
Programmeerimine

10. loeng



T�ana loengus
Mitmem~o~otmelised massiivid

Listide muteerimine ja aliased



Kahem~o~otmelised massiivid



Kahem~o~otmelised massiivid

Mitmem~o~otmelised massiivid

Massiivid v~oivad olla mitmem~o~otmelised.

{ Kahem~o~otmeline = massiiv massiividest.
{ Kolmem~o~otmeline = massiiv kahem~o~otmelistest

massiividest.
{ . . .

�Uldjuhul v~oivad sisemised massiivid olla erineva suurusega.

Maatriks on kahem~o~otmeline massiiv, kus k~oik sisemised
massiivid on sama pikkusega.
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Kahem~o~otmelised massiivid

maatriks = [ [ 3; �1; 2; 0 ],
[ �2; 7; 0; 1 ],
[ 12; �5; 8; 0 ]

]
maatriks [1] [2] = maatriks [0] [0]� 2
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Kahem~o~otmelised massiivid

Maatriksi v�aljastamine ridade kaupa

def printMatrixRows(a):
for row in a:

for col in row:
print(col , end=' ')

print()

N�aide

A = [[1,2,2], [7,5,9]]
printMatrixRows(A) # Tr�ukib: 1 2 2

# 7 5 9

6 / 12



Listide muteerimine



Listide muteerimine

Listide muteerimine ja aliased

Kuna listimuutuja on viit listile, siis �uhe listimuutuja
omistamisel teisele luuakse alias.

�Uhe listimuutuja kaudu listi muutmisel "muteerub" ka
teine.

Ka protseduuri parameetrina antud list edastatakse viida
kaudu.

Seet~ottu on protseduuri sees tehtavad argumentlisti
muutmised n�ahtavad ka protseduuri v�aljakutse kohas.
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Listide muteerimine

a = [ 3; 1; 0; 5 ]
b = a

b [3] = 6
b [0] = a [3] + 1
a [3] = 1

9 / 12



Listide muteerimine

a = [ 3; 1; 0; 5 ]
b = a

b [3] = 6
b [0] = a [3] + 1
a [3] = 1

a

a[0] a[1] a[2] a[3]

3 1 0 5

9 / 12



Listide muteerimine

a = [ 3; 1; 0; 5 ]
b = a

b [3] = 6
b [0] = a [3] + 1
a [3] = 1

a

a[0] a[1] a[2] a[3]

3 1 0 5

b

b[0] b[1] b[2] b[3]

9 / 12



Listide muteerimine

a = [ 3; 1; 0; 5 ]
b = a

b [3] = 6
b [0] = a [3] + 1
a [3] = 1

a

a[0] a[1] a[2] a[3]

3 1 0 6

b

b[0] b[1] b[2] b[3]

9 / 12



Listide muteerimine

a = [ 3; 1; 0; 5 ]
b = a

b [3] = 6
b [0] = a [3] + 1
a [3] = 1

a

a[0] a[1] a[2] a[3]

7 1 0 6

b

b[0] b[1] b[2] b[3]

9 / 12



Listide muteerimine

a = [ 3; 1; 0; 5 ]
b = a

b [3] = 6
b [0] = a [3] + 1
a [3] = 1

a

a[0] a[1] a[2] a[3]

7 1 0 1

b

b[0] b[1] b[2] b[3]

9 / 12



Listide muteerimine

Listide kopeerimine

Listide kopeerimiseks v~oib kasutada viilutamist v~oi
t�u�ubiteisendust.

M~olemal juhul kopeeritakse aineult k~oige �ulemine tase!

{ nn. madal (ingl. shallow) koopia.

N�aide

a = [1, 2, [3, 4]]
b = a [:]
c = list (a)

a [0] = 0 # a=[0, 2, [3,4]]
# b=[1, 2, [3,4]]; c=[1, 2, [3,4]]

b [2][0] = 1 # a=[0, 2, [1,4]]
# b=[1, 2, [1,4]]; c=[1, 2, [1,4]]
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Listide muteerimine

Listide kopeerimine

Listi s�ugavaks (ingl. deep) kopeerimiseks saab kasutada
funktsiooni deepcopy .

{ on eelde�neeritud moodulis copy .

N�aide

import copy

a = [1, 2, [3, 4]]
b = copy.deepcopy(a)

a [0] = 0 # a=[0, 2, [3,4]]
# b=[1, 2, [3,4]]

b [2][0] = 1 # a=[0, 2, [3,4]]
# b=[1, 2, [1,4]]
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Suur t�anu osalemast

ja

kohtumiseni!


