Last Name:____________________, First Initial:____
COP 3503
Exam 1

20 June 2014
Instructions
1. Read all instructions.  Failure to follow instructions will result in loss of points.

2. This is a closed-book, open notes examination. 

3. You are permitted 70 minutes to complete this examination.
4. Do not start the exam until the proctor has told you to start.
5. Answer any seven (7) questions in Part I on the page with the question; strike through questions you do not answer.

6. Answer any three (3) questions in Part II on separate sheets of paper, one per question.  
7. Leave sufficient room in the upper lefthand corner for the staple and staple your answer sheets in the room you have left.

8. Put the question number in the top center of each answer page and label each part of the question answer.

9. Include your last name and page number in the upper right hand corner of each answer page.

10. Start the answer to each question in Part II on a new page (i.e., do not put the answer to more than one question on the same page).

11. Use exactly one page of paper (both sides is OK, or two pages front side only) to hold the answer to each question in Part II, and please write legibly for all answers. If I can't read it I can't give you credit for it.

12. Assemble your answers to Part II in numerical order of the questions when you submit them.

13. Print your family name and first initial in the upper right hand corner of this page, and complete the honor statement affirmation below.

Read and sign the following statement.  This page MUST be attached to your examination answers and MUST be completed to obtain credit for this examination.

On my honor, I have neither given nor received unauthorized aid on this examination.

Signed ________________________________________

Printed Name: __________________________________

UFID: ____________-_____________
Part I – Answer any seven (7) by marking the code or using the space provided. Strike through the questions you do not answer.

1. (5) Is this program fragment legal? If not, how would you correct it? What should it print? Clearly indicate each character in the output string including white space such as new lines. 

cout << "This is a long" ;
           << "string that takes" ;
           << "four lines to" ;
           << "print!" << std::endl;
2. (5) Which of the following output statements are legal? For each, either explain why it is illegal or show what it will print. 
a. cout << "/*";

b. cout << "*/";

c. cout << /* "*/" */;

d. cout << /* "*/" /* "/*" */;

e. cout << int i = 5;
3. (5) Is there anything wrong with the following function? If so, how would you fix it?
int firstCap(string s) {
  for (int i = 0; i < n; ++i) {
    if (isupper(s[i])) break;
  }

return i;

}

4. (5) Is there anything wrong with the following function? If so, how would you fix it?
int numCaps(string new) {
  _Count = 0;
  for (int i = 0; i < new.size(); ++i) {
    if (isupper(new[i])) ++_Count;
  }

return _Count;

}

5. (5) For each of the variables in the following code, indicate what their value is at the end of the code and state why.
int i;

bool b;

int main() {
  int j;

  int k = b;
  double d;

  cout << i << " " << b << " " << j << " " << d << " " << k << endl;
  return 0;

}

6. (5) What does the following code output with inputs 100.00 and 3? 100.00 and 2? 100.00 and 1? Why?
int main() {
  int service;
  double tab;
  cout << "Enter tab: " << flush;
  cin >> tab;
  cout << "Enter service (1=OK, 2=good, 3=great): " << flush;
  cin >> service;
  double tip = 0.18 * tab;
  if (service > 1)
    if (service > 2)
      tip = tab * 0.2;
  else
    tip = 0.15 * tab;
  cout << "Tip is " << tip << endl;
  return 0;

}

7. (5) Is there anything wrong with the following code? If so, how can you fix it?
int main() {
  cout << "Enter amount of bill: " << flush;
  cin >> double tab;
  double total = tip = tab * 0.18;
  total += tab;
  cout << "The tip is $" << tip; 
  cout << "For a total of $" << total << endl;
  return 0;

}

8. (5) Is the following code correct? If not, how would you correct it?    
class Point { 
    int x_pos; 
    int y_pos;
  public 
    Point(int x, int y) {
      this->x_pos = x;
      this->y_pos = y;
    }

}

Point Point::sum(Point &p) {
  Point sum = new Point(this->x_pos + p->x_pos), 
    this->y_pos + p->y_pos);
  return sum; 

}
9. (5) Is the following code correct? If not, how would you correct it? Only point out errors that will cause it not to compile, if any. What does (should) it do? Assume that sqrt() is a function that returns the square root of the value it is passed.  
double sqrt(double);

class Point { 
  int x_pos; 
  int y_pos;

}

int Point::dist(&Point p) {
  int i = p->x_pos – x_pos;
  i *= i;
  int j = p->y_pos – y_pos;
  j *= j;
  return sqrt(i + j); 

}

10. (5) Is the following code correct? If not, how would you correct it?  
int main() {

  int a[] = {1,2,3,4,5,6,7,8,9,10};

  int i,j;
  cout << "Enter two numbers between 1 and 10: " << flush;
  cin >> i >> j;

  aswap(i,j);
  for (int *b = a; b < sizeof(a); ++b)

    cout << *b << " ";
  cout << endl;

  return 0;

}

void aswap(int i, j) {

  int tmp = a[i];

  *(a+i) = *(a+j);

  a[i] = a[j];

  return;

}
Part II – Answer any three (3) on three separate sheets of paper (one per problem)

11. (5) What is the difference between a struct and a class? Why is this important? What programming habit can you develop that makes the difference unimportant? 

12. (5) What is the signature of a function? Why is it important? 

13. (5) What is the difference between a static and an automatic variable? Describe where they are allocated, their scope, and their lifetime. 

14. (5) What is separate compilation? Why is a header file required for separate compilation? What is a header guard, how does it work, and why is it used?

15. (5) What is a makefile? How do they work? Why are they used? Why are they important when using separate compilation?

16. (5) What is the difference between creating an instance of class Foo using the declaration style (Foo f = Foo()) and using new? How does access to the object differ according to the instantiation method? When is it absolutely necessary to use new to instantiate an object? 

