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using System;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace SortingComparisons

{

public partial class Forml : Form

{

DateTime dateTime = new DateTime();
Random random;
Timer timer;

const int trials = 256;
int initial, limdex, limits, median, partop;
int botind, number, pivot, topind, temp2;

int[] bottoms, tops;

void GeneratelList(int[] A, int n)

{
dateTime = DateTime.Now;
random = new Random((int)dateTime.Ticks);
timer = new Timer();
for (int i = 0@; i < n; i++)
A[i] = random.Next(1, 10 * n);
}
int LeftNode(int i)
{
return 2 * i;
}
int RightNode(int i)
{
return 2 * i + 1;
}
int ParentNode(int i)
{
return i / 2;
}

void Heapify(int[] A, int i, int n)
{

int 1 = LeftNode(i);
int r = RightNode(i);
int largest;

if (1 < n && A[1] > A[i])
largest = 1;
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}

else
largest = i;

if (r < n & A[r] > A[largest])
largest = r;

if (largest != 1)

{
int x = A[i];
A[i] = A[largest];
A[largest] = x;
Heapify(A, largest, n);
}

void BuildHeap(int[] A, int n)

{

}

for (int i =n/2; 1> 0; i--)
Heapify(A, i, n);

void HeapSort(int[] A, int n)

{

}

BuildHeap(A, n);

for (int i =n-1; i >=1; i--)

{
int x = A[@Q];
A[e] = A[i];
A[i] = x;
n=n-1;
Heapify(A, 0, n);
}

int Partition(int[] A, int p, int r)

{

int x = A[p];
inti=p-1;
int j =r + 1;

while (true)
{
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}

J--3
} while (A[j] > x);

do
{ .
i++;
} while (A[i] < x);
if (1 < Jj)
{
int z = A[i];

A[i]
A[7]

Al[31;
z;

else
return j;

void QuickSort(int[] A, int p, int r)

{

}

int q;

if (p < r)

{
q = Partition(A, p, r);
QuickSort(A, p, 9);
QuickSort(A, q + 1, r);

void SingletonsSortGotos(int[] tosort, int n)

{

initial = ©;
limdex = 0;

limits = 100;
partop = 0;
botind = ©;
number = n - 1;
pivot = 9;
topind = 0;

bottoms = new int[limits];
tops = new int[limits];

for (int i = @; i < limits; i++)
bottoms[i] = tops[i] = ©;

number = n - 1;
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goto SinkTest;
Split:

median = (partop + number) / 2;
pivot = tosort[median];

topind = partop;

botind number;

if (tosort[partop] > pivot)

{
tosort[median] = tosort[partop];
tosort[partop] = pivot;
pivot = tosort[median];
}
if (tosort[number] < pivot)
{
tosort[median] = tosort[number];
tosort[number] = pivot;
pivot = tosort[median];
if (tosort[partop] > pivot)
{
tosort[median] = tosort[partop];
tosort[partop] = pivot;
pivot = tosort[median];
}
}

FindSmall: botind--;
if (tosort[botind] > pivot)
goto FindSmall;

temp2 = tosort[botind];
FindLarge: topind++;
if (tosort[topind] < pivot)
goto FindLarge;

if (topind <= botind)

{
tosort[botind] = tosort[topind];
tosort[topind] = temp2;
goto FindSmall;

}

if (botind - partop < number - topind)
{
tops[limdex] = partop;
bottoms[limdex] = botind;
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209 partop = topind;

210 }

211

212 else

213 {

214 tops[limdex] = topind;
215 bottoms[limdex] = number;
216 number = botind;

217 }

218

219 limdex++;

220

221 SinkTest:

222

223 if (number - partop > 10)

224 goto Split;

225

226 if (initial == partop)

227 {

228 if (partop < number)

229 goto Split;

230 }

231

232 for (int i = partop + 1; i <= number; i++)
233 {

234 pivot = tosort[i];

235 topind = i - 1;

236

237 if (tosort[topind] > pivot)
238 {

239 while (true)

240 {

241 tosort[topind + 1] = tosort[topind];
242 topind--;

243

244 if (tosort[topind] <= pivot)
245 break;

246 }

247

248 tosort[topind + 1] = pivot;
249 }

250 }

251

252 limdex--;

253

254 if (limdex >= 0)

255 {

256 partop = tops[limdex];
257 number = bottoms[limdex];
258 goto SinkTest;

259 }

260 }
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public Forml()

{

}

InitializeComponent();

comboBox1.Items.Add("Heap Sort");
comboBox1.Items.Add("Quick Sort");
comboBox1.Items.Add("Singleton's Sort");
comboBox1.Items.Add("All");

comboBox2.Items.Add("8");

comboBox2.Items.Add("16");
comboBox2.Items.Add("32");
comboBox2.Items.Add("64");

comboBox3.Items.Add("1000");
comboBox3.Items.Add("10000");
comboBox3.Items.Add("100000");
comboBox3.Items.Add("1000000");

comboBox1.SelectedIndex = 0;
comboBox2.SelectedIndex = 0;
comboBox3.SelectedIndex = 0;

textBoxl.Font = new Font("Courier New", 8.0f,

Format(double number)

s = number.ToString("000.000");
StringBuilder sb = new StringBuilder();

for (int i = @; i < s.Length; i++)
{
if (s[i] == '0' && 1 < 2)
sb.Append(" ');

else
sb.Append(s[i]);
}

return sb.ToString();

FontStyle.Bold);

private void buttonl_Click(object sender, EventArgs e)

{

if (radioButtonl.Checked)

{
textBox1l.Text = "";

string algorithm = (string)comboBoxl.SelectedItem;

int index = comboBox2.SelectedIndex;
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313 int number = (int)Math.Pow(2, index + 3);
314 int[] A@ = new int[number];

315 int[] Al = new int[number];

316 int[] A2 = new int[number];

317 int[] A3 = new int[number];

318

319 GeneratelList(A@, number);

320

321 for (int i = @; i < number; i++)

322 Al[i] = A2[i] = A3[i] = A@[i];
323

324 if (algorithm == "Heap Sort" ||

325 algorithm == "All")

326 {

327 HeapSort(Al, number);

328 }

329

330 if (algorithm == "Quick Sort" ||

331 algorithm == "All")

332 {

333 QuickSort(A2, @, number - 1);

334 }

335

336 if (algorithm == "Singleton's Sort" ||
337 algorithm == "All")

338 {

339 SingletonsSortGotos (A3, number);
340 }

341

342 for (int i = @; i < number; i++)

343 {

344 textBox1l.Text += (i + 1) + "\t";
345 textBox1l.Text += AO[i] + "\t";

346

347 if (algorithm == "Heap Sort" ||
348 algorithm == "All")

349 {

350 textBox1.Text += Al[i] + "\t";
351 }

352

353 if (algorithm == "Quick Sort" ||
354 algorithm == "All")

355 {

356 textBox1l.Text += A2[i] + "\t";
357 }

358

359 if (algorithm == "Singleton's Sort" ||
360 algorithm == "All")

361 {

362 textBox1l.Text += A3[i] + "\t";
363 }

364
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}

textBox1l.Text += "\r\n";

else if (radioButton2.Checked)

{

textBox1l.Text = "";

string algorithm = (string)comboBox1l.SelectedItem;
int index = comboBox3.SelectedIndex;

int number = (int)Math.Pow(10, index + 3);

int[] A@ = new int[number];

int[] A1
int[] A2
int[] A3

double[]
double[]
double[]

new int[number];
new int[number];
new int[number];

heapSortTime = new double[trials];
quickSortTime = new double[trials];
singletonsSortTime = new double[trials];

for (int k = @; k < trials; k++)

{

GeneratelList(A@, number);

for (int i = @; i < number; i++)

{

}

Al[i] = A@[i];
A2[i] = A@[i];
A3[i] = A@[i];

DateTime start, finish;
TimeSpan timeSpan;

if (algorithm == "Heap Sort" ||

{

algorithm == "All")
start = DateTime.Now;
HeapSort(Al, number);

finish = DateTime.Now;
timeSpan = finish.Subtract(start);

heapSortTime[k] = timeSpan.Milliseconds;

}

if (algorithm == "Quick Sort" ||
algorithm == "All")

{

start = DateTime.Now;
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}

QuickSort(A2, @, number - 1);

finish = DateTime.Now;
timeSpan = finish.Subtract(start);

quickSortTime[k] = timeSpan.Milliseconds;

}
if (algorithm == "Singleton's Sort" ||
algorithm == "All")
{
start = DateTime.Now;
SingletonsSortGotos (A3, number);
finish = DateTime.Now;
timeSpan = finish.Subtract(start);
singletonsSortTime[k] = timeSpan.Milliseconds;
}

// calculate sums and means

double heapSortTimeSum = 0;
double quickSortTimeSum = 0;
double singletonsSortTimeSum = 0;
double heapSortTimeMean;

double quickSortTimeMean;

double singletonsSortTimeMean;

for (int k = @; k < trials; k++)

{

if (algorithm == "Heap Sort" ||
algorithm == "All")
{
heapSortTimeSum += heapSortTime[k];
}
if (algorithm == "Quick Sort" ||
algorithm == "All")
{
quickSortTimeSum += quickSortTime[k];
}
if (algorithm == "Singleton's Sort" ||
algorithm == "All")
{
singletonsSortTimeSum += singletonsSortTime[k];
}
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469 heapSortTimeMean = heapSortTimeSum / trials;

470 quickSortTimeMean = quickSortTimeSum / trials;

471 singletonsSortTimeMean = singletonsSortTimeSum / trials;
472

473 // calculate sample standard deviations

474

475 double heapSortTimeSumSD = 0;

476 double quickSortTimeSumSD = 0;

477 double singletonsSortTimeSumSD = ©;

478

479 for (int k = @; k < trials; k++)

480 {

481 if (algorithm == "Heap Sort" ||

482 algorithm == "All")

483 {

484 heapSortTimeSumSD += Math.Pow(

485 heapSortTime[k] - heapSortTimeMean, 2.0);
486 }

487

488 if (algorithm == "Quick Sort" ||

489 algorithm == "All")

490 {

491 quickSortTimeSumSD += Math.Pow(

492 quickSortTime[k] - quickSortTimeMean, 2.0);
493 }

494

495 if (algorithm == "Singleton's Sort" ||

496 algorithm == "All")

497 {

498 singletonsSortTimeSumSD += Math.Pow(

499 singletonsSortTime[k] - singletonsSortTimeMean, 2.0);
500 }

501 }

502

503 double NminusOne = 1.0 / (trials - 1);

504 double heapSortTimeStdDev = Math.Sqrt(

505 NminusOne * heapSortTimeSumSD);

506 double quickSortTimeStdDev = Math.Sqrt(

507 NminusOne * quickSortTimeSumSD);

508 double singletonsSortTimeStdDev = Math.Sqrt(

509 NminusOne * singletonsSortTimeSumSD);

510

511 textBox1l.Text += "# Trials = " + trials + "\r\n";

512 textBox1l.Text += "# Numbers = " + number + "\r\n";
513 textBox1l.Text += "Mean Times in Milliseconds\r\n\r\n";
514 textBox1l.Text += "Algorithm\t\t Mean\t\t Std Dev\r\n\r\n";
515 textBox1l.Text += "Heap Sort\t\t";

516 textBox1l.Text += Format(heapSortTimeMean) + "\t\t";
517 textBox1l.Text += Format(heapSortTimeStdDev) + "\r\n";
518 textBox1l.Text += "Quick Sort\t\t";

519 textBox1l.Text += Format(quickSortTimeMean) + "\t\t";

520 textBox1l.Text += Format(quickSortTimeStdDev) + "\r\n";
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521
522
523
524
525
526
527 }

textBox1l.Text +=
textBox1l.Text +=
textBox1l.Text +=

"Singleton's Sort\t";
Format(singletonsSortTimeMean) + "\t\t";

Format(singletonsSortTimeStdDev) + "\r\n\r\n";



