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Outline

•Recursion 
• Examples

• factorial
• sum_list of nested lists
• depth of nested lists
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Example 1: factorial 
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def factorial(num: int)->int:

if num == 1:

return 1

else:

return num * factorial(num-1)

Trace this call: factorial(1)



Trace this call: factorial(2)
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def factorial(num: int)->int:

if num == 1:

return 1

else:

return num * factorial(num-1)



Trace this call: factorial(3)
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def factorial(num: int)->int:

if num == 1:

return 1

else:

return num * factorial(num-1)



Trace this call: factorial(3)
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3 * factorial(2)

3 * 2 * factorial(1)

3 * 2 * 1

3 * 2

6



Trace this call: factorial(5)
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5 * factorial(4)

5 * (4 * factorial(3))

5 * (4 * (3 * factorial(2)))

5 * (4 * (3 * (2 * factorial(1))))

5 * (4 * (3 * (2 * 1)))

5 * (4 * (3 * 2))

5 * (4 * 6))

5 * 24

120



Recursion

• A method calls itself
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def factorial(num: int)->int:

if num == 1:

return 1

else:

return num * factorial(num-1)

Base case

General case
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Example 2: summing lists

• L1 = [1, 9, 8, 15]

• sum(L1) = ???

• L2 = [[1, 5], [9, 8], [1, 2, 3, 4]]

• sum([sum(row) for row in L2]) = ??

• L3 = [[1, 5], 9, [8, [1, 2], 3, 4]]

• How can we sum L3?

University of Toronto – Winter 2018 10



Build sum_list

• re-use built-in... recursion!

• a function sum_list that adds all the numbers in a nested list 
shouldn't ignore built-in sum

• sum wouldn't work properly on the nested lists, so make a 
list-comprehension of their sum_lists

• but wait, some of the list elements are numbers, not lists!

• write a denition of sum_list | don't look at next slide yet!
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Write sum_list
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sum_list(L)
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tracing recursion

• To understand recursion, trace from simple to complex:

• trace sum_list(27)

• trace sum_list([1, 2, 3]). Remember how the built-in sum works...

• trace sum_list([1, [2, 3], 4, [5, 6]]). Immediately replace calls 

you've already traced (or traced something equivalent) by their 

value

• trace sum_list([1, [2, [3 ,4], 5], 6 [7, 8]]). Immediately replace 
calls you've already traced by their value.
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sum_list(L)

• What helper methods does this function call?
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sum_list(L)

• What helper methods does this function call?

University of Toronto – Winter 2018 16



sum_list(L)

• Trace this call: sum_list(27)
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sum_list(L)

• Complete the following trace of this call: sum_list([4, 1, 8])
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sum_list(L)

• Complete the following trace of this call: sum_list([4, 1, 8])
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sum_list(L)
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sum_list(L)
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Example 3: depth of a list
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Trace
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