Name: \A{J V\/

Email address: ()

CSE 373 Sample Final Exam

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

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

Note: For questions where you are drawing picturesagdeircle your final answer for
any credit. There is one extra page at the enldeoéxam that you may use for extra
space on any problem. If you detach this pageugtmstill be turned in with your exam
when you leave.

Advice You have 110 minuteslo the easy questionsfirst, and work quickly!
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1) Short Answer Problems: Be sureto answer all parts of the question!!

a) For large input sizes, mergegort wi always run faster than insertion sort
(on the same input). True| False

b) You could use an AVL tree to do a sort. Describ& fyou would do this. What
is the worst-case running time for your sort angW(Be specific)
]3 \w §e,\f't' au Vali~es into AVL tree < N ia s-e.w{\‘m_g
L) Do aun  inbrder TVaverss) ¢ o Oca r\l> per juserhe~
O (W)

U f Cosecz OC/\[ ond +/\D = OC’\“%’\D

c) Suppose we choose the median of five items agitio¢ in quicksort. If we have
an N element array, then we find the median oktkenents located at the
following positions: left (= 0), right (= N — 1)eater (the average of left and
right, rounded down), leftOfCenter (the averagétifand center, rounded
down), and rightOfCenter (the average of right eediter, rounded down). The
median of these elements is the pivot.

What is the worst case running timetla version of quicksort?

O(N*
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2) Minimum spanning tree (MST)
Given a weighted, undirected graph with |V| nodeswer the following as best as
possible, with a brief explanation. Assume allgi¥$ are non-negative.

a) If each edge has weighktw, what can you say about the cost of an MST?

—k>~w

b) If the cost of an MST is, what can you say about the shortest distancesest
by Dijkstra’s algorithm when run with an arbitrargrtexs as the source?

V

To’\‘a[ COS'\’ =

/\/\ax 'D-LS-\-Q.V\.C@ = C_’

Page 3 of 12
STUDENTS-HUB.com Uploaded By: anonymous



3) Sorting:
a) Show the steps required to do a radix sort eridllowing set of values when
using base 10.

346, 22, 31 212 157 102 568 435 8 14 5

0 1 2 3 4 5 6 7 8 9
31\ 27 WY y3S (346 [|I5F |S68
2\7 S 3
|02
0 1 2 3 4 5 6 7 8 9
loZ |2\Z | 22| 3\ VoF 568
s | Y Y335 | 34
¥
0 1 2 3 4 5 6 7 8 9
SlIoZ |22 |24 |[42S 56T
| SF
I
2
2 |

b) What is the running time of radix sort? Describg eariables you use other than N.

O L’P (_f\‘ + Lty Radiy (in Tais case lb)

4+ Fhé&cg = \O?KCMBXU“W\)
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4) Heaps
a) Draw the binary min heap that results from inserti@7, 22, 9, 68, 16, 34, 13, 8

in that ordelinto an initially empty binary min heap. You dotmeed to show the
array representation of the heap. You are onlyired to show the final heap,
although if you draw intermediate heapl&ase circle your final result for ANY
credit.
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b) Draw the binary min heap that results from doirdg®temins on the heap you
created in part a). You are only required to stiwevfinal heap, although if you
draw intermediate heajp$ease circleyour final result for ANY credit.

Al ™
9 3 = b N
2D NN SN
b 68 3 22 77 bR
/
77
i
e /N
/\3 = A 22
(b "
/ [ /N 3/
77 6y °H

c) What is the null path length of the root node ia ldist heap you drew in part b)
above?

oV
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5 Graph Manipulations:

Use the following graph for this probleM/her e needed and not determined by the
algorithm, assume that any algorithm begins at node A.

a) lDraw both the adjacency
Be sure to specify Wt

N B C D &
AF\TF’F}T
ole e |7 |T|F
QF}F ‘:\T\F
s T F| FIF|F
clr| F | T E P

bTGive two valid topological orderings of the nodeghe graph.

ARECD
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c) Step through Dijkstra’s Algorithm to calculate thiagle source shortest path
from A to every other vertex. You only need towhmur final table, but you
should show your steps in the table below for phdiedit. Show your steps by
crossing through values that are replaced by avadue.Note that the next
guestion asks you to recall what order vertices were declared known.

Vertex | Known | Distance Path

—

|

®
T S
T |6 |
T |8
T |6

d) In what order would Dijkstra’s algorithm mark eawbde aknown?

AN B EDC

e) What is the shortest (weighted) path from A to D?

ABD

f) What is the length (weighted cost) of the shonpash you listed in part (e)?

%

g) Imagine that the graph were undirected (i.e., igrthe directions of the edges).
Highlight the MST(minimum Spanning Tree) on thegirabove or redraw it

here.
C See &b‘@le)

D
g B

m O O W

:PX v\ | ¥ \
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6) Splay trees

Imagine that the following operations are perforroacan initially empty splay tree:
Insert(1), Insert(10), Insert (5), Insert (3),dny7), Insert (13), Find (3).

Show the state of the splay tree after performenxheof the above operations. Be sure to

label each of your trees with what operations yavehjust completedCircle your final

answer for any credit. - ZV}

] © l %‘? LO 5 \,O

10 S

— & / /\
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7) Hash Tables: Draw the contents of the hash table in the boxé&sabgiven the
following conditions:

The size of the hash table is 11.
Open addressing and double hashing is used toseesollisions.
The hash function used is H(k) = k mod 11

The second hash function is H2(k) = 5 — (k mod 5)

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.

10

16, 23 9, 34, 12, 56

23 :;\?*fa
\ LZ/O
21 497 s,
e,
| &
b & Se,
55%
A EQZ_

STUDENTS-HUB.com

[g Mb& | = S

235 modk LI = |
CZ M ode I = 7

24 mod. (| =

|
LCS“C} S — <b[ mad 5)
= D~
_\VLY‘ >:>Z

[1 moi l\ =~
()= 5- (¢ WU

-2
| {%5)
Sh owmod L= |
AzQSé} S — (56 mod 3)
=5-| =Y
+(1x4)=5
l+(z*"{> = 9
+(3*%3 ?”““

f(‘-f—k%)

—
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8) Hash Tables

What is the suggested load factor (according taext) for a hash table that uses open
addressing?

9) Memory

Pick one of the data structures we have studiddrais quarter and describe
when/whether it hagpatial andtemporal locality:

CS&U&\/@\ PD&S{U@ 2MS WG>
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10) B-trees

a) Given the following parameters:
1 Page on disk = 2048 bytes
Disk access time = 1milli-sec per byte
Pointer = 4 bytes
Key = 8 bytes
Data = 512 bytes per record (includes key)

What are the best values for: Lf‘M + g CN\" l\> = Z/b%g
M = \q' I !2_ ML — zb Sé

=1 M 217

b) Insert the following values in this order, irstd3-tree where M = 3 and L =2.
8,4,6,2,3,1,7,9
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