To day Coding in circles!

Thinking loopily

< o
for a while % +=
‘

0L e sounds natural to me!
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Today Loops have arrived...

and cumulatively
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Iterative design in Python

for x in [40, 41, 42]:

fOr print (x)
jumpn, jeqzn,
x = 42
] while x > 0:
while print (x)
x =1

the initial value is often not
the one we want in the end

/

x = 41 addn rl 1

variables vary

x\ += 1

But we change it as we go...



This slide is

four for for! £
for loops: examples... o

X [2, 4, 6, 8]:
print('x is', x)

y [7]*6:
print(y)

C 'down with loops!':
print (c)

How could we get
i / this loop to run 42
times?
print (i)

There is a range of answers to this one...



for loops: examples...

X [2, 4, 6, 8]:
print('x is', x)

)4 [7]*6:
print(y)

C 'down with loops!':

print (c)

i range (42) :
print (i)

This slide is

four for for! £



This is the #1 for-loop error! (what? why?)

for!

1 X is assigned each value
from this sequence

D

( X [2, 4, 6, 8]: 3

LOOP back to

. the top for

' ' ,
( X 1S p x) EACH value in

the list
the BODY or BLOCK of the
for loop runs with that x
\ ('Done! ')

4 Code AFTER the loop will not run anatomy?

until the loop is finished. '

empty?

X unused?



That's why they're called variables

Only in code can one's
newer age be older than

age - 4 1 The "old" value (41) one's older age!

age age + 1
J J age +=1

The "new" value (42)

-~©



That's why they're called variables

Only in code can one's
newer age be older than

age - 4 1 The "old" value (41) one's older age! s

.
_—

age age + 1
2 J age +=1

The "new" value (42)

Python shortcuts

hwToGo 7

hwToGo = hwToGo - 1 hwToGo -= 1
amoebas = 100000

*=
amoebas = amoebas * 2 amoebas 2
u235 = 10000000000000; _
u235 = u235 / 2 u235 /= 2



fac with for

fac (N) : R oy
e YET
result =1
X range(l, N + 1):
result = result * x

result



swmre. Laddering £ox loops
&

4
/’ result X

fac (N) :
result =1
x range(l, N + 1):

result = result * x

result

meets up with
Jacob's ladder
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swmre. Laddering £ox loops

<
4
/’ result X
fac (N) : 1 1
1 2

result =1
X range(l, N + 1):

result = result * x

result

meets up with
Jacob's ladder



swmre. Laddering £ox loops

=
2
/’ result X
fac (N) : 1 1
result =1 L 2
X range(l, N + 1): 2 3
6

result = result * x

result

meets up with
Jacob's ladder



swmre. Laddering £ox loops

=
4
/’ result X
fac (N) : 1 1
result =1 1 2
2 3
X range(l, N + 1):

6 4

result = result * x
24

result

meets up with
Jacob's ladder



Qulz What does the loop say?
result = 1 result
x in [2, 5, 1, 4]:
result *= x 1
(result) I

I

X
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Qulz What does the loop say?

2 T

10 —

result = 1 result
x in [2, 5, 1, 4]:
result *= x 1
(result) I
10

= B O DN



Qulz What does the loop say?

2 T

10 —

result = 1 result
x in [2, 5, 1, 4]:
result *= x 1
(result) I
10

40

= B O DN



Qulz What does the loop say?

[%3]
i range (4) :
x += 10

(x)



Quiz

X

=0

i
x += 10

(x)

What does the loop say?

[OI 1’ 2) 3]

A

range (4) :

10

20

30
40

w NN B O



QUIZ What does the loop say?

L = ['golf',6 '"fore!', 'club', 'tee']
[OI 1) 2) 3]
A
s i

i in range(len(L)):
i%2 ==

(L[i])

L[1]

s O

1l

o

2



QUIZ What does the loop say?

L = ['golf',6 '"fore!', 'club', 'tee']
[OI 1) 2) 3]
A
s i

i in range(len(L)):

132 ==

(L[i])

L[1]

'golf'

'fore!'

'club'

'tee'

i

R O B O

w NN B O



for: two types

I, = [3, 15, 17, 7]

=

X

for x in L:
print (x)

element-based loops



for: two types

L[O] L[1] L[2] L[3]

L = [3, 15, 17, 7]
0 1 2 3

N

1l

for 1 in range (len (L)) :
print ( )

index-based loops

for x in L:
print (x)

element-based loops



for: two types

L[O] L[1] L[2] L[3]

L = [3, 15, 17, 7]
0 1 2 3

N

1l

for 1 in range (len (L)) :
print (L[1i])

index-based loops

for x in L:
print (x)

element-based loops



for: two types

L[O] L[1] L[2] L[3]

L = [3, 15, 17, 7]
0 1 2 3

N

1l

for 1 in len (L)) :
© range (len (L)) index-based '~

print (L[i]) .o NOT
r\ﬂﬂ“% L 0@5/
pm mo“ n \o St‘o\]
o
) ¢ nese are) \e..
for x in L: L xamP

elemen of e
print (x) s



Simpler vs. More Flexible

L = [3, 15, 17, 7]

Nee

X

def sum (L) :
total =0
for x in L:
total += x
return total

element-based loops



Simpler vs. More Flexible

L = [3, 15, 17, 7]
0 1 2 3

NP

i
def sum(L) : def sum(L) :
total = 0 total = 0
for x in L: for 1 in range(len(L))
total += x total +=
return total return total

element-based loops index-based loops



Extreme Looping

What does this code do?

print('It keeps on')

continuing i £ while 4141 == 42:
print('going and')

print ('Phew! I\'m done!')

['m whiling away my
time with this one! £

=



Extreme Looping

Anatomy of awhile

- . :
prlnt ( It keeps on ) the loop keeps on running
hil / as long as the test is True
wniie .
while 41+1 == 42: —
|OOp other tests we

body print ( ' gOing and' ) could use here?

print ('Phew! I\'m done!')

This won't print until the while loop finishes -

In this case, it never prints! I'm whiling away my
time with this one!



Extreme Looping

lots of different tests...

print('It keeps on')

while 42 == 42: —
others?

print('going and')

print ('Phew! I\'m done!')

['m whiling away my
time with this one! £

=



Extreme Looping

lots of different tests... q ”

print('It keeps on')

while True:
print('going and')

print ('Phew! I\'m done!')

['m whiling away my
time with this one! £

A



Escape ?!

import random starting value, not the

final or desired value!
escape = 0

test to see if we keep looping
while escape !'= 42:

print ('Help! Let me out!')
escape = random.choice([41,42,43])

watch out for infinite loops!

print('At last!') after the loop ends

how could we count the number of loops we run?

how could we make it easier/harder to escape?



How long till a repeat?

Sooner than you might think...

Understanding the Birthday Paradox

by Kalid Azad - 186 comments | ¥ Tweet {219

23 people. In a room of just 23 people there’s a 50-50 chance of two people having the same
birthday. In a room of 75 there’s a 99.9% chance of two people matching.

Put down the calculator and pitchfork, I don’t speak heresy. The birthday paradox is strange,
counter-intuitive, and completely true. It’s only a “paradox” because our brains can’t
handle the compounding power of exponents. We expect probabilities to be linear and only
consider the scenarios we’re involved in (both faulty assumptions, by the way).

http://betterexplained.com/articles/understanding-the-birthday-paradox/

birthday paradox!



How long til a repeat?

import random
def bday () : it
LoBs = [] # List of BDays
b = random.choice (range (365))
while b not in LoBs:
LoBs += [b] mecd t0 add It » st

b = random.choice (range (365))

get a new
birthday

print ("Repeat! # tries:", len(LoBs)+1)

birthday paradox!



STARE BLANKLY XKCD's loop
7 AT SCREEN \

ABSENTLY CHECK
SMALLER DEVICE ~ NEWS SITE

\GET START v
BORED € RERDING

o and this was before
watches — or glasses... *

o



