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Multiple Choice (50%):
Please choose the best one and explain why among the four choices for each question. Five points will be

given for each correct answer.

1. (5%) What will be output for the following code?
finclude <iostream>
using namespace std;
int i = 0;
ostream & funct (ostream &a) |
a << {i++); return a; }
int main() {
funct {cout) << funct; return 0;
}
(a)01  (b)12  (c) Nothing due to compilation error: variable funct is not defined.

(d) Nothing due to compilation error: no such manipulator.

2. (5%) Which statement is false for C++7?

(a) For input streams, character flows will come from the keyboard or files.
(b) It is good to use inheritance if two classes have a “has a” class relation.
(c) Inheritance is good for defining each subset in the general class.

(d) Streams are specialized objects that deliver program input and output.

3. (5%) What will be output for the following code?
#include <iostream>
using namespace std;
class B
public:
virtual ~B{){ cout << "b"; }
bi
class D: public B{
public:
~D() { cout << "d"; }
}:
int main ()} {
B* tmp = new D; delete tmp; return 0;
}
(a)b (b)d {¢)db  (d)bd
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4. (5%) Which statement is false for the following code?
#include <iostream>
f#include <vector>
finclude <stack>
using namespace std;
int main()
stack < int, vector<int> > s;
for (int i = 0; 1 < b; 1i++)
s.push{i);
while {! s.empty()) {
cout << s.top(); s.pop();
}
return 0;
}
(a) The output is 43210. {(b) The code will lead to a compilation error.
(c) vector<int> is the underlying container. (d) It is allowed to replace vector<int> with list<int>.

5. (5%) Given the following graph, please choose the edges in the spanning tree constructed by DFS. Note
that the starting node is node 1, and the node with a smaller ID will be visited first if there is a tie.

(@ (1,2),(2,3),(3,4).(3,5),(4,06),(4,9), (6, 7), (7, 11), (8, 10), (8, 1)
(b) (1,2),(1,5),(2,3),(3,4), (4, 6), (4, 8), (4,9, (6, 7, (6, 11), (8, 10)
(€) (1,5),(2,3),(3,5),(3,4), (4, 8), (4,9, (6, 7), (7, 11), (8, 10), (8, 11)
(d) None of them

6. (5%) Which statement is false?

(a) The update of a loser tree is faster than that of a winner tree.

(b) Merge sort has a lower worst-case time complexity than selection sort.

(c) In most cases, prime numbers are good divisors for implementing a division-based hash function.

(d) Every binary tree can be uniquely defined by its pre-order and post-order sequences.
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7. (5%) Which statement is true?

(a) The lower bound of worst-case time complexity of any sorting algorithm is Q(nlogn).
(b) A heap can be used to implement a binary search tree.

(c) A bi-connected graph is a connected graph that has two articulation points.

(d) The maximum number of nodes in an AVL tree of depth 5 is 31.

8. (5%) Which statement is false?

(a) Converting a BST into an AV tree can be done in 0(n) time.

(b) In an AVL tree, every subtree is also an AVL tree.

(c) In a balanced BST such as AVL or red-black tree, finding the element with the second smallest
key requires @(n) time.

(d) The height of an AVL tree with n nodes is @(logn).

9. (5%) What will we get after heapifying the integer array {30, 10, 45, 25, 60, 15, 35, 5} to a Max Heap?
Note that we use the bottom-up method that runs in O(n) time.

(a) {5, 10, 15, 25, 30, 35, 45, 60} (b) {60, 45, 35, 30, 25, 15, 10, 5}

(c) {60, 45,35, 10, 25, 15, 30, 5} (d) {60, 30, 45, 25, 10, 15, 35, 5}

10. (5%) What will be output for the following code?
#include <iostream>
using namespace std;
int main() {
int i = 0, n = 4092;
for (int j=n; J>0; 3=3&(3-1), i++):
printf("sd", i);

}
(@10 (b1l (c)12  (d) 0123456789
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Short Answer Questions (50%):

11. (20%)

(a) (5%) Find the two’s complement representation for the number -93, assuming it is represented as a 16-bit
number. Write the value in hexadecimal.

(b) (5%) Convert the binary value 100010101.0101 to base ten.

1 (¢) (5%) Convert the base ten number 812 to base four.

1 (d) (5%) Convert the base ten number 15.375 to binary value.

12, (20%) Data dependence among program statements affects the feasibility of parailelizing these
statements.

(a) (4%) What is flow dependence?

| (b) (4%) What 1s anti-dependence?

{c) (12%) Consider the following C code snippet. Please analyze the data dependence relationship between
S1 and S2.

int m, 1i;

m = func(};

for (i=2; 1<20; i++) |
Ali+m] = B[i] + 100; /* 81 */
C[i] = A[i] - 5; /* 82 */

13. (10%) Consider the following NFA (Nondeterministic Finite Automata) over {a, b}.
1 (a) (3%) Which of the following three input strings are accepted by the NFA?

ababb, bab, bb
(b) (7%) What is the e-closure of the set of states {7}?




