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v ::= true
| false
| nv

nv ::= 0

| succ nv
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T ::= Bool | Nat

000000000 +t00TO00000¢:TO000000000 (typing judgement O
000 typing assertion) 000000 :000000000000000OOOOO 70
000000000 (typing rule) 0000000000000 O0O0OOOOOO:000O
000 (typing relation) 0 0 00O

- t1:Bool ty:T t3:T

false : Bool if t; then t; else t3: T
ty : Nat t; : Nat

succ t, : Nat (T-SUCC) pred t, : Nat (T-PRED)

(T-ISZERO)

(T-TRUE)

(T-FALSE) (T-IF)

true : Bool

0 Nat (T-ZERO)
t, : Nat

iszero t4 : Bool
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00 1 (Inversion lemma).
1. true:RU 00 R=Bool
2. false:R0U U J R=Bool
3. if t; then ty else t3: RO OO t; :Bool O ty,:RODO t3: R
4. 0:R0O 00 R=Nat
5. succ t; : ROO O R=Nat O t, : Nat
6. pred t; : RO U O R=Nat U t;: Nat
7. iszero t4 : RO OO R=Bool O OO t; : Nat
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0 : Nat 3 0 : Nat )
iszero 0 : Bool (T-ISZERO) 0 : Nat (T-ZERO) pred O : Nat g IPFP;ED)

if iszero O then O else pred O : Nat
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iszero 0 — true (E-ISZEROZERO)

if (iszero 0) then O else false — if true then O else false

(E-IF)

if true then 0 else false — 0 (E-IFTRUE)
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nv ::= 0 | succ nv
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ty:Bool t,:T t3:T
if t4 then t;, else t3: T

(T-IF)
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