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

-../'01%2'34*55'6&.'

7.*8,&)'

•! !"#$%&'!(%)(*++,&)'9"':%$&'
;.44.'

–! <%('9.),&&.(5'

–! <,(5#'=$*>#.(5'?(%+'@%%)4.'
A%%/5'

•! B,C.',&#%'!"#$%&2'9"'D*(/'
!,4)(,+'

–! <%('+%(.'.E>.(,.&=.8'
>(%)(*++.(5'

–! <(..'%&F4,&.'

6G#4,&.''

•! 0$.',&#.(>(.#.('

•! B.H&,&)'?G&=I%&5'

•! JG+9.(5'

•! K#(,&)5'

•! !(%)(*++,&)'="=4.'

!"#$%&',&#.(>(.#.('

•! 7G&5'>"#$%&'>(%)(*+5'
–! L&#.(>(.#5'*&8'.C*4G*#.5'5#*#.+.&#5'

•! D*&*).5'+.+%("2'?(..,&)'"%G'#%'#$,&/'*9%G#'
$,)$.(F4.C.4'>(%94.+5'

•! !"#$%&',5'8.5,)&.8'#%'9.'G5.('?(,.&84"M'

•! -$.&'"%G'4*G&=$'*&8'G5.'#$.',&#.(>(.#.(2'"%G'
=(.*#.'*&'.C*4G*I%&'.C,(%&+.&#'N'*'!"#$%&'
5.55,%&'

•! O5.'#$.'dir =%++*&8'#%'H&8'%G#'1$*#'
C*(,*94.5'*&8'%9P.=#5'.E,5#',&'#$.'=G((.&#'
.&C,(%&+.&#M'



!(%)(*++,&)'

•! L&'>(%)(*++,&)'1.'8.*4'1,#$'#1%'/,&85'%?'
.&II.5Q'
–! !(%=.8G(.5'N'?G&=I%&52'8,(.=I%&5'?%('8%,&)'
=%+>G#*I%&*4'1%(/'

–!B*#*'N'R5#GST'1.'8%'#$.'1%(/'%&'

–! L&'>"#$%&2'*44'?G&=I%&5'*&8'8*#*'*(.'%9P.=#5'U*5'1,#$'
+%5#'%9P.=#F%(,.&#.8'4*&)G*).5V'

•! W&'XE*+>4.Q'
–!>>> 5 # a literal expression, the 
number 5!

–!>>> open # a procedure!

K%+.'8.H&,I%&5'Q'XC*4G*I%&'

.&C,(%&+.&#'

•! Y*G&=$'>"#$%&',&'#$.'#.(+,&*4M'
–! 0$,5'=(.*#.5'*'&.1'.C*4G*I%&'.&C,(%&+.&#'

–! 0">.'5%+.#$,&)2'>(.55'(.#G(&'

–! !"#$%&'.C*4G*#.5'1$*#'"%G'#">.82',&'#$.'=%&#.E#'%?'#$.'
=G((.&#'.&C,(%&+.&#'

>>> 5  + 4!

9!

>>> a = 5!

>>> a!

5'

This is an expression 

that python evaluates. 

This is another expression (an assignment) 

that assigns a value (5) to the name “a”  

“a” is a variable and 5 is its value. From now 

on, the interpreter evaluates “a” as the value 

5. (Unless you assign it a new value.) 

0.(+5'

•! !(%=.8G(.5'%>.(*#.'%&'8*#*M'

•! W'>(%=.8G(.'*==.>#5'%>.(*&85M'

–!6>.(*&85'*(.'*45%'=*44.8'*()G+.&#52'

>*(*+.#.(5'

>>> 5 + 6!

11!

>>> fn = ‘gene_info.txt’!

>>> fh = open(fn)!

Z is an operator 

the literal values [ and \ are 

operands 

= is an operator (an assignment 

operator) 

‘).&.],&?%M#E#^ is its operand 

%>.& is an operator and ?& is its 

operand  

?& evaluates to gene_info.txt 
The interpreter first substitutes 

the value of the variable'?&'before 

passing it to'%>.& 

L&'>"#$%&2'#$.'def'%>.(*#%('8.H&.5'

&.1'>(%=.8G(.5M'

•! 0$.'def'%>.(*#%('&*+.5'*'>(%=.8G(.2'

1$,=$'"%G'=*&'#$.&',&C%/.'U4,/.'openV'

list entities existing in the 

evaluation environment'

0*9Q'indicates the expression belongs in the 

block of expressions belonging to the 
procedure named '5*"$,'

Type return to close the block'

evaluates to the function defined 

as sayhi, stored at memory 
address 0x68d30 (hexadecimal)'

invokes the procedure'



6>.(*&85'#%'G5.(F8.H&.8'>(%=.8G(.5'

redefine 5*"$,'

now it accepts an operand'
'&*+.'is a bound variable within the 

 scope of this procedure 

now, we can pass a operand (literal value'

RW&&T' - a string) to'5*"$,'

we can also delete it from the environment'

<G&=I%&5'=*&'(.#G(&'C*4G.5'

the 

return 
value 

assignment 

<G&=I%&5'=*&'*45%'$*C.'5,8.'.S.=#5'

•! <%('.E*+>4.2'

sayhi'PG5#'

>(,&#.8'#.E#'#%'#$.'

#.(+,&*4M'

•! L#'8,8&^#'(.#G(&'*'

C*4G.M'

•! -.'=*&'(.F8.H&.'

,#'#%'8%'9%#$'

the side effect 

returned value 

D%(.'*9%G#'5=%>.'

•! K=%>.Q'(.?.(5'#%'#$.'.&C,(%&+.&#',&'1$,=$'*'

C*(,*94.'$*5'*'),C.&'C*4G.M'

•! W'C*(,*94.'8.H&.8',&'*'?G&=I%&',5'*'4%=*4'

C*(,*94.'_'$*5'*'5=%>.'4%=*4'#%'#$*#'?G&=I%&'

•! -$*#'$*>>.&5',?'"%G'G5.'*'&*+.'*4(.*8"'

8.H&.8',&'#$.'.&C,(%&+.&#`'



Y%=*4'C*(,*94.'UaV'+*5/5'C*(,*94.'

8.H&.8',&'#$.'=%&#*,&,&)'.C*4G*I%&'

.&C,(%&+.&#'

3%(.'#">.5'

•! JG+9.(5'
–! L&#.).(5'

–! <4%*#5'

•! K#(,&)5'U5.aG.&=.5V'

•! B,=I%&*(,.5'U$*5$#*94.5V'

•! Y,5#5'U5.aG.&=.5V'

•! 0G>4.5'U5.aG.&=.5V'

•! 0$.(.'*(.'+%(.2'9G#'#$.5.'*(.'#$.'%&.5'"%G'1,44'
1%(/'1,#$'+%5#M'

JG+9.(5'

•! <4%*I&)F>%,&#'&G+9.('

–!W'&G+9.('1,#$'*'?(*=I%&*4'>*(#'

•! bMccd'

•! L&#.).('

–!W'&G+9.('1,#$%G#'*'?(*=I%&*4'>*(#'

•! e%1'8%'=%+>G#.(5'(.>(.5.&#'&G+9.(5`'

e%1'>"#$%&'$*&84.5',&#.).(5'

•! 0$.(.'*(.',&H&,#.4"F+*&"',&#.).(52'9G#'%&4"'*'

H&,#.'(*&).'%?'>"#$%&',&#5M'

•! -$"`'3%+>G#.(5'5#%(.'8*#*'G5,&)'.4.=#(%&,='

51,#=$.52'1$,=$'*(.'.,#$.('%&'%('%S'

•! K.aG.&=.5'%?'9,#5'#%'$%48'8*#*2'C*4G.5'c'*&8'b'

!"#$

%$$

!"#$

&$

c' c'

c' b'

b' c'

b' b'

01%'9,#5'=*&'5#%(.'f'C*4G.5'

0$(..'9,#5'=*&'5#%(.'```'
dg'9,#5'=*&'5#%(.'```'



-$*# 5̂'#$.'9,)).5#',&#`'

•! 0">,=*4'!35'G5.'dg'%('\f'9,#5'#%'(.>(.5.&#',&#5M'

•! Y*G&=$'>"#$%&M'DG4I>4.'g'I+.5',#5.4?'dg'

I+.5M''

•! -(,#.'*'?G&=I%&'N'power!
J%#.h'0$,5'

?G&=I%&'",.485'

#$.'1(%&)'

*&51.(M''

0.44'+.'1$"MM'

'"(#Q'1$*#'8%.5'

range (.#G(&`'

<,&8,&)'#$.'9,)).5#',&#'

L# 5̂'9.#1..&'gdc'*&8'gdbM'

e%+.1%(/'!(%94.+Q'3*4=G4*#.'#$.'9,)).5#',&#'*&8'>(%C.'

"%G('*&51.(',5'=%((.=#M'

0$.5.'*(.'Y%&)',&#5'

•! 7.>(.5.&#'&G+9.(5'1,#$'?(*=I%&'>*(#5M'

•! !"#$%&'5%+.I+.5'G5.5'5=,.&IH='&%#*I%&'#%'
8,5>4*"'i%*#5Q'

•! K,)&,H=*&8'N'R5,)&,H=*&#'8,),#5T'

•! J%#*I%&'.Zbcc'+.*&5'bcbcc'

•! 3%+>G#.('5#%(.5'.E>%&.&#2'5,)&,H=*&8'*5',&#5'

<4%*#5'

5,)&,H=*&8' .E>%&.&#'

<4%*#5'

•! !(.=,5,%&'*&8'5,j.'*(.'4,+,#.8M'



K#(,&)5'

•! K#(,&)5'*(.'5.aG.&=.5'%?'=$*(*=#.(5'

–!0$.(.'*(.'5.C.(*4'1*"5'#%'=(.*#.'*'5#(,&)'

Use triple quotes to define 

a string containing new-
line characters 

K#(,&)5'*(.'=%+>G#*I%&*4'.&II.5'#$*#'

=*&'8%'1%(/Q'

•! 0$."'$*C.'+.#$%85'*k*=$.8'#%'#$.+h'

•! 0.=$&,=*44"'5>.*/,&)2'5#(,&)5'*(.'%9P.=#5'#$*#'

$*C.'+.#$%85Q'

First, define a 

string literal. Note 
escaped newline 

character. 

Note: calling 

upper on a string 
returns new 

string…it doesn’t 
change the 

original string 

-$*#'%#$.('+.#$%85'8%'5#(,&)5'$*C.`'

Some of these are 

methods. 

Some of these are 

data. 

Don’t access data or methods with names that start with __ (double 

underscore). By convention, these are private!! 

They could change in later versions of python. 

K#(,&)5'*(.'*45%'5.aG.&=.5'

•! W==.55'>*(#5'%?'

5#(,&)5'G5,&)'

54,=,&)'

•! JG+9.(,&)'5#*(#5'

*#'cQ'

e,Ml&l&e%1'*(.'"%G`'

c' b' g' d' f' [' \'
!!"#$%&'()!&



K#(,&)5'*(.',++G#*94.'

•! 6&=.'=(.*#.82'"%G'=*&^#'=$*&).'#$.+M'

•! 0$."'8,S.('?(%+'4,5#52'*&%#$.('#">.'%?'

5.aG.&=.M'

W=#G*44"2'.C.("#$,&)',&'>"#$%&',5'*&'

%9P.=#m.C.&'&G+9.(5'

•! AG#'&%#.Q'&%'&%&F>(,C*#.'+.#$%85'%('8*#*Q'

Defining a new float. 

A float literal. 

B.H&.'_'.8,#'?G&=I%&5',&'H4.5'

•! O5.'import'#%'4%*8'?G&=I%&5'?(%+'H4.5M'

•! <,4.5'=%&#*,&,&)'?G&=I%&5Q'+%8G4.'H4.5M'

•! 0">,=*4'>(%=.55Q'
–!-(,#.'*'?G&=I%&',&'*'H4.'UG5,&)'.+*=5V'

•! my_funcs.py'

–! L+>%(#',#',&#%'"%G('.&C,(%&+.&#'1,#$',+>%(#'
•! >>> import my_funcs'

–! L&C%/.',#'G5,&)'R4,C.T'8*#*'"%G'8.H&.',&'#$.'
.&C,(%&+.&#''

•! nnn'my_funcs.do_something_useful(data)'

–! X8,#'#$.'?G&=I%&2',?'&.=.55*("'
–! 7.F,+>%(#'#$.'?G&=I%&'G5,&)'reload!

Invoking a function'

e%1'>"#$%&',&#.(>(.#.('H&85'H4.5'

=%&#*,&,&)'"%G('=%8.'

•! 'nnn'import mycode!

–! L&#.(>(.#.('4%%/5'?%('*'H4.'=*44.8'+"=%8.M>"',&'#$.'

=G((.&#'1%(/,&)'8,(.=#%("'

–!6(m,&'8,(.=#%(,.5'5>.=,H.8'9"'"%G('PYTHONPATH'

5$.44'C*(,*94.'

•! L?'"%G'+%8,?"'mycode.py2'G5.'(.4%*8'#%'

(.?(.5$'#$.',&#.(>(.#.( 5̂'.&C,(%&+.&#'

–!nnn'reload(mycode)!



K.o&)'G>'#$.',&#.(>(.#.('

•! 6>.&'*'0.(+,&*4''

•! K.#'G>'"%G('!p0e6J!W0e'

.E>%(#'K73qre6DXs4%(*,&.]5(='

.E>%(#'!p0e6J!W0eqK73QM'

-$.&'L'1%(/'%&'*'5$*(.8'=%+>G#.(2'L'4,/.'#%'5.#'G>'*'8,(.=#%("'PG5#'?%('+.2'=*44.8'

R4%(*,&.]5(=MT'L'>%,&#'+"'!p0e6J!W0e'#%'8,(.=#%(,.5',&'#$*#'4%=*I%&Q'

-$.&'L^+'8%&.2'L'=%>"'+"'H4.5'%&#%'*'OKA'8(,C.2'%('=$.=/'#$.+',&#%'*'

C.(5,%&'=%&#(%4'5"5#.+2'*&8'!"#"$"M'

A*=/'#%'>(%)(*++,&)'

•! p%G('>(%=.55'%?'>(%)(*++,&)'5$%G48',&C%4C.'

1(,I&)'?G&=I%&52'#.5I&)'#$.5.',&'#$.'

,&#.(>(.#.('

•! X5>.=,*44"')%%8'>(*=I=.'*5'"%G'4.*(&'#$.'

5"&#*E'

•! p%G'=*&'#.5#'=%&5#(G=#5'*5'"%G')%m'

e%1'#%').#'$.4>'

•! <%('$.4>2'C,5,#Q'111M>"#$%&M%()s8%='

•! -,#$,&'#$.',&#.(>(.#.(2'"%G'=*&'*45%').#'$.4>'

%&'*'+%8G4.'%('*'=%++*&8Q'

nnn'$.4>UG(44,9V'

nnn'$.4>UG(44,9MG(4%>.&V'


