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Pyth
on’s b

asic constructs

1

S
ep

tem
b
er 1

7
, 2

0
1
0

V
alue

s

N
um

b
e
rs, le

tte
rs, w

ord
s, …

 are
 colle

ctive
ly 

calle
d
 values.
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S
ep

tem
b
er 1

7
, 2

0
1
0

V
alue

s

N
um

b
e
rs, le

tte
rs, w

ord
s, …

 are
 colle

ctive
ly 

calle
d
 values.

3

E
x
a
m
ple

.  T
h
e
 follow

ing are
 all value

s.

1
8
2
3

3
.
1
4
1
5
9
2
6
5
3

’
T
r
i
n
i
t
y
 
C
o
l
l
e
g
e
’

S
ep

tem
b
er 1

7
, 2

0
1
0

T
ype

s

V
alue

s are
 cate

gorize
d
 into d

iffe
re

nt types: 
inte

ge
rs, floating-point (re

al) num
b
e
rs, 

strings, …

E
ach

 value
 b

e
longs to a single

 type
 (i.e

., no 
value

 b
e
longs to m

ore
 th

an one
 type

).

4
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b
er 1

7
, 2

0
1
0

V
ariab

le
s

A
 variab

le
 is a nam

e
 th

at re
fe

rs to a value
.

5

A
n assignm

ent state
m

e
nt cre

ate
s a variab

le 
and

 assigns a value
 to it.
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A
 variab

le
 is a nam

e
 th

at re
fe

rs to a value
.

6

A
n assignm

ent state
m

e
nt cre

ate
s a variab

le 
and

 assigns a value
 to it.

E
x
a
m
ple

.

>
>
>
 
n
 
=
 
1
8
2
3
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V
ariab

le
s

A
 variab

le
 is a nam

e
 th

at re
fe

rs to a value
.

7

A
n assignm

ent state
m

e
nt cre

ate
s a variab

le 
and

 assigns a value
 to it.

E
x
a
m
ple

.

>
>
>
 
n
 
=
 
1
8
2
3

>
>
>
 
p
r
i
n
t
 
n
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V
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A
 variab

le
 is a nam

e
 th

at re
fe

rs to a value
.

8

A
n assignm

ent state
m

e
nt cre

ate
s a variab

le 
and

 assigns a value
 to it.

E
x
a
m
ple

.

>
>
>
 
n
 
=
 
1
8
2
3

>
>
>
 
p
r
i
n
t
 
n

1
8
2
3
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s and
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T
h
e
 type

 of a variab
le

 is th
e
 type

 of its 
value

.
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T
h
e
 type

 of a variab
le

 is th
e
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 of its 
value

.

1
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E
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t
y
p
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(
n
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S
ep

tem
b
er 1

7
, 2

0
1
0

V
ariab

le
 nam

e
s

A
 variab

le
 can b

e
 nam

e
d
 b

y any w
ord

 (e
x
ce

pt 
for ce

rtain re
se

rve
d
 w

ord
s).

A
 variab

le
 nam

e
 can contain any le

tte
r or 

d
igit, b

ut it m
ust b

e
gin w

ith
 a le

tte
r.

T
o nam

e
 a variab

le
 using m

ore
 th

an one
 w

ord
, 

it is custom
ary to use

 _
 to conne

ct w
ord

s.

1
3

S
ep

tem
b
er 1

7
, 2

0
1
0

V
ariab

le
 nam

e
s

1
4

E
x
a
m
ple

.

t
e
m
p
 
=
 
3
3

e
x
a
m
3
 
=
 
8
9
 
 

m
y
_
c
o
l
l
e
g
e
 
=
 
’
T
r
i
n
i
t
y
 
C
o
l
l
e
g
e
’

S
ep

tem
b
er 1

7
, 2

0
1
0

S
tate

m
e
nts

1
5

A
 statem

ent is th
e
 sm

alle
st unit of cod

e
 th

at 
can b

e
 e

x
e
cute

d
 as a stand

-alone
 instruction.

S
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b
er 1

7
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0
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0

S
tate

m
e
nts

1
6

A
 statem

ent is th
e
 sm

alle
st unit of cod

e
 th

at 
can b

e
 e

x
e
cute

d
 as a stand

-alone
 instruction.

E
x
a
m
ple

.

n
 
=
 
1
8
2
3
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b
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7
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0
1
0

E
x
pre

ssions

1
7

A
n ex

pression is a cod
e
 fragm

e
nt th

at h
as a 

value
.

S
ep

tem
b
er 1

7
, 2

0
1
0

E
x
pre

ssions

1
8

A
n ex

pression is a cod
e
 fragm

e
nt th

at h
as a 

value
.

E
x
a
m
ple

.

1
8
2
3
 
+
 
n

(assum
ing n

 h
as a value

)

S
ep

tem
b
er 1

7
, 2

0
1
0

E
x
pre

ssions

1
9

A
n ex

pression is a cod
e
 fragm

e
nt th

at h
as a 

value
.

N
on e

x
a
m
ple

.

n
 
=
 
1
8
2
3

S
ep

tem
b
er 1

7
, 2

0
1
0

S
tate

m
e
nt and

 e
x
pre

ssions

2
0

A
n ex

pression is usually part of a state
m

e
nt.
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ep

tem
b
er 1

7
, 2

0
1
0

S
tate

m
e
nt and

 e
x
pre

ssions

2
1

A
n ex

pression is usually part of a state
m

e
nt.

E
x
a
m
ple

.  T
h
is state

m
e
nt

n
 
=
 
1
1
 
*
 
(
2
 
+
 
3
)

contains an e
x
pre

ssion
 
2
 
+
 
3

.

S
ep
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b
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7
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F
unctions

2
2

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

A
 f
u
n
c
t
io
n is a sub

program
—

a sm
all program 

insid
e
 a program

—
w

ith
 a nam

e
.

2
3

•
C

an b
e
 use

d
 anyw

h
e
re

 anytim
e
 b

y calling its 
nam

e
.

•
M

ost use
ful w

h
e
n w

e
 w

ant to re
pe

at th
e 

sam
e
 b

asic task (e
.g., round

ing a re
al 

num
b
e
r to an inte

ge
r).

S
ep

tem
b
er 1

7
, 2

0
1
0

W
h
y functions?

2
4

•
M

ake
 e

asie
r to re

ad
 and

 d
e
b
ug.

•
M

ake
 program

s sh
orte

r b
y e

lim
inating 

re
pe

titive
 cod

e
; if you m

ake
 a ch

ange
, you 

only h
ave

 to m
ake

 it in one
 place

.

•
C

an b
e
 use

d
 for oth

e
r purpose

s in th
e 

future
…
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ep
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b
er 1

7
, 2

0
1
0

F
unctions

2
5

E
x
a
m
ple

.  S
uppose

 you w
ant to w

rite
 a 

program
 to print out th

e
se

 fam
ous lyrics:

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
<
s
o
m
e
o
n
e
>
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

2
6

I
f you know

 w
h
o <som

e
one

> is, say, J
oe

, you 
w

ould
 just w

rite
:

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

S
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b
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7
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0
1
0

F
unctions

2
7

I
f you know

 w
h
o <som

e
one

> is, say, J
oe

, you 
w

ould
 just w

rite
:

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

B
ut th

is cod
e
 h

as a lot of re
pe

tition!
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F
unctions
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T
o save

 th
is re

pe
tition, w

e
 can d

e
fine

 a 
function for printing “H

appy b
irth

d
ay to you!” 

in th
e
 follow

ing w
ay.

d
e
f
 
h
a
p
p
y
(
)
:

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’
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T
o save

 th
is re

pe
tition, w

e
 can d

e
fine

 a 
function for printing “H

appy b
irth

d
ay to you!” 

in th
e
 follow

ing w
ay.

d
e
f
 
h
a
p
p
y
(
)
:

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

T
h
is function is nam

e
d
 h
a
p
p
y

.

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

3
0

T
o call or invoke

 th
is function h

a
p
p
y

, all you 
ne

e
d
 to d

o is:

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

3
1

T
o call or invoke

 th
is function h

a
p
p
y

, all you 
ne

e
d
 to d

o is:

>
>
>
 
h
a
p
p
y
(
)

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

3
2

T
o call or invoke

 th
is function h

a
p
p
y

, all you 
ne

e
d
 to d

o is:

>
>
>
 
h
a
p
p
y
(
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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b
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7
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F
unctions

3
3

T
h
e
 lyrics for J

oe
 can b

e
 sim

plifie
d
 as:

h
a
p
p
y
(
)

h
a
p
p
y
(
)

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

h
a
p
p
y
(
)

S
ep
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b
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7
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F
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4

T
h
e
 lyrics for J

oe
 can b

e
 sim

plifie
d
 as:

h
a
p
p
y
(
)

h
a
p
p
y
(
)

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

h
a
p
p
y
(
)

w
h
ich

 w
ill print:
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H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

S
ep

tem
b
er 1

7
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0
1
0

F
unctions
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W
e
 can also m

ake
 th

is a function as w
e
ll:

d
e
f
 
s
i
n
g
J
o
e
(
)
:

 
 
h
a
p
p
y
(
)

 
 
h
a
p
p
y
(
)

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

 
 
h
a
p
p
y
(
)
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I
nvoking th

e
 function s

i
n
g
J
o
e

 give
s:

>
>
 
s
i
n
g
J
o
e
(
)
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I
nvoking th

e
 function s

i
n
g
J
o
e

 give
s:

>
>
 
s
i
n
g
J
o
e
(
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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b
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7
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F
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W
e
 can also m

ake
 th

is a function for A
nn:

d
e
f
 
s
i
n
g
A
n
n
(
)
:

 
 
h
a
p
p
y
(
)

 
 
h
a
p
p
y
(
)

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.
’

 
 
h
a
p
p
y
(
)

S
ep

tem
b
er 1

7
, 2

0
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F
unctions

4
0

W
h
at d

oe
s th

is d
o?

s
i
n
g
J
o
e
(
)

p
r
i
n
t

s
i
n
g
A
n
n
(
)
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H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

4
2

I
 still se

e
 som

e
 re

pe
tition h

e
re

.  C
an w

e
 m

ake 
a ge

ne
ric function to sing h

appy b
irth

d
ay to 

anyone
 and

 use
 th

at for J
oe

 and
 A

nn 
som

e
h
ow

?

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

4
3

I
 still se

e
 som

e
 re

pe
tition h

e
re

.  C
an w

e
 m

ake 
a ge

ne
ric function to sing h

appy b
irth

d
ay to 

anyone
 and

 use
 th

at for J
oe

 and
 A

nn 
som

e
h
ow

?

Y
e
s, using a param

eter—
a variab

le
 w

h
ose 

value
 is spe

cifie
d
 b

y th
e
 calle

r (or use
r).

S
ep

tem
b
er 1

7
, 2

0
1
0

F
unctions

4
4

C
onsid

e
r th

is function for anyone
:

d
e
f
 
s
i
n
g
(
a
n
y
o
n
e
)
:

 
 
h
a
p
p
y
(
)

 
 
h
a
p
p
y
(
)

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
’
,
 
a
n
y
o
n
e
 
+
 
’
.
’

 
 
h
a
p
p
y
(
)

H
e
re

, th
e
 value

 of anyone
 is to b

e
 spe

cifie
d
 b

y 
th

e
 calle

r of th
is function. 
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I
nvoking th

e
 function s

i
n
g

 w
ith

 ’
J
o
e
’

 give
s:

>
>
 
s
i
n
g
(
’
J
o
e
’
)
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I
nvoking th

e
 function s

i
n
g

 w
ith

 ’
J
o
e
’

 give
s:

>
>
 
s
i
n
g
(
’
J
o
e
’
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

S
ep
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b
er 1

7
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0
1
0

F
unctions

4
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I
nvoking th

e
 function s

i
n
g

 w
ith

 ’
J
o
e
’

 give
s:

>
>
 
s
i
n
g
(
’
J
o
e
’
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
e
re

, ’
J
o
e
’

 is passe
d
 as an argum

e
nt to 

s
i
n
g

’s param
e
te

r a
n
y
o
n
e

.

S
ep
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b
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7
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0
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F
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