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buHapHbIe AepeBbs

N

BuHapHoe AepeBo — AEpPEBO, Y KaXKAoro y3na
KOTOPOro CYLLECTBYET He H6onee Yem ABa NoaaepeBa

A

data data
data data data

/NN

data data data data
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CTpyKTypa "6bMHapHoe

nepeo”

typedef double TreeData;

struct Tree

{
TreeData data;
Tree * left, * right;
Tree * up;

7

data

data
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Co3aaHue y3na B gepese

MOXHO [06aBAATb Y3/1bl

C OHON CTOPOHBI

&

Henb3ga AobaBnATb

MOXHO A06aBnsTb Y3/ibl

7 y3nb

data‘




Co3aaHue y3na B Aepese

enum TreeAlign {Left, Right};

;
T
{

>e * createNode (TreeData data, Tree * superNode, TreeAlign align)

Tree * result = 0;

if (!superNode)

{
//HOBOE AepeBo
//1

}

else if (align == Left && superNode->left == 0 ||
align == Right && superNode->right == 0)

//1

result = new Tree;
result->data = data;
result->up = 0;
result->left = 0;
result->right = 0O;

{

//nobaBneHune B CyLLECTBYIOLLEE
//nepeBo
/12

}

return result;

/12
result = new Tree;
result->data = data;
result->up = superNode;
if (align == Left)
superNode->left = result;
else superNode->right = result;
result->left = 0;

| result->right = 0;



[1obaBneHne noaaepesa




[1obaBneHne nogaepesa
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{

‘Tree * linkSubTree (Tree * superNode, Tree * subTree, TreeAlign align)

if (IsuperNode || 'subTree || subTree->up) return O;
if (align == Left && !superNode->left)

{
superNode->left = subTree;
subTree->up = superNode;
)
else if (align == Right && !superNode->right)
{
superNode->right = subTree;
subTree->up = superNode;
)

else return 0;
return subTree;




HaBurauusa no aepesy

N

Tree * left (const Tree * node)

Tree * right (const Tree * node)

Tree * up (const Tree * node)

return node ? node->left : 0;

return node ? node->right : O;

return node ? node->up : 0O;




YaaneHue noaaepesa

N

Tree * cutSubTree (Tree * superNode, TreeAlign align)
{

if (IsuperNode) return 0;

Tree * subTree = 0;

if (align == Left && superNode->left)

{
subTree = superNode->left;
subTree->up = 0;
superNode->left = 0;

}

else if (align == Right && superNode->right)

{
subTree = superNode->right;
subTree->up = 0;
superNode->right = 0;

}

return subTree;




YHuU4YTOXXEHMe noaaepesa

N

YT06bl YHNUTOXNTb NOAAEPEBO HEOOXOAMMO:

1. YHWUUYTOXWUTb CCbUIKY Ha Hero

data data
2. YHUUYTOXUTb NIeBOe NoaaepeBo
3. YHMUTOXWUTb NpaBoe noaaepeBo
4. YHUYTOXWUTb KOPHEBOW 3NEMEHT
data data

VAN

data data




Pekypcus
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PekypcmBHas NoCneaoBaTeNbHOCTb — TaKas
nocneaoBaTeNbHOCTb, MAe KaXkKabl NOCeAyoLWmMA YnieH
onpeaensieTcs Yepes HeCKOSbKO NMpeablayLmx

Yucna ®uboHayun: a; =0,a;, =1, a,= a,_; + a,,

int fibo (int index)

{
if (index > 1) return fibo (index — 1) + fibo (index - 2);
else if (index == 1) return 1;
else return 0;




YHuU4YTOXXEHMe noaaepesa

f
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void deleteTreeRecursive (Tree * root)

{
if (root->right) deleteTreeRecursive (root->right);
if (root->left) deleteTreeRecursive (root->left);
delete root;
}
void deleteSubTree (Tree * root)
{
if (root->up)
{
if (root->up->left == root) root->up->left = 0;
if (root->up->right == root) root->up->right = 0;
}

deleteTreeRecursive (root);
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Ob6xon nepesa

3apada: 0bouTH BCe y3/bl AepeEBa N COBEPLINTb Hafa
HUMKW Kakne-nnbo aencrems (HanpuMmep pacnedataTtb
coaiepXxnumoe)

ANroputmM:

1. CoBepwmnTb AENCTBUE Ha[ KOPHEBbLIM Y3/10M
2. ObouTn neBoe noaaepeBo

3. ObouTn NpaBoe noaaepeBo
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Ob6xon nepesa

void traverseTree (const Tree * root, void (*action) (const Tree *))
{
if (root == 0) return;
action (root);
if (root->left) traverseTree (root->left, action);
if (root->right) traverseTree (root->right, action);

¥

void printNode (const Tree * node)

{
if (node->up == 0) printf ("(root)");
if (Inode->left && !'node->right) printf ("(leaf)");
printf ("data = %lIg\n", node->data);

}

int main (){

[*...*/ traverseTree (root, printNode); /*...*/
¥
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YKazaTtesb Ha PYHKLMIO

OnuncaHne QyHKUUK:
BO3BpaLLaeMbIN_TUN UMS (CNUCOK_TUMOB_MapaMeTpoB);

OnpeaeneHune ykasatens Ha QYHKLUMIO:
BO3BpallaemMbin_Ttun (*nmsa) (cnmcok_TMNoB_NapaMeTpoB);

typedef size_t (*functionType) (char const *);
functionType stringLength = strlen;

//size_t (*) (stringLength char const *) = strlen;
stringLength (str);




N

Ob6xon nepesa

//3Ta DyHKUMA paboTaeT TONbKO AN HEMOANMDULIMPYIOLLNX AENCTBUM
void traverseTree (const Tree * root, void (*action) (const Tree *));

//Hemoanduuupytollee aencresmne
void printNode (const Tree * node);
//Moandurumpytolee aencTene — HyxxHa apyras dyHkuus traverseTree

void initNode (Tree * node);

//3Ta DyHKUMA paboTaeT TONbKO AN HEMOANMDULIMPYIOLLMX AEUCTBUN
void traverseTree (Tree * root, void (*action) (Tree *));
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N-nepeBo: NOCTaHOBKa
3a1a4M

HeobxoanMMo peann3oBaTtb CTaHAapPTHbIN Habop
onepaumn Haa AepeBoM, KOTopoe obnaaaet
cneayowmMMmn CBOUCTBaMU:

1. Y kaxpaoro y3na MoxeT 6bITb He 6onee yem N
noanepeBbLEB

2. [locTyn K noaaepeBbsaM OCYLLECTBNAETCH yepes
LIeNOYNCIIEHHbIE NHAEKCHI

3. [Npwn pobaBneHnn/yaaneHmnn nogaepeBbEB B Y3e
WNHAEKChl OCTallbHbIX NOAAEPEBLEB AAHHOIO Y3713
He MEHSI0TCH




[IpoekTupoBaHue N-aepeBa

N

%
Llenn npoekTnpoBaHUA:

1. Peanun3oBaTb (PYHKLMOHANbHOCTb, 3a/10XKEHHYIO
B MOCTAQHOBKE 334a4u B BUAe Habopa dyHKLMNK

2. Habop dyHKUMM aomkeH 6biTb MO BO3MOXHOCTU
NONHbIM — MOML30BATENIO AO0/IHKHO ObITb 4OCTATOYHO
3HaHUA DYHKLUMN U UMEHU CTPYKTYPbI, HO HE ee noneu

3. [epeBo Bceraa AO/MKHO HaxoaAnTbCA B paboTocnocobHOM
COCTOSIHUM NPU YCIOBUM COBMOAEHNS OrPaHUYEHUN Ha
Mcnosnb3oBaHne aepesa. OQHMM U3 OrpaHNYEHUN
SIBNSIETCSA BO3MOXXHOCTb MPSIMOro A0CTYrNa TOJIbKO
K OrpaHNYEHHOMY MHOXXECTBY Moneu



CtpykTypa NTree

A
N

typedef double NTreeData;
int const MaxSubNodes = 10;

struct NTree

{
NTree * subNodes [MaxSubNodes];

NTree * up;

hor




HaBurauusa no aepesy

N

//B cnyyae owmnbku Bo3BpawiaeT 0
NTree * goUp (const NTree * node);

//B cnyyae owmnbku Bo3BpawaeT 0
NTree * goDown (const NTree * node, int index);




[1o6baBneHue/ynaneHme

A
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//Bo3BpallaeT yKka3aTesib Ha HOBbIW Y3€n

//B cny4ae owmnbku — 0

NTree * createNode (NTreeData data,
NTree * superNode, int index);

//Bo3BpallaeT yKka3saTeslb Ha noaaepeso

//B cny4ae owmnbku — 0

NTree * linkSubNTree (NTree * superNode,
NTree * subNTree, int index);

//Bo3BpallaeT yKkasaTesb Ha noaaepeso

//B cny4yae owwmnbku — 0

Tree * cutSubNTree (NTree * superNode,
int index);




O6xon N-gepeBa

N

void deleteSubNTree (NTree * root);

void traverseTree (const Tree * root,
void (*action) (const Tree *));

void traverseTree (Tree * root,
void (*action) (Tree *));




N

[pyrmne pyHkunn ansa N-pepesa

NTreeData getData (const NTree * node);

void setData (NTree * node, NTreeData value);

//B cny4yae owmnbkn Bo3BpallaeT -1
int findFreelndex (const NTree * node);
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