 Name ____________________  Per ___

TreeNode AP Question

Consider a binary tree that implements a decision tree to give advice on some subject. Internal (non-leaf) nodes contain decisions to be made; leaf nodes represent the final advice or recommendation. For example, the following decision tree could be used to provide advice on choosing a course.










Consider the following representation for the nodes of a tree.

Each node is a TreeNode object  


If the node is a “question” node, then

· it has exactly 2 children

· getValue() will return an object representing the question(a String actually)

· getLeft() will return a node representing a “yes” branch

· getRight() will return a node representing a “no” branch


If the node is an “answer” node, then

· it has no children

· getValue() will return a String representing the answer

Each node contains either a question or an answer (final recommendation). Method  isQuestionNode, whose specification is given below, is provided to determine whether a node is a question or an answer node.


public boolean isQuestionNode (TreeNode  T) {…}


// precondition:

T is not null


// postcondition:

returns true if T points to a question node;


//




otherwise, returns false


Do not write the body of  isQuestionNode.

(a)
Write method  giveAdvice, as started below. If parameter  T  points to a question node, giveAdvice  should print the question, read a “Y” or “N” response (using IO.readResponse(), which will return a String), and then continue down the appropriate path in the tree. (Assume that IO.readResponse() will always return either “Y” or “N”) If parameter  T  points to an answer node,  giveAdvice  should print the answer.


For example, if  T  is the tree given above and the user always answers  “Y”, then the output would be as follows (where user input is given in boldface).


Do you want to take a fun course? Y

A tech course?  Y

AP Computer Science

Assume that  isQuestionNode  works as specified.


public void giveAdvice (TreeNode  T)


// precondition:

T is not null

(b)
Write method  tracePath, as started below. tracePath  should search for the parameter  course  in decision tree  T, recursively tracing the path from the root of the tree to the course. If the course is in tree  T, tracePath  pushes the questions and answers along that path onto the parameter  pathStack  and returns  true. If the course is not in tree  T, tracePath  returns  false. For question nodes, the question and its answer should be stored together as a single string in the stack.


For example, if  T  is a pointer to the root of the decision tree shown at the beginning of this question and  S  is an empty stack, then after the call  tracePath(T, “AP Stats”, S), S  would contain the following elements.


top→
” Do you want to take a fun course? No”



“A Social Science course? No”



“A Math course? Yes”



“AP Stats”


In writing  tracePath, you may call method  isQuestionNode  specified at the beginning of this question. You may also assume that a given course appears at most once in the decision tree.


public boolean tracePath(TreeNode T, String course, Stack<String> pathStack)


// precondition:

T is not null

no





no





no





no





yes





yes





yes





yes





Do you want to take a fun course??





A tech course?





AP Computer Science





German





A Social Science course?





A Math Course?





AP Euro





Geo Proof





AP English





disclaimer: questions and answers in tree are in fun! I changed them from movie titles to …(








