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Exercici:
quadrat magic

Un quadrat magic és una matriu quadradada n X n
d'enters positius en el rang 1,2,...,n?, de forma que
cada posicio és ocupada per un enter diferent i la suma
d’enters de cada fila, columna i diagonals és igual.
Per exemple, el quadrat

2|76
9|51
413|8

la suma de qualsevol fila, columna, o diagonal dona 15.
Es demana dissenyar la funcié esMagic que donat un
DataFrame de dimensions quadrades i que cada cel-la
conté un enter diferent, indiqui si es tracta d'un qua-
drat magic o no.



Exemple

>>> import pandas as pd
>>> from io import StringIO
>>> df = pd.DataFrame([[ 1, 23,

[15, 14,
[24, 17,
[20, 8,
[ 5, 3,

16,

7,
13,
19,
10,

22,

217,
111,
2],
61,
2511

>

columns=[’cl1’,’c2’,’c3’,’c4’,°c5’],

>>>

«Or «Fr o«

index=[’f1’,’£2’,7£3?,7f4?,7£5°])

nae
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Exemple

>>> import pandas as pd
>>> from io import StringIO

>>> df = pd.DataFrame([[ 1, 23, 16,
[15, 14, 7,
[24, 17, 13,
[20, 8, 19,
[ 5, 3, 10,

22,

217,
111,
2],
61,
2511

columns=[’cl1’,’c2’,°c3’,°c4’,’c5’]

>>>

«Or «Fr o«

index=[’f1’,’£2’,7£3?,7f4?,7£5°])

DA
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Exercici: Exemple
quadrat magic

>>> import pandas as pd
>>> from io import StringIO

>>> df = pd.DataFrame([[ 1, 23, 16, 4, 217,
[15, 14, 7, 18, 117,
[24, 17, 13, 9, 2],
[20, 8, 19, 12, 6],
[ 5, 3, 10, 22, 2511,

columns=[’cl1’,’c2’,’c3’,’c4’,’c5’],
c. index=[’f1’>,’f2’,°£f3’,°f4’,°f5°])
>>>



Exercici: Exemple
quadrat magic

>>> import pandas as pd
>>> from io import StringIO

>>> df = pd.DataFrame([[ 1, 23, 16, 4, 217,
[15, 14, 7, 18, 117,
[24, 17, 13, 9, 2],
[20, 8, 19, 12, 6],
[ 5, 3, 10, 22, 2511,

columns=[’cl1’,’c2’,’c3’,’c4’,’c5’],
c. index=[’f1’>,’f2’,°£f3’,°f4’,°f5°])
>>>



Exemple

>>>

cl c2 c3 c4 c5
f1 1 23 16 4 21
f2 15 14 7 18 11
f3 24 17 13 9 2
f4 20 8 19 12 6
f5 5 3 10 22 25
>>> # Sumem fila f1
>>> df .loc[’f1°].sum()
65
>>> # Sumem columna cl
>>> df[’c1’] .sum()
65

40> «F>r» «Z>» «E>»

nae
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Exemple

>>>

f1
2
£3
f4
5
>>>

df
cl

15
24
20

c2
23
14
17

c3
16

13
19
10

c4

18

12
22

ch
21
11

25
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Exemple

>>>

f1
2
£3
f4
5

>>> # Sumem fila f1

>>>

daf
cl

1
15
24
20

5

c2
23
14
17
8
3

c3
16

7
13
19
10

cd
4
18
9
12
22

ch
21
11

25



Exercici: Exemple
quadrat magic

>>> df

cl c2 c3 c4 cb
f1 1 23 16 4 21
f2 15 14 7 18 11
£f3 24 17 13 9 2
f4 20 8 19 12 6
f5 5 3 10 22 25
>>> # Sumem fila f1
>>> df.loc[’f1’] .sum()
65
>>>
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>>> df

cl c2 c3 c4 cb
f1 1 23 16 4 21
f2 15 14 7 18 11
£f3 24 17 13 9 2
f4 20 8 19 12 6
f5 5 3 10 22 25
>>> # Sumem fila f1
>>> df.loc[’f1’] .sum()
65
>>> # Sumem columna cil
>>>



Exercici: Exemple
quadrat magic

>>> df

cl c2 c3 c4 cb
f1 1 23 16 4 21
f2 15 14 7 18 11
£f3 24 17 13 9 2
f4 20 8 19 12 6
f5 5 3 10 22 25
>>> # Sumem fila f1
>>> df.loc[’f1’] .sum()
65
>>> # Sumem columna cil
>>> df[’c1’] .sum()
65



Exemple

c1/[c2[c3c4]c5
1)1 23164 |21
£2]15[14][7 [18]11
£324]17]13]9 |2
fa[20][8 |[19]12][6
Ie5]5 |3 |[10]22]25

Sumem totes les columnes

>>>

cl 65
c2 65
c3 65
c4d 65
ch 65

dtype: int64

«Or «Fr o«

it
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Exemple

[ [c1/c2]c3[c4]cs|

f1)1 [23]16]4 |21
£2][15]14]7 18]11
£3]24[17]13]]9 |2
fa/20[8 [19]12][6
[#5[5 3 [10[22]]25

Sumem totes les columnes

>>> df.sum()

cl 65
c2 65
c3 65
cd 65
cb 65

dtype: int64



Exemple

c1]c2]c3c4]c5!
f1[1 [23][16]24 |21
£2]15[14][7 [18]11
£3[24[17][13]9 |2
£420]8 [19][12]6
Ifs]5 |3 [10]22]25

Sumem totes les columnes

>>> df.sum() == 65

cl True

c2 True

c3 True

cé4 True

cb True

dtype: bool

>>> all(df.sum() == 65)
True
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Exemple

Sumem totes les columnes

>>> df .sum() == 65

cl
c2
c3
cd
cb

dtype: bool

>>>

True
True
True
True
True

[ [c1]c2]c3]c4]cs|

1

23|16

4 21

15

14|7

18|11

17|13

9 |2

f1
£2
£3|24
420

8 |[19

12/6

[#5]5

3 |10

22/25




Exercici: Exemple
quadrat magic

[ [c1]c2]c3]c4]cs|

1 [23|[16/4 |21
115(14)7 1811

f1
2

£3(24[17]13]9 |2
fa[20]8 |[19]12]6
[#5[5 3 1[10[22]125

Sumem totes les columnes

>>> df .sum() == 65

cl True
c2 True
c3 True
cd True
cb True

dtype: bool
>>> all(df.sum() == 65)
True



Exemple

c1/[c2[c3c4]c5
1)1 23164 |21
£2]15[14][7 [18]11
£324]17]13]9 |2
fa[20][8 |[19]12][6
Ie5]5 |3 |[10]22]25

Sumem totes les files

>>> df.sum(axis=1)

f1 65
f2 65
£3 65
f4 65
5 65

dtype: int64
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[ Jlc1]c2[c3]c4]c5]
f1)1 [23]16]4 |21
£2][15]14]7 18]11
£3]24[17]13]]9 |2
fa/20[8 [19]12][6
[#5[5 3 [10[22]]25

Sumem totes les files

>>> df .sum(axis=1)

f1 65
f2 65
£3 65
f4 65
£5 65

dtype: int64



Exemple

c1]c2]c3c4]c5!
1)1 23164 |21
£2][15]14]7 |[18][11
£3]24[17]13]]9 |2
f4/20[8 [19]12][6
Ifs]5 |3 [10]22]25

Sumem totes les files

>>> df .sum(axis=1) == 65

f1 True

£2 True

£3 True

f4 True

£5 True

dtype: bool

>>> all(df.sum(axis=1) == 65)
True
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Ifs]5 |3 [10]22]25

Sumem totes les files

>>> df .sum(axis=1) == 65

f1 True

£2 True

£3 True

f4 True
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dtype: bool

>>> all(df.sum(axis=1) == 65)
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Exercici: Exemple
quadrat magic

[ [c1]c2]c3]c4]cs|

1 [23|[16/4 |21
115(14)7 1811

f1
2

£3(24[17]13]9 |2
f4/20]8 |[19]12]6
[#5[5 3 1[10[22]125

Sumem totes les files

>>> df .sum(axis=1) == 65
f1 True
£2 True
£3 True
f4 True
5 True

dtype: bool
>>>



Exercici:
quadrat magic

Exemple

Sumem totes les files

>>> df .sum(axis=1) == 65
f1 True
£2 True
£3 True
f4 True
£5 True
dtype: bool

>>> all(df.sum(axis=1) == 65)
True

[etle2lcafealcs]
f1(1 |[23]16/[4 |21

2

1514

7

18

11]

3

24|17

13

9

2

f4

20|8

19

12

6

f5

5 3

10

22

25|




Exemple

[ ete2/c3]c4lc5|
2] |23]16]a |21
[£2]15][14]7 |18][11
|€3][24]17][13]}9 |2
[a]20]/8 [19]12]}6
[£5]5 |3 J10]22]25

Sumem diagonals

>>> sum(map(lambda f,c: df.at[f,c], df.index, df.columns))
65

>>> sum(map(lambda f,c: df.at[f,c], reversed(df.index),
o df.columns))
65
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Exercici: Exemple
quadrat magic

[ Jlc1fc2]c3]c4]c5]
f11 [23[16]2 |21
£2][15][14]7 |18]11
£3]24]17]13]9 |2
fa]20[8 19]12]6
5[5 |3 |10]22]25

Sumem diagonals

>>> sum(map(lambda f,c: df.at[f,c], df.index, df.columns))
65
>>>



Exercici: Exemple
quadrat magic

[ Jlc1fc2]c3]c4]c5]
f11 23)[16/|4 |21
£2/[15||14(7 18|11
£3/[24|17|13)]9 |2
£4|20|8 [1912|/6
£5|5 |3 |[10|22|25

Sumem diagonals

>>> sum(map(lambda f,c: df.at[f,c], df.index, df.columns))
65

>>> sum(map(lambda f,c: df.at[f,c], reversed(df.index),

... df.columns))

65



Exercici: Solucié
quadrat magic

def esMagic (df):

s = df .iloc [0].sum()

return (df.shape[0] == df.shape[1]) and \
all(n in df.values \

for n in range (1, df.shape[0]**2+1)) and \
all(df.sum() == s) and \
all (df .sum(axis=1) == s) and \
(sum(map (lambda f,c: df.at[f,c],
df .index,
df .columns)) == s) and \
(sum(map (lambda f,c: df.at[f,c],
reversed (df . index) ,
df .columns)) == s)

>>>
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def esMagic (df):

s = df .iloc [0].sum()

return (df.shape[0] == df.shape[1]) and \
all(n in df.values \

for n in range (1, df.shape[0]**2+1)) and \
all(df.sum() == s) and \
all (df .sum(axis=1) == s) and \
(sum(map (lambda f,c: df.at[f,c],
df .index,
df .columns)) == s) and \
(sum(map (lambda f,c: df.at[f,c],
reversed (df . index) ,
df .columns)) == s)

>>> from gMagic import esMagic
>>> esMagic(df)
True



Provant

>>> tresxtres= df.loc[’f2’:°f4’,°c2’:°c4’] c1c2]c3]cc5
>>> tresxtres f1[1 [23][16]4 [21
c2 c3 ca f3r5147|h811
£3][24]17][13]]9 |2

f2. 14 7 18 if420[8 [[19]12]/6
f3 17 13 9 ||f5||5 ||3 10/22(25

f4 8 19 12

>>> esMagic(tresxtres)
False
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>>> esMagic(tresxtres)
False

«Or «Fr o«

it
.
N
it
v
[y

DA



Provant

>>> tresxtres= df.loc[’f2’:7f4’,’c2’:°c4’] c1c2[c3]cdlc5
>>> f11 [23][16[4 |21
c2 c3 ca j|15 14][7 J18]11
£3][24][17][13]9 |2

f2 14 7 18 if420[8 [[19]12]/6
f3 17 13 9 ||f5||5 ||3 10/22(25

f4 8 19 12

>>> esMagic(tresxtres)
False
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Provant

>>> tresxtres= df.loc[’f2’:°f4’,°c2’:°c4’]

>>> tresxtres

c2
f2 14
f3 17
f4 8

>>>

c3

7
13
19

c4
18

9
12

[ [e1]c2[c3]c4]c5)

1

2316

4 21

15

147

1811

17|13

9 |2

f1
f2
£324
4|20

8 |[19

12|6

[#5]5

3 |10

2225




Exercici: Provant
quadrat magic

>>> tresxtres= df.loc[’£2’:°f4’,’°c2’:°c4’] [ Jc1]c2]c3[cacs]
>>> tresxtres f11 [23]16]4 |21
2 c3 ca £2)[15/14]7 [18]11
£32417]13]9 |2

f2 14 7 18 £4)20(8 |19]12[6
£3 17 13 9 [es]f5 |3 J[10][22][25

f4 8 19 12
>>> esMagic(tresxtres)
False



