CSE-304 Compiler Design

Fall 87

Final Exam

PDecemmber 16 19497,

Duratcan: 2 hours. 45 minutes
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1 [Total: 10 points)

“+ 1",

[a] _.u pa _.:n”_ Yrite a lax speciheation to convert each ocourrence of "+47 oo U program io

(L] |5 pants| Write & lax specification to convert every contimaous sequence of blank lines [a

hlank line rontains only white space characterz] into o single line containing "€F>7,

2. (10 points] XN and HTML are two dernment Tormatting langnages

e warnd W Banild

b tran=lator to converl docuiments structorsd u=ing NTEX ot HTML, e EEX, the text 1o
he Farmatted is =percilied betwsen \begin{document} and \end{documant} and in HTNIL o

is speciticd between €html> and €fhtmls, In s, a =t of fonnnmbered | bollet iberns s
specified wsing \begin{itenizel and SNend{itemize} and in HTML the lzt i= given using
SUL> anel <UL Fach item in the list bhegios with Yitam iu PTEN, and with <LIx o HTMIL.
v =ample tranzlation of a RN docoment ta BTN iz shown below:

[ BTEX

_

HTRIL;

“haginddocumant }
Thie L& a sample latex docuamant.
B liast of bullat 1f8ewa can ba Craoated
af [olldws.
“bagind itamizae}
Witem HStart an {he® LttamiEsl
eny Lronamemt |
vitem Place mach ftam in #1th
a dhvem ttam}l comwand
vend{ lcemizel

| Sapd{document}

Lhbml*
This is & sasple lates Jdocumeit .
A liak af bullet 1tems cam be croated
af followd .
2L
ELEF Htart an famFibtamimEedSamd
any bronsent |
tLI* Place aach itam 1o #Lth
a fam>itamtfem’ Comsand
ML
Zfhtml>

Diescribe how vou will structiee a system o translate BTEX document= 1o HTML, Explain

what tonl= vom will uze too constroct soch a Eranshior, and why.



A4 [Total: 10 podnis
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(o] |5 points] Let L he the aet of all bit strings (e, strings over alphabet X = [, 1} that are
divizible by 4. Clan L he represented by a vegolar expression? lostify

(b] [5 paints] Ler L7 he the setoof all bit strngs (oe, strings over alphabet 3 = {01} thal
are divisible by 3 Can L' he ._._._”__._.u..n.:.__._._ by & :.1...___“.: prpres=ion’ Juastily

I. [Total: 20 points] Consider the fellowing grammar £

F + E4F
E —+ E=E
E —— id

(a] |5 points] Compute the FIRST and FOLLOMV sets for E

(b) |5 peints] 1s G an LL{LY grammar? Ju=tify.

(] |5 points] Compute the LI} sete of items [or €7,

[f]] |5 points] Which atates in the SLR{L) action table for &5 ha= peduce action=? On what

symbels are these redare artions done?

A [Total: 10 points]

la] |5 points| Clonslder the Fullowing gramenar €r; that geaerabes Bioary numbers representing

inirgers:

—*
—

mm® -~ uw
Lo
= m

l

Let wn attreibuote sof give the valus ol the bivary pumber geaerated by 5 For example, on
imput 1110, S el i, Determing 5, vad using syntnx-direckad definitions

_”_._._ _u pa _.:n”_ l=« oed pnm imherited attribinte of 57 1= it an inlerited atiribnte of L or BY Jostify
ii. [Total: 15 points]

_.“_._ _“._ _u__u___._._u”_ _.u.__.._:____ why tield andl method names in Dacaf cannot bhe resalved ontil types
aie known. That is. why cannot one deterinine which entity is represented by al1] .=
until the type of ali] i= known?

(1] _.__ n.u__.__a”_ When parsing Decaf programs, we can encounter a variahle x in soome pxpression
girch thiat % i= not declaced o the corrent scope, nor in any enclising scope. Esplain why

thi= i= nob an ercor.



[c] [8 pomnts] Consicder Hhe Tollowing Decaf program:

class & {
paklic int 1. j;
I

clasms B axtends & {

private boolaan 1
pauklic float j.

}

claas © extends H {
private boolean };

I
clags 0 extenda C
pukliz float i;

l#t d he an instance of rlas= B, and ¢ he an instance of class C What are the tvpes of .1,
€. 9. d.4 and .37

T [Total: 15 podnis
[ P

ja] |5 points| Consider the (7 declaration 1nt 2[10] ;. Write the type of 2 usiong the language

of Lype expressions given i the fext [pages 345 3470
(B] |5 points] Consider the O fonction stromp. defined s

int strcmpl char #s1, char +s52)

H
}

Write the type of atromg.

T.._ _m _u__..._:._._m”_ Consider the Fonetion seedi fooj that sorts an integer array a and yields an
integor affayv B oa=ing a weerspecified compai=zon function * that eompates tao integens
and returnz a hoolean value, YWhat a2 the Lype of sori?

A [Total: 15 points)

[a] [5 points] Consiler the Tollowing grammar (g for expressions: E:

F v F 4+ E
F —id
E it

Using a =stack rachine [such as the one given o Chapter 2 of the text, or Cream) oas the
target machine, write syntax-divected debinitions 1o generate codse for E

ikl |5 peints] Consider the grammar &7 derived by adeding
E —+ E=EF

Lo @ raminir Cay.

Moedily the sy itax divected deflintion in {a] e include code generation for the as=ignimeat
aprralion



