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Hinclude <iostream>
#include <cmath>

#include <iomanip>
using hamespace std;

unsigned long long start;
unsigned long long access counter() { asm("rdtsc"); }

const int N=1000;
template <typename T> void exch(T& A, T& B)
{T t=A; A=B; B=t;}

template <typename T> int compexch(T& A, T& B)
{if(A<=B) return O; else {exch(A,B); return 1;} }



template <typename T> void init_x(T a[]) {
for(int i=0;i<N;i++)a[i]=i; a[0]=N; }

template <typename T> void init_sin(T a[]) {
double h=2.*M_PI/(N-1);
for(int i=0;i<N;i++) a[i]=10.*sin(h*i); }

template <typename T> void TEST(T a[]) {
for(int i=0;i<N-1;i++) if(a[i]>a[i+1]) {
cerr<<i<<''<<a[i] <<''<< ali+1] << endl;
exit(1); } }



template <typename T> void InsertSort(T a[], int |, int r) {
int1,j;

for(j=i=l+1;i<=r;j=++i)

while( j>| && compexch(al[j-1],a[j]) ) j--;

template <typename T> void ChoiceSort(T a[], int |, int r)
{inti,jm;
for(m=i=l;i<r;m=++i) {
for(j=i+1;j<=r;j++) if(a[j]<a[m]) m=j;
exch(ali],a[m]); }



template <typename T> void BubbleSort(T a[], int, intr) {
int j,k;
do { for(j=k=r;j>l;j--) if( compexch(a[j-1],al[j]) ) k=j; I=k; }
while(l<r);

template <typename T> void ShakerSort(T a[], int [=0, int
r=N-1) {

int j,k;
do { for(j=k=r;j>l;j--) if(compexch(a[j-1],a[j])) k=j; I=k;
for(j=k=1+1;j<=r;j++) if(compexch(a[j-1],alj])) k=j; r=k-1;}
while(l<r);

}



template <typename T> void ShellSort(T a[], int |, intr)
{inti,j,h;
for(h=1; h<=(r-1)/3; h=3*h+1);
for(; h>0; h/=3)
for(i=l+h; i<=r; i++) {

T v=alj=i];
while( j>=l+h && v<al[j-h] ) a[j]=a[j-=h];
if(i!=j) aljl=v; } } :
—
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template <typename T> void QuickSort(T a[], int |, intr)
{inti=I-1,j=r; T x=a|[r];

for(;;) { while(a[++i]<x);
while(x<al[--j]) if(j==I) break;

if(i>=j)break; exch(a[i],a[j]); }
exch(ali],a[r]);
if(I<i-1) QuickSort(a,l,i-1);
if(r>i+1) QuickSort(a,i+1,r); }
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template <typename T> void Quick3Sort(T a[], int |, int r)
{ exch(a[(l+r)/2],a[r-1]); compexch(al[l],a[r]);
if(!lcompexch(a[l],a[r-1])) compexch(a[r-1],a[r]);

int i=l-1,j=r-1; T x=alj];
for(;;) { while(a[++i]<x);
while(x<al[--j]) if(j==I) break;
if(i>=j)break; exch(alil,a[j]); }
exch(ali],a[r-1]);

if(I<i-1)Quick3Sort(a,l,i-1);
if(r>i+1)Quick3Sort(a,i+1,r); }
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template <typename T> void QuicklISort(T a[], int |, intr)
{ const int M=10; if(r<=l) return;
if(r-l<=M) InsertSort(a,l,r);
else {
exch(a[(l+r)/2],a[r-1]); compexch(a[l],a[r]);
if(!lcompexch(a[l],a[r-1])) compexch(a[r-1],a[r]);
int i=l-1,j=r-1; T x=alj];
for(;;) { while(a[++i]<x); while(x<a[--j]) if(j==I) break;
if(i>=j)break; exch(ali],a[j]); }
exch(ali],a[r-1]);
QuicklSort(a,l,i-1); QuicklSort(a,i+1,r); } }



template <typename T>
void Mergence(T a[], int |, int m, intr) {

int i,j; static T aux[N];

for(i=m+1;i>l;i--) aux[i-1]=a[i-1];

for(j=m;j<r;j++) aux[r+m-j]=a[j+1];

for(int k=I;k<=r;k++)

alk]=aux][jl<aux[i]?aux[j--]:aux[i++]; }

template <typename T> void MergeSort(T a[], int |, int r)
{ if(r<=l)

MergeSoit(a,I,m) MergeSort(a,m+1,r); -
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template <typename T> void fixDown(T a[],int k,int N)
{ intj; while((j=2*k)<=N) {
if(j<N && alj]<alj+1]) j++;
if(!lcompexch(alj],a[k])) break;
k=j; } }
template <typename T> void HeapSort(T a[],int |,int r)
{ int N=r-I+1; T* pg=a+l-1;
for(int k=N/2; k>=1; k--) fixDown(pq,k,N);
while(N>1) { exch(pqg[1],pq[N]); fixDown(pqg,1,--N); } }
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bnbnunoteyHaa pyHKUMA gsort

void gsort(void™ a, size_t N, size_t sizeof(Type),
int (*comp)(const void*, const void*));

int comp(const void* i, const void™ j) {

double r = *(double*)i - *(double*)j;
return r>07?1:(r<0?-1:0); }



int main() {

double a[N];

char* Namel[] = { "InsertSort: ", "ChoiceSort: ",
"BubbleSort: ", "ShakerSort: ", "\nShellSort: ",
"QuickSort: ", "Quick3Sort: ", "QuicklSort: ",
"MergeSort: ", "HeapSort: "};

void (*fp[])(double*,int,int) = { InsertSort,
ChoiceSort, BubbleSort, ShakerSort, ShellSort,

QuickSort, Quick3Sort, QuicklSort, MergeSort,
HeapSort};



for(int i=0;i<10;i++) {
init_sin(a);
start=access counter();
fpli](a,0,N-1);
cout << Name[i] << setw(8) << access_counter()-start;
TEST(a);
init_x(a);
start=access_counter();
fpli]l(a,0,N-1);
cout << '\t' << setw(8) << access_counter()-start << endl;



init_sin(a);
start=access_counter();
gsort(a,N,sizeof(double),comp);
cout << "Qsort: " << setw(8) << access_counter()-start;
TEST(a);
init_x(a);
start=access_counter();
gsort(a,N,sizeof(double),comp);
cout << '\t' << setw(8) << access_counter()-start << endl;

return O;
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template <typename T> class complex {
T Re,Im;
public:
complex(T r=0, T i=0) { Re=r; Im=i; }
friend ostream& operator<< (ostream& a, complex<T> const& b)
{ a<<'('<<b.Re<<','<<b.Im<<"):return a; }
bool operator<(complex<T> b) {
T ml1l=Re*Re+Im*Im, m2=b.Re*b.Re+b.Im*b.Im;
if(m1==m2) if(Re==b.Re) return Im<b.Im; else return Re<b.Re;
else return ml<m?2; }
bool operator==(complex<T> b) { return Re==b.Re && Im==b.Im; }
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template <typename Item> void print(ltem a[]) {
for(int i=0;i<N;i++) cout << a[i] << (i==N-1?"\n":""); }

template <class T>

void init(complex<T> a[]) { double h=2.*M_PI/(N-1);
for(int i=0;i<N;i++)
ali]=complex<T>(T(10.*sin(h*i)),T(i==97-0.:10.*cos(h*i)));}

int main() {
complex<int> *a;
init(a = new complex<int>[N=10]);
QuickSort(a,0,N-1);
print( a);
return O;

}
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