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AevTpa

e To B&vTpo €ival pia KAaoiki) avadpopikn Sour

e 'Eva devTpo anoTeAeiTal ano unodevTpa ...

e ... kaBeva ano Ta onoia PNopei va BswpnOei
w¢ eva (aAAo) OevTpo

e ... MOU HE TNV O€IPA TOU ANOTEAEITAl Ano unodevTpa
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this is a tree

this is a tree this is a tree

/ \ / \
this is a tree this is a tree this is a tree this is a tree
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Auadika devtpa avalnTnong

Ta duadika devTpa eivail €I0IKN NEPINTWOTN OEVTPWY,
Onou kabe kopPoc £xel (To NoAU) dUO UNOJEVTPA

H kaTaokeun TOuC PUMNOpPEi va YIVel JE TETOIO TPOMO
£TOl WOTE va unooTnpileTal ypnyopn avalnrtnon
Kavovag: Na kabe koupo pe kA1di v, 0ol o1 KouBol
TOU APICTEPOU UMOJEVTPOU £XOUV KAEIOIO HIKPOTEPT
TOU v, Kal OAol ol kKOJBol Tou Oe€lou unodevTpou
£XOUV KAEIOIO HEYAAUTEPO TOU v

e pMNopei va akoAouBnBsi kal o akpIiBOc avanodoc Kavovag

Av To devTpo €ival Icopponnpevo (balanced),
n avalntnon anaitei Ta&n peyeboug log,N Brpara
onou N To NANBOC TwV KOPPWV Tou dEVTPOU
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struct btree {
int key; /* plays the role of a search key/id */
.. /* more data, irrelevant for this example */
struct btree *left, *right;

s

void btree 1nit (struct btree **root) {
*root = NULL;

struct btree *btree new()
return (NULL) ;
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struct btree *btree find(struct btree *root, int key) {
if (root == NULL) {
return (root) ;
}
else if (key == root->key) {
return (root) ;
}
else if (key < root->key) {
return (btree find(root->left, key));
}
else /* key > root->key */ {
return (btree find(root->right, key));
}
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Aiaoyion duadikwv OevTpwV

e H diaoxion evoc duadikou devTpou avalTnong
LMOPEI EMIONC va Yivel EUKOAA JE avadPopIKO TPOro

e Mnopei va Yivel ENICKEYPN TWV KOPPWV ToUu OEVTPOU
UE «au&ouoa» n JE «PBivouoa» aeIpa

e AvaAOywWC PE TO NWC EIGAYOUNE TNV avadpoun yia Ta
UNodEVTPA OTOV KWOIKA TNG 01a0XIoNG
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ue av&ouoa oeipa TIHWV

vold btree traverse inc(struct btree *root) ({
if (root != NULL) {
btree traverse inc(root->left);
printf ("%d ", root->key);
btree traverse inc(root->right);

}
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ue Bivouoa oeipa TINWV

vold btree traverse dec(struct btree *root) {
if (root != NULL) {
btree traverse dec(root->right);
printf ("%d ", root->key);
btree traverse dec(root->left);

}
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[MpocONnkn KOuPBoU

e Avalntnon pe Baon 1o KA€1di v TOU KOUPBOU

e Av 0 kOuBoC BpeBEi, viveTal XeIpIoPOC OINAOTUMNOU
e anoTuxia NPoodNKNC N avTiIKaTaoTaon TwV OEOONEVWY

e Av 0 KOuPoC dev BpeBei, TOTE 0 TEAEUTAIOC KOWPBOC
MouU EMNICKEUTNKAUE €ival O YOVIOG TOU VEOU KOUBoU

e O vEOC KOMPOC el0ayeTal WS PUAAO, KATW ANO TOV
KOJBO onou oTapatnoe n avalntnon

e Qc pida TOU avTIoTOIYOU UMOJEVTPOU, CUN(PWVA HE
TN cUHBaon avalnTnong
e £0TW OTI TO KA€IOi TOU PUAAOU €ival v'
e av v <V, 0VEoC KOHUPOC yiveTal n pida Tou UNOBEVTPOU left
e av v>vV', 0 VEOC KOUPOC YiveTal n pida Tou uNodeVTPoU right
e Ta unodevTpa Tou veou KOUPou eival keva (NULL)
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add 8
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add 12
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/%
* 1f a node with <key> is found, return a pointer, else NULL;
* always return the parent of the node where the search ended
*/
void btree findO(btree *root, int key,
btree **node, btree **parent) {

btree *curr=root, *curr parent=NULL;

while ((curr != NULL) && (curr->key != key)) {
curr parent = curr;
1f (key < curr->key) { curr = curr->left; }
else { curr = curr->right; }

}

if ((curr != NULL) && (curr->key == key)) {
*node = curr;

}

else {

*node = NULL;
}

*parent = curr parent;

} MAoovoauuariouoc 11 33 Smiooc Aalnc
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int btree insert (btree **root, btree *node) {
btree *curr, *curr parent;

btree findO(*root, node->key, &curr, &curr parent);

1if ((curr != NULL) && (curr->key == node->key)) {
return(0); // no dublicates allowed

node->left = NULL;
node->right = NULL;

1f (curr parent == NULL) {
*root = node;
}
else 1f (node->key < curr parent->key) {

curr parent->left = node;
}
else {

curr parent->right = node;

}

return(l) ;
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Agaipeon koupou (anAn nepintwon)

e Avalntnon pe Bacn Tov KAEIBI v
e Av 0 KOUBoC dev Bpebdei, TepuaTidoupe

e 'EoTw OTI 0 KOPPOC BpeONKE Kai ival pUAAO

o AANGACloupe TOV OEIKTN OTO AVTIOTOIXO UNMOJEVTPO
TOU YOVIOU TOU O€ NULL

o E101xN nepinTwon: o KOPPROC sival n pida Tou
devTpou (OevV £XEl YOVIO)
e AMaloupe Tnv pila 0 NULL
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btree *btree remove (struct btree **root, int key) {

struct btree *curr, *curr parent;

btree findO(*root, key, &curr, &curr parent);

if (curr == NULL) { return (NULL); }

if ((curr->left != NULL) || (curr->right
return (NULL); /* not a leaf node */

1f (curr parent == NULL) ({
*root = NULL;

}

else 1f (curr parent->left == curr)
curr parent->left=NULL;

}

else {
curr parent->right = NULL;

return (curr) ;

}

'= NULL)) {

MpoypappaTioyoc 11 43
THMMY, MavenioTrpio Osocaliag

>nipoc AGANnG
lalis@uth.gr




A@aipeon koupou (Yevikn nepinTwaon)

e Avalntnon pe Bacn Tov KAEIBI v
e Av 0 KOUBoC Oev Bpedei, TepuaTidoupe

e 'EoTw OTI 0 KOPPBOC BpebNKe kal dev €ival pUAAO

e TOTE €ival n pida evoc UNOJEVTPOU

e [lpenel va avTikataoTabei pe kanoiov KOUPO £T0I
wOTE va diaTnpEeiTal n ouvenkn Tn¢ avalntnong

e Mpoayoupe w¢ vea pida Tou avTioTOIXOU
UNoOEVTPOU TOV HEYAAUTEPO KOUPBO TOU ApPICTEPOU
uno®OEVTPOU N TOV HIKPOTEPO KOUPO Tou BeEIOU
UNodEVTPOU TOU KOUPBOU NPOC anouakpuvon
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10 OO0UC EXOUV KEPIA

e [lpoonabnoTe va BpeiTe Hovol oac Ta BnuaTa Tne

anopakpuvonc KOPPBoU TNV YEVIKN NMEPINTWON
e 0 KOPBoC v cival pUAO, apa aiyoupa £XEl TOUAAXIOTOV £va
unodevTpo (apioTepo N O&i N kal Ta dUo)

e [pawTe KWOIKA YIa TNV avalnTnon OTO APIOTEPO
(kai, avanoda, oto O€&i) unodEVTPO TOU KOUBOU NpocC
agpaipeorn, €101 WOTE va Bpedei o peyaAuTepPOC (Kal,
avanodda, o PIKPOTEPOC) KOWBOC «avTikaTaoTaTne»

o JKEPTEITE TIC NEPINTWOEIC NOU UNAPYXOUV YIA AUTd

Ta unodevTpa Kal TIC AVTIOTOIXEC EVEPYEIEC MOU
anaiTouvTdal yid va Yivel owaoTa n avTiKkaTaoTaon
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E€icopponnon

e To OEVTPO UMOPEI Va XAOEl TNV «I00pPONIa» Tou
e AOYw TNC (Tuxaiac) o€ipag e TNV onoiac NPoaoTiBevTal OTOIXEID
e NOYw TNC (Tuxaiac) osipdac Je TV onoia apaipouvTal oToIXEIa

e AKpaia NEPINTWON: TO JEVTPO «EKPUAIETAI»
o€ pia (Ta&ivounuevn) Aiota
e noAunAokoTnTa avadnrnong yiverar O(N) avTi yia O(log,N)

e AUON: NpENEl va YIVOVTAl EVEPYEIEC EEICOPPOMNMNOCNG
Tou devTpou (balancing)
e nepIodIKA N KABs popa Mou YivETal El0aywyn/anoyakpuvon
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AvanapaoTaon/anoTiynon EKPPAacEwyV

e Ta duadika OevTpa WMOPEl va xpnaiponoinbouv
Kal yia TNV E0WTEPIKN avanapaocTaon KPpAacewy

* N.X. ApPIOUNTIKWV EKPPACEWV O YAWOTEC NPOYPAUUATIONOU
yia Tnv unoponénon Tn¢ osipac/naparAnAicpou anoTipnong

e O1 KOMBOI NoU dev €ival PUANG, NEPIEXOUV TEAEOTEC

e Ta opiopaTa (UNopei va €ival CUVOETEC EKPPATEIC)
BpiokovTal 0TO apIoTEPO KAl OTO OEE UNOJEVTPO

e Ta diapopa napakAadia Tou dEVTPOU PMNOPEi va
anoTiunBouv/ekTeAeoTOUV NApaAAnAa PETA&U Touc
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Alaoxion 0EVTPOU EKPPACNC

e Mnopei va yivel pe diapopeTIKOUC TPOMOUC

e KABE TPOMOC aVTIOTOIXEI O€ MIa OIaPOPETIKN GUVTAKTIKN
avanapaoTacn yia Tnv idia apiBunTikn EKppacn

e pre-order: o TEAEOTNC NPIV Ta opiouaTd
o prefix notation

e post-order: o TEA€OTNC YETA Ta opioUATA
e postfix notation

e in-order: o TEAEOTNC avaueca oTa opiouaTa
e infix notation (auTo Nou ¥pnoiIPonoIoUPE cuUVNBWC)
 Maparnpnon: n infix avanapactacon dev exel
EekaBapec NpoOTEPAIOTNTEC

e MPEMEI VA OPIOTOUV NPOTEPAIOTNTEG YIA TOUC TEAEOTEC
Kal OgIpd anoTiUNoNG Yia TEAEOTEC id1AC NPOTEPAIOTNTAG
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