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Data s vice atributy: motivaéni priklad Y i

® Mame n = 3 kruznice, zname polohu (x, y), radius r a barvu ¢
e Chceme najit nejvétsi cervenou
¢ Jak reprezentovat takova data?
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Data s vice atributy: motivaéni priklad Fe it

e Mame n = 3 kruznice, zname polohu (x, y), radiusra
barvu ¢ v
21 _—
N
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Co atribut, to proménna
¢ Na kazdy atribut kazdé kruznice pouzijeme jednu proménnou
® x1,yl,r1,c1, ... x3,y3,r3,c3
e Pridani dalSich kruznic nebo atributd zvySujem pocéet proménnych
¢ Funkce musi pouzivat hodné argumentu
e ZvySuje mnozstvi chyb, tézko se ladi, téZko se udrzuje
¢ Nevhodné, nepouzivame
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FACULTY

Data s vice atributy: motivagni priklad JeR sz

e Mame n = 3 kruznice, zndme polohu (x, y), radius r a

barvu ¢

Co atribut, to prom
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def largé 2,x1,y3,c3,r3):

x,y = largestGreen(x1l,yl,rl,cl,x2,y2,r2,c2,x1,y3,c3,r3)
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FACULTY

Data s vice atributy: motiva¢ni priklad i At

CTU IN PRAGUE

e Mame n = 3 kruznice, zndme polohu (x, y), radius r a
barvu v

Atributy jsou ulozeny v poli (nebo tuple)
¢ Kruznici reprezentujeme polem ¢ = [x,y,radius,color]
e Vhodné pro malé pocty atribut(l
v Snizuje pocet argumentl funkci, pocet globalnich proménnych
X PoloZzky nejsou pojmenované = musime si pamatovat poradi

cl [3,1,0.25, "red"]
c2 [1,1,1, "green"]
c3 [3,4,0.5, "green"]

circles = [cl,c2,c3]

o O A W N =

print ("Color of circle[2]", circles [0][3])
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Data s vice atributy: motivacni priklad

1| def findLargest (circles):

2 #circles = [ c1, c2, ... 1]

3 #c_i = [ x_i, y_i, radius_i, color_i ]

4 maxCircle = None

5 for ¢ in circles:

6 x,y,rad,color = c

7 if color == "green" and (maxCircle == None or rad >
maxCircle [2]):

8 maxCircle = c

9 return maxCircle

10

t1lcl = [3,1,0.25, "red"]

2| c2 = [1,1,1, "green"]

13| ¢c3 = [3,4,0.5, "green"]

14| circles = [c1,c2,c3]

15

16| largest = findLargest (circles)

17| print ("Largest green,circle:", largest)

Largest green circle: [1, 1, 1, ’green’]
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Data s vice atributy: motivaéni priklad o G

e Mame n = 3 kruznice, zndme polohu (x, y), radius r a
barvu v
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Zaznam (record) 4

® Abstrakini datova struktura obsahujici vice polozek
® Polozky jsou pojmenované, mohou mit rdzné typy
e Python nema datovy typ Record, ale Ize pouzit Object

X: 3

01

cl—— y -
radius=0.25
color='red'
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FACULTY

Data s vice atributy: motivaéni priklad JeR sz

0 N OO oA WN =

w N = O o

e Mame n = 3 kruznice, zndme polohu (x, y), radius r a
barvu v

Zaznam (record) L,

e Abstraktni datova struktura obsahujici vice polozek E
® Polozky jsou pojmenované, mohou mit rizné typy
e Python nema datovy typ Record, ale Ize pouzit Object

class Circle:
def __init__(self ,x,y,radius,color):
self.x = x x: 3
self.y =y 1
self.radius = radius cl—» y'.
self.color = color radius=0.25
color='red'
cl = Circle(1,1,1,"green")
= 5 [ [
a C Girele(a.4.0.5. igreenn) radius ci: 1
¢ ireLets,®,v.9, 78 color c2: red
print ("radiuscl:", cl.radius)
print ("color,c2:", c2.color)
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FACULTY

Data s vice atributy: motivaéni priklad feR st

1| class Circle:

2 def __init__(self ,x,y,radius,color):
3 self . .x = x

4 self.y =y

5 self.radius = radius

6 self.color = color

7

8/ cl = Circle(1,1,1,"green")

9/ c2 = Circle(3,1,0.25,"red")

10/ ¢c3 = Circle(3,4,0.5,"green")

11

12| print ("radiuscl:", cl.radius)
13| print ("colorc2:", c2.color)

__init__Q je konstruktor, vola se pfi vytvoreni objektu

Vnitfni proménné objektu se definuji jako self. jmenoPromenne
e Funkce ve tfidé nazyvame metody

VSechny metody maji jako prvni argument self
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FACULTY
OF ELECTRICAL

Data s vice atributy: motivacni priklad e

Circle
color ‘green’
radius 1
1| class Circle: X 1
2 def __init__(self ,x,y,radius,color): = i
3 self.x = x
4 self.y =y
5 self.radius = radius Global frame Circle
6 self.color = color cl color rod'
7 c2 © | radius 0.25
8/cl = Circle(1,1,1,"green") 3 - = 3
9/ c2 = Circle(3,1,0.25,"red") ¢ = a
10/ ¢c3 = Circle(3,4,0.5,"green")
11
12| print ("radiuscl:", cl.radius) Circla
13| print ("colorc2:", c2.color) color T
radius 0.5
X 3
y 4

e Instanci tfidy (objekt) vytvofime jako variable = className ()
e Napfiklad c1 = Circle(1,1,1,"red")
® Proménna c1 je reference na objekt
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Objekty M e
¢ Trida je slozena datova struktura obsahujici
® data (proménné)
® funkce (metody)
¢ Objekt je instance (proménnd) néjakeé tridy
¢ V Pythonu je instance referenci na objekt
Metody
¢ Metody jsou funkce definované uvnit tridy
* Prvni argument je vzdy reference na objekt
® Python pouziva jméno self, ale Ize pouzit i jiné
* Je doporucené pouzivat self, zvySuje to Citelnost programu

class A:
def __init__(self,b):
self.b = Db
def myMethod(self):
print ("My method, b=", self.b)

instance0OfA = A(4)
instanceOfA.myMethod ()

0 N OO oA WD =
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FACULTY

Objekt: metody G

1| class Circle:

2 def __init__(self ,x,y,radius,color):

3 self.x = x

4 self.y =y

5 self .radius = radius

6 self.color = color

7 def area(self):

8 return 3.14159%self.radius**2

9 def isIn(self ,x,y):

10 return (x-self.x)**2 + (y-self.y)**2 <= self.radius**2

12| c1 = Circle(1,1,1,"green")

13| print ("Area,", cl.area())

14| points = [ [0,0], [1,1], [2,1], [3,2] 1]

15| for p in points:

16 X,y = p

17 print ("Isypoint,",p, "inside?", cl.isIn(x,y) )

Area 3.14159 4
Is point [0, 0] inside? False

Is point [1, 1] inside? True v,
Is point [2, 1] inside? True .
Is point [3, 2] inside? False 1L; -
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FACULTY
OF ELECTRICAL

ENGINEERING
CTU IN PRAGUE

1| class Circle: —

2 def __init__(self ,x,y,radius,color): i

3 self . .x = x x 2

4 self.y =y

5 self.radius = radius o

6 self.color = color radtus | 3

7 =

gla = []

9| for i in range(5): iR e

10 cl = Circle(i,-i,i,"green") ==

11 a.append(cl) —

1 2 p p 1](\:3] Ira}m /’7 —

13| print ("Radiusal[1]=", a[1].radius) L T

4| print ("al[-1].x", al-1].x) A

Circle.

Radius a[1]= 1 T
al-1]1.x 4 =
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kt: volani metod

FACULTY

OF ELECTRICAL
ENGINEERING
CTU IN PRAGUE

12
13

e Z objektu: self .methodName ()
e Z venku: objectName .methodName ()

class Circle:

def __init__(self ,x,y,radius,color):
self .x = x
self.y =y
self.radius = radius
self.color = color

def area(self):
return 3.14159%self.radius**2
def sumOfAreas(self, otherCircle):
return self.area() + otherCircle.area()

cl = Circle(1,1,1,"green")
c2 = Circle(5,5,1,"green")
print ( c1l.sumOfAreas(c2) )

6.28318
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FACULTY
OF ELECTRICAL

Objekt: volani metod 7Y S,

1| class Circle:

2 def __init__(self ,x,y,radius,color):

3 self . .x = x

4 self.y =y

5 self.radius = radius

6 self.color = color

7 def intersect(self, otherCircle):

8 dx = self.x - otherCircle.x

9 dy = self.y - otherCircle.y

10 return (dx**2 + dy**2)*%(0.5) <= self.radius + otherCircle.
radius

11

12| cl = Circle(0,0,1,"green")

13 c2 = Circle(5,0,2,"green")

14| c3 = Circle(2,0,1.5, "red")

15| print ("1,vs_,2", cl.intersect(c2))
16| print ("1,vs3", cl.intersect (c3))
17| print ("2,vs_,3", c2.intersect(c3))
18| print ("3,vs,2", c3.intersect(c2))

1 vs 2 False
1 vs 3 True
2 vs 3 True
3 vs 2 True




FACULTY
OF ELECTRICAL

Sdileni dat mezi objekty G

1| class State:

2 def __init__(self,data,name):

3 self.data = data

4 self .name = name

5

6 def changeData(self,index, newValue):

7 self.data[ index ] = newValue

8

9 def __repr__(self):

10 return "name:" + str(self.name) + ", data:_ " + str(self.
data)

11

12la = []

13| mainData = [1,2,3]
14| for i in range (3):

15 a.append( State(mainData, i) )
16
17| print (a) #call __repr__ on each item in a

18| a [0] . changeData (2, "**xxx")
19| print (a)

[name:0, data: [1, 2, 3], name:1, data: [1, 2, 3], name:2, data:
(1, 2, 311

[name:0, data: [1, 2, ’****x’]  name:1, data: [1, 2, ’****x’], name
:2, data: [1, 2, ’*x*xx’]]




Sdileni dat mezi objekty Fe it

1| import copy
2| class State:
3 def __init__(self ,data,name):
4 self.data = copy.deepcopy(data)
5 self .name = name
6
7 def changeData(self,index, newValue):
8 self.data[ index ] = newValue
9
10 def __repr__(self):
11 return "name:" + str(self.name) + ", data:_," + str(self.
data)
12
13la = []
14| mainData = [1,2,3]
15| for i in range (3):
16 a.append( State(mainData, i) )
17
18| print (a) #call __repr__ on each item in a
19| a [0] . changeData (2, "**xxx")
20| print (a)
[name:0, data: [1, 2, 3], name:1, data: [1, 2, 3], name:2, data:
(1, 2, 311
[name:0, data: [1, 2, ’****x’], name:1, data: [1, 2, 3], name:2,
data: [1, 2, 3]] B



