Review

by Deborah R. Fowler

updated from python 2 to 3
ie. print to print()



KEY CONCEPTS

variables

truth statements
looping
functions

/0O

lists

classes/objects
OOP


Presenter Notes
Presentation Notes
So far we have covered variables and truth statements, before we go one we will introduce turtle graphics


Today:
« E3 —recursion


Presenter Notes
Presentation Notes
Today we leave turtle behind and introduce random, recursion and how to generate strings
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recursionExampleWhat.py - C\Users\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDP\Class11-CQuiz\recursio...

Edit Format Run Options Window Help

% @A IDLE Shell 3.10.2

# Remember to include title/description/author/date in your top block comment

#

# Recursive example - what is happening

Deborah R. Fowler
2018

Zuthor:
Date: Oct 13

Ak =k AR Ak Ak

Description: an example of recursion

# A simple example of recursion - similar to the factorial
# example found at https://www.python-course.eu/recursive functions.php
def testrecursion(x,currentlevel, maxlevel):

print ("At level = ", currentlLevel,
(currentLeve’ —— maxlevel) :

relfTUurnn s

L m

x o= ", =)

-

in
I J
in
in

return testrecursionixtl, currentlLevel+l,maxLevel)

result = testrecursion(l,0,2)

print ("Result of recursion", result)

File

22>

22>

Edit Shell Debug Options Window Help

Python 3.10.2 (tags/v3.10.2:a58ebc
t (AMDE4)] on win3Zz

Type "help", "copyright"™, "credits

= RESTART: C:\Users\Deborah\Deskto
\Classll-Quiz\recursionExamplesire:
2t level = 0 = = 1
At level = 1 = = 2
At level = 2 = = 3

Eesult of recursion 3

The example from last day



A recursionBExampleWhatStep1.py - Ch\Users\Deborah'\Desktop\SRCWebSite\PythonResources\programmingPDPClass 11-Quizre.. =
File Edit Format Run  Options Window Help
1| # Remember to include title/description/author/date in your top block commen
2l #
3| # Recursive example - what is happening
4| #
5| # Author: Deborah R. Fowler
&l # Date: Oct 13 2018
7| #
8| # Description: an example of recursion
0| import random
2| # A simple example of recursion - similar to the factorial
13| # example found at https://www.python-course.eu/recursive functions.php
| 4
|5 def testrecursion(currentlLevel,maxlLevel) :
| & myFunctions = ["cat ()™, "dog()"]
17 kermit = random.choice (myFunctions)
| 8 i f {(currentLevel == maxlLevel):
| 5 return kermit
4! else:
21 return kermit 4+ testrecursion(currentlLewvel+4+l,maxlLevel)
22
4| result = testrecursion(0,2)
5|print ("Besult of recursion", result)
> 6

File

==

==

O & IDLE Shell 3.10.2

Edit Shell Debug Opticns Window Help

Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 :
t (AMDE4)] on win3Zz

Type "help", "copyright™, "credits™ or "lice:

RESTART: C:\Users\Deborah\Desktop\SRECWebsSii
\Classll-Quiz\recursionExamples\recursionExar
Result of recursion dog()dog()cat()

Now we have a string being built

with cat() and dog()
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recursionExampleWhatStep2py - CA\Users\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDR\Class11-Quizre.. = # A IDLE Shell 3.10.2
Edit Format Run Opticns Window Help File Edit Shell Debug Options Window Help
# Remember to include title/description/author/date in your top block comment Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan
# t (RMDE4)] on win3Z2
# RBecursive example - what is happening Type "help”, "copyvright”, "credits"™ or "]
# >3
# Author: Deborah R. Fowler = RESTART: C:\Users\Deborah‘\Desktop\SRECWe
# Date: Oct 13 2018 “WClassll-QuizhrecursionExamples\recursior
# Eesult of recursion dogl()+cat()+cat()
# Description: an example of recursion B
import random
# A simple example of recursion - similar to the factorial
# example found at https://www.python-course.eu/recursive functions.php
def testrecursion(currentlevel,maxLevel) :

myFunctions = ["cat ()", "dog()"]

myOperators = ["+"]

kermit = random.choice (myFunctions)

myOp = random.cholice (myOperators)

if (currentlLevel == maxlLevel):

return kermit
else:
return kermit + myOp + testrecursion(currentLevel+l,maxlevel)

point ("Reoair of recateion | have added an operator “+”

print ("Result of recursion", result)
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& recursionExampleWhat5Step3.py - CA\Users\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDFClass11-Quiz\recursionBxamples\recursionExampleWhatStep3.py (3.1...  —

File Edit Format Run  Options Window Help

1| # Bemember to include title/descripticon/author/date in vour top block comment
20 %
3| # Becursive example — what is happening
4| #
5| # R2uthor: Deborah R. Fowler
6| # Date: Oct 13 2018
=2 &
J m
8| # Description: an example of recursion
=]
0| import random
A simple example of recursion - similar to the factorial

EISgETS

example found at https://www.python-course.eu/recursive functions.php

def testrecursion({currentlevel,maxlLevel) :

myFunctions = ["cat (", "dog("] .
myVariables = ["x","v","x + y","x * y"] nOW Some Varlables

S [ T O Y N O o Y S

8 myOperators = ["+"]
=] kermit = random.choice (myFunctions)
0 myOp = random.cholce (myOperators)
1 myVar = random.cholice (myVariables)
2 :f {(currentlevel == maxLevel) :
3 return kermit + myvar + ")"
- else:
5 return kermit + myvVar + ")" 4+ myOp + testrecursion(currentLevel+l,maxLevel)
&
result = testrecursiconil, )

Lo oo

L]

print ("Result ", result)
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& |DLE Shell 3.10.2 — O x

File Edit Shell Debug Options Window Help . .
pPython 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2022, 14:12:15) [MSC v.1929 64 bit (AMDE4)] on wi But we are still endlng each

n32 . function.

Type "help™, "copyright™, "credits™ or "license ()" for more information.

=22
= RESTART: C:\Users\Deborah\Desktoph\3RCWebS3ite\PythonRescurces\programmingPDFYClassll-Quizire
cursionExamplesirecursionExampleWhatStep3.py What |f we nested them?
Eesult cati(x * y)+dogi=x)+tdog(=z)tcatix * y)+cat(x)tcatix + y)+tcat(x + vy)tcatiy)+doglv)

55|




A recursionExampleWhatStepd.py - Ch\Users\Deborah'\Desktop\SRCWebSite\PythonResources\programmingPDP\Class 11-Quiz\recursionExamples\recursionExampleWhatStepd.py (3.10.2) — [

File Edit Format Run Options Window Help

1| # Remember to include title/descripticn/author/date in your top block comment
2| #
3| # Recursive example - what is happening
4| #
5| # ARuthor: Deborah R. Fowler
6| # Date: Oct 13 2018
Tl #
8| # Description: an example of recursion
10| import random
11
12|# A simple example of recursion - similar to the factorial
13| # example found at https://www.python-course.eu/recursive functions.php
14
15| def testrecursion(currentLevel ,maxLevel,endpar) :
lé myFunctions = ["cat(","dog("]
17 myVariables = ["=","y", "2z + y","x * y"]
18 myOperators = ["+"]
19 kermit = random.choice (myFunctions)
20 myOp = random.choice (myOperators)
21 myVar = random.cholce (myVariable y
2 endpar 4= 1) ther th d, let's k track
2| ende et ratner than enda, Iet's Keep trac
23 1% (currentlLevel == maxlevel) :
24 return kermit + myvVar + endpa
25 else:
26 return kermit + myVar + myOp + testrecursion(currentLevel+tl,maxlevel,endpar)
27
28
2% result = testrecursion(0,8,"")
30|print ("Result of recursion", result)
31
A |DLE Shell 3.10.2 = =

File Edit Shell Debug Options Window Help

Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2022, 14:12:15) [MsSC v.19%92% €4 bit (AMDE4)] on win3Z
Type "help", "copvright™, "credits" or "license ()" for more information.

e
= RESTART: C:\Users\Deborah\Desktop\SRCWebSite\PythonEesources\programmingPDF\Classll-QuizhrecursionExamplesir
sionExampleWhatStepd.py

Eesult of recursion cat(xtcat(x * ytcatiytcat(x + yi+dog(xtdog(x * ytcat(xtcat(xtdog(x + v)))))1))))

>>>




& recursionExampleWhatStep4.py - ChUsers\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDP\Class 11-Quiz\recursionExamples\recursionExampleWhatStepd.py (3.10.2)

File Edit Format Run Options Window Help

1| # Remember to include title/description/author/date in your top block comment
2%
3| # Recursive example - what is happening
4| #
5| # Ruthor: Deborah R. Fowler
6| # Date: oct 13 2018
T #
8| # Description: an example of recursion
[+
10| impor - .
Here is what changed:
12| # A simple example of recursion - similar factorial
13| # example found at https://www.python-cour recursive functions.php
14
15/ def testrecursion(currentlevel , maxlevel,endpar) :
le myFunctions = ["cat (", "dog("]
17 myVariables = ["x","y","x + v","x * y"]
18 myQperators = ["+"]
19 kermit = random.choice (myFunctions)
20 myOp = random.choice (myOperators)
21 myVar = random.choice (myVariables)
22 endpar += ") "
23 1f {currentlLevel == maxLevel):
24 return kermit + myVar + endpar
25 else:
26 return kermit + myVar + myOp + testrecursion(currentLevel+l,maxlevel,endpar)
27
26
29| result = testrecursion(0,8,"")
30|print ("Result of recursion™, result)
31
/A |DLE Shell 3.10.2 — C

File Edit Shell Debug Options Window Help

pPython 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2022, 14:12:15) [MSC v.1%2% 64 bit (AMDE4L)] on win3Z
Type "help™, "copyright", "credits"” or "license ()" for more information.

>>>
= RESTART: C:\Users\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDF\Classll-QuizirecursionExamplesir
sionExampleWhatStepd.py

Eesult of recursion cat(ztcat(x * vtcat(yitcat(x + yvidog(x+dog(x * y+cat (xtcat(xtdogi(x + v)))1})11)))

>>>




File Edit Format Run Options Window Help

e

Remember to include title/description/author/date in

Eecursive example - what is happening

Author: Deborah R. Fowler
Date: Oct 13 2018

Description: an example of recursion

nort random

A simple example of recursion - similar 1
example found at https://www.python-cours

def testrecursion (currentlevel,maxlevel, endpar) :

myFunctions = ["cat (", "dog(™]
myVariables = ["x","y","x + yv","x ¥ y"]
myOperators = ["+"]
kermit = random.choice (myFunctions)
my0p = random.choice (myOperators)
myVar = random.choice (myVariakbles)
endpar += ") "
if [(currentlewvel == maxLevel):

return kermit + myVar + endpar

factorial

yvour top block comment

rather than end each one,

end

return kermit + myVar + my0p + testrecursion(currentlLevel+l,maxLevel, endpar)

result = testrecursion(0,8,"")

- Desyrl+ T ed mm W
int "Result of recursion"™,

+

result

| & Python 2.7.14 Shell
File Edit Shell Debug Options Window Help

e

onExampleWhatStepd.py

el

Python 2.7.14 (v2.7.14:844715%35ed, Sep 16 2017, 20:25:58)
Type "copyright™, "credits" or "license ()" for more information.

[MSC w.1500 &4 bit

(AMDE4) ] on win32

RESTART: D:\5CAD ALL\BuildWebSite\SRCWebSite\PythonResources\programmingPDF\Classll-15-Houdini\Classll\recur

Result of recursion cat(x+dog(x + y+cat(y+dog(x + y+cat (X+cat(x + vy+cat(x * y+dog(x * y+cat(x)))rl)id))

ot i, | @t's keep track until the

The string we are returning but the
endpar is tracked in the parameter



Next steps — replace cat/dog with cos/sin

» Use values pi * in your sin/cos calls

« Consider adding functions such as sqrt

* You can get interesting patterns even at 4
levels of recursion and 8 works well



In-class

» Continue to work on Exercise 3
» Use values *pi in your sin/cos calls



KEY CONCEPTS

variables

truth statements
looping
functions

/0O

lists

classes/objects
OOP



KEY CONCEPTS

Continue to keep up with your reading in the online
textbook

If any of these key concepts are not clear — see me!
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