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BeepeHune

Cyddukcaoe mepeBo — 5TO CTPYKTypa JAHHBIX, IIO3BOJISIONIAs IPEJICTABUTH CTPO-
Ky B BHuje, yA0OHOM B psijie 3ajad NP ee Tocemyioiieit oopaborke. B gacrtaocru, sra
CTPYKTYpPa JAHHBIX B HACTOSIIEE BPeMs OYeHb IMUPOKO UCIOJIb3yeTCsl B BEIYUCTUTETHHOM
ouosorUN.

OmnuceiBasi, Kak CTPOUTh Cy(hGUKCHOE JIePeBO st TPOU3BOJIBHON CTPOKH, Oymem pa-
borarh ¢ obmeit crpokoit S mmuHbl M. Cyddukcasim gepeBom T st m-CUMBOJIBHOMN
CTPOKM S HA3bIBAETCS OPUEHTUPOBAHHOE JEPEBO ¢ KOPHEM, MMEKIee POBHO M JIUCTHEB,
3aHYMepPOBaHHBIX OT 1 10 m. KaxKad BHYTpeHHss BEpIINHA, OTJUYHAS OT KOPHS, UMEeT
He MEHbIIe JBYX JeTeil, a KaxK/as Jyra HoMe4YeHa Hemycrod moacTpokoi crpoku S (my-
rosoii MerTkoif). Hukakue jBe jyru, BbIXOJsiIIne U3 OJHON U TO¥W »Ke BEPIIUHbI, HE MOI'YT
UMETh TIOMETOK, HAYUHAIOIIUXCS C OJHOTO U TOTO ¥Ke CUMBOJIA. [J1aBHAS 0COOEHHOCTD Cydh-
bUKCHOTO JepeBa 3aKII0YaeTCd B TOM, YTO JJIs KaKJIOTO JIUCTA ¢ KOHKATEHAIMS METOK
JyT Ha IIyTH OT KOPHS K JIUCTY { B TOYHOCTU COCTaBJisieT cyhdUKC cTpoku S, KOTOPHIit
HAYMHAETCS B MO3UIUH ¢ (TO €CTh 3TOT myTh npou3nocut S[i..m]). OJHAKO e y CTPOKH
onuH cyddukce gpisgercs npeduKCOB JIPYroro, To /s Hee He CyIEecTBYeT cyddUKCHOTO
JlepeBa, YAOBJETBOPSIONIETO ITOMY OnpeeneHuio. Bo u3bexkanme 310# TPYIHOCTH TIPeEJI-
IIOJIOXKHM, ITO IOCTIeTHII CHMBOJI S HUL/Ie OOJIbIIIEe B CTPOKY He BXOMUT. [ TOTO, ITOORI
obecreyuTh 3TO Ha MPAKTHKE, Mbl MOXKEM J100aBUThb B KOHeI S KaKOi-1ub0O CHMBOJ, He
BXOJAIIMI B OCHOBHO# ajihaBuT. B KadecTBe TAKOro 3aBEpIIAIONIETO CUMBOJIA MBI OyJIeM
ACIIOIb30BaTh $.

AJIrOpUTM HEIOCPEeJICTBEHHOIO IMOCTPOeHHs Cy(hMOUKCHOTO IepeBa Jjisd CTPOKH S MO-
KeT ObITh chopMyIupoBaH caemayoomuM obpaszom. [lomectum cHadasa B 1epeBoO MPOCTYIO
nyry ais cyddukca S[1..m]$ (as Beeit cTpoku), a 3arem OyaeM I0CIeI0BATETHHO BCTaB-
JIATh B pacTyIee jaepeso cydbdukest Si..m] s i ot 2 10 m. B 00bIYHOM PeIIIONI0KEeHIH
OTPAHWYEHHOTO a/haBUTa STOT HAUBHBIA MeTOJ cTpouT Cy(ddUKCHOE IepeBo st CTPO-
ku S gymubl m 3a Bpems O(m?).

[IpeameToMm paccMOTpeHUsT HACTOSAIIEH PAOOTHI SABJISIETCS AJITOPUTM TOCTPOEHUS Cyd-
¢duKCHOTO NepeBa 3a JIMHEHHOE OT JIJIMHBI BXO/Ia BpeMsl, KOTOPBIi MPEJJIOKUT JCKO Y KKO-
ueH B [1]. [y1aBHOE mocTOMHCTBO ajropurmMa YKKOHEHA — B HPOCTOTE €ro ONUCAHUS, J0-
Ka3aTeJIbCTBA W AHAJIN3a OBICTPOJAEHCTBHSI. DTO CBSI3aHO C TE€M, YTO AJTOPUTM MOXKHO
IpeJCTaBUTh KaK MPOCTOil, HO He 3(pHEeKTUBHBIN METO/I, KOTOPHBIl, OJHAKO, 32 HECKOJIBKO
MAroB MOXKET OBITH YJIYUIIeH TaK, 9TO OyaeT 00J1a1aTh JUHEHHO! OIEHKOU CI0XKHOCTH.

Jlist HATJISIIHOCTH PACcCMOTPUM IIPOMEXKYTOUHbBIM BapuaHT, paboramoliuili 3a BpeMms
O(m?). Peanm3anus BLIIOJHEHA IIPU HOMOIIM TeXHOJIOIMH Vizi, OCHOBAHHOH Ha HCIIOJb-
30BaHUM KOHEYHBIX aBTOMATOB, U MpPEACTaBJgeT co00i Java-anmser, momaroBo BU3YaJiu-

3UpYIOMUH# pabOTy aJrOpUTMa Ha PA3HBIX BXOIHBIX JAHHBIX.



1. AHanu3s nurtepaTtypbl

[Iepsbiit anropuT™m Jjisi KOHCTPyUpoBaHus Cy(hMUKCHBIX JIEPEBLEB 3a JIMHEIHOE BpeMs
6b11 ipeiozken Baiitnepowm (2] 8 1973 . Ipyroit asropurwm, 60Jiee SKOHOMHBIH 10 AMSITH,
o1 mpeyioxken Mak-Kpeiirom [3| meckosbko Jier coycrs. B 1995 1. Ykkonen [1] paspa-
00TaJl MPUHIIMIHAILHO WHOI aJITOPUTM TOCTPOeHUs CY(MUKCHBIX JIepeBheB, KOTOPHIN B
OTITUMAJILHOW peasin3anuu padoraeT 3a JuHeiiHOe BpeMsi u 00J1aJlaeT BCEMU TPEUMYyIIe-
cramu ajiroputma Mak-Kpeiira, Ho jionyckaer 0oJiee TpoCTOe UCTOJIKOBAHUE.

B knure |4]| mpuBenena obmas uHbOpMAaIys MO0 CTPOKOBBIM alropuT™MaM, cyddukce-
HBIM JIePeBbSIM ¥ WX MHOTOYHCJIEHHBIM MPUMEHEHUSM B BBIUYUCIUTEIbHON OMOJoruu, a

TakKKe 1O POOHO ONUCAHBI AJTOPUTMbI Y KKOHeHA u Baitnepa.

2. OnwuncaHuve anroputma

2.1. HesBHble cydpdpukcHblie gepeBbs

AnropurM YKKOHEHA CTPOHT IOCIEI0BATENbHOCTDh HeA6HBL CY(hMOUKCHBIX TePEeBbEB,

mocJieTHee U3 KOTOPBIX MpeoOpa3yeTcs B HacTosdIee cyhdUKCHOE TepeBO CTPOKH S.

Omnpenenenne. Hessnoe cygdgurcroe depeso cTpoku S — 3TO JAepeBo, KO-
TOPOE HOJIy4eHO U3 cydPUKCHOro aepesa cTpoku S$ ynaneHunem Bcex BXO-
JKJICHUH TePMUHAJIBLHOIO CUMBOJIA $ M3 MEeTOK JyT jepeBa, yaajeHueM I10c/e
9TOTO AYT 0e3 METOK, a TaKKe yAaJeHHeM IIOCJIe 3TOr0 BEPIIUH, UMEIOIUX

MEHBIIE JIByX JeTe.

Hesiroe cyddukcuoe nepeso npedukca S[1..7] cTpoku S mosydaercs aHAJOIMYIHO U3
cyddukcrnoro aepesa anst S[1..i|$ ynamennem cumBosioB $, ayr u BepuIuH, KaK ONUCAHO

BBIIIIE.

Onpegenenune. O6o3nauum depe3 T; HessBHOE CydDUKCHOE I€PEBO CTPO-

ku S[l..i], rie i uamensiercst or 1 10 m.

Xorst HesiBHOe cy(dDUKCHOE JePeBO MOXKET UMeTh JIMCThs He Jijisd Bcex cyddukcos, B
HEM 3aKOJIMPOBAHBI BCe CyMOUKCH S — KaxKIbIi «IIPOM3HOCUTCS» CHMBOJIAMH KaKOIO-
Ju0O0 TMyTH OT KOPHSI 3TOro HessBHOrO cyddukcHoro mepena. OgHAKO, €CJH STOT HIyTh
HE KOHYAEeTCs JINCTOM, TO He Oy/neT Mapkepa, 0003HA4YAIOIIEro KOHel MyTu. TakuMm obpa-
30M, HesiBHbIe CY(DDUKCHBIE JIePeBbsl CaMHU 110 cebe HeCKOIbKO MeHee HH(OPMATUBHbBI, YeM
ob6bruHbIe cy(ddUKCHBIE 1epeBbsi. ByaeM ncroib30BaTh HesIBHBIE J€PEBhsl YKA3aHHOTO TH-
1a KaK BCIIOMOTaTe/IbHbIE B aJrOPUTMe Y KKOHEHA JJisi TOTO, YTOOBI TOJYYUTH HACTOSIIEE

cydbdukcaoe mepeBo s S.



2.2. Ob6uwee onncaHne anropntmMma YKKoHeHa

Asroput™m YKKOHEHa CTPOUT HedgBHOe cyddukcHoe mepeBo T; 1t KaXKI0ro mpeduk-
ca S[1..i| crpoku S, Hauwnast ¢ T] ¥ yBeJMuuBas i Ha €JMHUILY JI0 TEX 10D, MOKa He Oyjer
noctpoero jaepeso 1,,. Cydbdukcnoe pepeBo s S nosaydaerca w3 1, u Bcsa padbora

Tpebyer Bpemenu O(m).

2.2.1. OOuiee onucaHune anroputmMma YKKOHEHa

Anropurm YkkoHeHa menutcs HA m ¢a3. B daze i + 1 mepeso T;,; crpoutcs u3 T;.
Kaxxmas paza i+1 B cBOIO 0uepeb geaurcs Ha i+ 1 npodoastcerudi, 110 OJHOMY Ha KaK IbIi
u3 i+1 cybdurcos S[1..i+1]. B npodoastceruu c Homepom j daswi i+ 1 anropurm cHauasa
HAXOJUT KOHEIl IlyTH U3 KOPHs, TIOMEYEHHOTO MOACTPOKOH S[j..i]. 3areMm oH mpomoszkaeT
9Ty MOJCTPOKY, M00aBsis K ee Koy cuMBos S(i + 1), ecam tompko S(i + 1) eme He
cymecrsyer. Takum 06pazom, B daze i+1 caagasia nomemniaercs B jgepeso crpoka S[1..i+1],
a 3a Heit crpoku S[2..i+ 1], S[3..i+1], ... (coorBeTcTBeHHO, B IPOIOIKeHUsAX 1, 2, 3, ...).
[Tponoszkenue i+ 1 daswl i+ 1 npogoszkaer nycmot cyddure crpoku S[1..i] — BKIoUaeT
B JIEPEBO CTPOKY u3 ojuoro cumsosia S(i+ 1) (ecsu Tosbko ee Tam He 6b110). lepeso Ty
COCTOWUT U3 OJHOH Jyru, moMedeHHOW cumBosiom S(1). @opmasbHOe OnucaHue TPUBEIEHO

B ajiroput™me 1.

OOmiee onucanue ajaropurMa Y KKOHEHA
[Toctpours aepeso T.
for 7 from 1 to m — 1 do begin {da3za i + 1}
for j from 1 to i + 1 do begin {npogosxenue j}
HAWTH B TEKYIIEM JiepeBe KOHEI IyTH U3 KOPHs ¢ MeTKOoi S|[j..i].
€CJI HY?KHO, IPOJIOJIZKUTH IyTh, 100aBuB cumBos S(i + 1), obecriedun
nosiesienue crpoku S[j..0 + 1] B nepese.

end;

end;

Aunropurm 1. O6miee onucanue ajJropuTMa Y KKOHEHa

2.2.2. Mpasuna npogonxerus cyccdukcos

JLnst Toro, 9TOOBI TPEBPATUTH W3JI0XKEHHOE BhITIIE 00IIee ONMMCAHNE AJITOPUTMa Y KKOHE-
HA B KOHKDETHBI{ aJIrOPUTM, HEOOXOIMMO TOYHO yKa3aTh, KAK BBITIOJHSITH NPOJoadHceHUe
cypdurca. Tlycrs S[j..i] = 6 — cydduxc S[1..i]. B npomonkenun ¢ HoMepoM j, Koria
AJITOPUTM HAXOAUT KOHell cyddukca 3 B TEKyIEeM JepeBe, aJITOPUTM POAOJIKAET (3 I
TOro, 4TobbI 00ecneunTs npucyrcrsue cyddukca 55 (i+1) B qepese. Anropurm jeicrByer

110 OJTHOMY W3 CJIEIYIOIUX TPEX MPABUJIL.



IlpaBusio 1. B rexkymem jepeBe 1yTh (3 KOHYAETCA B JIUCTE. DTO 3HAYMUT, YTO IIYTh OT
KODHSI ¢ MeTKO# (3 MOXOAUT 10 KOHIA HEKOTOPOil «JIHCTOBON» Ayru (Iyru, BXOASIIEHl B
quct). [lpu u3MeHeHnu JepeBa CjiejiyeT J00aBATh K KOHILYy METKH 3TOH JIMCTOBOH Jyru

cumsoat S(i + 1).

IIpaBusio 2. Hu oqun nyTh u3 KOHIA CTPOKH (3 He HaumHaercs cumsosioMm S(i + 1), Ho,
110 KpaliHeil Mepe, OJMH HAYMHAIOIIUNICA OTTYy/1a IIYTh UMeeTCd.

B aTom ciiyuae moJizkHA OBITH CO37[aHA HOBASI JIUCTOBAS JyTa, HAYNHAIOIIASCI B KOHIIE [3
u moMederHast cumBoJiom S(i + 1). [Ipu srom, ecim [ KOHUAeTCsT BHYTPH JIyTH, JOJIZKHA
OBITHb CO3/laHa HOBas BepIIWHA. JIMCTy B KOHIE HOBOIl JIMCTOBOM JIyI'M COIIOCTABJISIETCS

HOMED .

ITpaBuio 3. Hekoropsiii myTh U3 KOHIA CTPOKHU [J HaumHaercs cumBojoMm S(i + 1). B
9TOM ciydae cTpoka [3S(i 4+ 1) yKe uMeeTcs B TEKyIIEM JepeBe, W MOITOMY HUYEro He

TpedyeTcs: J1eaaTh.

2.3. Peanusauyuna n yckopeHune

Kni04eBbIM MOMEHTOM B PeaJM3aliid AJrOPUTMa YKKOHEHA SBJILETCS OIPEIe/ICHHe
KOHIIOB BCex i + 1 cyddukcos S[1..i]. [delicTByss HAUBHO, MOYXKHO HANTH KOHeI JTIOOOTO
cydbduxrca [ 3a spems O(|3|), nBurasicb or KopHs TeKytero Jepesa. [Ipu sTom moaxome
npomoszkenue j B dase i+ 1 zaitmer Bpema O(i+1—j), T;y1 6yzner coznano uz T; 3a O(i%)
u T, noayuurcs 3a Bpems O(m?).

Ceemem O(m3) x O(m?) ¢ NOMOIIBbI0 HECKOJLKUX HAOIOeHHil U IIPUEMOB peau3a-
mun. Kaskaplii mpueM cam 1o cebe BBITJISIUT KaK MOJe3Hasl 9BPUCTHKA JJIsl YCKOPEHUsI
aJIrOpuTMa, ", JIeHCTBYs 10 OTIEIbHOCTH, OHU HE MOTYT YMEHBITUTH OILIEHKY BPEMEHU JJIst
Hauxyauiero cJjaydas. PeSy.HI)TaT JAO0CTUTa€TCA TOJIBKO IIpU COBMECTHOM HMX IIPDUMEHEHUH.

HawuGoustee cymecTBeHHBIH 3JIEMEHT YCKOPEHUsI — 3TO MCHOIb30BaHue cyddurcHux cease.
2.3.1. CyddukcHbie cBSA3U: NepBOe YyCKOPEHue peann3auumn

Onpepenenne. [Tycrs xa 0603HaYaeT NPOU3BOJLHYIO CTPOKY, Tle T — ee
IEPBBIl CUMBOJI, & (v — OCTABIIASICS MOACTPOKA (BO3MOXKHO, mycrast). Ec-
JIM JIJisi BHYTPEHHe BepIIUHbI U ¢ IMyTeBOW METKON T(v CYIIeCTBYeT Apyrasi
BepmuHa $(v) ¢ MyTeBO# MeTKOi# «v, TO yKa3areab u3 v B S(v) Ha3bIBAETCS

cyddurcroli ca3vi0.

Xotsa u3 onpejaenenus cyhdUKCHBIX CBA3€e# He CJIeIyeT, YTO U3 KaxKJI0#W BHyTpeHHe
BEPIIMHBI HESIBHOTO Cy(M@MUKCHOTO JepeBa BHIXOAUT CyddUKCHAS CBI3b, HA CAMOM JeJie

TaK u OyJeT.



Teopema. B anropurme Ykkonena Jitobast BHOBb CO3/[aHHasi BHYTPEHHSIS BePIIUHA Oy/1eT

uMeThb Cy(pEPUKCHYIO CBI3b ¢ KOHIIOM CJIEAYIONIETO MPOIOJIKEHN.

Takum 06pazom, cydduKcHbBIE CBA3M OYIyT UCXOIUTh U3 BCEX BHYTPEHHUX BEPIIUH H3-
MEHSIOIIErocs JiepeBa, KpoMe BHYTPeHHell BepIIUHbI, BBeIeHHO mocienei. OHa Moy duT
cBOIO CY(hPUKCHYIO CBSI3b B KOHIIE CJieyonero mpojosnkenus. [lokaxkem, Kak cyddukc-

HbI€¢ CBA3U HUCIIOJIB3YIOTCA Jid YCKODEHUA BBIYNCJICHNUI.

2.3.2. Mepexoabl no cyddurkcHbIM CBSA3AM Npu nocTtpoeHun T;,

Bamerum, 4T0 KOHer HOJHON cTpoku S|[1..i| mosken GbiTh B Jmcre gepeBa T;, Tak
kak S|[1..i] — camasg jyuaHas cTpoka B HeM. CiieoBaTeibHO, KOHeI 31oro cydbdukca Haii-
TH Jierko. [IpeacraBum crpoky S[1..7] B BUse T, Te & — OJUH CUMBOJI, & (v — OCTABIIASC
MOJCTPOKA (BO3MOXKHO, IycTasi), U mycTh (v, 1) — myra gepesa, Bxojsimas B juct 1. Omu-
meM noApobHO BTOpoe mpojosizkenue. Ilycrs v obo3navaer ayroywo Merky ayru (v, 1).
lns Toro, uTobbl HaiiTH KOHeI (v, TPeOyeTCs TMPOWTU BBEPX OT JiucTa 1 JI0 BEPIIMHBI v,
nasee 1o cybdukcHOR cBsizu U3 v B $(v), a 3areM 0T $(v) — BHH3 HO IyTH (KOTOPHIii
MOXKET COCTOSITH BOJIbIe YeM U3 OMHOI Myru) ¢ MeTKoii . Konen sToro myTtu u sBisiercs
KOHIIOM (. B KOHIlE TIyTH < JiIepeBo u3MeHsieTcsl 110 paBujiaM MpoJIoJizKeHus cydduka.

[Tpu npogomkennn aw060# crpoku S[j..i] mo S[j..i + 1] upu j > 2 caemgyem Toit xe
obmedi nnee. Haunnas B Koute crpoku S[j — 1..i] B TeKyIeM jepese, MOJHAMAEMCS BBEPX
He DOJTBITIe YeM Ha OJIHY BEPINUHY, IONaas 100 B KOPeHb, TN00 B BEPIIUHY U, U3 KOTOPO
BhIXO/UT cyddukcHas cBsi3b. [lajiee, myctb 7 — jyroBasi MeTKa 3TOH Jyru; B cJyuae,
ecJIM U He KOPeHb, NpoxoanuM cy(hMdUKCHYIO CBsI3b U3 U B $(V) M CIYCKAeMCsl 110 JIEPeBY
u3 $(v) 1O IMyTH, TTOMEYEHHOMY 7, K KOHIly S|[j..i]. I HakoHern, npomoykaem cydduke

10 S[j..i + 1] mo mpaBuIaM MPOIOJIKEHMUS.

2.3.3. Anroputm OTAE/IbHOrO NMPOAOJIXKEHUS

Cobupasi BMecTe BCe 3T (DPArMEHTHI, PeaIu3yNUe HCHOAb30BaHue Cy(hOUKCHBIX
cBsi3eii, MOXKHO 3amucaTh npojoszkerue j > 2 dasst ¢ + 1 (aaropurm 2).

Vcnonb3oBanne cydbOUKCHBIX CBsi3ell J1aeT OYeBHIHOE IPAKTHYECKOe YJIyUIeHue 3a
CYET COKPAIIEHHS TePeIBUKEHNUIT OT KOPHS B KaXK/IOM ITPOJIOJIZKEHUH, KOTOPBIE BBIIOJIHSI-
10TCa B HauBHOM asropurMme. OIHAKO 3TO He YJIyYIIHT ONEHKY BPEMEHHU BBIIOJHEHHUS B
HaUXyImmeM ciaydae. Beemem ocoObrii mpuem, KOTOPBIA YMEHBITUT OIEHKY /ISt AIrOPUTMa
10 O(m?)

Ha mare 2 mpomoskenusi j + 1 ajiropur™ umer 6Hu3 U3 BepHIMHBL $(V) IO TMyTH C
metkoi . [Tpu GykBaabHON peanm3anuyu MPOXOXKIEHWE BAOJb 7 3aHUMAET BPEMsl, IIPO-
MOPIMOHATBHOE ||, wucay cumeoa06 B 3roM mytu. OQHAKO TPOCTOH pUEM, HMeHyeMbIil
CKAYKOM MO CHEMYUKY, YMEHBIIUT BPeMsi ePexo/a, 10 NPUOIU3UTETHHO TPONOPIIMOHAb-

HOTO wucAy eepwur B mytu. OTciona OyAeT cIeoBaTh, YTO BpeMs Ha BCE MPOXOIbl BHU3



AJjropuT™M OTAEJIBHOIO IIPOJAOJI>KEHUS

begin

1. Haiitu B KoH1e cTpoku S[j — 1..i] wiu BBIIE €ro MEepBYIO BEPIIUHY v, KOTOPAs
Jinb0 mMeer UCXoAsILyI0 cyddUKCHYIO CBsI3b, JIMOO siBJisieTcss KopHeM. JLjisi 3Toro
HeoOXouMo mpoiiTu BBepxX or KoHna S[j—1..i] B Tekyiiem gepese He Gosiee 4eM HA
onuy ayry. Ilycth v 0603HaYaeT CTPOKY MeXKy v U KOHIOM S|[j — 1..i] (BO3MOXKHO,

IYCTYIO).

2. Ecnu v He xopeHb, poiiTn cy(hHUKCHYIO CBSI3b U3 ¥ B BEPUINHY S(V) U CIIYCTUTHCS
u3 s(v) 0o myTu cTpoku . Ecm v — KopeHb, npoiiT 1o mytu ajis S[j..i] u3 KOpHs

(KaK B HAMBHOM AJTOPUTME).

3. OGecneunTs BXOKIeHHe cTpoku S[j..i]S(i+ 1) B JepeBo, HCOIb3ys paBHIa MPo-

JIOJIYKEHWSI.

4. Ecnu B mpomosizkennn j — 1 ObLIa cO3MaHA HOBasl BHYTPEHHsIsT BepmuHa w (TO
IPABUJLYy TIPOJAOJIKEHUsI 2), TO CTPOKA (v JIOJKHA KOHYAThCs B BepmmHe $(w),

koH1e cyddurcnoii cszu u3 w. Cozgars vy cybdukcayo cBs3b (w, s(w)).

end.

AutropurM 2. AJIrOpuT™M OTIEJIBHOTO HPOIOJIZKEHUS

3a dasy me mpeszoiiger O(m).

[Iycte g obo3navaer muny . HanomHuMm, 4T0 HUKaKWe JIB€ METKH JIyT, BHIXOISAIINAX
u3 s(u), He MOTYT HAYUHATHCS C OJHOTO M TOTO K€ CHMMBOJIA, TAK YTO MEPBBIA CHUMBOJI 7y
JOJI2KeH OBITh HAYAJBHBIM TOJIBKO Y OMHOI ayru, BeIXOAsMmEel u3 s(v). [lycts ¢’ — unc-
JIO cUMBOJIOB B 310# ayre. Ecim ¢ < g, To anropurmy He Tpefyercst IpOCMATPUBATH
OCTAJTbHBIE CHMBOJIBI JIyTH — OH MPOCTO MEPENPHITUBAET K €€ KOHILY. 3aTeM ¢ MOJIaraeTCs
paBHBIM g — ¢, h = ¢ + 1, ¥ IPOCMATPUBAIOTCSI BBIXOSIIUE yTH JIJIsi TOTO, YTOOBI Haii-
TH CPeJ¥l HUX TPABUIbHOE MPOIOJKeHNe (C HAYadbHBIM CHMBOJIOM, DABHBIM CHMBOJY h
crpoku ). ITo gocrukennu ayru, B KOTOPOil ¢ HE MPEBOCXOIAUT ¢, AJITOPUTM TEPEXOIUT
K CUMBOJIY ¢ Ha JIyTr'e€ U 3aBepIIaeTCsl, IOCKOIbKY 1yTh Y U3 $(U) KOHYAeTCsl Ha 9TOH Jyre,
CTpOro B g CMMBOJIaX BHU3 110 METKeE.

Db deKT OT UCNOJB30BaHUS CKAYKOB 110 CUETUYHUKY OyJeT B 00ECIIeUeHUU Mepexoia OT
BEPIUHBI IYTH 7y K JPYTOi BepuInHe 3a xokcmanmuoe speMsd. [loaHoe Bpems mpoxoma mo

IIyTHU CTaHOBUTCYA IIPU 3TOM IIPOIIOPHUOHAJILHBIM YHUCJ/Y 6EPUIUH, a HE CUMBOJIOB B HEM.

Teopema. [Ipu ucnosp30BaHNN CKAYKOB 110 CUETUYHKY Jit0Oast paza ajaropurMa Y KKOHEHA

3anuMaer Bpems O(m).
Bcero y nac m ¢a3, Tak 4To BepHA TeopeMa, IPHBEICHHAS HUKE.

Teopema. Cyddukcabie cBg3M B aaropuT™Me YKKOHEHa 00eCIeYUBAIOT BpeMs PabOTHI



O(m?).

Bamerum, 4TO BpeMeHHas TpaHuna Jjyist ajroputva O(m?) mojyvena yMHOMKEHHEM
BPEMeHHOH oneHKu orieabHol da3sl O(m) na m (uucsao da3). Takoe rpyboe ymHOMKe-
HHUE OBLIO HEOOXOAMMO, TaK KaK BPEMEHHOI aHAJIN3 IPOBOIWJICS IJId OTAEILHON (hba3bl.
[Tocne mpuMeHeHHs HEKOTOPHIX M3MEHEHWUil B peaM3allii, KOTOPhIE II03BOJISAT IIPOBECTH
BPEMEHHOW aHaJIN3, BBIXOISIIUN 38 TPAHUIBI OTIEJIbHBIX (pa3, BO3MOXKHO JO0CTUYb OLEHKHU

Bpemenu pabors O(m). Heobxomumbie ipuemsl onucansl B pabore [4].

3. [Npeobpa3soBaHHas nporpamma

[Tpusioxkenne 1 comepKUT ONMUCHIBAOIIK JOTHKY BulyaJsm3aropa X ML-daiti, B koTo-

POM HCIIOJIB3YIOTCS TOJIBKO CJie/lyiolue 0a30Bble KOHCTPYKIIUU:

® I10CJIeIOBAaTE/JIbHbIE NTalrl BU3YyaJIu3alluu;
e oneparopsl Bersienus (if-then-else);

e 1MKJIbI C TIpeycyoBueM (while).

B Taxom Buje mporpamMmMa MOxKeT OBITH MpeoOpa30BaHa B CUCTEMY KOHEYHBIX aBTOMa-
ToB. Texunosiorusi Vizi reHepupyer Ha €ro OCHOBE IPOI'PAMMY Ha si3bIKe IIPOrPAMMUPOBa-
Hud Java, paboTaloniyo Mo/ yIpaBjieHueM KOHEYHBIX aBTOMATOB, KO KOTOPOW IPUBEIEH
B IPUJIOXKEHUM 2.

Bcero B mporpaMmme aBa aBTomMara — IPsSIMOTO ¥ 0OPATHOIO X0/a ajroputMa. B oboux
aBTOMATaX MO D) COCTOSHUI, KOTOPbIe OJUHAKOBHI JIJIs 000X aBTOMaToB. CpaBHUTE b
HO 0OJIBITIOE KOJIMYECTBO COCTOSIHWII B aBTOMATaX CBS3aHO C MOJAPOOHONM BU3yasu3aliuei

aJTOpUTMA.

4. OnwucaHune untepdoeiica Bu3yasnsartopa

Bremnuit Bu1 Bu3yanu3aTropa npeactaBieH Ha puc. 1. B BepxHeil vacTu oKHa HAXOIUT-
cs1 Tekytiee cyddukcHoe nepeBo. Ero mucTbs moMedeHbl COOTBETCTBYIONIUME UM HOMepa-
mu (B moJtHOM Cy(hhUKCHOM JIepeBe JIUCT ¢ HOMEPOM i cOOTBecTByeT mpedukcy S[i..m]).
Pebpa nepeBa momedeHbl COOTBETCTBYIONUME CTPOKOBBIME MeTKaMu. Pebpa, 110 KOTopbIM
Tpe6yeTC${ NOAHATHCA WJIN CIIyCTUTBHCA Ha TEKYyIIeM MIary BU3yaJiu3alluu, BBIACIAIOTCA
nBeroMm. CripaBa MOKa3aHa 4acThb CTPOKHU, KOHEI[ KOTOPOil HEOOXOIUMO HAUTH B JiepeBe Ha
TeKyIeM Imare. BHu3y — manesib, B KOTOpO#i MoKa3aHa BCA CTPoKa. B Heit oT/1e/1bHO BbII€-
JIEHA, 94aCTh CTPOKHU, KOTOPYIO HEOOXOAMMO BCTABUTH B JAEPEBO HA TEKYIIEM ITPOIOIKEHHH.
[Tanenb MokHO yOpaTh, cOpocuB (Jiazkok B 3jieMenTe ynpapiaeHus « CTpokas.

Huxxe pacnosioxkena 06/1acTh, rj1e 0TOOPaAKAIOTCH NOSICHEHUS K TOMY, 9TO JIeJIaeT aJl-

TOPpHUTM, U 9JIEMEHTHI YIIpaBJICHUI. Annser numeer CJIeyromue 3JIeMEHThI YIIPpaBJICHUA:
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nb ¢ | b |3
1 2

3 4 i

There is no suffix link from curent node; and we are not in the root of the tree. We should now 2o to our parent and remember
the label on the cwrent edze, sxcluding the lust character which we havve just added, :

10.

== I == | === | Bestart | Buta | == |T3|elaj.r: 1000 ilﬂ
¥ String | [Esmgie 3 7] SeefLond

Puc. 1. Buemnuwuit Bug Busyaansaropa

. Knomika «>>» ciyxut jijist nepexojia K CJIeIyIoneMy Mary BU3yaJn3alliiu.

Knonka «<<» ciyKuT jj1s nepexoja K MpeAblAyIIeMy Mary BU3yaJIn3allii.
Kuonku «>>>» ciyKut jij1sl iepexojia K CjaeAyIoneMy IPOJI0JIKEeHUI0.

Kuomnka «<<<» ciryKuT JiJIsl IEPexXo/ia K MPEeJIbIIYIIEMY TPOI0IKEHUIO.

. Knonka «PGCTapT» II03BOJIdE€T 3allyCTUThb aJIOPUTM C CaMOI'O Ha4daJla.

Knonka «ABTO» 3alycKaeT BU3yaJIU3alMI0 B aBTOMATUYECKOM pexkume. B aTtom pe-
JKAMe BU3YaJIU3alMy alIlJIeT CaAMOCTOATEJBHO IEPEXOJUT K CJeAyIoneMy Iary Io

UCTE€YCHUU OHpeﬂeﬂeHHOﬁ IIay3Hbl.

YieMmeHT ynpaByieHus «3aJep:KKay PEeryJupyeT may3y MexKy IMaraMu B aBTOMAaTH-

YECKOM peXKHUMe.
Knonka «7» moka3miBaeT AMAJIOrOBOE OKHO ¢ MHMOpManueit 00 BU3yaau3aTope.
®naxkok «CTpokay MO3BOJsIET yOpaTh HMaHeJb C TEKYIIei CTPOKOii.

TekcToBoe 10JIe I03BOJIIET BBECTH IIPOM3BOJIbBHYIO CTPOKY, KOTOpad 6y,ILeT UCIIOJIb-

30BAThCA /TSI TIOCTPOeHUs CyHPUKCHOTO JiepeBa.
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11. Beinajaroriee MEHIO CJIYXKHUT JJisi BLIOOPA OJHOI0 M3 MPEI0NPe/Ie/IeHHBIX TPUMEDPOB

BXOJHbBIX JaHHDbIX.

12. Knonka «Coxpanurb/3arpy3uTby BBI3BIBAET JIMAJOIOBOE OKHO COXPAHEHUS U 3a-

TPY3KH COCTOSTHUS BU3yaJIU3aTOpA.

5. OnucaHune kKoHdurypayum BnlyanamsaTopa

[TapameTps! Bu3yanu3aropa xpanarcd B ¢aiise Ukkonen-Configuration.xml. Biaro-
Jlapst 9TOMY MOXKHO 0e3 TPy/Jla U3MEHATh I[BETOBYIO TaMMY ¥ BHJI 3JIEMEHTOB YIIPaBJIeHUsI,
a TakK>Ke HEKOTOpBIE JIPyIrue HACTPOUKH.

Ta6m/1ua, npuBeICHHad HU2KE, COACP2KUT OIIMCaHME HECTaHJapPTHBIX IIapaMe€TpOB BH-

3yaJin3aTopa.

[TapameTp

Onucanune

string-visualizer-height
string-visualizer-width

string-visualizer-background

BricoTa manenu co CTpOKOii.
[MIupuna naxHean co CTPOKOIA.

IIBer pona mamean co CTPOKOIA.

string-visualizer

CTuyiv MaHeIu CO CTPOKOM.

-style0 Bazosblii cTHIIE.

-stylel Cruiib 0ObIYHOl gUeiiKH.

-style2 Cruiib 10/ICBEYEHHON sTaeiiKu.

-style3 CTub BBIIEJIEHHON ST9€iKH.

-style4d Ctunb 17191 0TOOpaKeHUs YHUCET.
SaveLoadDialog [TapaMeTpsl AuaIoTa COXpaHEHUS /3aTPY3KH.

-CommentPane-lines
-columns

-TrOows

KosmmuecrBo ¢cTpOK B maHed ¢ KOMMEHTAPHEM.
[MIupuna TekcroBoit obJacTu.

BricoTa TekcTOBON 00J1aCTH.

examples-num
example-1-title
example-1
example-2-title

example-2

Kosnuecrso npumepos.
3aroJIoBOK MepBOTO MpUMEpA.
CTpoka mepBOro mpuMepa.
3aroJioBOK BTOPOTO IIpUMEpA.

CTpoka BTOPOIro NMpUMepa.

examples-hint

[Tonckaska K CIUCKY TMTPUMEPOB.

suffix-tree

Cruim cyddukcHoro aepena.

-style0 CTub JIUCTHEB.
-stylel CTub BBI/IEJIEHHBIX JINCTHEB.
-style2 CTub BHYTPEHHUX Y3JI0B.
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-style3 Cruiib BBIJIEJIEHHBIX BHYTPEHHHUX y3JI0B.

-style4 Crunb pebep Jepesa.

-styleb CTusib BBIJIEJIEHHBIX pedep JiepeBa.

-style6 Crunb cyhdUKCHBIX CCHLTOK.

-style7 CTuib BbIJIeJIEHHBIX Cy(hMOUKCHBIX CCHLJIOK.
string-field-hint [loackaska K IIOJII0 BBOJA CTPOKH.

[Tomrocteio (aitn Ukkonen-Configuration.xml npuBeseH B IPUJIOKEHHUA 1.

3aksroyeHne

[Ipumenenue Texuosioruu Vizi, npeaHa3HAYeHHOR 1719 HOPMATIU3AIUN ONUCAHUS JIO-
UKy paboThl HAa OCHOBE aBTOMATHOTO IMOAXO0/a K CO3JaHHUIO IPOTPAMMHOTO O0ecIeveHusl,

YIIPOCTHUJIO CO3JaHUE€ BU3YaJIU3aTOPOB 110 CDABHEHUIO C TPAJUIUOHHBIM IIOAXO/0M.
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Mpunoxenue 1. XML-onucanune Busyasnmnsatopa

Onucanue pa3duTo Ha TpH aitna:

e Ukkonen.xml — cofiepKuT 0o0MIyI0 WHMOPMAIUIO O BU3yaIu3aTOPE U CCHLJIKM Ha JBa

caeaytonmux daiina;

o Ukkonen-Algorithm.xml — onuceBaeT CTPYKTYPY aBTOMATOB, PEAJUIYIOMUX AJIIO-

puTM;

e Ukkonen-Configuration.xml — COAEpzKUT napaMeTpbl BU3yaJIn3aTopA.

Ukkonen.xml

<?7xml version="1.0" encoding="WINDOWS -1251"7>

<t--
"Ukkonen" visualizer description (example)
>

<!DOCTYPE visualizer PUBLIC
"_//IFMO Vizi//Visualizer description"
"http://ips.ifmo.ru/vizi/dtd/visualizer .dtd"

<!ENTITY algorithm SYSTEM "Ukkonen -Algorithm.xml">
<!'ENTITY configuration SYSTEM "Ukkonen -Configuration
1>

<visualizer
id="Ukkonen"
package="ru.ifmo.vizi.ukkonen"
main-class="UkkonenVisualizer"

preferred-width="640"
preferred -height="480"

name -ru="AnropurtM VKKoxexa'"
name -en="Ukkonen algorithm"

author -ru="Nropes AxmeTor"
author -en="Igor Ahmetov"
author -email="ahmetov@rain.ifmo.ru"

supervisor -ru="Teopru# Kopxeen"
supervisor -en="Georgiy Korneev"

supervisor -email="kgeorgiy@rain.ifmo.ru"

copyright -ru="Copyright \u00A9 Kadempa KT, CI6 TUTMO
copyright -en="Copyright \uOOA9 Computer Technologies

Zalgorithm;

&Zconfiguration;
</visualizer>

Ukkonen-Algorithm.xml

<?xml version="1.0" encoding="WINDOWS -1251"?>
<t --
"Ukkonen" algoritm description

>

<algorithm>

.xml">

(TY), 2004"
Department , SPb IFMO,

<import >ru.ifmo.vizi.ukkonen.SuffixTree.SuffixTreeState</import>

<data>

2004"

<variable description="Counter variable for phase loop">int i;</variable>
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<variable description="Counter variable for extension loop">int j;</variable>
<variable description="Applet instance">UkkonenVisualizer visualizer ;</variable>
<toString>
return visualizer .getSuffixTree().toString();
</toString>
</data>

<auto id="Main" description="Builds suffix tree">
<start
comment -ru="BBequTe CTPOKYy M3 CTPOYHHX ¥ 3aTrlaBHHX 6YyKB
oA TmocTpoeHus cydpdurcHoro nmepesa unu BHbGepeTe
oouH M3 npuMepos ."
comment -en="Enter a string for the suffix tree consisting of
lowercase or capital letters or choose one of the examples."

>
<draw/>
</start>
<step
id="Descriptionil"
description="Description of the algorithm"
comment -en="Ukkonen algorithm builds suffix trees T(i) for each prefix
S[1..i] of the input string S. Let m be length of the string S.
Algorithm is divided into m phases. During phase i+l
algorithm builds tree T(i+1) from T(i). Each phase i+1 itself
is divided into i+l extensions, one extension for each of the i+l
suffixes S[1..i+1]."
comment -ru="AnropuTM VKKOHeHa CTPOMUT HedZBHoe cybdukrcHoe gepesBo T(i) gna
KaxZoT o
npepukca S[1..i] Bxogmmo#t cTpokm S. IlycTs m - gmaumHa S. Aaropurm
menuTcd Ha m as. B dase i+l gepeso T(i+1) cTpomTca ms T(i).
Kaxnmas
basa i+l cama genuTca Ha i+l mpomonxeHME , DO OAHOMY Ha KaXIOH#i us
i+l
cybpurcos S[1..i+1]."
>
<direct/>
</step>
<step
id="Description2"
description="Description of the algorithm"
comment -en="During extension j of phase i+1 the algorithm finds end of the
path
from root of the tree with label S[j..i]. Then it extends this
substring
by appending to its end symbol S[i+1], if S[i+1] doesn’’t exists
yet.
So, in phase i+1 substrings S[1..i+1], S[2..i+1], ... are
inserted into
the tree."
comment -ru="B mpomonxeHum j basx i+l anropuTM cHavala HaAXOLHUT KOHEI] NyTH HU3
KOpHH ,
moMeuYeHHOTO momcTpoko# S[j..i]. BaTem om mpogomxaeT 3Ty HOACTPOKY
, DobaBmasa
kK ee komny cumBox S[i+1], ecnum Tompko S[i+1] eme He cymecTByerT.
Urax, B dase
i+l cmHavana nomemaeTcs B fepeBo cTpoxa S[1..i+1], a sa Helt cTpokm
S[2..i+1],
S[3..i+1], ..."
>
<direct/>
</step>
<step
id="Description3"
description="Description of the algorithm"
comment -en="Let xa be an arbitrary string, where x is its first symbol,
and a is the remaining substring. If for some inner node v with
path label xa
there is another node s(v) with path label a, then pointer from
v to s(v) is called a suffix link."
comment -ru="IlycTr xa o6o3HavyaeT MNPOUBBONBHYO CTPOKYy , TLe X - €€ INepBHH CHUMBOI
, a
a - ocTaBmascH NOACTpPoKa . Eciu Onda BHYTpeHHero ys3ia VvV C
nyTeBo¥ MeTKOH xXa cymecTByeT gnpyro# ysexm s(v) ¢ myTeBo¥ MeTKOH a
, TO ykKasaTelsb
us v B s(v) HasHBaeTcsa cypduUKCHOH cBA3BD."
>
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<direct/>
</step>
<step
id="Description4"
description="Description of the algorithm"
comment -en="During work of the algorithm we support following invariance:
for each inner node there is a suffix link. Due to the suffix
links
we can reach asymptotic estimation of the working time of the
algorithm 0(n-~2)."
comment -ru="Bo BpeMa paboTH alropuTMa NOATEepXUBaeTCH CIeAYOUKE KMHBApHAHT:
y KaxJoTo BHYTpPeHHeErO y3Jla CylecTByeT cybduKcHasd CBH3b.
Braromaps »ToMy IOpHeMYy JOCTHTaeTCd AaCHMITOTHYEecKad
olleHKa BpeMeHM paboTn anropurmMa 0(n~2)."

>
<direct/>
</step>
<step
id="AddSentinelCharacter"
description="Adding of the sentinel character"”
level="1"
comment -en="To build correct suffix tree we need to add
to the string some character that it doesn’’t already contain.
Let it be ?2{0}?’."
comment -ru="YTobsn HDOCTPOMTHL KOPpPeKTHOoe cyddHKCHOe mepeBO MH [OJXKHH
fo6aBUTh K Hamedl CTpoKe KakoX-Hu6Yyge CHMBON , KOTOpDHN OHa elle
He comepxuT. [JobaBuM k cTpokKe cmmsox °’’{0}’>."
comment -args="d.visualizer . SENTINEL"
>
<draw>
d.visualizer .updateTree () ;
</draw>
<direct>
d.visualizer .addSentinelCharacter ();
</direct >
<reverse >
d.visualizer .removeSentinelCharacter ();
</reverse >
</step>
<step
id="FirstPhase"
description="First phase"
level="1"
comment -en="We insert into the tree the first character of the string and
remember the resulting leaf
(we will use it at the beginning of each phase)."
comment -ru="BcTaBuM B JepeBO NIepBHH CHUMBOI CTPOKM M BaNOMHMM NOIyYuMBUHiics
nucT
(Mo 6ymeM HauMHaTh paboTy B HeM B Havale Kaxzoit dasm)."
>
<draw>
d.visualizer .updateTree () ;
</draw>
<direct>
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
<step
id="PhaseLoopInit"
description="Phase loop counter initialization"
level="-1"
>
<direct >
d.i = 1;
</direct >
</step>
<while
id="PhaseLoop"
description="Phase loop"
test="d.i &1lt; d.visualizer .getString ().length ()"
level="-1"
>
<step
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id="PhaseBegin"
description="Begin of the phase"
level="1"
comment -en="Now we are in phase {0}. During this phase we extend the tree
so it contains
substrings from ’’{2}’’ to ’’{3}’’ (extensions 1..{1}))."
comment -ru="Ilepexonuu k o¢ase {0}. Bo BpeMs >To# $asw MH pacuUpsaeM [OepeBo
Tax ,
4YTOob6H OHO cofepxalo mnoAcTpokm oT °’{2}’? gmo 22{3}’’ (
NPOOIKEHUST
1..{1H)."
comment -args="new Integer(d.i), new Integer(d.i + 1),
d.visualizer .getString () .substring (0, d.i + 1),
d.visualizer .getString () .substring(d.i, d.i + 1)"
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>

<step
id="SelectLeaf "
description="Selecting leaf as current node"
comment -en="We choose the leaf of the tree with number 1 as current node.

comment -ru="Bu6epeM B KayecTBe TeKyllero YysJa JIHNCT pJepeBa c HoMepom 1"

>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
<step
id="FirstExtension"
description="First extension"
level="1"
comment -en="We append character ’’{0}’’ to the edge that leads to the
current node to insert prefix ’°{1}’’ into the tree
(first extension)."
comment -ru="BcTraBum npedpurc ’’{1}’’ B gepeBo, gmobaBus cumBom {0}’
Kk pebpy, BemymeMy B Texymuit ysen (mepBoe mpoponxexue )."
comment -args="new Character (d.visualizer .getString().charAt(d.i)),
d.visualizer .getString () .substring (0, d.i + 1)"
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct>
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
<step
id="ExtensionLoopInit"
description="Initialization of the extension loop"
level="-1"
>
<direct >
d.j = 1;
</direct >
</step>
<while

id="ExtensionLoop"
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description="Iuxn"
test="d.j &lt;= d.i"
level="-1"

<step
id="ExtensionBegin"
description="Extension begin"

level="1"

comment -en="Now we should insert into the tree substring ’’{0}’°
(extension number {1})."

comment -ru="Tenmepsr MH [OONXHH BCTaBMUTb B JgepeBo moxmcTpoky ’’{0}’?

(npomonxenue xHomep {1})."
comment -args="d.visualizer .getString () .substring(d.j, d.i + 1),
new Integer(d.j + 1)"

>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
{reverse >
d.visualizer .previousStep();
</reverse >
</step>
<if
id="IfHasnotSuffixLinkl"
description="Checks if current node has suffix link"
level="-1"
test="!d.visualizer .getState () .getCurrentNode () .hasSuffixLink() &amp
;&amp ;
!d.visualizer .getState () .getCurrentNode () .isRoot ()"
>
<then>
<if
id="IfGoingUpFromLeaf"
description="Checks if we go up from leaf"
level="-1"
test="d.visualizer .getState () .getCurrentNode () .isLeaf ()"
>
<then>
<step
id="NoSuffixLinkQO"
description="There is no suffix link from current
node"
comment -en="There is no suffix link from current node
, and we are not
in the root of the tree. We should now go
to our parent and
remember the label on the current edge,
excluding the last
character which we have just added."
comment -ru="Y Texyme# BepuuHH HeT cypdumkcHON cBA3U, K
MH HaXOOMMCH HE B
KopHe cybduKcHOro pmepema. l[logHuMeMcs Ha
ONHY BEpNHUHY BBEpX,
3alOMHMB CTPOKY Ha TeKymeM pebpe 3a
MCKIOYeHNEM €€ IOCIeIHETrOo
CHMBOJIa , KOTODPHH¥ MH TOJBKO HYTO Job6aBHUIM B
nepeso ."
>
<draw>
d.visualizer .updateTree () ;
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse>
</step>
</then>
<else>
<step

id="NoSuffixLinkl"
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</if>
</then>

</if>

<if

description="There is no suffix link from current
node"
comment -en="There is no suffix link from current mnode
, and we are not
in the root of the tree. We should now go
to our parent and
remember the label on the current edge."
comment -ru="V Texymeil BepumwHN HeT cypduKcHON cBA3U, U
MH HaXOOUMCHA He B
KopHe cybdumrcHOro pmepesa. l[logHuMeMcs Ha
OnHY BEepUUHY BBepX,
3alOMHMB CTPOKY Ha Tekymem pebpe."

<draw>

d.visualizer .updateTree () ;
</draw>
<direct >

d.visualizer .nextStep ();
</direct >
<reverse >

d.visualizer .previousStep();
</reverse>

</step>

id="IfHasnotSuffixLink2"
description="Checks if current node has suffix link"

level="-

test="!d.visualizer .getState () .getCurrentNode () .hasSuffixLink()"

<then>
<if

id="RootAddChar"

description="We are in root node"
level="-1"

test="d.j == d.i"

<step

id="NoSuffixLink3"
description="Root mnode"
comment -en="We are in root node. Now we should insert
symbol >°{0}??
into the tree."
comment -ru="Mm HaxoAuMca B KOpHe mepeBa. Temeps MH
OONXKHH BCTAaBHUTBL B

nepeso cumBoxm ’’{0}’’."
comment -args="d.visualizer .getString () .substring(d.i
L, d.i o+ 1)
<draw>
d.visualizer .updateTree () ;
</draw>
<direct >
d.visualizer .nextStep ();
</direct>

<reverse >
d.visualizer .previousStep();
</reverse>

</step>

<step

id="NoSuffixLink2"
description="Root node"
comment -en="We are in root node. Now we should find
an end of the
substring ’’{0}’’ and append character
”{1}’: to it.™"
comment -ru="Mn HaxoIuMcA B KOpHe JepeBa. Temepr NMH
LONXHH HalTuH KoHel mozcTporku ’’{0}’?
¥ nmo6aBUTH K ee KoHNY cumBom *’{1}’>."
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comment -args="d.visualizer .getString () .substring(d.j

, d.i),
d.visualizer .getString () .substring(d.i
, d.i o+ 1)
>
<draw>
d.visualizer .updateTree () ;
</draw>
<direct >
d.visualizer .nextStep ();
</direct>
<reverse >
d.visualizer .previousStep();
</reverse>
</step>
</else>
</if>
</then>
<else>
<step

id="FoundSuffixLink"
description="Suffix link found"
comment -en="There is a suffix link from this node. We should
follow it now."
comment -ru="EcTr cybdukcHasa cBA3b , BeAymasd U3 TeKylel BepUUHH
lpoiizem Hel."

>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
<if
id="ActiveSubstringLength"
description="Checks length of the active substring."
level="-1"
test="d.visualizer .getState () .getActiveSubstring().length()
!: oll
>
<then>
<step
id="SuffixLinkEnd"
description="We’ve passed the suffix link."
comment -en="Now we should find an end from current
node of the
substring ?’{0}’’ which we passed when we
were searching for the
suffix link and append character ’°{1}7’’
to it."
comment -ru="Mn HaxoIuMMcA K KOpHe JepeBa. Temepr NMH
LONXHH HalTH KOHEI] HOACTPOKHU
>2{0}’’, KoTopyo MH IpOWIN , KOTAAa MCKaIN
cCybdUKCHYD CBHA3B ,
¥ mobaBUTH K ee KoHNY cuMBom *°{1}’°>."
comment -args="d.visualizer .getString () .substring(d.]j
, d.i),
d.visualizer .getString () .substring(d.i
, d.i o+ 1)
>
<draw>
d.visualizer .updateTree () ;
</draw>
<direct>
d.visualizer .nextStep ();
</direct >
<{reverse >
d.visualizer .previousStep();
</reverse>
</step>
</then>
</if>
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</else>
</if>

<while
id="DescentLoop"
description="Descent"
test="d.visualizer .getNextState().getSpecialState ()
SuffixTreeState.STATE_DESCENT"
level="-1">
<if
id="IsActiveSubstringZeroLength"
description="Checks if the active substrng if of zero lenght"
test="d.visualizer .getNextState().getActiveSubstring().length()

== Q"
level="-1"
>
<then>
<step
id="DescentStepl"
description="Descent step"
comment -en="Going down through the edge with label
200},
Now we should insert into the suffix tree
symbol ?2{1}?>."
comment -ru="IllpoxonumM mo pebpy c¢ mMeTko# ’’{0}’’. Temepr MH
LONXHH BCTaBUTh B JepeBO
cumBonm ’’{1}’°’."
comment -args="d.visualizer .getState () .getCurrentNode ().
getString (),
d.visualizer .getString () .substring(d.i, d.i
+ 1)"
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct>
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
</then>
<else>
<step
id="DescentStep2"
description="Descent step"
comment -en="Going down through the edge with label
3 ’{O}’ "
Now we search the end of substring 2°{1}’’."
comment -ru="Illpoxogum mo pebpy c merko#t ’’{0}’’. Temeps
HayMHAS C €Tro0 KOHIa MH [ONXKHH HaWTH
KoHen cTpoxkm ’’{1}>°"
comment -args="d.visualizer .getState () .getCurrentlNode ().
getString (),
d.visualizer .getState ().getActiveSubstring
()II
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<{reverse >
d.visualizer .previousStep();
</reverse >
</step>
</else>
</if>
</while>

<if
id="AppendingChar"
description="Checks where we need to append new character."
level="-1"
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test="d.visualizer .getNextState().getSpecialState() ==
SuffixTreeState.STATE_ADD_CHAR_LEAF"

<then>
<step
id="AppendCharLeaf"
description="We’’re in leaf."
comment -en="We’’re in leaf, so we just append character
>2{0}’° to the
label on the edge between this leaf and its
parent ."
comment -ru="Mu HaxozuMcda B JIHUCTe , IO3TOMy IpocTo gmobaBnsewm
cumBon ’’{0}’’ x MeTke Ha
pebpe MexZy 3THUM JIUCTOM U €To pojuTenem."
comment -args="d.visualizer .getString () .substring(d.i, d.i
+ 1)!1
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct>
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
</then>
<else>
<if
id="AddCharNewLeaf"
description="Has new leaf been added."
level="-1"
test="d.visualizer .getNextState() .getSpecialState() ==
SuffixTreeState.STATE_ADD_CHAR_NEW_LEAF"
>
<then>
<step
id="AddNewLeaf "
description="Added new leaf."
comment -en="There is no edge from current node that
starts with
symbol *°{0}’’, so we have to create new
leaf with
label ’°{0}’’ on the edge between this
leaf and current node."
comment -ru="}s Texymero ysila He HAeT HU oxHOoTo pebpa
, HayuHaobllerocsd Ha
cumBon ’’{0}’’, mo3ToMy MH HOJXHH CO3ZaTh
HOBHN IHCT JepeBa C
veTko#t ?’{0}’’ Ha pebpe Mexny >THUM IMCTOM
¥ TeKymei# BepuuHOi."
comment -args="d.visualizer .getString () .substring(d.i
, d.i + 1)"
>
<draw>
d.visualizer .updateTree () ;
</draw>
<direct>
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse>
</step>
</then>
<else>
<if
id="AddCharSplitEdge"
description="Has edge been split."
level="-1"
test="d.visualizer .getNextState().getSpecialState ()
SuffixTreeState .STATE_ADD_CHAR_SPLIT_EDGE"
>

<then>
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<step
id="SplittingEdge"
description="We have to split an edge."
comment -en="We have to split the label on
this edge into labels ?2{1}?’
and ’2{2}’’ by creating a new
inner node
to be able to add new edge with
symbol ’°{0}’’ omn it to this
inner node."
comment -ru="HamMm HeobxozmMo pas3buTe CTpPOKYy Ha
aToM pebpo Ha wacTH ¢
72{1}>> u *°{2}’’ cosmaB HOBHH
BHYTPeHHHUH y3ex, 4UTo6m Z06aBUTH K
3TOMy y3JIy HOBOE
pebpo ¢ cumBomom ’’{0}’’ ma HemM."
comment -args="d.visualizer .getString ().
substring(d.i, d.i + 1),
d.visualizer .getState ().
getActiveSubstring(),
d.visualizer .getState ().
getCurrentNode () .getString
() .substring (d.visualizer.
getState ().
getActiveSubstring() .length
(), d.visualizer .getState ()
.getCurrentNode () .getString
() .length ())"

>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
<step
id="SplitEdgeAddLeaf"
description="New leaf added."
comment -en="After splitting the edge we can
add new leaf to the tree with
label ’’{0}’’ between this leaf
and current node."
comment -ru="Ilocne pasbuenua pebpa MH MOXeM
Lo6aBUTh K JepeBy HOBHHE JUCT
c mMeTko#t ’°{0}’’ Mexny >TuM
INCTOM ¥ TeKymuM ys3aoM."
comment -args="d.visualizer .getString ().
substring(d.i, d.i + 1)"
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct>
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
<step

id="SuffixLinkOnNextStep"
description="We should create a new suffix
link during next step."
comment -en="We have created a new inner mnode
of the suffix tree,
and during next extension we
should create a suffix link for
it."
comment -ru="Mn co3manu HOBH! BHYTpPEeHHUN y3en
cybdukcHOro nepema,
¥ BO BpeMA CIeNyWIero NPpONONXeHHS
mara Mh [J0JIXHE
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NOCTPOMTH [LiIf 3TOTLO y3ia
NpaBHIBHYD CcyPOUKCHYO CBA3bL."

>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
</then>
<else>
<step
id="AlreadyInTree"
description="0ur substring is already in the
tree."
comment -en="0ur substring is already in the
tree, nothing to be done."
comment -ru="Hama nozcTpoKa YyXe COLEPXUTCHA B
nepeBe , HKMYero mgejaTbh He Hazgo."
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
{reverse >
d.visualizer .previousStep();
</reverse >
</step>
</else>
</if>
</else>
</if>
</else>
</if>
<if

id="IfLinkHasBeenCreated"

description="Checks if suffix link has been created"

level="-1"

test="d.visualizer .getNextState().getSpecialState ()
SuffixTreeState.STATE_LINK_ADDED"

>
<then>
<step
id="LinkHasBeenCreated"
description="A suffix link has been created in the tree."
comment -en="We’’ve created a new inner node during the
previous step,
and now we should add a suffix link to the tree
from this inner node
to the current node to keep the tree
correct ."
comment -ru="Ha mnpenuzymeM mare M Zfo6aBUIKX K LepeBy HOBHIH
BHYTpPeHHHUH y3eml,
¥ Temepk MH JONXHH [06aBUTh K [OepeBy HOBYD
cybduKRCHYO CBA3bL, BeAYUYDL
OT 3TOro BHYTpPEHHErO y3la K TeKymeMy yaxay."
>
<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct>
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
</then>
</if>
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<step

id="ExtensionEnd"

description="Extension end"

comment -en="Substring 2’{0}’’ is in the tree now, continuing to next
extension."

comment -ru="IloncTtpoka ’>’{0}’’ B gmepeBe, NepexonuM K CIefybLeMy
mpomonxexun . "

comment -args="d.visualizer .getString () .substring(d.j, d.i + 1)"

<draw>
d.visualizer .updateTree ();
</draw>
<direct >
d.visualizer .nextStep ();
</direct >
{reverse >
d.visualizer .previousStep();
</reverse >
</step>
<step
id="ExtensionLoopIncrement"
description="Extension loop increment"
level="-1"

<direct >
d.j++;
</direct >
{reverse >
d.j--;
</reverse >
</step>
</while>
<step
id="PhaseEnd"
description="Phase end"
comment -en="End of the phase {0}."
comment -ru="Koxen dasu {0}."
comment -args="new Integer (d.i)"

<draw>
d.visualizer .updateTree ();
</draw>
<direct>
d.visualizer .nextStep ();
</direct >
<{reverse >
d.visualizer .previousStep();
d.j = d.i + 1;
</reverse >
</step>
<step
id="PhaseLoopIncrement"
description="Increment of the phase loop counter"
level="-1"

<direct >
d.i++;
</direct >
<reverse >
d.i--;
</reverse >
</step>
</while>
<step
id="Finish"
description="End of the algorithm"
level="-1"

<direct >
d.visualizer .nextStep ();
</direct >
<reverse >
d.visualizer .previousStep();
</reverse >
</step>
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<finish
comment -ru="CyddukcHoe mepeBo mocTpoexo"
comment -en="Suffix tree has been built."

<draw>
d.visualizer .updateTree () ;
</draw>
</finish>
</auto>
</algorithm>

Ukkonen-Configuration.xml

<?7xml version="1.0" encoding="WINDOWS -1251"7>

<=
"Ukkonen" visualizer configuration (example).

-->

<configuration>

<property
description = "Comment pane height"
param "comment -height"
value "60"

/>

<message
description
param
message -ru
message -en

>Comment for "Step" parameter
"StepComment "

"HomMep mara"

"Current step"

in the output

/>
<styleset
description = "String visualizer style set"
param = "string-visualizer"
>
<style
description "Visualizer style"
text-color "000000"
text-align "0.5"
border -color "000000"
border -status "true"
fill-color "c0cOcO"
fill-status "true"
aspect -status "false"
padding "o.2"
>
<font
face "Serif"
size "i2n
style "plain"
/>
</style>
<style
description "Ordinary cell"
fill-color "8080ff"
/>
<style
description "Highlighted cell"
fill-color "80f£80"
/>
<style
description "Selected cell"
fill-color "f£££00"
/>
<style
description "Numbers"
fill-status "false"
border -status "false"
/>
</styleset>
<group
description = "Save/Load dialog configuration"
param = "SaveLoadDialog"
>
<property
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description =

param
value

/>

<property

description =

param

value
/>
<property

description =

param
value
/>
</group>

<property
description
param
value

/>

<property
description
param
value

/>

<message
description
param
message -ru
message -en

/>

<property
description
param
value

/>

<message
description
param
message -ru
message -en

/>

<property
description
param
value

/>

<message
description
param
message -ru
message -en

/>

<property
description
param
value

/>

<message
description
param
message -ru
message -en

/>

<property
description
param
value

/>

<message
description
param

message -ru

= "CommentPane -lines"

= nou

= "columns"
= n4Qon

= "rows"

= n7u

"Max string that can be fit
"cell -max-string"

nyw

"Width of the text area"

"Number of examples"

"examples -num"
II4II

"First example title"

"example -1-title"

"IpuMep 1"
"Example 1"

"First example"
"example -1"
"hello"

"Second example title"

"example -2-title"

"Ipumep 2"
"Example 2"

"Second example"
"example -2"
"axabxac"

"Third example title"

"example -3-title"

"Mpumep 3"
"Example 3"

"Third example"
"example -3"
"abcbaabc"

"Fourth example title"

"example -4-title"

"llpumep 4"
"Example 4"

"Fourth example"
"example -4"
"abcdefabcuvw"

"Hint for examples

"examples-hint"
"TIpuMepn "

choice"
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"Height of the comment pane"

"Height of the text area"

into

cell"



message -en =

/>
<property
description =
param =
value = "0.2"
/>
<property
description =
param =
value = "0.1"
/>
<styleset
description =
param =
>
<style

description
text-color
text-align
border -color
border -status
fill-color
fill -status
aspect -status

padding
>
<font
face
size
style
/>
</style>
<style
description
fill-color
/>
<style
description
fill-color
/>
<style
description
fill-color
/>
<style
description
fill-color
border -color
/>
<style
description
border -color
fill-color
/>
<style
description
fill-color
border -color
/>
<style
description
fill-color
border -color
/>

</styleset>

<message

description =
param

message -ru
message -en =

/>

<message

>Comment for
"save -step-comment"
"HoMep mara"
"Current step"

"Examples"

"Height of the string visualizer"
"string -visualizer -height"

"Width of the vertical string visualizer"
"string -visualizer -width"

"Suffix tree styleset"
"suffix -tree"

"Leaf node"
"000000"
IIO‘5II
"000000"
"true"
"QOffff"
"true"
"false"
IIO.2II

"Serif"
nqomn
"plain n

"Selected leaf node style"
"8000£ff"

"Node style"
"fEffEE"

"Selected node style"
"8000ff"

"Edge style"
"000000"
= "000000"

"Selected edge style"
"££0080"
"££0080"

"Suffix link style"
"££0000"
"££0000"

"Selected suffix link style"
"ffOOf£f"
"ffO00ff"

"step" parameter in the output
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description
param

message -ru
message -en

/>

<message
description
param
message -ru
message -en

/>

<property
description
param
value

/>

<message
description
param
message -en
message -ru

/>

<message
description
param
message -en
message -ru

/>

</configuration>

>Comment for "string" parameter
"save-string -comment "

"Crpoxa cybdduxcroro pmepesa'
"Suffix tree string"

"Commect for text field for entering
"string -field-hint"
"BBenNMTe CTPOKY [niA NOCTPOEeHUS

"Enter a string for the suffix tree"

"String visualizer background"
"string -visualizer -background"
"c0cOcO"

"Title of the checkbox that controls
"string -checkbox"

"String"

"Crpoxka"

"Hint of the checkbox that controls
"string -checkbox-hint"

"Show string of the suffix tree"
"IlokasaTe CTPOKYy cydpdmrcHoro gmepema'

MpunoxeHne 2. CreHepunpoBaHHbIE
BM3yasin3atopa

package ru.ifmo.vizi.ukkonen;

ru.ifmo.vizi.ukkonen.SuffixTree .SuffixTreeState;

import
import
import j

public
/**
*
*/
publ

/**

* KOHCTPYKTOp Jns A3HKa

*/

ava.util.Locale;

Momen®s maHHHEX .

ic final Data d

ru.ifmo.vizi.base.auto.*;

new Data();

public Ukkonen (Locale locale) {

}
/%%

*

*/

public final class Data {

super ("ru.ifmo.vizi.ukkonen.Comments",

init (new Main(),

JaHHE .

/ * %

¥ Counter variable for

*/

public int ij;

/ * %

* Counter variable for

*/
public int j;

/**

d);

* Applet instance.

*/

phase loop.

extension loop.
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locale);

in the output file?

suffix tree string"

cybduxrcroro gngepesa’

string visibility"

string visibility"

ncxoaHbie KoOo/bl

final class Ukkonen extends BaseAutomataWithListener {



public UkkonenVisualizer visualizer;

public String toString() {
return visualizer.getSuffixTree().toString();

}
}
/%%
* Builds suffix tree.
*/
private final class Main extends BaseAutomata implements Automata {
/% %
* HawanpHOe COCTOAHME aBTOMaTa.
*/
private final int START_STATE = 0;
[ **
* KoHeuYHOe COCTOAHUE aBTOMaTa.
*/
private final int END_STATE = 56;
[ **
* KoHCTpPYKTOD .
*/
public Main() {
super (
"Main",
0, // HoMep HAvYaIbHOTO COCTOSHUS
56, // HoMep KOHEYHOTO COCTOSHUS
new String[]1{

"HayanpHoe cocTogHue",

"Description of the algorithm",
"Description of the algorithm",
"Description of the algorithm",
"Description of the algorithm",
"Adding of the sentinel character",
"First phase",

"Phase loop counter initialization",
"Phase 1loop",

"Begin of the phase",

"Selecting leaf as current node",
"First extension",

"Initialization of the extension loop",

n HHKH n .

"Extension begin",

"Checks if current node has suffix link",

"Checks if current node has suffix link (okonuanume)",
"Checks if we go up from leaf",

"Checks if we go up from leaf (okxonwanme)",

"There is no suffix link from current node",
"There is no suffix link from current node",

"Checks if
"Checks if
"We are in
"We are in

current node has suffix link",

current node has suffix link (oxoxvyanme)",
root node",

root node (oxonuwanue)",

"Root node",

"Root node",

"Suffix link found",

"Checks length of the active substring.",

"Checks length of the active substring.

(oxouvyanue )",

"We’ve passed the suffix link.",

"Descent",

"Checks if
"Checks if
"Descent

the active
the active

substrng if of zero lenght",
substrng if of zero lenght (okorwarme)",

step",

"Descent step",

"Checks where we need
"Checks where we need

"We’’re in

to
to

append new character.",
append new character . (okonwanme)",
leaf.",

"Has new leaf been added.",

"Has new leaf been added.

"Added new

(oxouyanue )",
leaf.",

"Has edge been split.",

"Has edge been split.

(oxouvanune )",

"We have to split an edge.",
"New leaf added.",
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},

);
}

/* %
* CpnemaTs

*/

"We should create
"Our substring is

a new suffix link during next step.",
already in the tree.",

"Checks if suffix link has been created",

"Checks if suffix link has been created (oxomuwanume)",

"A suffix link has been created in the tree.",

"Extension end",

"Extension loop increment",

"Phase end",

"Increment of the phase loop counter",

"End of the algorithm",

"KoHmeyHoe cocTogHue"
new int [J{

Integer .MAX_VALUE,
// Description
Description
Description
Description

// HavyansHoe cocCTosHHE,
of the algorithm

of the algorithm

of the algorithm

of the algorithm

Adding of the sentinel character
First phase

// Phase loop counter
-1, // Phase loop

1, // Begin of the phase

0, // Selecting leaf as current node
1, // First extension

initialization

-1, // Initialization of the extension loop

-1, // Lukn

1, // Extension begin

-1, // Checks if current node has suffix link

-1, // Checks if current node has suffix link (oxouvanue)
-1, // Checks if we go up from leaf

-1, // Checks if we go up from leaf (oxoxuanume)

0, // There is no suffix link from current node

0, // There is no suffix link from current node

-1, // Checks if current node has suffix link

-1, // Checks if current node has suffix link (oxounuanue)
-1, // We are in root node

-1, // We are in root node (oxoHyaHue )

0, // Root node

0, // Root node

0, // Suffix link found

-1, // Checks length of the active substring.

-1,
0,

// Checks length of the active
// We’ve passed the suffix link.

substring . (okoxHuanue)

-1, // Descent

-1, // Checks if the active substrng if of zero lenght
-1, // Checks if the active substrng if of zero lenght (oxoxvanwme)
0, // Descent step

0, // Descent step

-1, // Checks where we need to append new character.

-1, // Checks where we need to append new character.

0, // We’’re in leaf.

-1, // Has new leaf been added.

-1, // Has new leaf been added. (oxonuanue)

0, // Added new leaf.

-1, // Has edge been split.

-1, // Has edge been split. (oxonuaxwme)

0, // We have to split an edge.

0, // New leaf added.

0, // We should create a new suffix link during next step.
0, // Our substring is already in the tree.

-1, // Checks if suffix link has been created

-1, // Checks if suffix link has been created (oxoxuanue)
0, // A suffix link has been created in the tree.

0, // Extension end

-1, // Extension loop increment

0, // Phase end

-1, // Increment of the phase loop counter

-1, // End of the algorithm

Integer .MAX_VALUE, // Komeunoe cocTogHUe

OONWH Wlar aBToMaTa B Iepern.
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protected void doStepForward(int level) {
// Tlepexon B crnenyoliee COCTOSHUE
switch (state) {

case START_STATE: { // HauanrHoe cocTosHUE
state = 1; // Description of the algorithm
break;

}

case 1: { // Description of the algorithm
state = 2; // Description of the algorithm
break;

}

case 2: { // Description of the algorithm
state = 3; // Description of the algorithm
break;

}

case 3: { // Description of the algorithm
state = 4; // Description of the algorithm
break;

}

case 4: { // Description of the algorithm
state = 5; // Adding of the sentinel character
break;

}

case 5: { // Adding of the sentinel character
state = 6; // First phase

break;

}

case 6: { // First phase
state = 7; // Phase loop counter initialization
break;

}

case 7: { // Phase loop counter initialization
stack.pushBoolean (false);
state = 8; // Phase loop
break;
}
case 8: { // Phase loop
if (d.i < d.visualizer .getString().length()) {
state = 9; // Begin of the phase
} else {
state = 55; // End of the algorithm

}
break;

}

case 9: { // Begin of the phase
state = 10; // Selecting leaf as current node
break;

}

case 10: { // Selecting leaf as current node
state = 11; // First extension
break;

}

case 11: { // First extension
state = 12; // Initialization of the extension loop
break;

}

case 12: { // Initialization of the extension loop
stack.pushBoolean (false);
state = 13; // luxxn
break;
}
case 13: { // luxxn
if (d.j <= d.1i) {
state = 14; // Extension begin
} else {
state = 53; // Phase end

}
break;
}
case 14: { // Extension begin
state = 15; // Checks if current node has suffix link
break;
}

case 15: { // Checks if current node has suffix link

if (!'d.visualizer .getState().getCurrentNode().hasSuffixLink() &&
'!d.visualizer .getState () .getCurrentNode
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() .isRoot ()) {
state = 17; // Checks if we go up from leaf

} else {

stack.pushBoolean (false);

state = 16; // Checks if current node has suffix link (oxoxuanue)
}
break;

}

case 16: { // Checks if current node has suffix link (oxoruanue)
state = 21; // Checks if current node has suffix link
break;

}

case 17: { // Checks if we go up from leaf
if (d.visualizer .getState ().getCurrentNode().isLeaf ()) {

state = 19; // There is no suffix link from current node
} else {

state = 20; // There is no suffix link from current node
}
break;

}

case 18: { // Checks if we go up from leaf (okonwanme)
stack.pushBoolean (true);
state = 16; // Checks if current node has suffix link (oxomwaxue)
break;

}

case 19: { // There is no suffix link from current node
stack.pushBoolean (true);
state = 18; // Checks if we go up from leaf (okxoxuanwme)
break;

}

case 20: { // There is no suffix link from current node
stack.pushBoolean (false);
state = 18; // Checks if we go up from leaf (oxonvanwme)
break;

}

case 21: { // Checks if current node has suffix link
if (!'d.visualizer .getState().getCurrentNode().hasSuffixLink()) {

state = 23; // We are in root node
} else {

state = 27; // Suffix link found
}
break;

}

case 22: { // Checks if current node has suffix link (oxoxuanue)
stack.pushBoolean (false);
state = 31; // Descent

break;
}
case 23: { // We are in root mnode
if (d.j == d.i) {
state = 25; // Root node
} else {
state = 26; // Root node
}
break;
}

case 24: { // We are in root node (oxoHuaHue)
stack.pushBoolean (true);
state = 22; // Checks if current node has suffix link (oxomwaxue)
break;
}
case 25: { // Root node
stack.pushBoolean (true);
state = 24; // We are in root node (oxoruaxue)
break;
}
case 26: { // Root mnode
stack.pushBoolean (false);
state = 24; // We are in root node (oxoHyanue)
break;
}
case 27: { // Suffix link found
state = 28; // Checks length of the active substring.
break;
}
case 28: { // Checks length of the active substring.
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if (d.visualizer .getState ().getActiveSubstring().length() != 0) {
state = 30; // We’ve passed the suffix link.
} else {
stack.pushBoolean (false);
state = 29; // Checks length of the active substring. (oxonwanme)
}
break;
}
case 29: { // Checks length of the active substring. (oxoxvyanwme)
stack.pushBoolean (false);
state = 22; // Checks if current node has suffix link (oxonuanmue)
break;
}
case 30: { // We’ve passed the suffix link.
stack.pushBoolean (true);
state = 29; // Checks length of the active substring. (oxonvanwme)
break;
}
case 31: { // Descent
if (d.visualizer.getNextState().getSpecialState() ==
SuffixTreeState.STATE_DESCENT) {
state = 32; // Checks if the active substrng if of zero lenght

} else {
state = 36; // Checks where we need to append new character.
}
break;
}
case 32: { // Checks if the active substrng if of zero lenght
if (d.visualizer .getNextState().getActiveSubstring().length() == 0) {
state = 34; // Descent step
} else {
state = 35; // Descent step
}
break;
}

case 33: { // Checks if the active substrng if of zero lenght (okKoxuanme)
stack.pushBoolean (true);
state = 31; // Descent
break;
}
case 34: { // Descent step
stack.pushBoolean (true);
state = 33; // Checks if the active substrng if of zero lenght (
OKOHYaHHUE )
break;
}
case 35: { // Descent step
stack.pushBoolean (false);
state = 33; // Checks if the active substrng if of zero lenght (
OKOHYaHHuE )
break;
}
case 36: { // Checks where we need to append new character.
if (d.visualizer .getNextState().getSpecialState() ==
SuffixTreeState.STATE_ADD_CHAR_LEAF) {
state = 38; // We’’re in leaf.
} else {
state = 39; // Has new leaf been added.
}
break;
}
case 37: { // Checks where we need to append new character. (okoHwaHme)
state = 48; // Checks if suffix link has been created
break;
}
case 38: { // We’’re in leaf.
stack.pushBoolean (true);

state = 37; // Checks where we need to append new character. (
OKOHYAHUE )
break;

}
case 39: { // Has new leaf been added.
if (d.visualizer.getNextState().getSpecialState() ==
SuffixTreeState.
STATE_ADD_CHAR_NEW_LEAF) {
state = 41; // Added new leaf.
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} else {

state = 42; // Has edge been split.
}
break;

}

case 40: { // Has new leaf been added. (okonuauume)

stack.pushBoolean (false);

state = 37; // Checks where we need to append new character. (

OKOHYAHUE )
break;
}
case 41: { // Added new leaf.
stack.pushBoolean (true);
state = 40; // Has new leaf been added.
break;
}
case 42: { // Has edge been split.

(oxouyaHue )

if (d.visualizer .getNextState().getSpecialState() ==

SuffixTreeState.
STATE_ADD_CHAR_SPLIT_EDGE) {
state = 44; // We have to split an edge.
} else {
state = 47; // Our substring is already in the tree.
}
break;

}

case 43: { // Has edge been split. (oxonwanwme)

stack.pushBoolean (false);
state = 40; // Has new leaf been added.
break;

}

case 44: { // We have to split an edge.
state = 45; // New leaf added.

(okoHuYaHUE )

break;

}

case 45: { // New leaf added.
state = 46; // We should create a new suffix link during next step.
break;

}

case 46: { // We should create a new suffix link during next step.

stack.pushBoolean (true);

state = 43; // Has edge been split. (okoHuanue)

break;

}

case 47: { // Our substring is already in the tree.

stack.pushBoolean (false);

state = 43; // Has edge been split. (okxoxuanue)

break;

}
case 48: { // Checks if suffix link has been

created

if (d.visualizer .getNextState().getSpecialState() ==
SuffixTreeState.STATE_LINK_ADDED) <{
state = 50; // A suffix link has been created in the tree.

} else {
stack.pushBoolean (false);
state = 49; // Checks if suffix link
}
break;
}
case 49: { // Checks if suffix link has been
state = 51; // Extension end
break;
}
case 50: { // A suffix link has been created
stack.pushBoolean (true);
state = 49; // Checks if suffix link has

break;

}

case b51: { // Extension end
state = 52; // Extension loop increment
break;

}

case 52: { // Extension loop increment
stack.pushBoolean (true);
state = 13; // lLuxxn
break;
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}
case 53: { // Phase end

state = 54; // Increment of the phase loop counter

break;

}

case 54: { // Increment of the phase loop counter

stack.pushBoolean (true);
state = 8; // Phase loop
break;

}

case 55: { // End of the algorithm
state = END_STATE;
break;

}

// De#icTBue B TeKylleM COCTOSHUH
switch (state) {
case 1: { // Description of the algorithm

break;

}

case 2: { // Description of the algorithm
break;

}

case 3: { // Description of the algorithm
break;

}

case 4: { // Description of the algorithm
break;

}

case 5: { // Adding of the sentinel character
d.visualizer .addSentinelCharacter () ;
break;

}

case 6: { // First phase
d.visualizer .nextStep ();
break;

3

case 7: { // Phase loop counter initialization

d.i = 1;
break;

}

case 8: { // Phase loop
break;

}

case 9: { // Begin of the phase
d.visualizer .nextStep ();
break;

}

case 10: { // Selecting leaf as current node
d.visualizer .nextStep ();
break;

}

case 11: { // First extension
d.visualizer .nextStep ();

break;
}
case 12: { // Initialization of the extension
d.j = 1;
break;
}
case 13: { // luxxn
break;
}

case 14: { // Extension begin
d.visualizer .nextStep ();

loop

break;

}

case 15: { // Checks if current node has suffix link
break;

}

case 16: { // Checks if current node has suffix link
break;

}

case 17: { // Checks if we go up from leaf
break;
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(oxoxHuanue )

(oxoHYaHUE )

case 18: { // Checks if we go up from leaf (oxonwanme)
break;

}

case 19: { // There is no suffix link from current node
d.visualizer .nextStep ();
break;

}

case 20: { // There is no suffix link from current node
d.visualizer .nextStep ();
break;

}

case 21: { // Checks if current node has suffix link
break;

}

case 22: { // Checks if current node has suffix link (oxoruanue)
break;

}

case 23: { // We are in root node
break;

}

case 24: { // We are in root node (oxoxHuaHxHue)
break;

}

case 25: { // Root node
d.visualizer .nextStep ();
break;

}

case 26: { // Root node
d.visualizer .nextStep ();
break;

}

case 27: { // Suffix 1link found
d.visualizer .nextStep ();
break;

}

case 28: { // Checks length of the active substring.
break;

}

case 29: { // Checks length of the active substring. (oxonwaHme)
break;

}

case 30: { // We’ve passed the suffix link.
d.visualizer .nextStep ();
break;

}

case 31: { // Descent
break;

}

case 32: { // Checks if the active substrng if of zero lenght
break;

}

case 33: { // Checks if the active substrng if of zero lenght
break;

}

case 34: { // Descent step
d.visualizer .nextStep ();
break;

}

case 35: { // Descent step
d.visualizer .nextStep ();
break;

}

case 36: { // Checks where we need to append new character.
break;

}

case 37: { // Checks where we need to append new character.
break;

}

case 38: { // We?’’re in leaf.
d.visualizer .nextStep ();
break;

}

case 39: { // Has new leaf been added.
break;

}
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(oxoHuuaHnue )

(oxoHYaHUE )

a new suffix link during next step.

in the tree.

link has been created

created (okxomuaHUe )

link has been

in the tree.

phase loop counter

case 40: { // Has new leaf been added.
break;

}

case 41: { // Added new leaf.
d.visualizer .nextStep ();
break;

}

case 42: { // Has edge been split.
break;

}

case 43: { // Has edge been split.
break;

}

case 44: { // We have to split an edge.
d.visualizer .nextStep ();
break;

}

case 45: { // New leaf added.
d.visualizer .nextStep ();
break;

}

case 46: { // We should create
d.visualizer .nextStep ();
break;

}

case 47: { // Our substring is already
d.visualizer .nextStep ();
break;

}

case 48: { // Checks if suffix
break;

}

case 49: { // Checks if suffix
break;

}

case 50: { // A suffix link has been created
d.visualizer .nextStep ();
break;

}

case b1: { // Extension end
d.visualizer .nextStep ();
break;

}

case 52: { // Extension loop increment
d.j++;
break;

}

case 53: { // Phase end
d.visualizer .nextStep ();
break;

}

case 54: { // Increment of the
d.i++;
break;

}

case 55: { // End of the algorithm

d.visualizer .nextStep ();
break;

}
/% %

* CnmemaTh OOMH Wlar aBToMaTa Hasag.

*/

protected void doStepBackward(int level) {
// 06pamerHue gneficTBUSA B TEKylleM COCTOSHUU

switch (state) {

case 1: { // Description of the algorithm
break;

}

case 2: { // Description of the algorithm
break;

}

case 3: { // Description of the algorithm

break;
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case 4: { // Description of the algorithm
break;

}

case 5: { // Adding of the sentinel character
d.visualizer .removeSentinelCharacter ();
break;

}

case 6: { // First phase
d.visualizer .previousStep();
break;

}

case 7: { // Phase loop counter initialization
break;

}

case 8: { // Phase loop
break;

}

case 9: { // Begin of the phase
d.visualizer .previousStep();

(oxoHuYaHUE )

(oxoHuaHUE )

break;

}

case 10: { // Selecting leaf as current node
d.visualizer .previousStep();
break;

}

case 11: { // First extension
d.visualizer .previousStep();
break;

}

case 12: { // Initialization of the extension loop
break;

}

case 13: { // lux=n
break;

}

case 14: { // Extension begin
d.visualizer .previousStep();
break;

}

case 15: { // Checks if current node has suffix link
break;

}

case 16: { // Checks if current node has suffix link
break;

}

case 17: { // Checks if we go up from leaf
break;

}

case 18: { // Checks if we go up from leaf (oxonwanme)
break;

}

case 19: { // There is no suffix link from current node
d.visualizer .previousStep();
break;

}

case 20: { // There is no suffix link from current node
d.visualizer .previousStep();
break;

}

case 21: { // Checks if current node has suffix link
break;

}

case 22: { // Checks if current node has suffix link
break;

}

case 23: { // We are in root mnode
break;

}

case 24: { // We are in root node (oxonuanue)
break;

}

case 25: { // Root node
d.visualizer .previousStep();
break;

}
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case 26: { // Root mnode
d.visualizer .previousStep();
break;

}

case 27: { // Suffix link found
d.visualizer .previousStep();

break;

}

case 28: { // Checks length of the active substring.
break;

}

case 29: { // Checks length of the active substring. (okxoxuanue)
break;

}

case 30: { // We’ve passed the suffix link.
d.visualizer .previousStep();

break;

}

case 31: { // Descent
break;

}

case 32: { // Checks if the active substrng if of zero lenght
break;

}

case 33: { // Checks if the active substrng if of zero lenght (okoxuanme)
break;

}

case 34: { // Descent step
d.visualizer .previousStep();
break;

}

case 35: { // Descent step
d.visualizer .previousStep();
break;

}

case 36: { // Checks where we need to append new character.
break;

}

case 37: { // Checks where we need to append new character. (okoHuaHHEe)
break;

}

case 38: { // We’’re in leaf.
d.visualizer .previousStep();
break;

}

case 39: { // Has new leaf been added.
break;

}

case 40: { // Has new leaf been added. (oxorvyanue)
break;

}

case 41: { // Added new leaf.
d.visualizer .previousStep();
break;

}

case 42: { // Has edge been split.
break;

}

case 43: { // Has edge been split. (oxonvanwue)
break;

}

case 44: { // We have to split an edge.
d.visualizer .previousStep();
break;

}

case 45: { // New leaf added.
d.visualizer .previousStep();
break;

}

case 46: { // We should create a new suffix link during next step.
d.visualizer .previousStep();
break;

}

case 47: { // Our substring is already in the tree.
d.visualizer .previousStep();
break;
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}
case 48: { // Checks if suffix link has been created

break;

}

case 49: { // Checks if suffix link has been created (oxoruanue)
break;

}

case 50: { // A suffix link has been created in the tree.
d.visualizer .previousStep();
break;

}

case 51: { // Extension end
d.visualizer .previousStep();

break;

}

case 52: { // Extension loop increment
d.j--;
break;

}

case 53: { // Phase end
d.visualizer .previousStep();
d.j = d.i + 1;

break;

}

case 54: { // Increment of the phase loop counter
d.i--;
break;

}

case 55: { // End of the algorithm
d.visualizer .previousStep();
break;

}

// Tepexon B mpezmmiylee COCTOSHUE
switch (state) {
case 1: { // Description of the algorithm
state = START_STATE;

break;

}

case 2: { // Description of the algorithm
state = 1; // Description of the algorithm
break;

}

case 3: { // Description of the algorithm
state = 2; // Description of the algorithm
break;

}

case 4: { // Description of the algorithm
state = 3; // Description of the algorithm
break;

}

case 5: { // Adding of the sentinel character
state = 4; // Description of the algorithm
break;

}

case 6: { // First phase
state = 5; // Adding of the sentinel character
break;

}

case 7: { // Phase loop counter initialization
state = 6; // First phase
break;

}

case 8: { // Phase loop
if (stack.popBoolean()) {

state = 54; // Increment of the phase loop counter
} else {

state = 7; // Phase loop counter initialization
}
break;

}

case 9: { // Begin of the phase
state = 8; // Phase loop
break;
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case 10: { // Selecting leaf as current node
state = 9; // Begin of the phase

(okoHuYaHUE )

break;
}
case 11: { // First extension
state = 10; // Selecting leaf as current node
break;
}
case 12: { // Initialization of the extension loop
state = 11; // First extension
break;
}
case 13: { // luxxn
if (stack.popBoolean()) {
state = 52; // Extension loop increment
} else {
state = 12; // Initialization of the extension loop
}
break;
}
case 14: { // Extension begin
state = 13; // luxxn
break;
}
case 15: { // Checks if current node has suffix link
state = 14; // Extension begin
break;
}
case 16: { // Checks if current node has suffix link (oxonuanue)
if (stack.popBoolean()) {
state = 18; // Checks if we go up from leaf (okoxuanue)
} else {
state = 15; // Checks if current node has suffix link
}
break;
}
case 17: { // Checks if we go up from leaf
state = 15; // Checks if current node has suffix link
break;
}
case 18: { // Checks if we go up from leaf (oxonwanme)
if (stack.popBoolean()) {
state = 19; // There is no suffix link from current node
} else {
state = 20; // There is no suffix link from current node
}
break;
}
case 19: { // There is no suffix link from current node
state = 17; // Checks if we go up from leaf
break;
}
case 20: { // There is no suffix link from current node
state = 17; // Checks if we go up from leaf
break;
}
case 21: { // Checks if current node has suffix link
state = 16; // Checks if current node has suffix link (oxoxwaxue)
break;
}
case 22: { // Checks if current node has suffix link (oxonHuanue)
if (stack.popBoolean()) {
state = 24; // We are in root node (okonuanue)
} else {
state = 29; // Checks length of the active substring.
}
break;
}
case 23: { // We are in root node
state = 21; // Checks if current node has suffix link
break;
}
case 24: { // We are in root node (oxoHwaHue)

if (stack.popBoolean()) {
state = 25; // Root node
} else {
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state = 26; // Root node

}
break;

}

case 25: { // Root node
state = 23; // We are in root node
break;

}

case 26: { // Root node
state = 23; // We are in root node
break;

}

case 27: { // Suffix link found
state = 21; // Checks if current node has suffix link
break;
}
case 28: { // Checks length of the active substring.
state = 27; // Suffix link found
break;
}
case 29: { // Checks length of the active substring. (oxoxvanwme)
if (stack.popBoolean()) {
state = 30; // We’ve passed the suffix link.
} else {
state

28; // Checks length of the active substring.
}
break;
}
case 30: { // We’ve passed the suffix link.
state = 28; // Checks length of the active substring.
break;
}
case 31: { // Descent
if (stack.popBoolean()) {
state = 33; // Checks if the active substrng if of zero lenght (
OKOHYAHUE )
} else {
state = 22; // Checks if current node has suffix link (okonuanwume)
}
break;
}
case 32: { // Checks if the active substrng if of zero lenght
state = 31; // Descent
break;
}
case 33: { // Checks if the active substrng if of zero lenght (okoxuanme)
if (stack.popBoolean()) {
state = 34; // Descent step
} else {
state

35; // Descent step
}
break;

}

case 34: { // Descent step
state = 32; // Checks if the active substrng if of zero lenght
break;

}

case 35: { // Descent step
state = 32; // Checks if the active substrng if of zero lenght
break;

}

case 36: { // Checks where we need to append new character.
state = 31; // Descent
break;

}

case 37: { // Checks where we need to append new character. (oxkoHuaHHEe)
if (stack.popBoolean()) {

state = 38; // We’’re in leaf.
} else {
state = 40; // Has new leaf been added. (oxomuanwue)
}
break;
}
case 38: { // We’’re in leaf.
state = 36; // Checks where we need to append new character.
break;

44



}
case 39: { // Has new leaf been added.
state = 36; // Checks where we need to append new character.
break;
}
case 40: { // Has new leaf been added. (okonuauume)
if (stack.popBoolean()) {
state = 41; // Added new leaf.
} else {
state

43; // Has edge been split. (okomuanme)
}
break;

}

case 41: { // Added new leaf.
state = 39; // Has new leaf been added.
break;

}

case 42: { // Has edge been split.
state = 39; // Has new leaf been added.
break;

}

case 43: { // Has edge been split. (oxoxuanue)
if (stack.popBoolean()) {

state = 46; // We should create a new suffix link during next
step.
} else {
state = 47; // Our substring is already in the tree.
}
break;

}
case 44: { // We have to split an edge.
state = 42; // Has edge been split.
break;
}
case 45: { // VNew leaf added.
state = 44; // We have to split an edge.
break;
}
case 46: { // We should create a new suffix link during next step.
state = 45; // New leaf added.
break;
}
case 47: { // Our substring is already in the tree.
state = 42; // Has edge been split.

break;
}
case 48: { // Checks if suffix link has been created
state = 37; // Checks where we need to append new character. (
OKOHYaHUE )
break;
}

case 49: { // Checks if suffix link has been created (oxomuanue)
if (stack.popBoolean()) {
state = 50; // A suffix link has been created in the tree.
} else {
state

48; // Checks if suffix link has been created
}
break;

}

case 50: { // A suffix link has been created in the tree.
state = 48; // Checks if suffix link has been created

break;

}

case 51: { // Extension end
state = 49; // Checks if suffix link has been created (okxomuanue)
break;

}

case 52: { // Extension loop increment
state = 51; // Extension end
break;

}

case 53: { // Phase end
state = 13; // luxxn
break;

}

case 54: { // Increment of the phase loop counter
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state = 53; // Phase end
break;
}
case 55: { // End of the algorithm
state = 8; // Phase loop
break;
}
case END_STATE: { // Hauwanssoe cocTosHUE
state = 55; // End of the algorithm

break;
}
}
}
/% %
* KoMMeHTapu#f K TeKylleMy COCTOSHUD
*/

public String getComment () {
String comment = "";
Object[] args = null;
// Ba6Op KOMMeHTapus
switch (state) {
case START_STATE: { // HauanbHoe cocTodHuE
comment = Ukkonen.this.getComment ("Main.START_STATE");

break;
}
case 1: { // Description of the algorithm
comment = Ukkonen.this.getComment("Main.Descriptionl");
break;
}
case 2: { // Description of the algorithm
comment = Ukkonen.this.getComment ("Main.Description2");
break;
}
case 3: { // Description of the algorithm
comment = Ukkonen.this.getComment ("Main.Description3");
break;
}
case 4: { // Description of the algorithm
comment = Ukkonen.this.getComment ("Main.Description4");
break;
}
case 5: { // Adding of the sentinel character
comment = Ukkonen.this.getComment ("Main.AddSentinelCharacter");
args = new Object[]J{d.visualizer .SENTINEL};
break;
}
case 6: { // First phase
comment = Ukkonen.this.getComment ("Main.FirstPhase");
break;
}
case 9: { // Begin of the phase
comment = Ukkonen.this.getComment ("Main.PhaseBegin");
args = new Object[J{new Integer(d.i), new Integer(d.i + 1),
d.visualizer .getString () .substring
(0, d.i + 1), d.visualizer.
getString () .substring(d.i, d.i + 1)3};
break;
}
case 10: { // Selecting leaf as current node
comment = Ukkonen.this.getComment ("Main.SelectLeaf");
break;
}
case 11: { // First extension
comment = Ukkonen.this.getComment(”Main.FirstExtension");
args = new Object [J{new Character (d.visualizer.getString().charAt(d.i
), d.visualizer .getString ().
substring (0, d.i + 1)};
break;
}
case 14: { // Extension begin
comment = Ukkonen.this.getComment("Main.ExtensionBegin");
args = new Object[]J{d.visualizer .getString().substring(d.j, d.i + 1)
, new Integer(d.j + 1)1};
break;
}
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case 19: { // There is no suffix link from current node
comment = Ukkonen.this.getComment ("Main.NoSuffixLinkO0");

break;

}

case 20: { // There is no suffix link from current node
comment = Ukkonen.this.getComment ("Main.NoSuffixLink1");
break;

}

case 25: { // Root node
comment = Ukkonen.this.getComment ("Main.NoSuffixLink3");
args = new Object[]J{d.visualizer .getString().substring(d.i, d.i + 1)
};
break;
}
case 26: { // Root node
comment = Ukkonen.this.getComment ("Main.NoSuffixLink2");
args = new Object[J{d.visunalizer .getString().substring(d.j, d.i),
d.visualizer.
getString () .substring(d.i, d.i + 1)};

break;

}

case 27: { // Suffix link found
comment = Ukkonen.this.getComment ("Main.FoundSuffixLink");
break;

}

case 30: { // We’ve passed the suffix link.
comment = Ukkonen.this.getComment ("Main.SuffixLinkEnd");
args = new Object[]J{d.visualizer .getString().substring(d.j, d.i),
d.visualizer.
getString () .substring(d.i, d.i + 1)};

break;
}
case 34: { // Descent step
comment = Ukkonen.this.getComment ("Main.DescentStepl");
args = new Object[J{d.visunalizer .getState ().getCurrentNode().
getString (), d.
visualizer .getString () .substring(d.i, d.i + 1)};
break;
}
case 35: { // Descent step
comment = Ukkonen.this.getComment ("Main.DescentStep2");
args = new Object[]J{d.visualizer .getState ().getCurrentNode().
getString (), d.
visualizer .getState ().getActiveSubstring()};
break;
}

case 38: { // We’’re in leaf.
comment = Ukkonen.this.getComment ("Main.AppendCharLeaf");
args = new Object[J{d.visualizer .getString().substring(d.i, d.i + 1)
};
break;
}
case 41: { // Added new leaf.
comment = Ukkonen.this.getComment ("Main.AddNewLeaf");
args = new Object[]J{d.visualizer .getString().substring(d.i, d.i + 1)
};
break;
}
case 44: { // We have to split an edge.
comment = Ukkonen.this.getComment ("Main.SplittingEdge");
args = new Object[J{d.visualizer .getString().substring(d.i, d.i + 1)

3
visualizer .getState () .getActiveSubstring(),

d.
visualizer .getState () .getCurrentNode().getString ().substring(d.
visualizer .getState () .getActiveSubstring().length(), d.visualizer
.getState () .getCurrentNode () .getString () .length())};

break;
}
case 45: { // VNew leaf added.
comment = Ukkonen.this.getComment ("Main.SplitEdgeAddLeaf");
args = new Object[]J{d.visualizer .getString().substring(d.i, d.i + 1)
};
break;
}

case 46: { // We should create a new suffix link during next step.
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comment = Ukkonen.this.getComment("Main.SuffixLinanNextStep");

break;

}

case 47: { // Our substring is already in the tree.
comment = Ukkonen.this.getComment ("Main.AlreadyInTree");
break;

}

case 50: { // A suffix link has been created in the tree.
comment = Ukkonen.this.getComment ("Main.LinkHasBeenCreated");
break;

}

case 51: { // Extension end
comment = Ukkonen.this.getComment ("Main.ExtensionEnd");
args = new Object[]J{d.visualizer .getString().substring(d.j, d.i + 1)

}s;

break;

}

case 53: { // Phase end
comment = Ukkonen.this.getComment ("Main.PhaseEnd");
args = new Object[J{new Integer(d.i)l};
break;

}

case END_STATE: { // Komeunoe cocTosHUE
comment = Ukkonen.this.getComment ("Main.END_STATE");

break;
}
}
return java.text.MessageFormat.format(comment, args);
}
[ **
* BuHIOomHAET HeH#CTBUA IO OTPUCOBKE COCTOAHUS
*/

public void drawState () {
switch (state) {

case START_STATE: { // HauanrzHoe cocTosHUE
break;

}

case 5: { // Adding of the sentinel character
d.visualizer .updateTree ();
break;

}

case 6: { // First phase
d.visualizer .updateTree ();
break;

}

case 9: { // Begin of the phase
d.visualizer .updateTree ();
break;

}

case 10: { // Selecting leaf as current node
d.visualizer .updateTree ();
break;

}

case 11: { // First extension
d.visualizer .updateTree ();
break;

}

case 14: { // Extension begin
d.visualizer .updateTree ();
break;

}

case 19: { // There is no suffix link from current node
d.visualizer .updateTree ();
break;

}

case 20: { // There is no suffix link from current node
d.visualizer .updateTree ();
break;

}

case 25: { // Root node
d.visualizer .updateTree ();
break;

}

case 26: { // Root node
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d.visualizer .updateTree ();

a new suffix link during next

step.

in the tree.

break;

}

case 27: { // Suffix link found
d.visualizer .updateTree ();
break;

}

case 30: { // We’ve passed the suffix link.
d.visualizer .updateTree ();
break;

}

case 34: { // Descent step
d.visualizer .updateTree ();
break;

}

case 35: { // Descent step
d.visualizer .updateTree ();
break;

}

case 38: { // We’’re in leaf.
d.visualizer .updateTree ();
break;

}

case 41: { // Added new leaf.
d.visualizer .updateTree ();
break;

}

case 44: { // We have to split an edge.
d.visualizer .updateTree ();
break;

}

case 45: { // New leaf added.
d.visualizer .updateTree ();
break;

}

case 46: { // We should create
d.visualizer .updateTree ();
break;

}

case 47: { // Our substring is already
d.visualizer .updateTree ();
break;

}

case 50: { // A suffix link has been created in the tree.
d.visualizer .updateTree ();
break;

}

case b1: { // Extension end
d.visualizer .updateTree ();
break;

}

case 53: { // Phase end
d.visualizer .updateTree ();
break;

}

case END_STATE: { // Komeumoe
d.visualizer .updateTree ();
break;

COCTOAHUE

NMpunoxernue 3. KVcxopgHblie koabl

ru.ifmo.vizi.ukkonen.UkkonenVisualizer

package ru.ifmo.vizi.ukkonen;
import ru.ifmo.vizi.base.ui.*;

import ru.ifmo.vizi.base.*;
import ru.ifmo.vizi.base.widgets.ShapeStyle;
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import ru.ifmo.vizi.ukkonen.widgets.StringVisualizer;

import ru.ifmo.vizi.ukkonen.widgets.VerticalStringVisualizer;
import ru.ifmo.vizi.ukkonen.ui.HintedChoice;

import ru.ifmo.vizi.ukkonen.ui.HintedTextField;

import ru.ifmo.vizi.ukkonen.ui.HintedCheckbox;

import ru.ifmo.vizi.ukkonen.SuffixTree.SuffixTree;

import ru.ifmo.vizi.ukkonen.SuffixTree.SuffixTreeState;

import java.awt .x*;
import java.awt.event .x;
import java.util.Vector;

[ **
* Ukkonen applet.
*
* Qauthor Igor Ahmetov
* Qversion $Id$

*/
public final class UkkonenVisualizer extends Base {
/**
* Suffix tree sentinel.
*/
public static final String SENTINEL = "$";
/**
* Ukkonen automata instance.
*/
private final Ukkonen auto;
[ **
* Ukkonen automata data.
*/
private final Ukkonen.Data data;
/**
* Save/load dialog.
*/
private SavelLoadDialog savelLoadDialog;
/**
* Predefined examples.
*/
private Vector examples = new Vector();
[ **
* String visualizator.
*/
private StringVisualizer stringVis;
/%%
* Active string visualizer.
*/

protected VerticalStringVisualizer activeStringVis;

VAT
¥ Suffix tree.
*/

private SuffixTree suffixTree;

/**
%
*/
protected ClientAdapter clientAdapter;

[ **
* Boolean variable that is <code>true</code> if the string field has focus.

*/

protected boolean stringFieldHasFocus = false;

/**
* Component with focus.

*/

protected Component focusComponent;
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[ **
¥ Creates a new Ukkonen visualizer.
*
* Q@param parameters visualizer parameters.
*/
public UkkonenVisualizer(VisualizerParameters parameters) {
super (parameters);

auto = new Ukkonen (locale);
data = auto.d;
data.visualizer = this;

clientPane .addComponentListener (
clientAdapter = new ClientAdapter(config.getDouble ("string-visualizer-
height", 0.2),
config.getDouble ("string-visualizer -width", 0.1))

)
stringVis = new StringVisualizer(
this, ShapeStyle.loadStyleSet(config, "string-visualizer")
)
activeStringVis = new VerticalStringVisualizer (
this, ShapeStyle.loadStyleSet(config, "string-visualizer"), false
)
suffixTree = new SuffixTree (this, "", ShapeStyle.loadStyleSet(config, "suffix-

tree"));

clientPane .setLayout (new BorderLayout());
clientPane .add (suffixTree, BorderLayout.CENTER);
clientPane .add(activeStringVis , BorderLayout.EAST);
clientPane .add(stringVis, BorderLayout.SOUTH);

createlnterface(auto);

}

/ * %
* This method creates panel with visualizer controls.
*

* Q@return controls pane.

*/
public Component createControlsPane() {
Panel panel = new Panel(new BorderLayout());
Panel bottomPanel = new Panel(new FlowLayout ());

panel.add(new AutoControlsPane(config, auto, forefather, true), BorderLayout.
CENTER) ;

HintedCheckbox stringCheckbox = new HintedCheckbox(config, ”string—checkbox");
stringCheckbox.setState (true);
stringCheckbox.addItemListener(
new ItemListener() {
public void itemStateChanged(ItemEvent e) {
stringVis .setVisible (e.getStateChange() == ItemEvent .SELECTED);
clientPane .validate () ;
updateTree () ;

}
);
bottomPanel .add(stringCheckbox);

HintedTextField stringField = new HintedTextField(config, "string-field", "", 24)
stringField .addActionListener(
new ActionListener() {
public void actionPerformed(ActionEvent e) {
setString (((HintedTextField) e.getSource ()).getText ());
}
}
);
stringField .addKeyListener(
new KeyAdapter () {
public void keyPressed (KeyEvent e) {
char ch = e.getKeyChar ();
if (!(Character.isLetter (ch)
|| Character .getType (ch) Character . CONTROL
|| Character.getType(ch) == Character .FORMAT
|l Character.getType (ch) Character .MODIFIER_LETTER
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|| Character .getType (ch) == Character .MODIFIER_SYMBOL
|l Character.getType(ch) == Character .UNASSIGNED))
e.consume () ;

}
)
stringField .addFocusListener(
new FocusListener() {
public void focusGained (FocusEvent e) {
stringFieldHasFocus = true;

3

public void focusLost (FocusEvent e) {
stringFieldHasFocus = false;
}
}
);
bottomPanel .add(stringField);

final HintedChoice examplesChoice = new HintedChoice(config , "examples");
examplesChoice.addItemListener(new ItemListener() {
public void itemStateChanged(ItemEvent e) {
setString ((String) examples.elementAt (examplesChoice.getSelectedIndex()))

T

B

int num = config.getInteger ("examples-num", 0);

for (int i = 0; i < num; i++) {
examplesChoice.add(config.getParameter("example -" + (i + 1) + "-title", "

Example " + 1i));

examples .addElement (config.getParameter("example -" + (i + 1), ""));

}

setString ((String) examples.elementAt (0));
bottomPanel .add (examplesChoice);

if (config.getBoolean ("button-ShowSaveLoad")) {
bottomPanel .add (new HintedButton(config, "button-SaveLoad") {
protected void click() {
saveLoadDialog.center () ;
StringBuffer buffer = new StringBuffer();
buffer.append("/* ").append(
config.getParameter("save-string-comment")
) .append (" */\n");

String str = getString();
buffer.append("string = " + str.substring(0, str.length() - 1));

buffer .append ("\n/* ").append(
config.getParameter("save-step-comment")

).append (" */\n");

buffer .append("step = ").append(auto.getStep());

saveLoadDialog.show(buffer.toString ());

B
}
panel.add(bottomPanel , BorderLayout.SO0UTH) ;

saveLoadDialog = new SaveLoadDialog(config, forefather) {
public boolean load(String text) throws Exception {

SmartTokenizer tokenizer = new SmartTokenizer(text, config);
tokenizer .expect ("string");
tokenizer .expect ("=");

setString (tokenizer .nextWord ());
tokenizer .expect ("step");
tokenizer .expect ("=");

rewind (tokenizer .nextInt ());

tokenizer .expectEOF () ;

return true;
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return panel;

}

/**
* Sets new string for the suffix tree.
*
* @param string new string.
*/
public void setString(String string) {
rewind (0) ;
suffixTree .setString (string + SENTINEL);
stringVis .setString (string);
//activeStringVis.setVisible (false);
}

/**
* Rewinds algorithm to the specified step.
*
* Qparam step spet of the algorith to rewind to.
*/
private void rewind(int step) {
auto.toStart ();

while ('auto.isAtEnd() && auto.getStep() < step) {
auto.stepForward (0) ;

}
}
[ **
* Returns suffix tree string.
*

* Q@return suffix tree string.
*/
public String getString () {
return suffixTree.getString();

}

[ **
* Performs next step.
*/
public void nextStep () {
suffixTree .nextStep () ;

}

/**
* Returns to previous step.
*/
public void previousStep() {
suffixTree .previousStep();

}

[ **
* Updates string visualizers.
*/
protected void updateStrings() {
stringVis .highlight (suffixTree .getExtension(), suffixTree.getPhase() + 2);

SuffixTreeState state = suffixTree.getState();

String str = state.getActiveSubstring();

if (state.getSpecialState() == SuffixTreeState.STATE_DESCENT) {
str = state.getCurrentNode().getString () + str;

}

activeStringVis.setString (str, false);
if (state.getSpecialState() == SuffixTreeState.STATE_DESCENT) {
activeStringVis.highlight (0, state.getCurrentNode().getString().length())

}
/*if (str.length() == 0) {
if (activeStringVis.isVisible ()) {
activeStringVis.setVisible (false);
clientPane .validate () ;
}
} else {
boolean visible = activeStringVis.isVisible ();
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activeStringVis.setVisible (true);

if (!'visible) clientPane .validate ();

}x/
}
/%%
¥ Returns suffix tree.
*
¥ Qreturn current suffix tree.
*/

public SuffixTree getSuffixTree() {
return suffixTree;

}

[ **
* Selects part of the string.
*
* Q@param beginIndex begin index.
* Q@param endIndex end index.
*/
public void stringSelect(int beginIndex, int endIndex) {
stringVis .select (beginIndex, endIndex);

}

/**
* Updates the suffix tree.
*/
public void updateTree () {
suffixTree .updateTree () ;
updateStrings();
T

[ **
* Adds sentinel character to string visualizer string.
*/
public void addSentinelCharacter() {
stringVis .setString (suffixTree .getString ());
}

/%%
* Returns current algorithm state.
*
* Q@return current algorithm state.
*/
public SuffixTreeState getState () {
return suffixTree.getState();

}

/%%
* Returns next algorithm state.
* @return next algorithm state.
*/
public SuffixTreeState getNextState() {
return suffixTree.getNextState();

}
[ **
* Removes sentinel character from string visualizer string.
*/
public void removeSentinelCharacter () {
String str = suffixTree.getString();
stringVis .setString (str.substring (0, str.length() - 1));
}
[ **
* Validates this container.
*/
public void resizeStringVisualizers() {

if (clientPane .getSize().height != 0) {
clientAdapter.setStringVisualizerHeight (
(double) stringVis.getSize().height / clientPane.getSize ().height
)
}
if (clientPane .getSize().width != 0) {
clientAdapter.setStringVisualizerWidth(
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}

(double) activeStringVis.getSize().width / clientPane .getSize().

width

}

/**

* Returns some information about the applet.

*

* @return string containing short description of the applet.

*/
public String getAppletInfo() {

return "Visualizer of the Ukkonen Algorithm. Igor Ahmetov, CTD IFMO,

}

/**
* Component adapter that handles resizing of the client pane.
*/
class ClientAdapter extends ComponentAdapter {
/**
* Height of the string visualizer.
*/
protected double stringVisHeight;

/* %
* Width of the vertical string visualizer.
*/

protected double stringVisWidth;

[ **
¥ Default constructor.
*
* Qparam height height of the string visualizer
*/
public ClientAdapter(double height, double width) {
this.stringVisHeight = height;
this.stringVisWidth = width;

}
[ **
* Sets height of the horizontal string visualizer.
*
* Qparam height new height of the visualizer.
*/

public void setStringVisualizerHeight (double height) {
stringVisHeight = height;
}

[ **
* Sets width of the vertical string visualizer.
*
* Q@param width new width of the visualizer.
*/
public void setStringVisualizerWidth(double width) {
stringVisWidth = width;
}

[ **
* Deals with resizing of the clientPane.
* @param e component event
*/
public void componentResized(ComponentEvent e) {
stringVis .setSize (200,

2004";

(int) (e.getComponent().getSize().height * stringVisHeight));

stringVis .resize ();
activeStringVis.setSize(

(int) (e.getComponent().getSize().width * stringVisWidth), 200);

activeStringVis.resize();
e.getComponent () .validate ();

ru.ifmo.vizi.ukkonen.suffixtree.Edge
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package ru.ifmo.vizi.ukkonen.SuffixTree;

import ru.ifmo.vizi.base.widgets.Shape;

import ru.ifmo.vizi.base

import java.awt .x;

/ k%

* Edge class.

*

* Qauthor Igor Ahmetov
* Qversion $Id$

*/

public class Edge extends Shape {

static public double arcHeight = 0.15;

/**
* Arrow height.
*/
static public double arrowHeight = 10;
/%%
* Arrow width.
*/
static public double arrowWidth = 4;
[ **
* Beginning of the edge.
*/
protected NodeShape from;
[ **
* End of the edge.
*/
protected NodeShape to;
[ **
* Stores <code>true</code> if this edge has acquired the edge
*/
protected boolean hasLock = false;

protected boolean hasArrow;
protected boolean hasReverseArrow;

/

*
Default constructor.

Qparam styleSet edge style set.
Q@param from beginning of the edge.
* Q@param to end of the edge.

*/

* X X X ¥

public Edge(ShapeStyle [] styleSet, NodeShape from,

super (styleSet);

this.from = from;
this.to = to;
}

/**
* Returns source node of this edge.
*
* Qreturn source node of this edge.
*/
public NodeShape getSourceNodeShape ()
return from;

}

/**
* Returns target node of this edge.
*
* Qreturn target node of this edge.
*/
public NodeShape getTargetNodeShape ()
return to;

.widgets .ShapeStyle;
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/%%
* Checks if the edge contains the specified point.
*
* Q@param x x coordinate of the point.
* Q@param y y coordinate of the point.
* Q@return <code>true</code> if the edge contains the
* specified point.
*/
public boolean containsPoint(int x, int y) {
Rectangle fromBounds = from.getBounds ();
Rectangle toBounds = to.getBounds ();
int x1 = fromBounds .x + fromBounds .width / 2;
int y1 = fromBounds.y + fromBounds.height / 2;
int x2 = toBounds.x + toBounds.width / 2;
int y2 = toBounds.y + toBounds.height / 2;
int a = y1 - y2, b = x2 - x1, ¢ = -a * x1 - b * yi;
double d = Math.abs(a * x + b * y + ¢) / Math.sqrt(a * a + b * b);
return (d <= 8 && x >= Math.min(xl, x2) - d && x <= Math.max(xl, x2) + d
&& y >= Math.min(yl, y2) - d && y <= Math.max(yl, y2) + d);
}
/**

* Checks if this <code>Edge</code> object has the edge lock.
*

¥ Qreturn <code>true</code> if this edge has the lock.
*/
public boolean hasLock () {
return hasLock;

}

/**
* Acquires the edge lock.
*

¥ Qreturn <code>true</code> if the lock has been acquired.
*/
public boolean acquireLock () {
if (hasLock) return false;

SuffixTree tree = (SuffixTree) getParent ();

if (tree == null) return false;
hasLock = tree.acquireLock (this);
return hasLock;

}

/**

* Releases the edge lock.
*

¥ Q@return <code>true</code> if the lock has been released.
*/
public boolean releaseLock () {
if ('hasLock) return false;

SuffixTree tree = (SuffixTree) getParent ();
if (tree == null) return false;
tree.releaselLock (this);

hasLock = false;

return true;

}

protected Dimension fit(Dimension size) {
return size;

T

public void setArrow(boolean hasArrow) {
this.hasArrow = hasArrow;

T

public void setReverseArrow(boolean hasReverseArrow) {
this.hasReverseArrow = hasReverselArrow;

}

protected double getAngle (double x, double y) {

o7



double a = (x == 0) ? (y >= 0 ? Math.PI / 2 : Math.PI * 3 / 2)

Math.atan(y / x);

if (x < 0) a += Math.PI;
return a;

/ * %

* Paints this edge.

*

* Qparam g graphics context for painting.

*/
public void paint(Graphics g) {
if (look == null || == null || to == null || from == null) return;
Rectangle fromBounds = from.getBounds ();
if (fromBounds == null) return;

Rectangle toBounds = to.getBounds ();

if (toBounds == null) return;

int x1 = fromBounds .x + fromBounds .width / 2;
int y1 = fromBounds.y + fromBounds.height / 2;
int x2 = toBounds.x + toBounds.width / 2;

int y2 = toBounds.y + toBounds.height / 2;

if (look.getBorderStatus(style)) {

}

g.setColor (look.getBorderColor(style));
g.drawlLine (x1, y1, x2, y2);

if (hasArrow) {

3

double angle = getAngle(xZ - x1, y2 - y1) + Math.PI;
double r = Math.min(toBounds.width / 2, toBounds.height / 2);

int x[] = new int[3], y[] = new int[3];

x[0] = x2 + (int) Math.round(r * Math.cos(angle));

y [0] y2 + (int) Math.round(r * Math.sin(angle));

x[1] x[0] + (int) Math.round(arrowHeight * Math.cos(angle)
Math.sin(angle));

y[1] = y[0] + (int) Math.round(arrowHeight * Math.sin(angle)
Math.cos(angle));

x[2] = x[0] + (int) Math.round(arrowHeight #* Math.cos(angle)
Math.sin(angle));

y[2] = y[0] + (int) Math.round(arrowHeight #* Math.sin(angle)
Math.cos (angle));

if (look.getFillStatus(style)) {
g.setColor (look.getFillColor(style));
g.fillPolygon(x, y, 3);

}

if (look.getBorderStatus(style)) {
g.setColor (look.getBorderColor(style));
g.drawPolygon(x, y, 3);

if (hasReverseArrow) {

double angle = getAngle(xl - x2, y1 - y2) + Math.PI;

arrowWidth

arrowWidth

arrowWidth

arrowWidth

double r = Math.min(fromBounds .width / 2, fromBounds.height / 2);

int x[] = new int[3], y[] = new int[3];

x[0] = x1 + (int) Math.round(r * Math.cos(angle));

y[0] = y1 + (int) Math.round(r * Math.sin(angle));

x[1] x[0] + (int) Math.round(arrowHeight * Math.cos(angle)
Math.sin(angle));

y[1] = y[0] + (int) Math.round(arrowHeight * Math.sin(angle)
Math.cos(angle));

x[2] = x[0] + (int) Math.round(arrowHeight #* Math.cos(angle)
Math.sin(angle));

y[2] = y[0] + (int) Math.round(arrowHeight #* Math.sin(angle)
Math.cos(angle));

if (look.getFillStatus(style)) {
g.setColor (look.getFillColor(style));
g.fillPolygon(x, y, 3);
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}

/ * %
* Paints hint of this edge on specified <code>Graphics</code> object.

}

if (look.getBorderStatus(style)) {
g.setColor (look.getBorderColor(style));
g.drawPolygon(x, y, 3);

X

if (to.getNode () == null) return;
String str = to.getNode().getString ();
if (str == null) return;

int edgeWidth = Math.abs(x1l - x2);
int edgeHeight = Math.abs(yl - y2);

int fontSize = Math.min(30, Math.max(edgeHeight / (str.length() + 3),
edgeWidth / 18));

if (fontSize < 12 && to.getNode().getString().length() > 7) {
String nodeString = to.getNode().getString();
int len = nodeString.length();

str = "" + nodeString.charAt(0) + nodeString.charAt (1) + ".." +
nodeString .charAt (len - 2) + nodeString.charAt(len - 1);

fontSize = Math.min(30, Math.max(edgeHeight / (str.lemngth() + 3),
edgeWidth / 18));
}

if (fontSize < 8) return;

if (getFont () == null) return;

Font font = new Font(getFont ().getName(), getFont ().getStyle(), fontSize);
if (font == null) return;

g.setFont (font);

for (int i = 0; i < str.length(); i++) {
double newx, newy;
double k = 0.025;
double x = x1 + (x2 - x1) * (i + 2) / (str.length() + 3);
double y = y1 + (y2 - y1) * (i + 2) / (str.length() + 3);

int a = x2 - x1, b = y2 - yi;

Container parent = getParent ();
if (parent == null || parent.getSize() == null) return;
int size = Math.min(parent.getSize ().width,

parent .getSize () .height);

FontMetrics fm = g.getFontMetrics();

if (fm == null) return;

int charHeight = fm.getAscent ();

int charWidth = fm.charWidth (str.charAt(i));

if (x2 >= x1) {
newx = x + k * b / Math.sqrt(a * a + b * b) * size;
newy = y - k * a / Math.sqrt(a * a + b * b) * size;
g.drawString (str.substring (i, i + 1),
(int) Math.round(newx), (int)Math.round(newy + (double)
charHeight / 3));
} else {
newx = x - k * b / Math.sqrt(a * a + b * b) * size;
newy = y + k *x a / Math.sqrt(a * a + b * b) * size;
g.drawString (str.substring (i, i + 1),
(int) Math.round(newx - charWidth),
(int) Math.round(newy + (double) charHeight / 3));

* Qparam g graphics context for painting.

public void paintHint (Graphics g) {

if (g == null) return;
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if (hasLock) {
if (getSize() == null || getParent () == null || getFont() == null) return;
Font font = new Font(getFont ().getName (), getFont().getStyle(),
(int) Math.round (0.08 * getParent ().getSize().height));
if (font == null) return;
g.setFont (font);

if (to.getNode () == null) return;
String str = to.getNode().getString ();

FontMetrics fm = g.getFontMetrics();
if (fm == null) return;

int charHeight = fm.getAscent ();

int stringWidth = fm.stringWidth (str);

Point mousePoint = ((SuffixTree) getParent()).getMousePoint();
if (mousePoint == null) return;
int x = mousePoint .x, y = mousePoint.y;

int width = stringWidth + 10, height = charHeight + 5;

if (y - height < 0) {

X -= width;

y += height;
} else

if (x + width > getSize().width)

X -= width;

g.clearRect (x, y - height, width, height);
g.drawLine(x, y, x, y - height);
g.drawLine(x, y - height, x + width, y - height);
g.drawlLine (x + width, y - height, x + width, y);
g.drawlLine (x + width, y, x, y);
g.drawString (str, x + 5, y - 5);

}

ru.ifmo.vizi.ukkonen.suffixtree.NodeShape

package ru.ifmo.vizi.ukkonen.SuffixTree;

import ru.ifmo.vizi.base.widgets.Ellipse;
import ru.ifmo.vizi.base.widgets.ShapeStyle;

import java.awt.x*;
/ k%

* Component that represents suffix tree node.
*

* Qauthor Igor Ahmetov
* Qversion $1d$
*/
public class NodeShape extends Ellipse {
/%%

* Parent container.
*/

protected SuffixTree tree;

/**
* Corresponding node in the suffix tree.
*/

protected SuffixTreeNode node;

/**
* Depth of this node in the suffix tree.
*/

protected int depth;

[ **
* Horizontal position of this node in the suffix tree.
*/

protected int hpos;
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/%%
* Constructs new <code>NodeShape</code> object.
*
* Q@param styleSet node style set.
* Qparam tree parent container.
* @param node corresponding node in the suffix tree.
*/
public NodeShape (ShapeStyle [] styleSet, SuffixTree tree, SuffixTreeNode node) {
this(styleSet, tree, node, "");
}
/**
* Constructs new <code>NodeShape</code> object with
* specified message on it.
*
* Q@param styleSet node style set.
* Q@param tree parent container.
* Q@param node corresponding node in the suffix tree.

* Qparam message message on the node.
*/
public NodeShape (ShapeStyle [] styleSet, SuffixTree tree, SuffixTreeNode node,
String message) {
super (styleSet, message);

this.tree tree
this.node = node

}
/%%

* Returns component that represents this nodes parent in the suffix tree.
*
* Q@return component.
*/
public NodeShape getParentShape() {
return tree.getNodeShape(node.getParent ());
}

/%%
* Returns component that represents this nodes leftmost child in the suffix tree.
*
* Q@return component.
*/
public NodeShape getLeftChildShape() {
return tree.getNodeShape(node.getLeftChild());
}

[ **
* Returns component that represents this nodes right sibling in the suffix tree.
*
* Q@return component.
*/
public NodeShape getRightSiblingShape() {
return tree.getNodeShape(node.getRightSibling());
}

VAT
* Returns tree node associated with this shape.
*
¥ Qreturn tree node.
*/
public SuffixTreeNode getNode () {
return node;

}
/%%

* Returns depth in the suffix tree of this node.
*
* Q@return depth in the suffix tree.
*/
public int getDepth () {
return depth;

}
/%%

* Returns horizontal position of this node.
*
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* Q@return horizontal position of this node.
*/
public int getHorizontalPos() {
return hpos;

}

/**

* Checks if the node contains the specified point.
*
* Q@param point point to check.
* Qreturn <code>true</code>, if node contains the specified point.
*/
public boolean containsPoint(Point point) {
int x = getLocation().x + getSize().width / 2;
int y = getLocation().y + getSize().height / 2;
int r = Math.min(getSize ().width / 2, getSize().height / 2);

return (point.x - x) * (point.x - x) +
(point.y - y) * (point.y - y) <=1 * r;
}

[/ * %
* Calculates depth of the subtree with this node as root

* assuming that this node has depth <code>curDepth</code>
*

* Q@param curDepth depth of this node.
*/
public void calculateDepth(int curDepth) {
depth = curDepth;

NodeShape node = getLeftChildShape();

while (node != null) {
node.calculateDepth(depth + 1);
node = node.getRightSiblingShape();

}

public void calculateHorizontalPos() {
hpos = tree.addElementAtDepth(depth);

NodeShape node = getLeftChildShape();
while (node != null) {

node.calculateHorizontalPos () ;
node = node.getRightSiblingShape();

}

ru.ifmo.vizi.ukkonen.suffixtree.Options

package ru.ifmo.vizi.ukkonen.SuffixTree;

public class QOptions {
public final static boolean DEBUG = false;
}

ru.ifmo.vizi.ukkonen.suffixtree.SuffixLink

package ru.ifmo.vizi.ukkonen.SuffixTree;

import java.lang.Math;
import ru.ifmo.vizi.base.widgets.Shape;
import ru.ifmo.vizi.base.widgets.ShapeStyle;

import java.awt.x*;

/%%

* Suffix links class.

*

* Qauthor Igor Ahmetov
* Qversion $Id$

*/
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public class SuffixLink extends Shape {
static public double arcHeight = 0.15;

[ **
* Arrow height.
*/
static public double arrowHeight = 10;
/**
* Arrow width.
x/
static public double arrowWidth = 4;
/%%
* Beginning of the suffix link.
x/
protected NodeShape from;
[ **
* End of the suffix link.
*/
protected NodeShape to;
[ **
* Default constructor.
*
* @param styleSet style set.
* @param from beginning of the suffix link.

* Q@param to end of the suffix link.

*/

public SuffixLink (ShapeStyle [] styleSet, NodeShape from,

super (styleSet);

this.from = from;
this.to = to;
}

/%%
* Returns square of the argument.
*
* Qparam x argument .
* Q@return square of <code>x</code>.
*/
protected double sqr(double x) {
return x * x;

}

[ **
* Returns source node of this suffix link.
*
¥ Qreturn source node of this suffix link.
*/
public NodeShape getSourceNodeShape() {
return from;

}

[ **
* Returns target node of this suffix link.
*
* Q@return target node of this suffix link.
*/
public NodeShape getTargetNodeShape() {
return to;

}

protected double getAngle (double x, double y) {
double a = (x == 0) 7 (y >= 0 ? Math.PI / 2
Math.atan(y / x);
if (x < 0) a += Math.PI;
return a;

}

protected Dimension fit(Dimension size) {
Rectangle fromBounds = from.getBounds ();
Rectangle toBounds = to.getBounds ();
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}

x1

yi
x2

y2

int
int
int
int

return

= fromBounds .

= fromBounds

= toBounds.
= toBounds.

new Dimension (Math.abs (x1

X

y

+ fromBounds .width / 2;

toBounds .width / 2;
toBounds .height / 2;

public void paint(Graphics g) {

}

Rectangle fromBounds
Rectangle toBounds

int x1
int y1
int x2
int y2

double
double
double
double
double
double
double
double
double

= fromBounds .

= fromBounds

= toBounds.
= toBounds.

a = yi

angle =
1 =
arc =
r =
xPos = (x1
yPos = (y1
startAngle
endAngle =

X
y

- y2,
getAngle (a, b);
Math.sqrt ((x1 -
arcHeight * 1;
(4 * sqr(arc) + sqr(l)) / (8 * arc);

+
+

getAngle (x2 -
if (endAngle < startAngle) endAngle

= from.getBounds () ;
to.getBounds () ;

- x2), Math.abs(yl

x
.y + fromBounds .height / 2;
+
+

- ¥y2));

+ fromBounds .width / 2;

toBounds .width / 2;
toBounds .height / 2;
b =

x2 - x1;

x2) * (x1 - x2)

X
.y + fromBounds .height / 2;
+
+

+ (y1 - y2) * (y1

x2) / 2 + (r - arc) * Math.cos(angle);
y2) / 2 + (r - arc) * Math.sin(angle);

getAngle (x1 - xPos, yi1
xPos, y2

if (look.getBorderStatus(style)) {

g.setColor (look.getBorderColor(style));
g.drawArc ((int) Math.round (xPos
(int) Math.round(2 * r),

}
angle =
r =

int x[]
x[0] =
y [0]
x[1] =
sin
y[1] =
cos
x[2] =
sin
y[2] =
cos

-r),

-(int) Math.round(startAngle),
startAngle)));

getAngle (x2 - xPos, y2 - yPos) -

= new int[3],

toBounds .width / 2;

new int [3];

y[1 =

- yPos) / Math.PI

(int) Math.round(yPos
(int) Math.round (2 * 1),

- ¥y2));

* 180;

- yPos) / Math.PI * 180;
+= 360;

- r),

-(int) Math.round ((endAngle -

Math.PI / 2;

x2 + (int) Math.round(r * Math.cos(angle));
y2 + (int) Math.round(r * Math.sin(angle));
x[0] + (int) Math.round(arrowHeight

(angle));

y[0] + (int) Math.round(arrowHeight

(angle));

x[0] + (int) Math.round(arrowHeight

(angle));

y[0] + (int) Math.round(arrowHeight

(angle));

if (look.getFillStatus(style)) {
g.setColor (look.getFillColor(style));
g.fillPolygon(x, y, 3);

}

if (look.getBorderStatus(style)) {

g.setColor (look.getBorderColor(style));

g.drawPolygon(x, y, 3);

* Math.cos(angle)
* Math.sin(angle)
* Math.cos (angle)

* Math.sin(angle)

ru.ifmo.vizi.ukkonen.suffixtree.SuffixTree

package ru.ifmo.vizi.ukkonen.SuffixTree;

import
import

import
import
import
import
import

ru.ifmo.vizi.base.widgets .ShapeStyle;
ru.ifmo.vizi.ukkonen.UkkonenVisualizer;

java.awt
java.
java.
java.

java.

Sk

awt .event .MouseMotionAdapter;
awt .event .MouseEvent ;

util.Hashtable;
util.Vector;
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/% *
* Suffix tree visualizer.

*
* Qauthor Igor Ahmetov
* Qversion $I1d4$
*/
public class SuffixTree extends Panel {
/ * *
* Suffix tree.
*/
protected SuffixTreeData tree;
/%%
* Shape styles.
*/
protected ShapeStyle [] styleSet;
/%%
* Hashtable for storing nodes of the tree.
*/
protected Hashtable nodes = new Hashtable ();
/%%
* Current algorithm state.
*/
protected SuffixTreeState state;
/%%
* Stores number of elements on different levels.
*/
protected Vector elemCount = new Vector ();
/**
* Edge lock.
*/
protected boolean edgelLock = false;
[ **
* Edge that has acquired the lock.
*/
protected Edge lockedEdge;
/**
* Used for double -buffering.
*/
protected Image buffer;
/%%
* Stores edges component of this tree.
*/
protected Vector edges = new Vector();
/%%
* Stores mouse cursor coordinates.
*/
protected Point mousePoint = new Point (0, 0);
/%%
* Parent applet.
*/
protected UkkonenVisualizer applet;
/**
* Default constructor.
*
* Qparam string string of suffix tree.
*/

public SuffixTree (UkkonenVisualizer applet,
String string, ShapeStyle[] styleSet) {
super (new SuffixTreeLayout());

this.applet = applet;

this.styleSet = styleSet;
initTree (string);
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addMouseMotionListener (new TreeMouseMotionAdapter());

}

[ **
* Returns current string.
*/
public String getString() {
return tree.getString();

}

/**
* Sets new string.
*/
public void setString(String string) {
removeAll () ;
initTree (string);

repaint () ;
}
/**
¥ Initializes tree.
*
* Qparam string suffix tree string.
*/
private void initTree(String string) {
tree = new SuffixTreeData(string);
state = tree.getState ();
}
[ **
* Performs next step.
*/

public void nextStep () {
if (Options.DEBUG) System.out.println("SuffixTree .nextStep()");
tree.nextStep ();
state = tree.getState ();
if (Options.DEBUG) System.out.println("New state:\n" + state);
}

/**
* Returns to previous step.
*/
public void previousStep() {
if (Options.DEBUG) System.out.println("SuffixTree .previousStep()");
tree.previousStep();
state = tree.getState ();
if (Options.DEBUG) System.out.println("New state:\n" + state);

}

/%%
* Returns current algorithm state.
*
* Q@return current algorithm state.
*/

public SuffixTreeState getState () {
return state;

}

/%%
* Returns algorithm state during next step.
*
* Q@return algorithm state during next step.
*/

public SuffixTreeState getNextState() {
return tree.getNextState();
}

/%%
¥ Returns current extension.
*
¥ Qreturn current extension.
*/
public int getExtension() {
return state.getExtension();

}
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/%%
* Returns current phase.
*
* Qreturn current phase.
*/
public int getPhase () {
return state.getPhase ();

}

[ **
* Returns string representation of this tree.
*
* Q@return string representation of this tree.
*/

public String toString() {
return "Suffix tree:\n" + tree.toString() +
"Current state:\n" + state.toString();

}

/**
* Returns <code>NodeShape</code> object for given node.
*
* Q@param node suffix tree node.
* Qreturn <code>NodeShape</code> component for <code>node</code>.
*/
public NodeShape getNodeShape(SuffixTreeNode node) {
if (node == null) return null;
return (NodeShape) nodes.get(node);
}

/**
* Updates tree components.
*/
public void updateTree () {
if (Options.DEBUG) System.out.println("SuffixTree .updateTree");
removeAll () ;
nodes.clear () ;

edges.removeAllElements () ;

edgelLock = false;
lockedEdge = null;

updateNode (state.getRoot ());
updateLinks (state.getRoot ());

elemCount .removeAllElements () ;
if (state.getRoot() != null) {
getNodeShape(state.getRoot ()).calculateDepth(1);
getNodeShape(state.getRoot ()).calculateHorizontalPos();
}

validate () ;

for (int i = 0; i < edges.size(); i++) {
Edge edge = (Edge) edges.elementAt (i);
if (edge.containsPoint(mousePoint .x, mousePoint.y))
edge.acquireLock ();
}

repaint () ;

if (Options.DEBUG) System.out.println("Components updated");

}
[ **
* Updates subtree with give node as its root.
*
* @param node root of the subtree.
*/

protected void updateNode (SuffixTreeNode node) {
if (node == null) return;

NodeShape shape;
if (node.isLeaf ()) {
shape = new NodeShape (styleSet, this, node,
String.valueOf (node.getLeafNumber()));
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} else {
shape = new NodeShape (styleSet, this, node);
}

nodes .put (node, shape);

int nodeStyle = state.getNodeStyle(shape.getNode());
shape.setStyle(nodeStyle);
add (shape) ;

SuffixTreeNode child = node.getLeftChild();
while (child !'= null) {
updateNode (child) ;

Edge edge = new Edge(styleSet, shape, getNodeShape(child));
int edgeStyle = state.getEdgeStyle(edge.getTargetNodeShape().getNode ());
edge.setStyle (edgeStyle);

edge .setArrow (state.hasArrow (edge.getTargetNodeShape () .getNode ()));
edge .setReverseArrow(state.hasReverseArrow(edge.getTargetNodeShape ().

getNode ()));

add (edge);
edges .addElement (edge);

child = child.getRightSibling();

}
}
[ **
* Updates links of the subtree with give node as its root.
*
* @param node root of the subtree.
*/
protected void updatelLinks (SuffixTreeNode node) {
if (node == null) return;
if (node.getSuffixLink() != null) {
SuffixLink link = new SuffixLink (styleSet, getNodeShape(node),
getNodeShape(node.getSuffixLink()));
int linkStyle = state.getLinkStyle(link.getSourceNodeShape().getNode ());
link.setStyle (linkStyle);
add(link);
}
SuffixTreeNode child = node.getLeftChild();
while (child != null) {
updateLinks (child);
child = child.getRightSibling();
}
}
/%%
* Checks if the node corresponding to the specified <code>NodeShape</code>
* object is selected in the current algorithm state.
*
* Qparam node target node.
* Qreturn <code>true</code> if <code>node</code> is selected,
* <code>false</code> otherwise.
*/

public boolean isNodeSelected(NodeShape node) {
return state.isNodeSelected(node.getNode ());
}

[ **
* Adds new element at given depth.
*
* Q@param depth depth of the new element.
* Q@return element position.
*/
protected int addElementAtDepth(int depth) {
if (elemCount .size() < depth) {
elemCount .addElement (new Integer (1));
return 1;
} else {
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int pos = ((Integer) elemCount.elementAt (depth - 1)).intValue ();

elemCount .setElementAt(new Integer(pos + 1), depth - 1);
return pos + 1;

}

/**

* Returns number of elements at given depth.

* @param depth depth.

* @return number of elements.

*/
public int getElementCountAtDepth(int depth) {

return ((Integer) elemCount.elementAt (depth - 1)).intValue ();

}

/**
* Tries to acquire edge lock.
%
* @param edge edge that wants to acquire lock.
* Qreturn <code>true</code> if lock has been succesfully acquired.
*/
public boolean acquireLock (Edge edge) {
if (!edgeLock) {
edgeLock = true;
lockedEdge = edge;
return true;
} else
return false;

}

/**
* Releases edge lock.
*

* Q@param edge edge that has acquired the lock.

*/
public void releaseLock (Edge edge) {
if (edge == lockedEdge) {
lockedEdge = null;
edgeLock = false;
}
}
/**

* Paints the suffix tree.
*
* Qparam g {@link Graphics} on which to paint.
*/
public void paint(Graphics g) {
int width = getSize () .width;
int height = getSize().height;

if (width > 0 && height > 0) {
if (buffer == null) {
buffer = this.createImage (width, height);
T

Graphics bg = buffer.getGraphics ();
bg.clearRect (0, 0, width, height);

super.paint (bg);
if (lockedEdge != null)
lockedEdge . paintHint (bg);

bg.dispose ();

if (buffer != null && g != null)
g.drawImage (buffer, 0, O, null);

}

/%%
* Invalidates this component.
*/
public void invalidate () {
super .invalidate () ;
buffer = null;
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}

[ **

* Updates the component.

*

* @param g {@link Graphics} on which to paint.
*/

public void update (Graphics g) {
paint (g);
}

VAT
* Returns mouse cursor point.
*
* @return mouse cursor point.
*/
public Point getMousePoint() {
return mousePoint ;

}

/**
* Moves specified component on top of this container.
*
* @param comp the component to be moved.
*/
protected void moveToTop (Component comp) {
remove (comp) ;
add (comp, 0);

}
/**
* Class for handling mouse motion events for the edge.
*/
class TreeMouseMotionAdapter extends MouseMotionAdapter {
/* %
* Handles mouse motion events.
*
* Qparam e <code>MouseEvent </code> object.
*/
public void mouseMoved (MouseEvent e) {
mousePoint = e.getPoint ();
for (int i = 0; i < edges.size(); i++) {
Edge edge = (Edge) edges.elementAt (i);
if (edge.containsPoint(e.getX(), e.getY())
&% !'edge.getSourceNodeShape().containsPoint(e.getPoint ())
&% !edge.getTargetNodeShape().containsPoint(e.getPoint ())) {
if (edge.acquireLock ()) {
SuffixTreeNode node = edge.getTargetNodeShape () .getNode ();
applet.stringSelect(node.getBeginIndex (),
node .getEndIndex ());
}
if (edge.hasLock()) {
moveToTop (edge) ;
moveToTop (edge .getSourceNodeShape ());
moveToTop (edge .getTargetNodeShape ());
repaint () ;
}
} else {
if (edge.releaseLock ()) {
applet.stringSelect (-1, -1);
repaint () ;
}
}
}
}
/[ * *
* Handles mouse dragging events.
*
* Qparam e <code>MouseEvent </code> object.
*/
public void mouseDragged(MouseEvent e) {

mousePoint = e.getPoint ();
for (int i = 0; i < edges.size(); i++) {
Edge edge = (Edge) edges.elementAt (i);
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if (edge.containsPoint(e.getX(), e.getY())
&% !edge.getSourceNodeShape().containsPoint(e.getPoint ())
&% !edge.getTargetNodeShape().containsPoint(e.getPoint ())) {
if (edge.acquireLock ()) {
SuffixTreeNode node = edge.getTargetNodeShape().getNode ();
applet.stringSelect(node.getBeginIndex (),
node.getEndIndex ());

if (edge.hasLock()) {
moveToTop (edge) ;
moveToTop (edge .getSourceNodeShape ());
moveToTop (edge .getTargetNodeShape ());
repaint ();

} else {
if (edge.releaselLock ()) {
applet.stringSelect (-1, -1);
repaint () ;

}

ru.ifmo.vizi.ukkonen.suffixtree.SuffixTreeData

package ru.ifmo.vizi.ukkonen.SuffixTree;
import java.util.Vector;

/ * %
* Stores suffix tree.
*
* Qauthor Igor Ahmetov
* Qversion $14$
*/
public class SuffixTreeData {
/ * %
* Debug flag.
*/
public final static boolean DEBUG = true;

/**
* String data for this tree.
*/

protected String string;

VEXS
¥ Root mnode.
*/

protected SuffixTreeNode root;

/**
* States of the algorithm.
*/

protected Vector states;

/%%
* Current step.
*/
protected int step;

[ **
¥ Current extension.
*/

protected int extension;

/%%
* Current phase;
*/

protected int phase;

/**
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* Default constructor.
*
* Q@param string string for suffix tree.
*/
public SuffixTreeData(String string) {
this.string = string;
states = new Vector();

buildTree () ;
}

/**
* Builds tree for given string.
*/
private void buildTree () {
if (Options.DEBUG) System.out.println("SuffixTreeData.buildTree ()");

SuffixTreeState state;
states .addElement (

new SuffixTreeState(-2, 0, null, null)
);

root = new SuffixTreeNode(this, null, null, null, null, -1, -1);
if (string.length() == 0) return;

root.addChar (0) ;
SuffixTreeNode leaf = root.getLeftChild();

states.addElement (
new SuffixTreeState(-1, 0, root, root)

)3

for (int i = 0; i < string.length() - 1; i++) {
phase = 1ij;
extension = 0;

states .addElement (
new SuffixTreeState(i, 0, =root, root)

)

SuffixTreeNode node = leaf;
SuffixTreeNode lastNode = null;

String activeSubstring = "";

state = new SuffixTreeState(i, 0, root, node);
state.selectNode (leaf);
states.addElement (state);

node.addChar (i + 1);
int curpos = i + 1;

state = new SuffixTreeState(i, 0, root, node);
state.selectNode (leaf);

state.selectEdge (leaf);

states.addElement (state);

for (int j = 1; j <= 1i + 1; j++) {
extension = j;
state = mnew SuffixTreeState(i, j, root, node);
state.selectNode (node);
states .addElement (state);

int len = 0;
SuffixTreeNode link = node.getSuffixLink();

if (link == null && !node.isRoot()) {
len = node.getLength ();
activeSubstring = node.getString ();
if (node.isLeaf ()) {
activeSubstring = activeSubstring.substring(0,
activeSubstring.length() - 1);
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state = new SuffixTreeState(i, j, root, node.getParent ());
state.selectNode (node) ;

state.selectNode (node.getParent ());
state.addReverseArrow(node);

state.selectEdge (node);
state.setActiveSubstring(activeSubstring);

states .addElement (state) ;

curpos = curpos - len;
node = node.getParent ();

}

if (node.getSuffixLink() != null) {
state = new SuffixTreeState(i, j, root, node);
state.selectLink (node);
state.selectNode (node) ;
state.selectNode (node.getSuffixLink());
state.setActiveSubstring(activeSubstring);
states .addElement (state) ;

node = node.getSuffixLink();

if (activeSubstring.length() != 0) {
state = new SuffixTreeState(i, j, root, node);
state.selectNode (node) ;
state.setActiveSubstring(activeSubstring);
states.addElement (state);

}

if (node.isRoot (D)) {
curpos = j - 1;
activeSubstring = getString () .substring(j, i + 1);
}
} else {
curpos = j - 1;
activeSubstring = getString().substring(j, i + 1);

state = new SuffixTreeState(i, j, root, node);
state.selectNode (root);
state.setActiveSubstring(activeSubstring);
states .addElement (state) ;

}

while (true) {
SuffixTreeNode child = node.getChild (curpos + 1);

if (curpos == i) {
node.addChar (i + 1);
if (node.isLeaf ()) {
curpos++;

state = new SuffixTreeState(i, j, root, node);
state.selectNode (node) ;
state.selectEdge (node);
state.setSpecialState(SuffixTreeState.STATE_ADD_CHAR_LEAF);
states .addElement (state) ;

} else if (child == null) {
state = new SuffixTreeState(i, j, root, node);
state.selectNode (node) ;
SuffixTreeNode newChild = node.getChild (curpos + 1);
state.selectNode (newChild) ;
state.selectEdge (newChild);
state.setSpecialState(SuffixTreeState.STATE_ADD_CHAR_NEW_LEAF

)
states .addElement (state) ;
} else {
state = new SuffixTreeState(i, j, root, node);

state.selectNode (node) ;

state.selectEdge (child);

states .addElement (state) ;
}

if (lastNode != null) {
lastNode .setSuffixLink(node) ;

state = new SuffixTreeState(i, j, root, node);
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state.selectNode (lastNode) ;

state.selectLink (lastNode) ;

state.selectNode (node) ;
state.setSpecialState(SuffixTreeState.STATE_LINK_ADDED);
states .addElement (state) ;

}

lastNode = null;
activeSubstring = "";
break;

3

if (curpos + child.getLength() > i) {
if (string.charAt(i - curpos + child.getBeginIndex()) =
string.charAt(i + 1)) {
activeSubstring = string.substring(child.getBeginIndex(),
child.getBeginIndex() + i - curpos);

state = new SuffixTreeState(i, j, root, node);
state.setActiveSubstring(activeSubstring);
state.selectNode (node) ;

state.selectEdge (child);

states .addElement (state) ;

break;

}

state = new SuffixTreeState(i, j, root, child);
state.selectNode (node) ;

state.selectNode (child) ;

state.selectEdge (child);
state.setActiveSubstring(activeSubstring);
state.setSpecialState(SuffixTreeState.STATE_ADD_CHAR_SPLIT_EDGE);
states .addElement (state) ;

SuffixTreeNode leftSibling = child.getLeftSibling();
if (leftSibling != null)

leftSibling .setRightSibling(child.getRightSibling());
else

node.setLeftChild(child.getRightSibling());
child.setRightSibling(null);

node.setLeftChild(
new SuffixTreeNode(this, node, child, node.getLeftChild()
null, child.getBeginIndex(),
i - curpos + child.getBeginIndex())
)
child.setBeginIndex(i - curpos + child.getBeginIndex());
child.setParent (node.getLeftChild());

curpos = ij;
node = node.getLeftChild();
node.addChar (i + 1);

state = new SuffixTreeState(i, j, root, node);
state.selectNode (node) ;

SuffixTreeNode newChild = node.getChild(i + 1);
state.selectNode (newChild);

state.selectEdge (newChild);

states.addElement (state);

state = new SuffixTreeState(i, j, root, node);
state.selectNode (node) ;
states.addElement (state) ;

if (lastNode != null) {
lastNode .setSuffixLink (node) ;

state = new SuffixTreeState(i, j, root, node);
state.selectNode (lastNode) ;
state.selectLink (lastNode) ;
state.selectNode (node) ;
state.setSpecialState(SuffixTreeState.STATE_LINK_ADDED);
states .addElement (state) ;

}

lastNode = node;
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activeSubstring = "";

break;

state = new SuffixTreeState(i, j, root, child);
state.selectNode (node) ;

state.selectNode (child);

state.selectEdge (child);

state.addArrow (child) ;

activeSubstring = activeSubstring.substring(child.getLength (),
activeSubstring.length());

state.setActiveSubstring(activeSubstring);

state.setSpecialState(SuffixTreeState.STATE_DESCENT);

states .addElement (state) ;

node = child;
curpos += child.getLength ();

state = new SuffixTreeState(i, j, root, node);
state.selectNode (node) ;
states .addElement (state);

}

states.addElement (new SuffixTreeState(-2, -2, root, node));

}

states .addElement (
new SuffixTreeState(-2, -2, root, root)

)

if (Options.DEBUG) {

System.out.println("SuffixTreeData.buildTree () finished");

System.out.println("Generated " + states.size() + " states");

* Returns string of this tree.

* Q@return string of this tree.

public String getString () {
return string;

* Returns root node of this tree.

root node of this tree.

public SuffixTreeNode getRoot () {

}
}
/**
*
*/
}
/**
*
*¥ Qreturn
*/
return root;
}
/**

* Returns current algorithm state.

*

¥ Qreturn current state.

*/

public SuffixTreeState getState () {
return (SuffixTreeState) states.elementAt (step);

}

/**

* Returns algorithm state during next step.

*

* Q@return algorithm state during next step.

*/

public SuffixTreeState getNextState() {
return (SuffixTreeState) states.elementAt (step + 1);

}

/**
¥ Performs mnext

*/

step.

public void nextStep () {
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step++;

}

[ **
* Returns to previous step.
*/

public void previousStep() {

step--;
}
/**

* Returns string representation of this tree.
*

* Q@return string representation of this tree.
*/
public String toString() {
return root.toString();

T

int getExtension() {
return extension;

int getPhase () {

return phase;

}

ru.ifmo.vizi.ukkonen.suffixtree.SuffixTreeLayout

package ru.ifmo.vizi.ukkonen.SuffixTree;

import java.awt .x;
import java.util.Hashtable;

/% *

* Suffix tree layout.
*

* Qauthor Igor Ahmetov
* Qversion $14%
*/
public class SuffixTreeLayout implements LayoutManager {
/**
* Horizontal gap.
*/
protected double hgap = 0.06;
/**
* Vertical gap.
*/
protected double vgap = 0.1;
[ **
* Node size.
*/
protected double nodeSize = 0.04;
/**
* Components that have been layed out.
*/
protected Hashtable components = new Hashtable ();
[ **
* Default constructor.
*/
public SuffixTreelLayout () {
}
/**
* Adds the specified component to the layout.
*
* @param name the name of the component

* Q@param comp the component to be added
*/

public void addLayoutComponent(String name, Component comp) {
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}

/%%
* Removes the specified component from the layout.
*
* @param comp the component to remove
*/
public void removeLayoutComponent (Component comp) {
}
/

*
* Returns the preferred dimensions for this layout given the
* <i>visible </i> components in the specified target container.
* Q@param target the component which needs to be laid out
* Q@Qreturn the preferred dimensions to lay out the
* subcomponents of the specified container
*/
public Dimension preferredLayoutSize(Container target) {

synchronized (target.getTreeLock ()) {

return new Dimension (400, 400);

}

Returns the minimum dimensions needed to layout the <i>visible </i>
components contained in the specified target container.
@param target the component which needs to be laid out
@return the minimum dimensions to lay out the
* subcomponents of the specified container
*/
public Dimension minimumLayoutSize(Container target) {
synchronized (target.getTreeLock ()) {
return new Dimension (0, 0);

}

* X ¥ X ¥

*

Layouts node <code>node</code> of tree <code>tree</code>, assuming
that depth of the tree is <code>depth</code>.

@param tree suffix tree.

@param node node component to layout.

@param depth depth of the tree.

@param hoffset horizontal offset in the container.
@param width width of the container.

@param voffset vertical offset in the container.
Q@param height height of the container.

* K K K X X X ¥ ¥ ¥

*

*/
protected void layoutNode (SuffixTree tree, NodeShape node, int depth,
int hoffset, int width,
int voffset, int height) {
if (node == null) return;

double hpos = 0.5;
double vpos (double) (node.getDepth() - 1) / (depth - 1);

if (Options.DEBUG) System.out.println("hpos: " + hpos + "; vpos: " + vpos);

double size = Math.min(tree.getSize().width * nodeSize,
tree.getSize () .height * nodeSize);

if (node.isVisible ()) {
if (node.getMessage ().length() != 0 || tree.isNodeSelected(mnode)) {
node.setBounds ((int) (hoffset + width * hpos) - (int) (size * 1.25),
(int) (voffset + height * vpos) - (int) (size * 1.25),
(int) (size * 1.25) * 2 + 1, (int) (size * 1.25) * 2 + 1);
node.adjustFontSize();
} else {
node.setBounds ((int) (hoffset + width * hpos)- (int) size / 2,
(int) (voffset + height * vpos) - (int) size / 2,
(int) size / 2 * 2 + 1, (int) size / 2 * 2 + 1);
}
components .put (node, new Object());

3

int totalWidth = node.getNode ().getWidth ();
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int currentWidth = 0;
NodeShape child = node.getLeftChildShape();

while (child != null) {
int nodeWidth = child.getNode ().getWidth();
layoutNode (tree, child, depth,
hoffset + (int) ((double) width * currentWidth / totalWidth),
(int) ((double) width * nodeWidth / totalWidth), voffset , height);

currentWidth += nodeWidth;
child = child.getRightSiblingShape ();

}
}
/**
* Lays out the container. This method lets each component take
* its preferred size by reshaping the components in the
* target container in order to satisfy the alignment of
* this <code>SuffixTreeLayout </code> object.
%
* Q@param target the specified component being laid out
*/

public void layoutContainer(Container target) {
synchronized (target.getTreeLock ()) {
if (Options.DEBUG) System.out.println("SuffixTreeLayout.layoutContainer()");

Insets insets = target.getInsets ();
SuffixTree tree = (SuffixTree) target;
Dimension size = target.getSize ();

components .clear ();

int width = size.width -
(insets.left + insets.right + (int) (size.width * hgap * 2));
int height = size.height -
(insets.top + insets.bottom + (int) (size.height * vgap * 2));

int nmembers = target.getComponentCount();

if (Options.DEBUG) System.out.println("Laying out " + nmembers + " components

")
SuffixTreeNode root = tree.getState ().getRoot ();

if (root != null) {
int treeDepth = root.getDepth();

layoutNode (tree, tree.getNodeShape(root), treeDepth,
insets.left + (int) (size.width * hgap), width,
insets.top + (int) (size.height * vgap), height);
}

for (int i = 0 ; i < nmembers ; i++) {
Component m = target.getComponent(i);
if (m.isVisible () && !components.containsKey (m)) {
m.setBounds (0, 0, size.width, size.height);
}
T

}

ru.ifmo.vizi.ukkonen.suffixtree.SuffixTreeNode

package ru.ifmo.vizi.ukkonen.SuffixTree;

/ k%
* Represents suffix tree node.
*

* Qauthor Igor Ahmetov
* Qversion $14$
*/
public class SuffixTreeNode {
[ **

¥ Parent node of this node.
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*/

protected SuffixTreeNode parent;

/**
* Leftmost child of this mnode.
*/
protected SuffixTreeNode leftChild;
/* %
* Right sibling of this mnode.
*/
protected SuffixTreeNode rightSibling;
/%%
¥ Suffix link.
x/
protected SuffixTreeNode suffixLink;
/% %
* Start position of this node’s substring.
*/
protected int beginIndex;
/% *
* End position of this node’s substring.
*/
protected int endIndex;
/% %
* Suffix tree to which this node belongs.
*/
protected SuffixTreeData tree;
/**
¥ Leaf number of this node.
*/

protected int leafNumber;

/**

* Creates an inner node of a suffix tree..
*

* Q@param tree suffix tree to which this node belongs

* Q@param parent parent node of this node.
* Q@param leftChild leftmost child of this node.
* @param rightSibling right sibling of this node.

* @param suffixLink suffix link of this node.
* Q@param beginIndex start position of substring for this node.
* @param endIndex end position of substring for this node.
*/

public SuffixTreeNode(SuffixTreeData tree,
SuffixTreeNode parent, SuffixTreeNode leftChild,
SuffixTreeNode rightSibling, SuffixTreeNode suffixLink,
int beginIndex, int endIndex) {
this.beginIndex = beginlndex;
this.endIndex = endIndex;

this.parent = parent;
this.leftChild = leftChild;

this.rightSibling = rightSibling;
this.suffixLink = suffixLink;

this.tree = tree;
}
[ **
* Constructs leaf node of a suffix tree.
*
* Q@param tree suffix tree to which this node belongs
* Q@param parent parent node of this node.
* @param rightSibling right sibling of this node.
* @param leafNumber leaf number of this node.
* Q@param beginIndex start position of substring for this node.
* Q@param endIndex end position of substring for this node.
*/

public SuffixTreeNode(SuffixTreeData tree,
SuffixTreeNode parent, SuffixTreeNode rightSibling,
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int leafNumber,

int beginIndex,
this.beginIndex = beginlIndex;
this.endIndex = endIndex;

this.parent = parent
this.leafNumber = leafNumber

this.rightSibling = rightSibling;

this.tree = tree;

/%%
* Returmnes
*

leaf number of this node if this node

¥ Qreturn leaf number of this node.

*/
public int getLeafNumber () {
return leafNumber;
}
/%%

* Returns
*

begin index of this node.

¥ Qreturn
*/

public int

return

begin index of this node.

getBeginIndex () {
beginIndex;

}

/%%
* Sets begin index of this node.
*
* @param beginIndex new begin index
*/
public void setBeginIndex(int beginIndex) {
this .beginIndex = beginIndex;
}

/%%
* Returns
*

end index node of this node.

* Qreturn end index of this node.
*/

public int

return

getEndIndex () {
endIndex ;

}

/%%
* Sets end index of this node.
*
* Q@param endIndex new parent for this node.
*/
public void setParent (int endIndex) {
this.endIndex = endIndex;

}

/%%
* Returns parent node of this node.
*
* Q@return parent node of this node.
*/
public SuffixTreeNode getParent () {
return parent;

}
/%%

* Sets parent of this node.
*
* Q@param parent new parent for this
*/
public void setParent (SuffixTreeNode
this.parent = parent;

node.
parent) {

}
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/%%
¥ Returns leftmost child of this node.
*
* Qreturn leftmost child of this node or <code>null</code> if none.
*/
public SuffixTreeNode getLeftChild() {
return leftChild;
}

/%%
* Sets leftmost child of this node.
*
* Q@param leftChild new leftmost child of this node.
*/
public void setLeftChild(SuffixTreeNode leftChild) {
this.leftChild = leftChild;
}

[ **
* Returns right sibling of this node.
*
* Qreturn right sibling of this node or <code>null</code> if none.
*/
public SuffixTreeNode getRightSibling() {
return rightSibling;
}

[ **
* Sets right sibling of this node.
*
* Q@param rightSibling new right sibling of this node.
*/
public void setRightSibling(SuffixTreeNode rightSibling) {
this.rightSibling = rightSibling;
}

/**
* Returns suffix link of this node.
*
* Qreturn suffix link of this node or <code>null</code> if none.
*/
public SuffixTreeNode getSuffixLink() {
return suffixLink;

}
/**
¥ Sets suffix link of this node.
*
* Qparam suffixLink new suffix link of this mnode.
*/
public void setSuffixLink(SuffixTreeNode suffixLink) {
this.suffixLink = suffixLink;
}
/**
* Returns left sibling of this node.
*

* Qreturn left sibling of this node or <code>null</code> if none.
*/
public SuffixTreeNode getLeftSibling() {
SuffixTreeNode node = parent.getLeftChild();

if (node == this)
return null;
while (node.getRightSibling() != this) {
node = node.getRightSibling();
}
return node;
}
/**

* Returns rightmost child of this node.
*
* Qreturn rightmost child of this node or <code>null</code> if none.
*/
public SuffixTreeNode getRightChild() {
SuffixTreeNode node = getLeftChild();
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if (node == null)
return null;

while (node.getRightSibling() != null) {
node = node.getRightSibling();
}
return node;
}
[ **

¥ Assures that there is an extension from this node that
* starts woth given character and creates new node if there isn’t one.

*
* Qparam index index of the character.
*/
public void addChar (int index) {
SuffixTreeNode node = getChild (index);

if (node != null) return;
if (leftChild == null) {
if (parent == null) {

leftChild = new SuffixTreeNode(tree, this, null,

index, index + 1);
} else {
endIndex ++;

}
} else {
leftChild = new SuffixTreeNode(tree,
+ 1,
index, index + 1);
}
}
/**

this, leftChild

* Returns depth of the subtree with root as this node.

*

* Q@return depth of the subtree with root as this node.

*/
public int getDepth () {
int depth = 0;
SuffixTreeNode node = leftChild;

while (node != null) {

depth = Math.max(depth, node.getDepth());

node = node.getRightSibling();
}

return depth + 1;
}

/**
* Returns width of the subtree with root as
*
¥ Qreturn width of the subtree with root as
*/
public int getWidth () {
int width = 0;
SuffixTreeNode node = leftChild;

while (node != null) {
width = width + node.getWidth ();
node = node.getRightSibling();

}
if (width == 0)
return 1;
else
return width;
}
/%%

* Returns substring on this node.
*

* Q@return substring on this node.

*/
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public String getString () {

if (parent == null)
return "root";
else
return tree.getString().substring(beginIndex, endIndex);
}
/**

* Returns length of the label on this node.
*

* Q@return length of the label on this node.

*/
public int getLength () {
return endIndex - beginIndex;
}
/**

* Returns tree to which this node belongs.
*

* Qreturn tree to which this node belongs.
*/
public SuffixTreeData getTree () {
return tree;

}

/**
* Returns length of the label between root node and this node.
*

* Q@return length of the label between root node and this node.
*/
public int getLabelLength() {

if (parent == null)
return getLength ();
else
return getlLength () + parent.getLabelLength();
}
/%%

* Returns <code>true</code> if this node is root node of the tree.
*
* Qreturn <code>true</code> if this node is root node of the tree.
*/
public boolean isRoot () {
return parent == null;

}
/%%

* Returns <code>true</code> if this node is a leaf.
*
* Qreturn <code>true</code> if this node is a leaf.
*/
public boolean isLeaf () {
return leftChild == null;
}

VAT
* Returns first char of this node.
*
* Qreturn first char of this node.
*/
public char getFirstChar() {
return tree.getString().charAt(beginlndex);

}
/%%

* Returns child node that starts with given character.
*
* Q@param index index of the character.
* Qreturn child node or <code>null</code> if none.
*/
public SuffixTreeNode getChild (int index) {
SuffixTreeNode node = leftChild;
while (node != null) {
if (tree.getString().charAt(index) == node.getFirstChar())
return node;

}
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}

node = node.getRightSibling();
}
return null;

}
/%%

* Returns child node that starts with given character.

*
* @param ch character.
* Qreturn child node or <code>null</code> if none.
*/
public SuffixTreeNode getChild (char ch) {
SuffixTreeNode node = leftChild;

while (node != null) {
if (ch == node.getFirstChar()) {
return node;
}
node = node.getRightSibling();
}
return null;
}
/%%

* Returns string representation of this mnode.
*

* Q@return string representation of this mnode.
*/
public String toString() {

.getString () + ";

String string = "Node: ";
if (parent == null)
string += "root; ";
else
string += getString() + "; parent: " + parent
if (suffixLink != null)
string += "link: " + suffixLink.getString() + ";";

string += "\nChildren: ";

SuffixTreeNode node = leftChild;
while (node != null) {
string += node.getString() + " ";
node = node.getRightSibling();
}

string += "\n\n";

node = leftChild;
while (node !'= null) {
string += node.toString();
node = node.getRightSibling();
}

return string;

}

/**
¥ Checks if this node has suffix link.
*

* Qreturn <code>true</code> if this node has suffix link.

*/
public boolean hasSuffixLink() {
return suffixLink != null;

}

ru.ifmo.vizi.ukkonen.suffixtree.SuffixTreeState

package ru.ifmo.vizi.ukkonen.SuffixTree;

import java.util.Hashtable;
import java.util.Vector;

/% *

* Represents current state of the Ukkonen algorithm.

*

* Qauthor Igor Ahmetov
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* Qversion $I1d4$

*/
public class SuffixTreeState {
[ **
* Style of leaf mnodes.
*/
public final static int LEAF_STYLE = 0;
/* %
* Style of selected leaf nodes.
*/
public final static int SELECTED_LEAF_STYLE = 1;
/%%
* Style of inner nodes.
*/
public final static int NODE_STYLE = 2;
/%%
* Style of selected inner nodes.
*/
public final static int SELECTED_NODE_STYLE = 3;
/%%
* Style of edges.
*/
public final static int EDGE_STYLE = 4;
/%%
* Style of selected edges.
*/
public final static int SELECTED_EDGE_STYLE = 5;
/**
* Style of suffix links.
*/
public final static int LINK_STYLE = 6;
[ **
* Style of selected suffix links.
*/
public final static int SELECTED_LINK_STYLE = 7;
/**
¥ Default state.
*/
public final static int STATE_NONE = 0;
/%%
* Performing descent in the tree.
*/
public final static int STATE_DESCENT = 1;
/%%
¥ A char was added to the leaf label.
*/
public final static int STATE_ADD_CHAR_LEAF = 2;
/%%
* Edge was splitted.
*/
public final static int STATE_ADD_CHAR_SPLIT_EDGE = 3;
/**
* New leaf was created during adding of a char to the
*/
public final static int STATE_ADD_CHAR_NEW_LEAF = 4;
/**
¥ Suffix link has been added to the tree.
*/
public final static int STATE_LINK_ADDED = 5;
/%%
* Phase of the algorithm.
*/
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protected int phase;

/%%
¥ Extension number.
*/
protected int extension;
/**
* State of the algorithm.
*/
protected int state;
/ * %
¥ Root node.
*/

protected SuffixTreeNode root;

/* %
* Hashtable for matching nodes.
*/

protected Hashtable map;

/%%

* Selected suffix links.

*/
protected Vector selectedLinks = new Vector();
/%%

* Selected edges.

*/
protected Vector selectedEdges = new Vector();
/%%

* Selected mnodes.

x/
protected Vector selectedNodes = new Vector();
/%%

* Edges with arrows.

*/
protected Vector arrowEdges = new Vector();
protected Vector reverseArrowEdges = new Vector();
/%%

* Current suffix tree node.

*/
protected SuffixTreeNode currentNode;

/%%

* Active substring.

*/
protected String activeSubstring = "";
/**

* Default constructor.

*

* @param phase phase of the algorithm.

* Qparam extension extension number.

* @param root root node of the tree.

* @param currentNode current suffix tree node.

*/

public SuffixTreeState(int phase, int extension,

SuffixTreeNode root,

SuffixTreeNode currentNode) {

this.phase = phase;
this.extension = extension;

map = new Hashtable ();

this.root = copyTree(root);
copyLinks (root);

if (currentNode != null)

this.currentNode = (SuffixTreeNode) map.get (currentNode);

if (Options.DEBUG) {
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System.out.println("SuffixTreeState()");
System.out.println("Stored state:\n" + this.root);

}
/%%

* Adds given node to the list of selected nodes.
*
* @param node target node.
*/
public void selectNode (SuffixTreeNode node) {
selectedNodes.addElement (map.get (node));
}

[ **
* Adds the suffix link from a given node to the list of selected links.
*
* Q@param node source of the link.
*/
public void selectLink (SuffixTreeNode node) {
selectedLinks.addElement (map.get (node));
}

[ **
* Adds edge from the given node to its parent to the list of selected edges.
*
* @param node end of the edge.
*/
public void selectEdge (SuffixTreeNode node) {
selectedEdges.addElement (map.get (node));
}

[ **
* Adds arrow to the edge.
*
* @param edge.
*/
public void addArrow (SuffixTreeNode node) {
arrowEdges .addElement (map.get (node));
}

public void addReverseArrow(SuffixTreeNode node) {
reverseArrowEdges.addElement (map.get (node));

}

/**
* Copies suffix tree without suffix links.
*
* @param node root of the tree to copy.
¥ Qreturn root of the new tree.
x/
protected SuffixTreeNode copyTree (SuffixTreeNode node) {
if (node == null) return null;

SuffixTreeNode newNode;

if (node.getParent () == null) {
if (node.isLeaf()) {
newNode = new SuffixTreeNode(node.getTree(),

null, copyTree (node.getRightSibling()), node.getLeafNumber(),
node.getBeginIndex (), node.getEndIndex ());

} else {
newNode = new SuffixTreeNode(node.getTree(),
null, null, copyTree(node.getRightSibling()), null,
node.getBeginIndex (), node.getEndIndex ());
T
} else {
if (node.isLeaf()) {
newNode = new SuffixTreeNode(node.getTree(),
(SuffixTreeNode) map.get(node.getParent ()),
copyTree (node.getRightSibling()), node.getLeafNumber (),
node.getBeginIndex (), node.getEndIndex ());
} else {
newNode = new SuffixTreeNode(node.getTree(),

(SuffixTreeNode) map.get(node.getParent ()),
null, copyTree (node.getRightSibling()), null,
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node.getBeginIndex(), node.getEndIndex ());
}

map .put (node, newNode);
newNode .setLeftChild(copyTree (node.getLeftChild()));

return newNode;

}

/**
¥ Corrects links.
*

* Q@param node root of the old tree.

*/
protected void copyLinks (SuffixTreeNode node) {
if (node == null) return;
SuffixTreeNode newNode = (SuffixTreeNode) map.get(node);
if (node.getSuffixLink() != null)
newNode .setSuffixLink((SuffixTreeNode) map.get(node.getSuffixLink()));
copyLinks (node.getLeftChild());
copyLinks (node.getRightSibling());
¥
/%%
* Returns current algorithm phase.
*
* Q@return algorithm phase.
*/

public int getPhase () {
return phase;

}

/* %
¥ Returns current extension number.
*
¥ Qreturn current extension number.
*/
public int getExtension() {
return extension;

}
/%%

* Returns current algorithm special state.
*
* Q@return algorithm state.
*/
public int getSpecialState() {
return state;

}
/%%

* Sets current algorithm special state.
*
* Q@param state new state.
*/
public void setSpecialState(int state) {
this.state = state;

}
/%%

¥ Returns suffix tree root.
*
¥ Qreturn suffix tree root.
*/
public SuffixTreeNode getRoot () {
return root;

}
/%%

¥ Retuns current mnode.
*

* Q@return current node.

*/
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public SuffixTreeNode getCurrentNode() {
return currentNode ;

}

/%%
* Returns string representation of this <code>SuffixTreeState </code> object
*
* Q@return string representation of this object.
*/
public String toString() {
if (root != null)
return root.toString();
else
return "null\n";

}

/**
* Returns style of the node <code>node</code>.
*
* Q@param node target.
* Qreturn style of the node.
*/
public int getNodeStyle(SuffixTreeNode node) {
if (node.isLeaf ()) {
if (selectedNodes.contains (node))
return SELECTED_LEAF_STYLE;
else
return LEAF_STYLE;
} else {
if (selectedNodes.contains (node))
return SELECTED_NODE_STYLE;
else
return NODE_STYLE;

}

/**
* Returns style of the suffix link from node <code>node</code>.
*
* Qparam node target.
* Qreturn style of the link from specified node.
*/
public int getLinkStyle(SuffixTreeNode node) {
if (selectedLinks.contains (node))
return SELECTED_LINK_STYLE;
else
return LINK_STYLE;
}

/%%
* Returns style of the edge between node <code>node</code> and its parent.
*
* @param node target.
* Q@return style of the edge between specified node and its parent.
*/
public int getEdgeStyle(SuffixTreeNode node) {
if (selectedEdges.contains (node))
return SELECTED_EDGE_STYLE;
else
return EDGE_STYLE;
}

/%%
* Returns <code>true</code> if given node is selected.
*
* @param node node to check for selection.
* Qreturn <code>true</code> if specified node is selected.
*/
public boolean isNodeSelected(SuffixTreeNode node) {
return selectedNodes.contains (node);

}

/**
* Returns <code>true</code> if given edge contains arrow.
*

* @param node check edge from this node to its parent.
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* Qreturn <code>true</code> if specified edge contains

*/
public boolean hasArrow (SuffixTreeNode node) {
return arrowEdges.contains (node);

}

public boolean hasReverseArrow(SuffixTreeNode node) {

return reverseArrowEdges.contains(node);

}

/**
* Sets active substring.
*

* @param substring new active substring.

*/
public void setActiveSubstring(String substring) {
activeSubstring = substring;
}
/**
* Returns active substring of this state.
*
* Qreturn active substring.
*/

public String getActiveSubstring() {
return activeSubstring;
}
}

ru.ifmo.vizi.ukkonen.ui.HintedCheckbox

package ru.ifmo.vizi.ukkonen.ui;

import ru.ifmo.vizi.base.Configuration;
import ru.ifmo.vizi.base.ui.Hinter;

import java.awt.*;
import java.awt.event.ComponentEvent;

/% *

* Simple checkbox with hint.

* <p>

* Used configuration parameters:
¥ <table border="1">

* <tr>

* <th>Name</th>

* <th>Description</th>

* </th>

* <tr>

* <td><b>name</b></td>

* <td>Checkbox caption</td>
* </tr>

* <tr>

* <td><b>name</b>-hint</td>
* <td>Checkbox hint</td>
* </tr>

* </table>

*

* Qauthor Igor Ahmetov

* Qversion $Id: 0.0$

x/

public class HintedCheckbox extends Checkbox {
/%%

arrow.

* Creates a new hinted checkbox without caption and hint.

*/
protected HintedCheckbox() {

enableEvents (AWTEvent . ACTION_EVENT_MASK | AWTEvent .COMPONENT_EVENT_MASK) ;

}
[ **
* Creates a new hinted checkbox with caption specified
* <link>name</link> and hint specified in parameter <link>name</link>-hint.
*
* Qparam config applet configuration.
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}

* @param name checkbox mname.
*/
public HintedCheckbox(Configuration config, String name) {
this();

setLabel (config.getParameter(name));

setHint (config.getParameter(name + "-hint"));
}
[ **
* Hint to show.
*/
private String hint;
[ **
* Sets new hint for this checkbox.
*
* Q@param hint hint to set.
*/

public void setHint (String hint) {
this.hint = hint;
applyHint ();

}

/**
* Applies hint, if needed.
*/
private void applyHint () {
if (isVisible ()) {
Hinter.applyHint (this, hint);
} else {
Hinter.applyHint (this, null);
}
¥

/%%
* Invoked when component state changes.
*
* Q@param e the component event
*/
protected final void processComponentEvent(ComponentEvent e)
super .processComponentEvent (e);
applyHint ();

ru.ifmo.vizi.ukkonen.ui.HintedChoice

package ru.ifmo.vizi.ukkonen.ui;

import ru.ifmo.vizi.base.Configuration;
import ru.ifmo.vizi.base.ui.Hinter;

import java.awt.*;
import java.awt.event.ComponentEvent;

/

O X K XK X K K X X K X X K X X X *

~

*

Simple choice with hint.
<p>
Used configuration parameters:
<table border="1">
<tr>
<th>Name </th>
<th>Description</th>
</th>
<tr>
<td><b>name</b>-hint </td>
<td>Choice hint</td>
</tr>
</table >

Qauthor Igor Ahmetov
Qversion $Id: 0.08$
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public class HintedChoice extends Choice {

/%%
* Creates a new hinted choice without caption and hint.
*/
protected HintedChoice() {
enableEvents (AWTEvent . ACTION_EVENT_MASK | AWTEvent .COMPONENT_EVENT_MASK);
}

/%%

* Creates a new hinted choice with hint specified in parameter <link>name</link>-

hint.
*
* @param config applet configuration.
* Q@param name choice name.

*/
public HintedChoice(Configuration config, String name) {
this();
setHint (config.getParameter(name + "-hint"));
}
/%%
* Hint to show.
*/

private String hint;

/%%
* Sets new hint for this choice.
*
* Q@param hint hint to set.
*/
public void setHint (String hint) {
this.hint = hint;
applyHint ();
¥

/%%
* Applies hint, if needed.
*/
private void applyHint () {
if (isVisible ()) {
Hinter.applyHint (this, hint);
} else {
Hinter.applyHint (this, null);
}
}

/**
* Invoked when component state changes.
*

* @param e the component event
*/
protected final void processComponentEvent(ComponentEvent e) {
super .processComponentEvent (e);
applyHint ();

}

ru.ifmo.vizi.ukkonen.ui.Hinted TextField

package ru.ifmo.vizi.ukkonen.uij;

import ru.ifmo.vizi.base.Configuration;
import ru.ifmo.vizi.base.ui.Hinter;

import java.awt.*;
import java.awt.event.ComponentEvent;

/[ **

* Simple textfield with hint.
*

* Qauthor Igor Ahmetov

* Qversion $Id$

*/
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public class HintedTextField extends TextField {
/%%

¥ Creates a new hinted textfiled without hint,

* initialized with the specified text to be displayed,

* and wide enough to hold the specified number of columns.
*

* @param string the text to be displayed.

* @param columns the number of columns.

*/

protected HintedTextField(String string, int columns) {
super (string, columns);
enableEvents (AWTEvent . ACTION_EVENT_MASK | AWTEvent .COMPONENT_EVENT_MASK) ;

}

/**
* Creates a new hinted textfield with hint specified in parameter
* <link>name</link>-hint, initialized with the specified text
* to be displayed, and wide enough to hold the specified number of
* columns.
*
*

Qparam config applet configuration.
* Q@param name text field name.
*/
public HintedTextField(Configuration config, String name,
String text, int columns) {
this(text, columns);

setHint (config.getParameter(name + "-hint"));
}
/%%
* Hint to show.
*/
private String hint;
/**
¥ Sets new hint for this text field..
*
* Q@param hint hint to set.
*/

public void setHint (String hint) {
this.hint = hint;
applyHint ();

}

[ **
* Applies hint, if needed.
*/
private void applyHint () {
if (isVisible ()) {
Hinter.applyHint (this, hint);
} else {
Hinter.applyHint (this, null);

}
}
/%%
* Invoked when component state changes.
*

* @param e the component event
*/
protected final void processComponentEvent(ComponentEvent e) {
super .processComponentEvent (e);
applyHint ();

¥
ru.ifmo.vizi.ukkonen.widgets.StringVisualizer

package ru.ifmo.vizi.ukkonen.widgets;

import ru.ifmo.vizi.base.widgets.Rect;
import ru.ifmo.vizi.base.widgets.ShapeStyle;
import ru.ifmo.vizi.ukkonen.UkkonenVisualizer;
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import java.util.Vector;
import java.awt.x*;
import java.awt.event.x*;

[ **
* Class for string visualization.
*
* Qauthor Igor Ahmetov
*/
public class StringVisualizer extends Panel {
/**
* Panel style.
*/
protected final static int VISUALIZER_STYLE = 0;
/**
* Default style for character cells.
*/
protected final static int DEFAULT_STYLE = 1;
/%%
* Selected style.
*/
protected final static int HIGHLIGHT_STYLE = 2;
/**
* Highlight style for character cells.
*/
protected final static int SELECT_STYLE = 3;
/%%
* Numbers style.
*/
protected final static int NUMBERS_STYLE = 4;
/**
* Height of the component, used for resizing with mouse.
*/
protected int height;
[ **
* New height of the component, used for resizing with mouse.
*/
protected int newHeight;
[ **
* Is <code>true</code> when the component is being resized.
*/
protected boolean resizing = false;
/**
* Used for holding the elements.
*/
protected Vector cells;
[ **
* Used for holding components that represent numbers.
*/

protected Vector numbers;

[ **
* Current string.
*/
protected String string;

/%%
* Cells styleset.
*/
protected ShapeStyle [] styleSet;

[ **

* Used in double -buffering.
*/

protected Image buffer;
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[ **
* Begin index of the highlighted part of the string.
*/

protected int highlightBeginIndex;

[ **
* End index of the highlighted part of the string.
*/

protected int highlightEndIndex;

/**
* Begin index of the selected part of the string.
*/

protected int selectBeginIndex;

/**
* End index of the selected part of the string.
*/
protected int selectEndIndex;

/**
* Parent applet.
*/
protected UkkonenVisualizer applet;

/**
* Default constructor.
*
* @param styleSet cells styleset.
*/
public StringVisualizer (UkkonenVisualizer applet, ShapeStyle []
setLayout (null);

this.styleSet = styleSet;
this.applet = applet;

this.addComponentListener (new ComponentAdapter () {
public void componentResized(ComponentEvent e) {
StringVisualizer.this.resize();
}
B

setString ("");

addMouseMotionListener (new StringMouseMotionAdapter());
addMouselListener (new StringMouseAdapter());

}

/**
* Sets string.
*
* @param string new string.
*/
public void setString(String string) {
this.string = string;
removeAll () ;

cells = new Vector();
numbers = new Vector();
for (int i = 0; i < string.length(); i++) {
Rect elem = new Rect(styleSet, string.substring(i,
elem.setStyle (DEFAULT_STYLE);
cells.addElement (elem) ;

styleSet) {

i+ 1))

Rect number = new Rect(styleSet, String.valueOf (i + 1));

number .setStyle (NUMBERS_STYLE) ;
numbers .addElement (number) ;

add(elem);
add (number) ;

}

resize () ;
repaint () ;
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[ **
* Returnes current string.
*
* Q@return string current string.
*/
public String getString () {
return string;

}
/

*
Higlights cells from <code>beginIndex</code> to

<code>endIndex - 1</code> (inclusive).

* X X ¥ ¥

Qparam beginIndex

* @param endIndex

*/
public void highlight (int beginIndex, int endIndex) {
highlightBeginIndex = beginIndex;
highlightEndIndex = endIndex;

for (int i = 0; i < cells.size(); i++) {
((Rect) cells.elementAt (i)).setStyle (DEFAULT_STYLE);

}

for (int i = Math.max(0, beginIndex); i < Math.min(endIndex, cells.size()); i++)
{
((Rect) cells.elementAt (i)).setStyle (HIGHLIGHT_STYLE);

}

for (int i = Math.max(0, selectBeginIndex);
i < Math.min(selectEndIndex , cells.size()); i++) {
((Rect) cells.elementAt (i)).setStyle (SELECT_STYLE);

}
repaint () ;
}
public void select(int beginIndex, int endIndex) {
selectBeginindex = beginlndex;
selectEndIndex = endIndex;
for (int i = 0; i < cells.size(); i++) {

((Rect) cells.elementAt (i)).setStyle (DEFAULT_STYLE);

}

for (int i = Math.max(0, highlightBeginIndex);
i < Math.min(highlightEndIndex , cells.size()); i++) {
((Rect) cells.elementAt (i)).setStyle (HIGHLIGHT_STYLE);

}
for (int i = Math.max(0, beginIndex); i < Math.min(endIndex, cells.size()); i++)
{
((Rect) cells.elementAt (i)).setStyle (SELECT_STYLE);
}
repaint () ;
T
/**

* Resizes the component. Must be called every time after the
* component has been resized.
*/
public void resize() {
int n = cells.size();
Dimension size = getSize();

int vskip = (int) Math.round((double) size.height / 8);

int hskip = 10;

int width = (int) Math.min(Math.round((double) (size.width - 2 * hskip) / n),
Math.round ((double) (size.height - 2 * vskip) * 5 / 8));

int numHeight = (int) Math.round((double) 3 / 5 * width);

int hgap = (size.width - width * n) / 2;
for (int i = 0; i < n; i++) {
Rect rect = (Rect) cells.elementAt (i);
rect.setBounds (hgap + i * width, vskip, width + 1, width + 1);

rect.adjustFontSize();

rect = (Rect) numbers.elementAt (i);
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}
/

P

}
/

rect.setBounds (hgap + i * width, vskip + width, width + 1, numHeight + 1);

rect.adjustFontSize();

* %
* Paints the string tree.

*

* @param g {@link Graphics} on
*/

ublic void paint(Graphics g) {

int width = getSize () .width;

which to paint.

int height = getSize().height;

if (width > 0 && height > 0) {

if (buffer == null) {

buffer = this.createImage (width,

}

Graphics bg = buffer.getGraphics ();

height);

if (styleSet [VISUALIZER_STYLE].getFillStatus()) {
bg.setColor (styleSet [VISUALIZER_STYLE].getFillColor());

}

bg.fillRect (0, 0, width,

super.paint (bg);

height);

if (styleSet [VISUALIZER_STYLE].getBorderStatus()) {
bg.setColor (styleSet [VISUALIZER_STYLE].getBorderColor());
bg.drawLine (0, 0, width - 1, 0);

}

bg.dispose ();

g.drawlmage (buffer, 0, 0, null);

* %
* Invalidates this component.

*/

public void invalidate () {

}

/

public void update (Graphics g) {

}

/

class StringMouseMotionAdapter extends

super .invalidate () ;
buffer = null;

* %

* Updates the component.
*

* @param g {@link Graphics} on
*/

paint (g);

* %

which to paint.

* Supporting class for handling mouse motion events for the string visualizer.

*
* Qauthor Igor Ahmetov
¥ Qversion $Id$

*/

/**

* Handles mouse dragging.
*

* Qparam e mouse event.

*/

public void mouseDragged(MouseEvent e) {

if (resizing) {

if (height - e.getY() > 5 && height

height - 5)

newHeight = height - e.getY();
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/ * %
¥ Handles mouse movement.
*
* Qparam e mouse event.
*/
public void mouseMoved (MouseEvent e) {
if (e.getY() < 10) {
setCursor (new Cursor (Cursor.N_RESIZE_CURSOR));
} else {
setCursor (new Cursor (Cursor.DEFAULT_CURSOR));

}
}
}
[ **
* Supporting class for handling mouse events for the string visualizer.
*

* Qauthor Igor Ahmetov
* Qversion $Id$
*/
class StringMouseAdapter extends MouseAdapter {
/* %
¥ Handles mouse clicks.
*
* Qparam e mouse event.
x/
public void mousePressed(MouseEvent e) {
if (e.getY() < 10) {
resizing = true;
newHeight = height = getSize () .height;

}

/**
¥ Handles mouse clicks.
* Qparam e mouse event.
*/
public void mouseReleased(MouseEvent e) {
if (resizing) {
resizing = false;
setSize (getSize () .width, newHeight);
applet.resizeStringVisualizers();
getParent () .validate () ;

}

ru.ifmo.vizi.ukkonen.widgets.VerticalStringVisualizer

package ru.ifmo.vizi.ukkonen.widgets;

import ru.ifmo.vizi.base.widgets.Rect;
import ru.ifmo.vizi.base.widgets.ShapeStyle;
import ru.ifmo.vizi.ukkonen.UkkonenVisualizer;

import java.util.Vector;
import java.awt.*;
import java.awt.event.x;

/% *
* Class for string visualization.
*
* Qauthor Igor Ahmetov
*/
public class VerticalStringVisualizer extends Panel {
/%%
* Panel style.
*/
protected final static int VISUALIZER_STYLE = 0;
/* %
* Default style for character cells.
*/

protected final static int DEFAULT_STYLE = 1;
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/**
* Selected style.
x/
protected final static int HIGHLIGHT_STYLE = 2

/**
* Highlight style for character cells.
*/
protected final static int SELECT_STYLE = 3

VAT
* Numbers style.
*/
protected final static int NUMBERS_STYLE = 4;

/%%
* Width of the component, used for resizing with mouse.
*/

protected int width;

/%%
* New width of the component, used for resizing with mouse.
*/

protected int newWidth;

/* %
* Is <code>true</code> when the component is being resized.

*/

protected boolean resizing = false;
/%%
* Used for holding the elements.
*/

protected Vector cells;

/**
* Used for holding components that represent numbers.
*/

protected Vector numbers;

[ **
* Current string.
*/
protected String string;
[ **
* Cells styleset.
*/
protected ShapeStyle [] styleSet;
/%%
* Used in double -buffering.
*/

protected Image buffer;

[ **
* Begin index of the highlighted part of the string.
*/

protected int highlightBeginIndex;

/**
* End index of the highlighted part of the string.
*/

protected int highlightEndIndex;

/%%
* Begin index of the selected part of the string.
*/

protected int selectBeginIndex;

[ **
* End index of the selected part of the string.
*/

protected int selectEndIndex;
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/%%

* Parent applet.

*/

protected UkkonenVisualizer applet;

/

* X X X ¥

*/

*

Default constructor.

Q@param styleSet cells styleset.
@param showNumbers must be <code>true</code> if we need to show the numbers

cells.

public VerticalStringVisualizer (UkkonenVisualizer applet, ShapeStyle[] styleSet

}

/%%

boolean showNumbers) {
setLayout (null);

this.styleSet = styleSet;
this.applet = applet;

this.addComponentListener (new ComponentAdapter () {
public void componentResized(ComponentEvent e) {
VerticalStringVisualizer.this.resize();

T
I

setString ("", showNumbers);

addMouseMotionListener (new StringMouseMotionAdapter());
addMouselListener (new StringMouseAdapter());

* Sets string.

*

* @param string new string.
* Qparam showNumbers must be <code>true</code> if we need to show the numbers.

*/

public void setString(String string, boolean showNumbers) {

}

/**

this.string = string;
removeAll () ;

cells = new Vector ();
numbers = new Vector();
for (int i = 0; i < string.length(); i++) {
Rect elem = new Rect(styleSet, string.substring(i, i + 1));
elem.setStyle (DEFAULT_STYLE);
cells.addElement (elem) ;

add(elem);
if (showNumbers) {
Rect number = new Rect(styleSet, String.valueOf(i + 1));
number .setStyle (NUMBERS_STYLE) ;
numbers .addElement (number) ;
add (number) ;

}

resize () ;
repaint () ;

¥ Returnes current string.

*

* Q@return string current string.

*/

public String getString() {

}

/**

return string;

* Higlights cells from <code>beginIndex</code> to
* <code>endIndex - 1</code> (inclusive).

*
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* @param beginIndex
* @param endIndex
*/
public void highlight (int beginIndex, int endIndex) {
highlightBeginIndex = beginIndex;
highlightEndIndex = endIndex;

for (int i = 0; i < cells.size(); i++) {
((Rect) cells.elementAt (i)).setStyle (DEFAULT_STYLE);

}

for (int i = Math.max(0, beginIndex); i < Math.min(endIndex, cells.size()); i++)
{
((Rect) cells.elementAt (i)).setStyle (HIGHLIGHT_STYLE);

}

for (int i = Math.max(0, selectBeginIndex);
i < Math.min(selectEndIndex , cells.size()); i++) {
((Rect) cells.elementAt (i)).setStyle (SELECT_STYLE);

}
repaint () ;
}
public void select(int beginIndex, int endIndex) {
selectBeginIndex = beginIndex;
selectEndIndex = endIndex;
for (int i = 0; i < cells.size(); i++) {

((Rect) cells.elementAt (i)).setStyle (DEFAULT_STYLE);

}

for (int i = Math.max(0, highlightBeginIndex);
i < Math.min(highlightEndIndex , cells.size()); i++) {
((Rect) cells.elementAt (i)).setStyle (HIGHLIGHT_STYLE);

}
for (int i = Math.max(0, beginIndex); i < Math.min(endIndex, cells.size()); i++)
{
((Rect) cells.elementAt (i)).setStyle (SELECT_STYLE);
}
repaint () ;
T
[ **

* Resizes the component. Must be called every time after the
* component has been resized.
*/
public void resize() {
int n = cells.size();
Dimension size = getSize();

int hskip = (int) Math.round((double) size.width / 8);
int vskip 10;

int height, numWidth = 0;

if (numbers.size() > 0) {
height = (int) Math.min(Math.round ((double) (size.height - 2 * vskip) / n),
Math.round ((double) (size.width - 2 * hskip) * 5 / 8));
numWidth = (int) Math.round((double) 3 / 5 * height);
} else {
height = (int) Math.min(Math.round((double) (size.height - 2 * vskip) / n),
Math.round ((double) (size.width - 2 * hskip)));
}

int vgap = (size.height - height * n) / 2;

for (int i = 0; i < n; i++) {
Rect rect = (Rect) cells.elementAt (i);
rect.setBounds (hskip, vgap + i * height, height + 1, height + 1);
rect.adjustFontSize();

if (numbers.size() > 0) {

rect = (Rect) numbers.elementAt (i);
rect.setBounds (hskip + width, vgap + i * height, height + 1, numWidth
+ 1);

rect.adjustFontSize();
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}

[ **
* Paints the string tree.
*
* Qparam g {@link java.awt.Graphics} on which to paint.
*/
public void paint(Graphics g) {
int width = getSize () .width;
int height = getSize().height;

if (width > 0 && height > 0) {
if (buffer == null) {
buffer = this.createImage (width, height);
T

Graphics bg = buffer.getGraphics ();

if (styleSet [VISUALIZER_STYLE].getFillStatus()) {
bg.setColor (styleSet [VISUALIZER_STYLE].getFillColor());

}

bg.fillRect (0, 0, width, height);

super.paint (bg);

if (styleSet [VISUALIZER_STYLE].getBorderStatus()) {
bg.setColor (styleSet [VISUALIZER_STYLE].getBorderColor());
bg.drawLine (0, 0, 0, height);

T

bg.dispose ();

g.drawlmage (buffer, 0, 0, null);
}
[ **

* Invalidates this component.
*/
public void invalidate () {
super .invalidate () ;
buffer = null;

}
/**
* Updates the component.
*
* Qparam g {Q@link Graphics} on which to paint.
*/

public void update (Graphics g) {
paint (g);
T

/**
* Supporting class for handling mouse motion events for the string visualizer.
*
* Qauthor Igor Ahmetov
* Qversion $Id$
*/
class StringMouseMotionAdapter extends MouseMotionAdapter {
/**
* Handles mouse dragging.
*
* Q@param e mouse event.
*/
public void mouseDragged(MouseEvent e) {
if (resizing) {
if (width - e.getX() > 5 && width - e.getX() < getParent ().getSize ().
width - 5)
newWidth = width - e.getX();

}

/**
¥ Handles mouse movement.
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*
* Qparam e mouse event.
*/
public void mouseMoved (MouseEvent e) {
if (e.getX() < 10) {
setCursor (new Cursor (Cursor.E_RESIZE_CURSOR));
} else {
setCursor (new Cursor (Cursor.DEFAULT_CURSOR));
T

}

/**
* Supporting class for handling mouse events for the string visualizer.
*

* Qauthor Igor Ahmetov
* Qversion $Id$

*/
class StringMouseAdapter extends MouseAdapter {
/**
* Handles mouse clicks.
*

* Qparam e mouse event.
*/
public void mousePressed(MouseEvent e) {
if (e.getX() < 10) {
resizing = true;
newWidth = width = getSize () .width;

}

[ **
* Handles mouse clicks.
* Qparam e mouse event.
*/
public void mouseReleased(MouseEvent e) {
if (resizing) {
resizing = false;
setSize (newWidth, getSize().height);
applet.resizeStringVisualizers();
getParent () .validate () ;
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