3agaHne bMHapHbIX OepPEBLEB
C NMOMOLLIbIO MaCCUBOB

Obxoabl oepeBLEB



CopepxaHue

3aJlaHKE MOJHOr0 OMHAPHOTO JACPEBA

3aJlaHKE MPOX3BOIBHOIO OMHAPHOIO JIEPEBA

3aJaHue JIBOMYHOI'O A€PEBA OUCKA
OO0x0abl iepeBa




3agaHune NosiHoro OMHapHoro
nepeBa

B Buje MaccuBa mpolie BCEro MpeACTaBUTh MOJHOE OMHApHOE JEPEBO,
TaK KaK OHO BCETJa UMEET CTPOTO ONPEACIICHHOE KOJTUYSCTBO BEPIIMH HA

Ka)KJIOM YPOBHE, KPOME TTOCJIEAHETO YPOBHS (HAIpUMEp, YUCIIO Y3JI0B B
JIEpEBE, UMEIOIIIEM TPU YPOBHS, MOXKET ObITh OT 4 110 7).

JI71s1 3a1aHus TTOJIHOTO AEpeBa UCIOIb3yeM Tpu MaccuBa: key (as
XpaHeHUs Kirouen), left (111 XpaHeHus CCBIJIOK Ha JIEBBIX IIOTOMKOB
BEPIIMH), U right (1711 XpaHEHUsI CCHUIOK Ha MPaBbIX MOTOKOB BEPIIHH).

[IpoHyMepyeM BepIIMHBI TOJTHOTO JIEpEeBa TaK, YTOOBI JIEBBIM MTOMOK
1100011 1 — 0¥l BepIIMHBI UMEN afpec 21, a IpaBbli MOTOMOK JIF000H 1 — oM
BEpILMHBI UMeN aapec 21 + 1.

[Ipu 3a1aHuy IepeBa BOCIIOIB3YEMCS NPSIMBIM JIEBBIM 00X0JIOM.
CHauaJia 3aj1aeM KOJIMYECTBO BEPIIMH B HallleM JiepeBe (n), hopMupyem
KOPEHb JEPEBA.
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JI1st KaxK101 1 — OM BEPIIIMHBI, HAUUHAS C KOPHS, IIPOBEPSIEM:

1) ecnu 21 <= n, 3HAYUT, Y JaHHOM BEPIIMHBI €CTh JEBBIN MOTOMOK, T.€. B MACCUB
left Ha 1 — oe MecTo 3anuckiBaeM ajapec 21. [lepexoauM Ha BEPIIHHY C
agpecoMm 21. 3ajlaeM YMCII0, XpaHsIIeecs B JAHHOW BEPIIIMHE U ITYHKT 1)
HMHa4e, €Cly 21 > n, 3HAYUT, y JAHHON BEPIIUHBI HET JIEBOTO IIOTOMKA, T.€. B
MaccuB left Ha 1 — oe MecTo 3anunieM 0 U yHKT 2);

2) eciii 21+1 < n, 3HaYUT, y JAHHOM BEPIIMH €CTh MPABbIK TOTOMOK, T.€. B MACCHUB
right Ha 1 — oe MecTo 3anuchiBaeM ajapec 21+1. [lepexoanm Ha BepiuHy C
aapecom 21+1. 3agaem yncio, XpaHAieecs B JAHHOW BEPIIMHE U IyHKT 1)
MHa4e, eciiy 21+1 > n , 3HaYUT, Y JTaHHOW BEPIIMHBI HET MPABOTO ITIOTOMKA, T.€.
B MaccuB right Ha 1 — oe MecTo 3anuniem 0. [lepexoaum Ha OpPEeAbITYITYIO
BEPIIMHY, JIJI1 KOTOPOW yCIOBUS MyHKTA 1) y’e MpOBEPEHBI, & YCIOBUS
IIyHKTA 2) €I1e HET.

[Iporpamma 3asanusi TTOJTHOTO JIepeBa Ha si3bike [lackanp
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3agaHue rnpon3BOSIbHOIO
buHapHOro gepeBo

YacTo a1 perieHus Tou Uid MHOM 3a1aun TpeOyeTcs 3a7aTh He MOJHOE, a
IIPOU3BOJIBHOE (HEMOJIHOE) ACPEBO.

[IycTh HYHO 3a7]aTh MPOU3BOJILHOE JIEPEBO 1 Q

(cM. puc.): 5 O Q
3Ha4YCHUS, XPAHSAIIUECS B y3J1ax JIEPEBa,
: Q 0

HE UMEIOT MPUHIMIUAIBHOTO 3HAYECHHUS, T.€.
X MOXHO CTE€HEPUPOBATh CIyYaWHbBIM

oOpazom. 111 Hymepaluy BepIIuH 4

UCIIOJIb3yEM MPSIMOM JIEBBIN 00X01, TO3TOMY

BEPILMHBI TPOHYMEPYEM COOTBETCTBEHHO ( CM.

puc.).

Ha3an MeHto
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B otnnuure oT nmojaHOoro JiepeBa B MPOU3BOJIBHOM JIEPEBE HA KaXKJIOM YPOBHE (Kpome
HYJICBOTO YPOBHS) MOXKET ObITh PA3JIMYHOE KOJUYECTBO BEPIIUH, MIO3TOMY BUJ AEPEBA
HY>KHO 33/1aBaTh BpyuHYy10. Cenars 3TO MOXXHO C TOMONIBIO MTOCIIEI0BATEIILHOCTH,
Haripumep, 0 v 1 (MOKHO HCTIOJIB30BaTh JIOOBIE CUMBOJIbI), XPAHSIIEHCS B TEKCTOBOM
(paiine.

CocraBnsgercs JaHHAs TOCIEI0BATEILHOCTD CIASAYIOIIMM 00pa3oM: UJEM IO IEPEBY
IPSIMBIM JIEBBIM 00XO/I0M:

* BCTAaEM Ha MEPBYIO BEPIINHY U CMOTPHUM, CJIIEBA €CTh BEPIIMHA, 3HAYUT, CTaBUM | U
MEPEXOIUM Ha BTOPYIO BEPIIUHY;

* Y BTOPOHM BEPIIMHBI CJIEBA €CTh BEPIIIMHA, CTABUM | M NMEPEXONM Ha TPETHIO BEPIIUHY;

* Y TPETHhEN BEPIIMHBI CIIEBA HET BEPIIVHBI, 3HAYNT, CTaBUM (), ClipaBa y TaHHOW BEPIIAHBI
TOXKE HET APYror BepvHbl, cTaBUM () U BO3BpaIIaeMCs Ha BTOPYIO BEPIIUHY;

* Y BTOPOU BEPIIMHBI CIIPABA €CTh BEPIINHA, CTABUM | U IEPEXOAUM HA YETBEPTYIO
BEPLIUHY U T.J.

[Iporecc 3aKOHYUTCS KOTJIa Mbl 0001eM BCE BEPIIIMHBI.
B pesynbrare B Haiiem (aiiie q0JkHa OBITh 3alMcaHa ciaeayromas

nociienoBareabHOCTL: 1 1 100010110010010100.
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[Tocne 3Toro ocTaércsi TOIBKO 3a/1aTh OTHOLIEHHUS! «OTEIl — ChIHY. [ XpaHeHus
JIEBBIX U MPABBIX CCHUIOK UCMOJIb3yeM MaccuBhI left u right cooTBeTCTBEHHO. 3amoHEHNE
JAHHBIX MACCUBOB MIPOUCXOIUT CIIECIYIOIINM 00pa3oM:

* CTOMM Ha MEPBOM BEPIIMHE U CUUTHIBAEM M3 PAHEE 3arOTOBJIEHHOTO (haiijia MEPBHIN
AJIIEMEHT, T.€. 1, a 3TO 3HAYUT, YTO Y NEPBOU BEPIIUHBI €CTh JIEBBIA IOTOMOK — BEPIIMHA
No2, cnenoBaTenbHO, B MaccuB left Ha mepBoe MecTo 3anumieTcs 2;

* [IEPEXOAUM Ha BTOPYIO BEPIIUHY M CUMTHIBAEM U3 (haiijia BTOPOU JIEMEHT, T.€. 1, 3HAUHT,
YTO y BTOPOM BEPIIMHBI €CTh JIEBBIM MOTOMOK — BepirHa Ne3, cieqoBaresibHO, B MACCUB
left Ha BTOpO€E MecTo 3anuiiercs 3;

* IEPEXO0JIUM Ha TPEThIO BEPIINHY U CUUTHIBAEM U3 (haiijaa TpETUM JIEMEHT, T.€. 1, 3Ha4YuT,
YTO y TPETHEN BEPIIUHBI €CTh JIEBBIM MOTOMOK — BepinHa No4, cieoBareabHO, B MACCHUB
left Ha TpeThe MecTO 3anuiercs 1;

* IEPEXOAUM Ha YETBEPTYIO BEPIIMHY U CUUTHIBAEM M3 (paiijia 4eTBEPTHIM 3JIEMEHT, T.€. 0,
3HAUUT, YTO Y YETBEPTOMU BEPIIMHBI HET JIEBOTO MOTOMKA, CJI€A0BaTEILHO, B MaccuB left Ha
yeTBepTOE MeCTO 3anumieTcs 0;
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* OCTaeMCsl Ha YETBEPTOM BEPIIMHE U CYUTHIBAEM CIICYIOIINM 3JIeMEHT U3 Qaiina, T.e. 0,
3HAYUT, YTO Y YETBEPTOM BEPIIMHBI HET MPABOTO MOTOMKA, CJIeI0BAaTEILHO, B MacCUB right
Ha 4yeTBepTOoe MecTo 3anumercs 0;

* BO3BpAILIA€MCsl Ha TPEThIO BEPIINHY U CYUTHIBAEM CJICAYIOIINHI JIEMEHT U3 (paina, T.e. 0,
3HAUUT, YTO Y TPEThEH BEPIIMHBI HET MPABOTO MOTOMKA, CJIEA0BATEILHO, B MAacCHB right
Ha TpeThe MecTo 3anuiiercs ;1 T.1I.

[Iporiecc 3akOHYUTCSA, KOTJIa MBI TIPSIMBIM JIEBBIM 00X0/10M 000i1IeM BCE BEPIITUHEI
nepesa.

B pe3synbrare Haiie aepeBo OyaeT 3aaHo ¢ TOMOIIbIO TPEX MaCCHUBOB:
Key — B JaHHOM MaccuBe OyIyT XpaHUThCS 3HAYCHUS y3JI0B JICPEBa;
Left=[234007000 0] —maccuB mpaBbIX CCHLIOK;
Right=[95006 8 00 10 0] — maccuB npaBbIX CCHUIOK.

[Iporpamma 3agaHus IPOU3BOJIBHOTO JIEpeBa Ha A3bIKe [lackaib

Ha3an MeHto



3aJaHne OBONYHOro agepesa
rnomncka

PaCCMOTpI/IM 3a1aHUC IBONYIHOIO ACPCBA ITIOUCKA C IIOMOIIBIO MACCHUBOB.

Kak 1 B mpeapIAyux Cirydasix 1Jisi XpaHEHUs] 3HAYCHUH y3JI0B, JIEBBIX U MTPaBbIX
CCBUIOK BblJIeNIsieM MaccuBhI key, left u right cooTBeTcTBEHHO. 3HAYEHUS IIEMEHTOB, U3
KOTOPBIX HY>KHO TTOCTPOUTH JEPEBO MOKUCKA YIOOHO XPAHUTh B TEKCTOBOM (paiJie.

[lycTh HY’)KHO TOCTPOUTH AEPEBO MOUCKA JIJIs CIIEAYOIIEero Habopa amemMeHToB: 20 15
32 17 13 23 28 16.
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* bepeM niepBbIii 371IeMEHT, OH OyJIeT KOpHEM Hallero JiepeBa. s KopHs JeBYyIO U MPaBYIO
CCBUIKH OOBSIBIISIEM PABHBIMU HYJIIO, T.€. IIOKa KPOME KOPHS APYTUX BEPIIUH HET.

* bepeM BTOpOIi 3JIEMEHT U CpaBHUBAEM €10 ¢ KopHeM: 15<20 u neBas ccpuika y kopHs = 0 T.e.
cieBa y 20 HET BEPIIMHBI, IO3TOMY HY>KHO 3Ty BEPIIMHY CO3/1aTh, 3alIACaTh B HEE 15,
OOHYJIUTH JIEBYIO U MPABYIO CCHUIKK BTOPOM BEPIIMHBI U CO3/1aTh CBA3b MEXKITY dTUMHU
BepIlIMHAMHU T.€. B MaccuB left Ha mepBoe MecTo 3anucars 2.

ebepeM TpeTuii 3JIEMEHT U CPABHUBAEM €TI0 C AJIEMEHTAMHU HAIIETO AEpPEBa, HAYMHAS C KOPHS:
32>20, mpaBas ccbuika y kopHs = (. CiienoBaresibHO, CIpaBa OT KOPHS CO31aEM BEPIIHHY,
3aMUChIBacM B HEE€ 32, OOHYISIEM JIEBYIO U MPABYIO CCHUIKM TPETHEW BEPIIUHBI U CO3AAEM
CBSI3b MEXK]ly ’TUMH BEPIIMHAMH, T.€. B MACCUB right Ha mepBoe MeCTO 3amucarh 3.

* bepeM 4eTBepThIl PJIEMEHT U CPAaBHUBAEM €T0 C DJIEMEHTAaMU HAIIEro JIepeBa, HAYMHasl C
kopHsi: 17<20, Ho cneBa y 20 yxe ecth BepiirHa No2 (B Hell 3amucaHo 15), moaToMy HyKHO
MIEPEUTH HA ATy BEPIINHY U CPABHUTH €€ 3HAYCHUE C B3STHIM 3JIEMEHTOM. 1 7>135, npaBas
cchlIKa y BTOpo# BepunHbl = (. Clie1oBaTenbHO, CIIpaBa OT HEE CO3/1a€M BEPIIUHY,
3anuchiBaeM B He€ 17, OOHYIsIeM JIEBYIO U MPABYIO CChUIKK YETBEPTOU BEPIIUHBI U CO3/1aEM
CBS3b MEXJy TUMH BEpIINHAMU, T.€. B MAaCCHUB right Ha BTOpoe MeCTO 3anuchiBaeM 4 U T.1.

[Iponecc 3akoHUUTCA, KOTJIa MBI ITEpeOepeEM BCE SIIEMEHTHI (paiina.

Ha3an MeHto



B pesynbrare noayuurcs
CIEAYIOlIEeEe JBOMYHOE JE€PEBO MOUCKA
(cM. puc.), 3aJJaHHOE C MIOMOIIBIO
MaCCHBOB:

Key =[20 1532 17 13 23 28 16]:
Left=[2568000 0];
Right=[34000700].

[Iporpamma 3agaHusi JBOMYHOIO AEpPEBa MOKCKA Ha sA3bIKe [lackaib

Ha3an MeHto



Obxoabl aepesa

J71st Toro 4ToOBI MPOCMOTPETHh MH(POPMAITMOHHBIE MOJISI BCEX BEPIIMH MTOCTPOSCHHOIO
JIEpeBa, HANTH HY>KHBIN 3JIEMEHT B J€PEBE, OTCOPTUPOBATH AJIEMEHTHI JIEPEBA U BO
MHOTHUX JIPYyTHX 3aJlad4aXx He0OX0IMMO COBEPIINUTH TaK Ha3bIBa€MbIil 00X0/1 JepeBa
(TMOCeTUTh KAKAYI0 €r0 BePIIMHY, IPUYEeM MPOU3BOANTH KaKNe-TO AeiCTBUA €
KAK/10¥ BEePLIMHON MOKHO TOJIbKO 1 pa3).

B caydae, korna OmHapHOE JIEpEeBO MyCTO, OHO OOXOAUTCS 0€3 BHIIOTHEHHUS KaKHX-
100 aerctBrid. UTo0OBI OOOWTH HEMYCTOE JIEPEBO CYIIECTBYET HECKOIBKO aJITOPUTMOB.

PexypcuBHBIE aITOPUTMBbI IPOXOXKICHUS KaXKI0TO JEpeBa MO KaXKI0MY U3 CIIOCOO0B
BKJIIOYAIOT 3 OJMHAKOBBIX MPOLEAYPHI, TJI€ HY>)KHO HAUTU KOPEHb MOAAEPEBA, JIEBOE
NOJI/IEPEBO TEKYILIETO KOPHS U MpaBO€E MOIEPEBO TEeKyIero kopus. Hanpasnenue o0xona
OJTHO3HAYHO OMNPEAEIAET MOCIEA0BATEIbHOCTh BIMOJIHEHHS YKa3aHHBIX MPOLELYP.

Ha3an MeHto



Anroputmbl 06xoaa aepesa:

IIpsMoi JeBbI 00X0T

IIpsaMoO# mpaBbIi 00XO

OOpaTHBIN JEBBIA 00XO
OOpaTHbIN IpaBbili 00XO

BHyTpeHHUI JIEBBIN 00XOJ

BHYTpeHHUH paBbii 00X0/
110 YPOBHAM CJI€BA HA MPAaBO CBEPXY BHU3

110 YPOBHSAM ClipaBa HAJIEBO CBEPXY BHU3

110 YPOBHAM CJI€BA HA MPAaBO CHU3Y BBEPX

110 YPOBHSM ClipaBa HAJE€BO CHU3Y BBEPX

Ha3an MeHto



[Tpssmon neBbIn 0bxon aepeBa

AJITOPUTM NPSAMOIO JIEBOI0 00X0/1a iepeBa:

1. TloceTuTh KOpEHB;
2. OO0oliTH 1€BOE MOAAEPEBO;
3. OO0oiiTH mpaBoe MOAAEPERO.

[Ipouienypa mpoxokaeHHS JepeBa MpsIMbIM JIEBBIM 00X0/10M Ha si3bike ITackas:
procedure obxod 1(i:integer);

begin

1f 1<>0 then begin write(key[1]:4); obxod 1(left[1]); obxod 1(right[i]); end;

end;

Cnucok obxonos Has3an MeHto



[Tpssmon npaBbi 0b6xoa aepesa

AJITOPUTM NPSAMOI0 NpPaBoro 00xoaa aepesa:
1. Iloceruth KOpPEHB;
2. OOolTH TIpaBo€ MOJIECPEBO;
3. OO0olTH JIEBOE MOIIEPEBO.

[Tponeaypa mpoxokaeHUs AepeBa MPsSMbIM MPaBbIM 00X0710M Ha si3bIKke [lackanb:
procedure obxod 2(i:integer);
begin
if 1<>0 then
begin
write(key[1]:4);
obxod 2(right[i]);
obxod 2(left[1]);
end;

end; Haszag  MeHio



[Tpnmep

BrIBO/ISI HA YKpaH 3HAYEHUS BEPIINH
OMHApHOTO JiepeBa (CM.pHUC.),
UCIIOJIb3Ys TIPSMOM TIpaBbIii 00X0/I,
MOJIYYHUM MOCJIENOBATEIBHOCTD:

AEGIHFBDC

Cnucok obxonos Hazan MeHto



[TpnMepbl NCMoNb30BaHUSA MPAMbIX
0OXo0O0B:

1. pemeHue 3aga9M METOAOM JICJICHUS HA YaCTH

2. crparerus "pazgensan u BaacTByr' (CopTupoBKa
®on HeiiMmaHa, ObICTpasi COpPTUPOBKA,
OJITHOBPEMEHHOE HAXO0XKICHUE MAKCHUMYyMa 1
MMHHMYyMa IOCJIE€A0BATEIbHOCTH YHCEII,
YMHOKCHHUE JUTMHHBIX YHCEN).

Cnucok obxonos Has3an MeHto



ObpaTHbIV NeBbIN 0O6Xx0

AJropuT™M 00pPaTHOIO JIEBOI0 00X0/1A:

1. OO6oiiTH JIeBO€ MOIIEPEBO;
2. OOolTH TIpaBo€ MOJIEPEBO;
3. TloceTuTh KOPEHB.

[Iporneaypa mpoxoxkaeHUs AepeBa 0OpaTHBIM JIEBBIM 00X010M Ha si3bike [lackaib:
procedure obxod 3(i:integer);
begin
1f 1<>0 then
begin
obxod 3(left[1]);
obxod 3(right[i]);
write(key[1]:4);

end;

end; Haszan  MeHio



[Tpnmep

BriBoAs Ha 3KpaH 3HAYCHUS
BEPIIIMH OMHAPHOTO JiepeBa (CM.pHUC.),
HCIIOJIB3Ys OOpaTHBIN JIEBBI 00XO]I,
MTOJTYYHUM IOCJIEA0BATEIBHOCTD:

CDBFHIGEA

Cnuncok obxonos Hasan MeHto



ObpaTHbIN NpaBbin 006XxoA

AJropuTm 00paTHOroO MPaBoro 00xoaa:
1. OO6oliTh mpaBoe MOAAEPEBO;
2. OO0OolTH 1€BOE OAAEPEBO;
3. IloceTuTh KOPEHB.

[Iporneaypa npoxokaeHus JepeBa 0OpaTHBIM MpaBbIM 00X00M Ha si3bIke [lackanb:
procedure obxod 4(i:integer);
begin
1f 1<>0 then
begin
obxod 4(right[1]);
obxod 4(left[1]);
write(key[1]:4);
end;

d;
. Hazag  MeHio



[Tpumep

BriBOs HA 3KpaH 3HAYEHUS
BEPIIINH OMHAPHOTO JiepeBa (CM. puc.),
UCIIOJIb3Yysl 0OpaTHBIN MPaBbId 00XO/I,
MOJIYYHM TOCJIEA0BATEIBHOCTb:

IHGFEDCBA

Cnuncok obxonos Hasan MeHto



BHYyTpeHHUN neBbi 00XxoLa

AJITOPATM BHYTPEHHEI0 JIEBOT0 00X0/1a:

1. OO0oiiTu I€BOE MOAIEPEBO;
2. lloceTuth KOpPEHB;
3. OO0oiiTu mpaBoe MOAACPEBO.

[Iporneaypa npoxoxxaeHus JepeBa BHYTPEHHUM JIEBBIM 00X0/10M Ha si3bike Ilackaib:
procedure obxod 5(i:integer);
begin
if 1<>0 then
begin
obxod 5(left[1]);
write(key[1]:4);
obxod 5(right[i]);
end;

end;

Ha3an MeHto



[Tpumep

BbIBOAS HA 5KpaH 3HAYCHHUS BEPIIUH
OMHApPHOTO JiepeBa (CM.pHUC. ), UCTIOIbL3YS
BHYTPEHHUM JIEBBIN 00X0/1, MOTYyYUM
MOCJIEI0BATEIILHOCTb:

CBDAFEHGI

Cnuncok obxonos Has3an MeHto



BHyTpeHHU npaBbii 06xoa

AJITOPUTM BHYTPEHHEr0 MpaBoro ooxoaa:

1. OO6oiiTu mpaBoe MOAACPEBO;
2. lloceTuth KOpPEHBD;
3. OOoiiTu €BOE MOJAEPEBO.

[Iponeaypa npoxoxkaeHus JepeBa BHYTPEHHUM MpaBbiM 00X00M Ha si3bike Ilackaib:
procedure obxod 6(i:integer);
begin
if 1<>0 then
begin
obxod 6(right[i]);
write(key[1]:4);
obxod 6(left[1]);
end;

end;

Ha3an MeHto



[Tpumep

BrIBOAA HA SKpaH 3HAYECHUS BEPIINH
OMHApPHOTO JepeBa (CM. pUC.), UCTIOIL3YS
BHYTPEHHHH MPaBBIA 00XO01, MOJIYYHUM
MOCJIEAOBATEIILHOCTb:

IGHEFADBC

Cnuncok obxonos Hasan MeHto



Obxoabl AepeBa NO YPOBHAM

J171s1 TOro 4TOOBI OCYILIECTBUTH JIFOOOM U3 YETHIPEX 00XOI0B AEPEBA MO YPOBHIM
HEO00XOIMMO 3HaTh, CKOJILKO YPOBHEW B J€PEBE (BBICOTY JIEPEBA), KOTOPOE HYKHO
o0oiiTu. Eciu n1epeBo HEMOIHOE U COAEPKUT OO0JIBIIIOE KOJIMYECTBO BEPIIUH, TO CUUTATh
KOJIMYECTBO YPOBHEHN BPYUHYIO OUYEHb CIO0KHO. PanimoHanbHO OyAET MCIOb30BaATh
CHEHHAIBHYIO MPOLEAYPY, KOTOpask ONPEAEIISIET BEICOTY JH000ro OMHAPHOTO JIepeBa.

[Iporieaypa BEIUUCICHMS BBICOTHI OMHAPHOTO JiepeBa Ha s3bike Ilackanb:
procedure H_tree(i,u:integer);

begin

1f 1<>0 then begin if h<u then h:=u; H tree(left[1],u+1); H_tree(right[i],u+1); end;
end;

[To okoHYaHMIO pabOTHI JAHHOW MPOLIEAYPHI B IEPEMEHHOM h OyeT XpaHUTHCS
BBICOTA JIEPEBa, KOTOPOE HY>KHO OOOWTH.

Ha3an MeHto



Obxoa no ypoBHSM, CrneBa Ha
NpaBO CBEPXY BHU3

BBIBOJISI Ha KpaH 3HAYEHUS BEPIIUH
OMHApHOTO JiepeBa (CM. PUC.), UCTIOIbL3YS
00X07 IO YPOBHSIM, CJIeBa Ha MPaBo

", CBEpXY BHH3, [IOJIYIUM
MOCJICA0BATEILHOCTD:
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[Iporniemypa 06xo/1a OMHAPHOTO JIepeBa IO YPOBHSM, CJIE€Ba Ha IIPaBO CBEPXY BHU3
Ha sa3bike Ilackans:

procedure obxod 7(i,u:integer);
begin
if 1<>0 then
begin
if j = u then write(key[1]:4)
Else begin obxod 1(left[1],u+1); obxod 1(right[i],u+1); end;
end;
end;
Bp130B mpo1enypbl B OCHOBHOW IIPOrpaMMe:
for j:=1 to h do
obxod 7(1,1);

Cnucok obxonos Has3an MeHto



Obxoa no ypoBHAM, cripaBa
O CBEPXY BHMU3

BriBo/1s1 Ha PKpaH 3HAYEHUS BEPIIMH
OMHApHOTO JepeBa (CM. pUC.), UCTIOIB3YSI
00X0/T MO YPOBHSIM, CIIpaBa HAJIEBO CBEPXY
BHU3, ITOJYYUM IOCJIEA0BATEIHLHOCTD:

AEBGFDCIH

Ha3an MeHto



[Iponemypa 06xoa OMHAPHOTO JiepeBa IO YPOBHSM, CIIpaBa HaJeBO CBEPXY BHU3 Ha
sa3bIke Ilackanb:

procedure obxod 8(i,u:integer);
begin
if 1<>0 then
begin
if j = u then write(key[1]:4)
else begin obxod 1(right[i],u+1); obxod 1(left[i],u+1); end;
end;
end;
BrI130B npo1e1ypbl B OCHOBHOU IIPOrpaMMe:
for j:=1 to h do
obxod 8(1,1);

Cnucok obxonos Has3an MeHto



Obxopa rno ypoBHSIM, CreBa Ha
NnpaBoO CHU3Y BBEPX

BBIBO/IA HA DKPaH 3HAYEHHs BEPIIHH
~ OuHapHOro Jepesa (CM. PHC.), UCTIONb3Ys
" 00X0[ IO YPOBHAM, CJI€BA Ha IIPABO CHU3Y
| BBEPX, MOJYYHM MOCIEN0BATETLHOCTS:

HICDFGBEA

Ha3an MeHto



[Iponieaypa 00xoqa OMHAPHOTO JEpPEBa MO YPOBHSIM, CJIEBA HA MPABO
CHU3Y BBEpX a0COIIOTHO MJICHTHYHA MPOoIeAypa 00Xoaa OMHAPHOIO AEpPEeBa I10
YPOBHSIM, CJI€Ba HAa PABO CBEPXY BHU3, U3MEHUTCS TOJILKO BbI30B JAHHOM
IpolLeAYpbl B OCHOBHOM MPOTpaAMME:

for j==h downto 1 do obxod 7(1,1);

Cnucok obxonos Has3an MeHto



Obxoa no ypoBHAM, cripaBa
©BO CHU3Y BBEPX

BrIBOMIS Ha KpaH 3HAYCHUS BEPIITUH
OMHApHOTO JAepeBa (CM. pHUC.), UCHOJIb3YS
00X0J1 TT0 YPOBHSM, CIIpaBa HaJCBO
CHHU3Y BBEPX, ITOIYYHUM
IOCJICI0OBATEIIBHOCTD:

IHGFDCEBA

Ha3an MeHto



[Iponieaypa 00xona OMHAPHOTO AEPEBa MO YPOBHSM, CIIpaBa HAJIEBO
CHU3Y BBEpX a0COIOTHO MJICHTUYHA MPOoIeaypa 00Xxoqa OMHAPHOTO JepeBa
10 YPOBHSIM, CIIpaBa HaJC€BO CBEPXY BHU3, U3MEHUTCS TOJILKO BbI30B JAHHOM
IpolLeAYpbl B OCHOBHOM MPOTpaAMME:

for j==h downto 1 do obxod 8(1,1);

Cnucok obxonos Has3an MeHto



