ƼƠƟ ǺƼǽƟʋƸ. 

ǹȯǵǼʌǷ Ǵ ƜǵǅʊǸƛǿƥʌƸ  ƸƦǴ ƻƷsplit  ƽƛʋɋ əƻƏʌƤǹǴǿ ƦƵƛʌƻƜʉ Ǹʌƾ ǹɌ ǺƷƜǥƦǁƛʌƸ .
ƛ ǻƟʋǷ əƻƏʌƤǹǴǿ ǯƙƜƱI ǴʊǿəʋƸǹǴ ǈƶǆǴ ǯƙƜƱ .ʊƸǹɌ ƛƻƜɌ ǻȮ ǻɌƼƦɌʉƜǼʊʋ  ǶƛǿǹǙ ǻƟ
Ɵ ƽƼǴʌǷ ƽ ǮƜƪǴ ƻƷ .Ʒǿǅ ƝƜƶƦǸƛ ƣƜǵǱɌʋƼ ʋɋ ƜǼʋǷǥ ʋƜ  ǐƟƻ ̲ǐƵ ǯƙƜƱ ǶƛǿǹǙ ǻƟ

ǻǴƜǸƼƟ Ǿ ǺƸǅ ǈƶǆǴ ǻǵǱɌƜǼ Ǵ ƛƸƭ ǶƏ ƿƜǁƛ ƼƟ ƛƻʊƸǹɌ: 

>>> s = 'spam - spam- spam' 

>>> delimiter = ' - '  

>>> s.split(delimiter)  

['spam', 'spam', 'spam']  

                                                           

I delimiter 



Ȉȏȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƸƦǴ join  ǀɍǙƼƟsplit Ǵ ǯǵǙʊƸǹɌƛ .ʋǷ  ƸƦǴʋɋ ǰʌƤǂ  ƛƻ ǶƏ ƼǉƜǹǙ Ǿ ǻƦǤƼə ƛƻ
ƜǽǸ ƻƷ Ǿ ǺƷƼɌ ƸǹƠǵǼʋƤ ʋɋ ǿƲƥ ǻƦǅƻʋǯ Ǵ ƜǵǅʊƸǼƷ ƸƦǴ .join ʋɋ  ƜƟ ǐƠƥƼǴ ƸƦǴ
ƜƟ Ɯǵǅ Ǿ Ƥǁƛ ǻƦǅƻʋƦǂʊ  ǻɌʋɋ delimiter ʋƜ ǹɌ ǈƶǆǴ ƛƻ ǯƙƜƱʌƸƛ .ʋǷ  ǯƙƜƱ

ƛƼƟʉ Ɵ ǷƦǤƼə ƜƭʌǷ ƼǉƜǹǙʉ  Ƥǁƛ ƻƛƼǨ ǻɌʋɋ ǅƻǻƦ ɍǆƥ ƛƻʌǯ ǿǴ ƸǹǼƷ ǺƷƜǥƦǁƛ Ʒƻ
Ǵ ƻƛƼǨʊəʌƷƼ: 

>>> t = ['pining', 'for', 'the', 'fjords']  

>>> delimiter = ' '  

>>> delimiter.join(t)  

'pining for the fjords'  

ƻƷ ƛʋǷ  ƜǴ ͔ǯƙƜƱ ƇƷƻǿǴʋɋ ǻǱǉƜǤʉ ǰƜƵʊ ƦǸ ƻƷ ƤǁƛʌǻƮ join  Ǿ ǻƦǤƼə ƛƻ ǻǱǉƜǤ ǶƏ
ƟʌǷ Ǵ ƻƛƼǨ ƣƜǵǱɌʊƸǼƷƛƼƟ .ʉ ǳǼ ǻƦǅƻ ǶƷƼɌ ƸǹƟǴ ǻǱǉƜǤ ǶǾƸƟʊǸƛǿƥʌƸ  ƽƛʋɋ ǻƦǅƻʉ 
ǰƜƵʊ ǹɌ ǺƷƜǥƦǁƛ ǯƙƜƱ ǶƛǿǹǙ ǻƟ ""ʌƸ. 

 

ˤǿǵǚǴ ǸƜǴƽʊǻɌ ʋɋ ƜǤʋǯ Ǵ ƛƻʊǸƛǿƵʌƇǳ  ǻɌ Ƥǁƛ ƻƛƼǨ ʉǾƻƻƜɌ ǶƏ ǏǿǒƵʉ ǼƷ ǲƜƮǸƛʌǳ .
 ǏǿǒƵ ǮƜƠǸƷ ǻƟ ƞǱǝƛîƝƛƺƭ íǴʊƷƼəʋǳ  ƿƻƜȢ ƛƻ ǏǿǒƵ ǶƏ ǀȣǁ ǾʋƜ ǱƲƥʌǯ ǴʊǹɌʌǳ 

ƤǵǂǨ ƜƥƜǼʉ ƺƭȢ ƛƻ ǏǿǒƵ ǶƏ ƝƛʌƛƸ ǹɌʌǳǼƛǿƶƟ Ƽəƛ ƞƵ .ʌǳ ǑǿǒƵ ƽƛ ƛƻ ǻƦǥǼ ƽǾƻʊ 
 ƜƟ ǻɌFrom: Ǵ ǗǾƼǅʊƸǸǿǅ Ɵ ƻƷʌƻǾƜʋǳ ǹɌ ȠƜȮ Ǿʌǳ ƜƟʋƦǂʊ ƻƜɍȮʉ ǼƷ ǲƜƮǸƛʌƍǳ 

From stephen.marquard@uct.ac.zaSatJan 5 09:14:16 2008  

ƸƦǴ split ǸƜǴƽʊǻɌ ƛ ǯƙƜǂǴ ƜƟʋǹȯǹʌǹʊ ǾƼƟǾƻ ǳʋǿǅ ǂƟʌƻƜ ƷƼƟƻƜɌʉ ƸǼƛǿƵ Ǵ .ƷǿƟʊǸƛǿƥʌǳ 
ʋɋ ǻǴƜǸƼƟʉ ǿǹƟ ɋȮǿɌʋǂʌǳ ǑǿǒƵ ǮƜƠǸƷ ǻƟ ǻɌʊ  ƜƟ ǻɌFrom Ǵ ǗǾƼǅʊƸǸǿǅ ƷƷƼɚƟ 

Ǵǿǁ ǾʌǷ .ƸǹɌ ȠƜȮ ƛƻ ǏǿǒƵ ǶƏ ǻǵǱɌ 



 ǰʌƤǂƜǼ  ȈȏȌ 

 

fhand = open('mbox - short.txt')  

for line in fhand:  

    line = line.rstrip()  

    if not line.startswith('From '): continue  

    words = l ine.split()  

    print(words[2])  

 
# Code: http://www.py4e.com/code3/search5.py  

ƜǴ ƛ ƻƷʋƜƮǹ ʋɋ ǻƶǂǸʉ  Ǻƻƛƾə ƽƛ ǺƸǅ ǻǉ˥Ƶif ƷƼɌ ǺƷƜǥƦǁƛ ƛƻʋǳ  Ǿcontinue  ƻƷ ƛƻ
ǒƵ ǶƜǵǼʊ  ǻɌif ƷƛƷ Ɯƭ ƇƷƻƛƷ ƻƛƼǨʋǳƛ .ʋǷ  ǘƟƜƥ ƽƛ ǺƸǅ ǻǉ˥Ƶ ǮƸǴif ƥǾƜǥƥʊ  ǗǿǸ ƜƟ
ǰǿǵǚǴʊ  ǶƏ ƻƷ ǻɌcont inue ƸǚƟ ǐƵ ƻƷʉ Ǵ ƻƛƼǨʊəʌƷƼ .ƷƻƛƸǸ 

ǻǴƜǸƼƟʉ ƭǾƼƵ ˤƜƟʊ ƜȢʌʋǷ :ƤǅƛƷ ƸǼƛǿƵ ƛƻ 

Sat 

Fri  

Fri  

Fri  

    ...  

ƻƷ  ǻǴƛƷƛʋƷƜ ǴʊəʌƼʋǳ ǹɍƥ ƽƛ ƻǿǒȮ ǻɌʌɋƜǼʉ ȢʌǻƦǤƼǆ ƛƼƟʉ  ǺƷƜǥƦǁƛ ǏǿǒƵ ƝƜƶƦǸƛ
ƥƜǙ˥Ǒƛ ǶƜǵǼ Ǿ ǺƷƼɌʊ Ǵ ǻɌʊǼƛǿƵʌƸ źǮƷ ƽƛ ƛƻ Ɵ ƻƷ ǺƸǅ ƛƸƭ ̲ǏǿǒƵʌƻǾƜʋǳ. 

 

ǋƼǤ ǹɌʌƸ Ǻƻƛƾə ƜǴ ǻɌƜǼʉ ǅƻƜǵəʊ ƽʋƼ ǺƷƼɌ ƛƼƭƛ ƛƻƛʋǳ: 

a = 'banana'  

b = 'banana'  

ƜǴ ǴʊǸƛƷʌǳ  ǻɌa  Ǿb  ǻƟ ǾƷ ƼǼʋɋ Ǵ ǺƷƛƷ ǗƜƭƻƛ ǻƦǅƻʊƇƸǸǿǅ ǵǸ ƜǴƛʊǸƛƷʌǳ  ǾƷ ƼǼ ǻɌ
 ǻƟʋɋ ǻƦǅƻʉ Ǵ ǺƷƛƷ ǗƜƭƻƛ ƸƱƛǾʊƸǸǿǅ ʋƜ ƵʌƼǚǍǾ ǾƷ .ʌƤ :Ƥǁƛ ǯǵƦƲǴ 



Ȉȏȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

ƻƷ  ǮǾƛ ƤǰƜƱa  Ǿb ǺƸǅ ǺƷƛƷ ǗƜƭƻƛ ǣǱƦƶǴ ƤɍƮƟƏ ǾƷ ǻƟ ƻƛƸǩǴ ǻɌ ƸǸƛʋǸƜǂɍʊ  .ƷƻƛƷ
 ǻƟ ǾƷ ƼǼ ǲǾƷ ƤǰƜƱ ƻƷʋɋ ǺƸǅ ǺƷƛƷ ǗƜƭƻƛ ƸƱƛǾ źƤɍƮƟƏ.ƸǸƛ 

ƛƼƟʉ ǁƻƼƟʊ ƛʋǻɍǹ ǞƦǴ ǾƷʌƼ  ƤɍƮƟƏ ǻƟʋǸƜǂɍʊ ǺƸǅ ǺƷƛƷ ǗƜƭƻƛ ƸǸƛʋƜ ƵʌƼ ǴʊǸƛǿƥʌƸ 
 ƼɚǱǵǙ ƽƛis ǹɌ ǺƷƜǥƦǁƛʌƸ: 

>>> a = 'banana'  

>>> b = 'banana'  

>>> a is b  

True 

ƻƷ ƛʋǷ ƜȢ ƇǮƜƪǴʋǶǿƦ  Ɯǽǹƥʋɋ ǾƷ ƼǼ Ǿ Ƥǁƛ ǻƦƵƜǁ ǻƦǅƻ ƤɍƮƟƏʉ a  Ǿb  ǗƜƭƻƛ ǶƏ ǻƟ
ǺƸǅ ǺƷƛƷ.ƸǸƛ 

ƜǴƛ ǸƜǴƽʊǻɌ ǰ ǾƷ ƜǴʌƤǂ ǴʊƽƜǁʋƇǳ ǩƱ ƻƷʌƤǩ ƻƷ ƤɍƮƟƏ ǾƷʋƤǤƜ ǼƛǿƵʌǳ :ƷƼɌ 

>>> a = [1, 2, 3]  

>>> b = [1, 2, 3]  

>>> a is b  

False 

ƻƷ ƛʋǷ Ǵ ƜǴ ƤǰƜƱʊǿəʌʋǳ ǻɌ ǰ ǾƷʌƤǂ ƛ ǻƟʋǷ  ƼǉƜǹǙ ǻɌ ƼǑƜƵʋǸƜǂɍʊ  ƼƟƛƼƟ ƇƸǸƻƛƷ
ǰǾ ƸǹƦǂǼʊ ʋǶƜǂɍ ǸʌƇƸǹƦǂ ǶƏ ǻɌ ƛƼȮ ƤɍƮƟƏ ǾƷ Ƽəƛ .ƸǹƦǂǼ ƛƾƮǴ ƤɍƮƟƏ ǾƷ ƜǼ

ʋǶƜǂɍ ǶƏ ƇƸǹǅƜƟǰǾ ƷǿƟ ƸǹǼƛǿƵ ǳǼ ƼƟƛƼƟ ƜǼʊ  ƜǴǾƾǰ ƇƸǹǅƜƟ ƼƟƛƼƟ ƼəƛʋǶƜǂɍ  ƸǹǼƛǿƶǸ
.ƷǿƟ 



 ǰʌƤǂƜǼ  ȈȏȎ 

 

Ɯƥ ƛʋƜƮǹ  ƽƛ ƜǴîƤɍƮƟƏ í ǾîƻƛƸǩǴ íƼǩƥʋƜƠ  ǻƟʋɋ ǹǚǴʊ ƷƼɌ ǺƷƜǥƦǁƛʋǳ ǼƜə Ǿʊ  ƽƛ
ƛʋǷ ʋɍʊ ƛƼƟʉ  ǶƏ ǻƟ ǺƻƜǅƛʋɍʊ ƷƼƟ ǺƼǽƟʋǳ ǰǾʊ ǵɌ ǻɌ Ƥǁƛ ƻƛƼǨ Ƽəƛʊ ǨƷʌǧƼƥ ǿǅʋǳ 
ƜƟʋƦǂʊ ǿɚƟʌʋǳ  ǻɌʋɋ ǩƱ ƻƷ ƤɍƮƟƏʌƤǩ ʋɋ  Ɯǵǅ Ƽəƛ .ƷƻƛƷ ƻƛƸǩǴa = [1,2,3]  ƛƻ

ǹɌ ƛƼƭƛʌƇƸ a  ǻƟʋɋ ǰ źƤɍƮƟƏʌƤǂ Ǵ ǺƻƜǅƛʊƸǹɌ ǰƛǿƥ ǃƻƛƸǩǴ ǻɌʊ ǉƜƵʊ  ƼǉƜǹǙ ƽƛ
ƛ .Ƥǁƛǰ ƼəʌƤǂ ƷʋƼɚʉ ǵǼʌǷ Ǵ ƜǴ ƸǅƜƟ ǻƦǅƛƷ ƛƻ ƼǉƜǹǙʊǿəʌʋǳ ƷƜǩǴ ǻɌʋƼ ʋǸƜǂɍʊ 
.ƷƻƛƷ 

 

Ƽəƛ a  ǻƟʋɋ  ͔ǃƻƜǵə Ɯǵǅ Ǿ ƸǅƜƟ ǻƦǅƛƷ ǺƻƜǅƛ ƤɍƮƟƏb = a ǹɌ ƻƷƜǉ ƛƻʌƇƸ  ǾƷ ƼǼ
ǞƦǴʌƼ  ǻƟʋɋ Ǵ ǺƷƛƷ ǗƜƭƻƛ ƤɍƮƟƏʊƸǸǿǅ: 

>>> a = [1, 2, 3]  

>>> b = a  

>>> b is  a 

True 

ǏƜƠƥƻƛ ʋɋ ǞƦǴʌƼ  ƜƟʋɋ Ǵ ǺƸǸƛǿƵ ǗƜƭƻƛ ƤɍƮƟƏʊƷǿǅƛ ƻƷ .ʋǷ  ǻƟ ǗƜƭƻƛ ǾƷ ƜǴ ǮƜƪǴ
ʋɋ ƻƛƷ ƸƱƛǾ źƤɍƮƟƏʋǳ. 

ʋɋ Ɵ ƜƟ ƤɍƮƟƏʌǄ  ƽƛʋɋ Ɵ ƇǗƜƭƻƛʌǄ  ƽƛʋɋ Ǵ ƜǴ .ƤǅƛƷ ƸǼƛǿƵ ǲƜǸʊǿəʌʋǳ  ǻɌ
 ̐ ƛ) ƷƻƛƷ ƻƜǚƦǂǴ ǲƜǸ ƤɍƮƟƏͧʋǱźʌƤǂ   .(ƤɍƮƟƏ 

Ƽəƛ ʋɋ ƛʋǱʌƤǂ  ƤɍƮƟƏʋƜ  ǲƜǸ ƜƟ ƤɍƮƟƏǞƥ ǯƟƜǨ ƻƜǚƦǂǴʌʌƼ Ǟƥ ƇƸǅƜƟʌʌƼ  ƼǼ ƼƟ
ƛ ƽƛ ǲƛƸɌʋǱʌǀƜǼ  ʉǾƻƷʋƼɚʉ Ǹʌƾ Ǵ ƼƩƛʊƷƻƛƺə: 

>>> b[0] = 17  

>>> print(a)  

[17, 2, 3]  



Ȉȏȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜƟ ƛ ƷǿƭǾʋǻɍǹ ƛʋǷ Ǵ ƻƜƦǤƻʊƸǸƛǿƥ ƜǼƜƭ ƻƷʊʋ ǰǾ ƇƷƻǿƶƟ ƜǴ ƷƻƷ ǻƟʊ  Ǿ ƜǒƵ ƸǚƦǂǴ ƛƻ ƜǴ
Ǵ ǺƜƠƦǅƛʊƸǹɌǱɌ ƻǿǑ ǻƟ .ʊ ˤƛ ƽƛ ǻɌ Ƥǁƛ ƼƦǽƟʋƾʋɘǹ ǸƜǴƽʊǻɌ ƤɍƮƟƏ ƜƟƜǼʉ ǞƥʌʌƺȢƼʋƼ 
Ǵ ƻƜɌʊǹɌʌƇƸ ǹɌ ƝƜǹƦƭƛʌƸ. 

ƛƼƟʉ ƤɍƮƟƏƜǼʉ ǝʌǯƟƜǨƼ ǞƥʌʌƼ ǻƦǅƻ ƸǹǸƜǴˤƛ ƇƜǼʋƾʋɘǹ ǱɍǆǴʊ ƛ ƛƻʋƷƜƮ  ƸǼƛǿƶǸ
ƛ ƻƷ .ƷƼɌʋǷ :ǮƜƪǴ 

a = 'banana'  

b = 'banana'  

ƼǩƥʋƜƠ Ǽʌȭ ǨƼǤʊ ǵǸʊƸǹɌ  ǻɌa  Ǿb ǻƦǅƻ ǻƟƜǼʉ ʋǸƜǂɍʊ  ƸǹǼƸƟ ǗƜƭƻƛʋƜ ƵʌƼ. 

 

ǸƜǴƽʊǻɌ ǰʌƤǂ  ǻƟ ƛƻʋɋ Ǵ ǘƟƜƥʊƦǁƼǤʌƇƸ  ǘƟƜƥʋɋ ǰ ǻƟ ǗƜƭƻƛʌƤǂ ƻƷ ƛƻʋƤǤƜ ǴʊƸǹɌ .
ƜǼƼƦǴƛƻƜȢ ǘƟƜƥ Ƽəƛʉ ʋɋ ǰʌƤǂ Ǟƥ ƛƻʌʌƼ Ǟƥ żǶƛǿƵƛƼǤ ƇƸǼƷʌʌƣƛƼ Ʒ ƸǼƛǿƵ ƛƻʋƸ ǶƛǿǹǙ ǻƟ .

 ǮƜƪǴdelete_head ǰǾƛʌǷ  ƽƛ ƼǊǹǙʋɋ ǰʌƤǂ Ǵ ǢƺƱ ƛƻʊƸǹɌ: 

def delete_head(t):  

    del t[0]  

ƻƷ ƛʋƜƮǹ ǺǿƲǸ ƜƟʉ ƛ ƷƼƟƻƜɌʋǷ ǚƟƜƥʊ Ƽǚƥ ǻɌʋǣ ƷƼɌʋǳ Ǵ ƜǹǅƏʊǿǅʋǳ: 

>>> letters = ['a', 'b', 'c']  

>>> delete_head(letters)  

>>> print(letters)  

['b', 'c']  

ƼƦǴƛƻƜȢ t ǞƦǴ ǾʌƼ letters ǲƜǸƜǼʉ ƛ) ƻƜǚƦǂǴʋǱʌǀƜǼƛƼƟ (ʉ ʋɋ .ƸǹƦǂǼ ǻƟƜǆǴ ƤɍƮƟƏ 



 ǰʌƤǂƜǼ  ȈȏȐ 

 

ǲƽˤ Ɵ ǻɌ ƤǁƛʌǷ ǱǵǙʌƥƜʊ Ɍǰ ǻʌƤǂƜǼ Ǟƥ ƛƻʌʌƼ ǴʊƸǼƷ ǱǵǙ ǾʌƥƜʊ  ǻɌʋɋ ǰʌƤǂ 
ƸƭʋƸ ǴʊƷƽƜǁ ǿǅ ǯƙƜǨ ƣǾƜǥƥʋƸ ƸƦǴ ƇǮƜƪǴ ǶƛǿǹǙ ǻƟ .append ʋɋ ǰʌƤǂ Ǟƥ ƛƻʌʌƼ 
ǴʊƸǼƷ ǰǾʊ  ƼɚǵǙ+ ʋɋ ǰʌƤǂ ƸƭʋƸ ǴʊƷƽƜǁ: 

>>> t1 = [1, 2]  

>>> t2 = t1.append(3)  

>>> print(t1)  

[1, 2, 3]  
>>> print(t2)  

None 

>>> t3 = t1 + [3]  

>>> print(t3)  

[1, 2, 3]  
>>> t2 is t3  

False 

ƛʋǷ ǸƜǴƽ ƣǾƜǥƥʊǻɌ ǚƟƛǿƥ ǷƦǅǿǸ ǮƜƱ ƻƷʊ ƦǂǼʌƸ ǰ Ƥǁƛ ƻƛƼǨ ǻɌʌƤǂƜǼ Ǟƥ ƛƻʌʌƼ  ƇƸǹǼƷ
Ǵ ǳǽǴʊƷǿǅƛ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .ʋǷ ƛƸƦƟƛ ǘƟƜƥʉ ǰʌƤǂ ǵǸ ǢƺƱ ƛƻʊƸǹɌ: 

def bad_delete_head(t):  

    t = t[1:]  

ƼɚǱǵǙ ˥ǁƛʋǀ ȬƜǨ) (ǶƷƽʋɋ ǰʌƤǂ ƸƭʋƸ ǴʊƷƽƜǁ Ǻƻƛƾə Ǿʉ  ǃƻƜǵət  ƤƠǂǸ ǶƏ ǻƟ ƛƻ
ǴʊƸǼƷ ǰǾʊ ǼʌǲƛƸɍȯ ƛ ƽƛʋǷƜǼ  ʉǾƻǰʌƦǂʊ  ǶƛǿǹǙ ǻƟ ǻɌʋɋ əƻƏʌƤǹǴǿ  ǺƷƜƦǁƼǤ ǘƟƜƥ ǻƟ

ƩƜƥ ǺƸǅʌƼ ǵǸʊƷƻƛƺə. 

ʋɋ Ɯƭ ǺƛƻʋƾɚʋǷ ǚƟƜƥ ǷƦǅǿǸʊ  ǻɌ Ƥǁƛʋɋ ǰʌƤǂ ƸƭʋƸ ǴƼƟ Ǿ ǻƦƵƜǁ ƛƻʊƸǸƛƷƼə .
 ƇǮƜƪǴ ǶƛǿǹǙ ǻƟtail Ƥǹǵǰƛ ǲƜǵƥƜǼʉ ʋɋ ǰʌƤǂ ǻƟǰǾƛ ƾƭʌǷǶƜǅ ǴƼƟ ƛƻʊƸǸƛƷƼə: 

def tail(t):  

    return t[1:]  

ƇǘƟƜƥ ǰʌƤǂ Ǳǉƛʊ ƤǁƷ ƛƻǨƜƟ ǺƷƻǿƶǸʊ ǴʊƷƻƛƺəǺǿƲǸ .ʉ ƠƟ ƛƻ ǶƏ ƽƛ ǺƷƜǥƦǁƛʌǹʌƸ: 



ȈȐȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> letters = ['a', 'b', 'c']  

>>> rest = tail(letters)  

>>> print(rest)  

['b', 'c']  

chop

None 

middle

 

 

Ƽəƛ ǰ ƽƛ ǺƷƜǥƦǁƛ ƻƷʌƤǂƜǼ ǹȯǵǼ Ǿ)ʌǷ ǩƟʌǻʉ ƤɍƮƟƏƜǼʉ ǞƥʌʌƺȢƼʋƼƟ (ʊƦǨƷʊ ǹɌʌƇƸ 
ƤǙƜǁ Ƥǁƛ ǷɍǵǴəƻƷ ƜǼʌƼ ǮƜɍǅƛƛƷƽʊʋ ǿǅʋƸƛ ƻƷ .ʋƜƮǹ ƛ ƽƛ ƛƻ Ɯǵǅ ǻɌ ǻƦɍǸ ƸǹȮ ǻƟʋǷ 
Ǵ ƻǾƷ ƣƜǼƜƠƦǅƛʊƸǹɌ ǼƛǿƵ ǺƻƜǅƛʌǳ :ƷƼɌ 

 

ƟʌƷƜ Ɵ ǻƦǅƛƷǅƜʌƸ ǿəƻƏ ƇƜǼƸƦǴ ƞǱǝƛ ǻɌʋƤǹǵǶƜǅ ƻƜɍƦǁƷ ƛƻʉ ǴʊƸǹǹɌ  ƻƛƸǩǴ ǾNone 
Ǵ ƽƜƟ ƛƻʊƸǹǸƛƷƼə .ƜǼƸƦǴ ǇǿǊƵ ƻƷʉ ƛ ǀɍǙ ƇǻƦǅƻʋǷ ǎǨʌǻ  ˤǿǵǚǴ Ǿ Ƥǁƛ ǦƷƜǉ
Ƹƭ ƻƛƸǩǴʋƸ ƤǁƷ ǻƦǅƻ źƷǿƵ Ǿ ǺƸǅ ǺƸǹǸƛƷƼəƽƜƟǨƜƟ ǺƷƻǿƶǸʊ ǴʊƸǸƜǴ. 

Ƽəƛ ƽ ɋƠǁ ǻƟ ǻƦǅƻ ƸɌ ǷƦǅǿǸ ǻƟ ƣƷƜǙ ƜǵǅʋƼ ǺƷƼɌƛʋƸ: 

word = word.strip()  

ǿǅ ǻǁǿǁǾ ǻɌ Ƥǁƛ ǷɍǵǴʋƸ ǰ źƸɌ ǻɌʌƤǂ ǵǼ ǻƟ ƛƻʌǷ ǿǹƟ ǯɍǅʋǂʌƸ  ǺƜƠƦǅƛ ǻƦƠǰƛ ǻɌ)
:(Ƥǁƛ 

~~ {.python} t = t.sort() # WRONG! ~~  



 ǰʌƤǂƜǼ  ȈȐȈ 

 

ǻƟ ƛʋǷ  ǻɌ ƼǑƜƵsort  ƻƛƸǩǴNone Ǵ ƽƜƟ ƛƻʊƸǸƛƷƼə ǱǵǙ ǾʌƣƜ ƸǚƟʉ ƜȢ ƼƟ ǻɌʋǻʉ t 
ǻƦƵƜǁƛʋƇƸ .Ƹǅ ƸǼƛǿƵ ǻƭƛǿǴ ǯɍǆǴ ƜƟ 

ǯƠǨ ƛ ƽƛƜǼƸƦǴ Ǿ ƜǼƼɚǱǵǙ ƽƛ ǺƷƜǥƦǁʉ ǰʌƇƤǂ ǶƏ ǻƟ ǏǿƟƼǴ ƷƜǹǁƛ ƤǨƷ ƜƟ ƛƻ ƜǼ
ǸƛǿƶƟʌƸ ǶƏ ǀȣǁ ǾǱǴƜǚƥ ƤǰƜƱ ƻƷ ƛƻ ƜǼʊ ƟʌƜǴƽƜʌʋƸǰ ǻɌ ƜǼƼɚǱǵǙ Ǿ ƜǼƸƦǴ ƷƜǹǁƛ .ʌƤǂ 
õ ʋƜ ƜǁʋƼ ǰƛǿƥʊƜǼ ǻƦǅƻ ǯƪǴ) (ƜǼõ ƜɌƼƦǆǴ ǺƷƜǥƦǁƛ ʊǴƸǹǹɌ ƛ ƻƷʋƜƮǹ ǺƸǅ ƝǿƦɍǴ:ƸǸƛ 

https://docs.python.org/2/library/stdtypes.html#string - methods  

ƷƜǹǁƛ ƜǼƸƦǴ Ǿ ƜǼƼɚǱǵǙʊʋ  Ɯǽǹƥ ǻɌ ʉǾƻǰƛǿƥʊƜǼʉ ǞƥʌʌƺȢƼʋƼ Ǵ ǯǵǙʊƸǹǹɌ ƛ ƻƷʋƜƮǹ 
:Ƥǁƛ ǺƸǅ ƝǿƦɍǴ 

https://docs.python.org/2/library/stdtypes.html#mutable -

sequence- types  

 

ǆƶƟʊ ǰ ƜƟ ƜǴ ǯɍǆǴ ƽƛʌƤǂƜǼ ƛʋǷ Ǻƛƻ ǻɌ ƤǁƛƜǼʉ ƽʋƷƜʉ ƛƼƟʉ Ǵ ǻȯǸƏ ǲƜƮǸƛʊǼƛǿƵʌǳ 
ƪǴ ǶƛǿǹǙ ǻƟ .ƷƻƛƷ ƷǿƭǾƛƼƟ ǮƜʉ  ǢƺƱʋɋ ǰ ƽƛ ƼǊǹǙʌƤǂ Ǵ ƜǵǅʊǸƛǿƥʌƸ  ƽƛpop ʋƜ 

remove ʋƜ del ʋƜ ƦƱʊ ǉƜƵ ƽƛʌƤ ˥ǁƛʋǀ ǹɌ ǺƷƜǥƦǁƛʌƸ. 

ƛƼƟʉ  ǶƷƼɌ ǻǤƜǍƛʋɋ Ǵ ƼǊǹǙʊǸƛǿƥʌƸ  ƸƦǴ ƽƛappend ʋƜ  ƼɚǱǵǙ+ ǹɌ ǺƷƜǥƦǁƛʌƸ .
ǹɍǸ ǃǿǴƛƼǤʌƸ ƛ ǻɌʋǷ :Ƥǁƛ ƤǁƻƷ ƜǼƸɌ 

  t.append(x)  

  t = t + [x]  

ƛ ǾʋǷ Ʀǅƛ ƜǼƸɌ:ƸǹǼƜƠ 

t.append([x])          # WRONG!  

t = t.append(x)        # WRONG!  

t + [x]                # WRONG!  

t = t + x              # WRONG!  

https://docs.python.org/2/library/stdtypes.html#string-methods
https://docs.python.org/2/library/stdtypes.html#mutable-sequence-types
https://docs.python.org/2/library/stdtypes.html#mutable-sequence-types


ȈȐȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƛ ƽƛ ǲƛƸɌ ƼǼʋǷ ǮƜƪǴǱǴƜǚƥ ƤǰƜƱ ƻƷ ƛƻ ƜǼʊ ǹɌ ǶƜƲƦǴƛʌƸ ǿǅ ǷƚǵǒǴ ƜƥʋƸ  ƜǴ ǻȯǸƏ ǻɌ
Ǎǿƥʌư ǴʊǼƷʌǳ Ǵ ǯǵǙ ƻƷ ƛƻʊǵǽǤʌƸ Ǵ ǾʊǸƛǿƥʌƸ ǹɌ ǺƷƜǥƦǁƛʌƸǅƜƟ ǻƦǅƛƷ ƼǑƜƵ ǻƟ .ʌƸ  ǻɌ

ƼƵƏ ƜǽǹƥʋǷ ƜǒƵ Ǻƻƛƾəʉ Ʊ ƻƷʌǷ ǴƽƜƟ ƛƻ ƛƼƭƛʊƸǸƛƷƼə ǩƟ Ǿʌǻ ƜȢ ƼǖǸ ƽƛʋǶǿƦ ǺƻƛƾəƜǼʉ 
ƦǁƻƷʊ  ƸǹƦǂǼǰǾʊ ǼƜƠƦǅƛ ƻƜɌʊ Ǵ ǲƜƮǸƛ ƛƻʊƸǹǼƷ. 

 

Ƽəƛ ǴʊǼƛǿƵʌƸ  ƽƛ ǻɌʋɋ  ƸǹǸƜǴ ƇƸƦǴsort ǿəƻƏ ǻɌʋǄƦǹǵ Ǟƥ ƛƻʌʌƼ ǴʊƇƸǼƷ  ǺƷƜǥƦǁƛ
ǹɌʌƇƸ ǹȯǵǼ ǾʌǷ ǰ ǻƟʌƤǂ Ǳǉƛʊ Ǹʌƾ ǸʌƽƜ ƻƛƷʋƇƸ  ǻɌ Ƥǁƛ ƼƦǽƟʋɋ ȣɌʊ ɚƟ ǶƏ ƽƛʌƼʋƸ: 

    orig = t[:]  

    t.sort()  

ƻƷ ƛʋǷ Ǵ Ɯǵǅ ǮƜƪǴʊǸƛǿƥʌƸ ƻƜɌǿƥ ǘƟƜƥ ƽƛʉ ǺƸǅʉ sorted Ǹʌƾ ǹɌ ǺƷƜǥƦǁƛʌƸ  ƻƛƸǩǴ ǻɌ
ƸƭʋƸ Ǵ ƽƜƟ ƛƻʊƸǸƛƷƼə ǰ ǻƟ ǾʌƤǂ Ǳǉƛʊ ǵǸ ƤǁƷʊƸǸƽƛ ƻƷ ƜǴƛ .ʋǷ ƜƟ Ɯǵǅ ƷƻǿǴʋƦǂʊ  ƽƛ

sorted ǞƦǴ ǲƜǸ ǶƛǿǹǙ ǻƟʌƼ ǹɍǸ ǺƷƜǥƦǁƛʌƸ. 

split 

ƦǨǾʊ ƜǤ Ɯǵǅ ǻɌʋǯƜǼ ) ƿƻƜȢ Ǿ ǺƸǸƛǿƵ ƛƻParse ʋƜ ƾƮƥʋǻ ǱƲƥ ǾʌǯǴ (ʊǹɌʌƸ ǺƛƻƜǼʉ 
ƽʋƷƜʉ ƛƼƟʉ ƷǾƻǾ ǮƜǁƻƛʉ ǶƏ ƜƟ ǻƭƛǿǴ ƻƷ ǶƏ ǶƷƼɌ ǃƼɌ Ǿ ǻǴƜǸƼƟ ǻƟƛƷ ƷǿƭǾ ƜǼƛƼƟ .Ʒƻʉ 

ƛ ƽƛ ƝƜǹƦƭƛʋǷ ȢʌƜǼƸǴƜǆ ǼƜɚǸ Ƥǁƛ ƼƦǽƟʊ ǿɚǰƛ ǻƟ ǺƻƜƟǾƷʉ Ɵ ǔǤƜƲǴʌƽƛƸǹʋƸ. 

ƟʌƜʌʋƸ ʋɋ Ʒ ƻƜƟʋƼɚ ǻǴƜǸƼƟƠƟ ƛƻ ǶƜǴʌǹʌǳ ǼƜɚǸ Ǿʊ ƜǤ ǏǿǒƵ ƻƷ ǻƦǥǼ źƽǾƻ ǻƟʋǶƜǵǱ 
ƟʌƽƛƸǹʋǳ: 

From stephen.marquard@uct.ac.zaSatJan 5 09:14:16 2008  

ƽƛ ƜƮǸƏʊʋ ƛ ƜǴ ǻɌʋǷ  ƣƜǵǱɌ ǻƟ ƛƻ ǐƵǻɍƥǴ ǻɍƥʊǹɌʌƇǳ Ɵ Ƥǁƛ ǷɍǵǴʊƵʌǮƜ  ƽƛ ǺƷƜǥƦǁƛ
startswith ǰǾƛ ǻƟ ǺƜɚǸ Ɯǽǹƥ Ǿ ǺƸǅʌǷ ǻǵǱɌʉ ƛƼƟ ǐƵʉ ʋǷƦǤƜ Ɵ Ɲƛƺƭ ǏǿǒƵʌƽƛƸǹʋǳ .
Ǵ ǀȣǁʊǸƛǿƥʌǳ  ƽƛcontinue ƛƼƟʉ ǑǿǒƵ ƽƛ ǃƼȢʊ  ǻɌFrom ǰǾƛ ǶƛǿǹǙ ǻƟ ƛƻʌǷ  ǻǵǱɌ

ǹɌ ǺƷƜǥƦǁƛ ƸǸƻƛƸǸʌǳ: 



 ǰʌƤǂƜǼ  ȈȐȊ 

 

fhand = open('mbox - short.txt')  

for lin e in fhand:  

    words = line.split()  

    if words[0] != 'From' : continue  

    print(words[2])  

ƛʋǷ ǺƷƜǁ ǻǴƜǸƼƟǸ Ǿ Ƥǁƛ ƼƥʌƽƜʉ  ǻƟ ǳǼrstrip ƛƼƟʉ Ɵ ƽƛʌǷ ǐƵ ƼƦɌƛƻƜɌ ǶƷƼƟƸƭʋƸ  ƽƛ
ǰǾ .ƷƻƛƸǸ ǏǿǒƵ ƼƵƏʊ Ǹ ƸƟʌƤǂ ǼƜɚǸʊ ƽ ǏǿǒƵ ǻƟʋƼ ƟʌƽƛƸǹʋƸ: 

python search8.py  

Sat 

Traceback (most recent call last):  

  File "search8.py", line 5, in <module>  

    if words[0] != 'From' : continue  

IndexError: list index out of range  

ǻƟ Ǵ ƻƜɌ ǻǴƜǸƼƟ ǻɌ ƼǖǸʊƸǹɌ  ƜǴ ǾSat ǰǾƛ ǶƛǿǹǙ ǻƟ ƛƻʌǷ ƭǾƼƵ ƻƷ ǐƵʊ Ǵ ˤƜƟʊƟʌǹʌƇǳ 
ǰǾʊ ǻǴƛƷƛ ƻƷ ǯɍǆǴ ƜƟ ǻǴƜǸƼƟ Ǵ ǻƭƛǿǴʊƷǿǅǨƜǥƥƛ ǻȮ .ʊ Ȯ ǻȮ ƍƷƜƦǤƛʌƾʉ  ƽǾƼƟ ƨǙƜƟ
ƛʋǷ ƛ Ǿ ƜǒƵʋƷƜƮ ǻǴƜǸƼƟ ƻƷ ǯɍǆǴʉ ƽʋƜƠ ǻǸƛƸǹǵǅǿǼ Ǿʉ ǻǴƜǸƼƟ ƍƸǅ ƜǴʉ ƵʌǱʊ ƜȢʋǸǿƦ ͔ ʊ 
!ƜǴ 

ƻƸǩȮƼǼ ƜȢ ˤƜƟ ƛƻ ǻǴƜǸƼƟʌʋǷ ǴʊǹɌʌǳ ǴʊƟʌǹʌǳ ǱɍǆǴ ǻɌʊ ƜƠǸʋƸ  ǀȢ ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾ
ƛʋƷƛƼ  ƍƤǁƜƮɌ ƽƛʋɋ Ƽǁ Ǿ ǻǸƛƸǹǵǅǿǼ Ǻƛƻʋǘ ƛǺƻƛƾə ƽƛ ǺƷƜǥƦǁ print ƼƦǽƟ .ƤǁƛʋǷ 

ƛƼƟ ǶƜɍǴʉ ǒƵ ƽƛ ǯƠǨ ƤǁƻƷ ƇǶƏ ǶƷƛƷ ƻƛƼǨʊ Ʊ ƻƷ ǻǴƜǸƼƟ ǻɌ ƤǁƛʌǷ ƛƼƭƛʉ  ǻƟ ǶƏ
ǴƼƟ ǯɍǆǴʊƷƻǿƵ. 

ƛʋǷ ƽ ǏǿǒƵ ǻɌ Ƥǁƛ ǷɍǵǴ ǃǾƻʋƷƜʉ ƭǾƼƵ ƻƷʊ ƛ ƜƟ ƇƷƽƜǂƟʋǷ  ǯǨƛƸƱ ǮƜƱʋɋ 
ƻƛƷ ƷǿƵ ǶƜƦǁƷ ƻƷ ƴǸƼǁʋƸǞƦǴ ȠƜȮ źƻǿƦǁƷ .ʌƼ words ǐƵ ƽƛ ǯƠǨ ƤǁƻƷ ƛƻ  ǳƮǹȢ

Ǵ ƻƛƼǨʊǼƷʌǳ .ʋɋ ȢʌƸǸǿǆ Debug: Ǵ ǶƏ ǻƟ ǳǼʊǸƜƠǂȮʌǳ ƭǾƼƵ ƽƛ ƛƻ ǶƏ ƜƥʊƜǼʉ ƷʋƼɚ 
.ƸǹɌ ƛƸƭ 



ȈȐȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

for line in fhand:  

        words = line.split()  

        print('Debug:', words)  

        if words[0] != 'From' : continue  

        print(words[2])  

ƦǨǾʊ ʋɋ ƛƻ ǻǴƜǸƼƟ Ǵ ƛƼƭƛʊǹɌʌƇǳ ƽ ƻƛƸǩǴʋƷƜʉ ƭǾƼƵʊ  ʉǾƻǻƲǥǉʉ ƜǵǸʋǄ  ȠƜȮ
ǰǾ Ƹǅ ƸǼƛǿƵʊ ƜǽǸ ƻƷʋƤ ƭǾƼƵ ƜǴʊ ǮƜɍǅƛƛƷƽʊʋ Ƽƥ ǾʋǀɋƟ ƻƛƷ ƛƻʋǳ Ǵ ƜǴ ǻƟ ǻɌʊǿəʋƸ 
ǨƜǥƥƛ ǻȮʊ :Ƥǁƛ ǺƷƜƦǤƛ 

Debug: ['X - DSPAM- Confidence:', '0.8475']  

        Debug: ['X - DSPAM- Probability:', '0.0000']  

        Debug: []  

        Traceback (most recent call last):  

          File "search9.py", line 6, in <module>  

            if words[0] != 'From' : continue  

        IndexError: list index out of range  

ǮƜɍǅƛ ̲ǐƵ ƼǼƛƷƽʊʋƇ ǰʌƦǂʊ ƥƜǵǱɌ ƽƛʊ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƜǴ ǻɌsplit Ƶ ƽƛ ǺƸǅ ƫƛƼƶƦǁƛ ǐ
ƜǵǸ ƛƻ ƤǁƛʋǄ ǴʊƸǼƷǨƷ .ʌƜǩ ǸƜɍǴ ƻƷʊ Ǵ ƜǒƵ ǻǴƜǸƼƟ ǻɌʊƇƸǼƷ  ƜƟ ƜǴʋɋ ǰʌƤǂ ǰƜƵʊ 
ǺƸǅ ǻƭƛǿǴƛʋǳƜǤ Ƽəƛ .ʋǯ  ƻƷ ƛƻʋɋ ǾʋƛƼʋƼɚǆ ǹɌ ƽƜƟ ǷƦǴʌǳ ǼƜɚǸ Ǿʊ Ɵ ǶƏ ǻƟʌƽƛƸǹʋƇǳ 

ǨƷʌƜǩ ǻǒǩǸ ƻƷƛʉ ǱƲƥ ǻɌʌǯ ƜǤʋǯ  ƜƟ ƜǴ ǺƸǅ ǻƭƛǿǴ ǯɍǆǴ ƜƟʋɋ ǰƜƵ ǐƵʊ ƦǂǼ ǢƼǑʌǳ: 

  X- DSPAM- Result: Innocent  

        X- DSPAM- Processed: Sat Jan  5 09:14:16 2008  

        X- DSPAM- Confidence: 0.8475  

        X- DSPAM- Probability: 0.0000  

 
        Details: 

http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772  

ǻǴƜǸƼƟ  ƜƟ ǻƭƛǿǴ ƻƷʋɋ ǰƜƵ ǐƵʊƇ ǱɌ Ƽǥǉǰ ƻƷ ǻǵʌƤǂ ǸƜǴƽ Ǿ ƤǅƛƷ ƸǼƛǿƵ ƷǿƵʊǻɌ 
ǰǾƛ ǮƜƠǸƷ ǻƟ ƸɌʌǷ ) ǻǵǱɌword [0]ƛ ƻƷ (ʋǷ ǰʌƤǂ ǴʊƷƷƼə ǁƻƻƼƟ Ɯƥʊ Ə ǻɌ ƸǹɌʋƜ  ǏƼǅ



 ǰʌƤǂƜǼ  ȈȐȌ 

 

 Ƥǁƛ ƻƛƼǨƼƟ ǻǩǱƱ ƻƷ ƷǿƭǿǴʋƜ ƵʌƇƼ ƜǒƵ ƜƟʉ îƤǁƛ ǺƷǾƸƲǴ ƽƛ ƫƻƜƵ ǈƵƜǅ í ǾƼƟǾƻ
Ǵʊǿǅʋǳ. 

ƼƦǽƟʋǷ ƛƼƟ ǶƜɍǴʉ ǵǼ ǔǤƜƲǴ ƸɌ ǶƷƼɌ ǻǤƜǍƛʌƤǁƜƮǹƛ ǻƟ .ʋǷ ƣƻǿǉ  ƇƛƸƦƟƛ ǻɌ
ǰǾƛʌǷ ǁƻƼƟ ƛƻ ǻǵǱɌʊ ǹɌʌǳ ƠƟ Ǿʌǹʌǳ ƭƻƜƵ ƷǿƭǾ Ƽəƛʊ Ǻƻƛƾə ƇƷƻƛƸǸʉ ƸǚƟźʉ  .ƷǿǆǸ ƛƼƭƛ ƸɌ
ǺƛƻƜǼʉ ƽʋƷƜʉ ƛƼƟʉ ƛ ƽƛ ƤǖǤƜƲǴʋǷ ƽ ǮƜƪǴ ƻƷ ƜǴ ƌƷƻƛƷ ƷǿƭǾ ƸɌʋƇƼ ǁƻƼƟʊ ǺƻƜǵǅʉ 
ƥƜǵǱɌʊ ƻƛƷ ǻɌʋǳ Ǻƛƻ ǶƛǿǹǙ ǻƟ ƛƻǺƷƼɌ ƝƜƶƦǸƛ ǯƱƛʋǳ: 

fhand = open('mbox - short.txt')  

count = 0  

for line in fhand:  

    words = line.split()  

    # print 'Debug:', words  

    if len(words) == 0 : continue  

    if words[0] != 'From' : continue  

    print(words[2])  

ƛƛƸƦƟ Ǻƻƛƾə ƜǴʉ Ʒ ȠƜȮʋɗƜƠ ǮƜɍǅƛ)ƛƷƽʊʋƜƭ ǻƟ ƛƻ (ʉ Ǵ ƤǹǴƜɌ ƇǶƏ ǶƷƼɌ ǢƺƱʊǹɌʌǳ 
əƛ ƜƥǞƥ ƼʌʌƣƛƼ ƦǸ ƜǴʌǻƮʉ ǹɌ ǺƷƜǥƦǁƛ ǶƏ ƽƛ ǻƠƥƼǴǾƷ ƇƤǅƛƸǸ ƛƻ ƻǿƵƻƷʌǳǺƻƛƾə ǀȣǁ .ʉ 

ƻƛƷ ǻǵǱɌ Ƽǥǉ ƜǴ Ƽəƛ Ɯƥ Ǿ ǺƷƼɌ ǻǤƜǍƛ ƛƻ ǔǤƜƲǴʋƇǳ ƸǚƟ ǐƵ Ǿ ƷǾƼƟ ƸǚƟ ƻǾƷ ǻƟ ǻǩǱƱʉ 
ƜǤ ƽƛʋǯ  ƛƻʊǁƻƼƟ .ƸǹɌ 

ǻƟ ƛʋǷ ǎǨ ǻƟ ƣƻǿǉʌǻ ǹɌ ǺƜɚǸʌƸ Ǻƻƛƾə ǻɌƜǼʉ continue Ǵ ɋǵɌ ƜǴ ǻƟʊƸǹɌ  ǻɌ
ƭ ǏǿǒƵȢ ƛƻ ƝƛƺʌƛƸ ǸƛǿƦƟ Ɯƥ ǺƷƼɌʌǳ  ʉǾƻǶƏǱǵǙ ƜǼʌƣƜ ǼƷ ǲƜƮǸƛʌǳƠǑ .ʌƜƦǚ ǒƵʊ  ǻɌ
ǻǵǱɌƛʉ  ƇƷƻƛƸǸîǝʌƝƛƺƭƼí Ǵ ƸǚƟ ǐƵ ǻƟ Ǿ ǺƷƼɌ ǃƼȢ ǶƏ ƽƛ ƜǴ Ǿ ƤǁƛʊǾƻʋǳǒƵ .ʊ  ǳǼ
ǰǾƛ ǻɌʌǷ ǻǵǱɌ ǃƛFrom ǸʌƤǂ ǝʌƼ Ǿƻ ƽƛ ˤƜƟ ƸɌ ƻƷ Ǿ Ƥǁƛ Ɲƛƺƭʉ Ǹ ǶƏʌƾ  ǃƼȢ
ǴʊǹɌʌǳ. 

ƸǚƟ ƛ ƽƛʋǻɍǹ Ǟƥ ƛƻ ǻǴƜǸƼƟʌʌƼ ƷƛƷʋƇǳ Ǵ ƼǖǸ ǻƟʊƏʋƸ Ȯ ǻǵǼ ǻɌʌƾ ƟǿƵ ǻƟʊ Ǵ ƻƜɌʊƸǹɌ .
Ǻƻƛƾəʉ Ǵ ǷƚǵǒǴ ǔǤƜƲǴʊƷǿǅ  ǻɌwords [0] ǵǸ ƷƻǿƵƼƟ ǯɍǆǴ ǻƟʊƸǹɌƏ ƜǴƛ .ʋƜ ƛʋǷ 
ǤƜɌʊ ǸƜǴƽ ƍƤǁƛʊǻɌ ǻǴƜǸƼƟǿǸʋǂʊ ǴʊǹɌʌǳ ƜƟʋƦǂʊ ǵǼʌǻǆ ƛ ƷǿƵ ǷǼƹ ǀȢ ƻƷʋǷ  ƣƻƜƠǙ

ǅƜƟ ǻƦǅƛƷ ƛƻʌǳ :îǆǴ ǻȮǱɍʊ ǴʊƸǸƛǿƥ ȢʌǄ ƟʌƜʋƍƸí 



ȈȐȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

if

and

 

 

Aliasing 
țȑeǖǶǔ  eL ȱƠǕǯ ȞǶȬ ȃȰƔǖȅ  ȱǱǕƟ Ȭ dLDL VǯǻND ȱǱǯȌȬ ǴơǼǱ?ǔȃȯȴȋ" 

Delimiter 
ǕƟ  ȅǶƠDNǯƠǕǯ DȅǱ ȱƠ ȱǶȋNĊ  LNȴȬ ȱǶȋN cȃȋ Dȃǻ ȨǿȬ cLȅƠ ȍȂȌȬ

Ȭ NDȅȣ dLǯȡǶȈDǔƣǖLȅ" 

Element 
Ǖơǔ ǯȲNDȃȤȬ ODĊ ǕƟ ȩǖǴȉ )Ǖǯ ȩDȴǵ ȅȲǔ LǕȅƤ(? :ǕȫǶ ȯǖȆ Ȭ dȃȯDȴȁǔLȴȋ" 

Equivalent 
ȮǶȋDL ǯȲNDȃȤȬĊ "ȅǱDȅǱ 

Index 
ǕƟ ǿȎ NDȃȤȬǖǽ cǯȌȯ ȱƠdȃȰȲLĊ ǕƟ  NL ȅȏȰȚǕƟ ȩǖǴȉ "ǴȈD 

Identical 
ǕƟ  cLȴǱ ȃǾDe mǴơǼǱ?)cLȴǱ ȅǱDȅǱ+ ǭȆǻǔ ǴȈD cLȴǱ cǯȉȭȲ OD+ ȩeǔ  ȅǱDȅǱ

eǯȉȬ cLȴǱĊ ȯ cLȴǱ cǯȉȭȲ ǯǱǖǴȉ(" 



 ǰʌƤǂƜǼ  ȈȐȎ 

 

List 
ǕƟ ȩDȴǵǔ "ǯȲNDȃȤȬ OD 

List Traversal 
ȈȅǶȈLǔ ȱȪȉȪȈDĊ  ȅȲ ȱǱǕƟ ǴȰȭȩD ODǯȲĊ ǕƟ ȩǖǴȉ" 

Nested List 
ȩǖǶȉǔ QLȴȁ ȱƠ ȅȏȰȚĊ ȩ ODǖǴȉ LǕȅƤ "ǴȈD 

Object 
ƔǖȆĊ ȞǶȬ ȱƠǖȅĊ ȬǔȃȯDȴǵ  "Lȴȋ dLDL VǯǻND c? ȱǱǕƟ  ȨȬǯȋ ǴơǼǱ?ǕƟ  Vȴȯ
 eǕƟ Ȭ NDȃȤȬǔLȴȋ" 

Reference 
TǯǲǵND ǱǖȮ ǕƟ ȞǶȬǖȅ "QNDȃȤȬ e 

 

 

www.py4e.com/code3/romeo.txt  

romeo.txt

split

 

 

 

http://www.py4e.com/code3/romeo.txt


ȈȐȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Enter file: romeo.txt  

['Arise', 'But', 'It', ' Juliet', 'Who', 'already',  

'and', 'breaks', 'east', 'envious', 'fair', 'grief',  

'is', 'kill', 'light', 'moon', 'pale', 'sick', 'soft',  

'sun', 'the', 'through', 'what', 'window',  

'with', 'yonder']  

From

split

 

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008  

From

From

FromFrom:

 

python fromcount .py  

Enter a file name: mbox - short.txt  

stephen.marquard@uct.ac.za 

louis@media.berkeley.edu  

zqian@umich.edu 

 
[...some output removed...]  

 
ray@media.berkeley.edu 

cwen@iupui.edu 

cwen@iupui.edu 

cwen@iupui.edu 

There were 27 lines in the file with From as the fir st word  



 ǰʌƤǂƜǼ  ȈȐȐ 

 

done

max()

min()

 

Enter a number: 6  

Enter a number: 2  

Enter a number: 9  

Enter a number: 3  

Enter a number: 5  

Enter a number: done  

Maximum: 9.0 

Minimum: 2.0  

 





 

LǕȅȰȌơĊǯȲ 

ʋɋ ƷʋƼǹǆɍʉ Ȯʌƾʉ Ơǅʌǻ  ǻƟʋɋ ǰʌƤǂ - ǰǾʊ ǱŹɌʊƼƥ -  ƻƷ .Ƥǁƛʋɋ ǰʌ˸Ƥǂ  ƜǴ
ƜƭʋǺƜɚƜǼʉ  ƛƻ ǈƵƜǅ ǳʋƻƛƷƲǉ ƷƸǙ ƜƟ ǻɌʌư Ǵ ǈƶǆǴʊƌƸǸǿǅ Ʒ ƻƷʋƼǹǆɍʉƇ 

ǈƵƜǅƼǩƥ ƜǼʋƜƠ ǙǿǸ ƼǼʊ õ ƇǻƦǅƻ ƷƸǙ ʌƲǉư Ǿ ïõ ʊǴƸǹǸƛǿƥ .ƸǹǅƜƟ 

ǴʊǸƛǿƥʌƸ ƷʋƼǹǆɍʉ ǻǆǩǸ ƛƻƛʉ ƟʌǷ ǻƦǁƷƛʉ ǈƵƜǅ ƽƛǶƏ ǻƟ ǻɌ) ƜǼǱɌ ƜǼʌƸ Ǵʊǿəʌʋǳ (
ǻƦǁƷ Ǿƛʉ ƷƜǩǴ ƽƛʋƼ ɚƟ ƼǖǸ ƻƷʌƼʋƸǱɌ ƼǼ .ʌƇƸ  ǻǆǩǸʋƜ Ǽƛƻʊ  ǻƟʋɋ  ǏƜƠƥƻƛ .ƷƻƛƷ ƻƛƸǩǴ
ǱɌʊ ǱɌ Ƥǥƭ ƛƻ ƻƛƸǩǴ ǾʌƸ- ƻƛƸǩǴʋƜ ǼƜəʊ ƏʋǳƦ ǴʊǴƜǸʌǳ. 

ǻƟ  ƜǴ ƇǮƜƪǴ ǶƛǿǹǙʋɋ ƷʋƼǹǆɍʉ ǻƦƵƜǁƛʋǳ ǱɚǸƛ ƣƜǵǱɌ ǻɌʌǂʊ  ƣƜǵǱɌ ǻƟ ƛƻ
ǸƜȣǁƛʌƜʊʋ Ǵ ǯǊƦǴʊƸǹɌƛ ƻƷ .ʋƜƮǹ ǱɌʌƜǼƸ ƷƜǩǴ ǾʋƼ .ƷǿƟ ƸǹǼƛǿƵ ǻƦǅƻ ǗǿǸ ƽƛ 

ǘƟƜƥ dict ʋɋ ƷʋƼǹǆɍʉ ƸƭʋƸ  ƛƻõ ǶǾƸƟ ʌǼȭ ƏʋǵƦʊ õ ʊǴƷƽƜǁƛ ǻƟ .ʋǷ  ǻɌ ƼǑƜƵ
dict  ǲƜǸʋɋ ƻƜɌǿƥ ǘƟƜƥʉ ƜƠǸ ƇƤǁƛ ǺƸǅʋƸ ǞƦǴ ǳǁƛ ǶƛǿǹǙ ǻƟ ǶƏ ƽƛʌƼ .ƷƼɌ ǺƷƜǥƦǁƛ 

>>> eng2sp = dict()  

>>> print(eng2s p)  

{}  

ƇƷˤǿɌƏ { }ƜǵǸ ƇʋƼɚǸƜ ʋɋ ƷʋƼǹǆɍʉ ǰƜƵʊ ƛƼƟ .Ƥǁƛʉ Ə ǶƷƼɌ ǻǤƜǍƛʋǳƦƜǼ Ʒ ǻƟʋƼǹǆɍʉ 
ƜƟʋƦǂʊ ǹɌ ǺƷƜǥƦǁƛ Ɲ˥Ǩ ƽƛ ǻɌʌƸ. 



ȉȑȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> eng2sp['one'] = 'uno'  

ǐƵ  ˤƜƟʋɋ ƏʋǳƦ ǴʊƷƽƜǁ ǻǆǩǸ ǻɌƛʉ ǱɌ ƽƛʌƸ 'one' ƻƛƸǩǴ ǻƟ 'uno Ƽəƛ .ƷƻƛƷ ƷǿƵ ƻƷ '
Ʒ ƜǴʋƼǹǆɍʉ ǹɌ ȠƜȮ ƛƷƸƮǴ ƛƻʌƇǳ ǱɌ Ƥǥƭ ƜǴʌƸ- ƛƻ ƻƛƸǩǴõ ǻɌ ƜƟ ǾƷ ǻǒǩǸ ƽƛ ǳǼ ƛƸƭ 
ǺƸǅƸǸƛ õ ʌǼƛǿƵǳ ƷʋƸ: 

>>> print(eng2sp)  

{'one': 'uno'}  

ƛʋǷ ȮʌǄǹ ƭǾƼƵ ƻƷʊƇ ǴʊƸǸƛǿƥ ƛƼƟʉ ƷǾƻǾʉ  Ɯǵǅ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .Ʒǿǅ ǺƷƜǥƦǁƛ ǳǼ
ǴʊǸƛǿƥʌƸ ʋɋ ƷʋƼǹǆɍʉ ƸƭʋƸ Ə ǻǁ ƜƟʋǳƦ ƽƜǂƟʋƸ Ƽəƛ ƜǴƛ .eng2sp ǹɌ ȠƜȮ ƛƻʌƇƸ 

ˤƜǵƦƱƛ ǼƛǿƵ ƜƭʌƸ .ƷƻǿƵ 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}  

>>> print(eng2sp)  

{'one': 'uno', 'three': 'tres', 'two': 'dos'}  

ƥƼƥʌƞ ǱɌ ƤǥƭʌƸ-ƥƼƥ ƸǹǸƜǴ ƻƛƸǩǴʌƠʊ ƷƼɌ ǻǴƜǸƼƟ ƷƻƛǾ ǻɌʋǳ ǸʌƤǂ Ɯǵǅ Ƽəƛ ǯǉƛ ƻƷ .
ǵǼʌǷ  ƛƻ ǮƜƪǴ ʉǾƻǁʌǳƦǂ ǹɌ ƛƼƭƛ ƷǿƵʌƇƸ ƛƦǸ ǻɌ ƷƻƛƷ ǮƜǵƦƱʌǻƮʉ ƥǾƜǥƦǴʊ ƭǾƼƵ ƻƷʊ 

ǅƜƟ ǻƦǅƛƷʌƸǩƱ ƻƷ .ʌƤǩ ƥƼƥʌƞ ƏʋǳƦƜǼʉ ʋɋ ƷʋƼǹǆɍʉ ǝʌǯƟƜǨƼ ȢʌǄƟʌǹʊ .Ƥǁƛ 

ƛʋǷ ǱɍǆǴ ƇǻǰƜǂǴʊ ƛ ƛƻʋƷƜƮ ǵǸʊƇƸǹɌ Ƥǹǵǰƛ ǻɌƛƼȮƜǼʉ ʋɋ ƷʋƼǹɍǆʉ ǼʌǺƜɚȯ  ƜƟ
ʋɋ ǊƵƜǅʊ Ʋǉ ƷƸǙ ǻɌʌư ǵǸ ǈƶǆǴ ƸǅƜƟʊƸǸǿǅǱɌ ƽƛ Ɯǵǅ ǋǿǙ ƻƷ .ʌƜǼƸ ƛƼƟʉ 
ȢʌƛƸ ƷƼɌǴ ǺƷƜǥƦǁƛ ǐƠƥƼǴ ƻƛƸǩǴ ǶʊǹɌʌƸ. 

>>> print(eng2sp['two'])  

'dos'  

ǱɌʌƸ 'twoǵǼ 'ʌǻǆ ' ƻƛƸǩǴ ǻƟdosƦǸ ƻƷ ƷƻƛƷ ǺƻƜǅƛ 'ʌǻƮ ƛʋǻɍǹ ' źƤǥƭtwo' Ǿ 'dos '
ƜƮɌʉ ƷʋƼǹǆɍʉ ƥǾƜǥƥ ƇƸǹǅƜƟʊ ƛ ƛƻʋƷƜƮ ǵǸʊƸǹɌ. 



 ƷʋƼǹǆɍʉƜǼ  ȉȑȊ 

 

Ƽəƛ ǱɌʌƸʉ Ʒ ƻƷʋƼǹɍǆʉ ƛƼƟ ǃ˥ƥ ƻƷ ƇƸǅƜƠǸ ƷǿƭǿǴʉ ǼƛǿƵ ǾƼƟǾƻ ƜǒƵ ƜƟ ǶƏ ȠƜȮʌƸ 
:Ƹǅ 

>>> print(eng2sp['four'])  

KeyError: 'four  

ǘƟƜƥ len ƛƼƟʉ ƷʋƼǹǆɍʉƜǼ Ǹʌƾ ƷƼƟƻƜɌʉ ǱɌ Ƥǥƭ ƷƛƸǚƥ Ǿ ƤǁƛʌƸ-ǴƼƟ ƛƻ ƻƛƸǩǴʊƸǸƛƷƼə: 

>>> len(eng2sp)  

3 

ƼɚǱǵǙ in Ʒ ƻƷʋƼǹǆɍʉƜǼ Ǵ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ ǳǼʊəʌƌƷƼ in Ǵ Ɯǵǅ ǻƟʊǿəʋƸ Ə ǻɌʋƜ ǱɌʌƸ 
ǉƜƵʊ Ʒ ƻƷʋƼǹɍǆʉ ƻƛƷ ƷǿƭǾ ƷʋƜ ƵʌƼ ǅƜƟ ǻƦǅƛƷ ƼǑƜƵ ǻƟ)ʌƸ  ǻɌin ǱɌʌƜǼƸ  ƻǾƼǴ ƛƻ
ǴʊƌƸǹɌ ƥƻƜƠǙ Ƽəƛʊ ƜǼƻƛƸǩǴ Ǿƾƭʉ ʋɋ ƷʋƼǹǆɍʉ  ƇƸǅƜƟin ǽƭǿƥʊ ǵǸ ǶƏ ǻƟʊƸǹɌ:( 

>>> 'one' in eng2sp  

True 

>>> 'uno' in eng2sp  

False 

Ƽəƛ ǴʊǼƛǿƵʌƸ ƠƟ ǻɌʌǹʌƸ ƏʋƜ ǉƜƵ ƻƛƸǩǴʊ Ʒ ƻƷʋƼǹǆɍʉ  ƷƻƛƷ ƷǿƭǾʋƜ ƵʌƇƼ ƜƟʋƦǂʊ  ƽƛ
Ǵ ƸƦvalues ǹɌ ǺƷƜǥƦǁƛʌƸƛ .ʋǷ ƷƜǩǴ ƇƸƦǴʋƼ  ǶƛǿǹǙ ǻƟ ƛƻʋɋ ǰʌƤǂ ǴƼƟʊƸǸƛƷƼə ƻƷ .
ƛʋƜƮǹ ǴʊǸƛǿƥʌƸ  ƽƛin ƛƼƟʉ ʋǷƦǤƜ ǉƜƵ ƻƛƸǩǴʊ ǰ ƻƷʌƤǂ ƼƠƟ ǺƼǽƟ ǺƸǅ ǻƦƵƜǁʋƸ: 

>>> vals = list(eng2sp.values())  

>>> 'uno' in vals  

True 

ƼɚǱǵǙ in ƻǿɚǰƛ ƽƛʋǳƦƜǼʉ ƥǾƜǥƦǴʊ ƛƼƟʉ ƷʋƼǹǆɍʉ ǰ ǾʌƤǂƜǼ Ǵ ǺƷƜǥƦǁƛʊƸǹɌƛƼƟ .ʉ 
ǰʌƤǂƜǼ ƻǿɚǰƛ ƽƛʋǳƦ ǿƮƦǂƭʉ ǒƵʊ Ǵ ǺƼǽƟʊƷƼƟǰ ƻƸǩȮƼǼ .ʌƤǂ  ǶƜǴƽ ƇƷǿǅ ƼƦəƻƾƟ

ǸˤǿǑ ǿƮƦǂƭʊƼƥ Ƹǅ ƸǼƛǿƵʊƥƻƜƠǙ ǻƟ . ǻǒƟƛƻʉ ǩƦǂǴʌǵʊ ƟʌǷ  ǮǿǑ Ǿ ǿƮƦǂƭ ǶƜǴƽ
ǰʌƤǂ ƛƼƟ .Ƥǁƛ ƻƛƼǨƼƟʉ ƷʋƼǹǆɍʉƜȢ ƇƜǼʋǶǿƦ  ƽƛʋɋ ƻǿɚǰƛʋǳƦ  ǲƜǸ ǻƟhash table ʋƜ 



ȉȑȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 ǮǾƸƭǳǼƻƷ/Ǆ˵ǼƽƜǁʉ Ǵ ǺƷƜǥƦǁƛʊƸǹɌ Ǿ ǻɌʋəɁʊ ǽƭǿƥ ƞǰƜƭʊ  ƼɚǱǵǙ :ƷƻƛƷin  ǶǾƸƟ
Ə ƷƛƸǚƥ ǻƟ ǻƭǿƥʋǳƦƜǼʉ ʋɋ ƷʋƼǹǆɍʉƇ ƼǩƥʋƜƠ  ǶƜǴƽʋǸƜǂɍʊ ƛƼƟ ƛƻʉ  ǢƼǉ ǿƮƦǂƭ

ǴʊƸǹɌƛ ƻƷ ǷǴ .ʋƜƮǹ ƛƼȮʊʋ ƛʋǷ Ǎǿƥ ƛƻ ǄǼ ǘƟƛǿƥ ƻƷ ǗǿǍǿǴʌư ǵǸʊǳǼƷ ǰǾʊ ǴʊǸƛǿƥʌƸ 
Ɵ ƣƜǙ˥ǑƛʌƼƦǆ Ǿ ǻƲǥǉ ƽƛ ƛƻʋɍʊ ǿƶƟ ǶƏǸƛʌƸ: 

https://en.wikipedia.org/wiki/Hash_table   

wordlist 2 

words.txt

in 

 

ǋƼǤ ǹɌʌƸ  ǻɌʋɋ ǺƷƛƷ Ɯǵǅ ǻƟ ƛƻ ǻƦǅƻǴ Ɯǵǅ ƽƛ Ǿ ƸǸƛʊƸǹǼƛǿƵ ƥƜǚǤƷ ƷƛƸǚƥ ǻɌʊ  ƼǼ ǻɌ
ƛ ƻƷ ƼƦɌƛƻƜɌʋǷ ƜǵǸ ǻƦǅƻʋǶƜ ǹɌ ƝƜǂƱ ƛƻ ǺƸǅʌƸƸǹȮ .ʋǷ  ǺƛƻƛƼƟʉ ƛʋǷ :ƷƻƛƷ ƷǿƭǾ ƻƜɌ 

I. ǴʊǸƛǿƥʌƸ ȉȍ ǞƦǴʌƼ ƽƜǂƟʋƌƸ  ƼƦɌƛƻƜɌ ƼǼʋɋ ǞƦǴʌƼ ǻƦǅƻ ƻƷ ǀȣǁ .
ȢʌƜǵʋǄ ƛƼƟ Ǿ ǺƷƼɌʉ  ƼƦɌƛƻƜɌ ƼǼʋɋ ǞƦǴ ǻƟ ƷƸǙʌƼ  ǻǤƜǍƛ ƼǖǸ ƷƻǿǴ
ǹɌʌƸƮǸƽ ǏƼǅ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ˤƜǵƦƱƛ .ʌƻƛǾƼ. 

II. ǴʊǸƛǿƥʌƸ ǰʌƦǂʊ  ƜƟȉȍ ǹɌ ƤǁƻƷ ƤǹǵǰƛʌƸ  ƜǼƼƦɌƛƻƜɌ ƽƛ ǲƛƸɌ ƼǼ ǀȣǁ
 ǻƟ ƛƻʋɋ Ǟƥ ǺƻƜǵǅʌʌƼ ǼƷʌƸ ƻƜɌǿƥ ǘƟƜƥ ƽƛ ǺƷƜǥƦǁƛ ƜƟ)ʉǺƸǅʉ ord (
ƜǽǸ ƻƷ ǾʋƤ  ǺƻƜǵǅ ƽƛ ǺƷƜǥƦǁƛ ƜƟ-  ǈƵƜǅ ǶƛǿǹǙ ǻƟ-  ƷƻǿǴ ǺƸǸƻƜǵǅ
 ƛƻ ƼǖǸʋɋ ƛƾǤƛ ƸƱƛǾʋǄ ǼƷʌƸ. 

III. ǴʊǸƛǿƥʌƸ ʋɋ ƷʋƼǹǆɍʉ ƽƜǂƟʋƸ ǱɌ ǻɌʌƜǼƸʋƇǄ  Ǿ ƜǼƼƦɌƛƻƜɌ
ƷƜǩǴʋƇǃƼ ǺƸǸƻƜǵǅʉ ǱɌ ƼǼ ǻƟ ǏǿƟƼǴʌƸ ʋƜ Ǿƛ .ƸǅƜƟ ƼƦɌƛƻƜɌǰʌǷ ƻƜƟʉ 
 ǻɌʋɋ Ǵ ƛƻ ƼƦɌƛƻƜɌʊƟʌǹʌƇƸ ʋɋ ƏʋǳƦ Ʒ ǻƟʋƼǹǆɍʉ Ǵ ǻǤƜǍƛʊǹɌʌƸ ƸǚƟ .

https://en.wikipedia.org/wiki/Hash_table


 ƷʋƼǹǆɍʉƜǼ  ȉȑȌ 

 

Ə ƻƛƸǩǴ ƇƼǖǸ ƷƻǿǴ ƼƦɌƛƻƜɌ ƜƟ ƷƸƮǴ ǻƭƛǿǴ ƻƷ ǶƏ ƽƛʋǳƦ  ƛƻ ƷǿƭǿǴʋɋ 
Ǥƛ ƸƱƛǾƛƾʋǄ ǼƷʌƸ. 

ƼǼ ƛ ƽƛ ǲƛƸɌʋǷ ƾəʋǻǹƇƜǼ  ƴǁƜȢʋǸƜǂɍʊ Ǵ ƜǴ Ǯƛǿǁ ǻƟʊƸǹǼƷ ǰǾʊ ȢʌǺƷƜƽƜǁʉ ǁƻ ǃǾƻʌǶƸ 
 ƼǼ ƻƷ ƴǁƜȢ ǻƟʋɋ ƦǴ.Ƥǁƛ ƣǾƜǥ 

ȢʌǺƷƜƽƜǁʉƇ Ǽƛƻʊ ƛƼƟʉ ƛƼƭƛʉ ʋɋ ƵƼƟ ƌƤǁƛ ǻƠǁƜƲǴʊ ȢʌǺƷƜƽƜǁʉƜǼ ǩƟ ƽƛʌǻ  .ƸǸƼƦǽƟ
ƾǴ ƇǮƜƪǴ ǶƛǿǹǙ ǻƟʋƤ ȢʌǺƷƜƽƜǁʉ Ʒ ƽƛ ǺƷƜǥƦǁƛ ƜƟ Ǿ ǲǿǁ ǃǾƻ ǻƟʋƼǹǆɍʉ ƛʋǷ  ǻɌ Ƥǁƛ

Ǹ ƜǴʌƽƜʉ ǤǾƼƱ ǷƦǂǸƛƷ ǻƟʊ Ǵ ƼǼƜǕ ǻƦǅƻ ƻƷ ǻɌʊƸǸǿǅ ƻƛƸǸʋǳ źƷǿƵ ǻɍǱƟ Ɯƭ ǻǴƜǸƼƟʉ 
ǰƜƵʊ ƛƼƟʉ ǶƏǼ ǻƟ .ƷƻƛƷ ƜƥƻƜƠǙʊ ǸƜǴƽʊǻɌ Ɯƭ ƇƸǹɌ ƷƻǿƵƼƟ ǢǾƼƱ ƽƛ ǲƛƸɌ ƼǼ ǻƟ ǻǴƜǸƼƟʉ 
ǰƜƵʊ ƛƼƟʉ ǶƏƷ ǶǾƻƷ ƻƷ Ǿ ǻƦƵƜǁ ƜǼʋƼǹǆɍʉ Ǵ ǶƜǅƻƛƼǨʊƌƸǼƷ ƛ ǶǾƸƟʋǻɍǹ  ƤǵƱƽ
ǚƥʌʌǷ ǶƏǆɌ ǯƠǨ ƽƛ ƛƻ ƜǼʌǺƸ ǅƜƟʌǳ. 

źƸɌ ƛ ˤƜǵƦƱƛ ƜǴʋǷ Ǳɍǅʊ :ƷǿƟ ƸǼƛǿƵ 

word = 'brontosaurus'  

d = dict()  

for c in wor d:  

    if c not in d:  

        d[c] = 1  

    else:  

        d[c] = d[c] + 1  

print(d)  

ƜǴ ǻƠǁƜƲǴ ǮƜƱ ƻƷʉ ʋɋ ǼʌǲƛƼəǿƦǂ ƦǂǼʌƌǳ ǼʌǲƛƼəǿƦǂ ƻƜǴƏ ƣƻǿǉ ǻƟʉ ƷƛƸǚƥ ǻƟʉ 
 ǺƸǸƻƜǵǅʋƜ .ƷƻƛƷ ǺƻƜǅƛ ƜǼƻƛƼɍƥ 

ǻǩǱƱʉ for Ȣ ǻƦǅƻ ƻƷʌƜǵʋǄ ǴʊƸǹɌǞƦǴ Ƽəƛ ƻǾƷ ƼǼ ƻƷ .ʌƼ c Ʒ ǶǾƻƷ ƻƷʋǹɍǆƼʉ 
ƭƻƜƵ ƷǿƭǾʊ  ƜǴ ƇƸǅƜƟ ǻƦǅƛƸǸʋɋ ƏʋǳƦ ƸƭʋƸ ǱɌ ƜƟʌƸ c ǰǾƛ ƻƛƸǩǴ Ǿ ǻƦƵƜǁʌǻ  ƛƻ1  ƻƛƼǨ

ǴʊǼƷʌǳ Ƽəƛ .c Ʒ ƻƷ ǯƠǨ ƽƛʋƼǹǆɍʉ ) ǃƻƛƸǩǴ ƜǴ ƇƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾd[c] ƛƻ(ʋɋ  ƸƱƛǾ
ƛƾǤƛʋǄ ǴʊǼƷʌǳ. 

ƛʋǷ ƭǾƼƵʊ :Ƥǁƛ ǻǴƜǸƼƟ 



ȉȑȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

{'a': 1, 'b': 1, 'o': 2, 'n': 1, 's': 2, 'r': 2, 'u': 2,  

't': 1}  

ǼʌǲƛƼəǿƦǂ Ǵ ǶƜǆǸʊƸǼƷ  ǢǾƼƱ ǻɌa  Ǿb  ǲƛƸɌ ƼǼʋɋ  ǢƼƱ Ǿ ƻƜƟo  ǻƦǅƻ ƻƷ ƻƜƟǾƷ
.Ƥǁƛ ǺƸǅ ƼǼƜǕ 

ƷʋƼǹǆɍʉƇƜǼ ƸƦǴʉ  ǲƜǸ ƜƟget  ǻɌ ƸǸƻƛƷʋɋ ǱɌʌƸ  Ǿʋɋ Ȣ źƻƛƸǩǴʌǄǋƼǤ Ǵ ƛƻʊəʌƷƼ .
ǱɌ ƼəƛʌƸ Ʒ ƻƷʋƼǹǆɍʉ  ƇƸǅƜƟ ƷǿƭǿǴget ǖǸ źƻƛƸǩǴʌǻƟƼǖǸʌƼ ʋƜ ǱɌ ǶƏ ƜƟ ǧƠǒǹǴʌƸ  ƛƻ
ǴƼƟʊƌƸǸƛƷƼə ǝ ƻƷʌƼ ƛʋǷ Ȣ ƻƛƸǩǴ ƣƻǿǉʌǄǋƼǤ ǴƼƟ ƛƻʊƸǸƛƷƼə:ǮƜƪǴ ǶƛǿǹǙ ǻƟ . 

>>> counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}  

>>> print(counts.get('jan', 0))  

100 
>>> print(counts.get('tim', 0))  

0 

ƜǴ ǴʊǸƛǿƥʌǳ  ƽƛget ƛƼƟʉ Ǽ ǻǩǱƱ ǻƦǅǿǸʌǲƛƼəǿƦǂ ǹɌ ǺƷƜǥƦǁƛ ƷǿƵʌƸ ƸƦǴ .get ǴʊƸǸƛǿƥ 
ƷƻƛǿǴʉ ǱɌ ǻɌʌƸ Ʒ ƻƷʋƼǹǆɍʉ ƸǴ ƻƜɌƷǿƵ ƣƻǿǉ ǻƟ ƛƻ ƷƻƛƸǸ ƷǿƭǾʋƼʋƤ ǹɌʌƸǵǼ ǻƟ .ʌǷ 

ǻǴƜǸƼƟ ̲ǏǿǒƵ ƻƷ ƼǑƜƵʉ ǻǤƼǉ ƜǴǿƭʊʋ  Ǿ Ƹǅ ƸǼƛǿƵʋɋ Ǻƻƛƾəʉ if ǼƛǿƵ ƼƦǵɌʌǳ 
:ƤǅƛƷ 

word = 'brontosaurus'  

d = dict()  

for c in word:  

    d[c] = d.get(c,0) + 1  

print( d)  

ǺƷƜǥƦǁƛ  ƸƦǴ ƽƛget ǻǩǱƱʉ Ǵ ǺƷƜǁ ƛƻ ǺƸǸƻƜǵǅʊƸǹɌƛ .ʋǷ ƜȢ ƻƷ ƸƦǴʋǶǿƦ ǂƟʌƻƜ ƛƻʋƬ 
Ǵ ǺƷƜǥƦǁƛ ǶƏ ƽƛ ƜǼƻƜƟ ƝƜƦɌ ǻǴƛƷƛ ƻƷ Ǿ ƤǁƛʊǹɌʌǳǻǸǿǵǸ Ɯǵǅ ǻɌ Ƥǁƛ ǲƽˤ ˤƜƱ .ʉ ƸɌʉ 

 Ǻƻƛƾə ƜƟ ǻɌif  ƼɚǱǵǙ Ǿin  ƸƦǴ ƜƟ ƛƻ ƷǿƟ ǺƸǅ ǻƦǅǿǸget ƜǩǴʋǻǂ ǹɌʌƸ ǾƷ ƼǼ .ʋɋ  ƻƜɌ
Ǵ ƛƻʊƸǹǹɌ ǰǾʊ ʋɍʊ ǥǴ Ǿ ƼƥƼǊƦƶǴʌƼƥƸ. 



 ƷʋƼǹǆɍʉƜǼ  ȉȑȎ 

 

 

ʋɍʊ ƛƻ ƷƻƛǿǴ ƽƛʋƬ Ʒ ƽƛ ǺƷƜǥƦǁƛ ƻƷʋƼǹǆɍʉƜǼ ƥƜǵǱɌ ƷƛƸǚƥ ǶƷƼǵǅʊƤǁ  ƻƷ ǻɌʋɋ ƜǤʋǯ 
ǹƦǴʊ ƸǴƏ Ɵ .ƤǁƛʌƜʌʋƸ  ƜƟʋɋ ƜǤʋǯ ǂƟʌƻƜ ǰǾɀ Ǿ ǿƚǴǾƻ ǷƦǴ ƣƜǵǱɌ ƽƛ ǺƷƜǁʌƤ  ǗǾƼǅ
ǹɌʌǳ. 

ƛƼƟʉ ǻƦǁƷʉ ǮƜƪǴ ƽƛ ǮǾƛ ƜǴ ƇƜǼʋɋ ǻƶǂǸʉ  Ǿ ǺƜƥǿɌ ƝƜƶƦǸƛ ƛƻ ǷƦǴ ƽƛ ǺƸǅ ǺƷƜǁ
ǴʊǹɌʌǳ ǻǸƜǆǸ ǯǴƜǅ ǻɌƜǼʉ ǻǒǩǸƻƛƺəʉ Ǹʌƾ ǵǸʊƷǿǅ ƛƸǚƟ .Ǿƻ ƜǴʉ ǷƦǴǻǸƜǆǸ ǲƜǵƥ ƜƟ ƜǼ ƜǼ

ǼƛǿƵ ƻƜɌʌǳ .ƷƼɌ 

But soft what light through yonder window breaks  

It is the east and Juliet is the sun  

Arise fair sun and kill the envious moon  

Who is already sick and pale with grief  

ˤƜƱ ʋɋ ƜȢ ǻǴƜǸƼƟʋǸǿƦʊ ǼƛǿƵʌǳ ƜǤ ǏǿǒƵ ǻɌ ƤǅǿǸʋǯ  ƛƻ ǲƛƸɌ ƼǼ ǀȣǁ Ǿ ǺƸǸƛǿƵ ƛƻ
ǰ ǻƟʌƦǂʊ Ɵ ƻƷ ǶƷƽ ǻǩǱƱ ƜƟ ǀȣǁ .ƸǹŸɍǆƟ ƣƜǵǱɌ ƽƛʌǷ ƛʋǷ ǰʌƤǂƜǼ ƛƻ ǻǵǱɌ ƼǼƇ  ƜƟ

 ƽƛ ǺƷƜǥƦǁƛʋɋ ƷʋƼǹǆɍʉƇ .ƷƻƜǵǆƟ 

ǼƛǿƵʌƸ ƷʋƸ ǻǩǱƱ ǾƷ ƜǴ ǻɌʉ for ƛǿƵǼʌǳ ǻǩǱƱ .ƤǅƛƷʉ ƟʌǸǾƼʊƇ Ǵ ƛƻ ǏǿǒƵʊƸǸƛǿƵ 
ǻǩǱƱ Ǿʉ ǸǾƻƷʊ Ɵ ƻƷʌǷ ǱǵǙ Ǿ ǺƷƽ ƳƼȮ ˸ǇƜƵ ̲ǐƵ ǶƏ ƣƜǵǱɌʌƣƜ Ǵ ǲƜƮǸƛʊƸǼƷƛ .ʋǷ 
ʋɋ ǻǩǱƱ ƽƛ ǻǸǿǵǸƜǼʉ  ǻɍǸǿȮ ƍǿƥ ƻƷ ǿƥ ƛƼȮ .Ƥǁƛ ǿƥ ƻƷ ǿƥʋɋ ǻǩǱƱʉ ƟʌǸǾƼʊ  Ǿʋɋ 

ǻǩǱƱʉ ǸǾƻƷʊ ƻƛƷʋǳ. 

ǻƟ ƛʋǷ źƻƛƼɍƥ ƼǼ ƻƷ ǻɌ ƼǑƜƵ ǻǩǱƱʉ ƟʌǸǾƼʊƇ ǻǩǱƱʉ ǸǾƻƷʊ ʋɋ  ǺƷƽ ǯǴƜɌ ƻǾƷ-  Ɯƥ
ǸƜǴƽʊǻɌ Ə ǻǩǱƱʋǳƦƜǼʉ ǁƻƼƟ ƷƻǿǴʊ  ƸǹɌ ǲƜǵƥ ƛƻʋƜ ǿƲǸ ǻƟʉ  Ʒǿǅ ƫƻƜƵ ƻǾƷ ƽƛ Ǿ ƸǹɍǆƟ
- ǻǩǱƱ ƜǴʉ ǸǾƻƷʊ ǻǩǱƱ ƛƻʉ ƼǁʋǘƼƥ ǻǩǱƱ Ǿʉ ƟʌǸǾƼʊ ǻǩǱƱ ƛƻʉ Ǵ ƼǖǸ ƻƷ ƼƥƸǹɌʊəʌƼʋǳ. 

ɌƼƥʌƞ ǻǩǱƱ ǾƷʉ ƛ ƜǴ ǻƟ ǿƥ ƻƷ ǿƥʋǷ ǵǑƛʌǶƜǹ Ǵ ƛƻʊƸǼƷ ǻɌ  ǏǿǒƵ Ǿ ƣƜǵǱɌ ǲƜǵƥ
ƜǤʋǯ ƷǾƻǾʉ .Ƹǅ ƸǹǼƛǿƵ ǺƷƼǵǅ 



ȉȑȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

fname = input('Enter the file name: ')  

try:  

    fhand = open(fname)  

except:  

    print('File cannot be opened:', fname)  

    exit()  

 
counts = dict()  

for line in fhand:  

    words = line.split()  

    for word in wo rds:  

        if word not in counts:  

            counts[word] = 1  

        else:  

            counts[word] += 1  

 
print(counts)  

 
# Code: http://www.py4e.com/code3/count1.py  

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ƛƻ ǻǴƜǸƼƟʊǹɌʌƇǳ  ƜƟʋɋ Ƽǁʉ ƜǼƻƛƼɍƥ Ǿ ǻǵǱɌʉ ǴƜƵʊ Ǵ ǻƭƛǿǴʊǿǅʋǳ  ǻɌ
Ǽʌȭ ƥƥƼʌƞ ǉƜƵʊ ƜǤ .ƸǸƻƛƸǸʋǯ romeo.txt ƛ ƽƛ ƛƻʋƜƮǹ ɚƟʌƼʋƸ : 

http://www.py4e.com/code3/romeo.txt   

python count1.py  

Enter the file name: romeo.txt  

{'and': 3, 'envious': 1, 'already': 1, 'fair': 1,  

'is': 3, 'throu gh': 1, 'pale': 1, 'yonder': 1,  

'what': 1, 'sun': 2, 'Who': 1, 'But': 1, 'moon': 1,  

'window': 1, 'sick': 1, 'east': 1, 'breaks': 1,  

'grief': 1, 'with': 1, 'light': 1, 'It': 1, 'Arise': 1,  

'kill': 1, 'the': 3, 'soft': 1, 'Juliet': 1}  

http://www.py4e.com/code3/romeo.txt


 ƷʋƼǹǆɍʉƜǼ  ȉȑȐ 

 

ǷƦǆə  ƻƷʋɋ ƷʋƼǹǆɍʉ ƛƼƟʉ ȢʌƛƸ ƛƻ ƣƜǵǱɌ ǶƷƼɌʋƇƬ ǸƜǴƽʊǻɌ ƥƼƥʌƠʊ  ƻƜɌ ƇƷƻƛƸǸ ƷǿƭǾ
ƽʋƷƜ ƦƱƛƻʊ ǸʌƤǂǵǼ ǻƟ .ʌǷ ƻƛƸǩǴ ƜǴ ǻɌ Ƥǁƛ ǲƽˤ ƼǑƜƵʉ ƜǼƸɌʉ ƜȢʋǸǿƦʊ ǹɌ ǻǤƜǍƛʌǳ 

ƤƱƛƻ ƛƻ ƜǴ ǻɌƦǸ ǻƟ ƼƥʌǻƮʉ .ƸǸƜǁƼƟ ǶƜǵǼƛǿƶǰƷ 

 

Ƽəƛ  ƽƛʋɋ ƷʋƼǹǆɍʉ ǰƛǿƥ ǶƛǿǹǙ ǻƟʊ  ƻƷʋɋ Ǻƻƛƾəʉ for ǥƦǁƛǴ ǺƷƜʊǹɌʌƇƸ Ǻƻƛƾəʉ for 
Ɵ ƻƷʌǷ ǱɌʌƜǼƸʉ ƷʋƼǹǆɍʉ ȢʌƜǵʋǄ ƛƼƟ .ƷƼɌ ƸǼƛǿƵʉ ƽ ǮƜƪǴ ǻƟ ǗǿǍǿǴ ƼƦǽƟ ɊƻƷʋƼ 
ǼƜɚǸʊ ƟʌƽƛƸǹʋƌƸ ǻǩǱƱʉ ƽʋƼ ǱɌʌƜǼƸ ǶƏ ƜƟ ǐƠƥƼǴ ƻƛƸǩǴ Ǿ ƛƻ ƜǼʋɍʊ ʋɍʊ Ǵ ȠƜȮʊƸǹɌ: 

counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}  

for key in counts:  

    prin t(key, counts[key])  

ƭǾƼƵʊ Ȯ ǶƏʌƾʉ Ơǅʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

jan 100  

chuck 1 

annie 42  

ǻƦƠǰƛ ǱɌ ǻɌ ǳǹɌ ƻƛƼɍƥ Ƥǁƛ ǲƽˤʌƜǼƸ ƥƼƥ ǻƟʌƞ ǉƜƵʊ ǸʌƸǹƦǂ. 

ƜǴ ǴʊǸƛǿƥʌǳ ƛ ƽƛʋǷ ƛƼƟ ǿɚǰƛʉ ȢʌǺƷƜƽƜǁʉ ǻǩǱƱƜǼʉ ǥǱƦƶǴʊ Ȣ ǻɌʌǄƼƥ Ǎǿƥʌư ƷƛƷʋǳ 
ǹɌ ǺƷƜǥƦǁƛʌǳƟ ƜǴ Ƽəƛ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .Ǽƛǿƶʌǳ ǯƵƸǴ ǲƜǵƥ ǻɌƜǼʉ ʋɋ ƷʋƼǹɍǆʉ Ƈƛƻ  ƜƟ

ǺƷ ƽƛ ƼƥˤƜƟ ƻƛƸǩǴƇ ȢʌƛƸ ǹɌʌƇǳ ǴʊǸƛǿƥʌǳ ƽ ƸɌ  ƽƛʋƼ ǹɌ ǺƷƜǥƦǁƛʌǳ: 

counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}  

for key in counts:  

    if counts[key] > 10 :  

        print(key, counts[key])  



ȉȈȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǻǩǱƱʉ for Ɵ ƻƷʌǷ ɌǱʌƜǼƸʉ ƷʋƼǹǆɍʉ ȢʌƜǵʋǄ ƦǸ ƻƷ ƇǺƷƼɌʌǻƮ ƜƟ ƜǴʋƦǂʊ  ƼɚǱǵǙ ƽƛ
ƛƼƟ ǈƵƜǅʉ ǻƟǱɌ ƼǼ ƜƟ ǐƠƥƼǴ ƻƛƸǩǴ ǶƷƻǾƏ ƤǁƷʌƸ ǹɌ ǺƷƜǥƦǁƛʌǳƭǾƼƵ .ʊ Ȯʌƾʉ Ơǅʌǻ 

ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

jan 100  

annie 42  

ƻƷ ƛʋƜƮǹ ǯƵƸǴ ƜǽǹƥƜǼʊʋ ƻƛƸǩǴ ǻɌʉ ƟʌǄ ǼƛǿƵ ƛƻ ƸǸƻƛƷ ǺƷ ƽƛʌǳ ƷʋƸ. 

Ƽəƛ ǼƛǿƶƟʌƸ ǱɌ ǻɌʌƜǼƸ ƻƥƼƥ ǻƟ ƛʌƞ ǹɌ ȠƜȮ ƜƠǥǰƛʌƇƸ Ǹ ƸƟʌƤǂ ǰʌƦǂʊ ǱɌ ƽƛʌƜǼƸʉ 
Ʒ ƻƷ ƷǿƭǿǴʋƼǹǆɍʉ  ƸƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻkeys ɚƟʌƼʋƸ ƸƦǴ .keys Ʒ ƤɍƮƟƏ ƻƷʋƼǹǆɍʉ 

ǰ ǻƟ ǀȣǁ .Ƥǁƛ ƷǿƭǿǴʌƤǂ ƥƼƥ ƇǺƸǅ ƸǰǿƦǴ ǺƽƜƥʌƠʊ ǼƸƟʌƸ ƜǽǸ ƻƷ ǾʋƤ Ȣ ƜƟʌƜǵʋǄ  ƻƷ
ǰʌƇƤǂ ǱɌ ƤǥƭʌƸ- ȠƜȮ ƛƻ ƻƛƸǩǴǹɌʌƸ: 

counts = { 'chuck ' : 1 , 'annie' : 42, 'jan': 100}  

lst = list(counts.keys())  

print(lst)  

lst.sort()  

for key in lst:  

    print(key, counts[key])  

ƭǾƼƵʊ Ơǅʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

['jan', 'chuck', 'annie']  

annie 42  

chuck 1 

jan 100  

ƛƸƦƟƛ  ƸƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟkeys ǰ ƜǴʌƦǂʊ  ƽƛ ƞƥƼǴƜǸǱɌʌƜǼƸ ƦƵƜǁ ƛƻʌǳƼǑ ƽƛ ǀȣǁ .ʋǧ 
ʋɋ  ǻǩǱƱfor ǰ ƜǴʌƤǂ ǱɌ ƞƥƼǴʌƸ-ƷƼɌ ȠƜȮ ƛƻ ƻƛƸǩǴʋǳ. 



 ƷʋƼǹǆɍʉƜǼ  ȉȈȈ 

 

 

ƻƷ  ǷƦǴ ƽƛ ƜǴ ˤƜƟ ǮƜƪǴromeo.txt ƷƼɌ ǺƷƜǥƦǁƛʋǳƜƭ Ɯƥ .ʊʋ ƜǤ ƷǿƟ ǄǸƜɍǴƛ ǻɌʋǯ  ƛƻ
ƷƼɌ ǺƷƜǁʋǳ ǻǸƜǆǸ ǳƙ˥Ǚ ǻǵǼ Ǿƻƛƺəʉ ƷǿǵǸ ǢƺƱ ƛƻʋǳǱǉƛ ǷƦǴ .ʊ ƽ ƻƛƸǩǴ ǯǴƜǅʋƷƜʉ ƽƛ 

ƛʋǷ Ǵ ǳƙ˥ǙʊƸǅ: 

But, soft! what light through yonder window breaks?  

It is the east, and Juliet is the sun.  

Arise, fair sun, and kill the envious moon,  

Who is already sick and pale with grief,  

ƽƛ ƜƮǸƏʊʋ ƜȢ ǻɌʋǶǿƦ  ǘƟƜƥ ƽƛsplit ǻǱǉƜǤ ǮƜƠǸƷ ǻƟƜǼʉ ǰƜƵʊ Ʀǆə ƿƜǁƛ ƼƟ ǀȣǁ Ǿ ǻ
ƜǼƜǎǤʉ ǰƜƵʊ ƟʌǷ ǻǵǱɌǶƏ ƜǼȢ ƛƻ ƜǼʌƛƸ ǴʊƇƸǹɌ ǻǵǱɌ ǀȢʉ soft !  Ǿsoft  ǯƵƸǴ ǾƷ

Ʒ ƻƷ ƛƾƮǴʋƼǹǆɍʉ .ƷƛƷ ƸǹǼƛǿƵ ǇƜǊƦƵƛ ƷǿƵ ǻƟ 

ǹȯǵǼʌǷ ǶƏ ƽƛƜƭʊʋ ǻǵǱɌ ƇƸǹƦǂǼ ɗƻƾƟ ǢǾƼƱ ƇǻǱǵƭ ƼǼ źǮǾƛ ǢǾƼƱ  ǻɌƜǼʉ ʋǶƜǂɍ 
 Ɯǽǹƥ ǻɌʋɍʊ ǶƏ ǢǾƼƱ ƽƛəƻƾƟ ƻƷ ƜǼʊ ɍȮǿɌ Ǿʊ ƜǥƦǴǻǵǱɌ ǾƷ ǶƛǿǹǙ ǻƟ Ƥǁƛ ƣǾʉ  ƛƾƮǴ
Ǵ ǻƦƵƜǹǅʊƸǸǿǅǻǵǱɌ ˥ƪǴ .ʉ Who  Ǿwho Ʒ ƻƷ ǯƵƸǴ ǾƷʋƼǹɍǆʉ .ƤǅƛƷ ƸǹǼƛǿƵ ƜǴ 

ƜǴ ǴʊǸƛǿƥʌǳ ƜǼƸƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ ǯɍǆǴ ǾƷ ƼǼʉ  ǻƦǅƻlow  Ǿpunctuation  Ǿ
translate ǹɌ ǯƱʌǳ . 

line.translate(str.maketrans(fromstr, tostr, deletestr))  

Ʒƻ ǞƦǴ ƸǹȮ ƜǴ ˤƜƟ ǮƜƪǴʌƼ ƻƛƷʋǳǞƦǴ ǻǁ ǻƟ .ʌƼ ǸǾƻƷ ƻƷʊƼƥʋǷ Ǵ ƾƦǸƛƼȢʊƽƛƷƼȢʋƌǳ ƛʋǷ  ǐƵ
ǶƏ ƜƟ ƸɌǴ ƻƜɌ ǻȮ ƜǼʊƍƸǹɌ  ƼƦɌƛƻƜɌfromstr  ƼƦɌƛƻƜɌ ƜƟ ƛƻtostr ǚǨǿǴ ǶƜǵǼ ƻƷ ǻɌʌƤ 

Ǵ ƜƮƟƜƭ ƇƤǂǼʊƸǹɌ ƜǼƼƦɌƛƻƜɌ ǲƜǵƥ Ǿʊʋ  ƻƷ ǻɌdeletestr Ǵ ǢƺƱ ƛƻ ƤǂǼʊƸǹɌ .
 ƸƦǴ ƻƷ ǷǵǍ ƻƷtranslate ǻǵǼ.ƸǹƦǂʌǸ ʉƻƜƠƭƛ ƜǼƼƦǴƛƻƜȢ Ƿʋƛ ʉ 

ƜǴ table ƷƼɍǸ ǈƶǆǴ ƛƻʋǳ ǰǾʊ  ƼƦǴƛƻƜȢ ƽƛ ǺƷƜǥƦǁƛ ƜƟdeletechars  ǳƙ˥Ǚ ǲƜǵƥ
ǻǸƜǆǸƻƛƺəʉ ƷƼɌ ǢƺƱ ƛƻʋǳƦƱ .ʊ ƜȢ ƽƛʋǶǿƦ ƦǁƛǿƵʌǳ ǰ ǻɌʌƦǂʊ  ǶƛǿǹǙ ǻƟ ǻɌ ǳƙ˥Ǚ ƽƛ

punctuation ǴʊƸǁƜǹǅ :ƸǼƷ ǻƙƛƻƛ ƜǴ ǻƟ ƛƻ 



ȉȈȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> import string  

>>> st ring.punctuation  

'!"#$%&\ '()*+, - ./:;<=>?@[ \ \ ]^_`{|}~'  

ƜǼƼƦǴƛƻƜȢʉ  ǐǁǿƥ ǻɌtranslate ƜȢ ƻƷʋǶǿƦ ȉ Ǵ ǺƷƜǥƦǁƛʊƇƸǸƸǅ .ƸǸƷǿƟ ƣǾƜǥƦǴ 

ˤƜƱ ǞƥʌʌƣƛƼ ƽʋƼ ƷƛƷ ǻǴƜǸƼƟ ǻƟ ƛƻʋǳ: 

import string  

 
fname = input('Enter the file name: ')  

try:  

    fhand = open(fname)  

except:  

    print('File cannot be opened:', fname)  

    exit()  

 
counts = dict()  

for line in fhand:  

    line = line.rstrip()  

    line = line.translate(line.maketrans('', '', 

string.punctuation))  

    line = line.lower()  

    words = line.split()  

    for word in words:  

        if word not in counts:  

            counts[word] = 1  

        else:  

            counts[word] += 1  

 
print(counts)  

 
# Code: http://www.py4e.com/code3/count2.py  



 ƷʋƼǹǆɍʉƜǼ  ȉȈȊ 

 

ǆƶƟʊ  ƽƛʋəƷƜʌƼʉ îƜȢ ƼǹǼʋǶǿƦí ʋƜ îƜȢ ǃǾƻ ǻƟ ǶƷƼɌ ƼɍǤʋǸǿƦʊí ƛ ɊƻƷʋǷ  ǗǿǍǿǴ
ƜȢ ǻɌ ƤǁƛʋǶǿƦ ǝƛ ƻƷƛƻƛƷ ƷƻƛǿǴ ƞǱʉ ǱƟƜǨʌƤƜǼʉ ƻƜɌǿƥʉ ƛƼƟ ǺƸǅʉ ǰƜǸƏ ǲƜƮǸƛʌ źƾ  ǺƷƛƷ

ǮƜƪǴ Ɯǵǅ ƻǾƼǴ ǻƟ .ƤǁƛƜǼʉ ǤƜɌʊ ǼƛǿƵ ƛƻ ƜǼƸɌ ƽƛʌƸ ƷʋƸ ǤƜɌ ƷƜǹǁƛ Ǿʊ ƛƼƟʉ  ǷƦǂǸƛƷ
ƜǼƸɌʊʋ Ʒ ǻɌʋǶƛƼɚ ǻƦǅǿǸǴ Ɯǵǅ Ǿ ƸǸƛʊǸƛǿƥʌƸ ǶƏ ƽƛƼƠƟ ǺƼǽƟ ƜǼʋƸ ǼƛǿƵʌƸ .ƸǸƛǿƵ 

ƭǾƼƵʊ ƽʋƼ ʋɋ ƭǾƼƵ ƽƛ ǶƸǅ ǻǉ˥Ƶ ǻǸǿǵǸʊ ƼƟǻǴƜǸʉ :ƤǁƜǴ 

Enter the file name: romeo - full.txt  

{'swearst': 1, 'all': 6, 'afeard': 1, 'leave': 2, 'these': 

2,  

'kinsmen': 2, 'what': 11, 'thinkst': 1, 'love': 24, 'cloak': 

1,  

a': 24, 'orchard': 2, 'light': 5, 'lovers': 2, 'romeo': 40,  

'maiden': 1, 'whiteup turned': 1, 'juliet': 32, 'gentleman': 

1,  

'it': 22, 'leans': 1, 'canst': 1, 'having': 1, ...}  

ƜƟ ƭǾƼƵ ǻƟ ǺƜɚǸʊ ǴʊƟʌǹʌǳ ǯɍǆǴ ƷƻƛǿǴ Ƥǁƛ ƽǿǹǼ ǻɌ ƽǿǹǼ ǻɌƟ ƻƷ ƻƛƷʌǷ  ƷƻƛƷ ƷǿƭǾ ǶƏ
Ǵ ǾʊǸƛǿƥʌǳ ƜȢ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋǶǿƦ ǶƏ ǮƜƠǸƷ ǻƟǹɌ ǶƜǅƷǿƟƜǸ Ǿ ǻƦǆə ƜǼʌǳƛƼƟ .ʉ ƛʋǷ Ɍ ƼƦǽƟ ƻƜ

ǯȢƜƥ ǇǿǊƵ ƻƷ ǻɌ Ƥǁƛ/ƜǼtuple ʋƷƜ ɚƟʌƼʋǳǸƜǴƽ .ʊǻɌ ǶƏ ƛƻ ƜǼʋƷƜ ƦǤƼəʌǳ  ǛƛƼǁ ǻƟ ƽƜƟ
ƛʋǷ ƟǻǴƜǸƼ ǴʊƏʌʋǳ. 

 

ǵǼʌƻǿǒǹ ǺƷƛƷ ƜƟ ǻɌƜǼʉ Ǵ ƻƜɌ ƼƦəƻƾƟʊǹɌʌƇƸ ǮƜɍǅƛƛƷƽʊʋ  Ǿ ǶƷƼɌ ȠƜȮ ƽƛ ǺƷƜǥƦǁƛ ƜƟ
ǁƻƼƟʊ ƦǁƷʊƇ ƤƶǁǴ ƼƥʊƷǿǅƛ ƻƷ .ʋƜƮǹ ƛƼƟʉ Ȣ ƸǹȮ ƜǵǅʌǽǹǆƷƜ ƛƼƟʉ ǮƜɍǅƛƛƷƽʊʋ 
ǺƷƛƷƜǼʉ ƻƛƷ ɗƻƾƟʋǳ: 

 

Ƽəƛ ǺƷƛƷ ǻǙǿǵƮǴ ƇƷƻƛƷ ƷǿƭǾ ǄǸƜɍǴƛǹɌ ƼƦɍȮǿɌ ƛƻ ƜǼʌƸ Ƽəƛ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .
 ǻǴƜǸƼƟʋɋ ƜǤʋǯ ǹƦǴʊ Ǵ ƛƻʊƇƸǸƛǿƵ  ǮǾƛ ǐƵ ǺƷ ƜƟʋƜ ǮƜƪǴƜǼʉ ƼƦɍȮǿɌʉ  ǻɌ
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Ǵ ǶƜƦǵǆȮ ǻƟʊƏʋƸ ǹɌ ǗǾƼǅʌƸǴ .ʊǸƛǿƥʌƸ ƜǤ ƷǿƵ ǻɌʋǯ Ǿ ƛƻʋƼƛʋǄ ǹɌʌƌƸ ʋƜ  Ǻƛƻ
ƛ ƼƦǽƟʋǷ ƥƻǿǉ ǻƟ ƛƻ ǻǴƜǸƼƟ ǻɌ Ƥǁƛʊ ǞƥʌʌƼ ǼƷʌƸ  Ɯǽǹƥ ǻɌn .ƸǸƛǿƶƟ ƛƻ ǮǾƛ ǐƵ 

Ƽəƛ Ǵ ǻƭƛǿǴ ǯɍǆǴ ƜƟ ǻǴƜǸƼƟʊƇƷǿǅ ǴʊǸƛǿƥʌƸ n ƼƦɍȮǿɌ ǻƟ ƛƻʋǷ ƻƛƸǩǴʉ 
Ǵ ǶƜǆǸ ƛƻ ƜǒƵ ǻɌʊƸǼƷ ǹɍǆƟʌƸǺƽƛƸǸƛ ƻǾƼǴ ǻƟ ǀȣǁ .ʉ ƛƾǤƛ ƛƻ ǶƏʋǄ ǼƸƟʌƸ 
 ƛƻ ƜǒƵ ǺƼƵˤƜƟ ƜƥʋǻƦǤƜ ǆǴ ǾǹɌ ǯƱ ƛƻ ǯɍʌƸ. 

 

ǻƟ Ɯƭʉ ǚǁ ƇǺƷƛƷ ǯɌ ǶƷƼɌ ȠƜȮʊ ǹɌʌƸ ǻǉ˥Ƶ ƜƟƛʉ  ǲƼǸ ǻƮǹȢ Ǿ ƤǁƷ ǺƷƛƷ ƽƛ
ǹɌʌƸǮƜƪǴ ǶƛǿǹǙ ǻƟ .: Ə ƷƛƸǚƥʋǳƦƜǼʉ  ƻƷ ƷǿƭǿǴʋɋ ƷʋƼǹǆɍʉ ʋƜ  ǯɌ ƷƛƸǚƥ

ƜǼƷƸǙʉ ʋɋ ǰʌƤǂ. 

ʋɋ ǰƷʌǯ ǺƸǵǙʉ îƜǼƜǒƵʉ Ʊ ƻƷʌǷ ƛƼƭƛ íƛʋǷ  ǻɌ Ƥǁƛʋɋ  ƇƻƛƸǩǴîǿǸ ͝ Ǘ í
ƦǁƻƷʊ ƛƼƟ .ƷƻƛƸǸʉ ǮƜɍǅƛƛƷƽʊʋ ƛʋǷ  ǗǿǸ ǶƷƼɌ ȠƜȮ ƇƜǼƜǒƵ ǮƸǴʋɋ  ƻƛƸǩǴ
ǤƜɌʊ  .Ƥǁƛ:ǮƜƪǴ ǶƛǿǹǙ ǻƟ ƛƼƟ ǃ˥ƥʉ ǂǩƥʌǳ ʋɋ Ʋǉ ƷƸǙʌư  ƼƟʋɋ  ǻƦǅƻ

ƽ ǮƜƪǴ ƻƷʋƌƼ ǲǿǂǩǴǱǙʌǻ Ɯƭ ǻƟʉ ƛʋǻɍǹ Ʋǉ ƷƸǙʌư ǵǼ Ǿ Ƥǁƛ ǻƦǅƻ ƇƸǅƜƟʌǷ 
ƜǂǴƇǻǰ ƛ ǯɍǆǴʋƷƜƮ ǴʊƸǹɌ: 

>>> Divisor = input('Enter divisor: ')  

Enter divisor: 3  

>>> 15 / Divisor  

Traceback (most recent call last):  

  File "<stdin>", line 1, in <module>  

TypeError: unsupported operand type(s) for /: 'int' and 

'str'  

>>> type(Divisor)  

<class 'str'>  

>>> 



 ƷʋƼǹǆɍʉƜǼ  ȉȈȌ 

 

 

ǼƜəʊ ǴʊǸƛǿƥʌƸ ƸɌʉ ǿǹƟʋǂʌƸ ǁƻƼƟ ƻƜɌƷǿƵ ƣƻǿǉ ǻƟ ƛƻ ƜǼƜǒƵ ǻɌʊ ƛƼƟ .ƸǹɌʉ 
Ǵ ƻƛƸǩǴ Ɯǵǅ ǻəƛ ǻǸǿǵǸʌɚǸƜʌǷ Ǵ ǻƠǁƜƲǴ ƛƻ ƜǼƷƸǙʊǹɌʌƇƸ ǴʊǸƛǿƥʌƸ ǁƻƼƟʊ 

ǹɌʌƸ ƼƦəƻƾƟ ƽƛ ƼƦəƻƾƟ ǺƸǅ ǻƠǁƜƲǴ ƻƛƸǩǴ ǻɌʋǷ ǰ ƻƷ ƷǿƭǿǴ źƤǹǵǰƛʌƤǂ  Ǿ
ƼƦɍȮǿɌ ƽƛ ƼƦɍȮǿɌʋǷǶƜǅ ƛ .ƸǅƜƠǸʋǷ  ƻƜɌîǁƻƼƟ͔ʊ Ǵ˥ǁƤí ƛǿƵǴ ǺƸǸʊƷǿǅ  Ǿ

ƜƦǸʋƮʊ ǁƻƼƟ ƛƻ ƸǹƦǂǼ ƣƼȢ ˥ǴƜɌ ǻɌʊ Ǵ ǣǆɌ ǾʊƸǹɌ. 

ǻǸǿǵǸʉ ƷʋƇƼɚ ǁƻƼƟʊ ƦǸʌǻƮ ǻƠǁƜƲǴ ǾƷʉ ƛƼƟ ǣǱƦƶǴʉ ǵǑƛʌǶƜǹ  ƽƛʋǶƜǂɍ 
ƴǁƜȢ ǶƷǿƟƛ .Ƥǁƛ ƜǼʋǷ  ƻƜɌîǁƻƼƟʊ ͝ǲƜƮǂǸƛ íǴƜǸ ƴǁƜȢʌǺƸ ǴʊƷǿǅ. 

 

ƜƟ ƭǾƼƵ ǻƟ ǶƷƛƷ ǯɍǅ͔ʊ ǮƜɍǅƛƛƷƽʊʋƇ ǺƸǼƜǆǴʉ ʋɋ ƤƱƛƻ ƛƻ ƜǒƵǹɌ ƼƥʌƸ. 

ǻƟ ǅƜƟ ǻƦǅƛƷ ƼǑƜƵʌƇƸ ǸƜǴƽʊǻɌ ƛƼƟʉ Ǵ ǇƜǊƦƵƛ ǻǴƜǸƼƟ ƝǿȮƻƜȮ ƤƵƜǁʊǼƷʌƸ 
ǴʊƸǸƛǿƥ ǸƜǴƽ ǶƸǅ ǳɌ ƨǙƜƟʊǻɌ ƛƼƟ Ƥǁƛ ƻƛƼǨʉ ǮƜɍǅƛƛƷƽʊʋ ƻƛƺɚƟʋƸ  ǀȢ ƇƷǿǅ

ǁƛƸǸǿǤʌǶǿ ǿǨ ƛƻʉ ƸǹƠƟʋƸ. 

 

Dictionary 
ȱȌȤȯĊ ȲDNǔ  ODǕƟ ȅȈĊ ȪƠǖȃ LǯȤȬ ȱǱǕȅ c? ǯǱ ȓǲǵȅȬ"ǯȲ 

Hashtable 
NȴƤȩDǕȭǶǔ DȅǱ ȱƠĊ ŹǖdLǯOǯȈĊ LǕȅȰȌơĊǯȲĊ ǯŹǕcȴǶ "ǴȈD dȃȋ dLǯȡǶȈD 

Hash Function 
țǱǯǵǔ  ȓȈȴǵ ȱƠǕƟ DȅǱ ȊȲ aeȃǻĊ ȱǲȈǯǿȬĊ  cǯơȬǕƟ ȪƠǖȃ  dLǯȡǶȈD
ȬǔLȴȋ" 
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Histogram 
ȱǶȈLDĊ dȃȯNǯȭȋ OD"ǯȲ 

Implementation 
ȲDNǔ DȅǱĊ  bǯǼȯDǕƟ "ȱǲȈǯǿȬ 

Item 
bǯȯ LǕȅƤĊ DȅǱĊ ȪƠ Ǵȡǻǖȃ-"NDȃȤȬ 

Key 
ǕƟ  NL ȱƠ ǴơǼǱ?ǕƟ LǕȅȰȌơĊ ȪƠ mǴȡǻ maeD ȊȂǱ cDȴȰȚ ȱǱǖȃ- ȅȲǯȗ NDȃȤȬ
ȬǔLȴȋ" 

Key-Value Pair 
ǯȭȯǕȌǔ ȱȌȤȯ ODĊ  mdDN ǕƟ ȪƠǖȃ  ȱǱǕƟ "NDȃȤȬ 

Lookup 
ȪȭȚǖǵǯǔ L NLǕȅȰȌơĊ  ȱƠǕƟ ȪƠǖȃ Șȯ NDȃȤȬ e ȱǶȠȅƣ DNǖȅ Șȯ ȱǱǖȅ Ź DN c?ǖDȃ 
ȬǔȃȰƠ" 

Nested Loops 
ȯǯȬOǔȱƠ ǕƟ Ǖǯ  NL ȱȤȪǾ ȃȰƔ᷊ȨȁDL ᷉ǕƟ ȱȤȪǾĊ LǕȅƤ D ȱǱ +LNDL NDȅȣǕȮ  Vȴȯ
ȱȤȪǾȱȤȪǾ +ǯȲǯȲĊ Ȭ ȴǵ NL ȴǵǔȴƣǖǕȫ NL " ȅȲǕƟ ȱȤȪǾ NeLĊ Ǳǖȯeȅǔ+ ȱȤȪǾĊ 
ȯeNLǔ ȱȈeȅŹ ȨƠDĊ ǯǱ ȱƠǕȃ  DN Lȴȋ INǯȁ ȱȤȪǾ OD ǯǵ ȃȲL bǯǼȯDǕƟ  ȱǲǵȅȬ

Ȭ bǯǼȯDǔȃȲL" 

Value 
ǕƟ  NL ȱƠ ǴơǼǱ?ǕƟ LǕȅȰơȌĊ ȪƠ mǴȡǻ mbeL ȊȂǱ cDȴȰȚ ȱǱǖȃ- ȅȲǯȗ NDȃȤȬ
ȬǔLȴȋD "ǕȮ e Vȴȯ +LNȴȬǕdƝDĊ  OD᷊NDȃȤȬ ᷉Ź ȱƠ ǴȈDǖȅǶȌ  Rȴȏȁ NL c?

Ȭ ǴǲǿȎǔLȅƠǕȫ" 
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From

 

 

From stephen.marquard@uct.ac.za Sat Jan  5 09:14:16 2008  

 

python dow.py 

Enter a file name: mbox - short.txt  

{'Fri': 20, 'Thu': 6, 'Sat': 1}  

 

Enter file name: mbox - short.txt  

{'gopal.ramasammycook@gmail.com': 1, 

'louis@media.berkeley.edu': 3 ,  

'cwen@iupui.edu': 5, 'antranig@caret.cam.ac.uk': 1,  

'rjlowe@iupui.edu': 2, 'gsilver@umich.edu': 3,  

'david.horwitz@uct.ac.za': 4, 'wagnermr@iupui.edu': 1,  

'zqian@umich.edu': 4, 'stephen.marquard@uct.ac.za': 2,  

'ray@media.berkeley.edu': 1}  
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Enter a file name: mbox - short.txt  

cwen@iupui.edu 5  

Enter a file name: mbox.txt  

zqian@umich.edu 195 

 

python schoolco unt.py  

Enter a file name: mbox - short.txt  

{'media.berkeley.edu': 4, 'uct.ac.za': 6, 'umich.edu': 7,  

'gmail.com': 1, 'caret.cam.ac.uk': 1, 'iupui.edu': 8}  

 



 

ȨŹǯǵȲǯ 

 

ƇǯȢƜƥ ǻƟǰ ƸǹǸƜǴʌƇƤǂ ʋɋ ǰƛǿƥʊ ƷƜǩǴ ƽƛʋƼ ƷƜǩǴ .ƤǁƛʋƼʉ  ƻƷ ǻɌʋɋ ƥǺƸǅ ƤƠƩ ǯȢƜ ƇƸǸƛ
ǙǿǸ ƼǼ ƽƛʊ ǴʊƸǹǸƛǿƥ Ɯƭ Ǿ ƸǅƜƟʋǶƜǆǼƜɚ Ʋǉ ƷƛƸǙƛ ǐǁǿƥʌư Ǵ ǈƶǆǴʊƷǿǅ ƣǾƜǥƥ .
ǶƏ ǳǽǴǰ ƜƟ ƜǼʌƇƤǂ ǞƥʌʌƺȢƜǸƼʋƼ .Ƥǁƛ ǶƜǆǸƷǿƟ 

ʋɋ ǰ ƇǯȢƜƥʌƦǂʊ ƷƜǩǴ ƽƛʋƼ ǺƸǅ ƛƸƭ ǳǼ ƽƛ ƜǴƜɌ ƜƟ ǻɌ Ƥǁƛ:ƸǸƛ 

>>> t = 'a', 'b', 'c', 'd', 'e'  

ƜƟ ƛ ƷǿƭǾʋǻɍǹ ƛ ǶƷƛƷ ƻƛƼǨʋǷ ǰʌƤǂ ƻǾƼǍ ƾƦǸƛƼȢ ƻƷʉ ǸʌƇƤǂ ǰǾʊ ƛʋǷ ƶǆƥ ǻƟ ƻƜɌʌǈ 
Ƽǁʋ͝ǘ Ǵ ɋǵɌ ǯȢƜƥʊƇƸǹɌ ǼƷ ƻƛƼǨ ƾƦǸƛƼȢ ǯƵƛƷ ƻƷ ƛƻ ǶƏ ǻɌ Ƥǁƛ ƼƦǽƟ ǀȢʌƸ: 

>>> t = ('a', 'b', 'c', 'd', 'e')  

ƛƼƟʉ  ƤƵƜǁʋɋ  ƜƟ ǯȢƜƥʋɋ ƜƟ ƇƤǹǵǰƛʋƦǂʊ ƜǴƜɌ ǻɌʉ ǹɌ ǻǤƜǍƛ ƛƻ ƼƵƏʌƸ: 

>>> t1 = ('a',)  

>>> type(t1)  

<type 'tup le'>  
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ƜǴƛ Ǻƻƛƾə ƻƷ Ƽəƛʉ ƻƛƺɚǸ ƜǴƜɌ ˤƜƟʋǳ Ǵ ǻȮʊƍƷǿǅ ƜȢ ƇƜǴƜɌ ǶǾƸƟʋǶǿƦ Ǵ ƼɍǤʊƸǹɌ ') ǻɌa ('
ʋɋ  ƜƟ ƣƻƜƠǙʋɋ ƜǽǸ ƻƷ ǻɌ Ƥǁƛ ƾƦǸƛƼȢ ƻƷ ǻƦǅƻʋƤ ƛƼƟʉ ƜȢʋǶǿƦ ƜǹǚǴ ǻƟʉ ʋɋ  ǻƦǅƻ

.ƷǿƟ ƸǼƛǿƵ 

>>> t2 = ('a')  

>>> type(t2)  

<type 'str'>  

Ǻƛƻ ƷʋƼɚ ƛƼƟʉ ƽƛ ǺƷƜǥƦǁƛ ƇǯȢƜƥ ƤƵƜǁ ƻƜɌǿƥ ǘƟƜƥʉ ǺƸǅʉ tuple ƛ ƽƛ Ƽəƛ .ƤǁƛʋǷ 
Ǽ ǶǾƸƟ ǘƟƜƥʌȭ əƻƏʌƦǹǴǿʊ ǹɌ ǺƷƜǥƦǁƛʌƇƸ ƜǽǸ ƻƷʋƤ ʋɋ ǰƜƵ ǯȢƜƥʊ ǼƛǿƵʌƸ :ƤǅƛƷ 

>>> t = tuple()  

>>> print(t)  

()  

Ƽəƛ əƻƏʌƇƤǹǴǿ ʋɋ ǰƛǿƥʊ ǰ ƇǻƦǅƻ ƸǹǸƜǴ)ʌƤǂ ʋƜ ƦǸ ƇƸǅƜƟ (ǯȢƜƥʌǻƮʉ ǸƛǿƵƛƼǤʊ tuple 
ʋɋ Ƥǹǵǰƛ ƜƟ ǯȢƜƥƜǼʊʋ ǿƥ ǶƏ ƽƛǰƛʊ :ƷǿƟ ƸǼƛǿƵ 

>>> t = tuple('lupins')  

>>> print(t)  

('l', 'u', 'p', 'i', 'n', 's')  

ǻƟ ƛʋǷ  ǻɌ ƼǑƜƵtuple ʋɋ ǹǚǴ ƜƟ ͝ǲƜǸʊ ƛƼƟʉ ƜȢʋǶǿƦ ƜƟ ƇƤǁƛʋƦǂʊ  ǻƟ ǶƏ ǶƷƛƷ ƻƛƼǨ ƽƛ
ǞƦǴ ǲƜǸ ǶƛǿǹǙʌƼ ƻƛƷƷǿƵʉ ǹɌʌƸ. 

ƞǱǝƛ  ƜǼƼɚǱǵǙ ʉǾƻǯȢƜƥǴ ƻƜɌ ǳǼ ƜǼʊƸǹǹɌ ƇƝ˥Ǩ ƼɚǱǵǙ .ʋɋ  ƤǹǵǰƛƜǵǸ ƛƻʋǶƜ 
ǴʊƸǹɌ: 

>>> t = ('a', 'b', 'c', 'd', 'e')  

>>> print(t[0])  

'a'  

Ǿ ȬƜǨ ƼɚǱǵǙǺƽƜƟ ƇǶƷƽƛʉ Ƥǹǵǰƛ ƽƛǴ ƝƜƶƦǸƛ ƛƻ ƜǼʊƸǹɌ: 



 ǯȢƜƥƜǼ  ȉȉȈ 

 

>>> print(t[1:3])  

('b', 'c')  

ƜǴƛ ǚǁ Ɯǵǅ Ƽəƛʊ Ǟƥ ƻƷʌʌƼ ʋɍʊ Ƥǹǵǰƛ ƽƛǹɌ ƜǼʌƇƸ  ƜƟʋɋ ȢʌǲƜǞ ǼƛǿƵ ǾƼƟǾƻ ƜǒƵʌƸ :Ƹǅ 

>>> t[0] = 'A'  

TypeError: object doesn't support item assignment  

Ɯǵǅ ǵǸʊǸƛǿƥʌƸ ƤǹǵǰƛƜǼʉ ʋɋ Ǟƥ ƛƻ ǯȢƜƥʌʌƼ ǼƷʌƇƸ ǰǾʊ ǴʊǸƛǿƥʌƸ  ƜƟ ƛƻ ǯȢƜƥ ǶƏʋɍʊ 
ƷʋƼɚ ǹɌ ǋǿǙʌƸ: 

>>> t = ('A',) + t[1:]  

>>> print(t)  

('A', 'b', 'c', 'd', 'e')  

 

ƼɚǱǵǙ ƜǩǴʋǻǂ ƛƼƟ ǻɌ ǻǸǿɚǸƜǵǼʉ ǩƟʌǻ ǰƛǿƥʊƜǼ ƛƼƟ ƇƷƻƛƷ ƷƼƟƻƜɌʉ Ǵ ǳǼ ǯȢƜƥʊƸǸƛǿƥ  ƷƻǿǴ
ɚƟ ƻƛƼǨ ǺƷƜǥƦǁƛʌƷƼƜȢ .ʋƇǶǿƦ ƜǩǴʋǻǂ ǰǾƛ ƜƟ ƛƻʌǷ ǰƛǿƥ ƼǼ ƽƛ Ƥǹǵǰƛʊ Ǵ ǗǾƼǅʊƸǹɌ Ƽəƛ .

ǶƏǾƜǂǴ ƜǼʉ ƸǚƟ Ƥǹǵǰƛ ǛƛƼǁ ǻƟ ƸǸƷǿƟʉ ǴʊƷǾƻ ƛ ǾʋǷ ǸƜǴƽ Ɯƥ ƻƜɌʊǻɌ ƤǹǵǰƛƜǼʉ 
ƥǾƜǥƦǴʊ Ȣ ƛƻʌƛƸ ǰǾ .ƤǅƛƷ ƸǼƛǿƵ ǻǴƛƷƛ ƇƸǹɌʊ ǌƲǴ ǻƟ ǁƻʌǶƸ  ǻƟʋɋ  ƇƣǾƜǥƥ
ƤǹǵǰƛƜǼʉ Ʒ ƇƸǹǅƜƟ ɗƻƾƟ ǻɌ ǳǼ ƻƸǩȮƼǼ ƇǶƏ ƽƛ ƸǚƟʋƼɚ :Ƹǅ ƸǹǼƛǿƶǸ ǻƦǤƼə ƼǖǸ ƻƷ 

>>> (0, 1, 2) < (0, 3, 4)  
True 

>>> (0, 1, 2000000) < (0, 3, 4)  
True 

ǘƟƜƥ sort Ǹʌƾ ǵǼ ǻƟʌǷ Ǵ ƻƜɌ ǃǾƻʊƸǹɌ ǰǾƛ ƜƟ ƜǁƜǁƛ ǾʌǷ ƥƼƥ Ƥǹǵǰƛʌƞ Ǵ ǲƜƮǸƛ ƛƻʊƸǼƷ 
ǰǾʊ ǸƜǴƽʊǻɌ ƼƟƛƼƟ ƻƛƸǩǴ ƜƟʉ ƥƼƥ ƇƸǅ ǻƭƛǿǴʌƞ ǰƛ Ǿ ǲǾƷ Ƥǹǵǰƛ ƜƟ ƛƻʊ  ƸǼƛǿƵ ǲƜƮǸƛ ƼƵƏ
.ƷƛƷ 



ȉȉȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƛʋǷ ǱƟƜǨʌƤ ƻƜǙʋƤ ƻǿɚǰƛ ƽƛ ǺƸǅ ǻƦǤƼəʋǳƦ DSU  .ƤǁƛDSU  ǣǥƶǴDecorate 

Sort Undecorate .Ƥǁƛ 

Decorate 
ǕƟ ȩDȴǵǔ ȩ OD dȃȋ ȱǶȁǯȈ ȱƠǖǶȉǔ ȨŹǯǵ OD "ǴȈǯȲǕƟ Ǖǯ ȪƠ ȃȰƔǖȃ DȅǱĊ  ǰǵȅȬ

 ȅȲ ȅǱ +cȃȋǴȰȭȩD OD bDȃƠǯȲĊ DǕȮ ȩDȴǵǔ +ȃȰǶȉȲ bȃȤȬ 

Sort 
ȩǖǶȉǔ ȨŹǯǵ ODȯeNL șǱǯǵ ȱƠ ǯȲǔ sort  ĊeNc?dȃȋ ǰǵȅȬ e dȃȋ aǯȭȚD ǯȲ +ȃȯD
e 

Undecorate 
IDȅȂǶȈD ǴȰȭȩDǯȲĊ dȃȋ ǰǵȅȬĊ DǕȮ ȩDȴǵǔ" 

ǵɌʊ əʌƬǺƸǹǹɌ ƻƛƺɚƟ .ƤǁƛʋƸ ǰƜƪǴʊ ǹɌ ǋƼǤ ƌǳǸƾƟʌƸ ǰ Ɯǵǅ ǻɌʌƦǂʊ ƻƛƷ ƣƜǵǱɌ ƽƛʋƸ  Ǿ
ǴʊǼƛǿƵʌƸ ɋȮǿɌ ǻƟ ƼƦəƻƾƟ ƽƛ ƛƻ ǶƏ ǻɌǹɌ ƞƥƼǴ ƼƥʌƸ: 

txt = 'but soft what light in yonder window breaks'  

words = txt.split()  

t = list()  

for word in words:  

    t.append((len(word), word))  

 
t.sort(reverse=True)  

 
res = list()  

for length, word in t:  

    res.append(word)  

 
print(res)  

 
# Code: http://www.py4e.com/code3/soft.py  



 ǯȢƜƥƜǼ  ȉȉȊ 

 

ǻǩǱƱʉ  ƇǮǾƛʋɋ ǰʌƤǂ ǯȢƜƥ ƽƛǴ ƜǼʊƷƽƜǁ ǻǵǱɌ ǮǿǑ ƇǮǾƛ Ǝƾƭ .ƷƻƛƷ Ǝƾƭ ǾƷ ǯȢƜƥ ƼǼ .
ǰǾ .Ƥǁƛʊ ǻǵǱɌ ƍǻǵǱɌ ǲƛƸɌƛʉ ƥƻƜƠǙ ǻƟ .Ƥǁƛ ǯȢƜƥ ǲǾƷ Ǝƾƭ ǻɌʊ ͔ǯȢƜƥ ɍǆƥ ƜǴʌǯ ǺƸǅ 
Ƥǁƛ ƽƛ: Ȉ Ǿ ǻǵǱɌ ǮǿǑ (ȉźƷǿƵ ( ƛ .ǻǵǱɌʋǷ Ɵ ǄƶD  ƽƛDSU  Ɯǵǅ .Ƥǁƛʋɋ ǱɌʌƸ  ƻƷ
ƛƸƦƟƛʉ ƻƛƷ ǯȢƜƥʋƸ ǰ ǶƷƼɌ ƞƥƼǴ ǶƜƦǤƸǼ ǾʌƤǂ ƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋǷ ǱɌʌźƸ .Ƥǁƛ ǲƸǩǴ 

ƸƦǴ sort ƜǩǴ ƻƷʋǻǂ ƛʋǷ ǯȢƜƥǰǾƛ ƛƸƦƟƛ ƇƜǼʌǷ  ƛƻ ƸǅƜƟ ǻǵǱɌ ǮǿǑ ǶƜǵǼ ǻɌ Ƥǹǵǰƛ
ƜǩǴʋǻǂ ǴʊƸǹɌ ǾƜǂǴ ǻǵǱɌ ǾƷ ǮǿǑ Ƽəƛ Ǿʉ ƜǩǴ ǛƛƼǁ ǻƟ ƇƷǿƟʋǻǂ ƤǹǵǰƛƜǼʉ  ƇǲǾƷ ǻɌ

Ǵ ƇƸǅƜƟ ǻǵǱɌ ǶƜǵǼʊƷǾƻǻǵǱɌ .ʉ ǱɌʌƸʉ əƻƏ ƻƷʌƤǹǴǿ  ǶƏʋǹǚʊ reverse=True  ǻƟ
sort ǴʊǿəʋƸ ƜƟ ǻɌʋƦǂʊ ƜǩǴʋǻǂ ƜƱƤǰ ǰǾƾǸʊ ƜȢ ǻƟ ˤƜƟ ƽƛ)ʌʋǷƛ .ƸǅƜƟ ǻƦǅƛƷ ƛƻ (ʋǷ 
 ǄƶƟS  ƽƛDSU Ǵ ƝƜǂƱ ǻƟʊƏʋƸ. 

ǻǩǱƱʉ ǰ ƻƷ ǲǾƷʌƤǂ ǯȢƜƥȢ ƜǼʌƜǵʋǄ ǰ Ǿ ǺƷƼɌʌƦǂʊ ƥƼƥ ǻƟ ƇƣƜǵǱɌ ƽƛʌƠʊ ǿǑ ǻɌ Ǯ
ǶƏƽ ƽƛ ƜǼʋƷƜ Ǵ ƇƸǅƜƟ ǳɌ ǻƟʊƷƽƜǁƛ ƻƷ .ʋƜƮǹ ǻǵǱɌ ǾƷ ƜƟʉ ǤƼƱ ƻƜǽȮʊ what  Ǿsoft 

ƦǂǼ ǢƼǑʌǳ ǻƟ ǻƭǿƥ ƜƟ .ʋǶƜǂɍ  ǮǾƛ Ƥǹǵǰƛ ǶƷǿƟ-  ǻǵǱɌ ǮǿǑ-  ǘƟƜƥsort  ǛƛƼǁ ǻƟ
ƜǩǴʋǻǂ Ǵ ǲǾƷ ƤǹǵǰƛʊƷǾƻ .w  ƽƛs ƛ ǻƟ ǻƭǿƥ ƜƟ Ǿ Ƥǁƛ ƼƦəƻƾƟʋǻɍǹ ǰʌƤǂ  ɗƻƾƟ ƽƛ ƜǴ

ƦǸ ƻƷ ƇƤǁƛ ɋȮǿɌ ǻƟʌǻƮ what  ƽƛ ǯƠǨsoft ǴʊƏʋƸ ƤƵƜǁ .ʋɋ ǰʌƤǂ Ƥǹǵǰƛ ƽƛƜǼʉ 
 ǄƶƟ ǳǼ ǺƸǅ ƞƥƼǴU  ƽƛDSU .Ƥǁƛ 

ƭǾƼƵʊ Ơǅ ǻǴƜǸƼƟʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

['yonder', 'window', 'breaks', 'light', 'what',  

'soft', 'but', 'in']  

ǶƽǾ ǰ ƻƷ ƜǴ ƼǚǅʌƦǂʊ ƜȢ ǻɌʋǶǿƦ ƻ ǳǼ ǻƟ ƷƼɌ ƤǁƻƷʋƤƶ ƜȢ ǻɌ ƛƼȮʋǶǿƦ ƻƜɌʉ Ɵ ǶƽǾ ǻ
Ǵ ƜǴ ƤǁƛǿƵƻƷ ǻƟ ƜǹƟ Ɯǽǹƥ ƇƷƻƛƸǸ ƼǚǅʊƸǼƛǿƵ ǻǵǱɌ ǻɌǮǿǑ ƿƜǁƛ ƼƟ ƛƻ ƜǼƟ ƽƛ ǶƜǅʌƼƦǆ 

.ƸǹɌ ƞƥƼǴ ƼƦǵɌ ǻƟ 



ȉȉȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

ʋɍʊ Ǿ ƽƛʋəɁʊƜǼ ƜȢ ǶƜƟƽ ƻƷ ǷƦǴ ǻƟ ǐƠƥƼǴʋǶǿƦ ǱƟƜǨʌƤ  ǷƦǅƛƷʋɋ  ȡȮ Ƥǵǁ ƻƷ ǯȢƜƥ
 Ǿʋɋ Ǻƻƛƾəʉ ƛ .Ƥǁƛ ǃƻƜǵəʋǷ Ǵ ǺƽƜƭƛ Ɯǵǅ ǻƟ ƻƜɌʊƸǼƷ  ƜƟ Ɯƥʋɋ ƛƾəǺƻʉ  ǃƻƜǵə

ǞƦǴ ƸǹȮʌƼ Ǟƥ ƸƱƛǾ ǶƏ ƻƷ ƛƻʌʌƼ ǼƷʌǳ. 

ƻƷ ƛʋǷ  ƜǴ ǮƜƪǴʋɋ ǰʌƤǂ ƻƛƷ Ƥǹǵǰƛ ǾƷ ƜƟʋǳ  ƷǿƵ ǻɌ)ʋɋ ǰƛǿƥʊ Ǵ ƝƜǂƱ ǻƟʊƏʋƸ .(
ǰǾƛ ƇǲǾƷ ǐƵ ƻƷʌǷ ǴǾƷ ǾʌǷ  Ƥǹǵǰƛõ ǻɌ ƻƷ ǮƷ ʌǞƦǴƼ m  ƸǸƻƛƷ ƻƛƼǨõ ƛƻ ǻƟ ʌǞƦǴƜǼƼʉ 

x  Ǿy  ƻƷʋɋ Ǵ ǇƜǊƦƵƛ Ǻƻƛƾə ɋƥʊǼƷʌǳ. 

>>> m = [ 'have', ' fun' ]  

>>> x, y = m  

>>> x 

'have'  

>>> y 

'fun'  

>>> 

ƜȢʋǶǿƦ ƛ ƛƻ ˤƜƟ ƸɌʋǻǸǿɚǹ ǴʊƸǸƛǿƵ ǂǥƥ ǾʌƼ ǴʊƸǹɌ: 

>>> m = [ 'have', 'fun' ]  

>>> x = m[0]  

>>> y = m[1]  

>>> x 

'have'  

>>> y 

'fun'  

>>> 

ǻƟ ƥƻƜƠǙʊ ƦǨǾʊ  ƜǴʋɋ Ǻƻƛƾə ȡȮ Ƥǵǁ ƻƷ ƛƻ ǯȢƜƥʉ Ǵ ƻƛƼǨ ǃƻƜǵəʊǼƷʌƇǳ ƾƦǸƛƼȢ ƛƻ ƜǼ
Ǵ ǳǱǨ ƽƛʊƽƛƸǸƛʋǳ ǰǾʊ ǴʊǸƛǿƥʌǳ ƛƼƟʉ Ɵ ƯǿǍǾʌźƼƦǆ ǶƏ ƇǷƦǴǹɌ ǻǤƜǍƛ ƛƻ ƜǼʌƇǳ ƛ ǶǾƸƟʋǻɍǹ 
ǱɍǆǴʊ ƛƼƟʉ Ȣ ǻǴƜǸƼƟʌǄ ƟʌƜʋƸ: 



 ǯȢƜƥƜǼ  ȉȉȌ 

 

>>> m = [ 'have', 'fun' ]  

>>> (x, y) = m  

>>> x 

'have'  

>>> y 

'fun'  

>>> 

ʋɋ ǺƷƜǥƦǁƛʉ Ǻƻƛƾə ƽƛ ǻǸƛƸǹǵǅǿǼʉ ǯȢƜƥ ͔ǃƻƜǵəƛ ƜǼʋǷ Ǵ ǻƟ ǻɌ ƤǁƛǴ ǺƽƜƭƛ ƜʊƸǼƷ  ǾƷ
ǞƦǴʌƼ  ƻƷ ƛƻʋɋ Ǻƻƛƾəʉ ǹɌ ƜƮƟƜƭ ǳǼ ƜƟ ƸƱƛǾʌǳ: 

>>> a, b = b, a  

ƼǼ ƛ ǢƼǑ ǾƷʋǷ ǰǾ ƸǹƦǂǼ ǯȢƜƥ Ǻƻƛƾəʊ  ȡȮ Ƥǵǁʋɋ ǞƦǴ ƽƛ ǯȢƜƥʌƜǼƼ  Ƥǁƛƻ Ƥǵǁ Ǿ
ʋɋ ƣƻƜƠǙ ƽƛ ǯȢƜƥ ȡȮ Ƥǵǁ ƻƷ ǐƠƥƼǴ ƻƛƸǩǴ ǻƟ Ƥǁƛƻ Ƥǵǁ ƻƷ ƻƛƸǩǴ ƼǼ .Ƥǁƛ ƜǼ

Ǵ ǺƷƛƷ ǇƜǊƦƵƛʊƷǿǅƣƻƜƠǙ ǲƜǵƥ .Ǽƛ ƽƛ ǯƠǨ Ƥǁƛƻ Ƥǵǁ ƻƷ Ɯʋǻɍǹ  ƣƻǿǉ ǃƻƜǵə
ƺȢʋƷƼ ǃƽƻƛʋƟƜʊ ǴʊƸǸǿǅ ƥƻƜƠǙ ǻƟ)ʊ ə ƽƛ ǯƠǨǃƻƜǵ ǶƏ ƻƛƸǩǴƜȢ ǐǁǿƥ ƜǼʋǶǿƦ  ǈƶǆǴ
ǴʊƷǿǅ ƛ ǾʋǷ ǱǱƵ ǃƻƜǵə ǗǿǸʊ ǵǸ ƷǿƭǾ ǻƟ ǻǴƜǸƼƟ ƻƜɌ ƻƷʊƷƻǾƏ.( 

ƷƛƸǚƥ ǞƦǴʌƜǼƼ ƜƟ Ƥǁƛƻ Ƥǵǁ ƻƷ ƜǼƻƛƸǩǴ ƷƛƸǚƥ Ǿ ȡȮ Ƥǵǁ ƻƷʋƦǂʊ  ǻɌʋǶƜǂɍ 
:ƸǅƜƟ 

>>> a,  b = 1, 2, 3  

ValueError: too many values to unpack  

Ƥǵǁ Ǵ ƤǁƛƻʊƸǸƛǿƥ ǙǿǸ ƼǼʊ ǰƛǿƥ ƽƛʊ ǰ ƇǻƦǅƻ)ʌƤǂ ʋƜ  ǶƛǿǹǙ ǻƟ .ƸǅƜƟ (ǯȢƜƥ
ƛƼƟ ǮƜƪǴʉ  ǶƷƼɌ ǄƶƟʋɋ ƛ ƿƻƷƏʋǵʌǯ ƼƟƻƜɌ ǲƜǸ ǻƟʉ ǲƜǸ Ǿ Ǵ ƇǻǹǴƛƷʊǸƛǿƥʌƸ ƽ ƸɌʋƼ  ƛƻ
ǿǹƟʋǂʌƸ: 

>>> addr = 'monty@python.org'  

>>> uname, domain = addr.split('@')  



ȉȉȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƛƸǩǴ  ǐǁǿƥ ǺƸǅ ǺƸǸƛƷƼəƽƜƟsplit ʋɋ ǰʌƤǂ  ǻƟ ǮǾƛ Ƥǹǵǰƛ ƌƷǿƟ ƸǼƛǿƵ Ƥǹǵǰƛ ǾƷ ƜƟ
uname  ǻƟ ǲǾƷ Ƥǹǵǰƛ Ǿdomain Ȣ ǇƜǊƦƵƛʌƛƸ .ƷƼɌ ƸǼƛǿƵ 

>>> print(uname)  

monty 

>>> print(domain)  

python.org  

 

 

ƷʋƼǹɍǆʉƜǼ ʋɋ ƸƦǴʉ  ǲƜǸ ǻƟitems ƛƷǰ ǻɌ ƸǸƻʌƦǂʊ ǯȢƜƥ ƽƛǴƼƟ ƛƻ ƜǼʊƸǸƛƷƼəƛ ƻƷ .ʋǷ 
ǰʌƇƤǂ  ǯȢƜƥ ƼǼʋɋ ǱɌ źƤǥƭʌƸ-:ƷǿƟ ƸǼƛǿƵ ƻƛƸǩǴ 

>>> d = {'a':10, 'b':1, 'c':22}  

>>> t = list(d.items())  

>>> print(t)  

[('b', 1), ('a', 10), ('c', 22)]  

Ǿ  ƽƛ ǻɌ ǻǸǿɚǸƜǵǼʋɋ ƷʋƼǹǆɍʉ Ǵ ƻƜǖƦǸƛʊƇƷǾƻ ƏʋǳƦƜǼ ƥƼƥʌƞ ǉƜƵʊ .ƤǅƛƷ ƸǹǼƛǿƶǸ 

ƇƸǹȮƼǼ ƜƮǸƏ ƽƛʊʋ ǰ ǻɌʌƤǂ ǯȢƜƥ ƷǿƵ ƜǼʋɋ ǰʌƤǂ ǯȢƜƥ Ǿ ƤǁƛƜǩǴ ǯƟƜǨ ƜǼʋǻǂ 
Ǵ ƇƸǹƦǂǼʊǸƛǿƥʌǳ ƛʋǷ ǰʌƤǂ ǯȢƜƥǼƸƟ ǳǖǸ ƛƻ ƜǼʌǳƸƠƥ .ʋǯ ʋɋ ƷʋƼǹǆɍʉ ǰ ǻƟʌƦǂʊ  ƽƛ
ǯȢƜƥƛ ƜǴ ǻƟ ƜǼʋǷ Ǵ ƛƻ ǶƜɍǴƛʊƸǼƷ ǿƦƲǴ ǻɌʋƣƜ ƷʋƼǹǆɍʉ ǱɌ ǻƟ ǻƭǿƥ ƜƟ ƛƻʌƜǼƸʋǄ 

ǹɌ ƞƥƼǴʌǳ. 

>>> d = {'a':10, 'b':1, 'c':22}  

>>> t = list(d.items())  

>>> t  

[('b', 1), ('a', 10), ('c', 22)]  

>>> t.sort()  

>>> t  

[('a', 10), ('b', 1), ('c', 22)]  



 ǯȢƜƥƜǼ  ȉȉȎ 

 

ǰʌƤǂ ƸƭʋƸ ƥƼƥ ǻƟʌƞ .Ƥǁƛ ǺƸǅ ƞƥƼǴ ƜƠǥǰƛ ǢǾƼƱ 

 

ƜƟ ɌƼƥʌƞ items  ǻǩǱƱ Ǿ ǃƻƜǵə Ǿfor ǴʊǿƥǸƛʌǳ ǿɚǰƛʉ ƽʋƜƠʊʋ ƛƼƟʉ ȢʌƜǵʋǄ Ɵ ƻƷʌǷ 
ǱɌʌƜǼƸ ƜǼƻƛƸǩǴ Ǿʉ ʋɋ ƷʋƼǹǆɍʉ  ƻƷʋɋ ǿǹƟ ǻǩǱƱ ɋƥʋǂʌǳ: 

for key, val in list(d.items()):  

    print(val, key)  

ƛʋǷ ǞƦǴ ǾƷ ǻǩǱƱʌƼ  ƻƛƼɍƥkey  Ǿval  ǻɌ ƛƼȮ ƇƷƻƛƷitems ǰʌƦǂʊ ǯȢƜƥ ƽƛ ƛƻ ƜǼ
ǴƼƟʊƸǸƛƷƼəƛ  .ʋǷ ǯȢƜƥƛƻƛƷ ƷǿƵ ƜǼʉ ƭ ǾƷǱɌ ƎƾʌƸ Ǵ ƻƛƸǩǴ ǾʊƸǸǿǅǞƦǴ .ʌƼ  ǻƭǿƥ ƜƟ ƻƛƼɍƥ

ƜƥǾƷ ǻƟʊʋ Ƥǹǵǰƛ ǶƷǿƟƜǼʉ ǰʌƤǂ Ǵ ƇƜǴʊƸǸƛǿƥ ɍǆƥ ƤǵǂǨ ǾƷ ƽƛʌǯ  ƜǴ .Ʒǿǅkey  ƛƻ
ƛƼƟʉ ƛ ǮǾƛ ǄƶƟʋǷ ƤǹǵǰƛƜǼ ǱɌ ǶƜǵǼ ǻɌʌƜǼƸʉ ƷʋƼǹǆɍʉ  Ǿ ƸǹƦǂǼval ƛƼƟ ƛƻʉ  ǄƶƟ
ƛ ǲǾƷʋǷ ƤǹǵǰƛƜǼƻƛƸǩǴ ǶƜǵǼ ǻɌ ƜǼʉ ǱɌ ǶƏʌƸ ǞƦǴ ǶƛǿǹǙ ǻƟ ƸǹƦǂǼʌƼƜǼʉ  ƻƷ ƻƛƼɍƥ
Ǻƻƛƾəʉ for ƷƛƷ ƻƛƼǨʋǳ .key, val ʋɋ ǰƛǿƦǴ ƣƻǿǉ ǻƟ ǻɌ Ƥǁƛ ǯȢƜƥ ǃƻƜǵəʊ  Ƥǥƭ
ǱɌʌƸ-ǁƻƛǾ ƛƻ ƻƛƸǩǴʊ ǴʊƸǹɌ ƜǽƦǸƛ ǻƟ Ɯƥ)ʉ ǰʌƤǂ .(ƸǁƼƟ 

ƛƼƟʉ ǾƷ ƼǼ ǻǩǱƱ ǮǿǑ ƻƷ ƻƛƼɍƥ ƼǼʉ key  Ǿvalue ȢʌǄ ǱɌ Ƥǥƭ ƽƛʌƸ-ǞƦǴʌƼ 
ƸǚƟʉ Ʒ ƻƷʋƼǹɍǆʉ ǴʊƏʋƸǹ ).(ǳǼ ƻƷ 

ƭǾƼƵʊ Ȯ ǻǩǱƱʌƾʉ ǅƠʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

10 a 

22 c  

1 b  

ǴʊƟʌǹʌƸ  ǻɌƻƷǳǼ ƤǁƛƥƻƜƠǙ ǻƟ .ʊ Ǽʌȭ ƥƼƥʌƞ ǉƜƵʊ .ƷƻƛƸǸ 

Ƽəƛ ƛ ƜǴʋǷ ǹɍƥ ǾƷʌɋ ɌƼƥ ǳǼ ƜƟ ƛƻʌƞ ǹɌʌƇǳ ǴʊǸƛǿƥʌǳ ǿƦƲǴʋƣƜ ʋɋ ƷʋƼǹǆɍʉ  ƛƻ
ƥƼƥ ƿƜǁƛ ƼƟʌƞ ƜǼƻƛƸǩǴʋǄ ǹɌ ȠƜȮʌǳ. 



ȉȉȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƛƼƟʉ ƛ ǲƜƮǸƛʋǷ ǰ ƛƸƦƟƛ ƇƻƜɌʌƦǂʊ ǯȢƜƥ ƽƛǴ ƜǼʊƽƜǁʋǳ  ƼǼ ǻɌ ƇƻƛƸǩǴ) ǯǴƜǅ ǯȢƜƥ
ǱɌʌƸ ƸƦǴ .Ʒǿǅ (items ǰ ƜǴ ǻƟʌƦǂʊ ǱɌ) ƽƛʌƇƸ Ǵ ƛƻ (ƻƛƸǩǴʊƇƸǼƷ  ǻɌ Ƥǁƛ ƻƛƼǨ ƜǴ ƜǴƛ
ƥƼƥʌƞ  ƿƜǁƛ ƼƟ ƛƻîƻƛƸǩǴ íǖǹƥʌǳ ǹɌʌǳǸƜǴƽ .ʊǻɌ ǰʌƦǂʊ ǯȢƜƥ ƽƛƜǼʉ ƻƛƸǩǴ-ǱɌʌƸ  ƛƻ
ƦƵƜǁʌƇǳ ƥƼƥʌƞ  ǻƟ ǶƷƛƷǶƏƜǼ ȠƜȮ ǾǺƷƜǁ ƻƜɌ ǶƜǅƼƥʉ .ƷǿƟ ƸǼƛǿƵ 

>>> d = {'a':10, ' b':1, 'c':22}  

>>> l = list()  

>>> for key, val in d.items() :  

...     l.append( (val, key) )  

...  
>>> l  

[(10, 'a'), (22, 'c'), (1, 'b')]  

>>> l.sort(reverse=True)  

>>> l  

[(22, 'c'), (10, 'a'), (1, 'b')]  

>>> 

Ƽəƛ ƦǁƻƷ ǻƟ ƛƻ ǯƱƛƼǴʊ ǾƼƟ ǿǱƭʋƇǳ ǰʌƦǂʊ ǯȢƜƥ ƽƛǿƵ ƜǼǼƛʌǳ  ǻɌ ƤǅƛƷîƻƛƸǩǴí Ǝƾƭ Ƈ
ǶƏ ǮǾƛƜǽǸ ƻƷ .ƷǿƟ ƸǼƛǿƵ ƜǼʋƤ ƥƼƥ ƜƟʌƞ ǰ ǻƟ ǶƷƛƷʌƇƤǂ ǿƦƲǴʋƣƜ ƷʋƼǹǆɍʉ  ƿƜǁƛ ƼƟ
ƜǼƻƛƸǩǴʋǶƜǆ .Ƹǅ ƸǹǼƛǿƵ ǳǖǹǴ 

 
ǻƟ ǱƠǨ ǮƜƪǴʊ ǰǾɀ Ǿ ǿƚǴǾƻ ǷƦǴ ǾʌƤ ƷƼəƼƟʋƇǳ ǴʊǸƛǿƥʌǳ ƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋǷ ǹɍƥʌƇɋ 
ǻǵǱɌ ǺƷʉ ƛƻʋƬ  ƣƻǿǉ ǻƟ ƛƻ ǷƦǴ ƻƷƽʋƼ ǹɌ ȠƜȮʌǳ: 



 ǯȢƜƥƜǼ  ȉȉȐ 

 

import string  

fhand = open('romeo - full.txt')  

counts = dict()  

for line in fhand:  

    line = line.translate(str.maketrans('', '', 

string.punctuation))  

    line = line.lower()  

    words = line.split()  

    for word in words:  

        if word not i n counts:  

            counts[word] = 1  

        else:  

            counts[word] += 1  

 
# Sort the dictionary by value  

lst = list()  

for key, val in list(counts.items()):  

    lst.append((val, key))  

 
lst.sort(reverse=True)  

 
for key, val in lst[:10]:  

    print(ke y, val)  

# Code: http://www.py4e.com/code3/count3.py  

͔ǄƶƟ ǻǴƜǸƼƟ ǮǾƛƇ ƜǤʋǯ Ǵ ƛƻʊƸǸƛǿƵ ǻƠǁƜƲǴ ǻƟ Ǿʉ ǻǵǱɌƜǼ ƜǼƻƛƼɍƥ ǾʋǶƜǆ  ǶƏ ƻƷ
ǴʊƌƷƽƛƷƼȢ Ɯƭ ǻƟ ƜǴƛʉ ƥƼƥ ǶǾƸƟ ȠƜȮʌƞ ǶƏǰ ǲǾƷ ǄƶƟ ƻƷ ƇƜǼʌƦǂʊ ǯȢƜƥ ƽƛ ƇƻƛƸǩǴ) ƜǼ
ǱɌʌƸǴ (ʊƷƽƜǁ ƛ ǀȣǁ ǾʋǷ ǰʌƤǂ ƥƼƥ ǻƟ ƛƻʌƞ ˤƜƟ ƽƛƜȢ ǻƟ ʌʋǷ Ǵ ƞƥƼǴʊƸǹɌ. 

ƽƛ ǶƏƜƭʊʋ ƛ ƻƷ ǻɌʋǷ ǯȢƜƥƛƸƦƟƛ ƻƷ ƻƛƸǩǴ ƇƜǼʉ ƛƼƟ ƇƷƻƛƷ ƻƛƼǨ ƻƜɌʉ ƜǩǴʋǻǂ  ǶƏ ƽƛ
Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳƟ Ƽəƛ .ʌǄ  ƽƛʋɋ ƜȢ ƇƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾ ƼƟƛƼƟ ƻƛƸǩǴ ƜƟ ǯȢƜƥʋǶǿƦ ƛƼƟʉ 

ƥƼƥʌƞ ǶƏ ǻƟ ǶƷƛƷ) ǲǾƷ Ƥǹǵǰƛ ǛƛƼǁ ǻƟ ƜǼʋǹǚʊ ǱɌʌƸǴ (ʊƷǾƻƦǸ ƻƷ .ʌǻƮ ǯȢƜƥǼƜʊʋ  ǻɌ
 ƻƛƸǩǴʋǸƜǂɍʊ ǸƻƛƷƇƸ ƥƼƥ ǻƟʌƞ Ȯ ƜƠǥǰƛʌǺƸ .Ƹǅ ƸǹǼƛǿƵ 



ȉȊȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƷ  ƜǴ ƜǽƦǸƛʋɋ ǻǩǱƱʉ for ǴʊǿǸʋǂʌǳ ƸǹȮ ǻɌʋǷ Ǻƻƛƾəʉ  ǺƷ Ǿ ǺƷƼɌ ƛƼƭƛ ƛƻ ǃƻƜǵə
ǻǵǱɌʉ ƛƻʋƬ  ȠƜȮ ƛƻƸǹɌƛ .ʋǷ ȮƜǨ ǐǁǿƥ ƻƜɌʊ ǰ ƽƛʌƤǂ Ǳǉƛʊ Ǵ ƣƻǿǉʊƺȢʋƷƼ 
)lst [:10].( 

ƭǾƼƵʊ ƜǽǸ ƻƷ ƜǴʋƤ Ȯʌƾʉ Ơǅʌǻ ƛ ǻƟʋǷ ǼƛǿƵ:ƷǿƟ Ƹ 

61 i  

42 and 

40 romeo 

34 to  

34 the  

32 thou  

32 juliet  

30 that  

29 my 

24 thee  

ƷʋƸʋƸ ǱƲƥ ǻɌʌǯ ǰƜǸƏ Ǿʌƾ ǺƷƛƷƜǼʉ ȢʌȯʌǺƸ ƦƱƛƻ ǻƟ͔ʊ ʋɋ ǻǴƜǸƼƟʉ ǒƵ ǺƷƽǿǸʊ ƜȢ ƻƷʋǶǿƦ 
ǵǼ ǻƟ ƌƷǿƟʌǷ ǰƷʌǯ ƜȢʋǶǿƦ ƛƼƟʉ  ƇƣƜǙ˥Ǒƛ ǃǾƜɌʋɋ ǻǴƜǸƼƟ ǶƜƟƽǿǸʋǂʊ  Ǿ ƞǁƜǹǴ

ǻǸˤǿǩǚǴ ƝƜƶƦǸƛƛʉ .Ƥǁƛ 

 

ƜƟ ƛ ǻƟ ǻƭǿƥʋǻɍǹ ǯȢƜƥ ƜǼhashable ǻƟ)Ǵ ǺƷƜǁ ƻǿǑʊǶƛǿƥ ǺƷƛƷ ǻɌ ƤǥəƜǼʉ ǝʌǯƟƜǨƼ 
ǞƥʌʌƼǼƛǿƶƟ Ƽəƛ ƸǹƦǂǼ (ʌǳ ʋɋ ǱɌʌƸ ɌƼƥʌƠʊ ƛƼƟʉ Ʒ ƻƷ ǺƷƜǥƦǁƛʋƼǹɍǆʉ ƽƜǂƟʋǳ ƜƟʋƦǂʊ 

 ƽƛ ǻɌʋɋ ǱɌ ǶƛǿǹǙ ǻƟ ǯȢƜƥʌƸ ǹɌ ǺƷƜǥƦǁƛʌǳ. 

Ƽəƛ ƟǼƛǿƶʌǳ ʋɋ ƜǵǹǼƛƻ ƼƦǤƷʉ ƽƜǂƟ ǷǥǱƥʋǳ  ƜƟʋɋ ǱɌʌƸ ǼƛǿƵ ǾƼƟǾƻ ƞɌƼǴʌǳ  Ƹǅ
ǴƜǤ ƽƛ ǻɌʌǯ ǺƻƜǵǅ ǻƟ ǈƶǅ ǲƜǸ Ǿʉ ǂǴ ǶƏ ǷǥǱƥʌƼ Ǵ ƽƜƟʊƸǹɌǹɌ ǋƼǤ .ʌƸ  ƜǴ ǻɌ
ǞƦǴʌƜǼƼʉ last  Ǿfirst  Ǿnumber ǺƷƼɌ ǈƶǆǴ ƛƻƛʋǳǴ ƜǴ .ʊǸƛǿƥʌǳ Ǻƻƛƾəʉ  ǃƻƜǵə
ʋɋ ƷʋƼǹǆɍʉ ƛ ǻƟ ƛƻʋǷ ǿǹƟ ƣƻǿǉʋǂʌǳ: 

direc tory[last,first] = number  



 ǯȢƜƥƜǼ  ȉȊȈ 

 

ƣƻƜƠǙ  ƤɌƛƼƟ ƻƷ ƷǿƭǿǴʋɋ Ǵ ƜǴ .Ƥǁƛ ǯȢƜƥʊǸƛǿƥʌǳ  ƻƷ ǯȢƜƥ ǃƻƜǵə ƽƛʋɋ  ǻǩǱƱfor 
ƛƼƟʉ ȢʌƜǵʋǄ ƛ ƻƷʋǷ ƷʋƼǹǆɍʉ Ǹʌƾ ǹɌ ǺƷƜǥƦǁƛʌǳ: 

for last, first in directory:  

    print(first, last, directory[last,first])  

ǻǩǱƱ Ɵ ƻƷʌǷ ǱɌʌƜǼƸʉ  ƻƷ ƷǿƭǿǴdirectory -  ƸǹƦǂǼ ǯȢƜƥ ǻɌ- ȢʌƜǵʋǄ  ƼǼ Ǿ ǺƷƼɌ
 ǻƟ ƛƻ Ƥǹǵǰƛlast  Ǿfirst ƜǽǸ ƻƷ Ǿ ǺƷƛƷ ǇƜǊƦƵƛʋƤ ǖǸ ǷǥǱƥ ǺƻƜǵǅʌƼ ǖǸ ǻƟʌƼ  ƛƻ ǶƏ
Ǵ ȠƜȮʊƸǹɌ. 

 

ƜǴ ƛ ƻƷʋǷ  ǄƶƟ ʉǾƻǰʌƤǂƜǼʊʋ ǯȢƜƥ ƽƛƷƼɌ ƾɌƼǵƥ ƜǼʋƇǳ ǰǾʊ ƼǩƥʋƜƠ ǮƜƪǴ ǲƜǵƥƜǼʉ ƛʋǷ 
ƛƼƟ ǯǊǤʉ ǰʌƤǂƜǼʊʋ ǰ ƽƛʌƤǂƇƜǼ ǯȢƜƥƜǼʊʋ ǯȢƜƥ ƽƛǯȢƜƥ Ǿ ƜǼƜǼʊʋ ǰ ƽƛʌƤǂƜǼ Ǹʌƾ 

.Ƥǁƛ ǦƷƜǉ ƜǴƛ Ɯƭ ǻƟʉ ɌƼƥ ǶƷƼǵǅʌƞƜǼʉ ǰƜǵƦƱƛʊ ǹɌ ǺƷƜǁ ƛƻ ƻƜɌ ǻɌ Ƥǁƛ ƼƦǽƟʌǳ  Ǿ
ǿɚƟʌʋǳ ǰƛǿƥʊƜǼʊʋ ǰƛǿƥ ƽƛʊƜǼ. 

ƻƷ ǂƟʌƻƜʉ ǰƛǿƥ ƣǾƜǥƦǴ ǗǿǸ ƇǘǨƛǿǴ ƽƛʊƜǼ ǻƦǅƻ)ǰ ƇƜǼʌƤǂƜǼ ǯȢƜƥ ǾǴ (ƜǼʊƸǹǸƛǿƥ 
Ɯƭ ƻƷʉ ɚƟ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ ǳǼʌƸǸƼǰǾ .ʊ ƛƼƟ ƛƻ ǲƛƸɌ ƇǻǸǿɚȮʉ ǹɌ ƝƜƶƦǸƛ ǺƷƜǥƦǁƛʌƍǳ 

ƛƼƟʉ Ǵ ǻƦǅƻ ǛƛƼǁ ǻƟ ǗǾƼǅʊǾƻʋǳǻƦǅƻ .ǩƟ ƽƛ ƼƥƷǾƸƲǴ ƜǼʌǻʉ ǰƛǿƥʊƜǼ  ǻƟ ƸǹƦǂǼ
ƛʋǷ Ƥǹǵǰƛ ǻɌ ƼǑƜƵƜƟ ƜǼʋƦǂʊ ǹȯǵǼ .ƸǹǅƜƟ ƜǼƼƦɌƛƻƜɌ ǻɌʌǷ ǻƦǅƻǞƥ ƜǼʌʌƺȢƜǸƼʋƸǸƼ Ƽəƛ .
ǸʌƽƜ Ǟƥ ǻƟʌʌƼ ƜǼƼƦɌƛƻƜɌ ƻƷʉ ʋɋ ƻƛƷ ǻƦǅƻʋƸ  ƤƵƜǁ ǻǸ Ǿ)ʋɋ ǻƦǅƻʉ ƸƭʋƸƜǅ (ʋƸ  ƼƦǽƟ

 ǛƛƼǁ ǻƟ ǻɌ ƸǅƜƟʋɋ ǰʌƤǂ ǾƼƟ ƜǼƼƦɌƛƻƜɌ ƽƛʋƸ. 

ǰʌƤǂƜǼ ƛƻʋƬƼƥ ǯȢƜƥ ƽƛǶƏ ǻɌƛƼȮ ƇƸǹƦǂǼ ƜǼǞƥ ǯƟƜǨ ƜǼʌʌƸǸƼǰǾ .ʊ ƛƼǅʋǐ ǉƜƵʊ  ǳǼ
Ɯǅ ǻɌ ƷƻƛƷ ƷǿƭǾʋƸ ǼƛǿƶƟʌƸ ǯȢƜƥ ƽƛǹɌ ǺƷƜǥƦǁƛ ƜǼʌƸ: 

I. ƵƼƟ ƻƷʊ ƦǨǾ ǯƪǴ ƜǼƜƭʊ Ǻƻƛƾə ƽƛ ǻɌʉ return Ǵ ǺƷƜǥƦǁƛʊǹɌʌƇǳ 
 ƤƵƜǁʋɋ ǺƷƜǁ ǯȢƜƥǰ ƽƛ ƼƥʌƤǂ ǩƟ ƻƷ .Ƥǁƛʌǻ Ɯǅ ƷƻƛǿǴʋƸ ǰ ǻɌʌƤǂ 
ƭƼƥ ƛƻʌư ǼƷʌƸ. 
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II. ǼƛǿƶƟ ƼəƛʌƸ  ƽƛʋɋ ǰƛǿƥʊ  ǶƛǿǹǙ ǻƟʋɋ ǱɌʌƸ ƷʋƼǹǆɍʉ ǹɌ ǺƷƜǥƦǁƛʌƇƸ 
ƜƟʋƦǂʊ  ƽƛʋɋ ǝ ǗǿǸʌǯƟƜǨƼ ǞƥʌʌƼ  ǯƪǴʋɋ  ǯȢƜƥʋƜ  ǺƷƜǥƦǁƛ ǻƦǅƻ
ǹɌʌƸ. 

III.  ǶƷƜƦǁƼǤ ǮƜƱ ƻƷ Ƽəƛʋɋ ǰƛǿƥʊ  ǶƛǿǹǙ ǻƟʋɋ əƻƏʌƤǹǴǿ  ǻƟʋɋ  ǘƟƜƥ
ƦǂǼʌƇƸ ǯȢƜƥ ƽƛ ǺƷƜǥƦǁƛˤƛ ǻƟ ǻƭǿƥ ƜƟ ƜǼʋƾʋɘǹ ƜǼƻƜƦǤƻ Ǿʉ ǝʌǺƼǖƦǹǴƼ 

.ƷǿƟ ƸǼƛǿƵ ƼƦǽƟ ǶƏ ƜƟ ǐƠƥƼǴ 

ǻƟ ƛʋǷ ǯȢƜƥ ǻɌ ƼǑƜƵǝ ƜǼʌǯƟƜǨƼ ǞƥʌʌƼ ƜǼƸƦǴ ƇƸǹƦǂǼʊʋ  ǯƪǴsort ʋƜ reverse  ƻƷ
 .ƷǿƟ ƸǹǼƛǿƶǸ Ɯǵǅ ƿƼƦǁƷƛʋǷ ǱƟƜǨ ƜǼƸƦǴʌƤ ǞƥʌʌƼ ǰʌƤǂƜǼ  .ƸǸƻƛƷ ƛƻǮƜƱ Ƿʋƛ ƜƟ ƜȢʋǶǿƦ 

ƻƜɌǿƥ ǘƟƛǿƥʉ  ǯƪǴ ǺƸǅsorted  Ǿreversed Ǵ ǻɌ ƷƻƛƷ ƷǿƵ ǶǾƻƷ ƻƷ ƛƻʊƸǸƛǿƥ  ƼǼ
ǰƛǿƥʊƛʉ Ʒ ƼƦǴƛƻƜȢ ǶƛǿǹǙ ǻƟ ƛƻƻʋƤǤƜ  Ǿ ǺƷƼɌʋɋ ǰƛǿƥʊ ƸƭʋƸ Ƥǹǵǰƛ ƜƟ ƜǼʋǶƜǂɍ ǰǾʊ 
ƥƼƥʌƞ ǰǿƥ ƣǾƜǥƦǴʌƸ .ƸǹɌ 

 

ǰʌƤǂƇƜǼ ƷʋƼǹǆɍʉƜǼ ǯȢƜƥ Ǿ ǶƜǵƦƵƜǁ ǶƛǿǹǙ ǻƟ ƜǴǿǵǙ ƜǼʋƜ ) ǺƷƛƷ ƻƜƦƵƜǁdata 

structureǴ ǻƦƵƜǹǅ (ʊƌƸǸǿǅ ƛ ƻƷʋǷ ƜǼƻƜƦƵƜǁ ƜǴ ǯǊǤʉ  ƸǹǸƜǴ ƞɌƼǴ ǺƷƛƷ
ǰʌƤǂƜǼʉ ǯȢƜƥƷ Ǿ ƜǼʋƼǹǆɍʉƜǼʊʋ ǯȢƜƥ ǯǴƜǅ ǻɌǱɌ ǶƛǿǹǙ ǻƟ ƜǼʌƸ ǰ ǾʌƤǂƜǼ  ǶƛǿǹǙ ǻƟ

Ǵ ƻƛƸǩǴʊƸǸǿǅ Ʒ ƛƻʋƸʋǳƜǼƻƜƦƵƜǁ .ʉ ǺƷƛƷ ɌƼǴǥǴ ƇƞʌƸ ǰǾ ƸǹƦǂǼ ƛƻƜɌ Ǿʊ ƜǒƵ ƸǚƦǂǴʉ 
ƼǼƜǕʉ Ǹʌƾ ǴʊƸǹǅƜƟƛ .ʋǷ  ǺƽƛƸǸƛ ƇǗǿǸ ƽƛ ǺƷƜǥƦǁƛ ƼǑƜƵ ǻƟ ƜǼƜǒƵʋƜ ɌƼƥʌƞ ǼƜƠƦǅƛʊ  ǻɌ

Ǵ ǦƜǥƥƛ ƷƻƛƷ ǺƷƛƷ ƻƜƦƵƜǁʊƸƦǤƛ. 

ǻƟ  ƼǖƦǹǴ Ɯǵǅ Ƽəƛ ǮƜƪǴ ǶƛǿǹǙʋɋ ǰʌƤǂ  ƜƟʋɋ Ʋǉ ƷƸǙʌư ƦǂǼʌƇƸ  Ɯǵǅ ǻƟ ǷǴ Ǿ
ʋɋ Ʋǉ ƷƸǙʌư ǰƜƵʊ  źǮƷ ƻƷ ǻǸ Ǿ)ʋɋ ǰʌƤǂǿƲƥ (ʋǯ .ƷƼɌ ƸǼƛǿƶǸ ƻƜɌ ǻǴƜǸƼƟ ƇǳǼƷ 

ǸƜǴƽʊǻɌ ǮƜɍǅƛ ǮƜƱ ƻƷƛƷƽʊʋ ʋɋ ƦǂǼ ǻǴƜǸƼƟʌƇƸ ǻƟ Ƽəƛ ǇǿǊƵ ʉǾƻʋɋ  źɗƜƟ 
Ǵ ƻƜɌ ƤƶǁƼǁʊǹɌʌƇƸ ƛʋǷ ǅƜƟ ǻƦǅƛƷ ƼǖǸ ƸǴ ƛƻ ƷƻǿǴ ƻƜǽȮʌƸ: 



 ǯȢƜƥƜǼ  ȉȊȊ 

 

 

ƸɌ ƜǴƽƏ ƛƻ ƷǿƵʋǄ ǹɌʌƸ ƛƼƟ ƛƻ ǶƏ Ǿʉ ǸƛǿƶƟ ƸǹǱƟ ǶƜƥƷǿƵʌƸƠƟ .ʌǹʌƸ  ǶƜǵǼ ƸɌ ǻɌ
ǤƼƱʊ  ƻǿǖǹǴ ǻɌǴ ƛƻ ƤǁƜǵǅʊƸǸƽ ʋƜ ƵʌƼ. 

 

ǞƥʌʌƣƛƼ ɍȮǿɌʊ ǼƸƟ ƷǿƵ ƸɌ ǻƟ ƛƻʌƸ ǾƇ Ǟƥ ǶƏ ǻƟ ǻƭǿƥ ƜƟ ǀȣǁʌʌƣƛƼƇ  ƛƼƭƛ ƛƻ ƸɌ
ǁƻƛǾ ƛƻ ǻǴƜǸƼƟ ƻƜƦǤƻ Ǿ ǺƷƼɌʊ ǹɌʌƸ Ƽəƛ .ʋƷƜ ɚƟʌƼʋƸ ƦǁƻƷ ƣƻƜƠǙ ǻɌʊ Ɯƭ ƻƷ ƛƻʉ 

ƜǵǸ ƤǁƻƷʋǄ ǼƷʌƇƸ ƜǵǸ ǯɍǆǴʋǶƜ ǴʊƷǿǅƛ ƜƟ .ʋǷ ǼƜə ǮƜƱʊ  ǶƜǴƽ Ƥǁƛ ǲƽˤ
 ƤƵƜǁ ǢƼǉʋɋ ƛƼƟ ƇƝǿȮƻƜȮʉ ȢʌƛƸ ǹɌ ǯɍǆǴ ǶƷƼɌʌƸ. 

 

ǵɌʊ ǹɌ ƼɍǤʌƸƜǒƵ ǻȮ .ʊʋ ǁ ƍƤǁƛʌƍǀɍƦǹ Ʊ ƻƷʌǷ ƜǹǚǴ ƍƛƼƭƛʊʋƍ ƥƜǙ˥Ǒƛ ǻȮʊ 
Ȣ ƽƛʌǲƜ  ƜǒƵʋƜ ƭǾƼƵʊ Ǵ ƫƛƼƶƦǁƛ ǻǴƜǸƼƟʊƍƷǿǅ ƜǒƵ ǗǿǸ ǻȮʊʋ  ƨǙƜƟ Ƥǁƛ ǷɍǵǴ

ƛ ǶƸǴƏ ƷǿƭǾ ǻƟʋǷ ƼƵƏ ƍƷǿǅ ǯɍǆǴʋǷ Ȯʌƾʉ Ǟƥ ǻɌʌʌƼ ƷƛƷʋƸ  ǻǴƜǸƼƟ ǶƏ ƽƛ ƸǚƟ Ǿ ǻƟ
Ȯ ǻȮ ƷƼɌ ƷƻǿƵƼƟ ǯɍǆǴʌƾʉ ƍƷǿƟ 

 

ǼƜəʊ Ǟƥ ǻɌ Ƥǁƛ ǲƽˤʌʌƣƛƼ ƵƛʌƼ ƞǩǙ Ǿ ǺƸǸƛƷƼəƽƜƟ ƛƻǆǸʌǹʊ ǹɌʌƸ  ƤǰƜƱ ǻƟ ǻǴƜǸƼƟ Ɯƥ
ǱǵǙʌƥƜ͔ʊ Ɯǅ .ƷƷƼəƽƜƟ ǄǱƠǨʋƸ ƛʋǻǸǿɚǹ Ǿ ǷƦƵƜǁ ǺƻƜƟǾƷ ƜƟ ǾʋəɁʊ ƸƭʋƸ ǸƛǿƦƟʌƸ  ǻǴƜǸƼƟ

ǹɌ ƣǾƛ ɊƜǸ ƛƻ ƜǒƵ Ǿ ǺƷƼɌ ɊƻƷ ƼƦǽƟ ƛƻʌƸ. 

ǻǴƜǸƼƟǿǸʋǶƜǂ ǺƽƜƥǼƜə ƻƜɌʊ ƟʌǷ ʋɍʊ ƛ ƽƛʋǷ ə ƷƻƛǿǴʌƼ ǴʊƸǹƦǤƛ ǩƟ Ǿʌǻ  ǃǿǴƛƼǤ ƛƻ
ǴʊƸǹǹɌ. 

ǻƟ ǻǰƜǂǴ ǯƱ ƻƷ Ɯǵǅ ǻƟ ǻɌ Ƥǁƛ ǷɍǵǴ ƇƸɌ ǶƸǸƛǿƵ ƇǮƜƪǴ ǶƛǿǹǙƇ ƜǒƵ Ƽəƛʉ 
ƻƜƦǅǿǸʉ ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾ ǻǴƜǸƼƟ ƻƷƇ ǰǾ ƸǹɌ ɋǵɌʊ ƬɌ ƼəƛǵǽǤ͔ʊ ǴǿǽǥǴʊ  ǯɍǆǴ ƤǱǙ

Ƶ ƇƸǅƜƟ ǻǴƜǸƼƟ ƻƷʌƼ Ɯǵǅ Ƽəƛ .ʊǵǸǽǤƸʌǵ ǻǴƜǸƼƟ ǻɌƻƜɌ ǻȮ ǶƜƥʉ Ǵ ǲƜƮǸƛʊƇƸǼƷ  Ƹǉ ƜƟ
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ƻ ǻƟ ƇƸɌ ǶƸǸƛǿƵ ƻƜƟʋǻǆʉ ǼƛǿƶǸ ƜǒƵʌƸ ǁƻʌƌƸ ƛ ǻƟʋǷ  ƻƷ ǻɌ ǻǴƜǸƼƟ ƻƷ ǻǸ ƜǒƵ ǻɌ ƼǑƜƵ
ǻǱɌʉ .ƤǁƜǵǅ 

ǲƜƮǸƛ ƜǴƽƏʋǄ ǴʊƸǸƛǿƥ ƜǴƽƏ Ƽəƛ ǇǿǊƵ ǻƟ ƇƸǹɌ ɋǵɌ Ɯǵǅ ǻƟʋǄƜǼʉ  Ǿ ǺƷƜǁ
ɍȮǿɌʊ ǼƷ ǲƜƮǸƛ ƛƻʌƸǰǾ .ʊ ƜǴƽƏ ƼəƛʋǄ  ƼɍǤ ǶǾƸƟ ƛƻǼƷ ǲƜƮǸƛ ƸɌ ǶƸǸƛǿƵ Ǿ ǶƷƼɌʌƇƸ 

ǿɚǰƛ ƻƷ ˤƜǵƦƱƛʊʋ  ƛƻ ǶƏ ǷǴ ǻɌîǻǴƜǸƼƟǿǸʋǂ͔ʊ ƻƷǤƷƜǊƥ Ǿ ǳǼʊí ǴʊƇǳǴƜǸ Ǵ ƻƜƦǤƼəʊǿǅʋƸ .
Ǟƥ ƜǵǅʌʌƣƛƼ ǤƷƜǊƥʊ Ǵ ǲƜƮǸƛ ǳǼ ƻƷ ǾʊǼƷʌƸ Ɵ ƻƜɌ ǻƟ ǻǴƜǸƼƟ ƜƥʌƸƦǥ ǻɌ ǳǹɍǸ ƼɍǤ ǻƦƠǰƛ .

ǿɚƟ ǻɌ ƸǅƜƟ ǲƽˤʌʋǳ ƛʋǷ ǼƜə ƻƜɌʊ ƽ ǶƜǴƽʋƷƜʉ Ǵ ǣǱƥ Ɯǵǅ ƽƛ ƛƻʊƸǹɌ. 

Ɯǵǅ ƜƟʋƦǂʊ ǸƜǴƽ ǻɌʊ ƛƼƟ ƛƻʉ ƻƛƺɚƟ ǶƷƼɌ ƼɍǤʋƸǮƜɍǅƛ .ƛƷƽʊʋ Ơǅʌǻ  ǻƟʋɋ ƜǴƽƏʋǄ 
ǵǱǙʊ ƜƟ Ɯǵǅ .ƤǁƛʋƦǂʊ  ǯǨƛƸƱʋɋ ǍƼǤʌǻ ǅƜƟ ǻƦǅƛƷ ǯɍǆǴ ǇǿǊƵ ƻƷʌƸ ǾƷ Ƽəƛ .
ʋƜ ƜǴƽƏ ǲƜƮǸƛ ǻƟ ǗǾƼǅ ƷƻƛƷ ƷǿƭǾ ǮƜǵƦƱƛ ƸǹȮʋǄƜǼʊʋ  Ǿ ƼƥƷǾƸƲǴ ƛƻ ƣˤƜǵƦƱƛ ǻɌ

Ǵ ƼƥƷǾƸƲǴʊƇƸǹɌ ǹɌʌƸ. 

ǵɌʊ ƦǁƛǴ ɋǵɌ Ɯǵǅ ǻƟ ǶƷƼɌ ƤƱƛƼʊƸǹɌ ưǍƛǾ ǻɌǹɌ ƼɍǤ ƼƥʌƸǵǼ .ʌƻǿǒǹ  ƤƠƲǉ
ƛƼƟ ƛƻ ǯɍǆǴ Ƽəƛ .ǶƷƼɌʉ ʋɋ Ʒ ǈƶǅʋƼɚ Ǎǿƥʌư ǼƷʌƸ ƦƱ)ʊ Ə ƻƷ ǶƜƥƷǿƵʋǻǹǼƜə (ʊ 

ƛ ƽƛ ǯƠǨʋǻɍǹ ǄǁƼȢǺƛƻ ǻƟ ƇƷǿǅ ǲƜǵƥ ǶƜƥǴ ǯƱʊǁƻʌƸ. 

ǰǾʊ ǼƜəʊ ƼƦǽƟʋǷ ǹɍƥʌɋƜǼʉ ǮƜɍǅƛƛƷƽʊʋ ǳǼ õ Ƽəƛ ƷƛƸǚƥ ƜǼƜǒƵ ʌǂƟƻƜ ƽʋƷƜ Ɵ ƸǅƜ
ʋƜ Ȣ Ǿ ɗƻƾƟ ƸɌʌȯʌǺƸ  ƸǅƜƟõ ƜƟ ǯɍǆǴ ǻƭƛǿǴ ʊǴƸǸǿǅǼƜə .ʊ ƼƦǽƟʋǷ ƾəʋǻǹ ƞǩǙǆǸʌǹʊ 

ǺƷƜǁ ǾƜƭ Ɯƥ ǻǴƜǸƼƟ ǶƷƼɌʊʋ ǵǽǥƟ ƛƻ ǶƏ Ɯǵǅ Ǿ ƸǹɌ ƻƜɌ ǻɌ ƤǁƛʌƸ. 

ƛƼƟʉ ǻǴƜǸƼƟǿǸʋǶƜǂ ǺƽƜƥǼƜə ƇƻƜɌʊ ƞǩǙǆǸʌǹʊ ǵǸ ǻɌ ƛƼȮ Ƥǁƛ ƤƶǁʊƸǹǼƛǿƵ 
ƜǼƸɌʊʋ ǻƦǅǿǸ ǻɌƦƱ) ƸǹǹɌ ɊƜȢ ƛƻ ƸǸƛʊ Ǵ ƼəƛǯɍǆȣɌ Ƽəƛ .(ƸǅƜƟ ƻƛƷʊ  ƻƷ ǻǴƜǸƼƟ ǶƷƼɌ
ʋɋ ƜǤʋǯ ƷʋƼɚ Ǵ ɋǵɌ Ɯǵǅ ǻƟʊƸǹɌ ƼƦǽƟ ǀƱ ǻɌʉ ǅƜƟ ǻƦǅƛƷʌƇƸ ȣɌ ƛƻ ǶƏʊ  Ǿ ǺƷƼɌ

ǹɌ ǢƺƱ ƛƻ ǏǿǒƵ ǀȣǁʌƸǴ ǯƱ ƽƛ ƸǚƟ .ǯɍǆ ǴʊǸƛǿƥʌƸ ǻǴƜǸƼƟ ǻƟ ǺƻƜƟǾƷ ƛƻ ǶƏʉ 
ǸƜƠǂȯƟ ǶƜƥƷǿƵʌƸ. 

ȢʌƛƸ  ǶƷƼɌʋɋ źɗƜƟ Ǹ ƤƶǁƼǁʌƽƜ Ǿ ǶƷƼɌ ƻǿǝ ƇƛƼƭƛ ƇǶƸǸƛǿƵ ǻƟ ǼƜəʊ ƞǩǙǆǸʌǹʊ 
ƛ ƽƛ ǲƛƸɌ ƼǼ ƻƷ Ƽəƛ .ƷƻƛƷʋǷ ə ƷƻƛǿǴʌƼ ƷƜƦǤƛʋƸ Ɯƭ ǻƟ Ǻƛƻ Ǿʊʋ ƷƼƠǸʋƇƸ ƷʋƼɚʉ  ǶƜƲƦǴƛ ƛƻ

ǹɌʌƸ. 



 ǯȢƜƥƜǼ  ȉȊȌ 

 

 

Comparable 
ǕƟ Ȭ NDȃȤȬǔȃȯDȴǵ DȅǱĊ  ȅǶơƔȴƠ +ȅǶƣNȆǱǕǯ eǯȉȬĊ L NDȃȤȬ ǯǱ cLȴǱǕȅƤ  OD

ȈNȅǱ Vȴȯ cǯȭȲǔ ȚDȴȯD "Lȴȋǔ ǯȤȬ ȨǱǯȣ ȱƠǕȱȉ ȉȲȬ ȃȰǶǔȃȰȯDȴǵ  ceNL NL
ǕƟ ȩǖǴȉ D ȱǱ ǯȬ "ȃȯȴȋ ǰǵȅȬ e dȃȋ dLDL NDȅȣǕȮ ǯȤȬ ȨǱǯȣ +LNDȴȬǕȱȉ Ǖǯ 

Comparable ȬǔȴƣǖǕȫ" 

Data Structure 
ȱȚȴȭǼȬDĊ LǯȤȬ ODǕȅ ȩ ǰȩǯȣ NL ǰȪȝD ȱƠ ȓǲǵȅȬǖǴȉ+ǯȲ LǕȅȰȌơĊ+ǯȲ ȨŹǯǵ ǯȲ
Ɣ """ eǖdȃ Ȭǔȃȯȴȋ" 

DSU 
dǯǵȴƠ ȃȋdĊ "decorate -sort -undecorate"ȴƤȩD +ǔǕ ǴȈD ȩ ȱƠǖǶȉǔ  OD
ȨŹǯǵȬ ǰǵȅȬ +ȱǶȁǯȈ DN ǯȲǔȃȰƠ Ƕȭȉȣ eǔ Ƕȯ ODǖȱǼ Ȭ IDȅȂǶȈD DNǔȃȰƠ" 

Hashable 
Țȴȯǔ  ȱƠǕƟ Vȴȯ "LNDL ȊȲ șǱǯǵǯȲĊ ȝǖȨǱǯȣȅ Ȟǵǖǖȅ ǿȎ LDȃȚD ȨǹȬǖ+ǽ 
NǯȌȚDĊ ȱǶȋN eȌȲ ǯȲǖȨǲ Vȴȯ :ȃȰǶȉȲǯȲĊ Ȟǵ ȨǱǯȣǖǖȅ ȩ ȨǹȬǖǴȉǯȲ  e
LǕȅȰơȌĊǯȲ ȌȲǖȨǲ ȯǖȃȰǶȉ" 

Scatter 
ȪȭȚǖ mGǯ  ǯǱ NǯǶȠNǕƟ ȩDȴǵǔ ȩ cDȴȰȚ ȱǱǖǶȉǔ ƣN? ODǖǴȰȬȴǯȲ" 

Shape 
ȱȎɀȁDĊ  ODǕƟ Ơȅǵ e dODȃȯD +Vȴȯǖǰ ǕƟ "dLDL cǯȭǶȁǯȈ 

Singleton 
ȩǖǴȉ )Ǖǯ ȩDȴǵ ȅȲǔ LǕȅƤĊ(  ǯǱǕƟ "ǴȰȭȩD 



ȉȊȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Tuple 
ȩDȴǵ mǔ ȝǖȨǱǯȣȅ Ȟǵǖǖȅ ǴȰȭȩD OD"ǯȲ 

Tuple Assignment 
ȋNǯȭƣǔ  ǯǱ ȱƠǕƟ ȩDȴǵǔ  e ǴȈDN ǴȭȈ NLǕƟ ȞǶȬ OD ȨŹǯǵǖǯȲȅ  ŸƔ ǴȭȈ NL
Ȭ bǯǼȯDǔLȴȋOND ǴȈDN ǴȭȈ "ǕǱǯǔ ǴȰȭȩD ȇźȈ e dȃȋǯȲĊ ȞǶȬ ȱǱ c?ǖǯȲȅĊ 

Ȭ dLDL RǯȏǶȁD ŸƔ ǴȭȈǔȃȯȴȋ" 

 

From

 

 

Sample Line:  

From stephen.marquard@uct.ac.za Sat Jan  5 09:14:16 2008  

Enter a file name: mbox - short.txt  

cwen@iupui.edu 5 

Enter a file name: mbox.txt  

zqian@umich.edu 195 

From

 



 ǯȢƜƥƜǼ  ȉȊȎ 

 

 

python timeofday.py  

Enter a file name: mbox - short.txt  

04 3 
06 1 
07 1 
09 2 
10 3 
11 6 
14 1 
15 2 
16 4 
17 2 
18 1 
19 1 

az

az

 

https://en.wikipedia.org/wiki/Letter_frequencies   
 

https://en.wikipedia.org/wiki/Letter_frequencies




 

GNǯǲȚǯȲĊ dȃȚǯȣǯǱ 

RegEx 

Ɯƥ ƛʋƜƮǹʉ ƜǤ ƇƻƜɌʋǯ Ǵ ƛƻʊƸǸƛǿƵʋƇǳ ƜǼǿɚǰƛ ǮƜƠǸƷ ǻƟʉ Ǵ ǇƜƵʊƦǆəʌǳ ǶƏ Ǿ ƛƻ ƜǼ
Ǵ ƫƛƼƶƦǁƛʊƷƼɌʋǳ ƜǽǸ ƻƷ ǾʋƤ ǱǵǙʌƣƜƜǼʉ ǉƜƵʊ  ʉǾƻǶƏǴ ǲƜƮǸƛ ƜǼʊƷƛƷʋǳ ƽƛ ƜǴ .
ƜǼƸƦǴʉ  ǯƪǴ ǻƦǅƻsplit  Ǿfind ǰ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǾʌƤǂƜǼ ǻƦǅƻ ǶƷƽ ȬƜǨ Ǿ ƇƜǼ
ƤǵǂǨƜǼʊʋ ƜƵ ƛƻ ǏǿǒƵ ƽƛǴ ƫƻʊƷƼɌʋǳ. 

ƻƜɌ ǉǿƥ ǻȯǸƏ ƸǹǸƜǴ ǻƟ ƇƫƛƼƶƦǁƛ Ǿ ǿƮƦǂƭʌǣ ƷƼɌʋƇǳ ƛƻ ƻƸǩǸƏʋƬ ƜȢ ǻɌ ƤǁƛʋǶǿƦ 
ƛƼƟʉ  ǶƏʋɋ ǻǸƜƶƟƜƦɌʉ ǂƟʌƻƜ  ǲƜǸ ǻƟ ƸǹǵƥƻƸǨRegular Expressions ʋƜ ƣƻƜƠǙƜǼʉ 

ƛ .ƷƻƛƷ ǺƸǙƜǨƜƟʋǷ ƽ ǻƟ ǻǸƜƶƟƜƦɌʋƼƥƜƠʋǷ ǂƟ ǷɍǵǴ ǯɍǅʌƻƜʉ ƛ ƽƛʋǷ ƜǕǾʋǣ ƸǴ ƛƻʋƼʋƤ 
ƛƼƭƛ Ǿʊʋ ǴʊƸǹɌ. ƣƻƜƠǙ ƜǴƜǼʉ ƷƛƸǸ ǃƽǿǴƏ ƛƸƦƟƛ ƻƷ ƛƻ ǺƸǙƜǨƜƟʋǳ  ƣƻƸǨ ƻƜǹɌ ƻƷ ǶǿȮ
ƽʋƇǶƜǅƷƜ ǵɌʊ ȢʌȯʌǺƸ ƛƼƟ Ǿ ƸǹƦǂǼʉ ƜǹǅƏ ƇǶƛƼƟƻƜɌʊʋ ƣƻƜƠǙ ͔ǷƦǴ ƜƟƜǼʉ ǵɌ ƇǺƸǙƜǨƜƟʊ 

.ƷǿƟ ƸǼƛǿƵ ƼƠǸƜǴƽ 

ƣƻƜƠǙƜǼʉ Ƽǩƥ ǺƸǙƜǨƜƟʋƜƠ ƛƼƟ ƛƻ ǶƜǅƷǿƵ ɋȮǿɌ ǶƜƟƽʉ ƜǤ ƻƷ ǿƮƦǂƭʋǯ ƾƮƥ Ǿʋǻ 
ǱƲƥ Ǿʌǯ ǻƦǅƻ.ƸǸƻƛƷ ƜǼ ǩƱ ƻƷʌƤǩ ƝƜƦɌƜǼʊʋ ƛ ƝƜƟ ƻƷ ǐǩǤ ǻɌ ƸǹƦǂǼʋǷ ƣƻƜƠǙ ƜǼ

ǺƸǅ ǻƦǅǿǸƛ ƻƷ .ƸǸƛʋǷ ǻǵǆȮ Ɯǽǹƥ ƜǴ ǯǊǤƛʉ ƻƷ ƽƛʋƜʉ Ǵ ǃƽǿǴƏ ƛƻ ǶƏ ɗƻƾƟʊǼƷʌǳ .
ƛƼƟʉ ƙƾƭʌƣƜ ƟʌƼƦǆ ǰ ǻƟʌɋǹƜǼʉ ƽʋǹɌ ǻǚƭƛƼǴ ƼʌƸ: 

http://en.wikipe dia.org/wiki/Regular_expression   
https://docs.python.org/2/library/re.html   

http://en.wikipedia.org/wiki/Regular_expression
https://docs.python.org/2/library/re.html


ȉȋȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǻǸƜƶƟƜƦɌʉ ƣƻƜƠǙƜǼʉ  ƇǺƸǙƜǨƜƟre ƜƟ ǻɌ ƷƻƛƷ ǲƜǸʋƦǂʊ  ƽƛ ǺƷƜǥƦǁƛ ƽƛ ǯƠǨ Ǿ ƛƸƦƟƛ ƻƷ
ǶƏǻǴƜǸƼƟ ƻƷ ƜǼʉ ǶǾƻƷ Ɯǵǅƻʋƾʉ ʋƜ ƛʋǿȣǵƣƻ ǺƷƜǁ .ƷǿǅƼƥʋǷ  ǻǸƜƶƟƜƦɌ ƽƛ ǺƷƜǥƦǁƛ ƤǰƜƱ

ƣƻƜƠǙƜǼʉ  ǘƟƜƥ ƇǺƸǙƜǨƜƟsearch ǻǴƜǸƼƟ .Ƥǁƛʉ ƽʋƼ Ǵ ǶƜǆǸʊƸǼƷ  ǻɌʋɋ ǺƼǽƟƻǾźʉ 
 ǘƟƜƥ ƽƛ ǺƷƜǁsearch :Ƥǁƛ ǻǸǿɚȮ 

# Search for lines that contain 'From'  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line  = line.rstrip()  

    if re.search('From:', line):  

        print(line)  

 
# Code: http://www.py4e.com/code3/re01.py  

ƻƷ ƜǤ ƛƸƦƟƛ ˤƜƟ ǮƜƪǴʋǯ ƷƼɌ ƽƜƟ ƛƻʋǳ ƜǤ ǏǿǒƵ ƽƛ ǲƛƸɌ ƼǼ ƻƷ Ǿʋǯ Ʒƽ ǻǩǱƱʋǳ ƜƟ ǀȣǁ .
ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ search() ǑǿǒƵ Ɯǽǹƥʊ Ʀǅƻ ǯǴƜǅ ǻɌ ƛƻǻʉ From: ǴʊƸǸǿǅ 

ƷƼɌ ȠƜȮ ƛƻʋǳƛ .ʋǷ ǚǨƛǾ ƣƻƸǨ ǻǴƜǸƼƟʊ ƣƻƜƠǙƜǼʉ ǵǸ ǶƜǆǸ ƜǴ ǻƟ ƛƻ ǺƸǙƜǨƜƟʊƸǼƷ  ƛƼȮ
ƦƱƛƻ ǻƟ ǻɌʊ Ɵ ǾƜ  ƽƛ ǺƷƜǥƦǁƛline.find () ǵǼ ƜǴʌǷ ƻƜɌʉ  ǻɌ ƛƻre.search  ƇƷƼɌ

ǴʊƦǂǸƛǿƥʌǳ ǼƷ ǲƜƮǸƛʌǳ. 

ƣƻƸǨ ƣƻƜƠǙƜǼʉ ǸƜǴƽ ǺƸǙƜǨƜƟʊ Ǵ ǈƶǆǴʊƷǿǅ ƜǼƼƦɌƛƻƜɌ ƜǴ ǻɌʉ ǉƜƵʊ  ǻƟ ƛƻ
ǻƦǅƻƛʉ Ǵ ǻɌʊǼƛǿƵʌǳ ǹɌ ǿƮƦǂƭʌǳ ƜǵǸ ǻǤƜǍƛʌʋǳƛ .ʋǷ Ǵ ǺƽƜƭƛ ƜǴ ǻƟ ƻƜɌʊƸǼƷ  ǮƼƦǹɌ ǻɌ

Ɵ ƤǨƷ ƜƟ ƛƻ ǏǿǒƵʌƼƦǆʉ ɚƟ ƤǁƷ ƻƷʌƼʋǳƛ ǶƷƼɌ ǻǤƜǍƛ .ʋǷ ƜǼƼƦɌƛƻƜɌʉ  ǻƟ ǇƜƵ
Ǵ ɋǵɌ ƜǴ ǻƟ ƇǺƸǙƜǨƜƟ ƣƻƜƠǙʊƸǹɌ  ƜƥƜǼƻƜɌʉ ȢʌȯʌǺƸ ǻǤƼƱ Ǿƛʉ  ƛƻ- ƛƼƟʉ  Ǿ ǧƟƜǒƥ

ǻƦǅƻ ƫƛƼƶƦǁƛ ƜǼ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋɋ ǂƟ ƸɌ ǻǚǒǨʌƻƜ  ɋȮǿɌ- ȢʌǺƷƜƽƜǁʉ ǹɌʌǳ. 

ǻƟ ƛƼƟ (^) ƣźƼŸɌ ƼƦɌƛƻƜɌ ƇǮƜƪǴ ǶƛǿǹǙʉ ƛƸƦƟƛ ƜƟ ǧƟƜǒƥʉ ƣƻƜƠǙ ƻƷ ǐƵƜǼʉ  ǺƸǙƜǨƜƟ
Ǵ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴʊəʌƷƼƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟ .ʋǷ ǱƟƜǨʌƤ Ǵ ƜǴʊǸƛǿƥʌǳ ǻǴƜǸƼƟʉ ƻǿƭ ƛƻ ƷǿƵʉ 

ǞƥʌʌƼ ǼƷʌǳ ǑǿǒƵ Ɯǽǹƥ ǻɌʊ  ǻɌFrom: ƛƻ ƛƸƦƟƛ ƻƷʉ Ơǒƥ ƸǸƻƛƷ ƷǿƵʌǧ  ǮƜƪǴ .ƸǸǿǅ ǺƷƛƷ



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȋȈ 

 

ƽʋƼ ƠƟ ƛƻʌǹʌƸ əƻƏ ƜǴ ǻǸǿɚȮ ǻɌʌƤǹǴǿ Ǟƥ ƛƻ ǺƸǙƜǨƜƟ ƣƻƜƠǙʌʌƼ ƷƛƷʋǳ ƛ ǻƟ ƜƥʋǷ  ƤǁƷ ǳǽǴ
ȢʌƛƸ ǹɌʌǳ: 

# Search for lines that start with 'From'  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstr ip()  

    if re.search('^From:', line):  

        print(line)  

 
# Code: http://www.py4e.com/code3/re02.py  

ǶǿǹɌƛ ǑǿǒƵ Ɯǽǹƥ ǻǴƜǸƼƟʊ ǻƦǅƻ ƜƟ ǻɌʉ From: Ǵ ƽƜǝƏʊƸǸǿǅ Ơǒƥ ƛƻʌǧ ƛ .ƷƛƷ ƸǼƛǿƵʋǷ 
źǮƜƪǴ ƵʌǱʊ ƜǼƻƜɌ ƽƛ ǺƷƜǁʊʋ Ǵ ǻɌ ƤǁƛʊǸƛǿƥʌǳ  ƸƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟstartswith ()  ƽƛ

ǻǸƜƶƟƜƦɌʉ ǼƷ ǲƜƮǸƛ ǻƦǅƻʌǳǰǾ .ʊ ƛʋǷ ȢʌǲƜ ƛƼƟ ƛƻʉ ƣƻƜƠǙ ǻɌ ƷƻƛƷ ƜǴƜǼʉ  ǯǴƜǅ ǺƸǙƜǨƜƟ
ƥ ƜƟ ƜǼƼƦɌƛƻƜɌƜǸƛǿʊʋƜǼʉ ǉƜƵʊ Ɵ ǮƼƦǹɌ ƜǴ ǻƟ ǻɌ ƸǹƦǂǼʌƼƦǆ ƛƼƟʉ ƜǼƻƜɌ ǲƜƮǸƛʉ 
Ǵ ƛƻ ǣǱƦƶǴʊƸǼƷ. 

 

ƷƛƸǚƥ ƟʌƼƦǆʉ ƜǼƼƦɌƛƻƜɌʉ ƛƼƟ ǇƜƵʉ  ǷƦƵƜǁƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟʉ  ƷǿƭǾ ƼƥƸǹǵƥƻƸǨ
ǺƷƜǥƦǁƛƼͥȢ .ƸǸƻƛƷƼƥʋǷ  ǇƜƵ ƼƦɌƛƻƜɌîǻǒǩǸ íʋƜ  ǶƜǵǼîǯǴƜɌ ǣǨǿƥ í ƼǼ ƜƟ ǻɌ Ƥǁƛ

ƼƦɌƻƜɌʉ Ơǒƥʌǧ ȢʌƛƸ ǴʊƸǹɌ ƜƟ ǻɌ Ƥǁƛ ƼƦǽƟ .ʋɋ ưǍƛǾ ƛƻ ǲƷǿƵ ƻǿǖǹǴ ǮƜƪǴƟ ƼƥʌǶƜ 
.ǳǹɌ 

ƻƷ ƽ ǮƜƪǴʋƇƼ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ F..m: ǻƦǅƻ ƼǼ ƜƟƛʉƇ  ƽƛFrom: ǤƼə Ɯƥ ǻƦFxxm: 
 ǾF12m: ʋƜ F@!m:: Ǵ ƻǿƭʊƷǿǅƜƮǸƏ ƽƛ .ʊʋ  ǻɌîǻǒǩǸ íʋƜ  í.î ƻƷʋɋ  ǺƸǙƜǨƜƟ ƣƻƜƠǙ

ƼƦɌƻƜɌ ƼǼ ƜƟ ǧƟƜǒǴʉ ǨƼǤ ƇƷǿƟ ƸǼƛǿƵʊ ǵǸʊƸǹɌ Ɵ ǻɌʌǷ F  Ǿm ƜǼƼƦɌƛƻƜɌ ǻȮʊʋ  ƇƸǅƜƟ
ǤƜɌ ǐǩǤʌƤǂ Ʒ ƷƛƸǚƥ ǻɌǾ Ɵ ƼƦɌƛƻƜɌʌǷ ʋɋ  ƜƟ ǻɌ ǻƦǅƻF Ǵ ǗǾƼǅʊƷǿǅ  ƜƟ Ǿm:  ǻǵƥƜƵ



ȉȋȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǴʊʋƸƟƜ ǺƸǙƜǨƜƟ ƣƻƜƠǙ Ɯƥ ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾʉ ǻƦǅƻ Ƈƛƻ ǻƦǅƻ ǶƏ ƜǴʉ îƝƛƺƭ í ǻƟ
Ɵ ƝƜǂƱʌƷƻǾƜ. 

# Search for lines that start with 'F', followed by  

# 2 characters, followed by 'm:'  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    if re.search('^F..m:', line):  

        print(line)  

 
# Code: http://www.py4e.com/code3/re03.py  

ƛʋǷ ǸƜǴƽ ƇǃǾƻʊǻɌ ǱƟƜǨ ƜƟʌƤ ɌƼƥ ǲǿǱǚǴƜǸ ƷƛƸǚƥ ǻƟ ƻƛƼɍƥʌƞ ǂƟ ƣƻƸǨ ƇƷǿǅʌƻƜ ƟʌƼƦǆʉ 
ȢʌƛƸ ǴʊƸǹɌƼƦɌƛƻƜɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ Ɯǵǅ . ƜǼ*  Ǿ+ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƻƷʉ ǻǴƜǸƼƟ ǻƟ ƇƷǿƵ 
ǴʊǿəʌʋƸ Ǵ ƼƦɌƛƻƜɌ Ƕ˥Ǥ ǻɌʊƸǸƛǿƥ ǴǿǱǚǴƜǸ ƷƛƸǚƥ ǻƟʊ ƛ Ǿ ƇƷǿǅ ƻƛƼɍƥʋǷ ǰƜɍǅƛ ƷƻǿǴʊ  ƻƷ
Ơǒƥʌǧ ǶƷƛƷ ǶƏƛ ƜǼʋƷƜƮ ǵǸʊƸǹɌ. 

ƜǅʋƸ ǵɌʊ əʌƬ ǅƜƟ ǺƸǅʌƸƻƛƺɚƟ .ʋƸ ǵɌʊ ưǍƛǾƟ ƛƻ ǻǰƜǂǴ ƼƥʌǶƜ  ˤƜƟ ǮƜƪǴ ƻƷ .ǳǹɌ
Ɵ ǻǒǩǸ ǾƷ ƜǴʌǷ F  Ǿm ƦǅƛƷʌǳ Ǵ ǶƜǆǸ ǻɌʊƷƛƷ ƜƟʋƦǂʊ ƟʌǷ F  Ǿm ǐǩǤ  ǾƷ ǐǩǤ Ǿ

ǵǸ ǦƼǤ ǻƦƠǰƛ) ƼƦɌƛƻƜɌʊƸǹɌ Ɯǵǅ Ǿ ǯɍǅ ǻȮ ƜƟʋǱʊƇ  ƷǿƭǾ (Ƥǁƛ ǳǽǴ ǶƜǅƷƛƸǚƥ ǻɍǱƟ
Ɵ ƻƷ ƻǿƭ ƇǻƦǅƻ Ɯƥ ƸǅƜƟ ǻƦǅƛƷʌƜʋƸƜƭ ǻƟ Ƽəƛ ˤƜƱ .ʉ  ƽƛ ǻǒǩǸ ƷƸǙ ǾƷʋɋ  ǺƻƜƦǁ Ǿ ǻǒǩǸ

)F.*m:ǹɌ ǺƷƜǥƦǁƛ (ʌƇǳ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ ƛ ƜǴʋǻǸǿɚǹ ǹǚǴʊ ǴʊƷǿǅǻƦǅƻ ƼǼ :ƛʉ  ƜƟ ǻɌF 
Ʒǿǅ ǗǾƼǅ  ƜƟ Ǿm:  ǻǵƥƜƵʋƇƸƟƜ  ƻǿƭ ƜǴ ƣƻƜƠǙ ƜƟʋƜ ǩƱ ƻƷ .Ƥǁƛ ǧƟƜǒǴʌƤǩ .* 

ǴʊǿəʋƸ Ǹ ǳǽǴ ǻɌʌƤǂ ƟʌǷ F  Ǿm  ƼǥǉʋƜ Ǵ ƸǉʌǱʌǶǿ ƛƻƜɌƼƦɌ ǻƦǅƻ Ƽəƛ Ɯǽǹƥ ƇƸǅƜƟƛʉ 
 ƜƟ ǻɌ ƸǅƜƟF  ƜƟ Ǿ Ʒǿǅ ǗǾƼǅm:  ǻǵƥƜƵʋƸƟƜ Ȯ ǻǵǼʌƾ .Ƥǁƛ ǯƱ 

ǰǾʊ ǻƟ ƤǴ˥Ǚ ǺǾ˥ǙʋƜ + ƻƜɌ ǻȮʉ ǴʊƍƸǹɌ ƛʋǷ ǨƷ ƤǴ˥ǙʌƜǩ ƻƜɌʉ  ǲƜƮǸƛ ǺƻƜƦǁ ǻɌ
ǴʊƸǼƷ Ǵ ƛƻʊƇƸǹɌ ƛ ƜƟʋǷ ƦƱ ǺƻƜƦǁ ƤǰƜƱ ƻƷ ǻɌ ƣǾƜǥƥʊ ƼƦɌƛƻƜɌ Ƽəƛʉ Ɵ ǳǼʌǷ F  Ǿm 

Ǵ ƻƷ ƻǿƭ ƜǴ ƣƻƜƠǙ ƇƸǅƜƟ ǻƦǅƛƸǸ ƷǿƭǾʊƏʋƸ )Fm: Ǵ ƻƷ ƻǿƭ ǺƻƜƦǁ ƤǰƜƱ ƻƷ ˥ƪǴʊƏʋƸ (



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȋȊ 

 

ǰǾʊ ƦǨǾʊ ǻƟ ƽƛǾ˥ǙǺ Ǵ ǺƷƜǥƦǁƛʊǹɌʌƇǳ ƜƟʋƦǂʊ  ǯǨƛƸƱʋɋ Ɵ ƼƦɌƛƻƜɌʌǷ F  Ǿm:  ƷǿƭǾ
 Ǿ ƸǅƜƟ ǻƦǅƛƷFm: .ƸǴƏ ƸǼƛǿƶǸ ƻƷ ƻǿƭ 

ǻƟ Ʒ ƣƻƜƠǙʋƼɚ ƛʋǷ ƜǼƼƦɌƛƻƜɌʉ ǻƦǅƻ ƻƷ ǺƷƜǁʉ  Ƽǥǉ ƇǿƮƦǂƭʋƜ ) ƼƦɌƛƻƜɌ ƸǹȮ ƻƷ
 Ǿ (ǺƻƜƦǁ ƤǰƜƱʋɋ ʋƜ ǻƟ ƤǰƜƱ ƻƷ) ƼƦɌƛƻƜɌ ƸǹȮǴ ƝƜǂƱ ǻƟ ǧƟƜǒǴ ƛƻ (ǺǾ˥ǙʊƸǸƻǾƏ. 

ˤƜƱ ƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟʋǷ ǱƟƜǨʌƇƤ ǿƮƦǂƭ ƜǴʉ ǨƷʌǧƼƥʉ Ɵ ƻƷʌǷ ̲ǏǿǒƵƜǤ ʋǯ ȢʌǆʌǷ 
əƻƜɌ ǻƟ ƜƟʌƼʉ ƛǾʋƸǱ ƣƻƜɌƜǼʉI  Ǵ ǲƜƮǸƛ ǺƸǸǿǅ ƻƛƼɍƥʊǼƷʌǳ: 

# Search for lines that start with From and have an at sign  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    if re.search('^From:.+@', line):  

        print(line)  

 
# Code: http://www.py4e.com/code3/re04.py  

ǻƦǅƻʉ  ƇǿƮƦǂƭʋǹǚʊ "^From:.+@ǒƵ ƼǼ ƜƟ "ʊ  ƜƟ ǻɌFrom:  ǀȣǁ ƇƷǿǅ ǗǾƼǅ
ʋɋ ʋƜ ǿǱƭ ƻƷ ƼƦɌƛƻƜɌ ƸǹȮʉ ƣƛ ƤǴ˥Ǚ ǻƟ Ǿ ƸǅƜƟ ǶƏƜǁʋǷ Ǵ ƻƷ ƻǿƭ ƇƸǁƼƟʊƏʋƸ. 

ƻƷ ƛǾ ǻƟ ˤƜƟ ǮƜƪǴʋƣƻƜɌƸǱ ".+Ǵ "ʊǸƛǿƥʌƸ ƛʋǻǸǿɚǹ ɚǸǹɌ ǺƜʌƸƼǼ ƜƟ ǧƟƜǒǴ :  ƷƛƸǚƥ
ƼƦɌƛƻƜɌʉ Ɵ ǻɌʌǷ  ƤǴ˥Ǚ Ǿ ǻǒǩǸ ǾƷ@ ǑƼǅ ǻƟ ƇƸǅƜƟʊ  ǯǨƛƸƱ ǻɌʋɋ Ɵ ƼƦɌƛƻƜɌʌǷ 
 Ǿ ǻǒǩǸǾƷ@ .ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾ 

ƜƟ  ǶƷƼɌ ǻǤƜǍƛʋɋ Ʒ ƼƦɌƛƻƜɌʋƇƼɚ ǴʊǶƛǿƥ ǿǱƭʉ ƜǼƼƦɌƛƻƜɌ ͝ǘǵǑʉ ǻƟ ǺƻƜƦǁ Ǿ ǺǾ˥Ǚ
ƽ ƍǘǵǑ ƛƼȮ .ƤǤƼə ƛƻʋƛƼ ƛʋǷ ǂƟ ƜǼƼƦɌƛƻƜɌʌƻƜ ƼƱʋǈ Ɯƭ Ɯƥ Ǿ ƸǹƦǂǼʊʋ ǹǸƛǿƦƟ ǻɌ Ƹ

Ȣ ǃƼƦǂəʌƛƸ ǴʊƸǹǹɌƽ ǮƜƪǴ ǻƟ .ʋƼ ǹɌ ƤǨƷʌƸ: 

                                                           

I .ǲ .Ƥǁƛ ƻƜəƽƜǁ ʉƼƦɌƛƻƜɌ ƼǼ ƜƟ ǻɌ ʊƦǴ˥Ǚ 



ȉȋȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> bio = 'Hi, my name is Eman and my websites are ilola.ir 

and ...'  

>>> searchMyBio = re.findall('m.*a', bio)  

>>> print(searchMyBio)  

['my name is Eman and my websites are ilola.ir a']  

>>> 

ǰǾƛʌǷ ƽʋǻƦǅƻƼƛʉ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟ ǻɌʉ Ǵ ƻƷ ƻǿƭ ƜǴʊƏʋƸ îmy na í ƜƟ ǻɌ Ƥǁƛm  ƻƷ
ǻǵǱɌʉ my  ǻƟ Ǿ ƇǺƸǅ ǗǾƼǅa  ƻƷname ǴʊƸǁƻǰǾ .ʊ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ ƼƱ ƜǴʋǈ 

Ɯƭ Ɯƥ Ǿ Ƥǁƛʊʋ Ǵ ǃƼƦǂə ƛƻ ǃƷǿƵ ƸǸƛǿƦƟ ǻɌʊƇƸǼƷ ǵǼ ǻƟʌǷ  ǻƟ ƼǑƜƵa  ƻƷname 
ƼƵƏ Ɯƥ ƛƻ ǃƷǿƵ Ǿ ǺƷƼɍǸ ƤǙƜǹǨʋǷ a ǴƷǿƭǿ  ƇǻƦǅƻ ƻƷʋǹǚʊ and ǴʊƸǸƜǆ̲Ɍ ǻǸǿɚǸƜǵǼ .

ƦǸ ǻɌʌǻƮ Ǵ ǺƸǼƜǆǴ ƛƻʊǹɌʌƇƸ ƛƼƟ ƜǴ ǃ˥ƥʉ  ǻƦǅƻ ƻƷ ǿƮƦǂƭʋɋ ƽʋǻƦǅƻƼʉ ƼǩƥʋƜƠ  ƽƛƻƷ
 ƼƦɌƛƻƜɌ ǇƼƱ Ǿ ǘǵǑ ƼǑƜƵ ǻƟ* ƛƼǅ .Ƥǁƛʋǐ ƛƼƟʉ  ƼƦɌƛƻƜɌ+ ǵǼ ǻƟ ǳǼʌǷ  ƣƻǿǉ

.Ƥǁƛ 

ƻƷ ǩƱʌƤǩ ƛ ƻƜǂǤƛ Ǿ ǶƜǹǙʋǷ .ƤǁƜǵǅ ǶƜƦǁƷ ƻƷ ƜǼƼƦɌƛƻƜɌ ƛƼƟʉ Ɵ ƣƜǙ˥ǑƛʌƼƦǆ 
ƙƾƭ ƽƛʌƣƜ ǴʊǸƛǿƥʌƸ ƼƱ ƻƜƦǤƻ ǶƷƼɌ ǃǿǴƜƵ ƜƟ ǐƠƥƼǴ ƷƜǹǁƛʋǻǸƜǊ ǹɌ ǻǚǰƜǒǴ ƛƻʌƸ. 

https://docs.python.org/3/howto/regex.html#greedy - versus- non-

greedy  

 

Ƽəƛ ǼƛǿƶƟʌƸ  ƽƛ ǺƷƛƷ ǻɌʋɋ ƜȢ ƻƷ ǻƦǅƻʋǶǿƦ ǹɌ ƫƛƼƶƦǁƛʌƇƸ ǴʊǸƛǿƥʌƸ  ƽƛfindall () 
ǹɌ ǺƷƜǥƦǁƛʌƸƛ .ʋǷ ƽ ǲƜǵƥ ƸƦǴʋǻƦǅƻƼƜǼʊʋ  ƜƟ ǻɌʋɋ Ǵ ƻƷ ƻǿƭ ǺƸǙƜǨƜƟ ƣƻƜƠǙʊƏʋƸǹ  ƛƻ
Ǵ ƫƛƼƶƦǁƛʊƸǹɌǹɌ ǋƼǤ ˥ƪǴ .ʌƸ Ǵ ǻɌʊǼƛǿƵʌƸ Ȯ ƼǼʌƾʉ Ơǅ ǻɌʌǻ  ǻƟʋɋ ƛ ƿƻƷƏʋǵʌǯ 

ǾƸƟ ƇǐƵ ƼǼ ƽƛ ƛƻ ƤǁƛǶ ǹɌ ƫƛƼƶƦǁƛ ƇǶƏ ƞǰƜǨ ǻƟ ǻƭǿƥʌƸ ǶƛǿǹǙ ǻƟ .ʋɋ  ƇǻǸǿǵǸ
ǴʊǼƛǿƵʌǳ ƿƻƷƏƜǼʉ ƛʋǵʌǯ ƽ ǏǿǒƵ ƽƛ ƛƻʋƼ ƟʌǶǾƼ ǆɍƟʌǳ: 

https://docs.python.org/3/howto/regex.html#greedy-versus-non-greedy
https://docs.python.org/3/howto/regex.html#greedy-versus-non-greedy


 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȋȌ 

 

From stephen.marquard@uct.ac.za Sat Jan  5 09:14:16 2008  

Return- Path: <postmaster@collab.sakaiproject.org > 

          for <source@collab.sakaiproject.org>;  

Received: (from apache@localhost)  

Author: stephen.marquard@uct.ac.za 

ǵǸʊǼƛǿƵʌǳ ƛƼƟ ǻɌʉ  ǐƵ ǗǿǸ ƼǼʋɋ ǿǹƟ ƸɌ ǮƸǴʋǂʌǳ ǹɍƥ ƽƛ ǶƏ ƻƷ ǻɌʌɋƜǼʉ  Ǿ ǻɍƥ
ǽƟ ǶƷƼɌ ȬƜǨƼƠƟ ǺƼʋǳ ƸƦǴ ƽƛ ǺƷƜǥƦǁƛ ƜƟ .findall () ǴʊǸƛǿƥʌǳ ǑǿǒƵʊ ǯǴƜǅ ǻɌ ƿƻƷƏ 

ƛʋǵʌǯ ǴʊƷǿǅ Ȣ ƛƻʌƛƸ  Ǿ ǺƷƼɌʋɋ ʋƜ ǶƏ ǶǾƻƷ ƽƛ ƛƻ ƿƻƷƏ ƸǹȮƟ ƜǼʌǶǾƼ ǆɍƟʌǳ: 

import re  

s = 'A message from csev@umich.edu to cwen@iupui.edu about 

meeting @2PM' 

lst = re.findall(' \ S+@\ S+', s)  

print(lst)  

 
# Code: http://www.py4e.com/code3/re05.py  

ƻƷ ƛʋƜƮǹ  ƸƦǴfindall () ǻƦǅƻƛʉ ǴǾƷ ǻɌʌǷ əƻƏʌǄƦǹǴǿ ƛ ƻƷ) ƤǂǼʋƜƮǹ s ǿƮƦǂƭ ƛƻ (
ǰ Ǿ ǺƷƼɌʌƦǂʊ ǻƦǅƻ ǲƜǵƥ ƽƛƜǼʊʋ Ơǅ ǻɌʌǻ ƛ ƿƻƷƏ ǻƟʋǵʌǯ ǴƼƟ ƛƻ ƸǹƦǂǼʊƇƸǸƛƷƼə  ƽƛ ƜǴ
ǰƛǿƥʊ  ƜƟ ǻɌ ƼƦɌƛƻƜɌ ǾƷʋɋ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ƭǴ ƻƷ ƻǿʊƏʋƸ ƷƼɌ ǺƷƜǥƦǁƛʋǳ )\S ǻƟ .(
ǵǼʌǷ  ƼǑƜƵ@2PM ǻɌ ƜǽƦǸƛ ƻƷʉ ƜƦǸ Ǿƾƭ ƇƤǁƛ ǻƦǅƻʋƬ ǸʌƤǂ - ǻǱǉƜǤ ǻƟʉ  ƽƛ ǯƠǨ
@ ǹɌ ǺƜɚǸʌƸ ǝ ƼƦɌƛƻƜɌ ƜƟ ǻɌʌǻǱǉƜǤƼ )\SǵǸ ƻƷ ƻǿƭ (ʊƏʋƸǅƜƟ ƞǨƛƼǴ .ʌƸ  ǻɌ\S  ƜƟ ƛƻ
\s ɚǸ ǺƜƠƦǅƛʌƼʋƸǰǾƛ .ʊ  ƜƟ)S ƜǼƼƦɌƛƻƜɌ ƜƟ (ɗƻƾƟʉ ǝʌǻǱǉƜǤƼ Ǵ ƻƷ ƻǿƭʊƏʋƸ ǴǾƷ Ǿʊ 
ǨƷʌƜǩ ƜǼƼƦɌƛƻƜɌ ƜƟ ƇǶƏ ǀɍǙƼƟʉ ǉƜǤǻǱ ǻǱǉƜǤ ǯƪǴʉ ǰƜƵʊƇ ǐƵ ƇƞƥƸƭʋƸ Ǿ.ï 

ƭǾƼƵʊ Ơǅ ǻǴƜǸƼƟʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ 

['csev@umich.edu', 'cwen@iupui.edu']  

ƟʌƜʌʋƸ ǹɌ ǻǵƭƼƥ ƛƻ ˤƜƟ ǮƜƪǴ ƻƷ ǺƸǙƜǨƜƟ ƣƻƜƠǙʌǳƛƼǅ :ʋǒʊ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǻɌʉ ǚƥ ƜǴʌʌǷ 
ǴʊƸǹɌ ƸƟʋǷ  :Ƥǁƛ ƻƛƼǨ 

mailto:stephen.marquard@uct.ac.za


ȉȋȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ȉ( ʋɋ ƽʋƼ ǻƦǅƻƌ 

ȉ(  ǯǨƛƸƱ ǻɌʋɋ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ƸǅƜƟ ǻƦǅƛƷ)\S+ƌ(  

Ȋ( ƛ ǻɌʋǷ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ƣƛ ƤǴ˥Ǚ ǻƟƜǁʋǷ  ƸǁƼƟ@ ǻǱǉƜǤ)ʉ ǰƜƵʊ 
ƟʌǷ ƣƛ ƤǴ˥ǙƜǁʋǷ ƜƠǸ ƼƦɌƛƻƜɌ ǾʋƸ ǝ ƼƦɌƛƻƜɌ Ǿ ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾʌǻǱǉƜǤƼʉ 

ƣƛ ǻƟ ƜǴƜǁʋǷ ƠǂȮʌǺƸ (ƸǅƜƟƌ 

ȋ( ǻƟ ǻɌ ƣƛ ƤǴ˥Ǚ ǮƜƠǸƷƜǁʋǷ  ǯǨƛƸƱʋɋ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ  ǻƦǅƛƷ ƷǿƭǾ
) ƸǅƜƟ\S+ ǯǨƛƸƱ) (ʋɋ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ƣƛ ǻƟƜǁʋǷ ƠǂȮʌǺƸ .(ƸǅƜƟ 

ƣƻƜƠǙ ǺƸǙƜǨƜƟʉ ƽ ǾƷ ƇƜǴʋǻƦǅƻƼ Ȣ ˤƜƟ ǐƵ ƻƷ ƛƻʌƛƸ  ƷƼɌ ƸǼƛǿƵ
)csev@umich.edu   Ǿcwen@iupui.eduƦǥə ˥ƠǨ ǻɌ ƻǿǒǸƜǵǼ ƜǴƛ Ƈ(ʌǳ  ƜƟ

@2PM ǿƭǵǸ ƻƷ ƻʊƏʋƸ Ǽ ǻɌ ƛƼȮʌȭ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼƛʉ  ƽƛ ǯƠǨ@  ƜǴ .ƷƻƛƸǸ ƷǿƭǾ
ǴʊǸƛǿƥʌǳ ƛ ƽƛʋǷ  ƻƷ ǺƸǙƜǨƜƟ ƣƻƜƠǙʋɋ ƛƼƟ ǻǴƜǸƼƟʉ ǸƛǿƵǶƸ  ƼǼ ȠƜȮ Ǿ ǏǿǒƵ ǲƜǵƥ
Ȯʌƾʉ Ơǅ ǻɌʌǻ ƛ ƿƻƷƏ ǻƟʋǵʌǯ ǹɌ ǺƷƜǥƦǁƛ Ƥǁƛʌǳ: 

# Search for lines that have an at sign between characters  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    x = re.findall(' \ S+@\ S+', line)  

    if len(x) > 0:  

        print(x)  

 
# Code: http://www.py4e.com/code3/re06.py  

ƻƷ ƛʋǷ Ǵ ƛƻ ǐƵ ƼǼ ǻǴƜǸƼƟʊǸƛǿƵʌǳ ƽ ǀȣǁʋǻƦǅƻƼƜǼʊʋ Ɵ ƣƻƜƠǙ ƜƟ ǻɌǺƸǙƜǨƜʉ  ƻǿƭ ƜǴ
Ǵ ƻƷʊƏʋƸ Ǵ ƫƛƼƶƦǁƛ ƛƻʊǹɌʌǳǶƏ ƽƛ .Ɯƭʊʋ  ǻɌfindall () ʋɋ ǰʌƤǂ ǴƼƟ ƛƻʊƇƸǸƛƷƼə 
ǤƜɌʊƤǁ Ƥǹǵǰƛ ƷƛƸǚƥ ǻɌƜǼʉ ǰ ƻƷ ƷǿƭǿǴʌƤǂ ƻƜǵǆƟ ƛƻʋǳƛ ǻƟ .ʋǷ ǰ Ƽəƛ ƣƻǿǉʌƤǂ 

Ɵ ǯǴƜǅ ƜǴʌǄ  Ƽǥǉ ƽƛƤǹǵǰƛ Ǵ ƇƷǿǅʊǸƛǿƥʌǳ ǹɌ ȠƜȮ ƛƻ ǶƏ ƼǉƜǹǙʌǳƛ .ʋǷ ƽʋǻƦǅƻƼƜǼ 
Ơǅ ǳɌ ƤǁƷʌǻ ƛ ƿƻƷƏ ǻƟʋǵʌǯ .ƸǹƦǂǼ 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȋȎ 

 

Ƽəƛ  ƛƻ ǻǴƜǸƼƟ ʉǾƻƜǤʋǯ mbox.txt ǹɌ ƛƼƭƛʌƇǳ ƭǾƼƵʊ ƽʋƼ ǼƛǿƵ ǺƸǼƜǆǴ ƛƻʌǳ :ƷƼɌ 

['wagnermr@iupui.edu']  

['cwen@iupui.edu']  

['<postmaster@collab.sakaiproject.org>']  

['<200801032122.m03LMFo4005148@nakamura.uits.iupui.edu>'] 

['<source@collab. sakaiproject.org>;']  

['<source@collab.sakaiproject.org>;']  

['<source@collab.sakaiproject.org>;']  

['apache@localhost)']  

['source@collab.sakaiproject.org;']  

ƵƼƟʊ ƿƻƷƏ ƽƛƜǼʉ ƛʋǵʌǯ Ʋǉ ƜǴʌư ǸʌƸǹƦǂ ƜǼƼƦɌƛƻƜɌ ǯǴƜǅ Ǿʊʋ  ƛƸƦƟƛ ƻƷ < ǯƪǴʋƜ 
ƜǽƦǸƛʉ ǿƵʊǴ ƷƸǸǿǅƟ ƜǴƛ .ƛƼʉ ƦǵǂǨ Ɯǽǹƥ ƜǴʊ  ƷƸǙ ƜƟ ǻɌʋƜ Ǵ ǗǾƼǅ ǢǾƼƱʊƷǿǅ  Ǿ

Ǵ ǻǵƥƜƵʊʋƸƟƜ ǹɌ ǢƺƱ ƛƻ ƣƜǤƜǍƛ ƻǿǒȮ .Ƥǁƛ ǳǽǴʌƍǳ 

ƛƼƟʉ ƛ ǲƜƮǸƛʋǷ  ƜǴ ƻƜɌʋɋ ǾʋəɁʊ ƷʋƼɚʉ ƣƻƜƠǙ ƽƛƜǼʉ  ǺƷƜǥƦǁƛ ƷƻǿǴ ƛƻ ǺƸǙƜǨƜƟ
Ǵ ƻƛƼǨʊǼƷʌǳƝ˥Ǩ .ƛƼƟ ƜǼʉ ǻƦǁƷ ǶƷƛƷ ǶƜǆǸƛʉ ƜǼƼƦɌƛƻƜɌ ƽƛʉ  ƜǴ ǻɌ ǮǿƠǨ ƷƻǿǴ
ǴʊǼƛǿƵʌǳ ǻƦǅƻ ƜƟʉ Ɵ ƻƷ ƻǿƭ ƜǴʌƜʋƸ Ǵ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴʊəʌƷƼ ƣƻƜƠǙ .\S  ɋǵɌ ƜǴ ǻƟ
ǴʊƷƼɌ ƽ ǻɌʋǻƦǅƻƼ ƻƜɌ ƜƟǝƼƦɌƛʌǻǱǉƜǤƼ Ǵ ˤƜƱ .Ʒǿǅ ƻǿƭʊǼƛǿƵʌǳ  ǻǴƜǸƼƟ ƽƛ ǶƜǵƦǁƛǿƵƻƷ
ƛƼƟʉ ȢʌƛƸ  źǶƷƼɌ ǨƷʌǧźƼƥ ƛ ƿƻƷƏʋǵʌǯ ǵɌ ƛƻʊ ưǍƛǾƟ ƼƥʌǶƜ ǹɌʌǳ. 

ƻƷ ƛʋƜƮǹ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜǴʉ ƸƭʋƸ ƜǴƷǿƵƻƛƷ ƛƻ Ƕʋǳ: 

[a - zA- Z0- 9] \ S*@\ S*[a- zA- Z]  

ǵɌʊ ȢʌȯʌǺƸ Ǵ ǶǿǹɌƛ .ƸǅʊƟʌǹʌƸ Ǵ ƛƼȮ ǻɌʊǿəʌʋǳ ƣƻƜƠǙƜǼʉ  ǇǿǊƶǴ ǶƜƟƽ ǺƸǙƜǨƜƟ
ƛ ǻǵƭƼƥ .ƸǸƻƛƷ ƛƻ ǶƜǅƷǿƵʋǷ ƛ ǺƸǙƜǨƜƟ ƣƻƜƠǙʋǷ  ǮƜƠǸƷ ǻƟ ƜǴ :ǻɌ Ƥǁƛʋɋ ƽʋǻƦǅƻƼ 

ǴʊƷƼəʋǳ  ǻɌ 

Ȉ(  ƜƟʋɋ  ɋȮǿɌ ǢƼƱʋƜ  ɗƻƾƟ ǢƼƱʋƜ ʋɋ ]") Ʒǿǅ ǗǾƼǅ ƷƸǙa-zA-

Z0-9("[ƌ  Ǿ 

ȉ ( Ƽǥǉ źƷƛƸǚƥ ǻǴƛƷƛ ƻƷʋƜ ƟʌƼƦǆ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ") ƸǅƜƟ ǻƦǅƛƷ\S*("ƌ  Ǿ 



ȉȋȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ȋ( ƣƛ ƤǴ˥Ǚ ǀȣǁƜǁʋǷ )@(ƌ  Ǿ 

ȋ(  Ƽǥǉ ƷƛƸǚƥ ǶƏ ƽƛ ƸǚƟʋƜ ƟʌƼƦǆ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ")\S*("ƌ  Ǿ 

Ȍ( ƜǽǸ ƻƷʋƤ  ǻƟʋɋ  ɗƻƾƟ ǢƼƱʋƜ ]") Ʒǿǅ ǳƦƵ ɋȮǿɌa-zA-Z .("[ 

ƜƟ ǻƦǅƛƷ ǻƭǿƥǅʌƸ ƛƼƟ ǻɌʉ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ "\S*Ɯƭ ǻƟ  ǺƻƜƦǁ ƽƛ "ʉ ǻƟ ǺƷƜǥƦǁƛ ǺǾ˥Ǚ
ƷƼɌʋǳ  ǯƠǨ ƷǿƟ ǷɍǵǴ ǻɌ ƛƼȮʋƜ ƣƛ ƤǴ˥Ǚ ƽƛ ƸǚƟƜǁʋǷ  Ɯǽǹƥʋɋ ǅƜƟ ǻƦǅƛƷ ƼƦɌƛƻƜɌʌǳ 

ƣƻƜƠǙ ǐǁǿƥ ǻɌƜǼʉ ǺƸǙƜǨƜƟʉ ]"a-zA-Z0-9]" Ǿ "[a-zA-ZǴƜƥ "[ʌǷ ǴʊƸǸƸǅ ƻƷ .
ǩƱʌƤǩ  ǯǨƛƸƱʋɋ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ǯƠǨ ʋƜ  ƽƛ ƸǚƟ@ ǼƛǿƵʌǳ .ƤǅƛƷ 

Ƽəƛ ƛ ƽƛʋǷ ǻǴƜǸƼƟ ƻƷ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ ǹɌ ǺƷƜǥƦǁƛ ƷǿƵʌƇǳ ǺƷƛƷƜǼʉ ǂƟ ƜǴʌƻƜ  Ǿ Ƽƥ
ǵƥʌƼƥƾ :ƷǿƟ ƸǼƛǿƵ 

# Search for lines that have an at sign between characters  

# The characters must be a letter or number  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    x = re.findall('[a - zA- Z0- 9] \ S+@\ S+[a- zA- Z]', line)  

    if len(x) > 0:  

        print(x)  

 
# Code: http://www.py4e.com/code3/re07.py  

ƭǾƼƵʊ: 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȋȐ 

 

...  
['wagnermr@iupui.edu']  

['cwen@iupui.edu']  

['postmaster@col lab.sakaiproject.org']  

['200801032122.m03LMFo4005148@nakamura.uits.iupui.edu'] 

['source@collab.sakaiproject.org']  

['source@collab.sakaiproject.org']  

['source@collab.sakaiproject.org']  

['apache@localhost']  

ǻƭǿƥ ǹɌʌƸ ǐƵ ƻƷ ǻɌƜǼʉ "source@collab.sakaiproject .org ƣƻƜƠǙ "
ǺƸǙƜǨƜƟʉ ǿǸ ǾƷ ƛƻ ǿƮƦǂƭ ƇƜǴʋǻǂʉ ƜǽƦǸƛ ƽƛ ǯƠǨʉ ƜȢ ǻƦǅƻʋǶƜ ǴʊƸǼƷ ")>;ƛ .("ʋǷ 
ƛ ǻƟ ǦƜǥƥƛʋǷ ƷƼɌ ǈƶǆǴ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƻƷ ƜǴ ǻɌ ƷƜƦǤƛ ƼǑƜƵʋǳ  ǻɌʋɍʊ  ƜƠǥǰƛ ǢǾƼƱ ƽƛ
ǶƜǆǸǺƸǹǼƷʉ ƜȢʋǶƜ ƽʋǻƦǅƻƼ ") Ƥǁƛ[a-zA-Z]ƥƻƜƠǙ ǻƟ .("ʊ ǺƷƛƷ ƤǁƛǿƵƻƷ ƜǴƛʋǳ  ǻɌ
ǻƦǅƻ ƼǼƛʉ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǻɌʉ Ȣ ƜǴʌƛƸ ǴʊƸǹɌ ƜƟʋƦǂʊ  ƜƟʋɋ  ǻǵƥƜƵ ǢƼƱʋƸƟƜ ǻƟ .
ǵǼʌǷ ǸƜǴƽ ƼǑƜƵʊǻɌ " ǻƟ ǺƸǙƜǨƜƟ ƣƻƜƠǙ>ƽ ƻƷ "ʋǻƦǅƻƼʉ  "sakaiproject.org >; "
ǴʊƇƸǁƻ ƽ ǧƟƜǒƥʋǻƦǅƻƼ Ǵ ǣǨǿƦǴ ƛƻʊƸǹɌǺƷƜǁ ƣƻƜƠǙ ǻƟ ." ƇƼƥgǻƦǅƻ ƻƷ "ʉ  ƇˤƜƟ
ƼƵƏʋǷ ƼƦɌƛƻƜɌʉ  ƣƻƜƠǙ ƜƟ ǻɌ ƤǁƛǴ ƻƷ ƻǿƭ ǺƸǙƜǨƜƟʊƏʋƸ  ƛƻ ǶƏ ƇǺƸǙƜǨƜƟ ƣƻƜƠǙ Ƽəƛ Ǿ
ƛǿǼ ǻƟʉ ʋɋ ǝ ƼƦɌƛƻƜɌʌǻǱǉƜǤƼ ")\SƜǽǸ ƻƷ ƇƷƻƛƺɚƟ Ƽǁ ƤǆȢ ("ʋƤ ƛ ǶǾƸƟʋǻɍǹ  ǻƟʋɋ 

 ɗƻƾƟ ǢƼƱʋƜ Ǵ ǻǱǉƜǤ ƼƦɌƛƻƜɌ ǻƟ ƇƸǹɌ ƷƻǿƵƼƟ ɋȮǿɌʊƸǁƻ Ȯ ƜƟ ǿƮƦǂƭ Ǿʌƾʉ  ƜǴ ǻɌ
Ǵ Ǿƛ ƽƛʊǼƛǿƵʌǳ ǵǸ ƻƷ ƻǿƭʊƏʋƸǵǼ ǻƟ .ʌǷ " ƽƛ ǯƠǨ ƼǑƜƵ>ǁƻ ƜƟ Ǿ "ʌǶƸ " ǻƟg ǣǨǿƦǴ "
ǴʊƷǿǅ. 

ǹȯǵǼʌǷ ǅƜƟ ǻƦǅƛƷ ǻƭǿƥʌƸ ƭǾƼƵ ǻɌʊ  ǻǴƜǸƼƟʋɋ ǰʌƤǂ ƜȢʋǸǿƦʊ ƛ ƻƷ) ƤǁƛʋƜƮǹ 
ƸǹȮʋǷ ǰʌƤǂǰ ƼǼ ǻɌ (ʌƤǂ  Ɯǽǹƥʋɋ ǻƦǅƻ Ƈƛƻ Ƥǹǵǰƛ Ɯǽǹƥ ǶƛǿǹǙ ǻƟ Ƈ.ƷƻƛƷ ǃƷǿƵ ƻƷ 

 

ǋƼǤ ǹɌʌƸ Ǵ ƜǴ ǻɌʊǼƛǿƵʌǳ ƷƸǙʉ ǒƵ ƻƷ ƛƻʊ ǻƦǅƻ ƜƟ ǻɌʉ "X-Ǵ ǗǾƼǅ "ʊƷǿǅ Ơǅ)ʌǻ 
ƜȢ ǏǿǒƵ ǻƟʌʋǷȢ (ʌƛƸ ǹɌʌǳ: 



ȉȌȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

X- DSPAM- Confidence: 0.8475  

X- DSPAM- Probability: 0.0000  

ƻƛƼǨ ǸʌƤǂ ƻƜǆǙƛ ƷƸǙ ƼǼ ǻɌʉ ǒƵ ƼǼ ƽƛʊ Ʒ ǻɌʋƸʋǳ ǱƲƥ Ǿ ƫƛƼƶƦǁƛ ƛƻʌǯ ǹɌʌƇǳ  ǻɍǱƟ
ƜǼƷƸǙ Ɯǽǹƥʊʋ Ǵ ƜǴ ƻƜɌ ǻƟʊƏʋƸ ƛƸƦƟƛ ǻɌʉ ǺƸǙƜǨ ǶƜǆǑǿǒƵʉ ƸǹǅƜƟ ǻƦǅƛƷ ƛƻ ˤƜƟ  ƜƟ Ǿ

"X-.ƸǸǿǅ ǗǾƼǅ " 

ƜǴ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ ƽʋƼ ƛƼƟ ƛƻʉ ƦǅǿǸ ǏǿǒƵ ǶƏ ƝƜƶƦǸƛʌǳ: 

^X- .*: [0 - 9.]+  

ǻǵƭƼƥƛʉ ƛʋǷ Ǵ ǐƵʊƷǿǅǑǿǒƵ ƜǴ :ʊ Ǵ ƛƻʊǼƛǿƵʌǳ " ƜƟ ǻɌX- ƷƛƸǚƥ ƜƟ Ǿ ƇƷǿǅ ǗǾƼǅ "
 ƼǥǉʋƜ ƟʌƼƦǆ Ȣ ǻǴƛƷƛ ƼƦɌƛƻƜɌʌƛƸ ") ƸǹɌ.* ǻƟ ǀȣǁ ("ʋɋ  Ǿ (":") Ʒǿǅ ǳƦƵ ǻǒǩǸ ǾƷ
ƛ ƸǚƟ ǶƏ ƽʋɋ ǻǱǉƜǤʉ ǰƜƵʊ ǻǱǉƜǤ ƽƛ ƸǚƟ Ǿ (" ") ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾʉ ǰƜƵʊ  ǮƜƠǸƷ ǻƟ
ʋɋ ʋƜ ƟʌƼƦǆ  ǻɌ ƼƦɌƛƻƜɌʋƜ ʋɋ ) ƸǅƜƟ ƷƸǙ0-9 (ʋƜ ʋɋ " ǻǒǩǸ[0-9.]+ ǻƭǿƥ .ƷƷƼɚƟ "
ǹɌʌƸ ƛǾ Ǿ Ƥǁƛ ǻǒǩǸ ƜƟ ƼƟƛƼƟ ǻǒǩǸ ƇƝ˥Ǩ ǯƵƛƷ ǻɌʋƸǱ ƥƻƜɌʊ ƛƼƟʉ ǻǒǩǸ ǯƪǴ) ǢƼƱ ƼǼʉ 
ǱƠǨʊ ǵǼ ƻƷʌǷ ƜǨƜƟ ƣƻƜƠǙǸ (ǺƸǙʌƤǂ. 

ƛʋǷ ʋɋ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ ǂƟʌƻƜ ǑǿǒƵ Ɯǽǹƥ ǻɌ Ƥǁƛ ǺƷƼǆǤʊ Ǵ ƜǴ ǻɌʊǼƛǿƵʌǳ  ƛƻ
Ɵ ǷƦǴ ǮƷ ƽƛʌǶǾƼ ǴʊƸǆɌ: 

# Search for lines that start with 'X' followed by any non  

# whitespace characters and ':'  

# followed by a space and any number.  

# The number can inc lude a decimal.  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    if re.search('^X \ S*: [0 - 9.]+', line):  

        print(line)  

 
# Code: http://www.py4e.com/code3/re10.py  



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȌȈ 

 

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ƛƻ ǻǴƜǸƼƟʊǹɌʌƇǳ ǴʊƟʌǹʌǳ ǺƷƛƷ ǻɌǼƽ ǻƟ ƜʋƜƠʊʋ ǤʌƼƦǱ ǺƸǅǑǿǒƵ Ɯǽǹƥ Ǿ ƸǸƛʊ 
 ǻɌƸǴ Ǵ ȠƜȮ ƇƷǿƟ ƜǴ ƼǖǸʊƷǿǅ: 

X- DSPAM- Confidence: 0.8475  

X- DSPAM- Probability: 0.0000  

X- DSPAM- Confidence: 0.6178  

X- DSPAM- Probability: 0.0000  

ƜǴƛ ƜƟ ˤƜƱʋƦǂʊ ǻǰƜǂǴ ǻɌʉ ƛ ƽƛ ƛƻ ƜǼƷƸǙ ǶƷƼɌ ƛƸƭʋǷ ǹɌ ǯƱ ǏǿǒƵʌǳƜǅ .ʋƸ ƜǥƦǁƛ ǺƷ
 ƽƛsplit ǰǾ ƇƸǅƜƟ ǺƷƜǁʊ ǴʊǼƛǿƵʌǳ ƣƻƜƠǙ ƽƛƜǼʉ  Ǿ ǺƸǙƜǨƜƟʋɋ ǾʋəɁʊ ƸƭʋƸ ǶƏ ƜǼ

ƼƠƟ ǺƼǽƟʋƌǳ ʋɋ ǾʋəɁʊ ǱƟƜǨ ƜƟʌƤ ǱƲƥʌǯ Ʊ ƻƷ ǐƵʌǷ ǿƮƦǂƭʉ .ǶƏ 

ƜǼƾƦǸƛƼȢ ƜǼƼƦɌƛƻƜɌʉ ǾʋǺɁʉ ƷʋƼɚʉ ƣƻƜƠǙ ƻƷƜǼʉ Ǵ ƝƜǂƱ ǻƟ ǺƸǙƜǨƜƟʊƏʋƸǹ .
ǸƜǴƽʊǻɌ  ǻƟ ƛƻ ƾƦǸƛƼȢ Ɯǵǅʋɋ ǤƜǍƛ ǺƸǙƜǨƜƟ ƣƻƜƠǙǴ ǻʊǹɌʌƇƸ  ǮƜƠǸƷ ǻƟ ƣƻƜƠǙ ǶƏ
ƽʋǻƦǅƻƼƜǼʊʋ Ǵ ƻƷ ƻǿƭ ǃƷǿƵ ƜƟ ǻɌʊƏʋƸ ǴʊƇƷƷƼə ǰǾʊ ƦǵǂǨ Ɯǽǹƥʊ ƽ ƽƛʋǻƦǅƻƼ  ƻƷ ǻɌ

ǴƼƟ ƛƻ ǺƸǴƏ ƾƦǸƛƼȢʊƸǸƛƷƼəǽƟ .ƼƦ  ƜƟ Ƥǁƛʋɋ ƠƟ ǶƜƥƷǿƵ ƛƻ ƾƦǸƛƼȢ ƷƼɍǱǵǙ ǮƜƪǴʌǹʌƸ ƜǴ .
ǞƥʌʌźƼ ƽʋƼ Ǵ ǮƜǵǙƛ ǻǴƜǸƼƟ ƻƷ ƛƻʊǹɌʌǳ: 

# Search for lines that st art with 'X' followed by any  

# non whitespace characters and ':' followed by a space  

# and any number. The number can include a decimal.  

# Then print the number if it is greater than zero.  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    x = re.findall('^X \ S*: ([0 - 9.]+)', line)  

    if len(x) > 0:  

        print(x)  

 
# Code: http://www.py4e.com/code3/re11.py  

ƣƻƜƠǙ ǺƸǙƜǨƜƟʉ "[0-9.]+ƷƛƷ ƻƛƼǨ ƾƦǸƛƼȢ ǶǾƻƷ ƛƻ "ʋǳƜƭ ǻƟ .ʉ ǸƛǿƵƛƼǤʊ search() 
ƛƼƟʉ  ƽƛ ǶƜǴƼǖǸ ƷƻǿǴ ƤǵǂǨ ǶƷƼɌ ƛƸƭƽʋƼ  ƷƸǙ ˤƜƟ ǮƜƪǴ ƻƷ) Ɲƛƺƭ ƤǵǂǨ ǶƏ ƇǻƦǅƻ



ȉȌȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƻƜǆǙƛʉǴ ƻƛƼǨ ƾƦǸƛƼȢ ǶǾƻƷ ƻƷ ƛƻ (ʊǼƷʌǳƛ ǻƟ .ʋǷ  ƣƻǿǉfindall ()  ǮƜƠǸƷ ǻƟ ƛƸƦƟƛ
ƽʋǻƦǅƻƼƜǼʊʋ  ǯɌ ƜƟ ǻɌƣƻƜƠǙ Ǵ ƻƷ ƻǿƭ ǺƸǙƜǨƜƟʊƏʋƸ ǴʊƷƷƼə "'^ X\S*: ([0-9.]+)' "
ǰǾʊ ƦǵǂǨ Ɯǽǹƥʊ  ƷƻƛƷ ƻƛƼǨ ƾƦǸƛƼȢ ǶǾƻƷ ƻƷ ǻɌʋǹǚʊ "[0-9.]+ǴƼƟ ƛƻ "ʊƸǸƛƷƼə. 

ˤƜƱ ƭǾƼƵʊ Ǟƥ ƜƟ ǻǴƜǸƼƟʌʌƼʉ ƷƼɌ ǮƜǵǙƛ ǻɌʋƇǳ Ơǅʌǻ ƽ ǏǿǒƵ ǻƟʋƼ :ƷǿƟ ƸǼƛǿƵ 

['0.8475']  
['0.0000']  
['0.6178']  
['0.0000']  
['0.6961']  
['0.0000']  
..  

ƜǼƷƸǙ ǰ ƻƷ ǳǼ ƽǿǹǼʌƤǂƜǼʉ Ʀǹǵǰƛ ɋƥʊ  ƷƸǙ ǻƟ ǻƦǅƻ ƽƛ ǻɌ Ƥǁƛ ǲƽˤ Ǿ ƸǸƻƛƷ ƻƛƼǨ
ƻƜǆǙƛʉ ƸƠƥʋǯ ƇƸǸǿǅ ǰǾʊ ƣƻƜƠǙ ƣƻƸǨ ƜƟƜǼʉ ƦǂǸƛǿƥ ǺƸǙƜǨƜƟʌǳ ƥƜǙ˥Ǒƛ ǻɌʊ  ǻɌ
ǴʊǼƛǿƵʌǳ ǺƷƛƷ ǮƷ ƽƛ ƛƻǹɌ ƫƛƼƶƦǁƛ Ǿ ƛƸƭ ƜǼʌǳ. 

ǻƟ  ǶƛǿǹǙʋɋ Ʒ ǮƜƪǴʋƼɚ ƛ ƽƛʋǷ ǹɍƥʌƇɋ ǼƜɚǸ Ɯǵǅ Ƽəƛʊ ƜǤ ǻƟʋǯ ƟʌƽƛƸǹʋƇƸ ǑǿǒƵʊ 
ƽ ƞǰƜǨ ƜƟʋƼ ǼƛǿƵ ƛƻʌƸ ƷʋƸ: 

Details: 

http://source.sakaiproject.org/viewsvn/?view =rev&rev=39772 

Ƽəƛ ǼƛǿƶƟʌǳ ƜǼƷƸǙ ǲƜǵƥʉ ƼɚǸƽƜƟʉ  ˤƜƟ ǮƜƪǴ ƻƷ)39772ǹɌ ƫƛƼƶƦǁƛ ƛƻ (ʌƇǳ ǴʊǸƛǿƥʌǳ 
ǹɍƥ ƽƛʌɋ ƼƠƟ ǺƼǽƟ ˤƜƟʋǳǻǴƜǸƼƟ .ʉ ƽʋƼ ƛ ǻƟʋǷ :Ƥǁƛ ǺƸǅ ǻƦǅǿǸ ƻǿǖǹǴ 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȌȊ 

 

# Search for lines that start with 'Details: rev='  

# followed by numbers and '.'  

# Then prin t the number if it is greater than zero  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    x = re.findall('^Details:.*rev=([0 - 9.]+)', line)  

    if len(x) > 0:  

        print(x)  

 
# Code: http://www.py4e.com/code3/re12.py  

ǻǵƭƼƥ ƛʋǷ Ǵ ǺƸǙƜǨƜƟ ƣƻƜƠǙʊƷǿǅǑǿǒƵ ǮƜƠǸƷ ǻƟ :ʊ " ƜƟ ǻɌDetails :Ǵ ǗǾƼǅ "ʊƸǸǿǅ 
 Ƽǥǉ ƷƛƸǚƥ ǀȣǁ ǾʋƜ ƟʌƼƦǆ " ǻƟ ǶƏ ƽƛ ƸǚƟ Ǿ ƸǸƻƛƷ ƼƦɌƛƻƜɌrev=Ǵ "ʊƸǹǁƻ ƜǽǸ ƻƷ ǾʋƤ 

 ǻƟʋɋ ʋƜ Ǵ ƷƻǿƵƼƟ ƷƸǙ ƸǹȮʊƇƸǹǹɌ Ǵ ƜǴ .ƷƼɚƟʊǼƛǿƵʌǳ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǻɌʉ  ǻƟ ƜǴ
ǻƦǅƻ ǮƜƠǸƷƛʉ Ɯǵƥ ǻɌǲ ƛʋǷ ƛƼǅʋǐ ǰǾ ƷƷƼɚƟ ƷƻƛƷ ƛƻʊ ƷƸǙ źƤǵǂǨ Ɯǽǹƥʉ  ƫƛƼƶƦǁƛ ƛƻ ǶƏ

ƸǸƛƷƼəƼƟ Ǿ ǺƷƼɌƇ ǵǼ ǻƟʌǷ  ƼǑƜƵ"[0-9.]+" Ǵ ƻƛƼǨ ƾƦǸƛƼȢ ǯƵƛƷ ƻƷ ƛƻʊǼƷʌǳ. 

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ƛƻ ǻǴƜǸƼƟʊǹɌʌǳ ƭǾƼƵ ƜƟʊ Ơǅʌǻ ƽ ǏǿǒƵ ǻƟʋƼ ǼƛǿƵ ǾƼƟǾƻʌǳ :Ƹǅ 

['39772']  
['39771']  
['39770']  
['39769']  
...  

ƣƻƜƠǙ ǺƸǙƜǨƜƟʉ "[0-9.]+" îƼƱʋǈí ƛƼƟ Ǿ ƤǁƛʋǄ ǨƼǤʊ ǵǸʊƸǹɌ ǻƦǅƻ ǻɌʉ ƷƸǙʉ 
Ǵ ǶƏ ǻƟ ǻɌʊƸǁƻ ƼƱ ƻƸǩǸƏ ǯǉƛ ƻƷ .ƸǅƜƟ ɗƻƾƟ ƻƸǩȮʋǈ Ɯƭ Ɯƥ ǻɌ Ƥǁƛʊʋ  ƸǸƛǿƦƟ ǻɌ

ƛʋǷ Ǵ ǄɌ ƛƻ ǻƦǅƻʊƸǼƷǰƷ .ʌǯ ƛʋǻɍǹ ƭǾƼƵ ǶƛǿǹǙ ǻƟ ƛƻ ǳǨƻ ƬǹȢ ƼǼ ˤƜƟ ǮƜƪǴ ƻƷ ƜǴʊ 
ƻƷʋƤǤƜ ǴʊǹɌʌǳ ǵǼʌǷ ƼƱ ƻƜƦǤƻʋǻǸƜǊ ǩƱ ƻƷ .ƤǁƛʌƤǩ ǻǸƜƶƟƜƦɌʉ  ǶƏ ǺƸǙƜǨƜƟ ƣƻƜƠǙ

Ǵ ǄɌ ǢƼǑ ǾƷ ƼǼ ƻƷ ƛƻʊƇƸǼƷ ƥƻǿǉ ǻƟʊ  ǻɌʋƜ  ǻƟʋɋ ǝ ƼƦɌƛƻƜɌʌƷƸǙƼʉ  ƸǹɌ ƷƻǿƵƼƟ
ʋƜ ƛʋǻɍǹ  ƽƜǝƏ ǻƟʋƜ ƜȢʋǶƜ ʋɋ .ƸǁƼƟ ǐƵ 



ȉȌȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ˤƜƱ ǴʊǸƛǿƥʌǳ ƣƻƜƠǙ ƽƛƜǼʉ ƛƼƟ ǺƸǙƜǨƜƟʉ ǺƻƜƟǾƷ ǲƜƮǸƛʉ ʋɋ ƼǵƥʋǷ Ȣ ǻɌʌǄƼƥ  ǻƟ
ƦƵƛƷƼȢ ǶƏƷǿƟ ǻʋƇǳ ǹɌ ǺƷƜǥƦǁƛʌƌǳ Ƽǵƥʋǹʊ Ȣ ƽƛ ǲƛƸɌ ƼǼ źƽǾƻ ǮƜƠǸƷ ǻƟ ǶƏ ƻƷ ǻɌʌǲƜƜǼ ƷǿƟʋǳ .

ǑǿǒƵ ǮƜƠǸƷ ǻƟ ƜǴʊ ƛ ǻƟʋǷ Ǵ ǯɍǅʊƦǆəʌǳ: 

From stephen.marquard@uct.ac.za Sat Jan  5 09:14:16 2008  

Ǿ ǴʊƦǁƛǿƵʌǳ ǹɌ ƫƛƼƶƦǁƛ ƛƻ ǏǿǒƵ ƽƛ ǲƛƸɌ ƼǼ ƽǾƻ źƤǙƜǁ ǻɌʌǳȢ .ʌƼƦǆ ǸƛǿƵƛƼǤ ƜƟʊ 
split ƛʋǷ ƷƛƷ ǲƜƮǸƛ ƛƻ ƻƜɌʋǳƦǂɍǅ ǢǾƼƱ ǻƟ ƛƻ ǐƵ ƛƸƦƟƛ .ʌǳ ǵƮǹȢ ǀȣǁ ǾʌǷ  ƛƻ ǻǵǱɌ

ƷƼɌ ƫƻƜƵʋǳ ƼƦɌƛƻƜɌ ǾƷ ƇǻǒǩǸ ǾƷ ǯƙƜƱ ƜƟ ǻǵǱɌ ǶƏ ǷƦǂɍǅ ƜƟ ǺƻƜƟǾƷ Ǿʉ  ǻɌ ƛƻ
ǴʊƦǁƛǿƵʌǳ ƷƼɌ ƫƻƜƵʋǳ. 

ƤǁƻƷ ƛ ǻɌ ƤǁƛʋǷ ƦǁƻƷ ǻƟ ƛƻ ƜǴ ƴǁƜȢ ǃǾƻʊ Ǵ ƫƻƜƵʊƷƼɌ ǰǾʊ  ǏǿǒƵ ƇƜǴ ƸɌ
Ƶ ƛƻʌǱʊ ƻƷ ǺƸǙƜǨƜƟ ƥƻƜƠǙ ǻƟ .ƷǿƟ ǻƦǤƼə ƼǖǸʊƇ ǤƜɌʊ ƛ ƻƷ ǻɌ ƷǿƟʋǷ  ǏǿǒƵʋɍʊ  ǻǵǱɌ ǾƷ
 ǳɌʋƜ ƽʋƷƜ Ȯ ǻǴƜǸƼƟ Ɯƥ Ʒǿǅʌƾ ǼƜƠƦǅƛʊ ƛ ƽƛ ƛƻ ƸɌ ƷǿƟ ƻƛƼǨ Ƽəƛ .ƸǸƛƷƼəƼƟ ƛƻʋǷ  ƜǼƜǒƵ

ǹɌ ǶǿǊǴʌƇǳ ǿǅ ǷƚǵǒǴ ǾʋǱɍǆǴ ǻɌ ǳʊ ȢʌǄ ǵǸʊƏʋƸ ƜƟʋƦǂʊ Ȉȑ ƇȈȌ Ʒ ǐƵʋƼɚ  ǶƏ ǻƟ
Ǵ ǻǤƜǍƛʊƷƼɌʋǳ ƣƻǿǉ Ƿʋƛ ǻƟ ƌƜǸƛǿƵ ƽƛʊʋ Ǵ ǻƦǁƜɌ ƣƸǅ ǻƟ ƸɌʊƸǅ. 

ˤƜƱ ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟƜǼʉ Ǵ ǺƸǙƜǨƜƟʊǸƛǿƥʌǳ ǼƷ ǲƜƮǸƛ ƛƻ ƻƜɌ ǶƜǵǼʌƇǳ ƛ ƜƟʋǷ 
ǣǒǚǹǴ ƜǴ ƸɌ ǻɌ ƣǾƜǥƥǸ Ǿ ƷǿƟ ƸǼƛǿƵ ƼƥʌƽƜʉ Ʒ źƸɌ ǶƷƼɌ ǻǤƜǍƛ ǻƟ ǳǼʋƼɚ ƛƼƟʉ ǵǑƛʌǶƜǹ 
ǼƛǿƶǸ ǻǴƜǸƼƟ ƷƼɍǱǵǙ ƽƛʌǳ :ƤǅƛƷ 

^From .* [0 - 9][0 - 9]:  

ǻǵƭƼƥ ƛʋǷ ƜǨƜƟ ƣƻƜƠǙǴ ǺƸǙʊƷǿǅ : 

Ȉ( ǑǿǒƵ ǮƜƠǸƷ ǻƟ ǮǾƛʊ   ƜƟ ǻɌ"From " Ǵ ǗǾƼǅʊƸǸǿǅ ǻǱǉƜǤ ǻƟ) ƷƼɚƟʉ 
 ƽƛ ƸǚƟFrom ǹɌ ƤǨƷʌƸ(ƌ  

ȉ(  ǮƜƠǸƷ ǻƟ"From "  Ƽǥǉ ƷƛƸǚƥʋƜ ƟʌƼƦǆ ƜƟ ƼƦɌƛƻƜɌʋƸ  ǻƦǅƛƷ ƷǿƭǾ
)ƸǅƜƟ".*"(ƌ 

Ȋ( ǹȯǵǼʌǷ ƜƟʋƦǂʊ ʋɋ ) ǻǱǉƜǤSpaceǼƼƦɌƛƻƜɌ ǶƏ ƽƛ ƸǚƟ (Ɯ ) ƸǅƜƟ" " ( Ǿ 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȌȌ 

 

ȋ( ƜǽǸ ƻƷʋƤ ƷƸǙ ǾƷ ǻƟʉ ) ƸǁƼƟ"[0-9][0-9]" ǻǒǩǸ ǾƷ ƼƦɌƛƻƜɌ ǻƟ ǻɌ (
ƠǂȮʌǺƸƸǸƛ )":".( 

ƛƼƟʉ ƛʋǻɍǹ findall () ƛ ƽƛ ƛƻ ƤǙƜǁ ƜǽǹƥʋǷ Ɵ ǏǿǒƵʌǶǾƼ  ǺƷƜǥƦǁƛ ƾƦǸƛƼȢ ƽƛ ƇƸǆɍƟ
ǳʋƷƼɌ: 

^From .* ([0 - 9][0 - 9]):  

ƦǸʌǻƮ ǴʊƷǿǅ ǻǴƜǸƼƟʉ ƽʋƼ: 

# Search for lines that start with From and a character  

# followed by a two digit number between 00 and 99 followed 

by ':'  

# Then print the number if it is greater than zero  

import re  

hand = open('mbox- short.txt')  

for line in hand:  

    line = line.rstrip()  

    x = re.findall('^From .* ([0 - 9][0 - 9]):', line)  

    if len(x) > 0: print(x)  

 
# Code: http://www.py4e.com/code3/re13.py  

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ǻǴƜǸƼƟʊƇƷǿǅ ƭǾƼƵʊ ƽʋƼ ƛ ƛƻʋƷƜƮ :ƷƼɌ ƸǼƛǿƵ 

['09']  
['18']  
['16']  
['15']  
¤ 



ȉȌȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

ǻǸǿɚǸƜǵǼ Ʒ ǻɌʋƸʋƸ ƜǼƼƦɌƛƻƜɌ ƽƛ ƜǴʉ ǾʋǺɁƛʉ ƛƼƟʉ ƜǵǸʋǄ ƛǾ Ǿ ƛƸƦƟƛ Ǿ ƜǽƦǸƛʋƸǱ ƣƻƜɌ ƜǼ
ƣƻƜƠǙ ƻƷƜǼʉ ƷƼɌ ǺƷƜǥƦǁƛ ǺƸǙƜǨƜƟʋǳƜǅ ˤƜƱ .ʋƸ ǼƛǿƶƟʌƸ ǵǼ ǮƜƠǸƷ ǻƟ ǻɌʌǷ ƼƦɌƛƻƜɌ ʉƜǼ
ǺɁʋǾ ƷƼɚƟʋƸ) ƣƼɌ ƼƦɌƛƻƜɌ ǮƜƠǸƷ ǻƟ ˥ƪǴ .^ƛ ǶǾƸƟ (ʋǻɍǹ ƛƸƦƟƛ ǶƜƥƻǿǖǹǴʉ  .ƸǅƜƟ ǐƵ

ƥƻƜƠǙ ǻƟʊ ǺƻƜȢ ƻƷƛʉ ƛƼƟ ǘǨƛǿǴ ƽƛʉ ƛʋǻɍǹ ǿɚƟ ǻǴƜǸƼƟ ǻƟʌʋƸ  ǻɌ ̂ʋƜ $ ʋɋ  ǮƜǴƼǸ ƼƦɌƛƻƜɌ
ǺƸǹǼƷ ǶƜǆǸ Ǿ Ƥǁƛʉ ƛƸƦƟƛʉ  ƇǐƵʋƜ Ȯʌƾ ƷʋƼɚʉ ǸʌƤǂ ƜƟʋƦǂʊ ǻǸƜǆǸʉ ǾʋǺɁƛʉ  ǻƟ

ǼƸƟ ǻǴƜǸƼƟʌǳ. 

ƜǴ ǴʊǸƛǿƥʌǳ  ƜƟʋɋ ȢʌƸǸǿǆ ɋƟəƷƜǁ ǻƟ ǄǱǁƛʊ ǼƷ ǶƜǆǸ ǻǴƜǸƼƟ ǻƟʌǳ ƛ ǻɌʋǷ  ƇƼƦɌƛƻƜɌ
Ǵ ǮƜƪǴ ǶƛǿǹǙ ǻƟ .Ƥǁƛ ǮƜǴƼǸ ƼƦɌƛƻƜɌʊǸƛǿƥʌǳ  ƛƻ ǮǿȢ ƻƛƸǩǴǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟʉ ƽʋƼ  ƽƛ

Ɵ ǷƦǴ ǮƷʌǶǾƼ ǆɍƟʌǳ: 

import re  

x = 'We just received $10.00 for cookies.'  

y = re.findall(' \ $[0- 9.]+',x)  

ƽƛ ƜƮǸƏʊʋ  ƻˤƷ ƤǴ˥Ǚ ƽƛ ǯƠǨ ƜǴ ǻɌʋɋ ɋƟƦǅƛƺə ǄǱǁƛʌƇǳ  ǮƜƠǸƷ ǻƟ ǺƸǙƜǨƜƟ ƣƻƜƠǙ
Ǵ ƻˤƷ ƤǴ˥ǙʊƷƷƼə ƻƜɌ Ǿʉ ƜȢ ǻƟʋǶƜ ǴƛƷƛ .ƷƻƛƸǸ ǐƵǻʉ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ   ǮƜƠǸƷ ǻƟ ˤƜƟ

ʋɋ ʋƜ  ƇƷƸǙ ƸǹȮʋƜ Ǵ ǻǒǩǸ ƼƦɌƛƻƜɌʊƷƷƼə. 

ǻƦɍǸ: Ʒ ƇƝ˥Ǩ ǯƵƛƷ ƻƷ ƜǼƼƦɌƛƻƜɌʋƼɚ Ǿ Ǿ ǇƜƵʋǺɁ ǸʌƦǂʌƸǵǼ ǻƟ .ʌǷ  ƻƷ ƼǑƜƵ
ƜƟ ǻƭƛǿǴ "[0-9.]"  Ǿ ƷƸǙ ǮƜƠǸƷ ǻƟ ǻǴƜǸƼƟʋƜ Ǵ ǻǒǩǸʊƷƷƼəƝ˥Ǩ ƽƛ ƫƻƜƵ . ƇƜǼʋɋ  ƇǻǒǩǸ

ʋɋ ƛǾʋƸǱ ƛƼƟ ƣƻƜɌʉ ƜɌ ƼǼƼƦɌƛƻʉ ƼƦɌƛƻƜɌ ƼǼ ƜƟ Ǿ ƤǂǼʉ Ǵ ƻǿƭʊƇƷǿǅ ǰǾʊ  ǯƵƛƷ
Ɲ˥ǨƇ ǻǒǩǸ .Ƥǁƛ ǻǒǩǸ ǐǩǤ Ǿ ǐǩǤ 

 

ƛʋǷ  Ɯǽǹƥʋɋ ƻƷ ƽƛ ǻǵǆȮʋƜʉ ƣƻƜƠǙƜǼʉ ƛ Ɯƥ .ƷǿƟ ǺƸǙƜǨƜƟʋƜƮǹ ǵɌʊ  ǶƜƟƽ ǇǿǊƵ ƻƷ
ƣƻƜƠǙƜǼʉ ƦƵǿǴƏ ǺƸǙƜǨƜƟʌǳǻƦǅƻ .ƜǼʉ ƜǼƼƦɌƛƻƜɌ ƜƟ ƇǿƮƦǂƭʉ ǶƏ ƻƷ ǇƜƵ ǻɌ ƇƜǼ
ǻƦǁƛǿƵƜǼʉ  ƛƻ Ɯǵǅǁ ǶƜƟƽ ǻƟʌǳƦǂ Ɵ ǺƸǙƜǨƜƟ ƣƻƜƠǙʌǶƜ ǴʊƸǹɌ ƣƻƜƠǙ ƜƥƜǼʊʋ  ǻɌîƻǿƭ í



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȌȎ 

 

Ǵ ƻƷʊƏʋƸ ǶƏ ǮƷ ƽƛ ƛƻƟ ƜǼʌǶǾƼ ƛ ƻƷ .ƸǆɍƟʋƜƮǹ Ǿ ƼƦɌƛƻƜɌ ƸǹȮ ƜƟ ƛƻ ƜǵǅʋǺɁ ǰƛǿƥ ǾʊƜǼʉ 
ƼƦɌƛƻƜɌʉ ƷʋƼɚ Ǵ ƜǹǅƏʊǹɌʌǳ: 

^ 

ƛƸƦƟƛ ƜƟ ^ʉ Ǵ ƻƷ ƻǿƭ ǐƵʊƏʋƸ. 

$ 

$ ƜǽƦǸƛ ƜƟʉ Ǵ ƻƷ ƻǿƭ ǐƵʊƏʋƸ. 

.  

 ƼǼ ƜƟ .ƼƦɌƛƻƜɌʉ Ǵ ƻƷ ƻǿƭʊƏʋƸ ƛǾ)ʋƸǱ .(ƣƻƜɌ 

\ s 

\s ǻǱǉƜǤ ƜƟʉ ǥǁʌƸ ʋƜ ǰƜƵʊ Ǵ ƻƷ ƻǿƭʊƏʋƸ ȣǁƛ ǯǴƜǅ)ʌƇǀ Ǿ ƞƥ.(ï 

\ S 

\S ƜǼƼƦɌƛƻƜɌ ƜƟʊʋ ǻǱǉƜǤ ƾƭ ǻƟʉ ǥǁʌƸ Ǵ ƻƷ ƻǿƭʊƏʋƸ  Ǣ˥ƵƼƟ)\s.( 

*  

* Ȣ ƼƦɌƛƻƜɌ ǻƟʌǆʌǷ Ǵ ƷǿƵʊƸƠǂȮ Ǵ ǶƜǆǸ ǾʊƸǼƷ  Ƽǥǉ ƻƛƼɍƥ ƜƟ ǻɌʋƜ ƟʌƼƦǆ ǵǸ ƽƛǻǸǿʉ 
Ȣ ƼƦɌƛƻƜɌʌǆʌǷ Ǵ ƻƷ ƻǿƭʊƏʋƸ ǻƟ Ƽəƛ ˥ƪǴ .\s ǻƟ Ǿ ƸƠǂȯƟ ƣƻǿǉ\s*  ƜƟ ƇƷǿǅ ǻƦǅǿǸ
 ƼǥǉʋƜ ǻǱǉƜǤ ƸǹȮʉ ǰƜƵʊ Ǵ ƻƷ ƻǿƭʊƏʋƸ. 

*? 



ȉȌȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

*? Ȣ ƼƦɌƛƻƜɌ ǻƟʌǆʌǷ Ǵ ƷǿƵʊƸƠǂȮ Ǵ ǶƜǆǸ ǾʊƸǼƷ  Ƽǥǉ ƻƛƼɍƥ ƜƟ ǻɌʋƜ ƟʌƼƦǆ ǻǸǿǵǸ ƽƛʉ 
Ȣ ƼƦɌƛƻƜɌʌǆʌǷ ǝ ƤǰƜƱ ƻƷʌƼƱƼʋǻǸƜǊ Ǵ ƻƷ ƻǿƭʊƏʋƸǝ .ʌƼƱƼʋǻǸƜǊ ƛ ǻƟʋǷ ǹǚǴʊ  ǻƟ ǻɌ

ǰǾƛʌǷ ƽʋǻƦǅƻƼƛʉ Ɵ ƻƷ ƻǿƭ ǻɌʌƜʋƇƸ Ǵ ƤǙƜǹǨʊƸǹɌǍǿƥ .ʌƣƜƲ ƟʌƼƦǆ ʋƤǅƛƷƷƜ ƜȢʋǸƜʊ 
ƛʋǷ .Ƥǁƛ ǺƸǴƏ ǯǊǤ 

+ 

+ Ȣ ƼƦɌƛƻƜɌ ǻƟʌǆʌǷ Ǵ ƷǿƵʊƸƠǂȮ Ǵ ǶƜǆǸ ǾʊƸǼƷ  ƻƛƼɍƥ ƜƟ ǻɌʋɋ ʋƜ ƟʌƼƦǆ ǻǸǿǵǸ ƽƛʉ 
Ȣ ƼƦɌƛƻƜɌʌǆʌǷ Ǵ ƻƷ ƻǿƭʊƏʋƸ ǻƟ Ƽəƛ ˥ƪǴ .\s ǻƟ Ǿ ƸƠǂȯƟ ƣƻǿǉ\s+  ƜƟ ƇƷǿǅ ǻƦǅǿǸ

ʋɋ ʋƜ ǻǱǉƜǤ ƸǹȮʉ ǰƜƵʊ Ǵ ƻƷ ƻǿƭʊƏʋƸ. 

+? 

+? Ȣ ƼƦɌƛƻƜɌ ǻƟʌǆʌǷ Ǵ ƷǿƵʊƸƠǂȮ Ǵ ǶƜǆǸ ǾʊƸǼƷ  ƻƛƼɍƥ ƜƟ ǻɌʋɋ ʋƜ ƟʌƼƦǆ ǻǸǿǵǸ ƽƛʉ 
Ȣ ƼƦɌƛƻƜɌʌǆʌǷ ǝ ƤǰƜƱ ƻƷʌƼƱƼʋǻǸƜǊ  Ǵ ƻƷ ƻǿƭʊƏʋƸǝ .ʌƼƱƼʋǻǸƜǊ ƛ ǻƟʋǷ ǹǚǴʊ  ǻƟ ǻɌ
ǰǾƛʌǷ ƽʋǻƦǅƻƼƛʉ Ɵ ƻƷ ƻǿƭ ǻɌʌƜʋƇƸ Ǵ ƤǙƜǹǨʊƸǹɌǍǿƥ .ʌƣƜƲ ƟʌƼƦǆ ʋƤǅƛƷƷƜ ƜȢʋǸƜʊ 
ƛʋǷ .Ƥǁƛ ǺƸǴƏ ǯǊǤ 

[aeiou]  

]aeiou ƜƟ [ʋɋ ɋƥƙƾƭ ƼƦɌƛƻƜɌ ǶƏ Ƽəƛ ƇƼƦɌƛƻƜɌʊ ǻƦǁƷ ƽƛƛʉ  Ƥǁƛ Ɲ˥Ǩ ǯƵƛƷ ǻɌ
Ǵ ƻƷ ƻǿƭ ƇƸǅƜƟʊƏʋƸƛ ƻƷ .ʋǷ ƼƦɌƛƻƜɌ ƼǼ ƜƟ ǮƜƪǴʉ  ǻɌa ʋƜ e ʋƜ i ʋƜ o ʋƜ u  ǻƭǿƥ .ƸǅƜƟ

ǹɌʌƸ ƥ ǻɌ ƜƟ Ɯǽǹʋɍʊ Ǵ ƻƷ ƻǿƭ ƜǼƼƦɌƛƻƜɌ ǶƏ ƽƛʊƏʋƸ ǰƛǿƥ ƜƟ ƸǅƜƟ ƻƛƼǨ Ƽəƛ Ǿʊ ƟʌǄ  ƽƛ
ʋɋ  ƼƦɌƛƻƜɌ-  ǻɌǯǴƜǅ ƜǼƼƦɌƛƻƜɌʉ Ǵ Ɲ˥Ǩ ǯƵƛƷʊƷǿǅ - Ɵ ƻƷ ƻǿƭʌƜʋƸ ƜƟʋƦǂʊ  ƽƛ ǻɌ

 ǺƻƜƦǁʋƜ ǻƟƠǂȮ ƤǁƻƷ ƇǺǾ˥ǙʌǺƸ ƛ ǻƟʋǷ ǹɌ ǺƷƜǥƦǁƛ ǺƸǙƜǨƜƟ źƣƻƜƠǙʌƇƸ  :˥ƪǴ[aeiou]+ 
 ƜƟʋɋ ʋƜ Ɍ ƼƦɌƛƻƜɌ ƸǹȮƜǼƼƦɌƛƻƜɌ ǯǴƜǅ ǻʉ Ǵ ƻƷ ƻǿƭ Ʒǿǅ Ɲ˥Ǩ ǯƵƛƷʊƏʋƸ. 

[a - z0- 9]  



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȌȐ 

 

]a-z0-9Ǵ Ɯǵǅ [ʊǸƛǿƥʌƸ ƛƼƟ ƜǽǹǴ ƤǴ˥Ǚ ƽƛʉ  ǶƷƛƷ ǶƜǆǸʋɋ ǺƽƜƟƛʉ  ƜǼƼƦɌƛƻƜɌ ƽƛ
ǹɌ ǺƷƜǥƦǁƛʌƸ ƜƟ ǯƠǨ ǮƜƪǴ ƸǹǸƜǴ ǻƟ .ʋɋ ɋƥƙƾƭ ƼƦɌƛƻƜɌ ǶƏ Ƽəƛ ƇƼƦɌƛƻƜɌʊ ǻƦǁƷ ƽƛƛʉ 

Ǵ ƻƷ ƻǿƭ ƇƸǅƜƟ Ƥǁƛ Ɲ˥Ǩ ǯƵƛƷ ǻɌʊƏʋƸƛ ƻƷ .ʋǷ ɋƥ ƼǼ ƜƟ ǮƜƪǴƼƦɌƛƻƜɌʉ  ǻɌʋɍʊ  ƽƛ
 ɋȮǿɌ ǢǾƼƱʋƜ ʋɋ Ɵ ƷƸǙƸǅƜ Ǵ ƻƷ ƻǿƭʊƏʋƸǹɌ ǻƭǿƥ .ʌƸ  ƜƟ Ɯǽǹƥ ǻɌʋɍʊ  ƜǼƼƦɌƛƻƜɌ ǶƏ ƽƛ
Ǵ ƻƷ ƻǿƭʊƏʋƸ ǰƛǿƥ ƜƟ ƸǅƜƟ ƻƛƼǨ Ƽəƛ Ǿʊ ƟʌǄ  ƽƛʋɋ  ƼƦɌƛƻƜɌ- ƜǼƼƦɌƛƻƜɌ ǯǴƜǅ ǻɌʉ 

Ǵ Ɲ˥Ǩ ǯƵƛƷʊƷǿǅ - Ɵ ƻƷ ƻǿƭʌƜʋƸ ƜƟʋƦǂʊ  ǺƻƜƦǁ ƽƛ ǻɌʋƜ ǻƟǾ˥ǙƠǂȮ ƤǁƻƷ ǺʌǺƸ  ǻƟ
ƛʋǷ ǹɌ ǺƷƜǥƦǁƛ ǺƸǙƜǨƜƟ ƣƻƜƠǙʌƸ. 

[ ^A- Za- z]  

]^A-Za-zǸƜǴƽ [ʊǻɌ ǰǾƛʌǷ ƛƼƟ Ɲ˥Ǩ ǯƵƛƷ ƼƦɌƛƻƜɌʉ ǚƥʌʌǷ ǻƦǁƷƛʉ  ƜǼƼƦɌƛƻƜɌ ƽƛʋɋ 
Ǵ ǀɍǙƼƟ Ɲ˥Ǩ ǯƵƛƷ ǧǒǹǴ ƇƸǅƜƟ ƣƼɌ ƤǴ˥ǙʊƷǿǅǹǚǴ .͔ʊ ƛʋǷ  ƣƻƜƠǙ ƽƛ ǮƜƪǴ

Ǵ ǺƸǙƜǨƜƟʊƷǿǅ ƌɋȮǿɌ Ǿ ɗƻƾƟ ǢǾƼƱ ͔ǀɍǙƼƟ :ʋƜ  ǻƟǺƷƜǁ ƣƻƜƠǙƼƦɌƛƻƜɌ ƼǼ :Ƽƥʉ  ǻɌ
 ɋȮǿɌ ǢǾƼƱʋƜ .ƸǅƜƠǸ ɗƻƾƟ 

()  

ƦǨǾ ( )ʊ ʋɋ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǻƟ ƾƦǸƛƼȢ Ƥǥƭƛʉ ƷƜǸ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǶƏ ƇƷǿǅ ǻǤƜǍƛʋǺƸ 
Ǵ ǻƦǤƼəʊƇƷǿǅ ǰǾʊ  ƽƛ ǺƷƜǥƦǁƛ ƜƟfindall () Ǵ ǺƽƜƭƛ Ɯǵǅ ǻƟʊƸǼƷ  ǻɌʋɋ ƽʋǻǙǿǵƮǴƼ  ƽƛ
 ƛƻ ǶƏ- Ɯƭ ǻƟʉ  ǻǙǿǵƮǴ ͔ǯɌ- Ɍ ƫƛƼƶƦǁƛǹʌƸ. 

\ b 

\b  ǻƦǅƻ ƜƟʉ ǰƜƵʊ  ƛƸƦƟƛ ƻƷ ƼəƛʋƜ ƜǽƦǸƛʉ ʋɋ Ǵ ƻƷ ƻǿƭ ƸǅƜƟ ǻǵǱɌʊƏʋƸ. 

\ B 

\B  ǻƦǅƻ ƜƟʉ ǰƜƵʊ  ƛƸƦƟƛ ƻƷ ƼəƛʋƜ ƜǽƦǸƛʉ ʋɋ Ǵ ƻƷ ƻǿƭ ƸǅƜƠǸ ǻǵǱɌʊƏʋƸ. 

\ d 



ȉȍȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

\d ǺƷ ƷƸǙ ƼǼ ƜƟǼƷʊ Ǵ ƻƷ ƻǿƭʊƏʋƌƸ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟʉ ]ȑ-Ȑ.Ƥǁƛ ƼƟƛƼƟ [ 

\ D 

\D ǝ ƼƦɌƛƻƜɌ ƼǼ ƜƟʌƷƸǙƼʉ Ǵ ƻƷ ƻǿƭʊƏʋƌƸ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟʉ ]^0-9.Ƥǁƛ ƼƟƛƼƟ [ 

 

ƦǆȢʌǸƜƠʊ ǿƮƦǂƭ ƽƛʉ ƜǤʋǯ ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ ƜƟƜǼʉ ǁ ƻƷ ǺƸǙƜǨƜƟʌǳƦǂƜǼʉ ʋǸǿʌǂɍʊ 
 ǻǼƷ ƽƛȈȐȍȑ Ƽǩƥ Ǿ ǺƸǅ ǺƷƛƷ ƻƛƼǨʋƜƠ ǶƜƟƽ ǲƜǵƥ ƻƷƜǼʉ ǻǴƜǸƼƟǿǸʋǂʊ ƼǑ ǻƟʋǩʊ  ƻƷ

.Ƥǁƛ ƿƼƦǁƷ 

Ʒƻ ǩƱʌƤǩ ʋɋ ǻǴƜǸƼƟʉ  ƻƷ ǶƜǴƼǤ ǐƵ ƤƲƥʋǸǿʌǀɍ  ǳǁƛ ǻƟgrep ǹɌ ǔǥǱƥ)ʌƸ :
) (ȠźƼəGeneralized Regular Expression ParserƼǩƥ (ʋƜƠ ƻƜɌʉ  ǻɌ ƛƻ

search() Ǵ ǲƜƮǸƛʊƇƸǼƷ ǴʊƸǹɌƦǸ ƻƷ .ʌǻƮ ɍǴ ǺƜɚƦǁƷ ƼəƛʌǃƜƦǹ ʋƜ ǰʌǂɌǿǹʊ ƻƛƷʋƇƸ 
ǴʊǸƛǿƥʌƸ ƽ ƣƛƻǿƦǁƷʋƼ ƜǴƽƏ ƷǿƵ ǶƜǴƼǤ ǐƵ ƻƷ ƛƻʋǄ ǹɌʌƸ: 

$ grep '^From:' mbox - short.txt  

From: stephen.marquard@uct.ac.za 

From: louis@media.berkeley.edu  

From: zqian@umich.edu 

From: rjlowe@iupui.edu  

ƻǿƦǁƷ  ǻƟ ˤƜƟgrep ǴʊǿəʋƸ: ǑǿǒƵʊ  ƜƟ ǻɌFrom: Ǵ ǗǾƼǅʊƷǿǅ ƜǤ ƻƷ ƛƻʋǯ mbox-

short.txt  ǶƜǆǸǺƸƟǵɌ Ƽəƛ .ʊ  ƜƟgrep ǹɌ ǲƼǸ ǻƮǹȢ Ǿ ƤǁƷʌƸ ǵɌ Ǿʊ  ƜƟ ǐƠƥƼǴ ƷƜǹǁƛ
ǸƛǿƶƟ ƛƻ ǶƏʌƇƸ ƣǾƜǥƥ ǻƭǿƦǴƜǼʉ ƽʋƦǁǿȢƼʊƇ ƟʌǷ ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟʉ ƜȢʋǸǿƦʊ  Ǿ
ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟƛʉ ǁǿƥ ǻɌǐ grep ƦǆȢʌǸƜƠʊ ǴʊƇƷǿǅ ǼƛǿƵʌƸ  ƇǮƜƪǴ ǶƛǿǹǙ ǻƟ .Ƹǅ
grep ǝ ƼƦɌƛƻƜɌʌǰƜƵƼʊ "\SƦǆȢ ƛƻ "ʌǸƜƠʊ ǵǸʊƸǹɌ ǻɌ Ƥǁƛ ǲƽˤ Ǿ ǻƦǁƷƛʉ ƜǼƷƜǵǸ ƽƛʉ 
ȢʌȯʌǺƸƼƥ ƛƼƟ ƛƻʉ ƼƠƟ ƻƜɌ ǻƟ ǶƏ ǶƷƼɌ ǈƶǆǴʋƌƸ ƛ ƻƷ ˥ƪǴʋƜƮǹ ǴʊǸƛǿƥʌƸ ]" ƽƛ^  "[

ǹɌ ǺƷƜǥƦǁƛʌƸ ǻǵƭƼƥ ǻɌǴ ǃƛʊƷǿǅƼƦɌƛƻƜɌ ƼǼ :ʉ ǻɌ ǻǱǉƜǤʉ ȣǁƛʌǀ .ƸǅƜƠǸ 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȍȈ 

 

 

ƜȢʋǶǿƦ Ǳǉƛ Ǿ ǺƷƜǁ źƸǹǁ ƸǹȮʊ Ǵ ǻɌ ƷƻƛƷ ƷǿƵ ƻƷʊƸǸƛǿƥ Ɯǅ .ƸǹɌ ɋǵɌ Ɯǵǅ ǻƟʋƸ ƱǻǖǤƜʉ 
 ǻƟ Ɯǵǅʋɋ ƛƼƟ ɋȮǿɌ źǮǿǼʉ Ǹ ǶƸǅ ǷǅǾƻʌƽƜ ƛ ƌƸǅƜƟ ǻƦǅƛƷʋƜƮǹ ǨƷʌƜǩ ǶƜǵǼƜƭʊʋ 
ƛ ǻɌ ƤǁƛʋǷ ƜȢ ƷƜǹǁƛʋǸǿƦʊ Ǵ ǶƜƦɍǵɌ ǻƟʊƏʋƌƸ ǸƜǴƽ ˥ƪǴʊǻɌ ǨƷ ǳǁƛ ǇǿǊƵ ƻƷʌǧ ʋɋ 

ƻƛƷ ɋǅ ƸƦǴʋƸƛ .ʋǷ Ʒ ƷƜǹǁƛƻ ǱǴƜǚƥ ƤǰƜƱʊ ƼǑ ƽƛʋǧ ƜȢ ƼǂǥǴʋǶǿƦ  Ɯǵǅ ƿƼƦǁƷ ƻƷ
.ƷǿƟ ƸǼƛǿƵ 

ƛƼƟʉ ǶƷƼƟ ƻƜɌ ǻƟ îɋǵɌ íǱǴƜǚƥ ƤǰƜƱ ƻƷʊ  ƽƛhelp() ǹɌ ǺƷƜǥƦǁƛʌƸ: 

>>> help()  

 
help> modules 

Ƽəƛ ǴʊǸƛƷʌƸ ǰǾɀƜǴ ǻȮ ƽƛ Ƥǁƛ ƻƛƼǨ ǻɌʊ ǹɌ ǺƷƜǥƦǁƛʌƇƸ ǴʊǸƛǿƥʌƸ dir () ǹɌ ƻƜǎƱƛ ƛƻʌƸ 
ƜǼƸƦǴ Ɯƥʊʋ  ƛƻƷƻƛƷ ƷǿƭǾ ǮǾɀƜǴ ƻƷ ǻɌ ƠƟʌǹʌƸ: 

>>> import re  

>>> dir(re)  

[.. 'compile', 'copy_reg', 'e rror', 'escape', 'findall',  

'finditer', 'match', 'purge', 'search', 'split', 

'sre_compile',  

'sre_parse', 'sub', 'subn', 'sys', 'template']  

ǹȯǵǼʌǷ ǴʊǸƛǿƥʌƸ ɍȮǿɌ ƻƛƸǩǴʊ  ǇǿǊƵ ƻƷ ƇƷƜǹǁƛ ƽƛʋɋ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ ǇƜƵ ƸƦǴ
 ǶƜǴƼǤhelp ʋƜ dir ƻƷʋƤǤƜ ǹɌʌƸ: 



ȉȍȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

>>> help ( re.search)  

Help on function search in module re:  

 
search(pattern, string, flags=0)  

    Scan through string looking for a match to the pattern, 

returning  

    a match object, or None if no match was found.  

 
>>> dir(re.search)  

['__annotations__', '__call__', '__class__', '__closure__', 

'__code__', '__defaults__', '__delattr__', '__dict__', 

'__dir__', '__doc__', '__eq__', '__format__', '__ge__', 

'__get__', '__getattribute__', '__globals__', '__gt__', 

'__hash__', '__init__', '__kwdefaults__', '__le__', 

'__lt__',  '__module__', '__name__', '__ne__', '__new__', 

'__qualname__', '__reduce__', '__reduce_ex__', '__repr__', 

'__setattr__', '__sizeof__', '__str__', '__subclasshook__']  

ƷƜǹǁƛ ǸǾƻƷʊ ƜȢʋǶǿƦ ƽ ƣƜǙ˥ǑƛʋƷƜ  Ǿƛƻ ƣƜʌƙƾƭ ƜƟ ƦƵƛ ƻƷʌƻƜ ǵǸ ƻƛƼǨ ƜǵǅʊƇƸǹǼƷ ǰǾʊ 
ǶƜǴƽ ƻƷƜǼʊʋ ƻƛƷ ǻǱƮǙ ǻɌʋƸ ʋƜ ǁƼƦǁƷʊ  ƝǾ ƼəƻǾƼǴ ǻƟʋƜ ƻƛƸǸ ǿƮƦǂƭ ƻǿƥǿǴʋƇƸ ǴʊƸǸƛǿƥ 
əƻƾƟ ɋǵɌʊ .ƸǹǅƜƟ 

 

Brittle Code 
ǯȲȃƠĊ ǯȲȃƠ +dȃȰȰơȋǔǕ Ȏǯȁ ǰȩǯȣ ǯǱ ȱƠ ȃȰǶȉȲǔ dLDL ODǯȲĊ LeNeĊ  NǯƠ
Ȭǔ+ȃȰȰƠ  cȃȋ EDȅȁ e ȮǶȉơȋ ȃțǶȉȬ ǯȬDȃȰǶȉȲȭƠ ȅƣD "ǔ ȅǿǵǕȟ  OD mǰȩǯȣ

LeNe NL ǴȈNLĊ ȃŹǕȃ ?Ǖ+ȃ "LǯǶȠD ȃȲDȴȁ NǯƠ OD ȃƠ 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȍȊ 

 

Greedy Matching 
ǯȲȅǶƠDNǯƠĊ +  e*  NLǕƟ ǯǻ ǯǵ dȃȚǯȣǯǱ GNǯǲȚĊ ȌƠ ȮơȭȬǖdȃ  e dȃȋǕƟ 

Ȭ ȨȬǯȋ DN ȱǶȋNǔȃȯȴȋD "ǕȮ ȅǾ ǯȲȅǶƠDNǯƠǕȍ ǯǻ ǯǵ e ȃȰǶȉȲǔǕ  ȃȰȯDȴǶǱ ȱƠ
Ȭ ȊƠǔ?ǕȃȰ" 

grep 
ǕƟ LNȴǶȈĊ Ȉ ǰȪȝD NL ȱƠǖȫǶȉǯȲĊ Ǖȯȴǖơȉǔ D "ǴȈD PȅǶȈL NLǕȮ  NȴǶȈL
DȅǱĊ ǯȠ NL ȴǼǶȉǻǕȨǯȲĊ ȰǶȬǔ Ź eǖDȃ Ȕȴȕȁ cLȅƠǔ GNǯǲȚ ǯǱ ȱƠǯȲĊ 

 dȃȚǯȣǯǱ)Ȭ dLDL NȴǶȈL ȱǱ ȱƠǔLȴȋ( Ȭ NL Nȴǻǔ?Ǖ+ȃ  NDȅȣ dLǯȡǶȈD LNȴȬ
ȬǔƣǖLȅ bǯȯ "grep DȃǶǱD ^eȅǾ ODǔǕ  GNǯǲȚGeneralized Regular 

Expression Parser Ǖǯ ᷊ȆǼǵǕȱdȃȰȰƠĊ ȪƠǔ dȃȚǯȣǯǱ GNǯǲȚ ᷉ dȃȋ ȱǶȠȅƣ
"ǴȈD 

Regular Expression 
ȯǯǱOǔ DȅǱĊ Ǳǖcǯ ȱǶȋNǯȲĊ ȴǼǶȉǻĊ Źǖƕǖdȃȅǵ LǯȚ ǴȩǯǾ ODĊ  "ǴȈDǕƟ 

ǯȲȅǶƠDNǯƠ ȨȬǯȋ ȿǯȭǶǾD dȃȚǯȣǯǱ GNǯǲȚĊ eǕdƝDĊ ȬǔLȴȋ  ȱȬǯȯȅǱ ȱǱ ɀǹȬ ȱƠ
ȬǔȴƣǕȃ  DȃǶǱD ǯȳȰǵǕǯ ȯDǯȳǶĊ D OD "ȮƠ ȴǼǶȉǻ DN TȴȕȁǕȮ eǕƣƝǔǯȲ  NȴȠe ȱǱ

GNǯǲȚ NLǯȲĊ  dȃȚǯȣǯǱǕǴȠǯ ȬǔLȴȋ" 

Wild Card 
ǕƟ e ȅǶƠDNǯƠǕdƝ ȅǶƠDNǯƠ ȅȲ ǯǱ ȱƠĊ Ȭ NL Nȴǻǔ?ǕȃGNǯǲȚ NL "ǯȲĊ  dȃȚǯȣǯǱǕƟ 
DeǕȃȪ ǯȭȯ ȱȕȤȯ ǯǱ GNǯƠǕȊ Ȭ dLDLǔLȴȋ" 

 

grep

 



ȉȍȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

$ python grep.py  

Enter a regular expression: ^Author  

mbox.txt had 1798 lines that matched ^Author  

$ python grep.py  

Enter a regular expression: ^X -  

mbox.txt had 14368 lines that matched ^X -  

$ python grep.py  

Enter a regular expression: java$  

mbox.txt had 4218 lines that matched java$  

 

`New Revision: 39772`  

findall ()

 

Enter file:mbox.txt  

38549.7949721 

Enter file:mbox - short.txt  

39756.9259259 

 

 

ȢʌǄƼƥ ǰƜƪǴʊ ƼƱ ƻƜƦǤƻ ǇǿǊƵ ƻƷʋǻǸƜǊ ƷʋƸʋƇǳ ƛƼƟ ƛƻ ǮƜƪǴ ǶƜǵǼ ǶǿǹɌƛʉ ƜǵǸʋǄ 
ɚǸǿɚȮʊ ǯǵǙǝ ƻƜƦǤƻ  ƷƼɌʌƼƱƼʋǻǸƜǊ Ǵ ƻƛƼɍƥʊǹɌʌǳ: 



 ƣƻƜƠǙƜǼʉ ǺƸǙƜǨƜƟ  ȉȍȌ 

 

>>> bio = 'Hi, my name is Eman and my websites are ilola.ir 

and ...'  

>>> searchMyBio = re.findall('m.+?a', bio)  

>>> print(searchMyBio)  

[ 'my na', 'me is Ema', 'my websites a']  

>>> 

ƜƟ  ǶƷƼɌ ǻǤƜǍƛ? ƜǽƦǸƛ ǻƟʉ + ʋƜ * ǶƏ ǻƟǴ ƜǼʊǸƜǵǽǤʌǳ ƜƟ ǻɌʋƦǂʊ ǰǾƛ ǻƟ Ǿ ǺƷǿƟ ǘǸƜǨʌǷ 
ƽʋǻƦǅƼƛʉ Ǵ ƻƷ ƻǿƭ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟ ǻɌʊƏʋƸ .ƸǹǹɌ ǺƸǹǂƟ 

ƻƷ ƛʋƜƮǹ ƭǾƼƵʊ  ǻǴƜǸƼƟʋɋ ǰʌƤǂ ǶƜǆǸ Ƥǹǵǰƛ ƼǼ .Ƥǁƛ Ƥǹǵǰƛ ǻǁ ƜƟǺƸǹǼƷʉ  ƻǿƭ
ǻƦǅƻ ƜƟ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǶƸǴƏ ƻƷʉ Ǳǉƛʊ ǝ ƻƜƦǤƻ ƻƷ .ƤǁƛʌƼƱƼʋƇǻǸƜǊ ǰǾƛʌǷ ƽʋǻƦǅƻƼ 
Ɵ ƻƷ ƻǿƭ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟ ǻɌʌƜʋƸ Ǵ ǺƸǹǸƛƷƼəƼƟʊƷǿǅ Ǿ ǀȣǁ ǻǴƛƷƛ ͔ǃǾƜɌ ǻƟ ǻǴƜǸƼƟʉ 

Ǵ ǻƦǅƻʊƷƽƛƷƼȢ . 





 

ȱȬǯȯȅǱǯȲĊ ȱơǲȋ Ǵǿǵ 

ƜƟ ƛ ƷǿƭǾʋǻɍǹ ǂƟʌƻƜʉ ǮƜƪǴ ƽƛƜǼʉ ƛʋǷ  ƝƜƦɌʉǾƻ Ǵ ƻƷ ǷƦǆə Ǿ ǶƸǸƛǿƵʌǶƜ ǺƷƛƷƜǼʉ 
ƜǤʋǯƜǼ ǸƜǴƽ ƇƤǁƛ ǺƷǿƟ ƾɌƼǵƦǴʊǻɌ ǻɍƠǅ ǾƼǵǱǨ ƷƻƛǾʉ ǸƜǽƭʊƇ ʋǹǚʊ ƛʋƤǸƼƦǹ ǴʊǿǅʋƇǳ 

ǻǱɌ Ǿ Ƽǁʉ ǂƟ ǘƟƜǹǴʌźƻƜ ƷʋƼɚʉ Ǹʌƾ ȢʌƛƸ ǴʊƷǿǅ. 

ƻƷ ƛʋǷ  ƛƻ ǶƜǴƷǿƵ ƜǴ ǯǊǤʋɋ Ǵ ǋƼǤ ƝǾ ƼəƻǾƼǴʊǹɌʌǳ  ƜƟ ƛƻ ƝǾ ƣƜƲǥǉ ǻɌ
ͤƟŸƛ ǮƜǩƦǸƛ ǯɍƥǾƼȢ ƽƛ ǺƷƜǥƦǁƛ) ǷƦǴƼHTTPǴ (ʊəʌƷƼǺƷƛƷ ǀȣǁ .ƜǼʉ  ƛƻ ƝǾ ƣƜƲǥǉ

ƾƮƥ Ǿ ǺƸǸƛǿƵʋǻ ǱƲƥ Ǿʌǯ ǴʊǹɌʌǳ. 

HTTP 

ǯɍƥǾƼȢ ǩƱ ƻƷ ƇǺƷƛƷ ƣƻƸǨ ƝǾ ǻƟ ǻɌ ǻɍƠǅʌƤǩ ǂƟʌƻƜ ƜȢ ǐǁǿƥ Ǿ Ƥǁƛ ǺƷƜǁʋǶǿƦ  ǻƟ
ǸǾƻƷ ƣƻǿǉʊ ƦǆȢʌǸƜƠʊ ǴʊƷǿǅƛ .ʋǷ  ǯɍƥǾƼȢsockets/ƤɌǿǁǴ ǺƸǸƛǿƵ ƜǼʊƷǿǅ .
ƤƵƜǁ ƻƷ Ǿ ǻɍƠǅ ƣƜǑƜƠƥƻƛʋƤǤƜ ǺƷƛƷƼǑ ƽƛ ƜǼʋǧ ƛʋǷ ƣǿɍǁ ƻƷ ƜǼʋɋ ǻǴƜǸƼƟʉ 
ƜȢʋǸǿƦʊ ǂƟʌƻƜ .Ƥǁƛ  ǶƜǁƏ Ǿ ƤƱƛƻ 

ʋɋ Ơǅ ƇƤɌǿǁʌǻ  ǻƟʋɋ ƜǤʋǯ ǝ ǻƟ ƇƤǁƛʌƼ ƛ ƽƛʋǻɍǹ ʋɋ ƤɌǿǁ Ƈʋɋ  ǾƷ ǏƜƠƥƻƛ
ǿǁʋǻ ƟʌǷ Ǵ ƻƛƼǨƼƟ ƛƻ ǻǴƜǸƼƟ ǾƷʊƸǹɌƼǑ ƽƛ Ɯǵǅ .ʋǧ ʋɋ Ǵ ƤɌǿǁʊǸƛǿƥʌƸ ǸƛǿƶƟ ǳǼʌƸ  Ǿ

ǿǹƟ ǳǼʋǂʌƸȮ Ɯǵǅ Ƽəƛ .ʌƾʉ ǿǹƟ ƤɌǿǁ ƼƟʋǂʌƇƸ ƛʋǷ ǻǴƜǸƼƟ ǻƟ ƣƜǙ˥Ǒƛƛʉ  ǢƼǑ ƻƷ ǻɌ
ƷʋƼɚ Ǵ ƷƻƛƷ ƻƛƼǨ ƤɌǿǁʊƸǁƻǸƛǿƶƟ ƤɌǿǁ ƽƛ Ɯǵǅ Ƽəƛ .ʌƇƸ ǺƷƛƷ Ɯǵǅ ǻƟƛʉ Ǵ ǺƷƛƷʊƷǿǅ 

ǻǴƜǸƼƟ ǻɌʉ ƷʋƼɚ .Ƥǁƛ ǺƷƜƦǁƼǤ 



ȉȍȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƜǴƛ ǚǁ Ɯǵǅ Ƽəƛʊ  ǶƸǸƛǿƵ ƻƷʋɋ ǸƜǴƽ ƻƷ ƇƤɌǿǁʊǻɌ Ʒ Ƥǵǁ ƻƷ ǻǴƜǸƼƟʋƼɚ  ƽǿǹǼ
ǺƷƛƷƛʉ ǹɍƟ ƇǺƷƜƦǁƼǥǸʌƸ ǨƜǥƥƛ ǻȮʊ ǴʊƍƸƦǤƛ ǻƦǂǆǸ ǐǩǤƛʋƸ ǺƸǸƜǴ ƼǖƦǹǴ ǾƛʋƸ Ƽəƛ .
ǻǴƜǸƼƟƜǼʉ ƛ Ƽǁ ǾƷʋǷ ǺƷƛƷ ǶƷƜƦǁƼǤ ǶǾƸƟ ƇǏƜƠƥƻƛƛʉƇ ƻƷ ƼǖƦǹǴ ƜǤƼǉʋƤǤƜ  ƇƸǹǸƜǵƟ
ƜƟʋƦǂʊ ǂƟ ǶƜǴƽʌƻƜ ǸˤǿǑʊ  ƛƻƼǖƦǹǴ Ɯǅ ƌƸǹǸƜǵƟʋƸ ǥǱǙʊ ƽʋƼ ƜȢʋǶƜǆ !Ƹǅ ƾƠǁ 

ʋɋ ǻǴƜǸƼƟ ƽƛ ǳǽǴ ǄƶƟƛʉ ƛ ǏƜƠƥƻƛ ǻɌƼǑ ƽʋǧ ƛʋƤǸƼƦǹ Ǳɍǅ ǻƟ Ǿ ƷƻƛƷʊ  ǻɍƠǅ ƜƟ
 .Ƥǁƛ ǯɍƥǾƼȢ ǷƦǅƛƷ ƇƷƻƛƷ ƻƜɌ Ǿ Ƽǁʋɋ ǻƦǁƷ ƇǯɍƥǾƼȢƛʉ ǸƛǿǨ ƽƛʌǷ ǨƷʌǧ  ǻɌ Ƥǁƛ

Ǵ ǈƶǆǴʊƸǹɌ ǂɌ ǻȮʊ ƜƟʋƦǂʊ ƻƜɌ ǻȮ Ǿ ƇƷǾƼƟ ǮǾƛʉ ƜƟʋƸ ƠƟ Ǿ ƇƸǼƷ ǲƜƮǸƛʌƸǹ  ǻɌ
ǂɌ ǻȮ Ǿ ƇƷǿƟ ƸǼƛǿƵ ǻȮ ƴǁƜȢʊ ȢʌǲƜ ƸǚƟʉ Ǵ ƛƻʊƸƦǁƼǤ ǝ ǾʌǺƼƥƻƜƠǙ ǻƟ .ʊ  ǾƷ ǻǴƜǸƼƟ

ǢƼǑ ƻƷƜǼʉ ƛʋǷ  ƜƟ ƤɌǿǁʋƸɍʋƼɚ ǴʊƸǹǊǨƻ ƜƟ ǻƦƠǰƛ ǾʋƸ ƜǼƜȢ ǻɌ ƸǹǅƜƟ ƞǨƛƼǴʉ 
ƸǵǼʋƼɚ .ƸǹǹɍǸ Ƹɚǰ ƛƻ 

ƷƜǹǁƛ ƽʋƷƜʉ ǯɍƥǾƼȢ ǻɌƜǼʉ Ƽǆƥ ƛƻ ǻɍƠǅʋư ǴʊƸǹɌ  ǮƜǩƦǸƛ ǯɍƥǾƼȢ .ƷƻƛƷ ƷǿƭǾ
ƽ Ƹǹǁ ƻƷ ƇǷƦǴƼƟƛʋƼ Ƽǆƥʋư :Ƥǁƛ ǺƸǅ 

http://www.w3.org/Protocols/rfc2616/rfc2616.txt   

ǷƦǴ  ǯǉƛ ƻƷ ˤƜƟʋɋ Ȣ Ǿ ƸǹǱƟ ƸǹǁʌȯʌǺƸʉ ȈȎȍ ǻƲǥǉƛʉ ƙƾƭ ƜƟʌƣƜ ǂƟʌƻƜ  ǶƛǾƛƼǤ
ǰƜƵ ǄǸƸǸƛǿƵ ƇƸǴƏ Ɲƛƺƭ ǶƜƥƼǖǸ ǻƟ Ƽəƛ .Ƥǁƛʊ  Ɯǵǅ Ƽəƛ ƜǴƛ .ƷǿƟ ƸǼƛǿƶǸ ǣǒǰ ƽƛ

ǼƜɚǸʊ ǻƲǥǉ ǻƟʉ Ȋȍ  ƟʌƽƛƸǹʋƇƸ  ƤǁƛǿƵƻƷ ǷƦǴGET Ȣ ƛƻʌƛƸ ǼƛǿƵʌƸ ƛƼƟ .ƷƼɌʉ 
 ƤǁƛǿƵƻƷʋɋ ƝǾ ƽƛ Ƹǹǁ ƜǴ ƇƻǾƼǁʋɋ ƜƠƥƻƛǏ  ƜƟwww.pr 4e.org  ʉǾƻ ƣƻǿȢȏȑ 
Ǵ ƻƛƼǨƼƟʊǹɌʌǳ  ǀȣǁ Ǿʋɋ ƽ ǲƼǤ ƜƟ ǐƵʋƼ Ǵ ǮƜǁƻƛʊǹɌʌǳ: 

GET http://data.pr4e.org/romeo.txt HTTP/1.0  

ǴǾƷʌǷ ƼƦǴƛƻƜȢƇ ʋɋ Ǵ ƤǁƛǿƵƻƷ ƜǴ ǻɌ Ƥǁƛ ƝǾ ǻƲǥǉʊǹɌʌǳ ƜǴ ǀȣǁ .ʋɋ ƵǰƜƵ ǐʊ 
ǴʊƦǁƼǤʌǳƝǾ .ƶǁƜȢ ƻǾƼǁʊ Ǵ ǮƜǁƻƛʊƸǹɌ ǾƜƱ ǻɌʉ ƥƜǙ˥Ǒƛʊ  Ƹǹǁ ǇǿǊƵ ƻƷ ƻźƸǼ ƽƛ
 Ǿʋɋ ǰƜƵ ǐƵʊ ǻǰƜƠǸƷʉ ǿƦƲǴʋƣƜ Ƥǁƛ Ƹǹǁ. 

http://www.w3.org/Protocols/rfc2616/rfc2616.txt


 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȍȐ 

 

 

ƜǅʋƸ ƤƱƛƻƼƥʋǷ ƛƼƟ Ǻƛƻʉ ɚǸǿɚȮ ǶƷƛƷ ǶƜǆǸʊ  ǯɍƥǾƼȢ ƷƼɍǱǵǙHTTP ǻǴƜǸƼƟ ǷƦǅǿǸʉ 
ǂƟʌƻƜ ǺƷƜǁʉ ƜȢʋǸǿƦʊ ǑƜƠƥƻƛ ǻɌ Ƥǁƛʊ  ƜƟʋɋ ƝǾ ƻƛƼǨƼƟ ƻǾƼǁƸǹɌƛ .ʋǷ  ƼƟ ǏƜƠƥƻƛ

ǸƛǿǨ ƿƜǁƛʌǷ  ǯɍƥǾƼȢHTTP ǶƏ ƽƛ Ǿ ǺƷǿƟǚƠƥ ƜǼʌƤ ǴʊƸǹɌǸƛǿǨ ǻƟ ǻƭǿƥ ƜƟ .ʌƇǷ 
 ƤǁƛǿƵƻƷʋɋ  Ǿ ǺƸǅ ǺƷƜƦǁƼǤ ƸǹǁƼǼ Ȯʌƾʉ Ǵ ƴǁƜȢ ƻǾƼǁ ǻɌ ƛƻʊƇƸǼƷ ƛƼƟʉ  Ɯǵǅ

ƜǵǸʋǄ ǴʊƸǼƷ. 

import socket  

 
mysock = socket.socket(socket.AF_INET, socket.SO CK_STREAM) 

mysock.connect(('data.pr4e.org', 80))  

cmd = 'GET http://data.pr4e.org/romeo.txt 

HTTP/1.0\ r \ n\ r \ n'.encode()  

mysock.send(cmd) 

 
while True:  

    data = mysock.recv(512)  

    if (len(data) < 1):  

        break 

    print(data.decode())  

mysock.close()  

 
# Code: http://www.py4e.com/code3/socket1.py  

ƻƷ  ǻǴƜǸƼƟ ƛƸƦƟƛʋɋ  ǏƜƠƥƻƛ ʉǾƻ ƣƻǿȢȏȑ  ƻǾƼǁ ƜƟwww.py 4e.com Ǵ ƻƛƼǨƼƟʊƸǹɌ .
ƜƮǸƏ ƽƛʊʋ ǻǴƜǸƼƟ ǻɌʉ  ǯɍƥǾƼȢ ƇƷƻƛƷ ƛƻ ƝǾ ƼəƻǾƼǴ ǄǩǸ ƇƜǴHTTP ǴʊǿəʋƸ ƜƟ ǻɌʋƦǂʊ 
ʋɋ  ƻǿƦǁƷGET  ǻɌʋɋ ǰƜƵ ǐƵʊ ǻǴƛƷƛ ƻƷǴ ǃƛʊƏʋƸ ǹɌ ǮƜǁƻƛ ƛƻʌǳ. 



ȉȎȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƸǚƟ ƛ ƽƛʋǻɍǹ ǰƜƵ ǐƵ ǶƏʊ ƷƜƦǁƼǤ ƛƻʋƇǳ ǻǩǱƱƛʉ ǺƷƛƷ ǻɌ ƷƻƛƷ ƻƛƼǨǻǚǒǨ ƻƷ ƛƻ ƜǼƜǼʉ 
ȌȈȉ ƼƦɌƛƻƜɌʉ ƻƷ ƤɌǿǁ ƽƛʋƤǤƜ Ǵ ȠƜȮ ƛƻ ƣƜǙ˥Ǒƛ ǶƏ ǀȣǁ ǾʊƸǹɌƛ .ʋǷ  Ɯƥ ǻǩǱƱ
ǸƜǴƽʊǻɌ ǺƷƛƷƛʉ ƛƼƟʉ Ǵ ƻƛƼɍƥ ƸǅƜƟ ǻƦǅƛƷ ƷǿƭǾ ǶƸǸƛǿƵʊƷǿǅ ǸƜǴƽ Ɯƥ)ʊǻɌ recv()  ʋɋ 
ǻƦǅƻʉ ǰƜƵʊ ƼəƼƟƷƸǸƛ .( 

ƇǻǴƜǸƼƟ ƭǾƼƵʊ ƽʋƼ ƛ ƛƻʋƷƜƮ :ƷƼɌ ƸǼƛǿƵ 



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȎȈ 

 

HTTP/1.1 200 OK 

Date: Sun, 14 Mar 2010 23:52:41 GMT  

Server: Apache  

Last- Modified: Tue, 29 Dec 2009 01:31:22 GMT  

ETag: "143c1b33- a7- 4b395bea" 

Accept- Ranges: bytes  

Content- Length: 167  

Connection: close  

Content- Type: text/plain  

 
But soft what light through yonder window breaks  

It is the east and Juliet is the sun  

Arise fair sun and kill the envious moon  

Who is already sick and pale with grief  

ƭǾƼƵʊ Ǵ ǗǾƼǅ ƻźƸ̲Ǽ ƜƟʊƷǿǅƝǾ ƛƻ ƻƸǼ .ƛƼƟ ƻǾƼǁʉ Ƽǆƥʋư Ǵ ǮƜǁƻƛ ƸǹǁʊƸǹɌ . ǻƟ
 ǮƜƪǴ ǶƛǿǹǙContent -Type Ǵ ǶƜǆǸʊƸǼƷ  Ƹǹǁ ǻɌʋɋ  ƤǴƼǤ ǶǾƸƟ Ǿ ǺƷƜǁ Ƹǹǁ
) Ƥǁƛtext/plain.( 

ƸǚƟ ƛ ƽƛʋǻɍǹ ƛƼƟ ƛƻ ƻƸǼ ƇƻǾƼǁʉ  ƇƷƼɌ ǮƜǁƻƛ ƜǴʋɋ ǰƜƵ ǐƵʊ ƛƼƟʉ  ǶƷƛƷ ǶƜǆǸ
ƜǽƦǸƛʉ Ǵ ǻǤƜǍƛ ƜǼƻƸǼʊƸǹɌ ǺƷƛƷ ǀȣǁ ǾƜǼʉ Ǳǉƛʊ ƜǤʋǯ romeo.txt Ǵ ƛƻʊƸƦǁƼǤ. 

ƻƷ ƛʋǷ Ʒ ǮƜƪǴʋƸʋǳ ǒȮ ǻɌǴ ƻǿʊǶƛǿƥ ʋɋ ǻɍƠǅ ǏƜƠƥƻƛʉ ƜȢ ưǒǁʌʋǷ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ
ƤɌǿǁƤɌǿǁ ƽƛ .ƤƵƜǁ ƜǼǴ ƜǼʊǶƛǿƥ ƛƼƟʉ  ƜƟ ǏƜƠƥƻƛʋɋ ƝǾ ƻǾƼǁʋƜ ʋɋ ̲Ǵ˸ʌǯƻǾƼǁ 
ƛ ƻǾƼǁ)ʋǵʌǯ (ʋƜ Ʒ ǗƛǿǸƛʋźƼɚ Ȯ ǶƏ ǲƜǵƥ .ƷƼɌ ǺƷƜǥƦǁƛ ƜǼƻǾƼǁʌƾʉ Ǹ ǻɌʌƽƜ ƻƛƷʋƇƸ ȢʌƛƸ 
Ƹǹǁ ǶƷƼɌʉ  ǯɍƥǾƼȢ ǻɌ Ƥǁƛƛƻ Ƽǆƥʋư  ǷƦǅǿǸ Ǿ ƇǺƷƼɌƸɌʉ ƻƷ ǻɌʋƤǤƜ ǺƷƛƷ ǮƜǁƻƛ Ǿ ƜǼ

.ƸǼƷ ǲƜƮǸƛ ǯɍƥǾƼȢ ǶƏ ƿƜǁƛ ƼƟ ƛƻ 

ƜƟ ǻǵǼ ƷǿƭǾʉ ƛʋǷƇƜǼ ƜƮǸƏ ƽƛʊʋ ǱɍƥǾƼȢ ǻɌʊ Ǵ ǺƷƜǥƦǁƛ ƻǿǤǾ ǻƟ ƜǴ ǻɌʊǹɌʌƇǳ  ǯɍƥǾƼȢ
 ƝǾHTTP ƜȢ ƇƤǁƛʋǶǿƦ ʋɋ ǻǸƜƶƟƜƦɌʉ ǉƜǊƦƵƛʊ ǶƏ ʉƛƼƟ ƛ .ƷƻƛƷʋǷ ƛƼƟ ǻǸƜƶƟƜƦɌʉ 
ȢƦǆʌǸƜƠʊ  ǯɍƥǾƼȢHTTP ƱƛƼǑʊ ǺƸǅ Ǿ Ƥǁƛ ƽƛ ƛƼƟ ǶƏʉ ƻƷʋƤǤƜ  Ǿ ƷƜǹǁƛ ǮƜǁƻƛ Ǿ
ǺƷƛƷǴ ǺƷƜǥƦǁƛ ƝǾ ƼƦǂƟ ƻƷ ƜǼʊƷǿǅ. 



ȉȎȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

HTTP 

ƻƷ  ƜǴ ƇˤƜƟ ǮƜƪǴʋɋ ƜǤʋǯ ǹƦǴʊ  ǺƷƜǁ ǳʌƦǤƼə ƛƻƜǼƼƦɌƛƻƜɌ ǯǴƜǅ ǻɌʉ ǐƵƸƭʋƸ  ƻƷ
ƜǤʋǄǱ ǴʊƸǅǺƷƛƷ ǀȣǁ .ȣɌ ƛƻ ƜǼʊ ǳǼ Ǿ ǺƷƼɌ ƇƛƼƭƛ ƜƟ ǶƜǴƽ ʉǾƻǻƲǥǉƜǵǸʋƇǄ  ȠƜȮ
ƷƼɌʋǳƜǴ . ǵǼ  ƽƛʌǷ ƛƼƟ ǻǴƜǸƼƟʉ  ǷƦǤƼəʋɋ ǿǊƥʋƼ  ƼƦǂƟ ƼƟHTTP Ǹʌƾ ǴʊǸƛǿƥʌǳ  ǺƷƜǥƦǁƛ
ǹɌʌǳƛ .ʋƻƜƠǹ Ɯƭ ǻƟʉ Ɍȣʊ ǺƷƛƷ ǺƷƼɌƜǵǸ Ǿ ƜǼʋǄ  ʉǾƻǸƜǴʌƇƻǿƦ ǺƷƛƷ ǲƜǵƥ ƻƷ ƛƻ ƜǼʋɋ  ǻƦǅƻ

ǺƷƛƷ ǀȣǁ Ǿ ƛƸƭ ƛƻ ƻƸǼ ƇǺƷƼɌ ǘǵƭƜǼʉ ƽ ǃǾƻ ǻƟ ƛƻ ǀɍǙʋƼ ƵƹʌǺƼ ǴʊǹɌʌǳ: 



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȎȊ 

 

import socket  

import time  

 
HOST = 'data.pr4e.org'  

PORT = 80 

mysock = socket.socket(socket.AF_INET, socket.SOCK_STREAM) 

mysock.connect((HOST, PORT)) 

mysock.sendall(b'GET http://data.pr4e.org/cover3.jpg 

HTTP/1.0\ r \ n\ r \ n')  

count = 0  

picture = b""  

 
while True:  

    data = mysock.recv(5120)  

    if (len(data) < 1): break  

#   time.sleep(0.25)  

    count = count + len(data)  

    print(len(data), count)  

    picture = picture + data  

 
mysock.close()  

 
# Look for the end of the header (2 CRLF)  

pos = picture.find(b" \ r \ n\ r \ n")  

print('Header length', pos)  

print(picture[:pos].decode())  

 
# Skip past the header and save the picture data  

picture = picture[pos+4:]  

fhand = open("stuff.jpg", "wb")  

fhand.write(picture)  

fhand.close()  

 
# Code: http://www.py4e.com/code3/urljpeg.py  



ȉȎȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ǻǴƜǸƼƟʊƇƷǿǅ ƭǾƼƵʊ ƽʋƼ ǼƛǿƵ ƛƻʌƸ ƷʋƸ: 

$ python urljpeg.py  

2920 2920 
1460 4380 
1460 5840 
1460 7300 
...  
1460 62780 
1460 64240 
2920 67160 
1460 68620 
1681 70301 
Header length 240  

HTTP/1.1 200 OK 

Date: Sat, 02 Nov 2013 02:15:07 GMT  

Server: Apache  

Last- Modified: Sat, 02 Nov 2013 0 2:01:26 GMT 

ETag: "19c141- 111a9- 4ea280f8354b8" 

Accept- Ranges: bytes  

Content- Length: 70057 

Connection: close  

Content- Type: image/jpeg  

ǻǸǿɚǸƜǵǼ Ǵ ǻɌʊƟʌǹʌƇƸ ƛƼƟʉ ƛʋǷ ƛ ƿƻƷƏʋƦǸƼƦǹʊƇ  ƻƸǼContent -Type Ǵ ǶƜǆǸʊƸǼƷ 
ǻǸƸƟ ǻɌʉ  Ƹǹǁʋɋ ǿǊƥʋƼ ) Ƥǁƛimage/jpegǸƜǴƽ .(ʊǻɌ  ƽƜƟ ƜƟ ƇƸǅ ǲƜǵƥ ǻǴƜǸƼƟ ƻƜɌ
ƜǤ ǶƷƼɌʋǯ stuff.jpg ǴʊǸƛǿƥʌƸ ǿǊƥʋƼ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻʋɋ ǻǴƜǸƼƟʉ Ʒ ǇǿǊƶǴʋǶƸ 
ǾƜǊƥʋƼ ǹɌ ǺƸǼƜǆǴʌƸ. 

ƻƷ ƱʌǷ ƛƼƭƛʉ Ǵ ƇǻǴƜǸƼƟʊƟʌǹʌƸ ǸƛǿƵƛƼǤ ƻƜƟ ƼǼ ƻƷ ǻɌʊ  źƸƦǴrecv()  ƜǴȌȉȈȑ  ƼƦɌƛƻƜɌ
ǵǸ ƛƻʊəʌƼʋǳǩƱ ƻƷ .ʌƤǩ ƻƷ ƼƦɌƛƻƜɌ ƻƸǩǸƏ ƜǴʋƤǤƜ ǴʊǹɌʌǳ ƛƼƟ ǻɌʉ ƝǾ ǐǁǿƥ ƜǴ ƻǾƼǁ
ǸƜǴƽ ƻƷʊǻɌ  ƜǴrecv() ǸƛǿƵƛƼǤ ƛƻʊ ǺƷƼɌƛʋƇǳ Ǵ ǺƷƜƦǁƼǤʊƷǿǅƛ ƻƷ .ʋǷ  ǮƜƪǴʋƜ Ȉȋȍȑ ʋƜ 
ȉȐȉȑ ƻƷ ƤǁƛǿƵƻƷ ƼǼ ƻƷ ƼƦɌƛƻƜɌʋƤǤƜ ǴʊǹɌʌǳ ƞǱǑ ƜǴ ƤǁƛǿƵƻƷ ƼǼ ǻƦƠǰƛ .ȌȈȉȑ 
 ƼƦɌƛƻƜɌǴ ƸƱƛǾʊƸǹɌ ƛ ƜƟʋǷ ƝǾ ǮƜƱǚǴ ƷƛƸǚƥ ƻǾƼǁʌǹʊ Ǵ ǮƜǁƻƛ ƛƻʊƸǹɌ. 



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȎȌ 

 

ƦǸƜʋƬ Ǵ ƇǻɍƠǅ ƤǙƼǁ ǻƟ ǻƭǿƥ ƜƟ ƜǵǅʊƸǸƛǿƥ ǹȯǵǼ .ƸǅƜƟ ƣǾƜǥƦǴʌǷ ǹɌ ǻƭǿƥʌƸ  ǻɌ
ƼƵƏʋǷ ǸƛǿƵƛƼǤʊ recv()  ƷƛƸǚƥȈȍȏȈ ƝǾ ƽƛ ƛƻ ƼƦɌƛƻƜɌƻƷ ƻǾƼǁʋƤǤƜ ǴʊƸǹɌǰƷ .ʌǯ ƛʋǷ 

Ƽƭ ǻɌ ƤǁƛʋǶƜ ƜȢ ǻƟʋǶƜ ǁƻʌǺƸ ƛ ǾʋǷ Ȯ ǶƏ ǲƜǵƥ ƣƜǙ˥Ǒƛ ƽƛ ǻǚǒǨʌƾʉƤǁ ǨƜƟ ǻɌʊ 
ƛǿƵƛƼǤ ƻƷ .Ƥǁƛ ǺƷǿƟ ǺƸǸƜǴǸʊ ǚƟƸʉ recv() ǻƦǅƻƛʉ ƻƷ Ƽǥǉ ǮǿǑ ƜƟʋƤǤƜ ǴʊǹɌʌǳƛ .ʋǷ 

ǹǚǴ ǶƛƸƟʊ  ƻǾƼǁ ǻɌ Ƥǁƛclose() ƜȢ Ǿ ǺƸǸƛǿƵƛƼǤ ƛƻʋǶƜ ƥƻƜƠǙ ǻƟ .ƷǿƟ ƸǼƛǿƵ ƤɌǿǁʊ 
ǺƷƛƷ ǶƏ ƽƛ ƸǚƟƛʉ ƻƷʋƤǤƜ ǼƛǿƶǸʌǳ .ƷƼɌ 

ǳɌ ƻƷ źƤǙƼǁ źǶƷƼɌʋƤǤƜ ǸƛǿƵƛƼǤ ƻƷʊ recv() ǸƛǿƵƛƼǤ ƜƟʊ time.sleep () ǴʌƼǂ 
ǴʊƷǿǅ ƜƟ)ʋƦǂʊ ǶƏ ǹɌ  ƤǹǴƜɍǸƏ ƛƻʌƸƛ ǻƟ .(ʋǷ ƼǑʋǧ  ƜǴʋɋ ǸƜƩ ǲƻƜǽȮʌǻ  ƼǼ ƽƛ ƸǚƟ

ǸƛǿƵƛƼǤʊ Ǵ ƼǖƦǹǴʊǿǅʋǳ Ǵ ƻǾƼǁ ǾʊƸǸƛǿƥ ǺƷƛƷ Ǿ ǺƷƜƦǤƛ ǿǱƭʉ ƟʌƼƦǆʉ ƛ ƽƛ ǯƠǨ ƛƻʋǻɍǹ 
 ƜǴrecv() ǸƛǿƵƛƼǤ ƛƻʊ ɌǹʌƇǳ ƛ ǶƷƼɌ ǻǤƜǍƛ ƜƟ .ƸǹɌ ǮƜǁƻƛʋǷ ƵƜƥʌƇƼ ƽ ǯɍǅ ǻƟ ǻǴƜǸƼƟʋƼ 

Ǵ ƛƼƭƛʊƷǿǅ: 

$ python urljpeg.p y 

1460 1460 
5120 6580 
5120 11700 
...  
5120 62900 
5120 68020 
2281 70301 
Header length 240  

HTTP/1.1 200 OK 

Date: Sat, 02 Nov 2013 02:22:04 GMT  

Server: Apache  

Last- Modified: Sat, 02 Nov 2013 02:01:26 GMT  

ETag: "19c141- 111a9- 4ea280f8354b8" 

Accept- Ranges: bytes  

Content- Length: 70057 

Connection: close  

Content- Type: image/jpeg  

ƇǶǿǹɌƛ ǰǾƛ ƾƭ ǻƟʌǷ ƼƵƏ ǾʋǷ ǸƛǿƵƛƼǤʊ recv()  ƻƜƟ ƼǼ ƜǴȌȈȉȑ ƼƦɌƛƻƜɌʉ  ǻɌ ƛƻ
ƷǿƟ ǺƷƼɌ ƤǁƛǿƵƻƷʋƇǳ ǴʊəʌƼʋǳ. 



ȉȎȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ʋɋ Ɵ ƼǤƜƟʌǷ ƤǁƛǿƵƻƷƜǼʉ " ƻǾƼǁ ǮƜǁƻƛsend()ƤǁƛǿƵƻƷ Ǿ "ƜǼʉ ƻƷʋƤǤƜ 
ǻǴƜǸƼƟʉ " ƜǴrecv()ǸƜǴƽ .ƷƻƛƷ ƷǿƭǾ "ʊǻɌ  ƜƟ ƛƻ ǻǴƜǸƼƟʋɋ ƵƜƥʌƼ Ǵ ƛƼƭƛʊǹɌʌƇǳ ƛʋǷ 

Ǵ ƼȢ ƻǾƼǁ ǐǁǿƥ ƇƤɌǿǁ ƻƷ ƷǿƭǿǴ źƼǤƜƟʊƷǿǅ Ǵ ƼǖƦǹǴ ǾʊƸǸƜǴ ǻǴƜǸƼƟ Ɯƥʉ  ƛƻ ƼǤƜƟ ƜǴ
ǰƜƵʊ  ǶƷƜƦǁƼǤ ƻƷ ǣǨǿƥ .ƸǹɌʋƜ ƻƷʋƤǤƜ  ƇǻǴƜǸƼƟ ǐǁǿƥîƼƭ ǮƼƦǹɌʋǶƜí ǴƜǸʌǺƸ ǴʊƷǿǅ. 

urllib 

ƜƟ ƛ ƷǿƭǾʋǻɍǹ ǴʊǸƛǿƥʌǳ ƼǑ ƽƛʋǧ HTTP ƻƷʋƤǤƜ ǺƷƛƷ ǮƜǁƻƛ Ǿ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ ƜǼ
ǻǸƜƶƟƜƦɌʉ ǅƜƟ ǻƦǅƛƷ ƤɌǿǁʌƇǳ ǺƛƻƜǼʉ ǂƟʌƻƜ ǺƷƜǁƼƥʉ ƛƼƟʉ ƜǼƻƜɌ ǲƜƮǸƛʉ ƛƻʋƬ  ƻƷ
ƜȢʋǶǿƦ ǻǸƜƶƟƜƦɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟʉ urllib Ơǚƥʌǻ .Ƥǁƛ ǺƸǅ 

ƜƟ  ƽƛ ǺƷƜǥƦǁƛurllibǴ ƇʊǸƛǿƥʌƸ  ƜƟʋɋ ǻƲǥǉʉ Ǿ ǯƪǴ Ɲʋɋ ƜǤʋǯ ǹɌ ƻƜƦǤƻʌƸ .
ǻƟəƷƜǁʊƇ ǻƲǥǉƛʉ Ǵ ǻɌʊǼƛǿƵʌƸ ƻƷʋƤǤƜ ǹɌʌƸ ǩƟ Ǿ ǺƷƼɌ ǈƶǆǴ ƛƻʌǻ  ǻƟ ƛƻurllib 

ƻƜȣǂƟʋƸ .urllib ƙƾƭ ǲƜǵƥʌƣƜ  ǯɍƥǾƼȢ Ǿ ƻƸǼ ƜƟ ǐƠƥƼǴHTTP  ǶƜǴƜǁ Ǿ Ƽǁ ǃƷǿƵ ƛƻ
ǴʊƸǼƷ. 

ƸɌʉ ƛƼƟ ǻɌʉ  ǶƸǸƛǿƵroemo.txt ƦǅǿǸʌǳ Ʒ ƛƻʋƸʋƸƸɌ ˤƜƱ .ʉ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǻɌ
urllib ǵǼ Ɯƥ ǺƸǅ ǻƦǅǿǸʌǷ ƠƟ ƸǼƷ ǲƜƮǸƛ ƛƻ ƻƜɌʌǹʌǳ: 

import urllib.request  

 
fhand = 

urllib.request.urlopen('http://data.pr4e.org/romeo.txt')  

for line in fhand:  

    print(line.decode().strip())  

 
# Code: http://www.py4e.com/code3/urllib1.py  

ǵǼʌǷ ǻƲǥǉ ǻɌʉ Ɵ ƝǾ ƽƛ ǺƷƜǥƦǁƛ Ɯurllib.urlopen Ǵ ƇƸǅ ƽƜƟʊǸƛǿƥʌǳ  ƤǁƻƷ ƇǶƏ ƜƟ
 ǯƪǴʋɋ ƜǤʋǯ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ Ǿ ǺƷƼɌ ƻƜƦǤƻʋɋ ǻǩǱƱʉ for Ɵ ƻƷʌǷ ǿƦƲǴʋƣƜ Ȣ ǶƏʌƜǵʋǄ 
ǹɌʌǳ. 



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȎȎ 

 

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ǻǴƜǸƼƟʊƇƷǿǅ ƭǾƼƵ Ɯǽǹƥ ƜǴʊ ǿƦƲǴ ǯǴƜǅ ǻɌʋƣƜ ƜǤʋǯ ǴʊƷǿǅ  ƛƻ
ǼƛǿƵʌǳ ƷʋƸǰǾ ǺƸǅ ǺƷƜƦǁƼǤ ƻƸǼ .ʊ  ƸɌurlli b Ǵ ƛƻ ǶƏʊƸǚǱƟ ƛƼƟ ƛƻ ǺƷƛƷ Ɯǽǹƥ Ǿʉ  ƜǴ
ǴƼƟʊƸǸƛƷƼə. 

But soft what light through yonder window breaks  

It is the east and Juliet is the sun  

Arise fair sun and kill the envious moon  

Who is already sick and pale with grief  

ǻƟ Ǵ ƇǮƜƪǴ ǶƛǿǹǙʊǸƛǿƥʌǳ ʋɋ ƭ ǻǴƜǸƼƟƻƷ ƤǽʋƤǤƜ ǺƷƛƷƛƼƟ ƜǼʉ ƜǤʋǯ romeo.txt 
ǿǹƟʋǂʌƇǳ  ǻǵǱɌ ƼǼ ƻƛƼɍƥ ǀȣǁ ƛƻƜǤ ƻƷʋǯ ƽ ǯɍǅ ǻƟʋƼ ǹɌ ǻƠǁƜƲǴʌǳ: 

import urllib.request, urllib.parse, urllib.error  

 
fhand = 

urllib.request.urlopen('http://data.pr4e.org/romeo.txt')  

 
counts = dict()  

for line in fhand:  

    words = line.decode().split()  

    for word in words:  

        counts[word] = counts.get(word, 0) + 1  

print(counts)  

 
# Code: http://www.py4e.com/code3/urlwords.py  

ǲƽˤ ǹɌ ǶƜǆǸƼǑƜƵ ǺƻƜƟǾƷ Ƥǁƛʌǳ ǎƲǴ ǻƟ ǻɌʊǻɌ ʋɋ ǻƲǥǉʉ  ƜƟ ƛƻ ƝǾurllib  ƽƜƟ
ƷƼɌʋƇǳ ǴʊǸƛǿƥʌǳ ǯƪǴ ʋɋ ƜǤʋǯ ǹɌ ƻƜƦǤƻ Ǿƛ ƜƟʌǳ. 



ȉȎȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

HTML 

ʋɍʊ ǱƟƜǨ ƽƛʌƤƜǼʉ urllib ƜȢ ƻƷʋǶǿƦ ǺƷƜǥƦǁƛ ƷƻǿǴ ǻɌʉ ƽʋƷƜʉ Ǵ ƻƛƼǨʊəʌƇƷƼ  ɘǹȮ
źƼɍ˸ǁ̐ƛ) ǷƦƵƛƸǸƛͧʋȡ  |ScrapeƟǿƵ ǮƷƜǚǴ ƜǴ .Ƥǁƛ ƝǾ ǻƟ (ʊ ƛƼƟʉ Ƽɍǁƛʋȡ ȢʌƛƸ ƷƼɍǸʋǳ 

ƛ ǻƟʋǷ ǵɌ Ƥǁƛ ƼƦǽƟ ƼǑƜƵʊ ƛ ƜƟ ƛƻ ƜǵǅʋǷ ǸƜǴƽ ǻȮ ǺƷƜǁ ǶƜƟƽ ǻƟ ƌǳǹɌ ƜǹǅƏ Ư˥ǒǉƛʊ 
Ǵʊǿəʌʋǳ ƸǸƛ ɘǹȮ ƝǾ ǻƟƦƵƛʌƍǳ ƦǨǾʊ ǻǴƜǸƼƟƛʉ ǻƦǅǿǸƛʋǳ Ǵ ƼǼƜǖƥ ǻɌʊƸǹɌ ʋɋ  ƼəƻǾƼǴ

ǺƷƛƷ ƇǻƦǤƼə ƛƻ ƣƜƲǥǉ Ǿ Ƥǁƛ ƝǾƜǼʉ ƜǴƽƏ ƷƻǿǴ ƛƻ ǶƏʋǄ Ǵ ƻƛƼǨʊƸǼƷ  ǶƏ ƻƷ Ǿ
Ǵ ƜǼǿɚǰƛ ǮƜƠǸƷ ǻƟ ƣƜƲǥǉʊƷƷƼə ǻƦƵƛƸǸƛ ɘǹȮ ƝǾ ǻƟ ŵƜƱ˥ǒǉƛƛʋǳ. 

ǻƟ  ƇǮƜƪǴ ǶƛǿǹǙʋɋ  ǘƠǹǴ ǻƟ ǯəǿə ǯƪǴ ƇǿƮƦǂƭ ƻǿƥǿǴʋɋ  ǺƷƼɌ ǺƜɚǸ ƝǾ ǻƲǥǉ
ǰ ǾʌɋǹƜǼʉ Ʒ ƣƜƲǥǉ ǻƟ ǶƏ ǯƵƛƷʋƼɚ Ɵ ƛƻʌǶǾƼ ǴʊƌƸǆɌ  ƣƜƲǥǉ ǶƏ ǛƛƼǁ ǻƟ ǀȣǁ

ǰ Ǿ ǻƦǤƻʌɋǹƜǼʉ ǶƏ ǯƵƛƷǸ ƛƻ ƜǼʌƾ ƟʌǶǾƼ ǴʊƸǆɌǵǼ ǻƟ .ʌǷ  ƣƜƲǥǉ ǶǾƻƷ ƻƷ ǃǾƻ
Ǵ ƝǾʊƷƾƵƛ ƽƛ ǺƷƜǥƦǁƛ ƜƟ .ʋǷ ǹɍƥʌƇɋ ƻ ǯəǿəǺƛ Ƽǩƥ ǻƟ ƛƻ ƷǿƵʋƜƠ  ƝǾ ƣƜƲǥǉ ǲƜǵƥ
Ǵ ƽƜƟʊƸǹɌ. 

ǹȯǵǼʌǷ ǰ ƻƛƼɍƥ ƽƛ ǯəǿəʌɋǹƜǼ Ǵ ƇǣǱƦƶǴ ƣƜƲǥǉ ƻƷʌǶƛƾ ǵǼƛʌƤ ʋɋ  ƛƻ ǻƲǥǉ
Ǵ ƿƸƱʊƸǸƽƛ .ʋǷ ƜƟ ƇǳǽǴ ƣƜƲǥǉʋƦǂʊ ƜƦǸ ƻƷ ǻɌʋƬ ǿƮƦǂƭʉ .ƸǸǿǅ ƼǼƜǕ ǯəǿə 

HTML

ʋɍʊ Ǻƛƻ ƽƛƜǼʉ ǺƷƜǁʉ ƾƮƥʋ˸ǻ ǱƲƥʌǯ HTML ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛƜǼʉ ƛƼƟ ǺƸǙƜǨƜƟʉ 
ǿƮƦǂƭʉ ƛ ƻƷ ƌƤǁƛ ƻƼɍǴʋǷ ƽ ƤǰƜƱʋǻƦǅƻƼƜǼʊʋ  ǻɌʋɋ ǿɚǰƛʉ  ǮƷ ƽƛ ƸǸƻƛƷ ǇƜƵ
Ɵ ƣƜƲǥǉʌǶǾƼ ǆɌʌǺƸ ǴʊƸǸǿǅ. 

ʋɋ ǻƲǥǉʉ ǂƟʌƻƜ ƠƟ ǳǼ ƜƟ ƛƻ ƝǾ ǺƷƜǁʌǹʌǳ: 

<h1>The First Page</h1>  

<p> 

If you like, you can switch to the  

<a hre f="http://www.dr - chuck.com/page2.htm"> 

Second Page</a>. 

</p> 



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȎȐ 

 

ǴʊǸƛǿƥʌǳ ʋɋ ǺƷƜǁ ƣƻƜƠǙʉ ƟƜǂƱ Ǿ ƤǁƻƷʊ ƛƼƟʉ ȢʌƛƸ  źƻƛƸǩǴ ƫƛƼƶƦǁƛ Ǿ ǶƷƼɌ
ǰʌɋǹƜǼ ǿǹƟ ˤƜƟ ǷƦǴ ƽƛʋǂʌǳ: 

href="http://.+?"  

ƣƻƜƠǙ ǺƸǙƜǨƜƟʉ ǻƦǅƻ ǮƜƠǸƷ ǻƟ ƜǴƛʉ ʊǴƷƷƼə  ƜƟ ǻɌ"href="http ://" Ƹǅ ǗǾƼǅ Ǿ Ǻ
 ǻǴƛƷƛ ƻƷʋɋ ʋƜ ) ƷƻƛƷ ƼƦɌƛƻƜɌ ƸǹȮ".+?"ƜǽǸ ƻƷ Ǿ (ʋƤ  ǻƟʋɋ ǯǩǸǴ ǻǸƜəǾƷ ǮǿǨʊƸǁƻ .

Ǵ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƻƷ Ǯƛǿǁ ƤǴ˥ǙʊǿəʋƸ ƽ ǮƜƠǸƷ ǻƟ ǻɌʋǻƦǅƻƼƜǼ ǝ ƤǰƜƱ ƻƷʌƼƱƼʋǻǸƜǊ 
Ȣ ǯǊǤ ƻƷ ǻɌ ƻǿǒǸƜǵǼ .ƷƼɚƟʌǄ Ǎǿƥʌư ƷƛƷʋƇǳ ǝ ƤǰƜƱ ƻƷʌƼƱƼʋƇǻǸƜǊ  ǮƜƠǸƷ ǻƟ ǻǴƜǸƼƟ

ǺƜƥǿɌƼƥʋǷ ƽʋƻƼǻƦǅƛʉ ǴʊƷƷƼə ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟ ǻɌʉ Ə ƻƷ ƻǿƭ ƜǴʋƸƼƱ ƤǰƜƱ ƻƷ .ʋǻǸƜǊ 
ƛ ǀɍǙƼƟʋǷ ǎǨʌǻ ƼƦəƻƾƟ ǮƜƠǸƷ ǻƟ ǻǴƜǸƼƟ Ǿ Ƥǁƛ ǦƷƜǉʋǷ ƽʋǻƦǅƻƼʉ ǻƦǅƻ ƻƷ ǷɍǵǴʉ 
Ǳǉƛʊ ǴʊƷƷƼə. 

ˤƜƱ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ǻƟ ƛƻ ƾƦǸƛƼȢʉ Ǵ ǻǤƜǍƛ ˤƜƟʊǹɌʌƇǳ ǰ ǶƏ ƤǁƻƷ ǻǴƜǸƼƟ Ɯƥʌɍǹʊ  ǻɌ
Ǵ ƜǴʊǼƛǿƵʌǳ ƛ ƛƻǿƲƥ Ǿ ǺƷƼɌ ƫƛƼƶƦǁƛ ǷƦǴ ǮƷ ƽʋǯ :ƸǼƷ 

# Search for lines that start with From and have an at sign  

import urllib.request, urllib.parse, urllib.error  

import re  

 
url = input('Enter -  ')  

html = urllib.request.urlopen(url).read()  

links = re.findall(b'href="(http:/ /.*?)"', html)  

for link in links:  

    print(link.decode())  

 
# Code: http://www.py4e.com/code3/urlregex.py  

źƸƦǴ ǺƸǙƜǨƜƟ ƣƻƜƠǙʉ findall ǰʌƦǂʊ ǻƦǅƻ ƽƛƜǼʊʋ ǺƸǙƜǨƜƟ ƣƻƜƠǙ ƜƟ ǻɌʉ  ƻƷ ƻǿƭ ƜǴ
ǴʊƏʋƸǹ Ɵ ǾʌǷ ǯǩǸ ƤǴ˥Ǚ ǾƷǺƸǅ ƻǿǊƲǴ ǮǿǨǴƼƟ ƛƻ ƸǸƛʊƸǸƛƷƼəƜƭ ǻƟ .ʋƜɚǺ  ƜǼƾƦǸƛƼȢ

ǹɌ ƤǨƷʌƸ ǯǩǸ ƤǴ˥Ǚ ƽƛ ǯƠǨ Ǿ ƸǚƟ ƤǁƻƷ ǻɌǺƸǅ ǺƷƛƷ ƻƛƼǨ ǮǿǨ ǯƵƛƷ ƣƻƜƠǙ Ɯƥ ƸǸƛ
.ƸǸƛƷƼəƼƟ ƛƻ ǶƏ 



ȉȏȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǸƜǴƽʊǻɌ Ǵ ƛƼƭƛ ƛƻ ǻǴƜǸƼƟʊǹɌʌƇǳ ƭǾƼƵʊ ƽʋƼ Ǵ ƛƻʊəʌƼʋǳ: 

python urlregex.py  

Enter -  http://www.dr - chuck.com/page1.htm 

http://www.dr - chuck.com/page2.htm 

python urlregex.py  

Enter -  http://www.py4e.com/book.htm  

http://www.greenteapress.com/thinkpython/thinkpython.html  

http://allendowney.com/  

http://www.py4e.com/code  

http://www.lib.umich.edu/espresso - book- machine 

http://www.py4e.com/py4inf - slides.zip  

ǸƜǴƽʊǻɌ ƜǤʋǯ HTML ƟǿƵ ǻƟ Ɯǵǅʊ ƞǰƜǨƸǹƟʉ ƣƻƜƠǙ ƽƛ ǺƷƜǥƦǁƛ ƇƸǅƜƟ ǺƸǅƜǼʉ 
ƛƼƟ ǺƸǙƜǨƜƟʉ ȢʌƛƸ ƽ ǶƷƼɌʋǻƦǅƻƼƜǼ ƜǼǿɚǰƛ ƜƟʉ Ƶ ǇƜƵʌǱʊ  .ƷǿƟ ƸǼƛǿƵ ǶƛǾƻ Ǿ ǺƷƜǁ
ƜƮǸƏ ƽƛ ƜǴƛʊʋ ǻƦǂɍǅ ƣƜƲǥǉ ǻɌʉ HTML ƽʋƷƜʉ  Ʒǿǅ ƨǙƜƟ Ƥǁƛ ǷɍǵǴ ƇƷƻƛƷ ƷǿƭǾ

ǺƷƛƷƜǼʉ ǻƟƻǿƶǸƷƻƷʉ ǘǵƭ ƛƻƻǾƏʉ ǹɌʌƜƠǙ ǻƟ .Ƹƥƻʊ ȢʌƜǼƸǸǿʉ ǂƟʌƻƜʉ ƻƷ ƛƻʋƤǤƜ ǹɌʌƸ 
ƵƼƟ ǻɌʊ ǶƏ ƽƛƥƜƲǥǉ ǻƟ ƜǼʊ ǅƜƟ ǺƸǅ ǳƦƵ ƷƻƛƸǸ ƷǿƭǾ ǻɌǹǺƷƜǁ ǶƜƟƽ ǻƟ ƌƸȢ ƼƥʌƜǼƸǸǿʉ 

!ƝƛƼƵ Ǿ ǻƦǂɍǅ 

ƛʋǷ  ƜƟ ǗǿǍǿǴʋɋ ǻǸƜƶƟƜƦɌʉ ƸǹǵƥƻƸǨ ǱƲƥʌǯ HTML ǸƸǅ ǯƱʊ !Ƥǁƛ 

HTMLBeautifulSoup 

ƷƛƸǚƥʉ ƜȢ ǻǸƜƶƟƜƦɌʋǸǿƦʊ ƛƼƟʉ Ǵƽ ƻƷ Ɯǵǅ ǻƟ ɋǵɌʌǻǹʉ ǱƲƥʌǯ HTML  ǺƷƛƷ ƫƛƼƶƦǁƛ Ǿ
ƛ ƽƛ ǲƛƸɌ ƼǼ .ƷƻƛƷ ƷǿƭǾ ƣƜƲǥǉ ƽƛʋǷ ǻǸƜƶƟƜƦɌ ƷǿƵ ǇǿǊƶǴ ǣǚǍ Ǿ ƣǿǨ ǏƜǩǸ ƜǼ

ƜƟ Ɯǵǅ .ƸǸƻƛƷ ƛƻʋƦǂʊ Ǹ ƿƜǁƛƼƟʌƽƜ  ƇƷǿƵʋɍʊ ǹɌ ƝƜƶƦǸƛ ƛƻʌƸ. 

ǻƟ əƷƜǁ ǻƟ ƜǴ ƇǮƜƪǴ ǶƛǿǹǙʊ  ǻǸƜƶƟƜƦɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǾBeautifulSoup  ƸǹȮ
ƷǾƻǾʉ HTML ƾƮƥ ƛƻʋǻ ǰ ǾʌɋǹƜǼ Ǵ ƫƛƼƶƦǁƛ ƛƻʊǹɌʌǳǴ .ʊǸƛǿƥʌƸ  ƸɌ

BeautifulSoup ǰ ƽƛ ƛƻʌɋǹ ƽʋƼ ƻƷʋƤǤƜ ǹɌ ƞǊǸ ƛƻ ǶƏ Ǿ ǺƷƼɌʌƸ: 

http://www.crummy.com/software  

http://www.crummy.com/software


 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȏȈ 

 

ǴʊǸƛǿƥʌƸ BeautifulSoup ǹɌ ƞǊǸ Ǿ ƷǿǱǸƛƷ ƛƻʌƌƸ  ǾʋƜ əƷƜǁ ǻƟʊ ƜǤʋǯ 
BeautifulSoup.py ǻǅǿȢ ƻƷ ƛƻʉ ǻǴƜǸƼƟʉ ǼƷ ƻƛƼǨ ƷǿƵʌƸ. 

ƜƟ ƛ ƷǿƭǾʋǻɍǹ HTML Ơǅʌǻ  ǻƟXML ƵƼƟ Ǿ ƇƤǁƛʊ ƛƼƟ ƤǨƷ ƜƟ ƣƜƲǥǉʉ XML 
ǺƸǅ ǻƦƵƜǁ ǶƷǿƟƸǸƛƇ ʋɋ ǱƲƥʌǯǺƸǹǹɌʉ XML  ƞǱǝƛ ƜƟ ǻƭƛǿǴ ƻƷHTMLƜǼʉ  ǻƦǂɍǅ
ǰƷ ǻƟ ƇǺƸǅ ƝƛƼƵ Ǿʌǯ ǻƲǥǉ ǯɌ ƇǶƏ ƞǰƜǨ ǶƷǿƠǸ ƞǁƜǹǴʉ HTML ƜǹɌ ƛƻǴ ƻʊƷƻƛƺə .

Ʒ Ƥǵǁ ƻƷʋƼɚ BeautifulSoup Ɯƭ Ɯƥʊʋ Ɵ ƸǸƛǿƦƟ ǻɌƜ HTML ǯɍǆǴǴ ƻƜǹɌ ƻƛƷʊƏʋƸ 
ǢƜǒǚǸƛ ǾƺȢʋƼƥƼ ǺƽƜƭƛ Ɯǵǅ ǻƟ Ǿ ƌƤǁƛʉ ǺƷƛƷ ƫƛƼƶƦǁƛƜǼʉ Ǹ ƷƻǿǴʌǶƜƥƽƜ Ǵ ƛƻʊƸǼƷ. 

ƜǴ  ƽƛurllib ƛƼƟʉ Ǵ ǺƷƜǥƦǁƛ ǻƲǥǉ ǶƸǸƛǿƵʊǹɌʌƌǳ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǀȣǁ
BeautifulSoup ƤǥǉƜǼʉ/attri butes  ƜƟ ǐƠƥƼǴhref ʋɋ  ɘƥa  ǶƜǵǼ ǻɌ) ƛƻ

ǰʌɋǹƜǼ ʋƜ ȢʌƜǼƸǸǿ Ɵ (ƷǿƟ ƸǼƛǿƵʌǶǾƼ ǴʊǆɌʌǳ. 



ȉȏȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

# To run this, you can install BeautifulSoup  

# https://pypi.python.org/pypi/beautifulsoup4  

 
# Or download the file  

# http://www.py4e.com/code3/bs4.zip  

# and unzip it in th e same directory as this file  

 
import urllib.request, urllib.parse, urllib.error  

from bs4 import BeautifulSoup  

import ssl  

 
# Ignore SSL certificate errors  

ctx = ssl.create_default_context()  

ctx.check_hostname = False  

ctx.verify_mode = ssl.CERT_NONE 

 
url = input('Enter -  ')  

html = urllib.request.urlopen(url, context=ctx).read()  

soup = BeautifulSoup(html, 'html.parser')  

 
# Retrieve all of the anchor tags  

tags = soup('a')  

for tag in tags:  

    print(tag.get('href', None))  

 
# Code: http://www.py4e.com/code3/urll inks.py  

ǻǴƜǸƼƟ  ƤǁƛǿƵƻƷʋɋ Ǵ ƝǾ ƿƻƷƏʊƸǹɌ ǻƲǥǉ ǶƏ ǶƷƼɌ ƽƜƟ ƜƟ ǀȣǁ ǾƇ ǺƷƛƷ ƛƻ ƜǼ
ǱƲƥ ǻƟ Ǿ ǺƸǸƛǿƵʌǯƼə BeautifulSoup  ǴʊƸƦǁƼǤɘƥ ǲƜǵƥ ǀȣǁ .ƜǼʉ ɘƥ) ƼɍǸƛƜǼʉ 
ǰ ǇǿǊƶǴʌɋǹƜǼ  ƜƟ ǻɌa Ǵ ǈƶǆǴʊƷǿǅƟ ƛƻ (ʌǶǾƼ ǆɌʌǺƸ  źƤǥǉ Ǿhref  ƽƛ ǲƛƸɌƼǼ

ƛʋǷ ɘƥǴ ȠƜȮ ƛƻ ƜǼʊƸǹɌ. 

ƦǨǾʊ Ǵ ƛƼƭƛ ǻǴƜǸƼƟʊƇƷǿǅ Ȯʌƾʉ Ơǅʌǻ ƭǾƼƵ ǻƟʊ ƽʋƼ :Ƹǅ ƸǼƛǿƵ ƼǼƜǕ 



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȏȊ 

 

python urllinks.py  

Enter -  http://www.dr - chuck.com/page1.htm 

http://www.dr - chuck.com/page2.htm 

python urllinks.py  

Enter -  http://www.py4e.com/book.htm  

http://www.greenteapress.com/thinkpython/think python.html  

http://allendowney.com/  

http://www.si502.com/  

http://www.lib.umich.edu/espresso - book- machine 

http://www.py4e.com/code  

http://www.py4e.com/  

ǴʊǸƛǿƥʌƸ  ƽƛBeautifulSoup ƛƼƟʉ ƟʌǶǾƼ ǆɌʌǶƸ ƤǵǂǨ ƽƛ ǲƛƸɌ ƼǼƜǼʉ  ǺƷƜǥƦǁƛ ɘƥ
ǹɌʌƸ: 



ȉȏȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

# To run this, you can install BeautifulSoup  

# https://pypi.python.org/pypi/beautifulsoup4  

# Or download the file  

# http://www.py4e.com/code3/bs4.zip  

# and unzip it in the same directory as this file  

 
from urllib.request import urlopen  

from bs4 import BeautifulSoup  

import ssl  

 
# Ignore SSL certificate errors  

ctx = ssl.create_default_context()  

ctx.check_hostname = False  

ctx.verify_mode = ssl.CERT_NONE 

 
url = input('Enter -  ')  

html = urlopen(url, context=ctx).read()  

 
# html.parser is the HTML parser included in the standard 

Python 3 library.  

# information on other HTML parsers is here:  

#http://www.crummy.com/software/BeautifulSoup/bs4/doc/#insta

lling - a- parser  

soup = BeautifulSoup(html, "html.parser")  

 
# Retrieve all of the anchor tags  

tags = soup('a')  

for tag in tags:  

    # Look at the parts of a tag  

    print('TAG:', tag)  

    print('URL:', tag.get('href', None))  

    print('Contents:', tag.contents[0])  

    print('Attrs:', tag.attrs)  

 
# Code: http://www.py4e.com/code3/urllink2.py  



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȏȌ 

 

python urllink2.py  

Enter -  http://www.dr - chuck.com/page1.htm 

TAG: <a href="http://www.dr - chuck.com/page2.htm"> 

Second Page</a> 

URL: http://www.dr - chuck.com/page2.htm 

Content: [' \ nSecond Page'] 

Attrs: [('href', 'http://www.dr - chuck.com/page2.htm')]  

ƛʋǷ ǮƜƪǴ ƣƻƸǨ Ɯǵǅ ǻƟ Ɯǽǹƥ ƜǼBeautifulSoup ƦǨǾ ƛƻʊ ǱƲƥ ƽƛ ǢƼƱʌǯ HTML  ƻƷ
ǴʌǶƜ Ǵ ǶƜǆǸ ƤǁƛʊƸǼƷ. 

urllib 

ǼƜəʊ  ǻɌ Ƥǁƛ ǲƽˤʋɋ ƜǤʋǯ ƜƟʋƼǹʉ ǝ)ʌǹƦǴƼʊɚƟ ƛƻ (ʌƼʋƌƸ  ˥ƪǴʋɋ ƜǤʋǯ ǾʋƸʋǿʊʋ ʋƜ 
ʋɋ ǿǊƥʋƼ ƻƷ ƛƻʋƤǤƜ ǹɌʌƸǺƷƛƷ .ƜǼʉ ƛʋǷ ƜǤʋǯƇƜǼ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ȠƜȮ ƷƻƷ ǻƟprint 
ǵǸʊƸǸƻǿƵƛ ƜƟ .ʋǷ ǵǅ ǮƜƱ ƽƛ ǺƷƜǥƦǁƛ ƜƟ Ɯurllib ǴʊǸƛǿƥʌƸ ʋɋ ȣɌʊ ǶƏ ƽƛ Ǿ ǻƦǤƼə ƛƻ ƜǼ
 ʉǾƻƷ ƷƻƜǼʋɋǂ ƷǿƵ  ǶƛǿǹǙ ǻƟʋɋ ƜǤʋǯ ǱƲǴʊ ƵƹʌǺƼ ǹɌʌƸ. 

ǿɚǰƛ ƛ ǻƟʋǷ  Ɯǵǅ ǻɌ Ƥǁƛ ƣƻǿǉʋɋ URL Ǵ ƽƜƟ ƛƻʊǹɌʌƸ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ ǀȣǁ Ǿ
read ƛǿƦƲǴ ǯɌʉ  ƻƷ ƛƻ Ƹǹǁʋɋ ǞƦǴʌƼ ) ǻƦǅƻimgǴ ƷǿǱǸƛƷ (ʊǹɌʌƸ  ǶƏ ǀȣǁ Ǿ
Ǚ˥Ǒƛ ƛƻ ƣƜ ʉǾƻʋɋ ƜǤʋǯ ǱƲǴʊ ƽ ǯɍǅ ǻƟʋƼ ǴʊǿǸʋǂʌƸ: 

import urllib.request, urllib.parse, urllib.error  

 
img = 

urllib.request.urlopen('http://data.pr4e.org/cover3.jpg').re

ad()  

fhand = open('cover3.jpg', 'wb')  

fhand.write(img)  

fhand.close()  

 
# Code: http://www.py4e.com/code3/curl1.py  

http://www.py4e.com/code3/curl1.py


ȉȏȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƛʋǷ ǺƷƛƷ ǲƜǵƥ ǻǴƜǸƼƟ ƛƻ ƜǼʋɋƝƼǍ ƼǑ ƽƛʋǧ ǞƦǴ ƻƷ Ǿ ǺƸǸƛǿƵ ǻɍƠǅʌƼʉ  ǳǁƛ ǻƟimg 
ǻǖǤƜƱ ƻƷʉ Ǳǉƛʊ ȣǴƜɌʌƼƥǿ ǻɚǸƻƛƷʉ ǴʊƌƸǹɌ ƜǤ ǀȣǁʋǯ cover3.jpg  Ǿ ǺƷƼɌ ƽƜƟ ƛƻ
ǺƷƛƷ ƛƻ ƜǼ ʉǾƻƷ Ǿ ǶƏʋɋǂ Ǵ ƜǵǅʊǿǸʋƸǂƛ .ʋǷ ǺƽƛƸǸƛ Ƽəƛ ƇƷƻǿǴʉ ƜǤʋǯ ǻǖǤƜƱ ƽƛ ƼƦǵɌʉ 
Ǳǉƛʊ ȣǴƜɌʌƼƥǿ Ǵ ƻƜɌ ǻƟ ƇƸǅƜƟ ƜǵǅʊƏʋƸ. 

ƜƟ ƛʋǷ  Ƽəƛ ǮƜƱʋɋ ƜǤʋǯ əƻƾƟʊ ƜǤ ǯƪǴʋǯ ǾʋƸʋǿʊʋ ʋƜ ƥǿǉʊ  ˤƜǵƦƱƛ ƇƸǅƜƟ ƻƜɌ ƻƷ
 ǻǴƜǸƼƟʋƜ Ǵ ǃƼɌʊƸǹɌ ʋƜ ƦǨǾ ǯǨƛƸƱʊ ȣǴƜɌʌƼƥǿ  ƣƸǅ ǻƟ ƇƸǅ ǻƭƛǿǴ ǻǖǤƜƱ ƷǿƠǵɌ ƜƟ
Ǵ ƸǹŹɌʊƷǿǅƼƟ .ƛʉ ƛʋǻɍǹ ǿǆǸ ǻƭƛǿǴ ǻǖǤƜƱ ƷǿƠǵɌ ǯɍǆǴ ƜƟʋƇǳ ǺƷƛƷ ƜǴɊ˥Ɵ ƻƷ ƛƻ ƜǼ ƜǼ
)ʋƜ ƻƷ (ƜǼƼǤƜƟʋƤǤƜ ǴʊǹɌʌǳ ƻƷ ƽƛ ǯƠǨ ƛƻ Ɋ˥Ɵ ƼǼ ǾʋƤǤƜ ƸǚƟ Ɋ˥Ɵʉ Ǿƻʉ Ʒʋɋǂ ʋƜ 

ǻǖǤƜƱʉ ƠǸƜƭʊ ǴʊǿǸʋǂʌǳ ǻǚǒǨ ǛƛƼǁ ǻƟ ǀȣǁ Ǿʉ ƸǚƟʉ ǴʊǾƻʋǳƛ ǻƟ .ʋǷ  ǯɍǅ
ǺƽƛƸǸƛ ǻɌ ǳǼ ƻƸǩȮƼǼʉ ƜǤʋǯ ǻǖǤƜƱ ƇƸǅƜƟ ɗƻƾƟʉ  ƛƼȮ Ƹǅ ƸǼƛǿƶǸ ǻƭƛǿǴ ǯɍǆǴ ƜƟ ƜǴ
Ɋ˥Ɵ Ɯǽǹƥ ǻǴƜǸƼƟ ǻɌƜǼʉ ƻƷ ǮƜƱ ƻƷʋƤǤƜ  ƛƻ ǃƽƛƷƼȢ Ǿ ʉǾƻǩƟƜǴ Ǿ ƷƻƛƷ ǻǖǤƜƱ͔ʊ ǺƷƛƷƜǼʉ 

ƻƷʋƤǤƜ  ǺƸǅ ʉǾƻƷʋɋǂ ǺƸǅ ǻƦǅǿǸƛƼƟ ƛƻ Ɯƭ Ǿ ƸǸƛʉ ǺƷƛƷƜǼʉ ƷʋƼɚ  ʉǾƻǻǖǤƜƱʉ 
Ǳǉƛʊ ǰƜƵʊ ǺƷƼɌ.ƸǸƛ 

import urllib.request, urllib.parse, urllib.er ror  

 
img = 

urllib.request.urlopen('http://data.pr4e.org/cover3.jpg')  

fhand = open('cover3.jpg', 'wb')  

size = 0  

while True:  

    info = img.read(100000)  

    if len(info) < 1: break  

    size = size + len(info)  

    fhand.write(info)  

 
print(size, 'characters co pied.')  

fhand.close()  

 
# Code: http://www.py4e.com/code3/curl2.py  



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȏȎ 

 

ƻƷ ƛʋǷ  Ɯǽǹƥ ƜǴ ǮƜƪǴȈȑȑȔȑȑȑ  ƛƻ ƜǼƼƦɌƛƻƜɌ ǶƏ Ǿ ǺƸǸƛǿƵ ƸƱƛǾ źǶƏ ƻƷ ƛƻ ƼƦɌƛƻƜɌ ʉǾƻ
ƜǤʋǯ cover.jpg ǴʊǿǸʋǂʌƌǳ ƛ ǷƦǅǿǸ ƽƛ ƸǚƟ ǀȣǁʋǷ  ƜǼƼƦɌƛƻƜɌ ʉǾƻƜǤʋƇǯ  ǛƛƼǁ ǻƟ
ƻƷʋƤǤƜ ǻǚǒǨʉ ƸǚƟʉƇ ʋǹǚʊ ȈȑȑȔȑȑȑ ɌƸǚƟ ƼƦɌƛƻƜʉƇ Ǵ ƝǾ ƽƛʊƷǾƻ. 

ǻǴƜǸƼƟ ƽ ǯɍǅ ǻƟʋƼ Ǵ ƛƼƭƛʊƷǿǅ: 

python curl2.py  

568248 characters copied.  

Ƽəƛ  Ɯǵǅʋɋ ȣǴƜɌʌƼƥǿ ɍǴʌǃƜƦǹ ʋƜ ʋǸǿʌǂɍʊ ǅƜƟ ǻƦǅƛƷʌƇƸ ʋɋ ƻƜɌǿƥ ƻǿƦǁƷʉ  ƻƷ ǺƸǅ
ǁʌǳƦǂǯǴƜǙǶƜƥ ǵǼ ǻɌ ƷƻƛƷ ƷǿƭǾʌǷ ƽ ǯɍǅ ǻƟ ƛƻ ƻƜɌʋƼ Ǵ ǲƜƮǸƛʊƸǼƷ: 

curl - O http:// www.py4e.com/cover.jpg 

ƻǿƦǁƷ curl ǺƜƥǿɌǺƸǅʉ "CopyURLǮƜƪǴ Ǿ Ƥǁƛ "ƜǼʉ ƽ ǳǼ ƜǴʋǻǸƜɌƼ curl1.py  Ǿ
.py2curl  ƻƷ3e.com/code4www.py ǲƜǸƻƛƺəʉ ǮƜƪǴ ǻɌ ƛƼȮ ƌƸǸƸǅƜǼʉ  ǳǼ ƜǴ

 ƻǿƦǁƷ ǯƪǴcurl Ǵ ǯǵǙʊƸǹǹɌ ǻƦƠǰƛ .ʋɋ ƛ ƜƟ ǻǴƜǸƼƟ ǳǁcurl3.py  ˤƜƟ ƿƻƷƏ ƻƷ ǳǼ
ƻƜɌ ǻɌ ƷƻƛƷ ƷǿƭǾʉ Ǿƻ ǻƟ ƛƻ ƤǤƻ ǄƱƼǅ ǻɌǃ ƼƥƼƩǿǴʉ Ǵ ǲƜƮǸƛʊƸǼƷ. 

 

BeautifulSoup 
ǕƟ ǯŹ ȱȯǯȂǱǯǶƠǕȯȴǶǔ  LǯȰȈD ȱƠHTML Ȫǿǵ DNǖȨ dLDL e dLȅƠǯȲǔǕ  LǯȰȈD OD

HTML Ǳ ȍȣǯȯǖceȅ ȬǔȃȌƠ c? ǯȲȅƣNeȅȬ ȅǹƠD ȱƠLǯȯ DN ǯȲǕdȃ Ȭǔƣǖȃȯȅ ǯȭȋ "
ȬǔȯDȴǵǖȃ  ȃƠBeautifulSoup  OD DNwww.crummy.com ȰƠ LȴȪȯDLǖȃ" 

Port 
GNȴŹ LȃȚ OD ǴȈD GNǯǲȚĊ Ȭ ȍȂȌȬ ȱƠǔȃȰƠ  NL ȱȬǯȯȅǱ bDȃƠ ǯǱ ǯȭȋ
ȯǯȬOǔȱƠ ȅȔ ODǕȢ ǕƟ dȃȋ ȨȎe NeȅȈ ȱǱ ǴƠȴȈ TǯǲǵNDDǕ+ȃ  TǯǲǵND NL
ǶȉȲǖȃ" 

http://www.py4e.com/code3
http://www.crummy.com/
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Scrape 
ȱǱ  QɀǵǕƟ DȅǱ ȱȬǯȯȅǱĊ  cDȴȰȚ ȱǱ QLȴȁ cLO ǯǻǕƟ NL e +Ee ȅƣNeȅȬǕǴȠǯ 

 QeǯƠ eǕƟ ȱǿȡȎĊ ȴǶǿȬ e EeǕ+Ȋǵǯ ƢȰƔ ȮǶȁDȃȯDǕǯ ȅơȈDǕǴź 
ȬǔȴƣǖǕȫ" 

Socket 
ǕƟ Ǳ ȱơǲȋ TǯǲǵNDǖȮ  ȱƠ ȱȬǯȯȅǱ eLǕƟ Ȭ ȱȬǯȯȅǱǔȃȯDȴǵ L ǴȭȈ ȱǱǕȅƤĊ dLDL ǯȲ

 aǯȈND DNǕǯ NL c? ODǕǴȠǯ Ȉ ȃȰƠ"LNDL bǯȯ ǴƠȴ 

Spider 
ǯźȈDǕNȃ  ȨȭȚ ȱǱǕƟ DȅǱ ȴǼǶȉǻ NȴǵȴȬĊ NLǕǴȠǯ ǕƟ  GǯǿȡȎ bǯȭǵ e ȱǿȡȎ
ȩǖƟȰdȃȋ  ODǕƟ Ȇȁ e ȱǿȡȎǕcȃ Ǳ NLǖȮ c?Ȭ ȱǶȡƣ ǯȲǔLȴȋc? "ȭȲ ȱǱ ǯȲǖȮ 

ȅȤǵ QeNǕǯǲ D GǯǿȡȎ bǯȭǵǕǴȯȅǶȰ DȅǱ DNĊ  ǴȁǯȈǕƟ  mȨȬǯƠ ǴȈȅȳȠ ȴǼǶȉǻ+ 
Ȭ QeǯƠǔȃȰȰƠ" 

 

socket1.pyURL

split ('/')

URL

connect 

 

urllib

URL



 ǻǴƜǸƼƟƜǼʉ ǻɍƠǅ ƤƲƥ  ȉȏȐ 

 

 

urllinks. py

HTMLp

 

recv 

 





 

ǯŹǕcȴǶ eȅȈ eǕȇǯȲĊ Ee 

 

ƦǨǾʊ ƻƷ ƜƟʋƤǤƜ ǹǁƛƾƮƥ Ǿ ƷƜʋǻ ǱƲƥʌǯ ǶƏ ƼƦǂƟ ƼƟ ƜǼHTTP Ƹǅ ƜǹǅƏʋƸ ǶƏ ƜƟ ƻƜɌ Ǿ ƜǼ
ƛƼƟʉǶƜƥ ƽ ǶƜǴƽ ƇƸǅ ǺƷƜǁʋƷƜʉ ǵǸʊƷƻƺə ǻǴƜǸƼƟ ǷƦǅǿǸ Ƥǵǁ ǻƟ ǻɌƜǼʊʋ Ȣ ǦǿǁʌƛƸ 
ǴʊǹɌʌƸ ƛƼƟ ǻɌʉ ǻǴƜǸƼƟ ǐǁǿƥ ǺƷƜǥƦǁƛƜǼʉ ƷʋƼɚ ƱƛƼǑʊ ǺƸǅ ǐǩǤ ǻǸ) ƸǸƛHTML  ƻƷ ǻɌ
ʋɋ ƜǵǸ ƼəƻǾƼǴʋǄ .(Ʒǿǅ ǺƷƛƷ 

ǾƷ ƛƻ ƞǰƜǨʋƬ ƼƟƛʉ ǺƷƛƷ ǮƷƜƠƥ .ƷƻƛƷ ƷǿƭǾ ƝǾ ƼƦǂƟ ƼƟ ƜǼXML ʋƜ î ǶƜƟƽ
ǻǸƜǆǸƻƛƺəʉ ǃƼƦǂəƺȢʋƼí ǮƜǁƜǼʉ ƽʋƷƜʉ ƛƼƟ ǻɌ Ƥǁƛʉ ǺƷƛƷ ǮƷƜƠƥƜǼʉ Ƹǹǁ ǯɍǅ ǻƟ Ƈ

Ǵ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴʊəʌƷƼǸƜǴƽ .ʌǻɍ ǻǴƜǸƼƟǴ ƜǼʊƸǹǼƛǿƵ ƷʋƼǹǆɍʉƇ ǰʌƤǂ ʋƜ  ƣƜǙ˥Ǒƛ
ǱƵƛƷʊ ƷʋƼɚ Ǹ ƽƛ ƇƸǹǹɌ ǮƷƜƠƥ ƛƻǻǸƜǆƻƛƺəʉ ǾƜƭ ƘǅƼɍǁƛƛʋƤȣ ʋƜ JSON  ǺƷƜǥƦǁƛ
ǴʊƸǹǹɌǁƻƼƟ ƛƻ ƤǴƼǤ ǾƷ ƼǼ ǻǴƛƷƛ ƻƷ .ʊ ǼƛǿƵʌǳ .ƷƼɌ 

XML 

ǶƜƟƽ ǻǸƜǆǸƻƛƺəʉ ǃƼƦǂəƺȢʋƼ ǂƟʌƻƜ Ơǅʌǻ ǻǸƜǆǸ ǶƜƟƽ ǻƟƻƛƺəʉ  ǷƦǴƼƟƛʋƜ HTML  Ƥǁƛ
ƛ ƜƟʋǷ  ǻɌ ƣǾƜǥƥXML ƤƵƜǁʋǻƦǤƜƼƥ  ƽƛHTML  ǻƟ .Ƥǁƛʋɋ  Ƹǹǁ ǻǸǿǵǸXML ǨƷ Ƥ
ǹɌʌƸ: 
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<person> 

  <name>Chuck</name> 

  <phone type="intl">  

     +1 734 303 4456 
   </phone> 

   <email hide="yes"/>  

</person> 

ƻǿǊƥ  ƸǹǁXML  ƣƻǿǉ ǻƟʋɋ ƦƵƻƷ ƻƜƦƵƜǁʊ Ɵ ƻƷʌƼƦǆ Ǵ ɋǵɌ Ɯǵǅ ǻƟ ǘǨƛǿǴʊƸǹɌ 
ƼƦǽƟ ɊƻƷ Ɯƥʉ ǅƜƟ ǻƦǅƛƷ ǶƏ ƽƛʌƸˤƜƟ ǮƜƪǴ ƻƷ ǻǸǿǵǸ ǶƛǿǹǙ ǻƟ . person ƼƥˤƜƟ ǺƷƻ źɘƥʉ 
ǩƟ ǻƟ ƤƠǂǸʌǻ ǿǊƥ ƻƷ ǻɌ ǻǸǿɚǸƜǵǼ .ƤǁƛʋƼ ƽʋƼ Ǵ ǺƸǼƜǆǴʊǹɌʌƸ phone  ǶƛǿǹǙ ǻƟ

ǻȯƟƛʉ ǺƼə ƽƛʉ  źƸǰƛǾI ƷǿƵ ǆɌʌǺƸ ƛ ƻƷ ƸǰƛǾ ƌƤǁƛ ǺƸǅʋƜƮǹ  ɘƥperson .Ƥǁƛ 

XML 

ƻƷ ƛʋƜƮǹ ʋɋ ǻǴƜǸƼƟʉ ƛƼƟ ƛƻ ǺƷƜǁʉ ǱƲƥʌǯ XML ƵƼƟ ƫƛƼƶƦǁƛ Ǿʊ Ƥǹǵǰƛ ƽƛƇƜǼ 
ǴʊƟʌǹʌƸ: 

                                                           

I parent node 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȉȐȊ 

 

import xml.etree.ElementTree as ET  

 
data = '''  

<person> 

  <name>Chuck</name> 

  <phone type="intl">  

     +1 734 303 4456 
   </phone> 

   <email hide="yes"/>  

</person>'''  

 
tree = ET.fromstring(data)  

print('Name:', tree.find('name').text)  

print('Att r:', tree.find('email').get('hide'))  

 
# Code: http://www.py4e.com/code3/xml1.py  

ǸƛǿƵƛƼǤʊ fromstring ǻǸǿǵǸʉ  ǻƦǅƻXML ƦƵƻƷ ǻƟ ƛƻʊ ǺƼə ƽƛƜǼʉ XML Ǵ ǮƸƟʊƸǹɌ .
ǸƜǴƽʊ  ǻɌXML  ǯƵƛƷ ƻƷʋɋ ǁǾ ǻƟ ƇƷƻƛƷ ƻƛƼǨ ƤƵƻƷʌǻǱʉ ƜǼƸƦǴʊʋ ƦƵƛ ƻƷ ǻɌʌƻƜ ƻƛƷʋǳ 
ǴʊǸƛǿƥʌǳ ǆƶƟʊ ƷƛƷ ƽƛǺǹɌ ƫƛƼƶƦǁƛ ƛƻ ƜǼʌǳ. 

ǘƟƜƥ find  ƤƵƻƷ ƻƷXML ȢʌƜǵʋǄ ǺƼə Ǿ ǺƷƼɌƛʉ  ɘƥ ƜƟ ǻɌʋƜ ǉƜƵ ƞǂȮƼƟʊ  ƻǿƭ
Ǵ ƻƷʊƏʋƸ Ȣ ƛƻʌƛƸ ǴʊƸǹɌǴ ǺƼə ƼǼ .ʊƸǸƛǿƥ  ǻƦǅƛƷ ƸǸƽƼǤ Ǿ (ǶƷǿƟ ǶƜǽǹȢ ƸǹǸƜǴ) Ƥǥǉ ƇǷƦǴ

Ǵ ǺƼə ƼǼ .ƸǅƜƟʊƸǸƛǿƥ ǺƼə ˸ƷǿƵʉ ˤƜƟʉ ƸǹȮʋǷ ƥƻƜƠǙ ǻƟ) ƸǅƜƟ ǺƼəʊ ǶƏ ƸǰƛǾƸǅƜƟ ƜǼ.( 

Name: Chuck 

Attr: yes  

ǺƷƜǥƦǁƛ  ƽƛʋɋ ǱƲƥʌǯƼə XML  ƸǹǸƜǴElementTree ƛƾǴʋƜʉ  .ƷƻƛƷ ƛƻ ƷǿƵ ǇƜƵ
ElementTree Ǵ ǺƽƜƭƛ Ɯǵǅ ǻƟʊƸǼƷ ǺƷƛƷ ǻɌǸƛƼɚǸ ǶǾƸƟ ƛƻ ƜǼʊ ǁ ƽƛʌǀɍƦǹ ʋƜ  ǷƦǴ

XML ǹɌ ƫƛƼƶƦǁƛʌǳ. 
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˸ƞǱǝƛ XML ǺƼəƜǼʉ ƛƼƟ Ǿ ƷƻƛƷ ǻǸƜəƸǹȮʉ ǻǵǼ ǃƽƛƷƼȢʉ ǶƏ ǻɌ Ƥǁƛ ǲƽˤ ƜǼʋɋ  ǻǩǱƱ
ǿǹƟʋǂʌǳǻǴƜǸƼƟ ƻƷ .ʉ ƽʋƇƼ Ɵ ƻƷʌǷ ǺƼə ǲƜǵƥƜǼʉ user ȢʌƜǵʋǄ ǴʊǹɌʌǳ: 

import xml.etree.ElementTree as ET  

 
input = '''  

<stuff>  

    <users> 

        <user x="2">  

            <id>001</id>  

            <name>Chuck</name> 

        </user>  

        <user x="7">  

            <id>009</id>  

            <name>Brent</name> 

        </user>  

    </users>  

</stuff>'''  

 
stuff = ET.fromstring(input)  

lst = stuff.findall('users/user')  

print('User count:', len(lst))  

 
for item in lst:  

    print('Name', item.fi nd('name').text)  

    print('Id', item.find('id').text)  

    print('Attribute', item.get("x"))  

 
# Code: http://www.py4e.com/code3/xml2.py  

ƸƦǴ findall ʋɋ ǰʌƤǂ ƜȢʋǸǿƦʊ ƽ ƽƛʋƤƵƻƷƼƜǼ ƜǼƻƜƦƵƜǁ ǻɌ ƛƻʉ user  ƤƵƻƷ ƻƷ ƛƻ
XML ƻƷ ƇƷƻƛƷ ƷǿƵʋƤǤƜ ǴʊƸǹɌǴ ǀȣǁ .ʊǸƛǿƥʌǳ ƜƟ  ǷƦǅǿǸʋɋ ǻǩǱƱʉ for  ƼǼ ǻƟ ǻɌ



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȉȐȌ 

 

ǺƼə ƽƛ ǲƛƸɌƜǼʉ Ǵ ǺƜɚǸ ƼƟƻƜɌʊƇƷƽƛƸǸƛ name  Ǿid  Ƥǥǉ Ǿx ǺƼə ƽƛ ƛƻʉ user  ȠƜȮ
ǹɌʌǳ: 

User count: 2  

Name Chuck 

Id 001  

Attribute 2  

Name Brent 

Id 009  

Attribute 7  

JSON 

ƞǰƜǨ JSON ƛƻƏ ƤǴƼǤ ƽƛʋǻ ǅ Ǿʊ ƻƷ ǻɌ ƼɍǁƛƛǾƜƭ ǶƜƟƽʋƤȣ  ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ
ǴʊƇƤǤƼə ƜƮǸƏ ƽƛ ƜǴƛ .Ƥǁƛ ǻƦǤƼə ǲƜǽǰƛʊʋ ƜȢ ǻɌʋǶǿƦ ƼɍǁƛƛǾƜƭ ƽƛ ǯƠǨʋƤȣ  ǺƸǅ ǗƛƸƟƛ

Ʒ ǷƦǴ ƇƷǿƟʋƼǹǆɍʉ ǰ ǾʌƤǂƜǼʉ ƜȢʋƇǶǿƦ ǁʌ͔ǀɍƦǹ JSON ƩƜƥ ƤƲƥ ƛƻʌƼ  ǺƷƛƷ ƻƛƼǨ
Ƥǁƛ ƤǴƼǤ .JSON ƼǩƥʋƜƠ ɌƼƥ ƜƟ ǻƟƜǆǴʌǰ ƞʌƤǂƜǼ Ʒ ǾʋƼǹǆɍʉƜǼʉ ƜȢʋǶǿƦ Ƥǁƛ. 

ƻƷ ƛʋƜƮǹ ǻǸǿǵǸƛʉ  ǷƦǴ ƽƛJSON ǺƷƻǾƏ ƛƻƛʋǳƛ .ʋǷ ǻǸǿǵǸ ƜƟ ƸɌʉ ǺƷƜǁʉ XML  ǻɌ
Ʒ ƼƥˤƜƟʋƸʋƇƸ ƼǩƥʋƜƠ :Ƥǁƛ ƼƟƛƼƟ 

{  
  "name" : "Chuck",  

  "phone" : {  

    "type" : "intl",  

    "number" : "+1 734 303 4456"  

   },  
   "email" : {  

     "hide" : "yes"  

   }  
}  



ȉȐȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƸǹȮ ƜǥƥǼƛǿƵ ˤƜǵƦƱƛ ƛƻ ƣǾʌƸ ƷʋƸƛ ǮǾƛ .ʋǻɍǹ  ƻƷXML Ǵ ƜǴʊǸƛǿƥʌǳ ƤǥǉƜǼʊʋ  ǯƪǴ
intl  źɘƥ ǻƟ ƛƻphone ǹɌ ǻǤƜǍƛʌǳ ƻƷ .JSON ǱɌ źƤǥƭ ƜǴʌƸ-ƻƛƷ ƛƻ ƻƛƸǩǴʋǳǹȯǵǼ .ʌǷ 
 ɘƥperson  ƻƷXML ƛ ƻƷʋƜƮǹ Ɯƭ Ǿ ƷƻƛƸǸ ƷǿƭǾʋǄ .Ƥǁƛ ǺƷƛƷ ƷˤǿɌƏ ƸǹȮ ǻƟ ƛƻ 

ƻƷ ƜǼƻƜƦƵƜǁ ƇǯɌʉ JSON ǺƷƜǁ ƽƛ ƼƥXML ǁƛ ǻɌ ƛƼȮ ƌƤJSON ǱƟƜǨʌƤƜǼʉ 
ƼƦǵɌʉ  ǻƟ ƤƠǂǸXML  ƜǴƛ .ƷƻƛƷJSON ƛʋǷ ƾǴʋƤ ɌƼƥ ƽƛ ǻɌ ƷƻƛƷ ƛƻʌƞ ƷʋƼǹǆɍʉƜǼ  Ǿ
ǰʌƤǂƜǼ ǩƦǂǴ ƣƻǿǉ ǻƟʌǳ .ƷƼƠƟ ǺƼǽƟ 

ƽƛ ƜƮǸƏʊʋ Ƽǩƥ ǻɌʋƜƠ ǶƜƟƽ ǲƜǵƥƜǼʉ ǻǴƜǸƼƟǿǸʋǂʊ Ȯʌƾʉ Ơǅʌǻ Ʒ ǻƟʋƼǹǆɍʉƜǼ  Ǿ
ǰʌƤǂƜǼʉ ƜȢʋǶǿƦ  ƇƸǸƻƛƷ ƛƻJSON ʋɋ ƠǑ ƞǰƜǨʌǚʊ Ƶ ǾǸƜǴƷǿʊ ƛƼƟʉ  ƣƜǙ˥Ǒƛ ǮƷƜƠƥ
ƟʌǷ .ƷƻƛƷ ƛƻ ǻǴƜǸƼƟ ǾƷ 

JSON ƸƠƥ ǮƜƱ ƻƷ ƤǙƼǁ ǻƟʋǯ ƛƼƟ ƇƞǰƜǝ źƞǰƜǨ ǻƟ ǶƸǅʉ ǺƷƛƷ ǮƷƜƠƥƟ ƜǼʌǷ 
ǻǴƜǸƼƟ ǻƟ ƤƠǂǸ ǻɌ ƛƼȮ ƤǁƜǼXML ǺƷƜǁ.Ƥǁƛ Ƽƥ 

JSON 

JSON Ʒ ƜƟ ƛƻʋƼǹǆɍʉƜǼʉ ǰ Ǿ ǿƥ ƻƷ ǿƥʌƤǂƜǼ õ ƻƷ ƣƻǿǉ ʌǸƽƜ õ ʉƸǹƟƻƜƦƵƜǁ ƷƼɌʋǳ .
ƷȢ ǮƜƪǴ ƻʌ͔Ǆ ǰ ǾƻʌƦǂʊ Ƥǥƭ ƣƻǿǉ ǻƟ ǶƛƼƟƻƜɌ ƽƛƜǼʉ ǱɌʌƸ-ǻƟ) ƻƛƸǩǴƷ ƸǹǸƜǴʋƼǹǆɍʉ (

Ǵ ǻƙƛƻƛʊǹɌʌǳǩƱ ƻƷ .ʌƤǩ ǰʌƦǂʊ Ʒ ƽƛʋƼǹǆɍʉƜǼ  ƛƻǼƛǿƵʌǳ .ƤǅƛƷ 

ƻƷ ǻǴƜǸƼƟʉ ǷʌʋƜȢǻǸƜƶƟƜƦɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ Ƈʉ ǱƵƛƷʊ json ǱƲƥ ǻƟ ǗǾƼǅʌǯ JSON  Ǿ
ǺƷƛƷ ǶƸǸƛǿƵǴ ƜǼʊǹɌʌǳȮ .ʌƾʉ ƛ ƻƷ ǻɌʋƜƮǹ ǴʊƟʌǹʌƇƸ ƼǩƥʋƜƠ Ơǅʌǻ  ƻƷ ǻɌ Ƥǁƛ ǶƜǵǼ ǻƟ
 ǮƜƪǴXML ƷʋƸʋƸ .JSON ƙƾƭʌƣƜ ƼƦǵɌʉ ƜƟ Ǿ ƷƻƛƷʋƦǂʊ ǸƛƸƟ ǯƠǨ ƽƛʌǳ  ǮƜƱ ƻƷ ǻɌ
 ǷƦǤƼəʋɋ ǰʌƤǂ ƦǂǼʌǳ ƛ ǾʋǷ ǰʌźƤǂ ƛƼƟ ǶƛƼƟƻƜɌʉ  ǯǴƜǅ ƼƟƻƜɌ ƼǼʋɋ  Ƥǥƭ ƽƛ Ƥǁ
ǱɌʌƸ-Ǵ ƻƛƸǩǴʊƷǿǅ .JSON ) ƼƥƼǊƦƶǴʋɋ ǾʋəɁʊ ǰǾ (ƝǿƵʊ ǵɌʊ ) ɘǹəʋɋ ǾʋəɁʊ 
 (ƸƟ.Ƥǁƛ 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȉȐȎ 

 

import json  

 
data = '''  

[  
  { "id" : "001",  

    "x" : "2",  

    "name" : "Chuck"  

  } ,  
  { "id" : "009",  

    "x" : "7",  

    "name" : "Chuck"  

  }  
]'''  
 
info = json.loads(data)  

print('User count:', len(info))  

 
for item in info:  

    print('Name', item['na me'])  

    print('Id', item['id'])  

    print('Attribute', item['x'])  

 
# Code: http://www.py4e.com/code3/json2.py  

Ƽəƛ ǺƷƛƷ ƫƛƼƶƦǁƛ źƸɌǱƲƥ ǐǁǿƥ ƜǼʌǯƜǼƼəʉ  ƜƟ ǐƠƥƼǴJSON  ǾXML ƜǩǴ ǳǼ ƜƟ ƛƻʋǻǂ 
ǹɌʌƇƸ ǼƛǿƵʌƸ ƷʋƸ Ȯ ǶƏʌƾʉ  ƽƛ ǻɌjson.loads() ƻƷʋƤǤƜ ǴʊǹɌʌƸ ʋɋ ǰʌǂƤ ƜȢʋǸǿƦʊ 

ǺƷƛƷ ǯƪǴ ƤǁƻƷ .Ƥǁƛ ƻƜƦƵƜǁ ƜƟ ƜǼʋɋ ǰʌƤǂ ƜȢ ƻƷʋǶǿƦ ȢʌƜǵʋǄ ǺƷƼɌƛʋǳ ʊƥƻƜƠǙ ǻƟ .
ǄʋƜǵʌȢ  ƽƛ ǺƷƜǥƦǁƛ ƜƟʋɋ ǻǩǱƱʉ for Ə ǶǾƻƷʋǳƦƜǼʊʋ õ ƛƸɌ ƼǼ ǻɌǲ ʋɋ ƷʋƼǹǆɍʉ 
ƜȢʋǸǿƦʊ Ƥǁƛ õ ƤǤƼʋƺȢ ƣƻǿǉǵǼ .ʌǷ  ǻɌJSON ǱƲƥʌǯ  ƻƷ ǈƵƜǅ ƼɚǱǵǙ ƽƛ ƇƸǅ
ƜȢʋǶǿƦ ǻǚǒǨ ƫƛƼƶƦǁƛ ƻǿǖǹǴ ǻƟƜǼʉ Ǵ ƼƟƻƜɌ ƼǼ ƽƛ ƣƜǙ˥ǑƛʊǸƛǿƥʌǳ ǹɌ ǺƷƜǥƦǁƛʌǳ ǲƽˤ .
ǸʌƤǂ ǻǸƜƶƟƜƦɌ ƽƛ ǻɌʉ JSON ƛƼƟʉ ŸɌ ǶǾƻƷ ƻƷ ǾƜɌ Ǿ ƸǹJSON ǱƲƥ ǟźǟǟʌǯǺƸǅ  ǺƷƜǥƦǁƛ
ǹɌʌƌǳ Ƶ ǻɌ ƛƼȮƭǾƼʊ ƜȢ ƻƜƦƵƜǁ ƜǴʋǸǿƦʊ ƜȢ ƷǿƵ Ǿ ƷƻƛƷʋǶǿƦ ƛƼƟʉ ǶƏ ǃƽƛƷƼȢǤƜɌ ƜǼʊ 

 .Ƥǁƛʋɋ Ʒ ƻƜƟʋƼɚ ǹɌ ǺƜɚǸ ƸɌ ǻƟʌƸ. 



ȉȐȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ƭǾƼƵʊ ǴƜǸƼƟǨƷ ǻʌƜǩ ǻǸǿǵǸ ƸǹǸƜǴʉ XML :Ƥǁƛ ˤƜƟ 

User count: 2  

Name Chuck 

Id 001  

Attribute 2  

Name Brent 

Id 009  

Attribute 7  

ƻƷ ǸƷʌƜʉ ǾƼǁʋǀƜǼʉ ǳǼ ƇƝǾƦɌƼƱ ǶǿǹɌƛʊ  ƽƛXML  Ƥǵǁ ǻƟJSON  ǻƟ ƌƷƻƛƷ ƷǿƭǾ
ƛʋǷ  ǻɌ ƼǑƜƵJSON ǺƷƜǁǺƷƛƷ Ǿ Ƥǁƛ ƼƥƜǼʉ ƻƜƦƵƜǁ ǻƟ ǶƏʉ ǶƜƟƽ ƻƷ ǻɌƜǼʉ 

ǴƜǸƼƟǻǿǸʋǂʊ Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ ǂƟʌƻƜ ƷƾǸʋƼƦɍ ǸƜǴƽ .Ƥǁƛʊ  ƽƛ ǻɌJSON Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳ 
ǱƲƥ źƸɌʌǯ ǺƷƛƷ ƫƛƼƶƦǁƛ Ǿ Ǿ ǺƷƜǁ ƜǼƤǁƛƻƼǁƼƥ ǰǾ .Ƥǁƛʊ  ƻƜƦƵƜǁXML ǲǿǽǥǴ Ƽƥ

Ƽǆƥ ƛƻ ǃƷǿƵ ƼƦǽƟ Ǿ Ƥǁƛʋư ǴʊƸǹɌƛǿƦƲǴ ǻƟ ǻƦǂƟ ǮƜƱ ƼǼ ǻƟ .ʉ Ɵ ƝƜƶƦǸƛ ƇǻǴƜǸƼƟʌǷ 
XML  ǾJSON  .Ƥǁƛ ƸǴƏ Ǿ ƤǤƻ ƻƷǺɀƛǾ ƞǱǝƛ ǮƜƪǴ ǶƛǿǹǙ ǻƟƛƼƟ ƜǼƽƛƷƼȢʉ ƵƹʌǺƼʉ 
ǺƷƛƷƜǼʉ ǸǾƻƷʊ  ƽƛXML Ǵ ǺƷƜǥƦǁƛʊƸǹǹɌ. 

 

ǶǿǹɌƛ ǱƟƜǨʌƤ Ɵ ƣƜǙ˥Ǒƛ ǮƷƜƠƥʌǷ ǻǴƜǸƼƟ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ ƜǼHTTP  Ǿʋɋ ƛƼƟ Ǻƛƻʉ 
ǻƙƛƻƛʉ ǺƷƛƷƜǼʉ ȢʌȯʌǺƸ Ɵ ǻɌʌǷ ƛʋǷ ǻǴƜǸƼƟǴ ƜǼʊƦǁƼǤʌǳ ʋƜ ƷƻʋƤǤƜ ǴʊǹɌʌǳ  ƽƛ ǺƷƜǥƦǁƛ ƜƟ

XML ʋƜ JSON ƻƛƷ ǻƦǹȮ ƻƷʋǳ. 

ǲƸǨ ƸǚƟʉ Ƽǚƥʋǣ ƜǼƷƛƷƻƛƼǨ ǶƷƼɌ ƸǹƦǂǴ Ǿʊʋ Ɵ ǻɌ ƤǁƛʌǷ ǻǴƜǸƼƟƛƼƟ ƜǼʉ  ǺƷƜǥƦǁƛ
ƛ ƽƛʋǷ ǹɍƥʌɋƜǼ ǴʊǿǸʋǂʌǳƛƻ ǳǁƛ .ʋƬ ƛƼƟʉ ƛʋǷ ƜǼƷƛƷƻƛƼǨʉ ƟʌǷ ǻǴƜǸƼƟƛʉ î ǐƟƛƻ
ǻǴƜǸƼƟǿǸʋǂʊ ǲƼǸƷƼƟƻƜɌ ƻƛƾǤƛʉí ʋƜ API.ƸǹƦǂǼ ƜǼ 

ǻȮ ǸƜǴƽʊ  ƽƛʋɋ API Ǵ ǺƷƜǥƦǁƛʊǹɌʌƍǳ ǹɌ ǋƼǤʌƸ ǻǴƜǸƼƟƛʉ ƻƛƷʋƸ Ǵ ǻɌʊƸǼƛǿƵ  ƽƛ
ǾƼǁʋǀƜǼʉ ʋɋ ǻǴƜǸƼƟʉ ƷʋƼɚ ǻǴƜǸƼƟ .ƸǹɌ ǺƷƜǥƦǁƛʉ  ǯɌ ƻƷ ǲǾƷʋɋ ǾƼǁ ƽƛ ǻƦǁƷʋǀƜǼ 
ƛƼƟ ƛƻʉ ǻǴƜǸƼƟʉ Ǵ ǺƷƜǴƏ ǮǾƛʊƸǹɌƛ .ʋǷ ƜǼƷƛƷƻƛƼǨʊʋ ǾƼǁ ǏƜƠƥƻƛ ǻɌʋǀ  ƛƻ ǲǾƷ Ǿ ǮǾƛ
Ǵ ǳǼƛƼǤʊƸǹɌ API ǴƜǸʌ ǺƸǴʊƷǿǅ ǸƜǴƽ ƜǴ Ǿʊ Ǵ ǻɌʊǼƛǿƵʌǳ ƛʋǷ ƽƜǂƟ ƛƻ ǻǒƟƛƻʋǳ ǶƏ ƽƛ ƜǼ



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȉȐȐ 

 

Ǵ ǺƷƜǥƦǁƛʊǹɌʌǳǻǴƜǸƼƟ .ʉ  ƇǲǾƷAPIƜǼ  ǶƜǵǼ ƜʋǸƛǿǨʌǷ Ǵ ƼǆƦǹǴ ƛƻ ƷǿƵ ǇǿǊƶǴʊƸǹɌ 
ǻǴƜǸƼƟ Ǿʉ ǚƠƥ ƜƟ ǮǾƛʌƤ ƛ ƽƛʋǷ ǸƛǿǨʌǷ ǁƼƦǁƷʊ ǾƼǁ ǻƟʋǀƜǼʉ ƛƻ ǶƏȮ ǧƠǑ Ƈʌƾʉ  ǻɌ
Ƽǚƥʋǣ ǺƸǅƇ ȢʌƛƸ ǴʊƸǹɌ. 

ˤƜƱ ǹɌ ǋƼǤʌƸ ǾƼǅǻǴƜǸƼƟ ǷƦƵƜǁ ǻƟ Ǘƛʉ ǺƷƼɌƛʋƸ ƛƼƟ ǻɌʉ Ǹ ƷƼɍǱǵǙʌƽƜ ǁƼƦǁƷ ǻƟʊ 
ǾƼǁ ǻƟʋǀƜǼʊʋ ǻǴƜǸƼƟ ǐǁǿƥ ǻɌ ƷƻƛƷƜǼʉ ƷʋƼɚʉ Ǵ ǳǼƛƼǤʊƷǿǅƛ ǻƟ ƜǴ .ʋǷ Ǿƻ ǗǿǸʋƷƼɍ 
îƻƜǵǚǴʉ ǾƼǁʋǀƛƼəí ʋ ƜISOA ǴʊǿəʌʋǳǾƻ .ʋƷƼɍ SOA ʋɍʊ ƜǼƜƭ ƽƛʊʋ  ǻɌ Ƥǁƛ

ǻǴƜǸƼƟʉ ǾƼǁ ƽƛ ƜǴʋǀƜǼʉ ƷʋƼɚ ǻǴƜǸƼƟǺƷƜǥƦǁƛ ƜǼ ǴʊƸǹɌ .ʋɋ ǾƻʋƷƼɍ ǝʌƼ SOA 
ǸƜǴƽʌƤǂ  ƇǻǴƜǸƼƟ ǻɌʋɋ ǻǴƜǸƼƟʉ ƜǼƸɌ ǲƜǵƥ ǯǴƜǅ Ǿ ǺƷǿƟ ƜɍƥƛƷǿƵʉ Ǹ ƷƻǿǴʌƽƜ ƛƼƟʉ 
ȢʌǺƷƜƽƜǁʉ .Ʒǿǅ ǲǿǽǥǴ 

ǸƜǴƽʊ Ǵ ǺƷƜǥƦǁƛ ƝǾ ƽƛ ǻɌʊǹɌʌǳ ǮƜƪǴƜǼʉ ƽʋƷƜʉ  ƽƛSOA ǼƛǿƵ ƛƻʌǳ ƷʋƸǴ .ʊǸƛǿƥʌǳ 
 ǻƟʋɋ ƜǁʋƤ ƛǿǼƼǥǁ Ǿ ǻƦǤƻʊʋƇ ǅƜǴ Ǿ ǯƦǼʌǷ ǹɌ ǾƻƽƻʌǳƷ .ǺƷƛƜǼʉ ǯƦǼ ƜƟ ǐƠƥƼǴ ƻƷ ƜǼ
ȣǴƜɌʌƜǼƼƥǿʉ ȢƛǿǼ ƤɌƼǅʌƜǵʊʋ ƵƹʌǺƼ ǺƸǆǸȣǴƜɌ ǋǿǙ ƻƷ .ƸǸƛʌƜǼƼƥǿʉ ȢƛǿǼ ƤɌƼǅʌƜǵʊʋ 
ǾƼǁ ǻƟʋǀƜǼʊʋ  ǻɌ ʉǾƻȣǴƜɌʌƜǼƼƥǿʉ ǺƷƛƷ Ǿ ǺƸǅ ǯǊƦǴ ƸǹƦǂǼ ǯƦǼƻƷ ƛƻ ƜǼʋƤǤƜ Ɵ Ǿ ǻ

Ǵ ǻƙƛƻƛ ƼƟƻƜɌʊƸǹɌǸƜǴƽ .ʌǻɍ ƼǑ ƽƛ ǯƦǼ Ǿƻƽƻ ǻƟ ƼƟƻƜɌʋǧ ƜǁʋƤ ȢƛǿǼ ƤɌƼǅʌƜǵʊʋ 
ǴʊƇƷƽƛƷƼȢ ȢƛǿǼ ƤɌƼǅʌƜǵʊʋ  ƽƛʋɋ ǾƼǁʋǀ ƷʋƼɚ Ǿƻ ƝǾʉ ǁʌǳƦǂƜǼʉ ƛƼƟ ǯƦǼʉ  Ǿƻƽƻ

ǸƜǴƽ ˤƜƱ .ƷƼɌ ƸǼƛǿƵ ǺƷƜǥƦǁƛ Ɯƭ ǶƷƼɌʌǻɍ Ȣ Ƥǁƛ ƻƛƼǨǮǿ ǹɌ ƤƵƛƷƼȢ ƛƻ ǾƻƽƻʌƇƸ  ǻǁǾƼȢ
Ʒ Ƥǵǁ ǻƟʋƼɚʉ ƛƼƟʉ Ȣ Ǧǿǁ ǄǹɌƛƼƥ ǲƜƮǸƛʌƛƸ ǴʊƸǹɌ ǁ ǾʌǳƦǂƜǼʉ ƷʋƼɚʉ Ǹʌƾ əƻƷʌƼ 

ƛʋǷ ƼƭʋǶƜ ǴʊƸǸǿǅ. 

                                                           

I Service-oriented Architecture 



Ȋȑȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ʋɋ ƻƜǵǚǴʉ ǾƼǁʋǀƛƼə ƛƾǴʋƜʉ ǸƛǾƛƼǤʊ  :ǮƜƪǴ ǶƛǿǹǙ ǻƟ .ƷƻƛƷ 

Ȉ(  Ɯǽǹƥ ƜǴʋɋ ǺƷƛƷ ƽƛ ƤǅǿǸǾƻǻɚǸ Ǿ ǔǥƱ ƛƻ  ƜǼƻƛƷʉ ǴʊǹɌʌǳ ƛ)ʋǷ  ǗǿǍǿǴ
ƛƼƟʉ ƷƻƛǿǴʉ ǂƟ ǯƦǼ Ǿƻƽƻ ǯƪǴʌƻƜ ǵǸ ǻɌ ƛƼȮ Ƥǁƛ ǳǽǴʊǼƛǿƵʌǳ Ɵ ƸǽǚƥʊǺƽƛƸǸƛ 

ƼƦǆǴ ǻƟʉ ǼƸƟʌǳ(ƌ  Ǿ 

ȉ( ǺƷƛƷ źƞƱƜǉǴ ƜǼʊƸǸƛǿƥ ǸƛǿǨʌǷ ƛƼƟ ƷǿƵʉ ƦǁƛǺƷƛƷ ƽƛ ǺƷƜǥƜǼʋǄ ǚƥ ƛƻʌʌǷ 
 .ƸǹɌ 

ƛ ƜƟʋǷ ƛƾǴʋƇƜ ʋɋ ǁʌǳƦǂ SOA ƜƟʋƦǂʊ ƱƛƼǑ ƤǨƷ ƜƟʊ ƟǿƵ ƷƼɍǱǵǙ ǳǼ ǻɌ Ʒǿǅʊ  ǻƦǅƛƷ
Ǹ ƜƟ ǳǼ Ǿ ƸǅƜƟʌƜǼƽƜʉ ƟǿƵ ǻƟ ƼƟƻƜɌʊ Ɵ ƻƷ ƻǿƭʌƜʋƸ.  

ǻƟ ǾƼǁʋǀƜǼʊʋ  ǻɌʋɋ ƼǑ ƽƛ ǻǴƜǸƼƟʋǧ API Ǵ ƻƛƼǨ ƝǾ ƿƼƦǁƷ ƻƷʊƇƸǼƷ 
ƝǾǾƼǁʋǀ Ǵʊǿəʌʋǳ. 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȑȈ 

 

Google Geocoding 

ǯəǿə ʋɋ ƝǾǾƼǁʋǀ ǂƟʌƻƜ ǰƜǙʊ ƛƼƟʉ ƜȢ ƽƛ ǺƷƜǥƦǁƛʋǺƜɚ ǺƷƛƷʉ ǖǙʌǳ  ƣƜǙ˥Ǒƛ ƽƛ ƷǿƵ
ǤƛƼǞƭʌƜʊʋ ƦƵƛ ƻƷʌƻƜ  ƜǴ .Ƥǁƛ ǺƷƛƷ ƻƛƼǨ ƜǴʋɋ ǻƦǅƻʉ " ǮƜƪǴ ǿƮƦǂƭAnn Arbor, 

MIǻǴƜǸƼƟ ǐƟƛƻ ǻƟ ƛƻ "ǿǸʋǂʊ ƷƼƟƻƜɌʉ ɘǹʋƸɌǿƙɀI Ǵ ǮƜǁƻƛ ǯəǿəʊǹɌʌǳ  ƇƴǁƜȢ ƻƷ Ǿ
ƼƦǽƟ ǯəǿəʋǷ ǸƜɍǴʊ Ǵ ƿƸƱ ǻɌʊǻƦǅƻ ǻƟ ƸǸƽʉ ƷƾǸ ƜǴ ǐǁǿƥ ǺƸǅ ǿƮƦǂƭʋɋ  ƛƻ Ƥǁƛ

ǴƼƟʊƸǸƛƷƼə ǶƜɍǴ ǇǿǊƵ ƻƷ Ɯǵǅ ǻƟ ǾƜǼʉ ͔ǇƜƵ ǸƏƜƮ ƥƜǙ˥Ǒƛʊ Ɵ ƛƻʌǶƜ ǴʊƸǹɌ. 

ǾƼǁʋǀ ƸɌǿƙɀʋ ˸ ɘǹ ƛƻʋǶƜɚƇ ǰǾʊ ƦǸ ƻƷ ƇƤǁƛ ƷǾƸƲǴʌǻƮ ǵǸʊǸƛǿƥʌƸ  ƻƷǻǴƜǸƼƟʉ 
ƻƜƮƥʉ ƛ ƽƛ ƷǿƵʋǷ API ǺƷƜǥƦǁƛʉ ƷǾƸƲǴƜǸʉ ǅƜƟ ǻƦǅƛƷʌƸƜǴƛ . ƛƼƟ Ɯǵǅ Ƽəƛʉ ƻƷʋƜƤǤ 

ƜǽǸ ƼƟƻƜɌ ǶƜɍǴʊʋ ǼƛǿƶƟ ǻǴƜǸƼƟ ǻƟ ǶƷƛƷ ǶƜǴƜǁ Ǿ Ƽǁ ǾʌƸ ǹɌ ǺƷƜǥƦǁƛ ǶƏ ƽƛʌƇƸ Ɵ ǶƜƥƻƜɌ ǻ
.ƸǴƏ ƸǼƛǿƵ 

ǸƜǴƽʊ  ƽƛ ǻɌʋɋ API ƛƻʋǶƜɚ  ǯƪǴƸɌǿƙɀʋɘǹ Ǵ ǺƷƜǥƦǁƛʊǹɌʌƇƸ ƜƟʋƦǂʊ  ƻƸǨ ǻɌ
ǚƟƜǹǴʊ ƦƵƛ ƻƷ ǻɌʌǶƜƥƻƜ ǸƛƸƟ ƛƻ ǺƸǅ ǻƦǅƛƺəʌƸ Ɯǁ ǻƟ ǾʋƼ ɚƟ ǲƛƼƦƱƛ ǶƛƼƟƻƜɌƛƺƻʋƸ Ƽəƛ .
ƽ ƷƛƼǤƛʋƷƜʉ Ɵ ǺƷƜǥƦǁƛ ǻƟʌǄ ǸƛǿƶƟ) ǺƽƛƸǸƛ ƽƛʌƸ ƛ ƽƛ (ǺƷƜǥƦǁƛƎǿǁʋǷ ǾƼǁʋǀƜǼ  ƸǸƽƛƷƼȣƟ
ƛ ǮƜǵƦƱƛʋǻɍǹ ǾƼǁ ǯɌ ǯəǿəʋǀ  ƸǹɌ ƫƻƜƵ ƿƼƦǁƷ ƽƛ ƛƻʋƜ ƷǾƸƲǴʋƤƜǼʉ ǾʋǺɁƛʉ 

Ǵ ˤƜƟ ƸǹɌ ǮƜǵǙƛʊƷǾƻ. 

Ɯǵǅ ǴʊǸƛǿƥʌƸ ˥ǸƏ ƸǹǁʋǷ ƛʋǷ ǾƼǁʋǀ ǸƛǿƶƟ ƛƻʌƌƸ ƛ ƜƟ ƻƜɌ ƸǹȮƼǼʋǷ ǾƼǁʋǀ ǂƟʌƻƜ 
ƦƱ Ǿ Ƥǁƛ ǺƷƜǁʊ Ɯƥ ƜƟʋȡ URL ƽʋƼ Ǵ ƼəƻǾƼǴ ƻƷʊǸƛǿƥʌƸ ǺƸǅ ǺƸǸƛƷƼəƽƜƟ ƣƜǙ˥Ǒƛ 
ƠƟ ƛƻ ǶƏ ǐǁǿƥʌǹʌƸ: 

http://maps.googleapis.com/maps/api/geocode/json?address=Ann+Arb

or%2C+MI  

ǰʌɋǹ Ǽ ǯǴƜǅ ˤƜƟʌȭ ǻǱǉƜǤʉ ȣǁƛʌǀ ǵǸʊƇƷǿǅ ƦǸ ƻƷʌǻƮ ǿǅ ǷƚǵǒǴʋƸ  ƛƻ ƿƻƷƏ ǻɌ
Ǵ ƷƻƛǾ ƤǁƻƷʊǹɌʌƸ. 

                                                           

I Geocoding 

http://maps.googleapis.com/maps/api/geocode/json?address=Ann+Arbor%2C+MI
http://maps.googleapis.com/maps/api/geocode/json?address=Ann+Arbor%2C+MI
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ǻǴƜǸƼƟʉ ƽʋƇƼ ʋɋ ǻǴƜǸƼƟʉ ƷƼƟƻƜɌʉ ƛƼƟ ǺƷƜǁʉ  ƤǁƛǿƵƻƷʋɋ  ǮƜǁƻƛ Ǿ ƼƟƻƜɌ ƽƛ ǻƦǅƻ
ǾƼǁ ǻƟ ǶƏʋǀ ƸɌǿƙɀʋɘǹ  ƽƛ ƛƻ ƣƜǙ˥Ǒƛ ǻǴƛƷƛ ƻƷ ǻǴƜǸƼƟ .Ƥǁƛ ǯəǿəJSON  ǺƸǸƛƷƼəƽƜƟ

ƸǅǴ ƫƛƼƶƦǁƛ ǺʊƸǹɌ. 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȑȊ 

 

import urllib.request, urllib.parse, urllib.error  

import json  

 
# Note that Google is increasingly requiring keys  

# for this API  

serviceurl = 

'http://maps.googleapis.com/maps/api/geocode/json?'  

 
while True:  

    address = input('Enter locat ion: ')  

    if len(address) < 1: break  

 
    url = serviceurl + urllib.parse.urlencode(  

        {'address': address})  

 
    print('Retrieving', url)  

    uh = urllib.request.urlopen(url)  

    data = uh.read().decode()  

    print('Retrieved', len(data), 'charact ers')  

 
    try:  

        js = json.loads(data)  

    except:  

        js = None  

 
    if not js or 'status' not in js or js['status'] != 'OK':  

        print('==== Failure To Retrieve ====')  

        print(data)  

        continue  

 
    print(json.dumps(js, indent=4 ))  

 
    lat = js["results"][0]["geometry"]["location"]["lat"]  

    lng = js["results"][0]["geometry"]["location"]["lng"]  



Ȋȑȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

    print('lat', lat, 'lng', lng)  

    location = js['results'][0]['formatted_address']  

    print(location)  

 
# Code: http://www.py4e.com/ code3/geojson.py  

ƇǻǴƜǸƼƟ ǻƦǅƻʉ ƻƷ ƛƻ ǿƮƦǂƭʋƤǤƜ  Ǿ ǺƷƼɌʋɋ URL Ǵ ǶƏ ƽƛ ǺƷƜǥƦǁƛ ƜƟʊƷƽƜǁ ǀȣǁ .
 ƽƛ ǺƷƜǥƦǁƛ ƜƟurllib  ƽƛ ƛƻ ƼǖǸ ƷƻǿǴ ǷƦǴAPI ƸɌǿƙɀʋɘǹ ƻƷ ǯəǿəʋƤǤƜ ǴʊƸǹɌ Ǣ˥ƵƼƟ .

ʋɋ ǻƲǥǉʉ ǺƷƛƷ ƇƤƟƜƩ ƝǾƜǼƼƦǴƛƻƜȢ ƿƜǁƛ ƼƟ ƜǼʊʋ Ǵ ǮƜǁƻƛ ǻɌʊǹɌʌǳ ǺƷƛƷ ǾƜǼʉ 
ǤƛƼǞƭʌƜʋʊ ƜǼƻǾƼǁ ƻƷ ƷǿƭǿǴʉ .ƷǿƟ ƸǼƛǿƵ ƣǾƜǥƦǴ ǯəǿə 

ǸƜǴƽʊ  ǺƷƛƷ ǻɌJSON ƻƷ ƛƻʋƤǤƜ ƷƼɌʋǳ ǶƏ ǻǸƜƶƟƜƦɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟ ƛƻ ƜǼjson ǱƲƥʌǯ 
ǁƻƼƟ Ǿ ǺƷƼɌʊ ǼƜƥǿɌʊ ƛƼƟ ƛƻʉ ǵǑƛʌǶƜǹ ǺƷƛƷ ǷƦǤƼə ƽƛƜǼʉ Ǵ ǲƜƮǸƛ ƝǿƵʊǼƷʌǳ ƻƷ .

ƜǽǸʋƤ ƥƜǙ˥Ǒƛʊ ƷǿƟ ǄǰƜƠǸƷ ǻƟ ǻɌ ƛƻʋƇǳ Ǵ ƫƛƼƶƦǁƛʊǹɌʌǳ. 

ƭǾƼƵʊ Ơǅ ǻǴƜǸƼƟʌǻ ƛ ǻƟʋǷ ƵƼƟ) ƷǿƟ ƸǼƛǿƵʊ  ƽƛJSON  ɊƜȢ ǺƸǅ ǺƸǹǸƛƷƼəƼƟ
ǺƸǅ:(ƸǸƛ 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȑȌ 

 

$ python3 geojson.py  

Enter location: Ann Arbor, MI  

Retrieving http://maps.googleapis.com/maps/api/  

  geocode/json?address=Ann+Arbor%2C+MI 

Retrieved 1669 characters  

{  
    "status": "OK ",  

    "results": [  

        {  
            "geometry": {  

                "location_type": "APPROXIMATE",  

                "location": {  

                    "lat": 42.2808256,  

                    "lng": - 83.7430378 

                }  
            },  
            "address_components": [  

                {  
                    "long_name": "Ann Arbor",  

                    "types": [  

                        "locality",  

                        "political"  

                    ],  
                    "short_name": "Ann Ar bor"  

                }  
            ],  
            "formatted_address": "Ann Arbor, MI, USA",  

            "types": [  

                "locality",  

                "political"  

            ]  
        }  
    ]  
}  
lat 42.2808256 lng - 83.7430378 

Ann Arbor, MI, USA  

Enter location:  
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ǴʊǸƛǿƥʌƸ ƛʋǷ ʋɍʊ  ƽƛ ƛƻ ǻǴƜǸƼƟgeoxml.py/3e.com/code4www.py ǹɌ ƷǿǱǸƛƷʌƸ 
ǵɌ Ǿʊ ƛ ƻƷ ǃǾƜɌ ǻƟʋǷ ǾƼǁʋƇǀ ƛʋƻƜƠǹ  ƜƟXML ƽƛƷƼȣƟʋƸ. 

API 

ƛƼƟʉ  ƽƛ ǺƷƜǥƦǁƛAPI ʋɋ Ǹ Ɯǵǅ ˤǿǵǚǴ ƤɌƼǅʌƜƽ ǙǿǸ ǻƟʊ ǱɌʌƸ  /API key ǼƛǿƵʌƸ 
ƛ .ƤǅƛƷʋǺƸʉ Ǳǉƛʊ ƛʋǷ Ǌƶǅ ǻȮ Ʒǿǅ ǈƶǆǴ ǻɌ Ƥǁƛʊ Ǵ ǻȮ ǻƟ ǾʌǶƛƾ ǾƼǁ ƽƛʋǀ 

ƛʋǶƜǆ źǮƜƱ ƻƷ ǾƼǁ ǻɌ ƷƻƛƷ ǮƜǵƦƱƛ .Ƥǁƛ ǺƷƜǥƦǁƛʋǀƜǼʉ ƛƻʋǶƜɚ ʋƜ ǰǿȢʊ  ƸǹǅƜƟ ǻƦǅƛƷ
 ǾʋƜ ǸƛǿǨʌǷ ǉƜƵʊ ƤǁƛǿƵƻƷ ƷƛƸǚƥ ǻɌǼƜ ǺƽƜƟ ƻƷʉ ƷǾƸƲǴʉ  ǢƼǑ ƽƛ ǶƜǴƽ ƽƛʋɋ 

 ǈƶǅǴ ƷǾƸƲǴ ƛƻʊƸǹɌ ǾƼǁ ǇǿǊƵ ƻƷʋǀƜǼ .ƸǅƜƟ ƻƛƼǨƼƟ 

ǼƜəʊ ƦǨǾʊ ǱɌʌƸ API ƻƷ ƛƻ ƷǿƵʋƤǤƜ ǴʊǹɌʌƇƸ ƛʋǷ ǱɌʌƸ ƙƾƭʊ ǺƷƛƷ ƽƛʉ POST 
 Ǿ ƷǿƟ ƸǼƛǿƵʋƜ  ǶƛǿǹǙ ǻƟʋɋ  ƻƷ ƼƦǴƛƻƜȢURL  ƻƜǎƱƛ ǶƜǴƽ ƻƷAPI  ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ
.ƤǤƼə ƸǼƛǿƵ 

ƻƷ ǶƜǴƽƜǼʉ ƷʋƇƼɚ ǻƙƛƻƛƛƼƟ ǺƸǹǹɌʉ ǵǑƛʌǶƜǹ ƟʌƼƦǆ ƤǁƛǿƵƻƷ ͝ǘƠǹǴ ƽƛ Ɯǵǅ ƽƛ ƇƜǼ
ƜǎǴƛ ƤǁƛǿƵƻƷʉ Ǵ ǺƸǅƾǴƻʊɌƸǹƛ .ʋǷ ǱɌ ǯǴƜǅ ƜǎǴƛʌƜǼƸ ƾǴƻ ǾʋǻǹƜǼʉ  ǻƟ ǇǿǊƶǴ
 .Ƥǁƛ ƷǿƵʋɋ ɀǿǰǿǹɍƥʉ ǂƟʌƻƜ ƛƻʋƬ ƛƼƟʉ ƜǎǴƛʉ ƛ ƻƷ ƤǁƛǿƵƻƷʋƤǸƼƦǹ OAuth 
Ǵ ǺƸǸƛǿƵʊƷǿǅȢ ƻƷ .ʌƸǸǿ ƽʋƼ  ǴʊǸƛǿƥʌƸ  ǯɍƥǾƼȢ ǇǿǊƵ ƻƷOAuth Ɵ ƣƜǙ˥ǑƛʌƼƦǆʉ 
ǹɌ ƞǂɌ ƛƻʌƸ: 

www.oauth.net  

ƜƟ ƛ ǻƟ ǻƭǿƥʋǻɍǹ API ǿƥʌʋƼƦ ǂƟʌƻƜ ƛ ƇƤǁƛ ǺƸǅ ƸǹǵǅƽƻƛʋǷ  ƽƛ ƤɌƼǅʋɋ API  Ǿ ƽƜƟ
ǴǿǵǙʊ  ɊƻƛƸƥ Ƥǵǁ ǻƟʋɋ API  ƤǤƻƜǼƜǎǴƛ ƽƛ ǻɌʉ OAuth ƛƼƟʉ  ƤǁƛǿƵƻƷ ƼǼ

Ǵ ǺƷƜǥƦǁƛʊɌƸǹƷƛƸǚƥ ƽǿǹǼ ǻǸƜƦƶƠǅǿƵ .ʉ ƛƻ ǻǸƜƶƟƜƦɌʋǶƜɚ ǯǽǁ Ǿǰƛ ǮǿǉǿOAuth 
Ȣ ƽƛ ƛƻ Ɯǵǅ Ɯƥ ƷƻƛƷ ƷǿƭǾʌǺƷƜƽƜǁʉ OAuth ƜȢ ƽƛʋǻ ƛ .ƸǼƷ ƣƜƮǸʋǷ ǻǸƜƶƟƜƦɌ ƼǖǸ ƽƛ ƜǼ

ȢʌȯʌəƸʊ ǹǝ Ǿʊ ǥǱƦƶǴ ƣƜƭƻƷ ƻƷ ǶƷǿƟʊ ƝǾ .ƸǸƻƛƷ ƷǿƭǾƜǁʋƤ OAuth ƥƜǙ˥Ǒƛʊ  ƛƻ
ǥǱƦƶǴ ƷƛƸǚƥ ǇǿǊƵ ƻƷʊ ƛ ƽƛʋǷ ǻǸƜƶƟƜƦɌ.ƷƻƛƷ ƷǿƵ ƻƷ ƜǼ 

http://www.py4e.com/code3/geoxml.py
http://www.oauth.net/
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ƛƼƟʉ ǻǴƜǸƼƟʉ ƸǚƟʉƇ ƜǤ ƜǴʋǯƜǼʉ twurl. py  Ǿhidden.py  Ǿoauth.py  Ǿ
.py1twitter  ƽƛ ƛƻe.com/code4www.py  ƻƷ ƛƻ ǻǵǼ Ǿ ǺƷƼɌ ƷǿǱǸƛƷʋɋ  ǻǅǿȢ
Ǵ ƻƛƼǨʊǼƷʌǳ. 

ƛƼƟʉ ƛ ƽƛ ǺƷƜǥƦǁƛʋǷ ǻǴƜǸƼƟ ǻɌ Ƥǁƛ ǲƽˤ ƜǼʋɋ ǿƥ ƤǸƜɌƛʌʋƼƦ ǅƜƟ ǻƦǅƛƷʌƸ  ǺƽƜƭƛ Ǿ
ƛƼƟʉ ƜȢ źƸɌʋǶǿƦ Ǚ ǻƟ ƛƻ ƷǿƵ Ƕƛǿǹʋɋ ǻǴƜǸƼƟʉ ƷƼƟƻƜɌʉ ɚƟʌƼʋƸ ǀȣǁ .ʋɋ ǱɌʌƇƸ ƾǴƻʋƇǻǹ 
ǻǸƜǆǸI ƾǴƻ Ǿʋǻǹ ǻǸƜǆǸII ǖǹƥʌǳ ǹɌʌƸƜƟ Ɯǵǅ .ʋƸ ƜǤʋǯ hidden.py Ǿ ƛƻʋƛƼʋǄ ƛ Ǿ ǺƷƼɌʋǷ 

ǞƦǴ ƻƷ ƛƻ ǻƦǅƻ ƻƜǽȮʌƜǼƼʉ ƜǤ ƻƷ ƷǿƵʋǯ ǼƷ ƻƛƼǨʌƸ: 

# Keep this file separate  

 
# https://apps.twitter.com/  

# Create new App and get the four strings  

 
def oauth():  

    return {"consumer_key": "h7Lu...Ng",  

            "consumer_secret": "dNKenAC3New...mmn7Q", 

            "token_key": "10185562 - eibxCp9n2...P4GEQQOSGI", 

            "token_secret": "H0ycCFemmC4wyf1...qoIpBo"}  

 
# Code: http://www.py4e.com/code3/hidden.py  

ƝǾǾƼǁʋǀ ǿƥʌʋƼƦ  ƽƛʋɋ URL Ơǅʌǻ ƛ ǻƟʋǷ :ƷǿƟ ƸǼƛǿƵ ƿƼƦǁƷ ƻƷ 

https://api.twitter.com/1.1/statuses/user_timeline.json   

ǰǾʊ ǸƜǴƽʊ ǹǴƛ ƣƜǙ˥Ǒƛ ǲƜǵƥ ǻɌʌƦʊ  ƇƸǅ ǻǤƜǍƛURL ƟʌƼƦǆ Ơǅʌǻ ƛ ǻƟʋǷ ʋɍʊ ǼƛǿƵ Ƹ
:Ƹǅ 

                                                           

I token 
II token secret 

http://www.py4e.com/code
https://api.twitter.com/1.1/statuses/user_timeline.json
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https://api.twitter.com/1.1/statuses/user_timeline.json?coun

t=2 

&oauth_version=1.0&oauth_token=101...SGI&screen_name=drchuck 

&oauth_nonce=09239679&oauth_timestamp=1380395644 

&oauth_signature=rLK...BoD&oauth_consumer_key=h7Lu...GNg 

&oauth_signature_method=HMAC- SHA1 

ǴʊǸƛǿƥʌƸ  ƣƜǊƶǆǴOAuth ƛƼƟ ƛƻʉ ƜǹǚǴ ɊƻƷʉ ƜǼƼƦǴƛƻƜȢʉ ǸƛǿƶƟ ǣǱƦƶǴʌƸƛ .ʋǷ 
ƜǼƼƦǴƛƻƜȢʉ ƛƼƟ ǺƸǅ ǻǤƜǍƛʉ ȢʌǄǸʌƜǼƽƜʉ ǹǴƛʌƦʊ Ǵƛƾǰƛʊ .Ƥǁƛ 

ƛƼƟʉ ǻǴƜǸƼƟƛʉ ǿƥ ƜƟ ǻɌʌʋƼƦ ƷƼɌ ƛƼƭƛʋƇǳ ƛ ǻǵǼʋǷ ȢʌȯʌəƸʊƜǼ ƜǤ ƻƷ ƛƻʋǯƜǼʉ 
oauth.py  Ǿtwurl.py ƷƛƷ ƻƛƼǨʋǳƾǴƻ .ʋǻǹƜǼ  ƻƷ ƛƻhidden.py Ʀǅƛƺəʌǳ  ǀȣǁ Ǿ

URL  ǘƟƜƥ ǻƟ ƛƻ ƼǖǸ ƷƻǿǴtwurl.augment () ƷƜƦǁƼǤʋǳ ƜǽǸ ƻƷ ǾʋƤ  ƇǻǸƜƶƟƜƦɌ ƸɌƥ ǲƜǵ
ƜǼƼƦǴƛƻƜȢʉ  ǻƟ ƛƻ ǲƽˤURL .ƷƼɌ ǻǤƜǍƛ 

ƛʋǷ  ǻǴƜǸƼƟǺƜəƻƜǵǅI ʋɋ ǿƥ ǇƜƵ ƼƟƻƜɌʌʋƼƦ ǴƼǤ ǻƟ ƛƻ ǶƏ Ǿ ǻƦǤƼə ƛƻ ƤJSON ƛƼƟʉ 
Ǵ ƽƜƟ ƜǴʊƸǸƛƷƼəǰǾƛ Ɯǽǹƥ ǳǼ ƜǴ .ʌǷ ȉȌȑ Ǵ ȠƜȮ ƛƻ ǻƦǅƻ ƼƦɌƛƻƜɌʊǹɌʌǳ: 

                                                           

I ǳʋƜƥ ƇǷʋˤTimeline  ǻƟ ƼƦʌʋǿƥ ƻƷ .ǶƜǴƽ ƿƜǁƛ ƼƟ ƞʌƥƼƥ ƜƟ ǘʋƜǨǾ ƽƛ ʊƦǁƼǽǤ ƽƛ Ƥǁƛ ƣƻƜƠǙ
ǻƲǥǉǻƦǅǿǸ ʉǺƜə ǺƸǅ ǈƶǆǴ ʊǸƜǴƽ ƞʌƥƼƥ ƿƜǁƛ ƼƟ ǻɌ ƜǼƼƟƻƜɌ ʉƜǼǳʋƜƥ Ɯʋ ƻƜǵǅʊǴ Ƿʋˤ.Ƹǹʋǿə 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȑȐ 

 

import urllib.request, urllib.parse, urllib.error  

import twurl  

import ssl  

 
# https://apps.twitter.com/  

# Create App and get the four strings, put them in hidden.py  

 
TWITTER_URL = 

'https://api.twitter.com/1.1/statuses/user_timeline.json'  

 
# Ignore SSL certificate errors  

ctx = ssl.create_default_context()  

ctx.check_hostname = False  

ctx.verify_mode = ssl.CERT_NONE 

 
while True:  

    print('')  

    acct = input('Enter Twitter Account:' )  

    if (len(acct) < 1): break  

    url = twurl.augment(TWITTER_URL, 

                        {'screen_name': acct, 'count': '2'})  

    print('Retrieving', url)  

    connection = urllib.request.urlopen(url, context=ctx)  

    data = connection.read().decode()  

    print(data[:250])  

    headers = dict(connection.getheaders())  

    # print headers  

    print('Remaining', headers['x - rate - limit - remaining'])  

 
# Code: http://www.py4e.com/code3/twitter1.py  

ǸƜǴƽʊ Ǵ ƛƼƭƛ ǻǴƜǸƼƟ ǻɌʊƇƷǿǅ ƭǾƼƵʊ ƽʋƼ ƛ ƛƻʋƷƜƮ :ƷƼɌ ƸǼƛǿƵ 



ȊȈȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Enter Twitter Account:drchuck  

Retrieving https://api.twitter.com/1.1/ ...  

[{"created_at":"Sat Sep 28 17:30:25 +0000 2013","  

id":384007200990982144,"id_str":"384007200990982144",  

"text":"RT @fixpert: See how the Dutch handle traffic  

intersections: http: \ / \ /t.co \ / tIiVWtEhj4 \ n#brilliant",  

"source":"web","truncated":false,"in_rep  

Remaining 178 

 
Enter Twitter Account:fixpert  

Retrieving https://api.twitter.com/1.1/ ...  

[{"created_at":"Sat Sep 28 18:03:56 +0000 2013",  

"id":384015634108919808,"id_str":"384015634108919808 ",  

"text":"3 months after my freak bocce ball accident,  

my wedding ring fits again! 

:) \ n\ nhttps: \ / \ /t.co \ /2XmHPx7kgX", 

"source":"web","truncated":false,  

Remaining 177 

 
Enter Twitter Account:  

ƻƷ ǺƸǅ ǺƸǹǸƛƷƼəƼƟ ǺƷƛƷ ƻƜǹɌʉ ǺƜəƻƜǵǅƇ ǿƥʌʋƼƦ ǺƷƛƷƛƼǤʉ ƦǁƛǿƵƻƷʊ Ǹ ƛƻʌƾ  ƻƷȢ ƴǁƜ
ƜǼƻƸǼʉ HTTP ǴƼƟʊƸǸƛƷƼə .ʋɋ źƻƸǼ ǻƟ ƇǇǿǊƵx-rate -limit -remaining ƛƻ ƜǴ Ƈ

ƤǁƛǿƵƻƷ ƷƛƸǚƥ ƽƛƜǼʊʋ Ǵ ǻɌʊǸƛǿƥʌǳ  ƻƷ ƇǶƸǅ ǻƦǂƟ ƽƛ ǯƠǨʋɋ ǺƽƜƟʉ ǸƜǴƽʊ ǺƜƥǿɌ 
ƦǁƼǥƟʌǳ Ǵ ǘǱǒǴʊƷƽƜǁ. ǴʊǸƛǿƥʌƸ ƠƟʌǹʌƸ ƦǁƛǿƵƻƷ ǻɌ ƻƜƟ ƼǼ ǻɌʊ  ǻƟAPI ǴʊƦǁƼǤʌǳ ʋɋ 

ƻƷ ƽƛ ƷƸǙƤǁƛǿƵƜǼʉ ǨƜƟʌǺƸǸƜǵ Ǵ ǳɌʊƷǿǅ. 

ƻƷ ƽ ǮƜƪǴʋƇƼ źǶƜƦǁǾƷ ƣƜǙ˥Ǒƛ ʋɋ ǿƥ ƼƟƻƜɌʌʋƼƦ  Ǿ ǻƦǤƼə ƛƻJSON  ǺƸǅ ǺƸǹǸƛƷƼəƼƟ
ǱƲƥ ƛƻʌǯ ǴʊǹɌʌǳ ƜǽǸ ƻƷ ǾʋƤ ƻƛƸǩǴʉ  ƫƛƼƶƦǁƛ ƛƻ ǄǸƜƦǁǾƷ ǇǿǊƵ ƻƷ ƣƜǙ˥Ǒƛ ƽƛ
ǴʊƸǹɌǹȯǵǼ .ʌǷ  ƽƛJSONǱƲƥ ƽƛ ƸǚƟ Ƈʌǯ ǻǸǿǵǸƻƛƷƼƟʉ ƭǾƼƵ Ǿ ǺƷƼɌʊ  ƻƜǽȮ ƜƟ ƛƻ



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȈȈ 

 

ƜɌƥźƼ͔Ȣ ǯƵƛƷ Ƥǵǁ ǻƟ ƼƦɌƛƻʊ-ƼȢʋƤǹI ǴʊǹɌʌǳƛ ǻƟ .ʋǷ ƭǾƼƵ ƣƻǿǉʊ ǺǿǱƭ ƜǴʉ ƼƦǽƟʉ 
.ƤǅƛƷ ƸǼƛǿƵ ƛƻ 

                                                           

I  Prettyprint  ʊƥƛƼʌʌǞƥ ƽƛ Ƥǁƛ ƣƻƜƠǙõ ƜǴ ǷƦǴ ǶƷƼɌ ɘǸƻ Ɯʋ ʊɚƦǤƻǿƥ ǶƷƼɌ ǻǤƜǍƛ ƸǹǸõ  ƻƷ ǻɌ
ʊǴ ǮƜǵǙƛ ƸɌ ƼǼƜǕǳǽǤ ǯƟƜǨ Ǿ ƼƥƜƠʋƽ ƇƼƥƜǸƛǿƵ Ɯƥ ǳʌǹɌ.Ʒǿǅ Ƽƥ 



ȊȈȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

import urllib.request, urllib.parse, urllib.error  

import twurl  

import json  

import ssl  

 
# https://apps.twitter.com/  

# Create App and get the four strings, put them in hidden.py  

 
TWITTER_URL = 

'https://api.twitter.com/1.1/friends/list.json'  

 
# Ignore SSL certificate errors  

ctx = ssl.create_default_context()  

ctx.check_hostname = False  

ctx.verify_mode = ssl.CERT_NONE 

 
while True:  

    print('')  

    acct = input('Enter Twitt er Account:')  

    if (len(acct) < 1): break  

    url = twurl.augment(TWITTER_URL, 

                        {'screen_name': acct, 'count': '5'})  

    print('Retrieving', url)  

    connection = urllib.request.urlopen(url, context=ctx)  

    data = connection.read( ).decode()  

 
    js = json.loads(data)  

    print(json.dumps(js, indent=2))  

 
    headers = dict(connection.getheaders())  

    print('Remaining', headers['x - rate - limit - remaining'])  

 
    for u in js['users']:  

        print(u['screen_name'])  

        if 'status' not in u:  



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȈȊ 

 

            print('   * No status found')  

            continue  

        s = u['status']['text']  

        print('  ', s[:50])  

 
# Code: http://www.py4e.com/code3/twitter2.py  

ƽƛ ƜƮǸƏʊʋ  ǻɌJSON ƸƠƥʋǯ Ʒ ǻƟʋƼǹɍǆʉƜǼ ǰ ǾʌƤǂƜǼʉ ƜȢʋǸǿƦ͔ʊ Ǵ ǿƥ ƻƷ ǿƥʊƇƷǿǅ 
ǴʊǸƛǿƥʌǳ ɌƼƥ ƽƛʌƞ ǱǵǙʌƣƜ ǻǩǱƱ Ǿ ǈƵƜǅƜǼʉ for ƛƼƟʉ Ɵ ƻƛƺə Ǿ ƤǆəʌǷ ǺƷƛƷƜǼʉ 

ǵɌ ƻƛƸǩǴ ƜƟ ǺƸǅ ǺƸǸƛƷƼəƼƟʊ ƜǼƸɌ ƽƛʉ ƜȢʋǸǿƦʊ ǹɌ ǺƷƜǥƦǁƛʌǳ. 

ƭǾƼƵʊ Ơǅ ǻǴƜǸƼƟʌǻ ǤʌƸǱ ƽʋƼ ǵɌ) ƷǿƟ ƸǼƛǿƵʊ Ə ƽƛʋǳƦƜǼ ƛƼƟʉ  ǻƲǥǉ ƻƷ ǶƸǅ Ɯƭ
ǺƸǅ ǺƜƥǿɌ:(ƸǸƛ 



ȊȈȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Enter Twitter Account:drchuck  

Retr ieving https://api.twitter.com/1.1/friends ...  

Remaining 14 

{  
    "next_cursor": 1444171224491980205,  

    "users": [  

        {  
            "id": 662433,  

            "followers_count": 28725,  

            "status": {  

                "text": "@jazzychad I jus t bought one .__.",  

                "created_at": "Fri Sep 20 08:36:34 +0000 

2013",  

                "retweeted": false,  

            },  
            "location": "San Francisco, California",  

            "screen_name": "leahculver",  

            "name": "Leah C ulver",  

        },  
        {  
            "id": 40426722,  

            "followers_count": 2635,  

            "status": {  

                "text": "RT @WSJ: Big employers like Google 

...",  

                "created_at": "Sat Sep 28 19:36:37 +0000 

2013",  

            },  
            "location": "Victoria Canada",  

            "screen_name": "_valeriei",  

            "name": "Valerie Irvine",  

    ],  
    "next_cursor_str": "1444171224491980205"  

}  
leahculver  

   @jazzychad I just bought one .__.  

_valeriei  

   RT @WSJ: Big employers like Google, AT&amp;T are h  

ericbollens  

   RT @lukew: sneak peek: my LONG take on the good &a 



 ƜȢʋǶǿƦ ǾƼǁ ǾʋǀƜǼʉ ƝǾ  ȊȈȌ 

 

halherzog 

   Learning Objects is 10. We had a cake with the LO,  

scweeker 

   @DeviceLabDC love it! Now where so I get that "etc  

 
Enter Twitter Account:  

ƼƵƏʋǷ ƭǾƼƵ ƤǵǂǨʊƇ Ƶƛ ƤǁǾƷ ƬǹȢʌƼ ǿƥ ƤǸƜɌƛʌʋƼƦ ƼƵƏ ǺƛƼǵǼ ǻƟ ɊƜȮ ƼƦɌƷʋǷ 
ƤʌǚǍǾǶƜǅ ǺƷƛƷ .ƤǁƛƜǼʉ ƽʋƷƜ ƷʋƼɚʉ  ƻƷJSON  Ɯǵǅ Ƽəƛ .ƷƻƛƷ ƷǿƭǾ ǺƸǅ ǺƸǸƛƷƼəƽƜƟ
ƭǾƼƵ ǻƟʊ ǼƜɚǸ ǻǴƜǸƼƟʊ ƟʌƽƛƸǹʋƸ ǼƛǿƵʌƸ ƷʋƸ " ǻɌfind the friends ƤǸƜɌƛ ƼǼ "

ƷǾƸƲǴ ͝ƳƼǸ ƇǇƜƵʋƤ Ɵ ƤƠǂǸ ƛƻ ƷǿƵ ǇƜƵǻ  ǲ˥ǚƦǁƛǺƜəʉƻƜǵǅ  ƛƼƭƛ ǻƟ ƽƜƮǴ ƜǴ ǻɌ
 ƻƷʋɋ ƦǂǼ ǇƜƵ ǶƜǴƽʌƇǳ .ƷƻƛƷ 

ǱɌʌƜǼƸʉ  ǷǴƛAPI ǿƥ ǻƟʌʋƼƦ Ǵ ǺƽƜƭƛʊƸǼƷ ǵǑƛ ƜƟ ƜƥʌǶƜǹ ƛ ƽƛʋǻɍǹ ǂɌ ǻȮʊ  ƽƛAPI 
ƛʋǷ ǸƜȣǵɌʊ ǺƷƛƷ ǾƲǒǁ ǻȮ ƻƷ ƇƜǼʊ Ǵ ǺƷƜǥƦǁƛʊƇƸǹɌ Ǿƻ .ƸǅƜƟ ǻƦǅƛƷ Ǘ˥ǑƛʋƷƼɍ ƸƲƥʋ źƸ 

Ǵ ǺƽƜƭƛ ƜǴ ǻƟ ƳƼǸʊƸǼƷ ǺƷƛƷ ƜƥƜǼʉ Ǌƶǅʊ ƻƷ ƛƻ ǺƷƜǁ ǾʋƤǤƜ ǹɌʌǳ ǰǾʊ ǺƽƜƭƛ ƜǴ ǻƟʉ 
 ƤƵƜǁʋɋ Ɵ ǮǿǊƲǴƛƼʉ ǆɌʌǶƸ  ƽƛ ƣƜǙ˥ǑƛAPI Ǵ ƳƼǸ ƜƟʌǱʌǶǿ ǵǸ ƽǾƻ ƼƟʊƸǼƷ. 

 

API 
ȓǱDN ȱȬǯȯȅǱȴȯǕȉǔ LȅǱNǯƠĊ+ ǕƟ Ǳ LDLNDȅȣǖȮ ȱȬǯȯȅǱǯȲĊ LȅǱNǯƠĊ  ȱƠ ǴȈD
ǯȲȴƤȩDǔǕ DȅǱ DNĊ Ǳ ȨȬǯțǵǖȮ >DȆǻD ȱȬǯȯȅǱțǵ ǯȲǖǖȮ ȬǔȃȰƠ" 

ElementTree 
ǕƟ ȱȯǯȂǱǯǶƠĊ NǯƠȴǵĊ dȃȋĊ ǯŹǕȯȴǶǔ DȅǱĊ ȪǿǵǖȨ dLDLǯȲĊ XML "ǴȈD 

JSON 
ȱȯǯȌȯNDȄƣĊ ȅơȈDDeǯǻ ǬȋǕ+Ǵź ǕƟ ȰǶȬ OǯǱ LNDȃȯǯǶȈD mǔ DȅǱ ƟǲȈĊ  aǯȤǶȯD
dLDLȱȯȴƣ ȱǱ ǴȈD ǯȲDĊ DȅǱ ȱƠĊ ȯ cǯȉȯDǖȆ "ȃȋǯǱ ǯȯDȴȁ 



ȊȈȍ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

SOA 
NǯȭțȬĊ eȅȈǕȇDȅƣ ǶȩǯǾ ȱǱǔ Ȭ ȱǶȡƣǔLȴȋ  ȱƠǕƟ ǭDȆǻD OD ȱȬǯȯȅǱǔ ơȌǵǖȨ 

 ȱǱ ȱơǲȋ ȅǶȉǱ ȅǱ ȱƠ dȃȋǕȃơǕȅƤ dȃȋ ȨȏǶȬ"ȃȯD 

XML 
cǯǱO ȱȯǯȌȯNDȄƣĊ QȅǶȉƣȄŹǕȅ ǲȩǯȣǔ DȅǱĊ ǯȭȯǕȊ dLDL ǴȩǯǾ NL ǯȲ

NǯǶȁǯȈǕȱǶȠǯ "ǴȈD 

 

geojson.py/3e.com/code4www.py

geoxml.py/3e.com/code4www.py

Atlantic Ocean

 

http://www.py4e.com/code3/geojson.py
http://www.py4e.com/code3/geoxml.py


 

ȱȬǯȯȅǱȴȯǕȉǔ ȋǬDȅƣ 

 

ƻƷ ƛƸƦƟƛʉ ƛʋǷ ǿɚǰƛ ƻƜǽȮ ǇǿǊƵ ƻƷ ƝƜƦɌʉ ǁƜǁƛ ͔ ʊ ǻǴƜǸƼƟǿǸʋǂʊ ƛƼƟʉ  ƤƵƜǁ
ǻǴƜǸƼƟƜǼʋǶƜǵ ƷƼɌ ƤƠƲǉʋǳ: 

I. ƜǼƸɌʉ ƥƼƥʌƠʊ 

II. ƜǼƸɌʉ ǑƼǅʊ Ǻƻƛƾə)ƜǼʉ if( 

III. ƜǼƸɌʉ ǻǩǱƱ) ǺƸǸǿǅƻƛƼɍƥ(ƜǼ 

IV. ƵƹʌǺƼ (ǘƟƛǿƥ) ǺƷƜǥƦǁƛ ƽƜƟ Ǿ 

ƻƷ ƸǚƟ ǮǿǊǤʉ ǞƦǴʌƜǼƼʉ ƜǼƻƜƦƵƜǁ Ǿ ǺƷƜǁʉ ǘǵƭƻǾƏʉ ǰ ƸǹǸƜǴ ƣƜǙ˥ǑƛʌƤǂƇƜǼ 
ǯȢƜƥƷ Ǿ ƜǼʋƼǹǆɍʉƜǼ ǁƻƼƟ ƛƻʊ ƷƼɌʋǳ. 

ƜƟ ƜǼƻƜƦƵƜǁ ƜǴ ƇǻǴƜǸƼƟ ǷƦǅǿǸʉ ƱƛƼǑ ƛƻ ǺƷƛƷʊ ƛƼƟ ƛƻ ƸɌ Ǿʉ ƻƜɍƦǁƷʉ ƛʋǷ 
Ǵ ƜǼƻƜƦƵƜǁʊǿǸʋǂʌǳǺƛƻ .ƜǼʉ ƽʋƷƜʉ ƛƼƟʉ ƛ Ɯƥ Ǿ ƷƻƛƷ ƷǿƭǾ ǻǴƜǸƼƟ ǷƦǅǿǸʋƜƮǹʉ  Ɯǵǅ ƻƜɌ

ǻƦǅǿǸ ǻǴƜǸƼƟ ƸǹȮ ǳǼƛʋƸƇ  ˤƜƱʋƜ ǨǂǱƮǴ Ǿ ɘǹǆʊ ʋƜ ǻǸƛ ƷǿƭǾ ƜƟ .ɘǹǆǨ ǶƛƸǹȮʋǻɍǹ 
ǻǴƜǸƼƟʉ ƛ ɋȮǿɌ ˤƜǵƦƱƛ ƜǵǅƇƤǁ ƽ Ǿ ƼǹǼʋƜƠʊʋ ƷǾƸƱ Ɯƥ ƛƻ ƸɌ ǷƦǅǿǸʉ  ǳǆȮ ǻƟ
ƷʋǺƸƛʋƸ. 

ƦǨǾʊ ǻǴƜǸƼƟ ǻɌƸƠƥ ƜǼʋǯ ǻǴƜǸƼƟ ǻƟƜǼʉ ǴʌǱʌǶǿ ǒƵʊ ǴʊƇƸǸǿǅ ƸɌ ͔ǷƦǅǿǸʉ  ǻƟ ǻɌ
ǸƜǁƏʊ ǵǼƛƼȢ ƸǅƜƟ ǳǽǤ ǯƟƜǨʌƤƼƥ ǴʊƷǿǅǾƻ Ƽəƛ .ʉ ʋɋ ǴƜǸƼƟǻʉ ǴʌǱʌǶǿ ǒƵʊ  ƻƜɌ



ȊȈȏ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǴʊǹɌʌƇƸ ǵǸʊǸƛǿƥʌƸ ǅƜƟ ǻƦǅƛƷ ƷǿƵ ǷǼƹ ƻƷ ƸƱƛǾ źǶƏ ƻƷ ƛƻ ǻǴƜǸƼƟ ǯɌʌƸǵǼ ǻƟ .ʌǷ  ƼǑƜƵ
ǻǚǒǨ ǻƟ ƛƻ ǶƏ ǻɌ Ƥǁƛ ǲƽˤƜǼʉ ɋȮǿɌƼƥʉ ǹɍǆƟʌǳ ǻǤƜǍƛ Ɯƥ ǶƷƼɌʋɋ ǾʋəɁʊƇ  ǢƼǑƼƟ

 ǶƷƼɌʋɋ  ɗƜƟʋƜ  ǯƱʋɋ ǯɍǆǴƇ ǺƷƜǁ.Ʒǿǅ Ƽƥ 

ƻƷ Ʒ ǢƼǑʋƇƼɚ ǻǴƜǸƼƟǿǸʋǂʊ ƘǅǼƛƻ ƛƼəʊ ƟƛƼʉ ƜǼƸɌ ǻƟ ǶƷƛƷ ǶƜǴƜǁʉ ƛƼƟ Ɯǵǅʉ 
 ƾɌƼǵƥ ʉǾƻǻǚǒǨƜǼʉ ɋȮǿɌƜǁ ǻƟ ǻƭǿƥ ǶǾƸƟ ƇǶƏ ɊƻƷ Ǿ ƸɌ ƼƥʋƼ ǄƶƟ ˥ƪǴ .ƤǁƜǼ
ǹɌ ǋƼǤʌƸ  ǻɌʋɋ ǻǴƜǸƼƟʉ ȈȔȑȑȑȔȑȑȑ ǒƵʊ ƻƛƷʋƌƸ ǻǴƜǸƼƟǿǸʋǂʊ Ƙǅ Ɯǵǅ ǻƟ ƛƼə
Ǵ ɋǵɌʊƸǹɌ Ǿƻʉ Ȍȑȑ ƸɌ ǐƵʉ ǤƏ ǯɍǆǴ ǻɌƼʋǺƸ ǹɌ ƾɌƼǵƥʌƸ  ǾȐȐȐȔȌȑȑ Ʒ ǐƵʋƼɚ 
ƷƜǸ ƛƻʋƸǺ ɚƟʌƼʋƸ. 

 

ƤǁƻƷ ǻƟǂƟ ƸǹǸƜǴʌƻƜʉ ǻƠǹƭ ƽƛƜǼʉ ƷʋƼɚ ǻǴƜǸƼƟǿǸʋǂʊƇ ƛƼƟʉ ǻƟəƻƜɌʌƼʉ ƛʋǷ  ƽƛ ɋƠǁ
ǻǴƜǸƼƟǿǸʋǂʊ ǻǴƜǸƼƟ ǲǿǽǥǴ Ƥǁƛ ǲƽˤǿǸʋǂʊ Ƙǅ ƛƻ ƛƼəʋƷƜ ɚƟʌƼʋƸ ǹɌ ɊƻƷ ǾʌƸƛ ƻƷ .ʋǷ 

Ǵ ǃƽǿǴƏ ƛƻ ǐƠƥƼǴ ǲǿǽǥǴ Ǿ Ư˥ǒǉƛ ƸǹȮ Ɯǵǅ ǻƟ ƜǴ ǯǊǤʊǼƷʌǳ ǮƜƪǴ ƜƟ ǾƜǼʉ  ƇɊƸǸƛ
ʋɋ ƽʋƤƵƜǁƼ ƛƼƟʉ  ɊƻƷƼƦǽƟ ǻǴƜǸƼƟ ƽƛ ƜǵǅǿǸʋǂʊ ƘǅǴ ƜǹƟ ƛƼəʊǹɌʌǳ. 

ƻƷ ǻǴƛƷƛʉ ƛʋǷ ƤɍƮƟƏ ƽƛ ƝƜƦɌǂƟ ƻƷ ƜǼʌƻƜʉ ǻǴƜǸƼƟ ƽƛǼƛǿƵ ǺƷƜǥƦǁƛ ƜǼʌǳ ǰǾ ƇƷƼɌʊ 
ƤɍƮƟƏƜǼʉ ƸƭʋƸ ǻǴƜǸƼƟ ǯƵƛƷ ƻƷ ƛƻƜǼʋǶƜǵ ǵǸʊƽƜǁʋǳ. 

ǲƜƮǸƛƼǁ ƛ ƻƷʋǷ ƜȢ ɊƻƷ ǻƟ ǯǊǤʋǻƛʉ ɚǸǿɚȮ ƽƛʊ ƤɍƮƟƏ ƤƵƜǁǵǙ Ǿ ƜǼǶƏ ƷƼɍǱ ƜǼ
ǼƛǿƵʌƸ ǁƻʌƸǹȯǵǼ .ʌǷ ʋƷƜ ǼƛǿƵʌƸ ǱƟƜǨ ƽƛ ƻǿǒȮ ǻɌ ƤǤƼəʌƤƜǼʉ ƤɍƮƟƏƜǼʊʋ  ǻɌ

ƜȢ ǐǁǿƥʋǶǿƦ ǻǸƜƶƟƜƦɌ ǾƜǼʉ ƜȢʋǸǿƦʊ ƛƼƟʉ ǹɌ ǺƷƜǥƦǁƛ ǺƸǅ ǳǼƛƼǤ ƜǵǅʌƸ. 

 

ǻƟ Ǵ ƼǖǸʊƏʋƸ ƛ ǮǿǑ ƻƷ ƜǴ ǻɌʋǷ ƤɍƮƟƏ ƽƛ ƝƜƦɌǺƷƼɌ ǺƷƜǥƦǁƛ ƜǼƛʋǳƜȢ .ʋǶǿƦ ƤɍƮƟƏƜǼʉ 
ǿƥƻƜɌʉ ǺƸǅʉ ǸƛǾƛƼǤʊ ƛ ƻƷ .Ƥǁƛ ǺƷƼɌ ǳǼƛƼǤ ƛƻʋƜƮǹ ǺƷƜǁ ƸɌƛʉ Ǵ ƛƻʊƟʌǹʌƸ ǐƵ ƸǹȮ .

ƜƟ ǮǾƛʋƦǂʊ ƛƼƟʉ Ƶ ƜǵǅʌǱʊ .ƸǅƜƟ ɊƻƷ ǯƟƜǨ Ǿ ǺƷƜǁ 



 ǻǴƜǸƼƟǿǸʋǂʊ ƘǅƛƼə  ȊȈȐ 

 

stuff = list()  

stuff.append('python')  

stuff.append('chuck')  

stuff.sort()  

print (stuff[0])  

 
print (stuff.__getitem__(0))  

print (list .__getitem__(stuff,0))  

 
# Code: http://www.py4e.com/code3/party1.py  

ǰǾʊ Ɯƭ ǻƟʉ Ǿƻ ƾɌƼǵƥʉ ƜǼƻƜɌʊʋ ƛ ǻɌʋǷ Ǵ ǲƜƮǸƛ ǏǿǒƵʊƇƸǹǼƷ ƟʌƜʌʋƸ ƠƟʌǹʌǳ  ƼǖǹǴ ƽƛ ǻɌ
ǻǴƜǸƼƟǿǸʋǂʊ Ƙǅƽ ƇƛƼəʋƼ ƛ ƤǁǿȢʋǷ  ƽƛ ǷǴ ƻǿǖǹǴ Ƽəƛ .Ƥǁƛ ƼƠƵ ǻȮ ǻǴƜǸƼƟ

ǢƛƼəƛƻƜȢƜǼʉ ƸǚƟʉ ǵǸ ƛƻʊǵǽǤʌƇƸ ǶƛƼɚǸ ǅƜƠǸʌƸ ǂƟ Ƥǁƛ ƽǿǹǼ ǻɌ ƽǿǹǼ ǻɌ ƛƼȮʌƻƜʉ  ƽƛ
ƛƼƟ ǶƏ ƜƟ ǐƠƥƼǴ ƣƜƱ˥ǒǉƛʉǶƜƥ .Ƥǁƛ ǺƸǆǸ ǳǎǼ ǯƟƜǨ 

ǐƵ  ǮǾƛʋɋ  ǗǿǸ ƜƟ ƤɍƮƟƏîǰʌƤǂí  ƛƻîǴʊƷƽƜǁí . ƸƦǴ ǲǿǁ Ǿ ǲǾƷ ǐƵ
append() ǸƛǿƵƛƼǤ ƛƻʊ  ƸƦǴ ǲƻƜǽȮ ǐƵ ƻƷ Ǿ ǺƷƼɌsort () Ǵ ƻƜǎƱƛʊƷǿǅ ǳƮǹȢ ǐƵ .
Ə źƻƛƸǩǴʋǳƦ  ǶƜɍǴ ƻƷ ƛƻ0 ƻƷʋƜƤǤ Ǵ ȠƜȮ ǾʊƸǹɌ. 

ƻƷ  ƸƦǴ ǳǆǅ ǐƵ__getitem __() ǰ ƻƷʌƤǂ stuff  ƜƟʋɋ  ƼƦǴƛƻƜȢîƼǥǉ í
ǸƛǿƵƛƼǤʊ ǴʊƷǿǅ. 

print (stuff.__getitem__(0))  

ǐƵ ǿə ǳƦǥǼʋƼƥƜ Ƽǥǉ Ǿ Ƥǁƛʋǳ ƏʋǳƦ ǰ ƻƷ ƷǿƭǿǴʌƤǂ ƻƷʋƤǤƜ Ǵ ȠƜȮ ǾʊƷǿǅ. 

print (list.__getitem__(stuff,0))  

ƻƷ ƛʋǷ  ƸƦǴ ƜǴ ƸɌ__getitem __  ƿ˥Ɍ ƻƷ ƛƻlist ǸƛǿƵƛƼǤʊ ǰ ǻƟ Ǿ ǺƷƼɌʌƤǂ )stuff (
ƷƜƦǁƼǤʋǳƏ ǀȣǁ .ʋǵƦʊ Ǵ ǻɌʊƦǁƛǿƵʌǳ ǰ ƽƛ ƼƦǴƛƻƜȢ ǶƛǿǹǙ ǻƟ ƛƻʌƤǂ ƻƷʋƤǤƜ ƷƼɌʋǳ. 



Ȋȉȑ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

ǻǁ  ǳǼ ƜƟ ˥ǴƜɌ ǻǴƜǸƼƟ ƼƵƏ ̲ǐƵʋƸǹǸƜǂɍ ǰǾʊ ƛƼƟ Ɲ˥Ǩ ƽƛ ǺƷƜǥƦǁƛʉ ƻƷʋƤǤƜ ƏʋǳƦ 
ƤƱƛƻ.Ƥǁƛ Ƽƥ 

ƜƟ ƭǾƼƵ ƽƛ ǺƷƜǥƦǁƛ͔ʊ  ǘƟƜƥdir () ǴʊǸƛǿƥʌǳ ǱƟƜǨʌƤƜǼʉ ʋɋ ǹɌ ǺƻƜǖǸ ƛƻ ƤɍƮƟƏʌǳ: 

>>> stuff = list()  

>>> dir(stuff)  

['__add__', '__class__', '__contains__', '__delattr__',  

'__delitem__', '__dir__', '__doc__', '__eq__',  

'__format__', '__ge__', '__getattribute__', '__getitem__',  

'__gt__', '__hash__', ' __iadd__', '__imul__', '__init__',  

'__iter__', '__le__', '__len__', '__lt__', '__mul__',  

'__ne__', '__new__', '__reduce__', '__reduce_ex__',  

'__repr__', '__reversed__', '__rmul__', '__setattr__',  

'__setitem__', '__sizeof__', '__str__', '__subclasshook__',  

'append', 'clear', 'copy', 'count', 'extend', 'index',  

'insert', 'pop', 'remove', 'reverse', 'sort']  

>>> 

ƻƷ  ǯǉƛdir () ǰʌƦǂʊ  ƣƜǥǉ Ǿ ƜǼƸƦǴ ƽƛʋɋ ƜȢ ƤɍƮƟƏʋǸǿƦʊ .Ƥǁƛ 

ƻƷ ǻǴƛƷƛʉ ƛʋǷ ǤƜɍǅǿǴ ǻƟ ǯǊǤʊ ƛʋǷ Ǵ ƣƜƱ˥ǒǉƛʊƽƛƷƼȢʋǳǸ ƸƟ .ʌƤǂ ƜǽƦǸƛ ƻƷʉ 
źƻǾƼǴ ǻƟ ǯǊǤǺƻƜƟǾƷ ʉ ƛ Ɯƥ ǻȯǸƏʋƜƮǹǯǊǤ ʉ ƽƛƷƼȣƟ Ƹǅ ǻƦǥəʋƸ. 

 

ƻƷ ƜȢʋǻƛʉƼƥʋǷ  ƇƤǰƜƱʋɋ ƷǾƻǾ ǻǴƜǸƼƟʉ ǴʊəʌƇƷƼ Ǵ ǲƜƮǸƛ ǃƽƛƷƼȢʊƸǼƷ ƭǾƼƵ Ǿʊ 
ǰǿƥʌƸ ǴʊƸǹɌǻǴƜǸƼƟ .ʉ îƸƠƥʋǯ ǻǩƠǑ íʋɋ ǻǴƜǸƼƟʉ ǰǾ ǺƜƥǿɌʊ  ǻƟ ǻǱƱƼǴ ǻǁ ƻƷ ƛƻ ǯǴƜɌ

Ǵ ǶƜǆǸ ƜǴʊƸǼƷ: 



 ǻǴƜǸƼƟǿǸʋǂʊ ƘǅƛƼə  ȊȉȈ 

 

usf = input('Enter the US Floor Number: ')  

wf = int(usf) -  1 

print('Non - US Floor Number is',wf)  

 
# Code: http://www.py4e.com/code3/elev.py  

Ƽəƛ ǵɌʊ ƟʌƼƦǆ ƛ ǇǿǊƵ ƻƷʋǷ ǹɌ ƼɍǤ ǻǴƜǸƼƟʌƇƸ ʋɋ îǸƷʌƜʉ ƫƻƜƵ í Ǿʋɋ îǻǴƜǸƼƟ í
ƻƛƷʋǳƷǾƻǾ .ʉ ƭǾƼƵ Ǿʊ Ɯƭʊʋ ǸƷ ƜƟ ǻǴƜǸƼƟ ǻɌ ƤǁƛʌƜʉ ǯǴƜǚƥ Ǿ ƿƜǵƥ ƻƷ ƫƻƜƵ  .Ƥǁƛ

ǺƷƛƷ Ǿ ƸɌ ƇǻǴƜǸƼƟ ǶǾƻƷ ƻƷƜǼʊʋ ǼƛǿƵʌǳ ǶƏ ɋǵɌ ǻƟ ǻǴƜǸƼƟ ǻɌ ƤǅƛƷǕǾ ƜǼʌǻǥƛʉ  ǲƜƮǸƛ ƛƻ
ǴʊƸǼƷ ǺƸǅ ǮǿƲǴ ǶƏ ǻƟ ǻɌ .Ƥǁƛ 

ǸƜǴƽʊ ǻɌîǯƵƛƷ íʋɋ ǻǴƜǸƼƟƛʋǳ ǚƥ ƣ˥ǴƜǚƥʌʌǷǺƸǅƛʉ ǸƷ ƜƟʌƜʉ îƫƻƜƵ íǼƛǿƵʌǳ  ƇƤǅƛƷ
ƛ ƜǴƛʋǷ ƟǿƵ ǻƟ ƣ˥ǴƜǚƥʊ ǻǴƜǸƼƟƻʋƾʉ ǺƸǅǸ Ǿ ƸǸƛʌƽƜʉ  ǻƟǾƻ ƾɌƼǵƥʉ ǶƏǸ ƜǼʌƤǂ ƻƷ .

ǸƜǴƽ ƇǯƟƜǩǴ ǢƼǑʊƦǂǼ ƸɌ ǷƦǅǿǸ ǮƜƱ ƻƷ ǻɌʌƇǳ ƛ ǀɍǙʋǷ Ǵ ǦƸǉ ƞǱǒǴʊƸǹɌ  ƜǴ Ǿ
 ǻƟƙƾƭʌƣƜ îǸƼƟ ǶǾƻƷǻǴƜí ʊǴ ƤǨƷǳʌǹɌ. 

ƛƼƟʉ ̲ǺƜɚǸ ǻǴƜǸƼƟ ǻƟ ƼƦǽƟǿǸʋǂʊ Ƙǅ ƣƻǿǉ ǻƟ ƛƻ ǶƏ ƛƼəîǑƜǩǸʊí ɚƟ ƼǖǸ ƻƷʌƼʋƸ  ǻɌ
ǻǴƜǸƼƟʉ ƾƮƥ ƛƻ ƜǴʋǻ Ǵ ƛƸƭ ǾʊƸǹɌ ƼǼ .îǻǒǩǸí ǾƜƱʉ ƻƛƸǩǴʉ Ǵ ǺƷƛƷ Ǿ ƸɌʊƷǿǅ  ƤǁƻƷ)
Ơǅʌǻ  ǻƟʋɋ ƛƼƟ Ǿ (ǻǴƜǸƼƟʉ ǸƷ ƜƟ ǯǴƜǚƥʌƜʉ ƟʌǶǾƼ Ɯǁ ǾʋƼ îǏƜǩǸ íƟǿƵ ǻƟʊ  ǺƸǅ ǺƷƜǴƏ
.Ƥǁƛ 



Ȋȉȉ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

Ƽəƛ ǼƜɚǸʊ ǻǴƜǸƼƟ ǻƟƛʉ  ǻɌƜǼƸǸǿʌȢ Ǵ ƫƻƜƵ ƛƻʊƷƼɌ ƟʌƽƛƸǹʋƸ ǻǸƜƶƟƜƦɌ ƽƛ ƜǴʉ 
BeautifulSoup ƷƼɌ ǺƷƜǥƦǁƛʋǳƥƻƜƠǙ ǻƟ .ʊ ǻǴƜǸƼƟƛʉ ƦƵƜǁ ƜǴ ǻɌʌǳ źǮƜǊƥƛ ƜƟ 

ƤɍƮƟƏƜǼʉ ƛƼƟ ǣǱƦƶǴʉ  ǲƜƮǸƛʋɋ ǕǾʌǻǥ  ǺƸǅ ƜǹƟƷǿƟ. 

# To run this, you can install BeautifulSoup  

# https://pypi.python.org/pypi/beautifulsoup4  

 
# Or download the file  

# http://www.py4e.com/code3/bs4.zip  

# and unzip it in the same directory as this file  

 
import urllib.request, urllib.parse, urllib.error  

from bs4 import BeautifulSoup  

import ssl  

 
# Ignore SSL certificate errors  

ctx = ssl.create_default_context()  

ctx.check_hostname = False  

ctx.verify_mode = ssl.CERT_NONE 

 
url = input('Enter -  ')  

html = urllib.request.urlopen(url, context=ctx).read()  

soup = BeautifulSoup(html, 'html.parser')  

 
# Retrieve all of the anchor tags  

tags = soup('a')  

for tag in tags:  

    print(tag.get('href', None))  

 
# Code: http://www.py4e.com/code3/urllinks.py  

ƜǴ URL  ƽƛ ƛƻʋɋ  ǻƟ Ǿ ǺƸǸƛǿƵ ǻƦǅƻurllib ǴʊƦǁƼǤʌǳ ǺƷƛƷ ƜƥƻƷ ƝǾ ƽƛ ƛƻ ƜǼʋƤǤƜ  .ƸǹɌ
 ǻǸƜƶƟƜƦɌurllib  ǻǸƜƶƟƜƦɌ ƽƛ ǺƷƜǥƦǁƛ ƜƟsocket ʋɋ ǚǨƛǾ ǏƜƠƥƻƛʊ ƛƼƟʉ ƻƷʋƤǤƜ ǺƷƛƷ ƜǼ



 ǻǴƜǸƼƟǿǸʋǂʊ ƘǅƛƼə  ȊȉȊ 

 

Ǵ ƻƛƼǨƼƟʊƸǹɌǻƦǅƻ ƜǴ .ƛʉ  ǻɌurllib ǿƲƥʋǯ ǴʊƸǼƷ Ǵ ƛƻʊəʌƼʋǳ  ǻƟ ǾBeautifulSoup 
ƛƼƟʉ ǱƲƥʌǯ ǴʊƦǁƼǤʌǳ. 

Beauti fulSoup ƦɍƮƟƏ ƽƛʊ  ǳǁƛ ǻƟhtml.parser  Ǿ ǺƷƼɌ ǺƷƜǥƦǁƛʋɋ  ƤɍƮƟƏ
ǴƼƟ ƛƻʊƸǸƛƷƼə ƸƦǴ ǀȣǁ .tags() ƛƻƇ źƤɍƮƟƏ ƻƷ ǺƸǅ ǺƸǸƛƷƼəƼƟƇ ǸƛǿƵƛƼǤʊ  Ǿ ǺƷƼɌʋɋ 
ƷʋƼǹɍǆʉ ƤɍƮƟƏ ƽƛƜǼʉ  ɘƥʊǴ ǯʋǿƲƥƸǼƷǻǴƛƷƛ ƻƷ . ƜǴ ǻǴƜǸƼƟ ʉȢ ƜƟʌƜǵʋǄ Ɵ ƻƷʌǷ 
ɘƥ ƸƦǴ ƻƜǎƱƛ Ǿ ƜǼget () ƛƼƟʉ ǥǉ Ƈɘƥ ƼǼ Ƥhref Ǵ ȠƜȮ ƛƻʊǹɌʌǳ. 

ǴʊǸƛǿƥʌǳ ƱƼǑʊ ƛ ƽƛʋǷ ǆɍƟ ǻǴƜǸƼƟʌǳ  ƜƥƷǿǅ ǈƶǆǴ ƤɍƮƟƏ ƜƟ ǻǸǿɚȮ ƜǼʋƸɍʋƼɚ  ƻƜɌ
ǴʊƸǹǹɌ. 

ǱɌʌƸ ǱǉƛʊƇ ǵǽǤʌǶƸ ƛ ǯǴƜɌʋǷ ǻǴƜǸƼƟǺǿƲǸ Ǿ ƜǼʉ Ǹ ǶƜǅƷƼɌƻƜɌʌƇƤǂ  ƤƵƜǁ ǻɍǱƟ
ʋɋ Ɵ ƣ˥ǴƜǚƥ ƽƛ ǻɍƠǅʌǷ ƤɍƮƟƏǖǹƥ Ǿ ƜǼʌǳ ƼƭʋǶƜ Ɵ ƣƜǙ˥ǑƛʌǷ ǶƏƛƼƟ ƜǼʉ  ƤƵƜǁ
ʋɋ .Ƥǁƛ ǻǴƜǸƼƟ 

Ɯǵǅ ǻǸǿǵǸ ƜƟʉ ƛʋǷ Ȣ ǯǊǤ ƸǹȮ ƻƷ ǻǴƜǸƼƟʌǄ  ǳǼƸʋƸǅ ƜǹǅƏǴ ƜƮǸƏ ƻƷ .ʊǵǽǤʌƸʋƸ  ǻɌ
ƻƜɌ ǻȮ ǻǴƜǸƼƟʉ Ǵ ǲƜƮǸƛ ƛƻʊƌƸǼƷ ƛ ǶǾƸƟʋǻɍǹ ǸʌƽƜʉ ɚǹǼƜǵǼ ɊƻƷ ǻƟʊ ǺƷƛƷ ƣƜɌƼƱ ƜǼ

ƟʌǷ ƤɍƮƟƏǅƜƟ ǻƦǅƛƷ ƜǼʌƸǴ ƛƻ ƸɌ ǏǿǒƵ ƜƮǸƏ ƻƷ .ʊƷʋƸʋƸ Ǵ ǲƜƮǸƛ ƛƻ ǶƜǅƻƜɌ ǻɌʊƸǹǼƷ. 



Ȋȉȋ  ǻǵǼ ʉƛƼƟ ǶǿƦʋƜȢ 

 

 

ʋɋ ƾǴʋƤ ǻǴƜǸƼƟ ɗƻƾƟǿǸʋǂʊ ƘǅƜǸƛǿƥ ƛƼəʊʋ ǥƶǴʊ Ȣ ǶƷƼɌʌȯʌəƸʊƤǁƜǼ ǶƛǿǹǙ ǻƟ .
 ƜƟ ƻƜɌ Ƥǁƛ ǲƽˤ Ɯǽǹƥ ǮƜƪǴurllib  ǾBeautifulSoup ǸƛƸƟ ƛƻʌƇƸ ƛ ǶǾƸƟʋǻɍǹ  ǶǾƻƷ ƽƛ

ƛʋǷ ǻǸƜƶƟƜƦɌƜǼƸɌ Ǿ ƜǼʋǶƜǆ Ɵ ƻƷ ƼǁʌƻǾƜʋƸƛ .ʋǷ Ǵ ǺƽƜƭƛ ƜǴ ǻƟ ƻƜɌʊƸǼƷ  ƾɌƼǵƥ ƜƟ ƜƥǾƻʉ 
ƦǵǂǨʊ Ɵ ǻɌ ǯɍǆǴ ƽƛƛƼʉ Ʋǉ ƷƼɍǱǵǙʌư Ɯǁ źƣƼȢ ǶƜǵǁƛǿƱ ƇƤǁƛ ǲƽˤ ǻǴƜǸƼƟʋƼ 
ƤǵǂǨ.ƷǿǆǸ ƜǼ 

ǱƟƜǨʌƤ  ƾɌƼǵƥ ʉǾƻʋɋ ǵǼƛ (ǶƜǴƽ ǶƏ ƻƷ) ǶƏ ǻƟ ƜǴ ǻɌ ǻǴƜǸƼƟ ƽƛ ƤǵǂǨʌƤ ǴʊǼƷʌǳ  Ǿ
ƷƜǸʋǺƸ Ɯǁ ǷƦǤƼəʋƼ ƤǵǂǨǻǚǁǿƥ ǻƟ ƜǼƤɍƮƟƏ ǶƜəƸǹǼƷǸ ƜǼʌƾ Ǵ ɋǵɌʊƸǹɌ ǶƛǿǹǙ ǻƟ .
ǻǸǿǵǸƇ ǻǴƜǸƼƟǿǸʋǸƜǂʊ Ǿƻ ǻɌʉ  ǻǚǁǿƥBeautifulSoup Ǵ ƻƜɌʊƸǹǹɌ Ǵ ǻǸʊƸǹǸƛƷ  ǻǸ Ǿ
ǵǼƛʌƤ ǴʊƸǹǼƷ ǒȮ ƜǴ ǻɌƻǿ  ǻƲǥǉHTML Ǵ ƛƻʊəʌƼʋƇǳ ƤǵǂǨ ǻȮƜǼʊʋ Ǵ ƛƻʊǼƛǿƵʌǳ 
ǸƛǿƶƟʌǳ ƥƜǙ˥Ǒƛ ƜƟ Ƥǁƛ ƻƛƼǨ Ǿʊ ǻƲǥǉ ƽƛ ǻɌʉ ƷƻƷ ǻȮ ǺƸǅ ƫƛƼƶƦǁƛ ƝǾʉ  ǶƜǴƻƷ ƛƻ
ǹɌʌǳ. 



 ǻǴƜǸƼƟǿǸʋǂʊ ƘǅƛƼə  ȊȉȌ 

 

ƣƻƜƠǙ ƷʋƼɚʉ ƛ ǻƟ ǻɌʋǷ Ʒ ǺƻƜǅƛ ǲǿǽǥǴ ƷƻƛîǶƷƼɌ ǮǿǂȣɌí ƛ ǻƟ ǶƷƼɌ ǮǿǂȣɌ .ƤǁƛʋǷ 
ǹǚǴʊ Ǵ ƜǴ ǻɌ ƤǁƛʊǸƛƷʌǳ  ƽƛ ƻǿǒȮʋɋ ǹɌ ǺƷƜǥƦǁƛ ƤɍƮƟƏʌǳ ƛ ǶǾƸƟʋǻɍǹ ǸƛƸƟʌǳ ƜǕǾʋǣ 

Ǵ ǯǴƜɌ ƻǿǒȮ ǶƏ ǶǾƻƷ ƻƷʊƸǸǿǅ. 

 

Ƽǚƥʋǣ ǺƷƜǁ ƻƷ ƤɍƮƟƏƼƥʋǷ ƻƛƸǩǴ :ƽƛ Ƥǁƛ ƣƻƜƠǙ ƤǰƜƱʉ ǻƟ ƸɌǺǾ˥Ǚʉ ƜǼƻƜƦƵƜǁʉ 
ǿɌ ǻɌ ǺƷƛƷ ƽƛ ƼƦɍȮʋɋ ǻǴƜǸƼƟʉ Ƽǚƥ .Ƥǁƛ ǯǴƜɌʋǣ  ǶƷƼɌʋɋ Ǵ ǺƽƜƭƛ ƜǴ ǻƟ ǘƟƜƥʊƷƛƷ 
ǻƦǂƟ Ɯƥƛʉ ǹɌ ƤǁƻƷ ǈƶǆǴ ǲƜǸ ƜƟʌƇǳ ƻƛƸǩǴ ǀȣǁʉ ǼƷ ƻƛƼǨ ǶƏ ǶǾƻƷ ƸɌʌǳ  ǶƜǴƽ ƼǼ Ǿ

ǸƛǿƵƛƼǤ ƜƟ ƷǿƟ ǲƽˤ ǻɌʊ ǹɌ ƻƜǎƱƛ ƛƻ ǘƟƜƥ ƇǻƦǂƟ ǶƏ ǲƜǸʌǳ. 

ʋɋ Ǵ ƤɍƮƟƏʊƸǸƛǿƥ ƷƛƸǚƥ Ǿ ǺƷƛƷ ǯǴƜǅʉ ǶƏ ǻƟ ǻɌ) Ʒǿǅ ǘƟƜƥǴ ƸƦǴ ƜǼʊǿəʌʋǳ .(
ǺƷƛƷǘƟƜƥ ǐǁǿƥ ƜǼƜǼʉ Ǵ ƻƛƼǨ ǺƷƜǥƦǁƛ ƷƻǿǴ ƤɍƮƟƏ ǯƵƛƷʊəʌƸǸƼƏ ǻƟ ƜǴ .ʋǳƦƜǼʉ  ǐƠƥƼǴ
ǺƷƛƷ ƜƟ ƣƜǥǉ ƤɍƮƟƏ ƻƷ ƜǼʋƜ attributes ǴʊǿəʌʋǳǻǴƜǸƼƟ ƻƷ ƇƣƜǥǉ .ǿǸʋǂʊ  ǻƟ
ǻǊƶǆǴƜǼʊʋ Ƽǚƥ ǻƟ ǻɌʋǣ ƛǿƵǇ ǅƛʌƎƜ ǴʊƷƽƛƷƼȢ Ǵ ǻƦǥəʊƷǿǅ. 

ƜƟ ǱɌ ƽƛ ǺƷƜǥƦǁƛʌǺɀƛǾƸ class ǺƷƛƷƸɌ Ǿ ƜǼʉ ƛƻƇ ƤɍƮƟƏ ǲƛƸɌ ƼǼ ǻɌǴ ƛƻ ƜǼʊƸǸƽƜǁƇ 
Ƽǚƥʋǣ ǴʊǹɌʌǳƛ .ʋǷ ǱɌʌǺɀƛǾƸ ɍǆƥʌǯ  ǺƸǅ Ƥǁƛ/ƿ˥Ɍ ǲƜǸ ƽƛclass  ǗǾƼǅ Ǿʋɋ  ǻǚǒǨ
ʋƜ ǺƷƛƷ) ƣƜǥǉ ǯǴƜǅ Ǿ Ƥǁƛ ǻƦǤƻǿƥ ǻɌ ƸɌ ƽƛ Ɋ˥ƟǴ (ƸɌ) ƜǼƸƦǴ Ǿ (ƜǼʊƷǿǅ. 








































































































































