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3. Hlol AAFC

1. Python
1. Counting Sort / &A# [6]

def CountingSort(Array):
MaxValue = max(Array)
CountingArray = [0]*(MaxValue +1)
for i in Array:
CountingArray[i] +=1
for i in range(MaxValue):
CountingArray[i+1] += CountingArray[i]
OutputArray = [—1]xlen(Array)
for i in Array:
OutputArray [CountingArray[i] —11 =i
CountingArray[i] —=1
return OutputArray

2. Quick Sort / &4 [3]

def QuickSort(List):
if len(List) <=1:
return List
Pivot = List[len(List) //2]
LesserList, Equallist, GreaterList = [1, [1, []
for num in List:
if num < Pivot:
LesserList.append(num)
elif num > Pivot:
GreaterList.append(num)
else:
EqualList.append(num)
return QuickSort(LesserList) + Equallist + QuickSort(GreaterList)

2. C#
1. Couting Sort / &*] [5]
private static void CountingSort(int[] array)

{
var size = array.Length;
int maxElement =0;
for (int i =0; i < size; i ++)

{
it (array[i]l > maxElement)
{
maxElement = arrayl[il;
}
}

var occurrences =new int[maxElement +1];
for (int i =0; i < maxElement +1; i ++)

{
}

for (int i =0; i < size; i ++)

occurrencesli] =0;



{

occurrenceslarray[i]]++;

}
for (int i =0, j =0; i <= maxElement; i ++)
{
while (occurrences[i] >0)
{
array[j] = i
j++;
occurrenceslil-—;
}
}

2. Quick Sort / &% [4]
static int ArryDivide(int[] Arry, int left, int right)

{
int PivotValue, temp;
int index_L, index_R;
index_L = left;
index_R = right;
PivotValue = Arry[left];
while (index_L < index_R)
{
while ((index_L <= right) && (Arry[index_L] < PivotValue))
index_L++;
while ((index_R >= left) && (Arry[index_R] > PivotValue))
index_R——;
if (index_L < index_R)
{
temp = Arry[index_L];
Arrylindex_L] = Arry[index_R];
Arrylindex_R] = temp;
if (Arry[index_L] == Arry[index_R])
index_R——;
}
}
return index_R;
}

private static void QuickSort(int[] arry, int left, int right)

{
if (left < right)

{
int Pivotindex = ArryDivide(arry, left, right);
QuickSort(arry, left, Pivotindex —1);
QuickSort(arry, Pivotindex +1, right);

}
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Python
def FirstSort(List):
Min = min(List)
Max = max(List)
Dict = {}
for x in List:
if Dict.get(x) ==None:
Dict[x] =1
else:
Dict[x] +=1
New = []

for x in range(Min, Max +1):
if Dict.get(x) !=None:
New.extend([ x for _ in range(Dict[x]) 1)

return New
C#
private static void YoyoSort(int[] OriginalArray, int Length)
{

int Min =int.MaxValue;
for (int i =0; i < Length; i ++)

{
it (OriginalArray[i] < Min)
{
Min = OriginalArray[il;
}
}

int Max =0;



for (int i =0; i < Length; i ++)

{
it (OriginalArray[i]l > Max)
{
Max = OriginalArray[i];
}
}

Dictionary <int, int > CountDict =new Dictionary <int, int >();
for (int i =0; i < Length; i ++)

{
if (CountDict.ContainsKey(i) ==false)
{
CountDict.Add(i, 1);
}
else
{
CountDict[i]++;
}
}
int Index =0;
for(int i = Min; i < Max +1; i ++)
{
if (CountDict.ContainsKey(i) ==true)
{
for(int x =0; x < CountDict[il; x ++)
{
OriginalArray[Index] = i;
Index++;
}
}
}
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Python
def DedupingSticker(List):
Dict={}
for x in List:
if Dict.get(x) ==None:
Dict[x] =1
else:
Dict[x] +=1
List = QuickSort(list(Dict.keys()))
New = []
for x in List:
New.extend([ x for _ in range(Dict[x]) 1)
return New
C#
private static void DedupingSticker(int[] OriginalArray, int Length)
{

Dictionary <int, int > CountDict =new Dictionary <int, int >();
for (int i =0; i < Length; i ++)

{
if (CountDict.ContainsKey(OriginalArray[i]) ==false)
{
CountDict.Add(OriginalArray[i], 1);
}
else
{
CountDict[OriginalArray [i]]++;
}
}

int[] SortedValue =new int[CountDict.Count];
int SortedValuelLen = CountDict.Count;

int z =0;

foreach(var Entry in CountDict)



SortedValue[z] = Entry.Key;

z++;
}
QuickSort(SortedValue, 0, SortedValueLen —1);
for(int i =0; i < SortedValuelLen; i ++)

{
OriginalArray [Length — SortedValuelen + i] = SortedValuel[i];
}
int Index =0;
for(int i =0; i < SortedValuelen; i ++)
{
for(int x =0; x < CountDict[OriginalArray[Length — SortedValueLen + il]; x ++)
{
OriginalArray[Index] = OriginalArray[Length — SortedValueLen + il;
Index++;
}
}
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Python
import math

from timeit import default_timer
Start = default_timer()

print(f "&& 201 {math.floor((default_timer() — Start)x1000)} ms")

C#

OriginalArray = OriginallList.ToArray();
SW.Start();

YoyoSort(OriginalArray, Length);
SW.Stop();

Console.WriteLine("& &2 2f0{ "+ SW.ElapsedMilliseconds +' ms");
SW.Reset();

5. EJ/\E 7;-"751|— AAJC
Python
nael g

Originallist = [ random.randrange(From, To) for _ in range(N) ]

SAle

Originallist = [ i for i in range(N) ]



U E Ak
Originallist = [ (N — i —=1) for i in range(N) 1]

C#
2a9) 3

static List <int > SetListA(int Length, int Range)

{
List <int > Originallist =new List <int >();
Random ran =new Random();
for (int i =0; i < Length; i ++)
{
Originallist.Add(ran.Next(Range));
}
return Originallist;
}
SAk
static List <int > SetListB(int Length, int Offset)
{
List <int > Originallist =new List <int >();
for (int i =0; i < Length; i ++)
{
Originallist.Add(i + Offset);
}
return Originallist;
}
Yazte
static List <int > SetlistC(int Length, int Offset)
{
List <int > Originallist =new List <int >();
for (int i =0; i < Length; i ++)
{
Originallist.Add(Length — i =1 + Offset);
}
return Originallist;
}
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Python

import random

import math

from timeit import default_timer
import sys
sys.setrecursionlimit(2147483647)
def YoyoSort(List):

Min = min(List)
Max = max(List)
Dict = {}
for x in List:
if Dict.get(x) ==None:
Dict[x] =1
else:
Dict[x] +=1
New = []

for x in range(Min, Max +1):
if Dict.get(x) !=None:

New.extend([ x for _ in range(Dict[x]) 1)

return New
def QuickSort(List):
if len(List) <=1:
return List
Pivot = List[len(List) //2]
LesserList, Equallist, GreaterList = [], [1, []
for num in List:
if num < Pivot:
LesserList.append(num)
elif num > Pivot:
GreaterList.append(num)
else:
Equallist.append(num)

return QuickSort(LesserlList) + Equallist + QuickSort(GreaterList)

def CountingSort(Array):
MaxValue = max(Array)
CoutingArray = [0]*(MaxValue +1)
for i in Array:
CoutingArray[i] +=1
for i in range(MaxValue):
CoutingArray[i+1] += CoutingArray][i]
OutputArray = [—1]xlen(Array)
for i in Array:



OutputArray[CoutingArray[i] —1] =i
CoutingArray[i] —=1
return OutputArray
def DedupingSticker(List):

Dict={}
for x in List:
if Dict.get(x) ==None:
Dict[x] =1
else:
Dict[x] +=1
List = QuickSort(list(Dict.keys()))
New = []
for x in List:
New.extend([ x for _ in range(Dict[x]) 1)
return New

def Run(From : int, To : int, N : int):

From @ ==X} Al &

To : =X &E& - 1

N : 2|AE J{i==

# Originallist = [ random.randrange(From, To) for

# Originallist = [ i + To for i in range(N) ]

Originallist = [ (N — i =1 + To) for i in range(N) 1]

Start = default_timer()

YoyoSort(OriginalList)

print(f "Y {math.floor((default_timer() — Start)*1000)} ms")
Start = default_timer()
)
(

in range(N) 1]

QuickSort(OriginallList

print(f "Q {math.floor((default_timer() — Start)*1000)} ms")

Start = default_timer()

CountingSort(Originallist)

print(f "C {math.floor((default_timer() — Start)*1000)} ms")

Start = default_timer()

DedupingSticker(Originallist)

print(f "D {math.floor((default_timer() — Start)*1000)} ms")
if _name__ =="_main__":

Run(From=0, To =10000, N =1000000)

C#

using System:
using System.Collections.Generic;
using System.Diagnostics;
namespace mysorttest
{
class Program
{
static void Main()
{
int Length =1000000; int Range =10000;
List <int > Originallist =new List <int >();
int[] OriginalArray;



Stopwatch SW =new Stopwatch();

//Originallist = SetlistA(Length, Range);

//Originallist = SetListB(Length, Range);

Originallist = SetlListC(Length, Range);

/*xOriginalArray = Originallist.ToArray();

SW.Start();

BubbleSort(OriginalArray, Length);

SW.Stop():

Console.WriteLine("BubbleSort " + SW.ElapsedMilliseconds + " ms");
SW.Reset();*/

OriginalArray = OriginallList.ToArray();

SW.Start();

YoyoSort(OriginalArray, Length);

SW.Stop();

Console.WriteLine("Y "+ SW.ElapsedMilliseconds +" ms");
SW.Reset();

OriginalArray = Originallist.ToArray();
SW.Start();
//QuickSort(OriginalArray, 0, Length — 1);
SW.Stop();
Console.WriteLine('Q "+ SW.ElapsedMilliseconds +" ms");
SW.Reset();
OriginalArray = OriginallList.ToArray();
SW.Start();
CountingSort(OriginalArray);
SW.Stop();
Console.WriteLine("C "+ SW.ElapsedMilliseconds +" ms");
SW.Reset();
OriginalArray = OriginallList.ToArray();
SW.Start();
//DedupingSticker(OriginalArray, Length);
SW.Stop();
Console.WriteLine("D "+ SW.ElapsedMilliseconds +" ms");
SW.Reset();
/xfor(int i = 0; i < 100; i++)
{
Console.Write(OriginalArray[i * Length / 100] + " ");
b/

}
static List <int > SetlistA(int Length, int Range)
{

List <int > Originallist =new List <int >();

Random ran =new Random();

for (int i =0; i < Length; i ++)

{

OriginalList.Add(ran.Next(Range));

}

return Originallist;
}
static List <int > SetListB(int Length, int Offset)
{

List <int > Originallist =new List <int >();
for (int i =0; i < Length; i ++)



{
}

return OriginalList;

Originallist.Add(i + Offset);

}
static List <int > SetListC(int Length, int Offset)

{
List <int > Originallist =new List <int >();
for (int i =0; i < Length; i ++)
{

}

return Originallist;

Originallist.Add(Length — i =1 + Offset);

}

private static void CountingSort(int[] array)
{

var size = array.Length;

int maxElement =0;

for (int i =0; i < size; i ++)

{

if (array[i] > maxElement)

maxElement = array[i];
}
}

var occurrences =new int[maxElement +11;
for (int i =0; i < maxElement +1; i ++)
{

occurrencesl[i] =0;

for (int i =0; i < size; i ++)
occurrenceslarray[i]]++;

for (int i =0, j =0; i <= maxElement; i ++)

while (occurrencesl[i] >0)
{
array(j] = i
j++;
occurrences[i]——;

}
}
private static void DedupingSticker(int[] OriginalArray, int Length)
{
Dictionary <int, int > CountDict =new Dictionary <int, int >();
for (int i =0; i < Length; i ++)

{
if (CountDict.ContainsKey(OriginalArray[i]) ==false)
{
CountDict.Add(OriginalArray[i], 1);
}

else



}

{
}

CountDict[OriginalArray[i]]++;

I3
int[] SortedValue =new int[CountDict.Count];
int SortedValuelLen = CountDict.Count;
int z =0;
foreach(var Entry in CountDict)
{
SortedValue[z] = Entry.Key;
Z++;
}
QuickSort(SortedValue, 0, SortedValueLen —1);
for(int i =0; i < SortedValuelLen; i ++)

{
OriginalArray[Length — SortedValuelLen + i] = SortedValuelil:
}
int Index =0;
for(int i =0; i < SortedValuelen; i ++)
{
for(int x =0; x < CountDict[OriginalArray[Length — SortedValuelLen +
{
OriginalArray[Index] = OriginalArray[Length — SortedValuelLen + il;
Index++;
}
}

private static void YoyoSort(int[] OriginalArray, int Length)

{

int Min =int.MaxValue;
for (int i =0; i < Length; i ++)

{
if (OriginalArray[i] < Min)
{
Min = OriginalArray[i];
}
}
int Max =0;
for (int i =0; i < Length; i ++)
{
if (OriginalArray[i] > Max)
{
Max = OriginalArray[i];
}
}

Dictionary <int, int > CountDict =new Dictionary <int, int >();
for (int i =0; i < Length; i ++)

{
if (CountDict.ContainsKey(OriginalArray[i]) ==false)
{
CountDict.Add(OriginalArray[i], 1);
}

else



{
CountDict[OriginalArray[i]]++;

}
}
int Index =0;
for(int i = Min; i < Max +1; i ++)
{
if (CountDict.ContainsKey(i) ==true)
{
for(int x =0; x < CountDict[i]; x ++)
{
OriginalArray[Index] = i;
Index++;
}
}
}

}
private static void BubbleSort(int[] OriginalArray, int Length)

{
for (int x =0; x < Length; x ++)

{
for (int y =0; y < Length; y ++)
{
it (OriginalArray[x] > OriginalArray[y])
{
int temp = OriginalArray[x];
OriginalArray[x] = OriginalArray[y];
OriginalArray[y] = temp;
}
}
}
}
static int ArryDivide(int[]1 Arry, int left, int right)
{

int PivotValue, temp;
int index_L, index_R;
index_L = left;
index_R = right;

PivotValue = Arry[left];
while (index_L < index_R)
{

while ((index_L <= right) && (Arry[index_L] < PivotValue))
index_L++;

while ((index_R >= left) && (Arry[index_R] > PivotValue))
index_R——;

if (index_L < index_R)

{
temp = Arry[index_L];
Arry[index_L] = Arry[index_R];
Arry[index_R] = temp;



it (Arrylindex_L] == Arry[index_R])

index_R——;
}
I3
return index_R;
}
private static void QuickSort(int[] arry, int left, int right)
{
if (left < right)
{
int Pivotindex = ArryDivide(arry, left, right);
QuickSort(arry, left, Pivotindex —1);
QuickSort(arry, Pivotindex +1, right);
}
}
}
}
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