
Lecture 18 - Nov 11

Inheritance

Ancestors, Descendants, Expectations
Rules of Substitutions



Announcements/Reminders
• Today’s class: notes template posted
• Lab4 released
• Tracing Exercises: assertEquals and Person, PersonCollector
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Multi-Level Inheritance Hierarchy: Smartphones

Exercise Compare the ranges of expectations of:
+ IPhone13Pro
+ HuaweiP50Pro
+ GalaxyS21Plus
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Inheritance Accumulates Code for Reuse
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assumption : there's some inheritance hierarcy existing~
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A oa = …;
? ob = …;
oa = ob;
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Rules of Substitutions (1)

Declarations:
IOS sp1;
IPhoneSE sp2;
IPhone13Pro sp3;

Substitutions:
sp1 = sp2;
sp1 = sp3;
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Rules of Substitutions (2)

Declarations:
IOS sp1;
SmartPhone sp2;

Substitutions:
sp1 = sp2;
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Visualization: Static Type vs. Dynamic Type

Declaration:
Student s;
Substitution:
s = new ResidentStudent(“Rachael”);

Static Type: Expectation
Dynamic Type: Accumulation of CodeCompedet
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Change of Dynamic Type (1.1)

Example 1:
Student jim = new ResidentStudent(...);
jim = new NonResidentStudent(...);
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Change of Dynamic Type (1.2)

Example 2:
ResidentStudent jeremy = new Student(...);
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Change of Dynamic Type: Exercise (1)

Exercise 1:
Android myPhone = new HuaweiP50Pro(...);
myPhone = new GalaxyS21(...);



Change of Dynamic Type: Exercise (2)

Exercise 2:
IOS myPhone = new HuaweiP50Pro(...);
myPhone = new GalaxyS21(...);



Change of Dynamic Type (2.1)

Given:
Student jim = new Student(...);
ResidentStudent rs = new ResidentStudent(...);
NonResidentStudent nrs = new NonResidentStudent(...);

Example 1:
jim = rs;
println(jim.getTuition());
jim = nrs;
println(jim.getTuition());
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Change of Dynamic Type (2.2)

Given:
Student jim = new Student(...);
ResidentStudent rs = new ResidentStudent(...);
NonResidentStudent nrs = new NonResidentStudent(...);

Example 2:
rs = jim;
println(rs.getTuition());
nrs = jim;
println(nrs.getTuition());
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