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public static int Mult (int x, int y)
{
if(y==1)
return X;
return Mult (X, y - 1) + X;
}
99011 W M0 NND
public static int DigitNum (int num)

{
if (num < 10)
return 1;
return DigitNum (num s 10) + 1;
}

99002 MN90 DIOO
public static int DigitSum (int num)

{
if (num < 10)
return 1;
return DigitSum (num 7 10) + num %10;
}

99002 NINNNI NIV DY MND
public static int CountDigitInNum (int num, int d)

{
if (num < 10)
{
if (num == d)
return 1;
return 0;
}
else
{
if (num%10 == d)
return 1 + CountDigitInNum (num s 10, d);
return CountDigitInNum (num / 10, d);
}
}

b NPINa a NPIN IWN
public static int Power (int a, int b)
{
if (b ==0)
return 1;
return Power (a, b - 1) * a;

990101 NINNNDI NI9D ONN

N NN
public static bool IsExist (int num, int digit)
{
if (n < 10)
return (num == digit);
return (num%10 == digit) Il [sExist (num /10, digit);
}
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public static bool IsExist (int num, int digit)

{

2 MIN

if (num < 10)
{
if (num == digit)
return true;
return false;

}
if (mum % 10 == digit)
return true;
return IsExist (num /10, digit);

NI 190N NN DO DNN

: N TININ
public static bool AllEven (int num)
{
if (num < 10)
return (num % 2 == 0);
return (num % 2 == 0) && AllEven (num/10);
}
2 TPNIN
public static bool AllEven (int num)
{
if (num < 10)
{
if (num % 2 == 0)
return true;
return false;
}
if (num % 2 == 0)
return AllEven (num /10);
return false;
}
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Node<T> Ist = new Node<T>(value);

Node<Ts> Ist = new Node<T>(value, next);

SN MW
next = null 79y NSapnVY NNa NNV

NN NMIXD 1M TIY NYAPNY NN NDIV

<T> p.GetValue() N2 v Value-n NN 10N NOIWaN
void p.SetValue(<T> x) nMNa vww Value-n NX Mwn nwan
Node<T> p.GetNext() null 930 ;715 PR OX .NPIYIL XIN NMIND DY NIINOD DN NINND NIYAN
void p.SetNext(Node<T>) 7YY NIN NNIND DY NAINON NN MIYN NN
bool p.HasNext() false NN null-n 1Y Next-n ON true NIINN NYIWON
string p.ToString() NNINHDI THA NMIN DY TIY NDXTH NOIWON

Node<int> Ist = new Node<int> (1);
Node<int> p = Ist;
for (inti=2; i <=10; i++)
{
p.SetNext (new Node <Int>(1));
p = p-GetNext();

Node<int> Ist = new Node<int> (10);
for (inti=9; i>=1; i--)
Ist = new Node<int>(i, Ist);

MO0 MHIYD

(MY NOS NDION) 10 TY 1-n OM9DN DY NIV NMI

(NPYWIN NOPNNS NDIDN) 10 TY 1-n (NDNNND NONN) NN NDPWI NI

public static int ListLength (Node<int> Ist)

{
Node<int> p = Ist;
int count = 0;
while (p = null)
{
count++;
p = p-GetNext();
}

return count;

J

public static int SumList (Node<int> Ist)
{

Node<int> p = Ist;

int sum = 0;

while (p t= null)

{

sum += p.GetValue();
p = p.GetNext();

return sum;
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public static int LargestNum (Node<int> Ist)

{
Node<int> p = Ist;
int max = p.GetValue();
p = p-GetNext();
while (p != null)
{

if (p.GetValue() > max)
max = p.GetValue();
p = p-GetNext();

return max;

.Y 90N YN 1AW DINIYON 1ON NN NPINNY NOW
public static int NumExist (Node<int> Ist, int num)

{
Node<int> p = Ist;
int count = 0;
while (p != null)
{

if (p.GetValue() == num)
count++;
p = p-GetNext();

return count;

false 930 NINKX .NYYWI2 DM 190N DN true NPINNY NNYYI NYAPNN NI
public static bool IsExist (Node<int> Ist, int num)

{
Node<int> p = Ist;
while (p t= null)
{

if (p.GetValue() == num)
return true;
p = p-GetNext();

return false;

P RO WA MmN false 1N NINK N T2 NMINN NNIYWIN DN true NIINNPY NI
public static bool IsSorted (Node<int> Ist)

{
Node<int> p = Ist;

while (p.GetNext() = null)

if (p.GetValue() > p.GetNext().GetValue()
return false;
p = p-GetNext();
}

return true;
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public static bool IsArithmetic (Node<int> Ist)
{
Node<int> p = Ist;
if (Ist == null)
return false;
if (Ist.GetNext() == null)
return true;
int diff = p.GetNext(). GetValue() — p.GetValue();
while (p.GetNext() t= null)

if (diff 1= p.GetNext(). GetValue() — p.GetValue())
return false;
p = p-GetNext();

return true;

(19391) Y2a8N MIINNY MLV

ull 9Ny N0 wIn TIND DIT) step DN .step-N DIPNI NNIND (Ya80) 1291 NNV NIV
public static Node<int> PointToSteps (Node<int> lst, int step)

{

Node<int> p = Ist;

for (inti=1; pt=null && i < step; i++)
p = p-GetNext();

return p;

null 91N - N¥NI XD DX .nUM OOV 19010 WA 1YW NMNDIYIA NYRIN DIPIAY (WA8N) 1291 NINNY NIV
public static Node<int> PointToNum (Node<int> Ist, int num)
{
Node<int> p = Ist;
while (p != null && p.GetValue() '= num)
p = p-GetNext();
return p;

null 1M, NP> NNYWIN DX .NNMWIA INM JOPN 190NN DY DIPMIY (YAX)I) N2I9N NIINNY NI

public static Node<int> PointToMinValue (Node<int> Ist)
{

if (Ist == null)

return null;

Node<int> p = Ist;

Node <Int> minNode = Ist;

while (p t= null)

if (p.GetValue() < minNode.GetValue())
minNode = p;
p = p-GetNext();
}

return minNode;

(MNPYI2INYID DIPIAD YIANND POS YIANNM : NNIN) POS YIIANNM 29TYW NNIND WIANNT NN NINNY NOW
public static Node<int> PointToPrev (Node<int> Ist, Node<int> pos)
{
Node<int> p = Ist;
while (p.GetNext() ! = pos)
p = p-GetNext();
return p;
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public static Node<int> AfterSteps (Node<int> Ist, int step, int num)
{

if (step == 0)
Ist = new Node<int> (num, Ist);
else
Node<int> p = Ist;
for (inti=1; 1 < p.GetNext() ! = null &&step-1; i++)
p = p-GetNext();
p-SetNext(new Node<int> (num, p.GetNext()));
}
return Ist;

}

DY NN DY AYTN NNV PINN NDWHN .UM 1901 191 DMIOY DXI1901 YW MDY 9702 NIMNK NNOYI NYAPNN NOW
10N INYIN NIYINY TO ,num 19000

public static Node<int> StillSorted (Node<int> Ist, int num)

{
if (mum < Ist.GetValue())

Ist = new Node<int> (num, Ist);

else
Node<int> p = Ist;
while (p.GetNext() ! = null && num > p.GetNext(). GetValue())
p = p-GetNext();
p-SetNext (New Node<int>( num, p.GetNext()));
return Ist;

}

NOD NWTN NNMYI PINN NN .NNOWIL DIPID INMNN ODY step 190101 DMNYY DMIDN DY NIV NYAPNN NIV
.0OYI2 NYRIN NNIND XD 13NN NNOWIN step=1 DX .NDYIA step-N DIPMII NMIND
YA THIND NNV IN YOPY 0-1 DT step : DNIN

public static Node<int> DeleteAfterSteps (Node<int> Ist, int step)
{

if (step ==1)
Ist = 1st. GetNext();
else
Node<int> p = Ist;
for (int1 = 1; p.GetNext() t=null &&1 < step-1; 1++)
p = p-GetNext();
if (p.GetNext() ! = null)
p-SetNext(p.GetNext(). GetNext());
}
return Ist;
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public static Node<int> Merge (Node<int> Ist1, Node<int> Ist2)

{
Node<int> Ist3 = new Node<int>(-999);

Node<int> q = Ist3;
while (Istl '= null && Ist2 '= null)

if (Ist1.GetValue() < Ist2.GetValue())

{
q.SetNext(new Node<int>(Istl.GetValue());
Istl = Istl.GetNext();

}

else

{
q-SetNext(new Node<int>(Ist2.GetValue());
Ist2 = Ist2.GetNext();

}

q = q.GetNext();

if (Istl == null)
q-SetNext(lst2);
else
q-SetNext(lst1);
return Ist3.GetNext();

public static Node<int> Merge (Node<int> Istl, Node<int> 1st2)
{

Node<int> Ist3 = null;
Node<int> q;
while (Istl '= null && 1st2 '= null)

if (Ist1.GetValue() < Ist2.GetValue())

{
if (Ist3 == null)
{
Ist3 = new Node<int>(Ist1.GetValue());
q= ISt3;
}
else
{
q.SetNext(new Node<int>(Ist1.GetValue()));
q = q.GetNext();
}
Istl = Istl.GetNext();
}
else
{

if (Ist3 == null)
{

Ist3 = new Node<int>(Ist2.GetValue());

q = Ist3;

: (225079 NI DY) X MIVIN

: (2220799 NMY XYY 2 MIYVON
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else

g-SetNext(new Node<int>(Ist2.GetValue()));
q = q.GetNext();

}
Ist2 = Ist2.GetNext();
}

}
if (Istl == null)

q-SetNext(lst2);
else

g.-SetNext(lst1);
return Ist3;

NIV NYONPY MNYD
9NN NN TN DMI9DN DY NI NYAPNN NYIVD
public static int CountLength (Node<int> Ist)
{
if (Ist == null)
return 0;
return 1 + CountLength(lst. GetNext());

POIY DIID NN NPINNY DM9DN YW NdPWI NHAPNN NI
public static int SumNodes (Node<int> Ist)
{
if (Ist == null)
return 0;
return Ist. GetValue() + SumNodes(Ist. GetNext());

29V NYAN NN NPTINNI DIADN DY NNOWI NHAPNN NDIV
public static int MulNodes (Node<int> Ist)
{
if (Ist == null)
return 1;
if (Ist. GetNext() == null)
return Ist. GetValue();
return Ist. GetValue() * MulNodes (Ist. GetNext());

0P X2 NDOYI NP DITHN 190N0N NN NIINNY NPDONPI NOW
public static int MaxNumlInList (Node<int> Ist)

{
if (Ist.GetNext() == null)

return Ist. GetValue();
return Math.max(Ist. GetValue(), MaxNumlInList (Ist. GetNext());
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public static int CountNum (Node<int> Ist, int num)
{
if (Ist == null)
return O;
if (Ist. GetValue() == num)
return 1 + CountNum (Ist. GetNext(), num);
return CountNum (Ist. GetNext(), num);

false 910 NINK .NHYYI2 Y9N num ON true NIPINNY NPDONPI NI
public static bool IsExist (Node<int> Ist, int num)
{
if (Ist == null)
return false;
if (Ist. GetValue() == num)
return true;
return IsExist (Ist. GetNext(), num);

false 97N MINN .N9IW 7D NN NHPIWIN DN true NIINRY MONPI 1YW
public static bool IsSorted (Node<int> Ist)
{
if (Ist == null)
return false;
if(lst. GetNext() == null)
return true;
if (Ist. GetValue() > Ist. GetNext(). GetValue())
return false;
return IsSorted (Ist. GetNext());

null 11Ny [ NnPwIa OINNNN 0NN DIT)H step DN .step-N DIPN NNIXD 1IN NIINNY MDDNPI NNV
public static Node<int> GoToStep (Node<int> Ist, int step)
{
if (Ist == null Il step == 1)
return Ist;
return GoToStep (Ist.GetNext(), step-1);

null 130y NP NPWIN DX .NNHDIWIL NINKRD NDIXD 1IN NIINNY MDONPI NNV
public static Node<int> GoToLast (Node<int> Ist)
{
if (Ist == null Il Ist. GetNext() == null)
return Ist;
return GoToLast(Ist. GetNext());

1ull 97Ny — 911 XY NN DN .num 9901070 Y9N 12V NYNIN NNIND 179N NPINNY NDONPI NOWD
public static Node<int> FirstInstancePointer (Node<int> Ist, int num)

{
if (Ist == null I Ist. GetValue() == num)

return Ist;
return FirstInstancePointer (Ist. GetNext(), num);
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Node<Client> ¢ = new Node<Client> (new Client(name, age));
YWY DNY DY NNON DY TIVD NINIP
c.GetValue().GetName()
9OUI2 DNY HY NNON DY TIY NPV
c.GetValue().SetName(””Y ossi”)

N2V MYSNNI DIYN 997 N1IPY DY 195 .ANINY P9 NN 08y 919201 T¥7 setValue ysay 1599 NY :25 mrY
JPPNID NNONY set-N NS IR DN POy P, getValue
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Queue<T> q = new Queue<T>(); T 91901 P77 NN NINY — NN NOW
bool IsEmpty() false mINN P> NN IWND true 1IN — P> NNN OND
void Insert (T x) NN NOY YIN TN NN NYIWON
T Remove() NN YNRID TDRD NIN NTNNI DRI NN
T Head() OMN NXIND 152) NNN YRID IR NIN NIINND N2WIN
string ToString() N2 DMIDNRN I NN NOXATN NIIVAN

MO0 MHIYD
NN TN DX NPINNY DWW
public static int QueueLength (Queue<int> q)

int count = 0;

Queue<int> temp = new Queue<int>();
while (tq.IsEmpty())

{

count++;
temp.Insert(q.Remove());

while (ttemp.IsEmpty())
g.Insert(temp.Remove());
return count;

NN DMDNN OO0 NN NPINNY NIV
public static int QueueSum (Queue<int> q)
{
int Sum = 0;
Queue<int> temp = new Queue<int>();
while (1q.IsEmpty())
{

sum += q.Head();
temp.Insert(q.Remove());

while (‘temp.IsEmpty())
q.Insert(temp.Remove());
return Sum;

INPNRN NN 5w PHYN NINY VTN NN NIINNIY WO
public static Queue<int> Clone (Queue<int> q)

Queue<int> copy = new Queue<int>();
Queue<int> temp = new Queue<int>();
while (tq.IsEmpty())

{

copy.Insert(q.Head());
temp.Insert(q.Remove());

}
while (‘temp.IsEmpty())

q.Insert(temp.Remove());
return copy;
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public static int LastNum(Queue<int> q)

{

Queue<int> temp = new Queue<int>();
int num;
while(!q.IsEmpty())

num = q.Remove();
if (1q.IsEmpty())
temp.Insert(num);
}
while (ttemp.IsEmpty())
g.Insert(temp.Remove());
return num;

. o . P2 RD N 5YTH MM VNN NN NPINNY NOWI
public static int MaxNum (Queue<int> q)

{

int max = q.Head();
Queue<int> temp = new Queue<int>();
while (1q.IsEmpty())
{
if (q.-Head() > max)
max = q.Head();
temp.Insert(q.Remove());
}
while (‘temp.IsEmpty())
q.Insert(temp.Remove());
return max;

=190 X80 XD /ONN O .1 XD 9N NYRIN IR DY DIPIHN NN num Y 91PN DX NPINNY NI

public static int NumIndexInQueue (Queue<int> q, int num)
{

Queue<int> temp = new Queue<int>();

int index = 1;

bool found = false;

while (!q.IsEmpty() && q.Head() = num)

{

temp.Insert(q.Remove());
index++;

}
if (1q.IsEmpty())
{

found = true;
while (1q.IsEmpty())
temp.Insert(q.Remove());

}
while (‘temp.IsEmpty())
g.Insert(temp.Remove());
if (found)
return index;
return -1;
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public static int NumInQueue (Queue<int> ¢, int k)
{
Queue<int> temp = new Queue<int>();
int found = -1;
while (tq.IsEmpty() && k > 1)
{

temp.Insert(q.Remove());

}
if (1q.IsEmpty())
{

found = q.Head();
while (1q.IsEmpty())
temp.Insert(q.Remove());

}

while (‘temp.IsEmpty())
g.Insert(temp.Remove());

return found;

false 91N NINK .M X¥NI 7900 ON true NIINNY NV
public static bool IsExist (Queue<int> q, int num)

{
Queue<int> temp = new Queue<int>();
bool numInQueue = false;
while (1q.IsEmpty())
{

if (q.Head() == num)
numInQueue = true;
temp.Insert(q.Remove());

while (‘temp.IsEmpty())
q.Insert(temp.Remove());
return numInQueue;

false 230 NINK .Y 9702 PN NNN DN true NPINNY NI
public static bool Ascend (Queue<int> q)

{

Queue<int> temp = new Queue<int>();

bool sorted = true;

int num;

while (!q.IsEmpty())

{
num = q.Head();
temp.Insert(q.Remove());
if (1q.IsEmpty() && q.Head() < num)

sorted = false;

}
while (‘temp.IsEmpty())

q.Insert(temp.Remove());
return sorted;
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false 970y RINN MO 1Y 0N ©Y1IN MW ON true NINNY NOIWD
I{)ublic static bool SameQueues (Queue<int> q1, Queue<int> q2)

if (QueueLength (q1) 1= QueuelLength (q2))

return false;
bool sameQueues = true;
Queue<int> templ = new Queue<int>();
Queue<int> temp2 = new Queue<int>();
while (tq1.IsEmpty())
{

if (q1.Head() ' = q2.Head())
sameQueues = false;

templ.Insert(ql.Remove());

temp2.Insert(q2.Remove());

}
while (ttempl.IsEmpty())
{
ql.Insert(templ.Remove());
q2.Insert(temp2.Remove());
}

return sameQueues;

PV IRYOY T N 19001 IR DD ,00 1901 DMIOY DXI90N DV (MDY 1TD) PINN NN NYAPNN NOW
public static void RemainSorted (Queue<int> g, int num)
{

Queue<int> temp = new Queue<int>();

while ('q.IsEmpty() && q.Head() < num)
temp.Insert(q.Remove());

temp.Insert(num);

while (1q.IsEmpty())
temp.Insert(q.Remove());

while (ttemp.IsEmpty())
q.Insert(temp.Remove());

2912 PONPY MY

N2 OMDNRN ITO NX NINNY NXDONPI NOW
public static void Opposite (Queue<int> q)

if (!q.IsEmpty())
{

int x = g.Remove();
Opposite (q);
q.Insert(x);

(D02 79NN NNN : 2D MOY) NN THIX NX NPINNDY DPDONPI NIV
public static int QLength (Queue<int> q)

if (q.IsEmpty())
return 0;
int x = g.Remove();
int num = 1 + QLength (q);
q.Insert (x);
return num;
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public static int QSum (Queue<int> q)

if (q.IsEmpty())
return 0;
int x = q.Remove();
int num = x + QSum (q);
g-Insert (x);
return num;

(D02 797NN NNN :2D 17°W) 7NN DM DIIVDNN NN NN NPINNY MDONPI NOW
public static int CountEven (Queue<int> q)
{
if (q.IsEmpty())
return 0;
int X = g.Remove();
int num;
if (X% 2 ==0)
num = 1 + CountEven (q);
else
num = CountEven (q);
g.Insert (x);
return num;

(DYD2 79NN NN : 29 W) false PINN NYIWON XY DX .NINA DPP 190N DN true NPINNY MDONPI "YW
public static bool IsExist (Queue<int> ¢, int num)
{
if (q.IsEmpty())
return false;
int x = g.Remove();
bool exist = (x == num) || [sExist(q, num);
q.Insert(x);
return exist;

DINY YV NN
:name, age NMON oy Client ©19VN OXOP1IN KV VTN P> NN N
Queue<Client> q = new Queue <Client>();
NN NOY Client ©IDVN YN VPN NDION
g.Insert (new Client(name, age));
NN YRIL VPR DY NNON DY TIVD NP
q-Head().GetName()
NN YR LPMIIN DY NNON DV T OV
q.Head().SetName(”Y 0ssi”)
NMMPON SV NNN YRIND VPPN NPNRYI INIIN

Client ¢ = g.Remove();
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Stack<T> s = new Stack<T>(); T ©1201 NP> NIDNN NINY — NN NOIW
bool IsEmpty() false nINN true 9N — NP NIDNN DNRN
void Push (T x) MMONNN YNRID WTN TR NDNIN NOWIN
T Pop () TMDNNT YRID TDRN DX NTNN) ININI NDIVIN
T Top () (MNX NN Y520) MIDNNN YRID TR NN NPINN NDWIN
string ToString() NIINNI MHDNNI DN D NN NOXTN NOWIN

MOV MY
MONNN TN DX NPINNY N
public static int StackLength (Stack<int> s)
{
int count = 0;
Stack<int> temp = new Stack<int>();
while (ts.IsEmpty())
{
count++;
temp.Push (s.Pop());

while (ttemp.IsEmpty())
s.Push (temp.Pop());
return count;

.NMDNNA DMNRN DI NN NPTNNY 1DV
public static int SumStack (Stack<int> s)

{
int sum = 0;
Stack<int> temp = new Stack<int>();
while ('s.IsEmpty())
{
sum += s.Top();
temp.Push (s.Pop());

while (‘temp.IsEmpty())
s.Push (temp.Pop());
return sum;

JOMNPNRN NIHDNNN DY PRYN RONIY NYTN NMNIDNN NPTNNY N
public static Stack<int> Clone (Stack<int> s)

{
Stack<int> copy = new Stack<int>();
Stack<int> temp = new Stack<int>();

while ('s.IsEmpty())
temp.Push(s.Pop());
while (‘temp.IsEmpty())
{
s.Push(temp.Top());
copy.Push(temp.Pop();
}

return copyj;
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public static int LastNum(Stack<int> s)

Stack<int> temp = new Stack<int>();
int num;
while(ts. IsEmpty())
{
num = s.Pop();
if (ts.IsEmpty())
temp.Push(num);
}
while (ttemp.IsEmpty())
s.Push(temp.Pop());
return num;

P RY NMIDNNA DITH 291 TINRN NN NIPINNY DDV
public static int MaxNum (Stack<int> s)

{
int max = s.Top();
Stack<int> temp = new Stack<int>();
while (ts.IsEmpty())
{
if s.Top() > max)
max = s.Top();
temp.Push(s.Pop());
}
while (‘temp.IsEmpty())
s.Push(temp.Pop());
return max;

}
-1 9INY N8/ XY 0NN DN .1 NI NIDNN PNYNIN IDRN YW DIPIRN .1PIDNNI num SY 017 NN NPINNY 1919

public static int NumIndexInStack (Stack<int> s, int num)
{
Stack<int> temp = new Stack<int>();
int index = 1;
bool found = false;
while (!s.IsEmpty() && s.Top() = num)
{
temp.Push(s.Pop());
index++;

}
if (ts.IsEmpty())

found = true;
while (ts.IsEmpty())
temp.Push(s.Pop());

}
while (ttemp.IsEmpty())
s.Push(temp.Pop());
if (found)
return index;
return -1;
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k-n D12 N¥DIY 9901010 DX NPTNN NDIWIN 2PN DHY K 70191 D»APN DXNYY /0N DY NMDNN NYAPNN NYIVD
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public static int NumlInStack (Stack<int> s, int k)
{
Stack<int> temp = new Stack<int>();
int found = -1;
while (ts.IsEmpty() && k > 1)
{
temp.Push(s.Pop());

}
if (!q.IsEmpty())
{

found = s.Top();
while ('s.IsEmpty())
temp.Push(s.Pop());

}

while (‘temp.IsEmpty())
s.Push(temp.Pop());

return found;

false 7N NINK .NMDNNI XYNI 1900 ON true NIINNBY NIV
public static bool IsExist (Stack<int> s, int num)

{
Stack<int> temp = new Stack<int>();
bool exists = false;
while (ts.IsEmpty())
{
ifts.Top() == num)
exists = true;
temp.Push(s.Pop());

while (‘temp.IsEmpty())
s.Push(temp.Pop());
return exists;

false 91Ny NINN .NDIWY 1TD NN MIDNNN DN true NIINNY NI

public static bool Ascend (Stack<int> s)
{
Stack<int> temp = new Stack<int>();
bool sorted = true;
int num;
while (!s.IsEmpty())
{
temp.Push(s.Pop());
if ('s.IsEmpty() && s.Top() > temp.Top())
sort = false;

}
while (‘temp.IsEmpty())

s.Push(temp.Pop());
return sort;
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public static bool Same (Stack<int> s1, Stack<int> s2)
{

if (stackLength(s1) ! = stackLength(s2))

return false;

Stack<int> templ = new Stack<int>();

Stack<int> temp2 = new Stack<int>();

bool same = true;

while (ts1.IsEmpty())

if (s1.Top() = s2.Top())
same = false;

templ.Push(s1.Pop());

temp2.Push(s2.Pop());

}

while (ttempl.IsEmpty())

{
s1.Push(temp1.Pop());
s2.Push(temp2.Pop());

}

return same;

}

IRYINY T ,NNDNNY 990NN NN ND2DNM) , DDV 99010 DMIDY D901 DY (MDY 9TD) NN NXIDNND NYAPNN NIW
NN
public static void RemainSorted (Stack<int> s, int num)

{

Stack<int> temp = new Stack<int>();

while ('s.IsEmpty() && s.Top() < num)
temp.Push(s.Pop());

temp.Push(num);

while (ts.IsEmpty())
temp.Push(s.Pop());

while (ttemp.IsEmpty())
s.Push(temp.Pop());

VNN NYONPY MY
IONNN TN DN NIINNDY DO NPI ANk
public static int StackLength (Stack<int> s)
{
if (s.IsEmpty())
return 0;
int num = s.Pop();
int ans = 1 + StackLength (s);
s.Push(num);
return ans;
}
IONN 090NN DIDO DX NIPINNY NIONPI Eath)
public static int StackSum (Stack <Int> s)
{
if (q.IsEmpty())
return 0;
int num = s.Pop();
int sum = num + StackSum (s);
s.Push (num);
return sum,;
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public static int CountEven (Stack<int> s)
if (s.IsEmpty())
return O;
int ans;

{

int num = s.Pop();
if (num %2 == 0)

ans = 1 + CountEven (s);
else

ans = CountEven (s);
s.Push(num);
return ans;

271 9520 9ty MY

MONN DI DIDNN NN NN NINNY NDONPI NI

false 930N NYWON XY DX .NMHDNNA DM num DN true NPINNY NDONPI NI
public static bool IsExist (Stack<int> s, int num)

if (s.IsEmpty())
return false;
if (num == s.Top())
return true;
intn = s.Pop();
bool ans = IsExist (s, num);
s.Push(n);
return ans;

Stack<Client> s = new Stack <Client>();

s.Push (new Client(name, age));

s.Top().

GetName()

s.Top().SetName(”Y ossi”)

Client ¢ = s.Pop();

21
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:name, age NMON oy Client DIV DXOPMIIN DY YN P> NN DM

monnn wr1Y Client ©190N WIN VPPN NOION
MHDNNN YRIL VPN DY NNON DY TIVD INAIP
TMDNNN YXIZ VPPN DV NINON DY TIY NPV

MMPON SY MIDNNN YRIND VPPN NPHYI NRNIN
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BinNode<T> bt = new BinNode<T>(value) left=null, right=null ;779 £y NMI¥ NN NLIWS
BinNode<T> bt = new BinNode<T>(left, value, right) left, right-5 Nany 79y Oy NN NN NYWI
BinNode<T> bt.GetLeft () YHNNWN 12D YIANND NPTNHN NOW
BinNode<T> bt.GetRight () 1277 120 Y2IANND NPINND N2
void bt.SetLeft (new BinNode<T>(value)) NNV YTN NNIN NINPD DDV
void bt.SetRight (new BinNode<T>(value)) PRI YTN DI NINPN NV
bool bt.HasLeft () false DINN PONNVY 2 ¥ NNIND DN true NINNN NOWD
bool bt.HasRight () false nINN 2197 12 ¥ NMINY DN true NN NOWI
T bt.GetValue () NNIND DY TIVN DX NPINND NDIW
void bt.SetValue (T x) NMINN DY TIVN X MIVNN NDIW
string bt. ToString () NNINNI XY NN DV TIY DY NOITNN NI

(D09Y 10N SV XYY MON»NN MOYON 92) NP HINNT/MNN MY
\NY2 DYNNND MO NN DPINM XY NHaAPNN NOW

public static int TreeSize (BinNode<int> bt)

if (bt == null)
return 0;
return 1 + TreeSize (bt.GetLeft() + TreeSize (bt.GetRight());

Y2 DXNNNN DI NN NPIND Y NYAPHN N9WO

public static int SumTree(BinNode<int> bt)
{
if (bt == null)
return 0;
return bt.GetValue() + SumTree(bt.GetLeft()) + SumTree(bt. GetRight());

NY2 D30 DIV D10 NN NPINNDI XY NOIAPNN 1OV
public static int SumEven(BinNode<int> bt)

if (bt == null)
return O;
if(bt.GetValue() % 2 == 0)
return bt.GetValue() + SumEven(bt. GetLeft()) +
sumEven(bt.GetRight());
return SumEven(bt.GetLeft()) + SumEven(bt.GetRight());
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public static int CountLeaf(BinNode<int> bt)

if (bt == null)
return 0;
ifibt. GetLeft() == null && bt.GetRight() == null)
return 1;
return CountLeaf (bt.GetLeft()) + CountLeaf (bt. GetRight());

NV ©DYN DI NX NPINNI XY NYAPNN NI
public static int SumLeaf(BinNode<int> bt)

if (bt == null)
return 0;
if(bt.GetLeft() == null && bt.GetRight() == null)
return bt.GetValue();
return SumLeaf(bt.GetLeft()) + SumLeaf(bt. GetRight());

D22 7)Y DNY YWY DIXNNSN 990N NN NPTINM XY NYAPNN NI
public static int TwoSons(BinNode<int> bt)

if (bt == null)
return 0;
ifibt.GetLeft() t= null && bt.GetRight() = null)
return 1 + TwoSons (bt.GetLeft()) + TwoSons (bt.GetRight());

return TwoSons (bt.GetLeft()) + TwoSons (bt.GetRight());
}

D190 XY DYDY .DNYY DNIAN TIVNI DIT) DIIYY ,DXNNNMN 190N NR NIINNMI XY NYIAPNN NOWI
public static int BigPapa(BinNode<int> bt)

{
if (bt == null)
return 0;
if (bt.GetLeft() = null && bt.GetRight() t= null)

if (bt.GetValue() > bt.GetRight().GetValue() && bt.GetValue() > bt.GetLeft(). GetValue())
return 1 + BigPapa(bt.GetLeft()) + BigPapa(bt.GetRight());

}
if (bt.GetLeft() = null && bt.GetRight() == null)

if (bt.GetValue() > bt.GetLeft().GetValue())
return 1 + BigPapa(bt.GetLeft()) + BigPapa(bt. GetRight());

}
if (bt.GetLeft() == null && bt.GetRight() 1= null)

if (bt.GetValue() > bt.GetRight().GetValue())
return 1 + BigPapa(bt.GetLeft()) + BigPapa(bt. GetRight());

}
return BigPapa(bt.GetLeft()) + BigPapa(bt.GetRight());
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public static int SumOnlySons(BinNode<int> bt)

if (bt == null)
return 0;
if (bt.GetLeft() == null && bt.GetRight() ! = null)
return bt.GetRight(). GetValue() + SumOnlySons(bt.GetLeft()) + SumOnlySons(bt. GetRight());

if (bt.GetLeft() = null && bt.GetRight() == null)
return bt.GetLeft(). GetValue() + SumOnlySons(bt.GetLeft()) + SumOnlySons(bt.GetRight());

return SumOnlySons(bt.GetLeft()) + SumOnlySons(bt. GetRight());

NY2 W9 num-Y DMIYSN 0N NN IPINNY ,num TV XY NYIAPHNN NI
public static int CountNum(BinNode<int> bt, int num)

if (bt == null)
return O;

if(bt. GetValue() == num)
return 1 + CountNum (bt. GetLeft(), num) + CountNum (bt.GetRight(), num);

return CountNum (bt.GetLeft(), num) + CountNum (bt. GetRight(), num);

. . 797 NNINA DXNNSN /ON DX N1NMY,level xya nn M Yy nbapnn nows
public static int CountLevel(BinNode<int> bt, int level)

if (bt == null)
return O;
if (level == 0)
return 1;
return CountLevel (bt.GetLeft(), level-1) + CountLevel (bt.GetRight(), level-1);

17 NMIND OXNNXN DD NN NPINMY level Xy NN XY NHAPNRN NDI
public static int SumLevel(BinNode<int> bt, int level)

{
if (bt == null)
return 0;
if (level == 0)
return bt.GetValue();
return SumLevel(bt.GetLeft(), level-1) + SumLevel(bt.GetRight(), level-1);

(DXN5W 'ON SW YD MON»NN MOYaN Y5) BIYYA NPINIDIA MDY
false DN ,nYY NN ON true NINKY XY NNIX NDAPNN NIV
public static bool IsLeaf (BinNode<int> bt)

{
if (bt == null)
return false;
return (bt.GetLeft() == null && bt.GetRight() == null);

.NINN false N, 021N a2 0¥99YN 95 ON true NPINNY XY NDAPNN NYIVS
public static bool AllPositive (BinNode<int> bt)
if (bt == null)

return true;
return bt.GetValue() > 0 && AllPositive (bt.GetLeft()) && AllPositive (bt.GetRight());
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NN false N,y DN ©)2 PX DN true N3N0 XY NYAPNN 1YY
public static bool NoOnlySon (BinNode<int> bt)

if (bt == null)
return true;
return (IsLeaf(bt) Il (bt. HasLeft() && bt.HasRight())) &&
NoOnlySon (bt.GetLeft()) && NoOnlySon (bt.GetRight());

NINN false X XY X¥NI num ON true NN, num T Y NYAPNRN NIWI
public static bool IsExist(BinNode<int> bt, int num)
{
if (bt == null)
return false;
if (bt.GetValue() == num)
return true;
return IsExist(bt.GetLeft(), num) Il IsExist(bt. GetRight(), num);

}

1Ly TIY DY NOIN SYW XSRS NINY X TIY DY NN D»P DN true 10N ,y-) X 0993 27 XY XY nHapnn nows
SNY NOWH WNnWnD
public static bool Descendant (BinNode<int> bt, int X, int y)

if (bt == null)
return false;
if (bt.GetValue() ==y)
return IsExist(bt, x);
return Descendant(bt.GetLeft(), x, y) | Descendant(bt.GetRight(), x, y);

(005w DN YV NYO MON»NN Moyan 9o) 8901 099N
Y MWL wHnNYND 1N YN DY IN2N IR NINNI P27 KD \Y NYIAPNN NI
public static int High (BinNode<int> bt)
{
if (bt == null))
return -1;
inthl =0, h2 =0;
if (bt. HasLeft()
h1 =1 + High(bt.GetLeft());
if (bt.HasRight())
h2 =1 + High(bt.GetRight());
return Math.Max(h1, h2);

Y M2 wNNYND 1) NNIND KNI DAY 1NN DX PINN DDV T IMINY Y NDIAPNN 1DV
public static int NodeLevel (BinNode<int> bt, BinNode<int> t)

{
}

return FindLevel(bt, t, 0);

(Current Level) 101795 1°n2110 1NN AN NN 1Y NI
private static int FindLevel (BinNode<int> bt, BinNode<int> t, int currentLevel)

{

if (bt == null)
return '1;
if (bt ==1t)

return currentLevel;
int left = FindLevel (bt.GetLeft(), t, currentLevel + 1);
if (left 1= -1)

return left;
return FindLevel (bt.GetRight(), t, currentLevel + 1);
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public static int GetMax (BinNode<int> bt)

if (IsLeafibt))
return bt.GetValue();
if (bt.HasLeft() && bt.HasRight())
return Math.Max(bt. GetValue(), Math. Max(GetMax(bt.GetLeft()), GetMax(bt. GetRight()));
if (bt. HasLeft())
return Math.Max(bt.GetValue(), GetMax(bt. GetLeft());
return Math.Max(bt.GetValue(), GetMax(bt.GetRight());

11-2 ©IRNN) £2 HY DXNNNN ITY DD DN true PINN N2WIN — DMIYY D901 DY t1, {2 OINY MY NYIAPNHY NI
false 2tny» nann

(PWNNNN PON RO NN N2 wRnwnd 087 oX [sEXist n91yon NX 21n55 AN 1Nanav 19 oXvd)
public static bool AreAllValuesIn (BinNode<int> t1, BinNode<int> t2)

{
if (t2 == null)
return true;
if (tIsExist (t1, t2.GetValue()))
return false;
return AreAllValuesln (t1, t2.GetLeft()) && AreAllValuesln (t1, t2.GetRight());

}
\ya PRy mMprao
pre-order — n°9'NN NPIY
public static void PreOrderTraversal (BinNode<T> bt)

if bt t=null)

Console.Write (bt.GetValue() + 7 7);
PreOrderTraversal (bt.GetLeft());
PreOrderTraversal (bt.GetRight());
}
}

public static void InOrderTraversal (BinNode<T> bt)

in-order — 79N NP

if (bt 1= null)

InOrderTraversal (bt. GetLeft());
Console.Write (bt.GetValue() + 7 7);
InOrderTraversal (bt.GetRight());
}
}

public static void PostOrderTraversal (BinNode<T> bt)

post-order — 790 NP0

if (bt 1= null)
{

PostOrderTraversal (bt. GetLeft());

PostOrderTraversal (bt. GetRight());

Console.Write (bt.GetValue() + 7 7);
}
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