R B A

STLCPROP: Properties of STLC
TYPECHECKING: A Typechecker for STLC



Progress

Theorem progress : forall t T,
empty |-- t \in T ->
value t \/ exists t', t --> t'.
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Preservation

Theorem preservation : forall t t' T,

empty |-- t \in T ->
t -->t' -
empty |-- t' \in T.
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Lemma weakening empty : forall Gamma t T,
empty |[-- t \in T ->
Gamma |-- t \in T.
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Lemma substitution preserves typing : forall
Gamma x U t v T,

X |->U ; Gamma |-- t \in T ->
empty |-- v \in U  ->
Gamma |-- [x:=v]t \in T.
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1iF BFHPreservation

Theorem preservation : forall t t' T,

empty |-- t \in T ->
t -->t" ->
empty |-- t' \in T.

o« £ |-t \in T_ 5034
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forall t t' T,
empty |-- t’

\in T

t -->t" ->
empty |-- t \in T.
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Definition stuck (t:tm) : Prop :=
(normal_form step) t /\ ~ value t.

Corollary soundness : forall t t' T,
empty |[-- t \in T ->
t -->*t' ->
~(stuck t').
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Theorem unique types : forall Gamma e T T',

Gamma |-- e \in T ->
Gamma |-- e \in T' ->
T=T".
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BABREN: FIHfrss
Fixpoint egb ty (T1 T2:ty)

match T1,T2 with

true

s =2
false
end.

UEMN

: bool :=
<{ Bool }> , <{ Bool }> =>

<{ T11->T12 }>, <{ T21->T22 }> =>
andb (egb_ty T11 T21) (egb_ty T12

T22)
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Fixpoint type check (Gamma : context) (t : tm) : option ty :=
match t with
| tm_var x =>
Gamma X
| <{\x:T2, t1}> =>
match type_check (x |-> T2 ; Gamma) t1 with
| Some T1 => Some <{T2->T1}>
| _ => None
end
| <{t1 t2}> =>
match type check Gamma tl1l, type check Gamma t2 with
| Some <{T11->T12}>, Some T2 =>
if egb _ty T11 T2 then Some T12 else None
| ,  => None
end
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<{true}> =>
Some <{Bool}>
<{false}> =>
Some <{Bool}>
<{if guard then t else f}> =>
match type check Gamma guard with
| Some <{Bool}> =>
match type check Gamma t, type check Gamma f with
| Some T1, Some T2 =>
if egb_ty Tl T2 then Some T1l else None
| ,  => None
end
| _ => None
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Theorem type checking sound : forall Gamma t T,
type check Gamma t = Some T -> has_type Gamma t T.

Theorem type checking complete : forall Gamma t T,
has _type Gamma t T -> type check Gamma t = Some T.

AR . fEts(F&has_type EHUUAN, X IEH
S AN—11 eR #8 Z& constructorEJ 7]

14



15

25>

RJ:F

* QNERLESTLCAIN T W T HRAETE SRR Fn2E

], progressFlpreservationE4 T\}ﬁ_ﬂ

t — zap

Gamma + zap € T



el

« ST AXSTLCPROPHprogress_from_term_indAll
unique_types

* 1515 B HT R SRS

16



	幻灯片 1: 软件科学基础  STLCPROP: Properties of STLC TYPECHECKING: A Typechecker for STLC
	幻灯片 2: Progress
	幻灯片 3: Preservation
	幻灯片 4: 弱化引理
	幻灯片 5: 替换引理
	幻灯片 6: 证明Preservation
	幻灯片 7: Preservation的逆是否成立
	幻灯片 8: 类型系统正确性
	幻灯片 9: 类型唯一性
	幻灯片 10: 类型检查
	幻灯片 11: 辅助函数：判断类型等价
	幻灯片 12: 类型检查函数
	幻灯片 13: 类型检查函数
	幻灯片 14: 类型检查函数的性质
	幻灯片 15: 练习
	幻灯片 16: 作业

