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Figure 1: Syntax chart of the little language of numbers and strings

types 7 u= Num numbers
Str strings

pre-terms e = =z variables
num(n] numeral
str[s] string literals
plus(ei;es) e +eo addition
times(ei;ea) €1 x e multiplication
cat(eq; ea) e1 H e concatenation
len(e) le] length

let(er;x.e) letx < ejiney let-definition
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Figure 2: Statics of the little language of numbers and strings

v Num STR
AR neN seX”
Nz:okaz:o I'F num[n] : Num T F str[s] : Str
Prus TIMES
I'Fe; : Num I'es : Num I'Fe; : Num I'es : Num
I'F plus(eg;es) : Num 'k times(ey;ez) : Num
Car Len LET
I'Feq:Str I'F ey Str I'Fe:Str I'kei:oy I'z:o1Fex:oo
Ik cat(e;eq) : Str Tt len(e) : Num Lk let(er;x.eq) : o9
Figure 3: Dynamics of the little language of numbers and strings
VaAL-Num VAL-STR D-PLus
neN sex” ni+ng=n
num|n| val str[s] val plus(num(ni]; num[ns]) — numin|
D-Prus-1 D-Prus-2 D-Car
e — €] e val €9 — €h S§1H s2 =5
plus(eg;ea) — plus(e]; ea) plus(eg;ex) — plus(eq; eh) cat(str[sy]; str[sa]) — strls]
D-Cat-1 D-Cart-2 D-Len
e — €} epval ey — €l |s| =n
cat(eg; ea) — cat(e;ea) cat(e1; ez) — cat(e; es) len(str[s]) — num[n]
D-LEN-1
e ¢ D-LET
len(e) — len(e’) let(e1; 2. e2) — eafey/x]

Figure 4: Substitution for the little language of numbers and strings

zle/z] = {Z iffj ;i let(er; y. e2)]e/z] = let(ei[e/x]; y. eale/x])
(num[n])[e/z] = numn] plus(ey; ex)[e/z] = plus(er [e/x]; eale/x])
(str[s])[e/z] = str[s] cat(eq; ez)[e/x] = cat(eq[e/x]; esle/x))



Figure 5: Statics of the constants-and-functions fragment of the simply-typed A-calculus

Num PLus
VAR

I'Fep : Num I' ey : Num
T+ plus(er;ez) : Num

neN
' num[n] : Num

Tx:okax:0o

TiMmEs LT
I'Fe; : Num ' ey : Num I'kel:oq Iz:01Fey:09

[k let(er; . e2) : o9

I'F times(eg;ez) : Num

Lam Appr
Tx:oke:r I'kFe :o—>T1 I'key:o
'Xz:0o.e:o—T Tkei(er): T

Figure 6: Dynamics of the constants-and-functions fragment of the simply-typed A-calculus

VALL VaL-Num D-Prus
AL-LAM neN ny+ng=n
Az ;7. eval num(n] val plus(num[ni]; num[ns]) — numin)
D-Prus-1 D-Prus-2
e — €} ey val eo — €
plus(e1;ez) — plus(el;ea)

plus(e1;ez) — plus(eq;e))

D-Arp-1
D-LET el 611 D-BeTA

e1(e2) — ej(e2)

let(e1; . e3) — ealeq /]

(Ax:7.e1)(e2) — eq[ea/x]



