
Data Structures Practice Quiz
1. Which of the statements below is true about the function f(n) = 2ⁿ + n¹⁰⁰?
a. f(n) is Θ(n¹⁰⁰)
b. f(n) is Θ(2ⁿ)
c. f(n) is O(n¹⁰⁰)
d. More than one of the above
e. None of the above
2. Consider this pseudocode, run on an array A of size n. What is the most accurate description of its runtime?
for i = 1 to n
    j = n
    while j > 1
        j = j / 2
        print A[j]
a. O(n)
b. O(n²)
c. Θ(n log n)
d. O(log n)
e. Ω(n log n)
3. Consider this pseudocode, run with input n. What is the most accurate description of its runtime?
i = 1
count = 0
while i <= n
    count = count + i
    i = i * 3
a. O(n)
b. Θ(n)
c. O(log n)
d. Θ(log n)
e. Ω(n)
4. A stack is used to evaluate the postfix expression below 
(standard algorithm: Scan expression from left to right: if an operand is found, push it on the stack; for an operator, pop the top two values, apply the operator as left OP right where left was pushed first, and push the result). What is the final value left on the stack?
5 3 + 2 4 * -
a. 0
b. 8
c. 16
d. −8
e. None of the above


5. Consider the recursive method below, which computes b raised to the power n.
METHOD power(b, n)
    IF n = 0 THEN
        RETURN 1
    ELSE
        RETURN b * power(b, n - 1)
    END IF
END METHOD
How many multiplication operations occur in total when calling power(2, 6)?
a. 5
b. 6
c. 7
d. 12
e. 36
6. A queue is implemented using a fixed-size array of length N with front and rear indices that wrap around (a circular array-based queue). Compared to a simple, non-circular array-based queue, which of the following requires special-case handling specifically because of the wraparound design?
a. Enqueue when the queue is full
b. Distinguishing an empty queue from a full queue when front and rear indices are equal
c. Dequeue when the queue has exactly one element
d. All of the above
e. None of the above
7. A singly linked list has nodes with values 10, 20, 30, 40, 50 in that order, and L points to the first node. The following two statements are executed in order:
L.next = L.next.next
L.next.data = 99
What are the resulting values in the list, in order?
a. 10, 99, 40, 50
b. 10, 30, 40, 50
c. 10, 20, 99, 40, 50
d. 10, 99, 30, 40, 50
e. None of the above
8. A circular, singly linked list maintains only a pointer last, pointing to the LAST node (so last.next is the first node). This pseudocode is intended to delete the first node:
temp ← last.next
last.next ← temp.next
Assuming the list is never empty when this runs, in which case does this pseudocode fail to correctly delete the first node?
a. When the list had exactly one element before the deletion
b. When the list had exactly two elements before the deletion
c. When the list had more than two elements before the deletion
d. None of the above — the code works correctly in every case described in a, b, and c


9. Consider the recursive procedure below, called on the root of a binary tree:
mystery(x)
  if (x == null) return 0
  if (x.left == null and x.right == null) return 1
  return mystery(x.left) + mystery(x.right)
For a tree with root A; A's children B and C; B's children D and E; and C's only child is a right child F (C has no left child), what does mystery(A) return?
a. 3
b. 4
c. 5
d. 6
e. 7
10. The following items are inserted, in this order, into an empty binary search tree: 8, 3, 10, 14, 6, 4, 1, 7, 13. What is the pre-order predecessor of 6 (i.e., the value that comes immediately before 6 in an pre-order traversal)?
a. 1
b. 3
c. 4
d. 7
e. 8
11. A min-heap is stored 1-indexed in the array below. We delete the minimum using the standard algorithm (move the last element to the root, shrink the heap, then sift down). What is the resulting array?
[2, 5, 4, 9, 7, 8, 10, 11]
a. [4, 5, 8, 9, 7, 11, 10]
b. [4, 5, 11, 9, 7, 8, 10]
c. [11, 5, 4, 9, 7, 8, 10]
d. [4, 7, 8, 9, 5, 11, 10]
e. [5, 4, 8, 9, 7, 11, 10]
12. Comparing an array-based list to a linked-list based list (each node storing one pointer plus the data), which generally has lower memory overhead per element actually stored (ignoring any unused pre-allocated array capacity)?
a. The array-based implementation
b. The linked-list based implementation
c. They are the same
13. Same comparison. Which generally performs better for a full sequential traversal of all elements, due to cache locality from contiguous memory storage?
a. The array-based implementation
b. The linked-list based implementation
c. They are the same


14. Same comparison. The array-based list is full and must grow using the common doubling strategy to fit one more element (the linked list never needs an analogous operation). Which best describes the cost of that single growth operation?
a. O(1), always
b. O(n) for that specific operation, though O(1) amortized over many insertions
c. O(log n), always
d. None of the above
15. Consider inserting the sequence 50, 30, 70, 20, 40, 60, 80, 10 into an empty binary search tree. What is the height of the resulting tree (counting the root as height 0)?
a. 2
b. 3
c. 4
d. 5
e. 7
16. Exactly one of the following 1-indexed arrays represents a valid max-heap. Which one?
a. [5, 9, 3, 1, 2]
b. [9, 7, 8, 3, 5, 2, 4]
c. [8, 9, 7, 3, 5, 2, 4]
d. [9, 3, 8, 7, 5, 2, 4]
e. [9, 8, 7, 10, 5, 4, 3]
17. Consider the adjacency matrix (M) and adjacency list (L) representations of a graph. Consider the task R: remove a specific, already-known edge (u, v) from the graph. Which is more efficient for R?
a. M is better for R.
b. L is better for R.
c. M and L perform equally well for R.
18. Based on question 18, consider the task G: compute the degree of a given vertex v (the number of edges incident to v). Which is more efficient for G?
a. M is better for G.
b. L is better for G.
c. M and L perform equally well for G.
19. Which of the following is best described by the recurrence T(n) = T(n/2) + O(1)?
a. Merge sort
b. Binary search on a sorted array
c. Finding the maximum of n elements via a linear scan
d. Bubble sort
e. Selection sort

