CS245-2012S-07 Tree Operations

07-0: Binary Tree Definition

cl ass Node {

Node() { }

Node( Conpar abl e el en) {
el enent _ = el enent;

}

Node( Obj ect el ement, Node l|eft, Node right) {
el ement _ = el enent;
left = left;
right _ = right;

}

/* Access net hods on next slide */
private Node left_;

private Node right_;

private Conparabl e el ement_;

}

07-1: Binary Tree Access Methods

Node left () { void setlLeft(Node left) {
return left_; left = left;

} }

Node right() { voi d set Ri ght (Node right) {
return right_; right _ = right;

} }

Conpar abl e el ement () {
return el enent_;
}

voi d set El enent (Conpar abl e el enent) {
el ement _ = el ement;
}

07-2: Tree Operations — Height
e Returnsthe height of the tree
e (Length of the path to the deepest leaf) + 1
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Height =5 Height =6
07-3: Tree Operations — Height

i nt hei ght (Node tree) {
if (tree == null)
return O;
return 1 + MAX(height(tree.left()),
height (tree.right()));
}

07-4: Tree Operations — NumNodes

e Returnsthe number of nodesin atree

Number of Nodes = 8 Number of Nodes = 6
07-5: Tree Operations — NumNodes

i nt numNodes(Node tree) {
if (tree == null)
return O;
return 1 + nunNodes(tree.left(),
tree.right());

07-6: Writing Tree Functions
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Writefi nd, nunlieaves, shal |l owest| eaf
07-7: Tree Operations — NumLeaves

e Returns the number of leavesin atree

Number of Leaves=4 Number of Leaves=1
07-8: Tree Operations — NumLeaves

i nt numLeaves(Node tree) {

if (tree == null)
return O;

if ((tree.left() == null) &&

(tree.right() == null))

return 1,

return nunLeaves(tree.left()) +

nunieaves(tree.right());

}

07-9: Tree Traversals

e PREORDER Traversal

e Do operation on root of the tree
e Traverseleft subtree
e Traverseright subtree

¢ INORDER Traversd

o Traverseleft subtree
e Do operation on root of the tree
e Traverseright subtree

e POSTORDER Traversal

o Traverseleft subtree
e Traverseright subtree
e Do operation on root of the tree
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07-10: PREORDER Traversal
Printing out trees (Showing the shape of the tree in the printout)

07-11: PREORDER Traversal
Printing out trees (Showing the shape of the tree in the printout)

e First print theroot at current indent level

e Print the left subtree with larger indentation
¢ Print the right subtree with larger indentation

07-12: Printing Binary Trees

void print(Node tree, int indent) {
if (tree !'=null) {
for(int i=0; i<indent; i++) {
Systemout.print("\t");
Systemout.println(tree.element().toString());
print(tree.left(), indent + 1);
print(tree.right(), indent + 1);
}

07-13: INORDER Traversal
Printing all elementsin aBinary Search Treein order

e (Already covered in previous dlides)

07-14: POSTORDER Traversal
Calculating the Value of an expression tree
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07-15: POSTORDER Traversal
Calculating the Value of an expression tree

e Base case:
e Return value stored at |eaf
e Recursive case:

e Calculate value of left subtree
e Calculate value of right subtree
e Calculate expression value

07-16: Expression Tree Value

int value(Node tree) {
if (tree.left() == null && tree.right() == null)
return ((Integer) tree.elenent()).intValue();
int left = value(tree.left());
int right = value (tree.right());
char op = ((Character) tree.elenent()).charVal ue();
switch (op) {

case '+’ :
return left + right;
case '*':

return left * right;



