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1. (25%) Questions 1.1 to 1.11. Choose the best answer. You can generally assume that code shown in
the questions is intended to be syntactically correct, unless something in the question or one of the

answers suggests otherwise.

1.1 2%)( ) coutis what? ‘
(a) an object (a variable whose type is a class) (b) a library function (c) a system file
(d) a C++ operator () a class

1.2 2%) () Which represents a proper.use of the new C++ type for Boolean values?
(a) char errotFlag = “true”;  (b) bool errorFlag = true; (¢ ) bool errorFlag = FALSE;
(d) enum errorFlag = {true, false}; (&) Boolean errorflag;

1.32%)( YA private member of the class is accessible in
(a) only in the current class  (b) same class and derived class  (c) outside the class
(d) none of the above '

1.4 (2%) () Which of the following functions will increment a double passed as argumenf to the
functions?
void incl (double &a) { at++; }
void inc2 (double *p) { p++; }
void inc3 (double *p) { (*p)++; }
void inc4 (const double &a) { at+, }
(a) function incl and inc2  (b) functions incl and inc3  (c) function incl and inc4
(d) function inc3 and inc4 {e) none of the above

1.5 (2%) () Choose the respective delete operator usage for the expression “ptr = new int [100]".
(a) delete ptr;  (b) delete ptr [100]; (c) delete { | pir; (d) [100] delete ptr;

1.6 (2%) () Which of the following function declaration is/are correct?
int sum! (int a=1, int b=2; int ¢=3);
int sum? (int a=1, int b);
int sum3 (int a=1, int b, int c=3);
(a) suml, sum2, and sum3 (b) suml and sum2 (c) suml and sum3
(d) all are correct (e) none is correct

1.7(2%) () The copy constructor is executed on:
(a) assigned one object to another object at its creation
(b) when objects are sent to functions using call by value mechanism
(c) when the function returns an object
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(d) all of the above (e) none of the above

1.8 (2%) () Choose the pure virtual function definition form the following;
(a) virtual void f) =0 { }; (b) void virtual ) =0 { }; (c) virtual void f0) { } =0;
{(d) none of the above

193@%)( )inti;
double d;
char ¢;
char str[100];
oin >> i >> d >> ¢ >> str;
cout << sir; ‘
Suppose at the point where the statement with cin above is executed, the user types in
30 40 King Dome ‘
(The leading spaces are part of what is tjped in.) What will be the result displayed by the line with
cout? '
(a) cannot téll, because an error would have occurred reading in the variable i
(b) King Dome (c)King (d) ing Dome (e) ing

1.10 (3 %) () Trace through the operation of this code, and then pick the true statement:

#include <iostream>
void f (int& pl, int& p2) { pl =p2 +7* 2, }
'int main (void) {
intx,y,
X =2; f(x, X);
y=x:1( v}
-cout <<x << endl; return 0; }

(a) it prints the value 18  (b) y’s value after the call f (y, y)is 16

(c) it prints the value 30  (d) it prints the value 16  (e) it prints the value 2

1.11 (3%) () The filestream decalred as
ifstream iFile;
has been opened successfully. This line of the program
iFile >> count;
executes, where count is an integer variable. However, the file at this point contains the letter ‘x
rather than a valid integer. Which code properly detects such an error?
(a) if (iFile) { // OK '
} else { /ferror

}
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(b) if (iFile[0] !=int) { // exror...
)
(c) char chCount = char (count);
if (isalpha(chCount)) { // error...
¥
(d)if (isalpha(count)) { // error...
}
(e) if (ifstream.error()) { // error...

}

2. (8%) To build a binary search tree, the following elements are inserted in the given order: 65, 50,
80, 70, 60, 62, 90, 10. You have to use the following struct freeNode with one additional filed
lefiSize, where the field lefiSize of a tree node u denotes the number of tree nodes in the u’s left
subtree plus one, For example, if the number of nodes in the left subtree of the tree node u is 3, .

‘then the tree node #’s field JefiSize is équal to 4.
(a) (3%) Please draw the binary search tree, and each tree node stores its element and /efiSize,
(b) (5%) Please illustrate how to obtain the tree node storing the 4-th smallest element in the binary
search tree built in (a) from the tree root, and explain your procedure. Note that you have to use
" the additional field leftSize and the time complexity of your procedure should be O(log n),
where 7 is the number of input elements.

typedef struct _tree_node_ *treePointer;

typedef struct _tree_node_ {
treePointer leftChild;
treePointer rightChild;
~int element;
int leftSize;
} treeNode;

3. (6%) To build a max heap, the following key values are inserted in the given order: 7, 16, 49, 82, 5,
31,6,2,44. | | |
(a) (3%) Please write down the status of the max heap after all values are inserted into the max

heap.
(b) (3%) Starting with the max heap built in (a), please write down the status of the max heap as
~ well as the sorted array after the 5-th iteration during the heap sort. Note that each iteration f
swaps the first and the last records in the current heap, and then rearranges records so that the 3
record with maximum key is moved to its correct position in the sorted array and the remaining
heap is still a max heap.
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4, (4%) Given an edge-weighted directed graph, please answer the following questions.

(a) (2%) Perform Dijkstra’s algorithm to determine the shortest path from vertex 0 to each of the
other vertices. Please list the vertices in the order they are processed by the algorithm.

(b) (2%) Perform a breadth-first traversal of the graph, starting with vertex 0. Select the smallest .
edge first, when appropriate. : : _ I

5. (2%) Assume that we have a 17-bucket hash table with one slot per bucket. The hash function for 1
each key using the division hash function, key%17. Sequentially insert the records with keys are 6, |
12, 34, 29, 28, 11, 23, 7, 0, and 33. Please complete the hash table at the end with Linear Probing

‘ta handle overflows.

6 1 2 3 4 5 6 7 8 9 10 i1 12 13 14 15

T

16

6. (5%) Please answer the following queétions.
(a) (2%) What is the maximum number of tree nodes in a k-ary tree of height 4?

(b} (3%) Prove your answer in (a).

7. (6%, True or false. If the statement is false, correct the wrong patt. Simply negate the statement is
not accepted.)
(a) Finding a longest common subsequence from an arbitrary number of input sequences is a P
problem. ' |
(b) Given a non-negatively weighted graph G and two vertices u and v, finding the longest simple
path from u to v is a NP-hard problem.
(c) Breadth-first search can explore all the edges in a graph G and classify them.

8. (5%, 1 extra point deduction for an incorrect answer until 5 points) Which of the following sorting
algorithms are stable in nature? (a) Counting sort; (b) Quicksort; (c) Mergesort;
(d) Insertion sort; (&) Heapsott.
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9. (8%) Determine if the following sorting algorithms are asymptotically optimal or not:  (a) Bubble
sort; (b) Quicksort; ‘(c) Mergesort; (d) Heapsort.
10. (1%) What is the name of such representation when a directed graph with edges (u—v) is defined

as follows?

v u 2 3
1 0 0 0
2 20 0 -30
3 40 0 0

11. (1%, 4%) Following the above question, what does Johnson’s algorithm do to such graph, and what -
is the result? Write down your process.

12. (10%) What are the outputs of the following codes,
a) (3%) #include <stdio.h>
void main() {
intx=2; inty=10;
if (x> y)
if (y>0)
printf("B"};
else
printf("H");

printf(” or C");
return 0; }

b) (7%) #include <stdio.h>
void main() {
struct node {
char *name;
double x;
long long length;
b

char text[100]; char *p; char *q; inti;
memset(text, 0, 100);

p = text;
for (i=0; i<10; i++) { *p++='a' +1; }
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q=ftext + 3; :
for (i=0; 1<3; i++) { *p+.|. - *Q”H‘; }

printf("%d\n", sizeof(struct node));
printf("%d\n", sizeof(short));
printf("%s\n", q); }

13. (7 %) Please correct the errors in the following program such that the output of the following
program is: AppleAppleApple
#include <stdio.h>
#include <string h>
void main() {
int *p; char text[100]; char *q;
strepy(q, "Apple") ;  // copy "Apple" to q
// We want to append three "Apple" to text such that the result of text will be "AppleAppleApple"”
for (i=0, i<3, i++) {
‘strepy(text, q);
text += strlen(q); }
printf("%s\n", text); }

14. (8%) a) (2%) Please point out the error in the following declaration of array A.
b) (6%) What is the final content of A after the loop is executed?

int A[]=(0,1,2,3,4,5); // declare an array of six integers with initial values
char *p; ‘

p=A4A;

P = &A[*(p+2)];

for (i=0; i<3; i++) { *p=*p+1i; p++;}




