EECS3311 WINTER 2020 IN-CLASS EXERCISE: INHERITANCE

1 Problem

A student management system stores data about students. There are two kinds of univer-
sity students: resident students and non-resident students. Both kinds of students have a
name and a list of registered courses. Both kinds of students are restricted to register for
no more than 10 courses. When calculating the tuition for a student, a base amount is first
determined from the list of courses they are currently registered (each course has an asso-
ciated fee). For a non-resident student, there is a discount rate applied to the base amount
to waive the fee for on-campus accommodation. For a resident student, there is a premium
rate applied to the base amount to account for the fee for on-campus accommodation and
meals.

Task: Design classes that satisfy the above problem statement.
Requirements: At runtime:

— A student management system stores a collection of (all kinds of) students.

— Each type of student is able to register a course and calculate their tuition fee.
Design Principles to Consider:

— Cohesion

— Single Choice Principle
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2 Static Type Declares Expectation

/* new features */
premium_rate: REAL
set_pr (r: REAL)

/* redefined features */
tuition: REAL

register (Course ¢)
tuition: REAL

STUDENT

name: STRING

/

N

RESIDENT_STUDENT

NON_RESIDENT_STUDENT

courses: LINKED LIST[COUNRSE]

/* new features */
discount_rate: REAL
set_dr (r: REAL)

/* redefined features */
tuition: REAL

sl,s2,s3: STUDENT ; rs:

create {STUDENT} s1.make ("S1")
create {RESIDENT STUDENT} s2.make ("S2")
create {NON RESIDENT STUDENT} s3.make ("S3")
create {RESIDENT_STUDENTY} rs.make ("RS")
create {NON_RESIDENT_STUDENT} nrs.make ("NRS")

RESIDENT STUDENT ; nrs :

NON_RESIDENT _STUDENT

‘ H name ‘ courses | register ‘ tuition H premium rate ‘ set_pr H discount_rate | set_dr

rs.

nrs.
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