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Exercise
• At the end of this set of operations, which pairs of lists will still be aliased? 

1. a and b
2. c and d
3. All lists are aliases of the same list
4. None of them are aliased
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Lists: Taxonomy of problems

• Cat 1: given a list L, process L and compute some value out of its elements. 
Example: alternatingSum, hasDuplicates
• Cat 2: Given some input, return a NEW list with some properties. Example: 

return the first n 7ish numbers, findDuplicates
• Cat 3: Given a list L, write a non-destructive function to solve some task 

using L without modifying the original L.                                 
• Example: nondestructiveRemoveNonInts 

• Cat 4: Given a list L, write a destructive function to solve some task that 
mutates L.
• Example: destructiveRemoveNonInts

• Cat 5: Solve a task involving 2d lists.
• Example: isMagicSquare



Example problems with two lists
isSwappyListpair: Two lists L1 and L2 are Swappy List Pairs if exactly one swap 
of two elements within L1 transforms it into L2.  Write a function 
isSwappyListPair(L1, L2) that returns True if L1 and L2 are Swappy List 
Pairs, meaning L1 can be made identical to L2 by swapping exactly two of its 
elements.  Otherwise, return False.

assert isSwappyListPair([1,2,3,42], [3,2,1,42])  # Swaps index 0 and 3

assert isSwappyListPair(['equal', 'lists'], ['equal', 'lists']) == False  # Identical lists

assert isSwappyListPair(["equal"], ["equal"]) == False  # Identical strings

assert isSwappyListPair([42, 1, 112], [122, 2, 2025]) == False  # Too many mismatches

assert isSwappyListPair([0,1,5,1,1,2], [5, 1, 2, 1, 1, 0]) == False  # Too many swaps required

assert isSwappyListPair([42, 3], [42, 2]) == False  # One mismatch, cannot be fixed with a swap

assert isSwappyListPair([15], [15,112]) == False  # Length mismatch



isMagicSquare

•Write the function isMagicSquare(L) that takes an arbitrary list L 
and returns True if it is a magic square and False otherwise, where a 
magic square has these properties:
• The list is 2d, non-empty, square, and contains only integers, where no 

integer occurs more than once in the square.
• Each row, each column, and each of the 2 diagonals each sum to the same 

total. Note that we do not require that the integers are strictly in the range 
from 1 to n for some n. We only require that the integers are unique and that 
the sums are identical.

 3x3 magic 
square



isMagicSquare(L)

•Check that L is a list

•Check that L is a non-empty square 2d list
• Check that all elements are lists
• Check that all elements have len(L) elements

•Check that all elements in every row of L are integers

•Check that all elements in every row are unique

•Check that the sum of rows, the sum of columns, and 
the sum of diagonals are equal



isMagicSquare(L)

•Check that L is a list

•Check that L is a non-empty square 2d list:
• Check that all elements are lists
• Check that all elements have len(L) elements

•Check that all elements in every row of L are integers

•Check that all elements in every row are unique

•Check that the sum of rows, the sum of columns, and 
the sum of diagonals are equal



isValidSquare(L)

isValidSquare(L)

• Check that L is a list

• Check that L is a 
non-empty square 2d list:
• Check that all elements 

are lists
• Check that all elements 

have len(L) elements

• Check that all elements in 
every row of L are 
integers

• Check that all elements in 
every row are unique



isMagicSquare(L)

•Check that L is a list

•Check that L is a non-empty square 2d list:
• Check that all elements are lists
• Check that all elements have len(L) elements

•Check that all elements in every row of L are integers

•Check that all elements in every row are unique

•Check that the sum of rows, the sum of columns, and 
the sum of diagonals are equal



isMagic(L)

isMagic(L)

•Check the sum of 
rows

•Check the sum of 
columns

•Check the sum of 
diagonals



isMagicSquare(L)

Two helper 
functions

Main task


