PAGE  
1
Joe Plonski
   DS280 Data Structures & Algorithms     DS-Ass07B PseudoCode

A.
The College Hierarchy


B.
Methods of the CollegeMember Class

B1 The CollegeMember() Constructor
START


ID_Number, DateOfBirth := DEFAULT_ID;


FirstName, LastName, Gender, Telephone, E_Mail := “ “;

STOP

B2 The CollegeMember(CollegeMember Member) Overloaded Constructor

START


ID_Number := Member.ID_Number;

     LastName := Member.LastName;

     FirstName := Member.FirstName;

     Gender := Member.Gender;

     DateOfBirth := Member.DateOfBirth;

     E_Mail := Member.E_Mail;

     Telephone := Member.Telephone;

STOP

B3
 The void Modify(CollegeMember ThisOne) Method

START 


ID_Number := Member.ID_Number;

     LastName := Member.LastName;

     FirstName := Member.FirstName;

     Gender := Member.Gender;

     DateOfBirth := Member.DateOfBirth;

     E_Mail := Member.E_Mail;

     Telephone := Member.Telephone;

STOP

B4
 The int GetID() Method

START 


Return ID_Number;

STOP

B5 The void InputData(int x, String Category) Method 

START

/* Note: Category will be “College Member” or Employee” or “Student” or “Alumni”. This will be set before the method is called. */


Let InputID, InputTele, InputFName, InputLName be strings;

// Accept and validate InputID

Prompt for and accept InputID for Category x;

While (NOT ValidateID(InputID)) do the following:


DisplayMessage(“ID Number must be numeric”);


Prompt for and accept InputID for Category x;

End-While;

// Accept and validate InputFName

Prompt for and accept InputFName for Category x;

While (InputName’ s first character is not a letter) do the following:


DisplayMessage(“Name must begin with a letter”);


Prompt for and accept InputFName for Category x;

End-While;

// Accept and validate InputLName

Prompt for and accept InputLName for Category x;

While (InputName’ s first character is not a letter) do the following:


DisplayMessage(“Name must begin with a letter”);


Prompt for and accept InputLName for Category x;

End-While;

// Accept other fields not validated

Prompt for and accept E_Mail for Category x;

Prompt for and accept DateOfBirth for Category x;

// Accept and validate Telephone

Prompt for and accept InputTele for Category x;

While (NOT ValidateTele(InputTele)) do the following:


DisplayMessage(“Telephone number is not in the required format”);


Prompt for and accept InputTele for Category x;

End-While;

ID_Number := InputID;

FirstName := InputFName;

LastName := InputLName;

Telephone := InputTele;

STOP

B6
 The boolean ValidateTele(String ThisTele) Method 

START


Let isValid be Boolean, initialized to true;


Let x be an integer;


For  (x:= 1 to 12 with increments of 1) do the following:



Case x is



  4, 8:
If (ThisTele.CharacterAt(x-1) <> ‘-‘) isValid := false; EndIf;



  Otherwise:
If (ThisTele.CharacterAt(x-1) is not a digit) isValid := false; EndIf;



End-Case;


End-For;


Return isValid;

STOP

B7
 The boolean ValidateID(String ThisID) Method  

START


Let isValid be Boolean, initialized to true;


Let x be an integer;


For  (x:= 1 to ThisID.length() with increments of 1) do the following:



If (ThisID.CharacterAt(x-1) is not a digit) isValid := false; EndIf;


End-For;


Return isValid;

STOP

B8 The String PrintMe( ) Method  

START


Let PrintString be a string;

PrintString := "ID Number: " + ID_Number +" Name: " + FirstName + " "+ LastName + <NewLine> +  "Gender:   " + Gender + ", " +  "  Date of Birth:  " + DateOfBirth + <NewLine> +  "Telephone: " + Telephone + <NewLine> + "E-Mail: " + E_Mail;


Return PrintString;

STOP

B9 The void finalize() Method

START


Destroy the current object and call the garbage collection routine;

STOP

B10 The String toString() Method 

START


Return "CollegeMember: " + this.PrintMe();

STOP

B11 The boolean equals(Object ThisObject) Method 

START


Let InstanceMatch be Boolean, initialized to false;

     If (ThisObject is an instance of CollegeMember) 

      
Let ThisMember be a CollegeMember object, instantiated by ThisObject; 

          If (ID_Number = ThisMember.ID_Number) InstanceMatch := true; End-If;

     End-If;

     Return InstanceMatch;

STOP

B12 The int compareTo(Object ThisObject) Method 

START


Let Result bean integer, initialized to 99;

     If (ThisObject is an instance of CollegeMember) 

      
Let ThisMember be a CollegeMember object, instantiated by ThisObject; 

          Result := ID_Number.compareTo(ThisMember.ID_Number);

     End-If;

     Return InstanceMatch;

STOP

C.
Methods of the Employee Class

C1 The Employee(CollegeMember ThisMember) Constructor

START


super (ThisMember); // Invoke CollegeMember constructor with argument ThisMember

     Dept, Specialization, JobTitle := " ";

STOP

C2
 The void Modify(Employee ThisEmp) Method 

START 


Let x be an integer; 

super.Modify(ThisEmp); // Invoke CollegeMember.Modify (…)


Dept := ThisEmp.Dept;

     Specialization := ThisEmp.Specialization; 

JobTitle := ThisEmp.JobTitle;

STOP

C3
 The void InputData(int x) Method 

START


Let y, Max be integers;

super.InputData(x, “employee”); // Invoke CollegeMember.InputData(…)


Prompt for and accept Dept for employee x;


Prompt for and accept Specialization for employee x;


Prompt for and accept JobTitle for employee x;

STOP

C4 The String PrintMe( ) Method 

START


Let PrintString be a string; 


Let x be an integer;

PrintString := super.PrintMe() +  <NewLine> + "Department:   " + Department + <NewLine> + 
"Specialization: " + Specialization + <NewLine>  + "Job Title: " + JobTitle;


Return PrintString;

STOP

C5 The finalize() Method

START


Destroy the current object and call the garbage collection routine;

STOP

C6 The String toString() Method 

START


Return "Employee: " + this.PrintMe();

STOP

C7 The boolean equals(Object ThisObject) Method 

START


Let InstanceMatch be Boolean, initialized to false;

     If (ThisObject is an instance of Employee) 

      
Let ThisMember be an Employee object, instantiated by ThisObject; 

          If (ID_Number = ThisMember.ID_Number) InstanceMatch := true; End-If;

     End-If;

     Return InstanceMatch;

STOP

C8 The int compareTo(Object ThisObject) Method 

START


Let Result bean integer, initialized to 99;

     If (ThisObject is an instance of Employee) 

      
Let ThisMember be an Employee object, instantiated by ThisObject; 

          Result := ID_Number.compareTo(ThisMember.ID_Number);

     End-If;

     Return Result;

STOP

D.
Methods of the Student Class

D1 The Student(CollegeMember ThisMember) Constructor

START


super (ThisMember); // Invoke CollegeMember constructor with argument ThisMember

     AcadDept, Major := " ";

STOP

D2
 The viod Modify(Student ThisStud) Method 

START 


super.Modify(ThisStud); // Invoke CollegeMember.Modify (…)

AcadDept := ThisStud.AcadDept;

Major := ThisStud.Major;

STOP

D3
 The viod InputData(int x) Method 

START


super.InputData(x, “student”); // Invoke CollegeMember.InputData(…)


Prompt for and accept AcadDept for student x;


Prompt for and accept Major for student x;

STOP

D4
 The String PrintMe( ) Method 

START


Let PrintString be a string;


PrintString := super.PrintMe() +  <NewLine> + "Department: " + AcadDept + 

<NewLine> + "Major:     " +  Major;


Return PrintString;

STOP

D5 The viod finalize() Method

START


Destroy the current object and call the garbage collection routine;

STOP

D6 The String toString() Method: Returns a string

START


Return "Student: " + this.PrintMe();

STOP

D7 The boolean equals(Object ThisObject) Method 

START


Let InstanceMatch be Boolean, initialized to false;

     If (ThisObject is an instance of Student) 

      
Let ThisMember be a Student object, instantiated by ThisObject; 

          If (ID_Number = ThisMember.ID_Number) InstanceMatch := true; End-If;

     End-If;

     Return InstanceMatch;

STOP

D8 The int compareTo(Object ThisObject) Method 

START


Let Result bean integer, initialized to 99;

     If (ThisObject is an instance of Student) 

      
Let ThisMember be a Student object, instantiated by ThisObject; 

          Result := ID_Number.compareTo(ThisMember.ID_Number);

     End-If;

     Return Result;

STOP

E.
Methods of the Alumnus Class

E1 The Student(CollegeMember ThisMember) Constructor

START


super (ThisMember); // Invoke CollegeMember constructor with argument ThisMember

     AcadDept, Major, CurrentEmployer, JobTitle := " ";

STOP

E2
 The viod Modify(Alumnus ThisAlum) Method 

START 


super.Modify(ThisAlum); // Invoke CollegeMember.Modify (…)

AcadDept := ThisAlum.AcadDept;

Major := ThisAlum.Major;

CurrentEmployee := ThisAlum.CurrentEmployee;

JobTitle := ThisAlum.JobTitle;

STOP

E3
 The viod InputData(int x) Method 

START


super.InputData(x, “alumnus”); // Invoke CollegeMember.InputData(…)


Prompt for and accept AcadDept for alumnus x;


Prompt for and accept Major for alumnus x;


Prompt for and accept CurrentEmployer for alumnus x;


Prompt for and accept JobTitle for alumnus x;

STOP

E4
 The String PrintMe( ) Method 

START


Let PrintString be a string;


PrintString := super.PrintMe() +  <NewLine> + "Department: " + AcadDept + 

<NewLine> + "Major:     " +  Major; + <NewLine> + “Current Employer “ + CurrentEmployer + <NewLine> + “Job Title: “ + JobTitle;


Return PrintString;

STOP

E5 The viod finalize() Method

START


Destroy the current object and call the garbage collection routine;

STOP

E6 The String toString() Method: Returns a string

START


Return "Alumnus: " + this.PrintMe();

STOP

E7 The boolean equals(Object ThisObject) Method 

START


Let InstanceMatch be Boolean, initialized to false;

     If (ThisObject is an instance of Alumnus) 

      
Let ThisMember be an Alumnus object, instantiated by ThisObject; 

          If (ID_Number = ThisMember.ID_Number) InstanceMatch := true; End-If;

     End-If;

     Return InstanceMatch;

STOP

E8 The int compareTo(Object ThisObject) Method 

START


Let Result bean integer, initialized to 99;

     If (ThisObject is an instance of Alumnus) 

      
Let ThisMember be an Alumnus object, instantiated by ThisObject; 

          Result := ID_Number.compareTo(ThisMember.ID_Number);

     End-If;

     Return Result;

STOP

F.
The Student Binary Tree



G.
Methods of the StudentNode Class

G1
 The StudentNode() Constructor
START


Instantiate Info based on Student;

     Left, Right := NULL;

STOP

G2
 The void Modify(StudentNode ThisNode) Method
START


Info.Modify(ThisNode.Info);

     Left := ThisNode.Left;

     Right := ThisNode.Right;

STOP

G3
 The void InputData(int x) Method 

START

Info.InputData(x);

Left, Right := NULL;

STOP

G4
 The String PrintMe() Method 

START

Return Info.PrintMe();

STOP

H.
Methods of the StudentsBinaryTree Class

H1
 The StudentsBinaryTree() Constructor
START


Root  := NULL;


Size, TravRef := 0;


Traversal := NULL;

STOP

H2. The void addRoot(Student ThisStud) Method

START

  
If (Root = NULL)

    

Root.Info := ThisStud; 

    

Set Root.Left and Root.Right to NULL;

    

Add 1 to Size; 

  
End-If;

STOP

H3. The void addLeftLeaf(StudentNode ThisLeaf, Student ThisStud) Method

START

  
Let NewNode be a StudentNode;

  
Instantiate NewNode;

  
NewNode.Info.Modify(ThisStud);

  
Set NewNode.Left and NewNode.Right to NULL;

  
ThisLeaf.Left := NewNode; // No longer a leaf, but now a sub-tree

  
Add 1 to Size; 

STOP

H4. The void addRightLeaf(StudentNode ThisLeaf, Student ThisStud) Mrthod

START

 
Let NewNode be a StudentNode;

  
Instantiate NewNode;

  
NewNode.Info.Modify(ThisStud);

  
Set NewNode.Left and NewNode.Right to NULL;

  
ThisLeaf.Right := NewNode; // No longer a leaf, but now a sub-tree

  
Add 1 to Size; 

STOP

H5. The void addLeftSubtree(StudentNode ThisNode, StudentNode NewNode) Method

START

  
Let Temp, LeftEnd be StudentNode references; 

  
Temp := ThisNode.Left;  

  
LeftEnd := NewNode; 

While (LeftEnd.Left <> NULL) LeftEnd := LeftEnd.Left; End-While;    

  
ThisNode.Left := NewNode; 

  
LeftEnd.Left := Temp;

  
Increase Size by the size of the sub-tree; 

 STOP

H6. The void addRightSubtree(StudentNode ThisNode, StudentNode NewNode) Method

START

  
Let Temp, RightEnd be StudentNode references; 

  
Temp := ThisNode.Right;  

  
RightEnd := NewNode; 

While (RightEnd.Right <> NULL) RightEnd := RightEnd.Right; End-While;    

  
ThisNode.Right := NewNode; 

  
RightEnd.Right := Temp;

  
Increase Size by the size of the sub-tree; 

 STOP
H7. The void Insert (StudentNode ThisNode, Student ThisStud) Method

START 

    
// Typically, this algorithm will be called with the argument for ThisNode being Root

    
Let NewNode and Current be instances of StudentNode; 

  
If (ThisNode = NULL) // If the tree is empty

    

Instantiate NewNode;

    

NewNode.Info.Modify(ThisStud);

    

Set NewNode.Left and NewNode.Right to NULL;

    

Root := NewNode;

  
Else  

    

// Find the insertion point and insert the node there

    

Current := FindInsertionPoint(ThisNode, ThisStud);

    

If (ThisStud.GetID() < Current.Info.GetID()) 

 


addLeftLeaf(Current, ThisStud);  

    

Else  addRightLeaf(Current, ThisStud);  

    

End-If;

  
End-If;

  
Add 1 to Size;

STOP

H8. StudentNode FindInsertionPoint(PatronNode ThisNode, StudentThisStud) Method

START 

  
Let Point be a StudentNode;

  
Point := ThisNode;

  
If (ThisStud.GetID() < Point.Info.GetID())

    

If (Point.Left <> NULL) 

        

Point := FindInsertionPoint(Point.Left, ThisStud);

    

End-If;

    
Else // ThisPatron >= Point.Info

    

If (Point.Right <> NULL)

      

Point := FindInsertionPoint(Point.Right, ThisStud);

    

End-If;

  
End-If;

  
Return Point;

STOP

H9. The void removeSubtree(StudentNode ThisNode) 

START


Let SubtreeSize be an integer, initialized to the size of the subtree;

  
If (ThisNode.Left <> NULL) removeSubtree(ThisNode.Left); End-If;

  
If (ThisNode.Right <> NULL) removeSubtree(ThisNode.Right); End-If; 

  
If (ThisNode.Left = ThisNode.Right = NULL) 

      
ThisNode := NULL; Kill(ThisNode); 



Subtract 1 from Size; 

  
End-If; 


// Reduce Size by SubtreeSize;

STOP

H10. The StudentNode Search(Student SearchValue) Method

START

  
Let Current, Sought be StudentNode instances;

Current  :=   Root; Sought = NULL;

  
While (Current.Info.GetID() <>  SearchValue.GetID()) AND (Current.Info <>  NULL) 



If (SearchValue.GetID() < Current.Info. GetID())




Current   :=  Current.Left;



Else




Current :=   Current.Right;



End-If;

  
End-While;


If (Current.Info.GetID() = SearchValue.GetID()) // If item found



// Instantiate Sought; 
Sought.Modify(Current);



Sought := Current;


End-If;

  
Return Sought;

STOP

H11. The void Modify(StudentNode ThisNode, Student ThisStud) Method

START

  
ThisNode.Info.Modify(ThisStud); 

STOP

H12. The void clearTree() Method

START

  removeSubtree(Root);

STOP

H13. The Student getInfo(StudentNode ThisNode) Method

START

  
Return ThisNode.Info;

STOP

H14. The PatronNode getNode(StudentNode ThisNode) Method

START

  
Return ThisNode;

STOP

H15. The int getSize() Method

START

  
Return Size;

STOP

H16. The boolean isEmpty() Method

START

  
Return whether Size is 0 or not; 

STOP

H17. The void inOrderTraversal(StudentNode ThisNode) Method

START 

  
If (ThisNode is not NULL)

     

inOrderTraversal(ThisNode.Left);

     

Instantiate Traversal[TravRef]; 



Traversal[TravRef].Modify(ThisNode.Info); 



Add 1 to TravRef; // Increment for next root visitation

     

inOrderTraversal(ThisNode.Right);

  
End-If;

STOP 

H18. The void setSize (StudentNode ThisNode) Method

START // Assume that this method is first called with ThisNode pointing to Root

  
Let Current be a StudentNode instance;


Current := ThisNode;


If (Current = NULL) Size := 0; End-If;


If (Current = Root) Size := 1; End-If;

If (Current.Left <> NULL)


Add 1 to Size;


Current := Current.Left;


setSize(Current);


End-If;

If (Current.Right <> NULL)


Add 1 to Size;


Current := Current.Right;


setSize(Current);


End-If;

STOP 

I.
The Alumni Binary Tree



J.
Methods of the AlumnusNode Class


These methods are similar to those of StudentNode class (section G). 

K.
Methods of the AlumniBinaryTree Class


These methods are similar to those of StudentsBinaryTree class (section H). 

L.
The Employees Binary Tree



M.
 Methods of the EmployeeNode Class

These methods are similar to those of StudentNode class (section G). 

N.
Methods of the EmployeesBinaryTree Class

These methods are similar to those of StudentsBinaryTree class (section H). 

O.
The ForestMonitor Class


O0
 The main(String[] args) Method

 

START

Let ExitTime be Boolean, initialized to False;

Let Option be an integer;

// Main Operations

Initialize();

While (Not ExitTime) do the following:

Present the user with the following menu:

1.
Enter Students Info 

2.
Enter Alumni Info

3. 
Enter Employees Info



4. 
Query Students Info

5.
Query Alumni Info

6.
Query Employees Info

7.
Remove Students Info

8.
Remove Alumni Info
9.
Remove Employees Info

10.
Modify Students Info

11.
Modify Alumni Info
12.
Modify Employees Info

13.
Traverse Students Tree
14.
Traverse Alumni Tree
15.
Traverse Employees Tree

16.
Check Tree Size


17.
Empty Tree



90.
Exit

Prompt user to key in the a menu selection and store this in Option;

Case Option is:

1:

InputStudents(); 

2:

InputAlumni();

3:

InputEmployees();

4:

QueryStudents();

5:

QueryAlumni();

6:

QueryEmployees();

7:

RemoveStudents();

8:

RemoveAlumni();

9:

RemoveEmployees();

10:

ModifyStudents();

11:

ModifyAlumni();

12:

ModifyEmployees();

13:

TraverseStudents();

14:

TraverseAlumni();

15:

TraverseEmployees();

16:

CheckTreeSize();

17:

EmptyTree();

90: 
Set ExitTime to True;

End-Case;

End-While;  

STOP

O1 The void InputStudents ( ) Method 
START

Let x, Limit be integers;

Let CurrentStud be an instance of Student; 

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

Instantiate CurrentStud using Dummy as an intermediary argument; 

Prompt for number of students and store this in Limit;

For (x := 1 to Limit) do the following 


CurrentStud.InputData(x);



BS_Tree1.Insert(BS_Tree1.Root, CurrentStud);

End-For; 

STOP

O2 The void InputAlumni ( ) Method 
START

Let x, Limit be integers;

Let CurrentAlum be an instance of Alumnus; 

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

Instantiate CurrentAlum using Dummy as an intermediary argument; 

Prompt for number of alumni and store this in Limit;

For (x := 1 to Limit) do the following


CurrentAlum.InputData(x);



BS_Tree2.Insert(BS_Tree2.Root, CurrentAlum);

End-For; 

STOP

O3 The void InputEmployees ( ) Method 
START

Let x, Limit be integers;

Let CurrentEmp be an instance of Employee; 

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

Instantiate CurrentEmp using Dummy as an intermediary argument; 

Prompt for number of employees and store this in Limit;

For (x := 1 to Limit) do the following


CurrentEmp.InputData(x);



BS_Tree3.Insert(BS_Tree3.Root, CurrentEmp);

End-For; 

STOP

O4 The void QueryStudents()  Method

START

Let SearchArg be an integer;

Let FoundStud be a StudentNode object;

Let SoughtStud be a Student object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 
If
(NOT BS_Tree1.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundStud := NULL; 

Prompt for the student’s ID and store this in SearchArg;

Instantiate SoughtStud using Dummy as the intermediary parameter; 

SoughtStud.ID_Number := SearchArg;

FoundStud := BS_Tree1.Search (SoughtStud);

If 
(FoundStud <> NULL)





Display (FoundStud.Info.PrintMe( ));

Else Display (“Student is not in the tree”);

End-If

Find out if the user wishes to continue;



End-While;

End-If

STOP

O5 The void QueryAlumni()  Method

START

Let SearchArg be an integer;

Let FoundAlum be an AlumnusNode object;

Let SoughtAlum be an Alumnus object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree2.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundAlum := NULL; 

Prompt for the alumnus’ ID and store this in SearchArg;

Instantiate SoughtAlum using Dummy as the intermediary parameter; 

SoughtAlum.ID_Number := SearchArg;

FoundAlum := BS_Tree2.Search (SoughtAlum);

If 
(FoundAlum <> NULL)





Display (FoundAlum.Info.PrintMe( ));

Else Display (“Alumnus is not in the tree”);

End-If

Find out if the user wishes to continue;



End-While;

End-If

STOP

O6 The void QueryEmployees()  Method

START

Let SearchArg be an integer;

Let FoundEmp be an EmployeeNode object;

Let SoughtEmp be an Employee object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree3.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundEmp := NULL; 

Prompt for the alumnus’ ID and store this in SearchArg;

Instantiate SoughtEmp using Dummy as the intermediary parameter; 

SoughtEmp.ID_Number := SearchArg;

FoundEmp := BS_Tree2.Search (SoughtEmp);

If 
(FoundAlum <> NULL)





Display (FoundEmp.Info.PrintMe( ));

Else Display (“Employee is not in the tree”);

End-If

Find out if the user wishes to continue;



End-While;

End-If

STOP

O7 The void RemoveStudents() Method

START

Let SearchArg be an integer;

Let FoundStud be a StudentNode object;

Let SoughtStud be a Student object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree1.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundStud := NULL; 

Prompt for the student’s ID and store this in SearchArg;

Instantiate SoughtStud using Dummy as the intermediary parameter; 

SoughtStud.ID_Number := SearchArg;

FoundStud := BS_Tree1.Search (SoughtStud);

If 
(FoundStud <> NULL)





Display (FoundStud.Info.PrintMe( ));





Alert the user that the entire subtree starting at the identified node will be deleted;





Prompt the user to confirm the deletion request;





If (Confirmation obtained) BS_Tree1.removeSubtree(FoundStud); End-If;

Else Display (“Student is not in the tree”);

End-If

Find out if the user wishes to continue;

If (BS_Tree1.isEmpty())


Inform the user that the tree is empty;


Exit the loop; 

End-If; 



End-While;

End-If

STOP

O8 The void RemoveAlumni() Method

START

Let SearchArg be an integer;

Let FoundAlum be a AlumnusNode object;

Let SoughtAlum be a Alumnus object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree2.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundAlum := NULL; 

Prompt for the alumnus’s ID and store this in SearchArg;

Instantiate SoughtAlum using Dummy as the intermediary parameter; 

SoughtAlum.ID_Number := SearchArg;

FoundAlum := BS_Tree2.Search (SoughtAlum);

If 
(FoundAlum <> NULL)





Display (FoundAlum.Info.PrintMe( ));





Alert the user that the entire subtree starting at the identified node will be deleted;





Prompt the user to confirm the deletion request;





If (Confirmation obtained) BS_Tree2.removeSubtree(FoundAlum); End-If;

Else Display (“Alumnus is not in the tree”);

End-If

Find out if the user wishes to continue;

If (BS_Tree2.isEmpty())


Inform the user that the tree is empty;


Exit the loop; 

End-If; 



End-While;

End-If

STOP

O9 The void RemoveEmployees() Method

START

Let SearchArg be an integer;

Let FoundEmp be a EmployeeNode object;

Let SoughtEmp be a Employee object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree3.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundEmp := NULL; 

Prompt for the employee’s ID and store this in SearchArg;

Instantiate SoughtEmp using Dummy as the intermediary parameter; 

SoughtEmp.ID_Number := SearchArg;

FoundEmp := BS_Tree3.Search (SoughtEmp);

If 
(FoundEmp <> NULL)





Display (FoundEmp.Info.PrintMe( ));





Alert the user that the entire subtree starting at the identified node will be deleted;





Prompt the user to confirm the deletion request;





If (Confirmation obtained) BS_Tree3.removeSubtree(FoundEmp); End-If;

Else Display (“Employee is not in the tree”);

End-If

Find out if the user wishes to continue;

If (BS_Tree3.isEmpty())


Inform the user that the tree is empty;


Exit the loop; 

End-If; 



End-While;

End-If

STOP

O10 The void ModifyStudents() Method

START

Let SearchArg be an integer;

Let FoundStud be a StudentNode object;

Let SoughtStud be a Student object;

Let RevisedStud be a Student object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree1.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundStud := NULL; 

Prompt for the student’s ID and store this in SearchArg;

Instantiate SoughtStud using Dummy as the intermediary parameter; 

SoughtStud.ID_Number := SearchArg;

FoundStud := BS_Tree1.Search (SoughtStud);

If 
(FoundStud <> NULL)





Display (FoundStud.Info.PrintMe( ));

Prompt the user to confirm the modification request;





If (Confirmation obtained) 

Instantiate RevisedStud using Dummy as the intermediary parameter;

RevisedStud.InputData(1); // Obtain the revised information

FoundStud.Info.Modify(RevisedStud); 

End-If;

Else Display (“Student is not in the tree”);

End-If

Find out if the user wishes to continue;



End-While;

End-If

STOP

O11 The void ModifyAlumni() Method

START

Let SearchArg be an integer;

Let FoundAlum be an AlumnusNode object;

Let SoughtAlum be an Alumnus object;

Let RevisedAlum be an Alumnus object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree2.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundAlum := NULL; 

Prompt for the alumnus’s ID and store this in SearchArg;

Instantiate SoughtAlum using Dummy as the intermediary parameter; 

SoughtAlum.ID_Number := SearchArg;

FoundAlum := BS_Tree2.Search (SoughtAlum);

If 
(FoundAlum <> NULL)





Display (FoundAlum.Info.PrintMe( ));

Prompt the user to confirm the modification request;





If (Confirmation obtained) 

Instantiate RevisedAlum using Dummy as the intermediary parameter;

RevisedAlum.InputData(1); // Obtain the revised information

FoundAlum.Info.Modify(RevisedAlum); 

End-If;

Else Display (“Alumnus is not in the tree”);

End-If

Find out if the user wishes to continue;



End-While;

End-If

STOP

O12 The void ModifyEmployees() Method

START

Let SearchArg be an integer;

Let FoundEmp be an EmployeeNode object;

Let SoughtEmp be an Employee object;

Let RevisedEmp be an Employee object;

Let Dummy be an instance of CollegeMember;

Instantiate Dummy; 

If
(NOT BS_Tree3.isEmpty()) // If the tree is not empty


While (User wishes to continue) do the following:



FoundEmp := NULL; 

Prompt for the aemployee’s ID and store this in SearchArg;

Instantiate SoughtEmp using Dummy as the intermediary parameter; 

SoughtEmp.ID_Number := SearchArg;

FoundEmp := BS_Tree2.Search (SoughtEmp);

If 
(FoundEmp <> NULL)





Display (FoundEmp.Info.PrintMe( ));

Prompt the user to confirm the modification request;





If (Confirmation obtained) 

Instantiate RevisedEmp using Dummy as the intermediary parameter;

RevisedEmp.InputData(1); // Obtain the revised information

FoundEmp.Info.Modify(RevisedEmp); 

End-If;

Else Display (“Employee is not in the tree”);

End-If

Find out if the user wishes to continue;



End-While;

End-If

STOP

O13 The void TraverseStudents() Method

START


Let x be an integer;


Let OutputS be a string;

If
(NOT BS_Tree1.isEmpty()) // If the tree is not empty


BS_Tree1.TravRef := 0; // Initialize the index to the traversal array


BS_Tree1.inOrderTraversal(BS_Tree1.Root); // This method loads the traversal array


// Now Display the contents of the traversal array for this tree


For (x := 1 to BS_Tree1.Traversal.length with increments of 1) do the following



Append BS_Tree1.Traversal[x-1].PrintMe() + <NewLine> to OutputS; 


End-For;

Display (“The in-order traversal of the students tree is as follows: “ + <NewLine> + 

OutputS); 

End-If;

STOP

O14 The void TraverseAlumni() Method

START


Let x be an integer;


Let OutputS be a string;

If
(NOT BS_Tree2.isEmpty()) // If the tree is not empty


BS_Tree2.TravRef := 0; // Initialize the index to the traversal array


BS_Tree2.inOrderTraversal(BS_Tree2.Root); // This method loads the traversal array


// Now Display the contents of the traversal array for this tree


For (x := 1 to BS_Tree2.Traversal.length with increments of 1) do the following



Append BS_Tree2.Traversal[x-1].PrintMe() + <NewLine> to OutputS; 


End-For;

Display (“The in-order traversal of the alumni tree is as follows: “ + <NewLine> + 

OutputS); 

End-If;

STOP

O15 The void TraverseEmployees() Method

START


Let x be an integer;


Let OutputS be a string;

If
(NOT BS_Tree3.isEmpty()) // If the tree is not empty


BS_Tree3.TravRef := 0; // Initialize the index to the traversal array


BS_Tree3.inOrderTraversal(BS_Tree3.Root); // This method loads the traversal array


// Now Display the contents of the traversal array for this tree


For (x := 1 to BS_Tree3.Traversal.length with increments of 1) do the following



Append BS_Tree3.Traversal[x-1].PrintMe() + <NewLine> to OutputS; 


End-For;

Display (“The in-order traversal of the alumni tree is as follows: “ + <NewLine> + 

OutputS); 

End-If;

STOP

O16 The void CheckTreeSize() Method

START

 
Let k be an integer; 


Let QuitTime be boolean, initialized to False;

While (NOT QuitTime)

Present the user with the following menu:

1.
Check Students Tree 
2.
Check Alumni Tree
3. 
Check Employees Tree
4. Quit; 


Prompt user to key in the a menu selection and store this in k;

Case k is:

1:
Display(“The size of the students tree is “ + BS_Tree1.getSize()); 

2:
Display(“The size of the alumni tree is “ + BS_Tree2.getSize()); 

3:
Display(“The size of the employees tree is “ + BS_Tree3.getSize()); 

4:
QuitTime := True;

Otherwise: Display(“Invalid choice”);



End-Case;

End-While;

STOP

O17 The void EmptyTree() Method

START

 
Let k be an integer; 


Let QuitTime be boolean, initialized to False;

While (NOT QuitTime)

Present the user with the following menu:

1.
Empty Students Tree 
2.
Empty Alumni Tree
3. 
Empty Employees Tree
4. Quit; 


Prompt user to key in the a menu selection and store this in k;

Case k is:

1:
BS_Tree1.clearTree();  Display(“The students tree has been cleared”);

2:
BS_Tree2.clearTree();  Display(“The alumni tree has been cleared”);

3:
BS_Tree3.clearTree();  Display(“The employees tree has been cleared”);

4:
QuitTime := True;

Otherwise: Display(“Invalid choice”);



End-Case;

End-While;

STOP

O18 The void Initialize() Method

START

 
Instantiate BS_Tree1, BS_Tree2 and BS_Tree3;  

STOP

AlumnusNode()			


void Modify(AlumnusNode ThisNode) 


void InputData(int x)


String PrintMe()





protected Alumnus Info


protected AlumnusNode Left, Right





AlumnusNode   	





protected String AcadDept, Major





Student	





public CollegeMember()		


public CollegeMember(CollegeMember Member)


public void Modify(CollegeMember ThisMember)


public String PrintMe()


public void InputData(int x, String Category)  


public String toString() 


public int GetID()


protected void finalize()


public boolean equals(Object ThisObject)


public int compareTo(Object ThisObject)





public Student(CollegeMember ThisMember)


public void Modify(Student ThisStud)


public void InputData(int x) 


public String PrintMe()


public String toString()


protected void finalize()


public boolean equals(Object ThisObject)


public int compareTo(Object ThisObject)








protected int ID_Number 


protected String FirstName, LastName, Gender 


protected int  DateOfBirth


protected String Telephone, E_Mail 


public static final int  DEFAULT_ID = 0;








CollegeMember   	





public Alumnus(CollegeMember ThisMember)


public void Modify(Student ThisStud)


public void InputData(int x) 


public String PrintMe()


public String toString()


protected void finalize()


public boolean equals(Object ThisObject)


public int compareTo(Object ThisObject)








protected String AcadDept, Major


 protected String CurrentEmployer, JobTitle








Alumnus





public EmployeesBinaryTree()


public void addRoot(Employee ThisEmp) // Inserts at the root, assuming previously empty tree


public void addLeftLeaf(EmployeeNode ThisLeaf, Employee ThisEmp) // Inserts at the specified leaf


public void addRightLeaf(EmployeeNode ThisLeaf, Employee ThisEmp) // Inserts at the specified leaf


public void addLeftSubtree(EmployeeNode ThisNode, EmployeeNode NewNode) // Inserts at the specified 


node


public void addRightSubtree(EmployeeNode ThisNode, EmployeeNode NewNode) // Inserts at the specified 


node


void Insert (EmployeeNode ThisNode, Employee ThisEmp)


EmployeeNode FindInsertionPoint(EmployeeNode ThisNode, Employee  ThisEmp)


public void removeSubtree(EmployeeNode ThisNode) 


public EmployeeNode Search(Employee SearchValue)


public void Modify(EmployeeNode ThisNode, Employee ThisEmp)


public void clearTree()


public Employee getInfo(EmployeeNode ThisNode)


public EmployeeNode getNode(EmployeeNode ThisNode)


public int getSize()


public void setSize(EmployeeNode ThisNode)


public boolean isEmpty()


public void inOrderTraversal(EmployeeNode ThisNode) 








protected EmployeeNode Root


protected int Size, TravRef // The traversal reference is a place holder used during traversal of the tree


Employee[] Traversal





AlumniBinaryTree   	 





public StudentsBinaryTree()


public void addRoot(Student ThisStud) // Inserts at the root, assuming previously empty tree


public void addLeftLeaf(StudentNode ThisLeaf, Student ThisStud) // Inserts at the specified leaf


public void addRightLeaf(StudentNode ThisLeaf, Student ThisStud) // Inserts at the specified leaf


public void addLeftSubtree(StudentNode ThisNode, StudentNode NewNode) // Inserts at the specified node


public void addRightSubtree(StudentNode ThisNode, StudentNode NewNode) // Inserts at the specified node


void Insert (StudentNode ThisNode, Student ThisStud)


StudentNode FindInsertionPoint(StudentNode ThisNode, Student  ThisStud)


public void removeSubtree(StudentNode ThisNode) 


public StudentNode Search(Student SearchValue)


public void Modify(StudentNode ThisNode, Student ThisStud)


public void clearTree()


public Student getInfo(StudentNode ThisNode)


public StudentNode getNode(StudentNode ThisNode)


public int getSize()


public void setSize(StudentNode ThisNode)


public boolean isEmpty()


public void inOrderTraversal(StudentNode ThisNode) 








protected StudentNode Root


protected int Size, TravRef // The traversal reference is a place holder used during traversal of the tree


Student[] Traversal





StudentsBinaryTree   	 





StudentNode()			


void Modify(StudentNode ThisNode) 


void InputData(int x)


String PrintMe()





protected Student Info


protected StudentNode Left, Right





StudentNode   	





EmployeeNode()			


void Modify(EmployeeNode ThisNode) 


void InputData(int x)


String PrintMe()





protected Employee Info


protected EmployeeNode Left, Right





EmployeeNode   	





public AlumniBinaryTree()


public void addRoot(Alumnus ThisAlum) // Inserts at the root, assuming previously empty tree


public void addLeftLeaf(AlumnusNode ThisLeaf, Alumnus ThisAlum) // Inserts at the specified leaf


public void addRightLeaf(AlumnusNode ThisLeaf, Alumnus ThisAlum) // Inserts at the specified leaf


public void addLeftSubtree(AlumnusNode ThisNode, AlumnusNode NewNode) // Inserts at the specified 


node


public void addRightSubtree(AlumnusNode ThisNode, AlumnusNode NewNode) // Inserts at the specified 


node


void Insert (AlumnusNode ThisNode, Alumnus ThisAlum)


AlumnusNode FindInsertionPoint(AlumnusNode ThisNode, Alumnus  ThisAlum)


public void removeSubtree(AlumnusNode ThisNode) 


public AlumnusNode Search(Alumnus SearchValue)


public void Modify(AlumnusNode ThisNode, Alumnus ThisAlum)


public void clearTree()


public Alumnua getInfo(AlumnusNode ThisNode)


public AlumnusNode getNode(AlumnusNode ThisNode)


public int getSize()


public void setSize(AlumnusNode ThisNode)


public boolean isEmpty()


public void inOrderTraversal(AlumnusNode ThisNode) 








protected AlumnusNode Root


protected int Size, TravRef // The traversal reference is a place holder used during traversal of the tree


Alumnus[] Traversal





AlumniBinaryTree   	 





public Employee(CollegeMember ThisMember)


public void Modify(Student ThisStud)


public void InputData(int x) 


public String PrintMe()


public String toString()


protected void finalize()


public boolean equals(Object ThisObject)


public int compareTo(Object ThisObject)








protected String Dept, Specialization, JobTitle


 





Employee





ForestMonitor   





static StudentsBinaryTree BS_Tree1


static AlumniBinaryTree BS_Tree2


static EmployeesBinaryTree BS_Tree3


final static String HEADING = "The College Forest of Bruce F. Jones"





public static void main(String[] args)


private static void Initialize()


public static void InputStudents()


public static void InputAlumni()


public static void InputEmployees()


public static void QueryStudents()


public static void QueryAlumni()


public static void QueryEmployees()


public static void RemoveStudents()


public static void RemoveAlumni()


public static void RemoveEmployees()


public static void ModifyStudents()


public static void ModifyAlumni()


public static void ModifyEmployees()


public static void TraverseStudents()


public static void TraverseAlumni()


public static void TraverseEmployees()


public static void CheckTreeSize()


public static void EmptyTree()











