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1. The time complexity to find an arbitrary element in a singly linked list is O(w),

while the time complexity to find an arbitrary clement in an array is O(log n),
where n is the number of elements in the list and array.

2. The memory usage for a doubly linked list is ©&(n?), where n is the number of

elements in the list,

3.  The time complexity for the following code is B(nn!).

vold permuteGen(char* a, const int k, const int n)
{
if (k ==n - 31} {
for (int i = 0; i < n; i++)
cout << a{i] << » “;
cout << endl;
1
else {
for {int i = k; i < n; i++) {
swap(aflk], af{i]);
permuteGen(a, k + 1, n);
swap(alk], a[il);

}

4. Given a balanced binary tree where, for any arbitrary internal node, the numbers

of nodes in its left and right sub-trees diff for at most one node. The time
complexity to find an element in this tree is O(log n), where n is the number of
elements. '

3. Let f{n} be a linear function of n. Then f{n) = Q(log*n) for any power of k.

6. Given a static (i.c. fixed size) amray, the time complexity to remove an arbitrary

element from the array can be O(1).

7. Alk-nary tree is a ree in which each node has at most # children. Given a k-nary

tree with n nodes, the number of edges is n-A+1.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

Given a k-nary tree with n nodes, the height of the tree is at least log;# - 1.

Given a complete binary tree. Let’s perform the post-order traversal from the root
and number the nodes with numbers starting from 1. For a node with number k,
its parent must be numbered as 2k or 2k+1.

The height of an AVL tree is bounded by Olog n), where n is the number of
nodes in the tree.

Given an AVL tree as shown below, let T1, Ty, Tz and T4 be sub-irees with the
same height. If we insert a new node to the leaf of Ta, then node ¢ will be the root
of the AVL tree after rotations.

It takes O(log n) time to find the minimal node (i.e. the node with the smallest
value) of an AVL tree.

Inserting nodes to a blank red-biack tree with the following order: { 100, 70, 50,
49, 30, 20, 10 }. The root node of the resulted tree will be 40,

For the resulted red-black tree of the previous problem, the black height (i.c. the
mumber of black nodes in gach path from root to leaf) is 2.

For any node in a red-black tree, the difference of heights between its left and
right sub-trees must be smaller than or equal to 2.

A B-tree of order 2 is a full binary tree.

Inserting nodes to a 2-3-4 tree with the following order using top-down insertion:
{10,9,8,7,6,5,4, 3,2, 1}. The root node of the resulted tree will be a 2-node.

The height of a 2-3-4 tree must be smaller than or equal to the height of a 2-3 tree
with the same data.
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19.

20.

21.

22

23,

24.

25.

When inserting a set of data into & binominal heap, the sizes of its binominal trees
are independent of the data insertion order.

The smallest element of a binominal heap must be the root of the binominal tree
with the maximum number of nodes.

Given a directed acyclic graph (DAQ) with lists of source and sink nodes, For
two nodes v and v that are adjacent, we call u as v’s parent node if there is an
edge from  to v. If we number the nodes, from smallest to largest, by performing
the post-order traversal from the source node, then every node must have the
number that is greater than its parent,

The complement graph of a non-empty complete graph must contain at least one

clique.

Given an arbitrary directed graph, it takes O(2" time to determine whether there
exists a path between two nodes, where n is the number of nodes.

A bipartite graph must be two-colorable.

Let £{n) be the Fibonacei series where {(0) = 0 and f{1) = 1. Let H be a hash with
10 buckets, and let [FI()| denote the number of elements in the i’s bucket, for 1 =0
to 9. If we insert the first 12 numbers of Fibonacci series, that is, {0) to f(11),
into the hash H with the following hash function “h(n) = n % 10”. Then JH4)] >
[EICS).
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