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1. (a) \f.\x.let (p, q) =xinfpq

(b) \f\g\p.g (f p)

(¢) In computational logic, we define negation (—P) by creating a new constant with no evidence,
false (or L), and defining =P = P — L. Then (b) is simply (P = Q) = (-Q = —P) expressed
in computational logic using this definition.

(d) \x.let (f, a, b) = x in

if !isl(a) then
inl (outr(a))
else if !isl(b) then
inr (outr (b))
else
inl(\p.f (outl(a), outl(b)))

(z:D— P(z)) = (y: D xQ(y))
z:D— (P(x) = (y: D xQ(z,y)))

a) (z: D — (P(x) xQx))) = ((x: D = P(z)) x (x: D = Q(x)))
Af.pair(Az.first(f ), Az.second(f z))
) X

(b) ((z: D x P(x)) x (z: D — (P(x) = Qx)))) = (y: D x Q(y))
Aa.spread(a; b, f.spread(b; x, p.pair(z, f = p)))

FP=(Q@=R)=(PAQ)=R) Af[]
f+(P=(Q=R)F(PAQ)=R  Ap[]
f:(P=(Q=R),p: (PNQ)FR spread(p; 1, r.[])
f+(P=(Q=R),L:Pr:Q-R  ap(f;i[]9.[])

l:P+HP l
9:Q=Rr:QFR  ap(g;[];h[])
r:QFQ r
h:RFR h

From this, we can extract the evidence term:

Af.Ap.spread(p; I, r.ap(f;1; g-ap(g; 73 h.h)))



5. Formula 1(b):

FP=Q)=(Q=1)=/FP=1) Af[]

f+(P=QFHQ=L1)=FP=1) Ag[]
f:(P=Q),g:Q=1+FP=1 Y AR
f:(P=Q),g:Q= Lp:PFL ap(f;[]q[])

p:PFHP D
g:Q=1,¢g:QFL  ap(g;[];b.[])

7:QFQ

b:lk1 b

From this, we can extract the evidence term:

AfAg.Ap.ap(f;p;q.ap(g; q;b.b))



