fiTR B

FINITE AUTOMATA
THEORY

A#R BXF B F/&H=

'y ét&ﬁ&k*j&ﬁa



A FHOR A s AR T B i

A1 R H3hpLEtR

YOUXIAN ZIDONGIJI
LILUN

BmRk BXF B F/&HF

s P -
é&&ﬁ&ka&ku
University of Electronic Science and Technology of China Press

.mg.



BHERSmE (CIP) #iE

R AzWLIEE / R, BT, R
— B TR A, 2018, 6
ISBN 978-7-5647-6545-3

[. Of - 1. Q- @ G- . OFKRA
FWl— AzPLEE V. @TP301.1

ob [E] R A 548 CIP ik 7 (2018) % 163377 5

mAEE T

AR A S AN S, QAR MIETTER

Mg E e, R

Gtttk = 2K W BB Hl— FRORES QML FHE SR B R PR LG . MSCE™
AT S (0 A RERD B SR 35 0 A X S AT I, A TSGR S AR ALl PLZ i
4 VR AR A PR B B — L R RN o A LURT I S s O i e 7 IEe,
B SR ST JE R S, AR S AL 1 R GR R R B T e A AR S IR S T

fig s, BAR KIS HEHLIIRE S o

AAB AT I B SR SR AR 6 UL O 5%

LN FR A T KRR A B 2% 45

KRGV, LR 7 R A 2 I 5 S I 7

b, F ORI B B AR
BIREZNEIL (3 3 RO

B#mR BXF B % H®F

kg A 5 X &
T X B

HAREAT R R
RCER T — PR ER 45— B 159 5 T BRI g
ES 71 www.uestcp.com.cn
AR%-HLLE  028-83203399
BRI HL G 028-83201495

R e T KB 45 PR 2 ]
fRSE 185 mm X 260 mm

ik 1475

o 350 TF
2018 4F 6 H3—h
W 2018 4 6 F 5 —IREDR
2 ISBN 978-7-5647-6545-3
#ir  56.00 JG

AHESNEZE

MR A, RS

1

5, ar it



i

U S A SIHL R R v LR B Al . X SEELR R YR T

(1) Chomsky Xf 18R =5 (I 51

(2) Backus il Naur {fi/f] BNF ( EUEHU-#/R 7530 % ALGOL-60 i 5 (i MUk ifid
Ja

(3) Turing, Kleene, Neumann, Huffman 55%f H shHUEBAL FI0F5T

aUE S M AL N Va I Ak R BIAEY TR, BahiEhl RS, BEuasH
5 SR ARV 2 A .

EAES S AgER R 3 AR E: BRAESER. AR IEAES
5AIHLEM R R . AP EER BB REE S S AsWEN R .

WA IENGE S S AT RE ITEIR KRR I TR s i B SER AT I SERh AR, 1K
e TR U E B E SRR . A9 HRNIRRABOR S WARE . kAR OB H it
8, HALSER TR IENE IR, A vTReE i TR, R RHADER TAE,
A BEAT A T RS PEREFUAE A PRI R A7 ) B A U L WA B R Y
WL T E R AR ACERRREGE ), A SEIRFR AR 7R Hbs . CRUERFF AR i

P 6 B, B | ERERHA PR ERECEEMR B2 HEEESH
REANZ: B3 mNAPAMRREAEL: 3 4 T ENRE S e 3 5 N9 M HE
AL 5 6 F X RALKHE .

AA HbR A, TR AR SRR ERISEA w0 H R 52K A R A 3l
PURIARRY | M i s Ty, 859t SR YERE T .

AP RAH 55 T RGBS AN BRI B AZIHLE LN, T DME A TR LR
F H R RES AR A I B

A ADANVE 5 BRI JOUBE W, i e U () R D v R IR Y, DA i
o AT A fE

AAEES 2 ML T SPmAEK. BT, Bfigs, EhoR
BEEH G 7.

S 22 SR PR 2 AR RN 02 o I8 o R HR R LR RS (R A £ G B A A5 )
Rt K TR A BfEgm St fid, A2 7T M. SaMBERE ANAETEB,
FESEX AT B BT A AP 0 HRRAST HE T 3 8055 3 1 ) s s o [P il

R G mt T R R AL R, AP S TR FALEERN OEXES S5 A
AMPLEEE G 3 BOY MIFZNE, DEEkE T4

H & AKTFAR, P Rfr ek amisR, BRUAHET KEEMFHRIE.

mEE
201841 8B



B ®

<€<<<<LLKL

H X
BB LB BRI oottt sttt e ettt et e st eneer et ensenans 1
O 2 - = Ao 3
1.2 SRZR it eseesisusss s s ssas s e s aea s e b s s SRSt s RS AR oA RS SRS eAa SRS s n RS RS e e e RS s ensneranen 5
o T = ——————————————— 5
123 TR oicinionin oounasssies i anssass s s s e i i ian s v eyumsgmenyssshasysessns 5
123 R B B8 MR cvreesireesinsissessssssssssssssssesssssssessssssssssasssssssonsssosssesssssssssssansassssesssnss 6
1.3 AEBARIIEBHBITTEE oo essesssss e ssesssssasesssssssssssssssasssenssassensanssesmsnns 7
e I om0 S5 P, 0 A8 el 7
132 JFZHIE oot esemsase e sssassss s ast s et s se s st enae st e s e ennanes 8
1.3.3 VTGRS G VTLTEI oottt eees ettt es et eas et es e tesn e enenns 8
LA BRI ettt a ettt n et ee et s eaeees 9
L8 BT ooooeesensuomsasssnssssosmpssonsasassossunsssessssssassassssuersson sasess asassseosssssseonsas s ssstnsasmesssessnnssassn 10
1.6 FEHHZRTE ....occcvinsrencenacsenssnssssensssasssensassarssosasssssssenessasssmasssssssrassassonssasasssssssssssonssanss 10
1.7 TR TE BT E EBIHUIIRIE oot eeeseeeesves e sescees e sess e s sessenms st s 13
N = ri———, 14
BB D B R E B B AT oottt ettt et eeee s neeen 16
DA BT B . cossmoonsonsas o s asoss o e 5 5 SO S BB il el oo 16
2.2 T I B TR ZR ooeeeeecceeeceeeeseessestsesstsssseasesestssenesms s s emenae s ee st seanenesensens 21
) b B b Bt oo e T T T T B s fuvmns Ss 21
DID.  BBE s coumeisvvsaossssssass s soonssusssss 55w s oS Sonm oA S P B AR R A S oA RES 23
223 TEFIE T 3 FENRR oot 24
2.3 Chomsky R SEFATE T BIDZE oottt en 25
24 TLEETEETR T .covosmsnsmonssssonssssnssnmsssonsssansonssonersssssssnsussssessnssonsepssssissinisossasensspsssersenss 30
PR w22 E |22 R 38
2.6 FEGERR oottt ettt 39
2.7 ZEEBTETE oot ese st ee s e e v sttt et et s et e a s e aene s e sene 41
2.8 THBRZEIDT oot aes e st sss st sas st se st e s et s s st anes 42
2.8.1 THEREAEZTEVT oot e sttt s e 42
2.82 HERTEIEEZ YT oo see s ssssnsssassasasasesenssasssnsaseresesnsasanensens 43
29 LR ITRIIEII T —FHFRIR v sssessssssssssssisssssnsssssssssssssssssssssssons 45
210 EEZIAEE FIBESLIIETE oo 46



E§;>>>>>>>r
HEREHNE SR

YOUXIAN ZIDONGJI LILUN

2101 BEXMMEAER e, A S 46
2,102 3B Z Z I AGIE F 3T IPE oo 47
2103 B EZIEGEAMLIE F e 52
201 IEMZEIE FATTE TR oot e e 54
e e e e e o R R e S e 56
F3E BIRKEZBIMN ... R A S R S A R A 59
3.0 BBRBARZEETIHL oottt eesesssesessesesnss s stsssasssssesasastssasiaes 59
3.2 A A BRI L I T 55 e 61
3.3 i (A PR A H A LEEEOE 5B T e 66
34 AHEEIIFTBRZE FIBIHL oot sses s s e ena s 78
340 FAZAATRIRE B BIHU oot eseseesssesesse s esesses s esesessens 78
342 AAZATRAKE BB ZAL (oo 80
3.5 Wit e BIERIAT PR AR I BIHL oo 85
3.6 FPHLRAEZIHUE BEIETL oo en s 92
3.6.1 IREEIF FRARZS B BIHU oo 92
3.62 AT AT FRAKZS FBDHU oo s 93
KNV =12 T @ LN O 5 N 97
3.8 ATBERAS EHBIHUINE T SEAI] oot ee et s s ree s s esaen s 99
o R O L LTI T —— 111
BB A B TE U B S oottt et 112
41 TFENRE S SHBRAIRBEBIHL oottt svsss e sesienis s 112
411 ENEREXIFAFRARES BB oo 112
412 EMEZEZIABED oot 122
42 TEME T IIZRTETIBE oot s s ves e sae s en st ss e sns st s s ses 124
43 IENE S I T BT e 130
R B e vy R e NS AR 132
WS TIREIBIHL covorionis s sotssiins o i caiome i v et e st dsiossa sessbsissas 134
KT8 R 1 1 1 OO 134
500 AT THE A BIHU oo 135
512 FAZAYTAHE A IHU oo 138
513 TFIHAAHPIEPGEZT A PFT T R oo 140
504 XA THADIPALE FTHEABIV oo 144
SISl NS5 5% B & 7., L5 15 W 146
5.2.1  ChomSKY FE A ..ooiuiiiieiiierciisssesis s ssssesss s sssasss s sssases s ssesessens 147
R € (<) 1371 N 2 VOO 148
SRR N A S P 1R S N6 ve =T 150

€D



B =

<<L<LL<L<LLK

54 FHEEBIHUN TSI oot ssssssessesss s ssees s ssasesssnssennees 162
Bl 8 e s B nsonon T T AR S TS B sl o sl BB e 164
F A= - 5~ ;| OSSO 166
6.1  BRIRBUBIEEATEIY oot ssas st ss s a s s s sasass e sasananss 166
6.1.1 B RAUBGRE I ot emesacss s ssasscss s sssassesesesnsasassssasesssssansansss 166
6.12 B RIUBIHITE oot 169
6.2 BIRBAE R B EBR BT AT s 174
6.3 FERBUFIFITETE AR ¢ et ses s sasss s asas st sasas s sasaners 177
6.3.1 B RAUBGAAEIER (oo 178
6.3.2 B RIBGAEFDFEAR oo 181
633 B RMITIE S ATFFTIEAK oo 183
6.3.4 BRI Z IR oottt a s saeane 194
6.3.5 B R AU B AEIEAR oot eeeene 200
6.3.6 BRI FFZFFEAR oo 201
64 BIRILEETE .....oooorrircsemsisisrsscsississssssssssssssssssessssssasssssssssesssssssssssssssssssessasasssssensss 204
6.4.1 BRBEIF T BB R AU cooioeeeeieeeeesssessesss s sesss s sssssssssssssessasssssssasssssssnsens 205
642 BB BAR/B R R AU oo es e see 207
6.4.3  TRB I R oo eee e et es e men s ernanns 209
644 BEEB R AU oo eeesie st eaeae s naeas 211
6.4.5  FALED AU oottt ettt 212
6.5 TEH IR oot 215
6.5.1  ZBALAT L B9 oo et e e s e s eee e eee s seaeeas 215
6.5.2 BRI oottt ees et en ettt sae s 215
BISE RTINS i S SRR RESERARSS 218
6.6 Bl R MG KE T M TE B oo eeeeeeseeeseeeess s esess s ses e ssssess s ess s esaens 218
6.7 ZMAERBERNE LT AR T s esssssssssssessssssenas 218
6.8 PR RHUN T ZET oo eeee e setesis e sssse st esasssssssesssssaesssassessssssessssesssassans 219
TIRBU 6 oo eeeee e e e ee et eae s sees s s ettt ettt 225
BEZESTTR oottt ettt s ettt n et ierans 227



F1E E @ iR
<<<£<LLKL

$ 15 Kl A

AR SRR 4 NTmEae . WHEYER ), Skt 5o
AEJs, BB SSEBLEE S, IHENLRGERIARD. M. BOHAEIRE . RBE T
BUREF S BoR SRR oAb AR R X ) . ARG I B 2 v SR SR 2 E R LA
Be A AR HAL EOE R . B R NN H sh i S R 1, H B7E T
FIH % R AR 18 2% S 4 fs 3 SE B .

TEARI B YR, A CAOEE, Hik . L, 2038, HEWT. N, Gtk
BYEER BN E, Sl BRI TR BR, WA — P RAT
M EYE, ZE Y, QSRR IR . ARSI R ARRAR N, 7E TR
ETENE. RS HER AL

BT S RGP LM A, Rt AR E SERFRIBET o) A
KM EREFB. “AMrtE” PrEske “MBa0e” RO “BHUFIE” (3508 RO 9T
WHHBHEER TR, MR N TEL RN T RSET ., #RW et
FHRL PR EEEN.

TR S EARER ER B G R A RA S 0 YERE ), SRS H B4y
o XFREE D BUR VB YA ) S SEALE e

WEHLR = SEAR R RS R E SR AR B SE, EREE S AL e
SRR . T, AR, SKBUSIER . TSRS R M A BT I T
HL— BAEMBEIENEAMS SR, MARHRA R ST A aREh (F &dth)
Hah?

VB HERE T 0 B IR B TE N SRR R AURAE SCELM, % RS URAR th BeE A
FER R MFER RN, WREECET. LEMER. EIAK. Bordi, e
%, BN T RS SRR D B R4, W 1.1 fiw.

PERE —— BESN —— EHRE —— BABESSERAZNER

l l

Rk, ik ik, E5) B, #h% . BR
(HEABH RS GHERS)
L hRHCT MBES
AL, Bt $E —R AT

B RN BRI R A

EH S RBAEN BRI R, S8R Blses. R 3 35 AT By
TFe 3 AB BOM BT SEALE B 7 A AE AR 504 27 >0 391 18] (8 SO 75 O 5 S8 4 g
JIH9 3 RIS SRR S B YERE ) Bl KR b A TS B T T

D



E§;>>>>>>>>
BERAHHER

YOUXIAN ZIDONGII LILUN

ET 2B BT 87, WEFEHE BRI X gk 5. B 7 B i B
HESAR ARSI, Rz sl N T I RS . 308 o A A B
THRH IEREABH AL, ZRREMIS, HR B, a5 2 A R
A E R IE. 2B RES S AshHLEIEI B, P i s S %O B s 200 L
G R AR AE, e SR B B RE . TSRO e — 1 v S A
AR TEAAERITHEE, i TERMERITHSE, IR R ENURL A R RN A

WFFEAN R K oS00 G i i 22 00 S A 7 ORI E R I T T AR . SR AERFR K% >
e MINERMAT, MERIE, AAGIREHR KB R, fEdbd R g oD B3R o i
S Y I AZ R BYERE ) [, GUET ORI RE D ks 45 57 > B R 2

VESERLR RS U AU O SRS B A BLE . B 3 ML B
&9 BB TSR A S S A R .

AITFSEPERNE A R R U, G S B AR, BE T MR R n] AL
MR R ATV o TS R 2 M FAR BT SR K N (R R A s R B 2R AT E
PEERR A, K 1) Y ] TSRO RIAN e SR s AR SR EER R, H A A o SR )
L 3G ] R (AR TR AEE £ o

RS S AW ENS IR S B AR R XS P, (A H AR ANl
IS ISR A TRk Y e A A . B, e SEALR S, B
PR E SN SO R B S AR, RORWEFT A LRI R R A5 R . IE AR AR
RSO S B SRR MEENE: (B S AR, B AR S B s, RS Al
BRI H: AR ol AshHLE SOV M2 sl AR, FTRFFieh 2 R B
s FUSLERLEE; BB, R B BIUE N 2L dr R A IR B R AT 58T R AR it
AR AERCHH R B sHLE SCal v S pR B, WA ML

il 5 5 A PLELS R 2 ) T SRR A RLAPI i, ANOURESR w0 ) AL AR AN B 0
WREde e A e, (B BTl . e, L AR EDBES Y
HAHLEE S 7 WIE S B YE R S B YELR, WABIAT, a1 1 S gEAHE T,
K ) R B T HET o B AEANHE T 0 R e BERZ AR JE A AN B3 D A RE, (EARAE,
YESRET A ARERAL. REIRAL, BERAEREL AW 20T R UR AR R 1R (1 BE ) o

VAR I AN OIRL, RS B HA o RN . VSRR (K A R I T C BRI
TAEA B SR, DA % > v SRR K RE vh A, = R B AR, Wk 2
TR IR R R, alhifE BRI 7 nl B 15 i

WHAVERG TR A 3 MR fR . HIRRR T DS, MR 2.
DR A it 1 07 WIBSEE o REME B I sl ? T b AT F1 S A i ?

VHSEUSR AR S 1) U S AR B R FE A R b 1) A A 54k AR BRI AR A A LA
FERAL SR AR UOE 1 B R T SR A S AR AR AR A . K ML A 4
A VLK M A A S, RV ROLRL S S BOR ARHIT SR v ) A B TR Gl
FENT AT RGOS A, S ST BOR A RHEAT ) R 3 A1 S A (1) T
RTFBo AR SR TH LR BSRAE R “RIATPE” BRE 7 M) U BT 46 SR 4 1
AR IR AT SR SR



F1E E @ iR
<LK <
S S AsLER AR 3 TN sE: BAESHR. AR iEE S
S5 APFEIPEEE . AP EEe AL A AE S 5 AL TR .
ABNEE T ERVHEHURA BR T, Pl MECARERNAIRER Z . AT
i E R B S ALER S b T i A B SRR AR A 2, AR O R LB BT
KA~ UEWTRTUEW] )7 1R AR B S B s[RI T il 35 A0 L Zh LR i v ) oS A
o MR EM R A4

1.1 EA4RHEEHE

AR TSRS I IR, 2B 0E S B shHLELS 5.

—HRHEI N RO SRR AES, MXEREEAT ISR EZESR TR, &
Gt E T UEAT ST T HES . — okl T KE R A RERR — AN ES .

i @ RERTE, FrRZEGRUEEMIGE.

HEG ARG NEx (TR x B TES 4 , WidA xed.

HHEG A RBET IR x WG EABTES 4, WidA xed.
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MNTFEETEREZ NG HEGHNLET 2 CEHRES, WU S B BAE A
{x | POV IEATHEA (BFR AL o Hrh, x RRESPHME—ICE, P21,
X x HEATPRE o {ox | PCx)}y 2 tili /2 PO — 1) x #IRRIAAE & o AT LIAE T B AR 5 Bt
RRVFRAA 1] P(x).

Bltn, {n|n A {n | n mod 2=0}, #REHA T th TG B S .

EX 11 FHERE X

MNTHMMEGAMB, FHEE AN CESSES BHRILE, WHRES AL TES
B (BRFRES BUEHES 4), 18k AcB, HFHIRES 4 2SS BT,

#AcB, HEE B P EDA—ANTLENBTES A, WKRES 4 LA THEE B
(EFRES B HASHES A), Wl AcB, M, FES A RES BMETFE.

PN EAME, M HACY AcB H Bcd. FE: A& AcB H BcA.
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EH A SES BIIJF (SRS A 5EE BIAD, WA AUB, Z2HES 4K
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45 A5EEBNE, EhA4-B, RHBTHES A BAETEHES BHITATREA
N ey
A-B={x|xeA H x¢B}
# BcA, W 4-B HohES B CRTHEE O Wb, £E5 4 FOES B ek
G .
B%. 4T, AUB=4, ANB=A, A-B=A?
EX 13 FEREX.
WA R—ANES, oA WTFER A WITE THEARGES, a2t B
2*={B|B c 4}
Bl 1.1 FEREIT.
B£E 4={1,2,3}, WA MWRERN

g,
{1}, {2}, {3},
{1,2}, {1,3}, {2, 3},
{1,2, 3}
}
WAL A HE RN, WRES A O HKILENECH n, WAES 2 M ENM
& A WA TEIANEO K24 Kb ER 2 AES A NRENRE, ¥ES 4 WETE
IF, BRMEH] 21 FoRtES 4 RSE, TthE L%,
HE:
RS A IR 2 LRI EES.
SO RATTES T, Fibd RATMES 4 HRE 2 4.
EX 1.4 FHRJLFFIE L.
B85 A B IEFILRBER AxB #n (WEHEH 4B) , ERES
{(a,b) | acA H beB}
AxB [TC B I E RN (a, b), EJE A ICEAERT, BIIGEES.
AxB 5 BxA — A% .
Bitn, & 4={a, b,c}, B={0,1}, N
AxB={(a, 0), (a, 1), (b, 0), (b, 1), (¢, 0), (¢, 1)}

BxA={(0, a), (0, b), (0, ¢), (1, a), (1, b), (1, ©)}
B At T, AxB=BxA?
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% 4 f1 B AWIAEES, W A x B (AR — T 4 B B IH— 6 KR
HRAAFBMIXAR, M(a, b) € RIF, TidH aRb.
TILKRARRMBA KR
¥ A=B, WFHK A4 B Ink R,
Bl 1.2 KRBT
WA NEEKES, WA ERXR “<” RES
{(a, b)|a, beA, H a<b}
il
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(1, 2), (1, 3),-
2, 3), (2, 4),-
(3, 4), 3, 5),

}
B, MPES AN BHEGHES, WARIBH - GRKAEAFALOAN? 43 BH—
N IR R, BETUGEZOANTLERE? P UFH LA ITE?
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B REES A LHXR, B4

A5 A PHIE—JCF a, #AT aRa, WP R N HRIF.

it A PHATFAICE a M b, M aRb REWSHE bRa, WIFR R A XTFRIK .

25t A PHERJCE a, b Ml e, M aRb Rl bRe GERSHEN aRe, WIFR R JAEIHH

EX 1.6 FHMRRME Lo

KA R RN A RE . STRRIOFLER), WFRZ HEM LR

MR RA—AEEST R : £E5 4 LN AFM KR RTTLUKES A RS NET
HAMRZ T, THENE,

AP TCE ar HH[a)RR a PIFEMSE, B

[a]={b | aRb}

M ORR RGES A R EM R E, FOZEFEN KRR

Bl 1.3 SRR T

FEAENEBBES N LE 3 R XER:

R={(a, b)|a, beN, H. amod 3=bmod 3}
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{0,3,6,---,3n,--- }
RN ENA, 1D A[0].
E£H
{1,4,7,---,3n+1,---}
s — AN EM A, A1),
e
{2,5,8,--,3n+2,---}
T —ANEM S, WD A[2].
N=[0]U[1]U[2]
R 455N 3.

123 XZBERK

K Fot Al LA B
EX 1.7 KRGHEE L.
BR cABRESAFNBIHKR, MR cBxCREABI CHXA, WR MR,
HBEREES AR CH (0 KR,
Ry F Ry M1 & HGE A R © Ry,
Ri° Ry-{(a, ¢)(a, b)eR,, H(b,c)eRy}
Bl 1.4 CERG R .
B R N Ry IMEEE S {1, 2,3, 4} LIFISER,
R={(1,1),(1,2),(2,3),3,4)}
R={(2,4),(4,1),(4,3),(3, 1), (3, 9}
1l
Rio Ry={(1,4),(2,1),(2,4), (3, 1), 3, 3)}
Ry° Ri={(4, 1), (4,2),(4,4), (3, 1), (3, 2)}
ENX 1.8 KRN n KIS,
WRIES B0 KR, WOKHERMN n KR R AW FifiHE X
RO={(a, a)laeS}
R'=R"'oR, =1,2,3,
FEX 1.9 KRIHE L.
BRIES B _JEXR, RINIEAM R &S h
(1) ReR’
(2) #i(a, b), (b, c)eR", Nl(a, c)eR"
(3) MRS, RAFGA LA Aoz, B
R=RUR*UR’U -..
HY S A%,
R'=RUR*UR*U ... URM

G



£1% % 8 4R
<{<<<<LLK
BERES LI ICKR, RIEAHAE R EXH
R=R°UR"
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Ry={(a, a), (b, ¢), (d, ¢), (e, d), (c, a)}

KRiORL R LR,

(1) Ri° R={(a, ¢), (c, ¢), (b, ), (d, d)}
(2) R, "={(a, b), (c, d), (b, d), (b, b), (d, ), (a, d), (a, ), (c, e), (b, €)}
(3) Ri'={(a, a), (b, b), (¢, ¢), (d, d), (e, &)} UR;"

1.3 GEEAAIEEH By 4 3%

B S AT IR BB AT R SR B P, VF 2R W DUE BRI B NG ik, T B

(A 2 s S AT UE B

T 5 AT PR B 2L S b e BRI, K A8 Sk v A A gtk 47 .
1.3.1 RiE%

JAE R R B . AU SOIFEEAE I — A i, — o BB R .

(1) BB % i B J T

(2) HEAT—FRIIHERE.

(3) WRAEHER R R, LT R
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