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@ 137E9Hr (Lexical Analysis)

. ERETA: it (i == J)
printf(‘equal I ") ;
else
numb = 1T,
- EFRUFRFENE GRS RmIFERD
\tif (i == \n\t\tprintf(“equal!"); \n\telse\n\t\tnumb = 1.
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S FE4MHL (Name)
o TR MBEAEFRZT B EME (Attribute)

o T HEERFARMEIEN T $ 694X (Pattern)
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+ H—MESR/W— 1 EEMEE (FTkiA) A
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» token := <token_ name, attribute value>
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« Bl FIRFIdEMROIEEE, AR BB EF
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(id, ¥EmfFS3kHposition BAIFEST) e R
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R e initial + (d. fEEESFEinitial kB L, [
rate » 60 (add_op)
(d, jemRFSFhrates B HIEED 3 | rate
(mul_ op) g
(number, E#{E60) (541 )
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if (i == j) printf{“equal! ")
else numb = 1;

st (JEX) RN R

if if F A, f
else else Ffre. | s, e
relation ==, <, == xR < H <= X -
<= e
id i, |, numb HFETKNFERT $
number 1, 3.1, 10, 2.8 f=4T# A ® %%
E12
literal “equal !” 715 e ZNEfEERET] T

KI T ¥



b

IRTE

A HTER

1C5 (token)

L X 2

o0

L X 2

o0

1 187X ik

A \ES =t B4
WAL EN X
18] i IR A A
AL B shde: NFA. DFA
N &k X —NFA — DFA —4L i 9DFA

getNextToken /

BRI TR

He%




@ EEARHEZR

s IEBREHA T —IES
s ZEKMMAREL: 0. 1. 2. 3. ... 9
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o T LA M KL T B T R 0 B




@ EEARHEZR

« FREHMAT —NESR
c ZAAMMBRELT: 0. 1. 2. 3. ... 9
e 2841 X 10, 123, 1001. 19461. ...
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ATIUMO-9FRE i —
| EREEEE
digit = 0[1]2|...|9
digits = digit digit*
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« FREHMAT —NESR
c ZAAMMBRELT: 0. 1. 2. 3. ... 9
e 2841 X 10, 123, 1001. 19461. ...
o VLA R AR TR B R T R 0 B

digit = 0[1]2]...|9

digits = digit digit*
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digits = digit digit*
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c BRAKMMREL: 0. 1. 2. 3. ... 9 digit = 0|1/2]...|9
e 2841 X 10. 123, 1001. 19461. ...
* T ARl R A T AR R R 8 $

digits = digit digit*
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digit |2/

other
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digits = digit digit*

Rk
digit

other .

digit O
N S [ FESE > IR H—1 48123
RS 2R

Lookahead




@ EEXHRE

o= 1E I
 ERSHR T —MEA EN=ER
c BRAKMMREL: 0. 1. 2. 3. ... 9 digit = 0|1/2]...|9
e 2841 X 10. 123, 1001. 19461. ...
* T ARl R A T AR R R 8 $

digits = digit digit*
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@ F/NEREEHRE]?

« 1.5, 10.28, 237.8, 8848.86 (20205 E M EKIBHAT

iﬁ
il
o

HAEE digit — 0[1]2]...|9

BHER4 digits — digit digit*

INBIEB S digits — digit digit*
NI B S BB number—digit digit*. digit digit*

IEMZRE =
(Regular Expression )
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« 1.5, 10.28, 237.8, 8848.86 (20205 E M EKIBHAT
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EEXHZF digit > [0—9]

BHE4S digits > digit™
INGIER4y digits = digit*
/N EEE S number — digitt . digit*

IEMZRE =
(Regular Expression )
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number — digit™ . digit*

digit
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@ IENZFRIXT, (Regular Expr)

. — i 5e4R
> = {a, b]

alb {a, b}
(@a|b)(a| b) {aa, ab, ba, bb}
»aalab| ba|bb {aa, ab, ba, bb}

\/ \/
0’0 0’0
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< (a| b) HafebM R TH &
« SRIPIF
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@ IENZFRIXT, (Regular Expr)

 ENR RS R R AES
ENs | ENEE

€ {}

a {a} ae)

(r) L(r) r2 E N X,

(r) | (s) L(NUL(S) rfesZER X
(r)(s) L(r)L(s) rfes % £ W X
(r) (L(n) r2 £ X,

) Tl E X 5ok :
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@ ENEXRHIF

ACESNRATERRE . AFMTRIZAEKNE

| letter = A|B|...|Z|al|lb]...|
z| _

digit > 0| 1| ...]?9
id — letter_(letter_ Idigit)*

Uu




@ ENEX

bottom-upZix
o NTFHEBEILXGES, A THERIHENX, TAMHERZGIEN
A, BRHXBENXESELR, BR—IN5ZET EERGENFT.

d; > rq

d, > r,

d, —>r,
¢ BEAND W EFALRR, ZFHFF, notin X
o BAGAR 2 U{d, dy, ..., diy } EFER] X



@ ENEXRHIF

- TR S¥E&ES, $11946,11.28,63E8,1.99E-6



@ ENEXRHIF

- TR S¥E&ES, $11946,11.28,63E8,1.99E-6

digit—=0 1] ... |9

digits — digit digit*

optional_fraction = .digitsle

optional_exponent > ( E ( + | — | € ) digits ) | &

number—>digits optional_fraction optional_exponent



@ ENEXRHIF

- TRSHES, #H1946,11.28,63E8,1.99E-6
digit—=>0 | 1] ...] 9 [0-9]
digits = digit digit*
optional_fraction = .digitsle
optional_exponent = ( E ( + | — | ¢ ) digits ) | &

number—>digits optional_fraction optional_exponent

- BHERR

number — digit* (.digit*)? (E[+=]? digit*)?




@ ENEXRHIF

while = while

do — do

relop > < [ <=|=|<>|>]|>=
letter_ —> [A—Za—z_]

id = letter_ (letter_ | digit )*

number — digitt (.digit*)? (E[+=]2 digit*)?

delim — blank | tab | newline
ws —> delim*

B IENNEFHFSHNEX, WMENEE ENKEIZR BN S ?
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@ 1EEICSENRA: Hi%E

REET
BERS

return(relop, LE)

- E#:[E (transition diagram)

o relopo><|<=|=|<>|>|>=

> return(relop, NE)

eturn(relop, LT)

it

ESERTRHEA
[ER—MuE




. AR RPN

¢ id — letter (letter | digit )*

letter=} digit
AR
H—)@ otter (10 other return(/nsta///a( ))
\_/ 4
(installl A% ZARR R
ARFSEA, FHEE

wSkistt, ML
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+ TS HHERERE

number — digitt (.digit*)? (E[+—]? digit*)?

return( JinstaliNumd ) )



- EARNERE

delim — blank | tab | newline
ws — delim+

delim

*
Fih delim Q other
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» 61 relopRY%Ei% E R SCH




@ ETERBRERNEZESH

» 61 relopRY%Ei% E R SCH

TOKEN getRelopl) |
TOKEN retToken = new(RELOP);
while (1) {
switch (state) {
case 0: ¢ = nextChar();
if (c == '<") state FFI§:
else if (c == '='I"state
else if (c == ">') state = 6.

br::kfail(); TERE =
' BEMEEIRIRE

case 1. ...

case 8: retract| Fr———— 's
retToken. attribute‘l [@];R ]

return(retToken) ;

j



@ EESRRIRSR R R

R = Whitespace | Integer | Identifier] ‘+’

7.7 “foo+3”

+“f” I E R, A HE Identifier

{2 & “fo” ki R, “foo” &)

JefT L A? X

t B, 12 “foo+" ]

“X4...X; € L(R) #H X4...X, € L(R)

Maximal match #L1|;
BT ER ¥R KITE




@ EESRRIRSR R R

R = Whitespace| ‘new’ | Integer| Identifieri2#| “new foo”
““new” L& R, AFHARHLRE ‘Nnew’
2% “new” It K |[dentifier

Jef T A? 4R
*Xq...X; € L(R;) A B Xq...x; € L(Ry)

.2 match HLA:

SHFATEHEX (=R j<k)
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@ ETERBRERNEZESH

» 61 relopRY%Ei% E R SCH

TOKEN getRe|Op() {
TOKEN retToken = new(RELOP);

while (1) {
switch (state) {
case 0: ¢ = nextChar().

if (c =="<) stateaﬁzﬁ
else if (c == '=
else if (c == ">') state = 6.

br::kftiall HsE4bE, = ]
case 1: ... ﬁEMﬁEWE

‘".IEE BARETE—PMENEN
S )R E — MRS R E ?
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3 Eomove : S x (Yulel ) = P(S)

K& A E— RS
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a
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\/
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BEETSAETRES
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0 0,13 | {0
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e
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O E#EEmove : S x ( Xufe} ) = P(S)

ad XF— Moken,

v ATHRES KRS RE B2,

s KRB EGFAE

s 2XAEEF X => KRRAK

s F IR % project, B F ARG+
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Lu

* #l DFAZER Ofl1 NI R BN FRIE

1

il >( 1 | BOZ1
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@ NFA vs. DFA

* NFAs and DFAs recognize the same set of languages
(regular languages)

* Major differences:

\/

* Move function
S x(JuUtgl) = P(S) NFA
Sx) >SS DFA

\/

** DFA does not accept € as input

 DFAs are faster to execute

\/

% There are no choices to consider



@ NFA vs. DFA

* For a given language I;)IFA can be simpler than DFA

Fia )@ a_)‘ a 9‘

 DFA can be exponentially larger than NFA
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K& Ge-H & H % (& closure(move(A, a,))), %% &%t FTDFAY 65—
MEARES, RAR—AZHHDFAKS

4

L)

L)

4

1)

L)

00



@ NFAZIDFARIZE#R

» fl(alb)*ab, NFAIIT, IBEBTEHLADFA




@ NFAZIDFARNZEH

AR ‘Jjj—'

O-Q,

oS osloslo
o™




@ NFAZIDFARIZE#R

A4={0,1,2,4,7] gprs | AR
oS b




@ NFAZIDFARIZE#R

A=00,1,24,7} o | AT
B={1,2,34,678 W&, T
A B

ey

%t " j@

€




@ NFAZIDFARNZE

a = A
i

RS
WX

S

KR
SR KX

o

-




@ NFAZIDFARNZE

ST
S

NS
M~
SN
SR K

o

\ MRS
RS a b

A B C

B B

C B C

Q)
j@aa




WA=

TS
A
B

=@

J

& X

NN
VNV SNy
¥ Y &
N Y Y
~ N NN
ST
1 n |

TRORAQ

=
e

g@

€
—




WA=

TS
A
B

=@

J

B R

NN
SQVVERVE
¥ Y &
SO Y
~ AN NN
ST
1 n |

TRORQ

=
e

g@

€
—




WA=

TS
A
B

=@

B R

NN
SQVVERVE
¥ Y &
SO Y
~ AN NN
ST
1 n |

TRORQ

)

€

a
—

(5
—

e

g@

€
—







@ NFAE/DFARIZEHR

ABES b TREEEAR—
zalﬁilzb % . E?%E'Js?zf‘a‘j DFA
NBEzH , 7 b
gz:ﬁl-n\ a la \b ;:ﬁﬁ )@
\_/ v
¢ ¢ 7




105 (token)

BB —| AEpHE | | EEER |- »
getNextToken /
Fex

O 3RS ihR
A @A s BahERK

o 18] B ARG A JE N X
o 16k BLAIRA: HIRE
A& ah#: NFA. DFA
o L] Ak X SNFA — DFA —4k & #9DFA

4

*

¢ @

®

®

53

*

4

®

®



AFIBE A X5l BIRZE&
o MRAB K, 2T EFHDMRGE, 2RAFRETKEC, WRBE L, #
i $b, BXEZRKRSD

+ AHICEAT X3RS

L)

’0

» RART & T B kA2 L &G AR A S

b
()
e
ST i |
= C)
a

a

<

:



- 1. RRBRESRINEREKS
{A, B, C}, {D}
move({A, B, C}, a) = {B}
move({A, B, C}, b) = {C, D}




- 1. REBREZRNSREX S
{A, B, C}, {D}
move({A, B, C}, a) = {B}
move({A, B, C}, b) = {C, D}

< 2. BREER A
{A, C}, {B}, {D} @
move({A, C}, a) = {B} b la

move({A, C},b) = {C} T é




1L BRESERESRSERS ’
(A, B, C}, {D} i @
move({A, B, C}, a) = {B} W
move({A, B, C}, b) = {C, D} ‘
o 2. BKIF R g”)
{A, C}, {B}, {D} ©
la

¥
©)

a

move({A, C}, a) = {B} b
move({A, C},b) = {C} _ftid Lg

a
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https://stackoverflow.com/questions/35272592/how-are-finite-automata-implemented-in-code
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