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Questions can be answered in Dutch or English.
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Lexical analysis: A lexical analyser is constructed to recognise two patterns, a and a*b. It is

given the input aaa$ in which 3§ signals the end of the input.

The lexical analyser will have to read to the end of the input to see that the input does not
match the pattern a*b. How can it still yield the first a of the input as the first recognised

token?

3. LR parsing: Construct the LR (0) automaton for the grammar

S—= xxS|a

where x and a are terminal symbols.

4.  Context handling: Suppose dataflow equations are used to track the initialization status of a

variable x.

a.  What information should be recorded for x between each node pair?

b.  Give the KILL and GEN sets for a node containing x := expression.




Code generation: Given a machine with 3 machine instructions:

1) R :=mem R @0/%
| % W2
Sy 2. % )
mem O, %% 7%,
) < X8, %
62/ %@A.Ov .//
Y 7, (/o~®
G %, I o, %
. 0% s
f\?/ &cg (@O/QJ
) Ri=Ri+R; Ry 7@)? <
I ,
4 O
R R,
(3) R1 :=R1 + mem R1
l
/ +\
R, mem

where mem denotes a memory location, and given the input tree
N\
a / b
where a and b are memory locations. The instructions and the tree are presented to a bottom-

up tree-rewriting code generator (BURS code generator).

a.  Show the sets the BURS code generator builds at the nodes of the imput tree, and explain
why is does so.

b.  Show the tree or trees that result from the rewriting process.

Code post-processing, peephole optimization:
a.  What is a replacement pattern?

b.  How are the left-hand sides of replacement patterns found efficiently in the input
stream?

Garbage collection:
a.  Explain how two-space copying garbage collection works.

b. Name an advantage and a disadvantage of this method.




8.  Routines: How is partial parametrization (“currying”) implemented?

9.  Logic programs: In the Prolog rule
grandparent (X, Z) :— parent (X, Y), parent (Y, Z).

the goal parent (X, Y) may match for more than one Y. How are these multiple values
transferred to the second goal parent (Y, Z) ?
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