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Exemplo 9
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Exemplo 9

Calculo do valor de k" (sendo n um inteiro nao negativo)

1, sen=2~0

k x R"'.  caso contrario

1. sen=20
RN/2  pN/2. se n for positivo e par

k x kL2 % pL1/2) - se n for positivo e impar
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Implementagdo 1 Implementagdo 1

Implementacao 1
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Implementagdo 1 Implementagdo 1

b 1, sen=20

k x R"~'. caso contrario
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Implementagdo 1 Implementagdo 1

Python 3.6

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

def potencial(k, n):
it n == @:
Frames Objects
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n %2 ==

return potencia2(k, n//2) * potencia2(k, n//2)
else:

return k * potencia2(k, n//2) * potencia(k, n//2)
print(potencial(2,5))
Edit this code

=+ next line to execute

Next > Last >>
Step 1 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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https://pythontutor.com
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Python 3.6
(known limitations)

def potencial(k, n):
if == 0
return 1
else:
return k * potencial{k, m - 1)

def potencia2(k, n)
if n ==
return 1
elif n %2 ==

Implementagdo 1 Implementagdo 1

Print output (drag lower right corner to resize)

Frames Objects

Global frame

on
R potencial(k, n)
potencial |+

return potencia2(k, n//2) * potencia2(k, n//2)

else:
return k * potencia2(k., n//2)

print(potencial(2,5))

Edit this code

=+ next line to execute

<< First < Prev Next >

Step 2 of 27

* potencia2(k, n//2)

R 1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Print output (drag lower right corner to resize)

Python 3.6
(known limitations)

def potencial(k, n):
it n == @:
Frames Objects

return 1
Global frame
potencialik,

else:
T kK * T 1(k -1 L
return k * potencial(k, n - 1) "
tencia2 | +—
def potenciaZ(k, n) e botencia2(k,
ifno==
return 1
elif n % 2 == &
return potencia2(k, ns/2) * potencia2ik, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2)

print(potencial(2,5))
Edit this code

line that just ex
=+ next line to execute

<< First < Prev Next > Last >>

Step 3 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
Irommel@ic.unicamp.br (UNICAMP)
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Implementagdo 1 Implementagdo 1

Print output (drag lower right corner to resize)

Python 3.6
(known limitations)

def potenciallk, n):
if n == 0:

return 1
else: Global frame fus
potencial(k, n)

return k * potencial(k, n - 1
P &, ) patencial
potencia2

Frames Objects

fu
def potencia2(k, n) potencia2{k, )
it n == @:
return 1 potencial
elif n %2 == &: k2
return potencia2(k, n//2) * potencia2(k, n//2) n s

else:

return k * potencia2(k, n//2) * potencia(k, n//2)

print(potencial(2,5))
Edit this code

line that just ex
=+ next line to execute

<< First < Prev Next > Last >>

Step 4 of 27

1, sen=0
kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Print output (drag lower right corner to resize)

Python 3.6
(known limitations)

def potenciallk, n):
if n == 0:

return 1
else: Global frame fus
potencial(k, n)

return k * potencial(k, n - 1
P &, ) patencial
potencia2

Frames Objects

fu
def potencia2(k, n) potencia2{k, )
it n == @:
return 1 potencial
elif n %2 == &: k2
return potencia2(k, n//2) * potencia2(k, n//2) n s

else:

return k * potencia2(k, n//2) * potencia(k, n//2)

print(potencial(2,5))
Edit this code

line that just ex
=+ next line to execute

<< First < Prev Next > Last >>

Step 5 of 27

1, sen=0
kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Print output (drag lower right corner to resize)

Python 3.6
(known limitations)

def potenciallk, n):
if n == 0:

return 1
else: Global frame fus
potencial(k, n)

return k * potencial(k, n - 1
P &, ) patencial
potencia2

Frames Objects

fu
def potencia2(k, n) potencia2{k, )
it n == @:
return 1 potencial
elif n %2 == &: k2
return potencia2(k, n//2) * potencia2(k, n//2) n s

else:

return k * potencia2(k, n//2) * potencia(k, n//2)

print(potencial(2,5))
Edit this code

line that just ex
=+ next line to execute

<< First < Prev Next > Last >>

Step 6 of 27

1, sen=0
kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Python 3.6

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

def potencial(k, m):
1 n == @
Frames Objects
return 1
else: Glopal frame u

return k * potencial(k, n - 1) potencial(k,

potencial
def potenciaZ(k, n) patencia2 a2k,
if n==0:
return 1
elif n %2 == 6
return potencia2(k, ns/2) * potencia2ik, n//2)
else:

potencial
k
n

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) s
n
Edit this code
line that just ex:
=+ next line to execute

<< First < Prev Next > Last >>

Step 7 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
Irommel@ic.unicamp.br (UNICAMP)

Algoritmos e Programa¢do de Computadores Terga-feira, 07 de junho de 2022 14 /240


https://pythontutor.com
https://tinyurl.com/5csdp9mx

Implementagdo 1 Implementagdo 1

Python 3.6

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

def potencial(k, m):
1 n == @
Frames Objects
return 1
else: Glopal frame u

return k * potencial(k, n - 1) potencial(k,

potencial
def potenciaZ(k, n) patencia2 a2k,
if n==0:
return 1
elif n %2 == 6
return potencia2(k, ns/2) * potencia2ik, n//2)
else:

potencial
k
n

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) s
n
Edit this code
line that just ex:
=+ next line to execute

<< First < Prev Next > Last >>

Step 8 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Python 3.6

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

def potencial(k, m):
1 n == @
Frames Objects
return 1
else: Glopal frame u

return k * potencial(k, n - 1) potencial(k,

potencial
def potenciaZ(k, n) patencia2 a2k,
if n==0:
return 1
elif n %2 == 6
return potencia2(k, ns/2) * potencia2ik, n//2)
else:

potencial
k
n

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) s
n
Edit this code
line that just ex:
=+ next line to execute

<< First < Prev Next > Last >>

Step 9 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Python 3.6 Print output (drag lower

ight corner to resize)
(known limitations)

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k,

potencial
otencia2 Fun
def potenciaZ(k, n) P botencia2(k,
if n == 0
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)

n
else:

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial

k 2
n 3

=+ next line to execute

<< First < Prev Next > Last >>

Step 10 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx

Irommel@ic.unicamp.br (UNICAMP)

Algoritmos e Programa¢do de Computadores Terga-feira, 07 de junho de 2022


https://pythontutor.com
https://tinyurl.com/5csdp9mx

Implementagdo 1 Implementagdo 1

Python 3.6 Print output (drag lower

ight corner to resize)
(known limitations)

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k,

potencial
otencia2 Fun
def potenciaZ(k, n) P botencia2(k,
if n == 0
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)

n
else:

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial

k 2
n 3

=+ next line to execute

<< First < Prev Next > Last >>

Step 11 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Python 3.6 Print output (drag lower

ight corner to resize)
(known limitations)

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k,

potencial
otencia2 Fun
def potenciaZ(k, n) P botencia2(k,
if n == 0
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)

n
else:

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial

k 2
n 3

=+ next line to execute

<< First < Prev Next > Last >>

Step 12 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

Python 3.6 Brint output (drag lower right corner to resiza)
(known limitations)
def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k,

potencial
) o
def potencia2(k, n) potencia2
ifno==
return 1 potencial
elif n % 2 == & K
return potencia2(k, ns/2) * potencia2ik, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2)

n

potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial
Kk

n

=+ next line to execute

<< First < Prev Next > Last >>
potencial

k|2
n 2

Step 13 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx

potenciaik,
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Implementagdo 1 Implementagdo 1

Python 3.6 Brint output (drag lower right corner to resiza)
(known limitations)
def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k,

potencial
) o
def potencia2(k, n) potencia2
ifno==
return 1 potencial
elif n % 2 == & K
return potencia2(k, ns/2) * potencia2ik, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2)

n

potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial
Kk

n

=+ next line to execute

<< First < Prev Next > Last >>
potencial

k|2
n 2

Step 14 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx

potenciaik,
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Implementagdo 1 Implementagdo 1

Python 3.6 Brint output (drag lower right corner to resiza)
(known limitations)
def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k,

potencial
) o
def potencia2(k, n) potencia2
ifno==
return 1 potencial
elif n % 2 == & K
return potencia2(k, ns/2) * potencia2ik, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2)

n

potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial
Kk

n

=+ next line to execute

<< First < Prev Next > Last >>
potencial

k|2
n 2

Step 15 of 27

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx

potenciaik,
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https://pythontutor.com
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Implementagdo 1 Implementagdo 1

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

def potencial(k, m):
1 n == @ i

Frames Objects
return 1

else: Glopal frame u

return k * potencial(k, n - 1) . potencial(k, n)
potencial

otencia2 Fun
def potenciaZ(k, n) P batenciazik, n)
if n ==
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:

return k * potencia2(k, n//2) * potencia(k, n//2)

n

potencial

print(potencial(2,5)) k
n
Edit this code
line that just ex potencial
K

n

=+ next line to execute

<< First < Prev Next > Last >> R
potencial

k

n

Step 16 of 27

potencial
k|2

n

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

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

def potencial(k, m):
1 n == @ i

Frames Objects
return 1

else: Glopal frame u

return k * potencial(k, n - 1) . potencial(k, n)
potencial

otencia2 Fun
def potenciaZ(k, n) P batenciazik, n)
if n ==
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:

return k * potencia2(k, n//2) * potencia(k, n//2)

n

potencial

print(potencial(2,5)) k
n
Edit this code
line that just ex potencial
K

n

=+ next line to execute

<< First < Prev Next > Last >> R
potencial

k

n

Step 17 of 27

potencial
k|2

n

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

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

def potencial(k, m):
1 n == @ i

Frames Objects
return 1

else: Glopal frame u

return k * potencial(k, n - 1) . potencial(k, n)
potencial

otencia2 Fun
def potenciaZ(k, n) P batenciazik, n)
if n ==
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:

return k * potencia2(k, n//2) * potencia(k, n//2)

n

potencial

print(potencial(2,5)) k
n
Edit this code
line that just ex potencial
K

n

=+ next line to execute

<< First < Prev Next > Last >> R
potencial

k

n

Step 18 of 27

potencial
k|2

n

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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https://pythontutor.com
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Implementagdo 1 Implementagdo 1

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

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) . potencial(k, n)
potencial

potencia2 o

def potencia2(k, n) potencia2(k, n)

if no==
return 1 potencial
elif n %2 == 6 K
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2) potenct
print(potencial(2,5))

Edit this code
line that just ex potenci
=+ next line to execute

<< First < Prev Next > Last >> R
potenc

Step 19 of 27

potenci

1, sen=0

kR x "=, caso contrario o ——

k
n

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Implementagdo 1 Implementagdo 1

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

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) . potencial(k, n)
potencial

potencia2 o

def potencia2(k, n) potencia2(k, n)

if no==
return 1 potencial
elif n %2 == 6 K
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2) potenct
print(potencial(2,5))

Edit this code
line that just ex potenci
=+ next line to execute

<< First < Prev Next > Last >> R
potenc

Step 20 of 27

potenci

1, sen=0

kR x "=, caso contrario o ——

k
n

https://pythontutor.com
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Implementagdo 1 Implementagdo 1

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

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) . potencial(k, n)
potencial

potencia2 o

def potencia2(k, n) potencia2(k, n)

if no==
return 1 potencial
elif n %2 == 6 K
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:
return k * potenciaZ(k, n//2) * potencia2(k, n//2) potenct
print(potencial(2,5))

Edit this code
line that just ex potenci
=+ next line to execute

<< First < Prev Next > Last >> R
potenc

Step 21 of 27

potenci

1, sen=0

kR x "=, caso contrario o ——

k
n
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Implementagdo 1 Implementagdo 1

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

def potencial(k, m):
1 n == @
Frames Objects
return 1
else: Glopal frame u

return k * potencial(k, n - 1) . potencial(k, n)
potencial

i =
def potencia2(k, n) potenciaz potencia2(k, n)

it n ==
return 1

elif n %2 == &: 3
return potencia2(k, n//2) * potencia2(k, n//2)

else:
return k * potencia2(k, n//2) * potencial(k, n//2) potenc

potencial

print(potencial(2,5))

Edit this code

line that just ex potenci
=+ next line to execute

<< First < Prev Next > Last >> R
potenc

Step 22 of 27

potenci

1, sen=0

kR x "=, caso contrario o ——
k

n

https://pythontutor.com Retun
https://tinyurl.com/5csdp9mx o
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Implementagdo 1 Implementagdo 1

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

def potencial(k, m):
1 n == @ i

Frames Objects
return 1

else: Glopal frame u

return k * potencial(k, n - 1) . potencial(k, n)
potencial

otencia2 Fun
def potenciaZ(k, n) P batenciazik, n)
if n ==
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)
else:

return k * potencia2(k, n//2) * potencia(k, n//2)

n

potencial

print(potencial(2,5)) k
n
Edit this code
line that just ex potencial
K

n

=+ next line to execute

<< First < Prev Next > Last >> R
potencial

k

n

Step 23 of 27

potencial
k

n

1, sen=0

kR x "=, caso contrario
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Implementagdo 1 Implementagdo 1

Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencial(k, m):
1 n == @ i
Frames Objects
return 1
else: Glopal frame u

return k * potencial(k, n - 1) . potencial(k,
potencial

def potenciaZ(k, n) patencia2 a2k,
if n ==
return 1 potencial
elif n %2 == 6 K
return potencia2(k, ns/2) * potencia2ik, n//2)
else:
return k * potenciaZ(k, n//2) * potenciaZik, n//2)

n

potencial

print(potencial(2,5)) k
n
Edit this code
line that just ex potencial
=+ next line to execute K

n
<< First < Prev Next > Last >>

potencial
Step 24 of 27

1, sen=0

kR x "=, caso contrario
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Implementagdo 1 Implementagdo 1

Python 3.6 Print output (drag lower

ight corner to resize)
(known limitations)

def potencial(k, n):
it n == @:
Frames Objects
return 1

else: Global frame fus

return k * potencial(k, n - 1) potencial(k, n)

potencial
otencia2 Fun
def potenciaZ(k, n) P batenciazik, n)
if n == 0
return 1 potencial
elif n % 2 == @: k
return potencia2(k, ns/2) * potencia2i(k, n//2)

n
else:

return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) k

n
Edit this code

line that just ex potencial
k

n

=+ next line to execute

<< First < Prev Next > Last >>

Step 25 of 27

1, sen=0

kR x "=, caso contrario
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Implementagdo 1 Implementagdo 1
Pytnon 3.6 Brint output (drag lawer right corner to resize)
(known limitations)

def potencial(k, n):
it n == @: 3
Frames Objects
return 1
else: Global frame u
return k * potencial(k, n - 1) N potencial(k, n)
potencial
fu

potencia2
potencial(k, n)

def potencia2(k, n)
it n ==
return 1
elif n %2 == &:
return potencia2(k, n//2) * potencia2(k, n//2) ns

potencial
k|2

else:
return k * potencia2(k, n//2) * potencia2(k, n//2) potencial

print(potencial(2,5)) k2
n 4

Edit this code Retum |10
line that just ex value

=+ next line to execute

<< First < Prev Next > Last >>

Step 26 of 27

1, sen=0
kR x "=, caso contrario

https://pythontutor.com
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Python 3.6
(known limitations)
def potencial(k, n):
if n == 0:
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n %2 == 8:

return potencia2(k, n//2) * potencia2(k, n//2)

else:
return k * potencia2(k., n//2)
print(potencial(2,5))

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

<< First < Prev Next >

Step 27 of 27

Implementagdo 1 Implementagdo 1

Print output (drag lower right corner to resize)

Frames Objects

Global frame fus
) potencial(k, n)
potencial

potencia2 o
potencial(k, n)

potencial
k 2
n|s
Retumn | 3,

* potencia2(k, n//2) value

Last >>

1, sen=0

kR x "=, caso contrario

https://pythontutor.com
https://tinyurl.com/5csdp9mx
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Python 3.6
(known limitations)

def potenciallk, n):
if n == 0:
return 1

else:
return k * potencial(k, n - 1)

def potencia2(k, n)
it n ==
return 1
elif n %2 == &:
return potencia(k,

else:

return k * potencia2(k., n//2)

print(potencial(2,5))
Edit this code

line that just ex
=+ next line to execute

n//2) * potencia2(k,

Implementagdo 1 Implementagdo 1
ght corner to resize)

Print output (drag lower

32

Frames Objects

Global frame
potencialik,

potencial |«

potencia2 |+
potencia2(k,

n/r2)

* potencia2(k, n//2)

<< First

< Prev

Done running (27 steps)

1,

sen=0

kR x "=, caso contrario

https://pythontutor.com
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sen=20

se n for positivo e par

X f?-”-'zJ. se n for positivo e impar
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Implementagdo 2 Implementagédo 2

Python 3.6 Print autput (drag lower rignt corner to resize)

(known limitatiens)

def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

Frames Objects

def potencia2(k, n)
if n==8:
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

line that just executed

Next > Last >>

Step 1 of 70

Customize v i

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
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Implementagdo 2 Implementagédo 2

Python 3.6
(known limitatiens)

def potencial(k, n)
itn==19
return 1
else: Global frame _ function

+ i - - N
return k * potencial(k, n - 1) potencial |«

Frames Objects

def potencia2(k, n)
if n == @:
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 2 of 70

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

Print output (drag lower right corner to rasize)

-~ potencialik,
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output (drag Io
(known limitatiens)

def potencial(k, n)
ifn==20
Frames Objects
return 1
else: Global frame _ function

o potencial(k, n)

+ i -
return k * potencial(k, n - 1) potencial |«

def potencia2(k, n) e L T oenciaz (k. m
if n ==
return 1
elif n % 2 == 0:
return potencia2(k, n/f2) * potencial(k, n//2)
else:
return k * potencialik, n//2) = potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 3 of 70

sen=20
se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output (drag Io
(known limitatiens)

def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame functian

potencialik,

+ i -
return k * potencial(k, n - 1) potencial

def potencia2(k, n) potencia2 unction
1t no==
return 1 potencia?

elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) nls

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 4 of 70

sen=20
se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

potencia2(k,
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output (drag Io
(known limitatiens)

def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame functian

potencialik,

+ i -
return k * potencial(k, n - 1) potencial

def potencia2(k, n) potencia2 unction
1t no==
return 1 potencia?

elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) nls

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 5 of 70

sen=20
se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

potencia2(k,
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output (drag Io
(known limitatiens)

def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame functian

potencialik,

+ i -
return k * potencial(k, n - 1) potencial

def potencia2(k, n) potencia2 unction
1t no==
return 1 potencia?

elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) nls

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 6 of 70

sen=20
se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

potencia2(k,
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output (drag Io
(known limitatiens)

def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame functian

potencialik,

+ i -
return k * potencial(k, n - 1) potencial

def potencia2(k, n) potencia2 unction
1t no==
return 1 potencia?

elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) nls

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 7 of 70

sen=20
se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

potencia2(k,
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 8 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 9 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 10 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 11 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 12 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 13 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 14 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 15 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 16 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 17 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 18 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 19 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 20 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 21 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 22 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terga-feira, 07 de junho de 2022 59 /240


https://pythontutor.com
https://tinyurl.com/y6emx5yr

Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 23 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:

n

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))

Edit this code
potencia2
k

n

Returr
< Prev Next > Last >> value

Step 24 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 25 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 26 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 27 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 28 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 29 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 30 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 31 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 32 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 33 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 34 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 35 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 36 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:

n

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))

Edit this code
potencia2
k

n

Returr
< Prev Next > Last >> value

Step 37 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Brint output (drag o
(known limitatisns)
def potencial(k, n)
if no==9
return 1
else:

Frames Objects

Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:

n

return k * potencialik, n//2) * potencia2(k, n//2) potenciaz

k
n

print(potencia2(2,5))

Edit this code Returr

value

< Prev Next > Last >>

Step 38 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 39 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 40 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 41 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2

Python 3.6 Print output {drag lo
(known limitations)
def potencial(k, n)
if n==8
Frames Objects
return 1
else: Global frame function

return k * potencial(k, n - 1) potencial potencialik, n)

otencia2 function
def potencia2(k, n) P patencia2ik, n)

1t no==
return 1
elif n% 2 == @: k|2
return potencia2{k, n/f2) * potencial(k, n//2) ns
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

potencia?

potencia2
k 2

print(potencia2(2,5))
n 2

Edit this code

< Prev Next > Last >>

Step 42 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 43 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 44 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 45 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 46 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 47 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 48 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 49 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 50 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 51 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 52 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 53 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 54 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:

n

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))

Edit this code
potencia2
k

n

Returr
< Prev Next > Last >> value

Step 55 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 56 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 57 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 58 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

<< First < Prev Next > Last >>

Step 59 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

potencia2
k 2
n
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 60 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 61 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 62 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 63 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 64 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 65 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag o
(known limitatisns)
def potencial(k, n)
ifn==19
return 1
else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:
return k * potencial(k, n//2) * potencia2(k, n//2)

n

potencia2
k
n

print(potencia2(2,5))

Edit this code
potencial
k
n

<< First < Prev Next > Last >>
potencia2

k|2
n|0

Step 66 of 70

sen=20

se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2) n
else:

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))
Edit this code
potencial
k

n

<< First < Prev Next > Last >>
potencia2

Step 67 of 70 K

n

Returr

sen=20 value
se n for positivo e par

se n for positivo e impar
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Implementagdo 2 Implementagédo 2
Python 1.6 Print output (drag lo
(known limitatisns)
def potencial(k, n)
if no==9
return 1

else: Global frame functian

return k * potencial(k, n - 1) potencial potencialik, n)

Frames Objects

potencia2 function

def potencia2(k, n) potencia2(k, n)

1t no==
return 1 potencia2
elif n % 2 == @: k
return potencia2{k, n/f2) * potencial(k, n//2)
else:

n

return k * potencialik, n//2) * potencia2(k, n//2) potencia2

k
n

print(potencia2(2,5))

Edit this code
potencia2
k

n

Returr
< Prev Next > Last >> value

Step 68 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
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Implementagdo 2

Python 3.6
(known limitations)
def potencial(k, n)
if n==8
return 1
else:
return k * potencial(k, n - 1)

def potencia2(k, n)
if n ==
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)
else:
return k * potencia2(k, n//2) * potencia2(k, nf/2)

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 69 of 70

sen=20

se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr

Implementagédo 2

Print autput (drag o

Frames Objects

Global frame function
potencial(k, n)
potencial

potencia2 function
potencia2(k, n)

potencia?
k
n

potencia2
k
n

Returr
value

Irommel@ic.unicamp.br (UNICAMP)
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Implementagdo 2 Implementagédo 2
Python 1.6 Brint output (drag o
(known limitatisns)
def potencial(k, n)

if n==8
Frames Objects
return 1
else: Global frame functian
return k * potencial(k, n - 1) potencial(k, n)
potencial
potencia2 function
def potencia2(k, n) potencia2(k, n)
1t no==
return 1 potencia2
elif n% 2 == @: k |2
return potencia2{k, n/f2) * potencial(k, n//2) nls
else: Returt
Retum |35
return k * potencial(k, n//2) * potencia2(k, n//2) value

print(potencia2(2,5))

Edit this code

< Prev Next > Last >>

Step 70 of 70

sen=20
se n for positivo e par

se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/y6emx5yr
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Implementagdo 2 Implementagédo 2

Print output (drag lower right corner to rasize)

Python 3.6
(known limitatiens) 32

def potencial(k, n)
itn==19
return 1
else: Global frame _ function

return k * potencial(k, n - 1) Tz EREEn o« -~ Tpotencialik, n)

Frames Objects

otencia2 |s—— function
def potencia2(k, n) ; Apn[er\tv:&(k. n)

if n == @:
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

<< First < Prev

Done running (70 steps)

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
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Implementagdo 2 Implementagédo 2

Print output (drag lower right corner to rasize)

Python 3.6
(known limitatiens) 32

def potencial(k, n)
itn==19
return 1
else: Global frame _ function

return k * potencial(k, n - 1) Tz EREEn o« -~ Tpotencialik, n)

Frames Objects

otencia2 |s—— function
def potencia2(k, n) ; Apn[er\tv:&(k. n)

if n == @:
return 1
elif n % 2 == o:
return potencia2(k, n//2) * potencia2(k, ns/2)

else:
return k * potencial(k, n//2) * potencia2(k, n//2)

print(potencia2(2,5))

Edit this code

<< First < Prev

Done running (70 steps)

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
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Implementagdo 3 Implementagdo 3

Implementacao 3
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sen=20

se n for positivo e par

X f?-”-'zJ. se n for positivo e impar
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Implementagdo 3 Implementagdo 3

Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if no== @8:
Frames Objects
return 1

aux = potencia3(k, n//2)
ifn%2==0:
return aux * aux

else:
return k * aux * aux
print(potencia3(2,5))

Edit this code

line that just executed
=+ next line to execute
Next > Last >>

Step 1 of 24

Custom

1, sen=0
R™ =< k2 x k772, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/mxhbmhd8
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Implementagdo 3 Implementagdo 3
Python 3.6

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

def potencia3(k, n):
if n == .
Frames Objects
return 1
Global frame __ function

— —>
aux = potencia3(k, n//2) g

- potenciad(k, n)
potencia3 | *
ifn%2==0:

return aux * aux
else:

return k * aux * aux

print(potencia3(2,5))

Edit this code
line that just ex

=+ next line to exec

<< First < Prev Next > Last >>

Step 2 of 24

Customi

1, sen=20

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/mxhbmhd8
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Implementagdo 3 Implementagdo 3
Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if no== @8: .
Frames Objects
return 1

Global frame function
potencia3(k, n)

aux = potenciai(k, n//2 -
P ( ) potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k2
n 5
print(potencia3(2,5))

Edit this code

line that just ex
=+ next line to exec

<< First < Prev Next > Last >>
Step 3 of 24

Customi

1, sen=0
k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/mxhbmhd8

Irommel@ic.unicamp.br (UNICAMP)
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Implementagdo 3 Implementagdo 3
Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if no== @8: .
Frames Objects
return 1

Global frame function
potencia3(k, n)

aux = potenciai(k, n//2 -
P ( ) potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k2
n 5
print(potencia3(2,5))

Edit this code

line that just ex
=+ next line to exec

<< First < Prev Next > Last >>
Step 4 of 24

Customi

1, sen=0
k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/mxhbmhd8
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Implementagdo 3 Implementagdo 3
Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if no== @8: .
Frames Objects
return 1

Global frame function
potencia3(k, n)

aux = potenciai(k, n//2 -
P ( ) potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k2
n 5
print(potencia3(2,5))

Edit this code

line that just ex
=+ next line to exec

<< First < Prev Next > Last >>
Step 5 of 24

Customi

1, sen=0
k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar

https://pythontutor.com
https://tinyurl.com/mxhbmhd8
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Implementagdo 3 Implementagdo 3
Python 3.6 Print autput (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if n ==

Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))

potencia3
Edit this code

line that just ex k
=+ next line to exec n

<< First < Prev Next > Last >>

Step 6 of 24

Customi

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar
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Implementagdo 3 Implementagdo 3
Python 3.6 Print autput (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if n ==

Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))

potencia3
Edit this code

line that just ex k
=+ next line to exec n

<< First < Prev Next > Last >>

Step 7 of 24

Customi

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar
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Implementagdo 3 Implementagdo 3
Python 3.6 Print autput (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if n ==

Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))

potencia3
Edit this code

line that just ex k
=+ next line to exec n

<< First < Prev Next > Last >>

Step 8 of 24

Customi

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar
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Implementagdo 3 Implementagdo 3
Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

= potencia3
<< First < Prev Next > Last >> !
2
Step 9 of 24
Customi n 1

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar
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Implementagdo 3 Implementagdo 3
Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

= potencia3
<< First < Prev Next > Last >> !
2
Step 10 of 24
Customi n 1

1, sen=20

)

k"2 % R1/2, se n for positivo e par

kR x RL"/21 % RL/21 - se n for positivo e impar
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Implementagdo 3 Implementagdo 3
Python 3.6 Print output (drag lower right corner to resize)
(known limitations)
def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

= potencia3
<< First < Prev Next > Last >> !
2
Step 11 of 24
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def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) N potenciai(k, n)
potencia3
ifn% 2 ==0:

return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

N potencia
<< First < Prev Next > Last >>
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def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) N potenciai(k, n)
potencia3
ifn% 2 ==0:

return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

N potencia
<< First < Prev Next > Last >>
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def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) N potenciai(k, n)
potencia3
ifn% 2 ==0:

return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

N potencia
<< First < Prev Next > Last >>
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def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function

aux = potencia3(k, n//2) N potenciai(k, n)
potencia3

ifn% 2 ==0:

return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

potencia3

k
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def potencia3(k, n):
if no== @8: .
Frames Objects
return 1
Global frame function
aux = potencia3(k, n//2) N potenciai(k, n)
potencia3
ifn%2==0:

return aux * aux
potencia3

k

n

else:
return k * aux * aux

print(potencia3(2,5))
it this code potencia
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=+ next line to exec
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def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

= potencia3
<< First < Prev Next > Last >>
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def potencia3(k, n):
if n == .
Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) i potenciadti, m
potencia3
ifn%2==0:
return aux * aux
potencia3
else:
return k * aux * aux k
n
print(potencia3(2,5))
potencia3

k

=+ next line to exec n

Edit this code

line that just ex

= potencia3
<< First < Prev Next > Last >>
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def potencia3(k, n):
if n ==
return 1

aux = potenciai(k, n//2)
ifn%2==0:

return aux * aux
else:

return k * aux * aux

print(potencia3(2,5))

Edit this code

line that just ex
=+ next line to exec

<< First < Prev Next > Last >>
Step 19 of 24

Customi
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def potencia3(k, n):
if n ==
return 1

aux = potenciai(k, n//2)
ifn%2==0:

return aux * aux
else:

return k * aux * aux

print(potencia3(2,5))

Edit this code

line that just ex
=+ next line to exec

<< First < Prev Next > Last >>
Step 20 of 24
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def potencia3(k, n):
if n ==
return 1

aux = potenciai(k, n//2)
ifn%2==0:

return aux * aux
else:

return k * aux * aux

print(potencia3(2,5))

Edit this code

line that just ex
=+ next line to exec

<< First < Prev Next > Last >>
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def potencia3(k, n):
if n == .
Frames Objects
return 1
Global frame function
aux = potencia3(k, n//2) . potenciad(k, n)
potencia3
ifn%2==0:
return aux * aux
potencia3
else:

return k * aux * aux

print(potencia3(2,5))

Edit this code
line that just ex

=+ next line to exec

<< First < Prev Next > Last >>
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def potencia3(k, n):
if n == .
Frames Objects
return 1
Global frame function
aux = potencia3(k, n//2) . potenciad(k, n)
potencia3
ifn%2==0:
return aux * aux
potencia3
else:

return k * aux * aux

print(potencia3(2,5))

Edit this code
line that just ex

=+ next line to exec
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def potencia3(k, n):
if n ==

Frames Objects
return 1

Global frame function
aux = potencia3(k, n//2) N potenciai(k, n)
potencia3
ifn%2==0:
return aux * aux
potencia3
else:

return k * aux * aux k|2
n |5

print(potencia3(2,5)) aux 4

Edit this code ?il 32
line that just ex:

=+ next line to exec
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def potencia3(k, n):
if n ==
return 1

aux = potenciai(k,

ifn%2==0:
return

else:
return k * aux

print(potencia3(2,5))

Edit this code

line that just executed
=+ next line to execute

<< First < Prev

Done running (24 steps)

Custom
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32

Frames Objects

Global frame —funcion
potenciad(k, n)
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— def potenciadik, n):
pot =1
for i in range{n):
pot = pot * k
return pot

Frames

print(potenciad(2,5))

Edit this code

line that just executed
=+ next line to execute

MNext >
Step 1 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1
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def potenciadik, n):
ot =1
P . Frames Objects
for i in range{n):

pot = pot * k Global frame . function

return pot L potenciad(k, n)
P potencia4

— print(potenciad(2,5))

Edit this code

line that just executed
=+ next line to execute

<< First < Prev MNext >

Step 2 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1
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— def potenciadik, n):
pot =1

for i in range{n):
pot = pot * k Global frame function
potenciad(k, n)

return pot
P potencia4

Frames Objects

print(potenciad(2,5)) .
potenciad

Edit this code Kk |2

line that just executed n |5

=+ next line to execute

<< First < Prev MNext >

Step 3 of 17

n
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def potenciadik, n):
pot =1

for i in range{n):
pot = pot * k Global frame function
potenciad(k, n)

return pot
P potencia4

Frames Objects

print(potenciad(2,5)) .
potenciad

Edit this code Kk |2

line that just executed n |5

=+ next line to execute

<< First < Prev MNext >

Step 4 of 17

n
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’ n vezes
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def potenciadik, n):
pot =1
for i in range{n):
pot = pot * k
return pot

print(potenciad(2,5))

Edit this code

line that just executed
=+ next line to execute

<< First < Prev MNext >

Step 5 of 17

n

B =Tlk=kxkx. . xk
1;E x n-i;zes %
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k 2
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def potenciadik, n):
pot =1
for i in range{n):
pot = pot * k
return pot

print(potenciad(2,5))

Edit this code

line that just executed
=+ next line to execute
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Step 6 of 17
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def potenciadik, n):
pot =1
for i in range{n):
pot = pot * k
return pot

print(potenciad(2,5))

Edit this code

line that just executed
=+ next line to execute
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Step 7 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1

https://pythontutor.com
https://tinyurl.com/ms2zpcry

Implementagdo 4

Print output (drag lower right corner to r

Frames Objects

Global frame function
potenciad(k, n)
potencia4

potenciad

Irommel@ic.unicamp.br (UNICAMP)

Algoritmos e Programa¢do de Computadores

Terca-feira, 07 de junho de 2022

145 / 240


https://pythontutor.com
https://tinyurl.com/ms2zpcry

Implementagao 4

Python 3.6
(known limitations)
def potenciadik, n):
pot =1
for i in range{n):
pot = pot * k
return pot

print(potenciad(2,5))

Edit this code
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=+ next line to execute
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def potenciadik, n):
pot =1
for i in range{n):
pot = pot * k
return pot

print(potenciad(2,5))

Edit this code
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def potenciadik, n):
ot =1
P . Frames Objects
for i in range(n):

pot = pot * k Global frame function
return pot ) potenciad(k, n)
potencia4

print(potenciad(2,5)) .
potenciad

Edit this code

line that just executed
=+ next line to execute
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Step 10 of 17

n
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def potenciadik, n):
ot =1
P . Frames Objects
for i in range(n):

pot = pot * k Global frame function
return pot ) potenciad(k, n)
potencia4

print(potenciad(2,5)) .
potenciad

Edit this code

line that just executed
=+ next line to execute

<< First < Prev MNext >

Step 11 of 17

n

k":Hk:kxkx...xk

’ n vezes
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def potenciadik, n):
ot =1
P . Frames Objects
for i in range(n):

pot = pot * k Global frame function
return pot ) potenciad(k, n)
potencia4

print(potenciad(2,5)) .
potenciad

Edit this code

line that just executed
=+ next line to execute
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Step 12 of 17

n
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Implementagao 4 Implementagdo 4
Python 3.6 Print output (drag lower right corner to r
(known limitations)

def potenciadik, n):
pot =1
for i in range{n):

pot = pot * k Global frame function
return pot potenciad(k, n)

Frames Objects

potencia4

print(potenciad(2,5)) .
potenciad
Edit this code k|2
line that just executed nl|s
=+ next line to execute

pot |16

i3

<< First < Prev MNext >

Step 13 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1
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Implementagao 4 Implementagdo 4
Python 3.6 Print output (drag lower right corner to r
(known limitations)

def potenciadik, n):
ot =1
P . Frames Objects
for i in range{n):

pot = pot * k Global frame function
return pot ) potenciad(k, n)
potencia4

print(potenciad(2,5)) .
potenciad
Edit this code k|2
line that just executed nl|s
=+ next line to execute
pot |16
i(4
<< First < Prev MNext >

Step 14 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1
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Implementagao 4 Implementagdo 4
Python 3.6 Print output (drag lower right corner to r
(known limitations)

def potenciadik, n):
pot =1
for i in range{n):

pot = pot * k Global frame function
return pot potenciad(k, n)

Frames Objects

potencia4

print(potenciad(2,5)) .
potenciad
Edit this code k|2
line that just executed nl|s
=+ next line to execute

pot |32

i(4

<< First < Prev MNext >

Step 15 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1
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Implementagao 4 Implementagdo 4
Python 3.6 Print output (drag lower right corner to r
(known limitations)

def potenciadik, n):
pot =1
for i in range{n):

pot = pot * k Global frame function
return pot potenciad(k, n)

Frames Objects

potencia4

print(potenciad(2,5)) .
potenciad
Edit this code k|2
line that just executed nl|s
=+ next line to execute

pot |32

i(4

<< First < Prev MNext >

Step 16 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1
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Implementagao 4 Implementagdo 4
Python 3.6 Print output (drag lower right corner to r
(known limitations)

def potenciadik, n):
ot =1
P . Frames Objects
for i in range{n):

pot = pot * k Global frame function
return pot ) potenciad(k, n)
potencia4

print(potenciad(2,5)) .
potenciad

Edit this code k|2

line that just executed 5

=+ next line to execute
pot |32

i|4
<< First < Prev MNext > LT
value

32
Step 17 of 17

n

k":Hk:kxkx...xk

’ n vezes
=1

https://pythontutor.com
https://tinyurl.com/ms2zpcry
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Implementagao 4 Implementagdo 4
Python 3.6 Print output (drag lower right corner to r
(known limitations) 32

def potenciadik, n):
ot =1
P . Frames Objects
for i in range{n):

pot = pot * k Global frame . function

return pot L potenciad(k, n)
P potencia4

print(potenciad(2,5))

Edit this code

line that just executed
=+ next line to execute

<< First < Prev

Done running (17 steps)

n

k":Hk:kxkx...xk

’ n vezes
=1
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Comparando as implementagdes

cl=c2=c3=c4=0

def potencial(k,
global c1

return k * potencial(k, n - 1)

def potencia2(k, n):
global c2
c2+=1
if n==@:
return 1
elif n % 2 == @:
return potencia2(k, n//2) * potencia2(k, n//2)
else:
return k * potencia2(k, n//2) * potencia2(k, n//2)

def potencia3(k, n):
global c3
€3+=1
if n == 8:
return 1
aux = potencia3(k, n//2)
ifnk2 :
return aux * aux
else:
return k * aux * aux

def potenciad(k, n):
global c4
pot = 1
for i in range(n):
c4+=1
pot = pot * k
return pot

Comparando as implementagdes

k=2
for n in range(2@):
cl=c2=c3=c4=0
potencial(k,n)
potencia2(k,n)
potencia3(k,n)
potenciad(k,n)
print("{} \t {} \t {} \t {} \t {}".format(n,cl,c2,¢c3,c4))

print()

k=2

for n in range(100,1008,100):

cl=c2=c3=c4=0

potencial(k,n)

potencia2(k,n)

potencia3(k,n)

potenciad(k,n)

print("{} \t {} \t {} \t {} \t {}".format(n,cl,c2,c3,c4))

print()
k=2
for n in range(160e,1e80@,1000):
cl=c2=c3=c4=0
potencial(k,n)
potencia2(k,n)
potencia3(k,n)
potenciad(k,n)
print("{} \t {} \t {} \t {} \t {}".format(n,cl,c2,c3,cd))
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python3 compara_exp.py Traceback (most recent call last):
File "compara_exp.py", line 64, in <module>
potencial(k,n)
File "compara_exp.py", line 9, in potencial
return k # potencialik, n - 1)
File "compara_exp.py", line 9, in potencial
return k = potencialik, n - 1)
File "compara_exp.py", line 9, in potencial
return k # potencialik, n - 1)
[Previous line repeated 395 more times]
File "compara_exp.py", line 6, in potencial
if n == o:
RecursionError: maximum recursion depth exceeded in comparison
3

do ! B W e

el ]
WR e

14

MO e e e e
@ 0w~ o0
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Exemplo 10

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- Soma dos digitos de um nimero inteiro nao negativo.

def soma_digitos(n):
if n ==
return 0
else:
return soma_digitos(n // 10) + (n % 10)
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Exemplo 10
def soma_digitos(n):
ifon ==
return @
else:
return soma_digitosin /¢ 18) + (n % 1@}

soma = soma_digitos(123456)

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

Next > Last >>»

Step 1 of 30
Customn:

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos{nj}: Global frame o function
if n == soma_digitos{n)

soma_digitos «

return @
else:
return soma_digitos(n // 18) + (n % 1@}

soma = soma_digitos(123456)

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

<< First < Prev Next » Last >>»

Step 2 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame
if n == N
soma_digitos
return @
else: .
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456)

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

<< First < Prev Next » Last >>»

Step 3 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh

function
soma_digitos{n)
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Exemplo 10

def soma_digitos(n): Global frame
if n == N
soma_digitos
return @
else: .
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456)

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

<< First < Prev Next » Last >>»

Step 4 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh

function
soma_digitos{n)
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Exemplo 10

def soma_digitos(n): Global frame
if n == N
soma_digitos
return @
else: .
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456)

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

<< First < Prev Next » Last >>»

Step 5 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh

function
soma_digitos{n)
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code ERIEZES
line that just executad
=+ next line to execute

<< First < Prev Next » Last >>»

Step 6 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code ERIEZES
line that just executad
=+ next line to execute

<< First < Prev Next » Last >>»

Step 7 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code ERIEZES
line that just executad
=+ next line to execute

<< First < Prev Next » Last >>»

Step 8 of 30
Customn: 1zlization

https://pythontutor.com
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234
<< First < Prev Next » Last >>»

Step 9 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234
<< First < Prev Next » Last >>»

Step 10 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234
<< First < Prev Next » Last >>»

Step 11 of 30
Customn: 1zlization

https://pythontutor.com
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n|12345

line that just executad
=+ next line to execute soma_digitos

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 12 of 30
Custom 1alization n (123
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n|12345

line that just executad
=+ next line to execute soma_digitos

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 13 of 30
Custom 1alization n (123

https://pythontutor.com
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n|12345

line that just executad
=+ next line to execute soma_digitos

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 14 of 30
Custom 1alization n (123

https://pythontutor.com
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n |12345

line that just executad
= next line to execute soma_digitos
n (1234
<< First < Prev Next > Last ==
soma_digitos

Step 15 of 30
Custom 1alization n 123

soma_digitos

n 12

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n |12345

line that just executad
= next line to execute soma_digitos
n (1234
<< First < Prev Next > Last ==
soma_digitos

Step 16 of 30
Custom 1alization n 123

soma_digitos

n 12
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n |12345

line that just executad
= next line to execute soma_digitos
n (1234
<< First < Prev Next > Last ==
soma_digitos

Step 17 of 30
Custom 1alization n 123

soma_digitos

n 12

https://pythontutor.com
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 18 of 30
Custom 1alization n 123

soma_digitos

n 12

soma_digitos

n 1
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 19 of 30
Custom 1alization n 123

soma_digitos

n 12

soma_digitos

n 1
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 20 of 30
Custom 1alization n 123

soma_digitos

n 12

soma_digitos

n 1
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 21 of 30
Custom 13lization n 123
soma_digitos

n 12

soma_digitos

n 1

soma_digitos

n o

https://pythontutor.com
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 22 of 30
Custom 13lization n 123
soma_digitos

n 12

soma_digitos

n 1

soma_digitos

n o

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 23 of 30
Custom 13lization n 123
soma_digitos

n 12

soma_digitos

n 1

soma_digitos

n o

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 24 of 30
Custom 1alization n 123

soma_digitos

n 12

soma_digitos

n 1

soma_digitos
n o

Return

value L

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
i o== 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos

n | 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n |12345

line that just executad
= next line to execute soma_digitos
n (1234
<< First < Prev Next > Last ==
soma_digitos

Step 25 of 30
Custom 1alization n 123

soma_digitos

n 12

soma_digitos
n |1

Return

value d

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n |12345

line that just executad
= next line to execute soma_digitos
n (1234
<< First < Prev Next > Last ==
soma_digitos

Step 26 of 30
Custom 1alization n 123

soma_digitos

n 12

Return
value

3

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos

Edit this code n|12345

line that just executad
=+ next line to execute soma_digitos

n 1234

<< First < Prev Next > Last ==
soma_digitos
Step 27 of 30
Custom 1alization n (123
Returr 6
value

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n [12345
line that just executad
=+ next line to execute soma_digitas

n 1234
<< First < Prev Next » Last >>» ' " 10

Step 28 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame netion
N == 0 soma_digitos{n)
soma_digitos
return @
else: o
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

soma = soma_digitos(123456) soma_digitos
Edit this code n 12345
line that just executad Retumn 15
=+ next line to execute value

<< First < Prev Next » Last >>»

Step 29 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame function
i o== 0 soma_digitos{n)
soma_digitos
return @
else: .
return soma_digitos(n // 18) + (n % 18) soma_digitos
n 123456

Return a1
soma = soma_digitos(123456) HE
Edit this code
line that just executad
=+ next line to execute

<< First < Prev Next » Last >>»

Step 30 of 30
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh
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Exemplo 10

def soma_digitos(n): Global frame
if n == -
soma_digitos L
return @
else: soma |21

return soma_digitos(n // 18) + (n % 1@}

soma = soma_digitos(123456)

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

<< First < Prev

Done running (30 steps)
Customn: 1zlization

https://pythontutor.com
https://tinyurl.com/4asc5unh

function
soma_digitos(n)
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Exemplo 10

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- Soma dos digitos de um nimero inteiro nao negativo.

def soma_digitos(n):
if n < 10:
return n
else:
return soma_digitos(n // 10) + (n % 10)
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Exemplo 11
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Exemplo 11

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- 0 algoritmo de Euclides para o calculo do Maximo Divisor
Comum entre dois nimeros inteiros nao negativos (e ndao ambos
iguais a zero) x e y pode ser resumido na seguinte formula:

sey=0
mdc(x,y) =
mdc(y,x % y), sey>0
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Ideias para provar ....
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.

x=¢qXxy-+ronder=x%y

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terca-feira, 07 de junho de 2022 197 / 240



Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
T =qxy+ronder=x%y
DxX=qxDXY+r
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
T =qxy+ronder=x%y
DxX=qgxDxY+r = r=Dx(X—-¢gxY)
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
x=¢qXy-+ronder=ax%y

DxX=gxDxY+r = r=Dx(X-¢gxY)

mde(y, 2%y) = mde(D x Y, D x (X —gxY))
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
x=¢qXy-+ronder=ax%y

DxX=gxDxY+r = r=Dx(X-¢gxY)

mde(y, 2%y) = mde(D x Y, D x (X —gxY))

SeY e (X —¢xY) tem um divisor comum, entdo
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
x=¢qXy-+ronder=ax%y

DxX=gxDxY+r = r=Dx(X-¢gxY)

mde(y, 2%y) = mde(D x Y, D x (X —gxY))

SeY e (X —¢xY) tem um divisor comum, entdo

esse divisor tambem divide X e D ndo é o maximo (Contradi¢do!!)
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
x=¢qXxy-+ronder=x%y

DxX=gxDxY+r = r=Dx(X-¢gxY)

mde(y, 2%y) = mde(D x Y, D x (X —gxY))

SeY e (X —¢xY) tem um divisor comum, entdo

esse divisor tambem divide X e D ndo é o maximo (Contradi¢do!!)

Concluimos que Y e (X — ¢ X Y') ndo tem um divisor comum, ent3o
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
x=¢qXxy-+ronder=x%y

DxX=gxDxY+r = r=Dx(X-¢gxY)

mde(y, 2%y) = mde(D x Y, D x (X —gxY))

SeY e (X —¢xY) tem um divisor comum, entdo

esse divisor tambem divide X e D ndo é o maximo (Contradi¢do!!)

Concluimos que Y e (X — ¢ X Y') ndo tem um divisor comum, ent3o

mdc(y, x%y) = D
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Exemplo 11

mde(x,y) = mde(y, z%y)

Existe D talque z =D x X ey =D x Y onde D é o maior possivel.
x=¢qXxy-+ronder=x%y

DxX=gxDxY+r = r=Dx(X-¢gxY)

mde(y, 2%y) = mde(D x Y, D x (X —gxY))

SeY e (X —¢xY) tem um divisor comum, entdo

esse divisor tambem divide X e D ndo é o maximo (Contradi¢do!!)

Concluimos que Y e (X — ¢ X Y') ndo tem um divisor comum, ent3o

mdc(y, x%y) = D = mdc(z,y)
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Exemplo 11

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

def mdc(x, y):
while y > 0:

(x, y) = (y, x %y)

return X
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Exemplo 11

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

def mdc(x, y):
if y == 0:

return X
else:
return mdc(y, x % y)
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Exemplo 11

Python 3.6 erint cutput (drag lower ngh

(known lim 5 12687

def mdcl{x, y):
global cl
while y = @:
cl+=1
(%, ¥) = (y,
return x

Frames

Global frame

mdcl | &

x %oy -

mdc2
cl |G
c2 |7
def mdc2{x, y):
global c2
cl+=1

if y == o
return x
else:
return mdc2 iy, x % y)
cl=c2=0@
- print{mdcl{34 1892) mdc2(34,18592) cl c2}

https://pythontutor.com
https://tinyurl.com/3yzz7yk7

Objects

function
mdcl(x, y)

gy, function

mdc2(x, y)
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Exemplo 12
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Exemplo 12

Torre de Hanoi

w0
=]
Q
w0
=]
o
-~
™~
1
=)
N

n discos

Algoritmos e Programa¢do de Computadores Terca-feira, 07 de junho de 2022
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Exemplo 12

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- Considere n discos de diametros diferentes colocados em um
pino A.

- O problema da Torre de Hanoi consiste em transferir os n discos
do pino A (inicial) para o pino C (final), usando um pino B como

auxiliar.
- Entretanto, deve-se respeitar algumas regras:

- Apenas o disco do topo de um pino pode ser movido.
- Nunca um disco de diametro maior pode ficar sobre um disco de
diametro menor.
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Exemplo 12

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- O problema foi descrito pela primeira vez no ocidente em 1883
pelo matematico francés Edouard Lucas, baseado numa lenda
hindu, onde Brahma havia ordenado que os monges do templo

de Kashi Vishwanath movessem uma pilha de 64 discos de ouro,
segundo as regras previamentes descritas.

Quando todos os discos tivessem sido movidos, 0 mundo
acabaria.
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Exemplo 12

Torre de Hanéi: ''Problema de tamanho 11"
Mover Il discos desde A até B usando C

0
=]
Q
[}
-
o]
~~
i
1
=)
N’

n discos

A B C
"Problema de tamanho 11" = P(n, A, B, C)

Terca-feira, 07 de junho de 2022 205 / 240
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Exemplo 12

Torre de Hanéi.
Mover 11 discos desde A até B usando C
Mover N-1 discos desde A até B usando C

92]
=]
[
wn
]
el
~
in
=}
~

n discos

A B C
"Problema de tamanho 11" = P(n , A, B, C)
"Problema de tamanho N=1" = P(n-1, A, B, C)
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Exemplo 12

"Problema de tamanho 1" = P(n, A, B, C)
Mover 11 discos desde A até B usando C

n
Q
Q
(2]
o=
©
~
bl
1
=)
S

A B C

P(n, A, B, C) = P(n-1,A,C,B) + P(1,A,B,C) + P(n-1,C,B,A)
Tn)= Tm-1) +1+ T(n-1)
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Exemplo 12

P(n, A, B, C) =P(n-1,A,C,B) + P(1,A,B.C) + P(n-1,C,B,A)

wn
=}
Q
wn
o=
e
~
—
1
=]
~—

A B C
Tn)= 2Tm-H+1 e T()=1
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Exemplo 12

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- Vamos usar inducao para obter um algoritmo para este
problema.

Teorema

E possivel resolver o problema da Torre de Hanoi com n discos.
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Exemplo 12

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf
Prova P P P

- Base da Inducao: n = 1. Neste caso, temos apenas um disco.
Basta mover este disco do pino A para o pino C.

- Hipotese de Inducao: Sabemos como resolver o problema
quando ha n — 1 discos.

- Passo de Inducao: Devemos resolver o problema para n discos
assumindo que sabemos resolver o problema com n — 1 discos.

- Por hipotese de inducao, sabemos mover os n — 1 primeiros
discos do pino A para o pino B usando o pino C como auxiliar.

- Depois de movermos estes n — 1 discos, movemos o maior disco
(que continua no pino A) para o pino C.

- Novamente, pela hipotese de inducao, sabemos mover os n — 1
discos do pino B para o pino C usando o pino A como auxiliar.

- Com isso, temos uma solucao para o caso em que ha n discos.
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https://ic.unicamp.br/~mc102/aulas/aulal2.pdf
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https://ic.unicamp.br/~mc102/aulas/aulal2.pdf
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(n-1) discos

2T-D+1 e T()= 1

2T(1) + 1
2TQ) + 1
2T3) + 1
2T) + 1
2T() + 1

3
7
15
31
63
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Exemplo 12

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

- Como solucionar o problema de forma recursiva:

- Se n =1entdo mova o Unico disco de A para C.
- Caso contrario (n > 1), desloque de forma recursiva os n — 1

primeiros discos de A para B, usando C como auxiliar.

-+ Mova o Ultimo disco de A para C.

- Mova, de forma recursiva, os n — 1 discos de B para C, usando A
como auxiliar.
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def hanoi(n, inicial, final, auxiliar):
s = "Mova o disco {} do pino {} para o pino {}"
if n == 1:
print(s.format(n, inicial, final))
else:
hanoi(n - 1, inicial, auxiliar, final)
print(s.format(n, inicial, final))
hanoi(n - 1, auxiliar, final, inicial)
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- Solucao para hanoi(4, "A", "C", "B"):

Mova o disco 1 do pino A para o pino B
Mova o disco 2 do pino A para o pino C
;/Mova o disco 1 do pino B para o pino C
Mova o disco 3 do pino A para o pino B
s|Mova o disco 1 do pino C para o pino A
s/Mova o disco 2 do pino C para o pino B
Mova o disco 1 do pino A para o pino B
s|Mova o disco 4 do pino A para o pino C
'|Mova o disco 1 do pino B para o pino C
n|Mova o disco 2 do pino B para o pino A
n|Mova o disco 1 do pino C para o pino A
Mova o disco 3 do pino B para o pino C
;/Mova o disco 1 do pino A para o pino B
Mova o disco 2 do pino A para o pino C
s/Mova o disco 1 do pino B para o pino C
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Configuragao Inicial
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Mova o disco 1 do pino A para o pino B
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C

Mova o disco 2 do pino A para o pino C
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Mova o disco 1 do pino B para o pino C
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C

Mova o disco 3 do pino A para o pino B
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Mova o disco 1 do pino C para o pino A
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Mova o disco 2 do pino C para o pino B
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Mova o disco 1 do pino A para o pino B
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C

Mova o disco 4 do pino A para o pino C
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Mova o disco 1 do pino B para o pino C
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Mova o disco 2 do pino B para o pino A
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Mova o disco 1 do pino C para o pino A
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Mova o disco 3 do pino B para o pino C
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Mova o disco 1 do pino A para o pino B
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Mova o disco 2 do pino A para o pino C
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Mova o disco 1 do pino B para o pino C
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- Seja T(n) o nimero de movimentos necessarios para mover

uma pilha de n discos.

- Claramente temos que:
S T(1) =1
- T(n)=2T(n—1)+1

- O que nos permite deduzir que:
- T(2)=2T(1)+1=3
S T(3)=2T2)+1=7
- T(4) =2T(3)+1=15
- T(5) = 2T(4) + 1= 31

- T(n)=2"—1
- No caso de 64 discos sao necessarios 18.446.744.073.709.551.615

movimentos ou, aproximadamente, 585 bilhoes de anos, se cada
movimento puder ser feito em um segundo.
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(n-1) discos

Podemos assumir que T(n) = A B" + C, assim:

AB"+C=2AB"1+(C)+1

Temos que: € =2C + 1 entdo C = —1
eque: AB"=2AB" lentio B=2

Como: T(1) =1 aplicandoem T(n)=AB"+ C
temos que: T(1)=A2' —1=1lentdio A=1

Finalmente: T(n)=2"-1

Terca-feira, 07 de junho de 2022
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Exemplo 12

T()= 2Tn-1)+1
T(1)= 1

(n-1) discos

W

T2)= 2T()+1
T3)= 2T2)+1
T4)= 2TQA3)+1

[ L T | ||
—_
(9]

N W
Qo —

TS)= 2T@)+1
Te)= 2TG)+1 =

T(n)=2"-1
T(100) = 2% — 1 = 1.2676 x 10*°
40 196 936 841 331 475 186 983,23 anos, 1 p¢ x seg
40 196 936 841 331 475,18 anos, 1 milhdo pg¢s x seg
2 679 795,78 vezes a idade do universo(15bi), 1 milhdo p¢s x seg
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Perguntas ....
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