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1. (10 points) Give tight asymptotic bounds for each of the tollowing recurrences.

(1) T(n) = 2T (2) +n
@ T =T(3)+71(Z)+n

@) T =T(2)+T(Z) +n
(4) T(n) = 2T(vn) + logn

(5) T(m) = 2T (%) + =

logn

2. (8 points) Given a 3-D integer array A[3][5][7]. The address of the first element A[0][0][0] is 1000, and
size of an integer is 4 bytes. Please find the possible addresses of A[1][2][4] (for both row-major and column-

major).

3. (8 points) A postfix expression is given as “abc/de — +/fg +X”. The values a, b, ¢, d, e, f, g are 8, 4, 2, 3,
1, 2, 1, respectively.
(1) Convert the expression to an infix expression.

(2) Evaluate the expression to get an output.

4. (10 points) Given the following recurrence function. Please calculate f(2) and f(4).
int f (int x) {

if (x==1)
return 0O;
else

retunx *f(x- 1) +x *x *x;

5. (5 points) Please explain why the following binary tree is not a max-heap.

6. (10 points) (True or False) Given the binary tree where the outcome of inorder traversal is BADECF and
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postorder traversal is BDEFCA. Please answer the following questions.
(1) Whether A is the root.

(2) Whether D is E’s parent.

(3) Whether E is a leaf node.

(4) Whether C has 2 children.

(5) Whether F is E’s child.

7. (10 points) Which of the following digraphs is (are) strongly connected?
(1)

OO

@

3) B -
()
J
(Y
4
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8. (4 points) Please illustrate the update formula of Floyd-Warshall algorithm, if di(;c) denotes the weight of
a shortest path from vertex i to vertex j for which all intermediate vertices are in the set {1, 2,--,k}.
9. (9 points) Given the following list, show the steps of locating the target ‘21’ by binary search.

1357911131517192123
Show the top, bottom, and middle elements in each step.

10. (10 points) What is an optimal Huffman code for the following elements with their frequencies?
a: 15, b: 20, ¢: 25, d: 10, e: 30

11. (8 points) Construct an AVL tree by inserting 2, 3, 5, 1, 4, 6, 7, and 8 successively from a null tree.
12. (8 points) Given a matrix-chain product M1-M2 - M3 - M4. Please find the optimal parenthesization of

the matrix-chain product where the dimensions are: M1:25x 30, M2:30x 15, M3:15 x40,
and M4:40 x 20, respectively.




