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Objectives

> Lists
» Contract violations

2 Termination
» ACL2s Demo
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EXpressions

t, nil

Expressions are elements of the universe, but not conversely
Which conses are expressions?
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ACL2 Universe: Conses

All = Conses U Atoms

Every true-list is
a list, but not conversely,

eg., (x.1)

t, il Conses u {nil}

True-Lists = Ui TL
TLo={()}, TLk1=TL U {(cons x 1): xeAll, leTLi}
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Conses, Dotted Pair Notation

» Built-in functions & signatures » Aconsis just a pair, eg, (cons 1 2)

» consp: ALl — Boolean » Since pairs are nested, conses are trees, eq,

(cons (cons 1 2) (cons (cons 3 nil) (cons 4 nil))
» cons: All x ALl — Cons ' '

> car: List — All » Dotted pair notation simplification rules

> cdr: List — All > (X . nil) = (xX)
P (e . (X D)) — (o x 2D

o> (1. 2)

Spine of list: nil terminated list ((1 - 2> . (G . nb . 4 . nil)))
(. 2) . (3 . @
car.2) @G . ¢

(@a. 2 G

True list with 3 elements

Slides by Pete Manolios for CS2800, Logic & Computation, NU 2019



Conses

» Built-in functions & signatures (definec true-listp (1 :all) :bool

» consp: ALl — Boolean (1f (Cconsp 1)
(true-listp (rest 1))

Cequal 1 ())))

» cons: ALl x ALl — Cons

> car: List — All

> cdr: List — All
»[Ccons x y)I = (IxI.IyD
»[(consp x)] = t 1ff [x] 1s of the form (...) but 1is not ()
»[(car x)] = a, when [x] = (a . b), nil otherwise
»[(cdr x)I = b, when [x] = (a . b), nil otherwise

» Examples
» [(consp nil)] = nil (since nil = ())
> [Ccar Q)1 = nil, [Ccdr Q)1 = nil (since nil 1s a List)
» [(consp (cons nil nil))] = t (since [(cons nil nil)] = (nil . nil))
» [Ccar (cdr (cons (if t 3 4) (cons 1 O))))1 =1
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Macros

> List construction is prevalent, so ACL2s provides 11st

» (1ist x1 x2 --- XxXn) abbreviates (or is shorthand for)
(cons x1 (cons x2 .-+ (cons xn nil) --.)

> Notice that 11st takes an arbitrary number of arguments
>[(list)]l = O
»[(list DI =" . nml) = (1)
p[(list 1 2D1=C . 2 . nml) =~ 2)
» L1st is a macro: it gets expanded into an expression
»first, rest abbreviate car, cdr

» caar, cadr, cdar, ...., abbreviate (car (car ..)), (car (cdr ..)),...

» second, third, ...., equivalentto cadr, caddr, ..
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Cond

» (cond (cl el)
(c2 e2)
ééﬁ en))

expands into
(if c1
el
(if c2
el
(1f c¢n
en

nil)))

> We will always use t for the last test in a cond (so the nil will not be reachable)
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ACL2s Demo

» ACL2s perspective
» Creating a project, syncing files, refresh
> Loading hwk

> Split window

» ACL2s mode

» REPL

> Atoms

» Definitions

> Line

> GUI interface

> Termination

» Contracts
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