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Exemplo 1

Exemplo 1
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Exemplo 1

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf
- Dada a seguinte funcao e chamada recursiva:

def rec(n):

print(n)

if n > 0:
rec(n-1)

5| rec(5)

- O que a funcao imprime como resposta?
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Exemplo 1
(known limitations)

=> 1 def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

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

Next > Last >>

Step 1 of 31

https://pythontutor.com ( http://tinyurl.com/pmb52mz5 )
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

ad rec(5) Frames Objects

Edit this code Global frame function
line that just executed rec |o rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 2 of 31
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Exemplo 1
(known limitations)

=> 1 def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 3 of 31
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 4 of 31
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 5 of 31
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 6 of 31
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Exemplo 1
(known limitations)

=> 1 def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 7 of 31
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 8 of 31
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 9 of 31

https://pythontutor.com ( http://tinyurl.com/pmb52mz5 )

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

Objects

function
rec(n)

Quinta-feira, 02 de junho de 2022


https://pythontutor.com
http://tinyurl.com/pmb52mz5

Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 10 of 31
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Exemplo 1
(known limitations)
- def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 11 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 12 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 13 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 14 of 31
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Exemplo 1
(known limitations)
- def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 15 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 16 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 17 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 18 of 31
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Exemplo 1
(known limitations)
- def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 19 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 20 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 21 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 22 of 31
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Exemplo 1
(known limitations)
- def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 23 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 24 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 25 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 26 of 31

n 0

Return

https://pythontutor.com ( http://tinyurl.com/pmb52mz5 ) [}l nNone
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 27 of 31
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 28 of 31
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line that just executed
=) next line to execute

<< First

(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5)

Edit this code

< Prev Next >

Step 29 of 31

Exemplo 1

Frames Objects

function
rec(n)

Global frame

Last >>

n

Return
value

https://pythontutor.com ( http://tinyurl.com/pmb52mz5 )
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Exemplo 1
(known limitations)
def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function
line that just executed rec(n)

=) next line to execute
<< First < Prev Next > Last >>

Step 30 of 31

Return |\ oo
value
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames Objects

Edit this code Global frame function

line that just executed rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 31 of 31 Return |\one
value
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Exemplo 1
(known limitations)

def rec(n):
printin)y
ifn > 0:

rec(n-1)

rec(5) Frames

Edit this code Global frame

line that just executed == |#
=) next line to execute

<< First < Prev

Done running (31 steps)
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Exemplo 2
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Exemplo 2

https://ic.unicamp.br/~mc102/aulas/aulal2.pdf
- Mudando a posicao do comando de impressao na funcao.

def rec(n):

if n > 0:
rec(n-1)

print(n)

5| rec(5)

- O que a funcao imprime como resposta agora?

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Quinta-feira, 02 de junho de 2022 39/108


https://ic.unicamp.br/~mc102/aulas/aula12.pdf

Exemplo 2
(known limitations)

=> 1 def rec(n):
ifn > 0:
rec(n-1)

print(n)

rec(5) Frames Objects

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

Next > Last >>

Step 1 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

=l rec(5) Frames Objects

Edit this code Global frame - function

o exec - rec(n)
line that just executed rec |o

=) next line to execute

<< First < Prev Next > Last >>

Step 2 of 31
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Exemplo 2
(known limitations)

=> 1 def rec(n):
ifn > 0:
rec(n-1)

print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 3 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 4 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 5 of 31
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Exemplo 2
(known limitations)

=> 1 def rec(n):
ifn > 0:
rec(n-1)

print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 6 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 7 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 8 of 31
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Exemplo 2
(known limitations)

=> 1 def rec(n):
ifn > 0:
rec(n-1)

print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 9 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 10 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 11 of 31
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Exemplo 2
(knowin limitations)
- def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 12 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 13 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 14 of 31
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Exemplo 2
(knowin limitations)
- def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 15 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 16 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 17 of 31
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Exemplo 2
(knowin limitations)
- def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 18 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 19 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 20 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 21 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 22 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 23 of 31

n

Return
value
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 24 of 31
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Exemplo 2

(knowin limitations)
def rec(n):
ifn > 0:
rec(n-1)

print(n)

rec(5)

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

<< First < Prev Next > Last >>

Step 25 of 31
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Exemplo 2
(knowin limitations)
def rec(n):
if n > 0:
rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function

o exec rec(n)
line that just executed rec

=) next line to execute

<< First < Prev Next > Last >>

Step 26 of 31
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(knowin limitations)
def rec(n):
ifn > 0:
rec(n-1)

print(n)

rec(5)

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

<< First < Prev Next >

Step 27 of 31

Exemplo 2

Frames Objects

function
rec(n)

Global frame

rec

Last >>

n

Return
value
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 28 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:
rec(n-1)
print(n)
rec(5)

Frames Objects

Edit this code function

rec(n)

Global frame
line that just executed
=+ next line to execute

<< First < Prev Next > Last >>

Step 29 of 31

Return

None
value
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame
line that just executed
=) next line to execute

<< First < Prev Next > Last >>

Step 30 of 31
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames Objects

Edit this code Global frame function
line that just executed rec(n)

=) next line to execute

<< First < Prev Next > Last >>

Step 31 £
D 31 of 31 Return |\ oo
value
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Exemplo 2
(known limitations)

def rec(n):
ifn > 0:

rec(n-1)
print(n)

rec(5) Frames

Edit this code Global frame

line that just executed rec |«

=) next line to execute

<< First < Prev

Done running (31 steps)
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Exemplo 3

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

- Soma de dois niUmeros inteiros nao negativos, x e y, usando
apenas incrementos e decrementos unitarios.

def soma(x, y):
if y ==
return Xx

return soma(x + 1, y - 1)
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Exemplo 3

def soma(x
soma(a,b) iy -

return

return soma(x + 1, yv - 1)
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Exemplo 3

def soma(x, y):

'
soma(a,b) if y == 0:
return x

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)

soma(a+3,b-3)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)

soma(a+3,b-3)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)

soma(a+3,b-3)

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Quinta-feira, 02 de junho de 2022 79 /108



Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)

soma(a+3,b-3)

<)‘soma(a+b,b-b)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)

soma(a+3,b-3)

<)‘soma(, b-b)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

soma(a+2,b-2)

soma(a+3,b-3)

) return @
gsoma(@, b-b)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+1,b-1)

return soma(x + 1, yv - 1)

soma(a+2,b-2)

szljla(a+3,b-3)..

return @
gsoma(@, b-b)

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Quinta-feira, 02 de junho de 2022 83 /108




Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

soma(a+ 1 ,b -1 ) return soma(x + 1, y - 1)

G
soma(a+2,b-2)Y—)'
C‘soma(a+3,b-3) @
" e,

return @
gsoma(@, b-b)
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Exemplo 3

def soma(x, y):
soma(a,b) iy -

return Xx

N
soma(a+1,b-1) < ' return soma(x + 1, y - 1)
C‘soma(a+2,b-2)
C‘soma(a+3,b-3)
(L .,

return @
gsoma(@, b-b)
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Exemplo 3

def soma(x, y):

soma(a,b) ify - 0:
SR
C‘soma(a+2,b-2)
G
soma(a+3,b-3)
G

return @
gsoma(@, b-b)
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Exemplo 3

a+b def soma(x, y):

- LI,
Soma(a+1,b-1) < ' return soma(x + 1, y - 1)
C‘soma(a+2,b-2)

C‘soma(a+3,b-3)
(L .,

return @
gsoma(@, b-b)
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Exemplo 4

Exemplo 4
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Exemplo 4

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

- Soma de dois niUmeros inteiros nao negativos, x e y, usando
apenas incrementos e decrementos unitarios.

def soma(x, y):
if y ==
return Xx

return soma(x, y - 1) + 1
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Exemplo 4

def soma(x, y):

if v == 0:

@ return x
x ks return soma(x, y - 1) + 1
soma{a b m _ ;

soma( a,

soma( a, 14—//—\

return

soma( a,0)
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Exemplo 5
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Exemplo 5

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

- Multiplicacao de dois nimeros inteiros positivos, x e y, usando
apenas somas e subtracoes.

def mult(x, y):
j_fy::
return X

return mult(x, y - 1) + x
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Exemplo 5

def mult(x, y):
if vy

return x

mul(a,b) x °
(x @ return mult(x, v - 1) + x

mul(a, b-1)0>— -3

mul(a,3)

mul(a,2)

me‘ﬂ( a, 1) return \S
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Exemplo 6
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Exemplo 6

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

- Soma de todos os inteiros positivos pares menores ou iguais a
um valor inteiro n.

def soma_par(n):
if n <= 0:
return 0
else:
if n % 2 == 0:
return soma_par(n - 2) + n
else:
return soma_par(n - 1)
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Exemplo 6

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

- Soma de todos os inteiros positivos pares menores ou iguais a
um valor inteiro n.

def soma_par(n):
if n <= 0:
return 0

if n %2 == 0:

return soma_par(n - 2) + n
else:

return soma_par(n - 1)
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Exemplo 6

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

- Soma de todos os inteiros positivos pares menores ou iguais a
um valor inteiro n.

def soma_par(n):
if n <= 1:
return 0

if n %2 == 0:

return soma_par(n - 2) + n
else:

return soma_par(n - 1)
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Exemplo 7
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Exemplo 7

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

n
- Calculo do produtorio [T i=mx(m+1) x (m+2) x---xn,tal
i=m

que m e n sao inteiros tais que m < n.

def produtorio(m, n):
if m == n:
return m
else:
return produtorio(m, n - 1) % n
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https://ic.unicamp.br/~mc102/aulas/aulal2.pdf

n
- Calculo do produtorio [T i=mx(m+1) x (m+2) x---xn,tal
i=m

que m e n sao inteiros tais que m < n.

def produtorio(m, n):
if m == n:
return m
else:
return m * produtorio(m + 1, n)
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Exemplo 8

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

- Calculo do valor de k", onde n @ um ndmero inteiro nao
negativo.

1, sen=0

k x R"=1, caso contrario

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

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

- Calculo do valor de k", onde n @ um ndmero inteiro nao
negativo.

1, sen=0

k x R"=1, caso contrario

def potencia(k, n):
pot = 1
for i in range(n):
pot = pot * k
return pot
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- Podemos redefinir k" (sendo n um inteiro nao negativo) da
seguinte forma:

1, sen=20
R = < RM/2 % RN/2, se n for positivo e par

k x RL/21 5 kL1721 se n for positivo e impar

- Note que definimos a solucao do caso mais complexo em
termos de casos mais simples. Usando esta definicao, podemos
implementar uma funcao iterativa ou recursiva, ambas mais
eficientes que as versoes anteriores.
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def potencia(k, n):
if n == 0:
return 1
else:
aux = potencia(k, n // 2)
ifn%2==20
return aux * aux
else:
return k * aux * aux
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Na nova versao do algoritmo, a cada chamada recursiva, o valor
de n é dividido por 2. Ou seja, a cada chamada recursiva, o valor
de n é reduzido, pelo menos, para a metade.

- Usando divisoes inteiras, faremos no maximo |log, n| + 2
chamadas recursivas.

- Por outro lado, a funcao iterativa original executa o lago n vezes.
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Perguntas ....
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