CSci340,Spring2003,Assignmenb

This assignmenis due Tuesday, April 8 at 11:20pm. You shouldsubmita papercopy of your lambda
expressiongo my office or atthe beginningof class.

You may find Lambda Calculator usefulin performingthe following. You canretrieve afile called
“mat h. | mb” containingthe definitionsdescribedon this handoutby running“get cs 340 5”. Once
you have it, you can start Lambda Calculator by typing the following at the commandline from your
CS340/LabAirectory
uni x% | anbda-calc math.Ilmb &

Lambda Calculator is alsoavailablefor downloadfrom www. cbur ch. com proj /| anbda/ .
Important: You may not usethe recursve operatordefinedin class,which we usedin definingthe
factorialfunction.

1. Recallourlambdaexpressiondor representindgdooleanvalues.
true = Az.\y.x
false = Az.\y.y
Write alambdaexpressiorfor computingthe AND of two Booleanvalues.Thatis, with your defini-
tion in hand,l shouldbeableto testit with thefollowing.

expression result
and false false false
and false true false
and true false false

and true true true

2. Recallourlambdaexpressiongor Churchnumerals

0 = As.dz.z
1 = As.dzsz
2 = Xs.hz.s(sz)
3 = As.xz.s(s(s2))
inc = Aa.As.Az.s(asz)
dec = MAa.As.Az.a (AfAg.g (f s)) (\z.z) (A\z.z)

+ = Xa.AbAs.Azas (bs2)

is0 = Ma.a (Az.false) true

Basedonthesewrite alambdaexpressiorfor computingthedifferenceof two numbers For example,
if — representyour expression— 5 2 shouldreturn3. Do not worry aboutwhathappensvhenthe
resultshouldbe negative.

3. Write alambdaexpressiorfor determiningwhetheronenumberis lessthanor equalto another;For
example,if <= representyourexpression<=>5 2 shouldreturnfalse, while <=2 5 shouldreturn
true. (Hint: Seewhathappensavhenyou subtractone numberfrom a smallernumber(whenthe
resultoughtto be negative).)

4. Write alambdaexpressiorfor determiningwhetheronenumberis equalto another

Whenyouwrite your lambdaexpression®n whatyou submit,pleasesubstitutesymbolsfor subepressions
whenit makesthe expressiors meaningeasierto understand.



