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Inheritance
In this section, you will be learning about classes in more detail. You know already
how to create methods and instance variables for a class. Now, you will learn more
about the relationships between classes and the relationship of an object to its class.

You have already encountered in life the idea of objects and classes, and the problem of classifying objects.
For example, I am an object of the class Human. If you've taken biology, you know that I am also a
Primate, a Mammal, a Vertebrate, a Chordate, and an Animal. In computer language, we say that Human is
a subclass of Primate, a special type of Primate. Primate is said to be the superclass of Human, the class
from which it inherits many of its characteristics.

The whole taxonomy of life is of a shape we call a "tree": one "root" at the top level ("LivingThing")
splitting out into more and more specific branches (kingdoms, phylums, etc.) We think of certain properties
as belonging at a certain level of the tree; for example, I inherit warm-bloodedness from the Mammal
class, opposable thumbs from Primate, eukaryotic cells from Animal.

. 1 Several animals are listed below. Next to each write the name of the most specific class that it
belongs to, using classes from the tree to the right.

Fido, a dog.
Spot, a cat.
Koko, a gorilla.
Buzz, a mosquito.
Roger, a clam.
Bob, a sponge.
Swish, a fish.
You

a) Does Koko have opposable thumbs? If so, from what class does she inherit that property?

b) Does Swish give birth to live young? If so, from what class?

c) Is Spot warm-blooded? If so, from what class?

d) Is Fido a Mammal?

e) Does Buzz have eukaryotic cells? From what class?

f) Is Bob an Arthropod?

g) Are all Mammals Primates?

h) Are all Primates Mammals?

i) What is the most specific class that can refer to both you and Swish?

j) What is the most specific class that can refer to both Fido and Koko?

k) What is the most specific class that can refer to both Buzz and Spot?



Listing 1: Create a classification tree based on the classes below, and use it to answer the questions.

public class Thing extends Object {
   public String exist() {
      return "I exist.";
   }
}
public class Idea extends Object {
   public String exist() {
      return "I might exist.";
   }
}
public class Animal extends Thing {
   public String live() {
      return "I am alive.";
   }
}
public class Planet extends Thing {
   public String spin() {
      return "Another day gone by.";
   }
}

. 2 a) Does a Planet know how to exist()?

b) Does it know how to live()?

. 3 If I have some Object and I tell it to exist(), it returns "I might exist."
a) What sort of object is it?

b) What would it have returned if it had been an Animal?

c) What would have happened if it had been a generic Object?

. 4 Suppose that you wanted to add these classes:

Chair   Equation   Computer   Furniture   Table

Add these into the tree where you think they would best go.

a) What could be a method of the Furniture class?

b) What could be a method of the Chair class?


