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What is the role of the symbol table in the various stages of the compiler, and what specific
operations are involved? (f§ S RERIFJHN S NN BRIEARH 4, BESRIIGHLER
E?)

What are the two types of attributes defined for grammar symbols to represent semantics? In
practical compiler applications, what are the two commonly used attribute grammars? And
please provide corresponding examples. AR~ B X EATANEF S E X HFHER B ?
FREERONAT, FRANBHEOEFWHE, HFEHBHEMNEITF. )

Please describe the basic components of a compiler from the perspective of the front-end and
the back-end. What constitutes the front-end and the back-end, and what is the purpose of
distinguishing between the two? What role does intermediate code play between them? (iF M
HERNAERRE N RESNELERT S . QiEM2, BERTEIR, BEETE
m, WEAREXASRERNENRH A, FRRBERXZEINE THAENAR?)

Please provide different forms of three-address instructions and explain their characteristics.

(BS H=Ht i MARREL R, FHFRAHRFR)

Please explain the process of function call and return.(¥& % & £ A A2 K 3R [FE 72)

Please list and explain the basic code block optimization methods. (i& 1) H 3 1 B AL AL
AR TTIEFFERE)
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Write the regular expression for the following statement: (5 i T 51& &) 8 IE R REXK)

(1) String of arbitrary length consisting of 'a’ and 'b' where the third last symbol is
2 (BB IANFENa I a b HRIMERKERS)
(2) IPv6 address(IPv6 ik (BLE S 45F% 8 4H 16 | FRFFTRZHI [Pv6 Hihh))

B E IEMRIAR:
R=(a*|b*)b(ba)*
(1) Convert the regular expressions R to NFA using the Thompson’s Construction

Algorith.(E{# FH B Y RMBEIER R H#H NFA)

(2) Convert the NFA in (1) to DFA using the Subset Construction Algorithm. (i5{# /A
FEMBEER (DK NFA #ikJ9 DFA)
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(1) Construct its LR(1) item sets, LR(1) automaton, and LR(1) parsing table.(#§ & &
# LR(DME £. LR(1)BSIPLA LR(DATE)

(2) Please give the analysis procedure for the input string abaab(i& Xt T %I A\ & abaab
SHOITEE)

For the SDDs in Table 1, provide the annotated parse tree for the following expressions and
draw the dependency graph. ($t%f%& 1 Fi SDD, 4 H U TFRARMERMENR, HE
H R )

(1) (1+8)*6+7n

() (9*8+8*7)+1)*9n

PRODUCTION SEMANTIC RULES

DL — En L.val =E.val

2)E = E|+T E.val = Ej.val + T.val
3)E—~T E.val = T.val

4T — T *F T.val = T\.val * F.val
ST = F T.val =F.val

6)F — (E) F.val = E.val

7)F — digit F.val = digit.lexal

%% 1 Syntax-directed definition of a simple desk calculator
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Through two major projects, Projeot |1 and Project 2, it is belleved that you have gained a
certain understanding of how to write a small-scale compiler. Building upon this knowledge,
the next step is to generate a specific intermediate representation (IR) for a given source
program. Following the standard form of three-address code as discussed in the class, think
about how to accomplish this for the provided test cases. (Hint: Consider the translation of
different types of statements in the test cases. Your answer should include considerations for
grammar symbol attributes and their semantic rules. You can refer to relevant materials on
intermediate code generation to explain your overall project design and provide code
representations.) (&id B K K{E ML Project 1 1 Project 2, HERELZXNTHS — 4/
WRRFESH T T EHEMLE, #—PEMORX THEHEEF, TEN
EMPEER (R). WHRRRENMBO=HIBHIMBEHER, 3 THLEHNRE
#l,, BEZMATR. R7: FERAURAL P RREERDOME, RORENEHE
N XERSRERFE AN ERE. TEEXFRERBERNBAXAZ, BRAEHN
BAGE R, HEHRBRR) )

plp= 92k IR

int main()
{
int n;
n = read();
if (n > 0) write(1);
else if (n < 0) write (-1);
else write(0);
return 0;

In the process of compilation, various techniques are used to handle programming languages,
such as lexical analysis based on regular expressions. Please discuss the application of these
techniques in other domains and provide relevant examples. (ZEZRiXETEH, REEMHEM
BFENRERWEES TR S LM LBIZFIE S OER, R RX LR ARE K fhith
JTHIRIFTE G, 4 AR LAY S
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In recent years, China's Internet information industry has made significant efforts in
upholding independence and controllability, technological autonomy, and preventing dependency
on critical core technologies. Please discuss your understanding of this situation and provide
examples of achievements made by China, particularly in the field of compilers. Furthermore,
based on your expertise, explain how you can contribute to the future development of the national
Internet information industry in your chosen profession.(MT 53, R E KI5 E\E R H X7
BRBAE NEEXBEOBAR EHRET EMTREE S, RRIRM AT TRMER,
SIS R E PR R AR, KAl R GRIF R/ . H S EFWIRR R T IERME
Hl AR RIS B SHTTI)



