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Pet e Manolios, CSU290 Lecture Notes, Thu Jan 10 2008

Every ordered the book?

ACL2s: downl oad it now.

Labs: register, signup sheets on WH 328.

The first lab is on *Friday*. The point of the lab will be to

go over the ALC2s installation, so bring your |aptops, if you
want help with the installation

Today: The ACL2 | anguage, Basic Data Types

We are going to start by introducing the ACL2 | anguage and doi ng
it in a way that highlights differences with Scheme, and in a way
that reinforces and reviews what you learned in 211

The ACL2 | anguage can be seen as a "pure" variant of LISP
Schene is also a variant of LISP, so the | anguages are very
simlar, but they have inportant differences.

Let’s start with the basic data types.

Bool eans
t: true
nil: fal se

There is a recogni zer for bool eans: bool eanp.

It takes as input anything.

It returns t (true) if its argunent is t or nil

It returns nil (false) otherw se

(booleanp t) ->t

(booleanp t) ->t

(bool eanp 0) -> ni

An exanpl e of a function that always returns a bool ean is equal

(equal a b) ->1t if a and b are equa
-> nil otherwi se

You can also wite (= a b)

We have the standard bool ean connectives: and, or, not, inplies,
and iff.

Nurmbers and arithmetic

Nunbers are atom c data types in ACL2. They i ncl ude:

i ntegers, rationals, and conplex rationals, but *no* inexact
nunbers.

Nunbers are nostly witten in base 10, but other bases can al so
be used. For exanple:
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1023 nmay al so be witten as 001023, +1023, #b1111111111, #x3ff,
#01777.

Al of these numbers are equal; neaning ACL2 cannot di stinguish
them they denote the sane thing.

For exanpl e
(= xvy), so x, y fromabove
returns t (true)

There is a built-in function that recognizes integers. It is
i ntegerp, so (integerp #x3ff) returns t (true).

Rationals are either integers or are witten in the form of
fractions. Here are sone exanples of rationals: \ptt{0},
\ptt{-77}, \ptt{123}, \ptt{1/3}, \ptt{22/7}.

There is a predicate to recognize rationals, so (rationalp 1023)
is t (because all rationals are integers). Similarly
(rationalp 129/3), but also (integerp 129/3).

As before, there are nmany ways to represent rationals, e.g.
14 can be represented as 28/ 2 and #xe and #xl1lc/2 and
#x1c0/ 20.

So, rationals have a nunerator and a denomi nator. And, fractions
are reduced internally to | owest ternms. You can access these as
foll ows:

(nunerator 12)
(denoni nator 12)

(nurner ator 3/2)
(denom nator 3/2)

(nunerator 123/ 3)
(denom nat or 123/ 3)

(numner at or #x1c0/ 20)
(denom nat or #x1c0/ 20)

The conpl ex nunber 3+5i is witten #c(3 5). The real and

i magi nary parts of a conplex nunber are always rationals.

#c(3 0)is 3. conplex-rationalp is a recognizer for conpl ex
rational s.

(conpl ex-rationalp #c(3 5))
(conpl ex-rationalp #c(3 0))

A nunber satisfies conplex-rationalp iff it doesn't satisfy
rati onal p.

(thm (inplies (acl 2-nunberp x)
(iff (complex-rationalp x)
(not (rationalp x)))))

So, what about the follow ng:

(conpl ex-rationalp 3)
(conpl ex-rational p 3/2)
(conpl ex-rationalp #c(3 0))
(conpl ex-rationalp #c(3 2))
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Is there an integer that is also a conplex-rational? No.
We won’t have much to say about conplex rationals.

In contrast to Schene, all nunbers are represented exactly.
There are no inexact nunbers in acl2. (Aside: you can represent
floating point nunbers with rationals and people do that, e.g.
AMD does this to verify their floating point units, but these
nunbers are not built in to ACL2.)

(expt 2 10)
(expt 2 50)
(expt 2 (expt 2 10))
(expt 2 (expt 2 50))

ACL2 has the standard built-in "functions" +, *, -, /:
(+ 12 3/4)

(* 12 4)

(/ 2 18)

(- 12 2)

Al so, note

(- 3)
(+12 3 4
(+)

(* 123 4
(* )

(/ 1223
(/7 3)

(- 12

So, + and * can take any nunber of argunents.
- and / can take 1 or 2 argunents.

You can conpare nunbers with = <, <= > >= etc.

(< 22/ 11 3)

In fact, > >= <= can all be defined in ternms of <. How?
(>ab) iff (<b a)

(<= ab) iff (not (< b a))

(>=ab) iff (not (< a b))

In fact, that is how > >= and <= are defined in ACL2.



