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public class CursorSeqImpl implements CursorSeq
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Code for sequence with cursor-based access.

A singly-linked list of CSNode objects
(without sentinels or circular links).
The instance variable myHead refers to
the CSNode representing the first element
of the sequence;

the instance variable current refers to
the node where the cursor is positioned
(current==null means that the cursor

is past the last element).

C e Sy: Slly fe vh

5 CeSy: U

-eve e e

~
*

Implementation of symbol table storing
String values, each with int key

using binary search tree arrangement

of nodes.

Instance variable myRoot is the root node.

ISBSTNode is the class for each node,
with fields key, value, left and right.

* X X X X X X X

*/

public class ISBST implements ISSymTab



7 C 1
6 CeS y: Cl v fB ST
8 Refee e
c U Cu  ulu
Y 2001 C pu S
http://www.acm.org/sigcse/cc2001/
H
L
C pu S FE u
H
PACM SIGCSE S p u
¢ pu S E U
R
to check the class invariant, Jul E U 1C pu R
call CI(myRoot)
CI(n) checks if the class invariant is true z PACM
for the subtree rooted at node n, by: SIGCSES p u C pu SE U
if n has a left child
check that n.left.key < n.key
if not, return false immediately U
check that CI(n.left) L PA ul C
if not, return false immediately ( pu S Eu
if n has a right child
check that n.key < n.right.key
if not, return false immediately R
check that CI(n.right) PACM SIGCSE S P
if not, return false immediately u C pu S Eu
return true
R
P
ACM SIGCSE S p u ¢ pu SE
U
RV
PACM SIGCSE S
p C pu SFEu
H
P ACM
SIGCSES p u C pu SE U
R D Su
A Ih J v
H R i

P ACM SIGCSE
S p u C pu SEu



T hAC pu P

1 Fu 1Al h
PACM SIGCSE S p wu C-
pu S E U
P ACM
SIGCSES p u C pu SEu
D Su u Alh
hObj -OD P J v
R R++
PACM SIGCSE S -
P u C pu S Eu
D Su  w B I Sk

UuJ v



CefS e 3
H

/*
* remove and return the element where the cursor is positioned;
* leaves the cursor on the following element;
* throws InvalidOp if the cursor is past the last element.
*/
public Object remove() throws InvalidOp

if (current==null)

{
}

// get here only when there is a Node to remove
CSNode trailer; // used to find the node before the current one
Object old; // the element being removed
for (trailer = myHead;
trailer!=null;
trailer = trailer.next)

throw new InvalidOp();

if (trailer.next==current)

{
}

break;

}

// adjust next field in trailer node and adjust current
old = current.data;

trailer.next = current.next;

current = current.next;

return old;

B CefS e 5
H

/*
* remove the element with given key.
* if the key is not present, do nothing.
* WARNING: This routine doesn’t work correctly!
*/
public void delete(int key)
{
myRoot = delete(key, myRoot);
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private recursive method to remove

the Node containing a given target key

in the subtree whose root is current;

this returns the Node which is the root of

the modified subtree.

In many cases the returned root will be the same as the
parameter current;

however when the target is found in the current node,
the subtree is reorganised and another node

is returned as the new root.

It maintains the BST property.

* X X X X X X ¥ X X ¥

*/
private ISBSTNode delete(int target, ISBSTNode current)
{

if (current == null)
{
return null;
}
// get here only when current != null

if (target == current.key)



// we want to remove the current node

// re-arranging the rest of the subtree

// to keep the BST property depends on

// what children the node has

if ((current.left == null) &% (current.right == null))

{
// current is a leaf
return null;
}
if (current.right == null)
{
// current has only a left child
// so remaining nodes are just subtree rooted at that child
return current.left;
}
if (current.left == null)
{
// current has only a right child
// so remaining nodes are just subtree rooted at that child
return current.right;
}

// get here when current has two children

// reform the subtree by moving the node with lowest key
// from the right subtree

// and make it take the place of current

// its left child is current’s left child

// its right child is the result of removing it from the subtree
// that was to the right of current

ISBSTNode minNodeOnRight = findMin(current.right);
ISBSTNode newRightChild = removeMin(current.right) ;
ISBSTNode newLeftChild = current.left;
minNodeOnRight.left = newLeftChild;

minNodeOnRight.right = newRightChild;

return minNodeOnRight;

}
else if (target < current.key)
{
// remove from left subtree
// attach modified subtree as left child of current
current.left = delete(target, current.left);
return current;
}
else // target > current.key
{
// remove from right subtree
// attach modified subtree as right child of current
current.right = delete(target, current.right);
return current;
}
}
/%

* private recursive routine to find the node with minimum key
* in the subtree whose root is current
* If current is null, return null.

*/
private ISBSTNode findMin(ISBSTNode current)
{
if (current == null)
{
return null;
}
// get here only when current != null
if (current.left != null)
{
// current has left child, so find min descendant of that
return findMin(current.left);
}

else // current has no left child, so min key is in current itself

{

return current;



}
/*
* private recursive routine to remove the node with minimum key
* in the subtree whose root is current.
* this returns the node which is the root of
* the modified subtree.
¥ If current is null, return null.
*/
private ISBSTNode removeMin(ISBSTNode current)
{
if (current == null)
{
return null;
}
// get here only when current != null
if (current.left !'= null)
{
// current has left child, so remove min descendant of that
// reconnect modified left subtree to left of current
// return current node as root of modifed tree
current.left = removeMin(current.left);
return current;
}

else // current has no left child, so min key is in current itself
{

// remove current, so return null as modified subtree

return null;



