</>

[MpoypUUATIONOC KAl Edappuoyes
ue tnv Python Turtle

AadaAapng Avtwviog (dadaliaris@uth.gr)




_ O 2 L
Matplotlib
_ -



Matplotlib (1)

“‘Matplotlib is a Python 2D plotting library which produces publication
quality figures in a variety of hard copy formats and interactive
environments across platforms. Matplotlib can be used in Python scripts,
the Python and |Python shells, the Jupyter notebook, web application
servers, and for graphical user interface toolkits. Matplotlib tries to make
easy things easy and hard things possible. You can generate plots,
histograms, power spectra, bar charts, error charts, scatterplots, etc., with
just a few lines of code. For examples, see the sample plots and thumbnail
qallery.” [https://matplotlib.org/]



http://ipython.org/
http://jupyter.org/
https://matplotlib.org/tutorials/introductory/sample_plots.html
https://matplotlib.org/gallery/index.html
https://matplotlib.org/gallery/index.html
https://matplotlib.org/

Matplotlib (2

=1 p @ @ G Py c f= =» B X | K& & [ c:\users\antho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py 2 X Help

O temppy B3 £+ 3 SourceConsole - Objecq"
1 from matplotlib import pyplot as plt

[25; 26;. 27; i28,..29; 36]
[38496, 42000, 46752, 49320, 53200, 56000] | Horavoucan aat haln of anu

Variable explorer File explorer Help

6plt.plot(dev_age, dev_sal)

;plt.show( ) [ console 1/A B3

IPython console

(In [117]: runfile('C:/Users/
[temp.py', wdir='C:/Users/antho/.

5

|In [118]:
Permissions: RW End-of-lines: CRLF Encoding: ASClI Column: 1 Memory: 87 %




Matplotlib (3

= 1 B> @ @ [ ]3 G Ml cs L= =» B xX ,‘ A € - [ c:\Users\antho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py & X Help

q temppy B #& Source Console v | Object

Bar Charts "'

B~ WN =

t from matplotllb import pyplot as plt — | Haravouncanaathalnof anv |
Variable explorer File explorer Help

w

[25, 26, 27, 28, 29, 30]

E [39000, 42000, 47000, 50000, 52000, 56000] i
8 pydev_sal = [40000, 44000, 50000, 53000, 55000, 60000] 8 conscley/A B

9 temp.py', wdir='C:/Users/a

IPython console

~N o0

']
Qo
® ®
<|<
nw @
o Q
~ ®

10 plt.bar(dev_age, dev_sal, color="r", label="Devs")
11 Developers

.legend()
.title("De
.xlabel(
.ylabel(

.show()

In [143]:
Permissions: RW  End-of-lines: CRLF  Encoding: ASCIl Line: 19  Column: 1 Memory: 82 %
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Matplotlib (4

E 1 p @ @ G P & f= =» B X K& & [ c:\users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help

a temppy @3 £% Source Console ~ Ob]ecﬁ
RA I A

4 import numpy éS np e | Hara vaucan anaot halr
5 from matplotlib import pyplot as plt Variable explorer  File explorer  Help

7 dev_age [25, 26, 27, 28, 29, 30] IPython console

3dev_sal = [39000, 42000, 47000, 50000, 52000, 56000] [ console1/A @

Jpydev_sal = [40000, 44000, 50000, 53000, 55000, 60000] [Users/antho /.spyder-py3')
0 javadev_sal = [32000, 40000, 51000, 50000, 50000, 65000] e "

Developers

12 x_index = np.arange(len(dev_age))

13width = 0.2

5plt.bar(x_index - width, dev_sal, width=width, color="r", label="Devs")
6 plt.bar(x_index, pydev_sal, width=width)

17 plt.bar(x_index + width, javadev_sal, width=width)

18 plt.legend()

21 plt.xticks(ticks=x_index, labels=dev_age)
22 plt.title("Developers")

23 plt.xlabel("A

24 plt.ylabel("Salar

6 plt.show() v||In [152]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCIl Line: 27  Column: 1 Memory: 79 %




Matplotlib (S

Ea p @ @ DG ) e =) =» R X &£ 2 & 9 Cusersianthol.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py & X Help

O temppy B £ Source Console v | Object

numpy as np | Harauvoncanaathalnofanvohiact | 7
matplotlib.pyplot as plt Variable explorer  File explorer  Help

(*Al =5 IPython console & X
— Al', A2, 1!, *B2 : A

capacity = [4, 1, 5, 2, 1] [Q Console /A @ &%
In [175]: runfile('(

wdir='C:/Users

10 y_pos = np.arange(len(rooms))
liplt.barh(y_pos, capacity)
13plt.yticks(y_pos, rooms)
15 plt.show()

16

In [176]:
Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 16  Column: 1  Memory: 8% %




Matplotlib (6

= 1 B> @ @ G Py c = =» B X K& & [ c:\Users\antho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py
O temppy B3

& X Help

£ Source Console ~ Ob]edJT

1 from matplotlib import pyplot as plt
5

Edev_
4 dev_

10O W

o]

'O W C

age [25;: 26;; 27, 28, 29; 36]

sal

7plt.plot(dev_age, dev_sal, label="all developers")

[38496, 42000, 46752, 49320, 53200, 56000]

Variable explorer File explorer Help

IPython console

3 Console1/A @

Hara v can aat haln of anw

py_dev_sal = [45372, 48876, 53850, 57287, 63016, 65998] temp.py', wdir='C:/Users/antho/

Developer salaries by age

1t.plot(dev_age, py_dev_sal, label="python developers") — all developers

15plt.
16 plt.

18

;gplt.

xlabel(
ylabel(

title("Develo;

.legend()

.show()

python developers

In [123]:

Permissions: RW End-of-lines: CRLF  Encoding: ASCII Line: 25

Column: 1

Memory: 83 %




Matplotlib (7

=E 1 p @ @ G Py c f= =» B X K& & [ c:\users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py 2 X Help
O temppy B3 £ Source Console ~ Objechi

1 from matplotlib import pyplot as plt ‘
5 |

[25;: 26;; 27, 28, 29; 36]
[38496, 42000, 46752, 49320, 53200, 56000] | Haravaucannaothaln |

Variable explorer File explorer Help

Edev_age
4 dev_sal

100 W

IPython console

o]

:plt.plot(dev_age, dev_sal, color = 'g’, label="all developer 0 Console A DD

py_dev_sal = [45372, 48876, 53850, 57287, 63016, 65998]

Developer salaries by age

'O W C

— all developers
=== python developers

1t.plot(dev_age, py_dev_sal, linestyle='--', label="python developers")

15 plt.xlabel(
16 plt.ylabel(

18

;5p1t.title( Develoj

.legend()
-show() In [126]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCIl Line: 25  Column: 1 Memory: 87 %

=




Matplotlib (8

=1 p @ @ G P & f= =» B X K& & [ c:\users\antho\,spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py 2 X Help
O temppy B3 £& Source Console ~ Objechi

1 from matplotlib import pyplot as plt ‘
5 |

[25;: 26;; 27, 28, 29; 36]
[38496, 42000, 46752, 49320, 53200, 56000] | Haravaucannaothaln |

Variable explorer File explorer Help

Edev_age
4 dev_sal

100 W

IPython console
[ console 1/A B3
py_dev_sal = [45372, 48876, 53850, 57287, 63016, 65998] |Users/antho/.spyder-py3")

J

o]

7plt.plot(dev_age, dev_sal, color = 'g’, label="all

'O W C

Developer salaries by age
1t.plot(dev_age, py_dev_sal, linestyle='--', label="python developers") — all developers

=== python developers

15 plt.xlabel(
16 plt.ylabel(

18

19plt.title("Develo;
20
=5

22plt.legend()
23plt.grid(True)
24 plt.show()

25 In [127]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCIl Line: 25  Column: 1 Memory: 83 %
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Matplotlib (9

Ea pBBEID G ) =g

Editor - C:\Users\antho\.spyder-py3\temp.py

» . x ," e (- C:\Users\antho\.spyder-py3

& X Help

& Source Console ~ Objecﬂ

E temp.py B3
3 from matplotlib import pyplot as plt
5slices [25, 75]

5 labels ["a quarter", "three quarters"]
7 colors [*grey", “"green"]

Jplt.pie(slices, labels=labels, colors=colors)

plt.title("sample pie chart")
12 plt.tight_layout()
13 plt.show()

16

aravan can aat haln of anyv

Variable explorer File explorer Help

IPython console

) Console 1/ B

wdir='C:/Users/ant

sample pie chart

a quarter

three quarters

In [130]:

Permissions: RW End-of-lines: CRLF  Encoding: ASCHI Line: 16  Column: 1

Memory: 84 %




lotlib (10

E1 p @ ai i G ) & = =» B X F® € C:\Users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
D temp.py B3 Q Source Console ~ Objecﬂ

3 from matplotlib import pyplot as plt ‘ :

g | Harauaucan aat haln of any
5slices [25; i25; 50] Variable explorer  File explorer  Help

6 labels = ["a quarter”, er' f
7colors = ["grey", "green", "red
3explode = [0, 0.1, 0] 3 console 1/A B

IPython console

oplt.pie(slices, labels=labels, colors=colors, explode=explode, shadow=True) MAEr=tEa st/

12plt. title(*sanple pie chart”) sample pie chart
13 plt.tight_layout()

14 plt. show() another quarter 2 quarter

17

In [137]:
Permissions: RW End-of-lines: CRLF Encoding: ASCll Line: 17 Column: 1 Memory: 84 %




Matplotlib (11

=1 B @ a{ i ¢ Ml = =» R > o Fe & C:\Users\antho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
0 temppy B % Source Console v Object]

Stack Plots

from matplotlib import pyplot as plt
4 — | Harauaucan aat haln of anv
Sminute = [1, 5, 6 Variable explorer File explorer Help
5 pm [0, 3, 4
7 sg [1, 3, 3 1 IPython console
2; 2
1, 4

3sf [1; [ console 1/A B3
) 'pf (L wdir='C: /Users/antho/.spyder-py3

;Llabels=[‘:n sf",

sample stack plot

13 plt.stackplot(minute, pm, sg, sf,pf, labels=labels) = Z“

L4 - s

1t.legend(loc= left") -

16 plt.title("san ck plot

17 plt.tight_layout()
plt.show()

19

2

")

2

In [141]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 19  Column: 1 Memory: 85 %




Matplotlib (12

Ea  pBBEDG MEEEHpE BX £F2 €

Editor - C:\Users\antho\.spyder-py3\temp.py

C:\Users\antho\.spyder-py3

& X Help

£& Source Console ~ Ob]ect:

D temp.py B3

3 from matplotlib import pyplot as plt

5ages = [18, 19, 20, 22, 28, 30, 44, 50, 51, 55]

}plt.hist(ages, bins=2, edgecolor="yellow

Jplt.title("R ds per age")
10 plt.xlabel(
11 plt.ylabel("responds")
12 plt.tight_layout()

.show()

ara vl can aat haln of any

Variable explorer File explorer Help

IPython console

() Console 1/A B3

wdir='C:/Users/ant

Responds per age

In [144]:

Permissions: RW

End-of-lines: CRLF  Encoding: ASCHl Line: 15  Column: 1

Memory: 91 %




Matplotlib (13

| [ES @ a’l [ ][3 G Ml ce i= =» B > o f' a € C:\Users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
D temp.py B3 Q Source Console ~ ObJect:

1 Histogra

2

3 from matplotlib import pyplot as plt

aravai can aat haln of anyv

1 H
[18,. 19, 20, 22; 28, 30;+:44. 50, 51, 551 Variable explorer File explorer Help
[10, 20, 30, 40, 50, 60]

5 ages
5bins

IPython console

: plt.hist(ages, bins=bins, edgecolor="yellow") E Console 1/A B3
10plt.title("R e
11 plt.xlabel( S
12 plt.ylabel("responds")
13 plt.tight_layout()

15 plt.show()
16

Responds per age

In [145]:
Permissions: RW End-of-lines: CRLF  Encoding: ASCIl Line: 16 Column: 1 Memory: 99% |




= | 2 @ a’l 3 G Ml ce i= =» B > o Fe € C:\Users\antho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py & X Help

O temppyB3 £% Source Console ~ Ob]ect:

3 from matplotlib import pyplot as plt
4 - — | Haravauncan anat haln of anyv
5plt.style.use("fivethirtyeight") Variable explorer File explorer Help

[e, 18, 11, 19, 50, 20, 22, 41, 28, 16, 30, 27, 44, 50, 51, 55] IPython console
[22, 10, 20, 30, 40, 50, 660, 10, 20, 30, 40, 50, 60, 10, 20, 44] (3 Console 1/A B

I [XIS5Z]T ranrIter
.scatter(x, y, s=100, edgecolor="black") wdir='C:/Users/ar

scatter plot example") scatter plot example
.tight_layout( ® ®

.show()

|[In [153]:

Permissions: RW End-of-lines: CRLF  Encoding: ASCIl Line: 17  Column: 1 Memory: 84 %




Matplotlib (15

N | |23 @ a’l [ ][3 G Ml ce i= =» B > o ," a € C:\Users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
D temp.py B Q Source Console v | Object

3 from matplotlib import pyplot as plt

L | Hareavaucanaathalnaf | 7|
Variable explorer File explorer Help

5plt.style.use("fivethirtyeight")

7x = [0, 18, 11, 19, 50, 20, 22, 41, 28, 10, 30, 27, 44, 50, 51, 55] IPython console

y = [22, 10, 20, 30, 40, 50, 60, 10, 20, 30, 40, 50, 60, 10, 20, 44] [Q console 1/A B
)sizes = [22, 210, 120, 230, 140, 450, 560, 110, 520, 130, 540, 150, 160, 110, 120, 144] [T TI39T~ rgr_ﬂluﬂ
10 temp.py', wdir=
licolors = [, 8, 1, 9, 6, 0, 2, 1, 8, 10, 10, 7, 4, 10, 1, 5]

scatter plot example
13 plt.scatter(x, y, s=sizes, c=colors, cmap="Spectral”, edgecolor="black O O

5color_bar = plt.colorbar()
16 color_bar.set_label("answers")

1 plt.title("scatter plot
19 plt.tight_layout()

answers

21 plt. show()
22

10

||[In [160]:

Permissions: RW End-of-lines: CRLF  Encoding: ASCIl Line: 22  Column: 1  Memory: 82 %




= | 2 @ @ L ][3 G Ml ce = =» B SC & C:\Users\antho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
O temppy @ & Source Console ¥ OP]ect”

Subplots A

Z

from matplotlib import pyplot as plt
4 a - L _Hara vou can aat haln of anv ohiact
5plt.style.use("fivethirtyeight") Variable explorer  File explorer  Help

7ages = [20, 25, 30, 35, 40, 45, 50, 55, 60] Lyton console

8dev_wages = [2000, 2500, 3000, 3400, 3900, 4200, 4400, 5000, 5200] 03 Console /A D
py_wages = [2500, 2200, 3200, 3200, 3700, 4000, 4800, 5500, 59001
ja_wages = [1700, 2500, 3000, 3400, 3900, 4200, 4400, 5000, 5200]

=== all devs

/ fig, (axl, ax2) = plt.subplots(nrows=2, ncols=1)

14 axl.plot(ages, dev_wages, label="al
15 ax2.plot(ages, py _wages, label="pythor

16 ax2.plot(ages, ja wages, label="java 20 30

17 === python devs
18 ax1.legend() == java devs
Jaxl.set_ylabel("wage

ax2.legend()
22 ax2.set_xlabel("age
'3 ax2.set_ylabel("w

24

v!|In [176]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 27 Column: 1 Memory: 81 %

i nlt show()




A S-step Guide to Data Visualization
(www.elsevier.com)

Be clear on the question
Know your data & start with basic visualizations

Identify messages of the visualization, and generate the most informative
indicator

Choose the right chart type

Use colour, size, scale, shapes & legends to direct attention to the key
messages

19
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Python Turtle




Python Turtle: Introduction (1)

Logo:

(@)

O O O O

Designed in 1967 by W. Feurzeig, S.Papert, and C. Solomon
Name derived from “Adoyog”

General purpose progromming language

Better known for turtle graphics

Deprecated

Python Turtle library is kind of a port (practically an extended
reimplementation) of Turtle Graphics in Python.

Roadmap:
1. Understand
2. Learn
3. Progrom
4. Develop

21



Python Turtle: Introduction (2)

Turtle library is pre-installed and available in Python 3x versions.
We just need to “import” it in our code ( ).

It is used for creating pictures & shapes (or mini-games and animations) in a
virtual canvas.

The onscreen pen is “called” the turtle hence the library name.

22



Python Turtle: Introduction (3)

= turtle_1.py = turtle_2.py

import turtle

turtle.getscreen()

turtle.Turtle()

turtle.mainloop()




Python Turtle: Introduction (4)

= turtle_1.py -~ turtle_2.py

import turtle

t = turtle.Turtle()

t.right(90)
t.forward(200)
t.left(45)
t.backward(100)

turtle.mainloop()




Python Turtle: Introduction (5)

~ turtle_1.py ~ turtle_2.py = turtle_3.py

import turtle

t = turtle.Turtle()

.right(90)
.forward(50)
.right(90)
.forward(50)
.right(90)
.forward(50)
.right(90)
.forward(50)

+ + + + + + + +

turtle.mainloop()




Python Turtle: Introduction (6)

= turtle_l.py = turtle_2.py = turtle_3.py =~ turtle_4.py

import turtle

= turtle.Turtle()

.right(90)
.forward(150)
.right(90)
.forward(50)
.right(90)
.forward(150)
.right(90)
.forward(50)

turtle.mainloop()




Python Turtle: Introduction (/)

turtle_1.py = turtle_2.py = turtle_3.py ~ turtle_4.py = turtle_5.py

. bi§ I
import turtle Quadrant Quadrant

11
Quadrant Quadrant

t = turtle.Turtle()
t.goto(50, 100)
t.goto(-56, 100)
t.home()

turtle.mainloop()




Python Turtle: Introduction (8)

= turtle_l.py » turtle_2.py = turtle_3.py = turtle_4.py = turtle_5.py = turtle_6.py

import turtle

= turtle.Turtle()

.goto(0, 200)
.home ()
.goto(200, 0)
.home ()
.goto(0, -200)
.home ()
.goto(-200, B8)
.home ()

+ + + + + + + +

turtle.mainloop()




Python Turtle: Introduction (9)

import turtle

= turtle_7.py

t = turtle.Turtle()

t.circle(100)
t.circle(50)

t.dot(50)

turtle.mainloop()




Python Turtle: Modifying Characteristics (1)

= turtle_7.py = turtle_8.py

import turtle

t = turtle.Turtle()

turtle.bgcolor("green")
t.circle(100)

turtle.bgcolor("blue")
t.circle(50)

turtle.bgcolor("#800000")

turtle.mainloop()




Python Turtle: Modifying Characteristics (2)

= turtle_7.py = turtle_8.py = turtle_9.py

import turtle

= turtle.Turtle()

turtle.title("Demo Green Screen")
turtle.bgcolor("green")
t.circle(1060)

turtle.title("Demo Blue Screen")
turtle.bgcolor("blue")
t.circle(50)

turtle.title("Demo Hex-defined Screen")
turtle.bgcolor("#800000")

turtle.mainloop()

I . I ——————————————

31



Python Turtle: Modifying Characteristics (3)

- turtle_7.py = turtle_8.py ~ turtle_9.py ~ turtle_10.py

import turtle

turtle.title('shepesize()')

= turtle.Turtle()
t.shapesize(1,5,10)
t.circle(100)

t.shapesize(5,5,10)
t.circle(120)

t.shapesize(5,5,50)
t.circle(150)

turtle.mainloop()




Pvthon Turtle: Modifying Characteristics (4

= turtle_7.py ~ turtle_8.py ~ turtle_9.py =~ turtle_10.py » turtle_11.py

import turtle

= turtle.Turtle()

.pensize(1)
.circle(10)
.pensize(5)
.circle(50)
.pensize(10)
.circle(100)

turtle.mainloop()




Python Turtle: Modifying Characteristics (95)

= turtle_7.py = turtle_8.py » turtle_9.py = turtle_10.py = turtle_11.py = turtle_12.py

import turtle

= turtle.Turtle()

.shapesize(5, 5, 5)
.fillcolor("blue")
.pencolor("blue")
.circle(50)

t.color("green", "green") #
t.circle(100)

turtle.mainloop()




Pvthon Turtle: Modifying Characteristics

= turtle_10.py ~ turtle_11.py = turtle_12.py =~ turtle_13.py

import turtle

= turtle.Turtle()

.begin_fill()
t.circle(100)
.end_fill()

.fillcolor('green')
.begin_fill()
.circle(50)
.end_fill()

turtle.mainloop()




Python Turtle: Modifying Characteristics (/)

= turtle_10.py ~ turtle_11.py =~ turtle_12.py ~ turtle_13.py = turtle_14.py

import turtle

t = turtle.Turtle()
t.shape("turtle")
t.circle(50)
t.forward(200)

turtle.mainloop()




Pvthon Turtle: Modifying Characteristics (8

- ex_22.py .~ turtle_14.py ~ turtle_15.py

import turtle

= turtle.Turtle()
t.speed(1)
.circle(20)

t.speed(10)
t.circle(120)

t.pen(pencolor="purple", fillcolor="orange", pensize=10, speed=9)
t.circle(144)
turtle.mainloop()




Python Turtle

: Modifying Characteristics (9)

= turtle_15.py = turtle_16.py

import turtle

t = turtle.Turtle()

t.penup()
t.fd(10)
t.rt(45)
t.fd(100)
t.rt(90)
t.fd(100)

turtle.mainloop()
|

38



Python Turtle: Modifying Characteristics (10)

~ turtle_15.py = turtle_16.py = turtle_17.py

import turtle

= turtle.Turtle()

.£d(100)

t.penup()
t.rt(90)
t.fd(100)

t.pendown ()
t.rt(90)
t.fd(100)

turtle.mainloop()

39



Python Turtle: Modifying Characteristics (11)

= turtle_15.py ~ turtle_16.py = turtle_17.py - turtle_18.py

import turtle

t = turtle.Turtle()
t.circle(10)
t.circle(100)

t.undo()

turtle.mainloop()

40



Python Turtle

: Modifying Characteristics (12)

= turtle_18.py = turtle_19.py

import turtle

t = turtle.Turtle()
t.circle(10)
t.circle(1060)

t.clear()

turtle.mainloop()

41



Python Turtle: Modifying Characteristics (13)

= turtle_18.py ~ turtle_19.py = turtle_20.py

import turtle
t = turtle.Turtle()
turtle.title("Demo")

.pensize(20)
.pencolor('green')

L1t (50)

t
t
t.fd(100)
t
t.dot(250)

t.reset()

t.fd(200)

turtle.mainloop()

42



Pvthon Turtle: Modifying Characteristics (14

= turtle_21.py = turtle_22.py

import turtle

= turtle.Turtle()
t_c = t.clone()
t.color("magenta")
t.fd(160)

t_c.rt(180)
t_c.fd(60)

turtle.mainloop()




Python Turtle

: Modifying Characteristics (15)

» turtle_21.py a turtle_22.py

import turtle

t = turtle.Turtle()
c = turtle.Turtle()
t.color("magenta")
t.fd(100)

c.rt(180)
c.fd(60)

turtle.mainloop()

Liy



Python Turtle: Encompassing Basic Python Concepts (1)

= turtle_21.py ~ turtle_22.py = turtle_23.py =~ turtle_24.py

import turtle

t = turtle.Turtle()

.fd(200)
.rt(90)
.fd(200)
.rt(90)
.fd(200)
.rt(90)
.fd(200)
.rt(90)

t
t
t
t
t
t
t
t

turtle.mainloop()




Python Turtle: Encompassing Basic Python Concepts (2)

= turtle_21.py » turtle_22.py = turtle_23.py = turtle_24.py = turtle_25.py

import turtle

t = turtle.Turtle()
for i in range(4):
t.fd(200)

t.rt(90)

turtle.mainloop()
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Python Turtle: Encompassing Basic Python Concepts (3)

= turtle_21.py = turtle_22.py ~ turtle_23.py = turtle_24.py = turtle_25.py

import turtle

turtle.Turtle()

i in range(4):
t.fd(2ee)
t.rt(90)

i in range(3):
t.undo()

turtle.mainloop()
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Python Turtle: Encompassing Basic Python Concepts (4)

= turtle_25.py = turtle_26.py

import turtle

t = turtle.Turtle()

circ_num = 1

while circ_num <= 10:
t.circle(10 * circ_num)
circ_num = circ_num + 1

turtle.mainloop()
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Pvthon Turtle: Encom

= turtle_25.py = turtle_26.py @ turtle_27.py

import turtle
import random

= turtle.Turtle()

colors = ['green', 'orange', 'red', 'blue',

circ_num = 1

while circ_num <= 10:
t.pencolor(colors[random.randint(®, 4)1)
t.circle(10 * circ_num)
circ_num = circ_num + 1

turtle.mainloop()

'magenta’]
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Python Turtle: Encompassing Basic Python Concepts (6)

= turtle_25.py ~ turtle_26.py = turtle_27.py ~ turtle_28.py

import turtle

= turtle.Turtle()

colors = ['green', 'orange', 'red', 'blue', 'magenta']

color = input("type the color of the circle you want to draw: ")

if color not in colors:

print("the selected color is not supported")
else:

t.pencolor(color)

t.circle(100)

turtle.mainloop()
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Python Demo:
Racing Game
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import turtle
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racing_game.py

import turtle
import random
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pl = turtle.Turtle()
pl.color('blue')

p2 = turtle.Turtle()
p2.color('green')

p3 = turtle.Turtle()
p3.color('red')

Structure

¥ Favorites

Run: racing_game o —
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pl = turtle.Turtle()
pl.color('blue')

p2 = turtle.Turtle()
p2.color('green')

p3 = turtle.Turtle()
p3.color('red')

Structure

¥ Favorites

Run: _ racing_game a —
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aspete

Structure

- Favorites

()

2. racing_game.py

racing_game.py

Run:

».Run

pl

pl.

p2
p2
p3

p3.

= turtle.Turtle()

color('blue')
= turtle.Turtle()

.color('green')

= turtle.Turtle()
color('red')

.penup()
.goto(-3608, 50)
-penup()
.goto(-300, 0)
-penup()
.goto(-300, -50)

_racing_game
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Plugin updates installed: Data... (1/12/21, 12:52 PM)
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pl = turtle.Turtle()
pl.color('blue')

p2 = turtle.Turtle()
p2.color('green')

p3 = turtle.Turtle()
p3.color('red')

aseqeieq (((.

MIIAIS i

.penup()

.goto(-360, 50)
.penup()
.goto(-300, 0)
.penup()
.goto(-300, -50)
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racing_game.py

Run:

» Run

pl
p2

p2.

p3
p3

dice =

.color('blue')

= turtle.Turtle()
color('green')
= turtle.Turtle()

.color('red')

.penup ()
.goto(-300,
.penup ()
.goto(-300,
-penup ()
.goto(-300,

1, 2,

racing_game
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racing_game.py
p2.color('green')
p3 = turtle.Turtle()
p3.color('red')

aseqeieq (((.
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.penup()
.goto(-300,
.penup ()
.goto(-300,
.penup()
.goto(-300,

Structure

dice = [1, 2,
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racing_game.py

p3.color('red')

aseqeieq ““

-penup()
.goto(-300,
-penup()
.goto(-300,
.penup()
.goto(-300,
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dice = [1, 2,

Structure

while True:

pass
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racing_game.py

pl.penup()
pl.goto(-300,
p2.penup()
p2.goto(-300,
p3.penup()
p3.goto(-300,
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dice = [1, 2,

Structure

while True:

pass
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racing_game.py

TE—— -
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while True:
if pl.pos() >= (300, 50):
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break
elif p2.pos()
print('p2
break
elif p3.pos()
print('p3
break

Structure

else:
pass

- Favorites

Run: racing_game o —
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aseqeieq (((.
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while True:
if pl.pos() >= (300, 50):

break

elif p2.pos() >= (300, 0):
print('p2 wins!!!!!")
break

elif p3.pos() >= (300, -50):

Structure

break

else:
pass

- Favorites
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break
elif p3.pos() >= (300, -50):
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break

else:
dice_roll = input('pl press "Enter" to roll the dice')
distance = 10 * random.randint(1, 6)

MIIADS i

print('pl going forward', distance, 'units')

dice_roll = input('p2 press "Enter" to roll the dice')
distance = 10 * random.randint(1, 6)
print('p2 going forward', distance, 'units')

Structure

dice_roll = input('p3 press "Enter" to roll the dice')

distance = 10 * random.randint(1, 6)
print('p3 going forward', distance, 'units')
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while True:
if pl.pos() >= (360, 50):

break
elif p2.pos()
print('p2
break
elif p3.pos()
print('p3
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break

else:
dice_roll = input('pl press "Enter" to roll the dice')
distance = 10 * random.randint(1, 6)

Structure

print('pl going forward', distance, 'units')
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elif p3.pos() >= (300, -50):
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break
else:
dice_roll = input('pl press "Enter" to roll the
distance = 10 * random.randint(1, &)
print('pl going forward', distance, 'units')
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pl.forward(distance)

dice_roll = input('p2 press "Enter" to roll the
distance = 18 * random.randint(1, 6)

print('p2 going forward', distance, 'units')
p2.forward(distance)

dice_roll = input('p3 press "Enter" to roll the dice')
distance = 10 * random.randint(1, 6é)

print('p3 going forward', distance, 'units')

Structure

p3.forward(distance)

turtle.mainloop()
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Epyaoia (mapadoon 10/2 (23:59))

K&vovtac xprion tTng PLRALoBAKNG Turtle va uhoTtotnBoUv Ta KATGANAS TIPOYPAPHOTS
yla tTnv dnuloupyla:

Qo oo

ULOIC OKOKLEP TG

TOU OAHATOC TwV OAUUTILAKWY GyWVWY

evoc Kitplvou smiley face

eVOC pWTEWVOU ONUATOSOTN TOU OTIOLOU TQ CAPATO EVAAACCOVTOL OE CUYKEKPLMEVD
(TtPOKABOPLOPEVA) XPOVIKG DLACTANAT

S OHOKEVTPWY KUKAWY, XPNOLUOTIOLWVTAG KATAANAN dopr| eTtavaAnyng

U0 TeETPpayWVWY (TAeUP&G tong pe 110) Twyv oTtolwy Ta KEVTIPG aTtexouv S0 povadeg
eVOC TPLYWVOU TOU OTIOlOU N Pila TIAEUP & €xel unkog 200, n deltepn TAsUp& €xel uNkog 100 ko
Ywvia TTou oxNUATZeETAl HETAEU TOUG elvail 75 HOLPWV.

gva bar chart pe SLadhoPETIKE XPWHOTA KAL 0PATOUC AEOVEG

gvVOC TTOAUYWVOU TOU OTIOLoU 0 aPLlBUOG Twy TIAeUp WV KaBopileTal attd To XpNoTn

TPOTIOTIOLANOTE TO racing game TIoU TIAPOUCLACTNKE ETOL WOTE!

Q.

b.
C.

VA TIEPIAGHPBAVEL PLO YO OUHNA TEPHATIOPOU KAL LG ONUGHLS TEPHATIOPOU TIAPATIANCLO IE GUTN
™G F1

Vet unapxst 6uvo<10mto< XPNoNG 6L0(q>opsm<wv ‘avatar’ yla k&Be evav atto Toug xpnorsq

Vet unapxst eva Peudotuxaio yeyovos TITWONG TO OTIOLO B aKLVNTOTIOLEL KATIOLWY ATIO TOUG

'ITO(LKT8Q 69



