CSC 330 Principles of Programming Language

Assignment ||

1. (2 points) Consider a language of words, where each word is a string of dots and dashes. The following
grammar describes this language:
(word) = (dot) | (dash)(word) | (word)(dot)
(dot) = -
(dash) = -

(a) Write all three-character strings that are in this language.

(b) Write a seven-character string that contains more dashes than dots and is in the language. Explain by
leftmost derivation.

2. (1 point) Give informal descriptions of pushdown automata for the languages
{w | the length of w is odd and its middle symbol is a 0}.

Is your pushdown automata deterministic or not?
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3. (2 points) Using the given rules, draw the derivation tree for the statement.

if iszero succ pred pred O then if true then false else false else true

Syntax Evaluation
t o= terms: .
Trle constant true if true then t; else t3 — t; (E-IFTRUE)
false constant false .
if t then telset conditional if false then t; else t3 — t3 (E-IFFALSE)
t; — t]
v = values: = 4 (E-IF)
if t; then t2 else t3
true rue value if t] then ty else t
false false value ! 2 g
L 1
T 1
New syntactic forms New evaluation rules t—t
t o= .. terms: ;
0 constant zero L—f : (E-Succ)
succ t successor succt; — succty
pred t predecessor
iszerot zero test pred0 — 0 (E-PREDZERO)
- values: pred (succ nv;) — nvp (E-PREDSUCC)
nv numeric value t t
11— 4
7 (E-PRED)
. pred t; — pred t;
nv o= numeric values:
0 zero value iszero 0 — true (E-ISZEROZERO)
succ nv successor value

iszero (succ nv;) — false (E-ISZEROSUCC)

t — t]
iszero t; — iszero t]

(E-ISZERO)
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