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Simply Typed Lambda
Calculus.

= Typing judgment.

#M: A= Type
↑ im

Typing environment
. programs/terms

impes:B = Bool(Nat/AXB (A
+ B.

BNF
"Backus-Naur-Form .

"

examples of types
:

Bool X Nat ,
Bool-> Nat

-> (Bool -> Book
-> (Nat- > Nat)

"higher-order types"
(A + A) + (A

+ A)

* Product is left associative
.

Arrow is right
associative.

AXBXC = (AXB) X C # Ax(BXc)

A+ B + c = A+ (B + C) + (A +B)+C



(A + B) x(c
-> D) lambda term

. Function

#xB)- (XD)· "anonym application

* Terms. M :: = x/ (M , N) /X . M/MN
F

BNF for terms" 1st nd second
projection

"Constan,false of a pair.

examples of terms.

"identity Xx .

U
.

= Nyry # My
.

-> we

functiondXp . (sudp ,f

f . 1x · f(fx)=f . (1x
·
f(fx)

* Application is left associative
.

:
. e . MN

, N2 = (MN1)
N2

* Typing environment P = K : A , 2 :A-

In : An



* Typing rules .

AP(varAMB
↑
body

PFM : A- B PFN : A ofthe
~ lapp) x-expression
-
Pr MN

= B.

D + ( - B)= c

= D = ((A+ B) + c)

DEMiCABS(IA+ B) + C)
51-M : A Nt M : AXB

- Cfst)-NiBCar 41fst M : A

#MAInT



* Type checking problem :

GivenI , M ,
A,

do we have PhM : A ?
q
"turnstile"

* Type inference problem :

Given t ,

M
,

what is

the type ofM ?

i.e. how can we find a type
A such thatI FM :A.

* Type inhabitation problem
:

Given P , A , cam we find

a term M S .t . PrM : A.



*An Example of type checking.

comment : B ?
=A

fiA-Ae
4 ·A
-

AAA
(d)

f : A+A + Xd . f(fu) : AtA

#fas : (A +A) ->(A)
*

9 ↓ Xfx · f(fu : (A + A)


