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Syntax
t € TERM, beB, x € VAR,
t == true|false|iftthentelset|z|letz=tint
b == true|false

Semantics

v € VALUE, r € REDEX, FE € ECTXT, pePGM={t€TERM | FV(t)=0}, o€ OBsS=DB

v u= b
E == O] E[ifOthentelset]| Elletz=01int]
r == ifvthentelset|letz=vint
Free Variables Naive Substitution
FV : TERM — P(VAR) [z = ¢] : TERM — TERM
FV(b) =0 [ b =b
FV(if t1 then ¢ else t3) = FV (1) U FV(t2) U FV (t3) [z=tle=t
FV(z)={=x} [ = tlzg = x0 if © # 20
FV(letz=tiinty) = FV(t1)) U(FV(ta) \ {z}) [z = t](ift; then ity else t3) =

if [x = t]t1 then [z & t]ts else [z = t]ts
[z=t(letz=t1inty) =letx =[xz = t]t1inty
[z = t](letzg=t1 inty) =
let xo = [x & t]ty in [z = tts if x # 29

’«» C REDEX X TERM‘ Notions of Reduction ’ — C TERM x TERM ‘ Single-Step Reduction
if true then ¢, else t3 ~ to t~t
if false then ¢, else t5 ~ t3 Elt] — E[t']
letx=vint~ [z = 0]t

evalgr, : PGM — OBS
evalgr(t) =bift —* b
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Proposition 1 (Principle of Definition by Primitive Recursion on ¢t € TERM). Let S be a set and s;, sy € S be
two elements,

His : TERM X TERM X TERM x S x § x S — S
Hp; : VAR X TERM X TERM X S x S — §
H,ur : VAR — S

be functions.
Then there exists a unique function
F:TERM — S

such that
1. F(true) = sy;
F(false) = sy;
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4. F Iftl then to else tg) Hif(tl,tg,tg,F(tl), F(tg), F(tg)),
5.

F Ietl‘_tl IntQ) Hlet(x,tl,tg,F(tl),F(tQ)).
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