CS5363 Assignment I
1. Please prove that the following grammar generates L = {anb, n>=1}

S → AS | ab

A → aA | a
Answer: 

(1) Proving L is a subset of L(S).

N = 1: ab ∈ L(S)

Assume N=x: axb ∈ L(S), so S=> axb
When N=x+1: S → AS → aS → a axb = ax+1b, so ax+1b ∈ L(S)

(2) Proving L(S) is a subset of L.Using number of derivation steps to induce. 

N = 1: S=>1ab ∈ L

Assume N=x: for ∀ w, S=>xw, w∈L, for ∀ wa, A=>xwa, wa∈La = {am, m>=1}
When N=x+1: A=>aA=>awa∈La
                        S=>AS=> awaw ∈L
2. Please convert the following grammar to Chomsky Normal Form

S → ASA | aB
A → B | S
B → b | ε
Answer: 

(1) There are no unreachable or non-generating nonterminals. 
(2) after removing ε, the grammar becomes

S → ASA | aB | AS | SA | a

A → B | S
B → b 
(3) after removing unit productions, the grammar becomes

S → ASA | aB | AS | SA | a

A → b | ASA | aB | AS | SA | a 

B → b 
(4) If X -> AS, then the grammar becomes 

S → XA | aB | AS | SA | a

A → b | XA | aB | AS | SA | a 

B → b 
X →AS
(5) replace ‘a’ with ‘C’, so the final CNF becomes:
S → XA | CB | AS | SA | a

A → b | XA | CB | AS | SA | a 

B → b 

C →a
X →AS
3. Please draw the triangular table (you can draw a full table and just fill in cells in the bottom triangular half) for parsing string w with CYK algorithm given grammar below. 

w=aaabbb

S → AB | XB

T → AB | XB

X → AT

A → a

B → b
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Because S is in the top cell. w can be derived from the grammar. 

