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Data comparison: boolean expressions

A boolean expression is a comparison between two data values and returns True

or False. True and False values are from another data type: boolean type.

Fx¥ a = 'apples’

x> b = 'pears!

*xx a == h

Fal=e dd ))
>»>» o = 'apples' True
FrE oA = O

True

Frx b == o

“False”
rrx oa = 123

x> b = 456

Frx oo o= 579

x> a == h

Fal=e

Frr oA == o

Fal=se

x> o == a + h

True

[ escomenci



Data comparison: boolean expressions

A boolean expression is a comparison between two data values and returns True

or False. True and False values are from another data type: boolean type.

»r» easter countries = ['Poland','Tkraine']

»rr wWestern countries = ['France', 'Jpain']

>r» BRSCEr COUnRtries == wesStern countries

False

Frr COPY_EasSter COountries = easter countries.copy()

>rr COPY EASLEr COountries

['"Poland', 'Ukraine']

>r» BASTEr COURtries == copy EA3TLEr countries
True

Frx oA 1

> b 2

x> & = b # Be careful '=' iz not the same than '==!
> a == h

True

Frx oA

a

‘= and ‘==’ are not the same thing
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Data comparison: operators

The comparison operators provided by Python are:

I
n
L.
N

FrF oA
== h = 525

»3> & == b X == X is equal thany
Fal=se

o oa 1=k xl=y xisdifferent thany
True

= a < b
True
*>>a > h .
False X>y X is greater thany

== oa <= b

True Xx<=y xislower orequal thany
== a = b

False X>=y X isgreater or equal thany
FrFoAa
True

X<y x is lower thany

]
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Data comparison: operators

The comparison operators provided by Python are:

Frroa <= b-1

True

»>> & >= b-1 x==y xisequal thany

True

S x!=y xisdifferent thany

== d = 'pears!

oA == o .

False X<y x is lower thany

Fre oA 1= o

True X>y X is greater thany

= I= 4

e | Xx<=y xislower orequal thany
ek ooo= 'pearsa

e 1= d .

False X>=y X isgreater or equal thany
Feoro== o

True

[ e



Data comparison: logical operators

The logical operators allow to combine multiple comparisons (boolean expressions):

lland” llor” llnotll

x> 1+41==% and 2+Z==4 # Both comparisSons are true

True

>r> 1+41==% and 2+4+Z==5 # One comparison iz true and one false
False

>>> 1+41==%Z or zZ+4Z==5 # One comparison iz true and one false
True

x> 1+41==3 or zZ+Z==4 # One comparison iz false and one true
True

> 1+1==3 or Z+Z==5 # Both comparizons are false

Falzse

F»r not 1+41==2Z # 'not' reverses true to false

Fal=ze

Fxr not 1+41==3 # or false to true

True

x> 1+41==% and not Z+Z==5 # One comparizon iz true and one falze but reversed with 'not!
True

Frr not 141==3 or not 2+4Z==5 # Both comparisons are false but...

True

[ escomenci



Data comparison: logical operators

The logical operators allow to combine multiple comparisons (boolean expressions):

144

lland” llor

A and B == AorB-==

OO ||~ |D
O|lr|O |,

[ escomenci



Data comparison: logical operators

The logical operators allow to combine multiple comparisons (boolean expressions):

lland” llorll

A B A and B == AorB==
1 1 1 1

1 0 0 1

0 1 0 1

0 0 0 0

[ escomenci
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Data comparison: conditional statements

A conditional statement decides about the execution or not of a block of code

based in some data comparison:

= 1T

Clever.

if <condition>:
<codel>

Clever.

Frx 1T

else:
<code2>

el=se:

1+1==2:
# If the data comparison is
print (" Clever... ]

1+2!'=5:
# If the data comparison is
print("Clever...™

1+1==5:
# If the dats comparison is
printi("Clever...

1+1==5:
# If the data comparison i=s
printi("Clever...™ ]

Lrue prints the message

true prints the message

fal=e doez nothing

fal=e doesn't print this mwessadge

# But prints this= other message

print (" Come bhack to school..

Cowe bhack to school...

-":I
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Data comparison: conditional statements

A conditional statement decides about the execution or not of a block of code

based in some data comparison:

Frrx 1L 14+1==2:
# If the data comparison
print("Clever...™)

1
'—l
m
<
0
o]

COde mUSt N 1;2;51:;1:1.5 data comparison
° rint("Clever...™)
be indented :
4 Spaces " - 1;1;;51:;11.2 dats comparison

print("Clever..."™)

1
'—l
m
<
m
o]

Frrx o 1f 14+1==5:
# If the dats comparison
print("Clever...™])

v

else

y

Come back to school...

i=

i=

i=

i=

Lrue prints the message

Lrue prints the message

false does nothing

false doesn't print this message

# But prints this other message
print ("Come back to school...™)

7 escomoc



Data comparison: conditional statements

»=> temperature=10
>x> 1T temperature<0:

if <C0nd|ti0n1> : print ("It's fro=zen'™)
elif temperature>=0 and Cemwperature<20:
<C0de1> print ("It's cold™)
. . . elif temperaturex=0 and temperature<zZ5i
else if <condition2>: (TS wan)
<code2> print ("It's hot™)
else if <condition3>: te's cold
<code3>

x> city='Foznan'

E|Se if <C0nditi0n4> . Frx 1f city=='Madrid' or city=='Barcelona':

printicity,"i=s in Spain'™)

elif city=='London' or city=='Manchester':
<C0de4> print(city, "iz in TE™)
elif city=='llarzaw' or city=='Poznan':
EEIS(E: printi(city,"is in Poland™)
else:
<C0de5> printicity, "is elsewhere™)

Fosnan i=s in Poland

[ escomornce




Data comparison: looking for list values

#r» polish cities=['Warsaw','FKrakow','Foznan', ' 'Wroclaw', 'Lode!, 'Luklin']
¥r» gpanish cities=['Madrid','Barcelona','Zaragoza’, 'Jevilla’, 'Valencia']
#r» british cities=['London','Manchester', 'Liverpool', 'Glasgow','Edinburg']
Fry clity=' Zaragoza’
F¥rx 1f oity in polish cities:

print (city,"iz in Foland™)
2lif city in spanish cities:

print (city, iz in 2pain'™)

2lif gity in british cities: 'f o . .
if <value> in <list>:
else:
print(city,"is unknown'™)

Zaragoza iz in Spain
el
¥rx world cities={'Foland':ipolish cities,'Spain' ispanish cities, 'TE' thritish cities}
¥rx world cities
{'8pain': ['Madrid', 'EBarcelona', 'Zaragoza', 'Zevilla', 'Valencia'], 'UK': ['London', 'HManchester
'y 'Liwverpool', 'Glasgow', 'Edinburg'], 'Poland': ['Warsaw', 'Krakow', 'Poznan', 'Wroclaw', 'Lodz!
, 'Lublin']:
Frx city='Zielona Gora!'
¥rx 1T ewity in world cities['FPoland']:
print(city,"is in Poland™)
2lif pity in world ecities['Spain']:
print(city,"is in Z2pain'™)
2lif pity in world ecities['UE']:
print(city,"i=s in UTE™)
else:
print(city,"is unknown'™)

Zielona Gora iz unknown

[ eseonece




Data comparison: nested conditionals

>r» gpanish cities=['Madrid','Barcelona','Zaragoza','Sevilla', 'Valencia'l]
*x> italian cities=['Rome','Milan','Firenze', 'Venice', 'Napoly']
*xx polish eities=['Warsaw', ' 'Erakow', 'Poznan','Wroclaw', 'Lode’, 'Lublin']
Frx german cities=['EBerlin','Hamburg','HNunich','Cologne', ' Frankfurt!']
Frr city='Foznan'
>>» Lemperature=17
¥rx 1f [(eity in spanish cities or eity in italian cities) and temperature>=30) or [((city in polish eities or
cilty in german cities) and Cemperature>=Z3):

print ("It's hot™)
=lif (fcity in spanish cities or city in italian cities) and (Cemperature<30 and temperaturerx=:Z0)) or ((city
in polish cities or ecity in german cities) and (temperature<Zi and temperaturex=135)):

print ("It's warm™)
else:

print ("It's cold™) Th. ° b.
N IS IS 4 DI MessS
x> city=s'Zaragoza'
Frr 1L city in spanish cities or city in italian cities:

_’if temperature>=30:
— print("It'=s hot')

——> - Cewersturecn e temperatures=2o; Using nested conditionals
— = | =

— ¢ int (TIC's cold") we Can improve COde

2lif ity in polish cities or city in german cities:
_’if temperature>=25:

prant (/102 hoe) readability

_’Elif temperature<2s and temperaturex>=15:

— princ ("It's warm™)
ﬁElSE:
— print ("It's cold™)

It's cold
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Exercise: What’s the time?

Write a Python code to tell the hour in English or Polish formal way.

i It's ... o‘clock. |

It's 5 minutes to ... ‘ | It's 5 minutes past ...

It's 10 minutes to ...

| It's 10 minutes past ..

It's a quarter past ... I

It's a quarter to ...

‘ It's 20 minutes to ... It's 20 minutes past ... |

| It's 25 minutes to ... It's 25 minutes past ...

It's half past ...

[ eseonece



Exercise: What’s the time?

A little help...

»>>>» hour = 10

»>x> minutes = 40

»>> 1T minutes>30 and minutes<g0:
minutesZ=c0-minutes
hourZz=hour+1l
print{"It's",minutes2, "minutes to",hourl)

It'=s 20 minutes to 11

else if...
else if...

else ...

[ s



Python for scientists

Next lesson...
User data input
and ‘while’ loops
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