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Noam Chomsky
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Chomsky in 2017

Born Avram Noam Chomsky
December 7, 1928 (age }M’ 95
Philad 1, Pennsylvania, U.S

Spouses Carol Schatz
(m. 1949.‘ d:ad 2008)

Valeria Wasserman (m. 2014)
Children 3, including Aviva

Parent William Chomsky (lather)
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Example 1.10. Let £ = {0}, V = {S}, Py :={S = 005.5 = 0}, and Gy == (E.V. P, S).
Then L£(Gy) is the set of all odd-length words consisting of the letter 0.

[Let’s prove this in detail: first of all. we notice that each rewrite step either keeps the
number of symbols the same or increases it by two. We prove by induction on the length of
the derivation, that every string produced by G from S has odd length: the unique string with
a derivation of length zero is S which has odd length: of all strings produced by derivations
of length n have odd length, say, length 2k 4 1, then a string with a derivation of length n + 1
has cither length 2k + 1 or (2k + 1) + 2, thus odd length.

In order to see that the unique word 07**! of length 2n + 1 can be produced, we give
provide a concrete derivation: we apply the production rule § — 00S to the start symbol
n times to obtain 0°°S and finally apply S — 0 to remove the nonterminal and acquire the
desired word 0%

= {S — 050, S — 0},
.= {§ — 500,S — 0},
= {S = 005, 5 — 00500, S — 0}.
:= {S — 00S,S — S00,S — 050, S — 0},
:= {S — 005,050 — 000, S — 0},
s = {S — 00S,00S — 0S0,S — 0}, or
P; := {§ — 005,00S — 0,S — 0}, etc.

Definition 1.11. Letzbaanhabetmdlua=(z,uﬂ3}andc'=(z,v',1=',s“) be
two grammars over £. Let f : 1 — €)' be any function and extend it by recursion to ©*. We
say that [ is an isomorphism between G and G if

(i) it is the identity on £, i.e., f(a) = a for all a € E;

(i) f(S)=8"

(iii) the restriction f[V is a bijection between V and V”; and

(iv) for each v, 3 € 02°, we have a — 3 € P if and only if f(a) — f(3) € P".

If there is an isomorphism between GG and G’, we also say that the two grammars are iso-
morphic.




D »
A
SRR \
p- — =,










