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CSC 225 Midterm Exam
Oct. 14, 2010

Instructions:
1. Putyour name on\ery page of the exam.
2. Nocalculators or other aids. Closed book.

3. Readthrough the entire exam beforegiiming. You should hee 9 @mges includ-
ing this header page.

Question | Value Mark
1 20
2 20
3 20
4 20
5 20
Total 100

Recall that you need at least 40% (40/100) in order to write the final exam in this course.
Suggested strategy: read through the exam before starting, and begin with the questions
which are easiest for you.
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n
1. Considethe following sumS(n) = 5 i°.
i=1

(@) [5]Give a anple functionf (n) so hat the sung(n) is in O( f (n)).

(b) [5] State the definition of Big Oh.

(c) [5] Use your definition of Big Oh from (b) to pre that S(n) is in O(f (n)) where
f(n) is your answer to part (a).

(d) [5] Prove thatS(n) is in Q(f(n)) wheref (n) is your answer to part (a).
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[20] Solwe the following recurrence using repeated substituti®mhov all your
work. Your final answer should be a closed formula.
T(N)=n+1+2T((n-1)/2), T(3)=5.

You may assume that = 21 - 1 for some integek > 1.



3. Considethis Jara method:
public void readRear(Scanner in)
{ ListNode tmp, current; int data; int i
n= readInteger(in);
start=null; rear=null;
for (i=0; i < n; i++)
{
data= readinteger(in);
tmp= nev ListNode(data, null);
if (i==0) { start=tmp; }
else
{
current= start;
while (current.next != null)

{

current= current.next; // Statement to count.

}

current.next= tmp;

}

rear= tmp;

}
(@) [5] Set up a recurrence which counts the number of times that the statement with
the comment/ Statement to count. is executed for a gien value ofn and justify
your formula.



[Question 3 continued]

(b) [5] Solve your recurrence from (a) to get a closed formula.



[Question 3 continued]

(c) [10] Prove by induction that your closed formula from (b) is the number of times
that the gien datement isecuted for a problem of size



4.
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[20] Imagine that you are the teaching assistant for this class wadegidback
regarding the eficiency and correctness of the pseudocode Wwdlor the splitList
routine (the code looks a lot &kC/Java kut do not verry about syntax errors).
Linked lists are as defined on our assignmewinigan, start andrear fields. Shav
how to correct each bug. Stohow to fix the code to makit more efficient.
listl.n= sizel,;

list2.n= list.n - sizel;

for (i=0; i <= sizel; i++)

{

list.start= list.start.next;

listl.rear= list.start;

list.start.next= null;

list2.start= listl.rear.next;

[* Find a pointer to the last cell on the second list. */

current= list2.start;

while (current.next != null)

{

current= current.next;

list2.rear= current.next;
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[20] Give recurrence relations thakgress the time complexities of the folimg
algorithms that we h& dudied so far in this clasdnclude ay assumptions you
would male aoutn to male lving these recurrences manageable. Justify your
recurrences, but you do noteato solve them.

BeginMax.

MiddleMax.

Binarysearch in the worst case.

Quicksortin the worst case.

Quicksorin the best case.
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Use this page if you need more space.
Clearly indicate the question you are answering.



