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Top-Down Parsing: Backtrack

backtrack = pop focus.siblings; focus := focus.parent; focus.resetChildren

ALGORITHM: TDParse
INPUT: CcFG G=(V, ¥, R, S)
OUTPUT: Root of a Parse Tree or Syntax Error
PROCEDURE :
root := a new node for the start symbol S
focus := root
initialize an empty stack trace
trace. push (null)
word := NextWord()
while (true):
if focuse V then
if 3Junvisited rule focus — 318> ...0Bn € R then
create f31,B2...08n as children of focus
trace.push (BnBp_q - .. B2)
focus := Py
else
if focus = S then report syntax error
else backtrack
end

end
elseif word matches focus then
word := NextWord()
focus := trace.pop ()
elseif word = EOF A focus = null then return root
else backtrack

end
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FIRST Set: Algorithm

{a} ifaeT

F|RST(a)={ .
{wlwer*ra=wiArpe(VuX)*} ifaeV

ALGORITHM: GetFirst
INPUT: CFG G=(V, X, R, S)
TcXYX* denotes valid terminals
OUTPUT: FirsT: VU T U/, eof} — P(T u{e, eof})

PROCEDURE :
for ae(Tu{eof"l&% FIRS = {a}

for AeV: Firs

lastFirst :

while( tFII’St#:FIRST :

for A—>/51/52







Right-Recursive CFG: FIRST Set: Tracing

First'choose ru
whose RHS(star

S

ALGORITHM: GetFlrst

INPUT: CrG G=(V, X, R, S) S

T cX* denotes valid terminals

OUTPUT: FirsT: VU T u{e eof} — P(T u{e, eof})

or AeV: FIRrRsT :

lastFirst := FirsT
while (/astFirst + FIRsT) :
for A— B1B2...8k€R s.t. Vﬂj!ﬁ/E(TUV):
rhs := FIrst(f)—{e} N
for (i := 1; €cFIRST(B) Ai<k; i++):
rhs := rhsU (EzrsT(Bi.1) — {€}) mwp
if i=kAeecFIrsT(Sk) then
rhs := rhsu{e}
end
FirsT(A) := FirsT(A)U rhs
lastFirst := FirsT

PROCEDURE : - i | T
Eor ac(Tu {eof,e})gs'r := {a c = = —
> (St (

VU
AaP




Expr 6 Term’ — x Factor Term’
Term Expr’ 7 | =+ Factor Term’

+ Term Expr’ 8 | €

- Term Expr’ 9 Factoy — ( Expr )

€ 10 | num
Factor Term’ 11 name










0 Goal — Expr — ( x JFactor Term'

4 Factor Term’

B Ex; —  Term Expr’

|
Expr' /— + Term Expr’ | Q
- Term Expr’ B Factor — ( Expr )

10 | num




5Jt<b> F«ﬁ (gb J - U/fvff/é>
% % @C\A\\ 6"{(



Extended First Set

num name +

FIRST num name +
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Vi:1<i<keeeFIRST(S))
FIRST(S1) UFIRST(S2) U... Bk | A
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Right-Recursive CFG: FOLLOW Set: Tracing

First choose ru se
LHS /is processed.
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ALGORITHM: GetFollow Expr Expr’ Term Term’ Factor
INPUT: CFG G=(V, %, R, S5) FIRST (,name,num +,-,€e (,name,num Xx,+,e (,name, num
OUTPUT: Foriow:V — P(T u{eof})

Expr Expr’ Term Term’ Factor

while (/astFirst + FIRsT) :

for A— B1B2...8k € R:
trailer := FoLLow(A) .
EOE & K e lif

if BieV then
Forrow(B;) := Forrow(fB;)Utrailer
if eeFirsT(5))
then trailer := trailerU (FIrst((3;)—¢)
else trailer := First(f))
else
trailer := FirsT(f;)
lastFollow := FoLLow







