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Conditionals

Conditional constructs allow a program
 to 

branch between different sequences of 
instructions for different cases.

1

The m
ost basic form

 of conditional 
constructs is the if statem

ent:

i
f
 
<
c
o
n
d
i
t
i
o
n
>
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

Septem
ber 24, 2010

Conditionals

2

The m
ost basic form

 of conditional 
constructs is the if statem

ent:

i
f
 
<
c
o
n
d
i
t
i
o
n
>
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

•
<
c
o
n
d
i
t
i
o
n
> is a boolean expression.

•
<
s
t
a
t
e
m
e
n
t
s
> can be any sequence of 

statem
ents.
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perators
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To com
pare two num

bers, Python uses:

M
athem

atics
Python

=
=
=

≠
!
=

<
<

>
>

≤
<
=

≥
>
=
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Three logical operators:  a
n
d
,
 
o
r
,
 
n
o
t

x
 
>
 
0
 
a
n
d
 
y
 
<
 
1
0
 
 

(True iff x > 0 and y < 10)
x
 
>
 
0
 
o
r
 
y
 
<
 
1
0

(True iff either x > 0 or y < 10)
n
o
t
(
x
 
>
 
0
)

(True iff x > 0 is false) 
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

0
 
<
 
1
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

0
 
<
 
1
 (whose value is 

T
r
u
e).
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

0
 
>
 
1
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

0
 
>
 
1
 (whose value is F

a
l
s
e).
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

t
e
m
p
 
<
 
3
2
 (assum

ing t
e
m
p has a value).
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

t
e
m
p
 
>
=
 
6
0
 
a
n
d
 
t
e
m
p
 
<
=
 
7
5
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

t
e
m
p
 
<
 
6
0
 
o
r
 
t
e
m
p
 
>
 
7
5
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A
 boolean expression is a code fragm

ent that 
has a T

r
u
e
/
F
a
l
s
e value (i.e., its value is 

either T
r
u
e or F

a
l
s
e).

Exam
ple.

n
o
t
 
(
t
e
m
p
 
<
 
3
2
)
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The m
ost basic form

 of conditional 
constructs is the if statem

ent:

i
f
 
<
c
o
n
d
i
t
i
o
n
>
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

This sim
ply m

eans that, if <
c
o
n
d
i
t
i
o
n
> is 

true, execute <
s
t
a
t
e
m
e
n
t
s
> (otherwise do 

nothing).
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Exam
ple.

i
f
 
t
e
m
p
 
<
 
3
2
:

 
 
p
r
i
n
t
 
”
I
t
’
s
 
f
r
e
e
z
i
n
g
 
o
u
t
s
i
d
e
.
”

This sim
ply m

eans that, if t
e
m
p
 
<
 
3
2, print 

“I
t
’
s
 
f
r
e
e
z
i
n
g
 
o
u
t
s
i
d
e
.”
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A
nother im

portant form
 of conditional 

constructs is the if-else statem
ent:

i
f
 
<
c
o
n
d
i
t
i
o
n
>
:

 
 
<
s
t
a
t
e
m
e
n
t
s
1
>

e
l
s
e
:

 
 
<
s
t
a
t
e
m
e
n
t
s
2
>

This m
eans that, if <

c
o
n
d
i
t
i
o
n
> is true, 

execute <
s
t
a
t
e
m
e
n
t
s
1
>
, or else execute 

<
s
t
a
t
e
m
e
n
t
s
2
>.
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Exam
ple.

i
f
 
t
e
m
p
 
<
 
3
2
:

 
 
p
r
i
n
t
 
”
I
t
’
s
 
f
r
e
e
z
i
n
g
 
o
u
t
s
i
d
e
.
”

e
l
s
e
:

 
 
p
r
i
n
t
 
”
I
t
’
s
 
c
o
m
f
o
r
t
a
b
l
e
 
o
u
t
s
i
d
e
.
”

This m
eans that, if t

e
m
p
 
<
 
3
2, print “I

t
’
s 

f
r
e
e
z
i
n
g
 
o
u
t
s
i
d
e
.”  O

therwise, print 
“I
t
’
s
 
c
o
m
f
o
r
t
a
b
l
e
 
o
u
t
s
i
d
e
.”
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If-else statem
ents can be nested:

i
f
 
g
r
a
d
e
 
>
=
 
9
0
:

 
 
p
r
i
n
t
 
’
A
’

e
l
s
e
:

 
 
i
f
 
g
r
a
d
e
 
>
=
 
8
0
:

 
 
 
 
p
r
i
n
t
 
’
B
’

 
 
e
l
s
e
:

 
 
 
 
i
f
 
g
r
a
d
e
 
>
=
 
7
0
:

 
 
 
 
.
.
.
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N
ested if-else statem

ents can be sim
plified 

with e
l
i
f (which is just an abbreviation of 

e
l
s
e
 
i
f):

i
f
 
g
r
a
d
e
 
>
=
 
9
0
:

 
 
p
r
i
n
t
 
’
A
’

e
l
i
f
 
g
r
a
d
e
 
>
=
 
8
0
:

 
 
 
 
p
r
i
n
t
 
’
B
’

e
l
i
f
 
g
r
a
d
e
 
>
=
 
7
0
:

 
 
 
 
.
.
.
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D
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W
hat would this output?

x
 
=
 
7

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’

 
 
i
f
 
x
 
<
 
3
:

 
 
 
 
p
r
i
n
t
 
’
B
’

e
l
s
e
:

 
 
p
r
i
n
t
 
’
C
’
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W
hat would this output?

x
 
=
 
7

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’

 
 
i
f
 
x
 
<
 
3
:

 
 
 
 
p
r
i
n
t
 
’
B
’

e
l
s
e
:

 
 
p
r
i
n
t
 
’
C
’

O
utput: C
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W
hat would this output?

x
 
=
 
7

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’

 
 
i
f
 
x
 
<
 
3
:

 
 
 
 
p
r
i
n
t
 
’
B
’

 
 
e
l
s
e
:

 
 
 
 
p
r
i
n
t
 
’
C
’
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W
hat would this output?

x
 
=
 
7

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’

 
 
i
f
 
x
 
<
 
3
:

 
 
 
 
p
r
i
n
t
 
’
B
’

 
 
e
l
s
e
:

 
 
 
 
p
r
i
n
t
 
’
C
’

O
utput: nothing
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In the if-else statem
ent

i
f
 
<
c
o
n
d
i
t
i
o
n
>
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

e
l
s
e
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

e
l
s
e is always m

atched against i
f with the 

sam
e alignm

ent.
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In the if-else statem
ent

i
f
 
<
c
o
n
d
i
t
i
o
n
>
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

e
l
s
e
:

 
 
<
s
t
a
t
e
m
e
n
t
s
>

Every line in <
s
t
a
t
e
m
e
n
t
s
> m

ust be aligned 
together under the sam

e indentation.
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W
hat would this output?

x
 
=
 
3

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’
,

 
 
p
r
i
n
t
 
’
B
’
,

e
l
s
e
:

 
 
p
r
i
n
t
 
’
C
’
,

 
 
p
r
i
n
t
 
’
D
’
,
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W
hat would this output?

x
 
=
 
3

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’
,

 
 
p
r
i
n
t
 
’
B
’
,

e
l
s
e
:

 
 
p
r
i
n
t
 
’
C
’
,

 
 
p
r
i
n
t
 
’
D
’
,

O
utput: A

,
 
B
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W
hat would this output?

x
 
=
 
3

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’
,

 
 
p
r
i
n
t
 
’
B
’
,

e
l
s
e
:

 
 
p
r
i
n
t
 
’
C
’
,

p
r
i
n
t
 
’
D
’
,
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W
hat would this output?

x
 
=
 
3

i
f
 
x
 
<
 
5
:

 
 
p
r
i
n
t
 
’
A
’
,

 
 
p
r
i
n
t
 
’
B
’
,

e
l
s
e
:

 
 
p
r
i
n
t
 
’
C
’
,

p
r
i
n
t
 
’
D
’
,

O
utput: A

,
 
B
,
 
D
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Com
pared to other languages (such as C/C++, 

Java), proper spacing and indentation are 
very im

portant in Python.

N
ote.  To m

ake indentation, always use the 
space key, not the tab key. 
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If a single statem
ent does not fit in a single 

line, do not just m
ove to the next line.

p
r
i
n
t
 
’
T
h
e
 
c
u
r
r
e
n
t
 
v
a
l
u
e
 
i
s
’
,
 
v
a
l
,

 
 
’
d
o
l
l
a
r
s
.
’

This will not work!
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If a single statem
ent does not fit in a single 

line, do not just m
ove to the next line.

p
r
i
n
t
 
’
T
h
e
 
c
u
r
r
e
n
t
 
v
a
l
u
e
 
i
s
’
,
 
v
a
l
,
\

 
 
’
d
o
l
l
a
r
s
.
’

The end-of-line character \ is required 
before starting a new line.
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If you need to put m
ultiple statem

ents in a 
single line, insert ; after each statem

ent.

p
 
=
 
p
 
*
 
(
1
 
+
 
a
p
r
)
;
 
p
r
i
n
t
 
p



Exercise

D
efinition of an even num

ber:  A num
ber is even if it 

leaves a 0 rem
ainder w

hen divided by 2.
W

rite a function nam
ed is_even that w

rites “Yes” if its 
integer argum

ent is even and otherw
ise “N

o”

Exercise

Triangle Rule:  If any of the three lengths is greater than 
the sum

 of the other tw
o, then you cannot form

 a 
triangle. O

therw
ise, you can.

W
rite a function nam

ed is_triangle that takes three 
integers as argum

ents, and that prints either “Yes” or 
“N

o,” depending on w
hether you can or cannot form

 a 
triangle from

 sticks w
ith the given lengths.


