CSSE 221 – Introduction to Software Development Honors
Exam #3 (Final Exam)
Fall term, 2009-2010
Closed-book problems:  You can use a single 8.5 inch by 11 inch “cheat sheet” (back and front, with whatever you want on it).  Nothing else.  When you are done with this section, turn it in and get the rest of the test.
Each of the closed-book problems are 1 point except as noted.  There is a total of 40 points (of 200 points total for the exam) in this section.  Time limit:  4 hours for ALL parts combined.

1. (2 points)  Give two reasons why UML class diagrams are useful.




2. What is the UML notation for is-a (extends)?
3. What is the UML notation for is-a (implements)?
4. What is the UML notation for has-a?

5. (3 points)  Give six examples of primitive types.


6. (2 points)  What is the implicit parameter in the following?  The explicit parameters?
father.replace(‘a’, ‘8’);


7. (2 points)  In a class definition, what keyword refers to the implicit parameter? __________________

8. What does it mean for a method to override another method?


9. What does it mean for a method to be overloaded?


10. What class is at the top of the inheritance hierarchy?  That is, what class does every class extend? (Be specific – I want a specific class name here.)

11. (4 points)  Explain what space is allocated by the following:
Rectangle box = new Rectangle(5, 10, 20, 30);




12. What is cohesion in class design?


13. Do you want high cohesion or low cohesion in the classes that you design?  (Circle your choice.)

14. What is coupling in class design?


15. Do you want high coupling or low coupling in the classes that you design?  (Circle your choice.)

16. [2 points]  According to the formal definition,    R(n) is O(S(n))    if and only if:





17.  [2 points]  Applying what you just wrote,
the space required by MergeSort on an array of size m is O(m) if and only if:





18. [2 points]  Algorithm A runs in O(n4) time, while Algorithm B runs in O(2n) time.
Which runs faster, for large values of n?                       Algorithm A       Algorithm B     (circle your choice).

19. [2 points]  Algorithm X runs in O(m0.33) time, while Algorithm Y runs in O(log3m) time.
Which runs faster, for large values of m?                      Algorithm X       Algorithm Y     (circle your choice).


20. [3 points] Briefly state the binary search algorithm.







21. [3 points] What is a recursive method?

22. [3 points] Draw a picture of a linked list that has 4 elements.  (A singly-linked list is fine; you don’t have to do a doubly-linked list unless you want to.)

Your name: __________________________
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Open book problems:
· Write all answers for this portion of the exam directly on this paper.  Use the back as needed.
· This portion of the exam is open-everything, including but not limited to your computer, the Internet, the course web site, Angel, and your textbook(s). BUT: 
· You may NOT discuss the problems in this exam with anyone except me (your instructor) until after you have turned in the exam.
· Time limit:  4 hours for ALL parts combined.
· This portion of the exam is worth 60 points (of 200 points total for the exam).
1. [5 points]  What is the most appropriate big-Oh expression for the run-time of the following code fragment:

int sum = 0;

for (int k = 0; k < n * n * n; ++k) {
    sum += Math.exp(k);
    
    for (int j = 0; j < Math.log10(n); ++j) {
        sum += j * k;
    }
}


Your answer: _____________________________

2. [2 points]  Algorithm A runs in O(n2) time, while Algorithm B runs in O(n log n) time.
Which runs faster, for SMALL values of n?                 Algorithm A       Algorithm B     (circle your choice).
(Hint:  This is a trick question.)  Explain your answer briefly:



3. [8 points]  Consider two arrays A and B, each holding floating point numbers.  Assume that the arrays are both of length n (hence they both have the same length).  The dot product of A and B is the sum:
A[0] times B[0], plus A[1] times B[1], plus A[2] times B[2], • • • plus A[n1] times B[n1]
What is the most appropriate big-Oh expression for the run-time of the algorithm that computes the dot product of A and B per the above definition?

Your answer: _____________________________
If you wish, explain your answer (not required, but may help you obtain partial credit for a wrong answer):







4. [10 points]  Consider two two-dimensional arrays R and S, each holding floating point numbers, each of which is an n by n matrix.  The matrix product of R and S is an n by n matrix whose entries are defined by:
Product[i][j] is the dot product of row i of R with column j of S
What is the most appropriate big-Oh expression for the run-time of the algorithm that computes the matrix product of R and S per the above definition?

Your answer: _____________________________
If you wish, explain your answer (not required, but may help you obtain partial credit for a wrong answer):




5. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][5 points]  Write a recursive implementation of a function foo(n) that takes an integer n and returns the nth foo number (as an integer), for any positive integer n, where the nth foo number is defined by:

Note:  full credit even if there are small syntax errors (e.g. semicolons).
	public static int foo(int n) {  // put your code in the space that follows













}
6.  [5 points]  Write a fragment of code in C that gets two numbers from the user (the first an integer, the second a floating point number) and then prints the product of the two numbers.








7. [5 points]  Write a fragment of code in C that declares an array of float’s and dynamically (i.e., at run time) allocates space in the array for M floats.




8. [5 points]  Write a function in C that has two arguments:  an array of float’s and the size of the array.  The function should return the sum of the numbers in the array.









9. [5 points]  Write a fragment of code in C that defines a typedef’d structure called Dog, that has two fields:  an integer for the Dog’s age and a floating point number for the Dog’s weight.




10. [5 points]  Continuing the previous problem, write a fragment of code in C that allocates space for a Dog object and sets a variable to point at that space.  Then write code that sets the Dog object’s age to 8 and weight to 43.5.







11. [5 points]  Continuing the previous problem, write a fragment of code in C that allocates space for n Dog objects and sets the age and weight to of all the Dog objects to 8 and 43.5, respectively.












On the computer (100 points):	Follow the instructions in the instruction.htm file in the Exam3 folder under Projects at the course web site.  Be sure that I have received your work (via SVN) before you leave.
