Gtebokie kopie

Diagram obiektéw (uproszczony):

Istl = [333, 1000, "abc”, []. 3.14]
Ist2 = Istl
p = Vector2D(x=1.0, y=0.0)

st list, len=5

‘ 333:int ‘ ‘ 1000 - int ‘ ‘ "abc” : str ‘ ‘ list, len=0 ‘ ‘ 3.14 - float

Vector2D

?El

1.0: float
0.0: float

iy
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Gtebokie kopie

Ist = [1, 0, 1]
pl = Polynomial(Ist)

p2 = Polynomial(lst)
Ist [0] = # dotyczy wielu obiektow

Ist list, Ien=3J

Palynomial
[ 1

Polynomial

p2
[ ]
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Gtebokie kopie

Kopia ptytka: kopiuje obiekt, ale nie zawarto$¢ (np. obiekty nazywane przez atrybuty).

Istl = [333, 1000, "abc”, []., 3.14]
Ist2 = Istl.copy() # Ist1[:], list(Istl), copy.copy(lstl)

list, len=5

‘ 333:int ‘ ‘ 1000 - int ‘ ‘ "abc” : str ‘ ‘ list, len=0 ‘ ‘ 3.14 - float

m list, len=5
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Gtebokie kopie

Kopia gteboka: rekurencyjnie kopiuje obiekt i wykonuje gtebokie kopie zawartosci.

Istl = [333, 1000, "abc”, [], 3.14]
Ist2 = copy.deepcopy(Istl) # import copy

list, len=5

‘ 333 :int ‘ ‘ 1000 : int ‘ ‘ "abc" : str ‘ ‘ list, len=0 ‘ ‘ 3.14 : float

m list, len=5

‘ 333:int ‘ ‘ 1000 : int ‘ ‘ "abe” : str ‘ ‘ list, len=0 ‘ ‘ 3.14 : float
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Gtebokie kopie

Gtebokie kopiowanie rekurencyjnie tworzy petna kopie catej struktury powigzanej z

obiektem.

list, len=5 J/

‘ 333 int | ‘ 1000 : int | ‘ "abc': str | ‘ list, len=3 | ‘ 3.14 - float |

L l

1337 tint "xyz" : st Vector2D

200.0 : float
-100.0 : float

m list, len=5

‘ 333 int | ‘ 1000 : int | ‘ "abe": str | ‘ list, len=3 | ‘ 314 - float |

L l

1337 :int "xyz" : str Vector2D

200.0 : float
-100.0 : float
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Gtebokie kopie

Przyktad: kontakt alarmowy.
Klasa Person zawierajaca imie osoby (name) oraz atrybut contact oznaczajacy jej
kontakt alarmowy (réwniez instancje Person) lub None.

I

Person

Person

Person

name = "Julia"

|name = "Bartosz" ‘

‘ name = "Daniel" |

None

r = copy.deepcopy(p

)

Person

Person

Person

E—

name = "Julia"

|name = "Bartosz" ‘

‘ name = "Daniel" |

None
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Gtebokie kopie

Problem przy rekurencyjnym kopiowaniu: samoodniesienia.

: '7 Person Person Person
name = "Julia" |name = "Bartosz" | | name = "Daniel" ‘

r = copy.deepcopy(p)

F Person Person Person Person

[ name =auia | [name = "Bartosz" | [ name =Danier | [ name =auia" |
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Gtebokie kopie

Rozwigzanie: algorytm wykonujacy gteboka kopie zapamietuje identyfikatory
skopiowanych juz obiektéw, stowarzyszajac je z ich kopiami.

Przyktadowe id obiektéw z przyktadu:

El— Person (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | |name = "Bartosz", |d:2| | name = "Daniel", id=3 ‘
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Gtebokie kopie

III—" Person

| name =

(id=1001) Person (id=1002) Person (id=1003)

name = "Bartosz"

| name = "Daniel", id=3

Skopiowane: IT
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Gtebokie kopie

Eli.. Person (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | name = "Bartosz" | name = "Daniel", id=3

Skopiowane: IT
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Gtebokie kopie

Eli.. Person (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | name = "Bartosz" | name = "Daniel", id=3

Person (id=2001)

Skopiowane:
1001 : 2001
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Gtebokie kopie

Eli Persan (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | name = "Bartosz" | name = "Daniel", id=3

Person (id=2001)

Skopiowane:
1001 : 2001
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

name = "Bartosz"

| name = "Daniel", id=

Person (id=2001)

Skopiowane:
1001 : 2001
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Gtebokie kopie

Eli Persan (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | name = "Bartosz" | name = "Daniel", id=3

Skopiowane:
1001 : 2001, 1: 11
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Gtebokie kopie

Eli Persan (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | name = "Bartosz’ | name = "Daniel", id=3

Skopiowane:
1001 : 2001, 1: 11
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Gtebokie kopie

Eli Persan (id=1001) Person (id=1002) Person (id=1003)

| name = "Julia", id=1 | |name = "Bartosz", id=2| | name = "Daniel", id=3

Skopiowane:
1001 : 2001, 1: 11
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=

Person (id=2001)

Person (id=2002)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3

Person (id=2001)

Person (id=2002)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

'!

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

Person (id=2001)

Person (id=2002)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

'!

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

Person (id=2001)

Person (id=2002)

Person (id=2003)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

|name ="Daniel", id=13 ‘

'!

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12, 1003 : 2003, 3 : 13
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

Person (id=2001)

Person (id=2002)

Person (id=2003)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

|name ="Daniel", id=13 ‘

'!
'!

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12, 1003 : 2003, 3 : 13
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>

Gtebokie kopie

Person (id=1002)

Person (id=1003)

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

'\

/I\

Person (id=2001)

Person (id=2002)

Person (id=2003)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

|name ="Daniel", id=13 ‘

'!
'!

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12, 1003 : 2003, 3 : 13
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>

Gtebokie kopie

Person (id=1002)

Person (id=1003)

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

'\

/I\

Person (id=2001)

Person (id=2002)

Person (id=2003)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

|name ="Daniel", id=13 ‘

'!
'!

1

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12, 1003 : 2003, 3 : 13
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Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

1

Person (id=2001)

Person (id=2002)

Person (id=2003)

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

|name ="Daniel", id=13 ‘

'!
'!

1

Skopiowane:

1001 : 2001, 1: 11, 1002 : 2002, 2 : 12, 1003 : 2003, 3 : 13

Programowanie 1 R (Python) 2025/2026 Gfebokie kopie




Gtebokie kopie

Person (id=1001)

Person (id=1002)

Person (id=1003)

I —

| name = "Julia", id=1 |

|name = "Bartosz", id=2|

| name = "Daniel", id=3 ‘

1

Person (id=2001)

Person (id=2002)

Person (id=2003)

|

| name = "Julia", id=11 |

l‘uame = "Bartosz", id=14

|name ="Daniel", id=13 ‘

'!
'!
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Gtebokie kopie

A co, jesli nie chcemy petnej kopii struktury?
Przyktad:

Person Person
City

... atrybuty ... ... atrybuty ...
city city

T /
City

|
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Gtebokie kopie

A co, jesli nie chcemy petnej kopii struktury?

r = copy.deepcopy(p)

Person Person
City

... atrybuty ... ... atrybuty ...
name = "Wroctaw" -
city city

Person City

P
e bty
city < AlTYDULY .
=

Person City

city
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Gtebokie kopie

Specjalna metoda __deepcopy__ pozwala na zdefiniowanie sposobu, w jak
copy.deepcopy ma wykona¢ gteboka kopie obiektu.

def __deepcopy__(self, memo):

memo - sfownik pamietajacy skopiowane juz obiekty (w parach (id, obiekt-kopia)).
Metoda zwraca gteboka kopie obiektu.

Przyktadowe rozwiazanie* problemu: zdefiniowanie __deepcopy__ dla klasy City tak,
zeby zwracafa oryginat i nie tworzyta kopii.

class City:
def __deepcopy-_(self, memo):
return self

* - niekoniecznie optymalne dla tego problemu
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