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1. Which statement(s) is/are correct for a binary search tree? (A) If a new element is equal to the
middle of the elements already in the tree, then the new element is inserted into the root. (B) If we
traverse the tree nodes with the in-order sequence, the sequence is sorted. (C) If a node is to be
deleted, it must be a leaf node. (D) The elements smaller than the element in the root are stored in
the left sub-tree.

2. Which statement(s) is/are correct for the hashing method? (A) Hashing is a fast sorting method.
(B) Let's assume the linear probing method is used. If element x is smaller than element y, the
position index for storing x must be smaller than that for y in the hash table. (C) If the linear
probing method is used, an element in the hash table can be deleted directly. (D) The linear probing

method can resolve hash collisions.

3. Which statement(s) is/are correct for a red-black tree? (A) The color of the root node is red. (B)
All leaf nodes are on the same level. (C) In the path from the root node to each leaf node, there are

no two consecutive red nodes. (D) If a new node is inserted into the tree, its color is set to be red.

4. Which statement(s) is/are correct for an AVL tree? (A) If we traverse the tree nodes with the

pre-order sequence, the values stored in these nodes are sorted. (B) The LL rebalancing rotation is

symmetric to the RR rebalancing rotation. (C) In the LR rebalancing rotation, one of the tree nodes

is moved up 2 levels. (D) The level difference of every two nodes is at most 1.
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1. Transform the prefix expression ++A-**BCD/+EF*GHI to infix and postfix expressions.

2. A upper triangular array a is an n-by-n array in which a[i]{j]==0, if i>j. Suppose that array a is

stored in one-dimensional array b sequentially. Therefore, the sequence for storing in array b is

a[0][0], a[0][1], .., a[0][n-1], a[11[1], a[1][2], ..., a[1][n-1], a[2][2], a[2][3], ..., a[2][n-1], .... Please
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produce the addressing formula for the element a[i][j] stored in b[k] in the upper triangular part.

3. Suppose that a complete binary tree is stored in an array a| ], and the root node is stored in a[1].
Please find the parent node of a[i] and the children nodes of a[i].

4. Please create a max heap according to the input order of data: 38, 78, 10, 65, 19, 86, 33, 72, 20.
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1. Write a pseudo code function to perform the insertion sort, assuming the sorted values are in

non-decreasing order.

2. Write a pseudo code function to reverse a singly linked list. For example, the given list X=(x;,

X2, ..., Xn-1, Xn). After the reversing process, the list will become (Xp, Xn.1, ..., X2, X1).
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