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Instructions:

StudentsM UST count the number of pages in this examination paper before beginning to
write, and report andiscrepang immediately to the invigilator.

This question paper has nine pages (the last page is blank in case yoxtraespaee)
plus the header page.

Use only space provided on exam for answering questiOlused book. No aids permit-
ted.
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[20] Circle true or false for each question and justify your ansiNermarks will be
given unless there is a correct justification.

It takesQ(nlogn) time to build a heap of sizébecause this is molong it takes to
do n insertions.
True False

Radixsortwhich takes timeD(n) is faster on all inputs than amf the comparison
models sorting algorithms we Ve dudied (e.g. Heapsort, Mergesort, Quicksort,
Maxsort).

True False

If a Queue is implemented using a linked list then fdicieihcy reasons, insertions
should be done at the beginning of the list and deletions should be done from the
rear.

True False

In order to find a minimum weight spanning tree, we mighehacompletely order
the edges by weight. Thus under the comparison modglagarithm for mini-
mum spanning tree tak time at leas2(mlog m) in the worst case whema is the
number of edges.

True False
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[10] Shaw the values of the data structutese, min_wt, and closest (as described in

class) after each phase of the Dijkstra/Prim minimum spanning tree algofitiem.

phase equals the number ofettices in the tree saf The columns are numbered
by the phase and the rows by the wertembers. Markhe edges in the MST.

start
here

tree: 0 1 2 3 4 5

AW N [

min_wt: | 0 | 1 2 3 4 5

AW N [

closest:| 0| 1 2 3 4 5

0

AW N [
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3.(a) [3] Insert leys into the binary tree structurevgn so hat ain-order traversal will
give:

o
oNoliRe
efke

o

(b) [3] Give the psuedocode for a in-ordentessal of a binary tree.

(c) [4] What is the time complexity of doing an in-ordewvargal of a binary tree ha
ing n nodes? Justifyour answer.
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Weighted UNION/Collapsing FIND
0 2

/ \ 7

12() \O ] /@11

9 40/6

(@) [6] Shav the updated data structure after UNION(9, 6) assuming that weighted
UNION and collapsing FIND are used.

(b) [2] What does the parent array contain before the update?

0 1 2 3 4 5 6 7 8 9 Q 1 12

(b) [2] What does the parent array contain after the update?

0 1 2 3 4 5 6 7 8 9 Q 1 12
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5. [20,-2 marks for each incorrect answempu¥ job is to analyse various data
structures for implementing a set. The sets under consideration can contain up
to n elements represented by the integers from zero ump-td. Considethe
following data structures for a sgt

(a) Theelements of s&b are stored in a sorted array.

(b) Theelements of sef are stored in an unsorted linked list [the linked list
should not contain gduplicate values].

(c) Theelements ofS are indicated by aharacteristic vector which is an ar
ray of sizen which has positiom set to 1 if elementis in the set and O if
it is not in the set.

Let S be a set which has sisand letT be a set of size Give thewor st case time
compleities of algorithms for the following set operations as functions, af and
t.

Operation (aported array| (b) Unsorted list  (c) Characteristic
vector

Is X in S?

Add xto S

(do not count time to
check ifxin S)

Print elements irs
in sorted order

Create union of
SandT
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Supposehe s elements of seb [from Question 5] are stored in an unsorted ar
ray and you are restricted to an algorithm whichalsdvunder the comparison

model.
(@) [10]Give the pseudo code for an algorithm fovmasing the set elements
in sorted order which has optimal worst case time complexity.

(b) [10] Analyze the wrst case time complexity of your algorithm from (a)
using Big Oh notation.
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7. Considethe following divide and conquer approach forersing the order of
the elements on a linked list.
reverse_order(n, start, end)
Input:  n- the number of items in the list.
start- a pointer to the start of the list.
Output: start- points to the first cell of awdist having the &ys in the reverse
order as the original list.
end- a pointer to the last cell on the list.
The divide and conquer strategy you must implement to accomplish this is as fol-
lows:

1. Divide the list into tw sublists L1 containing the fir%gitems and L2
which contains the remaining items.

2. Reverse L1 and L2 recungdly.

3. Connecthe two revased lists together to get aveesal of the original list.

(@) [5]What is the wrst case time complexity of this algorithm? Justify andesolv
an appropriate recurrence relation.
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(b) [10] Give cetailed pseudo code (almostvA code but without worrying about
syntax) for thereverse order(n, start, end) routine described on the preus
page. © get full marks, your solution must implement the algorithm as speci-
fied.

If the initial list is: On termination, the list is:

N N N NN
plal-{aled-{7e-{2[o}- @ZM 7] 1s]e 1 8] ok
start

reverse_order(n, start, end)




CS 225- Page 9 of 9

Use this page if you need extra spaCdearly indicate the question you are an-
swering.

The END.



