Review

by Deborah R. Fowler

updated from python 2 to 3
ie. print() versus 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 - strings — lists
* Review


Presenter Notes
Presentation Notes
Today we leave turtle behind and introduce random, recursion and how to generate strings


File Edit 5hell Debug Options Window Help

Python 3.6.8 (tags/v3.6.8:3c6éb436a57, Dec 24 2018, 00:16:47) [b
(AMD64)] on win32

Type "help", "copyright"™, "credits"™ or "license ()" for more inf
>>> mylist = ["cavalier", "dog", "spaniel"]

>>> print (mylist[1])

dog
>>> for item in mylist:
print (1tem)
cavalier
dog Recall that lists can contain strings
sSpaniel

>>> |



A randomNumbe rs1.py - ChUsers\Deborahl\Desktop\SRCWeb5ite\PythonResources\programmingPDP\Class10-Review\random|

File Edit Format Run Options Window Help
1| # Suppose we want to make strings that contain dog, cat and + and -
2| # Create a function called makelist
3| # Start by defining ocur list
4|# Step 1 - make a list which contains dog, cat and + and -
6| itmport random
8|def makeList () :
9 mylist = ["cat"™, "dog"]
10 operator = [ + ", " "]
11 result = random.choilce(mylist)
12 print (result)
13
14| for 1 in range(0,5):
15 test = makelList ()
16
17
18
19
20

Introducing random

A |DLE Shell 3.10.2

File

g

e

Edit Shell Debug Options Window
Python 3.10.2 (tags/v3
(AMDE4) ] on win3Z2

Type "help", "copyrigh
= RESTART: C:\Users\De
Class10-Reviewh\randomN
cat

cat

cat

dog

dog
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& randomNumbers2.py - Ch\Users\Deborah'Desktop\SRCWebSite\PythonResources\programmingPDF\Class 10-Review\randomNu... @ |DLE Shell 3.10.2

File Edit Format Run Options Window Help File Edit 5hell Debug Optior
1| # Suppose we want to make strings that contain dog, cat and + and - Python 3.10.2 |
2| # Create a function called makelList t (AMDE4)] on w
3|# Start by defining ocur list Type "help"”, "c
4| # Step 2 - take those random values and combine them e

5 = RESTART: C:\U
| import random “ClasslO-Review
7 cat +

8| def makeList () : dog +

9 mylist = ["dog","cat™] dog —

10 operator = [" + ", " — "] dog +

11 resultName = random.choice (mylist) cat +

12 resultOp = random.cholice (operator) e

13 result = resultName + resultOp

14 # print (result)

15 return result

16

17| for 1 in range(0,5):

18 test = makelList ()

19 print (test)

20

21

22

- . .

. Combine the random choices




/& randomMNumbers3.py - Ch\Users\DeborahhDesktop\ SRCWebSite\PythonResources\programmingP DR Class 10-Reviewhrandom Mu.. & |DLE Shell 2.10.2

File Edit Format FRun Options Window Help File Edit Shell Debug Options Window Help

1| # Suppose we want to make strings that contain dog, cat and + and - Python 3.10.2 (tags/v3.10.2:a58ebcc,
2| # Create a function called makelist (AMDE4) ] on win32

3|# Start by defining our list Type "help", "copyright", "credits"
4% Step 3 - what if we continued to combine them? =5

= = RESTART: C:\Users\Deborah\Desktop
6| import random Classl0-Review\randomNumberSteps\rar
7 dog -

8| def makeList () : dog -

G mylist = ["dog","cat"] dog +

10 operator = [ + "," - "] dog - dog +

11 resultName = random.choice (mylist) dog +

12 resultOp = random.cholce (operator) dog - dog + dog +

13 result = resultName + resultOp cat +

14 return result dog - dog + dog + cat +

15 dog -

1e| finalResult="" dog - dog + dog + cat + dog -

17| for 1 in range(0,5): dog - dog + dog + cat + dog -

18 test = makeList () P

19 print (test)

20 finalResult = finalResult + test

21 print (finalResult)

22| print (finalResult)

23

24

25 . .

26 Continue to combine them

ot I




A

& randomMumbersd.py - CAUsers\Deborah\Desktoph\SRCWebSite\PythonResources\programmingPDPClass 10-Review\randomMu... — [0 | & IDLE Shell 3.10.2

File Edit Format Run  Options Window Help File Edit Shell Debug Options Window Help

1| # Suppose we want to make strings that contain dog, cat and + and - Python 3.10.2 (tags/v3.10.2:a58ebcc, ¢
2| # Create a function called makelList AMDE4) ] on win3Z2

3| # Start by defining our list Type "help™, "copyright™, "credits" o1
4|# Step 4 - let's handle the end of the string and put this into a function >>>

5 = RESTART: C:\Users‘\Deborah‘\Desktop\SI
€| import random assl0-Review'\randomNumberStepsh\random?
7 cat - dog — cat - cat - cat

8| def makeList (last) : e

9 mylist = ["dog","cat"]

10 operator = [" + "," - "]

11 resultName = random.choice (mylist)

1z resultOp = random.choice (operator)

13 if last I= 1:

14 result = resultName + resultOp

15 else:

16 result = resultName

17 return result

18

=]
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okl B

1]

finalList():

]

finalResult=""
last = 0
for 1 in range(0,5):
if i == 5-1:
last = 1
test = makelList (last)
finalRBesult = finalBResult + test
print (finalResult)

)| finallList ()

End case and make it a function




A randomMumbers5.py - C\Users\Deborah'\Desktop\SRCWebSite'\PythonResources\programmingPDFClass 10-Review\randomMu.. # |DLE Shell 3.10.2
File Edit Format Run Options Window Help File Edit Shell Debug Opticns Window Help
1| # Suppocse we want to make strings that contain dog, cat and + and - Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2
2|# Create a function called makelist t (AMDE4)] on win3Z2
3l# sStart by defining ocur list Type "help”, "copyright", "credits"™ or "licen:
4/# Step 5 - What is dog and cat were functions? B
5 = RESTART: C:\Users\Deborah\Desktop\SRCWebSite
&l import random YZlasslO-Review\randomNumberSteps\ randomNumbe:
7 cat () + cat() - cat() - dog() + dog()
8| def makeList (last): >>>|
G mylist = ["dog()","cat(}"]
1c cperator = [ + ", " - "]
11 resultName = random.choice (mylist)
12 resultOp = random.choice (operator)
13 if last = 1:
14 result = resultName + resultoOp
16 result = resultNams

[N W T O T T T e O T T % Y O Y o Y

[N o T

oo =]

Lo T BT S R T e T ]

O ooo o=l

return result

(w1

1]

finalResult
last = 0

for i in ra

if i ==

las

finallist (num) :

—mm

nge (0, num) :
num—1:
t =1

test = makelist (last)

finalEke
print (fina

finallist (5)

sult = finalResult + test
1Result)

What if dog and cat were functions?



s
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[}
(W]

"'\n"}

&l def finallist (num) :

7 finalResult=""

g last = 0

=] for i in range (0, num) :

0 2f 1 == num-1:

1 last = 1

2 test = makelist (last)

3 finalResult = finalResult + test

4 print ("Resulting string is: ", finalResult, "\n", "Result: ",
5 print (ewval (finalResult)) .

3]

© inatzist (o) Introducing eval
[u]

Ln: 30 Col: 19

A randomMumbersb.py - Ch\Users\Deborah’\Desktop\SRCWebSite\PythonResources\programmingPDP\Class 10-Review\randomMu... — O X b IDLE Shell 3.10.2

File Edit Format Run Options Window Help le  Edit Shell Debug Options Window Help

1| # Suppose we want to make strings that contain dog, cat and + and - Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2022, 14:12:15) [N
2|# Create a function called makelist t (AMDE4)})] on win3Z2

/% Start by defining our list Type "help™, "copyright™, "credits"™ or "license ()" for more in
4 % Step &€ — What if we evaluated the result? Well minus doesn't work with strings| |:>

3| # for now just change that to a plus = RESTART: C:\Users\Deborah\Desktop\SECWebSite\PythonResources
& \ClasslO-Review\randomNumberSteps\randomNumbersé.py

7| import random Resulting string 1s: cat() + dog() + cat() + dog() + dog()

g Fesult:

Sl def makeList (last):

10 mylist = ["dog()","cat()"] meow arf arf meow arf arf arf arf

11 operator = [ + "," + "] bed

12 resultName = random.cholice (mylist)

13 resultOp = random.choice (operator)

14 if last = 1:

15 result = resultName + resultop

16 else:

17 result = resultName .

18|  return result In python eval takes on a string and

19

returns the evaluation of the string

So eval(“1 + 1”) would be 2



A randomMumbers?.py

WA,

C\Users\Deborah'\Desktop\SRCWebSite\PythonResources\programmingPDF\Class 10-Review\randomNu..

A IDLE Shell 3.10.2

= O

Edit Format Run Options Window Help File Edit Shell Debug Options Window Help

1| # Suppose we want to make strings that contain dog, cat and + and - Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2022, 14:12:15) [MsC v.1l
2| # Create a function called makelist %2% 64 bit (AMDGE4)] on win32

3| # Start by defining our list Type "help”, "copyright™, "credits™ or "license ()" for more informat
4| # step 7 - what 1f we added variables ion.

5 >

& = RESTART: C:\Users\Deborah\Desktop\SRCWebSite\PythonResources\progr
7 ammingPDF\Classl0-Review\randomNumberStepsi\randomNumbersT.py

g def makeList (last): Resulting string is: dog( robin ) + dog( robin )} + cat( kermit ) +
9 mylist = ["dog( ","cat( "] dog( robin } + cat( kermit )}
10 variables = ["kermit", "robin"] Result:
11 operator = [" + ", " + "]
12 resultName = random.choice (mylist) bark bark meow bark meow
13 resultVariable = random.choice (variables) x>
14 resultOp = random.choice (operator)
15 if last != 1:
16 result = resultName + resultVariable + " )" 4 resultop
17 else:

8 result = resultName + resultVariable + " "

9 return result

| cd=f dog(parm) :

P if parm == 10:

i " arf arf "

| 4 :

i return " bark "

/| cdlef cat (parm) :

F if parm == 10:

return " meow "

else

" "

hiss

,_
[

urmn

Hh

finallList (num) :
finalResult=""
last = 0
for 1 in range (0,num) :
1if i == num-1:
last = 1
test = makelList (last)
finalResult = finalResult + test

"

print ("Resulting string is: ", finalResult, "\n", "Result: ", "\n")}

Adding variables

=1 Gy N = Q[

[Vl wul]

robin = 15
print (eval (finalResult))

finallList (5)

[ Y Y = N T S S Iy P B W [ % I P I I Y e T T N S I O T e T o T I i e
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A randomNumbers8.py - C:\ Resources\programmingPDF\Class10-Review s\randomNumbers — O
File Edit Format Run Options Window Help
1| # Suppose we want to make strings that contain dog, cat and + and -
Z|# Create a function called makelist
3| # Start by defining our list
4/# Step 8 - What if we replaced dog and cat with sin and cos?
6| import random
7 math sin, cos, pi
S/ # TIP: sin and cos are in radians not in degrees - could convert *pi/180 however interesting patterns results with just * pi
10|print ("result of 90 should be one howsver * pili give interesting patterns”, sin(9%0 * pi/180))
12| def makelList (last):
13 mylist = ["sin( ","cos( "]
14 variables = ["z", "y"] # IDLE Shell 2.10.2 = @ X
15 operator = [" + ", " "1
16 resultName = random.choice (mylist) File Edit Shell Debug Options Window Help
17 resultVariable = random.choice (variables) Python 3.10.2 (tags/v3.10.2:a58ebcc, Jan 17 2022, 14:12:15) [MSC v.15929 €4 bi
: resultOp = random.choice (operator) t (AMDE4)] on win3Z2
19 1f last 1= 1-: Type "help™, "copyright™, "credits"™ or "license ()" for more information.
2 result = resultName + resultVariable + " )" 4+ resultOp 22z
21 else- = RESTART: C:\Users\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDF
22 result = resultName + resultVariable + ™ " \ClasslO-Review\randomNumberSteps\randomNumberst.py
23 return result result of 90 should be one however * pili give interesting patterns 1.0
24 Resulting string is: sin( v ) + cos{ v ) + cos{ x ) + cos( x ) + sin( v )
25 dog (parm) : Result:
26 1f parm == 10:
27 return ™ arf arf " -1.1372552906974924
else o
return " bark "
31|def cat(parm):
32 1f parm == 10:
33 return " meow " .
What if cat and dog were
35 return " hiss " g
finallList (num) : . f?
replaced by sin and cos
last = 0 "
for i in range (0, num) :
if i1 == num-1:
last = 1
test = makelList(last)
finalResult = finalResult + test
5 print ("Resulting string is: ", finalResult, "\n", "Result: ", "\n")
4 x = 10
47 y = 15
48 print (eval(finalResult))
49
50| finallList (5)



In-class Exercise

* Create a string that is comprised of the words
cat, dog and operators + and —

* Next try a cat and dog function,

 Remember to change to + and + for cat and dog

* Evaluate your string

Now change it to two other animals and hand in to
Dalilies/FirsthameAnimalSounds



Recursion


Presenter Notes
Presentation Notes
It would be really nice if we could nest these functions. An easy way to do this is to recursively complete the list. Let’s step back into turtle world for a moment and examine recursion.
Recursion is simply when a function calls itself. I would encourage you to read the section in our textbook as well.


i

File

o I T Y W T e T ]

20
21
22
23
24

26
27

o
L

29

recursionExampleQ.py - Cif/Users/Deborah/Desktop/SRCWebSite/PythonResources/programming PDF/Class10-Reviewyrecursion... .

Edit Format FRun Options Window Help

Eemember to include title/description/author/date in your top block comr
Eecursion Example

Zuthor: Deborah E. Fowler
Date: Oct & 2018

A= Ak Al AR Al A= HE A=

Descripticon: an example of recursion

# & simple example of recursion - similar to the factorial
# example found at https://www.python-course.eu/recursive functions.php

def testrecursion(x,currentlevel ,maxlevel) :
if (currentlLevel == maxLevel):
return x;
else:
return testrecursion(x+l,currentlLevel+l,maxlevel)

result = testrecursion(l,0,0)
print ("Eesult of recursion", result)

result = testrecursion(l,0,1)
print ("Eesult of recursion", result)

result = testrecursion(l,0,2)
print ("Eesult of recursion", result)

@ |DLE Shell 2.10.2

File

>

>

Edit Shell Debug Options Window Help

Python 3.10.2 (tags/v3.10.2:a58ebcc,
2% 64 bit (AMDE4)] on win3Z

Type "help", "copyright", "credits"™
on.

= RESTART: C:/Users/Deborah/Desktop/
mmingPDF/Classl0-Review/recursionExaz
Eesult of recursion 1
Eesult of recursion 2
Result of recursion 3



@ recursionBxample.py - CAUsers\Deborah\Desktop\SRCWebSite\PythonResources\programmingPDR\Class 10-Review\recursionEx..  — O e

File Edit Format Run Options Window Help

R I T e T e e O o T e e O s T o T Y o Y e

1| # Remember to include title/description/author/date in your top block comment
2| #
3| # Recursion Example
41 7
5| # RAuthor: Deborah R. Fowler
6|# Date: Oct B8 2018
Tl #
8| # Description: an example of recursion
2|# A simple example of recursion — similar to the factorial . .
3|# example found at https://www.python-course.eu/recursive functions.php RGCUFSlOn IS When a
14 . :
S| def testrecursion(x,currentlLevel,maxlevel) : fLJr](:tl()r] (:ERIIE; |t€;€3|f
6 print("I'm entering”,x,currentlevel, maxLevel)
17 :f {(currentlevel == maxLevel):
8 print("I'm in the 1f",%,currentlLevel, maxlLevel)
This can be very useful
1 print ("I'm in the else",x,currentlLevel, maxlevel) r)/
2 return testrecursion(xztl,currentlevel+l,maxlevel)
4| ##result = testrecursion(l,0,0)
5| ##print ("Result of recursion", result) % IDLE Shell 3.10.2
G File Edit Shell Debug Options Window Help
7| ##result = testrecursion(l,0,1) Python 3.10.2 (tags/v3.10.2:a58ebc
8| ##print ("Result of recursicon", result) 4 bit (EMDE4)] on win3Z
EIR Type "help"™, "copyright™, "credits
0 result = testrecursion(l,0,2) e
l|print ("Result of recursion™, result) = RESTART: C:\Users\Deborah\Deskto
2 gPDF\Classli-Review\recursionExamp
I'm entering 1 0 2
I'm in the else 1 0 2
I'm entering 2 1 2
I'm in the els=e 2 1 2
I'm entering 3 2 2
I'm in the if 3 2 2
Result of recursicon 3
| >>>




. A recursionExampleTurtle.py - CAUsers\Deborah\Desktop\SRCWebSite\PythonResources\programmingP DP\Class 10-ReviewhrecursionEBEamples\recursionExampleTurtle.py (3.10.2) — O x

File Edit Format Run Opticns Window Help

# Bemember to include title/description/author/date in your top block comment 4
=

# From http://interactivepython.org/runestone/static/pythonds/Recursion/pythondsintro-VisualizingRecursion.html

import turtle

o I T Y N i T S

myTurtle = turtle.Turtle()
myWwin = turtle.Screen/()

oo

(=]

def drawsSpiral (myTurtle, linelen): # Python Turtle Graphics — O x
1f linelLen > 10:
myTurtle. forward (linelLen)
myTurtle.right (%0)
drawSpiral (myTurtle, lineLen-5)

S I T Y I S T S

myTurtle.speed(0)
drawSpiral (myTurtle, 100)
myWin.exitonclick()

[ T o A T o R S P S e N e
(A o I s R W B s

l o 17 /. 15



L& recursionExampleTurtleTree.py - DASCAD_ALL\BuildWeb5ite\SRCWeb5ite\ ClassHand outs\WSFX160-Handouts\WSFX160-PRIVATE_SRC\RandomArthrecur...  —
File Edit Format Run  Options Window Help

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

# From http://interactivepython.org/runestone/static/pythonds/BRecursion/pythondsintro-VisualizingRecursion.html

import turtle
74 Python Turtle Graphics

def tree(branchlen,t):
if branchLen > 5:

t.forward (branchLen)
t.right (20)
tree (branchLen—-15,t)
t.lefr(40)
tree (branchLen-15,t)
t.right (20}
t.kbackward (branchLen)

def main():
t = turtle.Turctle()

myWin = turtle.Screen{)
t.speed (0)

t.lefrc(90)

t.up(})

t.backward (100)
t.downi)

t.color {"green")

tres (75,C)
myWin.exitonclick()

main()




L& recursicnkoch.py - DASCAD_ALL\BuildWebSite\SRCWebSite\ClassHandouts\VSFX160-Handeo... — O | & Python Turtle Graphics

File Edit Format Run Options Window Help

# From http:///openbookproject.net/thinkcs/python/english3e/recursion.html
# 1a8.1

import turtle

def koch(t, order, size):
LR R

Make turtle t draw a Koch fractal of 'order' and 'size'.

Leawve the turtle facing the same direction.
LR R

£ j—

if order = 0: # The base case is just a straight line
t.forwardisize)

koch (t, order-1, size/3) # Go 1/3 of the wavy
t.left (60)

koch (t, order-1, size/3)

t.right (120}

koch (t, order-1, size/3)

t.left (60)

koch (t, order-1, size/3)

turtle.puaf()
turtle.setpos (—-400,0)
turtle.pd()

koch (turtle,3,300)
turtle.exitonclick()




Homework:

* Dalilies Exercise due Monday
* Work on the Random Art (E3) Exercise



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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