
University of TorontoCSC 488/2107 Compilers & Interpreters Spring 2000Midterm [15% of �nal mark℄ February 29, 2000Instru
tions: This midterm is open book, open notes.Non-programmable 
al
ulators allowed. No ele
troni
 
ommuni
ation devi
es allowed.Total marks 100 - Total time is 50 minutes.Two pages, 5 questions, answer all questions.1. [25 marks℄ Chara
ter string 
onstants ( string literals) in the C programming languagebegin and end with a " (double quote) 
hara
ter. A string 
onstant may dire
tly 
ontainany 
hara
ter ex
ept \ " or newline. String 
onstants 
an also 
ontain any of the es-
ape sequen
esSpe
ial Chara
ter Es
apes - \" \' \? \\ \a \b \f \n \r \t \v1, 2 or 3 digit O
tal Es
apes - \3 \23 \3421 or 2 digit Hexade
imal Es
apes - \x9 \x8f \xBDWhere ea
h of the es
ape sequen
es be
omes a single 
hara
ter in the string 
onstant.Design a lexi
al analysis algorithm to pro
ess string literals in C. You 
an des
ribe youralgorithm any way you wish, but a �nite state ma
hine is re
ommended. Make sure to be
lear in your algorithm about su

essful 
ompletion and error 
onditions.2 [10 marks℄ The C programming language standard spe
i�es that two adja
ent 
hara
terstring 
onstants separated by an arbitrary amount of whitespa
e should be automati
ally
on
atenated by the 
ompiler so that they behave as one 
hara
ter string 
onstant.For example "ABCD" "EFG" is the same as "ABCDEFG"[4 marks℄ Des
ribe how this language feature 
ould be implemented during lexi
al analysis.[4 marks℄ Des
ribe how this language feature 
ould be implemented during syntax analysis.[2 marks℄ Whi
h implementation is better and why.3. [20 marks℄ For the fragment of C 
ode given below, list all of the stati
 semanti
 analysis
he
ks that a 
ompiler would make to validate the 
orre
tness of the program.for( I = 0 ; I < N ; I++ ) {s
anf("%e ", &A[ N-I-1 ℄[ I ℄ );if( ! ( I % 10 ) )B[ J++ ℄ = A[ N-I-1 ℄[ I ℄ ;}printf("Last value for B is %e\n", B[ J - 1 ℄ );
1



4. [25 marks℄ Show the Abstra
t Syntax Tree that would be generated for the followingprogram in the 
ourse proje
t language.int COUNTint SUMCOUNT = 0SUM = 0loopif COUNT > 100 thenexitelse {int TMPget TMPif TMP !< 0 thenSUM = SUM + TMPCOUNT = COUNT + 1}put "Sum is " , SUM5. [20 marks℄ Assuming the other de�nitions from astDef.h in the 
ourse proje
t, showthe typi
al symbol table entries that a 
ompiler might 
reate for the de
laration./********************************************************//* Data stru
ture used to des
ribe expressions *//********************************************************/typedef stru
t Expn_tag {ExpnType etype; /* type of expression */union expnVal_tag {stru
t expnOp_tag { /* operator */OperType eoper ; /* type of operator */ExpnP eopleft ; /* left operand (if any ) */ExpnP eopright ; /* right operand (if any) */} eop ;stru
t expnFn_tag { /* fun
tion 
all */
har * efname ; /* name of fun
tion */ArgsP efargs ; /* list of arguments */} efn ;LitObj elitVal ; /* literal 
onstant */
har * eident ; /* identifier */S
opeP es
ope ; /* expresion s
ope */} evalue; /* value of the expression */} ExpnObj;
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