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Prosze przynosic (i uzywac) wtasne laptopy — w miare mozliwosci



Najwazniejszg czescig tego kursu sg zajecia laboratoryjne.

Bedg Panstwo pisaé programy oparte wytgcznie na materiale z wyktadow.
Ocena z laboratorium na podstawie czgstkowych ocen z kolokwium.
Egzamin ustny.

Oceny czgstkowe: 2.0, 3.0, 3.5,4.0,4.5,5.0

Aby ukonczycC kurs trzeba uzyskac zaliczenie projektu oraz zdoby¢ minimum 3.0
z zajec laboratoryjnych i 3.0 z egzaminu ustnego.



Moim celem jest nauczy¢ Panstwa podstaw programowania.
Prosze mnie o wszystko pytac, nie ma gtupich pytan.



Omawiane tresci:
- Python
- NumPy

- Matplotlib



Python



https://www.python.org/downloads/

& python’ o I (-

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows

Download Python 3.10.7

Looking for Python with a different OS? Python for Windows,
Linux/UNIX, macOS, Other

Want to help test development versions of Python? Prereleases,

Docker images

Looking for Python 2.7? See below for specific releases

Wybieramy: Download Python...



Jesli potrzebna starsza wersja:

Active Python Releases

For more information visit the Python Developer's Guide.

Python version
3.10

3.9

3.8

3.7

2.7

Maintenance status
bugfix

security

security

security

end-of-life

First released

2021-10-04

2020-10-05

2019-10-14

2018-06-27

2010-07-03

End of support
2026-10
2025-10
2024-10
2023-06-27

2020-01-01

Release schedule

PEP 619

PEP 536

PEP 569

PEP 537

PEP 373

Looking for a specific release?

Python releases by version number:

Release version
Python 3.7.14
Python 3.8.14
Python 3.9.14
Python 3.10.7
Python 3.10.6
Python 3.10.5

Python 3.9.13

[ Te g N

View older releases

Release date
Sept. 6,2022
Sept. 6,2022
Sept. 6,2022
Sept. 6,2022
Aug. 2, 2022

June 6, 2022

May 17,2022

BAimmebs o AT

o 0 e (o » @

(e

Download

Download

Download

Download

Download

Download

Download

Click for more

Release Notes

Release Notes

Release Notes

Relsase Notes

Release Notes

Release Notes

Release Notes



Prosze, pozwoli¢ Pythonowi zainstalowac sie tam, gdzie chce!

Wybieramy IDLE (Python...):

(link powinien by¢ w menu start)
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Interpreter Pythona jako kalkulator
— O

# |DLE Shell 3.10.7

File Edit Shell Debug Options Window Help

itags/v3.10.7:6ccebl3, Sep [MSC +.15%33 64 kit

Python 3.10.7 S 2022, 14:08:36)
AMDE4) ] on win3Z
Tyvpe "help"™, "copyvright", "credits" or "license ()" for more information.

Zamkniecie: naciskamy Ctrl-Q lub piszemy quit()

s

(
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,Proste” operacje

@ |DLE Shell 3.10.7 — [

File

B

B

B

B

B

B

B

B

B

Edit Shell

Debug Options Window Help

X

Python 3.10.7 (tags/v3.1l0.7:6cceébl3, Sep 5 2022, 14:08:36) [MSC w.1l933 &4 bit
AMDe4)] on windZ
Type "help", "copyright"™, "credits"™ or "license ()" for more information.

2+2

4

2%3

g
2*%10
1024
5/2
2.5
5/2.0
2.5
5/7/2

2
5//2.0
2.0
-5//2.0
-3.0

% operator potegowania. To jest komentarz.

# czesc calkowita ilorazu (floor division)

usuwane sg cyfry po kropce dziesietnej (zawsze w kierunku —oo)

(
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Liczby zespolone

@ IDLE Shell 3.10.7 — O X

File

e
e
e
e
e
e e
e e

e e

s
s

REE

REE

Edit Shell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6ccebl3, Sep 5 2022, 14:08:36) [MSC w.1933 64 bit |
LHMDed) ] on wini2

Type "help™, "copyright™, "credits"™ or "license ()" for more information.
a=1+ 1j

b =2 + 53 mozna réwniez J (duze j)

c=a+hb

c

(3+637)

Irint C

SyntaxError: Missing parentheses in call to 'print'. Did vou mean print(...)?
print (c)

(3+637)

c.real

3.0

C.imag

6.0

d = complex (1.5, -100)
d

(1.5-10073)

primt (13%13)
(-1+037)

|
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Mozemy mieszac rozne typy zmiennych

@ |DLE Shell 3.10.7 — [ .

File Edit 5hell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6ccébl3, Sep 5 2022, 14:08:36) [M5C +.1933 €64 bit |
AMDE4)] on win3Z2

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

»2>»12 + 3.0

2.0

»>>| 10/2.0

.0

LOF2 # operator modulo (reszta z dzielenia). 3%2=1, 4%2=0, TE3I=1

I

B
>

1 + 5.07

B i
<

(1+323)
== T7T + a
(8+32])
e
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Pewne uzyteczne (wbudowane) funkcje

@ |DLE Shell 3.10.7 — [ .

File Edit 5Shell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6cceébl3, Sep 5 2022, 14:08:3€6) [MSC w.15%33 €4 bit |
AMDE4) ] on win3Z

Type "help", "copyright"™, "credits"™ or "license ()" for more information.
>>>la = —5.0
->>|b = abs(a) abs(x) — wartos¢ bezwzgledna x
55| b
5.0
== o = 0.123456789
> | round (c, 2) round(x,n) — x zaokraglone do n cyfr
0.12
=»»(d = -10.0
x> | int (d) . — catkowit todé
e int(x) — catkowita wartos¢ x
>»> | complex (d)
(-10+05)
»»> | float (123) float(x) — rzeczywista wartosc x

123.0

P |



tancuchy znakow

@ |DLE Shell 3.10.7 — [ b4

File

B>
>
el
>

g

el
>

s

I

>

Edit 5Shell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6ccékbl3, Sep 5 2022, 14:08:36) [MSC +.1933 €64 bit |
AMDEe4) ] on win32

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

a = "Hi'

B = ' Bob'

a + b

'Hi Bob'

'hi '*10

'hi hi hi hi hi hi hi hi hi hi °

len(s) len(x) — dtugos¢ x
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tancuchy znakow

& |DLE Shell 3.10.7 — [ bt

File Edit Shell Debug Options Window Help

Python 3.10.7 (tags/v3.1l0.7:6cceébl3, Sep 5 2022, 14:08:36) [M5C vw.1933 €4 bit |
AMDEd4)] on wini3z

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

|8 = "James Bond'

= len(s)
10

> s[0]
IJI

>> | s8[4]
ISI
>>> | 8[5]

L] L]
»>>»>|(8[0:5]
"'Jamesz"
> 3[1:]
'ames Bond'

== 8[:]

'James Bond!
»>>3.3plit ()
["James", 'Bond']

pierwszy element, zliczanie zaczyna sie od zera

od 1 do konca

s.split() — zwraca liste stow




tancuchy znakow

s[2:5] ="tho’

[ ™

wigczony wytgczony
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tancuchy znakow
A |DLE Shell 3.10.7

File

e
e

e

e

-

e

g

e

I

Edit Shell Debug Options Window Help

— [ x

Python 3.10.7 (tags/v3.10.7:6ccebl3,

AMDE4)] on wini3z

Type "help®™, "copyright™,
8 = "Winnie-the-Pooh'
len(s)

15

s[0:2]

IW:‘LI

s[2:]

'"nnie-the-Pooh'

s[0:2] + =s[2:]
'"Winnie-the-Pooh'

s[-1] # ostatni eslement
Ihl

s[-2]

II:II

s[-4:1]

'Pooh’

s = s[:i] + s[i:]

Sep 5 2022, 14:08:36)

[M5C +.18%33 €4 bit |

"credits" or "license ()" for more information.

What day is it 2" asked
It’s today." squeaked Pig
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Listy

@ |DLE Shell 3.10.7 — [ >

File Edit 5hell Debug Options Window Help

Python 3.10.7 (tags/v3.l10.7:6ccebl3, Sep &5 2022, 14:08:36) [MSC w.1l933 64 bit |
AMDed) ] on wini32

Type "help®™, "copyright™, "credits"™ or "license ()™ for more information.
>>»>|L = [3,2,1]

»»> | print (L)

[3, 2, 1]

x| L+ L

(3, 2, 1, 3, 2, 1]

x> | L*3

[3, 2, 1, 3, &, 1, 3, 2, 1]

>»>| len (L)

3

>>> | L[0O]

3

>>> | L[-1]

1

>>>» |3 in L

True

»>»>»| 5 1in L

False

s




Listy

& |DLE Shell 3.10.7

File

Edit 5Shell Debug Options

— O
Window Help

>

Python 3.10.7 (tags/v3.l0.7:6ccébl3, Sep 5 2022, 14:08:36) [MSC v.1933 64 bit

AMDE4)] on win3Z

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

L= [3,2,1]
L.append (10)
L

[3, 2, 1, 10]
L.reverse ()

L

(10, 1, 2, 3]
L.sort ()

L

[1, 2, 3, 10]
L.append('hi')

L
[1, 2, 3, 10, 'hi']
L[O] = 3.14

L

[3.14, 2, 3, 10, 'hi']

L.append(x) — dofgcza x do listy L
L.reverse() — odwrotny porzadek elementéw L

L.sort() — sortuje L (rosngco)

(
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Listy

@ IDLE Shell 3.10.7
File Edit 5hell Debug Options

Window Help

— [

X

AMDE4)] on wini3Z2

»»>|L = [7,5,3,1]
3> [ L[1:3]

[=, 3]

53 [ L[:]

[7, 5, 3, 1]

Python 3.10.7 (tags/v3.10.7:6ccebl3,

Type "help"™, "copyright™,

Sep 5 2022, 14:08:36)

»>> | Lnmew = L[:] # utworzenie nowego obiektu

»>> | Lnew.append (22)
»>> | L

[Ty =3¢ 3, 1]
»>> | Lnew

[7, S, 3, 1, 22]
»>»> | Lnew[0:2] =
»>»> | Lnew

[3, 1, 22]
253 ||

[M5C w.1%33 64 bit

"credits"™ or "license ()" for more information.

Lnew =L to nie to samo co Lnew = L[:]

|

Dwie nazwy odnoszgce sie
do tego samego obiektu

i




Listy ,,wielowymiarowe”

@ [|DLE Shell 3.10.7

File

R
P
R
e
e

-

e

R
R

R

Edit  Shell

Debug Options

Window Help

— [

hd

Type

Python 3.10.7
AMDE4)] on win32
"help®™,
L1 = [1,2,3]

"copyright",

.2 = [10,20,30]
L3= [lalrll:l]
F = [L1,L2,L3]

F

[[1. 2,
F[O]
[1, £,
FL2][9]
Ial
F[O] =
F
['hi’,

31

3]

l':-lil

[10,

[10,

20,

20,

301,

307,

['a’,

(tags,/v3.10.7:6ccekbl3,

Sep 5 2022, 14:08:36) [M5C v.1533 64 bit

"credits™ or "license ()" for more information.

['a’,

I]:.I]]

I]:::II]]

23
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Listy, range(), list()

@ |DLE Shell 3.10.7 — L] .

File Edit 5Shell Debug Opticns Window Help

Python 3.10.7 (tags/v3.1l0.7:6ccebl3, Sep 5 2022, 14:08:36) [M5C +.1933 64 bit |
AMDEd)] on win32

Type "help®™, "copyright"™, "credits"™ or "license ()" for more information.
>>>» | range (10)

range (0, 10)

»»>» | 1list {range (10))

[0, 1, 2, 3, 4, 3, &, 7T, &, 9]

»>»>list (range (3,10))

[3, 4, 5, & T, &, 3]

»»>» | list(range (0,10,2))

[0, 2, 4, &, B]

»»>»list (range (—-10,10))

[-10, -9, -&, -7, -6, -5, -4, -3, -2, -1, O, 1, 2, 3, 4, 5, &, 7, B, 9]

R
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Interpreter jest OK dla ,,prostych” rzeczy.

W przypadku bardziej skomplikowanych:
File -> New File
i zapisz tres¢ w pliku z rozszerzeniem .py, np.: simulation.py

lub
File -> Open
i otworz istniejgcy plik .py

Aby uruchomic¢ program nacisnij F5



input(), type(), if, else, elif

A lec_la.py - DACERMBox\zajecia\lnzynienia_danych'\Pythonmojelwyklad_T\lec_1a.py (3.10.7) — L >
File Edit Format Run Options Window Help
X = input ('Podaj liczke: ')
print (x) . .
print (cype (x))  SPrawdzamy typ zmiennej x
x = int (x] konwertujemy zmienng fancuchowg do zmiennej catkowitej
print (type (X))
if =x==1:
print('"x = 1"} 4____________
elif x>1: # else if . .
]!_3:’12‘_1: |: Ty = 10 :I < WC|QC|a!
2l3e. /
pPrint("x < 1"}
@ |IDLE Shell 3.10.7 — O x

File Edit 5Shell Debug Options Window Help

Bython 3.10.7 (tags/v3.10.7:6ccebl3, Sep 5 2022, 14:08:36) [M5C v.1933 64 bit
aMDE4)] on winiz

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

= RESTART: D:\CERNBox\zajecia\Inzynieria danych\Python\moje\wyklad l\lec la.py
Podaj liczke: 5

5

<class '"str'>

<class '"int'>

x > 1

(
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if

@ lec_1b.py - D:/CERMNBox/zajecia/Inzynieria_danych/Python/moje/wyklad_1/lec_1b.py (3.10.7) — [
File Edit Format Run Options Window Help
g8 = input ("Wpisz siowo: ')
print{tvpe({=s))
if 'a' in =s:

print ('Widzg "a"')
if 'b' not in s3:

print ('Hie widzg "b"™')
if s=—'"head':

print {'Wpisanc "head"')

— ] bt

@ |DLE Shell 3.10.7
File Edit Shell Debug Opticns Window Help

Python 3.10.7 (tags/v3.l0.T7:6ccebl3,
aMDe4d) ] on winiz2

E

Wpisz siowo: head
<class "str'>
Widzeg "a"

Hie widzg "b"
Wpisano "head"™
553 | |

Sep

5 2022,

14:08:36)

[M5C w.15%33 64 bit

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

(

= RESTART: D:/CERNBox/zajecia/Inzynieria danvch/Python/moje/wyklad 1/lec lb.py =



for

A lec_lc.py - D:/CERMNBox/zajecia/Inzyniena_danych/Python/maoje/wyklad_1/lec_1c.py (3.10.7) — O x

File Edit Format Run Options Window Help
for i in [12,5,7]:
print (i)

for i in ["Bobk', 'John', "James"]:
print (i)

word = '"student'
for i in word:
print({i, end=" ")

# |IDLE Shell 3.10.7 — 4 >

File Edit Shell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6ccékl3, Sep 5 2022, 14:08:36) [M5C +.1933 &4 kit |

AMDe4d) ] on win32
Type "help™, "copyright"™, "credits™ or "license ()" for more information.

e
= RESTART: D:/CERNBox/zajecia/Inzynieria danych/Python/moje/wyklad 1/lec lc.py =

28



for, if, break

@ lec_1d.py - Dn/CERNBox/zajecia/Inzynienia_danych/Python/moje/wyklad_1/lec_1d.py (3.10.7) — [ .
File Edit Format Run Options Window Help
for 1 in range({l, 1000Q):
1if 1%20==0:
print (i, 'dzieli sig przez 20')
if 1>100:
# |DLE Shell 3.10.7 — H >
File Edit 5hell Debug Options Window Help
Python 3.10.7 (tags/v3.10.7:6cc€bl3, Sep 5 2022, 14:08:36) [M5C +.19%33 &4 bit |
AMDE4) ] on windZ
Type "help", "copyright"™, "credits" or "license ()" for more information.
B
= RESTART: D:/CERNBox/zajecia/Inzynieria danych/Python/moje/wyklad 1/lec ld.py =
20 dzieli sig przez 20
40 dzieli sig przez Z0
60 dziell sig przez Z0
80 dzieli sig przez 20
100 dzieli sig przez 20
g
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for, else, continue

A lec_le.py - D:/CERNBox/zajecia/Inzyniena_danych/Python/moje/wyklad_1/lec_le.py (3.10.7) — [] >
File Edit Format Run Opticns Window Help
for k in range(10):

if k <= 5:

print{k, ">=5'")

else: wykonywane na samym koncu, chyba ze istnieje instrukcja break
print {'Eoniec')

@& |DLE Shell 3.10.7 — [ .

File Edit 5hell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6cc€Ebkl3, Sep 5 2022, 14:08:36) [M5C +.1933 64 bit |

AMDE4) ] on win32
Type "help®, "copvright"™, "credits™ or "license ()" for more information.

P
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while

A lec_1f.py - D:/CERMBox/zajecia/Inzynieria_danych/Python/moje/wyklad_1/lec_1f.py (3.10.7) — L]
File Edit Format Run Options Window Help
j_=
while i<10
a = int (input ('Podaj liczbe: |"}}
if a = 0
print ("'Wprowadziies 0")
break
print ('Wprowadziles inng liczbg niz zero')
i=1i+1 Fi+=1
& |DLE Shell 3.10.7 — O] pd

File Edit 5hell Debug Options Window Help

Python 3.10.7 (tags/v3.10.7:6ccébl3, Sep & 2022, 14:08:36) [M5C +.1933 &4 bit |
AMDE4)] on win32
Tyvpe "help™, "copyvright", "credits" or "license ()" for more information.

e
= RESTART: D:/CERNBox/zajecia/Inzynieria danych/Python/moje/wyklad 1/lec 1f.py =
Podaj liczbe: 1

Wprowadziles inng liczbke niz zero

Podaj liczbe: 0

Wprowadziles 0O

e




Funkcja (wtasna)

A lec_l1g.py - D:/CERNBox/zajecia/Inzyniena_danych/Python/moje/wyklad_1/lec_1g.py (3.10.7) — [ >
File Edit Format Run Opticns Window Help

def funci(x,v):
return x*y

print (func(2, 3.0)})
print (func(4, "ok "))
print (func(3, [1,2]1))
fprint (func('hi', "ok'))

f = func
print (£(5,"'a"))

# |DLE Shell 3.10.7 — O >

File Edit Shell Debug Options Window Help
Python 3.10.7 (tags/v3.10.7:6ccébl3, Sep 5 2022, 14:08:36) [M5C v.1933 64 bit |

AMDe4)] on win32
Type "help™, "copyright"™, "credits" or "license ()" for more information.

I
= RESTART: D:/CERNBox/zajecia/Inzynieria danych/Python/moje/wyklad 1/lec lg.py =
£.0

ok ok ok ok

(i, 2, 1, 2, 1, 2]

aaaaa

=55 |




Funkcja (wtasna)

A lec_Th.py - D:/CERMNBox/zajecia/Inzyniena_danych/Python/moje/wyklad_1/lec_Th.py (3.10.7) — [
File Edit Format Run Options Window Help

funci(x, v):

T FEFI

func mnozy dwa obiekty

-

Nie bedzie dzialac, gdy dwa obiekty nie mogs byS pomnoZzone,

na przyktad dwa lancuchy znakow.
LU
return x*y
print (func. doc ) dostep do docstring (cigg dokumentacji Pythona)

@ |DLE Shell 3.10.7 — L] 4

File Edit 5Shell Debug Options Window Help
Python 3.10.7 (tags/v3.10.T7:6ccebkl3, Sep 5 2022, 14:08:36) [M5C w.1533 64 bit |

AMDe4d)] on win3z2
Type "help™, "copyright™, "credits" or "license ()™ for more information.

i
= RESTART: D:/CERNBox/zajecia/Inzynieria danych/Python/moje/wyklad 1/lec lh.py =

func mnozy dwa obiekty

Hie kedzie dzialtac, gdy dwa okiekty nie mogs byS pomnozone,
na przyklad dwa lancuchy znakdw.




Tworca Pythona: Guido van Rossum

https://en.wikipedia.org/wiki/Guido_van_Rossum
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File Edit View History

Bookmarks Tools Help HE
/ W Guido van Rossum - Wikip... % \ ~r

s

&  ntt ps://fen.wikipedia.org/wiki/Guido_van_Raossum EJd | C Search

Daliasa maunesia
Italiano
Magyar
Malagasy
@RIWI0
Bahasa Melayu
Nederlands
B#:E

Polski
Portugués
Pyccrwia
Sloventina
Cpncu / srpski

About the origin of Python, Van Rossum wrote in 1996:

Over six years ago, in December 1989, | was looking for a "hobby" programming project that
would keep me occupied during the week around Christmas. My office ... would be closed, but |
had a home computer, and not much else on my hands. | decided to write an interpreter for the
new scripting language | had been thinking about lately: a descendant of ABC that would appeal
to Unix/C hackers. | chose Python as a working title for the project, being in a slightly irreverent

mood (and a big fan of Monty Python's Flying Circus).[?]

In 2000 he further wrote:

m

Suomi Python's predecessor, ABC, was inspired by SETL — Lambert Meertens spent a year with the
Sven?ka SETL group at NYU before coming up with the final ABC designI[16]
SO
Tarkge ) Van Rossum at the 2008 =
YikpaiHcbka Computer Programming for Everybody | edit] Google I/O Developer's
i . . ) i Conference.
£ Edit links In 1999, Van Rossum submitted a funding proposal to DARPA called Computer Programming for Everybody &,
in which he further defined his goals for Python:
+ an easy and intuitive language just as powerful as major competitors
e open source, so anyone can contribute to its development
e code that is as understandable as plain English
« suitability for everyday tasks, allowing for short development times
Python has grown to become a popular programming language. As of November 2011, it was the 3rd most popular language on the GitHub social i
- ram . E
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