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[epeBbsa N bMHapHbIE AepPEBLA

-3 J
0 /lepeso — CBA3HBIN alIUKINYSCKUM Tpad.

0 [/ pag) — COBOKYITHOCTBH HEITYCTOIO MHOKECTBA BEPILIUH U
MHO>KECTBA I1ap BEPIIHH.

0 Cesa3nocmsb — MEXKY JIFOOOM IMapoy BEPIIMH CYIIECTBYET 110
KpanHer MEpPE OJVH MYTh.

0 AyukauyHocms — MEXKY JIIOOOM MapOM BEPIIMH CYIIECTBYET
TOJIBKO OJIVIH ITyTh.

0 bunaproe oepeso — ynopsiIou€HHOE AE€PEBO, B KOTOPOM
C Ka)XJ0M BEPIIMHON CBS3aHbI HE 00JI€€ JIBYX BEPIIIHH.
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[lpeobpa3oBaHMe gepeBa B bmMHapHoe

neEe BO

1. CoenuHUThL OpaTheB
KaKJI0TO YPOBHSI.

2. Creperp Bce
BEPTUKAJIbHBIE CBA3H,
KpPOME CBS3€HM KaXJI0TO
OTIIA K IEPBOMY CBIHY.
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buHapHoe aepeBo

0 <gepeBo> ::= ( <gaHHOE> <JIEB. MOAJAECPEBO> <MHpaB. MOACPEBO> )
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buHapHoe aepeBo. TEPMUHONOTNA

Q 0 KopeHb, TUCThs

S o Orell, CBIHOBBS, OpaThs

° ° 0 Ilpenok, moroMok

1 BpIcoTa




Peannsaunsa buHapHoro gepesa
2 S

type

TInfo=...;{ Tun uadopmaium B BepiiuHe }
PNode="TNode; { Yka3arenr Ha BepiiuHy }

TNode=record

Info: TInfo; { UadopmammonHoe 1oe }
Left, Right: PNode; { Yka3arenn na nomiepeBbs }
: Q @
end; ; T *
@ @ @ Q
i — — —
¢ Q@
— 1
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Peanunsauuns buHapHoro gepesa
-8

unit BinTree;

Interface

type ... { Hntepdeiic (ompeneenne) CTPyKTypbl JaHHBIX }

{ Nnurtepdeiic MeToma0B (MOAMPOrpaMM 00padOTKH CTPYKTYPbI JaHHBIX) }
procedure Init;

procedure Destroy;

function Root: PNode;

implementation
var TheRoot: PNode; { Peaatu3anust cTpyKTyphI JaHHBIX }
{ Peanm3amus MeTOI0B }

end.
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Co3naHne buHapHoro gepena
o J

procedure Init; function Root: PNode:

begin :
begin
TheRoot:=NIL,;
_ Result:=TheRoot;
end;
procedure AppendLeft(L: PNode; E: Tinfo); end;
var N: PNode: procedure MakeRoot(E: Tinfo);
begin begin
New(N); New(TheRoot);
NA.Info:=E; TheRoot".Info:=E;
N/ Left:=NIL; N*.Right:=NIL; TheRoot” Left:=NIL:
L".Left:=N; TheRoot”.Right:=NIL:
end;
end;
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Co3naHne buHapHoro gepena

Init; °
MakeRoot(1); =

AppendLeft(Root, 2); e e
AppendRight(Root, 3); i ,
AppendLeft(Root”.Left, 4); / \ / \

AppendRight(Root”.Left, 5);

AppendLeft(Root™.Right, 6); ° ° ° ”
AppendRight(Root*.Right, 7);
AppendLeft(Root”.Left".Left, 8); / \

AppendLeft(Root”.Left*.Right, 9);
AppendRight(Root™.Left*.Right, 10) o @
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Obxoabl bBMHapHOro aepesa

o Ipsamon

O [loceTuts KOpEeHb

o0 IloceTuTs JIeBOC MOAAEPEBO /
o [locetuTs mpaBoe OAAEPEBO o e
o OOpaTHBIN

o IloceTuTs JieBOE MOAJIEPEBO

o [locetuts KOpEeHb

o IloceTuTh mpaBoe MOAAEPEBO o ° o 0
0 KoHneBou

o Iloceturs JieBOE TOAAEPEBO

o IloceTuTs mpaBoe MOAAEPEBO

o Ilocetuts KOpeHB o ° @
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[Tpsamon obxon aepesa
1,2,4,8,5,9 10, 3,6, 7/

/
procedure PreOrder(Root: PNode);
begin
If Root=Nil then break;

Write(Root”.Info); / \ / \
PreOrder(Root”. Left); 0 G e 0
PreOrder(Root.Right);

end:;
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ObpaTtHbI 0bxoa, aepeBa

8,4,2,9510,1,6,3, 7 e

/\

procedure PostOrder(Root: PNode); e e
begin
If Root=Nil then break; / \ / \
PostOrder(Root".Left); ,
Write(Root”.Info); ° ° o 0
PostOrder(Root™.Right);

end:;
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KoHLieBou obxop, aepeBa

84910526731 e

/\

procedure ReverseOrder(Root: PNode); e e

begin
If Root=Nil then break; / \ / \
ReverseOrder(Root”. Left); , ,
ReverseOrder(Root”.Right); ° ° o o
Write(Root”.Info);

[ N\
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YHUYTOXEHNE OepeBa

KoHI1eBoii 00X071 C e
VHUYTOKCHAEM BEPIINHBI

procedure DestroyTree(Root: PNode); a °
begin }
If Root=Nil then break; /\ /\

DestroyTree(Root”.Left);

DestroyTree(Root*.Right); ° ° o e
Dispose(Root);
end;
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YHUYTOXEHNE OepeBa

[Ipsimoii 00x01 ¢
YHUYTOKEHUEM BEPIIMHBI

var L, R: PNode;
begin

If Root=Nil then break; / \ / \
L:=Root".Left; |
R:=Root".Right; ° ° o 0
Dispose(Root);
DestroyTree(L);

DestroyTree(R); @
end; o o
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KonnyecTBo BepLUVH B AepeBe
S

function NodeCount(R: PNode): Integer;
var cL, cR: Integer;

begin
If R=NIL then begin
Result:=0;
break;
end;
cL:=NodeCount(R".Left);
cR:=NodeCount(R".Right);
Result:=1+cL+cR;
end;
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KonnyecTtBo BEPLWNH C 3adaHHbIM 3HA4YE€HNEM

- 1S
function Count(R: PNode; E: TInfo): Integer;
var C, cL, cR: Integer;
begin

If R=NIL then begin

Result:=0;

break;
end;
If R™.Info=E then C:=1 else C:=0;
cL:=Count(R".Left, E);
cR:=Count(R".Right, E);
Result:=C+cL+cR;

end;
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BbicoTa aepeBa
S [
function Height(R: PNode): Integer;
begin
If R=NIL then begin
Result:=-1,
break;
end;
nL:=Height(R".Left);
NR:=Height(R".Right);
Result:=1+max(hL,hR);
end;
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Cos3gaHune Konun gepesa

24
procedure Duplicate(R: PNode; var newR: PNode);
begin

If R=NIL then begin

newR:=NIL;

break;
end,
New(newR);
newR”.Info:=R”.Info;
Duplicate(R”.Left, newR".Left);
Duplicate(R™.Right, newR”.Right);

end;
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CpaBHeHNE OBYX OEPEBLEB

S
function AreEqual(R1, R2: PNode): Boolean;
begin
Result:=((R1=NIL) and (R2=NIL)) or
((R1<>NIL) and (R2<>NIL) and (R1”.Info=R2".Info) and
AreEqual(R1".Left, R2”.Left) and

AreEqual(R1".Right, R2*.Right));

end;

OcHoBsl nnporpammupoBanus  © M.JL. [{pimbnep



buHapHoe aepeBo Noucka
-2y

o buHapHOe nepeBo norcka — OMHAPHOE ICPERO,
BEPIIMHBI KOTOPOIO MOAYMHSIIOTCS OTHOIIICHUIO
NOpsIAKa U BKIIFOYAKOTCS B ICPEBO B
COOTBETCTBHM CO CJICAYIOIIUM IIPABUIIOM:

o Ecmu nepeBo mycroe, TO CO3/1aTh IEPEBO, KOPEHD
KOTOPOI'O XPAHUT 3HAYECHNE BKIIOUAEMOM BEPIIHBI.

o Ecnu nepeBo He mycToe, TO CPAaBHUThH 3HAYECHUE
BKJIFOUA€MOW BEPIIMHBI CO 3HAYCHUEM B KOPHE JIEPEBA.
m Eciu 3HadeHue BKIIIOYaEeMOU BCPIIWHBI MCHBIIIC 3HAYCHU A

B KOPHC, TO BKIIFOUYHUTH BCPIINHY B JICBOC ITIOAACPCBO

(pEeKypCHUBHO).

m Ecnu 3HaueHue BKIIOYAEMOU BEPIIUHBI OOIbIIE 3HAYCHUS
B KOPHE, TO BKJIFOUUTH BEPIIMHY B MIPABOE IMOJJIEPEBO

(PEKypCHUBHO).
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BkntoyeHne BepLUMHbI B ePeBO Noucka

234
procedure Include(var R: PNode; E: Tinfo);
begin
If R=NIL then begin
New(R); R™.Info:=E; R™.Left:=NIL; R*.Right:=NIL;
break;
end;
If E<R”.Info then
Include(R".Left, E)
else
If E>R”.Info then
Include(R".Right, E);
end;
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[lonck BepLUMHbI B AepeBe Noncka
3

function Find(R: PNode; E: TInfo): Pnode;
begin
If R=NIL then begin
Result:=NIL;
break;
end;
If E<R”.Info then
Result:=Find(R".Left, E)
else
If E>R”.Info then
Result:=Find(R".Right, E)
else
Find:=R;
end;
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[lonck BepLUMHbI B AepeBe Noncka
3

function Find(R: PNode; E: TInfo): PNode;
begin
while R<>NIL do begin
If E<R”.Info then
R:=R".Left
else
If E>R”.Info then
R:=R”".Right
else
break;
end;
Result:=R;
end;
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CnunaHune oepeBbeEB Noucka

2264
procedure Merge(var R1: PNode; R2: PNode);
begin
IT R2=NIL then break;
Include(R1, R2”.Info);
Merge(R1, R2”.Left);
Merge(R1, R2*.Right);
end;
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YOoaneHue BepLUHbI
A2

procedure DeleteNode begin
(var Root: PNode; X: TInfo); IT Root=NIL then break;
var If Root”™.Info>X then
DeleteNode(Root".Left,X)
V: PNode; else
If Root”.Info<X then
procedure Descend(var R: PNode); DeleteNode(Root".Right, X)
begin else begin
: : V:=Root;
It R%.Right<>NIL then if VA Right=NIL then
Descend(R”.Right) Root:=VA Left
else begin else
VA Info:=RA.Info: If VA.Left=NIL then
V:=R: Root:=V".Right
R:=RA Left: else
' ' ’ Descend(V/.Left);
end; Dispose(V);
end; end;

end;
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