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Notes on Karttunen & Peters 1979 (Intensional System)
Extensional Fragment Recast in Ty,

1. PRESUPPOSITIONAL NOUNS AND VERBS REVISITED

Abbreviatory convention: In what follows, for any curried function A from n arguments B, ...B, to a proposition
(i-e., to a set of indices characterized by a function of type st), we write A; B,...B, for ((...(A B,)...B,)i). That is, for
example, we write male; john for ((male john)i), and like; mary john for (((like mary) john) i).

John likes Mary, 4
John like Mary, 5

like Mary

Basic meanings

Denotation of 'John' is (A(John), P(John)), where
A(John) AP, P john
P(John) AP, Ni male; john

Denotation of 'Mary' is (A(Mary), P(Mary)), where
A(Mary) AP, P mary
P(Mary) AP Ni female; mary

Denotation of 'like' is (A(like), P(like)), where
A(like) MO (snysn Mo (Q Ny, Mi like; yx)
P(like) MO ety Mxe (Q Ny, M acquainted_with; yx)

Semantic composition

By RULE 5 (TV + T), 'like Mary' denotes (A(like Mary), P(like Mary)), where

A(like Mary) = A(like)A(Mary)
= )\‘Q(e(sl))(s[) )\’xe (Q >\’ye )\‘l likei yx) )\‘Pe(x[) P mary
= Ax, M like; mary x

P(like Mary) Ahx, M (P(like)A(Mary)xi A 3P, P(Mary)Pi)

Ax, i (MNQ usiisn M. (Q Ny, Mi acquainted_with; yx) NP, P mary) xi
A 3P, (NP, Ni (female, mary) Pi))

Ax, Mi (acquainted_with, mary x
A female; mary)

By RULE 4 (T + IV), John likes Mary' denotes (A(John likes Mary), P(John likes Mary)), where

A(John likes Mary) A(John)A(likes Mary)
AP, (P john) Ax, i like; mary x
\i like; mary john

M (P(John)A(like Mary)i A A(John)P(like Mary)i)
Ai (AP, Mi (male; john) Ax, i like, mary x)i

A (NP, (P john) hx, Ni (acquainted_with; mary x A female; mary))i)
M\i (male; john

A acquainted_with; mary john A female, mary)

P(John likes Mary)
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APPENDIX: EXTENSIONAL FRAGMENT OF KARTTUNEN & PETERS 1979 RECAST INTY,

Revise the basic translations as in the above sample derivation and, in each of the following compositional rules,

leave the syntax unchanged while revising the translation as follows:

RULE 2 for [every Texlr, [a Condr, [the CTexly:

A(every ©)
P(every ©)

A@Q)
P@Q)

A(the ©)
P(the ©)

RULE 4 for [ prs(Op)]s:
A(a prs(d))
P(a prs(d))

RULE 5 for [dry acc(Br)]wv:

A acc(P))
P(d acc(B))

RULE 11 for [either ¢g or ]s:

A(either ¢ or y)
P(either ¢ or )

RULE 14.n for [¢¢[a;/he, I]g:

A(¢p[a/he,])
P(¢[a/he,])

TOO RULE, for [¢s[ar/he,] too]s:

A(¢[a/he,] too)
P(¢p[a/he,] too)

AP,y Mi Vx,(A(Q)xi — Pxi)
AP o M Ax (A(Q)xi A P(C)xi)

AP o Ni Ax (A(D)xi A Pxi)
AP o N Tx, P(O)xi

AP .y M x (AQ)xi A VZ,(A(Q)xi — 2 =x) A Pxi)
AP o Mi Ax (A(Qxi A YV (A(Qxi — z=x) A P(T)xi)

A(@)A(D)
A (P()AW®)i A A(0)P(d)i)

A®AP)
Ax, Mi (P(OAB)xi A AP, P(B)PI)

M (A(@)i v A(Y)i)
Mi (P(9)i v A(W)i) A (A(§)i v P()i))

A(a) hx, A(9)
M (P(a) Ax, A(9))i A (A(a) hx, P(9))i)

A(a) hx, A(9)

Mi (P(a) Ax, A(9))i A (A(ar) Ax, P(¢))i
A (A0) Ay, hi Tz, (~z=y A (A, A(9) 2)i))i)

RULE 17 for [0 neg(d)]s, [0y NEG(O)]s:

A(o neg(d))
P(a neg(9))
A(o. NEG(9))
P(a. NEG(S))

“A()AB) ordinary negation
Ai (P(o)A(0)i A A(a)P()i)

A —(A(a)A(B)i A P(a)A(d)i A A(0)P(D)i) contradiction negation
MT
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More Notes on Karttunen & Peters 1979 (Intensional System)
Full Intensional Theory Recast in Ty,

1. ITERATIVE ADVERBS REVISITED

the unicorn is pregnant too, TOO,

the unicorn, 2 he, is pregnant, 4

unicorn he, be_pregnant

Basic meanings

The denotation of 'unicorn' is {A(unicorn), P(unicorn)), where

A(unicorn)
P(unicorn)

Ay, Ni unicorn; y
Ay, M T

The denotation of 'be_pregnant' is (A(be_pregnant), P(be_pregnant)), where

A(be_pregnant)
P(be_pregnant)

Ay, Ni pregnant; y
Ay, Ni female; y

The denotation of 'he,' is (A(he,), P(he,)), where
A(he,) = AP, Px;
P(he,) = AP M T

Semantic composition

By RULE 2 (D + CN), 'the unicorn’ denotes {A(the unicorn), P(the unicorn)), where

A(the unicorn)

P(the unicorn)

AP, Ai Ay, (A(unicorn)yi A Vz,(A(unicorn)zi — z =y) A Pyi)
AP, Ni Ay (unicorn; y n Yz (unicorn, z — z =y) A Pyi)

AP, hi Ay, (A(unicorn)yi A Vz,(A(unicorn)zi — z =y) A P(unicorn)yi)
AP, Ni Ay (unicorn; y n Yz (unicorn; z — z =y))

By RULE 4 (T + IV), 'he, is pregnant denotes (A(he, is pregnant), P(he, is pregnant)), where

A(he; is pregnant)

P(he; is pregnant)

A(he;)A(be_pregnant)

)\'Pe(st) (P)C7) }\’ye i (pregnant[ y)
Ay, M (pregnant; y) x,

M pregnant; x,

Ai (P(he,)A(be_pregnant)i A A(he,;)P(be_pregnant)i)

i (M Py i i Ny, Ni (pregnant; y))i A (MNP, (Px;) Ny, Mi female; y)i)
i (; A female; x4i)

\i female; x,

By TOO RULE; (analogous to the EVEN RULE on p. 52 of K&P 79), 'the unicorn is pregnant too' denotes
(A(the unicorn is pregnant too), P(the unicorn is pregnant too)), where

A(the unicorn is pregnant too)

P(the unicorn is pregnant too)

A(the unicorn) Ax, A(he, is pregnant)

AP, Ai Ay (unicorn; y n Yz (unicorn; z — z =y) A Pyi)
Ax; M pregnant,; x,

N Ay, (unicorn; y A Y z,(unicorn; 7 — 7 =y) A pregnant; y)

Ai ((P(the unicorn) Ax; A(he, is pregnant))i

A (A(the unicorn) Ax, P(he, is pregnant))i

A (A(the unicorn) Ay, Ai Az,(— z =y A (Ax,; A(he, is pregnant)z)i))i)
i Ay, (unicorn; y A ¥z (unicorn; z — z =y)

A Ay (unicorn; y A Y z,(unicorn; 7 — 7 =y) A female; y)

A Ay, (unicorn; y A Yz, (unicorn; z — z =y) A Az,(~ 2=y A pregnant, 7)))
M Ay (unicorn; y n Y z,(unicorn; z — z = y) A female; y

A Ax, (- x =y A pregnant,; x))
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Note. In what follows we use the following abbreviations:

S, = the unicorn is pregnant

uni = unicorn

prg = pregnant

fem = female

bel = believe

Blom o) = ((Boan))  forany b of type a,(a(sn), o, of type a;. i, of type a,. j of type s

2. KNOW-TYPE VERBS (‘HOLES")
Kim knows that the unicorn is pregnant too, 4
/\

Kim know that the unicorn is pregnant too, 7.KNOW

know the unicorn is pregnant too, PART 1

Basic meanings
The denotation of 'know' is (A(know), P(know)), where

A(know) = Ap, Ax, hi know,(x, p)
P(know) = Ap, Ax, Ni pi

The denotation of 'Kim' is (A(Kim), P(Kim)), where
A(Kim) = AP, P kim

P(Kim) = AP, M T

Semantic composition
By PART 1 above, S, denotes (A(S,), P(S,)), where
A(Sy) = iy (uni; y A Yz (uni;z = z=y) A prg; y)

P(S,) Ni Ay (uni;y A Vz,(uni; z — z2=y) A fem;y A Ax, (- x =y A prg; x))

So by RULE 7.KNOW (IV/S that S), 'know that S denotes (A(know that S;), P(know that S)), where

A(know that S;) A(know)A(S,)
Apy hx, Mi know(x, p) Ni Ay (uni; y A Vz,(uni; 2 — z=y) A prg; y)
Ax, Mi know(x, Aj Ay (uni; y A Vz,(uni;z — z=y) A prg;y))

Ax, M (P(know)A(Sy)xi A P(Sy)i)
Ax, Ni (Mpy Mx, Mi (pi) Ni By (uni; y A Nz (uni; z = z=y) A prg; y)))xi
A N Ay (uni; y A Yz,(uni; z — z=y) A fem; y A Ax, (- x =y A prg; x))i)
Ax, hi Ay (uni; y A Yz (uni;z = z=y) A prg;y
A Ay (uni; y A Yz, (uni;z = z=y) A fem;y A Ax (- x =y A prg; X))
= Ax, M Ay (uni; y A Yz (uni;z = z=y) A prg;y
A fem;y A Ax, (= x =y A prg; x))

P(know that S;)

Finally, by RULE 4 (T prs(IV)), 'Kim knows that S,' denotes
(A(Kim knows that S;), P(Kim knows that S;)), where

A(Kim knows that S;) A(Kim)A(know that S,)
AP, (P kim) hx, Ni know(x, \j 3y, (uni; y A Vz,(uni; z — z=y) A prg;y))
Ai know(kim, Nj Ay (uni; y A Yz, (uni; z — z=y) A prg;y))

P(Kim knows that S;) A (P(Kim)A(know that Sy)i A A(Kim)P(know that S,)i)
i (NP N § Ax, Ni know(x, Nj Ay, (uni; y A Vz,(uni; z — z=y) A prg; y)))i
A (WP, (P kim) hx, M (Jy,(uni; y A Yz, (uni;z — z2=y) A prg; y
A fem;y A Ax,(0x =y A prg; x)))i)
N (T Ay, (uni; y A Yz (uni; z—=z2=y) A prg;y
A fem;y A Ax, (- x =Yy A prg; x)))
= N3y (uni;y A Vz,(uni;z— z=y) A prg;y A fem;y A Ax. (- x =y A prg; x))
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3.  CLAIM-TYPE VERBS ('PLUGS")
Kim claims that the unicorn is pregnant too, 4
Kim claim that the unicorn is pregnant too, 7.CLAIM

claim the unicorn is pregnant too, PART 1

Basic meanings

The denotation of 'claim' is (A(claim), P(claim)), where

A(claim) = Ap, Ax, Ai claim,(x, p)

P(claim) = Ap, A, M T

The denotation of 'Kim' is as in PART 2, (A(Kim), P(Kim)), where
A(Kim) = AP, P kim

P(Kim) = AP i T

Semantic composition
By PART 1 above, S, denotes (A(S,), P(S,)), where
A(Sy)
P(So)

Ni Ay (uni; y A Vz,(uni; z = z=y) A prg; y)

N Ay (uni; y A YVz,(uni;z = z=y) A fem; y A Ax,(0x =y A prg; x))

So by RULE 7.CLAIM (IV//S that S), ‘claim that S denotes (A(claim that S;), P(claim that S,)), where

A(claim that S,) A(claim)A(S,)
Ap,, Ax, Mi claim(x, p)
Ai Ay (uni; y A Nz, (uni; z = z=y) A prg; y)
Ax, Ni claimy(x, Aj Ay (uni; y A Yz, (uni;z — z=y) A prg;y))

Ax, A P(claim)A(S,)xi

Ax, M (hpg, Ax, Nioj N By (uni; y A Yz,(uni; 7 — z2=y) A prg; y))xi
Ax, Ni T

P(claim that S;)

Finally, by RULE 4 (T prs(IV)), 'Kim claims that S,' denotes
(A(Kim claims that S;), P(Kim claims that S;)), where

A(Kim claims that S;) A(Kim)A(claim that S;)
AP, (P kim) hx, Ni claim(x, \j 3y, (uni; y A Vz,(uni; z — z=y) A prg;y))
Ai claim(kim, Nj Ay (uni; y A Vz,(uni; z — z=y) A prg;y))

P(Kim claims that S;) M (P(Kim)A(claim that Sp)i A A(Kim)P(claim that S)i)

A (WP, Ni | Mx, M claim(x, Nj 3y, (uni; y A Vz,(uni; z — z=y) A prg; )i
A (NP (P kim) hx, i })i)

M(TAT)

MNT



TSem 1 (Bittner) Toric 3 Fall 2002

HOPE-TYPE VERBS
Kim hopes that the unicorn is pregnant too, 4
Kim hope that the unicorn is pregnant too, 7.HOPE

hope the unicorn is pregnant too, PART 1

Basic meanings
The denotation of 'hope' is (A(hope), P(hope)), where

A(hope) = )\‘pst )\’xe ;\'l hOpei(x7 p)

P(hope) = Ap, A, M T

The denotation of 'Kim' is as in PART 2, (A(Kim), P(Kim)), where
A(Kim) = AP, P kim

P(Kim) = AP, M T

Semantic composition
By PART 1 above, S, denotes (A(S,), P(S,)), where
A(Sy)
P(So)

Ni Ay (uni; y A Vz,(uni; z = z=y) A prg; y)

N Ay (uni; y A YVz,(uni;z = z=y) A fem; y A Ax,(0x =y A prg; x))

So by RULE 7.HOPE (IV///S that S), ‘hope that S, denotes (A(hope that S;), P(hope that S,)), where

A(hope that S;) A(hope)A(S,)
Ap,, Ax, Mi hope(x, p)
Ni Ay (uni; y A Vz,(uni; z — z=y) A prg; y)
Ax, Ni hope(x, Nj Ay (uni; y A Yz, (uni;z = z=y) A prg; y))

Ax, i (P(hope)A(Sy)xi A believe,(x, P(S,)))
Ax, M (hpg, Ax, Nioj N By (uni; y A Yz,(uni; 7 — z2=y) A prg; y))xi

A bel(x, Nj Ay (uni; y A Vz,(uni; z — z=y) A fem;y A Ax (= x =y A prg; x))))
Ax, M (j

A bel(x, Nj Ay, (uni; y A Vz,(uni;z = z=y) A fem;y A Ax (7 x =y A prg; x))))
= Ax, M bel(x, hj 3y (uni; y A Vz,(uni;z — z=y) A fem; y A Ax, (- x =y A prg; x)))

P(hope that S,)

Finally, by RULE 4 (T prs(IV)), 'Kim hopes that S, denotes
(A(Kim hopes that S,), P(Kim hopes that S,)), where

A(Kim hopes that S) A(Kim)A (hope that S;)
AP, (P kim) hx, hi hope(x, Nj Ay, (uni; y A Vz,(uni; z — z=y) A prg;y))
Ni hope(kim, Nj Ay (uni; y A Yz, (uni; z — z=y) A prg;y))

P(Kim hopes that S;) A (P(Kim)A (hope that Sy)i A A(Kim)P(hope that S,)i)
Ni (NP Mi | Ax, M hope(x, Nj Ay (uni; y A Yz, (uni; z — z2=y) A prg; y)))i
A (WP, (P kim) Ax, Ai bel(x, hj Ay (uni; y A Yz (uni; z — z=y) A fem; y
A Jx (o x =y A prg;x)))i)
i (j A bel(kim,
Nj Ay (uni;y A Yz, (uni; z — z=y) A fem;y A Ax, (- x =y A prg; x)))
= M bel(kim, Nj Ay (uni;y A Vz,(uni;z = z=y) A fem;y A x (- x =y A prg; x))
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5. MODALS
perhaps the unicorn is pregnant too, 9

perhaps the unicorn is pregnant too, PART 1

Basic meanings

A(perhaps)
P(perhaps)

)\‘pst )\‘l 3j(VO, s(xt)ij A p])
A N T

Semantic composition
By PART 1 above, S, denotes (A(S,), P(S,)), where

A(Sy)
P(S,)

Mi Ay (uni; y A Vz,(uni;z = z=y) A prg; y)
N Ay, (uni; y A Vz,(uni; z —> z2=y) A fem; y A Ax, (- x =y A prg; x))

So by RULE 9 (S/S S), ‘perhaps S,' denotes (A(perhaps S,), P(perhaps S,)), where

A(perhaps S,) A(perhaps)A(S,)
Apy, M Aj(vo soif A PJ)
Mi Ay (uni; y A Vz,(uni;z = z=y) A prg; y)
N j(vo s A Ay (uni; y A Nz (uni;z = z=y) A prg; y)
i (P(perhaps)A(S,)i A P(Sy)i)
N (T Ay, (uni; y A Yz (uni; z = z2=y) A fem; y A Ax, (- x =y A prg; x)))
Ni 3y (uni;y A Vz(uni;z = z=y) A fem;y A Ax (7 x =y A prg; x))

P(perhaps S,)

6. CONDITIONALS

Abbreviations: S, = the unicorn is pregnant too, S, = Kim is right, S_, = the centaur is pregnant, ctr = centaur

. if the unicorn is pregnant too then Kim is right, 11 projection from antecedent
the unicorn is pregnant too, PART 1 Kim is right, 4
Kim be_right
Basic meanings
A(Kim) = AP, P kim
P(Kim) = AP, M T
A(be_right) = Ay, M be_right; y
P(be_right) = Ay, M T

Semantic composition

By RULE 4 (T prs(IV)), 'Kim is right' denotes (A(S,), P(S,)), where

A(Sy)) = A(Kim)A(be_right)
= M\i be_right; kim
P(S)) A (P(Kim)A(be_right)i A A(Kim)P(be_right)i)

AT

So by PART 1 (for Sy) and RULE 11, if S, then S,' denotes (A(if S, then S,), P(if S, then S,)), where
A(f S, then S)) A (A(Spi — A(S)D)

A Ay (uni; y A Yz, (uni; z — z=1y) A prg;y) — be_right, kim)

M (P(Sp)i A (A(Sp)i = P(S))0)

AN Ty (uni; y A Yz (uni;z = z=y) A fem;y A Ax (o x =y A prg; x))
A (A(Sp)i = T))

i Ay, (uni;y A Yz, (uni; z — z=y) A fem; y A Ax, (- x =y A prg; x))

P(if S, then S))
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. if Kim is right then the unicorn is pregnant too, 11 projection from consequent

Kim is right, 4 the unicorn is pregnant too, PART 1

/\
Kim be_right

Semantic composition (key point)

A(f S, then Sy) A (A(S)i — A(Sy)i)
i (be_right, kim — 3y (uni; y A Yz, (uni; z = 7 =y) A prg; y)))
A (P(S))i A (A(S))i = P(Sp)D)
M (; A (be_right; kim — P(S))i))
Ni (be_right; kim
= Ay (uni; y A Vz,(uni;z — z=y) A fem; y A Ax (7 x =y A prg; x)))

P(if S, then S,)

. if the centaur is pregnant then the unicorn is pregnant too, 11 presup. of consequent
T T filtered by antecedent
the centaur is pregnant the unicorn is pregnant too, PART 1

Semantic composition (key point)

A(f S_, then S) N (A(S_)i = A(Sy)i)
AN Ay (ctr; y A Nz (ctr;z = z2=y) A prg; y))
— Ay, (uni; y A Vz,(uni; z = z=y) A prg; y)))

i (P(S_)i A (A(S_)Di — P(Sy)i)
N Ty (ctr;y ANz (ctriz — z2=y) A fem; y)
A @y (ctr;y Az (ctriz—z=Y) A prg; y))
— Ay, (uni; y A Vz,(uni; z — z=y) A fem;y A Ax, (= x =y A prg; x))))
= Aidy,(ctr;y A Vz(ctriz—=z=Y) A fem; y
A (prg;y — Ay (uni; y A Yz (uni; z — z =y) A fem; y))))

P(if S_, then S,)

APPENDIX: KARTTUNEN & PETERS 1979 RECAST IN TY,

Revise the basic translations as in the above sample derivations and, in each of the following compositional rules,

leave the syntax unchanged while revising the translation as follows:

RULE 2 for [every Texlr, [a Condr, [the Cexly:

Aevery ©) = AP,y M Vx (A(Q)xi — Pxi)

P(every C) = AP o M Ax (A(Q)xi A P(T)xi)

A(aQ) = AP o Ni Ax (A(D)xi A Pxi)

P(al) = AP o Mi 3x, P(Q)xi

A(the ©) = AP o Mi 3x,(A(Q)xi A VZ,(A(Q)zi — z = x) A Pxi)
P(the ©) = AP i Mi Ax (A(Qxi A Yz, (A(D)zi = z=x) A P(D)xi)

RULE 3 for [Cey such that ¢™glex:
A(T such that ¢) = Ax, M (A©)xi A (Mx, A(d))xi)
P(C such that ¢") = Ax, A (P(Q)xi A (Ax, P($))xi)
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RULE 4 for [ prs(Op)]s:
A(a prs(d)) = A(a)A(d)
P(a prs(d)) = A (P(a)A(®)i A A(a)P(d)i)

RULE 5 for [dry acc(Br)]iy:
AG ace())
P(d acc(PB))

AB)AP)
Ax, Mi (P(O)A(B)xi A 3P, P(B)Pi)

RULE 6 for [8,,y,r acc(Br)liav:
A acc(B)) = AAP)
P(d acc(B)) = AP, hx, Ni (P(Q)A(B)Pxi A 3P, P(B)Pi)

RULE 7.KNOW for [0,y,s that Bg]y:

A(Oyys that Bs) = A(O)A(B)

P(d,y5 that f35) = hx, M (PO)AP)xi A P(R)D)
RULE 7.CLAIM for [d,y,s that Bg]y:

A(Oyys that fs)
P(8,y,s that Bs)

AB)APB)
Ax, hi P(O)A(B)xi

RULE 7.HOPE for [8,y,s that Bsly:
A(8yy,s that ) = A®AP)
P(d,y,s that Bg) rx, hi (P(O)A(B)xi A believe; P(B)x)

RULE 8 for [dy1y t0 Bryiv:

Ay 10 Bry)
POy to Bry)

A®)APB)
Ax, hi (P(O)AB)xi A P(B)xi)

RULE 9 for [ Bs]s:
A(dgs Bs) = A(é)A(B)
P35 Bs) = Ai (P(OAPB)I A P(P)i)
RULE 10 for [Byy Oyvvliv:
A(BIV 6IV/IV) = A(a)A(ﬁ)
P(By drvav) = Ax, i (P(O)A(B)xi A P(B)xi)
RULE 11 for [if ¢g then Y], [dg and Y, [either ¢pg or Pglg:
A(f ¢ then ) = M (A(D)i = A()i)
P(f ¢ then p) = M (P(D)i A (A(D)i — P()i)) (simplified from K&P's (54))
A(¢ and ) = Mi (A@)i A A()i)
P(¢ and ) = A (P(@)i A (A(Q)i = P(y)D))
A(either ¢ ory) = M (A@)i v A(p)i)

P(either ¢ or ) Ai (P(9)i v A(W)i) A (A(§)i v P()i))
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RULE 12 for [y and 8]y, [either y or 8y ]y:

A(y and 0) = Ax, N (A(y)xi A A(d)xi)

P(y and 9) = Ax, N (P(y)xi A (A(y)xi — P(d)xi))

A(either y or d) = Ax, M (A(y)xi v A()xi)

P(either y or d) = Ax, M ((P(y)xi v Ad)xi) A (A(y)xi v P(d)xi))

RULE 13 for [a or Brly:
A(eitheraor f) = AP, Ni (A(0)Pi v A(B)Pi)
P(eitheraor ) = AP,y N (P(a)Pi v AB)Pi) A (A(a)Pi v P(B)Pi))

RULE 14.n for [¢pg[a;/he, I]s:

A(¢[as/he,]) = A(a) Ax, A(9)

P(¢[arhe,]) = Ai (P(a) Ax, A(9))i A (A(ar) Ax, P())D)
RULE 15.n for [Cy[oz/he, Jlon:

A(Clovhe,]) = Ay, (A(a) Ax, ADQ)y)

P(Clo/he,]) = Ay, M (P(a) Ax, AQ)y)i A (A(a) Ax, P(Q)y)i)

RULE 16.n for [8[a,/he, 1]y
A(d[a/he,]) = Ay, (A(a) hx, A(d)y)
P(3[as/he,]) = Ay, Mi ((P(a) Ax, A()y)i A (A(ar) hx, P(d)y)i)

RULE 17 for [a neg(dy)ls, [ovr NEG(Ow)s, [ovr fut(d)]s, [0y negfut(dy)ls: [or prfidn)ls, [0y negprfidy)ls:

A(a neg(0)) = -A()AP) ordinary negation
P(a neg(d)) = M (P(a)AD)i A A()P(D)i)

A(a NEG(D)) = M —(A()A(B)i A P(a)A(D)i A A(a)P(0)i) contradiction negation
P(a NEG(0)) = MT

A(a fut(d)) = M Ajai=jai<jnA)AP)))

P(a fut(d)) = M ji=jnai<jaP(@)AD)j A A(a)P(d)))

A(a negfut(d)) = No—Jji=jAai<jn A()AP)))

P(a negfut(d)) = M-Tji=jai<jnP(@)AD) A A(a)P(D)))

A(a prf(d)) = NiJjli=jni>jn A)AP))

P(a prf(d)) = Aiji=jni>jaP@A®)) n A(a)P(d)))

A(cnegprfi®) = hi-3jli~jri>jn AAP))

P(a negprf(d)) = M-Tji=jai>jaP@AB) A A(a)P(D)))

TOO RULE,, for [¢g[or/he,] too]s:
A(¢[a/he,] to0) = A(a) Ax, A(9)

P(¢[a/he,] too) = Ai (P(0) Ax, A(9))i A (A(a) Ax, P(9))i
A (A(o) Ay, hidz,(mz=y A (Ax, A(D) 2)0))i)



