COP-5555
PROGRAMMING LANGUAGE PRINCIPLES
Summer 2007

Exam 1 Solutions

Problem 1: Regular Expression Grammar

a) Abstract Syntax Trees
i)




b) Parser Pseudocode

proc Expression

Term
if (nextToken = T_|)
n:=1
while (nextToken = T_|)
read(T_|)
Term
n++
BuildTree(’|’, n)

proc Term
List
while (nextTerm = T_ID or nextTerm = T_( )
List
BuildTree(’cat’,2)

proc List

Primary

if (nextToken = T_%)
read (T_x*)
BuildTree(’*’,1)

else if (nextToken = T_+)
read(T_+)
BuildTree(’+’,1)

else if (nextToken = T_7)
read(T_7)
BuildTree(’?’,1)

proc Primary
if (nextToken = T_( )
read(T_()
Expression
read(T_))
else read(T_ID)



Problem 2: Compilation

a) AST




c) Control Structures
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d) CSE Machine
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Problem 3

a) (Aa. A\b. ab) (A\b. b +€) 3

=3 (Ab. (Ab. b+ ¢)b) 3
=3 (Ab. b+¢) 3
=53 +e

b) (Af. £f) (Ah. h ((Af. Ah. f) f))

=5 (AL h ((Af. AL £) £)) (AL h (Af. Ah. £) £))
=5 (Ah. h ((Af. AL f) £)) (A AL f) f)

=5 (M. AL f) f) (Af. Ab. f) £)

=5 (AL ) (M. Ab. f) f)

= f

c) (Aa. a a) (Aa. A\b. a b a)

=3 (Aa. Ab. aba) (Aa. Ab. ab a)

=3 (Ab. (Aa. Ab. aba)b (Aa. Ab. ab a))
=3 (Ab. (Aw. b w b) (Aa. Ab. a b a))

=5 (Ab. b (Aa. Ab. aba) b)

Problem 4: RPAL Programming

let merge sl s2 =

rm sl s2 ’’ where
recrm 81 s2 r =
sl eq’’ &s82eq’’ >r
| s1 eq ’’ -> r @Conc s2
| s2 eq ’’ -> r @Conc sl

| ( let c1 = Stem s1 and c2 = Stem s2 in
cl < c2 -> rm (Stern s1) s2 (r @Conc cl)
| rm s1 (Stern s2) (r @Conc c2)
)
in
Print (merge ’abd’ ’bce’)



