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1 public class BinarySearchTree

2 {

3 private TreeNode root;

4

5 public BinarySearchTree ()

6 {

7 root = null;

8 }

9

10 public wvoid insert (Comparable obj)

11 {

12 TreeNode newNode = new TreeNode (obj, null, null);
13 if (root == null)

14 root = newNode;

15 else

16 insertNode (root, newNode ) ;

17 }

18

19 public wvoid insertNode (TreeNode current, TreeNode newNode )
20 {

21 Comparable newValue = (Comparable ) newNode. getValue () ;
22 Comparable currValue = (Comparable ) current. getValue () ;
23

24 if (newValue. compareTo (currValue ) < 0)

25 {

26 if (current. getlLeft () == null)

27 current. setLeft (newNode) ;

28 else

29 insertNode (current. getLeft (), newNode ) ;
30 }

31 else

32 {

33 if (current. getRight () == null)

34 current. setRight (newNode ) ;

35 else

36 insertNode (current. getRight (), newNode ) ;
37 }

38 }

39

40 public void print ()

41 {

42 if (root != null)

43 printNodes (root) ;

44 }

45

46 public void printNodes (TreeNode current )

47 {

48 if (current != null)

49 {

50 printNodes (current. getLeft ()) ;

51 System .out. println (current. getValue ()) ;

52 printNodes (current. getRight ()) ;

53 }

54 }

55

56 public boolean find (Comparable key)

57 {

58 if (root == null)

59 return false;

60 else

ol return findNode (root, key);

62 }

63

604 public boolean findNode (TreeNode current, Comparable key)
65 {

06 if (current == null)
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67 return false;

68 else

69 {

70 Comparable currValue = (Comparable ) current. getValue () ;
71 if (key.compareTo (currValue ) == 0)

72 return true;

73 else if (key.compareTo (currValue ) < 0)

74 return findNode (current. getLeft (), key):;
75 else

76 return findNode (current. getRight (), key):;
77 }

78 }

79

80 public wvoid printPostorder ()

81 {

82 if (root != null)

83 printNodesPostorder (root) ;

84 }

85

86 public wvoid printNodesPostorder (TreeNode current)
87 {

88 if (current != null)

89 {

90 printNodes (current. getlLeft ()) ;

91 printNodes (current. getRight ()) ;

92 System .out. println (current. getValue ()) ;

93 }

94 }

95

96 public int countNodesHelper ()

97 {

98 if (root == null)

99 return 0;

100 return countNodes (root) ;

101 }

102

103 public int countNodes (TreeNode root)

104 {

105 if (root == null)

106 return 0;

107

108 return 1 + countNodes (root.getRight ()) + countNodes (root. getLeft ())
109 }

110

111 // B I e b b b b b b b i b i b b b b b b b b b b b b b i b b b b b b b b b b b b b b b b b b b b b b i 4
112 // findMin only works if the tree stores Integer objects
113

114 public Object findMinValueHelper ()

115 {

116 if (root == null)

117 return 0;

118

119 return findMinValue (root) ;

120 }

121

122 public Object findMinValue (TreeNode root)

123 {

124 if (root.getLeft () == null)

125 return root. getValue () ;

126

127 return findMinValue (root. getLeft ()) ;

128 }

129

130 // P b b b b b b b b b b i b b b i b b b b b b b b b b b b b b b b b b b b b b b b i 4

131 // treeSum only works if the tree stores Integer objects
132
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public int treeSumHelper ()
{

if (root == null)
return 0;

return treeSum (root);

}

public static int treeSum (TreeNode root)

{
if (root == null)
return 0;

return ((Integer ) root. getValue ()) .intValue () +

treeSum (root. getLeft ()) + treeSum (root.getRight ()) ;

}

// KKK AR KA AR A AR A A AR A AR A A AR A AR A AR A A AR A A A A A A A A Ak Ak kA Ak kK%

public int countLeafsHelper ()
{

if (root == null)
return 0;

return countLeafs (root);

}

public int countLeafs (TreeNode root)

{

if (root == null)
return 0;
else if (root.getLeft () == null && root. getRight () == null)

return 1;

return countLeafs (root.getLeft ()) + countLeafs (root. getRight ()) ;
}

// KKK A AR A A KRNI A A A A AR A AR A A AR A A A A AR A A A A A A A A A Ak kA k)

public int treeDepthHelper ()
{

if (root == null)
return 0;

return treeDepth (root);

}

public int treeDepth (TreeNode root)

{
int depth = 0;

if (root == null)
return 0;

if (root.getRight () == null && root. getLeft () == null)
return depth;

if (treeDepth (root. getRight ()) > treeDepth (root. getLeft ()))
return depth + treeDepth (root.getRight ()) + 1;
return depth + treeDepth (root. getlLeft ()) + 1;

}

// KKK A AR A A KRA AR A AR A AR A AR A A A A A AR A A A A Ak A A A A A kA kA k%

public int internalPathLengthHelper ()
{
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if (root == null)
return 0;

return internalPathLength (root, 0);

}

public int internalPathLength (TreeNode root, int pathsSoFar )
{
if (root == null)
return 0;
else
return pathsSoFar +
internalPathlLength (root. getlLeft (), pathsSoFar + 1)
internalPathlLength (root. getRight (), pathsSoFar + 1)
}

// KKK A AR A A KRA AN A A AR A AR A A AR A A A A AR A A A kA A A Ak XA Ak kA k%

public static boolean areSimilar (TreeNode treel, TreeNode tree2)

{

// two trees are similar if they have the same exact shape and

structure

return true;

}

// KKK A AR A AKRA A A A A AR A AR A AN A A A A A AR A A A A A A A A XAk kA kA k%

public int distance (TreeNode nodel, TreeNode node2)

{

return 0;

}
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