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public static boolean isleaf (BinTreeNode<Integer> bt)
{
return (bt.getleft() == null) && (bt.getRight() == null);
}
: 99021
public static bool Isleaf (BinTreeNode<int> bt)
{
return (bt.GetLeft() == null) && (bt.GetRight() == null);

}

0NPI NIAN — 292 NPHIN Y — N

NOY NID 2TN WIPO .MNSY NN 7PDIN DY XINY XN I RPN XYY MDY0IN NIYTHNN
.null MY 1PN 1712 NPDIN YYD NNV NPND 9137 XD 1D P2 NPIIN NY” OOP

I TPIOIN 7PN NPXRYN ININY T DINY DY NPDONPI MDD 2INDY D¥IIN WM TID N
ST



-5- 59328y —10 979

ound
TN
public int numOfNodes (BinTreeNode<Integer> tr)
{
int leftCount = 0;
int rightCount = 0;
if (tr.getleft() '= null)
leftCount = numOfNodes (tr.getLeft ());
if (tr.getRight() != null)
rightCount = numOfNodes (tr.getRight());
return (leftCount + rightCount +1);
}
: 9902

public int numOfNodes (BinTreeNode<int> tr)

{
int leftCount = 0;

int rightCount = 0;

if (tr.Getleft() != null)
leftCount = numOfNodes (tr.GetLeft ());
if (tr.GetRight() != null)

rightCount = numOfNodes (tr.GetRight ());
return (leftCount + rightCount +1);
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public static String postorderString(BinTreeNode<String> bt)
{
if (bt == null)
return "";
return postorderString (bt.getLeft()) +
postorderString (bt.getRight () )+ bt.getInfo() + " " +;

}

public static String inorderString (BinTreeNode<String> bt)
{
if (bt == null)
return "";
return inorderString(bt.getlLeft()) + bt.getInfo() + " "
+inorderString (bt.getRight());

: 99W02]
public static string PostorderString (BinTreeNode<string> bt)
{
if (bt == null)
return "";
return PostorderString (bt.GetLeft()) +
PostorderString (bt.GetRight () )+ bt.GetInfo () + " " +;

}

public static string InorderString(BinTreeNode<string> bt)

{
if (bt == null)
return "";
return InorderString(bt.GetLeft()) + bt.GetInfo() + "™ "
+InorderString (bt.GetRight ());

NIND NPINMD,MMNIND SV 1321 NP9IN XY NYapnn levelOrderString owa n9ws ywnn ?
YN 77 295 ATIDNN YN 191N DR NINNHDN
0173 7191 .NNIND DIPVN NP NPIIN SY NN PTIND OIDY NP TIPN NN 1IN >TD
AN ANR D39 >UIPNP DIV WNIAPD YN NP MPONN ON NNN ON NXIIAN NP2INN
DINND SVIPNPN DIVVN NIAY INDD WHY MININ POHNN DY DIPVN NN ,IMDD
T2 RPN NNN NITHN .NND PVIPNPN DIVN XN DAPNNT DIPVN

Queue<BinTreeNode<String>>
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public static String levelOrderString (BinTreeNode<String> bt)
{

String str = "";
BinTreeNode<String> node;
Queue<BinTreeNode<String>> q =
new Queue<BinTreeNode<String>>();

g.insert (bt) ;

while (!g.isEmpty())
{
node = g.remove() ;
str = str + node.toString() + ",";

if (node.getleft () !'= null)
g.insert (node.getlLeft ());
if (node.getRight () !'= null)

g.insert (node.getRight());
}

return str;

:99¥°02

public static string LevelOrderString (BinTreeNode<string> bt)
{

string str = "";
BinTreeNode<string> node;
Queue<BinTreeNode<string>> g =
new Queue<BinTreeNode<string>>();

g.Insert (bt);

while (!g.IsEmpty())
{
node = g.Remove() ;
str = str + node.ToString() + ",";

if (node.GetlLeft() != null)
g.Insert (node.GetLeft ());
if (node.GetRight () != null)

g.Insert (node.GetRight());
}

return str;

9912UN 122 NN — 9392 NPLIN \¥a VINIY — 7
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public static int computeExpTree (BinTreeNode<Character> tree)

{

if (BinTreeUtils.isLeaf (tree))

{
return Integer.valueOf (String.valueOf (tree.getInfo()));

}

int leftVal = computeExpTree (tree.getLeft());

int rightVal = computeExpTree (tree.getRight ());
char ch = tree.getInfo();

if (ch = '4")

return (leftval + rightval);
if (ch == '-")

return (leftvVal - rightval);
if (ch == '*")

return (leftvVal * rightval);
if (ch = "'/")

return (leftvVal / rightval);
return -1; //PpNvopaiNo nvny MmN NS
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public static boolean existsInBST (BinTreeNode<Integer> bst, int x)
{

BinTreeNode<Integer> node = bst;

while (node != null)
{
if (x == node.getInfo())
return true;
if (x < node.getInfo())

node = node.getLeft();
else

node = node.getRight () ;
}

return false;

:99¥°02

public static bool ExistsInBST (BinTreeNode<int> bst, int x)
{

BinTreeNode<int> node = bst;

while (node != null)
{
if (x == node.GetInfo())
return true;
if (x < node.GetInfo())
node = node.GetLeft ();
else

node = node.GetRight () ;
}

return false;
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public static void insertIntoBST (BinTreeNode<Integer> bst, int x)
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public static void insertIntoBST (BinTreeNode<Integer> bst, int x)
{
if(x < bst.getInfo())

{
if (bst.getleft () == null)
bst.setlLeft (new BinTreeNode<Integer>(x));
else
insertIntoBST (bst.getlLeft (), x);

else

if (bst.getRight () == null)

bst.setRight (new BinTreeNode<Integer>(x));
else

insertIntoBST (bst.getRight (), x);

Sanlival
public static void InsertIntoBST (BinTreeNode<int> bst, int x)
{
if (x < bst.GetInfol())

{
if (bst.GetlLeft () == null)
bst.SetlLeft (new BinTreeNode<int> (x));
else
InsertIntoBST (bst.GetLeft (), Xx);

else

if (bst.GetRight () == null)

bst.SetRight (new BinTreeNode<int> (x));
else

InsertIntoBST (bst.GetRight (), x);



NN TN — DINYY DOIAN NIND WY -14 -

N2V D¥99YN NDIIN T 9Y ,MMIRNNN MITON 29 HY 1IN 1IN DIVPNIY D8y 1 1pTa ?

INY NINNY NN PINIAN-VIDNN-YY TN ,0°07Y DNMIN ND2I0N NITO INNN P ONNDYN
PNAY DONYN DON

$HVN

6, 5, 26,15, 30, 9, 29, 8 :N7T7ON NN NMIYAND MINDNTN DNNX

SY ANNMY XYN S INNY 7PIN 10 LTIV ITO NN DY NITO 29 9Y I8N DY NNy ?

MDY 702 DIMNNND DXIY DMN T
R3]
(11222995 NOIONRN M YNWNN) NV PNIY W NOION MIIN XY DV INNN

DTN D0 HY 21N T HY IN TPNPITIN MYSNHNI PNV NN NHIND 10) ?

R
90751 DIV NN
.0=221,02>X k+1 Nav MOTIN NITO XN 1N D 2D DOWH v

s ~a@-)
n q-1
s - 20(2k+1_1)
n 2_1 :INONN 9D
S _ 2k+l_l
" 1
S, ok _q

$PNPITIIN NNNN
k=1 72y pyT
2042t =221
1+2=3
295 k=m 912y MYLN NINDI NN NM)

2042t 422 4. 42m=2"1 1

:k=m+1 912y MYLN NN NNX NN



-15- ANy —-10 P9

:DPPNNY NN
2042 422 4 2M p2mt =M g
: TPNPYTIRD NN 1D

20421 422 4. 4 2M 42t =M _q

- J
V"

2m+1 _1

: W NOIND 22900 2D
2m+1 _1+ 2m+1 — 2m+2 —l
2m+l + 2m+l — 2m+2
2 A 2m+l — 2m+2
2m+2 — 2m+2
MYLNY NMNN NY2 NN K=m N2y NMNN DX NDNIN ,k=1 91y NMYLN DX NPT
-k >1 953y M) Myvn 199 k=m+1 712y NH»PnN

$P993 MPNN NYNY U2 NAYNN MIRY SNV MOYNY 1N
INAN LN DN 1NV DYNNND INY DD 99001 1-2 DY) 0¥ 99010 RON Y Y5aw 110) NN .1
ST T

INY 9 790101 1-2 5¥T) DOV 190N 1AW XY DI OND MDD ,NNDI NIDNN MIYLN ONN .2
T DONTINAN,ND DN NI NY NIN YA DONNSD

sMIVN

012 RN 25 WY IR ,NNINRN NN DA DYYN YD NN \WIW P ) .1

oMy 2X—1 v mnIn IR .NINRD
:IYITN NN DOPNN RIN INRY XY NYOY 1) XD .2

ANDND Y IR NN DN D0 DINNY 4-) DYDY 5 ¥ )IMN \ya



NN TN — DINYY DOIAN NIND WY -16-

ST T02 NMINM NN PIDN NN NDOTNY MINA-LIDN-NY NYAPNN NDIY 1AND ?

$NAVN
TN

public static void printBSTInDownOrderSort (BinTreeNode<Integer> bst)

{
if (bst !'= null)

{
printBSTInDownOrderSort (bst.getRight () ) ;
System.out.print (bst.getInfo() + " ");
printBSTInDownOrderSort (bst.getLeft ());

:99¥°02

public static void PrintBSTInDownOrderSort (BinTreeNode<int> bst)

{
if (bst != null)

{
PrintBSTInDownOrderSort (bst.GetRight ());
Console.Write (bst.GetInfo() + " ");
PrintBSTInDownOrderSort (bst.GetLeft ()) ;
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public class StudentList

{
BinTreeNode<Student> list;

}
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public static void insertIntoBST (BinTreeNode<Integer> bst, int x)
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public void insert (Integer x)

{

if (tree == null)
else insertHelp (this.tree,x);
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