Cogs 501 - For. Lang. & Ling.
Fall 2015 Homework 6 Solution Due 29 Dec 2015, before class

Question 1
A context-free grammar G is a quadruple (Vy,Vr, R, S) where
Vy is the set of non-terminal symbols,
Vr is the set of terminal symbols,
R is the set of rules each of the form A — x, where A € Vyy and x € (Vy U'Vr)*,
S € Vy is the start symbol.
A step in a derivation can be characterized as follows. For any u,v € (Vy UVy)*, we write

u = v (and say v is derived from u in one step) if and only if there are strings x,y € (Vy UVr)*
such that u = xAy, v = xty, and the rule A — ¢ is in R.

We call a sequence of the form:
W) =>W| => Wy = =W,

a derivation of w, from wy in n steps, where n > 0. When wy = §, we say that G generates
wy, in n steps.

The language of a grammar G, denoted as L(G), is the set {w € V;f | w is generated by G}.
Given the context-free grammar

G = ({5,A},{a,b},S,
{S—AA,
A — AAA,
A —a,
A — DA,
A — Ab})

Which strings of L(G) can be generated in four or fewer steps?

Solution: There are four strings in L(G): aa, aba, baa, aab. Only one of the possible deriva-
tions is given for each string.

S=AA = aA = aa
S = AA = AbA = abA = aba
S = AA = bAA = baA = baa
S = AA = AAb = aAb = aab




