
CSCI 235 Final Exam Study Guide and Sample Questions Spring 2020

1. Page through the books and review all of the topics we have covered.

2. Review the problems from the midterm exam and homework assignments.

3. Be prepared to read and write Java code.

4. Be prepared to write a JUnit test for a small class with a few methods.

5. Know the expected running time of the methods from the Java collections we used.

6. Be able to determine the computational complexity of Java code, giving the result using
Big-O notation.

7. What is an exception? How are they dealt with in Java? What are the two things a method
can do with an exception? What is the difference between a checked and an unchecked
exception? If I wanted to create my own exception, how should I go about doing it?

8. Why is the concept of inheritance important? What are the benefits? Give a concrete example
of a practical use of inheritance.

9. What is the difference between an abstract class and an interface?

10. Define polymorphism and explain why polymorphic variables are important in languages like
Java. Would it be so bad if variables were not polymorphic? Explain.

11. Discuss the terms coupling, cohesion, and encapsulation with respect to object-oriented pro-
gramming. Be clear about what is generally desirable for object-oriented programming with
respect to these concepts.

12. Give two reasons recursive algorithms can be better than iterative ones. Give two reasons
iterative algorithms can be better than recursive ones.

13. Why is testing important in software development? When should you think about testing?
What sorts of things should one keep in mind when writing test cases? Does passing all of
the tests guarantee that software is correct? Explain.

14. Describe each of the following algorithms in detail. Then give its best, average and worst-case
complexities on a list of size n. Does the runtime depend on the original order of the elements
on the list? Is the sort stable? Is it a good choice? If so, when? If not, why not? Quicksort,
Heap Sort, Insertion Sort, Bubble Sort, Selection Sort, Mergesort

15. Give two algorithms to solve each of the following problems–one recursive and one iterative.
If possible, give the worst-case complexity of each algorithm, and specify which one is better
and clearly state why.
Compute the nth Fibonacci number; Compute n!; Compute the sum of the num-
bers from 1 to n; Perform binary search on a sorted array; Remove all of the
nodes from a binary search tree (Just recursive for this one. Also here is a hint: will one
of the tree traversals help?).
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16. For each of the following data structures, briefly discuss what the purpose of each is, when
it is useful (give at least one concrete example), and list the operations it should be able to
perform. Then briefly describe 2 methods of implementation (in a few cases there might only
be one that is commonly used) and give the best/average/worst-case performance of each
operation based on each implementation. Stack, Queue, Priority Queue, Binary Search
Tree, Red-Black Tree, AVL Tree, Heap, Hash Table.

Example: A queue is a list in which the first thing put on it is the first thing taken off.
They are useful when one needs to process items in the order they are received. For instance,
they can be used to implement a print queue. One should be able to enqueue (insert) and
dequeue (delete) items from a queue, as well as get the size of the queue, and look at the
first element on the queue. The most obvious implementations are based on a circular array
or a linked-list. The best, average, and worst case performance of all of the methods is O(1)
in either implementation.

17. A professor wishes to keep track of students and grades. The most common things he likes
to do with the information is look up a student record, and sort the records by grade. He
must use only one of two possible data structures: FerzleList or FooArray (he can’t switch
between the two depending on which operation he wants to do). The expected running times
of the operation for each is given below.

Search Sort

FerzleList 40 log2 n 4n2

FooArray 2n 7n log2 n

Is one of these data structures always a better choice? If the professor typically has 20-40
students, which data structure should he choose? What if the professor has 100-300 students?
Provide a specific and detailed justification for each of these.

18. (a) Give a simple tight (Θ) bound on each of the following

i. f(n) = 43n log n + 17n + 88n2

ii. f(n) = n− n2 + n2 log(n2)

iii. f(n) = 10000n log3 n + .001n2

iv. f(n) = (23n2 + n + n2 log(n2))(3n log n− 7n + n2)(45n log3 n + 3n2)

(b) Give a simple tight (Θ) bound on the best-case and worst-case running time of doSomeStuff(n).

int doSomeStuff(int n) {

int sum=0;

for(int i=0 ; i < n; i++) {

for(int j=0 ; j < sqrt(n) ; j++) {

sum = sum + i*j;

if(Math.random() <= 0.005 ) {

i=n;

}

}

}

return sum;

}
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19. Consider the following tree.

7

4

11

14

16

30

24

12

9

(a) Is this tree a binary tree? Justify your answer.

(b) Is this tree a binary search tree? Justify your answer.

(c) Is this tree a heap? Justify your answer.

(d) Is this tree an AVL tree? Justify your answer.

(e) Show the output of a pre-order (or in-order or post-order) traversal of the tree.

20. A student came to me with what he claims is a nice method of balancing a BST (binary
search tree). That is, given any BST as input, it outputs a BST with the same nodes, but the
tree is more balanced (that is, it has height O(log n)). His algorithm is given below. Does his
algorithm do as he claims? If not, what does it do? Should I give the student an A or an F?

BST Balance(BST T)

BST S

While(!T.Empty())

temp=T.ExtractMin() // Find and remove minimum element

S.Insert(temp) // Insert element into new BST

Return S

21. Show what is in each of the following data structures after 12, 19, 36, 28, 53, 34, 44, 17, and
18 are inserted in that order.

(a) A binary search tree.

(b) A heap.

(c) A hash table of size 16 using open addressing using linear probing for collision resolution.

(d) A hash table of size 17 using chaining and the hash function h(x) = x mod 17.
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