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Why!

e Modularly add features to the core language

e Don’t need to redo proofs
4+ ....with advanced mechanisation

4+ |n our course, we still need to do a bit of work.



Key
Reductions

Administrative
Reductions

STLC

Types 7 1= N|7->7T
Variables = €  Strings
Numbers n € N
Expressions e = nle+e|xz|Ar.e|ee
Values v == n|Azx.e
(Az.e) v — [v/z]e n+m — n+m
e; — € ey — €h

e1e9 —> €1 ex vVey > UE,

e1 — € eg — €,

e1t+ey—e +ey v+es > v+e



STLC using Evaluation Contexts

Types 7 == N|7—>7
Variables = €  Strings
Numbers n € N
Expressions e = nle+e|xz|Ar.el|ee
Values v = n|Azx.e

| Ce|lvC|CHel|lv+C

Evaluation contexts C

Key
Reductions (Az.e) v —¢ [v/z]e n+m —gnt+m

Administrative e —q €'

Reductions Cle] — C|é€]




Preservation Proof

Lemma preservation0

If et »ges and—eq: 7, then e : T.
Lemma preservation’
If ey >g ez and - Cleq] : 7, then - Cles] : 7.
Lemma preservation

If€1—>62 andl—elzT, thB’I’LI—BQZT.



Product Types

Expressions e == ...|(e,e)|mi(e) | ma
Values v == ...|(v,v)
Contexts C :=u:= ...|(C,e)| (v,C) | m(C) | m2(C)
Types 7 = T XT

Typing I'Fei:mm T'kFey:m™m I'Fe:mxm I'He:m X1

Rules '+ (e1,e3): 71 X 7o 'Fm(e):mn T+ male):m
Key
Reductions m1((v1,v2)) o v1 w2 ((v1,v2)) —0 V2
Administrative

new rules!
Reductions NO ew ruies



Expressions
Values
Contexts
Types
Typing
Rules

9 Qe o

Sum Types

... |inl(e) | inr(e) | (match e with inl(z) = e | inr(z) = e)
.| inl(v) | inr(v)
(match C with inl(z) = e | inr(z) = e)
N TAT
I'e:m I'e:m

C'inl(e):1+71 Tkinr(e): 7 + 7

I'Fe:mm+m sy :mber:7 Izg:mobex: T

[' - (match e with inl(z1) = ey | inr(x3) = e3) : 7

Key (match inl(v) with inl(z1) = e | inr(z2) = e3) —¢ [v/x1]e1

Reductions

Administrative
Reductions

(match inr(v) with inl(z1) = ey | inr(z2) = e3) —¢ [v/x2]e2

No new rules!



Exceptions

... | throw(e) | (try e catch z = e)

Expressions e

Contexts C == ... |throw(C) | (try C catch z = e)
Typing F'—e:N I'e:7m I''zy :NpFe 7
Rules '+ throw(e): 7 T+ (tryecatchzy =e1): 7

Key (try v catchz = e) —>g v (try throw(v) catch z = e) —¢ |v/x]e

Reductions

C~ [throw(v)] —¢ throw(v)

\ No catch nor is a hole

Invariant [(¢) = ¢ is a value v (3n : N. e = throw(n)) v (3€¢’. e — ¢€')



