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Syntax Analysis: Context-Free Grammar and Syntax Representation

%O} Q}o@ Q_v QO =Q Q} R uDt R= pkDUt Qt=Qo “1

S → SS + | SS ∗ | a

"Owtv O}rwD Qt=Qo u}= \UwD u=wD|t =Q aa + a∗ |xDWQ xm O}yO u=Wv “hr=”
"O} R=U@ xDWQ u}= |=Q@ =Q (parse tree) x} RHD CNQO “?”

#Ovm|t O}rwD =Q |v=@ R xJ Qt=Qo u}= “G”

#OwW|t O}rwD Q} R |=yQt=Qo R= l} Qy \UwD |v=@ R xJ “2

S → 0S1 | 01 “hr=”
S → +SS | − SS | a “?”

S → S(S)S | ǫ “G”

S → aSbS | bSaS | ǫ “O”

S → a | S + S | SS | S ∗ | (S) “y”

#=QJ #CU= sy@t jwi u} QtD |=yQt=Qo R= l} s=Om “3

%O} R=U@ uDt R= pkDUt Qt=Qo l} ’Q} R |=yu=@ R R= l} Qy |=Q@ “4

(prefix) |OvwW}B pmW x@ u=wD w ∗ ’+ |=yQorta =@ |[=} Q |=yCQ=@a “hr=”
(postfix) |OvwUB pmW x@ u=wD w ∗ ’+ |=yQorta =@ |[=} Q |=yCQ=@a “?”

"Ov=xOW =OH =t=m =@ xm =yxU=vW R= (left-associative) ‹AJ R= Q}PBCmQW› |=yCU}r “G”
"Ov=xOW =OH =t=m =@ xm =yxU=vW R= (right-associative) ‹CU=Q R= Q}PBCmQW› |=yCU}r “O”

+ − ∗/ |OvwrtawO Qorta Q=yJ =@ =yxU=vW w O=Oa= R= |[=} Q |=yCQ=@a “y”
"O}}=tv xi=[= =Q (unary) |OvwrtalD j} QiD w ‘tH “y4” |[=} Q |=yQorta x@ “w”

"OvW=@v sy@t xm O}vm |U} wvR=@ |=xvwo x@ =Q jwi u} QtD |=yQt=Qo “5

"OvW=@ xDW=Ov AJ R= |DWoR=@ =} lQDWt OvwW}B xm O}vm |U} wvR=@ |=xvwo x@ =Q jwi u} QtD |=yQt=Qo “6

%O}yO MU=B =Q Q} R |=yVUQB ’Q} R Qt=Qo =@ \=@DQ= QO “7

S → Aa | aBb | aBbDc

A → Sa | ǫ

B → CD

C → Ba | ǫ

D → Db | E | ǫ

E → Ec | D | ǫ
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2 |xQ=tW h}rmD Qr}=Bt=m |L=Q] pwY=

"O}U} wv@ =Q jwi Qt=Qo |xDi=}Vy=m CQwY “hr=”
"O}U} wv@ =Q pY=L Qt=Qo ’AJ R= |Q}oQwDm =i R=TB w O}vm ‘iQ jwi Qt=Qo R= =Q s}kDUtQ}e w s}kDUt AJ R= |DWoR=@ “?”

"O}vm hQ]Q@ Q} R Qt=Qo R= =Q AJ R= |DWoR=@ “8

S → Sab | SaS | X

X → Xc | a | b

%O} Q}o@ Q_v QO =Q Q} R Qt=Qo “9
S → S00 | 11S | 0S1 | 10S | ǫ

"CU= O}rwD p@=k jwi Qt=Qo |xr}Uw x@ 111000 |xDWQ xm O}yO u=Wv “hr=”
"O} R=U@ =Q =yv; |xty #OQ=O OwHw xDWQ u}= |=Q@ Cw=iDt (parse tree) |x} RHD CNQO OvJ “?”

"Ovm|t O}rwD =Q GwR pw] x@ =yxDWQ s=tD xm O}vm p}O@D |vDt R= pkDUt Qt=Qo x@ =Q jwi Qt=Qo ’sRq Oa=wk uOQm xi=[= =@ “G”

=Q OwN Ovwrta wO # Qorta "Ovm|t h} QaD |U}rov= |=@ir= hwQL R= pmWDt |}=yxDWQ |=Q@ =Q # w $ Qorta wO wQ@ wQ Qt=Qo “10
swO Ovwrta |=yDv= x@ =Q u; w xOQm (reverse) Twmat =Q OwN pw= Ovwrta $ Qorta w (concatenation) Ov=@UJ|t sy x@

%$ Qorta |=Q@ p=Ft "Ov=@UJ|t OwN

abc$def = defcba

%Q} R Qt=Qo x@ xHwD =@ "OQ=O |QDq=@ C} wrw= # Qorta x@ C@Uv $ Qorta

S′ → S

S → T$S | T#S | T

T → string

#CU}J xyz$hij#cs CQ=@a pY=L “hr=”
"O}yO u=Wv a#b$c xDWQ |=Q@ =Q (syntax tree) wLv CNQO w (parse tree) x} RHD CNQO ’u} QDCU=Q j=kDW= l} “?”

"OW=@ s=y@= R= |Q=a xm O}@=}@ =Q |rO=at Qt=Qo ’OQ=O |QDq=@ C} wrw= # Qorta x@ C@Uv $ Qorta xmv}= x@ xHwD =@ “G”

|=xH}Dv xJ Qo}Om} x@ C@Uv =yQorta C} wrw= =@ x]@=Q QO. CU= xOW xDWwv |k]vt C=}rta |=Q@ xm O} Q}o@ Q_v QO =Q Q} R Qt=Qo “11
#CiQo u=wD|t

X → Xor Y | Y

Y → Y and Z | Z

Z → not Z | (X) | true | false
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