Lecture 18 - July 22
Syntactic Analysis
Discovering Derivations: TD vs. BU

TDP Algorithm: Left-Recursive
TDP Algorithm: Tracing Exercise



Announcements/Reminders

e WrittenTest being graded

® Project Milestone 2 released

e Project Report Template to be released

e Assignment 3 (Top-Down Parsing)

e Exam: 9 AM, Wednesday, August 13 (DB 0007)

e Makeup and Exam Study lectures (Bottom-Up Parsing) be released
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Discovering Derivations: Top-Down vs. Bottom-Up
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Top-Down Parsing: Algorithm

ECI( af Expr - Expr + Term

ALGORITHM: TDParse | Term
e G-V, L A S, ~@Term « Factor
i W | @Factor
a new node for the start symbol S Factor — (Expr)

:= root
initialize an empty stack lrace
trace. push (null)

if Junvisited rule focus - B1B2...Bn € R then
create (31,85 ...0n as children of focus
trace.push (BnBp_q - .- B2)
focus := 4

else

if focus = S then report syntax error
Factor

/N

( Expr )

VLN
Expr + Term
| l
Term Factor
| |

Factor

else . backtrack : "\ end&#ﬁg'gﬁn\{o‘%

backtrack = pop focus.siblings; focus := focus.parent; focus.resetChildren
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e — Parse: @)+ a * a al
INPUT: CFG , R,

OUTPUT: Root of a Parse Tree or Syntax Error
PROCEDITRE -

Exor (>QExpr + Term

@@Term

Term ‘= Term x Factor

|  Factor
Factor — (Expr)

root := a new node for the start symbol S
focus := root

initialize an empty_stack_lrace
trace. push (null)

word := INextWord ()

while (true
if| focus € then v
if 3J unvisited rule focus — 61 Bo

.8Bp € R then
Pcreate B1,B2...0n as chlldren of focus
_~ trace. push (ﬂnﬂ,,_ B2)
focus := ﬂ1_r‘

else @
if focus = S then report syntax error
else backtrack

elseif word matches focus then

word := NextWord()
focus := trace.pop()

elseif word = EOF A focus = null then return root
else backtrack

backtrack = pop focus.siblings; focus := focus.parent; focus. rese'tChlldren
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Left-Recursions (LRs): Direct vs. Indirect

Direct Left-Recursions:

- Expr + Term
| Term

- Term x Factor
|

|

Factor
(Expr)

a

Factor

Indirect Left-Recursions:

A —- ©6Br

B - @@d
C - @At

Expr + Term
Expr - Term

Term
Term x Factor
Term / Factor
Factor




CFGs: Left-Recursive vs. Right-Recursive Example: af+ a *

2
CFG with Left Recursions CFG with Right Recursions
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Top-Down Parsing: Discovering Leftmost Derivations (2)

. *
ALGORITHM: TDParse M- a+a a

INPUT: CFG G=(V, X, R, S) Exor -
OUTPUT: Root of a Parse Tree or Syntax Error Expr' - + Term Expr'
PROCEDURE : | e
root := a new node for the start symbol S Term - Factor Term'
—
|
.
|

Term Expr’

focus := root Term! = Factor Term'
initialize an empty stack lrace c

trace. push (null) kExpr)
word := NextWord() =
while (true):
if focus e V then
if 3Junvisited rule focus - B1B>...Bn € R then
create B1,B>...0n as children of focus
trace.push (BnBp_q - - - B2)
focus := 4
else
if focus = S then report syntax error
else backtrack
elseif word matches focus then
word := NextWord()
focus := trace.pop()
elseif word = EOF A focus = null then return root
else backtrack

Factor

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



Top-Down Parsing: Discovering Leftmost Derivations (3)

ALGORITHM: TDParse parse: (a + a) %* a

INPUT: CFG G=(V, X, 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 lrace
trace. push (null)
word := NextWord()
while (true):
if focus € V then
if 3Junvisited rule focus - B1B>...Bn € R then
create B1,B>...0n as children of focus
trace.push (BnBp_q - - - B2)
focus := 4
else
if focus = S then report syntax error
else backtrack
elseif word matches focus then
word := NextWord()
focus := trace.pop ()
elseif word = EOF A focus = null then return root
else backtrack

Term Expr’

+ Term Expr’
€

Factor Term’

~ Factor Term’
€
(Expr)

a

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



