lhasa 12. BuHapHbie aepeBba noucka 317

R"I"ﬂ“"' YA £ YTTAMMATNMNLY TPNTY, TIAY,FONNLITA ':ﬂ b 2% 7 Fal 1 q l Tﬁl"l\l\ T AL AT /M PaX\ 771, o] K: Y A et aY-Ssfalsalsd sl
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JIeHO IIPH TOMOIIM CBSI3aHHOHW CTPYKTYPHI JaHHBIX, B KOTOPO# KaXXZIbIf y3el SBJSeTC

t A M YNTNANLTS \IVOOLYB

VAT CNTTANNT, Tnamna ,D rrv;n ALNT LTA TTODLTIY 1Y TIMADLTIII TINAITONIITIO
]J\JJL VUA\JPII\II.]. ALNJJAnn lle(/, I bylb X1 IJ, l\ULUPDL\J Jl\uJD.l ALV 1l 1I1Q JINnvDDILX) Xl llyﬂDD.ll’l AU"I\/H“I’IU
y37bl U Ha POOUTENIbCKHII y3€l COOTBETCTBEHHO. Eciu noYepHUH WIM POIUTETbCKHIA
y3€l OTCYTCTBYIOT, COOTBETCTBYIOIIEE 10JIE COAEPKUT 3Ha4eHHe NIL. EnuHCTBEHHBIH
viell. VKaraTellk » KOTOhOro nareH NIL. — 3TO KOhHEeRrol vien nenera TIOUU B ODUHan-
J TRy g AR bt r~* e wid ~ et | ARV SRVpALTIIVEL J VYR AV TR ARGAL Ak b sy
HOM JIepeBe NOUCKa XpaHATCA TaKUM oOpa3oM, YTOOBI B JIF0O0H MOMEHT YAOBJIETBOPATH
ClieAyIolleMy C8viiciay bunaprozo doepesa noucka.

Ecnu x — y3en OMHapHOro JepeBa MOUCKA, a y3ell Yy HaXOOUTCS B JIEBOM
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(inorder tree walk). 3TOT ajJirOpWT™M MOAY4YiJI JaHHOE Ha3BaHHE B CBA3H C TEM, UTO
KJIIO4 B KOpHE IOJJEepeBa BHIBOOUTCS MEXOY 3HAUYEHUSIMH KiIouell JIeBOro rnopuepena
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Puc. 12.1. buHapHbie nepeBbs MOUCKa
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NAROTO TIOnIenera MEeTCd NINVTHE CNOCOOLI 00X0Ma. a3 UMEeHHO — 00x00 € nns-
AL RRPRIIIVE VY LAVEAAW | WEIIRe RANAVWAN LWL RE AN J ARV VIRV VWV VLL WAV W AVA N g i ! ubld
mom nopaoke (preorder tree walk), mpu KOTOpOM CHayajna BBIBOOUTCS KOPEHb, a IIO-
TOM — 3HAa4YE€HHUS JIEBOIO W IPaBOro IMOIEpEBa, U 00X00 6 obpamHom nopsaoke (pos-
torder tree walk), korna mepBEIMU BHIBOASITCS 3HAYEHUS JIEBOTO U MPABOIO IOJEepPeBa,
a yxe 3aTeM — KOpHs. LleHTpupoBaHHBIi 00Xon aepesa 1' peanusyeTcs MpoLeRypoi
INARNKEDR Toer WaAT vl nant [T1)
.llVUI\ULI\_l I\LL_ VVI"\L.I\\IUU(/ l.L J}
INORDER_TREE_WALK(x)
1 if £ #NIL
2 theﬂ INADNED Torere WAt v/ 1oFf A1)

LI‘UI\ULI\_ ) 8 ‘\le_ vy I'\l..Jl\\ bCJb l.bJ}

3 print key/|x]
A YarAam e T YXT .7 o/ ) R R AN
4 INORDER_TREE_WALK(7ignt|z|)

2§ S 7 R KonnertTUNcTE ANMUCAHUIATN ANTONUTMA CTIATVAT HANNC
J, J’ J, I L] e ‘\UHHV‘\LIIUVLU NJAAXAWRALLLINVIA U (KJLA Uylll."lu A~ A R A4 AVA 4

—— . . Py~ { ATTA T IT AT BIIBADS

AAJIA OUAO bBa 1TpCLYC1LiA BPC U\ aaJibrO1 U Bbl3UBd

nmnorienvna REIRKIRASTCS DORHO NTRA DARA N119 KAXKIOOI0 vina naenera OIUH nNar nng
22pOLRCLAYPe 2223228010 pO=2a0 Asa pasa LA RQR010 Y3iiia ALpeia. 04X PSS A

TEMNMA'T YTYTMNALS KI\"I\A tl\r\“‘tﬂ“' XA YIATANRANNIMATYYY MMIT N T L\"‘I"AI\M'I PAALLFAYTITY YTAYTIMAMIIM ATINTITIT ATV
Aaci alivl UvJICTC \PUPM 1brivue JAUN 1CJIDUV 1BV JINIGurnrouL i PGMG n nil npuna Ul
obxona nepera

.-“...:. TnADTED T War v/ a) '\v‘"A“r';nmn" ne memarsa ) ()
J.L_ypa llVUl\UDl\_l KDD_ VVI'\L.X\\J/} BbI1lVJINACTIVA 3a BPC \J \Ib}
”n"nnnm Z2re R NEAE DN nﬁf\ﬂ'l’n""\’ YTTraraon ,7'-1 /M\ MMALS f'ﬂl\ﬁvf\"',"na TTPATTATILIMA
AAUNURIRINIC/IOLITIOU. wvvvoanrna&iril ‘IUPCJ L \l } DPCL 1, NVUVAUAYIMIUVG llPUuU P
INORDER_TREE_WALK B cny4yae BbI30Ba C [lapaMeTpoM, NpeCTaBISgOIUM coboil Ko-

PE€Hb A€p€Ba C T y3JIaMHU. 1IpH IIOJNY4YEHHH B Ka4€CTBE IIApaME€Tpa IIyCTOro rnoanepe-
r

PGAHLI’TTI\P TINCTNAUILINES DNAMT TTNa RDLIMTANMTUHALIAG TITNARLNIKTA
wy 10 Vv Vwivusa 394

A TTNATTenuvne MPK\IP"IY‘G
w7 v DpPViViZl JWJ171 DDIIIV/IIIVILIXLZL MY VUDVE KL

uu, ILHUHVHJ y\l l.ll\lv]\.f.l.

Z # NIL, Tak yto 1" (0) = ¢, rae ¢ — HeKoTopas MOJOXKHUTENIbHAsA KOHCTAaHTA.
B SO Y & T~y i — cermm wmimmcsmemmrimm TRTANRTIENT Tharre Wiy 17y e var s
D Lle‘idC Lt~ VU U)’}_lCM Ctinldlb, 41 lpU C ypd INQU UEK_].K D_VVI'\LI\ BbliblBa-
eTcs OJIUMH ba3 NNg nonnepbera ¢ k yinaMmu, a BTOpoit — ang nonmepeBacn — k — 1

- r —~ ("t of J ) i o N [an'an bl of
y3namu. TakuM oOpasom, Bpems paboTbl npouenypst cocrapnser 1 (n) = T (k) +
l m /M — 'A — 1 \ I IJ hals F-% I] AT TP/ vaYa N 4T YT AATYY AMAAYFPTYTIFTNAITY YTN Y A 7720 falanlo B & (g als) ko) I’l‘\"‘f\“f\“". I\'I"-
Az \lb n .l.} T™ Uy 140 U — CNU1 pan 1uJiv/nniviibrian nvinwviarnia, b UI.U}JUII. Ul
paxaeTcs BpeMs, HeoOXoauMoe IS BBIMONHEHUS NpoLeaypsl 6e3 yyeTa peKypCHBHBIX
BBI30BOB.

Bocnoﬂbg‘lnlll‘ﬂ ALFOTNATIINNSL TTATIATATIYIADIATY rr'rnﬁtr TTNALrAa22TL N rr1 (In\ - ot {0’1\
JULVLUII VI LU LAV LV llUAUlaﬂUDl\l’l, AL1VUVDI1 llUl\uJC«lLD, 1AV * \Ib/ \J \lb/,
myTeM JAoka3sarenbcTBa Toro, uro 1 (n) = (c+d)n + c. Ilpu n = 0 nonydaem
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T(n)=Tk)+T(n-k-1)+d=
=(lc+dDk+e)+(c+d)(n—k—-—1)+c)+d=
\\ ' J ' /7 ' \\ ' /7 \ J ! /7 !
=(c+dn+c—(c+d)+c+d=(c+d)n+c,
YTO U 3aBepIIaeT JOKa3aTeNnbCTBO =
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12.1-5. Tlokaxkute, 4TO, IOCKONBKY COPTHPOBKA T2 3IEMEHTOB TpeOyeT B MOZIENH COp-
THPOBKH CpaBHEHHEM B xymuieM ciyyae ) (n 1g n) Bpemenw, n060ii anroputM

aQ COTeNYa.
Gy VULAVE/RG

(nlgn) BpemeHu.

nmocTrnaneuauaga ﬁun’anunm nenesna rMAUcCKa U2 IMINURANTLHATO CITUcC
LUV L PUVIIXLA VEGNRQPINVI VYV AV VDG 1AV v ~ ~
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Haubonee pacripocTpaHeHHOH onepauuen, BHINOTHIEMO
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ro 3jJIeMeHTa, a TakXKe NpeIIIecTBYIOUIEro U Mocieayoiero. B 1aHHOM pa3snene Mbl
pacCMOTPHM BCE€ 3TH OIEpaliM M IOKaXeM, YTO BCE OHH MOTYT ObITh BBINONHEHHI
B OMHapHOM JiepeBe IoMcKa BbIcOTOI h 3a Bpems O (h).
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YKa3aTre€jib Ha KOPCHb 6HHapHOFO J€pe€Ba M KJIKOY K, a BO3BpAllla€T yKa3aTellb Ha y3el

s

then return z

yeHHe NIL).
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O BpeMi

JUISA MMOMCKa KJItoya 13 MBI JOJIXHBI PO

&

, A€ N — BBICOTA ACPEBA.

I| CpaBHUBAETCA C lepeNaHHbIM B KayeCTBE

-
.

arpochl B OMHapHOM JepeBe MoHcKa

€y

, Ha puc. 12.2

else return TREE_SEARCH(

HUT B [IpaBoO€ NnoggepeBo. 1akK

(MOsICHEHHUA B TEKCTE)

™ 4 A N
FHC. 12.2. 5

I TREE

o L

€KYDCHBHOM IIOHCKE

JIOro y3jia * Ha INYTH BHHU3 €ro K1Y

paboThI mpouenypb
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2
3 t 1en I «— lo []
QiAW AR WL Y UJUl-‘/J

4 else = — right|x|
5 returncz
Tl e nce maseeceemewrmes ¥ Rearanzemesre=o
110UCK MHHHMY H MakKCHMyMa

JeMEHT ¢ MMHUMAJbHBIM 3HAYEHUEM KIII0Ya JIETKO HAlTH, crieays MO yKa3aTelsaM
left oT KOpHEBOTO y371a 0 TEX IOp, OKa HE BCTPETUTCA 3Ha4eHue NIL. Tak, Ha puc. 12.2,
cnenys no ykazarensm left, mul mpoi#nem nyts 15 — 6 — 3 — 2 10 MUHHUMANBHOIO

KJIro4ya B JepeBe, paBHOTO Z. BOT Kak BBIITIAAMT p€ajnu3anusa OIIMCAHHOI0 aJITOpHTMA:

N AVALINILVIUIVL
1 while left[z] # NIL
(A badl BV
2 do z — left|x]
2 wentersers M
2 icwul il £

MINIMUM. Eciii y y37ia  HET JieBOro MOAAepeBa, TO MOCKOJIbKY BCE KIKOYH B IIPaBOM
noffiepeRe I He MeHbIe Kmo4a key [z], MUHUMaNBHBIH KTI0Y MozepeBa ¢ KOpHEM
B y3JI€  HaXOAMTCSA B 3TOM y3Jie. ECiiM ke y y31a ecTb JIeBo€ NOAAEPEBO, TO, TOCKONbKY

KJIIOYa HAXOOHTCA B IIOAACPEBE, KOPHEM KOTOPOI'O ABNACTCA Y3C€I (€)1 lfLJ
A NTONUTM MOUCKA MAKCUAMATNLIATO ATAMAUTA TANARA CUMMATRUUAH ANTMONUTMY ITO-
4L AJAL vyllllv‘ AAVIAWINGA IVAGIAINWILIVAGJIMALAVIALA VUV JJAWIVANVAL L A AVH\JU“ v'll"l"vly" ANwAdd CAJLAA \IIJIILAVAJ AANS
HCKa MHUHUMAJIBHOI'O 3JIEMEHTA:
Torr NMavinarmnal )
I\DD_lvl.f'\AllVlUlVl\d/}
1 while maht{rl £ NIT
i YV ARAANS ’ ll.ylllu le 7_ A VAAw
2 do  — right(z]
- e bzzmers e
J Icwuril .
O06e l'IpeLICTaBJIeHHLIC Hpouellypbl HaxXonosT MUHUMAaNbHBINA (MaKCHMaanBH\;I; 3JIEMEHT
A€pEBa 3a BpEMi O (h), rac ILL — BBICOTAa J__lepe_Ba, IIOCKOJIBKY, KaK H B TpOH‘Ix‘y‘pt‘:
TREE SEA.RCH, IMMOCNEeNORATENBEHOCTE HpQBepﬂeM-Ix Y3J10B Ovpa3y_-'1‘ H--CXOIL-[HK!Z HyTb

IIpenmecTBYIOIUUA U NOCJAEIYIOUIHHA 3J1€eMEHThI

WHorna, uMes y3en B OMHapHOM JiepeBe NoUcKa, TpebyeTcs onpenenuTh, Kakou y3en

o o
CJICAYET 32 HUM B OTCOPTHUPOBAHHOH IIOCNENOBATCIIBHOCTH, OIPEACIICMOHN IIOPAAKOM
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JIEPERO y3na T Her

ai\waa

ann R‘I\!Il AT Tl‘/mn'n 4 [,..1\ TYAarvearss rase YF¥n saTT 1D D A AFIITAYITIINS AA YIATIARL A TATTIATT AL
b s I\ED_IVJ.H‘UIVIUIVIK laylbb l.bJ} 11a IPYIMUP, a Pl’l\/. 14.4 U) y uinm 95 yJJlU 1 % 11v+
15 gaBnsercs y3en ¢ xmo4om 17

C npyroii ctopoHbl, Kak TpeOyeTcs Moka3aTh B yIpaXHeHUH 12.2-6, eciu mpaBoe
{

nn m MUATAS T U 1 UAMADTA AT ATIOTIUINTITUIT 20 LITAAS ATIO
J II]ULU\/, X1 _y L l’ll 1vviva UJIUA] DULLIXIYL OQ I1X1IVI JJ1INVIY.

HaUMCHBIIUM IIDEOKOM I, yeil JIeBbIii HACJIeQHUK TaKxke SABIIETCH I[IDEOKOM I. Ha
I

mn eaneny nn Te mon
~ vy

WPy AV LA ik 9 2

0N
HE BCTPETHM Yy3€I1, KOTOprH ABISACTCA JICBBIM JOYCPHUM y3 M CBOCI'O pOAMTEIIA. 310

s,

JECHCTBHE BBITNOJIHAETCA B CTPOKax 3—7 aJfOpHTMa.

Bpems pabotel anroputma TREE_SUCCESSOR B nepeBe BHICOTOH /i cOCTaBsieT
O (h), mockoneky MBI MO0 OBHXXEMCS IO MYTH BHM3 OT HCXOQHOTO y3na, JH60 1o
TyTr nnany JTlnAtramruna mmAtr~sa ﬂnnnnnty'r\vvinﬁn 1rnnn B manana TREE DoneEnEOoEecND
ll_y ¥ 48 DDUPA IIPULLCA_YPQ 1IUrivia llUUJlUJ_ly vl v y 2J1 AC;PCDC LI\DE 1 NCUDULDULOOUN
cUMMeTpHYHa mpolienype TREE_SUCCESSOR U Taroke umeeT Bpems pabotsl O (h).

Ecnu B nepeBe nMeroTcs y3iisl ¢ OIMHAKOBBIMH KJIIOYaMH, MBI MOXXEM IIPOCTO OIpe-
MATATL TTOCTTATTUINITIIA 'll’ T MTNeNMIacTBUINTIIII VANLT Yar T U'T‘f\ DA22DNAITITIAINTCa TITNATIAL
AAN/JAKL L L LL\J\IJAUAJI.\JI.HII Xy IAHUAUJUULDJIULL\I&I'I JJJIUI INCRIN 1\!, 1AV DUJDP“LL\“LUL\JII lll.l\lq\l

aypamu TREE_SUCCESSOR u TREE_PREDECESSOR COOTBETCTBEHHO.
TaxuM o6pa3oM, B 3TOM pa3zzeiie Mbl AOKa3ajlu CIEAYIOIYIO0 TEOpEMY.

Teopema 12.2. Onepauuu noucka, onpeneieHHs MHHUMAJIBHOTO H MaKCHMalbHOIO
3JIEMEHTA, a TaKKe MpeALIECTBYIOILETO U Mocieayollero, B OMHapHOM JepeBe MOHCKa

e S W & X
ITh BbINONHeHHI 3a BpeMs O (h). n
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925, 202, 911, 240, 912, 245, 363.

2, 399, 387, 219, 266, 382, 381, 278, 363.
935, 278, 347, 621, 299, 392, 358, 363.

=
\./ -

3
|
@
T
-
"3
‘3
E
:1
3
o)
o)
T
A0
"3
o
]

Aiifisig R2AV VVAIGY

o [2 A l\ D T r‘ TYATIAY,TTIYY LITTAD o M
DIC 1Py nirv1a < A, U € b ucel OOMXHBI UbJiv1iBUpn

e
a
'S
V]
o]
o
s
(¢)
-
w
Q
N
S
N
)
-
=]
=
&
=]
~
-
(¢}
o]
8
~
=
o
o)
o
E
=
~¢
o
Q
@
E
X
oo
N
=t
3
o)
-
=)
=]
o

€
. PaCCMOTDIdM OuH DHO€ OE€DEBO ITOHUCKA T BC€ KIIIOYH KOTODOIro pa3IMYHBI.

et ~

uoxaxcm:e 4qTO €CJIM IIpaBO€ IIOAAEPEBO Y3Jjia I B OHHapHOM ACPEBE IIOUCKA
$70)

T TUeTne U v T 20T OCTIATTIY
LiyVwiUwv I y & VVID v

HWXXHHUM MNPEOKOM T, YeH JIeBbIA JOYEPHUH y3eJl TaKKe ABISETCA MIPEIKOM T.

TATY 9 UMM QAMAMALIT 21 TN 2 CDI‘I‘GP’I‘I‘C’ CAMLIA
X1x1 RAELIVE JJIVIVAWELL Yy IV Y ADJINAVIVAA VAGIVIDLIVL
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Hoxaxwute, yTo Kako# Ob1 y3en Hu ObLT B3AT B KaYeCTBE MUCXOIHOro B OHHap-
HOM JiepeBe IIOUCKa BBICOTOH h, Ha k IMOCIen0BaTeIbHBIX BEI30BOB IIPOLIEAYPEI
TREE_SUCCESSOR notpebyercs Bpems O (k + h).
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12.2-9. Ilycte T — 6uHapHOE AEpeBO MOWCKA C pa3IMYHBIMH KIIOYaMH, T — JIKCT
3TOro JepeBa, a Yy — €ro poauTenbCkuil y3en. Iokaxute, uto key [y] nubo
ABJISETCA HaUMEHBIIUM KITIOYOM B nepeBe 7', NMpeBBILIAIOMNM KoY key [z],

-

nubo HauboabmKM KI0o4oM B T°, MeHbIIUM Kiltoua key [z

@)

II€pALHH BCTABKH H YAAJICHH IIPUBOAAT K BHECEHHIO U3MEHEHHU B JUHAMHYECKOe

u‘unwnt"rno TTNATTICTADITALILINS EIIUDY\ULT\A‘ TTOMASDNN TITNATINAL,D pmwmma ITTALTIITLYY JTTINTI\Y .
AVALAVZAIN\W W 1 D 9 lly\.&A\tluUlellllU\J Ulllluylll)l.lv.l A\JHVDUIVI LAV KINWING . Vlyjl\ljyu Aullﬂull\ AUJLII\
Ha OBITh M3MEHEHa TakuM oOpa3oM, YTOOBI OTpaXkaThb 3TH U3MEHEHHS, HO MpPH 3TOM
COXpaHWTh CBOMCTBO OMHapHBIX [E€PEBbEB MOKCKAa. Kak Mbl yBUAWM B 3TOM pa3iele,
BCTaBKa HOBOIO 3N€MeHTa B OMHapHOe [1epeBO MOMUCKA BLIINONHAETCHS OTHOCHUTENIBHO
IIPOCTO, OJTHAKO C yHajIeHUEeM MPUAETCA [TOBO3UTHCH.
BceraBka
J17ii BCTaBKH HOBOTO 3Ha4€HUs U B OMHapHOE JepeBo Moucka 1’ Mbl BOCIONb3yeMCs
nnonenvnoii TREE INSE norenavna rMojvuaeT B KAauecTRe MManaMeTna vieln 7. V KO-
pouenypoit TREE INSERT. Ilponenypa nonyuaer B kauecTBe napamMerpa y3en z, y Ko
TOoporo key |z] = v, left [z] = NIL U might |z| = NIL, nocie 4ero oHa TakMM 00Opa3oMm
u3sMeHsAeT 1 1 HEKOTOpbIE MOJA 2, YTO Z OKa3bIBaE€TCA BCTAB/IEHHBIM B COOTBETCTBYIO-
Y10 MTO3ULUIO B AEpEBeE.
[y o SIS Sy ¥y p | \
I'REE_INSERT(T, 2)
1 y <+ NIL
2z« root(T)]
3 while x # NIL
/1 l’ll\ Ny 2+
- wuwv y A7
5 if keylz] < key[z]
6 then z — left|z]
7 olee 2 « riahtir]
L WAV W s I Il‘y' v lw]
8 plz] —y
n 2L .. wrry
7 il y — NIL
10 then root[T] — 2 > Iepero T — mycrtoe
L J L D of J
11 else if key|z] < key|y]
1 than J-oF£0,1 . ~
14& TilCIk | Jbly] — <
13 else right[y] — z
ITa sars~n 1D 2 wArrnnnrra senbhh~ama rrsamarrarmirsars T DEE TaornT TTarmafrra resamarravrersanm s
11a V., 14.0D 1vnasana avvla llJULl /J,yp 1 I.KDD_INDDI\I 11 ovnv HHpoOoUlc ypa
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Puc. 12.3. BeraBka saneMeHTa ¢ KIro4oM 13

Rirrrnmiran mAasmAanA FTATIAT a Onamaisa oun
B Ul’ll‘lal.ll‘lUC ALpUeDbuy [IOMCKa. UBCTIbIC y>-

JIbl YKa3bIBAKOT IIYTh OT KOPHA K MMO3ULHH

DOTADRDKIY TIVHUHETUNAM Vvckanaua cnanr nnﬁan_
DViGOiry L1y NNITFPUL Yy RGOQGIIA VDAJIDy fVUaD

Jia€Mas npru BCTaBKC HOBOI'O 3JICMCHTA

H}{ BH}{?, Ho TAaNADY TTANAMAITITAarL DITADNA TINTII DITNADN D 29DTICTIMACTII AT NAe2UTITLTATA
A\JIJUDJ, u.\.:y\.u.vt\.u.qunvu DJIWD\ XiJAxl DllyuDU D JQDXIWILIVAVWALXL VL l.l\.:.)]u.uxuxu
cpaBHeHMs Kitoueit key |z| M key [z|, 10 TeX Mop NMoKa T HE CTAaHET paBHBIM NIL. 3TO
3HayeHHe HaXOQUTCAi MMEHHO B TOH MO3MLMH, KyAa Cl€AyeT NOMECTUTh 3JIEMEHT Z.
B ctpokax 8-13 BrmonHsgercs ycTaHOBKA 3HaYeHUH yka3sarenell Ui BCTABKH 2.
Tak e, KaKk U Apyrue NpUMUTUBHEIE ollepaliy HaJ OMHApHBIM JIEpEeBOM IIOMCKa,
mnrrarmirsea TR TNODDT nrsrrATIrgaT~a na nimarsg YL o mamana nyin~rat b
lpULl A pd II\DE_IIVDEKI BBITIOJIHACTCA 34 BpCM)l (4 \IL} B ACPCBC BbiILUL1UN /L.

B KayecTBe apryMeHTa yKa3aTellb . g ypa 1 I I
CHTYyali}H, IIoKa3aHHbie Ha puc. 12.4. Ecix y y3/1a z HET A04YEpHHUX y3JIOB (pm, 12.4a),
TO MBI IIPOCTO U3MEHSEM ero POOUTENbCKuil y3en p (2], 3aMenss B Hem ykaszaTens Ha 2
3HaueHHeM NIL. Ecnu y y3na 2 Tonbko OquH AoYepHHUit y3en (puc. 12 46) MBI yaajisgeM
y3en z, co37jaBas HOBYIO CBA3b MEXAY POLMTENbCKMM M AOYECPHHM Y3JIOM y3Na 2
U HakoHel, ecny y y31a z 1Ba Jo4epHUX y3na (puc. 12.46), To Mbl HAXOAUM CJIEAYIOIUHA
3a HUM y3ell Yy, Y KOTOpOro HeT JIEBOIo Jo4epHero ysna (CM. ympaxHeHue 12.2-5),
yOupaeM ero U3 Mo3ulMM, Ile OH HaXOQWICH paHee, IIYyTeM CO3JaHUS HOBOH CBI3M

OMUCAHBEIL.
TREE_DELETE(T, 2)
1 if left[z] = NIL unu right(z] = NIL
2 theny«~ 2
3  else y — TREE_SUCCESSOR(z)
4 if left[y] # NIL
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5  then x — left(y]
6 alca » « ranhtla)]
v IOV S L bylbo l' J
7 if x #NIL
8  then plz] «— ply]
9 if plyl = NIL
riJgl
10  then root|T]| «— x
11 elseif y = leftp[y]]
12 then left[p[y]] — =
13 eise mght[ply]] — =
14 if oy £ =~
1 1x y 7“ ~
15 then key|z] — key[y]
16 KonupoBaHue conyTcTBYIOUIUX JAHHBIX B 2
17 return y

B cTpokax 1-3 anroputm ompenenser youpaeMblii nyTeM ‘“‘CiUIeiiKH” pOIUTENS H IO-
T T ) 1

y3en z (ecnu y y3na z He bone

(4]

ik ¥ ¥yl 0%

OIHOTO JOYEpHEro y3na), 1100 y3en, caeayoomHui 3a y3aoM z (ECnu y z JBa JOYEPHUX
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N

Teonema 12.3 ﬂnpnmru RCTARKU VanAsdUudad R ﬁ HANHOM nTenene OUCKa RLICOTE
varwn-u A ameanse vllvtl“qlllA AP A SALFJANEAL & JHWJVLIKUL & vllll“yllvl". HV’IVUV AAN/XANWANGA LAIAIAN/NI A AFA TV
MOTr'yT OBITBH BBINOJIHEHEI 3a BpeMsa U () ]
na Hoenmma
v llt’“ll\llvllllll.
1M 2 1 TN o o o oo oo o TR TN e T e My o= To vmemwra
12.5-1. lipuBeOHUTE PEKYPCHBHYIO BEPCHIO IMpoueayphbl I REE INSERT
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n ~e ATTAana marrira Ceennrnat nIYA fYYATYA
« JiDJinviva Ji viivpaunn _y/.l,a.uvnm DUNMNMYylalyibnun D 1V LVIDIVJiV,

1
JIeHHe x C MOocenyIoIMM yAaJeHHeM y U3 OUHapHOTO JiepeBa [MOUCKa NPHBO-

JAHUT K TOMY XK€ pE3yNbTHPYIOILIEMY AEPEBY, YTO H YAAJIECHUE Y C IIOCNTEAYIOIIUM

vnaneuuem 9 OBacuviiTe cpoitr aTpeT
J . A4 (Y \I\I\JVALJ EA AN WIINEAL \J ALAIN/ A

N
(8
W

0

[y

12.3-6. Ecnu y3en z B nmpouenype TREE_DELETE uMeeT Ba JOYEPHUX y3I1a, TO MOX-
HO BOCNONb30BAThCA HE MTOCIEOYIONIMUM 32 HUM Y3JIOM, a [IPEeIIeCTBYIOUIHM.

‘y'TBep)KI[aeTC}T, YTO CTparerus, Koropaid COCTOHT B PABHOBECPOSATHOM BbIﬁOpe



