Name:

Email address:

CSE 373 Spring 2010: Midter m #2

(closed book, closed notes, NO calculators allowed)

Instructions. Read the directions for each question carefullpteenswering. We may
give partial credit based on the work ywute down, so if time permits, show your
work! Use only the data structures and algoritvashave discussed in class or that
were mentioned in the book so far.

Note: For questions where you are drawing picturesgsgaecircle your final answer for
any credit.
Good Luck!

Total: 63 points. Time: 50 minutes.

Question | Max Points Score
8
12
13
6
8
16
Total 63

OO WN|F

Page 1 of 10



up

weight

1) [8 pointstotal] Digoint Sets
The uptrees used to represent sets in the unidrafgorithm can be stored in twe

element arrays: one giving the parent of each fodel if the node has no parent), and
the other giving the number of items in a seté tlode is the root (representative node)
of a set. For example, we can represent a colledfigets containing the numbers 1

through 14 as follows:

1 2 3 6 7 8 9 10 11 12 13 14
s | 5 4 | -1 1| 11| 6| 10| 11 5| 11 -1
) - - 2 10 | - - - - - - 2| -

a) Draw a picture of the uptrees represented bgdte in the above arrays.
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1) (cont)
b) Now,draw a new set of uptrees angdate the data arrays as needed to show the
results of executing the following two set openasio

union(find(7), find(14));

find(2);
You should assume that the find operationspatk compression and that the union
operation usesnion-by-size (aka union by weight). In case of ties, always make the
higher numbered root point to the lower numberegl on

c) Update the numbers in the arrays at the topeptevious page to reflect the picture
after part b).
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2) [12pointstotal] Hashing

Draw the contents of the two open addressing redsdkg in the boxes below. The size of
the hash table is 9. The hash function used is H{)mod 9

What values will be in the hash table after théofeing sequence of insertions? Draw the
values in the boxes below, and show your work &otial credit.

18, 16, 10, 7, 26

a) Linear Probing b) Quadratic Probing
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2) (cont)
c) What is thdoad factor for the table a)?

d) What is thdoad factor for the table b)?

e) Table a) will (circle one):

i. gradually degrade in performance as more valuemseeted

ii. may fail to find a location on the next insertion

iii. none of the above

e) Table b) will (circle one):

i. gradually degrade in performance as more valuesmseeted
ii. may fail to find a location on the next insertion

iii. none of the above
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3) [13 pointstotal] L eftist Heaps:

a) [8 pts] Draw théeftist heap that results from inserting: 60, 18, 9,125,6, 14,8, 17
in that ordeiinto an initially empty heap. You are only reguirto show the final heap,
although if you draw intermediate heapkease circle your final result for ANY credit.
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3) (cont)
b) [2 pts] What is the null path length of thaot in your final heap from part a)?

c) [3 pts] Draw the result of doing odeletemin on the heap you created in part a).
Circle your final answer for any credit.
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4) [6 points] Skew Heaps
Draw the skew heap that results from doirdgi@temin on the skew heap shown below.

You are only required to show the final tree, alifjo if you draw intermediate trees,
please circle your final result for ANY credit.
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5) [8 points] Memory Hierarchy & Locality: Examine the code example below:

X=1;
y=0;
z = 400;
for (I=1;1<1000; i++) {
y=y+5;
afi] = al[i] + a[i+1];
b[5] = b[5] +y;
w += c[i] + 10;
System.out.printin("z =" + 2);
}

Considering only their usein the code segment above, for each of the following variables,
indicate below what type of locality (if any) isrdenstrated. Please cir@# that apply
(you may circle more than one item for each vaeagbl

a spatial locality temporal locality  no locality

b spatial locality temporal locality  no locality

C spatial locality temporal locality  no locality

i spatial locality temporal locality  no locality

w spatial locality temporal locality  no locality

X spatial locality temporal locality  no locality

y spatial locality temporal locality  no locality

z spatial locality temporal locality  no locality
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6) [16 pointstotal] Running Time Analysis: Give the tightest possible upper bound for
theworst case running time for each of the following in termshf You MUST choose
your answer from the following (not given in anyrfpaular order), each of which could
be re-used (could be the answer for more than bag-of)):

O(N?), O(N), O(N log N), O(N), O(N log N), O(N), O(2"), O(N?),
O(log N), O(1), O(N), O(NY), O(N°), O(N (log N)?), O(N? (log N)?)

**For any credit, you must explain your answer. Assume that the most time-efficient
implementation isused. Assume no duplicate values and that you can iméhe the
operation as a member function of the class — agttess to the underlying data structure.
If you remove elementsfrom a structure you must re-assemble it when done.

a)

a) Merging twoskew heaps containing N elements eackxplanation:

b) Finding an element intaash table containing N elements where separate chaining B

used and each bucket points to an AVL tree. Thie tsize = NExplanation:

c¢) Finding themedian value in deftist heap containing N elements. (You don’t know o)

what the median value is ahead of time.) You nssyme N is oddExplanation:

d) Moving the values frortwo leftist heaps, each containing N elements, irdoe d)

initially empty array of size 2N. The final contsrof the array should be sorted from
low to high. Explanation:
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