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CS 61B Lab 10
April 2-3, 2009

Goal: to give you experience with general trees and encapsul ation. The trees
we use in this lab use the SibTree data structure described in Lecture 24

(whi ch you shoul d review now), and are encapsul ated in the sane manner as the
Homework 5 |ists (whose design was the subject of Lecture 19). SibTrees are
designed to ensure that the SibTree and SibTreeNode invariants (which are
witten out in their respective files) cannot be viol ated.

Pl ease make sure you have a partner for this |ab.

Copy the Lab 10 directory by doing the followi ng, starting fromyour hone
directory.

cp -r $naster/lab/labl0 .
Al the code is in the tree package. You can conpile it fromyour |abl0
directory with "javac -g tree/*.java". Extensive test code is provided and
can be run with "java tree. Sibtree".

Familiarize yourself with the fields and nmethods of the SibTree and Si bTreeNode
classes. SibTree has two fields, one inherited fromthe Tree abstract class.

int size; /1 The nunber of SibTreeNodes in the SibTree.
Si bTr eeNode root; /1 The node that serves as the root of the tree.

Si bTreeNode has six fields, two inherited fromthe TreeNode abstract class.

oj ect item /1 1temstored at this SibTreeNode.

bool ean val i d; /1 True if and only if this is a valid node.
Si bTree nyTree; /1l The SibTree that contains this node.

Si bTr eeNode parent; /1 This node’s parent.

Si bTreeNode firstChild; /1 This node's first (leftnmost) child.
Si bTreeNode nextSibling; // This node’s next sibling to the right.

As with the Homework 5 lists, the Tree class defines certain nodes to be
invalid. 1In constrast to the Homework 5 lists, valid and invalid nodes are

di stingui shed solely through the state of the "valid" field. Wen a TreeNode
is rembved froma tree, it beconmes invalid. Methods |ike parent(), child(),
and nextSibling() return an invalid node (never null!) if no such node exists.
You may create an invalid node by calling the zero-paraneter SibTreeNode()
constructor. You may test whether a node n is valid by calling

n. i sVal i dNode() .

Every valid SibTreeNode is in sonme tree, specified by the "nyTree" field.
Your task is to inplenment the parent(), insertChild(), and renoveLeaf () nethods

of the SibTreeNode class. After you wite each one, you may use the test code
to check your progress.

Part |: Accessing a Node's Parent (1 point)

Fill in the body of the parent() method in SibTreeNode.java. parent() returns
the SibTreeNode that is the parent of "this" SibTreeNode. Throw an

I nval i dNodeException if "this" node is not valid. |If "this" node is the root,

return an invalid node.

readme

Fill in the body of insertChild(). insertChild() takes two paraneters: an
itemand an integer c. Create a new child that is the cth child (fromthe
left) of "this" node, and references the itemindicated. Existing children
nunbered ¢ or higher are shifted one place to the right to accommodate. |f

c <1, act as if cis 1. If "this" node has fewer than c children, the new
node is the last sibling. Don't forget that SibTrees have a "size" field that
needs to be updated.

BONUS Part I11: Renobving a Leaf (1 bonus point)

Fill in the body of renmpveLeaf(), which renpves "this" node fromthe tree if it
is aleaf, and does nothing if it is not a leaf. As always, throw an

I nval i dNodeException if "this" node is not valid. Upon conpletion, "this" node
shoul d be invalid.

Check- of f

Show your TA or Lab Assistant the code you have witten, and run the test
program You'll receive points for each part that runs w thout printing any
error nmessages. You can receive up to 5 points out of 4.



