
Heriot-Watt UniversityS
hool of Mathemati
al and Computer S
ien
esCompilers (F23PF2)Tutorial Sheet 2Andrew IrelandExer
ise 1Write a lex spe
i�
ation to re
ognise the language whi
h des
ribes senten
es whi
h 
onsistof one or more x's followed by zero or more y's.Exer
ise 2Write a lex spe
i�
ation that will 
ount the number of words and lines that appear withina �le. Ensure the that both 
ounts are displayed on
e the lexer terminates.Exer
ise 3Using the table-driven top-down parser illustrated in le
ture attempt to parse the followingsenten
es:2.1 ()2.2 ((x))2.3 (x , x)Exer
ise 4Using the table-driven bottom-up parser illustrated in le
ture attempt to parse the followingsenten
es:3.1 (x,())3.2 (x,(x))3.3 (x , (x,x)) 1



Exer
ise 5Consider the following grammar:hSi ::= hSi * hTi j hTi hSi # hTihTi ::= � hPi j � hTihPi x j yTransform these grammar rules so that they are amenable to the re
ursive des
ent parsingte
hnique.Exer
ise 6Consider the grammar given in the \Re
ursive Des
ent Parsing" le
ture notes", i.e.hPropi ::= hPropi and hTermi jhPropi or hTermi jhTermihTermi ::= not hPropi j( hPropi ) jtrue j falseExtend this grammar to in
lude an operator 
alled implies, i.e. logi
al impli
ation. Inaddition, extend the 
orresponding C 
ode parser given in the le
ture notes. Don't forget, allthe relevant C 
ode 
an be found in: http://www.
ee.hw.a
.uk/~air/
ompilers/programs/Exer
ise 7Extend the YACC propositional interpreter given in le
ture to in
lude the nand operator,i.e. where A nand B is equivalent to not(A and B).Exer
ise 8Extend the YACC propositional interpreter given in le
ture to in
lude implies, i.e. theimpli
ations operator. Hint, remember that the 
onventional de�nition for A implies B isnot(A) or B.Exer
ise 9Using a simple imperative program demonstrate how a blo
k list and symbol table me
h-anism 
an be used to identify multiple de
larations for an identi�er at the same depth oflexi
al nesting.
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