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BBeneHue

Ha xadenpe “Kommnberotepnsie Texunonorun” CIIOIY UTMO st pa3paboTKu U peanu3anuu
BU3YaJIU3aTOPOB AJTOPUTMOB Ha OCHOBE KOHCUHBIX aBTOMATOB ObLia MPEIIOKEHA TEXHOJIOTHS
Viz[1, 2].

Busyanuzatop — mporpamma, B mporiecce pabOThl KOTOPOWM Ha 3KpaHE KOMITBIOTEpa
JUHAMUYECKH JEMOHCTPHPYETCS MPUMEHEHHUE arOpuT™Ma K BEHIOpAaHHOMY Ha0OpY JTaHHBIX.

2-3 oepeso [3,4] — nepemo, A KOTOPOTO OIEpPAIllMM TOMCKA, BCTABKU U yJAJICHUS
ocymecTBisitoTes 3a Bpemst O(log n), riae N — 4uciio 371eMeHToB B 2-3 depese.

B nanHO#t paboTe CTPOUTCS BU3yaaH3aTOpP aJrOPUTMOB ITOMCKA, BCTABKU U yJAICHUS IS 2-

3 depesa Ha 6a3ze Texnonoruu Viz.



1. AHanus nutepaTtypbl

Hudopmanmio o 2-3 depese MOKHO HallTH B KHHTAX [3, 4].

Haubonee moapoOGHO 3Ta CTpYyKTypa NaHHBIX OmNMcaHa B mepBoi kHure. [lommmo ee
OTHMCAHUs, TaM TAKKe MIPUBENICH IPUMEp peanu3anuu 2-3 depesa.

B xnure T.KopmeHna ocHOBHOE BHUMaHHE YACICHO B-Oepesvsim, a o 2-3 Oepeswvsx

TOBOPUTHECA TOJIBKO KaK 00 UX YaCTHOM ciydac.



2. OnucaHne n aHanus 2-3 depesa

CymiecTByeT 1enblii psii CTPYKTYp JaHHBIX, U1 KOTOPBIX Ja)XX€ B CaMOM XYALIEM Cllydae
BpeMsl BBINIOJIHEHUsT omepatopoB umeer mnopsaok O(log n). Paccmotpum ofHy U3 TakHX
peanu3anuii, KoTopas Ha3bIBaeTCs 2-3 depeso U UMEET CIEAYIOIINE CBONCTBA:

Ka)KJIbIl BHYTPEHHUM y3€Jl UMEET JBa WIM TPU CHIHA,
BCE IYTH OT KOPHS JI0 JIF0OOTO JIMCTAa UMEIOT OJUHAKOBYIO JUIUHY.

Bynem cumrath, 4YTO MYCTOE JEPEBO M JEPEBO C OJHUM Y3JIOM TaKXKe SBISIOTCS
2-3 Oepesbsamu.

Ha puc. 1 uzo6paxxen npumep 2-3 depesa.

PaccmoTpuM mpeacTaBiIeHHsT MHOXKECTB, 3JIEMEHTBI KOTOPBIX YIOPSAJOYECHBI MOCPEICTBOM
HEKOTOPOTO0 OTHOLICHHS JUHEHHOro TopsaKa, 0003HauaeMoro cuMBOJIOM ''<". DJIeMeHTHI
MHOJKECTBA pacIojaraloTcs B JIUCThIX AepeBa. Ecii aJeMeHT a pacrosaraercs jeBee 3j1eMenTa b,
TO crpaBemnBo oTHomeHne a < b. IIpenmomaraem, uTo
YIOPSAIOYMBAHUE  3JEMEHTOB  TI0  HCHOJIb3yEMOMY
OTHOIICHHIO JINHEHHOTO MOPSAIKa OCHOBBIBAETCS TOJIKO Ha

3HAUYEHUSIX OJHOIO ITOJIS M3 BCEX MOJIEW 3alMCH. DTO IIOJIE

Ha30BEM KIOUOM.

B xa)x[plil BHYTPEHHUN y3€JlI 3alIUCBIBAIOTCS KIIIOY
HAUMEHBIIIET0  DJIEMEHTA,  SBJSIOMIETOCS  IOTOMKOM Puc.1. Tpumep 2-3 depesa
BTOPOTO CBhIHAa, W KJIIOY HAWMCHBIIETO »JJICMCHTa —

MOTOMKA TPEThErO ChIHA, €CJIH OH €CTh.

Hus noucka B 2-3 Oepese HEOOXOAMMO TIOCIENOBATEIBHO TMPOCMATPUBATH KIIOUH,
XpaHSIIMECs BO BHYTPCHHUX sSUCHKaX, CIIYCKasCh OT KOPHs K JIUCThsIM. BHavaje K04 HCKOMOTO
9JICMEHTa CPABHHMBACTCS C MIEPBBIM KITIOYOM STYCHKH M, €CIIM MCKOMBIH KJIF0Y HE OOJIbIIe MEPBOTO,
TO OCYIICCTBIIICTCS TIEPEX0]] B JICBOE Mo iepeBo. MHaue, cpaBHMBAEM MCKOMBIH KITHOU CO BTOPBIM
KJII0YOM B siueiike (eciy BTOPOro KiIoYa HET — MOJJIepeBa BCETrO 1Ba, TO Cpa3y IMEPEXOAUM BO
BTOPOE TOJICPEBO) M €CJIM HAIIl KJIF0Y HE MMPEBOCXOAUT BTOPOM KJIFOY, TO OCYIIECTBIISCTCS MEPEXO0.T
B CpE/IHEE TOJIEPEBO, & €CIIU MPEBOCXOIUT, TO UJIEM B IIPABOE MOIIEPEBO.

Taxk ocyIecTBIsSeTCs CITYCK O HCKOMOTO 3JICMCHTA.

HJ’IH ecmaeKku CHadalla pCajiu3yCeTCsa aJITOpUTM IIOHMCKA JIA OIPEACIICHUSA ﬂ‘leﬁKH, CBIHOM

KOTOpOfI 6yI[CT SIBJISTBCS BCTaBIISEMBIM DJIIEMCHT. I[anee QJIEMCHT BCTaBJIACTCA B KAa4CCTBC ChIHA
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HalICHHOW siuelKku. fdeitku coptupyrorcs. Eciam e B pe3ynbTaTe BCTaBKU y STYEHKHU CTAJIO YETHIPE
ChIHA, YTO SIBJISETCS HAPYIICHUEM TEPBOTO CBOMCTBA 2-3 depega, TO sUeiiKa AETUTCS HA JIBE U
BBISICHSICTCSI, HE HAPYIIWINCHh JTU CBOWCTBA JIiepeBa JJsl OTIa 00pa30BaBIIMXCS siueek. B ciydae,
KOI'Jla IepBOe CBOMCTBO 2-3 Oepesa HE BBHINOIHIETCS B KOpHE JepeBa, TO KOPEHb JAETUTCS Ha JIBE
SAYEHKHU U I HUX CO3JaeTcs OTell, KOTOPBIN U OyJeT HOBBIM KOPHEM JiepeBa.

Jlnst yoanenus peanuszyeM alrOpUTM TOMCKA yAaasieMoro sjeMeHTa B aepese. [locie sToro
yJanseM HalJCHHBIA 3JIEMEHT U TPOBEPSIEM BBINOJHEHUE CBOMCTB 2-3 depesa st ero otua. Ecnu
CBOICTBa BBIMOJHAIOTCA, TO AJITOPUTM yJaleHus 3aBeplieH. Ecnu HeT, To aHanu3upyloTcs OpaThs
9TOM stueiiku. Ecnmu y neBoro miam mpaBoro Oparta Tpu ChIHA, TO OJWH M3 CBHIHOBEU IepeaacTcs
syeiike, U3 KOTOpoil ObUIO Mpou3BeAeHO ynaneHue. Eciu ke y OpaTheB MO JBa ChIHA, TO MOCHE
yIaneHusl eAMHCTBEHHBIN ChIH SYCHKU TepenaeTcsi OJHOMY M3 OpaTheB, a “O€3lIeTHYI0" SYCHKY
ynanseM. B mocinegHem ciaydae HEOOXOIWMO OISITH K€ TPOBEPUTH BBIMOJTHEHUE CBOWCTB 2-3
depesa ISl OTLIA, PACCMOTPEHHBIX OpaTheB. Eciiv y KOpHS nepeBa B XOJA€ 3TUX NEpeMelIeHH
OCTaJICS TOJIBKO OJIMH CBhIH, TO yJaJIsieM KOpeHb U 0003HauaeM HOBBIM KOPHEM €ro €IUHCTBEHHOI'O
ChIHA.

Bricota 2-3 depesa nexut mexay 10g3 nu 10g2 n, rae N - KOIMYECTBO 3JEMEHTOB B JIEPEBE.

[TosTOMY M ONMMCAHHBIE OTIEpPAIMK Hal HUM BBITIOIHSIOTCS 3a Tpedyemoe Bpemst — O(log n).



3. Peannsaumnsa snsyanusaropa 2-3 depega un onepauum Hag

HUM

Dransl co37aHMs BU3yalln3aTopa:
pa3paboTKa CTPYKTYp JTaHHBIX,
3aIuCh MOJIETH JaHHBIX B popmare XML/Java;
3amKch OMUCAHHBIX AITOPUTMOB B (hopmare XML/Java,
co3zaHue uHTepdeiica.

Jlns XpaHeHHs JaepeBa W pabOThl ¢ HUM co3aaHbl Kinaccel Tree u Node. OHu HaxomsaTcs B
daitnax Tr ee. ] ava u Node. ] ava coOTBETCTBEHHO.

[Ipu >TOM moNydMBHIAsiCA CTPYKTYpa JAHHBIX OTJIMYAeTCs OT 2-3 depesa. B yka3aHHBIX
BBHIIIIE KJIACCAX PEAIM30BAaHBl JJIEMEHTApHbIE (QYHKIMH HaA JepeBOM © (GYHKIMH IO €ro
OTOOpaKEHHUIO. DTO 3HAYUTEIBHO OOJIETYWIO PAabOTy € JEPeBOM M TO3BOJIMIO YMEHBIIHUTH
“Harpy3ky” Ha kimacc Tree23Applet — rnaBHBIN KjacCc BU3yalu3alldd. B CBsI3W ¢ 3TUM B JaHHBIC
KJacchl ObLTM J00aBlIEHBI JOMOJHUTEIbHBIE TOJs, CBS3aHHbIE C OTOOpakeHHeM. bomee Toro, B
CBSI3U C TE€M, UYTO HA HEKOTOPBIX IIarax BHU3yalM3aluu TpeOyercss oToOpaxarb He 2-3 depego, Tak
KaK IIpHU BCTaBKE Ha HEKOTOPBIX IIarax y y3j1a MOXET ObITh 110 YEeThIPE ChbIHA, KJIacchl JepeBa Obuin
JIOTIOJTHUTEIIBHO paciiupensbl (100aBiIeH YeTBEPTHIi ChIH M BETMYMHA HAUMEHBIIIETO KITF0Ya B HEM).

Knaccel ¢ “npaBunbHoi” peanuszanueii 2-3 depesa puBeIeHbI B IpuiioxeHuu 1.

Ha BTOpoM M TpeTheM »Tamax MOJAENb MAHHBIX WM alTOPUTMBI MUCAIUCH B Qopmarte
XML/Java. AnropuT™bl B 3TOM (GopMaTe OMMCHIBAETCS MOYTH TAK)KE KaK W Ha MPUBBIYHBIX S3bIKAX
IpPOrpaMMHUpPOBaHUS. 3A€Ch K€ MUIIYTCS U KOMMEHTapHH, KOTOpble BBIBOAATCA IMpH padoTe
Bu3yanu3aTopa. Co3/1aHHbIE MOJEIb JAHHBIX U aITOPUTMBI IPUBEACHBI B TIPUIIOKEHUH 2.

[Tpouiecc pa3paboTku mHTEpdeiica 3aKIrOvancs B ONPEACICHUH TOTO, YTO JIOJDKHO OBIThH
OTOOpa)XeHO Ha dKpaHe, WM J00aBIICHHH COOTBETCTBYIOIIMX (YHKIHUNA OTOOPAKEHHS B KIIACCHI

Tree23Applet, Tree u Node.

I/ICXOIIHBIG KOZIBbI 5THUX KJIACCOB MPUBCACHLI B ITPUIIOKCHUHN 4,



4. OnucaHne moaenu aaHHbIX

Mopenbio JaHHBIX HA3bIBAETCS KJIAcC, COJEpIKAIlMii BCE HEOOXOIUMBIE TEpPEMEHHBIE W
CTPYKTYpPHI IaHHBIX.
Co3nanHast MoJieNb JaHHBIX IPUBEACHA HIXKE.

SK3eMIJIAp annjeTa Tree23Appl et visualizer

Crexk

2- 3 mepeso

Tekylmasa gdemka

djar anropmuTMa BCTAaBKU

IDoOaBJIgeMbBIM BJIEeMeHT

drj1ar OKOHUAHUA ajiropmTMa BCTaBKU

dylar ajropmUTMa yOaJleHUd

YoajldgeMell 3JIeMEeHT

drj1ar OKOHUAHUA ajiropmnTMa yIOaJIeHUA

dylar amropmTMa IOMCKAE

DJeMeHT OJia IIoOMCKa

Aut oSt ack nySt ack
Tree tree

Node current Node
Bool ean i nsert

i nt insertingEl enent
Bool ean i nsert End
Bool ean del ete

i nt del eti ngEl enent
Bool ean del et eEnd
Bool ean find

I nt serchi ngEl enent



5. OnucaHne anropuntma B popmate XML/Java

B npunokeHun 2 TMpUBEICH TEKCT MPOrPaMMbl C BBIACICHHON MOJIEIBIO JaHHBIX.
ITporpaMma COIEPHKUT CIEAYIOIINE KOHCTPYKIIHMH:
MIOCJICIOBATEILHOCTH OTIEPAaTOPOB;
ycnoBHble oniepatopsl (if-then-else);
BbI30BHI PyHKIHi (Call-auto).
JlaHHBIC ~KOHCTPYKIUHM SIBJISIOTCS CTAQHIAPTHBIMM W HE 3aTPyJHSIOT [TOHUMaHHE

HAIMCAHHOTO B IaHHOM (opMare TeKCTa.



6. AHanu3 NonNy4MBLLMXCS aBTOMAaToB

C moMoIIbl0 cpeAcTB TexHomornu ViZi W3 CO3JIaHHOTO OMMCAHHs AITOpUTMa B (opmate

XML/Java aBTOomMaTtuuecku ObLI CreHepupoBaH Java-koa. DTOT KOJA COACPKHUT yKE TOTOBBIC

aBTOMATHI, pEATU3YIOLIUE alTOPUTMBI pabOTHI ¢ 2-3 depegom.

B nanHoMm ciyyae ObUIO creHEpUPOBAHO ceMb Map aBToMaToB. Kaxkias mapa cOOTBETCTBYET

BBIZICJICHHOW B alropuTMe (QYHKIIMH M OOecrieyruBaeT mpsSMoil M oOpaTHBIA X0 anroputMma. Huke

MIPUBEJEHO KOJIMYECTBO COCTOSHUM JIJIsl KaXKJI0T0 aBTOMATa.

DyHryus

Mai n

Fi nd

Fi ndl nSubt r ee

| nsert

| nsertlntoSubtree
Del et e

Del et eFr onSubt r ee

Konuuecmseo cocmosinuii 6
nape agmomamos

12

9

26

30

43

17

64

Bonbiioe 4KUCIO COCTOSIHUI aBTOMATOB OOBACHSAETCS CJIIOKHOCTHIO JTOIMKHU PpCaIN30BaHHBIX

AJITOPUTMOB BCTABKH, YAAJICHUA U ITOUCKA AJITOPUTMOB U HGT&HBHOﬁ ux BH3yaHH3aHHeﬁ.

ABTOMATBI HE SBIISIOTCS HaCaJIbHO ONTHMHU3UPOBAHHBIMU. HpI/I HUX CO3JaHHNU BPYUYHYIO

MOXECT IMOJIYYHUTBCA M MCHBUICC YUCIIO COCTOSIHHI. OI[HE[KO B OTOM cClIy4dac IIpyd CO3JaHHUU

BHU3yaJl3aTopa MOXKET MOTPeOOBaThCS ropas3ao 0OJIbIIe BPEMEHH.

10



7. OnucaHue BMU3yanunaaTtopa Kak Java-annnera

Busyanuzarop 2-3 depesa Ha 6a3e texnomoruu Vizi mpenacrasiser coboit Java-ammier. OH
MOXeT ObITh BCTpoeH B 1000t HTML-mokymenT u 3amymeH w3 moj jroboro \Web-Gpaysepa,
nojyiepkuBatoniero Java-anmietsl. Eciu Opaysep (Internt Explorer, Opera, Mozlla) o kakoii-to
NpUYMHE HE OTOOpakaeT Java-ammieThl, TO CJIEIYyeT CKadaTh BHPTYaJbHYIO MallMHYy Java

(http://java.sun.com).

Busyanuzatop otoOpakaeT mpou3BOJIIbHOE 2-3 depego W TO3BOISET OCYIIECTBISITh C HAM
OTIepaIy MOMCKa, BCTABKH U yJAJICHUS BEHIOPAHHBIX JIEMEHTOB.
[Ipy  BBHIMOJTHEHWW  BBIOPAHHOW  OmNEpalul  OTOOpaXkaeTcs  KaKIoe HW3MEHCHHE,

pou3BeIeHHOE Hall 2-3 0epesom, U BBIBOJSATCS COOTBETCTBYIOIINE KOMMEHTAPHUH.
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8. OnucaHue nHTepdenca smusyanmnsaTtopa

Ha puc. 2 uzo6paken uarepdeiic Bu3yannsaropa.

W wRiA oTAnD < CcEIHA, IO3TOMY MEI PazfHEARM eI0 HA MEA TM CAMEIM O0GAEIIAA CEIHA BT0 POMEHTRIE . 2

-::-::|:

| Pecrapr | EETO | == | Zamepesea: 1000 ﬂ ﬂ 3

SmemeET |21 ,I[-:uﬁa.Bm| W DATTHTE | Hafm»{| 4

o paHHTE ZATP WIHTE | 5

Puc. 2. UnTtendeiic Bu3vanuzarona 2-3 devega

Huxe npuBeieHpl OCHOBHBIC JIEMEHTHI HHTEpdeiica.

1. Ob6racmv eusyanuzayuu. B 310l obnmacTu M300paKEHO AEPEeBO Ha TEKYIIEM IIare
BU3YaJIH3allHH.

2. Obnacme kommenmapued. 31eCh MOSBISIIOTCS KOMMEHTAPUH K TEKYyILIEeMy LIary.

3. Cmanoapmuas nauenv ynpaegnenus. [lpu momomu kHomok "<<" u ">>" B neBoil wactu
MO’KHO TIEPEXOIUTh K CICAYIOMIEMY IIary alropuTMa Wi BO3BpallaThes K mpeasiayiemMy. Knomka
"Pectapt” mo3Boiiser HayaTh Bce ¢ caMoro Havana. KHomka "ABTO" 3amyckaeT BU3yalM3allviO B
aBTomMatuyeckoM pexume. I[layza Mexay ImaramMu BBICTaBJISIETCS 3JEMEHTOM  YIPaBJICHUS
"3agepxkka”. Kaonka "?" BeiBoguT nHGOpMaINuio 00 aBTOpax U UCIIOIb3YEMON TEXHOJIOTHH.

4. [lanens gvibopa s1emenma depesa u onepayull Hao Hum. 31eCh MOKHO BBIOPATh dJIEMEHT
Y 3371aTh OTNIEPAIIHIO.

5. Ilanens 3azpysxulcoxpanenus. Ipu Haxatuu Ha KHONKY “ CoXpaHHUTh/3arpy3uTh” MOXKHO

COXPaHUTH/3arpy3uTh JAEPEBO U COCTOSIHUE BU3yaU3aToOpa.
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9. KoHdurypauns susyanmsaropa

[TapameTpsl BH3yau3aTopa W3MEHSIIOTCS B (aiine

Tree23- Conf i gur at i on (mpunoxenue 2).

[TapameTpsl BU3yanu3aTopa 1 UX ONKUCAHUS IPUBEIECHBI B TAONIHUIIE.

KOH(HUTYyparmm

IHapameTrpbl Onucanne

Crnian

-style0 CTuab IMHAN

-stylel Ctuib 1ucTa

-style2 CTiiib BHYTPEHHETO y371a
-style3 CTiiih TEKyLIEero y3ia

JlonoJHUTebHbIE TapaMeTPhbl

-comment-height

BricoTta obnactu KOMMeHTapus

-label-element

Hapgmucs "Dnement”

-button-add

[TapameTpbl KHONKHU 100aBICHUS

-button-remove

[TapaMeTpsl KHONIKU yIaJICHUS

-button-find

[TapaMeTppl KHOIIKM ITOMCKA

-text-field-e ement-hint

ITapameTpsl 110151 BBOJA 3JIEMEHTA

-text-field-e ement-rows

ITapameTpsl 110151 BBOJA 3JIEMEHTA

-not-number-error

Omnbxa BBOJa - HEKOPPEKTHBIN HOMEDP 3JIEMEHTa

-max-point-number-error

Ommbxka BBOJA - Mpeie KOJTMYECTBA HIIEMEHTOB

-line-style

CTwip TUHANR

-leaf-default-style

Cruie nucra

-interior-default-style

Ctunb BHYTPEHHETO y371a

-current-node-style

Crunp Tekyniero ysia

-mark-out-button-color-r

IIBeT moACBEeUCHHOM KHOIIKHU

-mark-out-button-color-g

IIBeT moACBEeUCHHOM KHOIIKHU

13




-mark-out-button-color-b

IIBeT moACBEUEHHOM KHOIIKHU

-leaf-width [TapameTpsI HcTa
-leaf-height [TapameTpsl cTa
-interior-width [TapameTpsl BHYTPEHHETO 3JICMEHTA

-interior-height

[TapameTpsl BHYTPEHHETO AJIEMEHTA

-min-el ement

MuHUMaNbHBINA 2JIEMEHT

-max-element

MaxcuManbHBIIA 2JIEMEHT

-min-el ement-number

MuHuManbHBIA HOMEP 3JIEMEHTA

-max-el ement-number

MakcumanbHBI HOMEp AJIEMEHTA

-example-of-tree

[Tpumep

-save-load-mode

[TapameTphl KHONIKK U AUAJIOTa COXPaHEHUA-3arpy3KU

-save-load-width

[TapameTphl KHOIIKK U AUAJIOTa COXPaHEHUA-3arpy3KU

-save-load-height

[TapaMeTpbl KHOTIKU M JAJIOTa COXPAaHEHU-3arpy3KH

-find Hazpanue anroputma

-insert HazBanue anroputma

-delete HasBanwue anropurma

-load-info-0 Ommbka BBOJIa TIPU 3arpy3Ke
-load-info-1 Ommbka BBOJIa TIPU 3arpy3Ke
-load-info-2 Ommbka BBOJIa TIPU 3arpy3Ke
-load-info-3 Ommbka BBOJIa TIPU 3arpy3Ke
-load-info-4 Ommbka BBOJIa TIPU 3arpy3Ke
-load-info-5 Ommbka BBOJIa TIPU 3arpy3Ke
-load-info-6 Ommbka BBOJIa TP 3arpy3Ke
-load-info-7 Ommbka BBOJIa TP 3arpy3Ke
-load-info-8 Ommbka BBOJIa TP 3arpy3Ke
-load-info-9 Ommbka BBOJIa TP 3arpy3Ke
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-load-info-10

Ommbka BBOJIa TP 3arpy3Ke

-save-load

[TapameTpsl KHONIKK U AUAJIOTa COXPaHEHUSA-3arPy3KU

-Savel oadDia og-CommentPane-
height

[TapameTphl KHONIKK U AUAJIOTa COXPaHEHUSA-3arpy3KU
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3aknyeHune

Texuomnorus ViZi uMeeT psij MOJIOKUTEIIBHBIX CTOPOH.

[Ipu ee WUCMONB30BaHUHM JOCTATOYHO CTPOTO OINPENETICH TEXHOJIOIMYECKHH Mpolecc
CO3/IaHUS BH3yalU3aTOPa, YTO YMEHBIIAET KOJIMYECTBO IBPUCTHUECKUX PEIICHHIA.

MHorrue HeoOXOIMMBIE 3JIEMEHTHI BH3yajH3aTopa CYIIECTBYIOT B yXe TOTOBOM BHJE, UTO
o0JierdaeT HaNMCaHNe BU3yaIn3aTopa B IEJIOM.

Taxke B pe3ynbraTe MOMydaeTcsl BU3yallu3aTop CO CTaHAapTHU30BaHHBIM MHTEpQEiicoM, 4TO
0COOEHHO Ba)KHO MPH pa3pabOTKE BU3YyaJIM3aTOPOB OOJIBIIMM YHCIOM HMPOTPAMMUCTOB JUISI OJJHOTO
web-pecypca.

K coxxanenuro, ecTb 1 HEJOCTATKH.

[Ipy wWCnoONB30BAaHMM JAHHOW TEXHOJOTMH JOBOJIBHO BEJIMKO KOJIWYECTBO YCUIIUU,
yxoasmux Ha Hanmucanue XML-¢aiinoB, Tak kak JaHHBIN popMaAT CHIFHO YBEIHYHNBACT KOJIUYECTBO
HAIllMCaHHOTO TEKCTa B CHUMBOJaxX. Tak s JaHHOTO Bu3yanusaTtopa pasmep XML-omucanus
cocraiseT npumepHo 128 Kb.

B 3akmioyeHne oTMETHM TO, YTO JOKYMEHTAlMs 3aHuMaeT 183 craHuibl, UX KOTOphIX 167

cTpaHuI] Kozaa (B TOM YHUCIIE CTeHEPUPOBAHHOTO aBTOMATHYECKH)!
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[NpunoxeHune 1. lcxogHbln TEKCT NPUIOXKEHUSA Ha Java

Tree23.java

/**
* Tree 2-3
*/
public class Tree23
{
/**
* Children
*/
publ i c Node root;
/**
* Finds node by key
*
* @aram key - key
* @eturn searching node
*/
Node find(int key)
{
return root.find(key);
}
/**
* |Inserts node
*
* @aram el enent - new el enent
*/
void insert(int elenent)
{
int |ow
Node t enpNode;
Node backNode;
backNode = nul | ;
low = root.insert(el enent, backNode);
if (backNode != null) // m.e. crano su uerhpe ChHa
{
// pa36MBaeM KOPEHb Ha IOBa y3Jla M CcOo3maeM VMM poIuTesid
/| 3TOT HOBEII BJIEMEHT UM CTaHEeT KOpPHEeM
t enpNode = new Node();
t empNode. chi l d[ 0] = root;
t empNode. chi I d[ 1] = backNode;
t enpNode. | ow2 = | ow,
root = tenpNode;
}
}
/**
* Del etes node
* @aram el enent - el enent
*/
voi d delete(int el enment)
if (root.delete(elenent)) {
// Y KOPHA OIMH CBIH, BTOT CBHH M CTaHeT HOBEIM KOPHEM
root = root.child[0];
}
}
}
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Node.java

/**
* Node for tree 2-3
*/
public class Node
{
/**
* Shows is this node |eaf
*/
bool ean i sLeaf;
/**
* Children
*/
public Node child[];
/**
* Node's keys
*/

public int |ow2, |ows,;

/**

* Element (actual if this node is |eaf and could be large then int)

*/
public int element;

| **

* Finds node by key

* @aram key - key

* @eturn searching node
*/

Node find(int key)

if (isLeaf) {
if (key == elenent) {
return this; // nawm
} else {
return null; // Taxoro anevMeHTa B HepeBe HeT

} else {
/| BubGepeMm mommmepeBO IJIA NPOIOJIXKEHMS MOMCKA
if (key < low2)
return child[0].find(key)
} else {
if (child[2] == null) {
return child[1].find(key);
} else {
if (key < | owd)
return child[1].find(key);
} else {
return child[2].find(key);

}
}
}
}

}
/**

* | nserts node

*

* @aram el enent - new el ement

* @ar am newNode - new node

* @eturn | ow

*

/
int insert(int element, Node newNode)

int childTol nsert;
int |ow
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Node backNode;
backNode = nul | ;
newNode = nul|;

if (isLeaf) {
if (element !'= this.elenent) {

|| cospmanHue HOBOTO JMUCTa U

/| nepenaya Ha BepxX HOBOTO MMHMMAJBHOTO 3HAYCHUS

if (element < this.elenent) {
newNode = new Node();
newNode. i sLeaf = true;
newNode. el enrent = this.elenment;
this.elenent = el enent;
return el enent;

} else {
newNode = new Node();
newNode. i sLeaf = true;
newNode. el ement = el enent;
return el enent;

} else {
/| maxoit mjeMeHT B IepeBe yXe eCTb
return O;
} else {

/| nouck nommepesBa B KOTOPOM NPOU3BENEM BCTABKY JIMCTA
if (element < | ow2)
low = child[0].insert(el enent, backNode);
childTol nsert = 1;
} else {
if (child[2] == null) {
low = child[1].insert(el enent, backNode);
chil dTol nsert = 2;
} else {
if (element < | ow3)
low = child[1].insert(el enent, backNode);
chil dTol nsert = 2;
} else {
low = child[2].insert(el ement, backNode);
childTol nsert = 3;

}
if (backNode != null) // m.e. crano som 4 cruHa

/'l crano ...
// Tellepb JIMIHET'O OTIIPEICKa HYXHO KyHoa- HMGyJIb IIPUCTPOUTH
if (child[2] == null) {
/'l cmemaeMm ero TpeTbUM CHIHOM
if (childTolnsert == 2) {
child[ 2] = backNode;

lowd = | ow

} else {
child[2] = child[1];
lowd = | ow;
child[1] = backNode;
low2 = | ow,

} else {
/| pasobrem yzsen Ha 2
newNode = new Node();
if (childTol nsert == 3)
newNode. chi | d[ 0]
newNode. chi | d[ 1]
newNode. | ow2 = | ow;
return | ows,;
} else {
newNode. chil d[1] = child[2];
newNode. | ow2 = | ow3;
if (childTolnsert == 2)
newNode. chi | d[ 0] = backNode;

child[2];
backNode;

return | ow;
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} else // childTolnsert ==

{
newNode. chil d[ 0] = child[1];
child[1] = backNode;
low2 = | ow,
return | ow2;
}
}
}
}
return O;
}
/**

* Del etes node
*
* @aramelenent - el enment
* @eturn is only one child
*/
bool ean del ete(int el ement)
{
int childToDel ete;
bool ean onl yone = fal se;

if (child[O].isLeaf) {
/] Bl HaxomyMCs Ha ypOBHE HAN JIMCThLSIMM
/| wnaiimem (usm He HalimeMm) cpenu OeTell HyXHENI SJIEMEHT U
/'l ynmamum ero

if (child[2] == null) {
if (child[0].element == elenent) {
child[0] = child[1];
child[1] = null;
}
if (child[1].element == elenent) {
child[1] = null;
}
return true;
} else {
if (child[O].element == elenment) {
child[0] = child[1];
child[1] = child[2];
child[2] = null;
}
if (child[1].element == elenent) {
child[1] = child[2];
child[2] = null;
if (child[2].element == elenent) {
child[2] = null;
}
} else {

// IIOMICK Ionmepera B KOTOPOM IIpOoM3BEeIneM yIoaJiIeHMe JIMCTa
if (element < | ow2)
onlyone = child[0].del ete(el enent);
chil dToDel ete = 1;
} else {
if (child[2] == null) {
onlyone = child[1].del ete(el enent);
chil dToDel ete = 2;
} else {
if (element < lowd) {
onlyone = child[1].del ete(el ement);
chil dToDel ete = 2;
} else {
onlyone = child[2].delete(el enent);
chil dToDel ete = 3;
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if (onlyone) // ocranca au POBHO OOMUH CHH

/'l ocranca ...
/'l momaBum ero x GpaTbAM MM
/| poBaBmMm emy GpaTa M3 COCEIHMX NONAEepPEeBLEB

if (childToDelete == 1) {
if (child[1].child[2]
child[0].child[1]
child[1].child[0]
child[1].child[1]
child[1].child[2]

} else {
child[0].child[1]
child[0].child[2]

=null) {

nul | ;

if (child[2] '= null) {

child[1] = child[2];
child[2] = null;

} else {
child[1] = null;

return true,

}

}
if (childToDelete == 2) {
if (child[O0].child[2] !'= null) {
child[1].child[1]
child[1].child[0]
child[0].child[2]
} else {
if (child[2] !'= null) {

nul | ;

if (child[2].child[2] !'= null) {
child[1].child[1] = child[2].
child[2].child[0] = child[2].
child[2].child[1] = child[2].
child[2].child[2] = null;
} else {
child[O].child[2] = child[1].
child[1] = child[2];
child[2] = null;
} else {
child[0].child[2] = child[1].chil
child[1] = null;
return true,;
}
} }
if (childToDelete == 3) {
if (child[1].child[2] != null) {

child[2].child[1]
child[2].child[O0]
child[1].child[2]
} else {
child[1].child[2]
child[2] = null;

nul | ;

}

return false;
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child[1].child[0];
child[1].child[1];
child[1].child[2];

child[1].child[0];
child[1].child[1];

child[1].child[O];
child[O].child[2];

child[0];
child[1];
child[2];

child[0];

droj;

child[2].child[0];
child[1].child[2];

child[2].child[0];



[MpunoxeHune 2. XML-onucaHne Bu3yanusaropa

Tree23.xml (0oCHOBHbIE NapameTpbl)

<?xm version="1.0" encodi ng="W NDOA5- 1251" ?>

<l--

"Tree23" visualizer description
Version: $ld: Tree23.xnl,v 1.3 2004/01/12 23:55:04 Kot Exp $

>

<! DOCTYPE vi sual i zer PUBLIC
"-//1FMO Vi zi// Vi sual i zer description"
"http://ips.ifro.ru/vizi/dtd/visualizer.dtd

<IENTI TY al gorithm SYSTEM " Tree23- Al gori thm xm ">
<IENTI TY configuration SYSTEM "Tree23- Configuration.xm ">

1>

<vi sual i zer

i d="Tree23"
package="ru.ifno.vizi.Tree23"
mai n-cl ass="Tree23Appl et "

preferred-w dt h="600"
pref erred- hei ght =" 400"

name-ru="2-3 IlepeBbs"
nane-en="2-3 Trees"

aut hor - r u="Kpacunsuuxos Huxoman"
aut hor-en="N ck Krasil ni kov"
aut hor -emai | ="krasi | ni kov@ain.ifno.ru"

supervi sor-ru="Teopruit Kopxees"
supervi sor-en="Georgi y Korneev"
supervi sor-enmni | ="kgeorgiy@ain.ifno.ru"

copyri ght-ru="Copyright \uOOA9 Kadpenmpa KT, CIO6 IUTMO (TV), 2003"
copyri ght - en="Copyright \uO0A9
Conmput er Technol ogi es Department, SPb | FMO, 2003"

>

&al gori t hm
&configuration

</visualizer>

Tree23-Algorithm.xml (onucaHne anropntma)

<?xm version="1.0" encodi ng="w ndows- 1251" ?>

<al gori t hne

<dat a>
<vari

<vari
<vari
<vari

<vari
<vari

abl e

abl e

abl e

abl e

abl e
abl e

description="Appl et">Tree23Appl et visualizer;</variabl e>
description="2-3 Tree">Tree tree; </vari abl e>

description="Current node">Node current Node; </ vari abl e>

descri ption="Stack">Aut oSt ack nyStack = new AutoStack(); </vari abl e>

description="Insert">bool ean insert = fal se;</vari abl e>
description="Inserting element">int insertingEl ement; </vari abl e>
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<vari abl e description="End of insert auto">boolean insertEnd = fal se;</variabl e>

<vari abl e description="Del et e">bool ean del ete = fal se; </vari abl e>
<vari abl e description="Del eting el enent">int del eti ngEl enent; </vari abl e>
<vari abl e description="End of del ete auto">bool ean del eteEnd = fal se; </vari abl e>

<vari abl e descri ption="Fi nd">bool ean find = fal se; </vari abl e>
<vari abl e description="Serching el enent">i nt serchi ngEl enent; </vari abl e>

<toString>
return
</toString>
</ dat a>

<auto id="Main" description="main auto">

<start
coment -ru="2-3 nmepeso - 3TO cbHajlaHCUMPOBAHHOE IEPEBO CO ClelylmyMy cBolcTBamyt \ N
1) Kaxneni BHyTpeHHU y3eJl uMeeT OBa WM TpM ChHa. \ N
2) Bce nyTu OT KOPHA OO JIMCTa MMET ONVMHAKOBYI onuHHEY. \ N
B kaxnoowm BHYTPEHHEM Yy3JI€ XPaHATCH 3HAUYEHMA HaVMMEHbIMX
BJIEMEHTOB B IIOINIEPEBbHAX (Ha‘—II/IHaH CO BTOpPOTO nom:epeBa).
I[JIFI Hadalia BbI@epMTe ﬂeﬁCTBMe Halo IIepeBOM,
a 3areM g Hadajsla Bu3yanusaumm HaxvuTe &gquot ; &gt ; &gt ; &quot; . "
coment-en="2-3 tree is balanced tree with the fol owing properties:\n
1) Every interior node have 2 or 3 children.\n
2) All ways fromroot to | eaves have equal |ength.\n
In every interior node(beginning fromsecond subtree)
| east val ues of subtrees are stored
Sel ect an operation to begin. To start visualization press
&quot ; &gt ; &gt ; &quot ; . "
/>

<if
id="isinsert"
description="is insert"

| evel ="-1"
test="d.insert"
>
<t hen>
<call-auto id="insert"/>
</t hen>
<el se>
<if

id="isdel ete"
description="is delete"
| evel ="-1"
test="d. del ete"
>
<t hen>
<cal | -auto i d="del ete"/>
</t hen>
<el se>
<if
id="isfind"
description="is find"
| evel ="-1"
test="d.find"
>
<t hen>
<call-auto id="find"/>
</t hen>
<el se>
<step
i d="nocommand"
description="no command"
coment - r u="He BriOpaHo gpeiicTBue. "
comment - en="Conmmand i s not chosen."
| evel =" 1"
>
<draw >
<direct/>
<reverse/ >
</ step>
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</ el se>
</if>
</ el se>

<[if>

</ el se>

<lif>

</ aut o>

<auto id="find"

<if

description="find auto">

id="findistreeenpty"
description="is tree enpty"

| evel ="-

1"

test="d.tree. chil drenNunber == 0"

>
<t hen>

<step

id="findtreeenpty"
description="tree is enpty"
connent-ru="nepeso nycTO, M MCKOMOI'O 3JIEMEHTA B HEM COOTBETCTBEHHO HET
comment-en="Tree is enpty. So required elenent is certainly mssing."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<direct/>
<reverse/ >

</ st ep>

</t hen>

<el se>

<step

id="findcurrentel ementinitl"
description="init"
I evel ="-1"
>
<dr aw >
<di rect >
d. current Node = d.tree.root Nodel
d. current Node. Set Current NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e()
</reverse>

</ st ep>
<step

i d="fi ndbegi nsfronroot"
description="begins fromroot"
comment - ru="B nouckax ucxomoro sijementa ({0})
MEI CIIYCTMMCHA OT KOPHA K JIMCTbAM
Ha KaxioM mare BMGMpaH B KakKOM
nognepeBe NPONOJIKATE I[IOUCKU
HauuHaeMm C KOpHH. "
conmment - en="Sear chi ng for suoght el ement {{0}},
we'll decend fromroot to | eaves
deciding in wich subtree should we continue or searching."
comment - ar gs="new | nt eger (d. ser chi ngEl enent)"
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<direct/>
<reverse/ >

</ st ep>
<cal | -auto id="findi nsubtree"/>

</ el se>
<[if>
<step

i d="findreturnssetings"
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description="returns setings"
| evel ="-1"
>
<dr aw >
<di rect>
d. current Node. Set A dStyl e();
</direct>
<reverse>
d. current Node. Set Curr ent NodeSt yl e()
</reverse>
</ step>

</ aut o>

<auto id="findinsubtree" description="find auto">

<if

id="findisleaf"
description="is |eaf"
| evel ="-1"
test="d. current Node. i sLeaf "
>
<t hen>

<step

id="findyesitisleaf"
description="yes it is"
conment - r U="TIoCKOJIbKY TeKylui 3JIeMeHT SABJIAeTCH JIUCTOM,
Hano Tonbko nposeputb, {0} s om. "
conment -en="Current elenent is |eaf.
So we should only conpare it with {0}."
comment - ar gs="new | nt eger (d. ser chi ngEl enent)"
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<direct/>
<reverse/ >
</ st ep>
<if
i d="findisitserchi ngel ement"
description="is it serching el ement”

|l evel ="-1"
test="d. current Node. el enent == d. serchi ngEl enent"
>
<t hen>
<step
i d="findyesitisserchingel enent"
description="yes it is"
comment - ru="snemenr {0} B mepese ecrs."
conmment -en="There is element {0} in tree"
comment - ar gs="new | nt eger (d. ser chi ngEl enent) "
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/ >
</ st ep>
</t hen>
<el se>
<step

i d="fi ndnoi ti snotserchi ngel ement"
description="no it is not"
commrent - ru="snemenra {0} B mepeme Her.
conmment - en="There is no element {0} in tree."
comment - ar gs="new | nt eger (d. ser chi ngEl enent)"
| evel ="1"
>
<dr aw>

d.visualizer.DrawTree();
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d. vi sual i zer. Updat eScreen() ;

</ dr aw>
<direct/>
<reversel >
</ st ep>
</ el se>
<[if>
</t hen>
<el se>
<if

i d="fi ndi sserchi ngel enmenti nlsubtree"
description="is serching elenent in first subtree"
| evel ="-1"

test="d. current Node. | ow2 &gt; d.serchingEl enent"
>

<t hen>
<step
id="findl tlow2"
description="It |ow2"
comment - r U="VICKOMEII BJIEMEHT MeHblle HaVMeHbIIeTO 3JIeMEeHTa
Bo BropoMm nonnepese ({0}),
IIOSTOMY IIOMCKMU 6yneM IIponoJIXaTh B IIE€PBOM IOOIEpEBRE
comment - en="Sought el enment is |ess than | east el enent
of second subtree ({0}),

so our search we'll continue in first subtree."
conment - ar gs="new | nt eger (d. curr ent Node. | ow2) "
| evel ="1"
>
<dr aw>

d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/>
</ st ep>
<step
id="findcurrentel ementinit2"
description="init"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. chi | d1
d. current Node. Set Current NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
</reverse>

</ st ep>

<call-auto id="findinsubtree"/>
</t hen>
<el se>

<if

i d="findi schil drennunber 2or not "
description="is children number 2"
| evel ="-1"
test="d. current Node. chi | drenNunber == 2"
>
<t hen>
<step
id="findgtl ow2"
description="gt |ow2"
comrent - r U="VICkoMbII BJIEMEHT BGOJiblle HAUMEHBIIETO 3JIEMEHTAa
Bo BropoMm nonnepese ({0}),
IIOSTOMY IIOMCKMU 6yneM IponoJIxXaThb
BO BTOpOM nommepese. "
comment - en="Sought el ement is greater than | east el enent
of second subtree ({0})
so our search we'll continue
in second subtree."
comment - ar gs="new | nt eger (d. current Node. | ow2) "
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| evel =" 1"

>

<dr aw>
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();

</ dr aw>

<direct/>

<reverse/>

</ step>
<step

i d="findcurrentel emrentinit3"
description="init"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d2
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<rever se>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e() ;
</reverse>

</ step>
<call-auto id="findinsubtree"/>

</t hen>

<el se>
<if

i d="fi ndi sserchi ngel enenti n2subt r ee"
description="is serching el ement in second subtree"
| evel ="-1"
test="d. current Node.| ow3 &gt; d.serchingEl enent"
>
<t hen>
<step
id="findltlow3"
description="It | ow3"
comrent - r U="JICKOMEIZ 3JIeMeHT OoJiblie
HalVMeHbUIeI'O B3JIEMEHTAa
Bo BropoM nonnepese ({0}) u
MEeHbBIIe HaMMEHBIETI'O 3JIEMEHTAa
B Tpersem ({1}),
IIOSTOMY IIOMCKM GyHeM IponoJIXaThb
BO BTOpPOM nonmepese.
comment - en="Sought el enment is greater than
| east el ement of second subtree ({0})
and | ess than | east el enent
of the third subtree ({1}),
so our search we'll continue
in second subtree."
comment - ar gs="new | nt eger (d. current Node. | ow2) ,
new | nt eger (d. current Node. | ow3) "
|l evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visualizer. UpdateScreen();
</ dr aw>
<direct/>
<reverse/>
</ step>
<step
i d="findcurrentel ementinit4"
description="init"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d2
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
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<reverse>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e();
</reverse>
</ st ep>
<cal | -auto id="findi nsubtree"/>
</t hen>
<el se>
<step
i d="findgtl ow3"
description="gt | ow3"
comrent - r U="VickoMel1 3JieMeHT 6OoJiblle
HalVMEeHBIIET'O 3JIEMEHTa
B Tperbem nonnepese ({0}),
IIOSTOMY IIOMCKM GyHeM IponOoJIXaThb
B TperTbeM nonmepese.
comment - en="Sought el enment is greater than
| east element of third subtree ({0}),
so our search we'll continue
in third subtree.’
comment - ar gs="new | nt eger (d. current Node. | ow3) "
l evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/>
</ step>
<step
i d="findcurrentel ementinit5"
description="init"
|l evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
</ dr aw>
<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. child3
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<reverse>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e();
</reverse>

</ step>
<call -auto id="findinsubtree"/>
</ el se>
<[if>
</ el se>
<[if>
</ el se>
<[if>
</ el se>
<[if>
</ aut o>

<auto id="insert" description="insert auto">

<if

id="insertistreeenpty"
description="is tree enpty"
| evel ="-1"
test="d.tree.childrenNunber == 0"
>
<t hen>

<step

id="inserttreeenpty"
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description="tree is enpty"
connent-ru="nepeso IyCcToO, IIO3TOMY BCTABJISEMEI SJIEMEHT CTAHOBUTCSH KOpHeM."
comment-en="Tree is enpty, so inserted el enent becons root."

| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een()
</ dr aw>
<direct>
d. tree. NewChi | dLeaf (d. i nsertingEl enent);
d. tree. root Nodel. Set Current NodeStyl e();
d. current Node = d.tree.root Nodel
</direct>
<reverse>

d.tree. Del eteChil d(1)
</reverse>
</ st ep>
</ then>
<el se>
<if
id="insertisrootleaf"
description="is root |eaf"
| evel ="-1"
test="d. tree.root Nodel.isLeaf"
>
<t hen>
<if
id="insertisthisel enentintree"
description="is this elenent in tree"
| evel ="-1"
test="d.tree.root Nodel. el ement == d.insertingEl erent"
>
<t hen>
<step
id="insertthisel ementisintree"
description="this element is in tree"
comrent - r u="Takoii 2JIeMeHT B IOepeBe yXe eCTb
comment-en="This elenent is already exists."
| evel ="1"
>
<dr aw>
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
</ dr aw>
<direct >
d.tree. root Nodel. Set Current NodeStyl e();
</direct>
<rever se>
d.tree.root Nodel. Set A dStyl e()
</reverse>
</ step>
</t hen>
<el se>
<step
id="insertrootisleaf"
description="root is leaf"
coment - r u="KopeHb SBJISeTCS JIMCTOM
Co3pmaeM eme OOHO IepeBo
U3 BCTABJIAEMOTO 3JIeMeHTa. "
commrent - en="Root is |eaf.
Create another tree frominserted el ement.”

"

| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d.visualizer. UpdateScreen();
</ dr aw>
<direct>
int returned =
d. tree. NewChi | dLeaf (d. i nsertingEl enent);
if(returned == 1)
d. tree. root Nodel. Set Current NodeStyl e();
if(returned == 2)
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d. tree. root Node2. Set Current NodeStyl e();
</direct>
<reverse>
d.tree.root Nodel. Set A dStyl e();
d.tree.root Node2. Set A dStyl e();
d.tree. Del eteChil d(
d.tree. FindChild(d.insertingEl ement));
</reverse>
</ step>
<step
i d="i nsertnew oot 0"
description="to new node"
coment - r u="Bce nepeBO pas3meymioOCh HA IBa,
obbenvHageM Mx, CO3IaBasd HOBHM KOPEHBb.
comrent-en="Tree divided in two, we'll unite them
spawni ng a new root."

| evel ="1"
>
<dr aw>
d.visualizer.Drawlree();
d.visualizer. UpdateScreen();
</ dr aw>
<direct>
d.tree.root Nodel. Set A dStyl e();
d.tree.root Node2. Set A dStyl e();
d.tree.Del eteChil d(2);
d.tree.Del eteChild(1);
d.tree. NewChil dlnterior(d.tree.root Nodel,
d. tree. root Node2);
d.tree. root Nodel. Set Current NodeStyl e();
</direct>
<reverse>

d.tree.root Nodel. Set A dStyl e();
d.tree.DeleteChild(1);
Node tn = d.tree.root Nodel,
d.tree. AddChi I d(tn. childl);
d.tree. AddChi Il d(tn.chil d2);
int returned = d.tree. FindChil d(d.insertingEl enent);
if(returned == 1)

d. tree. root Nodel. Set Current NodeStyl e();
if(returned == 2)

d. tree. root Node2. Set Current NodeStyl e();

</reverse>

</ step>
</ el se>
<[if>
<step

i d="insertreturnssetings0"
description="returns setings"
| evel ="-1"
>
<dr aw >
<di rect >
d.tree. root Nodel. Set A dStyl e();
</direct>
<reverse>
d. tree. root Nodel. Set Current NodeStyl e();
</reverse>
</ st ep>
</then>
<el se>
<step
id="insertcurrentel ementinitl"
description="init"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node = d.tree.root Nodel;
d. current Node. Set Current NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e() ;
</reverse>
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<if

</ st ep>
<step
i d="i nsertbegi nsfronroot"
description="begins fromroot"
conment - r u="Crauana HaigeMm Mecro Kygma Bcrasurs {0}.
HpM 3TOM IIOBTOPAKNTCA IecTBuUs aJjiropmTMa IIOMCKa.
comrent-en="At first we'll find a place to insert {0}.
And search algorithm s actions are repeated."
conment - args="new | nteger (d. i nsertingEl enent)"
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;

</ dr aw>
<direct/>
<reversel/ >
</ step>
<call-auto id="insertintosubtree"/>
</ el se>
</[if>

</ el se>
</[if>
id="insertis40"
description="is 4 children"
| evel ="-1"

<t hen>

test="d.tree.root Nodel. chil drenNunber == 4">
<step

id="insertinsertel enent 0"
description="insert"
coment - ru="y ysja cTajio ueThHpe CHHa, [IO03TOMYy Mb pas3buBaeM e€T'0 Ha ABa
TeM caMblM HOOaBJISS CEHA €I'0 POIUTEJIO
WM pasnesias OepeBO Ha IBa
ecaM TeKyuuM 3TEeMeHT fABJIAeTCHA KOPHEM

comment - en="Current node have four children, so we divide this node in

two adding by this operation child to his parent,
or divide tree in two subtrees if current node is root."

| evel =" 1"
>
<dr aw>
d. visualizer.DrawTree();
d. vi sual i zer. Updat eScreen();
</ dr aw>
<di rect >
d. current Node. Set A dStyl e();
d. tree. root Nodel. Del et eChi |l d(4);
d. tree. root Nodel. Del et eChi | d(3);
d.tree. NewChil dlnterior(d.tree.root Nodel. chil d3,
d. tree. root Nodel. chil d4);
d. tree. root Nodel. Set Current NodeStyl e();
d. tree. root Node2. Set Current NodeStyl e();
</direct>
<reverse>

d. current Node. Set Current NodeStyl e();
d.tree.root Nodel. Set A dStyl e();
d.tree. root Node2. Set A dStyl e();
Node tenpNode = d.tree. root Node2;
d.tree. Del eteChil d(2);
d. tree. root Nodel. AddChi | d(t enpNode. chi |l d1);
d. tree. root Nodel. AddChi | d(t enpNode. chi | d2);
</reverse>
</ st ep>
<step
i d="insertnew oot 1"
description="to new node"
conment - r u="JlepeBo pas3mesMIIOCh Ha ABa, OOBLEeOMHAEM UX
co3maBasd HOBHIM KOpPEHB. "
conmment -en="The tree is diveded in two, so we unite 'em
creating a new root."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
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d. vi sual i zer. Updat eScr een();
</ dr aw>
<di rect>
d.tree.root Nodel. Set A dStyl e();
d.tree. root Node2. Set A dStyl e();
Node tenpNodel = d.tree.root Nodel,;
Node tenpNode2 = d.tree.root Node2;
d.tree. Del eteChil d(2);
d.tree. Del eteChild(1);
d.tree. NewChi | dl nterior(tenpNodel, tenpNode2);
d. tree. root Nodel. Set Current NodeStyl e();
</direct>
<reverse>
d.tree. root Nodel. Set A dStyl e();
d.tree.Del eteChild(1l);
Node tn = d.tree.root Nodel;
d.tree. AddChi I d(tn.childl);
d.tree. AddChi I d(tn. child2);
</reverse>
</ step>
<step
i d="insertreturnssetingsl”
description="returns setings"
| evel ="-1"
>
<dr aw >
<direct>
d.tree.root Nodel. Set A dStyl e();
</direct>
<reverse>
d. tree. root Nodel. Set Current NodeStyl e();
</reverse>
</ st ep>
<if id="insertisnot40"
description="is not 4 children"
| evel ="-1"
test ="d. current Node. parent. chi | drenNumber == 3">
<t hen>
<step
i d="insertend0"
description="end"
conment - r u="Ilocjyie BCTaAaBKM CTAJIO TPM CHHA.
OcTaJjioCchk MNOOHATCSA IIO OepeBy U,
BO3MOXHO, MCIPaBMUTb B y3JlaX 3HAYEHNUA
HaUMEHBIIMX BJIEMEHTOB B MOANEepPeBbax. "
comment -en="There are three sons after isertion.
We should clinb the tree and, maybe,
correct node |east elenment info values of subtrees.”
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<di rect >
d. current Node. parent. Set Curr ent NodeStyl e() ;
</direct>
<reverse>
d. current Node. parent. Set A dStyl e();
</reverse>
</ st ep>
<step
id="insertreturnsettings0"
description="retuns settings"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node. parent. Setd dStyl e();
</direct>
<reverse>
d. current Node. parent. Set Curr ent NodeStyl e() ;
</reverse>
</ st ep>
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</t hen>
</if>
</t hen>
<el se>
<if
id="insertisroot0"
description="is root"
| evel ="-1"
test="d.currentNode != null &anp; &anp; !d.currentNode.isRoot">
<t hen>
<step
i d="i nsert got opar ent 0"
description="to parent”
coment - r U="CeepsdaeM 3HAUEHMS HAUMEHBUMX 3JIEMEHTOB B MOINEPEeBbAX.
comrent - en="Conpar e | east val ues of subtrees."

| evel ="-1"

>

<dr aw>

</ dr aw>

<di rect >
d. current Node. Set A dStyl e();
d. nySt ack. pushl nt eger (d. current Node. t hi sChi | dNunber) ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
d. nySt ack. pushl nt eger (d. current Node. | owl) ;
d. nySt ack. pushl nt eger (d. curr ent Node. | ow2) ;
d. mySt ack. pushl nt eger (d. current Node. | ow3) ;
d. mySt ack. pushl nt eger (d. current Node. | ow4) ;
i

i f(d.currentNode. chil drenNunmber == 1)

{
d. current Node. |l owl = d. currentNode. childl. | owl;
}
i f(d.currentNode. chil drenNunmber == 2)
{
d. current Node. |l owl = d. currentNode. childl.lowl;
d. current Node. |l ow2 = d. current Node. chil d2. 1 owl;

}
i f(d.currentNode. chil drenNunmber == 3)

{
d. current Node. |l owl = d. currentNode. childl.lowl;
d. current Node. |l ow2 = d. current Node. chi | d2.1 owl;
d. current Node. |l ow3 = d. current Node. chi | d3. 1 owl;
</direct>
<reverse>

d. current Node. Set A dStyl e();
d. current Node. | o4 d. mySt ack. popl nt eger () ;
d. current Node. | ow3 d. mySt ack. popl nt eger () ;
d. cur r ent Node. | ow2 d. nySt ack. popl nteger () ;
d. current Node. | ownl d. nySt ack. popl nteger ();
int returned = d. myStack. popl nteger();
if(returned == 1)
d. current Node = d. current Node. chil dl
if(returned == 2)
d. current Node
if(returned == 3)
d. current Node
if(returned == 4)
d. current Node = d. current Node. chil d4
d. current Node. Set Current NodeStyl e();
</reverse>

d. current Node. chi | d2

d. current Node. chi | d3

</ step>
</t hen>
</if>
<step

i d="insertreturnsettings4"
description="retuns settings"
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<direct>
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</ st
</ el se>
</[if>
<step
id="inse
descri pt
| evel ="-
>
<dr aw >
<di rect >
d.in
</direct
<reverse
d.in
</revers
</ step>

</ aut 0>
<auto id="insert

<if

id="inse

descri pt

| evel ="-

test="d

>

<t hen>
<ste

</ st
<if

d. current Node. Set A dStyl e()
</direct>
<reverse>

d. current Node. Set Curr ent NodeStyl e();
</reverse>
ep>

rtend"”
i on="end"
It

sertEnd = true;
>
>
sertEnd = fal se
e>

i ntosubtree" description="insert auto">

rtischildleaf"

ion="is child | eaf"

It
current Node. chil dl.isLeaf"

p
id="insertyesitisleaf"
description="yes it is"
conment - r U="TIOCKOJIbKY TEeKylM B3JIEMEHT HaXOAOUTCHA Ha ypPOBHE,
npeueCTBylleM JIMCTbAM, MBI BCTaBJISEM Hall 3JIEMEHT
{0} cpemu ero cemomeit (ecam Takoro cpemu Hux Her)."
conment - en="Becose current elenment is positioned on |evel, preceding
the level of I|eaves
we insert our elenment {0} in-between it's sons."
comment - args="new | nteger (d.insertingEl enent)"
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<direct/>
<reverse/>
ep>

i d="insertischil drennunber2ornot"
description="is children nunber 2"
I evel ="-1"
test="d. current Node. chi | drenNunber == 2"
>
<t hen>
<if
id="insertisinsertingel enentintreel”
description="is inserting elenent in tree"

| evel ="-1"
test="d. current Node. chil dl. el ement == d.insertingEl ement |
d. current Node. chi |l d2. el enent == d. i nsertingEl enent"
>
<t hen>
<step

id="insertyesitisinsertingel ementintreel”
description="yes it is"
comrent - ru="2nemenr {0} B mepeme yxe ecTsb.
comrent - en="El enent {0} already exists."
comment - args="new | nteger (d. i nsertingEl enent)"
| evel ="1"

"
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>
<dr aw>
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
</ dr aw>
<direct/>
<reverse/>
</ step>
</t hen>
<el se>
<step
id="insertinsertel enent1"
description="insert"
comrent - r u="llocsie BCTaBKM CTaJIO TPU CHHA,
V aJITOpMTM BCTaBKM 3aBepliaeTCH. "
comment -en="There are three sons after isertion
Al gorithm ends."
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
</ dr aw>
<direct >
d. current Node. Set A dStyl e();
int returned =
d. current Node. NewChi | dLeaf (d. i nserti ngEl enent)
if(returned == 1)
d. current Node = d. current Node. childl
if(returned == 2)
d. current Node = d. current Node. chi |l d2
if(returned == 3)
d. current Node = d. current Node. chil d3
d. current Node. Set Cur r ent NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e();
d. current Node. parent . Del et eChi | d(
d. current Node. t hi sChi | dNunber)
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e() ;
</reverse>

</ step>
</ el se>
<[if>
</t hen>
<el se>
<if

id="insertisinsertingel enentintree2"
description="is inserting elenent in tree"

| evel ="-1"
test="d. current Node. chil dl. el ement == d.insertingEl ement |
d. current Node. chil d2. el enent == d.insertingEl ement |
d. current Node. chi | d3. el enent == d.insertingEl enent"
>
<t hen>
<step
id="insertyesitisinsertingel ementintree2"
description="yes it is"
comrent - ru="3nemenr {0} B nmepese yxe ecTb."
comrent -en="There is elenent {0} in tree."
conment - ar gs="new | nteger (d.insertingEl enent)"
|l evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
</ dr aw>
<direct/>
<reverse/>
</ step>
</t hen>
<el se>
<step
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id="insertinsertel erent2"
description="insert"
comrent - r u="llocsie BCTaBKM y POIOMUTEJIA CTAJIO UETHPE CHHa
comment -en="There are four sons after isertion."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
</ dr aw>
<di rect>
d. current Node. Set A dStyl e();
int returned =
d. current Node. NewChi | dLeaf (d. i nserti ngEl enent)
if(returned == 1)
d. current Node = d. current Node. childl
if(returned == 2)
d. current Node = d. current Node. chi |l d2
if(returned == 3)
d. current Node = d. current Node. chil d3
if(returned == 4)
d. current Node = d. current Node. chi | d4
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<rever se>
d. current Node. Set A dStyl e();
d. current Node. parent . Del et eChi | d(
d. current Node. t hi sChi | dNunber)
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e() ;
</reverse>
</ st ep>
<step
id="insertinsertel enent 2"
description="insert"
|l evel ="-1"
>
<dr aw >
<di rect>
</direct>
<rever se>
d. current Node. parent. Set A dStyl e();
</reverse>

</ step>
</ el se>
<[if>
</ el se>

<[if>
</t hen>
<el se>

<if

i d="insertisserchi ngel ementi nlsubtree"
description="is serching elenment in first subtree"
| evel ="-1"
test="d. current Node.| ow2 &gt; d.insertingEl enent"
>
<t hen>
<step
id="insertltl ow2"
description="It |ow2"
coment - r U="J/ICKOMEIII 2JIEMEHT MEeHblle HauMEHBLIIETO 3JIEMEeHTa
Bo BropoMm nonnepese ({0}),
MO3TOMy MMOMUCKM OyIeM NPOINOJIXaTh B II€PBOM MOoIigepene.
comment - en="Sought el enment is |ess than | east el enent
of second subtree ({0}),

so our search we'll continue in first subtree.”

conment - ar gs="new | nt eger (d. curr ent Node. | ow2) "
| evel ="1"
>
<dr aw>

d.visualizer.DrawTree();

d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
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<reverse/ >
</ st ep>
<step
id="insertcurrentel enentinit2"
description="init"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. chi | d1
d. current Node. Set Current NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
</reverse>

</ st ep>

<cal | -auto id="insertintosubtree"/>
</t hen>
<el se>

<if

i d="insertischildrennunber2ornot"”
description="is children number 2"

| evel ="-1"
test="d. current Node. chi | drenNunber == 2"
>
<t hen>
<step
id="insertgtlow2"
description="gt |ow2"
coment - r U="JckoMel1 sJieMeHT, OOJiblle HAaMMEHBUETO 3JIEMEeHTa
Bo BropoMm nonnepese ({0}),
IIOSTOMY IIOMCKMU 6yJIeM IponoJIxXaThb
BO BTOpOM nonmepese. "
comment - en="Sought el ement is greater than |east el enent
of second subtree ({0})
so our search we'll continue
in second subtree."
conment - ar gs="new | nt eger (d. curr ent Node. | ow2) "
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
</ dr aw>
<direct/>
<reverse/>
</ step>
<step
id="insertcurrentel erentinit3"
description="init"
| evel ="-1"
>
<dr aw >
<di rect>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d2
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<rever se>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e() ;
</reverse>
</ step>
<call-auto id="insertintosubtree"/>
</t hen>
<el se>
<if

i d="insertisserchingel ementi n2subtree”
description="is serching el ement in second subtree"
|l evel ="-1"
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test="d.current Node. |l ow3 &gt; d.insertingEl enent"
>

<t hen>
<step
id="insertltlow3"
description="It | ow3"
comrent - r U="VcKOMEIZ 3JIeMeHT OoJiblie
HalVMEeHbIIEeI'O B3JIEMEHTAa
Bo BropoMm nonnepese ({0}) u
MeHbIIe HaMMEHBIETI'O 3JIEMEHTAa
B Tpersem ({1}),
IIOSTOMY IIOMCKM GyHeM IponoJIXaThb
BO BTOpPOM nonmepese.
comment - en="Sought el enent is greater
than | east el enent
of second subtree ({0})
and | ess than | east el enent
of the third subtree ({1}),
so our search we'll continue
in second subtree."
comment - ar gs="new | nt eger (d. current Node. | ow2) ,
new | nt eger (d. current Node. | ow3) "
l evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/>
</ step>
<step

id="insertcurrentel enentinit4"
description="init"
l evel ="-1"
>
<dr aw >
<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d2
d. current Node. Set Cur r ent NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e();
</reverse>
</ step>
<call -auto id="insertintosubtree"/>
</t hen>
<el se>
<step
i d="insertgtl owd"
description="gt | ow3"
comrent - r U="VickoMel 3JieMeHT 6oJblle
HaVIMEeHBbIIET'O 3JIEMEHTa
B Tperbem nonnepese ({0}),
IIOSTOMY IIOMCKM GyHeM IpoOoJIXaThb
B TpeTheM nonmepese. "
comment - en="Sought el enent is greater
than | east el enent
of third subtree ({0}),
so our search we'll continue
inthird subtree.'
comment - ar gs="new | nt eger (d. current Node. | ow3) "
| evel =" 1"
>
<dr aw>
d.visualizer.Drawlree();
d. visualizer. UpdateScreen();
</ dr aw>
<direct/>
<reverse/>
</ st ep>
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<step

id="insertcurrentel enentinit5b"
description="init"

| evel ="

>

<dr aw >
<direct >

-1

d. current Node. Set A dStyl e();

d. current Node =

d. current Node. chi | d3

d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<rever se>

d. current Node. Set A dStyl e();

d. current Node =

d. current Node. parent;

d. current Node. Set Cur r ent NodeStyl e() ;

</reverse>

</ step>

<call-auto id="insertintosubtree"/>

</ el se>
<[if>

</ el se>

</if>
</ el se>

<[if>

<if

id="insertis4"
description="is 4 children"

| evel ="-1"

test="d. current Node. parent. chi | drenNumber == 4">

<t hen>
<step

i d="i nsertgot oparent 1"
description="to parent”

| evel ="-1"

>

<dr aw >
<di rect >
d.tree. Set Defaul t Styl es();

d. nySt ack. pushl nt eger (d. current Node. t hi sChi | dNunber) ;

</ st ep>
<step

d. current Node =

d. current Node. parent;

d. current Node. Set Current NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e() ;

int returned =
if(returned == 1)
d. current Node
if(returned == 2)
d. current Node
if(returned == 3)
d.currenthbde
if(returned == 4)
d. currenthbde

d
d
d
d

d. nySt ack. popl nt eger () ;

current Node. chi | d1
current Node. chi | d2
current Node. chi | d3
current Node. chi | d4;

d. current Node. Set Current NodeStyl e();
</reverse>

id="insertinsertel enent 3"
description="insert"

coment -ru="y yszna crano 4 ceHa,
TeM caMbeM [06aBJifgf ChHHA €70 POAUTEJIO

IIOSTOMY MEL pa36MBaeM €ero Ha

comment - en="Current node have four children
so we divide this node in

| eve

>

two adding by this operation child to his parent.

=

<dr aw>
d.visualizer.DrawTree();

d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<di rect >
d. current Node. Del et eChi | d(4)
d. current Node. Del et eChi | d(3)

returned =
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d. current Node.
parent. NewChi | dl nterior(d. current Node. chil d3,
d. current Node. chi |l d4);
if(returned == 2)
d. current Node. parent . chi | d2. Set Current NodeStyl e();
if(returned == 3)
d. current Node. parent . chi | d3. Set Current NodeStyl e();
if(returned == 4)
d. current Node. par ent . chi | d4. Set Current NodeStyl e();
</direct>
<reverse>
Node t enpNode;
i f(d.currentNode. t hi sChi | dNumber == 1)
{
tenpNode = d. current Node. parent. chil d2;
d. current Node. parent . Del et eChil d(2);
d. cur rent Node. AddChi | d(t enpNode. chi | d1);
d. current Node. AddChi | d(t enpNode. chi | d2);

}

i f(d.currentNode. t hi sChi | dNunmber == 2)

{
tenpNode = d. current Node. parent. chil d3;
d. current Node. parent . Del et eChi | d(3);
d. cur rent Node. AddChi | d(t enpNode. chi | d1);
d. cur rent Node. AddChi | d(t enpNode. chi | d2);

}

i f(d.currentNode. t hi sChi |l dNunber == 3)

{
tenpNode = d. current Node. parent. chil d4;
d. current Node. parent . Del et eChil d(4);
d. current Node. AddChi | d(t enpNode. chi | d1);
d. current Node. AddChi | d(t enpNode. chi | d2);

}
i f(d.currentNode. t hi sChi | dNunmber == 4)

{
tenpNode = d. current Node. parent. chil d3;
d. current Node. parent . Del et eChi | d(3);
d. cur rent Node. AddChi | d(t enpNode. chi | d1);
d. current Node. AddChi | d(t enpNode. chi | d2);
}

d. current Node. Set A dStyl e();
int returned = d. currentNode. Fi ndChi | d(d.insertingEl enent);
if(returned ==
d. current Node. chi | d1. Set Current NodeStyl e();
if(returned ==
d. current Node. chi | d2. Set Cur r ent NodeStyl e();
if(returned == 3)
d. current Node. chi | d3. Set Current NodeStyl e();
if(returned == 4)
d. current Node. chi | d4. Set Cur r ent NodeStyl e();

d. current Node. Set Current NodeStyl e();
</reverse>
</ st ep>
<step
i d="i nsert gonewnode"
description="to new node"
| evel ="-1"
>
<dr aw >
<di rect >
i f(d.currentNode. t hi sChi | dNumber == 1)
{
d. current Node. Set A dStyl e();
d. current Node. parent. chil d2. Setd dStyl e();

}
i f(d.currentNode. t hi sChi | dNunmber == 2)

{
d. current Node. Set A dStyl e();
d. current Node. parent. chil d3. Setd dStyl e();

}
i f(d.currentNode. t hi sChi | dNunber == 3)

{
d. current Node. Set A dStyl e();
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d. current Node. parent. chil d4. Setd dStyl e();

</direct>
<reverse>
i f(d.currentNode. t hi sChi | dNumber == 1)
{
d. current Node. Set Curr ent NodeStyl e()
d. current Node. parent . chi | d2. Set Current NodeStyl e();

}
i f(d.currentNode. t hi sChi |l dNunber == 2)

{
d. current Node. Set Curr ent NodeSt yl e()

d. current Node. parent . chi | d3. Set Current NodeStyl e();

}
i f(d.currentNode. t hi sChi |l dNunber == 3)

{
d. current Node. Set Curr ent NodeSt yl e()
d. current Node. parent . chi | d4. Set Current NodeStyl e();
}
</reverse>

</ step>
<if id="insertisnot42"
description="is not 4 children"
| evel ="-1"
test="d. current Node. parent. chi |l drenNumber != 4">
<t hen>
</t hen>
</[if>
</t hen>
<el se>
<step
i d="i nsert got opar ent 2"
description="to parent”
coment - r U="CeepseM 3HAUEHMS HAMMEHBLUMX 3JIEMEHTOB B MNOANEPEBbLAX. "
comrent - en="Conpar e | east val ues of subtrees."

| evel ="-1"

>

<dr aw >

<di rect >
d. current Node. Set A dStyl e() ;
d. nySt ack. pushl nt eger (d. cur rent Node. t hi sChi | dNunber) ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
d. mySt ack. pushl nt eger (d. current Node. | owl) ;
d. nySt ack. pushl nt eger (d. curr ent Node. | ow2) ;
d. nySt ack. pushl nt eger (d. cur r ent Node. | ow3) ;
d. mySt ack. pushl nt eger (d. current Node. | ow4) ;
i

i f(d.currentNode. chil drenNunber == 1)

-~

d.current Node. |l owl = d. currentNode. childl.|owl;

}
i f(d.currentNode. chil drenNunber == 2)
{
d. current Node. | owl
d. current Node. | ow2

d. current Node. chi | d1. | owl;
d. current Node. chi |l d2. | owl;

}
i f(d.currentNode. chil drenNunber == 3)

{
d. current Node. |l owl = d. currentNode. childl.|owl;
d. current Node. |l ow2 = d. current Node. chil d2. 1 owl;
d. current Node. | ow3 = d. current Node. chi |l d3. 1 owl;
</direct>
<reverse>

d. current Node. Set A dStyl e() ;
d. current Node. | o4 d. nySt ack. popl nteger () ;
d. cur rent Node. | ow3 d. nySt ack. popl nteger () ;
d. curr ent Node. | ow2 d. mySt ack. popl nteger () ;
d. current Node. | owl d. mySt ack. popl nteger () ;
int returned = d. nmyStack. popl nteger();
if(returned == 1)

d. current Node = d. current Node. chil dl
if(returned == 2)

d. current Node = d. current Node. chil d2
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if(returned == 3)
d. current Node = d. current Node. child3
if(returned == 4)
d. current Node = d. current Node. chil d4
d. current Node. Set Current NodeStyl e();
</reverse>
</ st ep>
<step
id="insertreturnsettings3"
description="retuns settings"
| evel ="-1"
>
<dr aw >
<di rect >
d. current Node. Set A dStyl e() ;
</direct>
<reverse>
d. current Node. Set Current NodeStyl e();
</reverse>
</ st ep>
</ el se>
</if>
</ el se>
<[if>

</ aut o>

<auto id="del ete" description="del ete auto">

<if
i d="del et ei streeenpty"
description="is tree enpty"
| evel ="-1"
test="d.tree.chil drenNunber == 0"
>
<t hen>
<step
i d="del etetreeenpty"
description="tree is enpty"
coment - r u="JlepeBo mycTo, M yIOaJgeMOTI'O 3JIeMeHTa B HeM Her. "
conment-en="Tree is enpty. So required elenment is certainly mssing."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een()
</ dr aw>
<direct/>
<reverse/>
</ st ep>
</t hen>
<el se>
<step
i d="del etecurrentel enentinitl"
description="init"
|l evel ="-1"
>
<dr aw>
</ dr aw>
<direct>
d. current Node = d.tree.root Nodel
d. current Node. Set Current NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e()
</reverse>
</ step>
<step
i d="del et ebegi nsfronroot"
description="begins fromroot"
commrent - r u="Crauana Hammem {0}.
[lpy 3TOM MOBTOPAKNTCH INEMCTBUA ajilOpUTMa Noucka. "
comment-en="At first we'll find {0}.
And search algorithnms actions are repeated."
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conmment - ar gs="new | nt eger (d. del eti ngEl enent )"
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<direct/>
<reverse/>

</ st ep>
<call -auto id="del etefronsubtree"/>

</ el se>

</if>
i d="del et ei s10"
description="is 1 children"

<if

| evel ="-1"
test="d.tree.root Nodel. chi |l drenNunber == 1">
<t hen>
<step
i d="del et ei nsert el enent 0"
description="insert"
conment -ru="y ysma ocTajicd OAOMH CHH, [IO0O3TOMYy M €TI0 yIajifgeM
a ero CeH CTAHOBUTCSH KOpHeM. "
conment - en="Node have only one son, so we'll remove him
and his son will become the root."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een()
</ dr aw>
<direct>
d.tree. Del eteChil d(1)
d.tree. AddChi | d(d. tree. root Nodel. childl);
d. tree. root Nodel. Set Current NodeStyl e();
</direct>
<rever se>
d.tree.root Nodel. Set A dStyl e();
d.tree. Del eteChild(1)
d.tree. NewChil dlnterior(d.tree.root Nodel);
</reverse>
</ st ep>
<step
i d="del et er et urnsseti ngs0"
description="returns setings"
| evel ="-1"
>
<dr aw>
</ dr aw>
<di rect >
d.tree. root Nodel. Set A dStyl e();
</direct>
<reverse>
d. tree. root Nodel. Set Current NodeStyl e();
</reverse>
</ st ep>
</then>
<el se>
<if

i d="del et ei sroot 0"
description="is root"
| evel ="-1"
test="d.currentNode != null &anp; &np; !d.currentNode.isRoot">
<t hen>
<step
i d="del et egot opar ent 2"
description="to parent”
coment - r U="CeepsdeM 3HAUEHMSI HAUMEHBUMX 3JIEMEHTOB B IOINEPEBbIX
Ecau OB ynoajleH HepBHﬁ BJIEMEHT B HEKOTOPOM IoInImepere
TO MBI BO3BpalaeM HOBOE HAalMMEHblIlee 3Ha4YeHUre
IIOOHVMMAaACh BBEPX IO OepeBy
OO TeX IIOop IIOKa IonImepeBo, M3 KOTOPOI'O MBI BEPHYJIMCH,
ABJIAETCA I[IE€PBEBEM
Kak TOJIBKO »TO CTajlo He Tak
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MBI IOJIA OAHHOI'O BJIEMEHTa MeHAEeM HalMMeHbllee 3HadveHUMe
TOI'O InogrmepeBa us3
KOTOPOI'O MEI BEPHYJIMCH Ha HOBOE. "
conment - en="Conpare | east val ues of subtrees."
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. visual i zer. Updat eScreen();

</ dr aw>

<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
d. mySt ack. pushl nt eger (d. current Node. | owl) ;
d. nySt ack. pushl nt eger (d. cur r ent Node. | ow2) ;
d. nySt ack. pushl nt eger (d. cur r ent Node. | ow3) ;
d. mySt ack. pushl nt eger (d. current Node. | ow4) ;
i

i f(d.currentNode. childrenNunber == 1)

d. current Node. |l owl = d. currentNode. childl.|owl;

—~

i f(d.currentNode. chil drenNunber == 2)

-~

d. current Node. | owl
d. current Node. | ow2

d. current Node. chi | d1. | owl;
d. current Node. chi |l d2. | owl;

}
i f(d.currentNode. chil drenNunber == 3)

{
d. current Node.l owl = d. currentNode. childl. | owl;
d. current Node. | ow2 = d. current Node. chil d2. 1 owl;
d. current Node. | ow3 = d. current Node. chil d3. 1 owl;
</direct>
<reverse>
d. current Node. Set A dStyl e() ;
d. current Node. | ow4 = d. nySt ack. popl nteger();
d. current Node. | ow3 = d. nySt ack. popl nteger();
d. current Node. |l ow2 = d. nySt ack. popl nteger();
d. current Node. | owl = d. nyStack. popl nteger();

int returned = d.current Node. Fi ndChi | d(d. del eti ngEl enent);
if(returned == 1)
d. current Node = d. current Node. chil dl
if(returned == 2)
d. current Node = d. current Node. chil d2
if(returned == 3)
d. current Node = d. current Node. child3
d. current Node. Set Current NodeStyl e();
</reverse>

</ st ep>
</t hen>
</if>
<step

i d="del et ereturnssetingsl"
description="returns setings"
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()
</ dr aw>
<di rect >
d.tree.root Nodel. Set A dStyl e();
</direct>
<reverse>
d. tree. root Nodel. Set Current NodeStyl e();
</reverse>

</ st ep>
</ el se>
</[if>
<step

i d="del et eend"”
descri pti on="end"
| evel ="-1"
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>
<dr aw >
<di rect >

d. del et eEnd
</direct>
<reverse>

d. del eteEnd = fal se
</reverse>

</ step>

true;

</ aut o>
<auto id="del etefronsubtree" description="del ete auto">

<if
i d="del etei schildleaf"
description="is child leaf"
| evel ="-1"
test="d. current Node. chi | d1.i sLeaf"
>
<t hen>
<step
i d="del eteyesitisleaf"
description="yes it is"
conment - r U="TIOCKOJIbKY TEeKyUM BJIEMEHT HaXOOUTCA Ha ypOBHE
NpenuecTByOWLEM JIMCTbAM, Mbl ynansem Ham sjemedT {0}
U3 eT0 CHEHOBEN
ecyM OH CpenM HUX ecTb"
conment - en="Becose current elenment is positioned on |evel, preceding
the level of |eaves, we delete our elenment {0}
in-between it's sons."
comment - ar gs="new | nt eger (d. del eti ngEl enent)"
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visual i zer. Updat eScr een()
</ dr aw>
<direct/>
<reverse/ >
</ st ep>
<if
i d="del et ei schi | dr ennunber 2or not "
description="is children nunber 2"
| evel ="-1"
test ="d. current Node. chi | dr enNunber == 2"
>
<t hen>
<if
i d="del et ei sdel eti ngel ementi ntreel”
description="is deleting elenent in tree"

| evel ="-1"
test="d. current Node. chil dl. el enent != d. del eti ngEl enent
&anp; &anp;
d. current Node. chil d2. el enent != d. del eti ngEl enent"
>
<t hen>
<step

i d="del et enoi ti snot del eti ngel emrenti ntreel"
description="no it is not"
comment - ru="3nemenra {0} B nepese uetr"
comment -en="There is elenent {0} in tree"
comment - ar gs="new | nt eger (d. del eti ngEl enent)"
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
</ dr aw>
<direct/>
<reverse/>
</ step>
</t hen>
<el se>
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</ step>
</ el se>
<[if>
</t hen>
<el se>
<if

<step

i d="del et ei nsertel enent 1"
description="insert"

comrent - r u="locJse ymaneHus OCTAaJICA OIUH ChIH.

"

comment -en="There is only one son

in tree after renoving."

| evel =" 1"

>

<dr aw>

d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;

</ dr aw>
<di rect>

int returned =

d. current Node. Fi ndChi | d(d. del eti ngEl enent) ;
if(returned == 1)

d. current Node. Del eteChi | d(1);
if(returned == 2)

d. current Node. Del et eChi | d(2);

</direct>
<reverse>

d. current Node. NewChi | dLeaf (d. del eti ngEl enent);
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();

</reverse>

i d="del et ei si nsertingel enentintree2"
description="is inserting elenent in tree"

| evel ="-1"
test="d. current Node. chil d1. el enent != d. del eti ngEl ement
&anp; &anp;
d. current Node. chil d2. el enent ! = d. del eti ngEl enent
&anp; &anp;
d. current Node. chi |l d3. el enent != d. del eti ngEl enent"
>
<t hen>
<step

i d="del et eyesi tisinsertingel ementintree2"
description="yes it is"

comrent - ru="2nemenra {0} B mepeme Her.

"

comment -en="There is elenent {0} in tree."
comment - args="new | nt eger (d. del eti ngEl enent)"
| evel ="1"

>

<dr aw>

d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;

</ dr aw>
<direct/>
<reverse/ >

</ step>

</t hen>
<el se>
<step

i d="del et ei nsertel enent 2"
description="insert"
comrent - r U="TlockoJNbKY MOCJI€ BCTABKU

CTaJiIO IOBa CeEHAa B IOAaHHOM IIoIIOepeBe
OCTaJIOCh CBEPUTH B y3JlaX 3HAYEHNUA
HaVMEeHBUNMX 3JIEMEHTOB B nonnepesqu."

conment -en="There are two sons after renoving

We should clinmb the tree and, maybe
correct node | east el ement
info values of subtrees."

| evel =" 1"

>

<dr aw>

d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
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</ dr aw>
<di rect>
int returned =
d. current Node. Fi ndChi | d(d. del eti ngEl enent) ;
if(returned == 1)
d. current Node. Del eteChi | d(1);
if(returned == 2)
d. current Node. Del et eChi | d(2);
if(returned == 3)
d. current Node. Del et eChi | d(3);
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<rever se>
d. current Node. NewChi | dLeaf (d. del eti ngEl enent);
</reverse>

</ step>
</ el se>
</if>
</ el se>

<[if>
</t hen>
<el se>

<if

i d="del et ei sdel eti ngel ementi nlsubtree"
description="is deleting elenent in first subtree"
| evel ="-1"
test="d. current Node.| ow2 &gt; d.del etingEl enent"
>
<t hen>
<step
id="deleteltl ow2"
description="It |ow2"
conment - r U="VICKOMEII BJIEMEHT MeHblle HaVMeHbIIeTO 3JIeMeHTa
Bo BropoMm nonnepese ({0}),
IIOSTOMY IIOMCKMU 6yJIeM nIponoJIXaTh B IIE€PBOM.
comment - en="Sought el enment is |ess than | east el ement
of second subtree ({0}),

so our search we'll continue in first subtree."
comment - ar gs="new | nt eger (d. curr ent Node. | ow2) "
| evel =" 1"
>
<dr aw>

d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/ >
</ st ep>
<step
i d="del etecurrentel enentinit2"
description="init"
| evel ="-1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d1
d. current Node. Set Current NodeStyl e();
</direct>
<rever se>
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
</reverse>

</ st ep>

<call -auto id="del etefronsubtree"/>
</t hen>
<el se>

<if

i d="del et ei schi | dr ennunber 2or not "
description="is children nunber 2"
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| evel ="

L

test="d. current Node. chi | drenNunber == 2"

>
<t hen>

<step

id="insertgtlow"
description="gt |ow2"

comrent - r U="JIckoMell 3JIEMEHT, OOJiblle HAaVMMEHbLIETO 3JIEMEeHTa

Bo BropoMm nonnepese ({0}),
NO3TOMy MOMCKM ByIeM MNPOINOJIKATH
BO BTOpOM Mnonmepese. "

comment - en="Sought el ement is greater than | east el ement

of second subtree ({0})
so our search we'll continue
in second subtree."
conment - ar gs="new | nt eger (d. curr ent Node. | ow2) "
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
</ dr aw>
<direct/>
<reverse/>

</ step>
<step

i d="del et ecurrentel erenti nit3"
description="init"
| evel ="-1"
>
<dr aw>
</ dr aw>
<direct >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d2
d. current Node. Set Cur r ent NodeStyl e() ;
</direct>
<rever se>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur r ent NodeStyl e();
</reverse>

</ step>
<call -auto id="del etefronsubtree"/>

</t hen>

<el se>
<if

i d="del et ei sserchi ngel ementi n2subtree”
description="is serching el ement in second subtree"
| evel ="-1"
test="d. current Node.| ow3 &gt; d.del eti ngEl enent"
>
<t hen>
<step
id="del eteltl ow3"
description="It | ow3"
comrent - r U="JIcKOMEIZ 3JIeMeHT OoJiblie
HalVMeHbIIeI'O B3JIEMEHTAa
Bo BropoMm nonnepese ({0}) u
MEeHbIIe HaMMEHBUETI'O 3JIEMEHTAa
B Tpernvem ({1}),
IIOSTOMY IIOMCKM GyHeM IponoJIXaThb
BO BTOpPOM nonmepese.
comment - en="Sought el enment is greater than
| east el ement of second subtree
and | ess than | east el enent
of the third subtree ({1}),
so our search we'll continue
in second subtree."

({on)

comment - ar gs="new | nt eger (d. current Node. | ow2) ,
new | nt eger (d. current Node. | ow3) "

| evel =" 1"
>

<dr aw>
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d.visualizer.Drawlree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/>
</ st ep>
<step
i d="del et ecurrentel enentinit4"
description="init"
l evel ="-1"
>
<dr aw>
</ dr aw>
<di rect>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d2
d. current Node. Set Cur r ent NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur rent NodeStyl e();
</reverse>
</ step>
<cal |l -auto id="del etefronsubtree"/>
</t hen>
<el se>
<step
i d="del et egt | ow3"
description="gt | ow3"
comrent - r U="JIcKOMBIZ 3JIEMEHT GOJiblie HaVMEeHbIEeT O
snemenTa B Tperbem nonnepese ({0}),
IIOSTOMY IIOMCKM GyHeM IpoIOoJIXaThb
B TperTbeM nonmepese.
comment - en="Sought el enent is greater than |east
el ement of third subtree ({0}),
so our search we'll continue
in third subtree.’
comment - ar gs="new | nt eger (d. current Node. | ow3) "
|l evel ="1"
>
<dr aw>
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<direct/>
<reverse/>
</ step>
<step
i d="del etecurrentel enentinit5"
description="init"
l evel ="-1"
>
<dr aw>
</ dr aw>
<di rect>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chil d3
d. current Node. Set Cur r ent NodeStyl e();
</direct>
<reverse>
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur rent NodeStyl e();
</reverse>

</ step>
<cal |l -auto i d="del etefronsubtree"/>
</ el se>
</if>
</ el se>
<[if>
</ el se>

</if>
<if id="del eteisl"
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description="is 1 children"
I evel ="-1"
test="d. current Node. chi | drenNunber == 1">
<t hen>
<if
i d="del eteisitilchild"
description="is it 1 child"
| evel ="-1"
t est ="d. current Node. t hi sChi | dNunber == 1"
>
<t hen>
<if
i d="del et ei s3chi | dreni n2chi | d"
description="is it 1 child"
|l evel ="-1"
test="d. current Node. parent. chil d2. chi |l drenNunber ==
>
<t hen>
<step
i d="del et e3chi | dreni n2chi | d"
description="insert"
comrent - r u="OTHrMaeM OIMH 3JIEMEHT y Opara
(y Hero ux Tpwu)."
comment -en="W take one el enent from brother."

|l evel =" 1"
>
<dr aw>
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
</ dr aw>
<direct >
Node t enpNode =
d. current Node. parent . chi | d2. chil d1
d. current Node. parent . chi | d2. Del et eChi | d(1)
d. current Node. AddChi | d(t enpNode)
</direct>
<reverse>

Node tenpNode = d. current Node. chil d2;
d. current Node. Del et eChi | d(2);
d. current Node. parent.
chi | d2. AddChi | d(t enpNode) ;
</reverse>
</ step>
</t hen>
<el se>
<step id="del et e2chil drenin2child"
description="insert"
comrent - r u="0O6benuHaeM OAHHBDL y3€Jl C ero OpaToM.
comment - en="\We conbi ne this node and
it's brother."

| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d.visualizer.UpdateScreen();
</ dr aw>
<direct>
Node tenpNode = d. current Node. chil d1;
d. current Node. parent . Del eteChil d(1);
d. current Node. parent.
chi I d1. AddChi | d(t enpNode) ;
d. current Node = d. current Node. parent.childl
d. current Node. Set Cur r ent NodeStyl e();
</direct>
<reverse>

d. current Node. Set A dStyl e();
Node tenpNode = d. current Node. chil d1;
d. current Node. Del eteChi | d(1);
d. current Node. parent.
NewChi | dl nt eri or (t empNode) ;
d. current Node = d. current Node. parent.childl
d. current Node. Set Cur r ent NodeStyl e();
</reverse>
</ st ep>
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</ el se>
</if>
</t hen>
</if>
<if
i d="del eteisit2child"
description="is it 2 child"
| evel ="-1"
test="d. current Node. t hi sChi | dNunmber == 2"
>
<t hen>
<if
i d="del et ei s2chi | dreni nparent"
description="is it 2 child"
| evel ="-1"
test="d. current Node. parent. chi | drenNunber ==
>
<t hen>
<if
i d="del et ei s3chi |l dreni nlchild"
description="is it 1 child"

| evel ="-1"
test ="d. current Node. parent. chi | d1. chi | dr enNunber
== 3"
>
<t hen>
<step
i d="del et e3chi | dreni nlchild"
description="insert"
comrent - r u="OTHMMaeM OOVH 3JIEMEHT y Opara
(y Hero ux Tpu)."
comment - en="Weé take one el enent
from brother."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visual i zer. Updat eScreen();
</ dr aw>
<direct>
Node t enpNode =
d. current Node.
parent.childl.child3
d. current Node. parent . chi |l dl
Del eteChil d(3);
d. cur rent Node. AddChi | d(t enpNode) ;
</direct>
<reverse>
Node tenpNode = d. current Node. chil d1;
d. current Node. Del et eChi | d(1)
d. current Node. parent . chil dl
AddChi | d(t enpNode) ;
</reverse>
</ step>
</t hen>
<el se>

<step id="del ete2childreninlchild"
description="insert"
comment - r u="06benuHAEeM IOaHHB y3eJ
c ero Gparom. "
comment - en="We conbi ne this node and
it's brother."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visual i zer. Updat eScreen();
</ dr aw>
<direct>
Node tenpNode = d. current Node. chil d1;
d. current Node. parent . Del et eChi | d(2)
d. current Node. parent . chi |l dl1
AddChi | d(t enpNode) ;
d. current Node =
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d. current Node. parent . chi |l d1

d. current Node. Set Curr ent NodeSt yl e()
</direct>
<reverse>

d. current Node. Set A dStyl e();

Node tenpNode = d. current Node. chi | d3;

d. current Node. parent . chi |l dl

Del et eChi | d(3);

d. current Node. parent .

NewChi | dl nt eri or (t enpNode) ;

d. current Node =

d. current Node. parent . chi |l d2

d. current Node. Set Curr ent NodeSt yl e()
</reverse>

</ st ep>
</ el se>
<[if>
</t hen>
<el se>
<if

i d="del et ei s3chi | dreni nlchildl"

description="is it 1 child"

| evel ="-1"

test="d. current Node. parent. chil d1. chi | dr enNunber

>
<t hen>
<step
i d="del et e3chi | dreni nlchil d1"
description="insert"
comrent - r u="OTHuMaeM OAVH 32JIEMEHT y Opara
(y Hero ux Tpu)."
coment - en="We t ake one el enment
from brother."
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<di rect >
Node t enpNode =
d. current Node.
parent.childl.child3
d. current Node. parent . chil dl1
Del et eChi | d(3);
d. current Node. AddChi | d(t enpNode) ;
</direct>
<reverse>
Node tenpNode = d. current Node. chil d1;
d. current Node. Del et eChi | d(1)
d. current Node. parent . chi |l dl1
AddChi | d(t enpNode) ;
</reverse>
</ step>
</ then>
<el se>
<if

i d="del et ei s3chi | dreni n3chi |l d"
description="is it 1 child"
| evel ="-1"
test="d. current Node. parent. chi |l d3
chi | drenNunber == 3"
>
<t hen>
<step
i d="del et e3chi | dreni n3chi | d"
description="insert"
conment - r u="OTHMMaeM OOMH 3JIEMEHT
y Bpara
(y Hero mx Tpm)."
coment - en="We take one el enent
frombrother."
| evel =" 1"
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>
<dr aw>
d.visualizer.DrawTree();
d. visualizer. Updat eScreen();
</ dr aw>
<direct>
Node t enpNode =
d. current Node. parent .
chi 1 d3. chil di;
d. current Node. parent .
chil d3. Del eteChil d(1);
d. cur r ent Node.
AddChi | d(t enpNode) ;
</direct>
<reverse>
Node t enpNode =
d. current Node. chi | d2;
d. current Node. Del et eChi | d(2);
d. current Node. parent . chi | d3.
AddChi | d(t enpNode) ;
</reverse>
</ st ep>
</ then>
<el se>
<step id=
"del et e2chi | dr eni nland2chi | d"
description="insert"
coment - r U="06benMHAEM IOaHHBI
y3eJ
c ero oparom. "
conmment - en="We conbi ne this node
and it's brother."
| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visual i zer. Updat eScreen();
</ dr aw>
<direct>
Node tenpNode =
d. current Node. chi | d1;
d. current Node. parent .
Del et eChi | d(2);
d. current Node. parent . chi | d1.
AddChi | d(t enpNode) ;
d. current Node =
d. current Node.
parent. chil di;
d. cur r ent Node.
Set Cur r ent NodeStyl e() ;
</direct>
<reverse>
d. current Node. Set A dStyl e() ;
Node t enpNode =
d. current Node. chi | d3;
d. current Node. parent . chi | d1.
Del et eChil d(3);
d. current Node. parent .
NewChi | dl nt eri or (
t enpNode) ;
d. current Node =
d. current Node.
parent. chil d2;
d. current Node.
Set Current NodeStyl e();
</reverse>
</ st ep>
</ el se>
</if>
</ el se>
</if>
</ el se>
</if>
</t hen>



</if>
<if
i d="del eteisit3child"
description="is it 3 child"
| evel ="-1"
test="d. current Node. t hi sChi | dNunber == 3"
>
<t hen>
<if
i d="del et ei s3chi | dreni n2chi | d1"
description="is it 1 child"
| evel ="-1"
test="d. current Node. parent. chil d2. chil drenNunber ==
>
<t hen>
<step
i d="del et e3chi | dreni n2chi | d1"
description="insert"
comrent - r u="OTHrMaeM OIMH 3JIEMEHT y Opara
(y mero ux Tpu)."
comment - en="\W take one el enment from brother."

| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. visualizer. UpdateScreen();
</ dr aw>
<direct >
Node t enmpNode =
d. current Node. parent . chi | d2. chil d3
d. current Node. parent . chi | d2. Del et eChi | d( 3)
d. current Node. AddChi | d(t enpNode)
</direct>
<reverse>

Node tenpNode = d. current Node. chil di;
d. current Node. Del et eChi | d(1);
d. current Node. parent .
chi | d2. AddChi | d(t enpNode) ;
</reverse>
</ step>
</t hen>
<el se>
<step id="del ete2childrenin2childl"
description="insert"
comrent - r u="O0benuHseM OAHHBEM y3eJ C ero oparTom. "
comment - en="\We conbi ne this node and
it's brother."

| evel =" 1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;
</ dr aw>
<di rect>
Node tenpNode = d. current Node. chil d1;
d. current Node. parent . Del et eChi | d(3);
d. current Node. parent.
chi | d2. AddChi | d(t enpNode) ;
d. current Node = d. current Node. parent. chil d2
d. current Node. Set Cur rent NodeStyl e();
</direct>
<reverse>

d. current Node. Set A dStyl e();
Node tenpNode = d. current Node. chi | d3;
d. current Node. parent . chi | d2. Del et eChi | d( 3)
d. current Node. parent .
NewChi | dl nt eri or (t enmpNode) ;
d. current Node = d. current Node. parent. chil d3
d. current Node. Set Cur rent NodeStyl e();
</reverse>
</ step>
</ el se>
</if>
</t hen>
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</[if>
<step
i d="del et egot oparent"
description="to parent”
| evel ="-1"
>
<dr aw >
<di rect >
i f(d.currentNode. parent. chil drenNunmber == 1)
{
d. current Node. Set A dStyl e();
d. current Node = d. current Node. par ent
d. current Node. Set Curr ent NodeSt yl e()

</direct>
<reverse>
i f(d.currentNode. chil drenNunmber == 1)
{
d. current Node. Set A dStyl e();
int returned = d.current Node
Fi ndChi | d(d. del eti ngEl enment)
if(returned == 1)
d. current Node = d. current Node. childl
if(returned == 2)
d. current Node = d. current Node. chil d2
if(returned == 3)
d. current Node = d. current Node. chil d3
d. current Node. Set Curr ent NodeStyl e()
}
</reverse>
</ st ep>
</then>
<el se>
<step
i d="del et egot opar ent 1"
description="to parent"
comment - r u="CeepseM 3HAUEHMS HAMMEHBLUMX 3JIEMEHTOB B MOAIEPEBbSX.
Ecom OBl yHajieH [EPBHM 3JIEMEHT B HEKOTOPOM IOIIepeBe,
TO MEI BO3BpallaeM HOBOE€ HalMMeEHbllee 3HadeHMe I[IOIOHMMAaAChb
BBEPX IO HOEPpEBY
OO TeX IIOp IOoKa NommepeBOo M3 KOTOPOI'O MBI BEPHYJIMCH
ABJIAETCHA IIEPBEIM.
Kak TOJBKO 3TO CTaJjio He Tak,
MBI OJI4 IOAaHHOI'O 3JIEMEHTa MeHAeM HalMMeHbllee 3HaueHUte
TOT'O ImogrmepeBa m3
KOTOPOT'O ME BEPHYJMUCH Ha HOBOE.
conmment - en="Conpar e | east val ues of subtrees."
| evel ="1"
>
<dr aw>
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen() ;

</ dr aw>

<di rect >
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
d. nySt ack. pushl nt eger (d. current Node. | owl) ;
d. nySt ack. pushl nt eger (d. curr ent Node. | ow2) ;
d. mySt ack. pushl nt eger (d. curr ent Node. | ow3) ;
d. mySt ack. pushl nt eger (d. curr ent Node. | ow4) ;
i

i f(d.currentNode. chil drenNunmber == 1)

d. current Node.l owl = d. current Node. childl. | owl;

—~

i f(d.currentNode. chil drenNunmber == 2)

—~

d. current Node. | owl
d. current Node. | ow2

d. current Node. chil d1.1 owl;
d. current Node. chi |l d2. | owd;

i f(d.currentNode. chil drenNunmber == 3)

{
d. current Node. | owl

d. current Node. | ow2
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d. current Node. | ow3 = d. current Node. chi |l d3. 1 owd;

</direct>
<reverse>
d. current Node. Set A dStyl e();
d. current Node. | o4 d. mySt ack. popl nteger () ;
d. current Node. | ow3 d. mySt ack. popl nteger () ;
d. cur r ent Node. | ow2 d. nySt ack. popl nteger () ;
d. cur rent Node. | owl d. nySt ack. popl nteger () ;
int returned = d. current Node. Fi ndChi | d(d. del eti ngEl enent);
if(returned == 1)
d. current Node = d. current Node. childl
if(returned == 2)
d. current Node = d. current Node. chil d2
if(returned == 3)
d. current Node = d. current Node. chil d3
d. current Node. Set Current NodeStyl e();
</reverse>
</ st ep>
</ el se>
<[if>
</ el se>
</if>

</ aut o>

</ al gorithne

Tree23-Configuration.xml (koHpurypauus)

<?xm version="1.0" encodi ng="W NDOA5- 1251" ?>
<confi guration>
<l -- TlapamMeTph NaHeayu ynpaBJieHUs - - >

<property description="Bucora o6nacTu xommeHTapud' param="conment-hei ght"
val ue="80"
/>

<message description="Hannuce &quot; Snemenr&quot ;" parane"| abel -el enent "
message- r u="3smement"
message- en="El enent "
/>

<button description="llapamerps kHOnkm notasyenus" paranm="button-add"
capti on-ru="Jo6aeurs"
capti on-en="Insert"
hi nt -ru="JIo6aeurs snement"
hi nt-en="Add el ement"
/>

<button description="llapameTrps xHOnku ynanenus' param="button-renove"
caption-ru="ygamurs "
capti on-en="Del et e"
hi nt - ru="Ygamure snement"
hi nt-en="Renove el enent"
/>

<button description="llapamerps xkHonkm nomcka" paranm="button-find"
capti on-ru="HarTun"
capti on- en="Fi nd"
hi nt - ru="Hamnru smement"
hi nt-en="Fi nd el ement”
/>

<message descri ption="llapamerps nons ssoma snemexta" param="text-field-elenent-hint"
message-r u="Beon noMepa sjemeHTa"
nmessage- en="El ement nunber i nput"
/>
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<property description="llapameTrps nons seBoma osyementa" param="text-field-elenent-rows"
val ue="3"
/>

<message description="Ounbxa BBOmA - HEKOPEKTHHENI HOMep zJyemeHTa' parame"not-nunber-error”
nmessage- r u="HomMep sjieMeHTa HOJkeH OwTh uesem umcioMm ot {0} mo {1}"
message- en="El enent nunber should be integer between {0} and {1}"
/>

<message description="Oumbxa BBOHmA - MNpenesl KOJMUYECTBA 2JIEMEHTOB"
par an¥" max- poi nt - nunber -error"
nmessage- r U="JJoCTUIHYyTO MAaKCMUMAaJIbHOE UMCJIO 3JIEMEHTOB
UycJo 3JIEMEHTOB HOJIXHO OwThb uessmM umcyom ot {0} mo {1}"
nmessage- en="There are naxi num nunber of elenents in the tree
Number of el ements shoul d be integer between {0} and {1}"
/>

<l-- Crwm -->

<styl eset description="Styl es"

paranm="styl es"”

>

<style
descripti on="Cruns smaun"
t ext - col or ="000000"
text-align="0.5"
bor der - col or =" 000000"
border-status="true"
fill-color="cccccc"
fill-status="true"
aspect - status="fal se"
paddi ng="0. 3"
>

<f ont
face="Serif"
si ze="20"
styl e="pl ai n"
/>
</styl e>
<style
descri pti on="Crune smcra"
fill-col or="aaaacc"
/>
<style
descri pti on="Crune BHyTpenHero yszma"
fill-col or="aaccaa"
/>
<style
descripti on="Cruns rexkymero ysmna"
fill-col or="ff885b"
/>
</styl eset>

<property description="Crune smuuii" param="line-style"
val ue="0"
/>

<property description="Cruns smcra" paranm="| eaf-defaul t-style"
val ue="2"
/>

<property description="Cruns BHyTpennero yszma" param="interior-default-style"
val ue="1"
/>

<property description="Cruns Texymero yszma" param="current-node-style"
val ue="3"
/>

<property description="Ilser noncseuenHoi xxHonku' param="mark-out-button-color-r"

val ue="255"/>
<property description="Ilser noncseuenHoi xxHonku' param="mark-out-button-color-g"
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val ue="255"/>
<property description="Ilser noncseuenHoi xxHonku' param="mark-out-button-col or-b"
val ue="200"/>

<l -- Tlapamerpe mepesa -->

<property description="lapamerpua smucra" param="| eaf-w dth"
val ue="23"
/>

<property description="lapamerpua smucra" param="| eaf - hei ght"
val ue="23"
/>

<property description="llapamerps BHyTpeHHero ayemeHTa" param="interior-w dth"
val ue="24"
/>

<property description="llapamerps BHyTpeHHero ayemeHTa" param="interior-height"”
val ue="24"
/>

<property description="Munmumanoueni snement” paranm="m n-el ement”
val ue="1"
/>

<property description="Maxkcumanoueni snement" param="max-el emrent”
val ue="99"
/>

<property description="MunumanoHeni Homep zyemexTa " paramE"m n- el ement - nunber "
val ue="0"
/>

<property description="MaxkcumanbHeni Homep zyemenTa’ paranm"max- el ement - nunber "
val ue="20"
/>

<message descri ption="Ipumep" param="exanpl e-of -tree"
nessage-ru="((((2)(4)(6))((8)(10))((12)(14)))(((16)(18)(20))((22)(23)(24))((26)(28)))
nessage- en="((((2)(4)(6))((8)(10))((12)(14))) (((16)(18)(20))((22)(23)(24))((26)(28)))

~—~—

/>
<l-- Napamerpe coxpaneuus/ 3arpy3ku - - >
<property

descri pti on="llapameTps kHONKM M OMasiora COXpPaHeHMd- 3arpys3ku’ paranme"save-| oad- node"
val ue="true"
/>

<property description="llapameTps KHONKM M OMaJIOTa COXPAHEHUS- 3aTrPy3KU"
param="save- | oad- wi dt h"
val ue="400"
/>

<property description="llapameTps KHONKM M IOMaJIOTa COXPAaHEHUS- 3aTrPy3KU"
par an¥"save- | oad- hei ght"
val ue="200"
/>

<message descri pti on="Hassauue anropmurma" paranm="find"
message- r u="rmnomuck"
message- en="fi nd"
/>
<message descri ption="Hassauue anropmurma" paranm="insert"
message- r u=" gobasJsenue"
message-en="insert"
/>

<message descri pti on="Hassauue anropurma" param="del ete"

message- r u="ymnasneune"
message- en="del et e"
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/>

<message descri ption="Ounbxa BBOma npm zarpysxe" paranm="|oad-info-0"
message-ru="y ysmna 4 ceza."
message- en="Node has 4 children."
/>

<message descri ption="Ounbxa BBOma npmu zarpysxe" param="|oad-info-1"
message-r u="HeT ynopsamo4YeHHOCTM BJIEMEHTOB. "
nessage-en="There is not order on elenents."
/>

<message description="Ounbxa BBOma npmu zarpysxe" paramnm="l oad-info-2"
message-ru="He Bce JMCTbA HAxXOOATCA HA OOHOM ypoBHe. "
message-en="There are not all |eaves in one |level."
/>

<message descri ption="Oumbxa BBOma npm zarpysxe"' param="|oad-info-3"
message- r u="IprucyTcTByeT HemonyCTMMent cumsBoj BMmecto ( miu ), wumm Bcero 1 cuH
message- en="Bab sinmbol (Should be ( or ) ), or only 1 son.'
/>

<message description="Oumbxa BBOma npm zarpysxe" param="|oad-i nfo-4"
message- r u="Jlepeso moymkHO HaumHaTbca co (.
message- en="Tree shoul d begins from(."
/>

<message description="Oumbxa BBOma npm zarpysxe" param="|oad-info-5"
message-r u="3a ommucaHueM mepeBa CJeOyeT JIMIHMIA TEeKCT. "
message-en="There is bad text in the end."
/>

<message description="Ounbxa BBOma npmu zarpysxe" paranm="| oad-info-6"
nmessage- r u="JonycruMele 3HadeHus asnropurMa: {0}, {1} un {2}."
nmessage- en="Al geri thm nane should be {0}, {1} or {2}."
/>
<message description="Ounbxa BBOmA npwM 3arpyske”
message- r u="IlponyumeH sjeMeHT. "
message-en="There is not el enent."
/>

param="| oad-i nfo- 7"

<message description="Ounbxa BBOma npm zarpysxe" param="|oad-i nfo-8"
message- r u="Ilponyumex war. "
message- en="There is not step."
/>

<message descri ption="Oumbxa BBOma npm zarpysxe" param="|oad-info-9"
nmessage- r u="4ucsio sieMeHTOB moskHo Owre or {0} mo {1}."
message- en="El enents nunber shoul d be between {0} and {1}."
/>

<message description="Oumbxa BBOma npm zarpysxe" param="l oad-i nfo-10"
nmessage- r u="3memMeHTs HosokHel Oeire or {0} mo {1}."
message- en="El enents should be between {0} and {1}."
/>

<button descripti on="IllapameTpe kHONKM M IOMajoTa COXPaHeHMHA- 3aTrpy3ku’ par anr"save-| oad"
capti on-ru="Coxpanurs/ 3arpyzurs"
capti on- en="Save/ Load"
hi nt-ru="Coxpauurs MM 3arpy3uThb BXOAHHE NaHHHE"
hi nt-en="Save or |oad input data"
/>

<property description="llapameTps KHONKM M OMaJIoTa COXPAaHEHUS- 3aTrPy3KU"
par an¥" SaveLoadDi al og- Comment Pane- hei ght "
val ue="20"
/>

<message descri ption="Kommenrapuit® param="conment-al g"
message- r u="Hassaune asnropmrma”
message- en="Al gori t hm nane"

/>
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<message descri pti on="Kommenrapmnir"
message- r u="Homep mara"
message- en="St ep"
/>

<message descri pti on="Kommenrapuir"
message- r u="3nement"
message- en="El enent "
/>

<message descri pti on="Kommenrapuir"
nmessage- r u="Jlepeso"”
nmessage- en="Tr ee"
/>

</ configuration>

par an¥" conment - st ep”

param=" conment - el enent "

par an¥" conment -t r ee”
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MpunoxeHune 3. CreHepupoBaHHbIW KOO aBTOMaTa

Tree23.java

package ru.ifno.vizi.Tree23;

inmport ru.ifno.vizi.base.auto.*;
import java.util.Locale;

public final class Tree23 extends BaseAutomataWthLi stener {

/**

* Momesb.

*/
public final Data d = new Data();
/**

* KOHCTPYKTOP IJIs S3BKA

*/
public Tree23(Local e locale) {
super ("ru.ifno.vizi.Tree23. Cooments", |ocale);
init(new Main(), d);
}
/**
* JlaHHHe.
*/
public final class Data {
/**
* Applet.
*/
public Tree23Appl et visualizer;
/**
* 2-3 Tree.
*/
public Tree tree;
/**
* Current node.
*/
publ i c Node current Node;
/**
* Stack.
*/
public AutoStack myStack = new AutoStack();
/**
* Insert.
*/
public bool ean insert = fal se;
/**
* Inserting el enment.
*/
public int insertingEl ement;
/**
* End of insert auto.
*/
publ i c bool ean insertEnd = fal se;
/**
* Del ete.
*/

public bool ean delete = fal se;
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/**

* Del eting el enent.

*/
public int deletingEl ement;
/**

* End of delete auto.

*/
publ i c bool ean del eteEnd = fal se;
/**

* Find.

*/
public boolean find = fal se;
/**

* Serching el ement.

*/
public int serchingEl enent;

public String toString() {

return "";
}
}
/**
* main auto.
*/
private final class Min inplenments Automata {
/**
* HauaJjlbHOE COCTOAHME aBToMaTa
*/
private final int START_STATE = O0;
/**
* KoHeuHOe COCTOSHMEe aBToMaTa
*/
private final int END STATE = 11,
/**
* OnmcaHus COCTOSHUIA
*/
private final String[] descriptions = new String[]{"HauancHoe cocroanme", "is
insert", "is insert (oxonuanme)", "insert auto (asromar)", "is delete", "is delete (oxonuanmue)"
"del ete auto (asromar)", "is find", "is find (oxonuanne)", "find auto (asromar)", "no conmand",

"Koneunoe cocroanue"};

/**
*
*/

private int state;

Tekyllee COCTOAHME aBTOMaTa

/**
*/
private Automata child;

TeKywWy BJIOXEHHEII aBTOMAT

/**
*/
public void toStart() {
state = START_STATE;
child = null;

[lepexon B HauvaJIbHHOE COCTOSHME

}

/**
*/
public void toEnd() {
state = END_STATE;
child = null;

[lepexon B KOHEUYHOE COCTOAHME

/**
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* HaxomuTcsa sy aBTOMAT B HAUYAJIbHOM COCTOSHUMU
*/
public boolean isAtStart() {
return state == START_STATE;
}

/**
* HaxommTcsa M aBTOMAT B KOHEYHOM COCTOSHUU
*/
public bool ean i sAtEnd() {
return state == END_STATE;
}

/**
* HoMep Texkymwero mara.
*/
public int getStep() {
return step;
}

/**
* CpeyaTh war B nepem.
*/
public void stepForward(int level) {
do {
st ep++;
/| Tepexom B crnemyiuee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHOe cocTosHME
state = 1; // is insert
br eak;
}
case 1: { // is insert
if (d.insert) {
state = 3; // insert auto (asTomarT)
} else {
state = 4; // is delete
}

br eak;

}

case 2: { // is insert (oxoHuaHue)
state = END_STATE;
br eak;

case 3: { // insert auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 2; // is insert (oxonuanme)

}

br eak;
}
case 4: { // is delete
if (d.delete) {
state = 6; // delete auto (aeromar)
} else {
state = 7; // is find
}

br eak;

case 5: { // is delete (oxonuanue)
st ack. pushBool ean(fal se);
state = 2; // is insert (oxoHuaHue)
br eak;

case 6: { // delete auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 5; // is delete (oxonuanue)

}

br eak;

case 7: { /Il is find



if (d.find) {

state = 9; // find auto (aeromar)
} else {

state = 10; // no comand
}

br eak;
}
case 8. { // is find (oxonuaHnue)
st ack. pushBool ean(fal se);
state = 5; // is delete (oxonuaume)
br eak;

case 9: { // find auto (aBromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 8; // is find (oxonuanue)

}

br eak;

case 10: { // no command
st ack. pushBool ean(f al se);
state = 8; // is find (oxouuanue)
br eak;

}

/| JeticTBue B TeKylmeM COCTOSHUM
switch (state) {
case 1: { // is insert

br eak;

}

case 2: { // is insert (oxoHuaHue)
br eak;

}

case 3: { // insert auto (asromar)
if (child == null) {
child = new insert();
child.toStart();

chil d. stepForward(l evel);

step--;
br eak;
}
case 4: { // is delete
br eak;
} .
case 5: { // is delete (oxonuanue)
br eak;
}

case 6: { // delete auto (aesromar)
if (child == null) {
child = new del ete();
child.toStart();

chil d. stepForward(l evel);

step--;
br eak;
}
case 7: { /Il is find
br eak;
}
case 8. { // is find (oxonuaHnue)
br eak;

case 9: { // find auto (aBromar)
if (child == null) {
child = new find();
child.toStart();

chil d. stepForward(l evel);

step--;
br eak;
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case 10: { // no command
br eak;
}

}
} while (!islnteresting(level));

/**
* ChmeslaTh war B Has3am.
*/
public void stepBackward(int level) {
do {
/| Obpamenue nercTBuA B TEKylleM COCTOSHMU
switch (state) {
case 1: { // is insert
br eak;

case 2: { // is insert (oxoHuaHnue)
br eak;
}

case 3: { // insert auto (aesromar)
if (child == null) {
child = new insert();
child.toEnd();

chil d. stepBackwar d( | evel ) ;
st ep++;
br eak;

case 4: { // is delete

br eak;

}

case 5: { // is delete (oxoHuaHue)
br eak;

}

case 6: { // delete auto (asromar)
if (child == null) {
child = new del ete();
child.toEnd();

}
chil d. stepBackwar d( | evel ) ;

st ep++;
br eak;
}
case 7: { // is find
br eak;
4 L
case 8. { // is find (oxonuanue)
br eak;
}

case 9: { // find auto (aBromar)
if (child == null) {
child = new find();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

case 10: { // no command
br eak;
}

}

/| Tepexonm B mpemdmmyllee COCTOAHME
switch (state) {
case 1: { // is insert
state = START_STATE;
br eak;

case 2: { // is insert (oxoHuaHue)
i f (stack. popBool ean()) {
state = 3; // insert auto (asTomart)
} else {
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state = 5; // is delete (oxonuaume)
}
br eak;

}

case 3: { // insert auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 1; // is insert
}
br eak;

}

case 4: { // is delete
state = 1; // is insert
br eak;

case 5: { // is delete (oxoHuaHue)
i f (stack.popBool ean()) {
state = 6; // delete auto (asTomarT)
} else {
state = 8; // is find (oxonuanue)
}

br eak;
}
case 6: { // delete auto (aesromar)
if (child.isAtStart()) {
child = null;
state = 4; // is delete

}

br eak;

}

case 7: { /Il is find
state = 4; // is delete
br eak;

case 8. { // is find (oxonuanue)
i f (stack. popBool ean()) {
state = 9; // find auto (aeromar)
} else {
state
}

br eak;

10; // no command

}

case 9: { // find auto (asromar)
if (child.isAtStart()) {

child = null;

state = 7; // is find
}
br eak;

case 10: { // no command
state = 7; // is find
br eak;

case END _STATE: { // HauanbHOe cocTosHME
state = 2; // is insert (oxoHuaHue)
br eak;

}

step--;
} while (lislnteresting(level));

/**
* V[HTepecHO JIM TeKyllee COCTOAHMeEe.
*/
public bool ean islnteresting(int level) {
/| VinTepecHocTb
switch (state) {
case START_STATE: // HauanbHOe cocTosHME
return true;
case 1: // is insert
return level <= -1,
case 2: /] is insert (oxouuanue)
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return level <= -1;
case 3: // insert auto (aeTomar)

return (child !'= null) && !'child.isAtEnd();
case 4: // is delete

return level <= -1;
case 5: // is delete (oxouuanue)

return level <= -1;
case 6: // delete auto (aesromar)

return (child !'= null) && !child.isAtEnd();
case 7: // is find

return level <= -1;
case 8: // is find (oxoxHuaHnue)

return level <= -1;
case 9: // find auto (asTomar)

return (child !'= null) && !'child.isAtEnd();
case 10: // no comand

return |l evel <= 1,
case END STATE: // KoueuHoe cocrosHue

return true;

}

throw new Runti neException("islnterest");

}

/**
* KoMMEHTapuii K TeKylleMy COCTOSHMIO
*/
public String getComent () {
String conment = "";
oj ect[] args = null;
/| Bubop xomMeHTapus
switch (state) {
case START_STATE: { // HauanbHOe cocTosHME
conment = Tree23.this.get Cooment (" Min. START_STATE") ;
br eak;

case 3: { // insert auto (aesromar)
comment = chil d. get Comment () ;
args = new Object[0];
br eak;

case 6: { // delete auto (aesromar)
coment = chil d. get Comment ();
args = new Object[0];
br eak;

case 9: { // find auto (aesromar)
coment = chil d. get Comment ();
args = new Qbject[0];
br eak;

case 10: { // no command
comment = Tree23.this.get Corment (" Min. nocommand") ;
br eak;

}

return java.text.MessageFormat. format (coment, args);
}
/**
* BHIIOJIHAET NEMCTBUS 10 OTPUCOBKE COCTOSHUS
*/
public void drawState() {
switch (state) {
case 3: { // insert auto (aesromar)
child.drawstate();
br eak;
}
case 6: { // delete auto (asromar)
child.drawsSt ate();
br eak;

case 9: { // find auto (aesromar)
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child.drawsState();
br eak;

case 10: { // no conmand
br eak;
}

}

public StringBuffer toString(StringBuffer s) {
s. append("Main ").append(state).append(" ");
s.append(' (');
s. append(descriptions[state]);
s. append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);

}
return s;
}
}
/**
* find auto.
*/
private final class find inplements Automata {
/**
* HauaJjlbHOE COCTOAHME aBToMaTa
*/
private final int START_STATE = O;
/**
* KoHeuHOe COCTOSHMEe aBToMaTa
*/
private final int END STATE = 8;
/**
* OnmcaHus COCTOSHUIA
*/
private final String[] descriptions = new String[]{"HauansHoe cocroanme", "is tree
enpty", "is tree enpty (oxonuanme)", "tree is enpty", "init", "begins fromroot", "find auto
(aBTomar)", "returns setings", "KoxeuHoe cocrosHue"};
/**

* TeKymee COCTOAHME aBTOMaTa
*/
private int state;

/**
* Texkymud BJIOKEHHEII aBTOMAaT.
*/

private Automata child;

/**
* [lepexon B HauvaJIbHHOE COCTOSHUE
*/
public void toStart() {
state = START_STATE;
child = null;
}
/**
* [lepexol B KOHEUHOE COCTOSHUE
*/
public void toEnd() {
state = END_STATE;
child = null;

}
/**

* HaxommTcsa M aBTOMAT B HAYAJIbHOM COCTOSHUN
*/
public boolean isAtStart() {
return state == START_STATE;
}
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/**
* HaxomuTcsa iy aBTOMAT B KOHEYHOM COCTOSHUMU.
*/
public bool ean isAtEnd() {
return state == END_STATE;
}

/**
* HoMep Texkymero mara.
*/
public int getStep() {
return step;
}

/**
* CpejlaTh war B nepem.
*/
public void stepForward(int level) {
do {
st ep++;
/| Tepexom B cremyiuee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHOe cocTosHME
state = 1; // is tree enpty
br eak;

case 1: { // is tree enpty
if (d.tree.childrenNunber == 0) {
state = 3; // tree is enpty
} else {
state = 4; // init
}

br eak;

} .

case 2: { // is tree enpty (oxoHuaHue)
state = 7; // returns setings
br eak;

case 3: { // tree is enpty
st ack. pushBool ean(true);
state = 2; // is tree enpty (oxoHuaHue)
br eak;

case 4: { // init
state = 5; // begins fromroot
br eak;

case 5: { // begins fromroot
state = 6; // find auto (aesromar)
br eak;
}
case 6: { // find auto (asromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(f al se);
state = 2; // is tree enpty (oxonuanme)

}

br eak;

case 7: { /] returns setings
state = END_STATE;
br eak;

}

/| IericTBue B TeKymEeM COCTOSHUM
switch (state) {
case 1: { // is tree enpty

br eak;

}

case 2: { // is tree enpty (oxoHuaHue)
br eak;

}
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case 3: { // tree is enpty
br eak;

case 4: { /] init
d. current Node = d.tree. root Nodel;
d. current Node. Set Current NodeStyl e();

br eak;

}

case 5: { // begins fromroot
br eak;

}

case 6: { // find auto (asromar)
if (child == null) {
child = new findinsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}

case 7: { // returns setings
d. current Node. Set A dStyl e() ;
br eak;

}

} while (!islnteresting(level));

/**
* ChmeslaTh war B Has3am.
*/
public void stepBackward(int level) {
do {
/| Obpamenue nercTBuA B TEKylleM COCTOSHMUU
switch (state) {
case 1: { // is tree enpty
br eak;

case 2: { // is tree enpty (oxoHuaHnue)
br eak;

case 3: { // tree is enpty
br eak;

case 4: { // init
d. current Node. Set A dStyl e();

br eak;

}

case 5: { // begins fromroot
br eak;

case 6: { // find auto (aesromar)
if (child == null) {
child = new findinsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

case 7: { /] returns setings
d. current Node. Set Current NodeStyl e();
br eak;

}

/| Tepexonm B mpempmymee COCTOAHME
switch (state) {
case 1: { // is tree enpty
state = START_STATE;
br eak;

case 2: { // is tree enpty (oxoHuaHue)
i f (stack. popBool ean()) {
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state = 3; // tree is enpty
} else {

state = 6; // find auto (aeromar)
}

br eak;

} .

case 3: { // tree is enpty
state = 1; // is tree enpty
br eak;

case 4: { // init
state = 1; // is tree enpty
br eak;

case 5: { // begins fromroot
state = 4; // init
br eak;
}
case 6: { // find auto (asromar)
if (child.isAtStart()) {
child = null;
state = 5; // begins fromroot

}

br eak;

}

case 7: { // returns setings
state = 2; // is tree enpty (oxonuanme)
br eak;

case END _STATE: { // HauanbHOe cocTosHME
state = 7; // returns setings
br eak;

}

step--;
} while (!islnteresting(level));
}

/**
* JHTEpeCHO JIM TeKyllee COCTOSHUE
*/
public boolean islnteresting(int level) {
/| VinTepecHocTb
switch (state) {

case START_STATE: // HauanbHOe cocTosHME
return true;

case 1: // is tree enpty
return |l evel <= -1;

case 2: // is tree enpty (oxoHuaHue)
return |l evel <= -1;

case 3: // tree is enpty
return level <= 1;

case 4: // init
return level <= -1;

case 5: // begins fromroot
return level <= 1;

case 6: // find auto (aesromar)
return (child !'= null) && !child.isAtEnd();

case 7: // returns setings
return level <= -1;

case END _STATE: // KoHeuHoe cocTosHME
return true;

}

t hrow new Runti meException("islnterest");

}

/**
* KoMMEHTapuii K TeKylleMy COCTOSHMIO
*/
public String getComment () {
String comment = "";
Obj ect[] args = null;
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/| Bubop xomMeHTapus
switch (state) {
case 3: { // tree is enpty
conment = Tree23.this.getComent ("find.findtreeempty");
br eak;
}
case 5: { // begins fromroot
comment = Tree23.this.getComent ("find.findbegi nsfronroot");
args = new Qbject[]{new Integer(d.serchingEl enent)};
br eak;
}
case 6: { // find auto (aesromar)
conment = chil d. get Comment () ;
args = new Object[0];
br eak;

}

return java.text.MessageFornmat. format (coment, args);
}
/**
* BrimosiHaeT ﬂeﬁCTBMH 10 OTPMCOBKE COCTOAHMA
*/
public void drawState() ({
switch (state) {
case 3: { // tree is enpty
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
br eak;

case 4: { // init
br eak;

case 5: { // begins fromroot
d.visualizer.Drawlree();
d.visualizer. UpdateScreen();
br eak;

case 6: { // find auto (aesromar)
child.drawstate();
br eak;

case 7: { /] returns setings
br eak;
}

}

public StringBuffer toString(StringBuffer s) {
s.append("find ").append(state).append(" ");
s. append(’ (" );
s. append(descriptions[state]);
s.append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);
}

return s;

}
/**
* find auto.
*/
private final class findinsubtree inplenments Automata {
/**
* HauyaJjibHOE COCTOSHME aBTOMAaTa.
*/
private final int START_STATE = 0;

| **

* KoHeUHOe COCTOSHMEe aBTOMaTa.
*/
private final int END STATE = 26;
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/**

* OnmucaHusa COCTOSHUIA

*/
private final String[] descriptions = new String[]{"HauansHoe cocrosuue", "is l|eaf",
"is |l eaf (oxonuanme)", "yes it is", "is it serching element", "is it serching el ement (oxonuanue)",
"yes it is", "no it is not", "is serching elenent in first subtree", "is serching elenent in first
subtree (oxonuanme)", "It low2", "init", "find auto (asromar)", "is children nunber 2", "is children
nunber 2 (oxonuanme)", "gt low2", "init", "find auto (asromar)", "is serching elenent in second
subtree", "is serching el enent in second subtree (oxonuanme)", "It lowd", "init", "find auto
(aBTomat)", "gt low3d", "init", "find auto (asromar)", "Koneunoe cocrosuue"};
/**
* TeKymee COCTOAHME aBTOMaTa
*/
private int state;
/**
* TexkyWMii BJIOXEHHH aBTOMAT.
*/
private Automata child;
/**
* [lepexol B HauajlbHHOE COCTOSHME.
*/
public void toStart() {
state = START_STATE;
child = null;
}
/**
* Hepexon B KOHEYHOe COCTOAHUuEe
*/

public void toEnd() ({
state = END_STATE;
child = null;

}

/**
*
*/

public boolean isAtStart() {

return state == START_STATE;

}

/**

Haxomurca su apToMaT B HadYaJIbHOM COCTOSAHUU

*
*/
public bool ean isAtEnd() {
return state == END_STATE;
}

/**

Haxomurca s apToMaT B KOHEYHOM COCTOSAHUU

*/
public int getStep() {
return step;
}

/**

Homep Tekymero mara.

*
*/
public void stepForward(int level) {
do {
st ep++;
/| Tlepexonm B crienyomee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHoe cocTosHMe
state = 1; // is |eaf
br eak;

ChoeslaTe mwar B nepen

}

case 1: { // is leaf
if (d.currentNode.isLeaf) {
state = 3; // yes it is
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} else {
state = 8; // is serching elenent in first subtree
}

br eak;
case 2: { // is leaf (oxonuanue)
state = END_STATE;

br eak;

case 3: { /] yes it is
state = 4; // is it serching el enent

br eak;
}
case 4: { // is it serching el ement
i f (d.currentNode. el ement == d. serchi ngEl enent) {
state = 6; // yes it is
} else {
state = 7; // no it is not
}
br eak;
}

case 5: { // is it serching el ement (oxonuanue)
st ack. pushBool ean(true);
state = 2; // is |eaf (oxoHuaHue)
br eak;
}
case 6: { // yes it is
st ack. pushBool ean(true);
state = 5; // is it serching el ement (oxoHuaHnue)
br eak;
}
case 7: { // no it is not
st ack. pushBool ean(fal se);
state = 5; // is it serching el ement (oxoHuaHue)
br eak;
}
case 8: { // is serching elenent in first subtree
if (d.currentNode.low2 > d.serchingEl ement) {
state = 10; // It low2
} else {
state = 13; // is children nunber 2
}

br eak;

}

case 9: { // is serching element in first subtree (oxonuanue)
st ack. pushBool ean(fal se);
state = 2; // is |leaf (oxouuanue)
br eak;

}

case 10: { // It low2
state = 11; // init
br eak;

case 11: { // init
state = 12; // find auto (aesromar)
br eak;

}

case 12: { // find auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 9; // is serching element in first subtree (oxonuanme)

}

br eak;
}
case 13: { // is children nunber 2
i f (d.currentNode. childrenNunmber == 2) {
state = 15; // gt low2
} else {
state = 18; // is serching elenent in second subtree
}
br eak;

case 14: { // is children nunber 2 (oxonuanue)
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st ack. pushBool ean(f al se);
state = 9; // is serching elenent in first subtree (oxonuaume)
br eak;

}

case 15: { // gt low2
state = 16; // init
br eak;

case 16: { // init
state = 17; // find auto (aeromar)
br eak;

case 17: { // find auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 14; // is children nunber 2 (oxonuanme)

}

br eak;

case 18: { // is serching elenent in second subtree
if (d.currentNode.low3 > d.serchingEl enent) {
state = 20; // It lows
} else {
state = 23; // gt low3
}

br eak;

case 19: { // is serching elenment in second subtree (oxonuanue)
st ack. pushBool ean(fal se);
state = 14; // is children nunber 2 (oxonuanue)
br eak;

}

case 20: { // It low3
state = 21; // init
br eak;

case 21: { // init
state = 22; // find auto (aeTomar)
br eak;

case 22: { // find auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 19; // is serching element in second subtree (oxonuanme)

}

br eak;

}

case 23: { // gt low3
state = 24; // init
br eak;

case 24: { // init
state = 25; // find auto (aesromar)
br eak;
}
case 25: { // find auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(f al se);
state = 19; // is serching element in second subtree (oxonuanme)

}

br eak;

}

|| JeticTBue B TeKyleM COCTOSHUM
switch (state) {
case 1: { // is leaf
br eak;

case 2: { // is leaf (oxonuanue)
br eak;
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}

case 3: { /] yes it is

br eak;

}

case 4: { // is it serching el ement
br eak;

}

case 5: { // is it serching el ement (oxoHuaHue)
br eak;

case 6: { // yes it is

br eak;
} o
case 7: { // no it is not
br eak;
}
case 8: { // is serching elenent in first subtree
br eak;
}
case 9: { // is serching elenent in first subtree (oxonuanme)
br eak;

}

case 10: { // It low2
br eak;

}

case 11: { // init
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. chi | d1;
d. current Node. Set Current NodeStyl e();
br eak;

case 12: { // find auto (aesromar)
if (child == null) {
child = new findinsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 13: { // is children nunber 2
br eak;

case 14: { // is children nunber 2 (oxonuanue)
br eak;

}
case 15: { // gt low2
br eak;

case 16: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d2;
d. current Node. Set Current NodeStyl e();
br eak;

case 17: { // find auto (asromar)
if (child == null) {
child = new findinsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

case 18: { // is serching elenment in second subtree
br eak;

case 19: { // is serching elenment in second subtree (oxonuanue)
br eak;

}
case 20: { // It low3
br eak;

case 21: { // init
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d. current Node. Set A dStyl e() ;

d. current Node = d. current Node. chi | d2;
d. current Node. Set Current NodeStyl e();
br eak;

case 22: { // find auto (aesromar)
if (child == null) {
child = new findinsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 23: { // gt lows
br eak;

case 24: { // init
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. chi | d3;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 25: { // find auto (aesTomarT)
if (child == null) {
child = new findinsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}

}
} while (!islnteresting(level));

/**
* ChmeslaTh war B Has3am.
*/
public void stepBackward(int level) {
do {
/| Obpamenue nercTBuA B TEKylleM COCTOSHMU
switch (state) {
case 1: { // is leaf
br eak;

case 2: { // is leaf (oxonuanue)

br eak;

}

case 3: { // yes it is
br eak;

} o .

case 4: { // is it serching el enment
br eak;

case 5: { // is it serching el ement (oxonuanue)
br eak;

case 6: { // yes it is

br eak;

}

case 7: { // no it is not
br eak;

} . . N

case 8. { // is serching element in first subtree
br eak;

case 9: { // is serching element in first subtree (oxonuanue)
br eak;

}
case 10: { // It low2
br eak;

case 11: { // init
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d. current Node. Set A dStyl e() ;

d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 12: { // find auto (asromar)
if (child == null) {
child = new findinsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

}
case 13: { // is children nunber 2
br eak;

case 14: { // is children nunber 2 (oxonuanue)
br eak;

}
case 15: { // gt low2
br eak;

}

case 16: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 17: { // find auto (aesromar)
if (child == null) {
child = new findinsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

case 18: { // is serching elenment in second subtree
br eak;

case 19: { // is serching elenment in second subtree (oxonuanue)
br eak;

}

case 20: { // It low3
br eak;

}

case 21: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 22: { // find auto (aBromar)
if (child == null) {
child = new findinsubtree();
child.toEnd();

chil d. stepBackwar d( | evel ) ;
st ep++;
br eak;

}
case 23: { // gt low3
br eak;

case 24: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 25: { // find auto (aesromar)
if (child == null) {
child = new findinsubtree();
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child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

}

/| Tepexonm B mpempmymee COCTOAHME
switch (state) {
case 1: { // is leaf
state = START_STATE;
br eak;

case 2: { // is leaf (oxonuanue)
i f (stack.popBool ean()) {
state = 5; // is it serching el ement (oxonuanme)
} else {
state = 9; // is serching elenent in first subtree (oxonuaume)
}

br eak;

case 3: { /] yes it is
state = 1; // is |eaf
br eak;

case 4: { // is it serching el ement
state = 3; // yes it is
br eak;
}
case 5: { // is it serching el ement (oxonuanue)
i f (stack. popBool ean()) {
state = 6; // yes it is
} else {
state = 7; // no it is not
}

br eak;

case 6: { // yes it is
state = 4; // is it serching el enent
br eak;

}

case 7: { // no it is not
state = 4; // is it serching el enent
br eak;

case 8: { // is serching element in first subtree
state = 1; // is |eaf
br eak;

}

case 9: { // is serching element in first subtree (oxonuanue)
i f (stack. popBool ean()) {
state = 12; // find auto (aeromar)
} else {
state = 14; // is children nunmber 2 (oxonuanme)
}

br eak;

}

case 10: { // It low2
state = 8; // is serching element in first subtree
br eak;

}

case 11: { // init
state = 10; // It low2
br eak;

}

case 12: { // find auto (aesromar)
if (child.isAtStart()) {
child = null;
state = 11; // init
}

br eak;

}
case 13: { // is children nunber 2

80



state = 8; // is serching element in first subtree
br eak;

case 14: { // is children nunber 2 (oxoHuaHue)
i f (stack.popBool ean()) {
state = 17; // find auto (aeromar)
} else {
state = 19; // is serching element in second subtree (oxonuanme)
}

br eak;

}

case 15: { // gt low2
state = 13; // is children nunber 2
br eak;

case 16: { // init
state = 15; // gt |l ow2
br eak;

case 17: { // find auto (aesromar)
if (child.isAtStart()) {
child = null;
state = 16; // init
}

br eak;

case 18: { // is serching elenment in second subtree
state = 13; // is children nunber 2
br eak;
}
case 19: { // is serching elenment in second subtree (oxonuanue)
i f (stack. popBool ean()) {
state = 22; // find auto (aBromar)
} else {
state = 25; // find auto (aeromar)
}

br eak;

}

case 20: { // It lows
state = 18; // is serching elenent in second subtree
br eak;

case 21: { // init
state = 20; // It low3
br eak;

case 22: { // find auto (asromar)
if (child.isAtStart()) {
child = null;
state = 21; // init
}

br eak;

case 23: { // gt low3
state = 18; // is serching elenment in second subtree
br eak;

}

case 24: { // init
state = 23; // gt |ow3
br eak;

case 25: { // find auto (aBromar)
if (child.isAtStart()) {

child = null;

state = 24; // init
}
br eak;

case END STATE: { // HauanbHoe cocrosHue
state = 2; // is |eaf (oxoHuaHnue)
br eak;
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step--;
} while (lislnteresting(level));

| **

* VIHTepecHO JIM TeKyllee COCTOAHMeE.
*/
public bool ean islnteresting(int level) {
/| VinrepecHocTs
switch (state) {
case START_STATE: // HauanbHOe cocTosaHMe
return true;
case 1: // is leaf
return level <= -1;
case 2: /Il is |leaf (oxonuanmue)
return level <= -1;
case 3: // yes it is
return level <= 1;
case 4: // is it serching el enent
return level <= -1;
case 5: // is it serching el ement (oxonuanue)
return level <= -1;
case 6: // yes it is
return |level <= 1;
case 7: // no it is not
return level <= 1;
case 8: // is serching element in first subtree
return level <= -1;
case 9: // is serching element in first subtree (oxonuanue)
return |l evel <= -1;
case 10: // It low2
return level <= 1;
case 11: // init
return |l evel <= -1;
case 12: // find auto (aeTomart)
return (child !'= null) && !'child.isAtEnd();
case 13: // is children nunmber 2
return level <= -1;
case 14: // is children nunber 2 (oxounuanue)
return level <= -1;
case 15: // gt | ow2
return level <= 1;
case 16: // init
return level <= -1;
case 17: // find auto (aesromar)
return (child !'= null) && !child.isAtEnd();
case 18: // is serching elenent in second subtree
return level <= -1;
case 19: // is serching el ement in second subtree (oxoxHuaHnue)
return |l evel <= -1;
case 20: // It | ow3
return level <= 1;
case 21: // init
return level <= -1;
case 22: // find auto (aesromar)
return (child !'= null) && !child.isAtEnd();
case 23: // gt low3d
return level <= 1;
case 24: // init
return level <= 1;
case 25: // find auto (aeromar)
return (child !'= null) && !child.isAtEnd();
case END _STATE: // KoHeuHoe cocTosHME
return true;

}

t hrow new Runti meException("islnterest");

}

/**

*/

public String getComent () {
String conmment = "";

KoMMeHTapuii K TeKymeMy COCTOSHUI
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Object[] args = null;
/| Bubop xomMeHTapus
switch (state) {
case 3: { // yes it is
coment = Tree23.this.getComent ("findi nsubtree.findyesitisleaf");
args = new bject[]{new | nteger(d. serchi ngEl enent)};

br eak;

}

case 6: { // yes it is
coment =

Tree23.this.get Cooment ("findinsubtree. findyesitisserchingel enent");
args = new Object[]{new Integer(d.serchingEl enent)};
br eak;

case 7: { // no it is not
comment =
Tree23.this. get Conment ("findi nsubtree. findnoitisnotserchingel ement");
args = new bject[]{new | nteger(d. serchi ngEl enent)};
br eak;
}
case 10: { // It low
coment = Tree23.this.getComment ("findi nsubtree.findltlow");
args = new Object[]{new | nteger(d. currentNode. | ow2)};
br eak;
}
case 12: { // find auto (aBromar)
coment = child. get Comment ();
args = new Object[0];
br eak;
}
case 15: { // gt low2
coment = Tree23.this.getComment ("findi nsubtree. findgtlow");
args = new Cbject[]{new Integer(d.currentNode.|ow2)};
br eak;
}
case 17: { // find auto (aesromar)
conmment = chil d. get Comment () ;
args = new Cbject[0];
br eak;

}
case 20: { // It low3
conment = Tree23.this.getComent ("findinsubtree.findltlows");
args = new bject[]{new | nteger(d. currentNode. | ow2), new
I nt eger (d. current Node. | ow3) };
br eak;

case 22: { // find auto (aesromar)
coment = child. get Comment ();
args = new Cbject[0];
br eak;

}

case 23: { // gt low3
coment = Tree23.this.getComment ("findi nsubtree. findgtlow3");
args = new Qbject[]{new Integer(d.currentNode.|low3)};
br eak;

case 25: { // find auto (asromar)
conmment = chil d. get Comment () ;
args = new Cbject[0];
br eak;

}

return java.text.MessageFornmat. format (coment, args);

}

/**
* BrimosiHaeT ,ZLeIZCTBI/IH 10 OTPMCOBKE COCTOAHMA
*/
public void drawState() {
switch (state) {
case 3: { // yes it is
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
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br eak;

case 6: { // yes it is
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 7: { // no it is not
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

}

case 10: { // It low
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 11: { // init
br eak;

case 12: { // find auto (aesromar)
child.drawsState();
br eak;

}

case 15: { // gt low2
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 16: { // init
br eak;

case 17: { // find auto (aesromar)
child.drawstate();
br eak;

}

case 20: { // It low3
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 21: { // init
br eak;

case 22: { // find auto (aBromar)
child.drawstate();
br eak;

case 23: { // gt low3
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 24: { // init
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 25: { // find auto (aesromar)
child.drawsState();
br eak;

}

public StringBuffer toString(StringBuffer s) {
s. append("findi nsubtree ").append(state).append(" ");
s. append(’ (" );
s. append(descriptions[state]);
s.append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);
}

return s;



}
/**
* insert auto.
*/
private final class insert inplenents Automata {
/**

* HauajlbHOE COCTOSAHME aBTOMaTa.

*/
private final int START_STATE = 0;

/**
*
*/

private final int END _STATE = 29;

KoHeuHOe cocTOAHME aBTOMaTa

/**
*
*/
private final String[] descriptions = new String[]{"HauansHoe cocrosxue", "is tree
enpty", "is tree enpty (oxonuanme)", "tree is enpty", "is root leaf", "is root |eaf (oxonuanme)",
"is this element in tree", "is this element in tree (oxonuaume)", "this element is in tree", "root
is leaf", "to new node", "returns setings", "init", "begins fromroot", "insert auto (aBromar)", "
4 children", "is 4 children (oxonuanne)", "insert", "to new node", "returns setings", "is not 4
children", "is not 4 children (oxounuaume)", "end", "retuns settings", "is root", "is root
(oxonuanme)", "to parent", "retuns settings", "end", "Koneunoe cocrosuue"};

OnmcaHMsa COCTOSHUM

is

/**
*
*/

private int state;

Tekyllee COCTOAHME aBTOMAaTa.

/**
*
*/

private Automata child;

TekylwMy BJIOXEHHBI aBTOMAT.

/**
*
*/

public void toStart() {

state = START_STATE;
child nul | ;

Hepexon B HadWaJIbHHOE COCTOAHME

}

/**
*
*/

public void toEnd() ({

state END_STATE;
child nul | ;

Hepexon B KOHEUHOE COCTOAHUE

}

/**
*
*/

public boolean isAtStart() {

return state == START_STATE;

}

/**

Haxomurca M aepToMaT B HadaJIbHOM COCTOSAHUU

*/
public bool ean i sAtEnd() {
return state == END_STATE;
}

/**

Haxomurcsa jm aBTOMAT B KOHEUWHOM COCTOSHMNM

*/
public int getStep() {
return step;
}

Homep Tekymero mara.
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/**
* CpejaTh war B nepem.
*/
public void stepForward(int level) {
do {
st ep++;
/| Tlepexonm B crienmyomee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHoe cocTosHMe
state = 1; // is tree enpty
br eak;
}
case 1. { // is tree enpty
if (d.tree.childrenNumber == 0) {
state = 3; // tree is enpty
} else {
state = 4; // is root |eaf
}

br eak;

case 2: { // is tree enpty (oxoHuanue)
state = 15; // is 4 children
br eak;
}
case 3: { // tree is enpty
st ack. pushBool ean(true);
state = 2; // is tree enpty (oxonuanme)
br eak;
}
case 4: { // is root |eaf
if (d.tree.rootNodel.isLeaf) {
state = 6; // is this elenent in tree
} else {
state = 12; // init
}

br eak;
case 5: { // is root |eaf (oxonuanue)
st ack. pushBool ean(f al se);
state = 2; // is tree enpty (oxoHuaHue)
br eak;

case 6: { // is this element in tree

if (d.tree.rootNodel. el emrent == d.insertingEl ement) {
state = 8; // this elenent is in tree

} else {
state = 9; // root is |eaf

}

br eak;

case 7: { // is this element in tree (oxoxuanue)
state = 11; // returns setings
br eak;

case 8. { // this elenent is in tree
st ack. pushBool ean(true);
state = 7; // is this element in tree (oxoHuaHue)
br eak;

case 9: { // root is |eaf
state = 10; // to new node
br eak;

case 10: { // to new node
st ack. pushBool ean(fal se);
state = 7; // is this element in tree (oxoHuaHue)
br eak;

case 11: { // returns setings
st ack. pushBool ean(true);
state = 5; // is root |leaf (oxonuanme)
br eak;
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case 12: { // init
state = 13; // begins fromroot
br eak;

case 13: { // begins fromroot
state = 14; // insert auto (asTomarT)
br eak;
}
case 14: { // insert auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(fal se);
state = 5; // is root |eaf (oxonuanme)

}

br eak;

}
case 15: { // is 4 children
if (d.tree.rootNodel. childrenNunber == 4) {
state = 17; // insert
} else {
state = 24; // is root
}

br eak;

case 16: { // is 4 children (oxoHuaHue)
state = 28; // end
br eak;

case 17: { // insert
state = 18; // to new node
br eak;

case 18: { // to new node
state = 19; // returns setings
br eak;

case 19: { // returns setings
state = 20; // is not 4 children
br eak;

case 20: { // is not 4 children
i f (d.currentNode. parent.childrenNumber == 3) {
state = 22; // end
} else {
st ack. pushBool ean(fal se);
state = 21; // is not 4 children (oxonuanue)

}

br eak;

case 21: { // is not 4 children (oxoHuaHue)
st ack. pushBool ean(true);
state = 16; // is 4 children (oxouuanue)
br eak;

}

case 22: { // end
state = 23; // retuns settings
br eak;

case 23: { // retuns settings
st ack. pushBool ean(true);
state = 21; // is not 4 children (oxonuanue)
br eak;

case 24: { // is root
if (d.currentNode != null && !d.currentNode.isRoot) {
state = 26; // to parent
} else {
st ack. pushBool ean(f al se);
state = 25; // is root (oxouuanue)

}

br eak;

case 25: { // is root (oxoHuaHnue)
state = 27; // retuns settings
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br eak;

case 26: { // to parent
st ack. pushBool ean(true);
state = 25; // is root (oxoHuaHue)
br eak;

case 27: { // retuns settings
st ack. pushBool ean(fal se);
state = 16; // is 4 children (oxouuanune)
br eak;

}

case 28: { // end
state = END_STATE;
br eak;

}

/| JeticTBue B TeKyleM COCTOSHUM
switch (state) {
case 1: { // is tree enpty

br eak;

}

case 2: { // is tree enpty (oxoHuaHue)
br eak;

case 3: { // tree is enpty
d. tree. NewChi | dLeaf (d. i nsertingEl enent);
d. tree. root Nodel. Set Current NodeStyl e();
d. current Node = d.tree.rootNodel;

br eak;

}

case 4: { // is root |eaf
br eak;

} .

case 5: { // is root |eaf (oxonuanue)
br eak;

case 6: { // is this element in tree
br eak;

case 7: { // is this element in tree (oxoHuaHue)
br eak;

case 8. { // this element is in tree
d. tree. root Nodel. Set Current NodeStyl e();
br eak;

case 9: { // root is |eaf
int returned = d.tree. NewChi | dLeaf (d.insertingEl enment);
if(returned == 1)
d. tree. root Nodel. Set Current NodeStyl e();
if(returned == 2)
d. tree. root Node2. Set Current NodeStyl e();
br eak;

case 10: { // to new node

d.tree.root Nodel. Set A dStyl e();

d.tree. root Node2. Set A dStyl e();

d.tree. Del eteChild(2);

d.tree.DeleteChild(1);

d.tree. NewChil dlnterior(d.tree.root Nodel, d.tree.rootNode2);
d. tree. root Nodel. Set Current NodeStyl e();

br eak;

case 11: { // returns setings
d.tree. root Nodel. Set A dStyl e();
br eak;

}

case 12: { // init
d. current Node = d.tree. root Nodel;
d. current Node. Set Current NodeStyl e();
br eak;
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case 13: { // begins fromroot
br eak;

case 14: { // insert auto (aesromar)
if (child == null) {
child = new insertintosubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 15: { // is 4 children
br eak;

case 16: { // is 4 children (oxoHuaHue)
br eak;
}

case 17: { // insert
d. current Node. Set A dStyl e();
d. tree. root Nodel. Del et eChi | d(4);
d. tree. root Nodel. Del et eChi | d( 3);
d.tree. NewChil dlinterior(d.tree.root Nodel. chil d3,
d.tree. root Nodel. chi |l d4);
d. tree. root Nodel. Set Current NodeStyl e();
d. tree. root Node2. Set Current NodeStyl e();
br eak;

case 18: { // to new node
d.tree.root Nodel. Set A dStyl e();
d.tree. root Node2. Set A dStyl e();
Node tenpNodel = d.tree.root Nodel,;
Node tenpNode2 = d.tree.root Node2;
d.tree. Del eteChil d(2);
d.tree.DeleteChild(1);
d.tree. NewChi | dl nterior(tenpNodel, tenpNode2);
d. tree. root Nodel. Set Current NodeStyl e();
br eak;

case 19: { // returns setings
d.tree.root Nodel. Set A dStyl e();
br eak;

case 20: { // is not 4 children
br eak;

case 21: { // is not 4 children (oxonuanue)
br eak;

}

case 22: { // end
d. current Node. par ent . Set Cur r ent NodeSt yl e() ;
br eak;

case 23: { // retuns settings
d. current Node. parent. Set A dStyl e();
br eak;

case 24: { // is root
br eak;

case 25: { // is root (oxoHuaHnue)
br eak;

case 26: { // to parent

.current Node. Set A dStyl e();

. nySt ack. pushl nt eger (d. current Node. t hi sChi | dNunber) ;
.current Node = d. current Node. parent;

. current Node. Set Cur r ent NodeStyl e() ;

. nySt ack. pushl nt eger (d. current Node. | owl) ;

. nySt ack. pushl nt eger (d. current Node. | ow2) ;

. nySt ack. pushl nt eger (d. current Node. | ow3) ;

. nySt ack. pushl nt eger (d. current Node. | ow4) ;

i f(d.currentNode. childrenNunber == 1)

T 0000000

-~
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d. current Node. |l owl = d. current Node. childl. | owl;

}
i f(d.currentNode. childrenNunber == 2)
{
d. current Node. | owl
d. current Node. | ow2

d. current Node. chi |l d1. | owl;
d. current Node. chi | d2. | owd;

}
i f(d.currentNode. childrenNunber == 3)

{
d. current Node. |l owl = d. currentNode. childl. | owl;
d. current Node. |l ow2 = d. current Node. chil d2. 1 owd;
d. current Node. |l ow3 = d. current Node. chi | d3. 1 owl;

}

br eak;

case 27: { // retuns settings
d. current Node. Set A dStyl e();
br eak;

}
case 28: { // end
d.insertEnd = true;

br eak;
}
} while (!islnteresting(level));
}
/**
* CpejaTh war B Hasang
*/
public void stepBackward(int level) {
do {

/| Obpamenue nercTBuA B TEKylleM COCTOSHMUU
switch (state) {
case 1: { // is tree enpty

br eak;

}

case 2: { // is tree enpty (oxoHuaHue)
br eak;

}

case 3: { // tree is enpty
d.tree. Del eteChild(1);

br eak;

}

case 4: { // is root |eaf
br eak;

} .

case 5: { // is root |eaf (oxonuanue)
br eak;

}

case 6: { // is this elenent in tree
br eak;

}

case 7: { // is this element in tree (oxoHuaHue)
br eak;

case 8. { // this elenent is in tree
d.tree. root Nodel. Set A dStyl e();
br eak;

case 9: { // root is |eaf
d.tree.root Nodel. Set A dStyl e();
d.tree. root Node2. Set A dStyl e();
d.tree. Del eteChild(d.tree. FindChild(d.insertingEl ement));
br eak;
}
case 10: { // to new node
d.tree.root Nodel. Set A dStyl e();
d.tree. DeleteChild(1);
Node tn = d.tree.root Nodel;
d.tree. AddChi I d(tn.childl);
d.tree. AddChi I d(tn. child2);
int returned = d.tree. Fi ndChil d(d.insertingEl ement);
if(returned == 1)
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d.tree. root Nodel. Set Current NodeStyl e();
if(returned == 2)

d. tree. root Node2. Set Current NodeStyl e();
br eak;

case 11: { // returns setings
d. tree. root Nodel. Set Current NodeStyl e();
br eak;

}

case 12: { // init
d. current Node. Set A dStyl e() ;
br eak;

case 13: { // begins fromroot
br eak;

case 14: { // insert auto (aesromar)
if (child == null) {
child = new insertintosubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

}
case 15: { // is 4 children
br eak;

case 16: { // is 4 children (oxoHuaHue)
br eak;

case 17: { // insert
d. current Node. Set Curr ent NodeStyl e();
d.tree.root Nodel. Set A dStyl e();
d.tree. root Node2. Set A dStyl e();
Node tenpNode = d.tree.root Node2;
d.tree. Del eteChild(2);
d. tree. root Nodel. AddChi | d(t enmpNode. chi |l d1);
d. tree. root Nodel. AddChi | d(t enpNode. chi |l d2);
br eak;

case 18: { // to new node
d.tree.root Nodel. Set A dStyl e();
d.tree. Del eteChild(1l);
Node tn = d.tree.root Nodel;
d.tree. AddChi I d(tn.childl);
d.tree. AddChi I d(tn. child2);
br eak;

case 19: { // returns setings
d. tree. root Nodel. Set Current NodeStyl e();
br eak;

case 20: { // is not 4 children
br eak;

case 21: { // is not 4 children (oxonuanue)
br eak;
}

case 22: { // end
d. current Node. parent. Set d dStyl e();
br eak;
case 23: { // retuns settings
d. current Node. parent . Set Current NodeStyl e() ;
br eak;

case 24: { // is root
br eak;

case 25: { // is root (oxoHuaHue)
br eak;

case 26: { // to parent
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.current Node. Set A dStyl e();
.current Node. | ow4 d. mySt ack. popl nt eger () ;
.current Node. | ow3 d. mySt ack. popl nt eger () ;
.current Node. | ow2 d. nySt ack. popl nt eger () ;
.current Node. | owl d. nySt ack. popl nt eger () ;
int returned = d. nyStack. popl nteger();
if(returned == 1)

d. current Node = d. current Node. chil di;
if(returned == 2)

d. current Node = d. current Node. chil d2;
if(returned == 3)

d. current Node = d. current Node. chil d3;
if(returned == 4)

d. current Node = d. current Node. chi |l d4;
d. current Node. Set Current NodeStyl e();
br eak;

00000

case 27: { /] retuns settings
d. current Node. Set Current NodeStyl e();
br eak;

}

case 28: { // end
d.insertEnd = fal se;
br eak;

}

/| Tepexonm B mpemdmmyllee COCTOAHME
switch (state) {
case 1: { // is tree enpty
state = START_STATE;
br eak;
}
case 2: { // is tree enpty (oxoHuaHue)
i f (stack. popBool ean()) {
state = 3; // tree is enpty
} else {
state = 5; // is root |eaf (oxonuanme)
}

br eak;

case 3: { // tree is enpty
state = 1; // is tree enpty
br eak;
}
case 4: { // is root |eaf
state = 1; // is tree enpty
br eak;
}
case 5: { // is root |eaf (oxonuanme)
i f (stack.popBool ean()) {
state = 11; // returns setings
} else {
state = 14; // insert auto (aeromar)
}

br eak;

}

case 6: { // is this elenent in tree
state = 4; // is root |eaf
br eak;

case 7: { // is this element in tree (oxoHuaHue)
i f (stack.popBool ean()) {
state = 8; // this elenent is in tree
} else {
state = 10; // to new node
}

br eak;

}

case 8. { // this element is in tree
state = 6; // is this elenment in tree
br eak;

case 9: { // root is |eaf
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state = 6; // is this elenent in tree
br eak;

case 10: { // to new node
state = 9; // root is |eaf
br eak;

case 11: { // returns setings
state = 7; // is this element in tree (oxoHuaHue)
br eak;

}

case 12: { // init
state = 4; // is root |eaf
br eak;

case 13: { // begins fromroot
state = 12; // init
br eak;

case 14: { // insert auto (aesromar)
if (child.isAtStart()) {
child = null;
state = 13; // begins fromroot

}

br eak;

}
case 15: { // is 4 children
state = 2; // is tree enpty (oxonuanme)
br eak;
}
case 16: { // is 4 children (oxonuanue)
i f (stack. popBool ean()) {
state = 21; // is not 4 children (oxonuanue)
} else {
state = 27; // retuns settings
}

br eak;

case 17: { // insert
state = 15; // is 4 children
br eak;

case 18: { // to new node
state = 17; // insert
br eak;

case 19: { // returns setings
state = 18; // to new node
br eak;

case 20: { // is not 4 children
state = 19; // returns setings
br eak;

}

case 21: { // is not 4 children (oxoHuaHue)
i f (stack. popBool ean()) {
state = 23; // retuns settings
} else {
state = 20; // is not 4 children
}

br eak;

}

case 22: { // end
state = 20; // is not 4 children
br eak;

case 23: { // retuns settings
state = 22; // end
br eak;

case 24: { // is root

state = 15; // is 4 children
br eak;
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case 25: { // is root (oxoHuaHnue)
i f (stack. popBool ean()) {
state = 26; // to parent
} else {
state = 24; // is root
}

br eak;

case 26: { // to parent
state = 24; // is root
br eak;

case 27: { // retuns settings
state = 25; // is root (oxouuanue)
br eak;

}

case 28: { // end
state = 16; // is 4 children (oxouuanue)
br eak;

case END _STATE: { // HauanbHOoe cocTosHME
state = 28; // end
br eak;

}

step--;
} while (lislnteresting(level));

/**
* VIHTepecHO JIM TeKyllee COCTOAHMeEe.
*/
public bool ean islnteresting(int level) {
/| VinTepecHocTb
switch (state) {

case START_STATE: // HauanbHOe cocTosHME
return true;

case 1: // is tree enpty
return level <= -1;

case 2: // is tree enpty (oxoHuaHue)
return level <= -1;

case 3: // tree is enpty
return level <= 1;

case 4: // is root |eaf
return level <= -1;

case 5: // is root |eaf (oxonuanme)
return level <= -1;

case 6: // is this element in tree
return level <= -1;

case 7: // is this elenent in tree (oxoHuaHue)
return level <= -1;

case 8: // this elenent is in tree
return | evel <= 1,

case 9: // root is |eaf
return level <= 1;

case 10: // to new node
return level <= 1,

case 11: // returns setings
return level <= -1;

case 12: // init
return level <= -1;

case 13: // begins fromroot
return level <= 1;

case 14: // insert auto (amsTomart)
return (child !'= null) && !child.isAtEnd();

case 15: // is 4 children
return level <= -1;

case 16: // is 4 children (oxouuanue)
return level <= -1;

case 17: // insert
return level <= 1;

case 18: // to new node
return level <= 1;
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}

case 19: // returns setings

return level <= -1;

case 20: // is not 4 children
return level <= -1;

case 21: // is not 4 children (oxoHuaHue)
return level <= -1;

case 22: // end
return level <= 1,

case 23: // retuns settings
return level <= -1;

case 24: // is root
return level <= -1;

case 25: // is root (oxoHuaHue)
return level <= -1;

case 26: // to parent
return level <= -1;

case 27: // retuns settings
return level <= 1;

case 28: // end
return level <= -1;

case END _STATE: // KoHeuHoe cocTosHME

return true,

t hrow new Runti meException("islnterest");

}

/**

* KoMMEHTapuii K TeKylleMy COCTOSHMIO

*/

public String getComment () {
String comment = "";

oj ect[] args =

nul | ;

/| Bmbop xommeHTapusa
switch (state) {

case 3: { // tree is enpty
coment = Tree23.this.getComrent ("i
br eak;

case 8: { // this elenent is in tree

coment = Tree23.this.getComrent ("i
br eak;

case 9: { // root is |eaf
coment = Tree23.this.getComrent ("i
br eak;

}

case 10: { // to new node
coment = Tree23.this.getComrent ("i
br eak;

case 13: { // begins fromroot
coment = Tree23.this.getComrent ("i
args = new Object[]{new Integer(d.i
br eak;

}

case 14: { // insert auto (aesromar)
conmment = chil d. get Comment () ;
args = new Cbject[0];
br eak;

}

case 17: { // insert
coment = Tree23.this. getComrent ("i
br eak;

case 18: { // to new node
coment = Tree23.this. getComrent ("i
br eak;

}

case 22: { // end
coment = Tree23.this. getComrent ("i
br eak;

case 26: { // to parent
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commrent = Tree23.this.getComent("insert.insertgotoparent0");
br eak;

}

return java.text.MessageFornmat. format (coment, args);
}
/**
* BLINOJIHAET IeyicTBUSA 110 OTPMCOBKE COCTOAHMA
*/
public void drawState() {
switch (state) {
case 3: { // tree is enpty
d.visualizer.Drawlree();
d.visualizer. UpdateScreen();
br eak;
}
case 8: { // this elenent is in tree
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;
}
case 9: { // root is |eaf
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 10: { // to new node
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 11: { // returns setings
br eak;

case 12: { // init
br eak;

case 13: { // begins fromroot
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 14: { // insert auto (aesromar)
child.drawstate();
br eak;

case 17: { // insert
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 18: { // to new node
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 19: { // returns setings
br eak;

}

case 22: { // end
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 23: { // retuns settings
br eak;

case 26: { // to parent
br eak;

case 27: { /] retuns settings
d.visualizer.Drawlree();
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d. vi sual i zer. Updat eScr een() ;
br eak;

}

case 28: { // end
br eak;

}

}

public StringBuffer toString(StringBuffer s) {
s.append("insert ").append(state).append(" ");
s.append(' (');
s. append(descriptions[state]);
s. append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);

}
return s;
}
}
/**
* insert auto.
*/
private final class insertintosubtree inplenents Autonmata {
/**
* HauaJjlbHOE COCTOAHME aBToMaTa
*/
private final int START_STATE = O;
/**
* KoHeuHOe COCTOSHMEe aBToMaTa
*/
private final int END _STATE = 42,
/**
* OnmcaHus COCTOSHUIA
*/
private final String[] descriptions = new String[]{"Hauansuoe cocroanme", "is child
leaf", "is child |l eaf (oxonuaume)", "yes it is", "is children nunber 2", "is children nunber 2
(oxonuanme)", "is inserting element in tree", "is inserting element in tree (oxonuanme)", "yes it
is", "insert", "is inserting elenent in tree", "is inserting elenent in tree (oxonuanme)", "yes it
is", "insert", "insert", "is serching element in first subtree", "is serching elenent in first
subtree (oxonuanme)", "It low2", "init", "insert auto (asTomat)", "is children number 2", "is
children number 2 (oxonuanme)"”, "gt low2", "init", "insert auto (asromar)", "is serching elenent in
second subtree", "is serching element in second subtree (oxonuaume)", "It low3d", "init", "insert
auto (asromar)", "gt lowd", "init", "insert auto (asromat)", "is 4 children", "is 4 children
(oxonuanme)", "to parent", "insert", "to new node", "is not 4 children", "is not 4 children
(oxonuanme)", "to parent", "retuns settings", "Koxeunoe cocrosHue"};
/**
* TeKymee COCTOAHME aBTOMaTa
*/

private int state;

/**

* Texkymud BJIOKEHHEI aBTOMAaT.

*/
private Automata child;

/**
*/
public void toStart() {
state = START_STATE;
child nul | ;

[lepexon B HadaJIbHHOE COCTOSHME

}

/**
*/
public void toEnd() {
state = END_STATE;

[lepexon B KOHEUYHOE COCTOAHME
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child = null;
}
/**
* HaxommTcsa M aBTOMaAT B HAYAJIbHOM COCTOSHUNM
*/
public boolean isAtStart() {
return state == START_STATE;
}

/**
* HaxommTcsa M aBTOMAT B KOHEYHOM COCTOSHUU
*/
public bool ean i sAtEnd() {
return state == END_STATE;
}

/**
* HoMep Texkywero mara.
*/
public int getStep() {
return step;
}

/**
* CpejaTh war B nepen
*/
public void stepForward(int level) {
do {
st ep++;
/| Tepexom B crnemybuee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHOe cocTosHME
state = 1; // is child |eaf
br eak;
}
case 1: { // is child I|eaf
if (d.currentNode.childl.isLeaf) {
state = 3; // yes it is
} else {
state = 15; // is serching elenent in first subtree
}

br eak;

case 2: { // is child |eaf (oxonuanue)
state = END_STATE;
br eak;

case 3: { // yes it is
state = 4; // is children nunber 2
br eak;
}
case 4: { // is children nunmber 2
i f (d.currentNode. childrenNunmber == 2) {
state = 6; // is inserting elenent in tree
} else {
state = 10; // is inserting elenment in tree
}

br eak;
case 5: { // is children nunber 2 (oxonuanue)

st ack. pushBool ean(true);
state = 2; // is child | eaf (oxonHuanue)

br eak;
}
case 6: { // is inserting elenent in tree
if (d.currentNode.childl.element == d.insertingEl ement ||
d. current Node. chil d2. el enent == d.insertingEl enent) {
state = 8; // yes it is
} else {
state = 9; // insert
}
br eak;
}
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case 7: { // is inserting element in tree (oxonuanue)
st ack. pushBool ean(true);
state = 5; // is children nunber 2 (oxonuanue)
br eak;
}
case 8 { /] yes it is
st ack. pushBool ean(true);
state = 7; // is inserting element in tree (oxoHuaHue)
br eak;
}
case 9: { // insert
st ack. pushBool ean(fal se);
state = 7; // is inserting element in tree (oxoHuaHue)
br eak;

case 10: { // is inserting elenment in tree

if (d.currentNode. childl.element == d.insertingEl ement ||
d. current Node. chil d2. el enent == d.insertingEl ement ||
d. current Node. chi | d3. el enent == d.insertingEl enent) ({
state = 12; // yes it is
} else {
state = 13; // insert
}
br eak;

case 11: { // is inserting elenment in tree (oxoHuaHue)
st ack. pushBool ean(f al se);
state = 5; // is children nunber 2 (oxounuanue)
br eak;

case 12: { /] yes it is
st ack. pushBool ean(true);
state = 11; // is inserting element in tree (oxoHuaHue)
br eak;

case 13: { // insert
state = 14; // insert
br eak;

case 14: { // insert
st ack. pushBool ean(fal se);
state = 11; // is inserting element in tree (oxoHuaHue)
br eak;

case 15: { // is serching elenent in first subtree
if (d.currentNode.low2 > d.insertingEl ement) {
state = 17; // It low2
} else {
state = 20; // is children nunber 2
}

br eak;

case 16: { // is serching element in first subtree (oxonuanue)
state = 33; // is 4 children
br eak;

}

case 17: { // It low2
state = 18; // init
br eak;

case 18: { // init
state = 19; // insert auto (aesromar)
br eak;
}
case 19: { // insert auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 16; // is serching elenent in first subtree (oxonuanmue)

}

br eak;

case 20: { // is children nunber 2
i f (d.currentNode.childrenNunber == 2) {
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state = 22; // gt low2
} else {

state
}

br eak;

25; I/ is serching element in second subtree

case 21: { // is children nunber 2 (oxonuanue)
st ack. pushBool ean(fal se);
state = 16; // is serching element in first subtree (oxonuanue)
br eak;

}

case 22: { // gt low2
state = 23; // init
br eak;

case 23: { // init
state = 24; // insert auto (aesromar)
br eak;

case 24: { // insert auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 21; // is children nunber 2 (oxonuanme)

}

br eak;

case 25: { // is serching elenment in second subtree
if (d.currentNode.low3 > d.insertingEl enment) {
state = 27; // It ow3
} else {
state = 30; // gt low3
}

br eak;

case 26: { // is serching elenment in second subtree (oxonuanmue)
st ack. pushBool ean(fal se);
state = 21; // is children nunber 2 (oxoHuaHue)
br eak;

}

case 27: { // 1t low3
state = 28; // init
br eak;

case 28: { // init
state = 29; // insert auto (aesromar)
br eak;

case 29: { // insert auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 26; // is serching elenent in second subtree (oxonuanme)

}

br eak;

}

case 30: { // gt lows
state = 31; // init
br eak;

case 31: { // init
state = 32; // insert auto (aesromar)
br eak;
}
case 32: { // insert auto (asromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(f al se);
state = 26; // is serching elenent in second subtree (oxonuanme)

}

br eak;

}
case 33: { // is 4 children
i f (d.currentNode. parent.childrenNunber == 4) {
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state = 35; // to parent
} else {

state = 40; // to parent
}

br eak;

case 34: { // is 4 children (oxonuanue)
st ack. pushBool ean(fal se);
state = 2; // is child | eaf (oxonuanue)
br eak;

case 35: { // to parent
state = 36; // insert
br eak;

case 36: { // insert
state = 37; // to new node
br eak;

case 37: { // to new node
state = 38; // is not 4 children
br eak;

case 38: { // is not 4 children
if (d.currentNode. parent.childrenNunmber != 4) {
st ack. pushBool ean(true);
state = 39; // is not 4 children (oxounuanue)
} else {
st ack. pushBool ean(fal se);
state = 39; // is not 4 children (oxonuanue)

}

br eak;

case 39: { // is not 4 children (oxoHuaHue)
st ack. pushBool ean(true);
state = 34; // is 4 children (oxouuanue)
br eak;

case 40: { // to parent
state = 41; // retuns settings
br eak;

case 41: { // retuns settings
st ack. pushBool ean(f al se);
state = 34; // is 4 children (oxoHuaHue)
br eak;

}

/| IericTBue B TeKymeM COCTOSHUM
switch (state) {
case 1: { // is child |eaf

br eak;

}

case 2: { // is child |eaf (oxonuanue)
br eak;

}

case 3: { // yes it is
br eak;

case 4: { // is children nunmber 2
br eak;

case 5: { // is children nunber 2 (oxonuanue)

br eak;

}

case 6: { // is inserting elenent in tree
br eak;

} o . .

case 7: { // is inserting element in tree (oxoHuaHue)
br eak;

case 8 { /] yes it is
br eak;
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}

case 9: { // insert

d. current Node. Set A dStyl e() ;
int returned = d.current Node. NewChi | dLeaf (d. i nsertingEl ement);
if(returned == 1)

d. current Node = d. current Node. chil di;
if(returned == 2)

d. current Node = d. current Node. chil d2;
if(returned == 3)

d. current Node = d. current Node. chil d3;
d. current Node. Set Current NodeStyl e();
br eak;

case 10: { // is inserting elenment in tree
br eak;

case 11: { // is inserting elenment in tree (oxoHuaHue)
br eak;

case 12: { // yes it is
br eak;

case 13: { // insert

d. current Node. Set A dStyl e();
int returned = d.current Node. NewChi | dLeaf (d. i nsertingEl ement);
if(returned == 1)

d. current Node = d. current Node. chil d1;
if(returned == 2)

d. current Node = d. current Node. chil d2;
if(returned == 3)

d. current Node = d. current Node. chi | d3;
if(returned == 4)

d. current Node = d. current Node. chi | d4;
d. cur rent Node. SetCurrent NodeStyl e();
br eak;

case 14: { // insert
br eak;

case 15: { // is serching elenent in first subtree
br eak;

case 16: { // is serching elenment in first subtree (oxonuanue)
br eak;

}
case 17: { // 1t low2
br eak;

}
case 18: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | di;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 19: { // insert auto (asTowmar)
if (child == null) {
child = new insertintosubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 20: { // is children nunber 2
br eak;

case 21: { // is children nunber 2 (oxoHuaHue)
br eak;

}
case 22: { // gt low2
br eak;

case 23: { // init
d. current Node. Set A dStyl e() ;

102



d. current Node = d. current Node. chi | d2;
d. current Node. Set Current NodeStyl e();
br eak;

case 24: { // insert auto (aesromar)
if (child == null) {
child = new insertintosubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

case 25: { // is serching elenment in second subtree
br eak;

case 26: { // is serching elenment in second subtree (oxonuanue)
br eak;

}
case 27: { // 1t low3
br eak;

case 28: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d2;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 29: { // insert auto (asTowmar)
if (child == null) {
child = new insertintosubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 30: { // gt low3
br eak;

}

case 31: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d3;
d. current Node. Set Current NodeStyl e();
br eak;

case 32: { // insert auto (aesromar)
if (child == null) {
child = new insertintosubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 33: { // is 4 children
br eak;

case 34: { // is 4 children (oxoHuaHue)
br eak;

case 35: { // to parent
d.tree. Set Defaul t Styl es();
d. mySt ack. pushl nt eger (d. current Node. t hi sChi | dNunber) ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 36: { // insert
d. current Node. Del et eChi | d(4);
d. current Node. Del et eChi | d(3);
int returned = d.current Node. parent.
NewChi | dI nteri or (d. current Node. chi | d3, d.currentNode. chil d4);
if(returned == 2)
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d. current Node. parent . chi | d2. Set Current NodeStyl e();
if(returned == 3)

d. current Node. parent . chi | d3. Set Current NodeStyl e();
if(returned == 4)

d. current Node. parent . chi | d4. Set Current NodeStyl e();
br eak;

case 37: { // to new node
i f(d.currentNode.thisChildNunmber == 1)
{
d. current Node. Set d dStyl e();
d. current Node. parent. chil d2. Set A dStyl e();

}
i f(d.currentNode.thisChildNunber == 2)

{
d. current Node. Set A dStyl e();

d. current Node. parent. chil d3. Set A dStyl e();

}
i f(d.currentNode.thisChildNunber == 3)

{

d. current Node. Set A dStyl e();

d. current Node. parent. chil d4. Setd dStyl e();
}
br eak;

case 38: { // is not 4 children
br eak;

case 39: { // is not 4 children (oxoHuaHue)
br eak;

case 40: { // to parent

.current Node. Set A dStyl e();

. nySt ack. pushl nt eger (d. current Node. t hi sChi | dNunber) ;
.current Node = d. current Node. parent;

.current Node. Set Cur r ent NodeStyl e() ;

. nySt ack. pushl nt eger (d. current Node. | owl) ;

. nySt ack. pushl nt eger (d. current Node. | ow2) ;

. nySt ack. pushl nt eger (d. current Node. | ow3) ;

. nySt ack. pushl nt eger (d. current Node. | ow4) ;

i f(d.currentNode. childrenNunber == 1)

T 0000000

d. current Node. |l owl = d. current Node. childl. | owl;

—~

i f(d.currentNode. childrenNunber == 2)

~

d. current Node. | owl

d. current Node. chi |l d1.1 owd;
d. current Node. | ow2 wil

d. current Node. child2.1o0

}
i f(d.currentNode. childrenNunber == 3)

{
d. current Node. |l owl = d. current Node. childl. | owl;
d. current Node. |l ow2 = d. current Node. chil d2. 1 owd;
d. current Node. |l ow3 = d. current Node. chi | d3. 1 owl;

}

br eak;

case 41: { // retuns settings
d. current Node. Set A dStyl e();
br eak;

}

} while (!islnteresting(level));

/**
* ChmeslaTh war B Has3am.
*/
public void stepBackward(int level) {
do {
/| Obpamenue nercTBuA B TEKylleM COCTOSHMU
switch (state) {
case 1: { // is child |eaf
br eak;
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}

case 2: { //
br eak;
}

case 3: { //
br eak;
}

case 4: { //
br eak;

case 5: { //

br eak;

}

case 6: { //
br eak;

}

case 7: { //
br eak;

}

case 8: { //
br eak;

case 9: { //
d. current
d. current
d. current
d. current
br eak;

}
case 10: { //
br eak;

}
case 11: { //
br eak;

}
case 12: { //
br eak;

}
case 13: { //

is child | eaf (oxonuaume)

yes it is

is children nunber 2

is children nunber 2 (oxonuaume)

is inserting element in tree

is inserting elenent in tree (oxounuanue)

yes it is
insert
Node. Set A dStyl e()

Node. par ent . Del et eChi | d(d. current Node. t hi sChi | dNunber) ;
Node = d. current Node. parent;
Node. Set Curr ent NodeSt yl e()

is inserting elenment in tree

is inserting element in tree (oxoHuaHue)

yes it is

i nsert

d. current Node
d. current Node
d. current Node
d. current Node

.Setd dstyle();

. parent . Del et eChi | d(d. current Node. t hi sChi | dNunber) ;
= d. current Node. parent;

. Set Current NodeStyl e();

br eak;

}

case 14: { //
d. current
br eak;

}
case 15: { //
br eak;

}
case 16: { //
br eak;

}
case 17: { //
br eak;

}
case 18: { //
d. current
d. current
d. current
br eak;
}
case 19: { //
if (child
child
child

}
child.ste
st ep++;

br eak;

}
case 20: { //

i nsert
Node. parent. Set O dStyl e();

is serching elenent in first subtree

is serching elenent in first subtree (oxonuanme)

It | ow2

init

Node. Set O dStyl e()

Node = d. current Node. parent;
Node. Set Curr ent NodeStyl e();

insert auto (aesTomart)

== null) {

= new i nsertintosubtree();
.toEnd();

pBackwar d( | evel ) ;

is children nunmber 2

105



br eak;

case 21: { // is children nunber 2 (oxonuanue)
br eak;

}

case 22: { // gt low2
br eak;

}

case 23: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 24: { // insert auto (aesromar)
if (child == null) {
child = new insertintosubtree();
child.toEnd();

chil d. st epBackwar d( | evel ) ;
st ep++;
br eak;

case 25: { // is serching elenent in second subtree
br eak;

case 26: { // is serching elenment in second subtree (oxonuanue)
br eak;

}
case 27: { // 1t low3
br eak;

case 28: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 29: { // insert auto (aesromar)
if (child == null) {
child = new insertintosubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

}
case 30: { // gt lows
br eak;

}

case 31: { // init
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 32: { // insert auto (asrTomar)
if (child == null) {
child = new insertintosubtree();
child.toEnd();

chil d. stepBackwar d( | evel );
st ep++;
br eak;

}
case 33: { // is 4 children
br eak;

case 34: { // is 4 children (oxonuanue)
br eak;
}

case 35: { // to parent

d. current Node. Set A dStyl e() ;
int returned = d. nmyStack. popl nteger();
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if(returned == 1)
d. current Node = d. current Node. chil dil;
if(returned == 2)
d. current Node = d. current Node. chil d2;
if(returned == 3)
d. current Node = d. current Node. chil d3;
if(returned == 4)
d. current Node = d. current Node. chi | d4;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 36: { // insert
Node t enpNode;
i f(d.currentNode.thisChildNunber == 1)

t empNode = d. current Node. parent. chil d2;
d. current Node. parent . Del et eChi |l d(2);

d. current Node. AddChi | d(t enpNode. chi | d1);
d. current Node. AddChi | d(t enpNode. chi | d2);

}
i f(d.currentNode.thisChildNunmber == 2)

tenpNode = d. current Node. parent. chil d3;
d. current Node. parent . Del et eChi | d(3);

d. current Node. AddChi | d(t enpNode. chi | d1);
d. current Node. AddChi | d(t enpNode. chi | d2);

}
i f(d.currentNode.thisChildNunber == 3)
{

t empNode = d. current Node. parent. chil d4;
d. current Node. parent . Del eteChi | d(4);

d. current Node. AddChi | d(t enpNode. chi | d1);
d. current Node. AddChi | d(t enpNode. chi | d2);

}
i f(d.currentNode.thisChildNunber == 4)
{

t empNode = d. current Node. parent. chil d3;

d. current Node. parent . Del et eChi | d(3);

d. current Node. AddChi | d(t enpNode. chi | d1);

d. current Node. AddChi | d(t enpNode. chi | d2);
}
d. current Node. Set A dStyl e();
int returned = d.currentNode. Fi ndChi |l d(d.insertingEl enent);
if(returned == 1)

d. current Node. chi | d1. Set Current NodeStyl e();
if(returned == 2)

d. current Node. chi | d2. Set Current NodeStyl e();
if(returned == 3)

d. current Node. chi | d3. Set Current NodeStyl e();
if(returned == 4)

d. current Node. chi | d4. Set Current NodeStyl e();

d. current Node. Set Current NodeStyl e();
br eak;

case 37: { // to new node
i f(d.currentNode. thisChildNunber == 1)
{
d. current Node. Set Cur r ent NodeStyl e();
d. current Node. parent . chi | d2. Set Current NodeStyl e();

}
i f(d.currentNode.thisChildNunmber == 2)

{
d. current Node. Set Cur rent NodeStyl e();

d. current Node. parent . chi | d3. Set Current NodeStyl e();

}
i f(d.currentNode.thisChildNunmber == 3)

{

d. current Node. Set Cur r ent NodeStyl e();

d. current Node. parent . chi | d4. Set Current NodeStyl e();
}
br eak;

case 38: { // is not 4 children
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br eak;

case 39: { // is not 4 children (oxonuanue)
br eak;

case 40: { // to parent

d. current Node. Set A dStyl e() ;
d. current Node. | o4 d. nySt ack. popl nt eger () ;
d. current Node. | ow3 d. nySt ack. popl nteger () ;
d. current Node. | ow2 d. mySt ack. popl nt eger () ;
d. current Node. | owl d. mySt ack. popl nt eger () ;
int returned = d. nyStack. popl nteger();
if(returned == 1)

d. current Node = d. current Node. chil di;
if(returned == 2)

d. current Node = d. current Node. chil d2;
if(returned == 3)

d. current Node = d. current Node. chil d3;
if(returned == 4)

d. current Node = d. current Node. chil d4;
d. current Node. Set Current NodeStyl e();
br eak;

case 41: { // retuns settings
d. current Node. Set Current NodeStyl e();
br eak;

}

/| Tepexonm B mpempmymee COCTOAHME
switch (state) {
case 1: { // is child |eaf
state = START_STATE;
br eak;
}
case 2: { // is child |eaf (oxonuanue)
i f (stack.popBool ean()) {
state = 5; // is children nunmber 2 (oxonuanme)
} else {
state = 34; // is 4 children (oxouuanune)
}

br eak;

case 3: { /] yes it is
state = 1; // is child |eaf
br eak;

}

case 4: { // is children nunmber 2
state = 3; // yes it is
br eak;

case 5: { // is children nunber 2 (oxonuanue)
i f (stack. popBool ean()) {
state = 7; // is inserting element in tree (oxonuanme)
} else {
state
}

br eak;

11; // is inserting elenment in tree (oxonuaume)

}

case 6: { // is inserting element in tree
state = 4; // is children nunber 2
br eak;

case 7: { // is inserting element in tree (oxonuanue)
i f (stack. popBool ean()) {
state = 8; // yes it is
} else {
state = 9; // insert
}

br eak;

}

case 8 { // yes it is
state = 6; // is inserting elenent in tree
br eak;
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}

case 9: { // insert
state = 6; // is inserting elenent in tree
br eak;

case 10: { // is inserting elenment in tree
state = 4; // is children nunber 2
br eak;

case 11: { // is inserting element in tree (oxonuanue)
i f (stack. popBool ean()) {
state = 12; // yes it is
} else {
state
}

br eak;

14; /] insert

case 12: { /] yes it is
state = 10; // is inserting elenent in tree
br eak;

case 13: { // insert
state = 10; // is inserting elenent in tree
br eak;

case 14: { // insert
state = 13; // insert
br eak;

case 15: { // is serching elenent in first subtree
state = 1; // is child |eaf
br eak;

case 16: { // is serching element in first subtree (oxonuanue)
i f (stack. popBool ean()) {
state = 19; // insert auto (asTomarT)
} else {
state
}

br eak;

21; // is children nunber 2 (oxonuanue)

}

case 17: { // 1t low2
state = 15; // is serching elenent in first subtree
br eak;

}

case 18: { // init
state = 17; // It low2
br eak;

}

case 19: { // insert auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 18; // init
}
br eak;

}

case 20: { // is children nunber 2
state = 15; // is serching element in first subtree
br eak;

case 21: { // is children nunber 2 (oxonuanue)
i f (stack.popBool ean()) {
state = 24; // insert auto (aeromar)
} else {
state
}

br eak;

26; // is serching elenment in second subtree (oxonuanue)

}

case 22: { // gt low2
state = 20; // is children nunber 2
br eak;

case 23: { // init
state = 22; // gt low2
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br eak;

case 24: { // insert auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 23; // init
}
br eak;

case 25: { // is serching elenment in second subtree
state = 20; // is children nunber 2
br eak;
}
case 26: { // is serching elenment in second subtree (oxonuanmue)
i f (stack. popBool ean()) {
state = 29; // insert auto (aeromar)
} else {
state = 32; // insert auto (asTomarT)
}

br eak;

}

case 27: { // It lows
state = 25; // is serching elenent in second subtree
br eak;

case 28: { // init
state = 27; // It low3
br eak;

case 29: { // insert auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 28; // init
}
br eak;

}

case 30: { // gt low3
state = 25; // is serching elenment in second subtree
br eak;

}

case 31: { // init
state = 30; // gt |ow3
br eak;

case 32: { // insert auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 31; // init
}
br eak;

}

case 33: { // is 4 children
state = 16; // is serching elenent in first subtree (oxonuanme)
br eak;

case 34: { // is 4 children (oxonuanue)
i f (stack. popBool ean()) {
state = 39; // is not 4 children (oxonuanue)
} else {
state
}

br eak;

41; /] retuns settings

case 35: { // to parent
state = 33; // is 4 children
br eak;

case 36: { // insert
state = 35; // to parent
br eak;

case 37: { // to new node

state = 36; // insert
br eak;
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}
case 38: { //

state = 37;

br eak;

}
case 39: { //

is not 4 children

/! to new node

is not 4 children (oxonuanue)
i f (stack. popBool ean()) {

state = 38;
} else {

state = 38;
}
br eak;

/1 is not 4 children

/1 is not 4 children

case 40: { // to parent
state = 33; //
br eak;

}
case 41: { //

}
case END_STATE:

}

step--;

state = 40;

br eak;

is 4 children

retuns settings

/1 to parent

{ /] HauansHoe cocroaHue

state = 2; // is child | eaf (oxouuanue)
br eak;

} while (!islnteresting(level));

/**

* JHTEpecHO JIM TeKyllee COCTOSHME

*/

public bool ean islnteresting(int
/| VinTepechocTs

switch (state) {
case START_STATE:
return

case 1:

11

return

case 2:

11

return

case 3:

11

return

case 4:

11

return

case 5:

11

return

case 6:

11

return

case 7:

11

return

case 8:

11

return

case 9:

11

return

case 10:

case 11:

case 12:

case 13:

11

/1

/1

level) {

/| HauanbHOe cocTogHME

is child | eaf (oxonuanue)

is children nunber 2

is children nunber 2 (oxonuaume)

is inserting elenment in tree

is inserting elenment in tree (oxonuanmue)

true;

is child | eaf
| evel <= -1,
| evel <= -1;
yes it is

| evel <= 1;
| evel <= -1;
| evel <= -1,
| evel <= -1,
| evel <= -1;
yes it is

| evel <= 1;
i nsert

level <= 1;

is inserting element in tree
return | evel
is inserting element in tree (oxonuanmue)
return |evel
/] yes it is
return | evel

return | evel

case 14:

/1

<= -1;

<= -1;

<= 1;
i nsert

<= 1;
insert

<= -1;

return | evel
is serching elenent in first subtree
return |evel
is serching element in first subtree (oxounuanue)
return | evel
It | ow2

case 15:

case 16:

case 17:

/1
/1

/1

return | evel

case 18:

/1

init

<= -1;
<= -1;

<= 1;

111



return level <= -1;
case 19: // insert auto (amsTomart)
return (child !'= null) && !'child.isAtEnd();
case 20: // is children nunber 2
return level <= -1;
case 21: // is children nunber 2 (oxounuanue)
return level <= -1;
case 22: // gt | ow2
return level <= 1,
case 23: // init
return level <= -1;
case 24: // insert auto (aesromar)
return (child !'= null) && !child.isAtEnd();
case 25: // is serching elenent in second subtree
return level <= -1;
case 26: // is serching element in second subtree (oxoHuaHnue)
return level <= -1;
case 27: // It low3
return level <= 1;
case 28: // init
return level <= -1;
case 29: // insert auto (aesTomart)
return (child !'= null) && !'child.isAtEnd();
case 30: // gt | ow3
return level <= 1,
case 31: // init
return level <= -1;
case 32: // insert auto (aesTomart)
return (child !'= null) && !child.isAtEnd();
case 33: // is 4 children
return level <= -1,
case 34: // is 4 children (oxouuanune)
return level <= -1;
case 35: // to parent
return level <= -1;
case 36: // insert
return level <= 1,
case 37: // to new node
return level <= -1;
case 38: // is not 4 children
return level <= -1;
case 39: // is not 4 children (oxoxHuaHue)
return level <= -1;
case 40: // to parent
return level <= -1;
case 41: // retuns settings
return level <= -1;
case END STATE: // KoueuHoe cocTosHue
return true;

}

throw new Runti neException("islnterest");
}
/**
* KOMMEHTapulii K TeKylleMy COCTOSHUIO
*/
public String getComent () {
String comment = ;
Obj ect[] args = null;
/| Bubop xomMeHTapus
switch (state) {
case 3: { // yes it is
comment = Tree23.this.getComment ("insertintosubtree.insertyesitisleaf");
args = new (bject[]{new I nteger(d.insertingEl enent)};
br eak;

.,

case 8: { // yes it is
coment =
Tree23.this.get Cooment ("insertintosubtree.insertyesitisinsertingelenentintreel”);
args = new Cbject[]{new Integer(d.insertingElenment)};
br eak;

case 9: { // insert
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coment =
Tree23.this.get Corment ("insertintosubtree.insertinsertelenentl");
br eak;

case 12: { // yes it is
coment =

Tree23.this.get Coorment ("insertintosubtree.insertyesitisinsertingelenentintree2");

args = new Object[]{new Integer(d.insertingElenment)};
br eak;

case 13: { // insert
comment =
Tree23.this.get Cooment ("insertintosubtree.insertinsertel enent2");
br eak;

}
case 17: { // It low

conment = Tree23.this.getComent("insertintosubtree.insertltlow");

args = new Object[]{new | nteger(d. currentNode. | ow2)};
br eak;
}
case 19: { // insert auto (aesromar)
coment = child. get Comment ();
args = new Object[0];
br eak;

}
case 22: { // gt low

comment = Tree23.this.getComent("insertintosubtree.insertgtlow");

args = new Object[]{new | nteger(d. currentNode. | ow2)};
br eak;
}
case 24: { // insert auto (aesromar)
coment = chil d. get Comment ();
args = new Cbject[0];
br eak;

}
case 27: { // It low3

conment = Tree23.this.getComent("insertintosubtree.insertltlow3");

args = new Object[]{new Integer(d.currentNode. | ow2),
new | nt eger (d. current Node. | ow3) };
br eak;

case 29: { // insert auto (aeBromar)
coment = child. get Comment ();
args = new Object[0];
br eak;

}
case 30: { // gt low3

comment = Tree23.this.getComment("insertintosubtree.insertgtlow3");

args = new Cbject[]{new Integer(d.currentNode.|l ow3)};
br eak;

case 32: { // insert auto (aesromar)
coment = child. get Comment ();
args = new Qbject[0];
br eak;

case 36: { // insert
comment =
Tree23.this.get Cooment ("insertintosubtree.insertinsertel enent3");
br eak;

case 40: { // to parent

conment = Tree23.this.getComent ("insertintosubtree.insertgotoparent2");

br eak;

}

return java.text.MessageFornat.format (coment, args);

}
| **

* BLINOJIHAET IeyicTBUSA 110 OTPMCOBKE COCTOAHMA
*/
public void drawState() {
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switch (state) {

case 3: { // yes it is
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
br eak;

}

case 8: { // yes it is
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

}

case 9: { // insert
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 12: { // yes it is
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 13: { // insert
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
br eak;

case 14: { // insert
br eak;

}

case 17: { // It low
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 18: { // init
br eak;

case 19: { // insert auto (aesromar)
child.drawsState();
br eak;

}

case 22: { // gt low
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 23: { // init
br eak;

case 24: { // insert auto (aesromar)
child.drawstate();
br eak;

}

case 27: { // It low3
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 28: { // init
br eak;

case 29: { // insert auto (aesromar)
child.drawstate();
br eak;

}

case 30: { // gt low3
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 31: { // init
br eak;

case 32: { // insert auto (asromar)

114



child.drawsState();
br eak;

case 35: { // to parent
br eak;
}

case 36: { // insert
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 37: { // to new node
br eak;

case 40: { // to parent
br eak;

case 41: { // retuns settings
br eak;
}

}

public StringBuffer toString(StringBuffer s) {
s. append("insertintosubtree ").append(state).append(" ");
s.append(' (');
s. append(descriptions[state]);
s. append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);

}
return s;
}
}
/**
* del ete auto.
*/
private final class delete inplenents Automata {
/**
* HauyaJjibHOE COCTOSHME aBTOMATa
*/
private final int START_STATE = 0;
/**
* KoHeuHOe COCTOSHME aBToMaTa
*/
private final int END STATE = 16;
/**
* OnmcaHus COCTOSHUIA
*/
private final String[] descriptions = new String[]{"HauancHoe cocroanme", "is tree
empty", "is tree enpty (oxonuanme)", "tree is enpty", "init", "begins fromroot", "delete auto
(aBTomar)", "is 1 children", "is 1 children (oxonuanme)", "insert", "returns setings", "is root",
"is root (oxonuanme)", "to parent", "returns setings", "end", "Koueunoe cocroauue"};
/**

* Texkyllee COCTOAHME aBTOMATa
*/
private int state;

/**
* TexkylMil BJIOXEHHH aBTOMAT.
*/

private Automata child;

/**
* Hepexon B HaAYaJIbHHOE COCTOAHME.
*/
public void toStart() {
state = START_STATE;
child nul | ;
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/**

* Hepexon B KOHEUHOE COCTOAHUE

*/
public void toEnd() ({
state = END_STATE;
child = null;
}
/**

* HaxomuTcsa sy aBTOMAT B HAYAJIbHOM COCTOSHUMU
*/
public boolean isAtStart() {
return state == START_STATE;
}

/**
* HaxomuTcsa 5y aBTOMAT B KOHEUHOM COCTOSHUM
*/
public bool ean isAtEnd() {
return state == END_STATE;
}

/**
* Homep Tekymero mara.
*/
public int getStep() {
return step;
}

/**
* CpejaTh war B nepem.
*/
public void stepForward(int level) {
do {
st ep++;
/| Tlepexonm B crienyomee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHoe cocTosHMe
state = 1; // is tree enpty
br eak;
}
case 1: { // is tree enpty
if (d.tree.childrenNunber == 0) {
state = 3; // tree is enpty
} else {
state = 4; // init
}

br eak;
}
case 2: { // is tree enpty (oxoHuaHue)
state = 7; // is 1 children
br eak;
}
case 3: { // tree is enpty
st ack. pushBool ean(true);
state = 2; // is tree enpty (oxonuanme)
br eak;
}
case 4: { // init
state = 5; // begins fromroot
br eak;

case 5: { // begins fromroot
state = 6; // delete auto (amTomart)
br eak;

case 6: { // delete auto (asromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(fal se);
state = 2; // is tree enpty (oxonuanme)

}

br eak;
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}
case 7: { // is 1 children
if (d.tree.rootNodel. childrenNunber == 1) {
state = 9; // insert
} else {
state = 11; // is root
}

br eak;

case 8 { // is 1 children (oxonuanue)
state = 15; // end
br eak;
}
case 9: { // insert
state = 10; // returns setings
br eak;

case 10: { // returns setings
st ack. pushBool ean(true);
state = 8; // is 1 children (oxoHuaHue)
br eak;

case 11: { // is root
if (d.currentNode != null && !d.currentNode.isRoot) ({
state = 13; // to parent
} else {
st ack. pushBool ean(f al se);
state = 12; // is root (oxouuanue)

}

br eak;

case 12: { // is root (oxoHuaHnue)
state = 14; // returns setings
br eak;

case 13: { // to parent
st ack. pushBool ean(true);
state = 12; // is root (oxoHuaHue)
br eak;

case 14: { // returns setings
st ack. pushBool ean(fal se);
state = 8; // is 1 children (oxouuanue)
br eak;

}

case 15: { // end
state = END_STATE;
br eak;

}

/| JeticTBue B TeKyleM COCTOSHUM
switch (state) {
case 1: { // is tree enpty
br eak;

case 2: { // is tree enpty (oxoHuaHue)

br eak;

}

case 3: { // tree is enpty
br eak;

}

case 4: { // init
d. current Node = d.tree.root Nodel;
d. current Node. Set Current NodeStyl e();
br eak;

case 5: { // begins fromroot
br eak;

case 6: { // delete auto (aesromar)
if (child == null) {
child = new del et ef ronsubtree();
child.toStart();
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chil d. stepForward(l evel);
step--;
br eak;

case 7: { // is 1 children

br eak;

}

case 8. { // is 1 children (oxonuaHnue)
br eak;

}

case 9: { // insert
d.tree. Del eteChild(1);
d.tree. AddChi | d(d. tree. root Nodel. childl);
d. tree. root Nodel. Set Current NodeStyl e();
br eak;

case 10: { // returns setings
d.tree.root Nodel. Set A dStyl e();
br eak;

case 11: { // is root
br eak;

case 12: { // is root (oxoHuaHue)
br eak;

case 13: { // to parent

.current Node. Set A dStyl e();

.current Node = d. current Node. parent;
.current Node. Set Cur r ent NodeStyl e() ;

. nySt ack. pushl nt eger (d. current Node. | owl) ;
. nySt ack. pushl nt eger (d. current Node. | ow2) ;
. nySt ack. pushl nt eger (d. current Node. | ow3) ;
. nySt ack. pushl nt eger (d. current Node. | ow4) ;
i f(d.currentNode. childrenNunber == 1)

O 000000

d. current Node.l owl = d. currentNode. childl.|owl;

—~

i f(d.currentNode. childrenNunber == 2)

~

d. current Node. | owl
d. current Node. | ow2

d. current Node. chi |l d1. | owl;
d. current Node. chi | d2. | owd;

}
i f(d.currentNode. childrenNunber == 3)

{
d. current Node. |l owl = d. current Node. childl. | owl;
d. current Node. |l ow2 = d. current Node. chil d2. 1 owd;
d. current Node. |l ow3 = d. current Node. chi | d3. 1 owl;

}

br eak;

}

case 14: { /] returns setings
d.tree.root Nodel. Set A dStyl e();
br eak;

}

case 15: { // end
d. del eteEnd = true;
br eak;

}

} while (!islnteresting(level));

/**
* ChmeslaTh war B Has3am.
*/
public void stepBackward(int level) {
do {
/| Obpamenue nercTBuA B TEKylleM COCTOSHMU
switch (state) {
case 1: { // is tree enpty
br eak;
}
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case 2: { // is tree enpty (oxonuaHue)

br eak;

}

case 3: { // tree is enpty
br eak;

}

case 4: { // init
d. current Node. Set A dStyl e();
br eak;

case 5: { // begins fromroot
br eak;
}

case 6: { // delete auto (asromar)
if (child == null) {
child = new del et ef ronmsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

case 7: { // is 1 children

br eak;

}

case 8. { // is 1 children (oxonuaHue)
br eak;

}

case 9: { // insert
d.tree.root Nodel. Set A dStyl e();
d.tree.DeleteChild(1l);
d.tree. NewChil dlnterior(d.tree.root Nodel);
br eak;

case 10: { // returns setings
d. tree. root Nodel. Set Current NodeStyl e();
br eak;

case 11: { // is root
br eak;

case 12: { // is root (oxoHuaHue)
br eak;

case 13: { // to parent

d. current Node. Set A dStyl e();
d. current Node. | o4 d. nySt ack. popl nt eger () ;
d. current Node. | ow3 d. mySt ack. popl nt eger () ;
d. current Node. | ow2 d. nySt ack. popl nteger () ;
d. current Node. | owl d. nySt ack. popl nteger () ;
int returned = d.currentNode. Fi ndChi | d(d. del eti ngEl enent) ;
if(returned == 1)

d. current Node = d. current Node. chil d1;
if(returned == 2)

d. current Node = d. current Node. chil d2;
if(returned == 3)

d. current Node = d. current Node. chil d3;
d. current Node. Set Current NodeStyl e();
br eak;

case 14: { /] returns setings
d. tree. root Nodel. Set Current NodeStyl e();
br eak;
}
case 15: { // end
d. del eteEnd = fal se;
br eak;

}

/| Tepexonm B mpempmymee COCTOAHME
switch (state) {
case 1: { // is tree enpty
state = START_STATE;
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br eak;

case 2: { // is tree enpty (oxonuanue)
i f (stack.popBool ean()) {
state = 3; // tree is enpty
} else {
state = 6; // delete auto (asTomarT)
}

br eak;

case 3: { // tree is enpty
state = 1; // is tree enpty
br eak;

case 4: { // init
state = 1; // is tree enpty
br eak;

}

case 5: { // begins fromroot
state = 4; // init
br eak;

case 6: { // delete auto (asromar)
if (child.isAtStart()) {

child = null;

state = 5; // begins fromroot
}
br eak;

case 7: { // is 1 children
state = 2; // is tree enpty (oxonuanme)
br eak;
}
case 8. { // is 1 children (oxonuaHue)
i f (stack. popBool ean()) {
state = 10; // returns setings
} else {
state
}

br eak;

14; // returns setings

case 9: { // insert
state = 7; // is 1 children
br eak;

case 10: { // returns setings
state = 9; // insert
br eak;

case 11: { // is root
state = 7; // is 1 children
br eak;

case 12: { // is root (oxoHuaHue)
i f (stack.popBool ean()) {
state = 13; // to parent
} else {
state = 11; // is root
}

br eak;
case 13: { // to parent
state = 11; // is root
br eak;
case 14: { // returns setings
state = 12; // is root (oxoHuaHue)
br eak;
}
case 15: { // end
state = 8; // is 1 children (oxoHuaHue)
br eak;

case END STATE: { // HauanbHoe cocTosHue

120



state = 15; // end
br eak;

}

step--;
} while (lislnteresting(level));

/**
* VIHTepecHO JIM TeKyllee COCTOAHMeE.
*/
public bool ean islnteresting(int level) {
/| VinTepecHocTb
switch (state) {

case START_STATE: // HauanbHOe cocTosHME
return true;

case 1: // is tree enpty
return level <= -1;

case 2: // is tree enpty (oxoHuaHue)
return |l evel <= -1;

case 3: // tree is enpty
return level <= 1;

case 4: // init
return |l evel <= -1;

case 5: // begins fromroot
return level <= 1;

case 6: // delete auto (aeromar)
return (child !'= null) && !child.isAtEnd();

case 7: // is 1 children
return level <= -1;

case 8: // is 1 children (oxonuanue)
return level <= -1;

case 9: // insert
return level <= 1;

case 10: // returns setings
return |l evel <= -1;

case 11: // is root
return level <= -1,

case 12: // is root (oxouuanue)
return |l evel <= -1;

case 13: // to parent
return level <= 1;

case 14: // returns setings
return level <= 1;

case 15: // end
return level <= -1,

case END STATE: // KoueuHoe cocTosHue
return true;

}

throw new Runti neException("islnterest");
}
/**
* KOMMEHTapuii K TeKylleMy COCTOSHUIO
*/
public String getComent () {
String conment = ;
Obj ect[] args = null;
/| Bubop xomMeHTapus
switch (state) {
case 3: { // tree is enpty
commrent = Tree23.this.getComment ("del ete. del etetreeenpty");
br eak;

.

}

case 5: { // begins fromroot
comment = Tree23.this.get Corment ("del ete. del et ebegi nsfronroot");
args = new (bject[]{new | nteger(d. del eti ngEl enent)};
br eak;
}
case 6: { // delete auto (asromar)
coment = child. get Comment ();
args = new Object[0];
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br eak;

case 9: { // insert
conmment = Tree23.this.get Corment ("del ete. del eteinsertel enent0");
br eak;
}
case 13: { // to parent
conmment = Tree23.this.get Cooment ("del ete. del et egot oparent2");
br eak;

}

return java.text.MessageFormat. format (coment, args);

}
/**
* BHIIOJIHAET NEMCTBUS 10 OTPUCOBKE COCTOSHUS
*/
public void drawState() {
switch (state) {
case 3: { // tree is enpty
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;

br eak;

}

case 4: { // init
br eak;

}

case 5: { // begins fromroot
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

}

case 6: { // delete auto (aesromar)
child.drawsState();
br eak;

}

case 9: { // insert
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 10: { // returns setings
br eak;

case 13: { // to parent
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 14: { // returns setings
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

}

case 15: { // end
br eak;

}

}

public StringBuffer toString(StringBuffer s) {
s. append("delete ").append(state).append(" ");
s. append(’ (" );
s. append(descriptions[state]);
s.append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);
}

return s;

/**
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* del ete auto.

*/
private final class del etefronsubtree inplenments Automata {
/**
* HauyaJjibHOE COCTOSHME aBTOMATa
*/
private final int START_STATE = 0;
/**
* KoHeuHOe COCTOSHMEe aBToMaTa
*/
private final int END _STATE = 63;
/**
* OnucaHusa COCTOSHUM
*/
private final String[] descriptions = new String[]{"HauansHoe cocrosuue", "is child
leaf", "is child | eaf (oxonuaume)", "yes it is", "is children nunber 2", "is children nunber 2
(oxonuanue)", "is deleting elenent in tree", "is deleting element in tree (oxonuaume)", "no it is
not", "insert", "is inserting elenent in tree", "is inserting elenent in tree (oxonuanme)", "yes it
is", "insert", "is deleting elenent in first subtree", "is deleting element in first subtree
(oxonuanme)", "It low2", "init", "delete auto (asromar)", "is children nunber 2", "is children
nunber 2 (oxonuanme)", "gt low2", "init", "delete auto (asromar)", "is serching elenent in second
subtree", "is serching elenent in second subtree (oxonuaume)", "It low3d", "init", "delete auto
(aBTomar)", "gt low3d", "init", "delete auto (asromar)", "is 1 children", "is 1 children
(oxonuanme)", "is it 1 child", "is it 1 child (oxonuanme)", "is it 1 child", "is it 1 child
(oxonuanne)", "insert", "insert", "is it 2 child", "is it 2 child (oxonuaune)", "is it 2 child", "is
it 2 child (oxonuanme)", "is it 1 child", "is it 1 child (oxouuanne)", "insert", "insert", "is it 1
child", "is it 1 child (oxonuaune)", "insert", "is it 1 child", "is it 1 child (oxonuaune)",
"insert", "insert", "is it 3 child", "is it 3 child (oxonuaune)", "is it 1 child", "is it 1 child
(oxonuanme)", "insert", "insert", "to parent", "to parent", "Koneunoe cocrosanue"}
/**
* Texkyllee COCTOAHME aBTOMaTa
*/
private int state;
/**
* TexkylMi BJIOXEHHHI aBTOMAT.
*/
private Automata child;
/**
* Hepexon B HaA4YaJIbHHOE COCTOAHME
*/
public void toStart() {
state = START_STATE;
child = null;
}
/**
* Hepexon B KOHEeYHOe COCTOAHUuEe
*/

public void toEnd() {
state = END_STATE;
child = null;

}

/**
*
*/

public bool ean isAtStart() {

return state == START_STATE;

}

/**

Haxomurca M apToMaT B HadYaJIbHOM COCTOSAHUU

*/
public bool ean i sAtEnd() {
return state == END_STATE;
}

/**

Haxomurcsa s aBTOMAT B KOHEUWHOM COCTOSHUNM

* HoMep Tekymwero mara
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*

/

public int getStep() {
return step;

}

/**
* CpeyaTh war B nepem.
*/
public void stepForward(int level) {
do {
st ep++;
/| Tlepexonm B crienyomee COCTOSHME
switch (state) {
case START_STATE: { // HauanbHoe cocTosHMe
state = 1; // is child |eaf
br eak;

case 1: { // is child |eaf
if (d.currentNode.childl.isLeaf) {
state = 3; // yes it is
} else {
state = 14; // is deleting elenent in first subtree
}

br eak;

}

case 2: { // is child |leaf (oxonuanme)
state = END_STATE;
br eak;

case 3: { // yes it is
state = 4; // is children nunber 2
br eak;
}
case 4: { // is children nunmber 2
i f (d.currentNode.childrenNunber == 2) {
state = 6; // is deleting elenent in tree
} else {
state = 10; // is inserting element in tree
}

br eak;

case 5: { // is children nunmber 2 (oxonuaHue)
st ack. pushBool ean(true);
state = 2; // is child | eaf (oxouuanue)
br eak;

case 6: { // is deleting element in tree
if (d.currentNode.childl.elenment != d.deletingEl ement &&

d. current Node. chil d2. el enent != d. del eti ngEl enent) {
state = 8; // noit is not
} else {
state = 9; // insert
}
br eak;

case 7: { // is deleting elenment in tree (oxoxuanue)
st ack. pushBool ean(true);
state = 5; // is children nunber 2 (oxoHuaHue)
br eak;

case 8. { // no it is not
st ack. pushBool ean(true);
state = 7; // is deleting element in tree (oxoHuaHue)
br eak;

}

case 9: { // insert
st ack. pushBool ean(fal se);
state = 7; // is deleting elenent in tree (oxouuanue)
br eak;

case 10: { // is inserting elenment in tree
if (d.currentNode.childl.elenment != d.deletingEl ement &&
d. current Node. chil d2. el enent != d. del eti ngEl enent &&
d. current Node. chil d3. el enent != d. del eti ngEl enent) {
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state = 12; // yes it is
} else {

state
}

br eak;

13; // insert

case 11: { // is inserting element in tree (oxonuanue)
st ack. pushBool ean(fal se);
state = 5; // is children nunber 2 (oxoHuaHue)
br eak;

case 12: { // yes it is
st ack. pushBool ean(true);
state = 11; // is inserting element in tree (oxonuaume)
br eak;

case 13: { // insert
st ack. pushBool ean(f al se);
state = 11; // is inserting element in tree (oxonuaume)
br eak;

case 14: { // is deleting elenment in first subtree
if (d.currentNode.low2 > d.del etingEl enent) {
state = 16; // It ow2
} else {
state = 19; // is children nunber 2
}

br eak;

case 15: { // is deleting element in first subtree (oxonuanue)
state = 32; // is 1 children
br eak;

}

case 16: { // It low2
state = 17; // init
br eak;

case 17: { // init
state = 18; // delete auto (asTomarT)
br eak;

case 18: { // delete auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 15; // is deleting element in first subtree (oxonuanme)

}

br eak;

}
case 19: { // is children nunber 2
i f (d.currentNode. childrenNunber == 2) {
state = 21; // gt low2
} else {
state = 24; // is serching elenent in second subtree
}

br eak;

case 20: { // is children nunmber 2 (oxoHuaHue)
st ack. pushBool ean(fal se);
state = 15; // is deleting elenent in first subtree (oxonuanme)
br eak;

}

case 21: { // gt low2
state = 22; // init
br eak;

case 22: { // init
state = 23; // delete auto (asTomarT)
br eak;

case 23: { // delete auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
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state = 20; // is children nunber 2 (oxonuanune)

}

br eak;

case 24: { // is serching elenent in second subtree
if (d.currentNode.low3 > d.del etingEl enent) {
state = 26; // It lows
} else {
state = 29; // gt low3
}

br eak;

case 25: { // is serching element in second subtree (oxonuanue)
st ack. pushBool ean(f al se);
state = 20; // is children nunber 2 (oxonuanue)
br eak;

}

case 26: { // It lows
state = 27; // init
br eak;

}
case 27: { // init
state = 28; // delete auto (amTomarT)
br eak;
}
case 28: { // delete auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(true);
state = 25; // is serching element in second subtree (oxonuanme)

}

br eak;

}

case 29: { // gt low3
state = 30; // init
br eak;

case 30: { // init
state = 31; // delete auto (asTomarT)
br eak;

case 31: { // delete auto (aesromar)
if (child.isAtEnd()) {
child = null;
st ack. pushBool ean(fal se);
state = 25; // is serching element in second subtree (oxonuanme)

}

br eak;

}
case 32: { // is 1 children
i f (d.currentNode. childrenNunmber == 1) {
state = 34; // is it 1 child
} else {
state = 62; // to parent
}

br eak;

case 33: { // is 1 children (oxoHuaHue)
st ack. pushBool ean(fal se);
state = 2; // is child | eaf (oxouuanue)
br eak;

}
case 34: { // is it 1 child
i f (d.currentNode.thisChildNunber == 1) {
state = 36; // is it 1 child
} else {
st ack. pushBool ean(fal se);
state = 35; // is it 1 child (oxouuanune)

}

br eak;
case 35: { // is it 1 child (oxonuanue)

state = 40; // is it 2 child
br eak;

126



}
case 36: { // is it 1 child
i f (d.currentNode. parent.child2.childrenNunber == 3) {
state = 38; // insert
} else {
state = 39; // insert
}

br eak;

case 37: { // is it 1 child (oxonuanue)
st ack. pushBool ean(true);
state = 35; // is it 1 child (oxoxHuaHnue)
br eak;

case 38: { // insert
st ack. pushBool ean(true);
state = 37; // is it 1 child (oxoxHuanue)
br eak;

case 39: { // insert
st ack. pushBool ean(fal se);
state = 37; // is it 1 child (oxouuanune)
br eak;

}
case 40: { // is it 2 child
i f (d.currentNode.thisChildNunmber == 2) {
state = 42; // is it 2 child
} else {
st ack. pushBool ean(fal se);
state = 41; // is it 2 child (oxouuanue)

}

br eak;

case 41: { // is it 2 child (oxoxHuaHue)
state = 55; // is it 3 child
br eak;

}
case 42: { // is it 2 child
i f (d.currentNode. parent.childrenNunber == 2) {
state = 44; // is it 1 child
} else {
state = 48; // is it 1 child
}

br eak;

case 43: { // is it 2 child (oxoxHuaHue)
st ack. pushBool ean(true);
state = 41; // is it 2 child (oxouuanune)
br eak;

}
case 44: { // is it 1 child
i f (d.currentNode. parent.childl.childrenNunber == 3) {
state = 46; // insert
} else {
state = 47; // insert
}

br eak;

case 45: { // is it 1 child (oxoHuaHue)
st ack. pushBool ean(true);
state = 43; // is it 2 child (oxouuanue)
br eak;

case 46: { // insert
st ack. pushBool ean(true);
state = 45; // is it 1 child (oxoxnuaHnue)
br eak;

case 47: { // insert
st ack. pushBool ean(fal se);
state = 45; // is it 1 child (oxonuanue)
br eak;

}
case 48: { // is it 1 child
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i f (d.currentNode. parent.childl.childrenNunmber == 3) {
state = 50; // insert

} else {
state = 51; // is it 1 child

}

br eak;

case 49: { // is it 1 child (oxoxHuaHue)
st ack. pushBool ean(fal se);
state = 43; // is it 2 child (oxouuanne)
br eak;

case 50: { // insert
st ack. pushBool ean(true);
state = 49; // is it 1 child (oxouuanune)
br eak;

}
case 51: { // is it 1 child
i f (d.currentNode. parent.child3.childrenNunmber == 3) {
state = 53; // insert
} else {
state = 54; // insert
}

br eak;

case 52: { // is it 1 child (oxoxHuaHue)
st ack. pushBool ean(f al se);
state = 49; // is it 1 child (oxouuanune)
br eak;

case 53: { // insert
st ack. pushBool ean(true);
state = 52; // is it 1 child (oxoxnuanue)
br eak;

case 54: { // insert
st ack. pushBool ean(fal se);
state = 52; // is it 1 child (oxoxnuaHnue)
br eak;

}
case 55: { // is it 3 child
i f (d.currentNode.thisChildNunmber == 3) {
state = 57; // is it 1 child
} else {
st ack. pushBool ean(fal se);
state = 56; // is it 3 child (oxonuanue)

}

br eak;

case 56: { // is it 3 child (oxoxHuaHue)
state = 61; // to parent
br eak;

}
case 57: { // is it 1 child
i f (d.currentNode. parent.chil d2.childrenNunber == 3) {
state = 59; // insert
} else {
state = 60; // insert
}

br eak;

case 58: { // is it 1 child (oxoHuaHue)
st ack. pushBool ean(true);
state = 56; // is it 3 child (oxouuanue)
br eak;

case 59: { // insert
st ack. pushBool ean(true);
state = 58; // is it 1 child (oxouuanune)
br eak;

case 60: { // insert

st ack. pushBool ean(f al se);
state = 58; // is it 1 child (oxouuanune)
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br eak;

case 61: { // to parent
st ack. pushBool ean(true);
state = 33; // is 1 children (oxoxuaHue)
br eak;

case 62: { // to parent
st ack. pushBool ean(fal se);
state = 33; // is 1 children (oxouuanue)
br eak;

}

/| JeticTBue B TeKyleM COCTOSHUM
switch (state) {
case 1: { // is child I|eaf

br eak;

}

case 2: { // is child |eaf (oxonuanue)
br eak;

case 3: { /] yes it is

br eak;

}

case 4: { // is children nunmber 2
br eak;

}

case 5: { // is children nunber 2 (oxonuanme)
br eak;

case 6: { // is deleting element in tree
br eak;

case 7: { // is deleting elenment in tree (oxonuanue)

br eak;

}

case 8 { // no it is not
br eak;

}

case 9: { // insert
int returned = d.currentNode. Fi ndChi | d(d. del eti ngEl enent) ;
if(returned == 1)
d. current Node. Del eteChi | d(1);
if(returned == 2)
d. current Node. Del et eChi | d(2);
br eak;

case 10: { // is inserting elenment in tree
br eak;

case 11: { // is inserting element in tree (oxonuanue)
br eak;

case 12: { // yes it is
br eak;

case 13: { // insert
int returned = d.currentNode. Fi ndChi | d(d. del eti ngEl enent);
if(returned == 1)
d. current Node. Del eteChi | d(1);
if(returned == 2)
d. current Node. Del et eChi | d(2);
if(returned == 3)
d. current Node. Del et eChi | d(3);
d. current Node. Set Current NodeStyl e();
br eak;

case 14: { // is deleting elenment in first subtree
br eak;

case 15: { // is deleting element in first subtree (oxonuanue)
br eak;
}
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case 16: { // It low2
br eak;

case 17: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d1;
d. current Node. Set Current NodeStyl e();
br eak;

case 18: { // delete auto (aesromar)
if (child == null) {
child = new del et ef ronmsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 19: { // is children nunber 2
br eak;

case 20: { // is children nunber 2 (oxonuanue)
br eak;

}
case 21: { // gt low2
br eak;

case 22: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d2;
d. current Node. Set Current NodeStyl e();
br eak;

case 23: { // delete auto (aesromar)
if (child == null) {
child = new del et ef ronsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

case 24: { // is serching elenment in second subtree
br eak;

case 25: { // is serching elenment in second subtree (oxonuanue)
br eak;

}
case 26: { // It low3
br eak;

case 27: { // init
d. current Node. Set A dStyl e();
d. current Node = d. currentNode. chil d2;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 28: { // delete auto (asTowmar)
if (child == null) {
child = new del et ef ronsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 29: { // gt low3
br eak;

}

case 30: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. chi | d3;
d. current Node. Set Current NodeStyl e();
br eak;

130



}

case 31: { // delete auto (aesromar)
if (child == null) {
child = new del et ef ronmsubtree();
child.toStart();

chil d. stepForward(l evel);
step--;
br eak;

}
case 32: { // is 1 children
br eak;

case 33: { // is 1 children (oxonuanue)
br eak;

}
case 34: { // is it 1 child
br eak;

case 35: { // is it 1 child (oxoHuaHue)
br eak;

}
case 36: { // is it 1 child
br eak;

case 37: { // is it 1 child (oxoHuaHue)
br eak;
}

case 38: { // insert
Node tenpNode = d. current Node. parent. chil d2. childl;
d. current Node. parent . chil d2. Del eteChil d(1);
d. current Node. AddChi | d(t enpNode) ;
br eak;

case 39: { // insert
Node tenpNode = d. current Node. chi | d1;
d. current Node. parent . Del eteChi | d(1);
d. current Node. parent . chi | d1. AddChi | d(t enmpNode) ;
d. current Node = d. current Node. parent. chil di;
d. current Node. Set Current NodeStyl e();
br eak;

}
case 40: { // is it 2 child
br eak;

case 41: { // is it 2 child (oxoHuaHue)
br eak;

}
case 42: { // is it 2 child
br eak;

case 43: { // is it 2 child (oxonuanue)
br eak;

}
case 44: { // is it 1 child
br eak;

case 45: { // is it 1 child (oxoxHuaHue)
br eak;

case 46: { // insert
Node tenpNode = d. current Node. parent. childl. child3;
d. current Node. parent . chi | d1. Del et eChi | d(3);
d. current Node. AddChi | d(t enpNode) ;
br eak;
}
case 47: { // insert
Node tenpNode = d. current Node. chi | d1;
d. current Node. parent . Del et eChi | d(2);
d. current Node. parent . chi | d1. AddChi | d(t enpNode) ;
d. current Node = d. current Node. parent. chil di;
d. current Node. Set Current NodeStyl e();
br eak;
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case 48: { // is it 1 child
br eak;

case 49: { // is it 1 child (oxoHuaHue)
br eak;
}

case 50: { // insert
Node tenpNode = d. current Node. parent. childl. child3;
d. current Node. parent . chi | d1. Del et eChi | d(3);
d. current Node. AddChi | d(t enpNode) ;
br eak;

}
case 51: { // is it 1 child
br eak;

case 52: { // is it 1 child (oxoHuaHue)
br eak;
}

case 53: { // insert
Node tenpNode = d. current Node. parent. chil d3. childl;
d. current Node. parent . chi |l d3. Del eteChil d(1);
d. current Node. AddChi | d(t enpNode) ;
br eak;

case 54: { // insert
Node tenpNode = d. current Node. chil di;
d. current Node. parent . Del et eChi | d(2);
d. current Node. parent . chi | d1. AddChi | d(t enpNode) ;
d. current Node = d. current Node. parent. chil di;
d. current Node. Set Curr ent NodeStyl e();
br eak;

}
case 55: { // is it 3 child
br eak;

case 56: { // is it 3 child (oxonuanue)
br eak;

}
case 57: { // is it 1 child
br eak;

case 58: { // is it 1 child (oxoxHuaHue)
br eak;

case 59: { // insert
Node tenpNode = d. current Node. parent. chil d2. chil d3;
d. current Node. parent . chil d2. Del eteChil d(3);
d. current Node. AddChi | d(t enpNode) ;
br eak;

case 60: { // insert
Node tenpNode = d. current Node. chi | d1;
d. current Node. parent . Del et eChi | d(3);
d. current Node. parent . chi | d2. AddChi | d(t enpNode) ;
d. current Node = d. current Node. parent. chil d2;
d. current Node. Set Current NodeStyl e();
br eak;

case 61: { // to parent
i f(d.currentNode. parent.childrenNunber == 1)
{
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Cur rent NodeStyl e();

br eak;

case 62: { // to parent

.current Node. Set A dStyl e();

.current Node = d. current Node. parent;
.current Node. Set Cur r ent NodeStyl e();

. nySt ack. pushl nt eger (d. current Node. | owl) ;
. nySt ack. pushl nt eger (d. current Node. | ow2) ;
. nySt ack. pushl nt eger (d. current Node. | ow3) ;

132

000000



d
i

{
}

. nySt ack. pushl nt eger (d. current Node. | ow4) ;
f (d. current Node. chi | drenNunber == 1)

d. current Node.l owl = d. currentNode. childl.|owl;

i f(d.currentNode. childrenNunber == 2)

{

d. current Node. | owl
d. current Node. | ow2

d.cu
d.cu

rrent Node. chi | d1. | owl;
rrent Node. chi |l d2. | owl;

i f(d.currentNode. childrenNunber == 3)

{
d.current Node.lowl = d.cu
d. current Node.low2 = d.cu
d. current Node.low3 = d.cu
}
br eak;
}
} while (!islnteresting(level));
}
/**
* ChmeslaTh war B Has3am.
*/
public void stepBackward(int |evel) {
do {

rrent Node. chi | d1. 1 owl;
rrent Node. chi | d2. | owl;
rrent Node. chi | d3. | owl;

/| OBpawenue nercTBMA B TEKylleM COCTOSHUMU

switch (state) {

case 1: { // is child I|eaf

nunber 2

nunber 2

el ement

el enent

(oxonuanme)

intree

in tree (oxouuanue)

br eak;

}

case 2: { // is child |eaf (oxonHuaHue)
br eak;

} o

case 3: { /] yes it is
br eak;

case 4: { // is children
br eak;

case 5: { // is children
br eak;

}

case 6: { // is deleting
br eak;

} . .

case 7: { // is deleting
br eak;

}

case 8 { // no it is not
br eak;

case 9: { // insert

d. current Node. NewChi | dLeaf (d. del eti ngEl ement) ;
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScreen()

br eak;

case 10: { // is inserting elenment in tree

br eak;

case 11: { // is inserting elenment in tree (oxoHuaHue)

br eak;

case 12: { // yes it is
br eak;

case 13: { // insert

d. current Node. NewChi | dLeaf (d. del eti ngEl ement) ;

br eak;

case 14: { // is deleting el enent

br eak;
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case 15: { // is deleting element in first subtree (oxonuanue)
br eak;

}
case 16: { // It low2
br eak;

case 17: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 18: { // delete auto (aBromar)
if (child == null) {
child = new del et ef ronmsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

}
case 19: { // is children nunber 2
br eak;

case 20: { // is children nunber 2 (oxonuaHue)
br eak;

}
case 21: { // gt low2
br eak;

case 22: { // init
d. current Node. Set A dStyl e();
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 23: { // delete auto (aesromar)
if (child == null) {
child = new del et efronsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

case 24: { // is serching elenment in second subtree
br eak;

case 25: { // is serching elenment in second subtree (oxonuanue)
br eak;

}
case 26: { // It lows
br eak;

}

case 27: { // init
d. current Node. Set A dStyl e() ;
d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 28: { // delete auto (aesromar)
if (child == null) {
child = new del et ef ronsubtree();
child.toEnd();

chil d. stepBackwar d( | evel ) ;
St ep++;
br eak;

}
case 29: { // gt low3
br eak;

case 30: { // init
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d. current Node. Set A dStyl e() ;

d. current Node = d. current Node. parent;
d. current Node. Set Current NodeStyl e();
br eak;

case 31: { // delete auto (asromar)
if (child == null) {
child = new del et ef ronmsubtree();
child.toEnd();

chil d. st epBackward(| evel);
st ep++;
br eak;

}
case 32: { // is 1 children
br eak;

case 33: { // is 1 children (oxonuanue)
br eak;

}
case 34: { // is it 1 child
br eak;

case 35: { // is it 1 child (oxoxHuaHue)
br eak;

}
case 36: { // is it 1 child
br eak;

case 37: { // is it 1 child (oxoHuaHue)
br eak;

case 38: { // insert
Node tenpNode = d. current Node. chil d2;
d. current Node. Del et eChi | d(2);
d. current Node. parent . chi | d2. AddChi | d(t enpNode) ;
br eak;

case 39: { // insert
d. current Node. Set A dStyl e() ;
Node tenpNode = d. current Node. chil d1;
d. current Node. Del eteChi | d(1);
d. current Node. par ent . NewChi | dl nteri or (t enpNode) ;
d. current Node = d. current Node. parent. chil di;
d. current Node. Set Current NodeStyl e();
br eak;

}
case 40: { // is it 2 child
br eak;

case 41: { // is it 2 child (oxoHuaHue)
br eak;

}
case 42: { // is it 2 child
br eak;

case 43: { // is it 2 child (oxonuanue)
br eak;

}
case 44: { // is it 1 child
br eak;

case 45: { // is it 1 child (oxoHuaHue)
br eak;

case 46: { // insert
Node tenpNode = d. current Node. chil di;
d. current Node. Del eteChi | d(1);
d. current Node. parent . chi | d1. AddChi | d(t enpNode) ;
br eak;
}
case 47: { /] insert
d. current Node. Set A dStyl e() ;
Node tenpNode = d. current Node. chi | d3;
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d. current Node. parent. chil dl. Del eteChil d(3);

d. current Node. par ent . NewChi | dl nteri or (t enpNode) ;
d. current Node = d. current Node. parent. chil d2;

d. current Node. Set Curr ent NodeStyl e();

br eak;

}
case 48: { // is it 1 child
br eak;

case 49: { // is it 1 child (oxonuanue)
br eak;

case 50: { // insert
Node tenpNode = d. current Node. chi | d1;
d. current Node. Del eteChi | d(1);
d. current Node. parent . chi | d1. AddChi | d(t enmpNode) ;
br eak;

}
case 51: { // is it 1 child
br eak;

case 52: { // is it 1 child (oxonuanue)
br eak;

case 53: { // insert
Node tenpNode = d. current Node. chil d2;
d. current Node. Del et eChi | d(2);
d. current Node. parent . chi | d3. AddChi | d(t enpNode) ;
br eak;
}
case 54: { // insert
d. current Node. Set A dStyl e();
Node tenpNode = d. current Node. chil d3;
d. current Node. parent . chi | d1. Del et eChi | d(3);
d. current Node. par ent . NewChi | dl nteri or (t enpNode) ;
d. current Node = d. current Node. parent. chil d2;
d. current Node. Set Current NodeStyl e();
br eak;

}
case 55: { // is it 3 child
br eak;

case 56: { // is it 3 child (oxonuanue)
br eak;

}
case 57: { // is it 1 child
br eak;

case 58: { // is it 1 child (oxoHuaHue)
br eak;

case 59: { // insert
Node tenpNode = d. current Node. chi | d1;
d. current Node. Del eteChi | d(1);
d. current Node. par ent . chi | d2. AddChi | d(t enpNode) ;
br eak;

case 60: { // insert
d. current Node. Set A dStyl e();
Node tenpNode = d. current Node. chi | d3;
d. current Node. parent . chil d2. Del eteChil d(3);
d. current Node. par ent . NewChi | dl nt eri or (t enpNode) ;
d. current Node = d. current Node. parent. chil d3;
d. current Node. Set Current NodeStyl e();
br eak;
}
case 61: { // to parent
i f(d.currentNode. chil drenNunber == 1)
{
d. current Node. Set A dStyl e();
int returned = d.currentNode. Fi ndChi | d(d. del eti ngEl enent);
if(returned == 1)
d. current Node = d.currentNode. childil,;
if(returned == 2)
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d. current Node =
if(returned == 3)
d. current Node =

}

br eak;

case 62: { // to parent

d. current Node. Set A dStyl e()
d. current Node. | ow4
d. current Node. | ow3
d. current Node. | ow2
d. current Node. | owl
i nt
if(returned == 1)

d. current Node =
if(returned == 2)

d. current Node =
if(returned == 3)

d. current Node =
d. current Node. Set Current NodeStyl e();
br eak;

}

/| Tepexonm B mpempmymee COCTOAHME
switch (state) {
case 1: { //
state =

br eak;

is child | eaf
START_STATE;

case 2: { // is child |eaf (oxonuanue)
i f (stack.popBool ean()) {
state = 5; //
} else {
state =
}

br eak;

33; 1/

case 3: { /] yes it is
state = 1; // is child |eaf
br eak;

case 4: { // is children nunmber 2
state = 3; // yes it is
br eak;
}
case 5: { //
i f (stack.popBool ean()) {
state = 7; // is deleting el enent
} else {
state =
}

br eak;

11; // is inserting el ement

case 6: { // is deleting element in tree
state = 4; // is children nunber 2
br eak;

}

case 7: { // is deleting el enment
i f (stack. popBool ean()) {

state = 8; // no it is not
} else {
state = 9; // insert
}
br eak;
case 8 { // noit is not

d. current Node. chi | d2

d. current Node. chi | d3
d. current Node. Set Cur r ent NodeStyl e();

d. mySt ack. popl nt eger () ;

d. mySt ack. popl nt eger () ;

d. nySt ack. popl nt eger () ;

d. nySt ack. popl nt eger () ;

returned = d. current Node. Fi ndChi | d(d. del eti ngEl enent)
d. current Node. chi |l d1

d. current Node. chi | d2

d. current Node. chi | d3

is children nunber 2 (oxonuanue)

is 1 children (oxounuanune)

is children nunber 2 (oxonuaume)

in tree (oxonuanue)

in tree (oxonuaume)

in tree (oxouuanue)

state = 6; // is deleting elenent in tree
br eak;

} .

case 9: { // insert
state = 6; // is deleting elenent in tree

br eak;
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case 10: { // is inserting elenment in tree

state = 4; // is children nunber 2
br eak;

case 11: { // is inserting element in tree (oxonuanue)

i f (stack. popBool ean()) {
state = 12; // yes it is
} else {
state
}

br eak;

13; // insert

case 12: { /] yes it is

state = 10; // is inserting elenent in tree
br eak;

case 13: { // insert

state = 10; // is inserting elenent in tree
br eak;

case 14: { // is deleting elenment in first subtree

}

case 15: { // is deleting element in first subtree (oxonuanue)

state = 1; // is child |eaf
br eak;

i f (stack. popBool ean()) {

state = 18; // delete auto (asTomarT)
} else {

state = 20; // is children nunmber 2 (oxonuanme)
}

br eak;

}
case 16: { // It low2

state = 14; // is deleting elenent in first subtree
br eak;

case 17: { // init

state = 16; // It low2
br eak;

case 18: { // delete auto (aesromar)

if (child.isAtStart()) {

child = null;

state = 17; // init
}
br eak;

}
case 19: { // is children nunber 2

}

state = 14; // is deleting element in first subtree
br eak;

case 20: { // is children nunber 2 (oxonuanue)

i f (stack.popBool ean()) {
state = 23; // delete auto (aeromar)
} else {

}

br eak;

state = 25; // is serching elenent in second subtree (oxonuanme)

}
case 21: { // gt low2

state = 19; // is children nunber 2
br eak;

}
case 22: { // init

state = 21; // gt |low2
br eak;

case 23: { // delete auto (asromar)

if (child.isAtStart()) {

child = null;

state = 22; // init
}
br eak;
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case 24: { // is serching elenment in second subtree
state = 19; // is children nunber 2
br eak;

case 25: { // is serching elenment in second subtree (oxonuanue)
i f (stack. popBool ean()) {
state = 28; // delete auto (aeromar)
} else {
state = 31; // delete auto (asTomarT)
}

br eak;

}

case 26: { // It lows
state = 24; // is serching elenent in second subtree
br eak;

case 27: { // init
state = 26; // It low3
br eak;

case 28: { // delete auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 27; // init
}
br eak;

}

case 29: { // gt low3
state = 24; // is serching elenment in second subtree
br eak;

case 30: { // init
state = 29; // gt |ow3
br eak;

case 31: { // delete auto (aesromar)
if (child.isAtStart()) {

child = null;

state = 30; // init
}
br eak;

}
case 32: { // is 1 children
state = 15; // is deleting element in first subtree (oxonuanue)
br eak;
}
case 33: { // is 1 children (oxonuanue)
i f (stack. popBool ean()) {
state = 61; // to parent
} else {
state = 62; // to parent
}

br eak;

}
case 34: { // is it 1 child
state = 32; // is 1 children
br eak;
}
case 35: { // is it 1 child (oxonuanue)
i f (stack. popBool ean()) {
state = 37; // is it 1 child (oxonuanmne)
} else {
state = 34; // is it 1 child
}

br eak;

}
case 36: { // is it 1 child
state = 34; // is it 1 child
br eak;
}
case 37: { // is it 1 child (oxonuanue)
i f (stack. popBool ean()) {
state = 38; // insert
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} else {
state = 39; // insert
}

br eak;

case 38: { // insert
state = 36; // is it 1 child
br eak;

case 39: { // insert
state = 36; // is it 1 child
br eak;

}

case 40: { // is it 2 child
state = 35; // is it 1 child (oxouuanune)
br eak;

case 41: { // is it 2 child (oxonuanue)
i f (stack. popBool ean()) {
state = 43; // is it 2 child (oxonuanue)
} else {
state
}

br eak;

40; /1 is it 2 child

}

case 42: { // is it 2 child
state = 40; // is it 2 child
br eak;

case 43: { // is it 2 child (oxoHuaHue)
i f (stack. popBool ean()) {
state = 45; // is it 1 child (oxouuanune)
} else {
state = 49; // is it 1 child (oxouuanue)
}

br eak;

}

case 44: { // is it 1 child
state = 42; // is it 2 child
br eak;

case 45: { // is it 1 child (oxoHuaHue)
i f (stack. popBool ean()) {
state = 46; // insert
} else {
state = 47; // insert
}

br eak;

case 46: { // insert
state = 44; // is it 1 child
br eak;

case 47: { // insert
state = 44; // is it 1 child
br eak;

}

case 48: { // is it 1 child
state = 42; // is it 2 child
br eak;

case 49: { // is it 1 child (oxoxHuaHue)
i f (stack.popBool ean()) {
state = 50; // insert
} else {
state = 52; // is it 1 child (oxouuanue)
}

br eak;

case 50: { // insert
state = 48; // is it 1 child
br eak;

}
case 51: { // is it 1 child
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state = 48; // is it 1 child
br eak;

case 52: { // is it 1 child (oxoHuaHue)
i f (stack.popBool ean()) {
state = 53; // insert
} else {
state = 54; // insert
}

br eak;

case 53: { // insert
state = 51; // is it 1 child
br eak;

case 54: { // insert
state = 51; // is it 1 child
br eak;

}
case 55: { // is it 3 child
state = 41; // is it 2 child (oxoxHuanue)
br eak;
}
case 56: { // is it 3 child (oxoxHuaHue)
i f (stack.popBool ean()) {
state = 58; // is it 1 child (oxouuanue)
} else {
state = 55; // is it 3 child
}

br eak;

}
case 57: { // is it 1 child
state = 55; // is it 3 child
br eak;
}
case 58: { // is it 1 child (oxonuanue)
i f (stack.popBool ean()) {
state = 59; // insert
} else {
state = 60; // insert
}

br eak;

case 59: { // insert
state = 57; // is it 1 child
br eak;

case 60: { // insert
state = 57; // is it 1 child
br eak;

case 61: { // to parent
state = 56; // is it 3 child (oxouuanne)
br eak;

case 62: { // to parent
state = 32; // is 1 children
br eak;

case END STATE: { // HauanbHoe cocTosHue
state = 2; // is child | eaf (oxouuanue)
br eak;

}

step--;
} while (lislnteresting(level));

/**
* JHTEepeCHO JiM TeKyllee COCTOsSHME.
*/
public boolean islnteresting(int level) {
/| VinTepecHocTb
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switch (state) {
case START_STATE: // HauanbHOe cocTosaHMe
return true;
case 1: // is child |eaf
return level <= -1;
case 2: // is child | eaf (oxonuanmue)
return level <= -1;
case 3: // yes it is
return level <= 1,
case 4: // is children nunber 2
return level <= -1;
case 5: // is children nunber 2 (oxonuanue)
return level <= -1;
case 6: // is deleting elenment in tree
return level <= -1;
case 7: // is deleting element in tree (oxoHuaHue)
return level <= -1;
case 8: // noit is not
return level <= 1;
case 9: // insert
return level <= 1,
case 10: // is inserting element in tree
return level <= -1,
case 11: // is inserting element in tree (oxoHuaHue)
return level <= -1;
case 12: // yes it is
return level <= 1;
case 13: // insert
return level <= 1,
case 14: // is deleting element in first subtree
return level <= -1;
case 15: // is deleting elenent in first subtree (oxonuaume)
return level <= -1;
case 16: // It low2
return level <= 1;
case 17: // init
return level <= -1;
case 18: // delete auto (aesromar)
return (child !'= null) && !'child.isAtEnd();
case 19: // is children nunber 2
return level <= -1;
case 20: // is children nunmber 2 (oxonuanue)
return level <= -1;
case 21: // gt low2
return |l evel <= 1,
case 22: [/ init
return level <= -1,
case 23: // delete auto (amTomarT)
return (child !'= null) && !child.isAtEnd();
case 24: // is serching element in second subtree
return level <= -1;
case 25: // is serching elenent in second subtree (oxonuanme)
return level <= -1;
case 26: // It |ow3
return level <= 1,
case 27: // init
return level <= -1,
case 28: // delete auto (aesromar)
return (child !'= null) && !child.isAtEnd();
case 29: // gt |low3d
return level <= 1;
case 30: // init
return level <= -1;
case 31: // delete auto (amTomarT)
return (child !'= null) && !'child.isAtEnd();
case 32: // is 1 children
return level <= -1;
case 33: // is 1 children (oxouuanune)
return level <= -1,
case 34: // is it 1 child
return level <= -1;
case 35: // is it 1 child (oxouuanue)
return level <= -1,
case 36: // is it 1 child
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return level <= -1;

case 37: // is it 1 child (oxouuanue)
return level <= -1;

case 38: // insert
return level <= 1,

case 39: // insert
return level <= 1;

case 40: // is it 2 child
return level <= -1;

case 41: // is it 2 child (oxouuanue)
return level <= -1;

case 42: // is it 2 child
return level <= -1;

case 43: // is it 2 child (oxouuanue)
return level <= -1;

case 44: [/ is it 1 child
return level <= -1;

case 45: // is it 1 child (oxouuanue)
return level <= -1;

case 46: // insert
return level <= 1,

case 47: |/ insert
return level <= 1;

case 48: // is it 1 child
return level <= -1;

case 49: // is it 1 child (oxonuanue)
return level <= -1;

case 50: // insert
return | evel <= 1,

case 51: // is it 1 child
return level <= -1;

case 52: // is it 1 child (oxouuanue)
return level <= -1;

case 53: // insert
return level <= 1;

case 54: // insert
return level <= 1,

case 55: // is it 3 child
return level <= -1;

case 56: // is it 3 child (oxouuanue)
return level <= -1;

case 57: // is it 1 child
return level <= -1;

case 58: // is it 1 child (oxouuanue)
return level <= -1;

case 59: // insert
return level <= 1;

case 60: // insert
return level <= 1,

case 61: // to parent
return level <= -1;

case 62: // to parent
return level <= 1;

case END _STATE: // KoHeuHoe cocTosHME
return true;

}

throw new Runti meException("islnterest");
}
/**
* KoMMEHTapuii K TeKylleMy COCTOSHMIO
*
/
public String getComent () {
String conmment = "";
oj ect[] args = null;
/| Bmbop xommeHTapusa
switch (state) {
case 3: { // yes it is
conment = Tree23.this.get Cooment ("del et efronmsubtree. del eteyesitisleaf");
args = new bject[]{new Integer(d.del etingEl enent)};
br eak;

case 8: { // no it is not

143



comment =

Tree23.this. get Corment ("del et ef ronsubtree. del et enoi ti snotdel eti ngel enmentintreel");
args = new bject[]{new | nteger(d. del eti ngEl enent)};
br eak;

case 9: { // insert
coment =
Tree23.this. get Cooment ("del et ef ronsubtree. del etei nsertel ement1");
br eak;

case 12: { // yes it is
comment =
Tree23.this. get Cooment ("del et ef ronmsubtree. del et eyesitisinsertingel enentintree2");
args = new (bject[]{new | nteger(d. del eti ngEl enent)};
br eak;

case 13: { // insert
comment =
Tree23.this. get Coorment ("del et ef ronsubtree. del et ei nsertel enent2");
br eak;

}

case 16: { // It low2
comment = Tree23.this.get Corment ("del etefronsubtree. del eteltl ow");
args = new Qbject[]{new Integer(d.currentNode.|low2)};
br eak;

case 18: { // delete auto (asromar)
coment = child. get Comment ();
args = new Cbject[0];
br eak;

}

case 21: { // gt low2
conment = Tree23.this.get Cooment ("del etefronmsubtree.insertgtlow");
args = new Cbject[]{new Integer(d.currentNode.|low2)};
br eak;

case 23: { // delete auto (aesromar)
conment = chil d. get Comment () ;
args = new Object[0];
br eak;

}
case 26: { // It low3
comment = Tree23.this.get Corment ("del etefronsubtree. del eteltlow3");
args = new bject[]{new | nteger(d. currentNode. | ow2),
new | nteger (d. current Node. | ow3) };
br eak;
}

case 28: { // delete auto (asromar)
conmment = chil d. get Comment () ;
args = new Qbject[0];
br eak;
}
case 29: { // gt low3
conment = Tree23.this.get Cooment ("del et efronmsubtree. del etegtl ow3");
args = new Cbject[]{new Integer(d.currentNode.|ow3)};
br eak;

case 31: { // delete auto (aesromar)
conment = chil d. get Comment () ;
args = new Object[0];
br eak;

case 38: { // insert
conmment =
Tree23.thi s. get Coorment ("del et ef ronmsubt ree. del et e3chi |l dreni n2child");
br eak;

case 39: { // insert
coment =
Tree23.this. get Corment ("del et ef romsubt r ee. del et e2chi | dreni n2child");
br eak;

case 46: { // insert
comment =
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}

Tree23. thi s. get Corment ("del et ef ronsubtree

br eak;
}
case 47: { I/ insert
comment =
Tree23. thi s. get Corment ("del et ef ronsubtree
br eak;
}
case 50: { // insert
comment =
Tree23.this. get Corment ("del etefronsubtre
br eak;
}
case 53: { // insert
comment =
Tree23.this. get Corment ("del et ef romsubtree
br eak;
}
case 54: { // insert
comment =
Tree23.this. get Corment ("del et ef romsubtree
br eak;
}
case 59: { // insert
comment =
Tree23.this. get Corment ("del et ef romsubtree
br eak;
}
case 60: { // insert
comment =
Tree23. thi s. get Corment ("del et ef ronsubtree
br eak;

case 62: { // to parent
comment = Tree23.this.get Corment
br eak;

}

return java.text.MessageFornmat.format(co

/**

. del ete3childreninlchild");

. del et e2chil dreninlchild");

e. del et e3chil dreni nlchildli");

. del et e3chi |l drenin3child");

. del et e2chi | dreni nland2chi | d");

. del et e3chi | dreni n2chi | d1");

. del et e2chi | dreni n2chi | d1");

("del et ef romsubt r ee. del et egot oparent 1");

nment, args);

* BRIIOJIHAET IelCcTBUSA I10 OTPMCOBKE COCTOAHMA

*/

public void drawState() {

switch (state) {

case 3: { // yes it is
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

}

case 8 { // noit is not
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

}

case 9: { // insert
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

}

case 12: { // yes it is
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

}

case 13: { // insert
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
br eak;

}
case 16: { // It low2
d.visualizer.Drawlree();
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d. vi sual i zer. Updat eScr een() ;
br eak;

case 17: { // init
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 18: { // delete auto (aesromar)
child.drawsState();
br eak;

}

case 21: { // gt low
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 22: { // init
br eak;

case 23: { // delete auto (aesromar)
child.drawsState();
br eak;

}

case 26: { // It low3
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 27: { /] init
br eak;

case 28: { // delete auto (aesromar)
child.drawstate();
br eak;

}

case 29: { // gt low3
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

}
case 30: { // init
br eak;

case 31: { // delete auto (aesromar)
child.drawstate();
br eak;

case 38: { // insert
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 39: { // insert
d.visualizer.DrawTree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 46: { // insert
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 47: { // insert
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
br eak;

case 50: { // insert
d.visualizer.DrawTree();
d. visualizer. Updat eScreen();
br eak;

case 53: { // insert
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d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 54: { // insert
d.visualizer.Drawlree();
d. vi sual i zer. Updat eScr een() ;
br eak;

case 59: { // insert
d.visualizer.Drawlree();
d.visualizer. Updat eScreen();
br eak;

case 60: { // insert
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

case 61: { // to parent
br eak;

case 62: { // to parent
d.visualizer.DrawTree();
d.visualizer. Updat eScreen();
br eak;

}

public StringBuffer toString(StringBuffer s) {
s. append("del etefronsubtree ").append(state).append(" ");
s.append(' (');
s. append(descriptions[state]);
s. append(")\n");
if (child !=null & !child.isAtStart() && !child.isAtEnd()) {
child.toString(s);
}

return s;
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[NpunoxeHune 4, NcxogHble

BU3yalin3aTtopa

Tree.java

package ru.ifno.vizi.Tree23;

inmport ru.ifno.vizi.base.Configuration;
import ru.ifno.vizi.base. Snart Tokeni zer;

import java.awt.*;
import java.io.lOException;

/**

* 2-3 tree

*/

public class Tree

{

/**

* Nunber of children
*/

int childrenNunber;

/**
* Children
*/
publ i ¢ Node root Nodel, root Node2;

/**

* Node key

*/

public int |owl, |owz;
/**

* Configuration

*/

Configuration config;
/**

* Client pane

*/

Cont ai ner client Pane;
/**

* Sets defaut styles
*/

voi d Set Def aul t Styl es()

if (childrenNunber == 1)

r oot Nodel. Set Def aul t Styl es();

}
if (childrenNunber == 2)
{
root Nodel. Set Def aul t Styl es();
r oot Node2. Set Def aul t Styl es();
}
}
/**
* Adds tree
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*

* @aramclientPane - client pane
* @aramconfig - configuration
*
/
public void InitAndAddTod i ent Pane( Cont ai ner cli ent Pane,
Configuration config)
{

this.config = config;
this.clientPane = clientPane;

if (childrenNunber == 1)

r oot Nodel. | ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
}

if (childrenNunber == 2)

r oot Nodel. | ni t AndAddTod i ent PaneSubtree(cl i ent Pane, config);
r oot Node2. | ni t AndAddTod i ent PaneSubtree(cl i ent Pane, config);

}
/**
* Renopbves conponent
*
/
public void RenmoveFronCl i ent Pane()

if (childrenNunber == 1)

r oot Nodel. RenoveFr onCl i ent PaneSubt ree() ;
}

if (childrenNunber == 2)

r oot Nodel. RenoveFr onCl i ent PaneSubtree();
r oot Node2. RenoveFr onCl i ent PaneSubtree();

}
/**

* Seves tree
* @aramtoSave - string to save
* @eturn tree as string
*/
public StringBuffer Save(StringBuffer toSave)
{
if (childrenNunber != 0)
{
t oSave. append("(");
toSave = root Nodel. Save(toSave);
t oSave. append(")");
}

return toSave;

}
| **

* Seves tree
*

* @eturn tree as string
*

/
public String Save()

{
StringBuffer toSave = new StringBuffer();

if (childrenNunber !'= 0)
t oSave. append("(");
toSave = root Nodel. Save(toSave);

t oSave. append(")");
}

return toSave.toString();
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| **

* Loads tree

*

* @aramtoload - string to | oad

*/

publ i c bool ean Load(String toLoad, Configuration confiqg)

Smart Tokeni zer tokeni zer =

try
{

new Smart Tokeni zer (toLoad, config);

t okeni zer. next Token();
if (tokenizer.ttype == tokenizer.TT_EOF)

chi | drenNunber = 0;
return true;

}
if (tokenizer.ttype == "(")
chi | drenNunber = 1;
root Nodel = new Node();
r oot Nodel. i sRoot = true;
r oot Nodel. t hi sChi | dNunmber = 1;
int returned[] = rootNodel. Load(tokenizer,
if (returned[0] == 0)
return fal se;
}
|l owl = root Nodel. | owl;
}
el se
/lerror
return false;
}

t okeni zer. next Token();
if (tokenizer.ttype != tokenizer.TT_EOF)

/lerror
return false;

}

}
catch (I CException e)

{
}

e.printStackTrace();

return true,

}

/**

* Loads tree

*

* @aram tokenizer - string to |oad

*/

public int Load(SmartTokeni zer tokenizer)

{

try
{

t okeni zer. next Token();
if (tokenizer.ttype == tokenizer. TT_EOF)

chi | drenNunber = 0;
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return 1;

}
if (tokenizer.ttype == "(")
{
chi I drenNunber = 1,
root Nodel = new Node();
root Nodel. i sRoot = true;
root Nodel. t hi sChi | dNumber = 1;
int returned[] = rootNodel. Load(tokenizer, 0);
if (returned[3] <= 0)
return returned[3];
}
lowl = root Nodel. | owl;
}
el se
{
/lerror
return -4;
}

t okeni zer. next Token();
if (tokenizer.ttype != tokenizer.TT_EOF)

/lerror
return -5;

}

catch (1 OException e)
{

}

return 1;

e.printStackTrace();

}
/**
* Draws tree
*/
public void Drawmint winWdth, int w nHeight)
{
i nt coordinat ePaneDx = 0, coordinatePaneDy = 0;
coor di nat ePaneDx = wi nWdth /
(config. getlnteger("nmax-el enent - nunber") + 1);
coor di nat ePaneDy = (int) (w nHeight /
(Mat h. | og(
confi g. getl nteger (" max- el enent - nunber ")
+ 1) / Math.log(2) + 1));
int deltaX;
deltaX = (W nWdth - (FindLeafsNunmber() + 1) * coordi natePaneDx) / 2;

if (childrenNunber == 1)
{
r oot Nodel. Dr aw( O,

wi nW dt h,
wi nHei ght,
del t aX,
coor di nat ePaneDx,
coor di nat ePaneDy) ;

}
if (childrenNunber == 2)

r oot Node2. Dr aw( r oot Nodel. Dr aw O,
wi NW dt h,
Wi nHei ght ,
del t aX,
coor di nat ePaneDx,
coor di nat ePaneDy) [ 0],
wi NW dt h,
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wi nHei ght,

del t aX,

coor di nat ePaneDx,
coor di nat ePaneDy) ;

}
| **

* Finds | eaf by el enment
*

* @aramelenent - el enment

* @eturn
*/
public int FindChild(int el enent)
{
if (childrenNunber == 1)
{
return 1;
}
if (childrenNunber == 2)
if (element < | ow2)
{
return 1;
}
el se
{
return 2;
}
}
return O;
}
/**

* Adds el ement

*

* @aram newChild - node

* @eturn
*/
public int AddChil d( Node newChi l d)

{
int toReturn = 0;

if (childrenNunber == 1)

{
if (lowl < newChild.|lowl)
{
r oot Node2 = newChil d;
root Node2. | ni t AndAddToCl i ent PaneSubt ree(cl i ent Pane, config);
chi | dr enNunber ++;
toReturn = 2;
}
el se
{
root Node2 = root Nodel;
r oot Nodel = newChil d;
root Nodel. I ni t AndAddToCl i ent PaneSubt ree(cl i ent Pane, config);
chi | dr enNunber ++;
toReturn = 1,
}
| owl = root Nodel. | owl;
|l ow2 = root Node2. | owl;
r oot Nodel. t hi sChi | dNunber = 1;
r oot Node2. t hi sChi | dNunber = 2;
}

if (childrenNunber == 0)
root Nodel = newChil d;

r oot Nodel. | ni t AndAddTod i ent PaneSubtree(cl i ent Pane, config);
chi | drenNunber ++;
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}
/

* %

toReturn = 1;

|l owl = root Nodel. | owl;
r oot Nodel. t hi sChi | dNunber = 1;

}

return toReturn;

* Del etes el enent

*

* @aram chi |l dNunber - node

*/

public void Del eteChild(int childNunber)

{

}
/

* %

if (childrenNunber == 1)

r oot Nodel. RenoveFr onCl i ent PaneSubtree();
chi | drenNunber - -;

}
if (childrenNunber == 2)
{
if (childNunmber == 2)
r oot Node2. RenoveFr on i ent PaneSubtree();
chi | dr enNunber - -;
}
el se
r oot Nodel. RenoveFr on i ent PaneSubtree();
root Nodel = root Node2;
chi | drenNunber - -;
}
l owl = root Nodel. | owl;
r oot Nodel. t hi sChi | dNunber = 1;
}

* Creates Leaf

*

* @aram el enent - new el ement

* @eturn
*/
public int NewChildLeaf(int el enent)
{
Node | eaf = new Node();
| eaf .isLeaf = true;
| eaf . i sRoot = true;
| eaf . chi | drenNunber = 0;
| eaf . el ement = el enment;
leaf.lowl = el enent;
| eaf .style = config.getlnteger("leaf-default-style");
return AddChil d(I eaf);
}
/**

* Creates new node with 1 child

*

* @aramchildl - new node
* @eturn

*/

public int NewChildlnterior(Node childl)

{

Node interior = new Node();
interior.childl = childi;

interior.childl.parent = interior;
interior.isLeaf = fal se;
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interior.isRoot = true;

interior.childrenNunber = 1;

interior.lowl = childl.lowl;

interior.style = config.getlnteger("interior-default-style");

return AddChild(interior);
}
/**
* Creates new node with 2 children
*
* @aramchildl - child 1
* @aramchild2 - child 2
* @eturn
*/
public int NewChildlnterior(Node childl, Node child2)

Node interior = new Node();

nterior.childl = childil;
nterior.child2 = child2;
nterior.childl. parent = interior;
nterior.child2. parent = interior;

nterior.isLeaf = fal se;

nterior.isRoot = true;

nterior.childrenNumber = 2;

nterior.|owl childil.|owl;

nterior.|low2 child2. 1 owl;

nterior.style = config.getlnteger("interior-default-style");

return AddChild(interior);

}

/**

* Creates new node with 3 children
*

* @aramchildl - child 1

* @aramchild2 - child 2

* @aramchild3 - child 3

* @eturn

*/

public int NewChildlnterior(Node childl, Node child2, Node chil d3)

{
Node interior = new Node();

nterior.childl chil di;
nterior.child2 chil d2;
nterior.child3 = childs;
nterior.childl.parent = interior;
nterior.child2.parent = interior;
nterior.child3.parent = interior;
nterior.isLeaf = fal se;
nterior.isRoot = true;
nterior.childrenNumber = 3;

nterior.lowl = childl.lowl;
nterior.low2 = child2.|owl;
nterior.low3d = child3.|owl;

nterior.style = config.getlnteger("interior-default-style");

return AddChild(interior);
}

| **

* Finds |eafs nunber

*

* @eturn nunber of |eafs
*/
public int FindLeafsNunber()
{

int |eafsNunber = 0;
if (childrenNunber == 1)
| eaf sNumber = root Nodel. Fi ndLeaf sNunber (0);
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}
if (childrenNunber == 2)

| eaf sNunber
| eaf sNunber

r oot Nodel. Fi ndLeaf sNunber (0) ;
r oot Node2. Fi ndLeaf sNunber (| eaf sNunber) ;

}

return | eaf sNunber;

Node.java

package ru.ifno.vizi.Tree23;

inmport ru.ifno.vizi.base.w dgets. ShapeStyl e;
inmport ru.ifno.vizi.base.w dgets. Rect;
import ru.ifno.vizi.base.w dgets. Ellipse;
import ru.ifno.vizi.base.Configuration;
import ru.ifno.vizi.base. Snart Tokeni zer;

import java.awt.*;
import java.io.|OException;

/**
* Node of tree
*/
public class Node
{
/**
* Shows is node |eaf
*/
publ i c bool ean isLeaf;
/**
* Shows i s node root
*/
public bool ean isRoot;
/**
* Nunber of children
*/
i nt chil drenNunber;
/**
* Leaf el enment
*/
public int element;
/**
* Child nunder of this node
*/
i nt thisChil dNunber;
/**
* Children
*/
public Node childl, child2, child3, child4;
/**
* Parent
*/
publ i c Node parent;
/**
* Node's keys
*/

public int lowl, |ow2, |ow3, |ows,

/**
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* Configuration
*/
Configuration config;

/**

* dient pane

*/

Cont ai ner client Pane;

/**

* Shows is elenment inited
*/

bool ean islnited = fal se;

/**

* Information area

*/

private Rect infoRects[];

/**

* Information area

*/

private Ellipse infoCrcles[];

/**

* Lines

*/

private Line lines[];

/**

* Tenporary varaible for |load string check
*/

private int rang;

/**
* Styles
*/
int style;

/**
* Sets "current-node-style"
*
/
voi d Set Current NodeStyl e()

style = config.getlnteger("current-node-style");

}
/**
* Constructor
*/
publ i ¢ Node()
{
}
/**
* Sets old style
*/
void Setd dStyl e()
if (isLeaf)
{
style = config.getlnteger ("l eaf-default-style");
}
el se
style = config.getinteger("interior-default-style");
}
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/**

* Sets defaut styles
*/
voi d Set Def aul t Styl es()
if (childrenNunber == 1)
{
chil d1. Set Defaul t Styl es();
}
if (childrenNunber == 2)
{
chil d1. Set Defaul t Styl es();
chil d2. Set Def aul t Styl es();
if (childrenNunber == 3)
chil d1. Set Defaul t Styl es();
chil d2. Set Defaul t Styl es();
chil d3. Set Defaul t Styl es();
}
if (childrenNunber == 4)
{
chil dl. Set Defaul t Styl es();
chil d2. Set Defaul t Styl es();
chi | d3. Set Def aul t Styl es();
chil d4. Set Defaul t Styl es();
}
if (isLeaf)
{
style = config.getlnteger("leaf-default-style");
}
el se
style = config.getinteger("interior-default-style");
}
}
/**
* Adds conponent
* @aramclientPane - client pane
* @aramconfig - configuration
*/
public void InitAndAddTod i ent Pane( Cont ai ner cli ent Pane,

if(
{

Configuration config)
lislnited)

this.config = config;
this.clientPane = clientPane;

infoRects = new Rect[4];

infoRects[0] = new Rect (ShapeStyl e.loadStyl eSet (config, "styles"));
i nf oRect s[ 1] new Rect ( ShapeStyl e. |l oadStyl eSet (config, "styles"));
i nf oRect s[ 2] new Rect (ShapeStyl e.| oadStyl eSet (config, "styles"));
clientPane. add(i nfoRects[0]);

cl i ent Pane. add(i nf oRects[1]);

cl i ent Pane. add(i nf oRects[2]);

infoCrcles = new Ellipse[1];

infoCircles[0] = new Ellipse(ShapeStyle.|oadStyl eSet (confi g,
"styles"));

clientPane. add(infoCircles[0]);

infoC rcles[0].setBounds(-10, -10, 3, 3);

lines = new Line[4];

lines[0] = new Line(ShapeStyle.loadStyl eSet(config, "styles"));
lines[1] = new Line(ShapeStyle.loadStyl eSet(config, "styles"));
lines[2] = new Line(ShapeStyle.loadStyl eSet(config, "styles"));
lines[3] = new Li ne(ShapeStyle.loadStyl eSet(config, "styles"));

clientPane. add(lines[0]);
clientPane. add(lines[1]);
clientPane. add(lines[2]);
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}

/**

*

*/

clientPane. add(lines[3]);

islnited = true;

Renoves conponent

public void RenoveFronCd i ent Pane()

}

| **

if (islnited)

clientPane. renmove(i nfoRects[0]);
clientPane. renmove(i nfoRects[1]);
cl i ent Pane. renpove(i nfoRects[2]);

clientPane.remove(infoCircles[0]);
cl i ent Pane. renove(lines[0]);
clientPane. renove(lines[1]);
clientPane.renove(lines[2]);
clientPane.renove(lines[3]);

islnited = fal se;

* Adds subtree

*
*

*

*/

@aram clientPane - client pane
@ar am confi g - configuration

public void | nitAndAddTod i ent PaneSubtree(Contai ner clientPane,

{

}

/**
*

*/

Configuration config)
if (childrenNunber == 1)
{
chi I d1. I nit AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
}
if (childrenNunber == 2)
{
chi I d1. I nit AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi I d2. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
if (childrenNunber == 3)
chi I d1. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi I d2. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi I d3. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);

}
if (childrenNunber == 4)

{
chi I d1. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi I d2. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi I d3. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi | d4. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
}

I ni t AndAddTod i ent Pane(cl i ent Pane, config);

Renmoves subtree

public void RemoveFronCl i ent PaneSubtree()

{

RermoveFr onCl i ent Pane() ;
if (childrenNunber == 1)

chi | d1. RenoveFronC i ent PaneSubtree();
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if (childrenNunber

2)

chi | d1. RenoveFronC i ent PaneSubtree();
chi | d2. RenoveFr onCl i ent PaneSubtree();

}
if (childrenNunber

3)

chi | d1. RenoveFr onCl i ent PaneSubtree();
chi | d2. RenoveFr onCl i ent PaneSubtree();
chi | d3. RenoveFr onCl i ent PaneSubtree();

}
if (childrenNunber

{

4)

chi | d1. RenoveFronC i ent PaneSubtree();
chi | d2. RenoveFr onC i ent PaneSubtree();
chi | d3. RenoveFr onCl i ent PaneSubtree();
chi | d4. RenoveFr onCl i ent PaneSubtree();

}
| **

* Seves tree

*

* @aramtoSave - string to save
* @eturn tree as string

*/

public StringBuffer Save(StringBuffer toSave)

if (isLeaf)

t oSave. append( el enent) ;

}

el se

{

if (childrenNunber

t oSave.

t oSave

t oSave.

}
if (childrenNunber

{
toSave

t oSave
t oSave

t oSave
t oSave

}
if (childrenNunber

{

t oSave.

t oSave

t oSave.

t oSave
t oSave

t oSave.
t oSave.

t oSave
t oSave

}

return toSave;

}
| **

* Loads tree

*

* @aram t okeni zer -
| eaf Count and rang

* @eturn | ow,
*/
public int[]

1

append(”(");
= chil d1. Save(t oSave);
append(")");

2)

-append("(");

= chil d1. Save(toSave);

.append(")");
t oSave.

append(” (") ;
= chil d2. Save(t oSave);

-append(”)");

3)

append("(");
= chil d1. Save(toSave);
append(")");

append("(");

= chil d2. Save(t oSave);
append(")");
append(”(");
= chi | d3. Save(t oSave);

-append(”)");

string to | oad

Load( Smar t Tokeni zer tokeni zer,

throws | OException

int
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int[] toReturn = new int[4];
toReturn[3] = 1;
int[] returned = new int[4];

t okeni zer. next Token();

if (tokenizer.ttype == "'(' || tokenizer.ttype ==
whil e (tokenizer.ttype == "'(")
if (!isLeaf)

if (childrenNunber == 3)

toReturn[3] = 0;
return toReturn;

}
if (childrenNunber == 2)
{
chil drenNunber = 3;
child3 = new Node();
chil d3. parent = this;
chi I d3. t hi sChi | dNunber = 3;
returned = chil d3. Load(t okeni zer,
if (returned[3] <= 0)
toReturn[3] = returned[3];
return toReturn;
}
lowd = returned[0];
if (low3d <= | ow2)
{
toReturn[3] = -1,
return toReturn;
if (rang != returned[2])
toReturn[3] = -2;
return toReturn;
}
}
if (childrenNunber == 1)
{
chil drenNunber = 2;
child2 = new Node();
chil d2. parent = this;
chi I d2. t hi sChi | dNunber = 2;
returned = chil d2. Load(t okeni zer,
if (returned[3] <= 0)
{
toReturn[3] = returned[3];
return toReturn;
}
low2 = returned[0];
if (low2 <= |owl)
{
toReturn[3] = -1,
return toReturn;
if (rang != returned[2])
toReturn[3] = -2;
return toReturn;
}
}

if (childrenNunber == 0)

chi I drenNunber = 1;
childl = new Node();

160

)

| eaf Count) ;

| eaf Count) ;



childl. parent = this;

chil d1. t hi sChi | dNunber = 1;

returned = childl. Load(tokeni zer, |eaf Count);
if (returned[3] <= 0)

toReturn[3] = returned[3];
return toReturn;

}
| owl returned[0];

rang = returned[2];

}
}
el se
toReturn[3] = -2;
return toReturn;
}
t okeni zer. next Token();
}
if (tokenizer.ttype =="')")
if (isLeaf || isRoot || (childrenNumber >= 2))
{
if (isLeaf)
rang = O;
}
toReturn[0] = | owl,;
toReturn[1] = |eaf Count;
toReturn[2] = rang;
return toReturn;
}
}

toReturn[3] = -3;
return toReturn;

}

if (tokenizer.ttype == tokenizer.TT_NUMVBER)
{

isLeaf = true;

element = (int) tokenizer.nval;
lowl = el enent;

| eaf Count ++;

return Load(tokenizer, |eafCount);

}

/lerror
toReturn[3] = -3;

return toReturn;

/**

* Draws this conponent
*
* @eturn | eaf Count, rang and coordi nate
*/
public int[] Draw
(int |eafCount,
int wi nWdth,
int w nHei ght,
int deltaX,
i nt coordinat ePaneDx,
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i nt coordi nat ePaneDy)
int toReturn[] = new int[3];

int cx =0, cy =0, cxr =0, cyr =0, wwdth = 0, height = 0;
int rang = 0;

if (!isLeaf)

if (childrenNunber == 1)

for (int i =1; i < 3; i++4)
{
cl i ent Pane. renpve(infoRects[i]);
}
}
el se
for (int i = childrenNunber - 1; i < 3; i++)
{
clientPane. renove(infoRects[i]);
}
}
}
if (!isLeaf)
clientPane.remove(infoCircles[0]);
}
if (isLeaf)
for (int i =0; i < 3; i++)
{
clientPane. renove(infoRects[i]);
}
}
if (isLeaf)
| eaf Count ++;
rang = O;
cx = | eaf Count * coordi nat ePaneDx + deltaX;
cy = W nHei ght - coordi nat ePaneDy;
wi dth = config.getlnteger("leaf-wdth");
hei ght = config.getlnteger ("l eaf-height");
infoCircles[0].setStyle(style);
infoCircles[0].setBounds(cx - config.getlnteger("leaf-width") / 2,
cy - config.getlnteger("leaf-height") / 2,
wi dt h,
hei ght) ;
infoCircles[0].set Message(lnteger.toString(el enent));
infoC rcl es[0].adjust Font Si ze();
toReturn[0] = | eaf Count;
toReturn[1] = rang;
toReturn[2] = cx;
return toReturn;
}
el se

if (childrenNunber == 1)
{
int returnedl[] = childl. Draw(| eaf Count, wi nWdth, w nHeight,
del taX, coordi nat ePaneDx, coordi nat ePaneDy);

| eaf Count = returnedl[O0];
rang = returnedl[1] + 1;

cx = returnedl[2];
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cy = winHeight - rang *
coordi nat ePaneDy -
coor di nat ePaneDy;
width = config.getlnteger("interior-wdth");
hei ght = config.getlnteger("interior-height");

i nfoRects[0].setStyle(style);

i nf oRect s[ 0] . set Bounds(cx - config.getlnteger("interior-width") / 2,
cy - config.getlnteger("interior-height") / 2,
wi dt h,
hei ght) ;

i nf oRect s[ 0] . set Message("");

i nf oRect s[ 0] . adj ust Font Si ze();

cXxr
cyr

returnedl[ 2] ;

Wi nHei ght - returnedl[1] *
coordi nat ePaneDy -

coor di nat ePaneDy;

lines[0].setStyle(config.getlnteger("line-style"));
l'ines[0] . set Coordi nates(cx, cy, cxr, cyr);

}

if (childrenNunber == 2)
{
int returnedl[] = childl. Draw(| eaf Count, wi nWdth, w nHeight,
del taX, coordinat ePaneDx, coordi nat ePaneDy);
int returned2[] = child2.Drawmreturnedl[ 0], wi nWdth, w nHeight,
del t aX, coordi nat ePaneDx, coordi nat ePaneDy);

| eaf Count = returned2[0];
rang = returnedl[1] + 1;

cX
cy

(returnedl[2] + returned2[2]) / 2;
wi nHei ght - rang *
coor di nat ePaneDy -
coor di nat ePaneDy;
width = config.getlnteger("interior-w dth");
hei ght = config.getlnteger("interior-height");

i nfoRects[0].setStyle(style);

i nf oRect s[ 0] . set Bounds
(cx - config.getlnteger("interior-width") / 2,
cy - config.getlnteger("interior-height") / 2
wi dt h,
hei ght) ;

i nf oRect s[ 0] . set Message(| nteger.toString(low?));

i nf oRect s[ 0] . adj ust Font Si ze() ;

CXr
cyr

returnedl[ 2] ;

wi nHei ght - returnedl[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[0].setStyle(config.getlnteger("line-style"));
lines[0].setCoordi nates(cx, cy, CcXr, cyr);

CXr
cyr

returned2[ 2];

wi nHei ght - returned2[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[1].setStyle(config.getlnteger("line-style"));
lines[1].set Coordi nates(cx, cy, CXr, cyr);

}

if (childrenNunmber == 3)
{
int returnedl[] = childl. Draw | eaf Count, wi nW dth, w nHei ght,
del taX, coordi nat ePaneDx, coordi nat ePaneDy);
int returned2[] = child2.Draw(returnedl[0], w nWdth, w nHeight,
del taX, coordi nat ePaneDx, coordi nat ePaneDy);
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}

int returned3[] = child3.Draw(returned2[0], w nWdth,
del taX, coordi nat ePaneDx, coordi nat ePaneDy);

| eaf Count = returned3[0];
rang = returnedl[1] + 1;

cX
cy

(returnedl[2] + returned2[2] + returned3[2]) / 3;
Wi nHei ght - rang *
coor di nat ePaneDy -
coor di nat ePaneDy;
width = config.getlnteger("interior-w dth");
hei ght = config.getlnteger("interior-height");

i nfoRects[0].setStyle(style);
nf oRect s[ 0] . set Bounds

(cx - config.getlnteger("interior-width") + 1,
cy - config.getlnteger("interior-height") / 2,
wi dt h,

hei ght);

nf oRect s[ 0] . set Message( | nteger.toString(low));
nf oRect s[ 0] . adj ust Font Si ze() ;

nf oRect s[ 1] . set Styl e(styl e);

nf oRect s[ 1] . set Bounds( cx,
cy - config.getlnteger("interior-height") / 2,
wi dt h,
hei ght) ;

nf oRect s[ 1] . set Message(| nteger.toString(lows));

nf oRect s[ 1] . adj ust Font Si ze() ;

cxr
cyr

returnedl[ 2] ;

Wi nHei ght - returnedl[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[0].setStyle(config.getlnteger("line-style"));
l'i nes[0] . set Coordi nates(cx, cy, cxr, cyr);

cxr
cyr

returned2[ 2] ;

Wi nHei ght - returned2[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[1l].setStyle(config.getlnteger("line-style"));
l'ines[1]. set Coordi nates(cx, cy, cxr, cyr);

cXxr
cyr

returned3[2];

Wi nHei ght - returned3[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[2].setStyle(config.getlnteger("line-style"));
lines[2].setCoordi nates(cx, cy, cXxr, cyr);

if (childrenNunber == 4)

{

wi nHei ght,

int returnedl[] = childl. Draw | eaf Count, wi nWdth, w nHei ght

, deltaX, coordinatePaneDx, coordi natePaneDy);
int returned2[] = child2. Draw(returnedl[0], w nWdth,
del taX, coordi nat ePaneDx, coordi nat ePaneDy);
int returned3[] = child3.Drawmreturned2[0], w nWdth,
del t aX, coordi nat ePaneDx, coordi nat ePaneDy);
int returned4[] = child4.Draw(returned3[0], w nWdth,
del taX, coordi nat ePaneDx, coordi nat ePaneDy);

| eaf Count = returned4[0];
rang = returnedl[1] + 1;

cx = (returnedl[2] +
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returned2[2] +

returned3[2] +

returned4[2]) / 4,
cy = wnHeight - rang *

coor di nat ePaneDy -
coor di nat ePaneDy;

width = config.getlnteger("interior-w dth");
hei ght = config.getlnteger("interior-height");

i nfoRects[0].setStyle(style);

nf oRect s[ 0] . set Bounds
(cx - 3 * config.getlnteger("interior-width") / 2 + 1,
cy - config.getlnteger("interior-height") / 2
wi dt h,
hei ght) ;

nf oRect s[ 0] . set Message(| nteger.toString(low));

nf oRect s[ 0] . adj ust Font Si ze() ;

nf oRect s[ 1] . set Styl e(styl e);
nf oRect s[ 1] . set Bounds

(cx - config.getlnteger("interior-width") / 2,
cy - config.getlnteger("interior-height") / 2,
wi dt h,
hei ght) ;

i nf oRect s[ 1] . set Message(I nteger.toString(lowsd));

i nf oRect s[ 1] . adj ust Font Si ze() ;

i nfoRects[2].setStyle(style);

i nf oRect s[ 2] . set Bounds
(cx + config.getlnteger("interior-width") / 2 - 1,
cy - config.getlnteger("interior-height") / 2,
wi dt h,
hei ght) ;

nf oRect s[ 2] . set Message( I nteger.toString(lowmd));
nf oRect s[ 2] . adj ust Font Si ze() ;

CXr
cyr

returnedl[ 2] ;

wi nHei ght - returnedl[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[0].setStyle(config.getlnteger("line-style"));
lines[0].setCoordi nates(cx, cy, CcXr, cyr);

CXr
cyr

returned2[ 2];

wi nHei ght - returned2[1] *
coor di nat ePaneDy -

coor di nat ePaneDy;

lines[1].setStyle(config.getlnteger("line-style"));
I'ines[1] . set Coordi nates(cx, cy, cxr, cyr);

cXr = returned3[2];
cyr = w nHeight - returned3[1] *
coor di nat ePaneDy -
coor di nat ePaneDy;

lines[2].setStyle(config.getlnteger("line-style"));
I'i nes[2].setCoordi nates(cx, cy, cxr, cyr);
CXr = returned4[2];
cyr = w nHeight - returned4[1] *
coor di nat ePaneDy -
coor di nat ePaneDy;

lines[3].setStyle(config.getlnteger("line-style"));
l'i nes[3].setCoordi nates(cx, cy, cxr, cyr);

for (int i =0; i < 4; i++)
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clientPane.renmove(lines[i]);

}
if (!isLeaf)
for (int i = 0; i < childrenNunber;
{
clientPane. add(lines[i]);
}
}
toReturn[0] = | eaf Count;
toReturn[ 1] = rang;
toReturn[ 2] = cx;

return toReturn;

}
}
public int FindChild(int el enment)
{

if (childrenNunber == 1)

{

return 1,
}

if (childrenNunber == 2)

if (element < | ow2)

{

return 1;
}
el se
{

return 2;
}

}
if (childrenNunber == 3)

if (element < | ow2)

{
return 1;
}
el se
if (element < | ow3)
{
return 2;
}
el se
{
return 3;
}
}

}
if (childrenNunber == 4)

if (element < | ow2)

{
}

el se

return 1;

if (element < | ow3)

{
}

el se

return 2;

if (element < | ow4)

{
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}

return O;

}

return 3;

}

el se

{
}

return 4,

public int AddChil d(Node newchil d)

int toReturn = 0;

newChi | d. parent = this;

if (childrenNunber == 3)

if (lowd < newChild.|lowl)

{
child4 = newChil d;
chi | d4. I ni t AndAddTod i ent PaneSubt ree(cli ent Pane, config);
chi | drenNunber ++;
toReturn = 4,
}
el se
if (low2 < newChild.Ilowl)
{
child4 = child3;
child3 = newChil d;
chil d3.1nit AndAddTod i ent PaneSubt ree(cli ent Pane,
chi | dr enNunber ++;
toReturn = 3;
}
el se
if (lowl < newChild.|owl)
{
child4 = childs;
child3 = child2;
child2 = newChil d;
chil d2. I ni t AndAddTod i ent PaneSubt r ee(cl i ent Pane,
chi | drenNunber ++;
toReturn = 2;
}
el se
{
child4 = childs;
child3 = child2;
child2 = childi;
childl = newChil d;
chil d1. I nit AndAddTod i ent PaneSubt ree(cl i ent Pane,
chi | drenNunber ++;
toReturn = 1;
}
}
}
lowl = childl.lowl;
low2 = child2.1owl;
low3 = child3.lowl;
low4 = child4.lowl;
chil d1.thisChil dNunber = 1;
chi I d2. t hi sChi | dNunber = 2;
chi I d3. t hi sChi | dNunber = 3;
chil d4. t hi sChil dNunber = 4;
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if (childrenNunber == 2)
{
if (low2 < newChild.|owl)
{
chil d3 = newChil d;
chil d3. 1 ni t AndAddTod i ent PaneSubtree(cli ent Pane, config);
chi | dr enNunber ++;
toReturn = 3;
}

el se

if (lowl < newChild.Ilowl)
{
chi1d3 = childz;
child2 = newChild;
chil d2.1ni t AndAddToCd i ent PaneSubt ree(cli ent Pane, config);
chi | dr enNunber ++;
toReturn = 2;

el se

chi1d3 = childz;

child2 = childi;

childl = newChild;

chil di.1nit AndAddTod i ent PaneSubt ree(cli ent Pane, config);
chi | dr enNunber ++;

toReturn = 1,

}
}
| owl

| ow2
| ow3

childi. | owl;
chil d2. 1 owl;
chil d3.1owl;

chi I d1.thi sChil dNunber
chi I d2. t hi sChi | dNunber
chi I d3. t hi sChi | dNurber

o
whk

}

if (childrenNunber == 1)
{
if (lowl < newChild.|owl)
{
chil d2 = newChil d;
chil d2. 1 nit AndAddTod i ent PaneSubtree(cli ent Pane, config);
chi | drenNunber ++;
toReturn = 2;

el se

child2 = childi;
childl = newChild;
chil d1. 1 nitAndAddTod i ent PaneSubtree(clientPane, config);
chi | dr enNunber ++;
toReturn = 1;
}
| owl
| ow2

childil. | owl;
chil d2. 1 owl;

chi I d1.thi sChil dNunber
chi I d2. t hi sChi | dNunber

non
N

}

if (childrenNunber == 0)
{
childl = newChil d;
chi I d1. I ni t AndAddTod i ent PaneSubt ree(cl i ent Pane, config);
chi | drenNunber ++;
toReturn = 1,

lowl = childl.|owl;

chil d1. thi sChil dNurber = 1;
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RermoveFr onCl i ent Pane() ;
I ni t AndAddTod i ent Pane(cl i ent Pane, config);

if (toReturn == 0)
{
}

return toReturn;
}
public void Del eteChild(int childNunber)
if (childrenNunber == 2)
if (childNunmber == 2)

chi | d2. RemoveFr onC i ent PaneSubt ree() ;
chi | drenNunber - -;

}

el se
chi | d1. RemoveFr onC i ent PaneSubt ree() ;
childl = child2;
chi | drenNunber - -;

}

lowl = childl.lowl;

chil di. thi sChil dNunber = 1;
}

if (childrenNunber == 3)
if (childNunber == 3)

chi | d3. RenmoveFr onC i ent PaneSubt ree() ;
chi I drenNunber - -;

}
el se
if (childNunmber == 2)
chi | d2. RemoveFr onCl i ent PaneSubt ree();
child2 = chil ds;
chi | drenNunber - -;
}
el se
{ . .
chil d1. RenoveFronC i ent PaneSubtree();
childl = childz;
child2 = chil d3;
chi | dr enNunber - -;
}
}
lowl = childl.lowl;
low2 = child2.1owl;
chil d1. t hi sChi | dNunber = 1;
chil d2. t hi sChi | dNunber = 2;

}
if (childrenNunber == 4)
if (childNunber == 4)

chi | d4. RenoveFr onC i ent PaneSubtree();
chi | drenNunber - -;

}
el se
if (childNunmber == 3)
chi | d3. RemoveFr onCl i ent PaneSubt ree();

chil d3 = chil d4;
chi | dr enNunber - - ;
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el se

if (childNunber == 2)

{
chi | d2. RenoveFr onCl i ent PaneSubtree() ;
child2 = childs;
child3 = chil d4;
chi | drenNunber - -;
}
el se
{
chi | d1. RenoveFr onCl i ent PaneSubt ree() ;
childl = child2;
child2 = childs;
child3 = chil d4;
chi | drenNunber - -;
}
}
}
lowl = childl.lowl;
low2 = child2.1owl;
low3 = child3.lowl;
chil d1.thisChil dNunber = 1;
chi 1 d2. t hi sChil dNunber = 2;
chi 1 d3. thi sChil dNunber = 3;
}
}
public int NewChil dLeaf (int el enent)
{
Node | eaf = new Node();
| eaf . i sLeaf = true;
| eaf .i sRoot = false;
| eaf . chi | drenNunber = 0;
| eaf . el ement = el enment;
leaf.lowl = el enent;
| eaf . parent = this;
| eaf .style = config.getlnteger("leaf-default-style");
return AddChil d(I eaf);
}
public int NewChildlnterior(Node childl)
{
Node interior = new Node();
interior.childl = childi;
interior.childl.parent = interior;
interior.childl.thisChildNumber = 1;
interior.isLeaf = fal se;
interior.isRoot = fal se;
interior.childrenNunber = 1;
interior.lowl = childl.lowl;
interior.parent = this;
interior.style = config.getlnteger("interior-default-style");
return AddChild(interior);
}

public int NewChildlnterior(Node childl, Node child2)
Node interior = new Node();

nterior.childl = childl;
nterior.child2 = child2;
nterior.childl. parent = interior;
nterior.child2. parent = interior;
nterior.childl.thisChildNunber
nterior.child2.thisChildNunber
nterior.isLeaf = fal se;
nterior.isRoot = fal se;
nterior.childrenNurmber = 2;

1
2;
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interior.|lowl chil di.1owl;

interior.|ow child2.1owl;

interior.parent = this;

interior.style = config.getlnteger("interior-default-style");

return AddChild(interior);

public int NewChildlnterior(Node childl, Node child2, Node chil d3)

Node interior = new Node();

nterior.childl = childl;
nterior.child2 = child2;
nterior.child3 = child3;

nterior.childl.parent = interior;
nterior.child2. parent interior;
nterior.child3. parent interior;
nterior.childl.thisChil dNunber
nterior.child2.thisChildNunber
nterior.child3.thisChildNunber
nterior.islLeaf = fal se;
nterior.isRoot = fal se;
nterior.childrenNumber = 3;
nterior.lowl = childl. | owl,
nterior.|low2 child2. 1 owl;
nterior.lowd = child3.|owl,;
nterior.parent = this;
nterior.style = config.getlnteger("interior-default-style");

1;
2;
3;

return AddChild(interior);
}

| **

* Finds |eafs nunber in subtree

*

* @aram | eaf sNunber - nunber of leafs on this nmonent of searching
* @eturn nunber of leafs on this noment of searching

*/

public int FindLeafsNunber(int |eafsNunber)

if (isLeaf)
| eaf sNumber ++;
}
el se
o .
if (childrenNunber == 1)
{
| eaf sNunmber = chil d1. Fi ndLeaf sNunber (| eaf sNunber) ;
}
if (childrenNunber == 2)
| eaf sNunmber = chil d1. Fi ndLeaf sNunber (| eaf sNunber) ;
| eaf sNunmber = chil d2. Fi ndLeaf sNunber (| eaf sNunber) ;
}
if (childrenNunber == 3)
| eaf sNunmber = chil d1. Fi ndLeaf sNunber (| eaf sNunber) ;
| eaf sNunber = chil d2. Fi ndLeaf sNunber (| eaf sNunber) ;
| eaf sNunber = chil d3. Fi ndLeaf sNunber (| eaf sNunber) ;
}
if (childrenNunber == 4)
| eaf sNunber = chil d1. Fi ndLeaf sNunber (| eaf sNunber) ;
| eaf sNunmber = chi |l d2. Fi ndLeaf sNunber (| eaf sNunber) ;
| eaf sNunmber = chi |l d3. Fi ndLeaf sNunber (| eaf sNunber) ;
| eaf sNunber = chil d4. Fi ndLeaf sNunber (| eaf sNunber) ;
}
}

return | eaf sNunber;
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Tree23Applet.java

package ru.ifno.vizi.Tree23;

import ru.ifno.vizi.base.ui.*;

import ru.ifno.vizi.base.*;

//inmport ru.ifno.vizi.base.w dgets. Rect;
//inmport ru.ifno.vizi.base.w dgets. ShapeStyl e;

import java.awt.*;
//inmport ru.ifno.vizi.base.w dgets. Rect;

import ru.ifno.vizi.base.ui.*;
inmport ru.ifno.vizi.base. Base;

import java.awt.*;
i mport java.awt.event.*;
/linmport java.lang.*;

/linport java.io.Streanlokeni zer;
/linport java.io.StringReader;
import java.io.lOException;
import java.io.StreaniTokeni zer;

i mport java.io.StringReader;

/**
* BSM appl et
*/
public final class Tree23Appl et extends Base inpl enents Museli stener,
MouseMot i onLi st ener,
KeyLi st ener

{
/**
* BSM aut omat a i nst ance
*
/
private final Tree23 auto;
/**
* BSM aut omat a data
*/
private final Tree23.Data data;
/**
* Fields for el enment nunber input
*/
private Hi ntedTextField textFieldEl ement;
/**
* Button "Find"
*/
Hi nt edButt on butt onFi nd;
/**
* Button "Renove"
*
/
Hi nt edButt on buttonRenove;
/**
* Button "Add"
*/
Hi nt edBut t on butt onAdd;
/**
* Height and wi dth of wi ndow
*/

private int w nHei ght, w nWdth;
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/**
* Box for saving and | oadi ng
*/
SavelLoadBox save_| oad_di al og;
SavelLoadDi al og saveDi al og;

/**

* Save

*/

String saveO Tr ee;

private final Frame forefather;
private AutoControl sPane autoContr ol sPane;

/**
* Default constructor
*/
public Tree23Appl et (Vi sualizerParaneters paraneters)

{
super ( par anmet ers);
this.forefather = paraneters. getForefather();
auto = new Tree23(l ocal e);
data = auto.d;
data.visualizer = this;

createlnterface(auto);

cl i ent Pane. addMbuselLi st ener (t hi s);
cl i ent Pane. addMouseMdt i onLi st ener (t hi s);

auto.d.tree = new Tree();

aut 0. d. tree. Load(confi g. get Paranet er ("exanpl e-of-tree"), config);
aut 0. d. tree. I nit AndAddTod i ent Pane(cl i ent Pane, config);
aut 0. d. tree. Set Defaul t Styl es();

saveOf Tree = auto.d.tree. Save();

t ext Fi el dEl enent . addKeyLi st ener(this);
}

/**

* This nethod creates panel with applet's controls

*

* @eturn created pane

*/
publ i ¢ Conponent createControl sPane()
{

Panel panel = new Panel (new BorderLayout());

panel . add(aut oCont rol sPane = new Aut oCont rol sPane(config, auto,
forefather, false),
Bor der Layout . NORTH) ;

Panel addRenoveFi ndPanel = new Panel ();

addRenoveFi ndPanel . add( new Label (confi g. get Paramet er ("1 abel - el enent"),
Label . RIGHT));

text Fi el dEl enent = new Hi ntedTextField(config, "text-field-elenment");
t ext Fi el dEl enent . set Col utms(config.getlnteger("text-field-elenent-rows"));
addRenoveFi ndPanel . add(t ext Fi el dEl enent) ;
addRenoveFi ndPanel . add( butt onAdd = new Hi nt edButton(config, "button-add")
{

protected void click()

AddBut t ond i ck();

B

addRenoveFi ndPanel . add( butt onRenove = new Hi nt edButton(config,
"button-renove")
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protected void click()

{
}

RermoveBut t ond i ck();

1)

addRenoveFi ndPanel . add( butt onFi nd = new H nt edButton(config,
"button-find")
{

protected void click()

Fi ndButtonCl i ck();

}
1)

panel . add( addRenoveFi ndPanel , Bor der Layout . CENTER);
Panel SaveloadPanel = new Panel ();
SavelLoadPanel . add(new Hi ntedButton(config, "save-load")

{

protected void click()

{

set Comment (" ") ;

Component forefather = this;

while (forefather.getParent() != null)
forefather = forefather.getParent();

Rectangl e b = forefather. get Bounds();
if (!(forefather instanceof Frane))

forefather = new Frane();

}
saveDi al og = new SavelLoadDi al og(config, (Franme) forefather)

public bool ean load(String txt) throws Exception

{
try
Load(txt);
i:atch (1 OException e)
{ e.printStackTrace();
} return false;

}s

saveDi al og. set Si ze(confi g. getl nteger("save-| oad-w dth"),
confi g. getlnteger("save-|oad-height"));

Di mensi on s = saveDi al og. get Si ze();
saveDi al og. set Location(b.x + (b.width - s.width) / 2,
b.y + (b.height - s.height) / 2);

StringBuffer sb = new StringBuffer();

if (auto.d.delete || auto.d.insert || auto.d.find)

{
sb. append("/* ");
sb. append(confi g. get Paraneter ("coment-al g"));
sb. append(" */\n");

}
if (auto.d.find)

{
sh. append(confi g. get Paranmeter ("find")).append('\n");
sb. append("/* ");
sh. append( confi g. get Par anet er (" conment - el enent"));
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sb. append(" */\n");
sh. append(aut o. d. ser chi ngEl enent) . append('\n');

}

if (auto.d.insert)

{
sh. append(confi g. get Paranmeter("insert")).append('\n");
sb. append("/* ");
sb. append(confi g. get Par anet er ("coment - el ement ")) ;
sb. append(" */\n");
sh. append(auto.d.insertingEl enment).append('\n');

}

if (auto.d.delete)

{
sh. append(confi g. get Paraneter ("del ete")).append('\n");
sb. append("/* ");
sb. append(confi g. get Par anet er ("coment - el ement ")) ;
sb. append(" */\n");
sh. append(aut o. d. del eti ngEl enent) . append('\n');

}

if (auto.d.delete || auto.d.insert || auto.d.find)

{
sb. append("/* ");
sb. append(confi g. get Par anet er ("coment -step"));
sb. append(" */\n");
sb. append(auto. get Step()).append('\n");

}

sb. append("/* ");

sb. append(confi g. get Paraneter ("coment-tree"));
sbh. append(" */\n");

sb. append(saveO Tree) ;

saveDi al og. show(sb.toString());

}
B
if (config.getBool ean("save-| oad-node"))
{
panel . add( SaveLoadPanel , Bor der Layout . SOUTH) ;
}

return panel;

}
voi d FindButtondick()
if (auto.d.insertEnd || auto.d.del eteEnd)
auto. d.insertEnd fal se;

auto. d. del eteEnd = fal se;
saveOf Tree = auto.d.tree. Save();

}
el se
{
aut 0. d. tree. RenoveFronCl i ent Pane();
auto. d.tree. Load(saveO Tree, config);
auto.d.tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();
}

set Comment (" ") ;
Al gToStart();
St reanifokeni zer tokeni zer =
new Streaniokeni zer (
new StringReader (textFiel dEl ement. get Text()));
bject[] argsO = new ject[]{

new | nteger(config.getlnteger("mn-element")),
new | nteger(config.getlnteger("max-element"))};
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{
t okeni zer. next Token();
if (tokenizer.ttype == tokenizer. TT_NUMBER)
aut 0. d. serchi ngEl enent = (int) tokenizer.nval;
if (!(auto.d.serchingEl ement <=
config. getlnteger("nmax-el enent") &&
aut o. d. serchi ngEl ement >=
config.getlnteger("mn-element")))
{
set Comment (j ava. t ext. MessageFor mat . f or mat (
confi g. get Par anet er (" not - nunber-error"), args0));
return;
}
}
el se
{ .
set Conment (j ava. t ext . MessageFor mat . f or mat (
confi g. get Paranet er ("not - nunber-error"), args0));
return;
}
t okeni zer. next Token();
if (tokenizer.ttype != tokenizer. TT_EOF)
set Conment (j ava. t ext . MessageFor mat . f or mat (
confi g. get Paraneter ("not-nunber-error"), args0));
return;
}
} .
catch (I CException e)
{
e.printStackTrace();
}
auto.d.find = true;
aut 0. d. del ete = fal se;
auto.d.insert = fal se;

but t onFi nd. set Backgr ound(
new Col or (confi g. getlnteger (" mark-out-button-color-r"),
confi g. getl nteger("mark-out-button-color-g"),
confi g. getlnteger("nmark-out-button-color-b")));
but t onAdd. set Backgr ound(
aut oCont r ol sPane. get Conponent ( 0) . get Background());
but t onRenpve. set Backgr ound(
aut oCont r ol sPane. get Conponent (0) . get Backgr ound());

}
voi d RenoveButtond i ck()
{ if (auto.d.insertEnd || auto.d.del eteEnd)
{ auto.d.insertEnd = fal se;
aut o. d. del eteEnd = fal se;

saveOf Tree = auto.d.tree. Save();

}
el se
{
aut o. d. tree. RenoveFronCl i ent Pane();
auto.d.tree. Load(saveOr Tree, config);
auto. d.tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();
}

set Comment (" ") ;
Al gToStart();

St reanifokeni zer tokenizer =
new Streamlokeni zer (new Stri ngReader (t extFi el dEl ement . get Text()));

oj ect[] argsO = new Object[]{
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new | nteger(config.getlnteger("mn-element")),
new | nteger(config.getlnteger("nmax-element"))};

try

t okeni zer. next Token();
if (tokenizer.ttype == tokenizer. TT_NUVBER)

{
aut 0. d. del eti ngEl enent = (int) tokenizer.nval;
if (!(auto.d.del etingEl ement <=
config. getlnteger("nmax-el enent") &&
aut o. d. del eti ngEl ement >=
config.getlnteger("mn-element")))
{
set Comment (j ava. t ext. MessageFor mat . f or mat (
confi g. get Par anet er (" not - nunber-error"), args0));
return;
}
}
el se
set Conment (j ava. t ext . MessageFor mat . f or mat (
confi g. get Paraneter ("not-nunber-error"), args0));
return;
}

t okeni zer. next Token();
if (tokenizer.ttype != tokenizer.TT_EOF)

set Comrent (j ava. t ext . MessageFor mat . f or mat (
confi g. get Paraneter ("not-nunber-error"), args0));
return;

}

}
catch (I CException e)
{

}

e.printStackTrace();

auto.d.find
aut o. d. del et
aut o. d. i nser

o Il

but t onRenpve. set Backgr ound(

new Col or (confi g. getlnteger (" mark-out-button-color-r"),

confi g. getl nteger("mark-out-button-color-g"),

confi g. getlnteger("nmark-out-button-color-b")));
but t onAdd. set Backgr ound( aut oCont r ol sPane. get Conponent ( 0) . get Background());
but t onFi nd. set Backgr ound( aut oCont r ol sPane. get Conponent (0) . get Background());

}

voi d AddButtond i ck()

{
if (auto.d.insertEnd || auto.d.del eteEnd)

auto.d.insertEnd = fal se;
aut o. d. del et eEnd = fal se;
saveOf Tree = auto.d.tree. Save();

}
el se
{
aut 0. d. tree. RenoveFronCl i ent Pane() ;
auto. d.tree. Load(saveO' Tree, config);
auto.d. tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();
}

set Comment (" ") ;
Al gToStart();

St reanifokeni zer tokeni zer =
new Streamlokeni zer (new Stri ngReader (t ext Fi el dEl ement . get Text()));

177



oj ect[] argsO = new Object[]{new Integer(config.getlnteger("mn-elenment")),
new | nteger (config. getlnteger("nmax-element"))};
bject[] argsl = new hject[]{
new | nteger (config.getlnteger("m n-el erent - nunber")),
new | nt eger (config. getl nteger (" max-el ement - nunber"))};

try
{

t okeni zer. next Token();
if (tokenizer.ttype == tokenizer. TT_NUMBER)

auto. d.insertingEl enent = (int) tokenizer.nval;
if (!(auto.d.insertingEl enent <=
config. getlnteger("nmax-el enent") &&
auto.d.insertingEl enent >=
config.getlnteger("mn-element")))

set Comment (j ava. t ext. MessageFor mat . f or mat (
confi g. get Par anet er (" not - nunber-error"), args0));
return;

}
if (auto.d.tree.FindLeaf sNunber() ==
confi g. getlnteger("nmax-el ement - nuber"))

{
set Comment (j ava. t ext. MessageFor mat . f or mat (
confi g. get Par anet er (" nmax- poi nt- nunber-error"), argsl));
return;
}
}
el se
{
set Comrent (j ava. t ext . MessageFor mat . f or mat (
confi g. get Paraneter ("not-nunber-error"), args0));
return;
}

t okeni zer. next Token();
if (tokenizer.ttype != tokenizer.TT_EOF)

set Coment (j ava. t ext . MessageFor mat . f or mat (
confi g. get Paranet er ("not-nunber-error"), args0));

return;
}
} .
catch (I CException e)
{
e.printStackTrace();
}

auto.d.find = fal se;
aut 0. d. del ete = fal se;
auto. d.insert = true;
but t onAdd. set Backgr ound(

new Col or (confi g. getlnteger (" mark-out-button-color-r"),

confi g. getl nteger("mark-out-button-color-g"),

confi g. getlnteger("nmark-out-button-color-b")));
but t onFi nd. set Backgr ound( aut oCont r ol sPane. get Conponent ( 0) . get Background());
but t onRenpve. set Backgr ound( aut oCont r ol sPane. get Conponent ( 0) . get Background());

| **

* Loading data fron SavelLoadBox
*

* @aramtoload string to | oad

*/
public void Load(final String toLoad) throws | CException
{

int step = 0, elenent = 0;

String alg = "";
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Smart Tokeni zer tokeni zer = new Smart Tokeni zer (toLoad, config);

t okeni zer. next Token() ;
if (tokenizer.ttype == tokenizer.TT_WORD && tokenizer.sval !'= "(")
{

al g = tokeni zer. sval;

if ('alg.equal s(config.getParaneter("find")) &&
l'al g. equal s(config.getParanmeter("insert")) &&
l'al g. equal s(config. getParaneter("delete")))

{
hject[] args = new Object[]{new String(config.getParaneter("insert")),
new String(config.getParaneter("delete")),
new String(config.getParaneter("find"))};
saveDi al og. set Comment (
java. text. MessageFormat . f or mat (confi g. get Par anet er ("1 oad-i nfo-6"),
args));
return;
}

t okeni zer. next Token();
if (tokenizer.ttype == tokenizer. TT_NUMVBER)

{
el enment = (int) tokenizer.nval;

}

el se

{ . . .
saveDi al og. set Conment (confi g. get Paranet er ("1 oad-i nfo-7"));
return;

}

t okeni zer. next Token();
if (tokenizer.ttype == tokenizer. TT_NUMBER)

step = (int) tokenizer.nval;

el se
{ . . .
saveDi al og. set Conment (confi g. get Paranet er ("1 oad-i nfo-8"));
return;
}
}
el se
t okeni zer = new Snart Tokeni zer (t oLoad, config);
}

aut 0. d. tree. RenoveFronC i ent Pane() ;

int result = auto.d.tree.Load(tokenizer);
if (result <= 0)
{
auto. d.tree. Load(saveO Tree, config);
auto.d.tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();
saveOf Tree = auto.d.tree. Save();
auto.d.tree. Drawm(wi nWdth, w nHei ght);

if (result == 0)
{ saveDi al og. set Conment (confi g. get Par anet er ("1 oad-i nfo-0"));
i}f (result == -1)
{ saveDi al og. set Conment (confi g. get Paranet er ("1 oad-i nfo-1"));
i}f (result == -2)
{ saveDi al og. set Conment (confi g. get Par anet er ("1 oad-i nfo-2"));
if (result == -3)

saveDi al og. set Conment (confi g. get Paranet er ("1 oad-i nfo-3"));
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}

if (result == -4)

{ saveDi al og. set Conment (confi g. get Par anet er ("1 oad-i nfo-4"));
i}f (result == -5)

{ saveDi al og. set Conment (confi g. get Par anet er ("1 oad-i nfo-5"));
ieturn;

}
Node tenpNode = auto.d.tree.root Nodel,
whil e (!tenpNode.isLeaf)

t empNode = tenpNode. chi | d1;

if (tenmpNode. el ement < config.getlnteger("mn-elenment"))

}

auto. d.tree. Load(saveO Tree, config);

auto.d.tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();

saveOf Tree = auto.d.tree. Save();

auto.d.tree. Drawm(wi nWdth, w nHei ght);

oj ect[] args = new Object[]{new Integer(config.getlnteger("mn-elenent")),
new | nteger (config.getlnteger("max-elenment"))};
saveDi al og. set Cooment (j ava. t ext . MessageFor nat . f or mat (
confi g. getParanmeter ("l oad-info-10"),
args));
return;

tenmpNode = auto.d.tree.root Nodel;
while (!tenpNode.isLeaf)

if (tenpNode. chil drenNunber == 2)
{
t enpNode = tenpNode. chil d2;
}
if (tenpNode. chil drenNunber == 3)

{
t enpNode = tenpNode. chil d3;
}

if (tenmpNode. el ement > config.getlnteger("nmax-elenment"))

}

auto. d. tree. Load(saveO Tree, config);

auto. d. tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();

saveOf Tree = auto.d.tree. Save();

auto.d.tree. Drawm(wi nWdth, w nHei ght);

Object[] args = new Object[]{new I nteger(config.getlnteger("mn-elenment")),
new | nteger (config.getlnteger("max-element"))};
saveDi al og. set Comment (j ava. t ext. MessageFor mat . f or mat (
confi g. getParanmeter ("l oad-info-10"),
args));
return;

aut 0. d. tree. I nit AndAddTod i ent Pane(cl i ent Pane, config);
aut 0. d. tree. Set Def aul t Styl es();

if (auto.d.tree. FindLeaf sNunber() > config.getlnteger("nmax-el enent-nunber"))

{

auto. d.tree. Load(saveOr Tree, config);

auto.d.tree. | nit AndAddTod i ent Pane(cl i ent Pane, config);
auto.d.tree. Set Defaul t Styl es();

saveOf Tree = auto.d.tree. Save();

auto.d.tree. Drawm(wi nWdt h, w nHei ght);

Obj ect[] args = new Object[]{

new | nteger (config. getlnteger("m n-el ement-nunber")),
new | nt eger (confi g. getlnteger("nax-el enment-nunber"))};
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saveDi al og. set Cooment (j ava. t ext . MessageFor nat . f or mat (
config.getParaneter ("l oad-info-9"),

args));
return;

}

aut 0. d. tree. Dram wi nW dt h, wi nHei ght);

saveOf Tree = auto.d.tree. Save();

text Fi el dEl enent . set Text (new I nteger(element).toString());
f (al g.equal s(config.getParaneter("find")))

i
{

this. FindButtondick();
}

if (al g.equal s(config.getParameter("insert")))
{

t his. AddButtonC i ck();
}

if (al g.equal s(config.getParanmeter("delete")))
{

t hi s. RenoveButtond i ck();
}

aut 0. d. tree. RenoveFronC i ent Pane() ;

aut 0. d. tree. I ni t AndAddTod i ent Pane(cl i ent Pane, config);
aut 0. d. tree. Set Defaul t Styl es();

auto. d.tree. Dram wi nW dt h, w nHei ght);

Updat eScr een() ;
saveDi al og. di spose();

while (auto.getStep() != step & step != 0)
{

aut o. st epForwar d(0) ;
if (auto.isAtEnd())

br eak;

}

/**

* Returns auto to start

*/

protected void Al gToStart()

{
auto. d. tree. Set Def aul t Styl es();

Dr awTr ee() ;
auto.toStart();

Updat eScreen() ;

public void Drawlree()
{

}

auto. d. tree. Dram wi nW dt h, w nHei ght);

/**

* Updat es screen
*/
public void UpdateScreen()

updat e(true);

/**
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* Resize w ndow
*

* @aramclientWdth new w dth
* @aram cl i ent Hei ght new hei ght
*/
protected void |layoutdientPane(int clientWdth, int clientHeight)

{
Wi nHei ght = client Hei ght;
winWdth = clientWdth;

auto. d.tree. Dram wi nW dt h, w nHei ght);
Updat eScreen() ;

| **

* Mouse pressed

*

* @aram ne nouse event

*/

public void nousePressed(MuseEvent ne)

{
}

| **

* Mouse rel esed

*

* @aram ne nouse event

*/

public void nouseRel eased( MouseEvent ne)

{
}

/**

* Mouse dragged

* @aram ne nouse event

*/
public void nouseDragged( MuseEvent ne)
{
}

/**

* Mouse entered

*

* @aram ne nouse event
*/
public void nmouseEnt er ed( MouseEvent ne)

{
}

/**

* Mouse exit

*

* @aram ne nouse event
*/
public void nmouseExited(MuseEvent ne)

{
}

| **

* Mouse clicked
*

* @aram ne nouse event
*/
public void mouseC icked(MuseEvent ne)

{
}

| **

* Mouse noved

*

* @aram ne nouse event
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*/
public void nouseMoved( MouseEvent ne)

{
}

/**

* Key typed

* @aram ke key event

*/
public void keyTyped(KeyEvent ke)
{
set Comment (" ") ;
if (ke.getSource() == textFiel dEl enent)
{
but t onAdd. set Backgr ound(
aut oCont r ol sPane. get Conponent (0) . get Backgr ound());
but t onFi nd. set Backgr ound(
aut oCont r ol sPane. get Conponent ( 0) . get Background());
but t onRenpve. set Backgr ound(
aut oCont r ol sPane. get Conponent (0) . get Backgr ound());
auto.d.find = fal se;
auto.d. delete = fal se;
auto.d.insert = fal se;
}
}
/**

* Key pressed

* @aram ke key event

*/
public void keyPressed(KeyEvent ke)
{
}

| **
: Key rel eased
: @ar am ke key event
pu/bl ic void keyRel eased( KeyEvent ke)
%
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