OD-HS EXAMPLES

BENJAMIN RALPH

Below are some open deduction derivations, along with the od-hs code used to
create them. Note that the Haskell code for the propositional logic derivations
must be in a different file to the first order logic derivations, since 0dProp and
0dFOL clash on multiple definitions. The IATEX packages virginialake.sty and
vlralph.sty must be loaded for the IATEX outputs to compile.

1. ProrositionaL Logic
import OdProp
ex1 = Infn ((Inf (iDapp a’ -\/- wDapp a) eq (a’ -\/- cDapp a)) -/\-

(Inf t aiD ((Inf a’” acU (a’” -/\- wlapp a’")) -\/- a)))
[(eq,((a' _\/_ a) ‘/\_ (a’ _\/_ a)))l(swzl DiSj [a’;iuapp ala])]

exl:
t f t
ail Vaw|— ail
ava a a
= A acl
aVva aVa
avV acl anNawl —
a
B (@Va)A(ava)
2s—M8M8MM8M8 ™
ana
avV ail Va
dl = P (PPos "D_1")
d2 = P (PPos "D_2")
el = P (PPos "E_1")
e2 = P (PPos "E_2")

redme = Lin "\\color{red}\\me"

ex21 (Infn (blue (iDapp a -/\- (cc -/\- (a -\/- bb))))

[(sw2, (purple (a -/\- cc) -\/- Inf (blue (a’ -/\- (a -\/- bb)))

eq (purple ((a -\/- b) -/\-a’)))),

(redme, red

((Inf (a -\/- (a -\/- bb)) eq (cDapp a -\/- bb)) -/\- (cc -\/-a")))])
-M\- ((d1 -\/- d2) -/\- (el -/\- e2))

ex22 = (Inf ((a -\/- bb) -/\- (d1 -\/- d2)) sw2
((a -\/- d1) -\/- (bb -/\- d2))) -/\-
(Inf ((Inf (cc -\/- a’) eq (a” -\/- cc)) -/\-
(el -\/- e2)) sw2 ((a” -\/- el) -\/- (cc -/\- e2)))
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ex23 = (Inf ((a -\/- d1) -/\- (a’ -\/- e1))
sw (iUapp a -\/- (d1 -\/- el)) -\/-
((bb -/\- d2) -\/- (cc -/\- e2)))

ex2 = Infn ex21 [(eq, ex22),(sw2,ex23)]

ex2:
ailuvd/\(C/\(a\/B))
2s
an(aV B)
(anC)v NPTV
- (avb)na A((DyV Dy)A(E; AE,))
_aV(aVB)
. ava A(CVa)
acl VvV B
a
) Cva
(LIVB)/\(DIVDQ) =— /\(E1VE2)
2s avC
(aVvDy)V(BAD;) 2s—
) (@GVE])V(CAE,)
(aVDl)/\(dVEl)
° ana V ((BAD,)V (CAE,))

aif Vv (Dy V E)

2. First OrDER LoOGIC
import OdFOL

ex31 fax (iDapp px)

ex32 (exx px) -\/- Inf (faz (neg pz)) eq (exx $ faz (neg py))

ex3 = exx $ Inf ((Inf (px) eq (fay px)) -\/- fay (neg py)) mtD
(fay (px -\/- (neg py)))

ex3 = Infn ex31 [(uD,ex32),(moD,ex33)]

ex3:

t
PxV Px
VzPz
dxVzPy

Vx| ail

ul

dxPxV =

myl

Jx| :\/ypx
myl ——————
\/y(Px \Y Py)

ex41 = fau $§ fav $ Disj [nDapp "y" v (Conj [pu,neg pv]),(neg pu),pv,nDapp "y

ex42 = fau $ (let d = (exy (pu -/\- neg py) -\/- neg pu) in Inf (exw dd) eq d
-\/- fax (exx px -\/- exy (neg px -/\- py)))

Inf (fax (exy (px -/\- neg py)) -\/- neg px) uD (fax (exy (px -/\- neg py)) -\/- ex

Infn (exz p) [(eq,p), (uD, (exx px -\/- (fax.exy)(neg px -\/- py)))l

u (Conj [neg

ex43
ex44
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where p = fax (px -\/- exy (neg px -/\- py))
ex45 = Disj [(faz.exy)(pz -/\- neg py),exz(neg pz),exz pz,(fax.exy)(neg px -\/- py)]

ex4 = Infn ex41 [(uD,ex42),(uD,ex43 -\/- ex44),(eq,ex45)]

ex4:

Pu APy _ PvAPu
YuvVynl——vPuvPvvnl————
Hy(Pu /\Pv) Hy(Pv /\Pu)

ul

dwD

Yu|= EIy(Pu N Py) " Pa Y Vx(Elex % EIy(Px A Py))

ul

VxEIy(Px/\Py)\/Px :EIZVx(PxVHy(Px/\Py))

" Vady(Px A Py) v 3xPx Y vx(Pxv3y(Px A Py))

AxPx Vv Vx3y(15x v Py)

VzEIy(Pz A Py) vdzPzv3zPzV VxBy(Px % Py)

ex51 = Inf ((fax.exy)(neg px -\/- py) -/\- (exx.fay)(px -/\- neg py)) uU
(exx (Inf ((exy)(neg px -\/- py) -/\- (fay)(px -/\- neg py)) uU
(exy (Inf ((neg px -\/- py) -/\- (px -/\- neg py)) cU f))))
exb = Inf (Conj [ex4,ex3]) sw
(Disj (ps ++ [ex51]))
where ps = [(fax.exy)(px -/\- neg py),exx (neg px), exx px]

ex5:
Pu APv . Pv A Pu
YuVyynl—————VPuvPrvnl———m—
Hy(Pu /\Pv) Hy(Pv/\Pu) Vi ail t
ul PxV Px
- dwD _ ul —
Yu _Hy(Pu N Py) Y Pu \% Vx(ﬂxPxVHy(Px /\Py)) TaPry vzp%
ul A dxVzPy
_ ) EIsz(PxVEIy(Px/\Py)) mal
Vady(PxAPy)vPx = ; _ P vep
ul — —V Vx(PxVHy(Px/\Py)) I VyPx ey
VxEIy(Px/\Py)VEIxPx ul - mol——
) HxPxVVxHy(vaPy) Vy(PxVPy)

VzHy(Pz A 133)) v 3dzPzv3IzPzVv VxHy(Px % Py)

sw

VxEIy(Px % Py) A Eley(Px A Py)

ut
) ) EIy(Px\/Py)/\Vy(Px/\Py)
foly(Px A Py) VdxPx Vv dxPxV u?
Jx (vaPy)/\(Px/\Py)
Ay 1 P




rll
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t

Vy1V; ail

t ( f f )
— V |awl — V awl
Py, v Py, Pc Py,

Yy

—_

rll

Yy

)

(wl

f D —
Hpc\v’y(Px\/Py)V(PylVP}/z)]V(PCVPyl)

Vyz(Eley(Px % Py) % (Pyl % Pyg))

rll

hl

HxVy(Px % Py) % Vyz(Pyl Vv Pyz) Vv (Pc % Pyl)

EIxVy(Px % Py)

hl

Elx\v’y(Px v Py) vV, (Pc v Pyl)
IxVy(Px v Py)




