
Lecture 5

Part A

Inheritance -
Student Management System: 
First-Design (without inheritance)



Inheritance: Motivating Problem Nouns -> classes, attributes, accessors
Verbs -> mutators
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public class Student {
   private Course[] courses;
   private int noc;

   private int kind;
   private double premiumRate;
   private double discountRate;

   public Student (int kind){
      this.kind = kind;
   }
   ...
}

public double getTuition(){
   double tuition = 0;
   for(int i = 0; i < this.noc; i++){
      tuition += this.courses[i].fee;
   }
   if (this.kind == 1) {
      return tuition * this. premiumRate;
   }
   else if (this.kind == 2) {
      return tuition * this.discountRate;
   }
}

public double register(Course c){
   int MAX = -1;
   if (this.kind == 1) { MAX = 6; }
   else if (this.kind == 2) { MAX = 4; }
   if (this.noc == MAX) { /* Error */ }
   else { 
      this.courses[this.noc] = c; 
      this.noc ++;
   }
}
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public class Student {
   private Course[] courses;
   private int noc;

   private int kind;
   private double premiumRate;
   private double discountRate;

   public Student (int kind){
      this.kind = kind;
   }
   ...
}

public double getTuition(){
   double tuition = 0;
   for(int i = 0; i < this.noc; i++){
      tuition += this.courses[i].fee;
   }
   if (this.kind == 1) {
      return tuition * this. premiumRate;
   }
   else if (this.kind == 2) {
      return tuition * this.discountRate;
   }
}

public double register(Course c){
   int MAX = -1;
   if (this.kind == 1) { MAX = 6; }
   else if (this.kind == 2) { MAX = 4; }
   if (this.noc == MAX) { /* Error */ }
   else { 
      this.courses[this.noc] = c; 
      this.noc ++;
   }
}
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public class Student {
   private Course[] courses;
   private int noc;

   private int kind;
   private double premiumRate;
   private double discountRate;

   public Student (int kind){
      this.kind = kind;
   }
   ...
}

public double getTuition(){
   double tuition = 0;
   for(int i = 0; i < this.noc; i++){
      tuition += this.courses[i].fee;
   }
   if (this.kind == 1) {
      return tuition * this. premiumRate;
   }
   else if (this.kind == 2) {
      return tuition * this.discountRate;
   }
}

public double register(Course c){
   int MAX = -1;
   if (this.kind == 1) { MAX = 6; }
   else if (this.kind == 2) { MAX = 4; }
   if (this.noc == MAX) { /* Error */ }
   else { 
      this.courses[this.noc] = c; 
      this.noc ++;
   }
}

First Design Attempt

Good design?
Judge by Single Choice Principle
- Repeated if-conditions
- A new kind is introduced?
- An existing kind is obselete?
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Lecture 5

Part B

Inheritance -
Student Management System: 
Second-Design (without inheritance)



Testing Student Classes (without inheritance)
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Student Classes (without inheritance): Maintenance (1)

Maintenance e.g., a new registration constraint:
if(numberOfCourses >= MAX_ALLOWANCE) {
   throw new TooManyCoursesException(“Too Many Courses”);
}
else { ... }

¥4094M ?f(no,>MADE

:} ;

→



Student Classes (without inheritance): Maintenance (2)

Maintenance e.g., a new tuition formula:
/* ... can be premiumRate or discountRate */
...
return tuition * inflationRate * ...;
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A Collection of Students (without inheritance)
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Lecture 5

Part C

Inheritance -
Visibility: Project, Package, (Sub-)Classes



Visibility: Attributes and Methods

public class Chair {
   private w;
   int x;
   protected int y;
   public int z;
}
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Inheritance -
Student Management System: 
Third-Design (with inheritance)



Student Classes (with inheritance)
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Visualizing Parent and Child Objects
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Testing Student Classes (with inheritance)
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Inheritance -
Static Types, Code Reuse, Expectations



Recall: Student Classes (with inheritance)
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Recall: Visualizing Parent and Child Objects
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Student Classes (with inheritance): Expectations
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Inheritance -
Intuition: 
Polymorphism & Dynamic Binding



Recall: Student Classes (with inheritance): Expectations
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Intuition: Polymorphism
→ given a reference variable,what does its static type allow for↳ multiple ↳ shapes
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Intuition: Dynamic Binding
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Part G

Inheritance -
Type Hierarchy Formed by Inheritance 



Multi-Level Inheritance Hierarchy: Students

Reflections:
  - For Design 1, how many encodings to check for each method?
  - For Design 2, how many arrays to store for SMS?
  - For Design 3, where are common attributes/methods stored?
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Multi-Level Inheritance Hierarchy: Smartphones

Reflections:
  - For Design 1, how many encodings to check for each method?
  - For Design 2, how many arrays to store for SMS?
  - For Design 3, where are common attributes/methods stored?

→ object a >bats >C ⇒ a > C
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ancestors expectations descendants

Inheritance Accumulates Code for Reuse
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