Changing values of parameters

If a variable is immutable and you change its value inside a function, the change
does not last past the lifetime of the function

If a variable is mutable and you change its value inside a function, the change is
permanent
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square.py

almond[wo5]$ python3 Squarepy Write a function that squares a number but doesn't return it

Floats and integers are immutable types.
What output do we expect?
What does the function stack look like?

Before: 2

. def square(x):
After: 2 X = X * x

def main():
X =2
print("Before:", Xx)
square(x)
print("After:", Xx)

main()
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Write a function that squares a number but do
Floats and integers are immutable types.

What output do we expect?

What does the function stack look like?

nun

def square(x):
XA =X

def main():
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Write a function that squares a number but do
Function Stack Heap Floats and integers are immutable types.
What output do we expect?
What does the function stack look like?
def square(x):
;JILHL\' ;C;UIC.
square(x)
main print("After:", Xx)
//4\ 2 main()
8 L
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Write a function that squares a number but do
Floats and integers are immutable types.

What output do we expect?

What does the function stack look like?

nun

def square(x):
XA =X

def main():
print("Before:", Xx)
squdre(x)
print("After:", Xx)

main()
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square.py

Write a function that squares a number but do
Floats and integers are immutable types.

What output do we expect?

What does the function stack look like?

nun

def square(x):
XA =X

def main():
X =0
print

C (
square
t(

(x)

print("After:",

main()

"Before:"

X)

X)
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square.py

Write a function that squares a number but do
Floats and integers are immutable types.

What output do we expect?

What does the function stack look like?

nun

def main():
Xii= 2
print
(x)
"After:",

C (
square
t(

print

main()

"Before:"

X)

X)
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Write a function that squares a number but do
Floats and integers are immutable types.

What output do we expect?

What does the function stack look like?

nun

def square(x):
XA =X

def main():
X =0

Arint (MDAFArA. !

square(x)

Ml LiliLy A1 LCtl s , A

main()
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Write a function that squares a number but do
Floats and integers are immutable types.

What output do we expect?

What does the function stack look like?

nun

def square(x):
XA =X

def main():
X =0

print("Before:", Xx)
sauare(x)

print("After:", Xx)

main()






Example: squarelList.py |

almond[w05]$% python3 squareList.py
Before: [0, 1, 2, 3]

After: [0, 1, 4, 9]
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l squareList.py

Write a function that squares every item in a list
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
for i in range(len(values)):
values[i] = values[i] * values[i]

def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a 1i
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):

for i in range(len(values)):

values[i] = values[i]

def main():

vaLues = LwistL\lallyei4))
print("Before:",values)
square(values)
print("After:",values)

main()

* values[i]
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Write a function that squares every item in a 1i

. Lists are an example of a mutable type.
Function Stack Heap What is the output of this program?

What does the function stack look like?

def square(values):
for i in range(len(values)):
values[i] = values[i] * values[i]

daf main/()\-

values = list(range(4))

MIlLilLy| UCiIVvILC., ,VvUlLucoy

n1ain square(values)
print("After:",values)

values | @ — 1 | / 011123

main()
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Write a function that squares every item in a 1i
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
for i in range(len(values)):
values[i] = values[i] * values[i]

def main():

vindliiae — 1aec+lvanmnanlA))

print("Before:",values)

Ssyuarcivairucs)

print("After:",values)

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
1Ur L 11l ICHILJ,C‘\L':H\VG’LLIC‘D}).

values[i] = values[i] * values[i]

def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a li

. Lists are an example of a mutable type.

Function Stack Heap What is the output of this program?

What does the function stack look like?
Square mnan
0
values - / daf _couaralualuac).:
L for i in range(len(values)):
I P valuc:[i] - valuc:[i] valucs[_.L]

def main():
values = list(range(4))
print("Before:",values)
. square(values)
main

print("After:",values)

values | ¢—f+— | main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
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values[i] = values[i] * values[i]

def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def sauare(valiies) *

for i in range(len(values)):

i Vit A | = e A BT e Wi oty W
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def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
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values[i] = values[i] * values[i]

def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def sauare(valiies) *
for i in range(len(values)):
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def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
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values[i] = values[i] * values[i]

def main():
values = list(range(4))
print("Before:",values)
square(values)
print("After:",values)

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def sauare(valiies) *
for i in range(len(values)):

i Vit A | = e A BT e Wi oty W
VU LUC D L] — VU LU~ | g VU LU o g

def main():
values = list(range(4))
print("Before:",values)

square(values)

print("After:",values)

main()
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Function Stack diagram

Write a function that squares every item in a li
Lists are an example of a mutable type.

Function Stack Heap What is the output of this program?

What does the function stack look like?

square L
0
values e // def square(values):
/ 1 far i _1in I‘:}P‘\(:(D(“D!W/\l::-lIIDC\\'
i - | values[i] = values[i] * values[i]
— o
N~ def main():
\ values = list(range(4))
3 print("Before:",values)
main square(values)
print("After:",values)
N
values .///4 011419 main()
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Write a function that squares every item in a 1i
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
for i in range(len(values)):
values[i] = values[i] * values[i]

def main():
values = list(range(4))

nrint("Refore:" valiieg)

square(values)

A £
Pra4iioy il LCl s g vUuLTuCoy

main()
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Write a function that squares every item in a li
Lists are an example of a mutable type.

What is the output of this program?

What does the function stack look like?

def square(values):
for i in range(len(values)):
values[i] = values[i] * values[i]

def main():
values = list(range(4))
print("Before:",values)

saliare(valiesg)

print("After:",values)

main()
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v fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom S X

strings are immutable types, so they le Edt View selection Find Packages Help
work on the heap similarly to ints,
floats, and booleans

fancify.py

Asks the user to enter a string and then prints it in a fanc)

almond[w05]$ python3 fancify.py
Enter a string: hello
The fancy text is -hello-

almond[w05]$ python3 fancify.py

Enter a string: cats
The fancy text is *cats™
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Assume user
main enters “hello”

_—+—| “hello”

text o |

s", fancy text)




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X
| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy

fancify

text

main S~

_—+—| “hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X
| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy
symbol i

text

fancify

text

main S~

77

_—+—| “hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X
| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy
symbol i

text

fancify

text

main S~

77

_—+—| “hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X
| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy
symbol i

text

fancify

text

main S~

77

_—+—| “hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X
| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy
symbol i

text / _

/
/
return value

fancify

text

main \st
N

_—+—| “hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X
| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy

A

L
P

fancify
text
sym

main ™

Lo

“hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X

| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy

7 “-hello-”

main \§:
-

text o |

“hello”




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X

| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy

s

—| “-hello-"

E
\

return valu

main ™

Lo

“hello”

text o |




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X

| File Edit View Selection Find Packages Help

Function Stack Heap

A

“hello-"

main

VAN
2

“hello”

text -
fancy_text




Function stack diagram

| = fancify.py — ~/C521/cs21-devel/examples/inclass/w05 — Atom - + X

| File Edit View Selection Find Packages Help

Function Stack Heap | fancitypy

A

" “-hello-”
main 2§

| “hello”
text -
fancy_text




