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Addendum to Project 1. Programming in ML — main project due Wednes-
day 28 Mar ch, tasksdescribedhere due Monday 2 April

A library of A-terms

| £ Ax.X K £ Axy.x S £ A fgx.(fx)(gx) B £ Afgx.f(gx) C £ \gx.fxg
W 2 AXXX Q2 ww Y £ LA F(XX)) (Ax. T (XX))
true £ Axy.x false £ Axy.y not £ At.t false true cond £ \eejer.e018
pair 2 \ejer f.fere fst £ Ap.ptrue snd £ Ap.pfalse
0 £ A fx.x 12 Afx.fx 2 2 N fx.f(fx) succ £ Anfx.nf(fx) add £ Amnfx.mf(nfx)
iszero £ An.n(Ax.false)true prefn £ A fp.pair false(cond(fst p)(snd p)(f(sndp)))

pred £ Anfx.snd(n(prefn f)(pair true x))
cons £ Ahtssht  hd £AL.Ltrue tI2ALLfalse nil2Axtrue isempty 2 AL.L(Aht.false)

Normal forms of someA-terms

SKK —» Axx K(Sll) — Aabbb S(S(KS)(KI))(KI) — Aab.bb SSSSSSS — Aab.(ab(ab(abhc.ac(bc))))

Additional tasks

1. (30pts. extracredit)
Implementd-cornversionrulesfor arithmetic,andinput/outputsyntaxfor numbers Extendthe parser
to recognizedecimalintegersandthe commonarithmeticoperatorst, -, etc. The operatorsdo not
needto beinfix. You mayrely ontheunderlyingSML typeint.

2. (30pts. extracredit)
Implementd-corversionrulesfor aprimitive list typewith constructorg€ons andnil thatcanbeused
to build lists of A-terms. Extendthe parserto recognizecons andnil, andextendthe pretty-printer
to printthem.

3. (30pts. extracredit)

Extendtheparsetto recognizeandthepretty-printerto printinfix arithmeticoperatorstheinfix cons
(written ::), andthelist notation[ , ].

Any of the extensionsyou do should be written modularly so that they canbe includedor excludedat
will. Thiswill allow you, for instanceto comparehe efficiengy of arithmeticusingChurchs A-termsand
arithmeticusingbuilt-in primitives.

Grading

Total numberof pointsavailableon this projectis now 230. Full creditremainsequivalentto 100 points.



