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(avadpopkdc oplopog)
"Eva 0évdpo t eivat éva TemepAGIEVO [N KEVO GUVOAO GTOLYEIWDV.
‘Eva amd T ototyeio avtd ovoudleton pifa, eved ta vToroto
otoyeia (av vapyovv) empepifovral oe dEvopa Tov ovopudlovTot

VT0dEVIpa TOL t
o BaBuédg evic otoryeiov givatl o aptfpuodg Tmv modimy Tov £xel

o BaBudg tov 8évdpov eivar o péyiotog fabuog tv ototyeimv Tov
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Optopot (ouvv.)

(avadpopukdc opiopog)
"Eva dvadiko 8évopo t eivarn pio menepacpévn (TBavmg kevr)
ovAloyn otolygimv. Otov 10 dvadikd dEVOPO dev eivarl KEVO, TOTE
&xel pia piCa kot To veodoma ototyeia (av vEdpyovv) empepilovral
o€ 600 dvadiKd dEvopa Tov ovoudlovtol To oplotepd kat 1o de€1d

VT0dEVEPO ToV t

[0t Tec:
To oy£610 evog dvadikol dévopov pe n atoygia (n > 0) &xet axpifmg
n-1 axpég
‘Eva 6vadikd 6£vopo tyoug h (h > 0) £xet tovrdyiotov h kot to moAy
20-1 orovysio
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Optopot (ouvv.)

otoryeio (koppog)
oK °
VITOSEVIPO

Tod1d, yoviog, Tpdyovog, e o

ondyovog
pLovomdTt Q e G
byog (Babog)

eminedo

@OAAO, EcmTEPIKOL KOUPOL @ o °
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[TAnon nat Xopminowpéva Avadind Aévdpa

Mpeg (full) dvadukd 6&vdpo Vyoug h gival ekeivo To dvadtko dEVEPO,

10 omoio mepiéyel axpiPmc 2"-1 otoryeio

0 Mnropovue va apduicovpe omd 1 fmg 2P-1 to otoryeio evog
TANPOLG SLABTIKOV 6EVOpOoV Vyoug h, EexvavTag omd To eminedo 1
1pog 1o eminedo h ko, péca og Kabe eminedo, and AploTEPAE TPOG TO.
oek1a

Zouminpwpévo (complete) dvadikd d€Evopo youg h etvar ekeivo 10

dvad1kd 6EvOPo, TOo 0mOio TPOKVTTEL Ald £vol TANPEC HLOUSIKO dEVOPO

vyoug h gdv Sraypayovpe k otoyeia pe apiOunon 21, yio 1 <i<k (k

>0)
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[8totnteg TPV / cLUTANEOUEVELY SLUSIKKY
OEVOQWY

To mTAn00g TV eOAL®VY 6 éva un Adgl0 TANPEG dVASIKO SEVOPO
glvar katd 1 peyaddvtepo omd 10 TAN00G TV E0OTEPIKOV KOUPOV
(21 ko 2M1-1, avticToryo)

‘Eotw i (1 <1< n) o apiBudg evog otoryeiov evog CLUTANP®UEVOD
dvaduKov dEVEpoL:

o Avi= 1, 10 otoiyeio givar 1 pia, aAAdg eivor mandi tov kOpPov pe
apOpo /2]

o To opiotepd Tov mondi Exet apOpd 2i (av 21 < n, GAAMMS dev €xel
aplLoTEPO TALdL)

o To 6e&16 tov moudi £yt apBud 2i+1 (av 2i+1 < n, aAMdg dev €xel 0510
moudl)

Amodei&elg pe panpotikn eraymyn
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‘ 2TOTINY] AVATIRAOTAGY] dLAOKOL BEVOEOL (pe
TULVOoL)
= Boaociletar oty mponyoduevn 1010 Tto (TOV GCOUTANPOUEVDY
SVAdIKDOV dEVIPOV)
n [IpoPAnpa: omatdin ydpov 6tav Aeimovv ToAAd otoyyeia (Yo vo
Yivel o 0€vopo TANPEC)
o ‘Eva 8évdpo pe n ototyeia Bo pmopovoe

Vo oAt OEL TTivaka peyéovg uéxpt

Ko 2"-1 (m mepintwon tov de&idv AoEnv
SVASIKAOV dEVOPWV)

A[s[e] o] [#
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Ylomoinon
OLASINOV

OEVOPOL e

A[s[e] o] [#

TUVORX
Oéon 1234|567
Tovidg -1 (1122|313 (ot padnpartikoi tomot

TPOKVTTOLV O TNV
W10 TOV

AgEl mondi 30517 -] -—-1|-]- CLUTANPOUEVOV
SVadIKOV SEVOPmV)

Apiotepd moudi 21416 - | —-|-

Apiotepdc
adeAPOG —- | —-12]|-4|-1]16

Ae&6g adehpog | - | 3 | - | S5 | - | T | -
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20VOEBEUEVY] AVATIAOACTACT] SLAOIUOD

OevOOL (pe OEIUTEQ)

H 1o onpo@iing viomroinon

Ka0e oroyeio avtiotoryel o€ £va kOUPo pe éva medio dedopévmv
(data) ko 000 wedia cuvdéopmv (LeftChild, RightChild)

0]A] ] | .
(W] S]] [ )

™ Y
o[b[0] [o]E[0]
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ATA BinaryTree

AbstractDataType BinaryTree {

instances: collection of elements; if not empty, the collection is partitioned into
a root, left subtree, and right subtree; each subtree is also a binary tree;

operations

Create (): create an empty binary tree

ISEmpty (): return true if the tree is empty, return false otherwise

Root (x): x is set to root element; return false if the operation fails,
return true otherwise

MakeTree (root, left, right): create a binary tree with root as the root
element, left (right) as the left (right) subtree.

BreakTree (root, left, right): inverse of create

PreOrder: preorder traversal of binary tree

InOrder: inorder traversal of binary tree

PostOrder: postorder traversal of binary tree

LevelOrder: level-order traversal of binary tree
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Khdomn BinaryTreeNode

class BinaryTreeNode {
public:
BinaryTreeNode() {LeftChild = RightChild = 0;}
BinaryTreeNode(const T& e)
{data = e; LeftChild = RightChild = 0;}
BinaryTreeNode(const T& e, BinaryTreeNode *I,
BinaryTreeNode *r)
{data = e; LeftChild = I; RightChild = r;}
private:
T data;
BinaryTreeNode<T> *LeftChild, // left subtree
*RightChild; // right subtree

Aopéc Aedopévwy

KAoon BinaryTree

class BinaryTree {
public:

BinaryTree() { root = 0; };

~BinaryTree(Q) { };

bool IsEmpty () const {
return ((root) ? false : true);

}

bool Root (T& x) const {
// Set x to root data - Return false if no root
if (root) { x = root->data; return true;}

else return false; // no root
}
private:
BinaryTreeNode<T> *root; // pointer to root

¥
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[Toagetg mave oe dvadina GevdE

[Ipocdropiopodg Kyyovg, TAH0oVg GToLyEiDY
Anovpyia avtrypdpov

[Mapovciaon dévdépov oe povada e£650v

Awypagn d€vdpov

Yrohoyiopdg Ekppacng (av givar 6&vopo Ekepacng)

O)a to Topomavm EKTEAOVVTOL LE GUGTIUOTIKO TPOTO LUE TN
Agrtovpyia d1dcy1oNg TOL dEVOPOL
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Awdoyton 6évdpou

Ka0e dradcacio erickeyng OAwV T@V KOUP®V evog 6EvEpov,

aKpIP®G pio eopd tov kabéva, ovopdletol diboyion (traversal).

o IIpodwreraypévn didoyion (preorder): T kdBe koppo,
EMOKENTOUAOTE TPMTA TOV id10 TOV KOUPO, EmELTa Tovg KOUPOLG
TOV 0PLOTEPOD TOL VITOOGEVOPOL KOl GTI GUVEYELD TOVG KOUPOVG
oV 0&£100 TOV VTOOEVIPOL.

o Meradwrerayuévny Sidoyion (postorder): 'a kébe kouPo,
EMIOKENTONAGTE TPDOTA TOLS KOUPOVG TOV OPIGTEPOV TOV
V0dEVOPOUL, £MELTA TOVG KOUPOVG TOV 0£10V TOV LTOSEVIPOD Kot
o711 GLVEYELD TOV 1810 TOV KOUPO.
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Awdoyion 6évdpou (ouv.)

o Evdodwretaynévny Sidoyion (inorder): I'a kdOe koppo,
EMOKENTOUAOTE TPMTA TOVG KOUPBOLG TOV APIGTEPOD TOV
VTOOEVIPOUL, EMELTa TOV 1010 TOV KOUPO KOl GTN GLUVEYELD TOVG
KOpPoVG ToLv €100 TOV VTTOJEVIPOU.

o Koata oepd emnédwmv (level order): Emokentopocte toug
KOUPovg Katd emineda, amd ndvo (tn pila) Tpog T KAT®, Kot
péca o€ éva eninedo amd aplotepd TPog T SeEId.

O1 3 Tpdteg uébodot givar avadpouikég eva 1 4" eival ETOVOANTTIKY
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Awdoyion 6évdpou (ouv.)

[IpodwoteTaypévn;: o

A,B,D,C,E,G,F,H,I1

Metadiatetoypévn:

D,B,G,E,H,ILF,C, A e e
Evdodiatetaypuévn:

et g cnsion @ (& ()
Kotd oepd emmédwv:
A,B,C,D,E, F,G,H,I
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Avadpopinég pébodot draoytong

void PreOrder(BinaryTreeNode<T> *t)
{// Preorder traversal of *t.
if () {Visit(t); PreOrder(t->LeftChild);
PreOrder(t->RightChild); }
}

void InOrder(BinaryTreeNode<T> *t)
{// Inorder traversal of *t.
if () {InOrder(t->LeftChild);
Visit(t); InOrder(t->RightChild); }
}

void PostOrder(BinaryTreeNode<T> *t)
{// Postorder traversal of *t.
it (t) {PostOrder(t->LeftChild);
PostOrder(t->RightChild); Visit(t); }
}
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Awdoylon nata oelpa eNLIESWY

void LevelOrder(BinaryTreeNode<T> *t)
{// Level-order traversal of *t.
LinkedQueue<BinaryTreeNode<T>*> Q;
while (t) {
Visit(t); // visit t
// put t’s children on queue
if (t->LeftChild) Q.Add(t->LeftChild);
if (t->RightChild) Q.Add(t->RightChild);

// get next node to visit

try {Q.Delete(t);}
catch (OutOfBounds) {return;}
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Eyappoyn ddoylong: vnoroyiopog dhouvg AA

int Height(BinaryTreeNode<T> *t) const {

// Return height of tree *t - PostOrder traversal!!!
if (It) return O; // empty tree
int hl = Height(t->LeftChild); // height of

left subtree
int hr = Height(t->RightChild); // height of

right subtree
it (hl > hr) return ++hl;
else return ++hr;

}
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