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breakfast! g

.
S

Double sleepwalking?
Turtle graphics??
~ Integration ~
Artistic renderings!!!

This week!

Hw #3 due next Monday...

prO: Are we The Matrix?
prl: Lab: sounds good...
pr2: Sorting + Caesar!
hw2pr4: PythonBat



S8 & @.@.@

This would make me hungry...
but I ate breakfast this morning!

Computing to the max

The not-so-subtle art of singling out Last hw?
the best (and worst) of anything... Double sleepwalking?
Turtle graphics??
a comparison comparison ~ Integration ~

Artistic renderings!!!

max ('m+ms', 'kitkat') / |

: This

42],[4,2]

/, 'm+ms'], [4, 'mocha'])

. Sorting + Caesar!

gerpners & how to break them... hWZpr4: PythonBat
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This would make me hungry...
but I ate breakfast this morning!

Computing to the max

The not-so-subtle art of singling out Last hw?
the best (and worst) of anything... Double sleepwalking?
Turtle graphics??
a comparison comparison ~ Integration ~

Artistic renderings!!!

max('m+ms', 'kitkat')

42]1,[4,2]

m+ms'], [4, 'mocha'])

hw2pr4: PythonBat <



Question for this morning!

ng?!

eling cs
."“Y‘;; ‘l

Cookies-and-Cream Oreos Are Basically Cookie
Inception

Oreos are already cookies and cream, right?

12

TOASTER
PASTRIES



Question for this morning!

YOUI' preferred SnaCk? (for fueling recursive cs'ing!)

"To clarify, the ‘chocolayer' — the filling between the wafer of a Kit Kat — is made from
cocoa liquor, sugar and a small amount of re-worked Kit Kat," a Nestlé U.K.
spokesperson confirmed, adding, "Please note, re-worked Kit Kat is product which
cannot be sold." Feb 14,2019

www.today.com » food » kit-kat-bars-are-made-ground-k...

Kit Kat bars are made with ground-up Kit Kats - The Today Show



S8 & @.@.@

This would make me hungry...
but I ate breakfast this morning!

Computing to the max

The not-so-subtle art of singling out Last hw?
the best (and worst) of anything... Double sleepwalking?
Turtle graphics??
a comparison comparison ~ Integration ~

Artistic renderings!!!

max ('m+ms', 'kitkat') 'm+ms'

max ([0,42],[4,2]) This week!

max([4, 'm+ms'], [4, 'mocha'])

Hw #3 due next Tuesday...

prO: Are we The Matrix?

1 - 1: Lab: d d...
Computing with language pri: Lab: sounds goo

* What's in a Writl paper, anyway?
* Battle-tested ciphers & how to break them... hw2 pr4: Pyt honBat

pr2: Sorting + Caesar!



S8 & @.@.@

Computing to the max

The not-so-subtle art of singling out
the best (and worst) of anything...

a comparison comparison

max ('m+ms', 'kitkat') 'm+ms'

max ([0,42],[4,2]) [4,2]

max ([4, 'mtms'], [4, 'mocha']) [4, 'mocha']

Computing with language

* What's in a Writl paper, anyway?
» Battle-tested ciphers & how to break them...

This would make me hungry...
but I ate breakfast this morning!

Last hw?

Double sleepwalking?
Turtle graphics??
~ Integration ~
Artistic renderings!!!

This week!

Hw #3 due next Tuesday...

prO: Are we The Matrix?
prl: Lab: sounds good...
pr2: Sorting + Caesar!
hw2pr4: PythonBat



max

A recipe for life ?
and python already has it for us...

lem is knowing what

1 prob o
The rea P to maximize!

we want



150

to the max oy Al

e

50

Want the highest price? ’ 20‘07 20‘10 20‘13 20[1 6 20l19 20‘22

max( [475.5, 458.0, 441.3, 470.8, 532.8, 520.9] ) ST

anVI ljanl Imar| |mayl |jull |sepl

What if the months are in there, as well?
max( [ [470.8, 'may'], [532.8,'"'jul'], [520.9,'sep'] 1 ) STm

max( [ ['may',470.8], ['Jul',532.8], ['sep',520.9] 1 ) mST



150

to the max o oy A

e

50

Want the highest price? ’ 20‘07 20‘10 20[13 20[1 6 20|19 20‘22

max( [475.5, 458.0, 441.3, 470.8, 532.8, 520.9] ) ST

nov 'jan' mar may 'Jul' 'sep'

What if the months are in there, as well?

max( [ [470.8, 'may'], [532.8,'"'jul'], [520.9,'sep'] 1 ) STm
max( [ ['may',470.8], ['jul',532.8], ['sep',520.9] ] ) mST
r

Mudd's max? MSt
L = ['Harvey', 'Mudd', 'College', 'seeks', 'to', 'educate', 'engineers,', 'scientists',
'and', 'mathematicians', 'well-versed', 'in', 'all', 'of', 'these', 'areas', 'and',
'in', 'the', 'humanities', 'and', 'the', 'social', 'sciences', 'so', 'that', 'they',
'may', 'assume',6 'leadership', 'in', 'their',6 'fields', 'with', 'a', 'clear',
'understanding', 'of', 'the', 'impact', 'of', 'their', 'work', 'on', 'society']

o max (MSt)
Or Mudd's min? min (MSt)

'CS' < 'clear’



ASCII < Unicode

American Standard Code for
Information Interchange

Binary | Dec Hex Glyph Bin Dec Hex Glyph Bin Dec Hex Glyph
0010 0000 | 32 | 20 |(blank){ss)| | 01000000 | 64 | 40 | @ 01100000 | 96 | 60 | °
0010 0001 | 33 | 21 ! 0100 0001 | 65 | 41 | A 01100001 | 97 | 61 | a
convert # to char 0010 0010 | 34 | 22 " 01000010 | 66 | 42 | B 01100010 | 98 | 62 | b
0010 0011 | 35 | 23 # 01000011 | 67 | 43 | C 01100011 | 99 | 63 | ¢
chr 0010 0100 | 36 | 24 $ 01000100 | 68 | 44 | D 0110 0100 | 100 | 64 | d
0010 0101 | 37 | 25 % 01000101 | 69 | 45 | E 01100101 | 101 | 65 | e
1 0010 0110 | 38 | 26 & 01000110 | 70 | 46 | F 01100110 | 102 | 66 | f
0010 0111 | 39 | 27 | 01000111 | 71 | 47 | G 01100111 | 103 | 67 | g
0010 1000 | 40 | 28 ( 0100 1000 | 72 | 48 | H 0110 1000 | 104 | 68 | h
| 0010 1001 | 41 | 29 ) 0100 1001 | 73 | 49 | | 0110 1001 | 105 | 69 | i
0010 1010 | 42 | 2A - 0100 1010 | 74 | 4A | J 0110 1010 | 106 | 6A | j
Or 0010 1011 | 43 | 2B + 01001011 | 75 | 4B | K 0110 1011 | 107 | 6B | k
0010 1100 | 44 | 2C 0100 1100 | 76 | 4C | L 0110 1100 | 108 | 6C | |
convert char to # 0010 1101 | 45 | 2D - 01001101 | 77 | 4D | M 0110 1101 | 109 | 6D | m
0010 1110 | 46 | 2E 01001110 | 78 | 4E | N 0110 1110 | 110 | 6E | n
0010 1111 | 47 | 2F 01001111 | 79 | 4F | © 01101111 | 11| 6F | o
00110000 | 48 | 30 0 01010000 | 80 | 50 | P 01110000 | 112 | 70 | »p
00110001 | 49 | 31 1 01010001 | 81 | 51 | Q 01110001 | 113 | 71 | ¢

Thisiswhy 'CS' < 'clear' !

Julius spr'15



1FA20
1FA21

1FA3Q
1FA31

E |l = 71 z7 Eﬂ

ES ,5||§;5| | [A] | @

. 75F 9760 9761 9762 9763 9764
1FA42 1FAs;

1A . 7N /__vl:“/ A %Ei\ ﬁE\A ﬂg\ E

985F 9860 9861 9862 9863

\%%%”iﬂ

995F 9960 9961 9962 | < 9963

X = }:E. "
K| | R ,%ﬁ 5 39266

9ASF 9A60 9A61 9A62 9A63 9A64

20h
! R ““
i G i ])7(
NV )Y )Y )Y AN i)Y |

E’ Some fun characters...

N 1FAgA

(w1
LL
4“ »

chr(39266) chr(9835) chr(9731) — ¢hr(19877) +chr(30524)

My favorite is

extra terrestrial: 52 A sy el

(]
'



L recursive max

N
4 R

[ 7, 10, —2, 42, 15 ] L =['aliens’, 'zap’, 'hazy', 'code’' ]

L[1:]

max( L ) :

""" returns the max element from L
input: L, a nonempty list
len(L) < 2: return L[O]

max rest? my vibe! qgm
L} o

maxOfRest = max(L[1l:])

What two elements might be the overall max?




L recursive max

N
4 R

[ 7, 10, —2, 42, 15 ] L =['aliens’, 'zap’, 'hazy', 'code’' ]

L[1:]

max( L ) :

mwwn

returns the max element from L
input: L, a nonempty list

mwwn

len(L) < 2: return L[O]

[ <3 maxrest! ok

maxOfRest = max (L[1:]) =

L[0] > maxOfRest
return L[O]

return maxOfRest



max with scrabble-score

L = [ 'aliens’, 'zap’, 'hazy’, 'code’ ]

maxSS( L ) :
""" returns L's highest scrabble-scoring
element (input: L, a nonempty list)

len(L) < 2: return L[O]
maxOfRest = maxSS (L[1:])

L[O0] > maxOfRest : ?%%‘5
return L[O] —

return maxOfRest



max with scrabble-score

L =[ "aliens’, 'zap’, 'hazy’, 'code’ ] ///////////i;ﬂ;\
which elé ble score? Sk
highest S22

maxSS( L ) :

""" returns L's highest scrabble-scoring
element (input: L, a nonempty list)

len(L) < 2: return L[O]
maxOfRest = maxSS (L[1:])

sScore (L[0]) > sScore (maxOfRest) :
return L[O0]

return maxOfRest



maxX with scrabble-score
L =[ "aliens’, 'zap’, 'hazy', 'code' ] ¢ has the

maxSS( L ) :
""" returns L's bhi- . ble-scoring

maxOfRest = maxSS(L[1:])

sScore (L[0]) > sScore (maxOfRest) :
return L[O0]

return maxOfRest



A more comprehensive solution: LoL

L = [ 'aliens’, 'zap’, 'hazy’, 'code’ ]

maxSS( L ):

""" returns L's max-scrabble-score word
.t = mwmn
— ILoL = [ [sScore(w), wl] w L ]

bestpair = max( LoL )

bestpair[1]



A more comprehensive solution: LoL

L = [ 'aliens’, 'zap’, 'hazy’, 'code’ ]

maxSS( L ):
""" returns L's max-scrabble-score word
.tThis mwmn
= %  LoL = [ [sScore(w), W] W L ]
funny!

fome |~

Thanks for the email. Il write you soon. Glad you made it home safely. Lol, mom

[ILX
U




A more comprehensive solution: LoL

def max$
vwwww
vwwww
el This
& e 1oL
funny!
to me
Thanks f

LOL

Also found in: Dictionary, Idioms, Encyclopedia, Wikipedia.

Category filter: \ Show All (90) v ]

Acronym Definition e word
LOL Laugh(ing) Out Loud

LOL Lots Of Love

LOL League of Legends (game) ]

LOL Little Old Lady

LOL Lots Of Laughs

LOL Labor of Love

LOL Loads of Love

LOL Land O’ Lakes

LOL Lots Of Luck

LOL Loss of Life (insurance) v. Lol, mom
LOL Locks of Love (Lake Worth, Florida charity)

LOL List of Lists > h
LOL Lack of Love (game) —_—
LOL Lowest of the Low \)
LOL Lady of the Lake



A more comprehensive solution: LoL

def max$
vwwww
vwwww
el This
& e 1oL
funny!
to me
Thanks f

LOL

Also found in: Dictionary, Idioms, Encyclopedia, Wikipedia.

Category filter: \ Show All (90) v ]

Acronym Definition e word
LOL Laugh(ing) Out Loud

LOL Lots Of Love

LOL League of Legends (game) ]

LOL Little Old Lady

LOL Lots Of Laughs

LOL Labor of Love

LOL Loads of Love

LOL Land O’ Lakes

LOL Lots Of Luck

LOL Loss of Life (insurance) v. Lol, mom
LOL LUCKRS Ul LUVE (Lane Vvurils, riunda chiariy)

LOL List of Lists <? > h
LU Lach Of LOYE (gaimic) —_
LOL Lowest of the Low \)
LOL Lady of the Lake



A more comprehensive solution: LoL

[ loathe

L =[ "aliens’, 'zap’, 'hazy', 'code' ] hary o

maxSS( L ):
""" returns L's max-scrabble-score word

mwwn

- Lo = [ [sScore(w), w] W L ]

bestpair = max( LoL )

bestpair[1]



A more comprehensive solution
L = [ 'aliens’, 'zap’, 'hazy’, 'code’ ]

maxSS( L ):
""" returns L's max-scrabble-score word

mwwn

Lol = [ [sScore(w), w] W L ]

LoL = [ [6,'aliens'], [14,'zap'], [19,'hazy'], [7,'code’] ] @ oL
- =

bestpair = max( LoL )

=

bestpair = [19,'hazy']

bestpair[1]

‘hazy’



Everything ... is a max problem?

[ know the best
word here... but

L =["aliens’, 'zap’, 'hazy’, ‘code’ ]  doespvthon o

A

mystery( L ):
""" another example - what's returned?

LoL = [ [vwl(w), w] W L ]

loL = [ | ,'aliens'], [ ,'zap'], [ ,'hazy'], [ ,'code'] ]

bestpair = max( LoL )

bestpair =

bestpair[1]

ta
Xﬁﬂs@HmNﬂwda



Everything ... is a max problem?
L =[ 'aliens’, 'zap', 'hazy’, 'code’ ]

mystery( L ):
""" another example — what's returned?

LoL =[ [vwl(w), w] forw inL ]

loL,=[ [ 3 aliens'],[ 1 ,zap'],[ 1 ,hazy'],[ 2

bestpair = max( Lol )
bestpair = | 3 aliens']
bestpair[1]

] Q ]
t for the wiiin! allens

Data;

,'code'] ]

followed’



Everything ... is a max problem?

[ know the best
word here... but

L =["aliens’, 'zap’, 'hazy’, ‘code’ ]  doespvthon o

A

mystery2( L ):
""" another example - what's returned?

mwwn

ILoL = [ [w][::-1], w] W L ]
bestpair = max( LoL )

bestpair[1]



Everything ... is a max problem?

[ know the best
word here... but

L =["aliens’, 'zap’, 'hazy’, ‘code’ ]  doespvthon o

—

mystery2( L ):
""" another example - what's returned?

mwwn

IoL = [ [w[::-1], w] W L ]

LoL = [ ['sneild' ,'aliens'], [ 'paz' ,'zap'], [ 'yzah' ,'hazy'], [ 'edoc','code’] ]

bestpair = max( LoL )

bestpair =

bestpair[1]

proceSS"“g



Everything ... is a max problem?

[ know the best
word here... but

L =["aliens’, 'zap’, 'hazy’, ‘code’ ]  doespvthon o

—

mystery2( L ):
""" another example - what's returned?

mwwn

IoL = [ [w[::-1], w] W L ]

LoL = [ ['sneild' ,'aliens'], [ 'paz' ,'zap'], [ 'yzah' ,'hazy'], [ 'edoc','code’] ]

bestpair = max( LoL )
bestpair = ['yzah' ,'hazy']

bestpair[1]
‘hazy’

|
Data, JCO”OWed'



Other examples...

Whatis bestnumb ? Whatis mostnumb ?

bestnumb( [10,20,30,40,50,60,70] )
40

bestnumb( [100,200,300,400] )
100

bestnumb( [1,2,3,4,5,6,7,8,7] )

mostnumb( [1,2,3,4,5,6,7,8,7] )

7 These functions have t

L ) .
made me number QL



Matching LoLs

L=[aliens', 'zap, 'hazy", 'code' ] L =30, 40,50] L=[3,4,5,76,7]
maxlen (L) : bestnumb (L) : mostnumb( L ):

(A) LoL = [ [abs(x-42) ,x] for x in L ]

(B) LoL

[ [count(x,L) ,x] for x in L ]

(C) LoL

[ [len(x) ,x] for x in L ]



LolLs!

L= 'aliens', 'zap', 'hazy', 'code' ] Name(s)
maxlen (L) :

ILoL = [ [len(s),s] for s in L ]

1. What is LoL? here is a start: LoLis [ [6,'aliens'], [3,'zap'], , ]

= 2. What is bstpr?
bstpr = max( LoL ) AL 152 Extra:

bs tpr [ 1 ] 3. What is returned? Change exactly three

characters in this code
so that 3 is returned.

L=[30,40,50] — 1 Use the LoL method to write these two functions

bestnumb (L) :
""" returns the # in L closest to 42 """
Lol = [ ] Hint: Python has abs (x) built-in

bstpr =

L=[3,4,57,6,7]
mos tnumb ( L ) . Hint: Use this helper function!

""" returns the item most often in L """
LoL = [ ] -
bs tpr = return sum(LC)

count(e,L) :

Extra: Write the LC that implements
this helper function!



LolLs!

L =["aliens', 'zap’, 'hazy', 'code’ ]

Try this on the

back page first!

maxlen (L) :
LoL =

[ [len(s),s] for s in L ]

LoLs' sols

1. What is LoL? [ [6,'aliens'], [3,'zap'], [4,'hazy'], [4,'code'] ]
bstpr = max( LoL ) 2 Whatisbstpz? [6,aliens]

bstpr[1l] 3 Whatisreturned?  ‘aliens'

L=[30,40,50]

Extra!

Change exactly three
characters in this code
so that 3 isreturned.

bestnumb (L) :
""" returns the # in L closest to 42 """
LoL = [ [abs(x-42) ,x] for x in L ]
bstpr = min( LoL )

bstpr[1]

L = [ 3I4I51716’7 ]

Hint: Python has abs (x) built-in

mostnumb( L ) :

returns the item most often in L """
LoL
bstpr = max( LoL )
bstpr[1]

[ [count(e,L) ,e] for e in L ]

Hint: Use this helper function!
count(e,L) :

LC=[1forxinLifx==e]
return sum(LC)

Extra: Write the LC that implements
this helper function!




L =[ 'aliens’, 'zap’, 'hazy’, 'code' ]

maxlen (L) :
ILoL = [ [len(s),s] for s in L ]

1.Whatis LoL? [ [6,'aliens'], [3,'zap'], [4,'hazy'], [4,'code'] ]
bstpr = max( LoL )
2. What isbstpr? [6,'aliens’]

bstpr[1l]

3. What is returned? 'aliens’

Extra! Change exactly three characters in this code so that 3 is returned.



[30,40,50] L

bestnumb / RN
[[12,30],[2,40],[8,50]1] LoL
[2,40] bstpr
[ 30, 40, 50 ] J/
40 bstpr[1]

bestnumb( L ):

""" returns the # closest to 42 in L """

LoL = [ [abs (x-42) ,x] X L ]

bstpr = min( LoL )

bstpr[1]



Helper function: count (e, L) m Ostn um b

count( e, L ):
""" returns the # of e's in L """

IC = [ 1 x L x==e ] L [6,7,7,8]

R

[N

LoL [ [11611 [21711 [2r7]l [118] ]
bstpr [2,'7]
[6,7,7,8] \

bstpr[1l] '7

mostnumb( L ) :

""" returns the item most often in L """

LoL = [ [count(e,L),k e] e L ]
bstpr = max( LoL )
bstpr[1]

Could you use x here ]
instead of e? ;_,



Computing with language

~ideas / meaning

- language / words / phrases

Python strings
are here.

strings

- numbers / bits



Computing with language

open
i i questions...
~ideas / meaning
- language / words / phrases LRl

processing language —
how English-y is it?

- strings —~

how strings are
represented and stored

Next week...

- numbers / bits



Computing with language

~ideas / meaning

- language / words / phrases

Python strings
are here.

strings

- numbers / bits



Computing with language

open

-ideas / meaning <« duestions

) This week...

processing language —
how English-y is it?

- strings —~

how strings are
represented and stored

- language / words / phrases

Next week...

- numbers / bits



A Joke...

What do you call a factory that makes okay products?

The puncm'me \ﬂas3 been
e «“hidden” yia rotl>-




abcdefghljklmnopqrstuvwxyz

105 107 111

RO t13 ABCDEFGHIJKLMNOPQRSTUVWXYZ

seful and illus

99 101 103

113 115

rotl3('a') should output 'n'

rotl3('M')

rotl3('n')
rotl3('W')

rotl3(' ')
rotl3('<")

should

should
should

should
should

output

output
output

output
output

'Z'

'a'

lJ'

! !

'<'

sp

122

4dding 13

aces ¥ othet

paracter



ASCII and Unicode

chr value

abcdefghijklmnopqrstuvwxyz

101 103 105 107 109 111 113 115 117 122 ord value

chr value

ABCDE FGHI JKLMN OPQRS TUVWXYZ

90 ord value

convert # to char

chr Whatis oxd('U'") //2?

Whatis chr(oxrd('i') + 13)?

ord Whatis chr(oxrd('W') + 13 ) ?

convert char to #

how do we wrap?



any single character, ¢ Wri tin g R 0 t1 3

rotl3(c) :
"""Rotates ¢ by 13 chars, "wrapping" as needed.
NON-LETTERS don't change!

wiyw

'a' <= c <= "'z': (0) What do these tests do? (1) What code
will "wrap" to
ord(c) + 13 <= ord('z'"): the alphabet's

other side?

chr (ord(c) + 13)
chr ( )

'A' <= c <= 'Z': # uppercase test!

(2) How will upper
case change? Try
noting only the
code differences...

(3) What if ¢ is

not a letter at all? Extra: How would you rotate n places, instead of 13?




any single character, ¢ Wri tin g R 0 t1 3

rotl3(c) :
"""Rotates ¢ by 13 chars, "wrapping" as needed
NON-LETTERS don't change!

wiyw

'a' <= c <= "'z': (0) What do these tests do? (1) What code
will "wrap" to
ord(c) + 13 <= ord('z'"): the alphabet's

other side?

chr (oxrd(c) + 13)

chr (ord(c) + 13 - 26)

'A' <= c <= 'Z': # uppercase test!
Same, but for 'Z' (2) How will upper
case change? Try
noting only the
code differences...
return c
(3) Whatif cis use n instead of 13

not a letter at all? Extra: How would you rotate n places, instead of 13?




Look it up! Writing Rot13

{lal lnl, IAI: INI, lbl: 'O', IBI: IOI,
'C'. lpl, 'C': IPI, ldl: lql, IDI: 'Q',
lel lr.l, IEI: IRI, lf‘l: lsl, IF'I: 'S',
lgl 't', IGI: ITI, lhl: lul, IHI: lul,
l.'Ll 'V', III: IVI, IJ'I: lwl, IJI: IWI,
lhl 'X', IKI: IXI, I'Ll: lyl, ILI: IYI,
lml 'Z', IMI: 'Z', lnl: lal, INI: IAI,
IOI lbl, IOI: IBI, lpl: 'C', IPI: 'C',
lql ldl, IQI: IDI, lr.l. lel, IRI: IEI,
lsl lf‘l, lsl: IF'I, ltl: lgl, ITI: 'G',
lul lhl, lul: 'H', IVI: l.'Ll, IVI: III,
lwl. 'j', IWI: IJI, IXI: lhl, IXI: IKI,
lyl I'Ll, IYI: 'L', IZI: lml, lzl: IMI}



[ should look this up... s
—

Language? Dictionaries!

keys values

dicionary D = { "induction": "self-reference in math",
"recursion": "self-reference in cs",
"flexion": "self-reference everywhere else",
42: "the answer",
"dictionary": "a cs lookup table, like this!"



Language? Dictionaries!

keys

dictionary D = { "induction":
"recursion':

"flexion":
42

"dictionary":

values

"self-reference in math",
"self-reference in cs",
"self-reference everywhere else",
"the answer",

"a cs lookup table, like this!'"

key

D[ "recursion”

key

value

== "self-reference in cs"

value

D[42] == "the answer"

Dictionaries are lookup tables!
Looking up a key provides the table's value.



Lists are sequential containers:
L =1[ 47, 5, 47, 42 ]

0 1 2 3

elements are looked up by their location, or index, starting from O

Dictionaries are arbitrary containers:

d={ 47: 2, 42: 'Y' }

elements (or values) are looked up by a key starting anywhere you want! Keys don't have to be ints!



Lists are sequential containers:
L =1[ 47, 5, 47, 42 ]

0 1 2 3

elements are looked up by their location, or index, starting from O

Dictionaries are arbitrary containers:
d= { Val:2, VxV:VyV }

elements (or values) are looked up by a key starting anywhere you want! Keys don't have to be ints!



Look it up! Writing Rot13

rot13dict = .

<=EsSCUPOZZx"HGOMO >
FO T MO®PNX<- 070 =
S T MO OD<EC 0O O
NX<-—A0UZrHrQT Mo ®
T RAHOMO><=C WO O

«“ E C 0o O3S ™m0 DO O
—G. I HhAO UON X < ¢t 3T 3

def rot13alt( c ):
" protates ¢ by 13 chars, "wrapping" as needed
NON-LETTERS DO NOT CHANGE!"""
if ¢ in rot13dict:
return rot13dict[c]
else:
return c



Or use modulo! Writing Rot13

def rot13mod( c ):

" protates ¢ by 13 chars, "wrapping" as needed
NON-LETTERS DO NOT CHANGE!

mnmiin

1lc = c.lower()

if 'a' <= 1lc <= "z':
index = ord(lc) - ord('a')
new_index = (index + 13) % 26
delta = new_index - index
return chr( ord(c) + delta )

else:
return c



Caesar

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Aycqyp agnfcp? G npcdcp Aycqyp qyJjyb.

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Qosgof qwdvsf? W dfstsf Qosgof gozor.

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Fdhvdu flskhu? L suhihu Fdhvdu vdodg.

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

Bzdrzq

Bzdrzq

Bzdrzq

Bzdrzq

Bzdrzq

Caesar Cipher: encipher

rzkzc.
rzkzc.
rzkzc.

rzkzc.

rzkzc.

S1

S2



Caesar

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Aycqyp agnfcp? G npcdcp Aycqyp qyJjyb.

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Qosgof qwdvsf? W dfstsf Qosgof gozor.

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Fdhvdu flskhu? L suhihu Fdhvdu vdodg.

>>> encipher ('Bzdrzq bhogdg? H oqgdedqg

'Bzdrzq bhogdq? H oqdedq Bzdrzq rzkzc.

>>> encipher ('Bzdrzq bhogdg? H oqdedqg

'Caesar cipher? I prefer Caesar salad.

Bzdrzq

Bzdrzq

Bzdrzq

Bzdrzq

Bzdrzq

Caesar Cipher: encipher

rzkzc.
rzkzc.
rzkzc.

rzkzc.

rzkzc.

723)

y13)

Brutus

S1



Caesar Cipher: encipher + decipher

encipher (s,N)

encipher (
encipher (
encipher (
encipher (
encipher (

encipher (

encipher (

'I <3 Latin'’
'I <3 Latin'’
'I <3 Latin'’
'I <3 Latin'’
'I <3 Latin'’
'I <3 Latin'’

'I <3 Latin'

o & W b B O

returns

returns

returns

—l
returns

—
returns

returns

'I
'd
'K
'L
'M
'N

— VH

<3
<3
<3
<3
<3

<3

<3

returns the string s with each

alphabetic character shifted /wrapped
by N places in the alphabet

Latin'
Mbujo'
Ncvkp'
Odwlqg'
Pexmr'

Qfyns'

Kzshm'

CA



Caesar Cipher: encipher

Caesar Brutus

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',625) s1
'Aycqyp agnfcp? G npcdcp Aycqyp qyjyb.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',615)
'Qosgof qwdvsf? W dfstsf Qosgof gozor.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',6 4)
'Fdhvdu flskhu? L suhihu Fdhvdu vdodg.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',6O0)
'Bzdrzq bhogdq? H oqdedq Bzdrzqg rzkzc.'

But there are d
>>> encipher ('Bzdrzq bhogdqg? H Single char
'Caesar cipher? I prefer Caesar

LOT more than
qcters here -

n one "shift’
phab et!

and a lot more tha
through the al



Caesar Cipher: encipher

Caesar

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',625) s1
'Aycqyp agnfcp? G npcdcp Aycqyp qyJjyb.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',615)
'Qosgof qwdvsf? W dfstsf Qosgof gozor.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',6 4)
'Fdhvdu flskhu? L suhihu Fdhvdu vdodg.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',k1l)
'Caesar cipher? I prefer Caesar salad.'

But encipher is only
half of the challenge:-
>>> encipher ('Hu lkbjhapvu pz doha ylthpuz hmaly dl mvynla '\

'leclyfaopun dl ohcl slhyulk.',19)

'"An education is what remains after we forget everything we
have learned.'

S2



Caesar Cipher: encipher

Caesar

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',625) s1
'Aycqyp agnfcp? G npcdcp Aycqyp qyJjyb.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',615)
'Qosgof qwdvsf? W dfstsf Qosgof gozor.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',6 4)
'Fdhvdu flskhu? L suhihu Fdhvdu vdodg.'

>>> encipher ('Bzdrzq bhogdqg? H oqdedq Bzdrzq rzkzc.',k1l)
'Caesar cipher? I prefer Caesar salad.'

But encipher is only
half of the challenge:-
>>> decipher ('Hu lkbjhapvu pz doha ylthpuz hmaly dl mvynla '\

'"leclyfaopun dl ohcl slhyulk.')

'"An education is what remains after we forget everything we
have learned.'

S2



Caesar Brutus

>>> decipher ('Bzdrzq bhogdq? H oqdedq Bzdrzq rzkzc.') s1
'Caesar cipher? I prefer Caesar salad.'

S2

>>> decipher ('Hu lkbjhapvu pz doha ylthpuz hmaly dl mvynla '\
'lelyfaopun dl ohcl slhyulk.')

'An education is what remains after we forget everything we

have learned.'

>>> decipher ('Uifz xpsl ju pvu xjui b gfodjm!') PL

>>> decipher('gv vw dtwvg')

Which is more "computationally challenging"? encipher or decipher?



Decipher?

Strategies?

Algorithms?



Decipher?

All possible
decipherings

Strategies?

Algorithms?

gv
hw
ix
Jjy
la

nc
od

pe

rg
sh
ti
uj
vk
wl

yn
ZO

ap

cr
ds

fu

dtwvg
euxwh
fvyxi
gwzy]
hxazk
iybal
jzcbm
kadcn
lbedo
mcfep
ndgfq
oehgr
pfihs
qgjit
rhkju
silkv
tjmlw
uknmx
vlony
WmMpOo z
xngpa
yorgb
zpsrc
aqtsd
brute
csvuf



Decipher?

All possible
decipherings

Strategies?

Algorithms?

gv
hw
ix
Jjy
la

nc
od

pe

rg
sh
ti
uj
vk
wl

yn
ZO

ap

cr
ds

fu

dtwvg
euxwh
fvyxi
gwzy]
hxazk
iybal
jzcbm
kadcn
lbedo
mcfep
ndgfq
oehgr
pfihs
qgjit
rhkju
silkv
tjmlw
uknmx
vlony
WmMpOo z
xngpa
yorgb
zpsrc
aqtsd
brute
csvuf

Score
them
all

[0,




Measuring Englishness

Very EnghSh'y A "Call me Ishmael." "Attack at dawn!"

"rainbow, table, candle”

"Yow! Legally-imposed CULTURE-reduction

higher scores
is CABBAGE-BRAINED!"

"quadruplicity drinks procrastination”

"Hold the newsreader's nose squarely, waiter, or
y in g friendly milk will countermand my trousers."

quanﬂf o?
EnghShﬂeS "the gostak distims the doshes”

"hension, framble, bardle"
"jufict, stofwus, lictpub”

"itehbs, rsnevtr, khbsota"

lower scores
"epadxo, nojarpn, gdxokpw"

All of these sound

"h o q dedqBzdrzqrzkzc" good to me! @R
Not English-y < _~ —




Decipher?

All possible
decipherings

Strategies?

Algorithms?

max!

Score
them
all

LY/

dtwvg'],
euxwh'],
fvyxi'],
gwzyi'l,
hrasl 1
iybal'],
STt
kadecn'],
lbedo'],
mcfep'],
ndgfq'],
oehgr'],
pfihs'],

] 9gjit'],

rhkju'],
silkv'],
tjmlw'],
uknmx'],
vliony'],
wmpoz '],
xngpa'],
yorgb'],
zpsrc'],
aqgtsd'],
brute'],
csvuf']



Decipher?

All possible
decipherings

Strategies?

Algorithms?

hw wx euxwh
ix xy fvyxi
JYy Yz gwzy]

la ab iybal

fu uv csvur

w &6 =" O A \n

[[27,
[38,
[42,
[54,
[54,
[16,
[39,
[21,
[14,
[23,
[39,
[18,
[23,
[33,
[41,
[27,
[26,
[33,
[18,
[36,
[40,
[43,
[24,
[20,
[11,
[23,



Today's lab: speaking of data...

"

0.5 4

=0.5 1

Any guesses as to what kind of data this is?

[ find your lack of faith in

this data disturbing.

=

(]
A



Today's lab: speaking of data...

150 2.71USD Aug 20, 2004

100
it's like stock
50 .
prices, but
; even wavier!
20|O7 20|1 0 2011 3 2011 6 20I1 9 20I22
0.3790 0.3800 0.3810 0.3820 0.3830
1.0
0.5 1
0.0-
-0.5
-1.0

Any guesses as to what kind of data this is?

[ find your lack of faith in
this data disturbing.



Today's lab: sound data!

e 06 swfaith
7 L] L|
— |
I N ¢ R| R|
' (l J " 7 r T T T T 1 I T T
JOIRE D < ") = -24 0 plil -24 0
€O +o p = b Default Input Source T]
- Be @t (oo (2 elRL
0.3780 0.3790 0.3800 0.3810 0.3820 0.3830
X[swfaith  w[ 1.0 '
Stereo, 22050Hz 05 ,
32-Dbit float ’
Mute  Solo 0.0
- @ +
] 2 -0.5 \
O -'.0 v
=) <>
Click and drag to adjust relative size of stereo tracks.
Project rate: 22050 Cursor: 0:00.000000 min:sec [Snap-To Off]

N\

horizontal axes here?

MAudacity

what are the vertical and



Lab3 ~ Sound

1n .wav files

physics | |
continuous variation of 1 i
air pressure vs. time A '.‘" -.
° 1 ? : lII| /’// Q |I|I : 'I"n
B TN S— l‘,,,,,_,i,,* ,,,,, I{C‘.‘l,,,,',»'i,,,ﬁ,,:'., ,,,,,,,, IL,,,,,,L,,,ILI ,,,,,
o ¢ 0 o .'I ll
? f o Q ? o

ir pressure

sampling l

samples taken every
1/22050th of a second
(or some sampling rate)

d

: !

g- 1

=

® L
3

storage

quantization
Each sample is measured on a
loudness scgle.fro.m -32,768 to These two bytes are called a frame. Raw audio
32,767. (This fitsinto 2 bytes.) ™= =~ data - such as what is written to the surface of
a CD - is simply a list of these frames.

pulse code modulation = PCM data

some examples...



Lab 3's key challenge...

Perhaps a major-key challenge?!

o

#

# our second example,
#

def flipflop(filename):

"""flipflop swaps the halves of an audio file
Argument: filename, the name of the original file
Result: no return value, but

this creates the sound file
and plays it

the flipflop function

'out.wav'

"intro" stuff —
important for
setting up
your work...

print("Computing new sound...")

# this gets the midpoint and calls it m
m = len(samps)//2

# here, we create a new sound, both a new 1i of sam,

important stuff,
that you author

single #

newsamps samps[m:] + samps[:m] # side note: we co
newsr # the new sampling

S¥Y

uld na
rate,

"outro" stuff,

# let's try it!
flipflop("swfaith.wav")

try it!

finishing the
process




e 06 swfaith
< L L]
=1 ] SEIT R R|
| y 77" r T T T T 1 r T T T T 1
> -24 0 -24 0
o hadb, Y= =
€O T b p = b Default Input Source | %)
- A A A Ia ~ ,:\
- By @AW H o | PLAR /2
0. 3780 0.3790 0.3800 0.3810 0.3820 0.3830 |
x|swfa|th v 1.0 ’
Stereo, 22050Hz 0.5 i
32-bit float ]
Mute  Solo 0.0-
- +
1 @ - -0.5 -
o -1.0
(&

Click and drag to adjust relative size of stereo tr " Iou 1
Project rate: 22050 Cursor: 0:00.000000 M&

t Earbuds / headphones are helpful for lab -

* Lo unless you really like Darth Vader!
S ———






