Putting the Pieces together



predict sets for rules

* Remember: a recursive descent parser has one
function for each non-terminal

* How do we decide which non-terminal to match for
a rule?

* Build a predict set for each rule: the set of
terminals we would want to see to predict rewriting
the non-terminal with this rule

S XY$
X —=aYqg
X —b
X = Yq
Y = A
Y = d



predict sets for rules

® Predict(X — a) =

First(a) if A €First(a)

(First(a) - A) U Follow(X) otherwise
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X—=aYg
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X = Yq
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predict sets for rules

® Predict(X — a) = S XY $
_>

First(a) if A €First() X—=aYaq
X —b
X = Yq
Y = A
Y = d

First(S) = {a, b, d, q} Follow(S) = { }
First(X) = {a, b, d, q}  Follow(X) = {d, $}
First(Y) = {d, A} Follow(Y) = {q, $}

(First(a) - A) U Follow(X) otherwise
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predict sets for rules

® Predict(X — a) =

S XYP9
First(a) if A €First() X—aYq @
X —b (b}
X = Yq
. , Y = A
(First(a) - A) U Follow(X) otherwise
Y — d (d}

First(S) = {a, b, d, q} Follow(S) = { }
First(X) = {a, b, d, q}  Follow(X) = {d, $}
First(Y) = {d, A} Follow(Y) = {q, $}



predict sets for rules

® Predict(X — a) =

SO XYS$
First(a) if A €First(a) X—>aYq @
X—b (b)
X — Yq
(First(ar) - A) U Follow(X) otherwise Y = A tq, %}
Y —d (d)

First(S) = {a, b, d, q} Follow(S) = { }
First(X) = {a, b, d, q}  Follow(X) = {d, $}
First(Y) = {d, A} Follow(Y) = {q, $}



predict sets for rules

® Predict(X — a) =

S XY$
First(a) if A €First(a) X—>aYq @
X—b (b)
X—=Yq @a
(First(ar) - A) U Follow(X) otherwise Y = A tq, %}
Y —d (d)

First(S) = {a, b, d, q} Follow(S) = { }
First(X) = {a, b, d, q}  Follow(X) = {d, $}
First(Y) = {d, A} Follow(Y) = {q, $}



predict sets for rules

* Predict(X - ) = S XY$ @bdg

First(a) if A €First(a) X—=aYq @
X —b (b}
X —=Yq @a
Y = A (a.9)

(First(a) - A) U Follow(X) otherwise
Y = d (a)

First(S) = {a, b, d, q} Follow(S) = { }
First(X) = {a, b, d, q}  Follow(X) = {d, $}
First(Y) = {d, A} Follow(Y) = {q, $}



building the parser

* Build the function for each non-terminal:

* Switch on the lookahead token in the string, pick rule to expand based on
predict sets of the rules

* Match the rule:
* |f a terminal, match against the string

* |f a non-terminal, invoke that non-terminal’s function



next: does this always work!



