98-317 Hype for Types

Lecture 2

Algebraic Data Types



Introduction

Today in class we looked at a small language called Eb which introduced
us to sums and products. These notes contain some example proof trees of
typechecking Eb as well as the full grammar and statics of Eb.



Typechecking Examples

Fi1:int M TR "hype" : str str

-F (1, "hype") : int X str

pair

. . var : str
z:int 2 :int x :int - "types" : str Jir
x:int F (z,"types") : int X str P
rpro
x :int F mo(x, "types") : str prel
Fi:int ™ TF "hype" : str str Sir
i
-F (1, "hype") : int X str , P
: Iproj
-k m1(1, "hype") : int
F1:int " TF "B" . str |satarir -
-F(1,"5) : int X str Fo0:int "
- ((1,"5"),0) : (int X str) X int .
(7570 - Pxame

-Fm((1,"5"),0) : int X str
-k m m((1,"5"),0) : int

rproj

- "hello" : str i
- INL "hello" as str + int : str + int




Grammar

Old/uninteresting cases have been grayed out.

Type T

Expression e

int
str
T+T

TXT

|

let x =€ in e9
(617 62)

T e

Ty €

INL e as 71 + 72
INReas +7

case e of INL z; = e | INR 25 = €3

sum type

product type

variable
integer literal

string literal

pair

left projection
right projection
left injection
right injection

case analysis



Statics

Old/uninteresting rules have been grayed out.

var | =——— st
ka7 ['F7n:int mt TF35:str
I'tey:m Toa:mbFey:n I'Fei:m I'key:m .
‘ / s : let pair
I''let x =€ iney: 1 L'k (e1,e2) i1 X 7y

I'Fe:m X1y
F|_7T1€Z7'1

I'Fe:m X7y

'k To€ : Ty rProj

Iproj

'kFe:n - I'ke:mn
I'INLeas T +7To:7 + T N I'FINReas 71+ 7271+ T2

inr

I'Fe:mm+mn lNaoi:mbe:7 Dag:imbey: T
I'Fcaseeof INLzy = e |INRZy = €y: T

case



