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BinTreeNode<int> btl = new BinTreeNode<int>(3);
btl.SetLeft (new BinTreeNode<int>(5));
btl.SetRight (new BinTreeNode<int>(7));
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public static bool Isleaf (BinTreeNode<int> Dbt)

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

}
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Int a = btl.GetLeft().GetInfo();
btl.GetLeft().SetInfo(7);
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BinTreeNode<int> temp = btl.GetLeft();
btl.SetlLeft (btl.GetRight());
btl.SetRight (temp); ol
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BinTreeNode<int> node = new BinTreeNode<int>(15);
BinTreeNode<int> pos = btl.GetRight();
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//727MN NP0 "9%2 PUN NN ND'OTAN N21D0
public static void PreOrder (BinTreeNode<int> t)

{
if (t != null)
{
Console.WriteLine (t.GetInfo());
PrintTree (t.GetLeft ());
PrintTree (t.GetRight () ) ;
}
}
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//7210 N0 97 PUA MK N0TITAN 17108
public static void InOrder (BinTreeNode<int> t)
{
if (t != null)
{
PrintTree (t.Getleft());
Console.WritelLine (t.GetInfo());
PrintTree (t.GetRight());
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//7910 NR* 70 97 PUR NN N0TITON N2109
public static vold PostOrder (BinTreeNode<int> t)
{
if (t != null)
{
PrintTree (t.Getleft());
PrintTree (t.GetRight());
Console.Writeline (t.GetInfo());
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public static BinTreeNode<int> CreateTree()
{

Console.WriteLine("Enter Node");
int X = int.Parse(Console.ReadLine());
int d;

Console.WriteLine("Enter 0 To Leaf, Enter 1 To Left " + x + " Enter 2 To Right

"+ x+ " Enter 3 Two
Child");

d = int.Parse(Console.ReadLine());
if (d==0)// 7%
return new BinTreeNode<int>(x);
else if (d == 1)/ "Hxnw 12
return new BinTreeNode<int>(CreateTree(), X, null);
else if (d ==2) //a> 7m0 12

return new BinTreeNode<int>(null, x, CreateTree());
oo //

else return new BinTreeNode<int>(CreateTree(), X, CreateTree());
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Enter Node
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Enter O To Leaf ,Enter 1 To Left 8 Enter 2 To Right 8 Enter
3

Enter Node

7

Enter O To Leaf ,Enter 1 To Left 7 Enter 2 To Right 7 Enter
1

Enter Node

4

Enter O To Leaf ,Enter 1 To Left 4 Enter 2 To Right 4 Enter
0

Enter Node

10

Enter O To Leaf ,Enter 1 To Left 10 Enter 2 To Right 10 Enter

0
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public static void PrintTree (BinTreeNode<int> t)

{
if (t != null)
{
Console.Writeline (t.GetInfo());
PrintTree(t.Getleft());
PrintTree(t.GetRight());
}
}
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//PD2 0771170 DYONEN 22 NN ND9TRN N72109
public static void PrintEven (BinTreeNode<int> t)

{
if (t != null)
{
if (t.GetInfo()%2==0)
Console.Writeline (t.GetInfo());
PrintEven (t.GetLeft());
PrintEven (t.GetRight());
}
}
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//7R0 N21090 1 TAN NIME 170 IN1¥N 0N NNR N7YTIN N2109
public static bool IsLeaf(BinTreeNode<int>» bt)

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

h
//D7 280N 0200 72 NN 10Y9ThN 97109
public static void PrintChildLeftIsLeaf (BinTreeNode<int> t)
{
if (t != null)
{
if (t.GetLeft() != null && IsLeaf(t.GetLeft()))//n2v n11 *2anu 12
Console.Writeline (t.GetLeft().GetInfo());
PrintChildleftIsleaf (t.Getleft());
PrintChildLeftIsleaf (t.GetRight());
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public static void PrintLevel (BinTreeNode<int> t, int n)
{
1f (t!=null)
{
1f (n==10)
Console.Writeline(t.GetInfo());
Printlevel (t.Getleft(), n - 1);
PrintLevel (t.GetRight(), n - 1);
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//127 v¥INT X7 070 MN1¥Y 0N
public static void InsertBrother (BinTreeNode{int> t)
{
if (t!=null)
{
1f (t.GetLeft()==null&& t.GetRight()!=null)//*1n* 171" 12
t.SetLeft (new BinTreelNode<int>(t.GetRight().GetInfo()));
if (t.GetRight()==nulles t.Getleft()!=null)// 2sn0 11 12
t.58etRight (new BinTreeNode<int> (t.GetLeft().GetInfo()));
InsertBrother (t.GetLeft());
InsertBrother (t.GetRight());
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public static bool IsLeaf (BinTreeNode<int> bt)

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

}
// ¢FPD2 DURUN 7D NI NRWIND N2109
public static vold RemoveAllLeaf (BinTresNode<int> t)
{
if (t != null)
{
if (t.GetlLeft() != null && IsLeaf(t.GetLeft()))

i
t.8etlLeft (null);

}
if (t.GetRight() != null && IsLeaf(t.GetRight()))

{
t.SetRight (null);

}
BEemovehllLeaf (t.GetlLeft ());
RemovehllLeaf (t.GetRight ());

QWTAT DXL 0 ©
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//DN20 012NN D'21710 DYIN%N DX NXR N0°97n1 PU N23aEn nN2109
public static woid PrintPernt (BEinTreeNode<int> t)
{
1f (t != null)
{
//07130m 2171 171007 DU1Q 10 DUf
1f (t.GetLeft() != null && t.GetlLeft().GetInfo() < t.GetInfo()
&& t.GetRight() != null && t.GetRight().GetInfo() < t.GetInfol())
Console.WriteLine(t.GetInfo());
//0710n 1UR RI01 INRND 7MY 102 DR
if (t.GetLeft()!=null && t.GetRight()==nullsas&
L.GetInfo() > t.Getleft().GetInfol())
Conscle.Writeline(t.GetInfo());
f/n7inn 1up 2101 Yant TUmY 11 00
if (t.GetRight() != null && t.GetLeft() == null
&& t.GetInfo() > t.GetRight().GetInfol())
Console.Writeline (t.GetInfo()):;
PrintPernt (t.GetLeft ());
PrintPernt (t.GetRight ());
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public static int NumNodes (BinTreeNode<int> bt)

{ ( N> NONN ,MAONPY NYIWINY I
If (bt == null) — mempaanwba b null svnb

return O;
return NumNodes(bt.GetLeft())+NumNodes(bt.GetRight())+1,;
} /\
0'HNNA NN ©990 0'HNNA HX ©990
YINNPYN \Y NNA 31357 \Y NNa

v9vYA M2y 1 0920
IS NYO DIV
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// Y2 QAT QONAXT 907 7 nws//
public static int NumEven(BinTreeNode<int> t)
{
If (t ==null)
return O;
else if (t.GetInfo() % 2 == 0)
return 1 + NumEven(t.GetLeft()) + NumEven(t.GetRight());
else return NumEven(t.GetLeft()) + NumEven(t.GetRight());
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//p02 T30 07130 7900 17T A7109
public static int NumRightNode (BinTresNode<inth t)
{
i (t == null) =\
return (; _ <

else 1f (t.GetRight() != null)
return 1 + NumRightNode (t.Getleft()) + NumRightNode (t.GetRight());
else return NumRightNode (t.Getleft());
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public static int NumFatherSonEqual (BinTresNode<inty t)
{

i (b= mill \
return (; Ei:)

else 1f (t.Getleft ()= null & t.GetRight() != null & (::> (::>
t.Getleft () .GetInfo() == t.GetRight().GetInfo())
return 1 + NumFatherSonBqual (t.Getleft()) + MumFatherSonEqual (t.GetRight ());

else return NumFatherSonEqual (t.Getleft()) + NumFatherSonEqual (t.GetRight());
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//on70 7an 20 1270 10y D27D0 D'NN%N 1900 TN 04103

public static int NumNodeLessFather (BinTreeNode<int? t) e
{
int c,¥;
1f (t == null) 0 q
return 0; \\
& &
x=t.GetInfo();
1f (t.Getleft() != null && ¥ > t.Getleft().GetInfo())
Cts
if (t.GetRight() != null && x » t.GetRight().GetInfo())
Ctt;

return ¢ + NumNodeLessFather (t.GetLeft()) + NumNodeLessFather (t.GetRight());
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public static bool IsLeaf(BinTreeNode<int> bt)

{
return (bt.Getleft() == null) && (bt.GetRight() == null);

}
//FU2 D700 1900 777N N?2109
public static int NumLeaf (BinTreeNode<int> t)

{
1f (t == null)
return 0;
else 1f (IsLeaf(t))
return 1;
else return NumLeaf (t.GetLeft()) 4 NumLeaf(t.GetRight());
H
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public static int SumNodes (BinTreeNode<int> t)
{
1f (t == null)
return 0;
clse return t.GetInfo() + SumNodes(t.Getleft()) + SumNodes(t.GetRight());
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public static bool IsLeaf(BinTreelNode{int> bt)

{
return (bt.Getleft() == null) && (bt.GetRight() == null);

}
//072800 0120 DX N TINT FD Té1en i1Ds
public static int SumGrandfather (BinTreeNode{int> t)
{

if (t == null)

return 0;
else 1f (t.GetLeft() != null && !IsLeaf(t.GetLeft())]]
t.GetRight () !I=null && !IsLeaf(t.GetRight()))
keturn t.GetInfo() + SumGrandfather(t.Getleft()) + SumGrandfather(t.GetRight());
else return SumGrandfather(t.GetLeft()) + SumGrandfather(t.GetRight());
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public static int Sumlevel (BinTreeliodeint? t,1nt level)
{
1f (¢ == null)
return (;
1f (level = ()
return t.GetInfo();
return Sumlevel (t.Getleft(), level - 1) + Sumlevel(t.GetRight(), level - 1);
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public static bool Exists (BinTreeNode<int> bt, int x)

{

If (bt —= nuII) /L 99891 NI J

return false;

If (bt.GetIlnfo()==x) _____——
return true, 190 AWON) Y95N1N 9193 NP
(NINN NP>H0 592 vHRnwnd

return Exists(bt.GetLeft(), x) || Exists(bt.GetRight(), X);
¥
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public static hool IsAllNodeEven (BinTreeNode<int> t)
{
1f (t = null)
return true;
elee 1f (t.GetInfo() 52 !=10)
return false;
alse return IsAllNodeEven(t.Getleft()) && IsAllNodeEven(t.GetRight());

62 QWTAT DXL 0 ©
0°%WI7°2 NP2V Y02



NN 9532V PY IR 1Y RIN DINIDD PY
DINRXRYD 5 DIDD RIN

63 QWTAT DXL 0 ©



119°200 22119 PINAN DRA TYNN DINIIO PY

.-"'I.-'"'_I|_r: 21080 1°TmN NOmE 20 NN1E¥n ON NNAE a71°Ton 21089
public static bool IsLeaf (BinTreeNode<int> bt)

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

//PU2 DNNYN D120 A7 TON 12100
public static int SumNodes (BEinTresNode<int> t)
{

if (t == null)

return 0;
else return t.GetInfo() 4+ SumNodes(t.GetLeft()) + SumNodes(t.GetRight()):
}
J/ORW ATM1T NOUKR DYhI120 PU RI1D FUA DX NNR OO TURT OFD N?AEN 02100

public static bool IsTreeSum(EinTreeNode<int> t)
{
if (IsLeaf(t))
return true;
if (t.GetInfo() != SumNodes(t.GetLeft())+SumNodes (t.GetRight()))
return false;
return IsTreeSum(t.GetLeft()) && IsTreeSum(t.GetRight());
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//1pW 171090 1IN DTN 070 TNTSA DN DMK N71UTIN 02109
public static bool IsLeaf(BinTreeNode<int» bt)
{
return (bt.GetLeft() == null) && (bt.GetRight() == null);
}

/ff"l?’ 10 07 nnmiy 227 DX NN a1t Tmnt P Nédpn 2104
public static bool EachHasTwoChild(BinTreeNode<int> t)
{

1f (IsLeaf(t))//n70 nni¥n Ox
return true;

else if (t.GetLeft() == null || t.GetRight() == null)
return false;

else return EachHasTwoChild(t.GetLeft()) && EachHasTwoChild(t.GetRight());
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public static bool IsLeaf(BinTreeNode<int» bt)

{
return (bt.GetLeft() == null) && (bt.GetRight() == null);
}
/71711 127D 01207 NM110 10710 100 18 11D ®10 DX NnNE 71T P neapmn 2118

//N11200 NX D'URN 1712n TON 70 D37
public static bool EqualTowChild(BinTreeNode<int> t)

{
if (IsLeaf(t))//n%u nni¥ D
return true;
else if (t.GetLeft() == null || t.GetRight() == null)
return false;
else if (t.GetInfo() != t.GetLeft().GetInfo() + t.GetRight().GetInfo())
return false;
else return EqualTowChild(t.GetLeft()) && EqualTowChild(t.GetRight());
}
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//7117 PO 12

public static bool IsTreeDown (BinTreeNode<int> t)

{
if (t.GetLeft() == null && t.GetRight() == null)
return true;//n%7y
else 1f (t.GetLeft() != null && t.GetRight() != null)
return false;//0712 2 077 OAN
else 1f (t.GetLeft() != null && t.GetInfo() < t.GetLeft().GetInfo())
return false;
else 1f (t.GetRight() != null && t.GetInfo() < t.GetRight().GetInfo())
return false;
else 1f (t.GetLeft() != null)
return IsTreeDown(t.GetLeft());
else return IsTreeDown(t.GetRight());
}
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public static bool RightTreeTriangle (BinTreeNode{int> t)
{
1f (IsLeaf(t)) //n20 nn1y DX
return true;
if (t.Getleft() == null || t.GetRight() == null)//7'm 12
return false;
1f (!Isleaf(t.GetLeft()))//n7w ¥2 "2an0 11 0¥
return false;
return RightTreeTriangle(t.GetRight());
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//IRW N21080 1 TON NIME 170 DNT¥N 0N NNN 07070 N7100
public static bool IsLeaf (BinTreeNode<int> bt)

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

}
//D7721 PUI DR DX NME N7UTANT OPU D720 12109
public static bool IsGrandson(BinTreeNode<int> t)
{
if (t==null|| IsLeaf(t))//n7v nni¥n o«
return false;
1f (t.GetLeft() !=null && !IsLeaf(t.Getleft())|]
t.GetRight () != null && !IsLeaf(t.GetRight()))
return true;
return IsGrandson(t.GetLeft()) || IsGrandson(t.GetRight());
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//nmx oy
public static bool IsTwoChildLeaf (BinTreeNode<inty t)
{
1f (t==null|| IsLeaf(t))//p 7 ¥v 18 720 TMIY DX
return false;
if (t.GetLeft()!=null && IsLeaf(t.Getleft()) &&
t.GetRight () !=null && (IsLeaf(t.GetRight())))
return true;

return IsTwoChildleaf (t.GetLeft()) || IsTwoChildLeaf(t.GetRight());
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//DRT ®7? DY 2 nman
public static bool IsEqual (EinTreeNode<int> tl, BinTreeNode<int> t2)
{
if (tl == null && t2 == null)
return true;

if (tl.GetInfo() != t2.GetInfo())
return false;

if (tl.GetLeft() != null && t2.GetlLeft() == null)
return false;

if (tl.GetLeft() == null && t2.GetLeft() != null)
return false;

1f (tl.GetRight() == null && t2.GetRight() != null)
return false;

if (tl.GetRight () != null && tZ.GetRight() == null)
return false;

return IsEqual (tl.Getleft (), t2.Getleft()) &&

IsEqual (t1.GetRight (), t2.GetRight());
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public static bool IsLeaf (BinTreeNode<int> bt)
{
return (bt.GetLeft() == null) && (bt.GetRight() == null);
}
//NmE RO An1?Un ®10 PUN OX TN N7 TOR1 PD NP2pn N2100
public static bool IsTaloma (BinTreeNode<int> t)
{
1f (IsLeaf(t))//n7y D¥
return true;
if (t.GetLeft() == null || t.GetRight() == null)
return false;
1if (t.GetLeft().GetInfo() > 0)
return false;
1f (t.GetRight().GetInfo() < 0)
return false;
return IsTaloma (t.GetLeft()) && IsTaloma(t.GetRight()):
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public static bool IsEqual (BinTreeNode<int> tl, BinTreeNode<int> t2)
{

}

if (tl == null && t2 == null)
return true;

if (tl.GetInfo() != tZ.GetInfol())
return false;

if (tl.GetLeft() != null && t2.CGetlLeft() == null)
return false;

if (tl.GetlLeft() == null && t2.CGetleft() != null)
return false;

if (tl.GetRight() == null && tZ.GetRight() != null)
return false;

if (tl.GetRight() != null && tZ2.GetRight() == null)
return false;

return IsEqual (tl.GetlLeft(), tZ.Getleft()) &&

IsEqual (t1.GetRight (), tZ.GetRight()):

//t2 PUON T1MA2 221n tl PUN DX NNX N7°O0TNT OU¥D 2 N2apEn 7109
public static bool IsContained(BinTreeNode<int> tl, BinTreeNode<int> t2)

{

if (tl == null)
return true;
if (tZ2 == null)
return false;
if (IsEqual(tl, t2))
return true;
return IsContained(tl, t2.GetLeft()) || IsContained(tl, t2.GetRight());
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public static int Max3(int x, int y, int z)
{

return Math.Max(Math.Max(x, y), z);
!
//PU1 "2¥n DR 2°KRD DA 17U TANT PU ON?ARN N2109
public static int GetMax (BinTreeNode<int» t)
{
if (IsLeaf(t))//n7p mmixy
return t.GetInfo();
1f (t.GetlLeft() == null)
return Math.Max(t.GetInfo(),GetMax (t.GetRight()));
if (t.GetRight() == null)
return Math.Max (t.GetInfo(), GetMax(t.GetLeft()));
return Max3(t.GetInfo(),GetMax (t.GetLeft()),GetMax (t.GetRight()));
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|public static bool Found(BinTreeNode<int>» t, int X)
{
1if (t == null)
return false;
1f (t.GetInfo() == X)
return true;
return Found(t.GetLeft (), ¥X) || Found(t.GetRight(), X):
-1
//07¥Un 1107 DYONIONN DTIATRA NNTOT 137121 DURTT N7 DUY¥D 2 nRapn n?1D9
Jpublic static void BuildList (BinTreeNode<int> tl, BinTreeNode<int>» t2, List<int> 1st)
{
1if (tl1 != null)
{
1f (Found(t2, tl.GetInfo()))
lst.Insert (null, tl.GetInfo());
BuildList (tl.GetLeft (), t2, lst):
BuildList (tl.GetRight (), t2, lst);

-}
//oTnionn DrIaTEN 20 ANTET N7TTANT DUREYOX? DUYD 2 nRapn n?iug
|public static List<int> CommonNodes (BinTreeNode<int> tl, BinTreeNode<int> t2)
{
List<int> list = new List<int>();
BuildList (tl, t2, list);
return list;
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public static bool Descendant (BinTreeNode<int> t,int x,1int y)
{
if (t.GetInfo() == y)
return Found(t.GetLeft(), x) || Found(t.GetRight(), x):
return Descendant (t.GetLeft(), %, v) || Descendant(t.GetRight(), %, vy):
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public static string PreorderString (BinTreeNode<string> bt)

{
If (bt == null)
return "";
return bt.GetInfo() + " "' + PreorderString (bt.GetLeft()) +

PreorderString (bt.GetRight());

PostorderString(...) Mm>yan NN VNN
InorderString(...)-
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public static bool IsLeaf(BinTreeNode<int> bt)
{

return (bt.GetLeft() == null) && (bt.GetRight() == null);
}
//2005 n1112
// 7In* 12 19010 N?1090n -1 2171 12700 PUL N?0 227 no190M1 AR 87 PU NRAEN N7109
//n 7 1110 12700
public static void InsertLeaf(BinTreeNode<int> t, int n)

{
1f (t != null)
{
1f (IsLeaf(t) && t.GetInfo()>n)
{
t.SetRight (new BinTreeNode<int>(n));
!
Insertleaf (t.GetLeft(),n);
InsertlLeaf (t.GetRight(),n);
!
}
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[Fluasing

L

using
using
using

Syvstem;
System.Collections.Generic;
System.Ling:;

System.Text:;

[Fnamespace ConsolelRpplicationl

]

{

public class InfoLevel

{

private int root;
private int lewvel;
public Infolewvel (int rocot, int
{
this.root = root;
this.level = level;
¥
public int GetRoot ()
i
return root;
¥
public int GetLevel ()
i

return lewvel;

¥

level)

public override string ToString ()

{

return root + r 4+ lewvel:
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public static hool LevelChild(BinTreeNode{Infolevely t)

{
1f (t==null)
return true;
1f (t.Getleft() != null && t.Getleft().GetInfo().GetRoot() !=t.GetInfo().Getlevel())
return false;
1f (t.GetRight() != null && t.GetRight().GetInfo().GetRoot() != t.GetInfo().Getlevel())
return false;
return LevelChild(t.Getleft()) && LevelChild(t.GetRight());
|
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public static bool IsLeaf (BinTreeNode<int> t)
{

'

return (t.GetLeft() == null) && (t.GetRight() == null);

//2007 ni713

//7gE N21090 12 TAN NATR "TUUN-21700"0Y R DN ONNR N0TTINT PD ONQIEM N7109
[/ X2 pUinmIn

public static bool OnePath(BinTreeNode<int> t)

{

90

1f (t == null)
return false;

1f (IsLeaf(t))//n7p mniy ox
return true;

if (t.Getleft()==null && t.GetRight()!=null && t.GetInfo()!=t.GetRight().GetInfo())
return false;

if (t.GetRight() == null && t.GetlLeft() != null && t.GetInfo() != t.GetLeft{).GetInfo[)]|

return false;
if (t.GetLeft() != null && t.GetRight() != null &&
t.GetlLeft () .GetInfo() != t.GetInfo() && t.GetRight().GetInfo() != t.GetInfo())

return false;
return OnePath(t.GetLeft()) || OnePath(t.GetRight());
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public static bool ProRbo(BinTreeNode<int t)
{
1f (t == null)
return false;
1f (t.Getleft() != null && !IsLeaf(t.Getleft()) &&
t.GetRight() != null && !Isleaf(t.GetRight()))
return true;
return ProRbo(t.Getleft()) || ProRbo(t.Getleft());
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public static void LevelOrder (BinTreeNode<int> t)

{

95

Queue<BinTreeNode<int>> q = new Queue<BinTreeNode<int>>();
BinTreeNode<int> bt;
g.Insert(t);
while (!g.IsEmpty())
{
bt = g.Remove();
Console.WriteLine (bt.GetInfo());
if (bt.GetLeft() != null)
g.Insert (bt.Getleft());
if (bt.GetRight() != null)
q.Insert (bt.GetRight());
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public static List<int> LevelOrderSumList(BinTresNode<int> t)
{

List«<int> list = new List<int> () :

Node<int> pos = list.GetFirst () :;
Queus<BinTreseNode<int>> gl = new Queus<BinTresNode<int>>({):;
Queue<BinTreeNode<int>> g2 = new Queue<BinTreceNode<int>> ()}

BinTreeNode<int> bt;
gl.Insert(t):;
while (!gl.IsEmptvy() || !'g2.IsEmptv())
i
int sum = 0;
if (!gl.IsEmpty())
while (!gl.IsEmpty())
i
bt = gl.BRemove () ;

sum = sum + bt.SetInfol);
if (bt.GetLeft () != null)

g2 . Insert (bt.GetLeft () ) ;
if (bt.GetRight () != null)

g2 .Insert (bt.GetRight () ) ;
}
else

while (g2 . IsEmptw () )
i

bt = gZ . .Remowve () f
sum — sum + bt.SetInfo () s
i (bt . SetLeft () LI o
gl . Inssert(bt.GetLheft () ) -
if (bt.GetRight () 1= muall)

gl . Insert (bt.SetRight ()} ) 7
¥
pos = list.Insert (pos, Sum) ;
¥

return list:;
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public static bool ExistsInBST (BinTreeNode<int> bst, int x)

{
If (bst == null) NN 9019990 }

return false; 99392 =YD -\

If (bst.GetInfo() == x)
return true;

If (X < bst.GetlInfo())
return ExistsInBST (bst.GetLeft(), X);

return ExistsInBST (bst.GetRight(), X);
}
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public static void InsertintoBST (BinTreeNode<int> bst, int x)
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