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Compilers Techniques

Lecture 7/
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Syntax Analyser — Top-down parser -
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Reference: Aho2 Sections 3.6-3.7; Ahol pp. 113-125; Grune 2.1.6.1-2.1.6.6 (different
style); Hunter 3.3 (very condensed); Cooperl 2.4-2.4.3
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Sum — Sum+number | number

would become: Sum — number Sum'

Sum' — +number Sum' | &
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, 1. Goal — Expr 5. Term — Term * Factor

Expr — Term EXpI’ 2. Expr — Expr + Term 6. | Term /Factor
d N - J 3. | Expr—Term 7. | Factor

Expr- — +Term Expr ,/ Term Expr' | & 1 | Torm 8 Foctor om )
Term — Factor Term g | id
Term' — *Factor Term' | / Factor Term' | ¢

(Goal — Expr and Factor —» number | id remain unchanged)

.&- prOdUCtlonS SEE S 4\_1))3]\ Pr= Ar_\jsl\ d;\ % Jaxs sdalall ‘\.JAJJ\)AM
A Ay Ay o A, ST S T

2. Fori=1tondo
for j=1toi-1do
I) replace each production of the form A, —A;y with

the productions A, > 6, v [ o,y [ ... [ O, 7
where A;— 6, | 0, [ ... | o, are all the current A; productions
Il) eliminate the immediate left recursion among the A,
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(= (Predictive Parser ¢ s:ill < y=all 3 )S8) Backtrack daleal daladl (0 o yma oy 2 3 Sdl) o
coaill e anl g e g sl IS
:Basic idea 4ulu) 5 Sdl) .
e g g (2] praall FUl LAY saa g A8l s 5 ol e A @ [ b W production JSU
* 1- FIRST sets:
duli A4l e S pedas A Terrminals 4uasill el 4 gane Jiai FIRST(A) 4o saxall 8 (A) 3au IS da\ (ya @
A e daiial) Judldl (e ST gl Bas)
14 8 Ang Al B gl 1la
FIRST(Expr' )={+,-,&}, FIRST(Term' )={*,/,&}, FIRST(Factor)={number, id}

e 2- The LL(1) property (L - left-to-right, L - leftmost, 1 — lookahead)
o 3l 8aa o s il GAh 5A—a Cealiill IS jela 1
sl e Jah a5 Ge g 5l day pmanal) GELEY) U ) @ mall s 35 FIRST(a)FIRST(b) = &
Jlwalds os  dias 4 ’Aﬁi) day 44l /VJ;AU/ .
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14 8 Ang Al B gl 1la
FIRST(Expr' )={+,-,&}, FIRST(Term' )={*,/,&}, FIRST(Factor)={number, id}

e 2- The LL(1) property (L - left-to-right, L - leftmost, 1 — lookahead)
o 3l 8aa o s il GAh 5A—a Cealiill IS jela 1
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Main ()
token=next token() ;
if (Expr () T=false)
then <next compilation step>
else return Talse;

Expr ()
1f (Term()==false)
then result=false
else if (EPrime()==
then result=false
else result=true
return result

false)

EPrime ()
if (token=='4+' or '-') then
token=next token ()
if (Term()==false)
then result=false
elseif (EPrime ()==false)
then result=false
else result=true
else result=true /* g */
return result

Term ()
if (Factor ()==false)
then result=false
else if (TPrime ()==false)
then result=false
else result=true
return result

"TPrime ()
if (token=='*' or
token=next token|()
if (Factor()==false)
then result=false
else if (TPrime ()==
then result=false
else result=true
else result=true
return result

Factor ()

if (token=='number' or
token=next token()
result=true

else
report syntax error
result=false

return result

s ¥ slaadl an il o 3l i sral) avac

Goal — Expr

'/') then

false)

'id') then

Expr — Term Expr'
Expr' — +Term Expr' | — Term Expr' | &
Term — Factor Term'
Term' — *Factor Term' | / Factor Term' | ¢
Factor — number | id remain unchanged)
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TLL(1) duald pecaty Y (s =&l Grammar =il o) 1Ak
M\Aj\ XYY MSJA_\M dJ)A_\uSA.\_u\AAY\ ga:usé
Ata ) pAd)
D8I ) ) ae A8 ikl <q oS3 kY prefix 4 as sl «( non-terminal «iauasd e n) A S dal e -1
Al e

Y ¢ / /;u; A—ab b b b JSL AulALUOKJ_LLu/Lé_Lu:c £ ;UE/.J/-Z
gl Ay O e ;lab,lab,][...[ab [y e ey L,a((ffj./l_,/_w.u

Z—>b,|b,[bs]...|b, sA—>aZ | ¥y
S yide Prefix (alsl sl s 2pny Y ia G Lo S
Example: A —»ab, [ ab, [ ab; would become A - aZand Z —» b, [b,[b;
Note the graphical representation:
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Goal — Expr Term — Factor * Term
Expr — Term + Expr | Factor / Term
| Term — Expr | Factor
| Term Factor — number
[ id
i) Gl e s sa sl el eopillall WIS 8 Term sl il fawilly i3S, Expr dpaadl) il ddliaal) ac) all pe 205 Ll
(Term U S Factor 5 Expr 4 4 Term ) 4ld s
‘um -Jal
FIRST(Term)=FIRST(Term)FIRST(Term)={number, id}. $
FIRST(Factor)=FIRST(Factor)"FIRST(Factor)={number, id}. Al

I LL(1)

Applying left factoring°

Expr — Term Expr FIRST(+)={+}; FIRST(=)={=}; FIRST(&)={&};
Expr — + Expr /0 Expr | &  FIRST(=) FIRST(+) N FIRST(g)= =

Term aFactor Term’ FIRST(*)={*}; FIRST(/)={/}; FIRST(g)= {g}
Term — * Term | /Term | & FIRST(*) FIRST(/) N FIRST(¢)= =
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Left Factoring

. Goal — Expr

. Expr — Term Expr”

. Expr’— + Expr

| - Expr

| &

. Term — Factor Term”
. Term —* Term

| / Term

| &

10. Factor — number

11. | id

© 0O ~NoO U~ WNR
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Y Syntax Analysis sae) sall Jlall

Rule | Sentential Form Input
- Goal | x — 2*y
1 Expr | x — 2%y
2 Term Expr’ | x —2*y
6 Factor Term” Expr’ | x — 2*y
11 id Term” Expr’ | x — 2%y
Match | id Term” Expr’ X | —2*y
9 id € Expr’ X | — 2%y
4 id — EXpr X |—=2%y
Match | id — Expr X —| 2%y
2 id — Term Expr’ X —| 2%y
6 id — Factor Term” Expr’ X — | 2*y
10 | id—num Term” Expr’ X —| 2%y
Match | id — num Term” Expr’ Xx—2|*y
7 id —num * Term Expr’ X—2|*y
Match | id — num * Term Expr’ X —2*|y
6 id —num * Factor Term” Expr” | x —2* |y
11 | id—num*id Term Expr’ x—2%|y
Match | id —num * id Term” Expr’ X — 2%y |
9 id —num * id Expr’ X — 2%y |
5 id —num * id X — 2%y |
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