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our - {NHoldRest}

ou- 1= {Null}

a-Conversion

- makeEXAMPLE = True; (xtells the logic function to make a question or examplex)
example = logicxal["", {}, {}];
example["example"]

ouf-]= X expression: (M (A X . (+ Yy X)) (* 2 X))

(A X « (+ Y X)) [x> x$6011 | substitute a new copy

Version 1
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makeEXAMPLE = False; (xtells the logic function to make a question or examplex)

q = logicaal["", {}, {}];
Print["question"];
q["question'"]
Print["correct"];
q["correct"]
Print["wrong"];
Columneq["wrong"]
Print["solution"];
Columne@q["solution"]

question

Identify the a-Conversions and S-Reductions if any
(+ (A x o (+y X)) (M2Xx)

correct
(A X . (+ Yy X)) [x> x$6020 ] substitute a new copy
wrong

None

(X X o (+Yy X)) [xLs x$6020 ] substitute a new copy

(A X . (+y X)) [y x$6020 | substitute a new copy

solution

Solution

A expression: (x (A X . (+ Yy X)) (M 2 x))

(A X .« (+ Y X)) [Xx> x$6020 ] substitute a new copy

Version 2
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- makeEXAMPLE = False; (xtells the logic function to make a question or examplex)

q = logicaa2["", {}, {}];
Print["question"];
g["question"]
Print["correct"];
q["correct"]
Print["wrong"];
Columneq["wrong"]
Print["solution"];
Columne@q["solution"]

question

Perform o-Conversions if any
(" (A x o (+y X)) (x 2 X))

Outf#]=

correct

Oul = | (M (X x$6045 . (+ y x$6045))) (x 2 X))

wrong

None

(M (A y$6045 . (+ y y$6045))) (x 2 Vy))

oull= [ (% (X x$6045 . (x y x$6045))) (* 2 X))

(A (X x$6045 . (A y x$6045))) (+ 2 X))

(x (A y$6045 . (x y y$6045))) (x 2 y))

solution
Solution
ouf-]= A expression: (M (A X . (+ Yy X)) (* 2 X))

A X . (+ Yy X)) [Xx> x$6045 ] substitute a new copy

—
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- makeEXAMPLE = False; (xtells the logic function to make a question or examplex)
q = logicas["", {}, {}1;
Print["question"];
q["question"]
Print["correct"];
q["correct"]
Print["wrong"];
Columneq["wrong"]
Print["solution"];
Columne@q["solution"]

question

ol Identify all the a-Conversions and B-Reductions 1if any
ut] =

((A X . (xy X)) (+ X w))

correct
outi= B (x y (+ x W) [xD> (+ x w) ]
wrong

(» Y (+ X W) [X> (+ X w) ]

Outf#]= B

None

solution

Solution

Out[#]=

a-B Conversion-Reduction
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makeEXAMPLE = True; (xtells the logic function to make a question or examplex)
example = logicaaB["", {}, {}1;
example["example"]

A expression: ((A X . (M (Ay . (* 3Yy)) X)) (+ u X))

(XY . (* 3y))[y>S y$7404 | substitute a rew copy

(M Ay« (x3y)) (+ux))[xD (+ux) ]

makeEXAMPLE = False; (xtells the logic function to make a question or examplex)
q = logicaaB["", {}, {}];

Print["question"];

q["question"]

Print["correct"];

q["correct"]

Print["wrong"];

Columneq["wrong"]

Print["solution"];

Columneq["solution"]

question

Identify the a-Conversions and B-Reductions 1if any
((Ax « (" (Ay . (+3y)) x)) (» z2))

correct

(Xy . (+ 3 y))[y>S y$7417 | substitute a new copy

(N Ay .« (¢ 3Y)) (x22)[xD (x z2) ]

wrong
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(XY . (+ 3Yy))[yD y$7417 | substitute a new copy

(" Ay - (+3Y)) (xZ22)[x5 (» 22) ]

Out[#]= &
Ay . (+ 3 Yy))[y= yST41T7 | substitute a new copy
(" Ay . (+3y) (xz2)[yD (x z22)]
None
solution
Solution
A expression: ((A X . (M (Ay . (+ 3Yy)) X)) (x z 2))

Outfe]= & )
Ay . (+ 3 Yy))[y= yST417 | substitute a new copy

(M Ay .« (¢ 3y)) (xz22)xD (x 22) ]

example[“abcd”]

Attribute “abcd” is the data and code within the logic function that might be needed for another logic
function (or any other function) to deal with the particula instance of the module



8 | logic_lamda_cloud_test.nb

trace = First@example["abcd"]
(“input—> ((A X « (+ Ay . ("3y)) X)) (»uw),

outputl - opl[op3[3, tmp], op2[u, w]], output2 - opl|op3[3, y$9125], op2[u, w] |,
output - opl[op3[3, y$9125], op2[u, w] |,
free > {u, w}, bound - {y$9125}, stack - {y$9125},

trace - (

I-{((Ax . (+ Ay . (M3y) X)), Lx 2, (xuw ,1},
5s{(xuw),25((+ Ay . (*3y)) X},

35{(Ay . (M3y)), [,y,>, y$9125 , ], substitute a new copy}, 4> { (" 3 y)}

)

order » {1, 5, 2, 3, 4}, replace > (|2 {x > (» u w)}, 4> {y > y$9125} |,

replace2 - <’2—> [x2s (« u w) }‘),
o - <‘3e{()& Yy . ("3y)), [y, >, y$9125 , ], substitute a new copg}‘},

Bo([1o{(ax .+ Ay . A3V 0N, LD, uw )

)

BONLY;»(‘l—»{[, X, S, (x uw) ,}}‘>,

P> (0> (A X . (+ (AYy .« (MN3y)) X)) (xuw),
1o (A x o (+ (Ay « (M"3y)) X))),2=>(+ (Ay .« (M3Y)) X,
35 Ay . ("3y)),45(M3Yy),55 (xuw,6->x])])

trace["p"]
rofeax . ¢ ay . 3y 0N, LS, Cuw i}

tracepB[Firsteexample["abcd"]]

[+ Ay . (+3y) Muw)ixD (" uw 1}

trace[“p”][i] computes ith subexpression for the Lambda Expression. Good to use for making lecture
notes. i is the tag assigned to the parentheses in the original expression

trace["p"][1]

(A x o (+ (Ay .« (x3Y)) x)))
trace[“p”] computes all the subexpressions
trace["p"]

O (A X o (+ (Ay .« (x3Yy)) X)) (Puw),1-((AX. (+ (AYy . (x3Y)) x))),
25 (+ Ay .« (»3Y) X),35(Ay . (x3y)),4>(x3Yy),5>("uw,6-x])
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