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Evaluation .
NFM : A.

"Left-to-right ,
call-by-value" evaluation

M : = c /x(xx.M/MN/ CM . N)

1 fstM 1 snd M.

values : V: = c /Xx . M / ( V ,
V2)

Evaluation :
MaxM ,

re .
. . .

. ManV
r

relation evaluating a term M to a value
V.

- lmm small step reduction.
"Call-by-name"Remark :

-B
(xx. m) Nu > [N/]M
.

-
D

& (xx · M) Va > [V/JM.

↑
~substituting

B-reduction. value! means
variable se inM,

all the value V.

fatattrs me sudnd( V ,
Val Ve

congruence
rules :

NuN
Y

-Mim.



-memtmdo

ScMMIN)WNCris.
example :

③-
(x .2) true -> true

utreletaletrue , cy-y) fam
e

: Bool X Bool .

metalditem) (true , false,
-

&
Cis,

Cuds , feal) (true , false) -> (Sad (true , falses , fst (true ,fally



true,facefalle false , Esttrue ,falses)
fs-

fst (true , false) -> true
-

(false , fst(true ,false)) ->false , trues : BookBool .

* Type preservation property.

If Prm : A
,

and M * V,
-

shorthand for

Mural -> M2
..

". V.

then PH : A.

*Some additions to simply typed Lambola

calculus.

① Unit type.

A :=..... 1 Unit

M : = .
... (4)

#): Unit
Vi = -- - (C)



Unit -> Book

Jamilai
-> Qubit

Bool -> Unit. r
for later.

MitA
* Sum type.

A :=.. . .. / A + B

M = =. ..... / left M/Right M.

I case M & leftx -> N , ;

Righexe+ N2] .

Typing rules
:

miAMBM : AtB

PM
: AtB Y

,
R :Atw : c Y

,
R: BANz:

-

It case M of Eleff
+ N . ;

rights- N23 : C



V: = . --/leftV/Right V.

-
-

case (left V) of Eleft
+ N; rights + N23

-> [V/RJN 1

-
case (right V) of Elefex

+ N1, rights -> Na

> [V/]N2
·

-Mr Mze caseMoth

e . g. Bool = Unit + Unit.

true = left ()

false = right c).



ife M N . Na

= case M of
xis fresh
.

left-NexN ,
orN

life true N , N2> N,

II

case lefec of
Elefer + Ni;>

[Cl/k]N ,

right n
-> N2) = Ni .

ife false N . N2 > N2
.

A + B = Unit + Unit + Unit

= (Unit + Unit) + Unit



-it + (Unie + Unit)II equivalence but not

nal.
Li

* Empty type
.

Ai =
.... It

M :=- --) aborty M

· it Mit
-

4t abortyM : A.


