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1. This paper consists of four questions.

2. Answer ALL questions.

This is an open-book examination.   
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advantage in producing these answers. Specifically, 
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 I will use only approved devices (e.g., calculators) and/or approved device models.
 I understand that any act of academic dishonesty can lead to disciplinary action.
I pledge to follow the Rules on Academic Honesty and understand that violations may led to severe
penalties.
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Source:  https://simple.wikipedia.org/wiki/ASCII
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Question 1 (30%)

Each of the following programs contains bugs to prevent them to meet the aim of the program and produce the expected output (if given to you). Modify the 
programs to fix the bugs by inserting your code changes in the box provided. Note that each program may contain one or more bugs.  Also explain your 
logics of the changed code so that the change can fix the bug(s). 

The aim of this program is to compute the sum of values kept in the array s[].  The expected output is 6.
Example Program Code Change (Example)
#include <iostream>
using namespace std;

int main()
{

int s[3] = { 1, 2, 3};
int sum = 0;
for (i = 1; i <= 3; i++)

sum = sum + s[i];
cout << sum << endl;
return 0;

}

for (int i = 0; i < 3; i++)

My Explanation

The array contains three elements, and in C++, it starts storing elements at the index position of 0. So, we should only go through s[0], [1], and [2] instead of 
s[1], s[2], s[3] to read the values of the array.
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(a) The aim of this program is to convert the lowercase and uppercase letters in the cstring "CS2311 Computer Programming" to the uppercase  and lower
letters, respectively. The expected output is: cs2311 cOMPUTER pROGRAMMING

Program for 1(a) Code Change
#include <iostream>
using namespace std;

int main()
{

char s[] = "CS2311 Computer Programming";
int diff = 'A' - 'a';
char z = 'z', Z = 'Z';

int i = 0;
while (s[i]) {

if (s[i] <= '@') {}
else if (s[i] <= z)

s[i] = s[i] - diff;
else if (s[i] <= Z)

s[i] = s[i] + diff;
i++;

}
cout << s << endl;

} 
My Explanation
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(b) The aim of this program is to print all negative numbers in the integer array scores[]. The expected output of the program is: -42

Program for 1(b) Code Change
#include <iostream>
using namespace std;
#define SIZE 5

void printNeg(int* x, int size) {
int i = 0;
while (i < size) {

if (*x < 0)
cout << *x << endl;

x++;
size++;

}
}

int main() {
int size = SIZE;
int scores[size] = { 75,  64, -42, 2};
int* ptr = scores;
printNeg(size, ptr);

}
My Explanation
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(c) The aim of this program is to print the smallest numbers inputted.  For instance, if a user inputs the value of 4 followed by 4 integers (40, 20, 20, 50), the
expected output is: 20.

Program for 1(c) Code Change
#include <iostream>
using namespace std;

int main(){
int n,result,i,x;

int a[10] = {0};
n = 0;
do {

cin >> n;
} while (n <= 0 && n >= 10);

for (i = 0; i < n, n < 10 ; i++) {
cin >> a[i];

}
result = a[0];

while (i < n) {
if (result < a[i])

result = a[i];
i++;

cout << result;
}

My Explanation
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(d) The aim of this program is to ask for inputting the three sides of two triangles, constructs the two corresponding triangle objects in C++ using the class
Triangle, compare the areas of these two triangle objects, and print whether or not the areas of these two objects are the same.

Program for 1(d) Code Change
#include <iostream>
using namespace std;

class Triangle {
   int sideA, sideB, sideC;
public:

 int area();
};

int Triangle::area() {
 return sideA * sideA * sideA;

};

int main() {
 int a1 = 0, b1 =0, c1 =0, a2=0, b2=0, c2=0;
 cin >> a1 >> b1 >> c1; // for triangle one
 cin >> a2 >> b1 >> c2; // for triangle two
 Triangle t1(a1, b1, c1);
 Triangle t2(a2, b2, c2);
 if (t1.sideA == t2.sideA &&

 t1.sideB == t2.sideB  &&
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 t1.sideC == t2.sideC)
 cout << "same size" << endl;

 else
 cout << "different size" << endl;

}
My Explanation
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Question 2. (20%)

Write a program to accept a positive odd integer N (e.g., 3, 5, 7, 9) and print the shape ‘X’
such that both the width and the height of the shape are N.  The input values are underlined in
the following four examples. Explain your code.

Input: 7
*     *
 *   *
  * *
   *

* *
*   *

*     *

My C++ program is as follows:

Input: 3
* *
 *
* *

Input: 5
*   *
 * *
  *
* *

*   *

Input: 9
*       *
 *     *
  *   *
   * *
    *

* *
*   *

*     *
*       *
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Explanation of the logics of the code
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Question 3 (30%)
A maze is  a  5x5 grid,  in  which  each cell  contains  an integer.  This  integer  indicates  the
possible direction(s) that may move out from that cell. The rows from top to bottom are rows
0, 1, 2, 3, and 4, respectively; and the columns from left to right are columns 0, 1, 2, 3, and 4,
respectively. We refer to a cell as (x,y) where x = 0...4 and y=0…4. In Example 1, the cell
(4,4) contains 0, and the cell (4, 2) contains 6. The maze always starts at the cell (0, 0).  

The rule of the maze is as follows:
1. If a cell contains a  positive number (e.g., 2), then we may move to the cell below it.

E.g., in Example 2, we can move from (2, 3) to (3, 3).
2. If a cell contains a negative number (e.g., -1), then we may move to the cell above it.

E.g., in Example 2, we can move from (3, 2) to (2, 2).
3. If a cell contains an even number (e.g., 2), then we may move to the cell on its right.

E.g., in Example 2, we can move from (0, 0) to (0, 1).
4. If a cell contains an odd number (e.g., 9), then we may move to the cell on its left. E.g.,

in Example 2, move from (3, 3) to (3, 2).
5. If the cell contains 0 (zero), then it is a destination.
6. At any time, we cannot move out of the maze.

Write a program to satisfy all of the following requirements and explain the strategy of your
code to be developed to compute the solution.
 The program accepts a sequence of 25 integers as its input to populate the maze from

top to bottom and from left to right (i.e., from (0,0), (0, 1), …, (4, 3), (4,4)).
 Output “There is a solution.” if it is possible to have a path in the maze

starting from (0,0) to reach any cell containing 0. If there is no feasible path, output
“No solution.”

o Hint that your program needs to not to find out any exact path.

The input values are underlined in the following three examples.

Example 1
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
2 4 6 8 0
There is a solution.

Example 2 Example 3

For your reference only: Two paths that can be found for Example 1 and Example 2 are shown
below. The diagram on the right shows all the cells that can be reached from (0.0).

Example 1
1   2 3 4 5  
1   2 3 4 5  
1   2 3 4 5  
1   2 3 4 5  
2 4 6 8 0

Example 2 Reachable cells in Example 2

   2   1 -3  4 -2  
   3   4  2 -8  1  
   5  -4  7  2  1  
-1  -1 -1  9 -1
   0   0  0  0  0  
There is a solution.

1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
No solution.

   2   1   -3  4 -2  
   3     4  2 -8_ 1  
   5  -4  7  2  _ 1  
-1  -1 -1_  _9_-1  
   0   0 _0   _0    0  

   2   1     4 -2  
   3   4  2 -8_ 1  
   5  -4  7  2_ 1  
-1  -1 -1__9_-1
_______ _0___  
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My strategy used to find whether there are any feasible paths are as follows:
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My C++ program is:
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Question 4 (20%)
The file dictionary.txt is a word dictionary, which contains 1000 lines, and each line contains 
exactly one English word. Write a program to meet the following requirements:

 The program accepts one word from Console.
 It determines whether the input word is defined in the word list kept in the dictionary.
 It handles file management properly.
 It keeps the words in the dictionary in an array named dict[].
 It outputs the checking result to Console.
 It does not use any string library function (e.g., strcmp, strnmp).
 It  only uses pointers to update dict or read from  dict. (i.e., do not use syntax like

dict[i] to refer to the element kept in dict[i].)
o Note: If your program uses such array syntaxes, marks will be deducted.

 You may assume that each word contains no more than 20 characters.

dictonary.txt
hello
world
cs2311
computer
programming
...

Example 1
hello
hello is in the dictionary.

Example 2
cs2311
cs2311 is in the dictionary.

Example 3
Hello
Hello is not in the dictionary.

Example 4
Exam
Exam is not in the dictionary.

My C++ program is:



15

 

*** END ***




