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Time and Place
Friday, Decambar 20th, 2002; Daviss Auditorium
Coverage

There wnll be 3-7 problems on the final exam. The exam wall be commlative, bt wall emphasize  topics
coverad after the mudterm

Data storage and Manipulation (1.1-1.7, 2.1-1.5)
Bits and Computation

Disital Cires

Mamory, 10, and storage

Computer arithmetic

Azzembly lansuage and BAN]
Fmite state machmes
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hhdterm and homework questions are representative of the ones you mught fmd on the final The followins
Eamplelpm-blen_u should help vou understand the matarial bettar. We'll frv to g0 over most of them durine

the review sassion.
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10.

11.

Factomal 1= defined azs n! =1 » 2 » _ » n. Desizn a racursrve aleonthm that computes the factonal
of a given mumber. (ALGOEITHMS)

2

—_

Order the following functions by srowth rate: Vi n™", o, nlog m, 2°, 37, 2*° o', Wlog n,
(ALGORTTHMS)

Dezgn a simple alsonthm to detect if an aray comfams any duphcates. What = 1= tme
complexity? Can you do as good as Ofn)? (ALGOEITHMS)

Construct a fimite automaton that accepts strings of the form (%1, (ALGORITHMS)
De=ign a Turmz machine that chanees all the 1= it sees mto 0z and all the 0s mfe 1z, (THEORY)
Grve an example of a problem that 15 m both the class P and the class NP (THEQEY)

suppose N =pwy =437, where p = 19 and g = 13 are two primes. Set e= 13 and d =61 =0 that de
mod @(n) = 1. What's the ancryphon of onzimal data 1307, (CEYPTO)

Anzwer:
E(x) =2 mod n and Dv) =1° mod n=x" mod n=x==7" mod n=x mod n.
So, E;5(180) = 180" mod 437 = 208229648656 71 1680000000000000 mod 437 = 329.

Iz the problem of searching throusgh a hst for a partcular value a polynomual problem? Tustify
vour answer. [THEOEY)

(03]
®  What 1= the difference between artual memory and mam memory?
&  What 1= 2 multitaskne operating system”
®  List four activities of a typical operating system.

Lizt the four layers i the Internet software hierarchy and 18entify a tazk performed by each layer.
(NETWORKS)

Suppose the procedure modify = defined by

Y

proceduare Modifyr(y)

ot 1 — — - - -— -
print the wvalue of ¥y




If parameters are passed by value, what will be pnnted when the followme segment 15 executed”
What if parametars are pazzed by reference’

X+ 5
apply the procedurse Modify to x

print the wvalue of X

(PROGEAMMVING LANGUAGES)

12.

13.

14.

Supposze vou are gomng to write an object-oriented program for mamtaming vour financial records.
What data should be stored maide the object represenfing vour checking account” To what
messazes should that object be able to respond? What are other objects that musht be used n the
program? (PREOGEANMNING LANGIUAGES)

Draw a flowchart repressnting the structure expressed by the followme C, C4++ and Java
statermnernt.

for (= 2; x < 8; x++) {.._.} (PROGEAMMING LAMGUAGES)

Below 15 2 program written m the Random Access Lansuage. Assume that the memory mitially
contams the valoe 1 m all locations. Show the contents of locations () through 10 when the
proeram halts.

0: LDAD

1: ADD 0
2. 5TAD
3 ADD O
4: 5TAD
> 3110

6: SUE 10

ML
& JMP 4
9 HLT

(DATA STORAGE)

15.
16.

17.

13.

19.

Fepresent these numbers i taro’s complement notation: -2, 0, 7, 10, 023, (DATA STORAGE)
Dezign a cireurt for X OR using AND, NOT, OF. gates. (DATA STORAGE)

How would vou descnibe a production system for a 3x3 tie-tac-toe game? What heunste would
you use? (Al

Translate the SQL statement select JOR.JobTitle from ASSIGHMENT, JO2 where
ASSIGHMENT .JoblId = JOB.JobId and ASSIGHMENT . Emplld = ™34¥70" mioa
saquence of SELECT, PROJECT, and JOIN operations. (DATABASE)

What 15 the role of a DEMS m the lavered approach fo a databasze mplamentation. (DATABASE)



