Eval and Machine*

inductive
eval :: "lam = lam = bool" ("_{ _")
where
e_Lam: "Lam [x].t { Lam [x].t"
| e_App: "[t1 4 Lam [x1.1; 12 v t[x:=v]{ v] = App 11 12 V"

inductive
machines :: "lam=>ctxs=-lam=>ctxs=-bool" ("(_,_) —* (_._)")
where
ms;: "(e Es) —* (eEs)"
| mssy: "|[(e1,Esl> — <eg,E52>,' <€2,E52> —* <€3,E53>]I
> <€1,E51> —* <€3,E53>"

Definition for Types

nominal_datatype ty =
tVar "string"
| 1‘Ar‘r‘ "TY" "TY" (u_ — —u)

(m:T)EI‘ valid I FI_tIITl—)Tz F"tz:Tl

I'tx:T Fl_tltziTz

e# I (x:T)=T'+t:Th
' Ax.t: T1—)T2

c#T vaidT
valid [] valid (x:T) =T

Typing Judgement
types ty_ctx = "(name X ty) list"

inductive
valid :: "ty_ctx = bool"
where
vy: "valid []"
| va: "[valid I'; x# I'l=> valid ((x, T)#I')"

inductive
typing :: "ty_ctx = lam = ty = bool" ("_F _:_")
where
t_Var: "[valid I'; (x,T) Eset I') = I' - Var x: T"
| T_APP- "l[F [ T Tl—)Tz,' I+ Tyt Tl]l =TI App Tty Tz"
| t_Lam: "[x# (x, T)#L Et: T = ' Lam [x].t: Ty — T"

Induction Principle for Typing

@ The induction principle that comes with the
typing definition is as follows:

VI zT. (x:T) € I' AvalidI' = PI'(x) T

VFt]thng.
PrIt, (T1—¥T2) ANPI't, T = PF(tltz)Tz

VFQ:tT] Tg.
HIT AP ((x:Th)=T)tT, = PI'(Azx.t) (T —T3)

r-t:T=PI'tT

[Note the quantifiers! ]

Faulty Reasoning

@ Consider the two-place relation foo:

p— —— t—t
THE hhohh Xppeo v

@ The lemma we going to prove:
lett— t' . If y # ttheny # t'.

@ Case 3:
o We know y # Ax.t. We have to show y # t'.
o The IH says: if y # t theny # t'.
o Sowe have y # t. Hence y # t’ by IH. Done!

Strong Induction Principle
VIxTec. (x:T) €I AvalidI’' = PecI ()T

vr tl t2 T1 T2 C.
(Vd.Pd T t; (T, —Ty)) A (Vd.Pd T t, T})
= PCI‘(tltz)T2

VI xt T1 T2 C.
cH# I N zH#cA
(Vd.Pd ((x:Ty):I') t T3) = PcI'(Az.t) (T1 — T3)

I'tt:T = PecI'tT

@ Instead we are going to use the strong induction
principle and set up the induction so that the
binder “avoids" I%.






