Name: K{/U)/

Email address: O

CSE 373 Winter 2009: Midterm #1

(closed book, closed notes, NO calculators allowed)

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

Note: For questions where you are drawing picturesagdecircle your final answer for
any credit.

Good Luck!

Total: 85 points. Time: 50 minutes.

Question | Max Points Score
16
8
13
14
6
18
10
Total 85

N[O WINEF
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1. (16 pts)Big-O

For each of the functiorféN) given below, indicate the tightest bound possjiniether
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 @, each of which could be re-used
(could be the answer for more than one of a) — h)):

O(N?), O(N* log N), O(N log N), O(N), O(Rilog N), O(NP), O(2Y), O(N),
O(log N), O(1), O(N), O(N"Y)

You do not need to explain your answer.

‘)
a)f(N) = N - (L0ON + 200N) + N O CN
(W)
b) f(N) = N?log N + N* + 100d O VN /
c) f(N) = 100N + (N/2) log (N/2) + N/4 D G\[ [O X '\j )
a-
d) f(N) = (N/4) +N“2 O CM >

2
e)f(N) = N log(N*) + 3 N O CN >

7

O (N*)

f) f(N) = (N> + NY) / N

2
g) f(N) = 400 Nf — 20N O LI\I >
Z
h)f(N) = N?log N + N log (N} ) 0 (N lo&z'\o
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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 is not required (although showing workiay allow some partial
credit in the case your answer is wrong — don'nspe lot of time showing your
work.). You MUST choose your answer from the fallog (not given in any
particular order), each of which could be re-usmuild be the answer for more than

one of . — IV.):

O(M), O(r? log n), O(n log n), O(n), Oflog n), O(R), O(2"), O(rP),

O(log n), O(1), O, O(rT)

I.  void silly(int n) {
for (inti=0;i<n;++i){
for (intj=0;j<i; ++j) {
System.out.printin("j =" + ));
for (intk = 0; k < j; ++k)
System.out.printin("k = " + k);
}

}
}

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

}

Il. void silly(int n, int m) {
if (m > n) return;
System.out.printin("m =" + m);
silly(n, m+2);
}

IV. void silly(int n) {
for(inti=0;i<n;i=i+10){
for (intj=0;j <i; ++) {
System.out.printin("i =" +i);
System.out.printin("j =" + ));
}
}

Runtime:

O(n*)
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3. (13 pts) Read each question carefully. Explanations are not necessary, but may
yield partial credit. You must solve any summagian recurrences for full credit.

a) (3 pts) What is the minimum and maximum numlferoalesat depth d in a
perfect binary tree? Be sure to list the nodéslepth d. Do not include nodes at depth

d-1 or d+1 or other depths. (Hint: the root islepth 0) o
< dogiins
d e\
Mini _
inimum Z 2

Maximum = Z‘A D&, \&/ B3

b) (4 pts) What is the minimum and maximum numlfe‘ro:ds\[m a %Iance@VL
tree of height 5? in & €

¢ o ADALS
Minimum = Z O \" l 2
Maximum = Q 3 OA\‘ z Lj
9( Pevitck L™ Zwk '\/ >\ > 7

N
IV\:tl'— Nodes = /\Aw\ I\]DIL\. b\"' >+M.\"\N '%_Sé\/\‘z,

c) (4 pts) You ar |v nl@nary min heap of height h. The minimum an
number ofcomparisons we might have to do when inserting the next véinéerms of h)

IS: e/x . (_._)

>
ini = l oM N (3
Minimum (.W\j:‘" 76 \)
Maximum = \f\ 3 é

d) (2 pts) Afull binarytree satisfies the AVL balance conditioeath node. (circle
one) TRUE or

Counter ax&wP(a :
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4. (14 pts)Trees
a.) (6 pts) Give traversals of the tree shown below: S
In-Order: b o)
9, 1o, 14, 30,3\ 36,
|
0,9,3!, 30,50, 36, L1

Post-Order:
Pre-Order:
4,9, 10,50 30,31, 50
b.) (8 pts) Given the following tree:

Circleyesor no to indicate whether the tree above might represaci of the following
data structures. If you circteo, you must draw a new picture containing the same
valuesthat satisfiesthe given condition.).

1) AVL tree yes no
2) Binary Search Tre no
3) Complete Tree yes r@

4) Binary Min Heap  yes @

Draw and label any necessary pictures here:

C? A comp ld-e
/N ‘ret,
|0 | alto a
/ \ / \ \0'.V\>V‘a M\

20 3| 3 20 I

Qé)cf)

Page 5 of 10



Canses S'VU\b Robhow

A\ Cewses Dowble Ratlion
5. (6 pts) AV T\?srm AVL tree that results from inserting theyk:
3,9, 2 7 , 8 in that 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 tregiease circle your final tree for ANY credit.
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the vt (fousfon 1 o T am-a)—c.

Ex-

\ﬁ\\\%;\w

u>\\u-5 J3

o

list N

| =" = O(_,'\’

L d) Dequeue from a queue containing N elements ingteed as a circular array (as d)
w.&

6. (18 ptsRunning Time Analysis: Give the tightest possible upper bound foriloest
case running time for each of the following in termshdf You MUST choose your
answer from the following (not given in any partanuorder), each of which could be re-
used (could be the answer for more than one offg) —

O(N?), O(N* log N), O(N log N), O(N), O(Rillog N), O(NP), O(2Y), O(N),
O(log N), O(1), O(N), O(N")

**For any credit, you must explain your answer. Assume that the most time-efficient
implementation is used. Assume that all keys &tndt.

a)

a) Inserting N values into an initially empty Bigeé@earch Tree _ . —
Explanatlo_n: Worst case s Jalwts A= Kﬂth- -\ wartasiazg b ,
A‘C_C,Ff_a $ v ov-&»r/ vesulbhvia " 3 lin s+ + number— -F O (N
pocdhs Al pusy e exalind = L+ 2 ¥ ek N-|
= "'_CL*D =0 ( /\IZ'>
b) Finding the minimum value in a Blnary Min Heafpstze N b)
Explanation: N W\“’" W Uk Jolia 1§ by W;*(]s lo C?k& a,'l'
midbt frme acasS

OV

c) Inserting a value into a Binary Search Treeizd 8l, where the valueﬁou are msergpg

is the median value when compared to values cuyranthe tree.|nsey”

Exp|anat|0n Mb&.'»\ Valie C_ valna in . W\-nAdue'_ hatf €\es

Sre. 7 MM/ Walf 2e £ \m—&\%) in e Dovst cale ua D Q&>
e,szre, -{'Dvc—rswwa, Woke of te yalwes s imila- 4o a2

+ And

escribed in lecture) D [T T A dqs_\— “‘T""U
Explanation: 7 /\ bwej\/m _'“/LC_GD“‘J_’_ @mvﬂe\/ O (,\:>

—{W"’d’ bAbLC— + r_q__—h,‘_rn \)QJ\U\QJ
’?o\ AJ‘C 'i\é‘ Q)w%‘bw-\’

e) Pre-order traversal of a Perfect Binary Tredaiaoimg N elements
Explanation: The. ado o —Fhe tvratrsa) does n&t ma:'l'\'—tr\/

oll N elemnts must be visited (and s Mha) OCM>
Visiked & ctshant # of  fives e,adr\,) .

e)

f) Finding the maximum value in an AVL Tree coniamN elements. f)

Explanation: T:“’WQ e wmax W > BST CvMp ’\‘ri{) J
bllow. Saky LA pcm*‘?{s unt | am it s NILC. C’Loa!%/

/\}\;>L \Af,i:{hq L&G am AVL Frees S O(_l'cg /\)} So

i on need o exemine 0006,5> Page 7 of 10
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7. (10 pts totalBinary Min Heaps

(a) [6 points] Draw the binary min heap that restdom inserting4,9,3;7, 2, 5, 8,6 in
that orderinto an initially empty binary min heap. You dotmeed to show the array
representation of the heap. You are only requiveshow the final tree, although

drawing intermediate trees may result in partiaddr If you draw intermediate trees,
pleasecircle your final result for any credit. 7

/\i}/—/’? /N > 2/ o3 4
7 3 \67/7 . 2y /NN
777_.

-
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7. (cont.)

(b) [2 points] Draw the result of one deletemin cal your heap draw in part (a).
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