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CL := class C extends C {C f; K M}
K = C(Cf) {super(f); this.f =1£;}
M = Cmn(CX) {return t;}

t o= x|t.f]|tm(t)|newC(t)|(C)t
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v = new C(V)
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C <:D D <: E

(S-REFL) T

CT(C) = class C extends D {...}
C <D

(S-CLASS)
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(1) D000 Cedom(CT)DOOOCT(C)=classC...0000
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FIELDS1
fields(Object) = ( )

CT(C) = class C extends D {C £; KM}  fields(D) =D g
fields(C)=Dg, C£f

(FIELDS2)

fieldsO Object 0O DOOD0O00OO0ODODOODODe000IDODOODOODOObjectd
O00000000000000000 (JavaO Object 00O ODOOODOOOOOO)O
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CT(C) = class C extends D {C f; K M} Bm (BX) {returnt;} €M
mtype(m, C) =B — B

(MTYPE1)

CT(C) = class C extends D {C f; KM}  mis not defined in M
mitype(m, C) = mtype(m, D)

(MTYPE2)
000000 cO000ddmODO0O0OD00O0O0O0OD0O0DOO0O0O0O00O000O0O0 mbody
ogoogo

CT(C) = class C extends D {C f; K M} Bm (BX) {returnt;} €M
mbody(m, C) = (X, t)

(MBODY1)

CT(C) = class C extends D {C £; KM}  mis not defined in M
mbody(m, C) = mbody(m, D)

mbodyO D DOO0OO0D00O0O0OtermOO0O0O0O0OOMTYPE2000MBODY20O0O
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(MBODY?2)

mtype(m,D) = D — Dy implies C =D and Cy = Dy

: — (OVERRIDE)
override(m,D,C — Cp)

override(m,D,C — Co) 00 UOU0OD COODOODOOCUUDDImODOODOOO
gbobogdgbogbdgpdbbodbbodbbodbimgdbooboobboon
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fields(C) =C £

(new C(¥)).f, — v;

)

(E-PROJNEW)



mbody(m, C) = (X, t,)
(new C(¥)).m(u) — [X — T, this — new C(V)]t,

(E-INVKNEW)

to — t
to.f — t6f

(E-CASTNEW) (E-FIELD)

to — t) t; — t
(E-INVK-RECV)

(E-INVK-ARG)

tom(t) — t{.m(t)

vo.m(V, t,, ) — vo.m(V, t,, t)

to — t;

_ Lt — (ENEW-ARG) 20 (5.CAST)
new C(V, t,, t) — new C(¥, t;, t) (C)ty — (C)t,
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'+ to: C() ﬁeldS(Co) = E f
I' - tq.£;: C;

x:Cel
I'kx:C

(T-VAR) (T-FIELD)

'+ to: Cp mtype(m,Cy) =D — C r-t:cC C <: D
'k to.m(f) :C
=Df '~t:C C<:D : :
fields(C) _t C C< (TNEW) 'Fte:D D <:C
['Fnew C(t): C ' (C)t,: C
I'Ftg:D C <D C#D
' (C)t,: C
I'Fty:D C £ D D £: C stupid warning
' (C)t,: C

(T-INVK)

(T-UCAST)

(T-DCAST)

(T-SCAST)

T-INNKOOOOOOOoooooooooooooooooooooooooooo
Jo0odT-NEWOOOoooobooobobooboobooooooooooooooooo
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0000000000000 030000T-UCASTOOODODODODODODOODOODOOO
000 term 00O supertype 000 (up cast) D0 ODO00000000 termOO0OO0O
OO0O0000000T-DCASTOOODOOODOOODOOODOOODOOO termOOO0DOO
0000 (down cast) DO OOT-SCASTOOODOOOOOOOOO (stupid cast) D000
JavaOOODOOOT-SCASTOODOOOODOOOOOter mODOOO0DOOO0DOOODOODO
O00000FJO0000000000 (00 1)000000 stupidcast0 000000
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X:C, this: CF tg: Eg Ey, <: Cp
CT(C) = class C extends D {...} override(m,D,C — Cp)

— (T-METHOD)
Com (CX) {return t,; } 0K in C
K=CDg, Cf){super(g); this.f =1;}
elds(D)=Dg MOKinC
ficlds(0) =D g (T-CLASS)

class C extends D {C f; K M} OK
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new Pair(new A(), new B()) .setfst(new B())

Dboobo01ooboobo

CT(Pair) = class Pair extends Object {...M}
Pair setfst(Object newfst){return new Pair(newfst,this.snd)} € M

(MBODY1)

mbody(setfst,Pair) = (newfst,new Pair(newfst, this.snd))
(E-INVKNEW)

new Pair(new A(),new B()).setfst(new B())
— [newfst +— new B(), this — new Pair(new A(),new B())|new Pair(newfst, this.snd)

oboglbooooboobooboon

new Pair(new A(), new B()).setfst(new B())
— [newfst +— new B(), this — new Pair(new A(),new B())|new Pair(newfst, this.snd)
= new Pair(new B(),newPair(new A(),new B()).snd)
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FIELDS1
CT(Pair) = class Pair extends Object{Object fst; Object snd;...} fields(Object) =e EFIELDS2;
fields(Pair) = Object fst; Object snd;
(E-PROJNEW)
new Pair(new A(),new B()).snd — new B()
(E-NEW-ARG)

new Pair(new B(),new Pair(new A(),new B()).snd) — new Pair(new B(),new B())
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O 2. 0000000000000 00o0gno
(x1) (*2) (*3) (x4)

- new Pair(new A(),new B()).setfst(new B()) : Pair

(T-INVK)



000010000

(L1 (*12) (*13) (1-4) (*15)
- new Pair(new A(),new B()) : Pair

(T-NEW)

0000 (*1-1)0000

CT(Pair) = class Pair extends Object _ (FIELDS1)
. . fields(Object) = o
{Object fst;0bject snd;...}
FIELDS2
fields(Pair) = Object fst;0bject snd,; ( )
00O00(*1-2)0000
FIELDS1
CT(A) = class A extends Object{...} fields(Object) = e ( )
(FIELDS2)
fields(A) = o
IR 7 (T-NEW)
Fnew A() : A
000D ((*1-3)0000
FIELDS1
CT(B) = class B extends Object{...} fields(Object) = e ( :
(FIELDS2)
fields(B) = o
S~ (T-NEW)
Fnew B() : B
0000 (*1-4) 0000
CT(A) = class A extends Object{...}
A <:0Object (S-CLASS)
0000 (*1-5) 0000
CT(B) = class B extends Object{...} S CLASS
B <: Object (5- )
0000 (*2)0000
CT(Pair) = class Pair extends Object{...M}
Pair setfst(Object newfst){return...} € M
(T-MTYPEL)

mtype(setfst,Pair) = Object — Pair
0000((*3)0000 (*1-3)0000000(*4) 0000 (*1-5 0000000
godd 1. 000termU0poooooogooooooooboooooboobn

((Pair) (new Pair(new Pair(new A(), new B(Q)),
new A(Q)) .fst)) .snd

gobob 2. 000 termddoopooboodgooobb1obbboooooon
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((Pair) (new Pair(new Pair(new A(), new B(Q)),
new A()).fst)) .snd
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000r—7000000

00 2 (Progress). t 0000 term(OD0 00000 term) 000000000 term OO
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(1) t00000o
(2) t0 t=E[(C)(newD(¥)] (000D ¢:C) 00000000
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