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Ances’rors,/m Descendants, and Code Reuse
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Inheritance Forms a Type Hierarchy (1)
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name: STRING
STUDENT courses: LINKED_LIST[COUNRSE
_courses: LINKED_LIST[ ]
/ \ /* new features */

discount_rate: REAL
NON_RESIDENT_STUDENT | set_dr (r: REAL)

/* redefined features */
tuition: REAL
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Reference Variables: Static Type
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Change of Dynamic Type
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test_polymorphism students
local
jim: STUD

rsj) RESIDEN DENT

7S, NON_RESIDENT. STUDE
%&ﬁd1
_S create {STUDEN .make

("J. Davis")

S

S GRS

reate {RES AH'STUDENT} rs.make ("J. Davis")
te {NON_RESIDENT_STUDENT} nrs.make ("J. Davis")
I o« — \/
rs := ji X
jim := nrs V'
rs := jim X
end
STUDENT RESIDENT_S. NON_RESI_S.
n. n. n.
CS. CS. CS.
pr-. dr.




test_dynamic_binding_students: BOOLEAN

Testing of Dynamic Binding |- 3> ST-

e} S
RESIDENT_S. NON_RESI_S. T¥s: NON RESIDENT STUDENT
( ES D

c: COURSE
n. n. do
create c.make ("EECS3311", 500.0)
Cs. CS. create {S = ake ("J. Davis")

pr. dr. ——9 ate¥ { RESIDENT STUDENT} rs.make ("J. Davis")l

:is- tuition
STUDENT check Result end

le::::e f;L}ZENT =2 create {.NON,RES nrs.make ("J. Davis")
n- feature Attr nrs.register (c)
name: STRING nrs.set (0.5)
CS. courses: LINKED_LIST[COURSE]
feature 1ds that be ed as ¢ t

n ; create courses.make end

make (n: STRING) do name ﬂtuition :< 250.0 )
feature —— ands —_— -
register (c: COURSE) do courses.extend (c) end
feature Queries
tuition: REAL
local base: REAL
do base := 0.0 COURSE
across courses as ¢ loop base := base + c.item.fee end
Result := base 1'
end °
= \ fee
class class
RESIDENT_STUDENT NON_RESIDENT_STUDENT
inherit inherit
STUDENT STUDENT
redefine tuition end redefine tuition end
create make create make
feature Attributes feature -- Attri s
premium-rate : REAL discount-rate : REAL
feature - Co feature s
setpr (r: REAL) do premium rate := r end set_dr (r: REAL) do discount_rate := r end
feature —- Queries feature -- Queries
tuition: REAL tuition: REAL
local base: REAL local base: REAL
do base := Precursor ; Result := base * premium.rate end do base := Precursor ; Result := base » discount_rate end

end lend
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Type Cast:
Motivation

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

/* redefined features */
tuition: REAL

register (Course ¢)
tuition: REAL

STUDENT

<
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name: STRING

courses: LINKED LIST[COUNRSE]

RESIDENT_STUDENT

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

/* redefined features */
tuition: REAL
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:( RESIDENT_STUDENT
UDENT} jim.mak

J. Davis")
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Inferrinqg the DT of a Variable is Undecidable

Your Program lasf@f s 5
Gl

class MyClass
make
local

d? STUDENT
._> create {RESIDENT_STUDENTY s.make

end
end
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Type Cast: Syntax o T ak‘s of J""
, \ 0w 5
check ttacl.'zled ' NT )/ ji‘fyas [rs_ jim|then
rs TS JImM = -
rs.set_pr %SC
end \
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