
!"#$%&'!(%)(*++,&) ''

-../'0.1.&2'34*55'6&.'

7%89+.&:&)'"%9('8%;.'

<.)94*('=>?(.55,%&5'

69#4,&.''

•! 7%89+.&:&)'"%9('8%;.'

•! <.)94*('.>?(.55,%&5'
–! 3$*(*8#.('84*55.5'

–!@.#*'8$*(*8#.(5'

–! A(..;"'<=B5'

•! 6CD.8#E%(,.&#.;'<=B5',&'?"#$%&'
–! !*F.(&'*&;'+*#8$'%CD.8#52')(%9?,&)'

•! G.5:&)'"%9('<=B5''
•! -(,#.'5%+.'5#(,&)5'H$.(.'"%9'-IJG',#'#%'+*#8$'

•! -(,#.'5%+.'5#(,&)5'H$.(.'"%9'76JBG'H*&#',#'#%'+*#8$'



7%89+.&#*:%&'E'@@K'

•! !"#$%&';%89+.&#*:%&'

•! !&()"#';%89+.&#*:%&'

•! *+,(-+.&'1*(,*C4.';%89+.&#*:%&'

@%;94.';%89+.&#*:%&'

•! L5.'#(,?4.EM9%#.5''

•! I;;'#.>#'#%'#$.'#%?'%N'#$.'O4.'

•! =>*+?4.P'

–!file_util.py',&'class/src!



G$(..'?*(#';%85#(,&)'N%('+.#$%;5'

•! Q9&8:%&'R'H$*#',#';%.52',#5'?9(?%5.'

•! <.#9(&5'R'#$.'(.#9(&'#"?.2'4.*1.'C4*&/',N'&%'

(.#9(&'1*49.'

•! I()5'R'*()9+.&#52'#$.,('#"?.2'5#*#.',N'#$."'*(.'

%9#?9#'N(%+'*&%#$.('N9&8:%&2'4.*1.'C4*&/',N'

#$.(.'*(.'&%'*()9+.&#5'

=>*+?4.'



I&%#$.('S+%(.'8%+?4.>T'=>*+?4.'

•! !"#$P'acc2g ,5'%9#?9#'N(%+'*&%#$.('

N9&8:%&'S,&'#$.'5*+.'O4.T'

!"#$P'U%H'8*&'*'N9&8:%&';%'95.N94'H%(/'H,#$%9#'(.#9(&'*&"#$,&)V'

7%8'5#(,&)5'N%('#$.'.&:(.'+%;94.'

•! 0..'O4.W9:4X?"',&'84*55Y5(8'

–!J%#.'#$.'#.>#'.&84%5.;',&'#(,?4.EM9%#.5'*#'#$.'#%?'

%N'#$.'O4.'

–!G$,5').#5'?(,&#.;'H$.&'"%9'#"?.P'

>>> help(modulename) R',&'#$.',&#.(?(.#.('

% pydoc modulename R',&'#$.'5$.44'SG.(+,&*4T'



=>*+?4.'R'1,.H';%8'1,*'help 

8%++*&;',&'#$.'?"#$%&',&#.(?(.#.('

•! K&5,;.'#$.',&#.(?(.#.(P'
>>> import file_util as f!

>>> help(f)!

=>*+?4.2'8%&#X'

•! K&'#$.'#.(+,&*4'S5$.44T2'95,&)'pydoc!

% pydoc file_util!

#("',#'



<.)94*('=>?(.55,%&'

•! I'?*F.(&'SZ.>?(.55,%&[T'#$*#'+*#8$.5'%('

;.58(,C.5'*'5.#'%N'5#(,&)5X'

•! L5.;',&'8%+?9:&)'N%('#.>#'?(%8.55,&)'

–!=>#(*8:&)',&5#*&8.5'%N'#$.'?*F.(&'N(%+'4*().('#.>#'

•! 7.(,1.5'N(%+'*9#%+*#*'#$.%("2'5#9;"'%N'

*C5#(*8#'+*8$,&.5'*&;'#$.'?(%C4.+5'#$."'8*&'

5%41.2'*&;'4*&)9*).'#$.%("2'C(*&8$.5'%N'

8%+?9#.('58,.&8.'

<.)94*('=>?(.55,%&'S<=T'

•! I'5#(,&)'#$*#'(.?(.5.&#5'%&.'%('+%(.'%#$.('
5#(,&)52'%\.&'95,&)'+.#*E8$*(*8#.(5X'

•! K&'8%+C,&*:%&'H,#$'#$.'re +%;94.',&'
?"#$%&2'4.#5'"%9'O&;',&5#*&8.5'%N'#$.'5#(,&)',&'
#.>#X'

•! ]%9'8*&'95.'#$.+'#%'O&;',&;,8.5'H$.(.'#$.'
+*#8$.5'$*??.&2'H$,8$',5'95.N94'N%('*'4%#'%N'
#$,&)52'598$'*5'O&;,&)'(.5#(,8:%&'.&^"+.'
(.8%)&,:%&'5,#.5',&'7JIX'



I'<='(.?(.5.&#5'*',&('%N'5#(,&)5'

•! Q%('.>*+?4.P'

–!IG_IG3A`IG'(.?(.5.&#5'

•! aIG%IG2'IG&IG2'IG'IG2'IG(IGb'

•! 0M9*(.'C(*8/.#5'_`'&%#*:%&'

–! '+.*&5'#$.'<='*44%H5'*&"'6J='%N'#$%5.'4.F.(5'#%'

O44'#$.'+,;;4.'?%5,:%&',&'#$.'5#(,&)'

•! <=',5'*')*+$,-.#$*#'/*#01$2.59CE5#(,&)5',&'#.>#'

–!-.'95.'(.)94*('.>?(.55,%&5'N%(')*+$,-3/*#014-5X'

re ,&'*8:%&'E'?"#$%&'

>>> import re!

>>> regex = re.compile(r'chr[\dCM]')!

>>> s = 'chr 1 chr1 chrM chrC chr34'!

>>> regex.findall(s)!

['chr1', 'chrM', 'chrC', 'chr3']!

•! [] *(.'/$#*01*,*0#$,22'95.;'#%';.O&.'*'01*,*0#$,.06*22.
•! \d ,5'5$%(#$*&;'N%('*'01*,*0#$,.06*22.#$*#'+*#8$.5'*44'

;,),#5'

•! G$.'(.5#'*(.'%(;,&*("'8$*(*8#.(5'#$*#'+*#8$'#$.+5.41.5'
%&4"X''



3$*(*8#.('84*55.5'

•! 7.O&.;',&'*'(.)94*('.>?(.55,%&'95,&)'_`'

&%#*:%&'

–![abc] !

•! +*#8$.5'a2'b %('c!

•! L5.N94'H$.&'+*#8$,&)'*'4,+,#.;'5.#'%N'4.F.(5'

–!chr[1-5MC] !

•! +*#8$.5'8$(c2'8$(d2'8$(e2'8$(f2'8$(g2'8$(32'8$(@'

–!L5.'$"?$.&'#%',&;,8*#.'*'(*&).'%N'8$*(*8#.(5'

0$%(#$*&;'N%('8$*(*8#.('84*55.5'

•! h;'R'*&"';,),#'

•! h7'R'*&"'&%&E;,),#'

•! A9.55'R'H$*#';%'#$.5.'+.*&V'
–!hH'

–!h-'

–!h0'

–!h5'

–!hC'

–!hi'



@.#*E8$*(*8#.(5'"%9'H,44'95.'I'j6G''

X''

@*#8$.5'*&"'&%&EH$,#.5?*8.'8$*(*8#.('

k'

@*#8$.5'#$.'C.),&&,&)'%N'*'5#(,&)'

l'

@*#8$.5'#$.'.&;'%N'*'5#(,&)2'C.N%(.'#$.'&.H'4,&.2',N'

*&"'

<='8%+?,4*:%&'m*)5'(.X@LjGKjKJ='*&;'(.X76GIjj'8$*&).'#$.5.'

C.$*1,%(5'54,)$#4"X'@*/.'*')9.55'R'H$*#';%'"%9'#$,&/'#$."';%V'

S0..'5.8:%&'eXgT'

<='(.?.::%&'+.#*E8$*(*8#.(5'

n''

@*#8$.5'^.(%'%('+%(.'%N'#$.'?(.8.;,&)'8$*(*8#.('%('
8$*(*8#.('84*55'

V''
'@*#8$.5'^.(%'%('%&.'%N'#$.'?(.8.;,&)'8$*(*8#.('%('
8$*(*8#.('84*55'

o''
@*#8$.5'%&.'%('+%(.'%N'#$.'?(.8.;,&)'8$*(*8#.('%('
8$*(*8#.('84*55'

Sometimes also called multipliers, wild cards. 



<=')(..;,&.55'

•! <.?.::%&5'#("'#%'+*#8$'*5'+*&"'8$*(*8#.(5'*5'
?%55,C4.'

–!-.'5*"P'#$."'Z8%&59+.['*5'+98$'%N'#$.'#*().#'5#(,&)'
*5'?%55,C4.'C.N%(.'(.#9(&,&)'*'+*#8$'

•! =>*+?4.P'

–! 8*n#'+*#8$.5'8#2'8*#2'8***#2'8*****#''
•! I&;',#'H,44p'

•! KN'4*#.('?*(#5'%N'#$.'(.)94*('.>?(.55,%&';%&B#'
+*#8$2',#'H,44'C*8/'9?'9&:4'#$."';%X''
–! =>*+?4.q5..'&.>#'54,;.'

A(..;,&.55',&'*8:%&'

•! 3%&5,;.('a[bcd]*b *&;'#*().#'5#(,&)'

abcbd!

Q(%+'#%;*"B5'(.*;,&)'R'5.8:%&'dXd'



r9,8/,.'r9,^'

•! -$*#'*(.'#$.5.'+.#*'8$*(*8#.(5'8*44.;V'

n'

V'

o'

•! I&;'H$*#';%'#$."'+*#8$V''

r9,8/'r9,^2'!*(#'KK'

•! -$*#',5'[]'V'

•! -$*#';%'#$.5.'+*#8$V'

\d!

\D!

\s!

\S!

\b!

.!



!"#$%&'<='

•! K&'?"#$%&2'8%+?,4.'(.)94*('.>?(.55,%&5',&#%'
0<=W!*F.(&',&5#*&8.5P'
>>> import re!

>>> p = re.compile(r'ab*')!

>>> p!

<_sre.SRE_Pattern object at 0x22e90>!

•! %&'()*Z(*H'5#(,&)['&%#*:%&'Sr’ab*’T'
–! G$,5'4.#5'"%9'95.'C*8/54*5$'8$*(*8#.(5'S.X)X2'h;T'
H,#$%9#'.58*?,&)'#$.+'H,#$'+%(.'C*8/54*5$.5X'Q%('
;.#*,452'5..'5.8:%&'eXd'%N'#$.'(.*;,&)'ZG$.'i*8/54*5$'
!4*)9.X['

G$.'8%+?,4.'+.#$%;'(.#9(&5'*'?*F.(&'

Ssre.SRE_Pattern) '

•! 3*44'+.#$%;5'%&'#$.'?*F.(&'%CD.8#'#%'O&;'

H$*#',#'+*#8$.5',&'#.>#'



7.+%'

•! G$.'search +.#$%;'(.#9(&5'*'Match 
%CD.8#2'%&.'N%('#$.'O(5#'?4*8.'#$.'?*F.(&'
+*#8$.;X'

>>> p = re.compile(r'\w@\S+\.edu')!

>>> p.match('aloraine@uncc.edu acenglis@uncc.edu')!

<_sre.SRE_Match object at 0x312f8>!

•! J%#.'#$*#'%&4"'&+(*SRE_Match',5'(.#9(&.;X''

•! L5.'dir *&;'help #%'(.N(.5$'"%9('+.+%("'
*C%9#'?*F.(&'*&;'+*#8$'+.#$%;5X'

7.+%'

•! G%').#'*44'#$.'@*#8$.52'95.'finditerP'

>>> all = p.finditer('aloraine@uncc.edu 
acenglis@uncc.edu')!

>>> all.next()!

<_sre.SRE_Match object at 0x31090>!

>>> all.next()!

<_sre.SRE_Match object at 0x312f8>!

>>> all.next()!

Traceback (most recent call last):!

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

StopIteration!



7.+%'

•! L5.'findall #%').#'*44'#$.'5#(,&)5'#$*#'

+*#8$.;P'
>>> p.findall('aloraine@uncc.edu acenglis@uncc.edu')!

['aloraine@uncc.edu’,'acenglis@uncc.edu']!

@*#8$'%CD.8#'

•! U*5'+.#$%;5'#$*#'4.#'"%9'O&;'%9#'.>*8#4"'

H$.(.'#$.'+*#8$'$*??.&.;P'

I45%P')(%9?5ST'#%'(.#(,.1.'59CE5#(,&)5'H,#$,&'*'4*().('+*#8$'



A(%9?,&)'

•! 0%+.:+.5'"%9'&..;'#%').#'?*(#'%N'#$.'5#(,&)'

#$*#'+*#8$.;'#$.'<='

•! L5.'?*(.&#$.5.5'#%'5?.8,O8'Z59CE+*#8$.5['

*&;'#$.')(%9?5'8%++*&;'#%'(.#(,.1.'#$.+X'

•! =>*+?4.P'
>>> p = re.compile(r'(.*)\t(.*)')!

>>> p.search('field0\tfield2\n').groups()[0]!

'field0’!

>>> p.search('field0\tfield2\n').groups()[1]!

'field2'!

78409.784:P'-$*#';%.5'#$.'X'S;%#T'8$*(*8#.('+*#8$V'

G.5:&)'<=B5'

•! Q%('.*8$'<='"%9'H(,#.'*&;'95.P'
–!-(,#.'5#(,&)5'"%9'H*&#',#'#%'+*#8$'

–!-(,#.'5#(,&)5'"%9'76JBG'H*&#',#'#%'+*#8$X'

•! I&;'#$.&'q'#.5#'#$.+'C%#$X'

•! ]%9('8%;.'H,44'C.'+%(.'(%C95#',N'"%9';%X'

•! K'$*1.'5..&'+*&"'C9)5'8%+,&)'N(%+'+,5#*/.&'
+*#8$,&)'C.8*95.'#$.'?.(5%&'H$%'H(%#.'#$.'<='
S5%+.:+.5',#'H*5'+.pT'H(%#.'*&'<='#$*#'
+*#8$.;'#%%'+*&"';,s.(.&#'5#(,&)5X'K#B5'C.F.('#%'
C.'8%&5.(1*:1.'S*&;'+%(.'5?.8,O8T'H,#$'<=52'
#"?,8*44"X'



U%+.H%(/'

•! L5.',#'#%'+*/.'59(.'"%9'9&;.(5#*&;'#$.'C*5,85X'

•! 6&'M9.5:%&5'H$.(.'"%9'H(,#.'(.)94*('

.>?(.55,%&52'C.'59(.'#%'#.5#P'

–!0#(,&)5'#$*#',)"$%#'+*#8$'

–!0#(,&)5'#$*#',)"$%#+/('+*#8$'

•! KN'"%9';%'#$.'*C%1.'.1.("':+.'"%9'95.'#$.+2'

"%9B44'C.'4.55'4,/.4"'#%'$*1.'?(%C4.+5'H,#$'

(.)94*('.>?(.55,%&5X'


