Computer Language Processing

Exercise Sheet 04 - Solutions

October 26, 2022

Exercise 1

The minimal subset is the following: {B, E, H, K, L}

Exercise 2

1)
c is a literal integer
truelzr := €] — true false[r := e] — false clz:=€] —>c
tilz:=¢] = t] talz:=¢ =t}
(tl == tz)[l' = 6] — (tll == tlz)
tilx:=e| —t], tr:=e >t tifx:=e| =2 t] tflr:=€¢ o t]
(t1 + t2)[z :=€] — () +5) (t1 && t2)[z :=€] — (t] && t5)
tijz:=e =t] tfz:=¢ =ty tilr:=¢ 15
(if (1) to else t3)[z:=¢€] — (if (t]) th else tj)
zT=y T#Y tilz:=e =t ... tyfz:i=e] >t
ylx:=¢€] »e ylx:=e€] >y flt,. ... ta)[z =€ — f(t),...,1,)
2)

Function calls

by is the body of f and x; are the n parameters of f
bO[xl ::tl]—)bl bn—l[xn ::tn]—)bn

f(t, . ty) ~ by

&& operator



o~ 1]

h && ty ~ 1] && t

b is a boolean and t, ~ t)
b &8ty b && T,

b is a boolean
true && b ~~ b

b is a boolean
false && b ~ false

+ operator
ho~

/

51 +t2’v“>t1

+ 1

n is an integer and t, ~ t;

n+t~n+t

ny, ny are integers ny + ny, = ns

ny + ny ~» nj

== operator
ho~

h == b~ t] == 1

n is an integer and t, ~~ t,

n ==t ~n == t;

ni, n, are integers ny = ny

ny == hy ~> true

ni, n, are integers ny # ny

ny ==ny ~~ false

If/else

ho~

if (t) 1t elsets ~ if ()t else t3




if (true)t, elsets ~~t,

if (false)t, elsets ~~ t3

Exercise 3

1) At each step we apply one of the rules. Note that we do not reduce the terms inside the
body of a lambda.

AnAsAdz.s(nsz)((AnAs.Az.s(nsz)(As. Az s2))
AnAsAdz.s(nsz))(As.Az.s(As.Az.5s2)sz))
AssAz.s(As.dz.s(As.Az.s2)s2))sz)

2) We only need two rules (in total) for the new semantics:

h o~
tity ~ b b (App1)
(Ax. ) ty ~ t[x — 1] (ArPABSBYNAME)

We can now evaluate our expression:

AnAsdz.s(nsz)((AnAs.Az.s(nsz)(As. Az s2))
AssAz.s((AnAs.Az.s(nsz))(As.1z.s2)sz)

3) We need a rule that allows us to reduce the body of a lambda. We add the following
rule:

o~ 1]

Ax. t; ~ Ax. B (ABsBoby)

We now obtain, as expected:

AnAs.dz.s(nsz)(AnAs.Az.s(nsz)(As. Az sz))
Asdz.s((AnAs.Az.s(nsz)(As.Az.52)s2)
AssAz.s((As.Az.s(As.Az.s2)s2))sz)
AssAz.s(Az.s(As.Az.s2)s2))z)
As.Az.s(s((As.Az.52)s2))

As.Az.s(s((Az.sz2)z))

As.Az.s(s(sz2))
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