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Jlekninga 1

1.1 Bseaeunne

1. Jlekcruecknit aHaM3
Pasbuenne BXo/ia Ha TOKEHBI (JIEKCEMBI)

2. Cunrakcnueckuit pastop (Parsing)
Ilo Tokenam u CHHTAKCHUCY S3BIKA IOJIydaeM AepeBO pa3bopa

3. Kommmsiiimst
Ilo nepeBy pasbopa U ceMaHTHKE SI3bIKa II0JIy4aeM Pe3yJibTaT

Ipumep.
e Tokensl: -, +, (, ), n(uucio)

e ['pammaTuka

Omna HeoJIHO3HAYHA.:

2+2-2

/N

E + E

/N

n E . E




Jlexmust 1 Jlekmuu o Metomam Tpancnasamuu 5 cemecTp

2+2-2

N
AN

n n

[TounnuM rpaMMaTUKy Tak, YTOOBI OHA OblLiIa OJIHO3HAYHA

E — T

E _> T + E - Ey,"L(—!T BEPHO TOJIBKO [IJIfI IPaBOBCCOIUATUBHBIX
T —» F

T — T-F

F — n

F — (B)

Yacrto ymobno o6beanauTh maru 2 u 3. B 3ToM npumepe MOXKHO Cpa3y BBIUUCIATH 3HATEHUE
BBIpaXKeHHsT 06XO0/IsI IOCTPOEHKE JiepeBa pa3bopa.

Onpenenenne. CuHTAKCUYECKHU yrpaBjsieMasi TpaHcasaius — | Jlogenars

1.2 Hucxonaimii anains

Sameuarue. KCIT' — crocob zananus KC sa3bika
o Andasur ¥ — MHOXKECTBO TOKEHOB
e Herepmunansr N
e CraproBbrit nerepmunan S € N
e Ilpasmia P C N x (N UZX)*
Obosnauenue. (A,o) € P — A — «

Obosnaverue.

a€(cUN)*
— a=ajAas
— B =aifay
- A—-¢eP

a = [ — u3 « BoiBoguTCH ( 3a OJUH IIIar
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Jlexmust 1 Jlekmuu o Metomam Tpancnasamuu 5 cemecTp

o L) ={z|S="2} 2zex
e Onnosnaunass KCI' — jyist cjioBa 3 sI3bIKa €JMHCTBEHHOE JIepeBO pa3bopa.

Onpenesnenune. ' € LL(1), ecimn

o S="xAa = xéa =" xcy
o S="xAB = anp =" xcz

c€Xmwmm (c,y,z =¢)
Torma & =1

Onpepnenenne. I' € LL(k), ecom

o §=*xAa = xa =% xcy
o S=*xAB = xnf =* xcz

ceXFum (ce B<k y,z=¢)
Torma & =1

Onpenenenue.
e FIRST : (NUX)* — 2=V}

def

FIRST (o) {c|a =* B} U {e]a =" ¢}

e FOLLOW : N — 23U{%}

def

FOLLOW (a) {c|S =" adcB} U{$|S =" aA}

Teopema 1.2.1. T € LL(1) & VA= o, A= [

1. FIRST(a) N FIRST(B) = @
2. £ € FIRST(a) = FIRST(8) N FOLLOW (A) = &

ITMO y2019 Page 4 of 10



[N ) © ~

Jlekninga 2

2.1 LL(1) rpamMaTHKa

Jlemma 1.
a=c¢f = FIRST(a) = {c}
a=¢ = FIRST(a) = {c}
a=Af = FIRST(a) = FIRST(a) \ e U (FIRST(8) ecau e € FIRST(A))

o Maccue FIRST[]: map<NonTerm, Set<Termi>>: N — 2%Y{c}

while(change) :
for A—wael:
FIRST[A] U= FIRST (o)

Jloxaszamenvcmeo. | VlcipaBuTh

FIRST[A] C FIRST(A) = ¢ € FIRST(A) u ¢ ¢ FIRST[4]

Torna A =% ce, k ~» min. TIpeamonoxum, 4o Ha k-TOH HTEPAINN HUYETO He MOMEHSIOCH, HO
MBI Tiponuii mpasuio A =F a = ce, npoTuBopeune. O

Jlemma 2.

o FOLLOW[]

FOLLOW[S] = \{§\}
while(change) :
for A—sael:
for B: a=pBBy:
FOLLOW[B] U= FIRST(y)\e U (FOLLOW(A) ecau e € FIRST(vy))

Ipumep.

E—-FE+T
E—->T
T—T-FE
T—F
F — (E)
F—n



Jlexrust 2 Jlekmuu o Metomam Tpancnasamuu 5 cemecTp

IRST |

/-\AAPﬂ
S 33

ST

ITposepum, uro LL(1):
FIRST(E) NFIRST(T) = {(,n} # @

= He LL(1)
Jokasameavemeo Teopemwi. Ilycrs e LL(1), Torga £ # 1

1. & He mopoxkjaer €, 1) He nopoxkaaer e —> ¢ € FIRST() u ¢ € FIRST(n)

2. & mopoxkaer &, n nopoxjgaer e = ¢ € FIRST (&) u € € FIRST(n)

3. & nopoxkpaer €, 1 He nopoxyuaer ¢ = ¢ € FIRST(¢), ¢ € FOLLOW(A), ¢ € FIRST(n)

O
Onpenesnenue. I’ — neBOpeKypCUBHas, eCin
JA: A=" Aa

VYrBepxkaeuue. Jlesopexypcusnas —> ne LL(1) (nowmnu ecezda)

3ameuwarue. HemocpeacrBennas jeBast pekypcusi: A — Aa. A He MOPOXKIAOMU, 3HAYUT €CTh

A— G
e ¢ € FIRST(B)
e ¢ € FIRST(A«)

A
A
A
A
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Jlexrust 2 Jlekmuu o Metomam Tpancnasamuu 5 cemecTp
A
/N
B A’
/N
o A’
/N
« A’

A — BA
A — oA
A — ¢

Omnpenenenne. A — af, A — oy — npaBoe BeTBJIEHUE

YrBepxkaenune. IIpasoe semeaenue = wne LL(1) (nowmu ecezda)

A— aA’

A =B

A =~y
IIpumep. TlepecTpouM IrpaMMATHKY JIJIsT BBIPAYKEHMIA:

E—TFE
E — +TFE'
E —¢
T — FT'
T — .FT'
T — ¢
F — (E)
F—n

FIRST | FOLLOW
E | n( $)
E | e+ )
T | nc
T | ¢ -
F | nc

$)
$)
3

+ 4+

)

Srto LL(1) rpammMaruka.

2.2 KoHcTpynpoBaHue napceposB

e Crepxy (Top Down). 3HaeM KOpeHb, HAUUHAEM C HErO

e Cumsy (Bottom Up). 3HaeMm KpOHY, HAUNHAEM C TOKEHOB
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Jlexrust 2 Jlekmuu o Metomam Tpancnasamuu 5 cemecTp

2.2.1 PekypcuBHBIil CITyCK
KonTexcr:

e Texymuit TokeH (token)

e nextToken() — cieayromuii TOKEH

e FIRST1(a) = FIRST(«) \ ¢ U(FOLLOW (A) eciin ¢ € FIRST(«))

1 Tree AQ):

2 r = Tree(A)

3 switch(token) :

4 case FIRST1(aq):

5 // o

6 case FIRST1(as):

7 // s

8 .

9 case FIRST1(a;):

10 for Xj H ai:XlXQ...:
1 // X;=c¢ - mepmunan
12 ensure X; = token

13 nextToken ()

14 r.addChild(Xj)

15 // Xj=A - nemepmuran
16 r.addChild(Xj())
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Jlekninga 3

3.1 XBocToBasi peKypcugd

IIpumep.
— A«
A—p
3
— BA'
A — oA’
A — ¢
def AQ):
res = Node(A)
switch(token) :
case FIRST1(f;):
#
case FIRST1(fs):
#

# .
cur = Node(A)
res.add(cur)
while token € FIRST1(«q;):
switch(token):
cur.add(...)

#

3.2 VYnpaiadioniasag TadbJIAma

I — LL(1)

Homnenars

Ipumep.
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Jlexrust 3

Jlekmuu o Metomam Tpancnasamuu 5 cemecTp

(1) E—F
(2) E'—+4+TFE
(3) E'—e¢
4 T — FT'
(5) TN — -FT'
6) TN—¢
(7) F—n
(8) F—(E)
FIRST | FOLLOW
E | (in ), $
E' | +,¢e ),$
T | (,n +,),%
T | - ¢ ), %
F (,TL '7+7)7$
no+ () $
E 1 1
£’ 2 3 3
T 4 4
T’ 6 5 6 6
F 7 8
def E() -> int:
res = TQ)
while token == '+':
nextToken ()
res += T()
return res
def E() -> int:
res = T()
res = E_(res)
return res
def E_(acc: int) -> int:
if token == '+':
nextToken ()
t =TO
acc += t
res = E_(acc)
elif token == ')' or token == '$§':

res = acc
return res
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