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CSE 373 Spring 2009: Midter m #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: 78 points. Time: 50 minutes.

Question | Max Points Score
16
8
16
8
12
18
Total 78
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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(2"), O(N),
O(log N), O(1), O(N), O(NY), O(N®), O(NP), O(N?)

You do not need to explain your answer.

a)f(N) = (N + N + N + N O<NZ>
(4n)*
b) f(N) = (N°+ N) /N O C/\i >

N+

c)f(N) = (N/2) log (2N) + N
d) f(N) = Nlog N + N log (N )
e)f(N) = (N/3) log () + 3N
f) f(N) = N log N + 1006+ N?
9) f(N) = (N N - Ny*

(1"

h) f(N) = 256 logss (N)

O(/\f[o%/\j>
- V)

o( N /o(’j/\/>
O(N log N )
V)

O(N")

O(Ne)

OQO@/\D
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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 natatin 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-usmlid be the answer for more than
one of . — IV.):

O(), O(r? log n), O(n log n), O(n), Ofrlog n), O(R), O(2"), O(rP),
O(log n), O(1), O(f), O(rf)

I.  void silly(int n) { .
for (inti = 0; i < 1000; ++i) { Runtime:
for (intj=0;j<n; ++){
for (intk = 0; k < j; ++k) C)(NZ\
System.out.printin(’k = " + k); /
for (int m = 0; m <i; ++m)
System.out.printin("m =" + m);

} .
} o

Il. void silly(int n, i([l m) {
if (n < 0) redrn;

lfs(lrl]ly<(nr?2) m+1); 0 ([08 PJ)

else
silly(n/2, m);

}

M. void silly(int n, int x, inty) {
for (inti=0;i<n; ++i){
if (x<y){
for (intj = 0; j < n* n; ++j) 3
System.out.printin("j =" +)); O CI\J )
} else
System.out.printin(”i =" +1i);

}

IV. void silly(int n) {
for (inti=0;i<n;++i){
j=0;

while (j < n) { 2
System.out.printin(’j =" + j); OCN )

j+t;

}

}
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3. (16 pts) Trees.

a) (3 pts) What is the minimum and maximum numberoales in gerfect binary
tree of height h (use h in your answer)? (Noteu Yfaust solve any summations or
recurrences for full credit.)

—r AN

Maximum = Z,\AH
W=0 W= h=~2

= |

b) (6 pts) Give traversals of the tree shown at theoboof this page:
Post-Order: D/ \‘\/ ey E/B/ \T/ T"/ C C-/A
Pre-Order: - T = 3 &
re-Order A/'E/D/C/ ]-/[/ y C/ / =~/
In-Order: r 7 Al G

o, WET ATTC,

c) (1 pts) What is the height of the tree shown belovg
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d) (6 pts) Given the following six trees a through f:

O AN |OA @o/{xé\z

@K} ©d) @D/C(

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

Full: b y C—/ e
7 7

Complete: b , Ol\ J Q)
/ / /

Perfect: C ) 6
/
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4. (8 pts total)Binary Search Trees

a) (4 pts)Draw the Binary Search tree that results from inserting the keys:

3,9,1, 7, 4,5, 8, 2 inthat ordieio an_initially empty tree You are only required
to show the final tree, although drawing intermésglisees may result in partial credit. If
you draw intermediate tregdgase circle your final tree for ANY credit.

/2\
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b) (4 pts) Given the tree shown below. Draw whatttee would look like after deleting
the value 7. Use one of the methods for deletirsgrileed in class or in the book.
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5. (12 points totalHashing:
a) (5 pts) Draw the contents of the hash table irbtirees below given the following
conditions:

The size of the hash table is 7.
Open addressing andlinear probingis used to resolve collisions.
The hash function used is H(k) = k mod 7

What values will be in the hash table after théofeing sequence of insertions? Draw the
values below, and show your work for partial credit

8, 33, 15, 26, 22

0

1 g |5zb 2.2 &
V3, 2z
|22,

4

5| 235 265

6| Z0,

b) (2 pts) What is thioad factor for the table above?

5/77_

Page 8 of 10



c) (5 pts) Draw the contents of the hash table irbtivees below given the following
conditions:

The size of the hash table is 7.
Open addressing andquadratic probing is used to resolve collisions.
The hash function used is H(k) = k mod 7

What values will be in the hash table after théofeing sequence of insertions? Draw the
values below, and show your work for partial credit

6, 13, 14, 21, 28

0 1?7| {Lfo Z_[b Zgé
1 L"f, z__(l 2%

| 29,

3

Lzl | %32

5
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6. (18 ptsRunning Time Analysis: Give the tightest possible upper bound forviloest
case running time for each of the following in termshf 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 lo og N), O(N), O(Rllog N), O(N), 0(2%), O(N?),
O(log N), O(1), O(N), O(NY), O(N°)

**For any credit, you must explain your answer. Assume that the most time-efficient
implementation isused. Assume that all keys are distinct.

a)

a) Dequeue from a queue containing N elements mmgréed as a singly-linked list.

Explanation: IE’> E’ @_,)U Dea[ue:_;m ﬁaﬁ 0

oU)

‘va\-‘\’ .|a;c_L¢. gL bnb \/(7{/1 e

VV\O\:’I.V\ ﬁ’ll/\- *"((.‘\VV"U l%ev/h‘\)dw — (S "h% aPeva-'LOv\,S\

b) Prlntlng outt e values stored in all

es of a binary search tree contamlng N b)

elements.Explanation: | ,L( caseS  pust wisit ;L( Infenwv

Lodes T fnd all l{:@ wagﬂ_a\s/ WS ean be /MP(Q.Wd‘Cﬁw
W avtrisa | blus checl ‘G»f lea€ (ot LR phvs ==nJdLl)

o(n)

WL (S Samnse asS ‘FD(‘Q Mﬁa’_\/\qu\JﬁCW e2ach VlOJva'OO‘D

c¢) Figuring out what theninimum value is in a hash table jof tablesize N, containing

elements where separate chaining is used and eakbtlpoints to an unsorted Imked
list. Explanation: M\/Lg‘(’ Sexen 3(_( buclets CO(M)) aS

well 55 seseh 30 Uales i il ekt (o) valiag b))

o(A)

b | W Uned we hve Bund smsllet yalie .

OM)

DC_}D - OCJ\D =
d) Finding and deleting the smallest value in abjrsearch tree of size N. d
Explanation: = ¢ o+ €258, Lehounw: Note A« 2Q)
Vﬂ CXWAI'\L 3L \/2[14&5 _\'D‘Q:V\J
wtw (o). wcn is
caSQ JUSt remae = OC D) o) +0L)= wn)
e) Ma Empty on a stack currently contalnlng ehents, implemented as an arrayepf

size N. Explanation: M| “hst s weeded i sefing 7= 0
jotion tndax in shc,\(_> No heed T° zera B4l alnas o~

_}0 C‘(&*ez & V\-e)d a,ré,a Cmsﬁaﬂ:‘— 'i—‘IM onV')‘HM

o(l)

o 4o pop oM values 50 gacle 4> yeset fop.,
f) Inserting a value into a perfect binary searele 1of size N.

f)

xplanation: s 1 Ol "O
V\Zjl utl(v\q,A fvseij m\fhg > lmc,h J@ \e%va (5([%/0

So Ollgd) + Fad the rignt locaton (lesf nede)

Ta
5 newd nodw <\'6>W+\J>\w;, e
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