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int findRank(int a[], int N, int k)
REXB. FitE LT, ‘

1. Y—b: ﬁailla[]%d\émntﬁ (BIE) 1cBF (V— M L7-EE% b[] &75.
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1) MBI, Y— MOV TEZS. UTn7ue s 5 A0BE insertionSort & Bk
quickSort i¥, BHEZERLTHES a[]2/hSWIE (FIE) 2Y— b3, ANn3ET7L
FY X hid insertionSort (ZBMEA Y — b, quickSort 3714 v 2 Y —+Thd. 7
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, swap(a[jl,a[j-11) swap(a[i],a[i])
{3,9,4,6,1,5} ‘ - [c] - [D]-
{1,3,4,5,6,9}
{9,6,5,4,3,1} ' 15 6
{1,3,4,9,6,5} - 3 7
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using namespace std;

void insertionSort(int a[j, int N) { // a[]%&IEIzY—F
for (int 1 =1; i < N; i++) { .

int j = i;

while ( j > 0-8&% | A |) {
swap(al[jl, a[j - 1]1); // Z D% swap DEITEIEE 35K
-3

}

}
¥

int partltlon(lnt a[], int low, int hlgh) {
int pivot = a[high];
int'i = low - 1;
for (int j = low; j <= hlgh -1; J++) {
if (a[j] <= pivot) { v
i++;

swap(a[i], a[jl); /] OB swap O EITEIE A K
} . .

swap(a[i + 1], a[high]);
“return 1 + 1;

}

void quickSorti(int a[], int low, int high) {
if (low < high) {
int pi = partition(a, 1ow, high);
B

}
}

void qu1ckSort(1nt a[], int N) { // a[]ZfEz Y —
quickSorti(a, @, N-1); -
}
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using namespace std;

template <class T> class BinNode { /] ZHROEEDI S A
private:
T data;
BinNode<T> *left “*pight;
public: -
‘BinNode(T d BinNode<T> *1 NULL BlnNode<T> *¥r = NULL) {
data = .d; left = 1; right =
} .

friend class BinarySearchTree;

b

class BinarySearchTree { .
BinNode <int>* root; // MIERZIEITHRA L%
public: , '
BinarySearchTree( ) { root = NULL; }; // #IHiRiEL &%
-~BinarySearchTree( ) { makeEmpty( root ); }; // TALI 74 ,
bool insert( int key ) { return insert( key, root ); }; ‘
; /] RIBREIEAE LTEM
bool find( int key ) const { return find( key, root ); }; .
S/ BEREZIERE LTHRE
bool remove( int key ) { return remove( key, root ); };.
private:
bool insert( int key, BlnNode<1nt>* & tree);
void makeEmpty( BinNode<int>* tree ); .
bool find( int key, BinNode<int>* tree) const;
bool remove( int key, BinNode<int>* & tree );
int removeMin( BinNode<int>* & tree );

}s

void BinarySearchTree: :makeEmpty( B1nNode<1nt>* tree ) {
if ( tree != NULL ) { ‘

makeEmpty( tree->left );

makeEmpty( tree->right );

delete tree;

}
/1 R =V~ L
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bool BinarySearchTree::insert( int key, BinNode<int>* & tree ) {
if (tree == NULL) { : '
tree = new BinNode<int> ( key ); // TER DB
return true; ‘ : , ’
}
else if ( tree->data == key ) // key THEXbLhicT—#H
return false; /] TTCREETIHAIEMLARY
else if ([_A |) ‘ ‘
‘ return insert( B _|); // EWMHSAEBROICER
else

return insert( ); // E%Bﬁ*%ﬁﬂ%ﬂ’ﬂ#:ﬂ?ﬁ%

}
I F—5 B R B B |
bool BinarySearchTree::find( int key, BinNode<int>* tree ) const {
if ( tree == NULL ) | // key TEZOII=F—ZIIFEELRWV
return false; ‘
else if ( tree->data == key ) // key THEZ bNh-TF—F 2 %R
return true; ‘ ,

else if ( [ A ) ' C
return find( [ B |); // ERHALBROICESR
else o '

“return find( Y /) EESAR EREICER
}

/1 WA=V~
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bool BinarySearchTree::remove( int key, BinNode<int>* & tree ) {

if ( tree == NULL ) // key TEZbIhEF—ZIIFELRNY
return false; » :
else if ( tree->data == key ) { // key THEZXBIhETF—F%2HER
if( tree->left == NULL || tree->right == NULL ) {
o /]l FBR1OUTDOHE
BinNode <int>* toBeRemoved = tree;
if ( [ D ]!=nNuLL )

, tree =D _|;
else . ‘
tree=[ E |;

delete toBeRemoved;
)
else // FMH2o0H3HEE
tree->data = removeMin( _ )

return true;

, _
else if ([_A ])
return remove( | B | - )s 1/ E*Bﬁ*%ﬁkﬁﬂ'] THRFR

else

return remove( [ _C | ); /] BREHAEERIICER

/] BANDF— R OTE A R EIRT 2 R

int BinarySearchTree::removeMin( BinNode<int>* & tree ) {

assert( tree I= NULL ); // ”@ﬁ#uﬁbfﬁ{’ﬁféﬁb\ﬁ_
if ( I= NULL )

return removeMin( | G | - ); // ﬁﬁ%*%:ﬁlmﬁ’)i?&?
élse { // B/HDT—F & HOEK :

int min = tree->data;

BinNode <int>* toBeRemoved = tree;

tree = ;

delete toBeRemoved;
return min; // B/MEZIRT
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train.cpp

#include <iostream>
using namespace std;

class Car{
friend class Train;
private:
double length;
Car * preceding;
| public:
Car( double 1, Car * p ){ length = l, preceding =

b

class Train{

private:
Car * tail;

public: ‘
Train(){ tail = NULL; };
~Train();
void funcl( double. length );
void func2();
double func3_I( double speed.);

double func3_R( double speed, Car * ¢ );
)

void Train::funcl( double length ){
tail = new Car( length, tail );
}

void Train::func2(){

cout << p->length << " ";

}

cout << endl;

}

/] =i

double func3_R( double speed ){ return func3 _R( speed, tall VH

for( Car * p = tail; p != NULL; p = p >preced1ng M

i b
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double Train::func3_I( double speed ){

1 double total_length = 0.0;

for( Car * p = tail; p != NULL; p = p- >preced1ng ){
total_length += p->length;

} .
return total_length / speed;

}

double. Train::func3_R( double speed; Car * ¢ ){

LB |
}

Train::~Train(){

¢
}

int main(){

. Train t; _
t.funcl( 30.0 );
t.funcl( 10.0 );
t.funcl( 25.0 );
t.funcl( 15.90 );
t.funcl( 20.0 );

t.func2(); // ————(A)————

cout << t.func3_I( 15.0 ) << endl;
cout << t.func3_R( 15.0 ) << endl;
return 0;




