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1. How TO COMBINE THINGS

1.1. “Entity” + “Action” = Truth value

Last class, it was suggested that we have:

NP VP Vv S
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and that in particular,

[Julie] = Julie (an entityg)

[snores] = an act of snoring (an actioa)

(R4): [S] =TrRuEIf and only if the entity does the action
=TRUE if and only if [NP] engages in [VP]
(or rather: if and only if §] engages in §])

It's a reasonable starting point—but we’ll rejectfor a few reasons:
« Not every VP denotes an action you can engadérd,) will work fine if VP issnores
or sleeps, but what abouknows French or likes Charles oris Canadian, which are

things you can’t exactly “engage” in?

* (R4) will assign a meaning to an S with daughiefs but wouldn't it be nice if the rules
didn’t have to refer to that kind of syntactic déta

A digression...

=

Right now, (R1)-(R3) also refer to syntactic dettikere’s a rule for NP, a rule fc
VP, and a rule for V. By preference, we’d like aywa avoid that. Fortunately,
those rules are similar enough that we can do so:

If X is a node with one daughteythen [X] = [o].

We'll call this theNon-Branching Node Rule, or NBNR?

! Quick reminder: don't confuse linguistic objectslaheir interpretations! A verb phrase léores denotes an
action; fsnores] is an action; but it's wrong to say theores is an action. (It's not. It's a word.)

2 Note the shorthand of using simply “X” rather tidrawing the structure. For simplicity, we’ll gea#ly put in just
the top node, with the understanding that it mealmng with all the structure under it”.
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« If we take out the syntactic detail, things vadl wrong if we try to interpret, say, a
branching node whose daughters ras@ andbook: neither one is an action that the other
engages in. And they’ll go even worse for a VP Bkes Charles, where therés an
action and an entity, but we don’t want to say thatentity engages in the action in this
case.

Another digression...

Someone asked, quite reasonably, if that's reallgsue: after all, idulie
snores, it's an entity and then an action, buiiges Charles, it's the other way
around.

But in fact, when we interpret structures, all veed is the geometry—in fact, the
linear order of the daughters doesn’t matter, arréally a question of syntax (or
phonology?)Julie snores should have the same interpretatiosasres Julie
in a language where verbs precede subjects; fonthtier, in an SOV language
we’d haveCharles sees as the VP, but Charles still doesn’t do the seeing
Similarly at other points: sinca-¢d] = [ rouge] and [book] = [livre], we
ought to get the same meaning out of both

X X
and
red book livre rouge

even though the order of the daughters is different

1.2. A unified rule

Instead, following Frege’s concept of sentencesaisirated” thoughts and verb phrases as
“unsaturated” thoughts, we can say the followingegb phrase is something that, if you give it
an entity, it'll give you a truth value. But whduat is is simply a function: specifically, it's

(2) that function from entities to truth valueskuhat, given an entity, it returmeukt if and
only if that entity snores

Now we need a way to combine them. Well, we'veayoentity, and we’ve got a function that
takes entities. A logical way to combine them is:

the meaning of S is the result of applying thection [VP] to the entity [NP]
and we can write that in a non-node-specific way:
if X has two daughters andp, where [B] is a function, [X] = [BI([ o).
(Note: Yanyan asks abousfjows], which doesn’'t seem to be a function that tatkessubject

of the sentence as an argument. There’s not muséytto that—she’s pretty much right. It
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looks likesnows and other weather verbs aren’t going to denotetions; they're going to
denote truth values, i.e., they denote predicaigtsare already saturated. That, to me, doesn’t
seem to be a problem: there won't be a one-to-omespondence between parts of speech and
kinds of meaning. We'll revisit that fact as we geed.)

2. SEMANTIC TYPES

Lydia suggests that there should be a way of camgethe meaning inl() for snores with the
meaning in 2), for sleeps, and perhaps even the meaning3)) {or would hate the trees
I'm drawing:

(2) that function from entities to truth valueskuhat, given an entity, it returmeue if and
only if that entity sleeps

3) that function from entities to truth valuesbuhat, given an entity, it returmeukt if and
only if that entity would hate the trees I'm dragin

What they have in common is that they're all “unsated predicates”—they’re all the same kind
of function, namely functions from individuals tath values.

So let’s lay out a system of “semantic types” thiatcan use to tie all this together. We already
have truth valueg, which were collected into a set,and entitiese, which are members ofD
Building from them, the semantic types are as 4o

* eandt are semantic types;
* if o, T are semantic types, thém 1) is a semantic type;
* nothing else is a semantic type.

So for instanceje, t) is a semantic type—in particular, it’s the typduwictions from individuals
to truth values (i.ef,: Do — D). Other types include:

* (&€

c (e (et)

* (&),
CCRRCR )
(e (e (&ee))

We won't use all of these types, but they'’re there.
Generally, things of typés, 1) are functions from things of typeto things of type; and in

general, Ris the set of things of type Thus we can write thashores] is a function of type
(e, t); or that [snores] [ D 1.
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A final note about notation: occasionally t) is abbreviate@t; that’s not much help on its own,
but it certainly can be easier to reat] (et, t)) than((e, t), ((g, t), t)). Very occasionallye, (g, t))
is abbreviatedet. H&K don’t use these, and in general | won't efthie part because it's
important to remember thé, (e, t)) # ((e, €), t), and brackets are more perspicuous. But you
may see them elsewhere, so now you know.

2.1. Arevision to the unified rule
Earlier we had
If X has two daughters andp, where [B] is a function, [X] = [BI(I o).

But that’s not a very good rule—if the daughterXairesleeps andsnores, then it’s true that
one of them is a function, but >4 [sleeps]([ snores]), or vice versa. Fortunately, we can
now restrict things based on semantic types byngayi

If X has two daughters andp, where ] is type(o, t) and [¢] is typeo,
then [X] is typert, and [X] = [BI(I o)

We'll call this theRule of Function Application (FA), and it'll underlie everything we do. And
for completeness, we should add:

The Lexical Meaning Rule
If a is a terminal node, its interpretatioa][is its lexical meaning.

3. TRANSITIVE VERBS

FA is entirely neutral with respect to syntactidas. This
means our semantics cantipe-driven: we can combine
things not based on, say, syntactic node labetd)dsed NP, ~e VP ~{& D)

their semantic types. At each point in the derosmtiwe can

see what the semantic type is, and therefore hewittes V-7 NR~e
combine.

So having done intransitive verbs: what is the dtan of a transitive verb likeees in Julie
sees Charles? [sees Charles] should have typée, t). If [ Charles] has typee, and we want
to combine the pieces via function application,hage two choices:

» Make [sees] the kind of thing that €harles] takes as an argument. But of course,
things of typee aren’t functions; they don’t take arguments. Tkaves...

» Make [sees] the kind of thing that takesdharles] as an argument. So:
° it needs to be a function that takesean (e ...
o ...and returns afe, t) object. ..{€ 1)
That is: it needs to be &g (e, t)).
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What function is it? Specifically:

[sees] = that function from entities to [functions froamtities to truth values] such that, given
an entity (call ita), it returns that function from entities to truthlues such that,
given an entity (call ib), it returnsTRUE if and only if entityb sees entitya.

Formatted a little more perspicuously:

[sees] = that function from entities to [functions froamtities to truth values] such that:

given: an entity (call ia),
it returns: that function from entities to truthwes such that:
given: an entity (call ib),

it returns: TRUE if and only if entityb sees entity.
Note: why ‘b seesa” and not ‘a seed”? Because syntacticians tell us that the struagire
(i) S (ii) S
Julie VP ...and not... XP Charles
sees Charles Julie sees

...and we have no reason to doubt them. More eménxt time.
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