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The following is an AVL tree, which is implemented/represented as an array. Please answer the following

questions from Q1 to Q3.

40 70

@] [] [a]

1. (3%) After inserting a new node with the key "43" into the AVL tree, what does the array
representation of the AVL tree look like? Please note that a "-" represents a null value in the array.

(65, 40, 70, 35, 50, -, 80, —, —, 45, 55, —, 43)

(65, 40, 70, 35, 45, -, 80, —, —, 43, 50, -, —, 55)

(65, 45, 70, 40, 50, —, 80, 35, 43, —, 55}

(65, 45, 70, 35, 50, —, —, 80, 40, 43, —, 55)

None of the above

mo QN

2. (3%) Perform the post-order traversal on the AVL tree constructed for the first question (Q1) after the
insertion. What is the sequence of nodes in the post-order traversal of the AVL tree?
A.  35>43-2>45->55->50->40>802>70-2>65

35->43->55->50>45->40>80>70>65

35-»43-2>402>552>502>45->80>70->65

65>40->35>50>45>43->55>70>80

None of the above

Mmoo ®

3. (3%) Remove the node with the key "65" from the AVL tree constructed for the first question (Q1) after
the insertion. What does the array representation of the AVL tree look like?
A, (35, 45, 70, 40, 50, —, 80, —, 43, —, 55)
(55, 45, 70, 40, 50, —, 80, 43, 35)

{45, 40, 70, 55, 43, 50, 80, 35)

None of the above
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Given a fully parenthesized arithmetic expression provided below, please answer the following questions
from Q4 to Q5.
B—E/{A-D}+E+C*D-A™*B




B 3 B K 113 B AR g dg A A A

AR BT RS L-Ta

4,

{3%) Please find the expression tree and answer the level-order traversal of the expression tree. When
operators have the same precedence, piease evaluate them sequentially in the order presented within
the expression. For instance, in the expression “a + b + ¢,” calculate “a + b” first before combining the
result with “c.”

- ++-*ABB/E*E-CDAD

+—+—*E*B/ABCDE—AD

~+*—+ABB/E*E—CDAD

-+—-+*AB/BE*E-CDAD

None of the above

m o N ®

(3%) What is the expression in prefix form?
A. +——B/E-AD*AB+E*CD
-BEAD/—-AB*-ECD*++
-+-~B/E-AD+E*CD*AB
+——/BE-A*DAB+E*CD

None of the above

mo N

(3%) Given the following failure function in the KMP matching algorithm and a string “AAABAAAABAAA”
with 12 characters, what are the values of the failure function for the entire string?

£0) = {largest k < j,suchthatpypy ..pg = Pj—kPj-k+1 - Pj,ifsuchalk = 0 exists

—1, otherwise

-1,0,1,-1,0,1,2,0,-1,0,1, 2
-1,0,1,0,1,2,2,2,3,4,5,6
-1,0,1,-1,0,1,2,2,3,4,5,6
-1,-1,0,-1,-1,0,1,2,3,4,5,6

None of the above

mo o @ P

(3%) Determine the binary tree using the provided in-order and post-order traversals. What is the
resulting pre-order traversal of the constructed binary tree?

In-order : A,B,G,E,D,1,J,FEH,C

Post-order : G,EJ,LH,F D C, B, A

A, ABCDEFGILHI

AB,GEDCILFH

ABCDEGFLLH

ABCDEFGLLH

None of the above

Mmoo w
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Given the directed gr'aph below, pléase answer the foliowing questions'from Q8 to 09.

8. (2%) Please use the cost on each edge as the weight and perform Dijkstra’s algorithm starting from

vertex A. What is the order in which the vertices are selected by Dijkstra’s algorithm?

m o O @ P

A>BSIDIFIESC
A>CE>BIDF
A>BIDPEDCF
A>BICIDIFDE

None of the above

9. (2%) What is the topological ordering of the graph? You must choose the node with the label that has

the smallest alphabetical order first, when finding the topological order.

A.

m o O W

10. (10%)

A—2>B>D2>F2>E-2C
A>C2>E>B2>D>F
A>B2D2E2CoF
A>B>C2>D2>F>E

None of the above

A LT C RS RERMRTRAAER LFUR AR, HARBERE (& 5%).

int main{) {
int num = 250,
printf("%X\n", num);
printf("%.2f\n", (float)num),
return 0,
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11. (10%) FFEIELT CHEEHEABPITEREER FIURZFR,
int main{) {
int arr[] = {10, 20, 30, 40, 50},
int *ptr;
int sum = 0;
int 1;

for (i = 0; 1 < 5; i++) {
ptr = &arr[i];
if (1%2==0)
sum += *ptr;
I
printf("%d”, sum);

12. (5%) FAEELAT CRBEERB TR EER LR R,
void funl{char *str) {
char *end = str;
char temp,
if (str) {
while (*end) {
++end;
e
--end;
while (str < end) {
temp = *str;
*SLr++ *end;

*end-- = temp,

}

int main{) {
char str[] = "13579";
funl(str};
int number = atoi(str);
printf("%d\n", number%i0);
return 0O;
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13. (5%) Write a C++ program to find the largest factor of a number (the user supplies the number). The
program is partially completed for you. Please only fill the missing parts. You should not introduce any

new blocks.
number = 24, largest factor = 12

#include <iostream>

using namespace std;

int main () {
int number;
cout << “Enter an integer that is larger than 1: %;
; [/ line (A) (2%)

if ( number <= 1) return -1;

int factor = number — 1;
while { ) factor--; // line {B) (3%)
cout << “The largest factor is: “ << factor << end|;

return 0; }

14. (20%) Find the best match of each term with the descriptions by writing a letter from 1 to 10 in each of the
blanks.

A. function declaration B. if-else statement C. break statement
D. pass by value E. local variable F. void
G. float H. cast |. promotion

J. overloaded function

. A variable declared inside a function

. The default method in C++ of passing arguments to parameters

. The type in C++ of the constant 5.0F

. The type in C++ which has no values

. A variable inside of a class definitionlf n and m are of type int, the programmer can insert this to

request the int in n to be converted to an equivalent value of type double before the division

[ S~ Y R

operation occurs as in this expression: (double) n / m
6. A specification of a function name, its list of parameter types, and its return type
7. Selects one of two choices of statements to execute depending on a condition
8. Causes execution to leave an 'if', 'switch', or a loop and continue at the next statement after the one

that was left
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9. A function name that has more than one definition

10. Conversion of char to int or float to double
15. {2%) The solution of the recurrence T(n) = 3T (1;“) +n is (a) n3/5; (b) n; (c) n®/3; (d) n'o8s3;

(e) nlogn.

16. {2%) The solution of the recurrence T(n) = 4T 2 +nlogn is (a) n?; (b) nlogn; (c) nlog?n;
4

(d) nlog®@n; (e) nlogn?.

17. {2%) The solution of the recurrence T(n)} = 4T (-2«) +n3is  {a) n¥Z; (b) n; (c) n?; (d) n3;

(e) n*logn.

18. (2%) Determine if the following statement is true or false: “There is no polynomial time algorithm that

can find the value of an s-t minimum cut in a directed graph”.

19. {2%) Determine if the following statement is true or false: “Both the subroutines ‘Merge’ in Merge sort

and ‘Partition’ in Quicksort are linear time operations”.

20. (2%) Determine if the following statement is true or false: “Find the median of n elements takes
Q(nlogn) time for any algorithms working in the comparison-based model”.

21. (2%) Determine if the following statement is true or false: “Given T is a minimum spanning tree of a
graph G, for any pair of vertices (s, t}, the shortest path from s to tin G is the path fromsto tin T”.

22. (3%) The following graph (graph on left-hand side with 6 vertices) describes a flow assignment in a flow
network. The notation x/y describes x units of flow in an edge with capacity y. Determine if it reaches
the maximum flow. If your answer is yes, demonstrate how to derive such flow assignment. if your

answer is no, then calculate its maximum flow.
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3/6

4/4

23. (8%) Given the above graph (graph on right-hand side with 5 vertices), determine if each of the
following algorithm options (a-h) can be used to find the shortest paths of user-specified pair/pairs of
vertices: {(a) Kruskal’s algorithm; (b} Dijkstra’s algorithm; (c) Ford-Fulkerson Algorithm; (d) Johnson’s
algorithm; (e) Bellman-Ford algorithm; {f) Jarvis’s march algorithm; (g) Floyd-Warshall algorithm;

{h} Huffman algorithm.




