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CSE 373 Winter 2012: Midterm #2

(closed book, closed notes, NO calculators allowed)

Instructions: Read the directions for each question carefully leeémswering. We may
give partial credit based on the work ywrite down, so if time permits, show your work!
Use only the data structures and algorithms we have discussed in ¢lesvere
mentioned in the book so far.

Note: For questions whereoy are drawing pictures, please circle your final answer for any
credit.
Good Luck!

Total: 65 points. Time 50 minutes.

Question| Max Points Score
12
12
6
7
11
8
9
Total 65
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1) [12 points total] Disjoint Sets
The ugrees used to represent sets in the ufimhalgorithm can be stored in tweelement

arrays. Theip array storeshe parent of each node (drif the node has no parenihe

weight arraystores thewumber of items in a s@ts weight)if the node ighe root

(representative node) of a s@f a node is not a rodhe contentsof its location in the

weight arrayare undefinedwe dondét care what value it hol
number)

The following shows collection of sets contairgrthe numbers 1 through Ivithout the
weight arrayfilled in:

1 2 3 4 5 6 7 8 9 10 11 132 14

-1 1
up ;,0;/_5611-1-1856572_522

weight , l 3

a) [3 points] Draw a picture of the uptrees represented by the data mptlagrayshown
above

b
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1) (cont)
b) [3 points] Now, draw a new set of uptrees to show the results of executing:
union(find( 1), find( 11));
find( 9);
Regardless of how the trees from part a) were constructed, $&rma thatind uses path
compressionand that uniomusesunion-by-size (aka union by weight)In case of tiesn
size always make thighernumbered root point to tHewer numbered ondJnioning a set

with itself does nothing. 6
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c) [2 points] Updatethe up andweight arraysat the top of the previous patgereflect the
picture after part b)That is, fill in the contents of theeight array and update the m@nts
of theup array.

d) [2 points] What is the worst cad®g-O running time of a singlénd operation if union by

size(aka union by weight@nd path compression are ugagsuming-yyou-are-alwayspassed
roots-asparametgfBN = total # of elementsiall sets(no explanation required)

O(loa N>

e)[2 points] Assuming that you are using union by size and path compression, how long
would we expect a sequenceMdl union operations and J find operations to tak@P=
total # of elements in all s@tsExpress your answer in terms of 4i)g (no explanation

required) O (,\] ok j >
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2) [12 points total] Hashing:

a) [8 points] Draw the contents of the two hash tables bedfter inserting the values
shown Show your work for partial creditlf an insertion fails, plase indicate which
values fail and attempt to insert any remaining valu€se hash function used is H(k) =
k modtablesize

Table 1: Separate chaining Table 2:Quadratic Probing
(where each bucket points to a linked
list sorted from smallest taitges)

Insert: 14, 23, 2,19, D, 5 Insert: 9, 1, 17

4o [/ 1 9 1, \%

PP 2 |

—/7@%@ 5 14,

b) [2 points] Give the load factor for each table:

Load factor for Table 1: Load factor for Table 2:

“r =< 3/¢
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2) (cont)

) [1 point] Tablel will (circle one):

@duaﬂy degrade in performance as more values are insepled

ii. possiblyfail to find a location orthe nextinsertion

lii. be fine on the next insertion, but may fail to find a location on any
insertions aftethat

iv. none of the above

d) [1 point] Table2 will (circle one):

i. gradually degrade in performance as more values are inserted

@possiblyfail to find a locatioron the nextnsertion

iii. be fine on the next insertiomut may fail to find docationon any

insertionsafter that

iv. none of the above
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3) [6 points total] Graphs

a) [2 points] Draw both the adjacency matrix and adjacency list representations of this
graph. For this problem, assume there are no impkgilf loopge.g. an edgedm A

to A). That is, unless there is a self loop explicitly drawn in the graph, there should
not be one in the representation.

Adjacency List

(‘; °_c D 3 A

A
B | 1>l
C

NDDPE >
2\
A\
"\
T

clFlT[F] p [Pl

J ! ._’—)
What is the wast case bigD running time of the following operations (use V and E rather
than N in your answers)No explanation isrequired.

b) [2 points] Find theoutdegreeof a single vertex whose graph is stored in an
adjacency matrix.

c) [2 points] Find thein-degreeof a single vertex whose graph is stored in an adjacency

(1)
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4) [7 points total] Graphs
Use the following graph for the questiams this page

a) [2 points] If possible, listtwo valid topological orderingef the nodes in the graph
above. If there is only one valid topological ordering, list that one ordering. If there
is no valid topological ordering, state why one does not exist.

Nowe

b) [2 points] What is the worst case b{g running time of topologicalort for a graph
represented as an adjacency?l{siote this refers to then-optimizedversion first
presented in lecture, a queue is NOT ugesdg V and E rather than N in your
answer)No explanation is needed

c) [2 points] This graph is: (Crle all that are true):
directed weaklyconnected undirected

complete acyclic strongly connected

d) [1point] What is them-degree of nod8?
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