Homework 1
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Due: 10/6(2), 16:00

Exercise 1 “Reading I” (50pts)
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Exercise 2 “proof by induction” (20pts)

Set Exp consists only of e that are inductively defined as follows:

e — 0]2
| = variable
| e—e
| exe

Prove
Ve € Ezp.if every variable in e has an even integer then e’s value is an even integer.
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Exercise 3 “proof construction” (20pts)
Recall the natural deduction rules of the two styles discussed in class. Show

two proofs (one for each style) for each of the following sequents
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Exercise 4 “proof = program” (30pts)

See for yourself the Curry-Howard isomorphism that proof isi program and

proof’s proposition isi program’s type.
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Construct the proof tree of

PADAPpNg—T) = (P—=T)A(@—T)
using the sequent-style (T' F ¢) proof rules.

Construct a program that corresponds to the above proof tree.

A program e is inductively defined as

e— x| Ax.(e) | ele) | (e,e) | el |e2

where “z” is a variable, “Az.(e)” is a function whose parameter is x and

its body is e, “e1(e2)” is function e;’s appliction to eq, “(e1,e2)” is a tuple
of e; and es, and “e.i” is the i-th component of tuple e. (S48 =
194 7] =213} 214 7] AN 2z)
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