Name: SGVM 9(9/ S)l W‘\'ID"\

Email address:

CSE 373 Spring 2010: Midter m #1

(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 algoritwveshave discussed in class or which
were mentioned in the book so far.

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

Total: 78 points. Time: 50 minutes.

Question | Max Points Score
16
8
14
6
6
10
18
Total 78
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1. (16 pts)Big-O

For each of the functiorféN) given below, indicate the tightest bound possiiniether
words, giving O(?) as the answer to every question is not likelsegult in many
points). Unless otherwise specified, all logslzase 2.You MUST choose your
answer from the following (not given in any particular order), each of whachuld be
re-used (could be the answer for more than ong-efd):

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

You do not need to explain your answer.

2aN D
a)f(N) = N - (NZlog N + N) O(VN IO%'\’
b) f(N) = log,s (2V) O (J\\ )
c) f(N) = (N/4) log (N/4) + N/4 O /\] \o '\) )
3
d) f(N) = (2N + 2N)? O CN )
L
e)f(N) = N + log N O <‘N 7—/)
f) f(N) = N log (106) O(,N >
O [ IL)
9)f(N)=(N-N-N-N)’ »N »
2
h)f(N) = (N®+ 2N) /N o (N /)
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2. (8 pts)Big-Oh and Run Time Analysis. Describe the worst case running time of
the following pseudocode functions in Big-Oh naiatin terms of the variable.
Showing your work isnot required (although showing worknay allow some patrtial
credit in the case your answer is wrong — don'nsipe lot of time showing your
work.). You MUST choose your answer from the faliog (not given in any
particular order), each of which could be re-usmild be the answer for more than

one of . — IV.):

O(), O(r® log n), O(n log n), O(n), Ofrog n), O(R), O2"), O(P),

O(log n), O(1), O(f), O()

I.  void silly(int n, int x, inty) {
if (x<y) {
for (inti=0;i<n; ++i)
for (intj=0;j<n*i; +4))
System.out.printin("y =" +y);
} else {
System.out.printin("x =" + x);
}
}

I. int silly(int n, int m) {
if (n < 1) return n;
else if (n <100)
return silly(n - m, m);
else
return silly(n - 1, m);

}

Il. void silly(int n) {
1=0;
while (j < n) {
for (inti=0;i<n;++i){
System.out.printin(’j = " + j);

)
J:

}
}

IV.  void silly(int n) {
for (inti=0;i<n*n; ++) {
for (intj=0;j<n; ++) {
for (intk = 0; k < i; ++k)
System.out.printin("’k = " + k);
for (int m = 0; m < 100; ++m)

j+5;

System.out.printin("m =" + m);

}
}

}

Runtime:

D(n®)

O)

o

(0
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3. (14 pts total) Trees.

a) ( 3 pts) What is the minimum and maximum nundferodesat depth d in afull
binary tree? Be sure to list the nodasdepth d. Do not include nodes at depth d-1 or
d+1 or other depths. (Hint: the root is at degth O

2. (if heger 21 otherice )

= ©
-2

b) (3 pts) Give traversals of the tree shown abibitom of this page:

Pre-Order:AB’D\’\j— E3 C F 6- K
Post-Order:\’\ ID S E g F KG‘ C IL\

In-Order:Hbl %ESAFC LS

c) (1 pt) What is the height of the tree shown helog

Minimum =

d) (1 pt) Is it AVL balanced (ignore the valuesl|yolook at the st@
/' NO

OO
ONOIG

ONONO
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3. (cont) (6 pts) Given the following six treeshaough f: 5
/ d %
0 J \O

©

@O/o
M| | Al

List the letters of all of the trees that havefthllowing properties: (Note: It is possible
that none of the trees above have the given pippers also possible that some trees
have more than one of the following properties.)

Full: a/ C/ -g

Complete: a/) b/ Q

AVL balanced: 3’, b/d, 6/.Q
77—/
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4. (6 pts total)Binary Search Trees & Binary Min Heaps

a) (3 pts) Given thbinary search tree shown below. Draw what the tree would look

like after deleting the value 7. Use one of thehmads for deleting described in class or in
the book.

Correction — delete 9!

7 28"

b) ( 3 pts) You are givenldanary min heap of height 6. The minimum and
maximum number ofomparisons we might have to do when doing a deletemin is:

Minimum = 2_,
Maximum = \ Z,
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5. (6 pts) AVL TreesDraw the AVL tree that results from inserting theyk:

2, 8, 3,9 5,4, 10 inthat ordeto an_initially empty AVL tree You are only
required to show the final tree, although drawimgimediate trees may result in partial
credit. If you draw intermediate tregease circle your final tree for ANY credit.
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6. (10 pts totalBinary Min Heaps

(a) [6 points] Draw the binary min heap that resédom inserting-9:8;75.4+8.2, 6, 5 in
that orderinto an initially empty binary min heaprou do not need to show the array
representation of the heap. You are only required to show the final tre¢haligh
drawing intermediate trees may result in partiaddr If you draw intermediate trees,

A 3
=» /' \ 2 ?/\;a

pleasecircle your final result for any credit.

q _ 3
Olﬂv/?/

> 9 /7 7
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6. (cont.) Z

q (b) [2 pojits] Draw the result of one deletemin cal your hegp-draw mpart (a

X
%

> ¢

3
N D

~J
S~
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7. (18 ptsRunning Time Analysis. Give the tightest possible upper bound forloest
case running time for each of the following in termshf You MUST choose your
answer from the following (not given in any partexuorder), each of which could be re-
used (could be the answer for more than one offg) —

O(N?), O(N)O(N? log N), O(N log N), O(N), O(Rilog N), O(N), O(2"), O(N?),
O(log N), O(1), O(N), O(N*HO(NY), O(N°), O(N?), O(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.

a)

a) Pop a value off a stack containing N elemenfdemented as an array.

Explanation:  Gvrou <t=de —wax ndex O —> size-|. O L(\

\
—

_\»!0( + e cremen

() &4 each mda , [ s Ul w  0dd, O(N\)
vy Y ol C'/\C’_dLM I—F odd + pV‘VﬁW\/\ a\fﬁ_ \oDQ“L\ .
Livechion sttt Pme  operad MZ‘ do them omc o)
w>+\f/s, c) Finding the minimum value in a binary searcle wésize N EX anatlon
ka s To Hd o minmun, left unbl 4 a M\ P )
C_a)‘:) ln the Losvst 52, -Hw_&v"e, conld | lz,llLo. O(/\\)
v

\%Casy SO oM (/JO\/\,& \A&/{_ 4> \/lSl\’ aH ,\x VLbJ\Q_S_ /Jo

s the

Vs, So Co
6”‘3 [chhav\ m e,wsy.s comshd
SUeynI=

repptloss (& Ho Shepa of The e

‘l So ?OPP[V\_Q :)usi- elres  veturnin QWadDwJ

Aa _]-0? Both o %?:/a%:\_mf@

b) Printing out all the odd values stored in a bjreearch tree containing N positive )
integersin ascending order. Explanation: T, 5, tn-ovder "Have\fsa,

d) Movirig the values from a binary min heap, intaratially empty arra?/ of the samed)
size. The final contents of the array shgjld bréesiofrom low tgz_gh .Explanation:
CQ[\ dﬁl C{‘QW‘I"\. M 'h\mz_s Bach c=2(| '\‘o l-e_-[(m(q NeS Aj
Wext VQ'MQ&F\’M« low L\7LL)+C°SJ('SOG I\‘) wvite |1‘JI*DV\.Qki" ) M‘O?)
A A ops &f cost

e) Fmd&lg themaximum value in a binary min heap of size Explanation: e)
e wmax il be sne of T (osv N/?_ values =0

Lyb-»t Can Juﬁ' Seavdn Mose . Bud Tus s sh| O@) O(N)

f) Printing out the values in an AVL tree in poster. Explanation: )

\ (\\‘J (Ll OCQQ—
A post= _orfo~ Pavevss| us eath n ™ML, D(f\\\

Se O 4w AUL Frew v hepdes BET
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