Python for Teachers

Pycon 2009, Chicago
Urner / Holden



Python for Teachers

VS,
Python for Trainers

(pedagogy vs.
andragogy)



Town-Gown relations:
how to bridge
Pointy Haiwred Bosses

VS

Dilberts



True FOSS stores:

* FreeGeek and SOL Clinie

* Hillsboro Police and SA:

* OS Bridge (looking ahead)
* [ any story you please ]



Bug: Not £nough Stores
(Lore)

Why?
"Story problems should be

Meaningless, The more
meaningless the better

Not!



Fix: Use Cases Matter
we really do care about
the Real World and/or
about the AMnemonic

value of our stores.



Rule of Thumb: ok to
tell faiwry tales (science

fiction OK), just dont
waste our time

(respect your avdience)



Remembers Neolithic Math ( web frameworks, ORM divinities )
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The phase space of lore is yours to
explore (dreamweaving OK)

“HRO / don't forget to make your stories
Remnde” mnemonic / cosmogenic
TV A g OThora . com D Conway re Tomb Raider,
NCO ) - L Wall re 007 (OSCON)
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Lore: Why am | here?

Skills: What am | doing”
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Subcultures R Us

Webus Vancouverous

Pythonista



[he State of
b W (he Onion

Starring

al\\

http://www.perl.com/lpt/a/956



Where s Python Nation?

Guido: BDFL

@ python’

... right next to
the Republic of Perl

Note Netherlands, quite near



The Rise of Structured
Programming from The

Spaghetti Code West

A more advanced civilization triumphs: the way of the Shaolin
Kung Fu with David Carradine
http://www.imdb.com/title/tt0068093/



The Rise of SOL
(keeping taby

A dark tale
http://www.waragainsttheweak.com/



The Rise of Unicode

Call me Cosmopolitan



File Edit WView History Bookmarks Tools Help

@ - - & 4 | D ntp:iwww.blogger.com/post-edit.g?blogiD=8204942&¢ |+ | b | [[C]-] EN

# Getting Started [i) Latest BBC Headlines

#*% Control Room (5] Blogger: Grain of Sand - ...[.J -

8 Grain of Sand

kirby.urner@gmail.com Prietaisu skydelis Pagalba Atsijungti

Pranesimuy rasymas Nustatymai Sablonas

Sukurti Redaguoti pranesimus | Redaguoti koementarus

Pavadinimas: |‘u’i|niu5
Redaguoti Html | | Sukurti

b i @ @ ¥ al Perjiureti

Yikes, my Blogger control panel is in Lithuanian! Today is a holiday and hardly anyone was
strolling in the rain early this morning. I took a first few pix with my waterproof camera (my
wind breaker proved less than waterproof).

The main street next to the hotel is torn up for replumbing. The hotel itself, Centrum Ratonda,

is quite satisfactory, with wireless in the room and an ample breakfast buffet (included).

Laura flies in late tonight. I wvolunteered to help stuff bags and do other conference stuff. My
hosts were very kind to fly me here,

ALl my puzzle pieces rejoined on this end minus the white 3-ring binder which I kindly (0K,
unintentionally) left next to 31A for Lufthansa management, or the dumpster as the case may be.

The Vilnius lost and found women kindly sent a query in teletype language to Frankfurt, using

-

e e sl TTY mmimmama mm bt medmiasr (s ommas mm=m] Toe nimme 2l sadiommes mmceme e e sl Los +lkam
» Pranesimu Zymés Siam pranesimui:
nuostatos pvz. motoroleriai, atostogos, ruduo [

Saukiniai: paspauskite Ctrl su: B = Paryskintas, | = Kursyvas, P = Publikuoti, 0 = Juodrastis daugiau

.

Done




—
[ testuni.py=/fhomejkirby/testuni.p| — || O || x |

Fle Edit Format Run Options Wndows Help

class R: N

def __init__(self, [ A):
self.[5 A = [BA

cdel __repr__(self):
return "FE @ 258" %5 striidiself))

|~

=

Ln: 3 Col:

IDLE 3.0a2

=== from testuni import B
=== themountain = B{"Fuiji")
=== themountain

B @ 138188876

== themountain.[g A

"Fuji’

e —




Public crypto: being
private with strangers

One day, Bob had a secret
for Alice, one that Eve
should not know ...



GNU heart Linux

(@ romantic epic)
Heroic
Epic
Genre

SCO versus 18/M
(FOSS winy



Back to the Future

O(:O.



from _ future

mport...



The LosT Generdation

(thank you ABC.com)



Primordial Soup

* Atoms (primitive Types

* Molecules (data structures)
* Cells (Functions, generatory
* Organisms (am a

* Organs ("have a)

* £cosystems (hname spacey)

* OK to keep zooming out



thb QBOU‘{" ‘Har dWQF e?

* Packets, tep 7 ip

* Warriors of The Net

* Data centers, networks (G1S)

* Zoom in to CPU /7 RAM / ROM
* Note: XO has no hard disk

* OLPC vs. MDPA (cor\‘{"ro‘ room)



Your job: train House M.D. in Python (a busy grumpy guy)

File Edit Format RBun Options Windows ﬂeﬂ

W""mcdule: simplelife.py""" Al
class Biotum:

def  1nit (self, name):
self.name = name
self.stomach = []

def  call (self, food):
self.stomach.append(feood)

def _ repr (self):
return 'Bictum named ' + self.name

/

Ln: 1/Col: 0




File Edit Shell Debug Options Windows Help

> simplelife

>»>>» imp.relcocad(simplelife)

<module ’'simplelife' from '/home/ki
rby/simplelife.py’'>

e simplelife Bictum
>»>» celll = Bioctum({'xV')
>»>>» cell2 = Biotum({'xY')

»>»>» celll.stomach
[]

>»> caelll('*+*)
»>>»>>» ¢celll.stomach
[P+ ]

>>»> celll(’'c&&')
»>>»>>» ¢celll.stomach
["**7  TgE&']

>>>» celll {(celll)
»>»>» celll.stomach
['**', '&&&', Bioctum named XxY]
-5

}}}|

Ln: 53 |Col: 4



Using mnemonics:

<pythonista>

class Patriotic_Snake:

def _init_ (self): DON'T TREAD ON ME

self.proud = True
self.vigilant = True
self.brave = True

def _watchout(self):
return "I'm semi-private."

def _ backoff(self):
return "Don't tread on me."

</pythonista>

(vary to suit, remember your freedoms)



Track A (lexical)

*Permutations (asci / unicode)
‘erime / composite

*gcd, lcd

*“*modulo numbers

“totative / totients

*Finite groups, fields (algebra!)
‘evlers Theorem, RSA



Follow your curiosity

Study your heritage



def ged{a,b):

L

Guido's for the ged:
while b:
o, L= |o, arb
return a
Then two generics we've all seen many times,
generators For Pascal's Triangle and

Fibonacci Sequence respectively:

LA

def paseal():

LA

Pascal’s Triangle **

LR

row =[1]
while Troue:

vield row

row=la+bfora,binzip(l0]+row, row +[{0]) ]

def Fibonacei(a=0, b=1):
while True:
yield a

n.,l:)'—"a-*‘l:),n.




Track 8 (graphical)

* anmals, shapes, polymorphism

* figurate / polytopal numbers

* sphere packing

* vectors, Trig, XY2, lat/long ete.
* polyhedra as ol jects



A business story
(uh‘FO‘dfr\g)i

Portland as Toonlown
(where some serious

cartooning goes on)



“biships”

[108] T THEAMERICAN RIW’R "‘AN';:E'S PN T === T Beprember 10, 1871

The Priests and the Children,

Homer Davenport, from Springfield, Oregon was a student of
Thomas Nast, inventor of political Elephant and Donkey icons

Full disclosure: | was a Catholic school teacher in the early
1980s and thought we did a great job



Oregon: home of The real Springfield



Anmal z00

* Biotum class, instances = biota
* Monkey, Dog, Snake classes

* £ating and pooping (deque?)

* Animal class common ancestor)
* Polymorphism: passing the buck
*The ___rlo __ cage
*“everything a python in Python



Your job: train House M.D. in Python (a busy grumpy guy)

File Edit Format RBun Options Windows ﬂeﬂ

W""mcdule: simplelife.py""" Al
class Biotum:

def  1nit (self, name):
self.name = name
self.stomach = []

def  call (self, food):
self.stomach.append(feood)

def _ repr (self):
return 'Bictum named ' + self.name

/

Ln: 1/Col: 0




File Edit Shell Debug Options Windows Help

> simplelife

>»>>» imp.relcocad(simplelife)

<module ’'simplelife' from '/home/ki
rby/simplelife.py’'>

e simplelife Bictum
>»>» celll = Bioctum({'xV')
>»>>» cell2 = Biotum({'xY')

»>»>» celll.stomach
[]

>»> caelll('*+*)
»>>»>>» ¢celll.stomach
[P+ ]

>>»> celll(’'c&&')
»>>»>>» ¢celll.stomach
["**7  TgE&']

>>>» celll {(celll)
»>»>» celll.stomach
['**', '&&&', Bioctum named XxY]
-5

}}}|

Ln: 53 |Col: 4



Track C (Syr\erge‘h'c)

* Rich data structures

* SQL (supermarket math)

* GIS 7 GPS (outdoor activitiey
* mvps, Time dimension

* user requests and events

* web framework (Django?)

* client / servey design patterns



Lots of interconnections

between tracks.

Lots of branches of f both



Gnu Math:

What the
Bleep!?

Excerpt from edu-sig

Figurate Numbers

Pascal's Triangle (triangular and tetrahedral numbers)
Fibonacci Numbers (converge to phi, pentagon math)
Vectors (VPython -- xyz, spherical coordinates etc.)
Prime Numbers (sieves)

Prime Numbers (trials by division)

Polyhedra (as Python objects: scale, rotate, translate)
Polyhedral Numbers (icosahedral, geodesic spheres)
Modulo Numbers (override __mul_, add )

Finite Groups (Python module)

Euclid's Algorithm (Guido's gcd)

Euclid's Extended Algorithm (needed for inverses)
Totient and Totative (gcd based)

Fermat's Little Theorem (assert...)

Euler's Theorem for Totients (assert...)

Mandelbrot Set (chaotic sequences)

Miller-Rabin (or Jython probablePrime)
RSA.encrypt(m, N)

RSA.decrypt(c, N, d=secretkey)



A 80O

Yarmhill St

OLPC.XO.pippy includes Fibonacci's and Pascal's



The Rise of Unicode

Call me Cosmopolitan



——

\\ \DMC H’LIS ’
TRiAL GLE 7

-\
=22 N
f == Z - ot [:(J
‘:2"1’5
= 4=0
BlNOV‘\lA-L_
THEoRENN
Ca ¥+ la) Mo
G " AT R
EAAS 51 an l &
How Many wAYs To REACH %R'\DG"”
T8 BoTTom ROW..-
TTrnvacutaR NumbeRs (TRD Siﬁous

e ploneel
Temadeston norders (Crerrad opﬁ_w el

eodesic

=7
. 7 / Spkef‘es
ép‘«e)’e ‘I\qc,\cxﬂ%’{’\\‘\écu) e (Aoﬂ?S}

biolesy
N

h
e s Crvg{uloﬁfﬁﬁo 7
quﬁf( go/l-?oy\* (%QMOLDB\-(




ltﬁgﬂm. 4 /l:l-;‘ /-smam" l’% (= ‘STU!)E(J;
@g o Checkost  SUPERMARKET / @S ":E?Efi

MicroecoN t/ g hece
Re' a:"[ on Al z ;
& [ ie

[
-—

T ety D LA ot e

—_— 9D Y/



Pythoneering in The Silicon Forest




1+ 12 + 42 + 92 spheres, CCP, Linus and Ava Helen Pauling special collection,
Oregon Statue University, photo by K. Urner

http://www.flickr.com/photos/17157315@N00/3049399298/in/set-7215761233064 3992/



IDLE1.2.1
33> rbf Icosa, Tetra, Cobocta

33> { = Teosa(); + = Tetral); ¢ = Cobocta() 4t instantiate three polyhedra
>3 Ldraw(); t.draw(); c.draw() H draw them to a VPython canvas

33> +hes ———————————— e
The 2en of Python, by Tim Peters

-/s
Beauvtiful is better than ugly. /
Explicit s better than implicit.
Simple is better than complex.

LALA

VPYTHON VERSION

Originally fFor POV-Ray and VRAML work. Reg
directHy with VPython.

By Kirby Urner, Oregon Curricuolum Network
Ver 1.4: March 15, 2005

Last modified: March 14, 2006

Last modified: April 15, 2001]

Ver 0.2: May 29, 2000




-jj Applications  Places System@

«

Fle Edit Shell Debug Options Windows

', 'ellipseild', 'empty', 'equal', ’'exp’,

or_divide’', 'fmeod', 'frame’', 'frexp’',

greater_equal’', 'helix', 'hypot', '1i’,

uct', 'invert', 'jJ', 'label’', 'ldexp’,

', 'leoads', 'log', 'loglO’', ’'logical_ and’

_Xor', 'mag', 'mag2’', 'math’,

ul’, 'multiarray', 'multiply’', 'negative'’
', 'es', 'outerpreduct', 'pl’', 'p2’,

rray’, 'pow', 'power', ’'primitives’,

id’, 'rad2deg', 'radians', ’'rank’,

er', 'repeat', 'reshape', ’'resize',

otx', 'roty', 'rotz', 'sl', 's2',
'searchscorted’, 'shape', 'sign’,

here', 'sqrt', 'string', 'sub’, 'subtract

an', 'tanh', 'time', 'trace', 'transpose'

types’', 'ui’', 'util', 'wvars', 'wvdot', 'wve

e', 'zeros']

>>»> 1co Icosal()

>>»>» lco.draw()

>

'fromfunction’,
'identity’',
'left shift’,

; 'legical not',

'matrixmultiply’,

£ 4l sunMaris, 1:45PM

Help

'flooxr', 'flo
'greater’, '

'fabs', 'faces', 'false’,
'fromstring’',
'indices', 'init', 'innerprod
'less’', 'less_equal’', 'load
'legical eor’', 'leogical
'minimam’', 'modf’, 'm
'ones

'maximam’ ,

remaind
te', 'r
scene’,

ISP

"wher

Ln: 23|Col: 4




Track & SQL + Vpython (Polyhedra on tap!)

-f:.“':‘ Applications Places System @ 9 @ Tue Sep 9, 3:49 PM t atl]

£ Wing IDE: sqlpolys.py EIEHZI

Eile Edit Source Debug Tools Window Help

E" New E:Open... mSa-.m #Save All @Goto Definition 2\3,& Search b Run | (")Break P Debug &Stop | ) Step Into = Step Over 5 Step Out
rbf py sqlpolys.py Q Commands execute without debug. Use arrow keys for history . * Options
@ = € v B F Pythen 2.5.2 (-252:60911, Tul 31 2008, 17:28:52) E
1 from p\fsqll"f‘tﬁ t'mpof"t' ocbap;‘z as sqlite -] i ['G'CCP‘I'}?? ('Ulﬂ'-"'\'lf‘-’ 4'2'3'2“"0”'}'}“-’7')] , .
2 from visual import cylinder, color, vector T Type "help”, "copyright”, "credits” or "license” for more informat
3 B >>> import sqlpolys
4 conn = sglite.connect("newgeom™) § ::: sqlpolys.drawpoly("cell”)
g curr = conmn.cursor ; - VPython S
7 g
B8 dJdef drawpoly(shape): A
9 2
10 edges = getedges(shape) =
11 fora, bin edges:
12 SELECT = """
13 select x,y,z From vectors where lakel = 7
14 UL
15 x,¥,z = curr.execuTe(SELECT, (a,)).fetchone()
16 v0 = vector(x,y,z)
17
1e x,Y,z = curr.execute(SELECT, (b,)).fetchone()
19 vl = vtc‘}‘or(x,y‘,z)
20
21 eyl=cylinder(pos=v0, axis=v1l-v0,
22 radius= 0.01, coler = color.red)
23
24  def getedges(shape):
25
26 edgeset = set() b need To weed out dupes
27
8 SELECT = """
gg se}ec‘f‘ ‘F:q.ces. from .-_)oqu‘hed'ra. - &

P Line 40 Col 44 -




Python Shell
File Edit 5Shell Debug Options ‘Windows Help

x> def pascali):
row = [1]
while True:
vield row
rowld = [0] 4+ row
rowl = row 4+ [0O]
row = [1 + 7 for 1,] in =ziplrowld, rowl)]

pgen = pascall)
pogen.next |

pogen.next [)

1]

pogen.next ()

2, 1]

pogen.next [)

3. 3, 1]

pgen.next ()

4, &, 4, 1]

pogen.nextc [ =
o, 10, w

L 252|Cal: 25

Python 2.5: generator for Pascals Triangle



P19 The Binominl Triangle fr
5 (1303), reprinted with per
Eiven incorrectly, and sh

Cite: http://mybizmo.blogspot.com/2009/01/wanderers-2009201.html



Python Shell
File Edit 3Shell Debug ©Options Windows

x> def fibhonaccisi(a=0, b=1):
while True:
vield a
a,b = ath,a

x> gent = fibonaccis()

Frr Tfrom  future  dmport diwvision
x> genf.next () /genf.next ()
.0

>>> genf.next () fgent.next ()
a.5

x> genf.next () /genf.next ()
0.59999999999999995

x> genf.next () /fgenf.next ()
0.6153546155354946154=

x> genf.next () /genf.next ()
0.617647055582353529434

x> genf.next () /genf.next ()
0.6l1797752805898876

x> genf.next () /genf.next ()
0.61302575107296143

\Lr: 252|Cal:

Python 2.5: generator for Golden Ratio



Pentagon Math:

ab i bila+b) Paid work:

=1 Python + POV-Ray
a- . .

L. Design Science Toys;
b= phi StrangeAttractors project

“nclb.polynomial”

Note allusion to
Lost here

2sin (54°) = 2cos (36°) = ¢



Global Studies: Compiz on Ubuntu, GIS / GPS, Python, 4D Solutions




Preparing for "Modulo Numbers



Fle Edit Format RBun Options Windows Help

Erom random 1mport cheolce Al

def gecdf{a,b):
while b:

a, b =5b, a % b
return a

def totatives(n):
return [ x for x in range(l, n) 1f ged{x, n) == 1]

class Modulo:
m= 12
def _ init (self, n):
self.n = n % Modulce.m
def _ mul (self, other):
return Modulo (self * other)
def __eq (self, other):
return self.n == cther.n
def _ repr_ (self):
return str{self.n)

def closure_checker{pcol):
while True:

a, b = choice{pecel), cheocice(pocl)

result = a * b -
assert result in poecl

yvield "%s * %s == %s" % (a, b, result)

4

|Ln: 1/ Col: 0




Hle Edit 5Shell Debug Options Windows Help

<module 'algebra' from ’'/home/kirby/algebra.py’'>
> algebra *

»>»» p = totatives(l2)

»>»>» thegroup = [Mcdulo (x) X Pl
»>>»> thegroup

[1, 5, 7, 11]

>»>»>>» g = cleosure_checker{thegroup)

»>»>» next (qg)

'5 * 7 == 11"

»>>>» next (qg)

'5 * 7 == 11"

»>»>» next (qg)

11 * 11 == 1°

»>>>» next (qg)

'5 * 5 == 1"

»>»>» next (qg)

17 % 7 == 1

»>>>» next (qg)

11 * 7 == 57

Ln: 763 Col: 4

http://worldgame.blogspot.com/2009/01/modulo-numbers.html



File

Edit Format Bun Options Windows

Help

random choilce
gcd(a, k) : New, Improved: added _ pow__
| +
a, b=k, a % b
a

totatives(n) :

[ % X range (1, n) gcd(x, n) ==
Modulo:
m= 12
__init_ (self, n):
self.n = n % Modulo.m

~_mul (self, other):
Modulo (self * other)
__pow__ {(self, n):
Moduleo (pow({self.n, n, Mcdulc.m))
_eq (self, other):
self.n == other.n
__repr__ {(self):
str(self.n)

1]

In: 1/|Col: O



Checking Stufft..

Fle Edit Format Run Options Windows

def closure_checker({pcocl): A
while True:
a, b = cheoice{poccl), cheoilce(pceol)
result = a * b
assert result in pool
yvield "%s * %s == %s" % (a, b, result)
def euler checker (N, base=2):
mmun
a check (neot a preoef) of Euler's Thecrem
mmun
1f gecd(base, N) == 1: #} coprime?
totient = len(totatives(N))
try:
assert pow(kbase, totlient, N) ==
print ("True!: pow(%s, %s, %s) == 1" % (base, totient, N))
except:
print ("False!: pow(%s, %s, %s) != 1" % (base, totient, N))
else: §# (base, N) not coprime n
print ("Pick a different base please")| y

Help

Ln: 44/|Col: 45



File Edit Shell Debug Options Windows ﬂelp|

e — A
»>» from algebra import *
»>>»» euler checker(2l7, base=5)
True!: pow({b, 180, 217) ==
»>>»>» euler checker(l7)
True!: pow({2, 16, 17) ==
>>>» euler_checker(l13452199029039023920, base=2)
Pick a different base please
>>>» euler_checker(13452199029039023921, base=2)
Traceback {(mest recent call last):
File "<pyshellfd7>", line 1, in <module>
euler checker(13452199029039023921, base=2)
File "/home/kirby/algebra.py", line 37, in euler_checker
totient = len(totatives(N))
File "/home/kirby/algebra.py", line 9, in totatives
return [ x for x in range(l, n) 1i1f ged(x, n) == 1]
File "/home/kirby/algebra.py", line 9, in <listcomp>
return [ x for x in range(l, n) if ged(x, n) == 1]
File "/home/kirby/algebra.py", line 5, in gcd
a, b =b, a % b
KeykbocardInterrupt
>3 4
Ln: 155|Col: 0

Totatives Algorithm insufficiently powered to take us into “really big numbers” territory



A Geometry of Luomps
(Karl Menger: dimension theorist)

points are pointy
lines are lengthy
planes are flat
éverything s an ol ject”



Yakking about Namespaces

£instein . 4D : time as the fourth dimension,
imaginary time (Stephen Hawking)

Coxeter . 4D : distinet from einsteindd per
page 119 of Regular Polytopes

Fuller . 4D : everything is a lump, like a
tetrahedron (Synergetics dedicated to Coxeter)

See: Linda Dalrymple Henderson, The Fourth Dimension and Non-
Euclidean Geometry in Modern Art, Princeton University Press, 1983



From The Oregonian — October 20, 2008

Storytelling
(lore)

in PDX,
2008

OWEMN CAREY

Doug Tompos is the title character in "R. Buckminster Fuller: The History (and
Mystery) of the Universe,” a one-man play at Portland Center Stage that
captures the thinker’'s restless curiosity and playfulness.



Stickworks (recycle, reuse) :

‘wrap pr‘l‘hor\'s vector with some extra stuff
* keep Vector tails at the Origin

* define £dges as a pair of Vector tips

* define Faces as sequences of Vectors

* define Polyhedra as lists of Faces
* ~f volumes OK (encouraged even)

Stickworks is a Python module, also
a hamespace, also a “meme pool”
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