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Conteudo

® Objetos Multidimensionais
- Exemplo 1: Listas Multidimensionais
- Exemplo 2: Tuplas Multidimensionais
- Exemplo 3: Sets Multidimensionais
- Exemplo 4: Diciondrios Multidimensionais

® Matrices
® Hipermatrices, arranjos multidimensionais

® Exercicios
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Objetos Multidimensionais

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

... |objetos multidimensionais|séo generalizacoes de
objetos simples vistos anteriormente (listas e tuplas).

- Esses tipos de dados nos permitem armazenar informacoes
mais complexas em uma Unica variavel.

- Exemplo de informacdes/operacoes que podem ser

armazenadas/manipuladas utilizando matrizes e objetos
multidimensionais:

- Matematica: operacoes com matrizes.

- Processamento de imagem: cor de cada pixel presente na imagem.

- Mapas e geolocalizacao: informacao sobre o relevo em cada
ponto do mapa.

- Jogos de tabuleiro: Xadrez, Damas, Go, Batalha Naval, etc.
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Objetos Multidimensionais
https://ic.unicamp.br/~mc102/aulas/aula09.pdf
- Uma lista pode conter elementos de tipos diferentes.
- Uma lista pode conter inclusive outras listas.
- Exemplo de declaragao de uma lista:

obj = [
7, 42, True, "MC102", 3.14,
[0.1, 0.2, 0.3]

1

- Exemplo de declaracao de um objeto multidimensional:

obj = [
[1, 2, 3, 4],
[5, 61,
[7, 8, 9]

1
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Objetos Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Frames Objects

Global frame

obj
7, 42, True , "MC102", 3.14, \

[@.1, 0.2, 0.3]
list
0 1 2 3
7 | 42 | True | "MC102" | 3.14
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https://pythontutor.com/visualize.html#mode=edit

Objetos Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Frames Objects

Global frame list
obj [«
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Objetos Multidimensionais
https://pythontutor.com/visualize.html#mode=edit

Frames Objects

Global frame
7, 42, True , "MCle2", 3.14,
[0.1, ©.2, 0.3]

obj1
obj2

3
True | "MC102" ‘
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Objetos Multidimensionais
https://pythontutor.com/visualize.html#mode=edit

Frames Objects

Global frame
7, 42, True , "MCle2", 3.14,
[0.1, ©.2, 0.3]

obj1
obj2
A (5

3 4 sl
True | "MC102" | 3.14

C = (1,True)
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Objetos Multidimensionais

Frames

list
obj2 | e

https://pythontutor.com/visualize.html#mode=edit
Objects
Global frame

(1,True)

D =

set ("RADAR")
E =

dict(zip("RADAR", "RADAR"))

\ dict

\ "R" "R"
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Objetos Multidimensionais
https://pythontutor.com/visualize.html#mode=edit

Frames Objects

Global frame list

obj2 | e

A (5
B |7

= (1,True)

= set ("RADAR")

F = dict(x=4, y=[1.2.(3.4)1)
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

Exemplo 1: Listas Multidimensionais
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

Next > Last >>

Step 1 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Step 2 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Step 3 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Step 4 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
Global frame list

—— 0
e 2
X 1

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Step 5 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

Global frame list

57 ./,—7 —— |0

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Step 6 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
Global frame list

,—7—7_*D 2 1 ( 2 3
x| 2 | "RADAR" | 4

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Last >>

Step 7 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
Global frame list

,—7—7_*D 2 1 ( 2 3
x| 2 | "RADAR" | 4

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Step 8 of 8
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Exemplo 1: Listas Multidimensionais Exemplo 1: Listas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
Global frame list

,—7—7_*D 2 1 ( 2 3
x| 2 | "RADAR" | 4

X[el = (1,2

X[11[2] = "RADAR"

X[31[2] = ["CAT", ["D"."0

X[31[21010[21 = "T"

line that just executed
== next line to execute

<< First < Prev

Done running (8 steps)
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

Exemplo 2: Tuplas Multidimensionais
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3. 4],
[5, 61, Frames Objects

(7. 8. 9

Y[11[@e] "RADAR"

Y1121 = Y[31[2]

Y[21[1] Y31

Y[11[11 = Y[21[1][1]

Y[11[3] Y[11

Y[21[0] YI1T[31[31[31[31031[31[31[2]1 + 2
Y[21[@] **= 2

YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Edit this code

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3. 4],
[5, 61, Frames Objects

(7. 8. 9

Y[11[@e] "RADAR"

Y1121 = Y[31[2]

Y[21[1] Y31

Y[11[11 = Y[21[1][1]

Y[11[3] Y[11

Y[21[0] YI1T[31[31[31[31031[31[31[2]1 + 2
Y[21[@] **= 2

YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Edit this code

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3. 4],
[5, 61, Frames Objects

(7. 8. 9

Y[11[@e] "RADAR"

Y1121 = Y[31[2]

Y[21[1] Y31

Y[11[11 = Y[21[1][1]

Y[11[3] Y[11

Y[21[0] YI1T[31[31[31[31031[31[31[2]1 + 2
Y[21[@] **= 2

YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Edit this code

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3. 4],
[5, 61, Frames Objects

(7. 8. 9

Y[11[@e] "RADAR"

Y1121 = Y[31[2]

Y[21[1] Y31

Y[11[11 = Y[21[1][1]

Y[11[3] Y[11

Y[21[0] YI1T[31[31[31[31031[31[31[2]1 + 2
Y[21[@] **= 2

YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Edit this code

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

) Global frame

Y[11[@] = "RADAR"

YI11[2]1 = YI[31[2]

Y[21[1] = Y[3]

Y[11[11 = Y[21[1][1]

Y[11[3] = Y[1]

Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2 tuple
YI1I[31[31[31[31[31[31[31[2] = Y[2] 0

print(Y[11[31[31[31[31[31[31[31[21[0]1) Y
print("End")

Y

tuple
Edit this code 0|1

1

line that just executed
= next line to execute

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terga-feira, 10 de maio de 2022


https://pythontutor.com/visualize.html#mode=edit

Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2 tuple
YI1I[31[31[31[31[31[31[31[2] = Y[2] 0
print(Y[11[31[31[31[31[31[31[31[21[0]1) Y
print("End")

Y

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2 tuple
YI1I[31[31[31[31[31[31[31[2] = Y[2] 0
print(Y[11[31[31[31[31[31[31[31[21[0]1) Y
print("End")

Y

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2 tuple
YI1I[31[31[31[31[31[31[31[2] = Y[2] D E
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Y

7

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2 tuple
YI1I[31[31[31[31[31[31[31[2] = Y[2] D E
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Y

7

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2 tuple
YI1I[31[31[31[31[31[31[31[2] = Y[2] D E
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Y

7

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2
YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Y

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Exemplo 2: Tuplas Multidimensionais Exemplo 2: Tuplas Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2
YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Y

tuple

Edit this code 0
1

line that just executed
= next line to execute
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Python 3.6
(known limitations)

[5. 2. 3. 4],

[5. 61,

(7. 8. 9)

)

Y[11[e] "RADAR"
Y1121 = Y[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] Y[11
Y[21[0] YI1T[31[31[31[31031[31[31[2]1 + 2
Y[21[@] **= 2
YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Edit this code

line that just executed
= next line to execute

https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)

Frames Objects

Global frame

Y

tuple
Rk

1
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations) 121

[5. 2. 3. 4],
[5, 61, Frames Objects

) (7. 8.9 Global frame
Y[11[6] = "RADAR" ¥
Yi11[21 Y[3112]1

Y[21[1] Y31

Y[11[11 Y[21[11[1]

Y[11[3] Y[11

Y[21[0] YI11[31[31[31[31[31([31[31[2] + 2

Y[21[0] **= 2

YI11[31031[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[6])

print("End")

tuple
Edit this code 0|1

1

line that just executed
= next line to execute
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Python 3.6 Print output (drag lower right corner to resize)

(known limitations) 121
End

[5. 2. 3, 4],
[5. 61,
(7. 8. 9

Frames Objects

Global frame

)
Y[11[@] = "RADAR"
YI11[2]1 = YI[31[2]
Y[21[1] Y31
Y[11[11 = Y[21[1][1]
Y[11[3] = Y[1]
Y[21[01 = Y[11[31[31[31[31[31[31[31[2]1 + 2
Y[21[@] **= 2
YI1I[31[31[31[31[31[31[31[2] = Y[2]
print(Y[11[31[31[31[31[31[31[31[21[0]1)
print("End")

Y

tuple

Edit this code 0
1

line that just executed
= next line to execute
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8, 9), (9. 8. 7).
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

Next > Last >>

Step 1 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8. 9), (9,
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 2 of 26
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Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8, 9), (9. 8. 7).
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 3 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8, 9), (9. 8. 7).
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 4 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8, 9), (9. 8. 7).
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 5 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8, 9), (9. 8. 7).
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 6 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8, 9), (9. 8. 7).
3,
(5. 6).
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 7 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

2, 3,
(5, 2, 3, 4,
(5. 6). Frames Objects
(7, & 9), (9. 8. 7). tuple
3, Global frame

(5. 6.
2, Y1y

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed

= next line to execute

<< First < Prev Next > Last >>

Step 8 of 26
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Print output {drag lower right corner to resize)

Python 3.6
{1, 2, 3, (5, 6), (7, 8, 9), (9, 8 7)., (5.2, 3, 4)}

(known limitations)

2, 3,
(5,2, 3, 4),
(5. 6). Frames Objects
(7. 8. 9), (9. 8. 7). tuple
3, Global frame

(5. 6.
2, YIS

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed

= next line to execute

<< First < Prev Next > Last >>

Step 9 of 26
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https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)

Python 3.6
{1, 2, 3, (5, 6), (7, 8, 9), (9, 8 7)., (5.2, 3, 4)}

(known limitations)

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 10 of 26
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https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)

{1, 2,3, (5, 6), (7. 8,9)., (9, 8, 7), (5. 2, 3, 4)}
{1, 2,3, (7,8, 9), (9,8, 7). (5,2, 3, 4)}

Python 3.6
(known limitations)

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last >>

Step 11 of 26
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https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)

Python 3.6
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1, 2, 3, (7, 8, 9), (9, 8, 7). (5,

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 12 of 26
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https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)

Python 3.6
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1, 2, 3, (7, 8, 9), (9, 8, 7). (5,

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y

2,
a |1

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 13 of 26
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Print output {drag lower right corner to resize)

Python 3.6
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1, 2, 3, (7, 8, 9), (9, 8, 7). (5,
1

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y

2,
a |1

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 14 of 26
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Print output {drag lower right corner to resize)

Python 3.6
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1, 2, 3, (7, 8, 9), (9, 8, 7). (5,
1

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y

2,
a 2

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 15 of 26
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Python 3.6 Print output (drag lower right corner to resize)

(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1, 2, 3, (7, 8, 9), (9, 8, 7). (5,
1 2

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y

2,
a 2

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 16 of 26

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terga-feira, 10 de maio de 2022


https://pythontutor.com/visualize.html#mode=edit

Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais
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Python 3.6 Print output (drag lower right corner to resize)

(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1, 2, 3, (7, 8, 9), (9, 8, 7). (5,
1 2

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y

2,
a 3

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 17 of 26
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Python 3.6 Print output {drag lower right corner to resize)
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1. 2,3, (7. 8, 9), (9. 8, 7). (5,
1

23

. 4))

2, 3,
(5, 2, 3, 4),
. 5. Frames Objects
(7, 8, 9), (9. 8. 7).
3. Global frame tuple
(5. 6), Y

2,
a 3

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 18 of 26

Terga-feira, 10 de maio de 2022

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores


https://pythontutor.com/visualize.html#mode=edit

Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output {drag lower right corner to resize)
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1. 2,3, (7. 8, 9), (9. 8, 7). (5,
1

23

. 4))

2, 3,
(5, 2, 3, 4),
SSE Frames Objects
(7, 8. 9),
3. Global frame tuple
(5, 6). .

2,
a

print(Y)
Y.discard((5.6))
print(Y)
Y.add("Hella")
for a in Y:
print(a,end="

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 19 of 26
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Python 3.6 Print output {drag lower right corner to resize)
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1. 2,3, (7. 8, 9), (9. 8, 7). (5,

2, 3, 1 2 3 (7.8, 9
(5, 2, 3, 4),
SSE Frames Objects
(7, 8. 9),
3. Global frame tuple
(5, 6). .
2,

. 4))

a

print(Y)
Y.discard((5.6))
print(Y)
Y.add("Hella")
for a in Y:
print(a,end="

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 20 of 26

Terga-feira, 10 de maio de 2022 59

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores


https://pythontutor.com/visualize.html#mode=edit

Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais
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Python 3.6 Print output {drag lower right corner to resize)
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1. 2,3, (7. 8, 9), (9. 8, 7). (5,

2, 3, 1 2 3 (7.8, 9
(5, 2, 3, 4),
SSE Frames Objects
(7, 8. 9),
3. Global frame tuple
(5. 6),
2,

. 4))

print(Y)
Y.discard((5.6))
print(Y)
Y.add("Hella")
for a in Y:
print(a,end="

Edit this code

line that just executed
= next line to execute

"Hello"

<< First < Prev Next > Last >>

Step 21 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output {drag lower right corner to resize)
(known limitations) {1, 2, 3, (5, 6), (7, 8, 9), (9, 8,
{1. 2,3, (7. 8, 9), (9. 8, 7). (5,
2, 3, 1 2 3 (7.8, 9 (9.8, 7
(5,2, 3, 4y,
. 6. Frames Objects
(7, 8. 9),
3. Global frame tuple
(5. 6).
2,

. 4))

print(Y)
Y.discard((5.6))
print(Y)
Y.add("Hella")
for a in Y:
print(a,end="

Edit this code

line that just executed
= next line to execute

"Hello"

<< First < Prev Next > Last >>

Step 22 of 26
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output {drag lower right corner to resize)
(known limitations) {1, 2, 3, (5, 6), (7. 8, 9). (9, 8, B L 2,03, 4))
{1. 2,3, (7. 8, 9), (9. 8, 7). (5, . 4)
2, 3, 1 2 3 (7.8, 9 (9.8, 7
(5,2, 3, 4y,
. 6. Frames Objects
(7, 8. 9), (9,
3. Global frame tuple
(5. 6). ¥
2,

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

"Hello"

<< First < Prev Next > Last >>

Step 23 of 26
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Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)
{1. 2, 3, (5 6), (7. 8, 9), (9, 8, 7)., (5. 2, 3, &)}
{1. 2,3, (7. 8, 9), (9.8, 7)., (5,2, 3, &)}
2, 3, 1 2 3 (7.8, 9 (9.8, 7) (5.2, 3, 4
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8. 9). (9.
3. Global frame tuple
(5. 6). -
2,

Python 3.6
(known limitations)

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute

"Hello"

<< First < Prev Next > Last >>

Step 24 of 26
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Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)
{1. 2, 3, (5 6), (7. 8, 9), (9, 8, 7)., (5. 2, 3, &)}
{1. 2,3, (7. 8, 9), (9.8, 7)., (5,2, 3, &)}
2, 3, 1 2 3 (7.8, 9 (9.8, 7) (5.2, 3, 4
(5, 2, 3, 4),
. 6. Frames Objects
(7. 8. 9), (9. 8. 7).
3. Global frame tuple
(5. 6). -
2,

Python 3.6
(known limitations)

a "Hello"

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 25 of 26
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Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)
{1. 2, 3, (5 6), (7. 8, 9), (9, 8, 7)., (5. 2, 3, &)}
{1. 2,3, (7. 8, 9), (9.8, 7)., (5,2, 3, &)}
2, 3, 1 2 3 (7.8, 9 (9.8,7) (5.2, 3, 4) Hello
(5, 2, 3, 4),
. 6. Frames Objects
(7. 8. 9), (9. 8. 7).
3. Global frame tuple
(5. 6). -
2,

Python 3.6
(known limitations)

a "Hello"

print(Y)

Y.discard((5.6))

print(Y)

Y.add("Hella")

for a in Y:
print(a,end=" ")

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev Next > Last >>

Step 26 of 26
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Exemplo 3: Sets Multidimensionais Exemplo 3: Sets Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Print output {drag lower right corner to resize)
{1. 2, 3, (5 6), (7. 8, 9), (9, 8, 7)., (5. 2, 3, &)}
{1. 2,3, (7. 8, 9), (9.8, 7)., (5,2, 3, &)}
2, 3, 1 2 3 (7.8, 9 (9.8,7) (5.2, 3, 4) Hello
(5, 2, 3, 4),
. 6. Frames Objects
(7, 8. 9). (9.
3. Global frame tuple
(5. 6). -
2,

Python 3.6
(known limitations)

a "Hello"

print(Y)
Y.discard((5.6))
print(Y)
Y.add("Hella")
for a in Y:
print(a,end="

Edit this code

line that just executed
= next line to execute
.

"Hello"

<< First < Prev

Done running (26 steps)
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

Exemplo 4: Dicionarios Multidimensionais
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
e .1,
1:[5.2, 3, 41,
2 [5. &1,
3 [7. 8, 91

= "RADAR"
["CAT" . ["D"."0."."G"]]
(21111121 = "1
Edit this code

line that just executed
= next line to execute

Next > Last>>

Step 1 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
e .1,
1:[5.2, 3, 41,
2 [5. &1,
3 [7. 8, 91

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 2 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
e .1,
1:[5.2, 3, 41,
2 [5. &1,
3 [7. 8, 91

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 3 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects
e .1,
1:[5.2, 3, 41,
2 [5. &1,
3 [7. 8, 91

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 4 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1, Global frame
[5. 2, 3, 41,
[5. 61,

[7. 8, 91

X

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 5 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

e .1, Global frame
1:[5.2, 3, 41, X

2 [5. &1,

3

[7. 8, 91

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 6 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

e .1, Global frame
1:[5.2, 3, 41, X

2 [5. &1,

3

[7. 8, 91

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 7 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

e .1, Global frame
1:[5.2, 3, 41, X

2 [5. &1,

3

[7. 8, 91

= "RADAR"
["CAT".["D"."0."."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First < Prev Next > Last>>

Step 8 of 8
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

e .1, Global frame
1:[5.2, 3, 41, X

2 [5. &1,

3

[7. 8, 91

= "RADAR"
["CAT".["D"."0.,"."G"1]
(2101121 = "1

Edit this code

line that just executed
= next line to execute

<< First <Prev

Done running (8 steps)
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Exemplo 4: Dicionarios Multidimensionais Exemplo 4: Diciondrios Multidimensionais

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1,

0 Global frame
1: [5. 2,

2

3

X
[5. &1,

[7. 8. 91
}

el - u‘n

[2] = "RADAR"

[21 = ["CAT".["D"."0,"."G"]]

X
X
X
X [2 [l] [21 = "1°"

]
1
]
1

[
[
[
[

1
3
3

print(X)

Edit this code
line that just executed
=+ next line to execute

<< First < Prev

Print output (drag lower right corner to resize)

{@: (1, 2), 1: [5. 2, 'RADAR', 41, 2: [5, &), 3: [7., 8, ['CAT', ['D",
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Matrices

Matrices
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Matrices
https://ic.unicamp.br/~mc102/aulas/aula09.pdf
- Uma matriz @ um objeto bidimensional, formada por listas,
todas do mesmo tamanho.
- Sua representacao é dada na forma de uma lista de listas (a
mesma ideia pode ser aplicada para tuplas).
- Exemplo de declaracao de uma matriz 2 x 2:

matriz = [
[1, 2], # linha 1
[3, 4] # linha 2
1

- Exemplo de declaracao de uma matriz 3 x 4:

matriz = [
[11, 12, 13, 141, # linha 1
[21, 22, 23, 241, # linha 2
[31, 32, 33, 34] # linha 3
5| ]

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terga-feira, 10 de maio de 2022
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Matrices

https://pythontutor.com/visualize.html#mode=edit

(known limitations} Frames Objects

Global frame list
[1, 2], # linha 1 M e 0
[3, 41, # linha 2

-

[11, 12, 13, 14], # linha 1
[21, 22, 23, 24], # linha 2
[31. 32, 33, 341, # linha 3

Edit this code
line that just executed
=+ next line to execute

<< First < Prev

Done running (5 steps)
Customize visualization
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Podemos criar uma matriz com as informacoes fornecidas pelo
usuario.

- Exemplo de como receber uma matriz de dimensoes [ x ¢ como
entrada:

1 = int(input("Entre com o namero de linhas: "))

| ¢ = int(input("Entre com o nimero de colunas: "))
slmatriz = []

;| for 1 in range(1):
linha = []
for j in range(c):
linha.append(int(input())) # recebendo os dados
matriz.append(linha)
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6

(known limitations) Frames Objects

b d 1l=c=3
matriz = []

for i1 in range(l):
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line to execute

Next > Last >>

Step 1 of 33
Customize visualization

Terga-feira, 10 de maio de 2022
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame
— iz =
matriz [1 13
for i1 in range(l): SHE
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 2 of 33
Customize visualization

Terga-feira, 10 de maio de 2022
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = [] 1|3
— for i1 in range(l): <3
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz

matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 3 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = [] 1|3

for i1 in range(l): <3

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 4 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
N empty list

for i1 in range(l): <3
linha = [] matriz
for j in range(c): i 0
linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 5 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
N empty list

for i1 in range(l): <3
linha = [] matriz
for j in range(c): i 0
linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 6 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
e list

0
for i1 in range(l): €= P

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 7 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
e list

0
for i1 in range(l): €= P

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 8 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
e list

for i1 in range(l): <3

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 9 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
e list

for i1 in range(l): <3

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 10 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
e list

for i1 in range(l): <3

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 11 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame empty list

matriz = []
e list

for i1 in range(l): <3

linha = [] matriz
for j in range(c): i 0

linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 12 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations)

1=c¢c=3
matriz = []

— for i1 in range(l):
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 13 of 33
Customize visualization

Frames Objects

Global frame list
I3
= |
matriz
i 0
linha

j 2

Irommel@ic.unicamp.br (UNICAMP)

Algoritmos e Programa¢do de Computadores

Terga-feira, 10 de maio de 2022
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): <3
linha = [] matriz
for j in range(c): 11
linha.append(int(i+j)) # recebendo os dados linha

matriz.append(linha) i |2

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 14 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations)
1=c¢c=3
matriz = []

for i1 in range(l):
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 15 of 33
Customize visualization

Frames Objects

Global frame list
I3
= |
matriz

i1

linha | &——0

]2 \sr"pty list
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Python 3.6
(known limitations)
1=c¢c=3
matriz = []

for i1 in range(l):
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 16 of 33
Customize visualization

Frames Objects

Global frame list
I3
= |
matriz

i1

linha | &——0

jo \sr"pty list
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Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): €3
linha = [1 matriz
for j in range(c): I (1
linha.append(int(i+j)) # recebendo os dados linha  ®—_

matriz.append(linha) .
jo list
Edit this code ¢
line that just executed

=+ next line tc ecute

<< First < Prev Next > Last >>

Step 17 of 33
Customize visualization
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Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] 13
for i1 in range(l): <3
linha = [] matriz
for j in range(c): i
linha.append(int(i+j)) # recebendo os dados linha
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 18 of 33
Customize visualization
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Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] 13
for i1 in range(l): <3
linha = [] matriz
for j in range(c): i
linha.append(int(i+j)) # recebendo os dados linha
matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 19 of 33
Customize visualization
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Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): €3
linha = [1 matriz
for j in range(c): I (1
linha.append(int(i+j)) # recebendo os dados linha  ®—_

matriz.append(linha) i |2 \
0

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 20 of 33
Customize visualization
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Matrices
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Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): €3
linha = [1 matriz
for j in range(c): I (1
linha.append(int(i+j)) # recebendo os dados linha  ®—_

matriz.append(linha) i |2 \
0

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 21 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): €3
linha = [1 matriz
for j in range(c): I (1
linha.append(int(i+j)) # recebendo os dados linha  ®—_

matriz.append(linha) i |2 \
0

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 22 of 33
Customize visualization
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Matrices
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
— for i1 in range(l): <3
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz

matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 23 of 33
Customize visualization
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for i1 in range(l): <3
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz

matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 24 of 33
Customize visualization
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Matrices
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): <3

linha = [] matriz

for j in range(c):

g|l1|2
|

1|2
linha.append(int(i+j)) # recebendo os dados linha
matriz.append(linha) 12
i |ist
Edit this code e
1123
line that just executed
=+ next line tc ecute
empty list

<< First < Prev Next > Last >>

Step 25 of 33
Customize visualization

10 de maio de 2022

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores


https://pythontutor.com/visualize.html#mode=edit

Matrices
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list
matriz = [] e
for i1 in range(l): <3

linha = [] matriz

for j in range(c):

g|l1|2
|

1|2
linha.append(int(i+j)) # recebendo os dados linha
matriz.append(linha) i lo
i |ist
Edit this code e
1123
line that just executed
=+ next line tc ecute
empty list

<< First < Prev Next > Last >>

Step 26 of 33
Customize visualization
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for 1 in range(l): © 3/
linha = [] matriz
1|2

for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 27 of 33
Customize visualization
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Matrices
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for 1 in range(l): © 3/
linha = [] matriz
1|2

for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 28 of 33
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for 1 in range(l): © 3/
linha = [] matriz
1|2

for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 29 of 33
Customize visualization
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Matrices
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for 1 in range(l): © 3/
linha = [] matriz
1|2

for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 30 of 33
Customize visualization
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for 1 in range(l): © 3/
linha = [] matriz
1|2

for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 31 of 33
Customize visualization
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for 1 in range(l): © 3/
linha = [] matriz
1|2

for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz.append(linha)
Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 32 of 33
Customize visualization
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
— for i1 in range(l): <3
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz

matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev Next > Last >>

Step 33 of 33
Customize visualization
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Python 3.6

(known limitations) Frames Objects

1=c=3 Global frame list

matriz = [] 1|3
for i1 in range(l): <3
linha = []
for j in range(c):
linha.append(int(i+j)) # recebendo os dados

matriz

matriz.append(linha)

Edit this code

line that just executed
=+ next line tc ecute

<< First < Prev

Done running (33 steps)
Customize visualization

10 de maio de 2022
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Matrices
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Python 3.6
(known limitations) Frames Objects

1=c=3 Global frame

matriz [1 1 (3

matriz [[i+] for j in range(c)] for i in range(l)] o=

matriz
Edit this code

line that just executed
=+ next line to execute

<< First < Prev

Done running (27 steps)
Customize visualization

unsupported features
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Podemos ainda inicializar uma matriz com valores
pré-definidos.

- Inicializando uma matriz de dimensoes [ x ¢ e atribuindo valor
zero para todos os elementos:

1 int(input("Entre com o numero de linhas: ")) # 1
;| ¢ = int(input("Entre com o nimero de colunas: ")) # c
simatriz = []
for i in range(l):

linha = []

for j in range(c):

linha.append(0)

matriz.append(linha)
)| print(matriz)
| # [[o, 0, 0, 0], [0, 0, 0, 0], [0, 0, 0, 0]]

|# Forma alternativa/compacta de inicializar uma matriz
/imatriz = [[0 for j in range(c)] for i in range(1)]
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Inicializando uma matriz de dimensoes [ x ¢ e atribuindo
valores de 1 até [ x c para os elementos da matriz

1 = int(input("Entre com o nimero de linhas: ")) # 1
olc = int(input("Entre com o nimero de colunas: ")) # c
simatriz = []

5| for i in range(1):

linha = []

for j in range(c):
linha.append(i * ¢ + j + 1)

matriz.append(linha)

print(matriz)
| # [[11 21 31 4]1 [51 61 7' 8]; [91 101 111 12]]
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Note que uma matriz € que uma lista de listas.

- Podemos acessar um elemento de uma matriz, localizado em
uma determinada linha e coluna, da seguinte forma:

matriz[linha][coluna]
2| # Lembrete: linhas e colunas sao numeradas
| # a partir da posicao zero

- Exemplo:

matriz = [[1, 2, 3], [4, 5, 61, [7, 8, 9]]
o| print(matriz[0][2])

| # 3

print(matriz[2][1])

| # 8
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Similar ao que vimos em listas e tuplas, caso ocorra uma
tentativa de acessar uma posicao inexistente da matriz, um erro
sera gerado.

- Exemplo:

matriz = [[1, 2], [3, 4]]

)| print(matriz[0][0])

| #1

print(matriz[1][1])

| # 4

print(matriz[2][2])

# IndexError: list index out of range
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Podemos alterar um elemento de uma matriz, localizado em
uma determinada linha e coluna, da seguinte forma:

[
//matriz[linhal[coluna] = valor
L

- Exemplo:

matriz = [[1, 2, 31, [4, 5, 6], [7, 8, 9]]
Imatriz[o][0] = 0

simatriz[2][2] = 10

print(matriz)

|# [le, 2, 31, [4, 5, 61, [7, 8, 10]1]
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Matrices
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- Para criar uma copia de uma matriz, precisamos criar uma nova
matriz com as copias de cada uma das linhas da matriz original.

- Exemplo:

[[1, 21, [3, 4]l
A.copy()

| B[e][e] = o
print(A)

# [[e, 21, [3, 4]]

print(B)
[# [[o, 21, [3, 411
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations)

A= [[1, 21, [3. 4]]
B = A.copy()
B[@1[@] =@

print (A)

print(B)

Frames Objects

Edit this code
line that just executed
=+ next line to execute

Next > Last »>>

Step 1 of 5
Customize visualization

unsupported features
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations)

A= [[1, 21, [3. 4]]
B = A.copy()
B[@1[@] =@

print (A)

print(B)

Frames Objects

Global frame list

. 0
Edit this code A

.
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 2 of 5
Customize visualization

unsupported features
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line that just executed
=+ next line to execute

<< First

Customize visualization

Irommel@ic.unicamp.br (UNICAMP)

Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

A= [[1, 21,
B = A.copy()
B[@1[@] =@
print (A)
print(B)

[3. 41]

Frames Objects

Global frame
—— |0
A =

-

list

Edit this code
B

< Prev Next > Last »>>

Step 3of 5
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line that just executed
=+ next line to execute

<< First

Customize visualization

Irommel@ic.unicamp.br (UNICAMP)

Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)

(known limitations)

A= [[1, 21,
B = A.copy()
B[@1[@] =@
print (A)
print(B)

[3. 41]

Frames Objects

Global frame
—— |0
A =

-

list

Edit this code
B

< Prev Next > Last »>>

Step 4 of 5
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) [re, 21, [3, 411

A= [[1, 21, [3. 4]]
B = A.copy()
B[@1[@] =@

print (A)

print(B)

Frames Objects

Global frame list

. 0
Edit this code A |

line that just executed B

-

=+ next line to execute

<< First < Prev Next > Last >>

Step 5of 5
Customize visualization
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) [re, 21, [3, 411

[re, 21, (3, 411
A= [[1, 21, [3. 4]]

B = A.copy()
B[e1I[e] = e
print (A)

print(B) Global frame list

Frames Objects

e 0 1
N . =
Edit this code A .
line that just executed B
=+ next line to execute

<< First < Prev

Done running (5 steps)
Customize visualization
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Para criar uma copia de uma matriz, precisamos criar uma nova
matriz com as copias de cada uma das linhas da matriz original.

- Exemplo:

[[1, 21, [3, 4]l
[linha.copy() for linha in A]
| B[e][e] = o

print(A)

# [[1, 21, [3, 4]]

print(B)
[# [[o, 21, [3, 411
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Matrices

https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) [11. 21. [3, 411
[1e, 21. [3, 411
[[1. 21. [3. 411

= [linha.co for linha in A]
: Py O Frames Objects

Ble1[el = Global frame list list

print(A) —— |0 |1 > 0 1
print (B} A "\A’i 1|2
° \

Edit this code \,M
line that just executed
= next line to execute

<< First < Prev

Done running (10 steps)
Customize visualization
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Para criar uma copia de uma matriz, precisamos criar uma nova
matriz com as copias de cada uma das linhas da matriz original.

- Exemplo:

[[1, 21, [3, 411
[linha[:] for linha in A]
| Blel[e] = o

print(A)

# [[1, 21, [3, 4]]

print(B)
[# [[o, 21, [3, 411
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Matrices

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

- Para criar uma copia de uma matriz, precisamos criar uma nova
matriz com as copias de cada uma das linhas da matriz original.

- Exemplo:

[[1, 21, [3, 411
[list(linha) for linha in A]
| Blel[e] = o

print(A)

# [[1, 21, [3, 4]]

print(B)
[# [[o, 21, [3, 411
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Hipermatrices, arranjos multidimensionais
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Hipermatrices, arranjos multidimensionais
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- Até agora criamos matrizes bidimensionais, mas podemos criar
objetos com mais dimensoes.

- Podemos criar objetos com d dimensoes utilizando a mesma
ideia de listas de listas.

- Exemplo de um objeto com dimensoes 2 x 2 x 2:

obj = [
[[1, 21, [3, 411,
[[5, 61, [7, 8]]
1
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Hipermatrices, arranjos multidimensionais
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- Podemos acessar um elemento em um objeto com dimensoes
d; x dy x --- x d, da seguinte forma:

[
/|objeto[index_1]1[index_2]...[index_n]
L

- Exemplo:

obj = [[[1, 21, [3, 411, [[5, 61, [7, 8111 # 2 x 2 x 2
| print(obj[0]1[0][0])

| #1

print(obj[1][0][0])

S # 5

print(obj[1][1]1[0])

#7

print(obj[1][1][1])

| # 8
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Hipermatrices, arranjos multidimensionais
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- Podemos alterar um elemento em um objeto com dimensoes
dy x dy x --- x dy da seguinte forma:

I
/|objeto[index_11[index_21...[index_n] = valor
L

- Exemplo:

obj = [[[e, o], [e, 011, [[e, 0], [0, 0111 # 2 x 2 x 2
lobj[1][0][1] = 5

JJobjle][1][0]

print(obj)

;\# [[[o, o], [3, 11, [[e, 5], [0, 0]]]
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Exercicios

https://ic.unicamp.br/~mc102/aulas/aula09.pdf

1. Escreva uma funcao que leia e retorne uma matriz de inteiros
fornecida pelo usuario. Sua matriz deve ler os nimeros linha a
linha. Os nimeros devem estar separados por espacos em
branco. Sua funcao deve interromper a leitura ao receber uma
linha em branco.

. Escreva uma funcao que, dada uma lista bidimensional (lista de

listas), verifique se ela € uma matriz. Em caso positivo, sua
funcao deve retornar uma tupla com o nimero de linhas e de
colunas da matriz. Em caso negativo, deve retornar uma tupla
vazia.

. Escreva uma funcao que imprime, linha a linha, os valores de
uma matriz bidimensional dada como argumento.
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def 1& matriz():
M =[]
while True:
temp = input().split()
if temp == []:

return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha)
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Exercicios

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

Next > Last >>

Step 1 of 5
Customize visualization
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Exercicios

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames

def 1& _matriz():
M=l
while True:

Global frame

1&_matriz &

temp = input().split()
if temp == [1:
return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 2 of 5
Customize visualization

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores

Objects

function
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Exercicios

https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

def 1&_matriz(): Global frame function

W=D 1é_matriz()
1&_matriz
while True:
temp = input().split() N .

. 1é_matriz

if temp == [1: -
return M

linha = []

for i in temp:
linha.append(int(i))

M.append(linha}

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 3 of 5
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

def 1&_matriz(): Global frame function

W=D 1é_matriz()
1&_matriz
while True:
temp = input().split() N .

. 1é_matriz

if temp == [1: -
return M

linha = []

for i in temp:
linha.append(int(i))

M.append(linha}

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 4 of 5
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

def 18_matriz(): Global frame function
- 1é_matriz()
" 0 1&_matriz
while True:
_empty list

temp = input().split() N .
. 1é_matriz
if temp == [1: -

M

return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step S5 of 5
Customize visualization

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terca-feira, 10 de maio de 2022 144 /189


https://pythontutor.com/visualize.html#mode=edit

Exercicios
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Python 3.6
(known limitations) Frames Objects

def 18_matriz(): Global frame function
- 1é_matriz()
" 0 1&_matriz
while True:
_empty list

temp = input().split() N .
. 1é_matriz
if temp == [1: -

M

return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev

Enter user input:

Submit
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6
(known limitations) Frames Objects

def 18_matriz(): Global frame function
- 1é_matriz()
" 0 1&_matriz
while True:
_empty list

temp = input().split() N .
. 1é_matriz
if temp == [1: -

M

return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev

Enter user input:

Submit
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function

if temp == []: & matriz lé_matriz()

return M
_yempty list

linha = [] = .
. 1é_matriz

for i in temp: list
M

linha.append(int(i)) 0

—
M.append(linha} temp l/

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 7 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function

if temp == []: & matriz lé_matriz()

return M
_yempty list

linha = [] = .
. 1é_matriz

for i in temp: list
M

linha.append(int(i)) 0

—
M.append(linha} temp l/

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 8 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6

Print output (drag lower right corner to resize)
(known limitations)

12 3 4
def 1& _matriz():
M= 1] Frames Objects
while True:
temp = input().split()
if temp == [1: 1&_matriz
return M

Global frame function
1é_matriz()

linha

_empty list
[1

o 1é_matriz
for i in temp: i
linha.append(int(i)) M /7‘,.

M.append(linha} temp

linha &—
1e_matriz() ey et

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 9 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

linha “ .
empty list

1é_matriz() T

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 10 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 11 of 18
Customize visualization
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Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 12 of 18
Customize visualization
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Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 13 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 14 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 15 of 18
Customize visualization
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https://pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 16 of 18
Customize visualization
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Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 17 of 18
Customize visualization
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Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function
; _ ) 1é_matriz()
if temp [1: 1&_matriz

return M

linha = [] - .
. 1é_matriz
for i in temp: list
linha.append(int(i)) M
M.append(linha} temp

_empty list

1é_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 18 of 18
Customize visualization

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terca-feira, 10 de maio de 2022


https://pythontutor.com/visualize.html#mode=edit

Exercicios

//pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function

if temp == [1: 1&_matriz 1é_matriz()
return M

linha = [1]

for i in temp:
linha.append(int(i)) M

M.append(linha} temp

list

1é_matriz

linha
A = lé_matriz() |
Edit this code

line that just executed

== next line to execute

<< First < Prev

Enter user input:

Submit
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//pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

def 1& _matriz():
M=l
while True:

Frames Objects

temp = input().split() Global frame function

if temp == [1: 1&_matriz 1é_matriz()
return M

linha = [1]

for i in temp:
linha.append(int(i)) M

M.append(linha} temp

list

1é_matriz

linha
A = lé_matriz() |
Edit this code

line that just executed

== next line to execute

<< First < Prev

Enter user input:

[56 Submit
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

1é_matriz()

Edit this code
line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 20 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp

linha
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

1é_matriz()

Edit this code
line that just executed

== next line to execute

<< First < Prev Next > Last >>

Step 21 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp

linha
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 22 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha

empty list
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 23 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha

empty list
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 24 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 25 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 26 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 27 of 27
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha
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//pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4
5 6
def 1& _matriz():
M=l
while True:

. Frames Objects
temp = input().split()

if temp == [1:

Global frame function

return M R lé_matriz()
[ Ié_matriz

linha =
for i in temp: R X fist
linha.append(int(i)) Ve meitriz

M.append(linha} M

temp

A = lé_matriz() linha

Edit this code !

line that just executed
=+ next line to execute

<< First < Prev

Enter user input:

Submit
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 29 of 31
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha

'empty list
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Python 3.6
(known limitations)

def 1& _matriz():
M=l
while True:
temp = input().split()
if temp == [1:
return M
[l
for i in temp:
linha.append(int(i))
M.append(linha}

linha

1é_matriz()

Edit this code
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 30 of 31
Customize visualization

//pythontutor.com/visualize.html#mode=edit

Print output (drag lower right corner to resize)

1 2 3 4
5 6

Frames Objects

Global frame function
. 1é_matriz()
Ié_matriz
list
1é_matriz
M
temp
linha

'empty list
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//pythontutor.com/visualize.html#mode=edit

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) 1 2 3 4

5 6
def 1& _matriz():

M=l

while True:
temp = input().split()
if temp == [1:

Frames Objects

Global frame function
return M R lé_matriz()
: lé_matriz
linha = []
for i in temp: et

linha.append(int(i)) Ve meitriz

M.append(linha} M

temp

1é_matriz() linha

Edit this code !

line that just executed Return
== next line to execute value

<< First < Prev Next > Last>>

'empty list
Step 31 of 31

Customize visualization
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Python 3.6 Print output (drag lower right corner to resize)

(known limitations) 1 2 3 4
5 6
def 1& _matriz():
M= 1]
while True: :
R Frames Objects
temp = input().split()
if temp == []: Global frame function
return M — 1é_matriz()
linha = []
for i in temp:
linha.append(int(i))
M.append(linha}

1&_matriz | &

A — list

A = lé_matriz()

Edit this code

line that just executed

== next line to execute

<< First < Prev

Done running (31 steps)
Customize visualization
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https://ic.unicamp.br/~mc102/aulas/aula09.pdf

def dimensdes(M):
linhas = len(M)
colunas = len(M[0])
for i in range(1, linhas):
if len(M[i]) != colunas:
return ()
return (linhas, colunas)
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def imprime_matriz(Mm):
(linhas, colunas) = dimensées(M)
for i in range(linhas):

for j in range(colunas):
print(M[i][j], end = " ")
print()
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def imprime_matriz(Mm):
(linhas, colunas) = dimensées(M)
for i in range(linhas):
print(M[i][0], end = "")
for j in range(1, colunas):
print("", M[i][j], end = "")
print()
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def imprime_matriz(Mm):
for linha in M:
# converte os elementos da lista para string
aux = [str(i) for i in linha]
print(" ".join(aux))
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4. Escreva uma funcao que dada uma matriz (M), calcule a sua

transposta (M%). Exemplo:
M Mt

1 2 3 4
5 6 7 8
4
5. Escreva uma funcdo que recebe duas matrizes (A e B). Se as
duas matrizes tiverem dimensoes compativeis, sua funcao deve
retornar a soma das duas (C = A + B). Caso contrario, sua

fungao deve retornar uma lista vazia. Exemplo:
A B C

2 6
4 3
6 2
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def transposta(M):
T =11
(linhas, colunas) = dimensées(M)
for j in range(colunas):

linha = []
for i in range(linhas):
linha.append(M[iI[j1)
T.append(linha)
return T
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def transposta(M):
T =11
(linhas, colunas) = dimensées(M)
for j in range(colunas):

T.append([1)
for i in range(linhas):
T[j].append(M[i][j])
return T
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https://pythontutor.com/visualize.html#mode=edit

(known limitations) Frames Objects

A= 1I1,2,31, Global frame
[4.5,61,

transposta

def transposta(M):
return [ [x[coll for x in Al for col in range(3) 1

T = transposta(A)

Edit this code

line that just exec
= next line to e e
function

transposta(M)
<< First < Prev
list
Done running (28 steps)
Customize visualization
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def soma(A, B):
c =[]
dim_a = dimensdes(A)
dim_b = dimensées(B)
if dim_a == dim_b:
(linhas, colunas) = dim_a

for i in range(linhas):
linha = []
for j in range(colunas):
linha.append(A[il[j] + B[il[j1)
C.append(linha)
return C
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[1.2,31, Global frame
[4.5.61,

]

[ [10.20,30],
[40.50,60] ,

]

soma(A,B):
return [ [A[11[31+B[i1[j] for j in range(3)] for i in range(2) 1

soma(A,B)

Edit this code

<< First < Prev

Done running (26 steps)
isualization

\function
soma(A, B)

in range(3)] for i in range(2)
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6. Escreva uma funcao que recebe duas matrizes (A e B). Se as
duas matrizes tiverem dimensoes compativeis, sua funcao deve
retornar o produto das duas (C = A x B). Caso contrario, sua
funcao deve retornar uma lista vazia. Exemplo:

A B C

]

o) - ]3]

7. Escreva uma funcao que dada uma matriz quadrada, verifique
se ela @ uma matriz diagonal. Exemplo:
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8. Escreva uma funcao que dada uma matriz quadrada, verifique
se ela @ uma matriz triangular inferior. Exemplo:
0

9. Escreva uma funcao que dada uma matriz quadrada, verifique
se ela € uma matriz triangular superior. Exemplo:
1T 0 8 9 8
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10. Uma matriz quadrada de nimeros inteiros € um quadrado
magico se o valor da soma dos elementos de cada linha, de
cada coluna e da diagonal principal e da diagonal secundaria é
o0 mesmo. Além disso, a matriz deve conter todos os nimeros
inteiros do intervalo [1..n x n]. Exemplo:

B8 1 24 17
16 14 7 5 23
22 20 13 6 4
321 19 12 10
9 2 25 18 N

A matriz acima € um quadrado magico, cujas somas valem 65.
Escreva um programa que, dada uma matriz quadrada, verifique
se ela € um quadrado magico.
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11. Uma matriz de permutacoes é uma matriz quadrada cujos
elementos sao zeros ou uns, tal que em cada linha e em cada
coluna exista exatamente um elemento igual a 1. Exemplo:

Escreva um programa que, dada uma matriz quadrada, verifique
se ela € uma matriz de permutacoes.
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Perguntas ....
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