Functions
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Boolean Variable

karel_i s _awesome = True

my bool = 1 < 2




Boolean Operations

a = True

b = False

both true = a and b
either true = a or b

opposite = not a




There is aniin for loop

for 1 in range(10):
print (i)

terminal

(o)
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There is aniin for loop

print('i1', 'J')
for i in range(2):
for j in range(3):
print (i, j)

terminal
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There is aniin for loop

[print('i', 'j')]

for i in range(2): i
for j in range(3):
print (i, j)
terminal J

1]




There is aniin for loop

print('i', '3'")

[for i in range(2):] i 0
for j in range(3):
print(i,j)
terminal J

1]




There is aniin for loop

print('1', '3J')

for i in range(2): i 0
[for j in range(3):]
print(i,J)
terminal ] 0

1]




There is aniin for loop

print('1', '3J')

for i in range(2): i 0
for j in range(3):
ﬁ:lnt (1,73) ]
terminal ] 0

1]
0 0




There is aniin for loop

print('1', '3J')

for i in range(2): i 0
[for j in range(3):]
print(i,J)
terminal ] 1

1]
00




There is aniin for loop

print('1', '3J')

for i in range(2): i 0
for § in range(3):
[?:J:int (i, j;’]
terminal 1
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There is aniin for loop

print('1', '3J')

for i in range(2): i 0
[for j in range(B)J
print(i,J)
terminal ] 2
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There is aniin for loop

print('1', '3J')
for i in range(2): i 0
for j in range(3):

F‘lnt(l j)_] _ >

terminal

OO0 -
NEF,POY




There is aniin for loop

print('1', '3J')

for i in range(2): i 0
[for j in range(3):]
print(i,J)
terminal ] 2
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NEF,POY




There is aniin for loop

print('1', '3J')
for i in range(2): i 0

for j in range(3):
D print (i, j)

terminal

OO0 -
NEF,POY




There is aniin for loop

rint('i', 'J')
G

or i in range(2):] i 1
for j in range(3):
terminal )
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There is aniin for loop

print('1', '3J')

for i in range(2): i 1
for j in range(3):
print(i,j) |
terminal J
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Game Show

O ® GameShow

Welcome to the CS106A game show!

Choose a door and win a prize
Door: 2

You chose door 2

You win $-




Choose a Door

door = int(input("Door: "))
# while the input is invalid
while[door < lﬁor[door > 3]:
# tell the user the input was invalid
print("Invalid door!")
# ask for a new input
door = int(input("Door: "))

or
and




The Door Logic

prize = 4

if door ==
prize = 2 + 9 // 10 * 100

elif door == 2:
locked = prize % 2 != 0
if not locked:
prize += 6

elif door ==
for 1 in range(door):
prize += 1




Learn How To:

1. Write a function that takes in information
2. Write a function that gives back information




Why can't we just add functions?

® O ® [ (101) CodeinPlace 2021-Les X  + °
¢« C (Y @ edstem.org/us/courses/10000/lessons/13583/slides/67631 % ® i R O»Q
ed Codein Place 2021 - Lessons h & L2
< Lessons EENIGES Next CodelnPlace... b QEEINI O Submissions  + Solution (hidden) — EditSlide ==+
a2 + h PRV BRI
Lecture 7: Functions - ?am“ Ry
Revisited def main():

print("welcome to the CodeInPlace Game Show'")

print("Pick a door and win a prize")
print("——----—mmmmmre e ")

or Loop
CodelnPlace Game Show

Game Show With Functions door = int(input("Door: "))
i
while door < or door >
1

print("Invalid door!")

door = int(input("Door: "))

prize =
if door ==
prize = + // *
elif door ==
locked = prize % 1=
if not locked:

prize +=
elif door ==
for i 1in range(door):
prize += i
print('You win ' + str(prize) + ' treats')
if __name__ == '__main__":
main()
/home/gameshow.| 0 Spaces: 4 (Auto) All changes saved
Console Terminal » Run v/ Submit




Calling functions

turn right ()

move () # gives back the text the user entered
input (“string please! ")
print (“hello world”) # gives back a float version

float (V"0.42"7)

# gives back the square root
math.sqrt (25)




Toasters are functions




Toasters are functions
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Classic Challenge for CS106A

Perhaps the
most
underrated
concept by
students




Historical Aside




Defining a function

def turn right():
turn left()
turn left()
turn left()

Big difference with python functions:
Python functions can take in data, and can return data!




Intuition

Example 1
4 A
def woot () :
for 1 in range(3):
print ('woot')
def main() :
woot ()
. J

Example 2

e

.

def woot (num) :
for i in range (num) :
print ('woot')

def main() :
woot (10)

~\

Big difference with python functions:
Python functions can take in data, and can return data!




Anatomy of a function

function caller
def main() :

mid = average (5.0, 10.2) m
print (mid)

def average(a, b): function author
sum = a + b
return sum / 2




Anatomy of a function

function caller
def main () : function “call”

mid =[average(5.0, 10.2)] y
print (mid)

function “definition”

(def average (a, b); ) function author
sum = a + b

return sum / 2
\_ y,




Anatomy of a function

function caller
def main() :

mid = average (5.0, 10.2) m
print (mid)

Nname

def [average](a, b) : function author
sum = a + b
return sum / 2




Anatomy of a function

) . ] function caller
def main () . mformatlon given

mid = average[(S .0, 10. 2)] m
print (mid)

information expected

def averag#(a, b)l; function author
sum = a +

return sum / 2




Anatomy of a function

function caller
def main() : Arguments

mid = average[(S .0, 10. 2)] m
print (mid)

Parameters

def averag#(a, b)l; function author
sum = a +

return sum / 2




Anatomy of a function

function caller
def main() :

mid = average (5.0, 10.2) m
print (mid)

def average(a, b): function author

sum = a + b
return sum / 2 body




Anatomy of a function

def main () : This call “evaluates” to the value returned
[mid =]average(5.0, 10.2)
print (mid)

def average(a, b):
sum = a + b

[return sum / 2 ] Ends the function and gives
back a value




Anatomy of a function

Also a function call

rdef main () :
mid = average (5.0, 10.2)
print (mid)

def average(a, b):
sum = a + b
return sum / 2




Anatomy of a function

No parameters (expects no information)

def mai

mid = average (5.0, 10.2)
print (mid)

def average(a, b):
sum = a + b
return sum / 2




Anatomy of a function

def main() :
mid = average (5.0, 10.2)
print (mid)

When a function ends it “returns”

def average(a, b):
sum = a + b
return sum / 2




Formally

def name_of function (paramefters)
statements
# optionally at any point
return value

name: how you refer to the function
parameters: information passed into function

return: information given back from the function




Parameters

Parameters let
you provide a
function some
information
when you are
calling it.




Is returning
the same as printing?



Is returning
the same as printing?

NO



Anatomy of a function

Function caller

def main() : @ %
mid = average (5.0, 10.2) &

print (mid)

Function author Function author’s
contract - average:

def average(a, b):
sum = a + b
return sum / 2

If you call this

function you must
provide two params.
The function will give
back a return value




Function Function
Caller (Coder) Author (Coder)

User

Uses the Uses helper  Writes helper
terminal functions functions

(later Ul) others can




Function Function
Caller (Coder) Author (Coder)

User

User Author
Uses the Uses helper  Writes helper
terminal functions functions

(later Ul) others can




Learn by Example




No Parameter, No Return

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

terminal

- > python intro.p
def main() : Y Y

print intro()




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

user

terminal

. > thon intro.
def main() : i i

print intro()

caller




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

user

terminal

. > thon intro.
def main() : i i

print intro()

caller




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

user

terminal

[def main () :
print intro()

% caller

] > python intro.py




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

user

terminal

. > thon intro.
def main() : i i

[print;;ntro()]

% caller




No Parameter, No Return

function author

LA )
N

[def print intro(): l
print("Welcome to class")

print ("It's the best part of my day.")

user

terminal

. > thon intro.
def main() : i i

print intro()

% caller




No Parameter, No Return

function author

def print intro():

[print("Welcome to class") fJ
print ("It"s the best part of my day.")

user

terminal

> python intro.py

def main() : Welcome to class

print intro()

% caller




No Parameter, No Return

function author

def print intro():
print ("Welcome to class'")
[-print("It's the best part of my day.") ]

terminal

. . > python intro.py
def main() : Welcome to class

print intro () It’s the best part of my day

% caller




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

D user

terminal

(] =

_ . > python intro.py v
def main() : Welcome to class
print intro () It’s the best part of my day

caller




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

user

terminal

(] =

_ . > python intro.py v
def main() : Welcome to class
[print intro () ] It’s the best part of my day

caller




No Parameter, No Return

function author

def print intro():
print ("Welcome to class")
print ("It's the best part of my day.")

user
terminal
(] <
_ . > python intro.py v
def main() : Welcome to class
print intro () It’s the best part of my day

caller







Parameter Example

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

def main() :
print opinion (5)

terminal

> python opinion.py




Parameter Example

terminal

> python opinion.py

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

def main () :
print opinion (5)




Parameter Example

main memory terminal
> python opinion.py
No variables
def print opinion (num) :
if(num == 5) :
print ("I love 5!7)
else
print (“Whattever”)
[def main () : ]

print opinion (5)




Parameter Example

main memory terminal

> python opinion.py
No variables

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

def main () :
[print;ppinion(S)]




Parameter Example

main memory print_opinion memory terminal

> python opinion.py
No variables

def[;rint_ppinion(num):]
if (num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

def main () :
print opinion (5)




Parameter Example

main memory print_opinion memory terminal

> python opinion.py
No variables num

def print;ppinionknumf}
if(num == 5):
print ("I love 5!7)

else
print (“"Whattever”)

def main () :
print opinion (5)




Parameter Example

main memory print_opinion memory terminal

> python opinion.py
No variables num 5

def print;ppinionknumf}
if(num == 5):
print ("I love 5!7)

else
print (“"Whattever”)

def main () :
print opinion (5)




Parameter Example

main memory print_opinion memory terminal

> python opinion.py
No variables num 5

def print opinion (num) :
lif(num == 5)}

print ("I love 5!7)
else
print (“Whattever”)

def main() :
print opinion (5)




Parameter Example

main memory print_opinion memory terminal

> python opinion.py
No variables num 5 | love 5!

def print opinion (num) :
if(num == 5) :
[print(“I love 5!") ]
else
print (“"Whattever”)

def main() :
print opinion (5)




Parameter Example

main memory print_opinion memory terminal

> python opinion.py
No variables num 5 | love 5!

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

i

def main() :
print opinion (5)




Parameter Example

main memory terminal

> python opinion.py
No variables | love 5!

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

i

def main() :
print opinion (5)




Parameter Example

main memory terminal

> python opinion.py
No variables | love 5!

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

def main() :
[print_ppinion(S)]




Parameter Example

main memory terminal

> python opinion.py
No variables | love 5!

def print opinion (num) :
if(num == 5):
print ("I love 5!7)
else
print (“"Whattever”)

def main () :
D print opinion (5)







Parameter and Return Example

terminal

> python m2cm.py

def meters to cm(meters):
return 100 * meters

def main() :
result = meters to cm(5.2)
print (result)




Parameter and Return Example

main memory terminal

> python m2cm.py
No variables

def meters to cm(meters):
return 100 * meters

[def main () : ]
result = meters to cm(5.2)
print (result)




Parameter and Return Example

main memory terminal

> python m2cm.py
No variables

def meters to cm(meters):
return 100 * meters

def main () :
result =[meters_ﬁo_pm(5.2ﬂ
print (result)




Parameter and Return Example

main memory meteresToCm memory terminal

> python m2cm.py
No variables

def[meters_ﬁo_pm(meters):]
return 100 * meters

def main() :
result = meters to cm(5.2)
print (result)




Parameter and Return Example

main memory meteresToCm memory terminal

> python m2cm.py

No variables meters 5.2

def meters_ﬁo_pmkmetersﬂ:
return 100 * meters

def main() :
result = meters to cm(5.2)
print (result)




Parameter and Return Example

main memory meteresToCm memory terminal

> python m2cm.py
No variables meters 5.2

def meters to cm(meters):
[return 100 * meters ] 520.0

def main() :
result = meters to cm(5.2)
print (result)




Parameter and Return Example

main memory terminal

> python m2cm.py
No variables

def meters to cm(meters):
return 100 * meters

def main() : 520.0
result =[E§ters_ﬁo_pm(5.2ﬂ
print (result)




Parameter and Return Example

main memory terminal

> python m2cm.py
result | 520.0

def meters to cm(meters):
return 100 * meters

def main|() : 520.0
[result = meters_ﬁo_pm(S.Zﬂ
print (result)




Parameter and Return Example

main memory terminal

> python m2cm.py
result | 520.0 o 520.0

def meters to cm(meters):
return 100 * meters

def main() : (.!4)
result = meters to cm(5.2)

[print(result) ]




Parameter and Return Example

main memory terminal
> python m2cm.py
result | 520.0 o Vo 520.0
def meters to cm(meters) : (nt).
—_ - c,a\\er P
return 100 * meters U“n&f“ \
(fn author ' arallel®
d\gm ' \ts e\e a e

This \S ouf St {\eX\b e,
s the M°
wer main() :
result = meters to cm(5.2)
[print(result) ]







Parameter and Return Example

terminal

> python m2cm.py

def meters to cm(meters):
return 100 * meters

def main () :
print (meters to cm(5.2))
print (meters to cm(9.1))




Parameter and Return Example

terminal

> python m2cm.py

def meters to cm(meters):
return 100 * meters

[def main():]
print (meters to cm(5.2))
print (meters to cm(9.1))




Parameter and Return Example

terminal

> python m2cm.py

def meters to cm(meters):
return 100 * meters

def main () :
print{ﬁeters_ﬁo_pm(S.Z))
print (meters to cm(9.1))




Parameter and Return Example

terminal

> python m2cm.py

def meters to cm(meters):
return 100 * meters

def main() : 520.0
print{ﬁeters_ﬁo_pm(S.Z))
print (meters to cm(9.1))




Parameter and Return Example

terminal

> python m2cm.py
520.0

def meters to cm(meters):
return 100 * meters

def main() : 520.0

[print(meters_ﬁo_pm(S.Z)”
print (meters to cm(d.




Parameter and Return Example

terminal

> python m2cm.py
520.0

def meters to cm(meters):
return 100 * meters

def main() :
print (meters to cm(5.2))
print{meters_to_pm(Q.lﬂ)




Parameter and Return Example

terminal

> python m2cm.py
520.0

def meters to cm(meters):
return 100 * meters

def main() :
print (meters to cm(5.2))
print{meters_to_pm(Q.lﬂ)

910.0




Parameter and Return Example

terminal

> python m2cm.py
520.0
910.0

def meters to cm(meters):
return 100 * meters

def main () :
print (meters to cm(5.2))

[' print (meters_to_cm(9.1))]
910.0




Parameter and Return Example

terminal

> python m2cm.py
520.0
910.0

def meters to cm(meters):
return 100 * meters

def main () :
print (meters to cm(5.2))
print (meters to cm(9.1))




# How is this function
def meters to cm casel (meters):
return 100 * meters

# Different than this function?
def meters to cm case2(meters):
print (100 * meters)




# How is this function
def meters to cm casel (meters):
return 100 * meters Y,

# Different than this function?
def meters to cm case2(meters):
print (100 * meters)

When a function produces a
value does it print or return?

\;:rint

User receives value on the
console

Caller receives value.
Can store it and/or print it




Is returning
the same as printing?



Is returning
the same as printing?

NO



Is “input”
the same as parameters?



Is “input”
the same as parameters?

NO



Multiple Return Statements

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory

No variables

def max(numl, num2):
if numl >= num?2:
return numl

return num?2

[def main () : 5]
Targer = max(5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory

No variables

def max(numl, num2):
if numl >= num?2:
return numl

return num?2

def main () :

terminal

> python maxmax.py

[larger = max (5, 1)




Multiple Return Statements

main memory

No variables

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main () :
larger = maka, 1”

terminal

> python maxmax.py




Multiple Return Statements

main memory

No variables

def maxknuml, num;ﬂ:
i1f num = numZ:

return numl

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory Max memory

No variables numi

num?2

def maxknuml, num;ﬂ:
i1f num = numZ:

return numl

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory Max memory

No variables numi 5

num?2

def maxknuml, num;ﬂ:
i1f num = numZ:

return numl

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory Max memory

No variables numi 5

num?2

def maxknuml, num;ﬂ:
i1f num = numZ:

return numl

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory max memory

No variables num1l 5 num?2 1

def max(numl, num?2) : terminal
if numl >= num?2:
> python maxmax.py

return numl

return num2

def main () :
larger = max(5, 1)




Multiple Return Statements

main memory Max memory

No variables numi 5

num?2

def max(numl, num2) :
if numl >= num2:
[return numl ]

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory Max memory

No variables numi 5

num?2

def max(numl, num2) :
if numl >= num2:
[return numl ] 5

return num2

def main() :
larger = max (5, 1)

terminal

> python maxmax.py




Multiple Return Statements

main memory Max memory

No variables numi 5

num?2

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main () : S5
larger = maka, 1”

terminal

> python maxmax.py




Multiple Return Statements

main memory

No variables

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main () : 5
larger = maka, 1ﬂ

terminal

> python maxmax.py




Multiple Return Statements

main memory

larger 5

def max(numl, num2):
if numl >= num?2:
return numl

return num?2

def main () : 5
[larger = max (5, 1)]

terminal

> python maxmax.py




Multiple Return Statements

main memory

larger 5

def max(numl, num2) :
if numl >= num2:
return numl

terminal

> python maxmax.py

return num2

def main () :
D larger = max (5, 1)







Multiple Return Statements

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main() :
larger = max (5, 1)




Multiple Return Statements

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main() :
larger = max(1l, 5)




Multiple Return Statements

main memory

No variables

def max(numl, num2):
if numl >= num?2:
return numl

return num?2

ldef main () : l
arger = max(l, 5)




Multiple Return Statements

main memory

No variables

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main () :
larger = maxkl, Sﬂ




Multiple Return Statements

main memory Max memory

No variables numl num2

def maxknuml, num%ﬂ:
if numl >= num2:
return numl

return num2

def main() :
larger = max(1l, 5)




Multiple Return Statements

main memory Max memory

No variables numil 1 num?2 5

def maxknuml, num%ﬂ:
if numl >= num2:
return numl

return num2

def main() :
larger = max(1l, 5)




Multiple Return Statements

main memory Max memory

No variables num1 1 num?2 5

def max(numl, num?) :
[if numl >= num2:|
return num

return num2

def main() :
larger = max(1l, 5)




Multiple Return Statements

main memory Max memory

No variables num1 1 num?2 5

def max(numl, num2) :
if numl >= num2:
return numl

[return num2 ] 5

def main() :
larger = max(1l, 5)




Multiple Return Statements

main memory

No variables

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main () : 5
larger = max[l, 5”




Multiple Return Statements

main memory

larger 5

def max(numl, num2):
if numl >= num?2:
return numl

return num?2

def main () : 5
[larger = max (1, 5”




Multiple Return Statements

main memory

larger 5

def max(numl, num2) :
if numl >= num2:
return numl

return num2

def main () :
D larger = max(1l, 5)
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Lecture 7: Functions
Revisited

CodelnPlace Game Show

home/gam

X

CodelnPlace ... £ Submissions
gameshow.py
def main():

print("we

print("

print("

print("In

door = dint(input("Door: "))

prize =
if door ==
prize =
elif door ==
locked = prize
if not locked:
prize +=
elif door ==
for i in

range(door):
+= 1

prize

print('You win ' + str(prize) +

if __name__

main()

5:30 Spaces: 4 (Auto)

Console

Piech + Sahami, CS106A, Stanford University
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+/ Solution (hidden)
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