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public static Node<Integer> createl_N(int n)

{
Node<Integer> list=null;
for (int k=n; k>0;k--)
{
list = new Node<Integer>(k,list);
}
return list;
}
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public static void print(Node<Integer> list)

{
while (list!=null)
{
System.out.print(list.getValue()+" --> ");
list = list.getNext();
}
System.out.println("null");
}
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public static Node<Integer> buildRandom(int n,int low,int up)
{

Random rnd = new Random();

int num;

Node<Integer> list = null;

for (int k=1; k<=n; k++)

{
num = rnd.nextInt(up-low+1l)+low;
//System.out.println("num = "+num);
list = new Node<Integer>(num,list);
}

return list;




3 "M1vow nwnl [0 NNIT 770N EVIER0aR / n"ywn 0''am onin , nvipn nn'wa? NNy np'7nn Ninno

.99 VOP ND .VNNWNNN DOVOPIYV DXIVDN DY NOWI NNIAN IOV .4
Om) :m>»y NP> NN OX null ;NP2 NHYNRI PDINT 1997 NIINND NIYIN

public static Node<Integer> create()
{

Scanner in = new Scanner(System.in);

int x;

Node<Integer> first, node, pos;

System.out.println("Enter integer , 99 to stop");

X = in.nextInt();

if (x==99)

{// an empty linked-list

return null;
}

// list is not empty

first = new Node<Integer>(x);

pos = first; // save reference to first node
System.out.println("Enter integer value, 99 to stop");
X = in.nextInt();

while (x!=99)

{
node = new Node<Integer>(x); // create new node
pos.setNext(node); // connect previous node to current node
pos = node; // pos refer to last node added
System.out.println("Enter integer value, 99 to stop");
X = in.nextInt();

}

return first;
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public static int count(Node<Integer> list)
{
int counter = 0;
Node<Integer> pos =
while (pos!=null)

{

list;

counter++;
pos = pos.getNext();
}

return counter;

Om) :m>y
public static int countR(Node<Integer> list)
{

if (list null)
return 9;
return 1 + countR(list.getNext());

}
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public static int sum(Node<Integer> list)
{
int sum = 0;
Node<Integer> pos =
while (pos!=null)

{

list;

sum = sum + pos.getValue();
pos = pos.getNext();
}
return sum;
}
Om) :m>y
public static int sumR(Node<Integer> list)

{

if (list null)
return 0;
return list.getValue() + sumR(list.getNext());

}
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public static double average(Node<Integer> list)

{
if (count(list) != @)
return (double)(sum(list))/count(list);
return 0;
}
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public static double averageR(Node<Integer> list)

{
if (countR(list) != @)
return (double)(sumR(list))/countR(list);
return 0;
}
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public static int product(Node<Integer> list)

{
int prod;
if (list == null)
prod = 0;
prod = 1;
Node<Integer> pos = list;
while (pos!=null)
{
prod = prod * pos.getValue();
pos = pos.getNext();
}
return prod;
}
O(n) : My 220799 VIiNda NYe NN .8
public static int productR(Node<Integer> list)
{

if (list == null)
return 0;
if (!list.hasNext())
return list.getValue();
return list.getValue() * productR(list.getNext());
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public static int max(Node<Integer> list)
{
int max = list.getValue();
Node<Integer> pos = list.getNext();
while (pos!=null)
{
if (pos.getValue() > max)
max = pos.getValue();
pos = pos.getNext();
}

return max;

}
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public static int maxR(Node<Integer> list)

{
if (!list.hasNext())
return list.getValue();
return Math.max(list.getValue(), maxR(list.getNext()));
}
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public static int min(Node<Integer> list)
{
int min = list.getValue();
Node<Integer> pos = list.getNext();
while (pos!=null)
{
if (pos.getValue() < min)
min = pos.getValue();
pos = pos.getNext();
}

return min;
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public static int minR(Node<Integer> list)
{
if (!list.hasNext())
return list.getValue();
return Math.min(list.getValue(), minR(list.getNext()));

}
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public static int sumEven(Node<Integer> list)

{
int sum = 0;
Node<Integer> pos = list;
while (pos!=null)
{
if (pos.getValue()%2 == 0)
sum = sum + pos.getValue();
pos = pos.getNext();
}
return sum;
}
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public static int sumEvenR(Node<Integer> list)
{
if (list == null)
return 0;
if (list.getValue()%2 == 0)
return list.getValue() + sumEvenR(list.getNext());
return sumEvenR(list.getNext());
}
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public static int sumOddPlaces(Node<Integer> list)
{
int sum = 0;
Node<Integer> pos = list;
while (pos!=null)
{
sum = sum + pos.getValue();
pos = pos.getNext();
if (pos!=null)
pos = pos.getNext();
}

return sum;
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public static int sumOddPlacesR(Node<Integer> list)

{
if (list==null)
return 0;
return sumOddPlacesR(list, 1);
}

private static int sumOddPlacesR(Node<Integer> list, int place)
{
if (list==null)
return 0;
if (place%2==1)
return list.getValue()+ sumOddPlacesR(list.getNext(), place+l);
return sumOddPlacesR(1list.getNext(), place+l);
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public static int countX(Node<Integer> list, int x)
{
int counter = 0;
Node<Integer> pos = list;
while (pos!=null)
{
if (pos.getValue() == x)
counter++;
pos = pos.getNext();
}

return counter;

}
O(n) : My . NDwWa NN DY YONPI vIdIN .13
public static int countXR(Node<Integer> list, int x)
{
if (list==null)
return 0;
if (list.getValue() == x)
return 1 + countXR(list.getNext(), x);
return countXR(list.getNext(), x);

}
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public static boolean isUp(Node<Integer> list)
{
if (list==null)
return true;
if (!list.hasNext())
return true;
while (list.hasNext())
{
if (list.getValue()>=1list.getNext().getValue())
return false;
list = list.getNext();
}

return true;
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public static boolean isUpR(Node<Integer> list)
{
if (list==null)
return true;
if (!list.hasNext())
return true;
return (list.getValue() < list.getNext().getValue()) &&
1sUpR(list.getNext());
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public static boolean isExistR(Node<Integer> list, int x)
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public static boolean isExist(Node<Integer> list, int x)

{
while (list!=null)
{
if (list.getValue()==x)
return true;
list = list.getNext();
}
return false;
}

O() My N9 NMNX DY O DONPI VI .15

if (list==null)
return false;
if (list.getValue() == x)
return true;
return isExistR(list.getNext(), x);
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public static boolean isArithmetic(Node<Integer> list)
{
if (list==null)
return true;
if (!list.hasNext())
return true;
int first, second, diff;
// at least 2 values
first = list.getValue();
list= list.getNext();
second = list.getValue();
diff = second - first;
while (list.hasNext())
{
first = second;
list = list.getNext();
second = list.getValue();
if (second - first != diff)
return false;

}

return true;
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public static boolean isArithmeticR(Node<Integer> list)
{
if (list==null)
return true;
if (!list.hasNext())
return true;
int diff = list.getNext().getValue()-1list.getValue();
return isArithmeticR(list.getNext(), diff);

}

private static boolean isArithmeticR(Node<Integer> list, int d)
{
if (!list.hasNext())
return true;
if ( list.getNext().getValue() - list.getValue() != d)
return false;
return isArithmeticR(list.getNext(), d);
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public static Node<Integer> goTo(Node<Integer> list, int step)

{
while (list!=null && step>1)
{
list = list.getNext();
step--;
}
return list;
}

Om) :Mmby> .NYIW NNIX HY ONPIY VI .17
public static Node<Integer> gotoR(Node<Integer> list, int step)
{
if (step==1 || list==null)
return list;
return gotoR(list.getNext(), step-1);
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public static Node<Integer> gotoLast(Node<Integer> list)

{
if (list==null)
return null;
while (list.hasNext())
list = list.getNext();
return list;
}

Om) : My N2 NN HYHOIDONPI vIddN .18
public static Node<Integer> gotoLastR(Node<Integer> list)
{
if (list==null)
return null;
if (!list.hasNext())
return list;
return gotolastR(list.getNext());
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public static Node<Integer> firstPosX(Node<Integer> list, int x)
{
while (list!=null && list.getValue()!=x)
list= list.getNext();
return list;
¥
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public static Node<Integer> firstPosX_R(Node<Integer> list, int x)
{
if (list==null || list.getValue()==x)
return list;
return firstPosX R(list.getNext(), x);
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public static Node<Integer> posMin(Node<Integer> list)
{

Node<Integer> minPos = list;

int val, minval;

if (list == null)

return null;

minVal = list.getValue();

list = list.getNext();

while (list!=null)

{
val = list.getValue();
if (val<minval)
{
minVal = val;
minPos = list;
}
list = list.getNext();
}

return minPos;




13 11w awnl [Dd NIT 77072 EVIEZ0'aR / a"ywn 0'7'am onin, nvipn nn'wa? NNy np'7nn Ninno

VN NNDOWI 99NN HINDA ,N10P NNV MY

DIPN G0N X TIVN IYNRI NYTN NNDIYI NPTINNI XTIV pos NNIWIL DIPN ,NNOWI NYAPNRN NOWH .21
MUK TP9IN 2)9Y QONNN X N2 MPWI 1IN, pos=null OX . pos »NX THN

O(1) NN NN MDY

public static Node<Integer> insert(Node<Integer> list, Node<Integer> pos, int x)
{
Node<Integer> node = new Node<Integer>(x);
if (list == null)
{// list is empty, return list with one value x
return node;
}
if (pos==null)
{// insert before first
node.setNext(list);
return node;
¥
// insert after pos
node.setNext(pos.getNext());
pos.setNext(node);
return list;

step MINN G0N X TIVN N2 NYTN NIWI NPINNDI XTIV step DY TYN 1901 ,NNPWI NYIAPNN NYIWYD .22
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public static Node<Integer> insert(Node<Integer> list, int step, int x)
{
Node<Integer> node = new Node<Integer>(x);
if (list==null)
return node;
if (step==0)
{
node.setNext(list);
return node;
}
Node<Integer> pos = list;
while (step>1 && pos!=null)
{
pos = pos.getNext();
step--;
}
// insert after pos
node.setNext(pos.getNext());
pos.setNext(node);
return list;
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public static Node<Integer> delete(Node<Integer> list, Node<Integer> prev)
{
if (list==null)
return list;
if (prev==null)
return list.getNext();
if (prev.hasNext())

{
Node<Integer> pos = prev.getNext();
prev.setNext(pos.getNext());
pos.setNext(null);

}

return list;
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public static Node<Integer> delete(Node<Integer> list, int step)
{
if (list==null)
return list;
if (step<=1)
return list.getNext();
Node<Integer> prev = list;
while (step >2 && prev.hasNext())

{
prev = prev.getNext();
step--;

}

if (prev.hasNext())

{
Node<Integer> pos = prev.getNext();
prev.setNext(pos.getNext());
pos.setNext(null);

}

return list;
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public static Node<Integer> insertSort(Node<Integer> list, int x)
{
Node<Integer> node = new Node<Integer>(x);
if (list==null)
return node;
Node<Integer>pos = list;
if (x<pos.getValue())
{// add before first node
node.setNext(pos);
return node;
}
while (pos.hasNext() && x > pos.getNext().getValue())
pos = pos.getNext();
node.setNext(pos.getNext());
pos.setNext(node);
return list;

NYOYY NINND NDIVON NI NT DY DIIIYN NIYI DI .NDIW ITOI MPINND NIV YNV NOIAPNN WS .26
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public static Node<Integer> merge (Node<Integer> listl, Node<Integer> list2)
{
if (listl==null)
return list2;
if (list2==null)
return listl;
Node<Integer> mergedList = null;
Node<Integer> posl, pos2, pos3;

posl = listil;
pos2 = list2;
pos3 = mergedList;

while (posl != null && pos2 != null)

{
if (posl.getValue() < pos2.getValue())
{
mergedList = insert(mergedList, pos3, posl.getValue());
posl = posl.getNext();
}
else
{
if (posl.getValue() > pos2.getValue())
{
mergedList = insert(mergedList, pos3, pos2.getValue());
pos2 = pos2.getNext();
}
else
{
mergedList = insert(mergedList, pos3, pos2.getValue());
posl = posl.getNext();
pos2 = pos2.getNext();
}
}
if (pos3 == null) // first node in merged list
pos3 = mergedList;
else
pos3 = pos3.getNext();
}

while (posl != null)

{// tail of listil
mergedList = insert(mergedList, pos3, posl.getValue());
posl = posl.getNext();
pos3 = pos3.getNext();

}

while (pos2 != null)

{// tail of list2
mergedList = insert(mergedList, pos3, pos2.getValue());
pos2 = pos2.getNext();
pos3 = pos3.getNext();

}

return mergedList;
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public static Node<Integer> mergel(Node<Integer> listl, Node<Integer> list2)
{
if (listl==null)
return list2;
if (list2==null)
return listl;
// listl!=null && list2!=null
int x,y;
Node<Integer> mrglList; // refer to merged sortedlist
// choose reference to mrglList
if (listl.getValue()<list2.getValue())

{

mrgList = 1listl;

listl = listl.getNext();
}
else

{// listl.getValue()>=1list2.getValue()
mrglList = list2;
list2 = list2.getNext();
}
Node<Integer> posMrg = mrglList;
while (listl!=null && list2!=null)
{
if (listl.getValue()<list2.getValue())
{
posMrg.setNext(listl);
listl = listl.getNext();
}
else
{// listl.getValue()>=1list2.getValue()
posMrg.setNext(list2);
list2 = list2.getNext();
}
posMrg = posMrg.getNext();
}// end while
while (listl!=null)
{// tail of listl
posMrg.setNext(listl);
listl = listl.getNext();
posMrg = posMrg.getNext();
}
while (list2!=null)
{// tail of list2
posMrg.setNext(list2);
list2 = list2.getNext();
posMrg = posMrg.getNext();
}

return mrglList;
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public static Node<Integer> cut(Node<Integer> listl, Node<Integer> list2)
{
Node<Integer> listCut=null;
Node<Integer> posCut=1listCut;
while (listl!=null && list2!=null)
{
if (listl.getValue()<list2.getValue())
listl = listl.getNext();
else
if (listl.getValue()>list2.getValue())
list2 = list2.getNext();
else
{// listl.getValue()==1ist2.getValue()
listCut = insert(listCut, posCut, listl.getValue());
listl = listl.getNext();
list2 = list2.getNext();
if (posCut==null) // first node
posCut = listCut;
else
posCut = posCut.getNext();
}
}// end while
return listCut;
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public static Node<Integer> cutl(Node<Integer> listl, Node<Integer> list2)
{
Node<Integer> listCut;
Node<Integer> posCut;
Node<Integer> tempPos;
// search first common value
while (listl!=null && list2!=null &&
listl.getValue()!=1ist2.getValue())

{
if (listl.getValue()<list2.getValue())
listl = listl.getNext();
else // listl.getValue()>list2.getValue()
list2 = list2.getNext();
}

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

// listl.getValue()==1ist2.getValue()

listCut = listl; // for example

posCut = listCut;

int vall,val2;

while (posCut.hasNext())

{

vall = posCut.getNext().getValue();

val2=1ist2.getValue();

if (vall==val2)

{// leave this value in listl
posCut = posCut.getNext();
list2 = list2.getNext();

}

else

{
if (valicval2)

{// removes value from listl
tempPos = posCut.getNext();
posCut.setNext(tempPos.getNext());
tempPos.setNext(null);

}

else // go on with list2
list2 = list2.getNext();

}

}

return listCut;
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public static boolean isAllExist(Node<Integer> listl, Node<Integer> list2)
{
if (list2==null)
return true;
if (listl==null)
return false;
int x = list2.getValue();
return isExistR(1listl, x) && isALLExist(listl, list2.getNext());

NOY DYDY ININ MDD NIDVWIN MNYW DX NNN N3N listl, list2 ndow ynv nHapnn Ny .29
OMm*m) My .NINN-IPY ,TOD MVYN

public static boolean isSameValues(Node<Integer> listl, Node<Integer> list2)
{
return i1sALLExist(listl, list2) &&
1SALLExist(list2, listl) ;

,DXaMYN DY PN NMINYWIN MNWO DX 'NNNY NPTNM listl, list2 ndw >nv nbapnn nows .30
Om*m) :M>y .NINR-PY

public static boolean isAllDifferent(Node<Integer> listl, Node<Integer> list2)
{
int x;
while (listl!=null)
{
x = listl.getValue();
if (isExist(list2, x))
return false;
listl = listl.getNext();
}

return true;

Om*m) MDY (27 PYDA NANDIY) cut NYIVON NITYA Wi .a30

public static boolean isAllDifferentSort
(Node<Integer> listl, Node<Integer> list2)

{
}

return ( cut(listl,list2)==null);
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public static boolean isIncludeStart(Node<Integer> listl,Node<Integer> list2)
{

int vall,val2;
while (listl!=null && list2!=null)

{
if (listl.getValue()!=1ist2.getValue())
return false;
listl = listl.getNext();
list2 = list2.getNext();
}

return list2==null;

MY NMNYYWIA NoOM list2 NYwY DX NNRY NINM listl, list2 mIwa T nSapNHn NS .32
Om*m) :Mm>y .nINx-pw listl

public static boolean isInclude (Node<Integer> listl, Node<Integer> list2)

{
while (listl!=null)

{
if (isIncludeStart(listl, 1list2))
return true;
listl = listl.getNext();
}

return false;

DIV 1N MY

.99 VOP N .YNPNYNNN YOPIV DIIADNNI NDIY TTOI NIMNN NP NNAN NDIVD .33
Om’) :m»y AP xon ox null ,NPPWIa NHWRIN TDINY 71391 NPTHN NN

public static Node<Integer> createSorted()

{
Scanner in = new Scanner(System.in);
Node<Integer> list=null;
int x;
System.out.println("Enter integer , 99 to stop");
X = in.nextInt();
while (x!=99)

{
list = insertSort(list, x);
System.out.println("Enter integer , 99 to stop");
X = in.nextInt();

}

return list;
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public static Node<Integer> insertionSort(Node<Integer> list)

{

int x;
Node<Integer> sortList = null;
while (list!=null)

{
x = list.getValue();
sortList = insertSort(sortlList, x);
list = list.getNext();

}

return sortList;

NVYYA NDIY ITO NMNN NNDOYI NPINHDI INWID 77D DI90N DY NIWI NOIAPNN NOIWVI .35
Om? :m»y . selection-sort 79°Na-11

public static void selectionSort(Node<Integer> list)

{

int temp;

Node<Integer> 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();
}




