Name:

Email address:

CSE 326 Winter 2010: Midterm Exam

Quiz Section:

(closed book, closed notes, calculators 0.k.)

Instructions Read the directions for each question carefullpteeéinswering. We will
give partial credit based on the work yetite down, so show your work! Use only the
data structures and algorithms we have discusseldss or that were mentioned in the

book so far.

Note: For questions where you are drawing picturesgsgaecircle your final answer for

any credit.

Good L uck!

Total: 108 points. Time: 50 minutes.
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1. (15 pts)Big-O, Big Q, Big © True/ False

Indicate for each of the statements below whetihestatement is trusr false You do

not need to state the reason, but a reason mayabelget partial credit.

/ FALSE a) 100 N=Q(N?

FALSE b) 2¥?=0(2"

~

/ FALSE c) N°+ N?= O(N)

~~

FALSE d)Nlog N + K= 0O(N?%

~~

FALSE )% (N) = O(N°)
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2. (6 pts)Recurrence Relationships -
Please circle your answeBe sureto keep track of constants exactly (e.g. don't use
“C” in your answer). We want the actual functioo} just the big-O class.

Suppose that the running time of an algorithm Basighe recurrence relationship
T(N) =2 * T(N/2) + 2 for N and integer greatban 1.

and
T(1) =5.

Solve for T(N). In other words express T(N) asiiaction of N. For partial credit,
please show your work.
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3. (15 pts)Binary Min Heaps. To avoid ambiguity, for this question please give
your answer in Java. Recall that a binary min heap withelements can be stored in
an array A, where A[1] contains the root of theetr&iven that values are stored in
A[1] to A[size], per col at eUp andper col at eDown are defined below:

/1 Gven that values are stored in Al1l] to Alsize],
/'l percolate the value Ali] up as needed.
voi d percolateUp(int[] A int size, int i);

/'l percolate the value Ali] down as needed.
voi d percolateDown(int[] A int size, int i);

a) Implement thelel et eM n method (as described in class) below. You may cal
per col at eUp andper col at eDown as needed:

/1 Gven that values are stored in A[l] to Alsize],

/1l renmove and return the smallest value in the heap.
int deleteMn(int[] A int size) {
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b) Implement thger col at eUp method below:
/1 Gven that values are stored in A[l] to Alsize],

/'l percolate the value Ali] up as needed.
voi d percolateUp(int[] A int size, int i) {
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4. (15 pts)Trees

a.) (6 pts) Mark the following properties for each nadéehe tree below in the space
indicated for each nod&ull Path Length (NPL) andHeight (H).

NPL H

NPL H

NPL H e
seloio

NPL H

NPL H

b.) (9 pts) Also, circlges or no to indicate whether the tree above might represaci

of the following data structures. If you cirgie, give one specific reason why the tree
couldnot be that data structure.

e AVL tree yes no
 Binary Minheap yes no
» Leftist heap yes no
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5. (6 pts)Running Time Analysis

Give the best O-bound on th@rst case running time for each of the following in terms
of N. No explanation isrequired, but an explanation may help for partial credgsAame
that all keys are distinct.

a) Merging two skew heaps, the largest heap iwefls$

b) Inserting a value into a leftist heap of size N

¢) Merging two binary heaps, the largest heap mzd N

6. (6 pts)Short Answer

a) How long would you expect inserting a value iatoinomial queue to takan
average? Justify your answer.

b) Give onereason why inserting a value into a d-heap containingdxnis might be
faster than inserting a value into a binary heajhefsame size.
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7. (10 pts)AVL Trees

a) Draw the AVL tree that results from inserting theyk 4, 1, 2, 3,9, 5, 7, 15 in that
orderinto an_initially empty AVL tree You are only required to show the final tree,
although if you draw intermediate tregtgase circle your final result for ANY credit.

b) Give a Post-order traversal of Page 8 of 15
your final tree here:




7. b) Don't’ forget to give a post-order traversélyour final tree from part a)Write
your answer at the bottom of the previous page.
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8. (10 pts)L eftist Heap Merge

Merge the following two leftist min heaps using th&ist heap merge described in class.
You are only required to show the final tree, altio if you draw intermediate trees,
please circle your final result for ANY credit. You may continue your answer to this
guestion on the next page if needed.

Page 10 of 15



8. Leftist Heap Merge continued
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9. (15 ptsBinary Min Heaps

a) (10 pts) Draw the binary min heap that resutimfinserting 12, 1, 3,7, 4,5, 15,0, 6
in that ordeiinto aninitially empty binary heap. You do not need to show the array
representation of the heap. You are only requivexzhow the final tree, although if you
draw intermediate treeplease circle your final result for ANY credit.
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9. Binary Min Heaps (continued

b) (5 pts) Draw the result of doing 2 deletenmnsthe heap you created in part a. You
are only required to show the final tree, althoifglou draw intermediate treeglease
circleyour final result for ANY credit.
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10. (10 ptsBinomial Queues —

Draw a binomial queue that could result from insert2, 1, 3, 7, 4, 5, 15, 0, 6 in that

orderinto aninitially empty binomial queue. You are only required to show the final
gueue, although if you draw intermediate quepksse circle your final result for ANY

credit._'You may continue onto the next page if needed.
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10.Binomial Queues (continued)
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