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“Pythonic” History

e Created by Guido Van Rossum in 1989 as a Christmas holiday project. ...
e Current Version: 3.10.1
e Named after Monty Python




Python Characteristics

Dynamic
Open-source
High-level
Interpreted
Object-oriented
General-purpose
OS agnostic
Multi-Paradigm
Frameworks
Extendable
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o Syntactic and grammar rules that enhance readability &

understanding.

Interpreted
Object-oriented
General-purpose
OS agnostic
Multi-Paradigm
Frameworks
Extendable



Python Characteristics

Dynamic
Open-source
High-level
Interpreted

o “Serial® command execution.
Object-oriented
General-purpose
OS agnostic
Multi-Paradigm
Frameworks
Extendable



Python Characteristics

Dynamic
Open-source
High-level
Interpreted
Object-oriented
o Classes

o QObjects

o “Loose” encapsulation rules
General-purpose
OS agnostic
Multi-Paradigm
Frameworks
Extendable
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Python Characteristics

Dynamic
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High-level
Interpreted
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o Various applications
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Python Characteristics

Dynamic
Open-source
High-level
Interpreted
Object-oriented
General-purpose
OS agnostic

o Available for almost all operating systems.
Multi-Paradigm
Frameworks
Extendable
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Python Characteristics

Dynamic

Open-source

High-level

Interpreted

Object-oriented
General-purpose

OS agnostic
Multi-Paradigm

o Procedural programming
o |Imperative programming
o QObject-oriented programming
o Functional programming
Frameworks

Extendable
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Python Characteristics

Dynamic
Open-source
High-level
Interpreted
Object-oriented
General-purpose
OS agnostic
Multi-Paradigm
Frameworks

o Flask

o Django

Extendable
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Python Characteristics

Dynamic
Open-source
High-level
Interpreted
Object-oriented
General-purpose
OS agnostic
Multi-Paradigm
Frameworks
Extendable

o Cython

o Jython

o lron Python
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Applications built with Python

e Google

e |nstagram
e Dropbox

e Pinterest
e Spotify

e Uber

e Reddit

o Netflix

L O ¢
Gl

@e B

o
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Variables & Numbers (1)

e Python Console (IDLE, Spyder, ... .):
o We can perform any arithmetic calculation directly at the console.
o We can also execute various commands directly at the console.
o The console is a powerful tool used mainly for quick references and
serious debugging.

e Operators:
Arithmetic operators A
Comparison operators
Logical operators Priority
Bitwise operators

Assignment operators
|dentity operators

Membership operators -

O 0O 0O 0O 0 0 O




Variables & Numbers (2)

> @ = . ex_l.py

aspete itt

- ex_l.py print(2 + 2.0)

print(2 - 5)

print(3 / 4 * 5)
print(10 / 18)

print(10 / 4)

print(10 // 4)

print(1 + 2 + 3 + 4 / 4)
print((1 + 2 + 3 + 4) / 4)
print(2 ** 4)

print(7 % 3)

> Il External Libraries
Scratches and Consoles

ex_1

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_1.py
4.0
-3
3.75
1.0
2:8
2
7.0
2.5
16

1

Structure




tructure

\V/els

ables & Numbers (3)

= ex_l.py

aspete
ex_l.py
- ex_2.py

print(2 & 2)
print(2 | 5
print(3 ~ 2)
print(~10)
print(10 << 2)
print(10 >> 2)
print(bin(1 + 2))
print(bin(1 & 2))

External Libraries
Scratches and Consoles

ex_2

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_2.py
2

7

1

-11

40

2

19



Variables & Numbers (4)

Variable: a reserved memory location to store values.
Variable Properties:
Name

(@)

(@)

Naoming Rules: case-sensitive
e names should always begin with a letter
e letters, numbers, underscores

Value: various availoble data types

Integers: 1,10, 232, 34534, .. ..
Floats: 3.14,100.12345
Complex: 10 + 5j

Boolean: True, 1, False, 0

List: [0, 1.0, “two™], [1, 2, [3, 4, S]]
Set: {1,2,3, 4"
Tuple: (1, 2, “three”)

Dictionary: {I: ‘Adam”, 2: “Beatris"}

20



tructure

Var

ables & Numbers (5)

= ex_l.py

aspete
ex_l.py
- ex_2.py

print(2 & 2)
print(2 | 5
print(3 ~ 2)
print(~10)
print(10 << 2)
print(10 >> 2)
print(bin(1 + 2))
print(bin(1 & 2))

External Libraries
Scratches and Consoles

ex_2

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_2.py
2

7

1

-11

40

2
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¥ Project

Structure

>

y <

I

Variables & Numbers (6)

= ex_l.py 2 ex_2.py
aspete
= ex_l.py print(a, end =" ")

ex_2.py a += 10

* ex_3.py print(a, end =" ")

External Libraries

0y Scratches and Consoles del a

a =1

b =10

a ,b=>b, a
print(a, end =" ")
print(b, end =" ")

ex_3

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_3.py
10 20 10 1

Process finished with exit code 0
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Variables & Numbers (/)

aspete

= ex_l.py 10
= 50
print(a, id(a), "", b, id(b))

A ex_2.py
2 ex_3.py

~ ex_4.py % & B

I'll External Libraries print(a, id(a), "", b, id(b))
y Scratches and Consoles

a = input("please type a number: ")

print("the number you typed is", a)

ex_4

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_4.py
10 140586627820112 50 140586627821392

50 140586627821392 50 140586627821392

please type a number: 100

the number you typed is 100

Process finished with exit code ©




Variables & Numbers (8)

Data Type Conversions:

O O O O O

int(a, base=n)
float()
complex(a b)
str()
eval(text)

dir(_builtins_):

(@)

© O O O

Errors

[\ elgallgle}s

Interrupts

Keywords (True, False), ... .. )

Functions (abs', ‘all, ‘any, 'eval, ‘id, 'input, len’, ' max’, 'min,

24



Variables & Numbers

S
/7

y <

> @ = - ex_2.py ~ ex_3.py - ex_4.py

aspete # Data Type
2 ex_1.py int('100")

L ex_2.py print(a, type(a), end="\t")

a, ex_3.
=2-PY b = int('-100"')

& ex_4.py print(b, type(b), end="\t")

~ ex_5.py
External Libraries c = float('4"')
Scratches and Consoles print(c, type(c), end="\t")

d = str('-1234.56")
print(d, type(d))

e = eval('print("hello")')
e

ex_5

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_5.py
160 <class 'int'> -100 <class 'int'> 4.0 <class 'float'> -1234.56 <class 'str'>
hello

Z Process finished with exit code 0




~x € = = ex_l.py = ex_2.py -~ ex_3.py

aspete i1t- ” :
= ex_l.py print(abs(-10), end=" ")

L ex_2.py print(abs(-10.55))

L ex_3.
=3-pY print(bool(-125), end=" ")

= ex_4.py print(bool(@))

ex_5.py
- ex_6.py print(max(125, -25.6, 22, 1.2), end=" "
I'll External Libraries print(min(125, -25.6, 22, 1.2), end=" '
Scratches and Consoles print(sum([125, -25.6, 22, 1.2]))

print(round(1234.56), end=" ")
print(round(1234.56, 2))

ex_b6

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_6.py
10 16.55

True False

125 -25.6 122.60000000000001

1235 1234.56

Process finished with exit code ©

ructure




Variables & Numbers (11)

Built-in Libraries:
o math
m QCOS, acosh, asin, asinh, atan, atan2, ceil, copysign, cos, cosh, degrees, e,
erf, erfc, exp, expml, fabs, factorial, floor, fmod, frexp, fsum, gomma, gcd,
hypot, inf, isclose, isfinite, isinf, isnan, ldexp, lgomma, log, log10, loglp,
log2, modf, nan, pi, pow, radians, sin, sinh, sqrt, tan, tanh, tau, trunc
o random
m random.seed(number)
m random.seed() (uses the system clock by default)
m random.randint(from_o, to_b)
m random.random()

“External” Libraries - Modules:
o Fractions
o pandas
o tkinter
(@)

21



Flow Control / Conditional Statements (1)

e |tallcomes down to booleans....

o Values:
m True()
m False (0)

o Boolean numbers can be used in classic arithmetic operations:

o Example: a = True + 2-> 0=3

== 1== False
E 11=2 True
> 5>10 False
< 5<10 True

>= 4>=4 True

<= 4<=10 True




Flow Control / Conditional Statements (2)

Logical Operators:

o and
(©) or
o not
Q b aand b aorb not(a)
False False False False True
False True False True True
True False False True False
True True True True False

29



Flow Control / Conditional Statements (3)

e Operators:

(@)

© O 0O 0O 0o OO0 O o o o O

lombda

If-else

or

and

not

in, not in, is, is Not, <. <=, >, >= |= ==

A

&
<<, >>
+

1 1] %
0

Chain comparison:

° a<b<c
° a<b>c
° a>b<c

30



Flow Control / Conditional Statements

0 = = ex_7.py
aspete

2 ex_l.py
print(id(a), id(b))
print(a is b)

print (' skwddokkdrk ')

ex_2.py
2 ex_3.py
ex_4.py
ex_5.py a, b =10, 10.0
= ex_6.py print(id(a), id(b))
= ex_7.py print(a is b)
External Libraries print(a == b)

y Scratches and Consoles

ex_7

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_7.py
140669037504944 140669037504944

True

Fededkdkdeokkk

140669037505104 140669038261296

False

True

Process finished with exit code 0




Flow Control / Conditional Statements (5

aspete
ex_l.py
» ex_2.py
value = -8
= ex_3.py

b ex_4.py if value < 0:

" ex_5.py value = -value
ex_6.py print("absolute value is equal to:", value)
ex_7.py
= ex_8.py

> Il External Libraries grade = 4.2

y Scratches and Consoles )
if grade >= 5:

print("pass")
else:
print("fail")

ex_8

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_8.py
absolute value is equal to: 8
fail

Structure




Flow Control / Conditional Statements (6)

x> ex_7.py . ex_8.py ex_9.py

¥ Project

aspete

ex_l.py
ex_2.py
ex_3.py

amount = float(input('how much do the products cost? '))

~ ex_4.py

ex_5.py if amount > 400:

ex_6.py final_price = amount - 0.2%amount
2 ex_7.py print('final price is', final_price)
ex_8.py else:
ex_9.py print('final price is', amount)
> Il External Libraries

Scratches and Consoles

grade = float(input('type your grade: '))
ab = int(input('type number of skipped lectures: '))

if grade >= 5 and ab
print('pass')
else:
print('fail')

Structure

ex_9

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_9.py
how much do the products cost? 452

final price is 361.6

type your grade: 5.5

type number of skipped lectures: 6

fail

* Favorites




Flow Control / Conditional Statements (7

> € = ex_7.py -~ ex_8.py =~ ex_10.py

aspete
= ex_l.py
2 ex_2.py
= ex_3.py

num = int(input('type an integer:

2 ex_4.py

* ex_3.py if num >= 0:
* ex_6.py if num == @:
. ex_7.py print('zero")
ex_8.py else:
2 ex_9.py print('positive')
% 1se:
+ ex_10.py P .
print('negative’)
External Libraries

Crvatrhne and Cancalar
ex_10

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_10.py
type an integer: -15
negative

Process finished with exit code 0




Debuqgqin

e Critical skill in progromming (you must learn how to do
it and do it well)

e No single way to do it

e Biggest obstacle: “my code is right and the computer is

e Your best “friend" the debugger

e [wo approaches depending on the program’s

5 misbehavior:

Rﬁ "‘70 ?Qne. b o  Program runs without crashing: use the debugger to watch

the program'’s execution, stepping through the progrom

\“‘Dﬂ\"\ rd‘“\ one statement at a time.

o Prograom is crashing: start program execution under the
debugger, the debugger will automatically get control at
the point of the crash, where you can examine variable
values at that point.

e Whyisit called a"bug” In the 1940s, in a U.S. Navy
computer project using one of the first
general-purpose computers (Mark ), a programmer
found that a problem was due to a dead moth stuck in
a relay in the machine. Removing the bug allowed the
computer to run as programmed.

e g b b
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Qane

\Moﬂhn\ N\m\

Fiest qn‘nal case o
M/v)b Qodas) \‘m“

-( 541 Ln’n1 {owJ«

¥

‘oass” statement
o anull operation, when it is executed, nothing
happens
o useful as a placeholder when a statement is
required syntactically, but no code needs to be
executed

“‘assert” statement:

o statement has a condition or expression which is
supposed to be always true. If the condition is
false assert halts the progrom and gives an
AssertionError

Exceptions:
o More on this later. . ..

36



Debugqing (3)

‘g ex_6.py ex_7.py . ex_8.py = ex_9.py ex_10.py ex_11.py
(S 2
= ‘
& ex_1.py import math
'
ex_2.py
ex_3.py x = float(input('type a number: '))
ex_4.py
ex_5.py if x >= 0:
ex_6.py pass
ex_7.py else:
ex_8.py X=x+5
ex_9.py
ex_10.py assert x >= @
ex_l1.py squared_x = math.sqrt(x)
External Libraries
Run: ex_11

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_11.py
type a number: -11

%
« >

Traceback (most recent call last): ‘ Lt by bty 2t
File "/Users/dadaliaris/PycharmProjects/aspete/ex_11.py", line 12, in <module> |

assert x >= 0

"
-

AssertionError f

 Tiest ackval case oo
’“}‘h [0 3l P \‘a.“. {

dh

Process finished with exit code 1

s Structure
-



Python Loops (1)

Python has two basic loop constructs:

o for

o while
Before we check their syntax and usage we should mention the “ i
built-in function and the “ " member operator.
‘ "is used to produce a sequence of numbers
range(start, finish, step)

" ]

"is used for checking the existence of a value in a sequence of values

38



Pvthon Loops (2

= ex_10.py = ex_12.py = ex_ll.py

print(list(range(10)))
print(list(range(4, 10)))
ex_4-py print(list(range(2, 10, 3)))
. ex_5.py
ex_6.py my_list = list(range(5))
ex_7.py print(my_list)

ex_2.py
= ex_3.py

- ex_8.py
ex_9.py

print(7 in [1, 2, 3, 4, 5])
print(7 not in [1, 2, 3, 4, 5])
print('p' in 'Python')

= ex_12.py print('Py' in 'Python')
> Il External Libraries

ex_10.py
= ex_11l.py

Scratches and Consoles
ex_12

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_12.py
[8:; 1; 2; 3+:44:8:.6+:7,:8,9]

[4, 5, 6, 7, 8, 9]

[2, 5, 8]

[0, 1, 2, 3, 4]

False

True

Structure

False

True




Python Loops (3)

> 6 = =~ ex_10.py = ex_ll.py ~ ex_12.py . ex_13.py

aspete

ex_l.py for i in range(10):

ex_2.py print(i, end=',"')
: ex_3.py print('\n")

ex_4.py
ex_3.py artists = ['Reznor', 'Vedder', 'Keenan']
2 ex_6.py
2 ex_7.py for artist in artists:
ex_8.py print(artist, end=',')
= ex_9.py
ex_10.py : - ~ "
4 ex_11.py bands = ['NIN', 'Pearl Jam', 'Tool']

ex_12.
= ~-PY for i in range(len(artists)):

= ex_13.py print(artists[i], '-', bands[i])

I Evtarnal | ikhrariac

ex_13

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/
e,1,23,4,5,6,7,8,9,

Reznor, Vedder,Keenan,Reznor - NIN
Vedder - Pearl Jam
Keenan - Tool

= Structure




Pvthon Loops (4

.« ex_10.py = ex_l1l.py = ex_l12.py ~ ex_13.py

~n_eapy

+ ex_3.py list_1 = [1, 2, 3, 4]

& ex_4.py list_2 = ['one', 'two', 'three', 'four']

= ex_5.py
ex_6.py for dig, nam in zip(list_1, list_2):

» ex_7.py print(dig, nam)

+ ex_8.py
ex_9.py

v ex_10.py

number = float(input('type a number: '))

ex_11.py

ex_12.py while number >= 0:
= ex_13.py print(number, 'squared is equal to', number*number)
+ ex_l4.py number = float(input('type a number: '))

ex_14

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_14.py
1 one

2 two

3 three

4 four

type a number: 4

4.0 squared is equal to 16.0

Structure

type a number: -2




Structure

>

-~
<
3

v

*

Python Loops (9)

import random

com_num = random.randint(1, 10)
total_guesses = 0

while True:
total_guesses = total_guesses + 1
usr_num = int(input("what's your guess? "))

if usr_num == com_num:
break
elif usr_num > com_num:
print('go lower')
s else:
External Libraries print('go higher')

Scratches and Cor print('congrats, it took you', total_guesses, "guesses")

ex_15
/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProject

what's your guess? §

go lower

what's your guess? 2

congrats, it took you 2 guesses

i
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¥ Project

- ex_3.py
L ex_4.py
= ex_5.py
» ex_6.py
= ex_7.py

ex_8.py

= ex_9.py

~ ex_10.py
~ ex_11l.py
v ex_12.py
= ex_13.py
= ex_l4.py
= ex_15.py

~ ex_16.py

ex_16

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/

Python Loops (6)

» ex_16.py

my_str = "there's something strangely musical about noise"

for letter in my_str:
if letter in ['a', 'e'
continue
print(letter, end="")
print('\n")

for letter in my_str:
if letter in 'aeyuio':
continue
print(letter, end="")
print('\n")

thr's smthng strngl mscl bt ns

thr's smthng strngl mscl bt ns

43



Python Lists (1)

e List Definition & Characteristics:

o A collection or sequence of objects.
o Dynamic, its size can change at any time during the execution of a
program.

o Con contain objects of any size and any type.
o Has built-in methods.

o Is a mutable object that might contain immutable elements.

Liy



Python Lists (2)

D = . ex_16.py - ex_17.py

CR T PF
= ex_9.py

= ex_10.py my_listl = []

ex_l1.py my_list2 = list()
= ex_12.py my_list3 = [0, 1, 2, 3, 4]
A ex_13.py my_list4 = ['a', 2, 3.6, ['5', None]l
4 ex_14.py my_list5 = [[1, 2], [3, 4]]
my_listé = [[1, 2],
[3, 4]]

ex_15.py
ex_16.py

© ex_17.py print(my_listl, end="\t")

2 turtle_l.py print(my_list2, end="\t")
turtle_2.py print(my_list3)

= turtle_3.py print(my_list4, end="\t")
turtle_4.py print(my_list5, end="\t")

print(my_listé)

» turtle_S.py I

turtle_6.py
turtle_5 ex_17

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_17.py
(1 01 (e, 1, 2, 3, 4]
['a', 2, 3.0, ['5', Nonel]l [[2, 2], [3, 4]] [[1, 2], [3, 4]]




Python Lists (3)

» ex_17.py = ex_18.py

ex_11.py

a ex_12.
=41 my_list = [1, 2, 3, 4]

print("complete list", my_list, end="\t")
print("an element", my_list[2], end="\t")
ex_15.py print("an element", my_list[-1])

ex_16.py

~ ex_13.py
= ex_l4.py

2 ex_17.py """Tterating voer a list"""
for el in my_list:
print(el, end="\t")

~ ex_18.py
turtle_1.py
a turtle_2.py

print("list length", len(my_list))
turtle_3.py

= turtle_4.py ""“Incorrect index"""
turtle_5.py print(my_list[8])
turtle_6.py
turtle_5 ex_18

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_18.py
complete list [1, 2, 3, 4] an element 3 an element 4
1 2 3 4 1list length 4
Traceback (most recent call last):
File "/Users/dadaliaris/PycharmProjects/aspete/ex 18.py", line 15, in <module>
print(my_list[8])
IndexError: list index out of range




Pvthon Lists

» ex_17.py ~ ex_18.py

ex_l1.py

ex_12.
=&Y my_list = [8, 1, 2, 3, 4, 5, 7, 7, 8, 9]

print(my_list)
ex_l4.py print(my_list[0])

= ex_15.py print(my_list[1:3])
ex_16.py print(my_list[1:8:2])

2 ex_13.py

ex_17.py
print(my_list[:5])

print(my_list[5:])
print(my_list[::-1])

~ ex_18.py
turtle_l.py
turtle_2.py

turtle_5 ex_18

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_18.py
[0, 1, 2, 3, 4, 5, 7, 7, 8, 9]

0
[1, 2

(1, 3, 5, 7]
[e, 1, 2, 3, 4]
(5, 7, 7, 8, 9]

[9. 8; 7¢ 7o By 4:-3;72,:1:°8]

]




Python Lists (9)

~ ex_16.py = ex_17.py » ex_18.py = ex_19.py

= ex_l4.py

my_list = [[0, 1, 2, 3, 4],
8,8, 8.9

for row in my_list:

* ex_17.py for elem in row:

: ex_18.py print(elem, end="\t")

- ex_19.py print('\n")

 ex_15.py
~ ex_16.py

turtle_1.py
turtle_2.py

= turtle_3.p
! ny_list[1][2] = 100

s turtle_4.
-+-PY for row in my_list:

@ turtle_5.py for elem in row:
2 turtle_6.py print(elem, end="\t")

., turtle_7.py

turtle_5 ex_19

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_19.py
2 3 4 5 6 7 8 9

5 6 1008 9




Python Lists (6)

There are three distinct ways to add new elements on a list:

o : adds a new element at the end of a list (in-place)
o adds a new element at a specific index of a list
o . adds a new sequence of elements at the end of a list

There are four distinct ways to delete a list or elements of a list:
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Python Lists (/)

> € = : . ex_17.py -~ ex_18.py = ex_19.py = ex_20.py

2 ex_l4.py

ex_15.py
my_list = [1, 2, 3, 4]
print(my_list, end="\t")

= ex_16.py
2 ex_17.py
ex_18.py

my_list.append(100)
= ex_19.py

print(my_list)
~ ex_20.py
turtle_1.py my_list.append([99, 981)
a turtle_2.py print(my_list)
turtle_3.py

PO PG S

turtle_5S ex_20

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_20.py
[1, 2, 3, 4] [1, 2, 3, 4, 100]

[1, 2, 3, 4, 100, [99, 98]]




W Project

Python Lists (8)

e = =~ ex_16.py =~ ex_17.py ~ ex_18.py = ex_19.py

ex_l4.py
ex_15.py
ex_16.py
ex_17.py

= ex_18.py

ex_19.py

= ex_20.py

» ex_21.py

s turtle_l.py
a turtle_2.py

turtle_3.py
turtle_4.py

a turtle_S5.py
a turtle_6.py

turtle_S ex_21

my_list = [1, 2, 3, 4]
print(my_list, end="\t")

my_list.insert(2, 108)
print(my_list)

my_list.insert(200, [99, 98])
print(my_list)

another_list = ['a', 'b', 'c']
my_list.extend(another_list)
print(my_list)

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_21.py

[1, 2, 3, 4] (1, 2, 100, 3, 4]
[1, 2, 100, 3, 4, [99, 98]]
[1, 2, 100, 3, 4, [99, 98], 'a', 'b', 'c']

ex_20.py
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W Project

Python Lists (9)

e = =~ ex_16.py =~ ex_17.py ~ ex_18.py = ex_19.py

ex_l4.py
ex_15.py
ex_16.py
ex_17.py

= ex_18.py

ex_19.py

= ex_20.py

» ex_21.py

s turtle_l.py
a turtle_2.py

turtle_3.py
turtle_4.py

a turtle_S5.py
a turtle_6.py

turtle_S ex_21

my_list = [1, 2, 3, 4]
print(my_list, end="\t")

my_list.insert(2, 108)
print(my_list)

my_list.insert(200, [99, 98])
print(my_list)

another_list = ['a', 'b', 'c']
my_list.extend(another_list)
print(my_list)

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_21.py

[1, 2, 3, 4] (1, 2, 100, 3, 4]
[1, 2, 100, 3, 4, [99, 98]]
[1, 2, 100, 3, 4, [99, 98], 'a', 'b', 'c']

ex_20.py
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Python Lists (10)

s ex_22.py - ex_22.py
my Uist = [1,:2;3, & 3; 2; 1; 2]
my_list.remove(1)

my_list = [1, 2, 3, 4] print(my_list, end="")

2 ex_18
a, ex_19

del list
ex_2C e MY

my_list.pop()

e my_list = [1, 2, 3, 4] print(my_list, end="")

L ex_22 del my_list[:]

* turtle, print(my_list, end="") my_list.pop(4)

s turtle, print(my_list, end="")
. turtle, my_list = [1, 2, 3, 4]

del my_list[@] my_list.clear()

' ' = rint(my_list)
- turtle, print(my_list, end="") r ;

a turtle,

turtle
3 my_list = [1, 2, 3, 4]

= turtle, del my_list[0:2]
. turtle, print(my_list)
@ turtle,

turtle_S ex_22

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_22.py
(102, 3, 4][3, 4]
[2,. 3,4,:3,:2,:1;2]112; 3; 4; 3, 2, 1]1[2, 3, 4,:3,21[]




W Project

y 2

s turtle_l.p

Python Lists (11)

- ex_23.py

my_list = [1, 2, 3, 4]
my_list.reverse()
print(my_list)

my_list2 = my_list[::-1]
print(my_list, my_list2)

@ turtle_2.p
A turtle_3.p

turtle_4.p the lis ,
turtle_S.p my_list3 = [1, 4, 62, -4, 89]

@ turtle_6.p my_list3.sort()
s turtle_7.p print(my_list3)

turtle_S ex_23

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_23.py
[4, 3, 2, 1]

(4, 3, 2, 1] [1, 2, 3, 4]

[-4, 1, 4, 62, 89]
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Python Lists (12)

~ ex_21.py . ex_22.py ~ ex_23.py = ex_24.py

list_a, list_b = [1, 2,
print(list_a > list_b)

list_a, list_b = [1, 2,
print(list_a > list_b)
1ist_a, list b = [1, 2,
print(list_a > list_b)
1ist_a, list. b = [1, 2,
print(list_a > list_b)

turtle_l.p
A turtle_2.p
turtle_3.p list_a, Ust_b = [1, 2,
* turtle_4.p print(list_a > list_b)

ex_24

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_24.py

True
True
False
True
Traceback (most recent call last):
File "/Users/dadaliaris/PycharmProjects/aspete/ex 24.py", line 16, in <module>

print(list_a > list_b)

Structure

TypeError: '>' not supported between instances of 'int' and 'str'




Pvthon Lists

> € = ) = ex_22.py . ex_23.py = ex_24.py ~ ex_25.py
ex_19.py

+ ex_20.py
v ex_21.py

ex_22.py passwords = ['1234', 'abcd', 'pass']

ex_23.py

while True:
» ex_24.py .
2% your_pass = input('type your password: ')
A ex ; - .
-£2-PY if your_pass in passwords:

turtle_l.p print('welcome')

turtle_2.p break
2 turtle_3.p else:

turtle_4.p print('wrong password, try again')
s, turtle_S.p

turtle 6.p

ex_25

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_25.py
type your password: 55555

wrong password, try again

type your password: 1234

welcome




Python Lists (14)

~ = = ex_26.py
= ex_20.py

= ex_21.py
@ ex_22.py my_list = (1,2 ,3, 4, 5, 1, 1, 1]
5 ex_23.py print(my_list.count(1))

ex_24.py print(my_list.index(1), my_list.index(1, 2, 6))

A ex_25.
i my_nested_list = [1 ,[2 ,3], [4, 5, 1, 1], 1]

e X _26.py print(len(my_list), len(my_nested_list))

a turtle_l.p

» turtle_2.p print(max(my_list))

a turtle_3.p print(min(my_list))
= turtle_4.p print(sum(my_list))

aeeeale

ex_26

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_26.py
4

05

8 4

5

1

18




Python Strings (1)

A string is an ordered and immutable sequence of characters.

There is no specific type for characters in Python. A character is
simply a string with length equal to one.

Strings can be declared using single quotes (''), double quotes (*")
or triple single/double quotes (“"/ ““™)

Triple quotes can be used for multi-line strings and should only be
used for commenting our code(documentation/docstring).
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Python Strings (2)

2 turtle_l.p
turtle_2.p
turtle_3.p

» turtle_4.p

A turtle_S.p

. turtle_6.p

Aot D

ex_27

s ex_27.py

word = 'Python’
print(word, type(word))

word2 = str(123.45)
print(word2, type(word2))

print(max(word), "\t", min(word), "\t", sorted(word))

print('p' in word, '\t', 'P' in word, '\t', 'th' in word)

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_27.py

Python <class
123.45 <class

y P
False

L5Pt
True

‘str'>

‘str'>

Ihll ‘n‘l ’U.I lt'l Iyl]
True




Pvthon Strings (3

» ex_26.py ex_27.py .+ ex_28.py

word = 'Python 3.9'
print(word[8], '\t', word[1:4], '\t', word[-1])

turtle_l.p capitalize(): converts the first character to capital
» turtle_2.p count(): returns occurrences of a substring in string

2 turtle_3.p startswith() /endswith(): checks whether a string starts/ends with a specified suffix

turtle_4.p find(): returns the index of the first occurrence of a substring

. S > g c ’
 turtle_S.p index(): returns the index of a substring

turtle_6.p islower()/isupper(): checks if all characters in a string are lowercase/uppercase
- lower () /upper(): returns lowercase/ uppercase string

2 turtle_7. ; ) sanin . Jics 4 ’ yuca
unle..2:k 1strip()/rstrip()/strip(): removes leading/trailing/leading & trailing characters

turtle_8.p replace(): replaces substring
turtle_9.p split(): splits a string
+ turtle_10. splitlines(): splits a string at line boundaries

: turtle_11. len(): returns the length of string

turtle_12.
s, turtle 13.

ex_28

Structure

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_28.py
P 9




Python Tuples (1)

A tuple is an immutable & iterable ordered sequence of
element/objects.

Immutable:
o We can delete a tuple
o We cannot delete/modify its content

Similar methods to a list, except those that might change its
content.
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Pvthon Tuples

2 ex_27.py ~ ex_28.py

my_tuplel = 1, 2, 3, 4
print(my_tuplel, type(my_tuplel))

my_tuple2 = (1, 2, 3, 4, 5)
print(my_tuple2, type(my_tuple2))

my_tuple3 = tuple((1, 2))
print(my_tuple3, type(my_tuple3))

turtle_1.p my_tuple4 = tuple([1, 2, 3])
turtle_2.p print(my_tuple4, type(my_tuple4))

2 turtle_3.p
» turtle_4.p my_tuple5 = tuple('python')

. turtle_S.p print(my_tuple5, type(my_tuple5))

ex_29

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_29.py
(1, 2, 3, 4) <class 'tuple'>

(1, 2, 3, 4, 5) <class 'tuple'>

(1, 2) <class 'tuple'>

(1, 2, 3) <class 'tuple'>

('p', 'y', 't', 'h', 'o', 'n') <class 'tuple'>

Structure




Pvthon Tuples (3

D = . ex_26.py 2 ex_27.py . ex_28.py = ex_29.py = ex_30.py 2. ex_31.py

2 ex_23.py
ex_24.py

my_tuple = 1, [2, 3], 4, 'python'
2 ex_26.py print(my_tuple[1])

. ex_27.py print(my_tuple[1][0])

: ex_28.py print(my_tuple[1:3])

» ex_25.py

ex_29.py
- ex_30.py

my_tuple2 = 1, 2, 3, 4
print(len(my_tuple2))

ex_31.py

= turtle_l.p print(max(my_tuple2))

» turtle_2.p print(min(my_tuple2))
2 turtle_3.p print(sum(my_tuple2))

ex_30

/Users/dadaliaris/.conda/envs/aspete/bin/python /Users/dadaliaris/PycharmProjects/aspete/ex_30.py
[2, 3]

2

(2, 31, @

4

4

1

10

= Structure




Python Dictionaries (1)

A dictionary is mutable, iterable & unordered sequence of
key-value pairs.

o Keys must be unique

o Key types must be immutable

o Value can be of any type
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Pvthon Dictionaries

®

D [ —% EB = 1 B> @ @ IIP G Ml cs = =M ] x ," & (- ‘C:\Users'\,antho\.spyder-py3

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

& X Help

& Source Console ¥ | Object

3my_dictl = {}
4print(my_dictl, type(my_dictl))

6my_dict2 = dict()
7print(my_dict2, type(my_dict2))

9my_dict3 = {"a":"abcdef", "b":2, 4:[1, 2, 4, 9]}
10 print(my_dict3, type(my_dict3))

12my_dict4 = dict([("logl00", 2), ("pi", 3.14)])
13print(my_dict4, type(my_dict4))

15 letters [®a%, 8%, e, *dY]

16 numbers 2, :2; 3; 4]

17my_dict5 = dict(zip(letters, numbers))

18 print(my_dict5)

19my_dict6 = dict(zip(numbers, letters))

20 print(my_dict6)

21

Hara vau can aat haln af anv ohiact

Variable explorer File explorer Help

IPython console
(3 Console /A B

wdir='C:/Users/antho/.spyd
{} <class 'dict'>
{} <class 'dict'>
{'a"= "abcdef; 'b': 2; 4:

In [132]: runfile('C:/User

{} <class 'dict'>
{} <class 'dict'>
{'a’: "'abcdef'; 'b': 2, 4:

{'loglo0': 2, 'pi': 3.14} <class
et 35 'dY: 4}

{'a': 1, 'b': 2,

il aty 25 Mh'y 38 Yty 4

In [133]:

er-py3"')

[1, 2, 4, 9]} <class 'dict'>
{'loglo0': 2, 'pi': 3.14} <class 'dict'>
frata 1s: db&: 25 fets 3y Ad¥r 4%

ho/ .spyder-py3/temp.py’,

wdir='C:/Users/antho/.spyder-py3

[1, 2, 4, 91}
‘dict'>

ndn}

<class 'dict'>

Permissions: RW

End-of-lines: CRLF  Encoding: ASCII

Line: 21

Column: 1

Memory: 88 %




Pvthon Dictionaries (3

E1 p @I ai DG ) k= =» B R £ ® € 9 [C\sersiantho\.spyder-py3

Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
D temp.py B Q Source Console ¥ Object

singer = {"Tool":"Keenan r am" : "V r TSA Homme" }

w N =

print(singer["Q0TSA"])
| Harauau can aot haln of anv ohiact
for name in singer: Variable explorer  File explorer  Help
print(name, singer[name]) TPython console

6

(3 Console /A B

In [4]: runfile('C:
wdir='C:/Users/anth
Homme

Tool Keenan

Pearl Jam Vedder
QOTSA Homme

'O W

In [5]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 16  Column: 1  Memory: 84 %




Pvthon Dictionaries (4

= pBBD

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

(- % | C:\Users\antho\.spyder-py3

& X Help

£ Source Console ¥ | Object

."'

w N =

singers = {"Tool":"Keenan

for singer in singers.values():
print(singer)
7print(“\n")

6

for band in singers.keys():
print(band)
11print("\n")

3 for band, singer in singers.items():

print(“band name:", band, tsi

r name:

, singer)

Hara van can aot haln of anv ohiact |

Variable explorer File explorer Help

IPython console

(3 Console /A B

In [16]: runfile('C:/User
wdir='C: /. S|
Keenan

Vedder

Homme

Tool
Pearl Jam
QOTSA

band name: Tool singer name:
band name: Pearl Jam singer name:
band name: QOTSA singer name:

i [37]:

Keenan
Vedder
Homme

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 15

Column: 5 Memory: 87 %




Pvthon Dictionaries (o

=1 p @ a{ ]S G Ml ce k= =» B R £ ® € 9 [C\sersiantho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
D temp.py B Q Source Console ¥ Object

TR TR e R 1
vicilonarie
i
[ -

w N =

singers =
| Haravau can aat haln of anv ohiact
Variable explorer File explorer Help

print(singers["Tool PPython console
(3 Console /A B

6

> W 0

In [18]: runfile('C:/Users/anth
10 print(singers.get("Tool wdir='C:/Users/antho/.spyder-py3
11print(singers.get("! h Keenan
12print(singers.get("Clash n h key Keenan

13 None

14 no such key

15print(“Tool" in singers)

16 print("Clash" in singers) In [19]: runfile

17 wdir='C:/Users/anth

Keenan

Keenan

None

no such key

True

False

In [20]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 17 Column: 1 Memory: 80 %




Pvthon Dictionaries (6

=1 p @ ai DG ) k= =» B X ;e ¥ | C:\users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
D temp.py B Q Source Console ¥ Object

Dic+tionari
victlonal

singers =

| Harauau can aot haln of anv ohiact
singers|["Radiohead Variable explorer  File explorer  Help
6print(singers) T s

print("\n") 0y Console ya @ A

s At

9singers["Pearl Jam Vedder uckley '"Homme', 'Radiohead': 'Yorke'}

10 print(singers) {'Tool': 'Keenan', 'Pearl Jam': ['Vedder', 'Buckley'l],

11print(singers["Pearl Jam 'QOTSA': 'Homme', 'Radiohead': 'Yorke'}

12print(singers[ arl Jam ['Vedder', 'Buckley'l]

13

14 In [24]: runfile('C:/Users/antho/.spyder-py3/temp.py’
wdir='C:/Users/antho/.spy 3*)
{'Tool': 'Keenan', 'Pearl Ja 'Vedder', 'QOTSA':

'Homme', 'Radiohead': 'Yorke'}

UsWN =

Al

1.

{'Tool': 'Keenan', 'Pearl Jam': ['Vedder', 'Buckley'l],
'QOTSA': 'Homme', 'Radiohead': 'Yorke'}

['Vedder', 'Buckley'l]

Vedder

In [25]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 14  Column: 1 Memory: 83 %




Pvthon Dictionaries (/

=1 p @ ai 3 G Ml & = = P $ | C:\Users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help

D temp.py B Q Source Console ¥ Object

Nirtinnariaecs
victionariles:

3singers = {"Tool": "k
isingers2 = singers

6

| Haravau can aat haln of anv ohiact
Variable explorer File explorer Help

AAT

5singers2["00TSA"] =
7print(singers) -
gprint(singers2) 0 console /A @

.? pEanELTye") In [27]: runfile('C:/Us .spyder-py3/temp.py
L . wdir='C:/Users amt*:‘ spyd *‘>~)
%:from copy import deepcopy {'Tool': 'Keenan', 'Pearl Jam 'Vedder', 'QOTSA':
12 singers3 = deepcopy(51ngers) 'Buckley'}
13 singers3["Q0TSA"] = "J.Homme {'Tool': 'Keenan', 'Pearl Jam': 'Vedder', 'QOTSA':
’-prlnt(Slngers) 'Buckley'}
15print(singers3)
16
: {'Tool': 'Keenan', 'Pearl Jam': 'Vedder', 'QOTSA':
'Buckley'}
{'Tool': 'Keenan', 'Pearl Jam': 'Vedder', 'QOTSA':
'J.Homme'}

IPython console

In [28]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCHI Line: 16  Column: 1 Memory: 85 %




Pvthon Dictionaries (8

' @

LR =1 p @I ai [][3 G Ml ce = =» B o ," # & =) |C\sers\antho\.spyder-py3

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

& X Help

O temppy @

Dictionari
victionatl

singers = {

6

wwmwo v

W

del(singers["Tool"])
10 print(singers, “\n")

13print(singers)
14print(black_flag_singer, "\n")
Zéband_and_singer:singers.popitem()
17 print(singers)

18 print(band_and_singer, "\n")

20 singers.clear()

21print(singers)

22

23

15black_flag_singer=singers.pop( Black Flag

)

£% Source Console v Object

|_Hara vian can aat haln of anv ahiact

Variable explorer File explorer Help

IPython console

(3 Console /A B

In [34]: runfile('C:/Users/antho/.spyder-py3/temp.py’
wdir='C:/Users/antho/.spy y3')

{'Pearl Jam': 'Vedder', 'QOTSA': 'Homme', 'Soundgarden':
'Cornell', 'Black Flag': 'Rollins'}

{'Pearl Jam': 'Vedder', 'QOTSA': 'Homme', 'Soundgarden':
'Cornell'}
Rollins

{'Pearl Jam': 'Vedder', 'QOTSA': 'Homme'}
('Soundgarden', 'Cornell')

{}
In [35]:

End-of-lines: CRLF  Encoding: ASCHl Line: 23 Column: 1 Memory: 81 %




Pvthon Dictionaries (?

' @

nDes S pBBEDG NEEEpE BX 2 €

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

D temp.py B

C:\Users\antho\.spyder-py3

g X

Help

$¢ Source Console ~| Object

PBickianariass
victionariles:

Ealbums = {"Tool": Pearl J
5bands_sorted = sorted(albums.keys())
6print(bands_sorted)

8bands_sorted_r = sorted(albums.keys(), reverse=True)
9print(bands_sorted_r)
10

11print("\n")

1ialbums sorted = sorted(albums.values())
’-prlnt(albums sorted)

::albums_sorted_r = sorted(albums.values(), reverse=True)
17 print(albums_sorted_r)

18

e | Haoravaucanaathalnof | ")
Variable explorer File explorer Help

IPython console

3 console /A B

In [39]: runfile('C:/Users/anth

temp.py', wdir='C:

Us

['Black Flag', 'Pearl Jam', 'obfsA?,
'Soundgarden', 'Tool'l
['Tool', 'Soundgarden', 'QOTSA',

'Black Flag']

(3, 4
(8, 7

In [40]:

'Pearl Jam',

Permissions: RW

End-of-lines: CRLF

Encoding: ASCll

Line: 18  Column: 1

Memory: 76 %




Python Functions (1)

Functional Programming:

Hierarchical design

Smaller problems, easier to be solved

Development, debugging & maintaining effort & time
Less code (reusability)

Readability

Abstraction

O O 0O O O O

def function_name(parameters):
commands
commands
Return_statement

/3



Pvthon Functions (2

E1 p @ @ [ ][3 G Ml ce b= =» B X F* € C:\Users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
0 temppy B £ Source Console v Object

Eunct+ion ! a
nctions

import random

p rint ( Hello ) | _Hara vauncan aat haln of
Variable explorer File explorer Help

IPython console
(3 Console /A @

6

def say_hello():
print("Hello again

In [43]: runfile('C:/!
temp.py', wdir='C:

say_hello() Hello!!!!

Hello again!!!!

Hello again!!!!

Hello again!!!!

None

29

2
WN =W

=

'S

say_hi = say_hello
say_hi()

el el el
1o U

[

say_hi = say_hello() .
print(say_hi) In [44]:

'O W 0

def random_gen():
print(random.randint(1, 101))

B~ G

NNNNNDNND -
W Nk

5 random_gen () v

Permissions: RW End-of-lines: CRLF  Encoding: ASCHI Line: 26 Column: 1 Memory: 80 %




Pvthon Functions (3

S pOIBDG ) c

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

==

b X £ ® €& 9 [C\Users\antho\.spyder-py3

& X Help

$¢ Source Console v Object

Functions:

import random

5
6

& def random_gen():
9 print(random.randint(1, 101))

11 random_gen()
12print(random.randint(1, 101))

a = 100

o !

17 def print_num():
a = 200
print("a insid

a

o W

print_num()
print("a outside

NNNNE
[V

__Hara vau can aat haln of

Variable explorer File explorer Help

IPython console

3 console 1/A B

In [47]: runfile('C:/User

temp.py', wdir='C:/User

36

84

a inside this function is equal to 200
a outside this function is equal to 100

In [48]:

Permissions: RW End-of-lines: CRLF  Encoding: ASClI Line: 23 Column: 1 Memory: 80 %




Pvthon Functions

>OBEDG ME=EEHrE BX £F2 ¢
Editor - C:\Users\antho\.spyder-py3\temp.py
O tmppy @

C:\Users\antho\.spyder-py3

& X Help

£ Source Console v Object

Functions:

w N =

my_var = 0

6

def add_two():

PO W

global my_var
my_var = my_var + 2

print(“"inside add_two():", my_var)

W N b

tadd_two()
15print("outside the
16

function:", my_var)

Hara vau can aact haln of

Variable explorer File explorer Help
IPython console

[ console 1/A B

In [50]: runfile('C:/User
temp.py', wdir='C:/User
inside add_two(): 2
outside the function: 2

In [51]:

Permissions: RW

End-of-lines: CRLF  Encoding: ASCII Line: 16  Column: 1 Memory: 87 %




Pvthon Functions (5

L

B |~ =1 p @ a" 13 G Ml ce = =» B x ," [ € = |C:\Userslantho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
O temppy B £ Source Console v Object

Functions: I

B wWN =

tdef func_l( ): | Haravnucan aat haln of
print("func_1") Varizble explorer  File explorer  Help

< O U

IPython console

def func_2(): ; 03 Console 1/A B2

8 print("func_2
9 func_1()

In [52]: runfile('C:
temp.py', wdir='C
func_2

func_1

func_1

11 func_2()
12 func_1()
13print("\n")

6def func_3():
print(“"external function
def func_4():

print(“"internal fun
func_4()

external function
internal function

In [53]:

'O W

func_3()

NNNNRE
W Mok

Permissions: RW  End-of-lines: CRLF  Encoding: ASCHl Line:23  Column: 1 Memory: 80 %




Pvthon Functions

E pBBEDG NEEEnp N X F P € [cusemsintospyderp

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

0O temppy B £ Source Console v Object

: Internal

Hara vaou can aat haln of
Variable explorer File explorer Help

6

func_5( H IPython console

X = 200 =
print(x) (3 console 1/A 3

def func_6(): ETWEsélz rugfi}eiiz;,
X = 300 éséu.p, , wdir='C:

300

200

100

print(x)

func_6()
print(x)
l:func_S() In [54]:
18 print(x)
19

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 19  Column: 1 Memory: 80 %




Pvthon Functions

E pHBEDG MNE=EEnE X F£ ® €& 9 Cusersianthol.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
0O temppy @ £ Source Console v Object

Functions: Returning values 2}

def Computatioﬂs ( ) = Hara vai can aat haln of
result = 0 Variable explorer  File explorer  Help

IPython console

for i in range(11): 0 Console /A B3

result += i**2

return result In [59]: runfileg G-
temp.py', wdir='C:

12my_result = computations() 383
13print(my_result) 385 3025

- In [60]:

ey

2
6
7
8
9
0

-
F

16 def computations_2():
resultl = result2 =0

for i in range(11):
resultl += i**2
result2 += i**3

return resultl, result2

O W

imy_resultl, my_result2 = computations_2()
print(my_resultl, my_result2) ol

NNNNNN
=W N F

w

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 26 Column: 1 Memory: 82 %




Pvthon Functions (8

E1p @I al 0w G ) = =» B X £ ® € 9 Cusersiantho\.spyder-py3

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

[3 temp.py B Q sourcemnso[e v Objgc:

Functions: Parameters

| _Haro vaucan aat haln of
def negatives( ): Variable explorer  File explorer  Help

neg_list = list() TPython console

[ Console 1/ B3

2
6

for item in my_sequence:
if item<0:
neg_list.append(item)

temp.py', wdir='C:/U
return neg_list [-1, -2, -5]
13 [-1, -2, -5]
14 my_sequence = [-1, -2, 3, 4, - [-2, -5, -1]
15resl = negatives()
16print(resl) In [64]:
18 my_sequence = (-1,
19res2 = negatives()
20 print(res2)

3res3 = negatives()

21

22 my_sequence = {-1,
24print(res3)

5

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 25  Column: 1 Memory: 81 %




Pvthon Functions

E1 pDBEDPG ME=EEnpE BX £ ¢

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

C:\Users\antho\.spyder-py3

& X Help

£ Source Console v Object

Function

' def negatives(some_sequence):
neg_list = list()

6

for item in some_sequence:
if item<0:
neg_list.append(item)

'O W

return neg_list

14 my_sequence = [-1, -2, 3, 4, -5]
15resl = negatives(my_sequence)
16print(resl)

17

18 my_sequence = (-1, -2, 3, 4, -5)
19res2 = negatives(my_sequence)

20 print(res2)

res3 = negatives(my_sequence)
4print(res3)
25

21
22my_sequence = {-1, -2, 3, 4, -5}
23
2

Hara vaou can aat haln of

Variable explorer File explorer Help

IPython console

(3 Console /A B

In [63]: runfile('C
temp.py', wdir='C:/U
[-1, -2, -5]

[-1, -2, -5]

[-2, -5, -1]

In [64]: runfile('C
py', wdir='C:
-2, -5]
-2, -5]
-5, -1]

Permissions: RW

End-of-lines: CRLF  Encoding: ASCII Line: 25  Column: 1

Memory: 80 %




E1 p @ @ [][3 ¢ Ml & b= =» B X FfP® € C:\Users\antho\.spyder-py3
Editor - C:\Users\antho\.spyder-py3\temp.py & X Help
0 temppy B £ Source Console v Object

| Haravaucan aat haln of
max_min_avg ( my_list ) : Variable explorer File explorer Help
min_num = min(my_list) Python console
max_num = max(my_list) e
avg_num = sum(my_list)/len(my_list) 8 Consde1/al

6

In [65]: runfile('C:/User
temp.py', wdir='C:/User
-220.0

(-2, 2, 0.0) <class 'tuple'>

return min_num, max_num, avg_num

-

2O W 0 -

3
b

N

»some_list = [-2, -1, 0, 1, 2]

13

l4var_a, var_b, var_c = max_min_avg(some_list)
15print(var_a, var_b, var_c)

»
r

In [66]:

l:all_results = max_min_avg(some_list)
18print(all_results, type(all_results))
19

Permissions: RW  End-of-lines: CRLF  Encoding: ASCHI Line: 19  Column: 1 Memory: 74 %




Pvthon Functions (11

> BiEHD G M

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

0O temppy @

E=npl BX £° ¢

C:\Users\antho\.spyder-py3

& X Help

£ Source Console v Object

func(par_a, par b, par c):
print(“inside tion")
par_c.append(1)
par_a = []
par_b. append(l)

[1

par_a, par_b, par

this func

6

_c", par_a, par_b, par_c)

[1 2], 3. 41, I5; 6]
13 prlnt( fore function call")
‘-prlnt(a, ;
--prlnt( ")
1'func(a, b, c)
18 print("after function call
19print(a, b, c)
20

__Hara vau can aat haln of

Variable explorer File explorer Help
IPython console

QO Console 1/A B

In [68]: runfile('C:
temp.py', wdir='C:/User
before function call
11,21 3, 4] 5 6]

inside this function
par_a, par_b, par_c [] [3,
after function call
{1, 2113, 4, 11 [5; 6, 11

In [69]:

4, 11 [1

Permissions: RW

End-of-lines: CRLF  Encoding: ASClI Line: 20  Column: 1

Memory: 79 %




Pvthon Functions (12

s p @ a'l DG ) c =) X &£ € 9 |C\Usersiantho\.spyder-py3

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

0O temppy B £ Source Console v Object

Function

10

def greetings(name, greet="Hello", question="how are you?"): __Hara vau can aat haln of
print (g reet, name, question ) Variable explorer  File explorer  Help

6

< IPython console
7 greetings("Andy")

8 greetings( [ console /A B3

9 greetings(

10 print("\n")
Eigreetings(greet: Hello", question="h
13 greetings(question="hoy

In [87]: runfile('C:/User
temp.py', wdir='C:/Users/
Hello Andy how are you?

Hey Andy how are you?

Hey Andy how are you today?

| are you?
/ are yous",

Hello Andy how are you?
Hey Andy how are you?

In [88]:

Permissions: RW  End-of-lines: CRLF  Encoding: ASCII Line: 18 Column:

Memory: 80 %




Er pBEDG NE=EEnE BX 2 €

Editor - C:\Users\antho\.spyder-py3\temp.py
0O temppy B

C:\Users\antho\.spyder-py3

& X Help

£ Source Console v Object

Par

def avg(*numbers):
sum_of_numbers = 0

for num in numbers:
sum_of_numbers += num

-
6

return sum_of_numbers/len(numbers)

D W

=

llprint(avg(l, 2, 3, 4))

12print(avg(1, 2, 3, 4, 5, 6, 7, 8, 9, 10))
13

14 def grades(name, **courses):

15 print(name, ":")

16
16

—
1

for course, grade in courses.items():
print(course, "=", "grade")

-

o W 0

rades("Andy", Python=7)
o

9 )
grades("Jeff", Python=9, Physics=10)

NNNN
[FVIN

| Harouauncan aat haln of
Variable explorer File explorer Help

IPython console
(3 Console 1/A @

In [96]: runfile('C:
temp.py', wdir='C
2.5

5.5

Andy :

Python = grade

Jeff :

Python = grade
Physics = grade

In [97]:

Permissions: RW

End-of-lines: CRLF  Encoding: ASCll Line: 23 Column: 1

Memory: 75 %




Pvthon Functions (14

E1 pHERG NEEENE BX F* €
Editor - C:\Users\antho\.spyder-py3\temp.py
O temppy 8

C:\Users\antho\.spyder-py3

& X

Help

£ Source Console ¥ Object

w N =

3 import math

ydef func(x, y):
return math.pow(x,y)

[ N0 I -

8 math_functions_list = [abs, math.sqrt, func]
10 print(math_functions_list[0], math_functions_list[0](-11))
11print(math_functions_list[2](4, 2))

14 math_functions_list = [abs, math.sqrt, math.logl0]

16 def menu():

user_choice = int(input(“Ch
user_num = float(input("Give a
return user_choice, user_num

PN

@ W 00~

def calculate(user_choice, user_num):

return math_functions_list[user_choice] (user_num)
i choice, num = menu()
print("Result:", calculate(choice, num))

NNNNNDNN

| O W Nk

Permissions: RW

Al

Xi|

End-of-lines: CRLF

Variable explorer File explorer Help

__Hara vou can aat haln of

IPython console
3 Console /A @

In [102]: runfile('C:

p py', wdir='C

‘\4)3

<built-in function abs> 11
16.0

Choose functionality:1

Give a number77
Result: 8.774964387392123

In [163]:

Encoding: ASCll Line: 26  Column: 1

Memory: 81 %




S pOBDG MNEEEHE BX £2 €

Editor - C:\Users\antho\.spyder-py3\temp.py
0O temppyB

C:\Users\antho\.spyder-py3

& X Help

£ Source Console | Object

O

6

> ® ® ®

® ®
o O ®

- <
o

PO W

s

my_list = [-2, -1, 0, 1, 2, 4]

-
D

igcubed_numbers = lambda x:x**3
14 cubed_list = [cubed_numbers(x) for x in my_list]
15print(cubed_list)
ositive_numbers = lambda x: x>0
rint(list(filter(positive_numbers, my_list)))

__Hara vau can aat haln of

Variable explorer File explorer  Help

IPython console

(3 Console 1/A B

In [168]: runfile('C:

[-8; <1, 8, '1; & 64l
(1, 2, 4]

In [109]:

Permissions: RW

End-of-lines: CRLF  Encoding: ASCII Line: 20 Column: 1  Memory: 85 %




Python Modules (1)

Python implements the concept of modular programming
through modules.

\Y [eYe IV] (=5

o A Python file (or object file) in our computer that
contains code that is available for usage.
m User-defined modules
m Built-in modules
m Code repositories (pip, condaq, ... .. )

88



Pvthon Modules

E1 pEBEDG NEEEpE BX £2 ¢

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

() area_computation.py 8  temp.py

& [Q area_computation.py temp.py B

C:\Users\antho\.spyder-py3

& X Variable explorer

B LEE A~

w N =

4
5
,-
6

def square_area(a=1):
return a*a

def rect_area(a=1, b=1):
return a*b

V= O W o

1 import area_computation

3print(area_computation.pi)

4print(area_computation.rect_area(10, 11))

Name Type Size Value
pausing for the
2nd time

5 pausing for the Vv

str 1

itor usr _ctre

Variable explorer File explorer Help
IPython console g X

[ console 1/A B -3

In [69]: runfile
wdir='C:
py3')

Reloaded modules:
area_computation
3.14

110

In [70]:

Permissions: RW

End-of-lines: CRLF

Encoding: ASCll

Line: 19  Columm: 1 Memory: 91 %




Pvthon File Handlin

®

D | E 0 » @ @ L3 G Ml o = =» B X £ ® €& - C\Usersiantho\Desktop\backup_files\dev

Editor - C:\Users\antho\Desktop\backup_files\dev

(3 untitedo.py E3 ibm02.nodes

£ 9 untitledo.py ibm02.nodes B3

& X | Help

£% Source Console v Object

file_object = open("ibm02

file_data = file_object.read()

print(file_data)

1
2
6
7
8
8
9
9
0
0
1
2
3

1

16 file_object.close()
17

a0
al
a2
a3
a4
ab
ab
a’
a8
a9
alo
all
al2
al3
al4
al5
alé
al7
als
al9
az2o0
a2l
az22
az23
a24
a25
az26
az27
a28
a29
a30

16
14
6

16 &
16
16
16
16
16
16
16
16

Here you can get help
of any object by
pressing Ctrl+1in
front of it, either on
the Editor or the

16 Variable explorer

16
16

IPython console

File explorer Help

16 (3 console /A B

g X

TR

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
>

Permissions: RW

End-of-lines: CRLF

Encoding: UTF-8

alol74
algl7s
alol7e
alol77
alol7s
alol79
alolse
alolsl
alols2
alols3
alols4
alolss
alolse
alols7
alolss
alols9
alolse
219191

Line: 17

16 &
16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16 |
Column: 1 Memory: 83 %
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Pvthon File Handlin

= @ » QI @ II} G Ml . = =» - x ," A (- C:\Users\antho\Desktop\backup_files\dev
Editor - C:\Users\antho\Desktop\backup_files\dev\untitled0.py & X Help
[ untitledo.py B ibm02.nodes £ [ untitledo.py ibm02.nodes (3 £ Source Console ~ Ob]ect‘r

i1 a0 1608 2
2 al 16
3 a2 16

B a3 16 Here you can get help
file_object = il .nodes ; a4 16 of any object by
: a5 16 pressing Ctrl+1 in
ab 16 front of it, either on

file_data = file_object.read(10) E: 2; 12 the Editor or the
P rint ( f11e_data) 10 a9 16 Variable explorer File explorer Help

more_file_data = file_object.read(12) = :1? }2 TPython console

print(more_file_data) 13 a12 16 EE, Console 1/A 3
14 al3 16
al4 16 In [25]: runfile(

als 16 K
alé 16
3 al7 16
18 file_object.close() 19 als 16
20 al9 16
a20 16
s e In [26]:
a23 16
a24 16
a25 16
a26 16
a27 16
a28 16 16
a29 14 16

a30 6 16
>

=

1
2
]

1
6
7
o
9
0
0
1
12
3

up_files
/', wdir=
files/d

©o0o~NO U

=}

Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Line: 19 Column: 1 Memory: 87 %




Pvthon File Handlin

@ » @ a" L3 ¢ Ml &2 = =» B X F e & C:\Users\antho\Desktop\backup_files\dev
Editor - C:\Users)\ p\backup_files\dev\untitled0.py & X | Help
(3  untitledo.py B ibm02.nodes £ (9 untitledo.py ibm02.nodes B3 &% Source Console ~ | Object

ab e e

al 16

file_object = open("ibm02.r : a2 16
i a3 16 Here you can get help

for i in range(5): : a4 16 of any object by
line = file_object.readline() 6 a5 16 pressing Ctrl+I in
print(line) f ab 16 front of it, either on
: a; }2 the Editor or the

flle_Ob]eCt-61ose( ) :9 16 Variable explorer File explorer Help

alo 16 IPython console
File obiuct i 4 TR 2 all 16 ‘_
ile_object = open("ibm02.nodes") 13 al2 16 (3 console 1/A B
14line = file_object.readline() . are =
15 print(line) 16 als 16
16 17 alé 16
17while line: 18 al7 16
18 line = file_object.readline() 19 als 16
19 print(line) 0 al9 16
20 21 a20 16
21 file_object.close() 2 a2l 16
22 23 a22 16
1 a23 16
a24 16
a25 16
a26 16
az27 16
a28 16 16
a29 14 16
a30 6 16

wN -

1
5
6
¥ |
8
9
0

¥

0N

-k

[
G

> In [29]:

Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Line: 22 Column: 1 Memory: 83 %




Pvthon File Handlin

Eo pBBDG N =E=EEpE BX £

Editor - C:\Users\antho\Desktop\backup_files\dev\untitled0.py
(3 untitiedo.py

ibm02.nodes

% 0

untitled0.py

(- C:\Users\antho\Desktop\backup_files\dev

ibmo2.nodes 3

& X Help

& Source Console v Object

wN =

file_object = open("ibm@2.nodes")

linel = file_object.readline()
print(type(linel))
7print(linel)

S WS IS

[

91line2 = file_object.readline().split()
10 print(line2)

11print(type(line2))

12print(line2[0])

13print(line2[1])

iSfile_object.close()
16

1

2

1

ao
al
a2
a3
a4
a5
ab
a’
a8
a9
aloe
all
al2
al3
al4
al5
al6
al7
als
al9
az2o0
a2l
a22
a23
az4
a25
az6
a27
a28 16
a29 14
a30 6

Permissions: RW End-of-lines: CRLF

Encoding: UTF-8

A

Here you can get
help of any object by
pressing Ctrl+1in
front of it, either on
the Editor or the

Variable explorer File explorer Help
TPython console

(3 console 1/A B

In [34]: runfile(
Desktop/backup_
tle
antho/Desktop/bac
<class 'str'>
a0

['al', |4|’ '16']
<class 'list'>

al
4

In [35]:

>

Line: 16  Column: 1 Memory: 87 %




Pvthon File Handlin

®

D L =E0 G . = =» R x ,‘ a & | C:\Users\antho\Desktop\backup_files\dev
Editor - C:\Users\antho\Desktop\backup_files\dev\ibm02.nodes & X Help

(3 untitedo.py 3 ibm02.nodes £ 9 untitledo.py ibm02.nodes £ & Source Console ~ | Object
)32 alg324

al9325
al9326
al9327
al9328
al9329

s 2 2 alo330
for line in all_lines: al9331

if line.strip()[0][0] == "a": 19335 219332
print(line) 10334 19333

' _ a19334
file_object.close() ] al933s
a19336

a19337

a19338

a19339

a19340

a19341

(=]

A~

-
[0

file_object = open("ibm02.n

N

Here you can get
help of any object by
pressing Ctrl+1 in
front of it, either on
the Editor or the

=
'S

all_lines = file_object.readlines()

= e
o= S

-
(<]

Variable explorer File explorer Help

=
(=]

TPython console

(3 Console /A B3
al9334

1
2
6
7
8
8
9
0
0
1
2

1
7
1

alo3s3s
alo336
alo337
alo33s
alo339
algo340
algos4l

v

> In [37]:
Permissions: RW End-of-lines: LF  Encoding: ASCHl Line: 1 Column: 23  Memory:
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thon File Handlin

®

D = EQ p @ @ I3 G Ml L= =» B X|F e €& ) | C\Users\antho\Desktop\backup_files\dev
Editor - C:\Users\ \Di p\backup_files\d: itled0.py & X Help
(3  untitedo.py B3 ibm02.nodes temp.txt £ [ untitledo.py ibm02.nodes temp.tt 3 & Source Console ~ Objecbi

luser generated numbers

2 101 Usage

3 55 L

4 Here you can get
help of any object by
pressing Ctrl+1in
front of it, either on
the Editor or the

wN -

Variable explorer File explorer Help
IPython console & X
Q console /A B - &
In [53]: runfile('C:/Users/antho/ Lo

=

WNROWOUONOWU S

2 feud g

14 file_object = open("temp
file_object.write("user
ﬂfor i in range(2): )
e s il e e type & nunber: 10
file_object.close() type a number: 55

In [54]:

NNNN
WNEFEF OO WL

Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Line: 22 Column: 1 Memory: 85 %




thon File Handlin

=EQ0 p @ @ DG Y e E=p B X £ @ & P [cusersiantho\Desktop\backup_files\dev
Editor - C:\Users\antho\Desktop\backup_files\dev\untitled0.py & X File explorer
(3  untitledo.py B3 2 ¢ (+]
A Name Type Date Modified
& _pycache_ File Folder 4/6/2020 11:11 A...
= temp_dir File Folder 4/6/2020 8:58 PM
[% fixing_tetris_notes.txt 259 KB txt File 4/5/2020 11:35A...
[® fixing_tetris.py 5 KB py File 3/24/2020 5:29 PM
@ ibm_backup_1.py 260 KB py File 3/30/2020 9:47 A...
import os [® ibm_backup.py 258 KB py File 4/3/20203:37PM  ,

W N =

int("C Desl Variable explorer File explorer
prin T\ i antho\\Desktop
IPython console
file_object = open("C:\\Users\\ ho\\Desktop\\backup f s\\dev\\ibr 3 cConsole1/A B
file_object.close()

=

=

: In [70]:
print(os.getcwd())
In [70]: runfile('C:/U

i 0 L backup_files/dev/untit

print(os.listdir()[:10]) antho/Desktop/backup_files/dev
C:\Users\antho\Desktop\backup_files\dev\ibmOl.nets
E : C:\Users\antho\Desktop\backup_files\dev
os.mkdir("temp_dir") ['desktop.ini', 'fixing_tetris.py',
'fixing_tetris_notes.txt', 'ibm@l.nets',

s 'ibm0l.nodes', 'ibm@1l.pl', 'ibm@l.py', ‘'ibmOl.scl’,
0s. rename( ibm_app r'Oa:?‘.__‘, \ 1bm_approach .P) 'ibm02.nets’ . 'ibm02.nodes']

CONOUEWNREOOONO WU A

WN PO

~No s

In [71]:
os.remove("ibm_approach

INNNRNNNRNNNN R

1 © 0

~

>
Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Line: 29 Column: 1 Memory: 87 %




Python Code “Quality" (1)

e Good Code:
o Does what is supposed to do.
Does not contain bugs, errors, logic errors, etc.
Readable
Maintainable
Extensible

O O O O

o Style Guides:
o PEPS8 (https://pep8.org/) & PEP257
(https://www.python.org/dev/peps/pep-0257/)

e Linters: The “annoying” underlines generated in most IDEs . . . ..
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https://www.python.org/dev/peps/pep-0257/

Python Code "Quality” (2)

Linters (errors, potential errors, code patterns, style):
o PYLIht
o PyFlakes
o Bandit
o Mypy

You should find the appropriate plug-in for the IDE of your
choice....
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- “‘Laws”, “Rules” & “Principles” related to Software .

Development/Coding

e Murphy's Law: “If something can go wrong, it will"

e Brook's Law: “Adding manpower to a late software
project makes it later”

e Conway's Law: ‘Any piece of software reflects the
organizational structure that produced it"

e Linus's Law: “Given enough eyeballs, all bugs are
shallow"

e Ninety-ninety rule: “The first 90% of the code takes
10% of the time, the remaining 10% takes the other
90% of the time"

e Knuth's optimization principle: “Premature
optimization is the root of all evil"
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EtavaAnmiikec ACKNOELG

1-MNapoucLAoTE Eva ATIAO TTAPABELYHO YLO KABE Evav
Ao TOUG APLOPNTLKOUG TEAECTEG TNG YAWO TG,

2 - Anpltoupynote duo PeTaPANTEG pe A&BoG ovopaoia
KL TIXPXTNPINOTE TOV TPOTIO PE TOV OTtolo
TIAPAYOVTOL ELOOTIOLNOELG OTNY KOVOOAQ.

3 -Tp&YPte Eva PLKPO TTAPEDELYNT XPHONG TNG EVIOAAG
input.

4 - Mol& B elval N TLHNA TNG HETARANTAG O ETA TNV
EKTEAECN TWV TIAPAKATW AVAOETEWY,

e a=7-6/4

e a=a/2-a/3-a/4

e a=1-1/5-5/8-2+11

S - TP&YTE TG EVIOAEG EKXWPNONG WOTE N METARANTA
Q V& TIAPEL TIG TTAPAKATW TLHEG:
e Tov ueoo 6po Twv petaPAnTwy b, ¢, d, e.
e To umoloLtto tng daipeong Tou b pe to ¢,
TPOOQAUENMEVO KT d.
e TnvamoAutn TLPA TNG SLadopdg Twy c KoLt d. g



EtavaAnmiikec ACKNOELG

6 - TP&YTE EVa TIPOYP MG TO OTIOLO SEXETAL EVAV
TevtaPnoLo apltbuod wg eicodo (dev xpel&leTal va
eleyxOel To MANOOG TWV YNPlwv) KAL ETOTPEDEL TO
&Opolopa Twv YnPplwyv Tou KAL ToV XPLBUO
AVECTPAMMEVO.

7 - Tp&YTE Eva TTPOYP MG TO OTtolo uTtoAoyileL TNV
EukAeldela amtootaon dUo onuelwv.

8 - MPaYTE EVa TTPOYPOMUC TO OTIOLO SEXETAL TPELG
APLOPOUG KOL ETILOTPEPEL TOV HEYLOTO, XWPLG TN
XPNon TNG cuv&PTNONG MAax.

9 -MPGYTE EVA TTPOYPOMUUC TO OTIOLO TTAPAYEL TQX 6
voUpEePX Tou AOTTOo (o 1 €wg 49). Mold elval eva
TOAVO TPOPRANUG TTOU PTTOPEL VO TIPOKUYEL ATTO TNV
EKTEAEC TOU KWILKQ,

10 - Na ypadel Eva TipOypaupa To oTtolo Ba
uttoAoytlel Tnv akdAoudn cuv&ptnon:

o flxy)=
o X-Y, x>= 0, y>=0
o x4y x>=0, y<0

x - |yl, x<0, y<0
o lyl y 101



EtavaAnmiikec ACKNOELG

11 - YAoTtoltnote To Ay vidt METpaA-PaASL-xapti. Ot
TIALKTEG TTOU CUMHPETEXOUV ELOTE ECELG KAL O
UTTOAOYLOTAG (Ol ETILAOYEG TOU UTTOAOYLO T TIPETIEL VK
ylvovtal e tuxaio Tpoto). O apltBuog Twy yUupwy Tou
B KPLVOUV TOV TEALKO VLKNTI TIPETIEL V& DLVETAL TNV
aPXN TNG EKTEAEONG TOU TIPOYPAPHUATOG KTTO TO
xprotn.

12 - ‘Evaig BLOPNXOVLKOG OVEAKUCTAPOG HTTOPEL VO
dexBel pexpt 10 TakeTa Ko €wg 1000 kA& Bapog. Na
YPadel KATGAANAO TIPOYPAPPG TO OTtolo B SEXETAL
KaT'emavaAnyn To B&POoG KABE TTAKETOU KAL KATAK TNV
oAokANpwon Tou Ba epdavidel Tov CUVOAMKO apLlBuo
TIAKETWY KL TO OUVOALKO B&POG Tou £XEL HETADEPOEL.

13 - Na ypadel Eva TtpOYpPaPHUa To oTtolo Ba SExeTal
gEvav aplBuod n peyaAutepo tou 10 oTnv €l0od6 Tou Kot
Ba eppavilel OAoug Toug apPLBPOUG aTtO TO 2 HEXPL TO
N TtoU lvail TTPWTOL.
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EtavaAnmiikec ACKNOELG

14 - Na ypagdel Eva TTpoypappa To ottolo Ba ZNTAEL T
password Tou XpAo TN TTPOTOU TIPOXWPNOEL OE KATIOLX
&GAN Aettoupyla. Z€ TteplTTWON TPLWY KTTOTUXNMEVWY
TIPOOTIAOELWY TO TIPOYPAUPG B “KAELBWVEL” yla Eva
AeTtTO. (tip: XpnOlpoTTOLAOTE TNV cuvapTnon sleep tou
module time).

15 - Na ypadel Eva TTpOypOHUG TO OTIoLo Ba TP AYEL
ML AMoTa TTou B TTEPAXHPBAVEL TLG TETPAYWVLKEG
PLZeC TWV &PTLWYV APLOUWY PLAG AMlOTAG.

16 - Na ypadel Eva Tpoypappa To oTtolo Ba StaB&lel
ML AoTa pe aptBuoug amo to 1 €wg to 100
(ETULTPETIOVTAL TO SITTAOTUTIA) KOL B ETILOTPEPEL YL
VEQ AlOTO HE TN OUXVOTNTA ENPAVIONG TWV KPLOHWV.

17 - Na ypagdel Eva TTpoypappa To oTtolo Ba epdavidet
TNV CUXVOTNTA ENPAVIONG TOU KABE XAPAKTNPG EVOG
KELMEVOU TtoU B SIVETAL TG ToV XPAOoTN.

103



EtavaAnmiikec ACKNOELG

18 - ALB&OTE KOL UNOTIOLIOTE EVA TIAPADELYHD
XPNoNG Tou aAyopiBpou KpuTttoyp&dnong Tou
Katoapa.

19 - Na ypadel Eva TpOypappa To oTtolo Ba adapel
Ao EVa KEIPEVO OAG T tabs KAl Ta KEVA KOl B T
AVTIKAOLO TS e underscores.

20 - Na ypadel eva TTpOYyPOUG TO oTtolo Ba
ETILOTPEDEL TOV APLOPO CUNDPWVWY KAL PWVNEVTWY
EVOG KELPEVOU.

21 - Na ypadel Eva TTpOYPAUPG TO OTtolo B SEXETAL
EvVav KWOLKO OO ToV XPNoTN Kot Ba Kplvel TNV
duvaTOTNTA XProNG Tou BAOEL TWV TTAPAKATW

TpoUToBETEWV:
e TIPETEL VQ aToTeAElTAL aTtd 8 £wg 11
XOPAKTAPEG

e TIPETEL VA TIEPIAGUPAVEL
0 TOUAGXLOTOV VO KEDOAAQLO YPAMMC
o  €vav aplBuod kal eva special character
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EtavaAnmiikec ACKNOELG

22 - Not ypadel Eva TTPOYPOMUG TO OTtolo Ba SLtaB&leL
Eva KElPEVO TTou SLVETAL GO ToV XPNOo TN KAt B
ETILOTPEDEL OAOUG TOUG SLAPOPETIKOUG XAPAKTNPEG
TTou epdavI{ovVIaL HECO OE QUTO.

23 - Na ypagdel Eva TTpOYypaUUG TO OTtolo Ba SEXETAL
EVQ KELMEVO ATIO TOV XPNOoTN KAl B dNULOUPYEL EV
AEELKO HUE KAELOLA TO YPAPHOATO TOU KELMEVOU KOL TLUEG
Tov apLlOuo NP AVIONAG TOUG.

24 - Na ypadel Eva TIPOYPAPHA TO oTtolo dNULoupyEl
Eva AeELKO BAOEL TWV TIANPODOPLWY TIOU ELOARYEL O
XPNOTNG KoL &POPOUV KATIOLO TPOLOV (KWSLKOG
TPOIOVTOG KAl TLN). H Stadikaoia Ba oAokAnpwveTaL
OTAV 0 XPNOTNG SWOEL APVNTLKN TLHA YL& KATIOLO
TPO(OV. META TO TTEPAG TNG TTAPATIAVW SLASIKACLAG
Ba eppavietal oTnv 006vVN TO TIPOLOV HE TN
MEYXAUTEPN TLHA, TO TTPOLOV PE TN HLKPOTEPN TLHNA KL
N MEON TLHA TTPOLOVTOG.
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EtavaAnmiikec ACKNOELG

25 - Na ypadel uua cuvaptnon Tou 6a TTapayeL
TUXailoug aplBuoug amo to 1 ewg kat To 100,
dpPovTL{oVIAG V& NV ETTAVOAGUBAVETAL O (8LOG
apLOOG oTnV (8La KARpwon,.

26 - Na ypagdel Lo ouv&ptnon Ttou Ba SEXETAL EVO
SADAPLOPNTLKO KOl B ETILOTPEDEL EVA AEELKO [E
KAELOLA TOUG XAAPAKTAPEG TOU KELPMEVOU KOL TLHEG TO
TANB0G epdavioewy ToU KAOE XAPAKTAPA.

27 - Na ypadel 0 aAyopLlOuog oslplakng avalntnong
ME TNV Hopd ouvapTNONG.

28 - Na ypadel hLa ouv&pTnon Ttou Ba EAEYXEL KATA
TG00 EVAG APLONOG elval TEAELOG.
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