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FLA (Fall 2024) — Project

Designed for course: Formal Languages and Automata (Fall 2024), Nanjing University(NJU)

May The Force Be With You!

e FLA (Fall 2024) — Project
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AARERR, ZRZEFCSertyfitt, BHMHAERMcodingl A RAREX—)ERM E—SETRA. B, #ET
RAFTIULRN—ERR: EXMXHFNRE, BNFENTEMF4, BMEFAIE,

2. SLHO TR

EARRZF, HNUIR)WEREEZIRN— WBEET#EHL(DPDA) f1 ERHL(TM) B9RIIE, HEEBEL
HIERMEBUEITH S EIBENRER(DFA XTI ERT, SARBNSERAEETENL),

REER C++ SLM— Linux TEITH&G<LT IR o, ATEMETT PDAS TM 2. EaG<THIET
, fEA PDA E TM BRI GRMMAFHBERNSE, oL —1T5174

fla —

usage: fla [-h|-—-help] <pda> <input>
fla [-v|--verbose] [-h|--help] <tm> <input>

fla anbn.pda aaabbb
true

fla anbn.pda aabbb
false

fla palindrome_detector.tm 100010001
true

fla palindrome_detector.tm 10001000
false

fla palindrome_detector.tm 100A1A001
illegal input

BNREMEE—TRAPRIFNGLITIR:

1. BEGLSTIANERIE. flW, MNGaITIAVSEHEMEAER, BETREEmEmLEPITE
TIMIER (WBE), R stdout (XBIE—1TIBTER. LN, BRERERRIDIIESRRBL
(stderr) FIR[EE1R exit code, — PN EIFH practice 2121 -v 5 --verbose %A, 7E verbose R T
FTENEZMER, XA AEEEIIRIER,

2. FEESHAERTEZSROIEIXHE . Linux RFEIRMET mktemp RIVRE, BTERBEESHBEEN
1 API,

3. MIFEIRALE, MRIMEFOSEY, HIRENBIHTHR.
3 ESNE

ANTEBBMNNEWR, BEFRR, (REETHPDA. TMEEFRIRIT (RE R13) . MARFIME (K5
, LX) AEBDIER BT,

—: C++EFIRiT

BEBMNEFBEERTRSEUBMND . BTEEITZANXGER ( , T X)), EERR
SR BMNIBTHITR,

(1) : FRHraES

PDARRHT 3%
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SEMRPL LN PDA BFIEE, LIM—TPDATEFEMZR,

K
1. ZRENTZS BETS IEFRARITIZAGY PDA 2% (NG 2175 8H Y )o
HIRAIE: ERMANPDARFEAREIBIE, & stderr Rt —1T , FHIREIFEIR exit
code 1.

2. PDA RRFMIERE, 18515 2 34— PDA HEHIES,
TMAE 2%
SEWRZHALNERNEFES, SN SHERNEFRITE,
Bk

1. ZET 23 RS IE BRI AR B RAVIZF (Bl <7280 )o

HIRAE: ERANBERNERARTEIBIE, & stderr RFHE—1T , FHIREFIR exit
code 1,
EMER D EIEET S, AHEATEEENERNERFBERMEXER, XthAl)

BRI E REF .
2. ERNEFBENTHE, BESZHNN—SHERIRLEE.
HSH A EFRATAN AR, BINZMRIE? (RK: BEEINRER)
(2) : ®H=R

PDA#EIZZ

N

PDA 22T RIERIT SR BN S, HAIVEEBEI— 1 IIRA PDA 38, BIBHEIN—ITFFE BIGL1T8H
=2l ) TERTHB AN . PDA 2£83y DPDA, MAIREBHTWMAFTHREELIRIMERTIAL
PR (HIEW), 7E stdout Hil WE

TMEHLI 23

T™M BEFLEIRVETREE, BIHER—THNNSFERNEMSE, BLUFEAN—TFHES Be21T
P ) EAEIRMEVEAN .

NTEBRIM—TAPRFNGLITIE, HMNABERNENRZRTTRETR: S8R

B, EEERAT, MMRAEERMPTRESTERET; mE BT, RBFRERTENBZPER
MEYERTT A,

=K

B

1. FETm A\ SN EEE (BEIFEFREFRESHRTRANSER, ANTSENEX SN BiEiER). #H
R EMABAGIE, T stderr PHIL—1T , FIR[ETEIR exit code 1,
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2. BUUGITEEWMAS, BITERRE, BE—FEAFLHNAS BEDPINET LEENGEIETIERS)
i E stdout,

=

1. BTN BN EEY (BEIFIMAEFRERYRTHRANSE, BANSENEX SN FEER) .

HIRLIE: EWMABRALEE, 7E stderr FIRMUTRIAIREMAE IR (REERSE—TIEEZEFEIT),
HiR[E551% exit code 1,

Input: 100A1A001

ERR
error: 'A' was not declared in the set of input symbols
Input: 100A1A001

END

BRASEE, BUTRIAMERTER, Hik2:

Input: 1001001

RUN

2. BRBUETEEBAE. WTERN LSRR, 7 stdout FIRLATHE 4 HE RALAY— 1B AT

R

Step
State
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Tapeo
Heado :
Index1 :
Tapel

Headl

>RPr oSS
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SN
= W
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S

>

Step
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Head0 :
Index1 :
Tapel
Headl : ©
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Step i 29

State : halt_accept
Index0 : 7 8 9 10
Taped : t ru e

Head0® : ~

Indexl : 1

Tapel : _

Headl ~

1 ) ) R 0 RABEFHRS;

JF2: F BHE—1"RS| (W LERRGIFR 0) RADENEFT EESHMANE
EBTUENES;

A3 MRREE—FEFERA, HtETHIANE, F—FRBFESXMVBUENESWANER
ERETUE, EBEFOIBMEINERS] O;

A4 —RIBERT, MiRIEERTSIMINERNESHNNRSIMAFTEITE, RFTONRT LR
E=RASHRAFETRES 2B/ S RN MRS

25 HEBEXEREET/ASIMINERGTSH, FETHLENETHBREFSRERS], EHHES
X RR. R

Step 8

State cp

Indexd : 01234567
Taped : 1001001 _
Heado : ~
Indexl : 01234567
Tapel : 1001001 _
Headl i
Step 1 24

State : cmp

Index@ : 7

Taped : _

Heado : ~

Indexl : 1

Tapel _

Headl : ©°

Z6: AR Z B A— = A ERR, ERRFSE RN RS X
7. mfl:
Step : 19
State : s3

Indexd : 0123456789 10 11 12
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Taped : 11100000111 0 0

Heado : ~
Indexl : 6 7 8 9 10 11 12 13
Tapel 11110 0 0 1
Headl ~
JF7 HEEME VR ABNEFRETHESFR, BE iR
B (NS EFNER5|NAS) WERS|HITHIR,

3 BNBITERRE, BE—FBFTLNAET BRIIART LEELNRAFZRNGS) (FEARENHDL,
NF ERERERPNRE, REHATF LHATA o ARUTHABLER:

Result: true

END
WS Z, FNWTMERSRME 7 IR B, MYPDARMFHIRERXTEMBMER, BIRNT
debug Bt ] AR E X PDAEHIZRHY BRAEEARE AR MR, XFAE, (RAIIUESREF
IR SER T ME B (XEZEMD) .

— I MARERMESIEIT
PDARER

{ERM R PHIRAIPDA 12F15A, LI —PDARER, ZEFAIMAIERESTERE, PDAREFIBAFRNE

FRFEAFIMES: (), BRARAAEEEKR, BHtH o BT BHERE SR N T
o, MI7E stdout Ftt , ENEL o mEEANBENT:

./fla case.pda ((()))
true

./fla case.pda (()(())))
false

./fla case.pda (()()())
true

./fla case.pda ()(a)(())
Illegal Input

BRIZPDAR RIS a5 & 79 , XHUE NSRS .
SHFERNEF

AR PHERNE RNIZERFRIEE, SMATHTERNER,

1. T FIETREIRIE. BRI RSa~ibn)\ (i, i>0)$MF2 X, BERERRIENE—FKEF L
IR R$ciltimes j}$. BERARARNTEER, R . TRIRREGHIE—FEF
ERTHEERIMNIBEMAST, REMABLNT:
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./fla casel.tm ab
C

./Tla casel.tm aabb
cccc

./Tla casel.tm aaabb
ccccecc

./fla casel.tm aaaabbb
ccceecececccc

./Tla casel.tm abbba
illegal input

BRZE RNBRIE S ar =7 , XHEWSERIRRES .

2. TM—PEIRN, HEMTIES: $$L={1"p\|\p \text{ is a perfect square, }p \in \mathbb{N}"*+} $$
ERMAFHEEZEEY, WEE—KHFTLITE EfEM, FNFTED B, EREEN
BF-FEFLERTHESERIIMNSBEHEHMADT. ~OHMABENT:

./fla case2.tm 1
true

./fla case2.tm 111
false

./fla case2.tm 1111
true

./fla case2.tm 11111111
false

./fla case2.tm 111111111
true

BHZERNNBB S ER . X B RERIBIEES
4. BRI

1 ES— & ESZ. BMNSERBINEZRIPDA/TMIZ R AR I N 89— H 3 N\ R XSRSCILEIPDA/TMARHT 23
MAEIAZZRY IE BT,

2 ES=MAHR:

o Mid{EMRE LB SLIRHER,
o BTREREMAENMATIRIPDATR FHVIZITEA R ERMFHTINIL,

3. AR ERFATHITME, BEIAATEIN:

o {REYINE REGZTE ubuntu-20.04 x64 E{FF g++ 9.3.0 fHiE,
o {REVINEB mIFAE T MIT RN .

5. SLIIR L

EEFR: REIFEREE, BISHAERIABHTEER! BFIURESLMITHRETE!
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RGN
BUTABITRESRE ( ) Ef%:
1. RRBER . NEEFENRE. BHERMRABRKBT C++ fnEE; BAEF _HAHIX

HEREBRFLERNHITEERETR,
2. BRI YRIF AR o

3. PDAEF B X% . BRAEBE—1TPDARERXH

4. TMEFRBER 1/, BRABEMITTMIZR X il
5. LIRE . MERBEHE: 2MSIRITEE. TRTME. LRABFIEBRERS
. BERE, WRENIRNELSEIN, MREMEAEENAS, BEEEIAEBIR, NRR[EX
K205 (RRM).
6. BT#ESHwIFIA BATHRIFRY o RIREBWFAVEEN XM AR {ER AT
WiE, XK NG TIZER, BFREEEPHER,
XAHERRAIT:

|— 221220XXX-3K=.zip(502024XXXX-Z=[Y. zip)
|— 221220XXX-5Kk=.pdf (502024XXXX-Z[Y.pdf)
|- pda
|- case.pda
|= tm
|- casel.tm
|- case2.tm
|- README.md
|- fla—project
|— XX.cpp

|— cvunen
|- CMakeLists.txt

=R ES e

I SER A EBIEG AL ENJURE, HATRRBIEAITIER, BERN:
https://table.nju.edu.cn/dtable/links/442ddad4be31447d83e9

bd

ARSI {FE FAbox.nju.edu.cni#1TIRAS, IBRPEEN: https://box.nju.edu.cn/u/d/cae888137c3f4cQaa771/

Al =P

fi%1 PDA I2FiEE

PDA BUfZUILHEIR: $P=(Q.L,,6,0_0,z_0F)$, THEXMIEFEETREMZE T XCHDTAR.

t

Iy
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1RSEQ: bL20Fk, &1 (BIX&IE) PDAREN—T EIRBERERT); '+ RETHE— T

& (AF2-7[E); FREZBMURIGES 2. REA—THSTEZEAFH (FB . B
MTHZ ) "R, MAZRSHIRE, 0 . . F. BEERAR

MAgEHE—1TE (AF2-7[).,

il

#Q = {0,cp,cmp,mh,accept,accept2,accept3,acceptd,reject,reject_2}

2 MAMEEES: M7k, SNSZEMUEXES 2R, WMANSHARETE MR
SMYFTE ASCI AIRRFHN (EXZ A £EFGH). M

E RN = $e$, RERBRUNERE, HEEAN o
aNE
#S = {0,1}

3 ERMASEKG: L/t Tk, EFSZEMURES 2R, HLAFSHNARETENRF
. . SMYFRE ASCI I RRFH . BEERAR
. ME R X $e$, AETHMARNSEE,
Al

#G = {QillalbIC}

4. MBIRE q0: A Tk, EEBIN

i
#90 = 0

5. &%ERMNS 20: X Tk, EEBIN

5l
#20 = z

6. BERTEF: N7 sk, BNRTZBMURIGES PR, EEEIN

aNCIE
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#F = {accept}

7. EBE delta: BIMEBRNEA (BXEH) PDARRN—1T, TRABRN—TATH. AnAKH
7 < BIRES <BATS> <|BERIE S><FikS><RIFS>", THEID ZBU—1TZH8 IR,

o (#. IB) RE EXR REK.

o

MAFRS EXI WMAFSE.

BT S EXR HHEES&R Z.

o

(o]

BINFY BE T SR Z N SHEM. AEREEREM. =6

0 Z ql XXZ; HETRKRE ¢
; HEIMAR 0
; HEMRINFERRA Z
i T—MIRER gl
; REFERFRY (HEEINFERRN X, &ERN Z)

o]

q _ Z ql XXZ; BMARNZE

8. ERMET: MRAFELIFITIER, TERURXDS Tk, HERTIER N Y BEERMZIT.

aNE

; State cmp: compare two strings

q 0 Z ql XXZ

PDAEZ 5l

SSEHPDARFTREIS I

fi%2 BIRWIEREE

E RN R $M=(QZ,,5,9_0,B,F)$
THEXNERIEFBEREMZET EREBIRE.

1. REE Q: BA70 k. & (AXGHE) BRIEFN—1T BIT2EOERT); FZATHE—T

FF(AF2-7E); ERTZBMURIGES 2. RER—THSTEZAFH (FB N
FO-OMTHL ) TR, MAZIRSHRE, A . . F, BEERAR

MagE—1 = (ATF2-7[),

aNCIE
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#Q =
{0, cp,cmp,mh,accept,accept2,accept3,accept4,halt_accept,reject, reject2
,reject3, reject4,reject5,halt_reject}

2 MARSES: Dok, SNSZENEXES Pk, MANSHRTBETEE MR
. . . . . . SMOFRE ASCI RIRRFN (EXS I #EFF ). 18
i EW .

il

#S = {0,1}

3HFHSEG: N0k, EFSZEURES 2R, KENFSHNAIERETE M
\ \ \ \ . SMYFRE ASCIl TR RFH, MER RLZRAES, 18
B °

i

#G = {0,1, ,t,r,u,e,f,a,l,s}

4. MRS q0: A Tk, EAEIA o

il

#q0 = 0

5. SRS B: X 70 sk, BHEERR . EAZHS, TRASHEN .

il

6. BEIRTEF: DA/ Tk, BRTZEMURIES 2. EEEAR o

il

#F = {halt_accept}

7 HEBN: DU TR, AR i

Al
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8. FEIBREN delta: BTHEBRNLA (AXEA) BERNEFN—1T, TREAN—TETAH. ATEBR
7 <|BRE> <|BNSA> < SH> <HRE> <frRESS", TAED ZEU—TZ=EIRE.

o (#. IB) RE EXR REK.

o (#. |IB) FSA YA » TREFSEHANFHERT. REIENE, BREFTHSEINFTS
5b, #i. IBFSAPIIRTELI « ', ZNSHETLRERERES  IMIEERS. BN, K
TSR (MAMANSE) PHARZLER «'. (. 1B FSAFIURERS T+, B
ERRA—ERH, FRZELH, MERESATRMIER:

» ARFSEARETFSH ', MNSEHPNNUELNFSTR 0 BTN AF RS X
TS24, HERBHNSEANEREENTS;

» BNSARENTNSR ', MINSEPNNAE FNNFSHEA +' @ TIEHNEFIRE X
THNHSEfta, BREZITFHFAR

FUEMAFEN ERMIBRNESRIE X, FANBITERZEDRE, WAHFATSZE, Wit
BRNEFTRABEETX.

o AAAH N TUTF=TRSZ—HENFHHERTR: . HE 1, DHRTEEBSE.
RABHHNAER.

il

SHATLTIRE cmp
MIHELXTRHSo5R ‘0" M "1

T—HE—NFLOAEBE, F_ N HLEELRER
T—MIREA reject

s ws wE wE= wa

idle *x*x *x*x *xx idle ; HEkFIREidle

; MNELATHSHME '0' = 'L ARNEE—
; BESANNHFTSHERFSRIE—K
HE S A M S SRS o)
;o F—TIRESHidle

;SR TIRS copy

; B—RETFHNFLTRHER '0' , F_LEFTNFLTHS
N'O' = ‘1" FRNEE—

; BEBEANWFHHGSR '0" 1 '0!

B s 2 M S S EI Yt 2!

i F—"TIRES A copy

copy 0x 00 11 copy

9. EBM=T: MRAFTELIEITIER, TERUEXSS Tk, HERITIER N Y BB ERM=T,
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Al

; State cmp: compare two strings

@ __ __ xk accept ; empty input

]

TENERNEFROIZR

Bt %3 FAQ
XHEER
o Q: ABLEARRIDMAELRAEE FIR?

o FEAR=E, MIRE—ESSPDARRIUNER, FAUAAMAREMEITIEXEIE, TEAYE)
MEXTERNENSR. BUBNEFNES, THATEEREAPDANSIIMF, HAT, K&
WIEX A ERN 2% S IE R F A B s SR F .

o PS: KRB XZEMHNXINAST, BRARR, FEARKMEOFNERRRETIEKREL, #HiE
RMEBRITIE, THX!

XHEEER
o Q EIRMNEXFRN BENRE" ZIEERXLRSHENIL?

o HARE, MBEERRXLREMEZ., FRZLEF, ERNEBNEHAR ] BEBEEN.,
o Q: BEFBUAA . I EHITE RALE A5 BIE SR F0 B 32 7 i iR A9 IF e — 242

o ZH,

* Q: XHhEESRIMITEER?

=
N
4l

o ZH,

o Q: BEFABUANMIRNAEGIRY. (XX HEHR, FREBRBIAIMIBRIMANEX R 5—17?
o ZH,

o Qi MIREAFIPZHIMAMIZENIELEIR?

o WTFWAPBINEEER, WELFTMUERD . . . 150, MITERFN HEE
BEZRL o WF—E R MR, MESRFALEME (MdEFPIITFE
B)  FERBLELER (MNAFAFESHUHFERE-T) , MANBITERZERE.

Q: EERLIMAMFRBLERAEENERSHENSH. MANSETERTNSER. BBAHED
RESAEREHFSEP.. .. EEMEXTBIEWIER?
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u]

o MIRNEFPAZEREMER, EEMERNNEZTINILREINGE, INTIRECHEE . 11X
RSB D,

° Q: BBRHPIEEFA S HIMRMER?

statel *x *x r statel
statel a a r statel

o MAFEHIPAZERZIMIBER, MANBTERESRE. MR+ EXHN'EREMERAR
REERBIERMEER, SMNEXFERE", ESHAFTHER TAURSIIN—ERMNERNTINE
K, ELARZEAEER,

EFEAERX
° Q EEREEINNBAN-1FSH—ER FSHAIRTE?
o ZHY.

o Q: SHIMKREXWEMASENG?
o F&,

°* Q: AR FRESHTEANER? 2EREETEN FRIR?
o BREMNERZ, TFETIFBTENTTRR.

e Q: MAFHEESZTHIB? WTHN?

o AJgE. MRAMDEFPLITRERAZTENER, BAIZFBlinuxRSishel XI5 S84 7%
WBHITES ., linuxREIshell RS SIEEKRMABTMAFRFH. MRIT—HWN51S, EE
FAEMAM, shelfkAZKSISHHAE (BIZH) FRHSHERGERF. LEXMRALATER
FEMIINELE, URELIMTRESHEMATENEEHLLEBSN, EREXMESHIAM
M, BIIES=MREFRUTARES, NAEIINERN:

./fla case.pda ""
true

EER et i=PS
o Q: BESHEERNEDTER, FEETERLGNSHMERIIELSE LRRHtrue?

o AEIM, FEHETMIEMERN = BSHITENE —FAF LHNAST. BARFTNIERBSES —FAT
EBEAtrue/GBHTEN, EARFNIELTEMNBELTR. I 7 ERELAIE Etm IR
RATH, BMNER—TItmITREI B LRgolden versionE MR TEES =P EXIMOER
iz,

o Q: FERNETREEFE—FHAFABTHZ, LWRHEHSN@THEE?

o Hth—=1TR0A],
14/15



README.md 2024-12-02

e Q AHEERSFRSZHLMMTIEFSZEREZTNFSWIER? MREFEE, ML HE?

o BARMIBERHAAHLE (NBMAF LEELIF=FESELMNEFS, URERHIEZEFSHMBE
FS) , ENEEGFRATZHIR,

* Q: 4HverbosetEN THHIL AT, BENBENRIEIRIBER T Z/FRIXITFHZ?

o ELNTRFE FRAMARNIETRN, FEEBISEMNINTT., BEN00RRBFRME, E108E2
IFHE FTHERY,
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