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static Random rnd = new Random();
static Scanner in = new Scanner(System.in);
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public static Node<int> Createl_N(int n)

{
Node<int> list = null;
for (; n > 0; n--)
list = new Node<int>(n, list);
return list;
¥
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public static void Print(Node<int> list)

{
if (list == null)
Console.WriteLine("null");
else
{
Console.Write(list.GetValue() + "->");
Print(list.GetNext());
}
}
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public static void Printi1(Node<int> list)

{
if (list == null)
Console.WriteLine("null");
else
{

while (list != null)

{
Console.Write(list.GetValue() + "->");
list = list.GetNext();

}

Console.WriteLine("null");

}
¥
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public static Node<int> BuildRandom(int n, int low, int high)
{
Node<int> list = null;
for (; n > 0; n--)
list = new Node<int>(low + rnd.Next(high - low), 1list);
return list;




3 Mrow nwn [Nd NNIT,T70MA 701K, of NOWA D'MY7Y 7w 'y NN'Y NR'7nn NRNNS

99 9901N NVYPY TY ,WNNWNNN DDAPNND DDV DY NNIWI NIINNI NNIAN NOWI .4

public static Node<int> Create()

{
Node<int> list = null, last = null;
Console.Write("Enter a number, 99 to quit: ");
int n = int.Parse(Console.ReadLine());
while (n != 99)
{
if (last == null)
{
last = new Node<int>(n);
list = last;
}
else
{
last.SetNext(new Node<int>(n));
last = last.GetNext();
}
Console.Write("Enter a number, 99 to quit: ");
n = int.Parse(Console.ReadLine());
}
return list;
¥
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public static int Count(Node<int> 1list)

{
int count = ©;
while (1list != null)
{
count++;
list = list.GetNext();
}
return count;
}
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public static int CountR(Node<int> list)
{
if (list == null)
return 0;
else
return 1 + CountR(list.GetNext());
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public static int Sum(Node<int> list)

{
int sum = @;
while (list != null)
{
sum += list.GetValue();
list = list.GetNext();
}
return sum;
}
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public static int SumR(Node<int> list)

{
if (list == null)
return 0;
else
return list.GetValue() + SumR(list.GetNext());
¥
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public static double Average(Node<int> list)
{

}

return SumR(list) / (double)CountR(list);
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public static int Product(Node<int> list)

{
if (list == null)
return 0;
int p = 1; // WAND nNbaon....
while (list != null)
{
p *= list.GetValue();
list = list.GetNext();
}
return p;
}

Y1ONPI YINNA NDIVON NNIN .8
public static int ProductR(Node<int> list)
{
if (list == null)
return 0;
if (list.HasNext())
return list.GetValue() * ProductR(list.GetNext());
else
return
list.GetValue();
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public static int Max(Node<int> list)
{
int max = list.GetValue();
list = list.GetNext();
while (list != null)
{
max = Math.Max(max, list.GetValue());
list = list.GetNext();
}

return max;
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public static int MaxR(Node<int> list)

{
if(list.HasNext())
return Math.Max(list.GetValue(), MaxR(list.GetNext()));
return list.GetValue();
}
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public static int Min(Node<int> list)
{
int min = list.GetValue();
list = list.GetNext();
while (list != null)
{
min = Math.Min(min, list.GetValue());
list = list.GetNext();
}

return min;
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public static int b(Node<int> list)

{
if (list.HasNext())
return Math.Min(list.GetValue(), MinR(list.GetNext()));
return list.GetValue();
¥
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public static int SumEvenR(Node<int> list)
{
if (list == null)
return 0;
return (list.GetValue() % 2 == @ ? list.GetValue() : 9) +
SumEvenR(1list.GetNext());

}
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public static int SumOddPlaces(Node<int> list)

{
int sum = 9;
while (list != null)
{
sum += list.GetValue();
list = list.GetNext();
if (list != null)
list = list.GetNext();
}
return sum;
¥
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public static int CountX(Node<int> list, int X)
{

if (list == null)

return 0;

return (list.GetValue() == X) ? 1 + CountX(list.GetNext(), X) :

CountX(list.GetNext(), X);

}
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public static bool IsUp(Node<int> list)
{
if (list == null || !list.HasNext())
return true;
while (list.HasNext())
{
if (list.GetValue() >= list.GetNext().GetValue())
return false;
list = list.GetNext();
}

return true;
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public static bool IsExist(Node<int> list, int x)
{
if (list == null)
return false;
return list.GetValue() == x || IsExist(list.GetNext(), x);
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public static bool IsArithmetic(Node<int> list)
{
if (list == null || !list.HasNext())
return false;
int x = list.GetNext().GetValue() - list.GetValue();
list = list.GetNext();
while (list.HasNext())
{
if (list.GetNext().GetValue() - list.GetValue() != x)
return false;
list = list.GetNext();
}

return true;
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public static Node<int> Goto(Node<int> list, int step)

{
while (list != null && step > 1)
{
list = list.GetNext();
step--;
}
return list;
¥
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public static Node<int> GotoLast(Node<int> list)

{
while (list.HasNext())
list = list.GetNext();
return list;
¥
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public static Node<int> FirstPosX(Node<int> list, int x)
{
if (list == null)
return null;
if (list.GetValue() == x)
return list;
return FirstPosX(list.GetNext(), x);
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public static Node<int> PosMin(Node<int> list)
{
Node<int> minPos = list;
int val, minVal;
if (list == null)
return null;
minvVal = list.GetValue();
list = list.GetNext();
while (list != null)
{
val = list.GetValue();
if (val < minval)
{
minVal = val;
minPos = list;
}
list = list.GetNext();

}

return minPos;
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public static Node<int> Insert(Node<int> list, Node<int> pos, int x)
{
if (pos == null)
return new Node<int>(x, list);
pos.SetNext(new Node<int>(x, pos.GetNext()));
return list;

0N X TN N2 NYTN NNYIWI NPINM X TN step DITYN 1901 ,dWI NYAPNN NOWI .22
OYT) step ON .INURD DIND A0 GONN’ X ,step=0 DN .NNDWIN NIPNNN DITYN step 7NN
.DOYAN N0 GONN X ,NNOUAN THIXND
public static Node<int> Insert(Node<int> list, int step, int x)
{
if (step == 0)
return new Node<int>(x, list);
Node<int> temp = list;
while (list != null && list.HasNext() && step > 1)
{
list = list.GetNext();
step--;
}
list.SetNext(new Node<int>(x, list.GetNext()));
return temp;
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public static Node<int> Delete(Node<int> list, Node<int> prev)
{
if (list == null)
return null;
if (prev == null)

{
Node<int> tmp = list.GetNext();
list.SetNext(null);
return tmp;

}

if(prev.HasNext())
prev.SetNext(prev.GetNext().GetNext());
return list;
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public static Node<int> Delete(Node<int> list, int step)
{

if (list == null)

return null;
Node<int> tmp = list;
if (step < 2)

{
tmp = list.GetNext();
list.SetNext(null);
return tmp;
}
while (list.HasNext() && step > 2)
{

list = list.GetNext();
step--;

if (list.HasNext())
{

}

return tmp;

list.SetNext(list.GetNext().GetNext());
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public static Node<int> InsertSort(Node<int> list, int x)
{
Node<int> nd = new Node<int>(x);
if (list == null)
return nd;
Node<int> tmp = list;
if (x < list.GetValue()) // add before the first node
{
nd.SetNext(list);
return nd;
}
while (list.HasNext() && x > list.GetNext().GetValue())
list = list.GetNext();
nd.SetNext(list.GetNext());
list.SetNext(nd);
return tmp;
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public static Node<int> Merge(Node<int> listl, Node<int> 1list2)
{
if (1listl == null)
return list2;
if (list2 == null)
return listil;
// listl!=null && list2!=null
Node<int> mrglList; // refer to merged sortedlist
// choose reference to mrglList
if (listl.GetValue() < list2.GetValue())

{

mrgList = listl;

listl = listl.GetNext();
}
else

{// listl.getValue()>=1list2.getValue()
mrgList = list2;
list2 = 1list2.GetNext();

}

Node<int> posMrg = mrglList;

while (listl != null && list2 != null)

{
if (listl.GetValue() < list2.GetValue())

{
posMrg.SetNext (1listl);
listl = listl.GetNext();
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else
{// listl.getValue()>=1list2.getValue()
posMrg.SetNext(list2);
list2 = list2.GetNext();
}
posMrg = posMrg.GetNext();
}// end while
while (1listl != null)
{// tail of listl
posMrg.SetNext(listl);
listl = 1listl.GetNext();
posMrg = posMrg.GetNext();
}
while (list2 != null)
{// tail of list2
posMrg.SetNext(1list2);
list2 = list2.GetNext();
posMrg = posMrg.GetNext();
}

return mrglList;

}
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public static Node<int> Merge2(Node<int> listl, Node<int> 1ist2)
{
if (listl == null)
return CopyList(list2);
if (list2 == null)
return CopyList(listl);

// listl!=null && list2!=null

Node<int> mrglList, posMrg; // refer to merged sortedlist
// choose reference to mrglList

if (listl.GetValue() < list2.GetValue())

{
mrgList = new Node<int>(listl.GetValue());
posMrg = mrglList;
listl = listl.GetNext();

}

else

{// listl.getValue()>=1ist2.getValue()
mrgList = new Node<int>(list2.GetValue());
posMrg = mrgList;
list2 = list2.GetNext();

}
while (listl != null && 1list2 != null)
{
if (listl.GetValue() < list2.GetValue())
{
posMrg.SetNext(new Node<int>(listl.GetValue()));
listl = listl.GetNext();
¥
else

{// listl.getValue()>=1ist2.getValue()
posMrg.SetNext(new Node<int>(list2.GetValue()));
list2 = list2.GetNext();
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posMrg = posMrg.GetNext();

}// end while

if (listl != null) // tail of listl
posMrg.SetNext(CopyList(listl));

if (list2 != null) // tail of list2
posMrg.SetNext(CopyList(list2));

return mrglList;
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public static Node<int> CopyList(Node<int> list)
{
if (list == null)
return null;
Node<int> newlList, 1lp;
newList = new Node<int>(list.GetValue());
1p = newlList;
list = list.GetNext();
while (list != null)
{
1p.SetNext(new Node<int>(list.GetValue()));
1p = lp.GetNext();
list = list.GetNext();
¥

return newlList;
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public static Node<int> Cut(Node<int> 1listl, Node<int> list2)

{
if (listl == null || 1list2 == null)
return null;

Node<int> pos, cutlList = new Node<int>(@); // dummy first node;
pos = cutlList;

while (listl != null && list2 != null)

{
if (listl.GetValue() == list2.GetValue())
{
pos.SetNext(listl);
pos = listl;
listl = listl.GetNext();
list2 = list2.GetNext();
pos.SetNext(null);
}
else if (listl.GetValue() < list2.GetValue())
{

listl = listl.GetNext();
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}

else
list2 = list2.GetNext();
}

return cutlList.GetNext(); // bypass first dummy node;
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public static Node<int> Cut2(Node<int> listl, Node<int> list2)

{
if (listl == null || list2 == null)
return null;

Node<int> pos, cutList = new Node<int>(@); // dummy first node;
pos = cutlList;

while (listl != null & 1list2 != null)

if (listl.GetValue() == list2.GetValue())
{
pos.SetNext(new Node<int>(listl.GetValue()));
pos = pos.GetNext(); ;
listl = listl.GetNext();
list2 = list2.GetNext();

else if (listl.GetValue() < list2.GetValue())

{

listl = listl.GetNext();
}
else

list2 = list2.GetNext();

}

return cutList.GetNext(); // bypass first dummy node;
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public static bool IsAllExist(Node<int> listl, Node<int> list2)
{
if (listl == null || list2 == null)
return false;

Node<int> posl = listl;
Node<int> pos2 = 1list2;
bool found = false;
while (pos2 != null)

{
while (posl != null)
{
if (posl.GetValue() == pos2.GetValue())
found = true;
posl = posl.GetNext();
}
if (!found)
return false;
else
{
posl = listil;
pos2 = pos2.GetNext();
found = false;
}
}

return true;
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public static bool IsSameValues(Node<int> listl, Node<int> list2)
{

}

return IsAllExist(listl, 1list2) && IsAllExist(list2, 1istl);
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public static bool IsAllDifferent(Node<int> listl, Node<int> list2)
{
if (listl == null || list2 == null)
return true;
while (listl != null && FirstPosX(list2, listil.GetValue()) == null)
listl = listl.GetNext();
if (listl == null)
return true;
else
return false;
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public static bool IsBeginWith(Node<int> 1listl, Node<int> list2)

{
if (listl == null)
return false;
if (list2 == null)
return true;

while (list2 != null && listl != null)

{
if (list2.GetValue() != listl.GetValue())
return false;
listl = listl.GetNext();
list2 = 1list2.GetNext();
}

if (list2 == null)
return true;
else
return false;
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public static bool IsInclude(Node<int> listl, Node<int> list2)
{
if (list2 == null)
return true;
if (listl == null && list2 != null)
return false;
while (listl != null)

{
if (IsBeginWith(listl, list2))
return true;
listl = listl.GetNext();
}

return false;
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public static Node<int> CreateSorted()

{
Node<int> list=null;
int x;
Console.WriteLine("Enter integer , 99 to stop");
x = int.Parse(Console.ReadLine());
while (x!=99)
{
list = InsertSort(list, x);
Console.WriteLine("Enter integer , 99 to stop");
x = int.Parse(Console.ReadLine());
¥
return list;
)
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public static Node<int> InsertionSort(Node<int> list)
{
int x;
Node<int> sortList = null;
while (list != null)
{
x = list.GetValue();
sortList = InsertSort(sortList, x);
list = list.GetNext();
}

return sortList;
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public static void SelectionSort(Node<int> list)
{
int temp;
Node<int> pos, minPos;
pos = list;
while (pos != null)
{
minPos = PosMin(pos);
if (pos != minPos)
{
temp = pos.GetValue();
pos.SetValue(minPos.GetValue());
minPos.SetValue(temp);

}
pos = pos.GetNext();




