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1. SMPLE RELATIVE CLAUSES

(1) The college that is in Hanover is famdus = “Dartmouth is famous”

We want “the college that is in Hanover” to denbetmouth. So “college that is in Hanover
should denote {Dartmouth}.

This is easy, if not mindless:

* [college thatis in Hanover] = [ college in Hanover] = AX. . X is a college and is
in Hanover

(2) The college that enrolled Robert Frost is anbiver.
Again, this can be fairly straightforward:
* [college that graduated Robert Frost]:
[college] = Ax. . X is a college

[graduated Robert Frost] = Ax. . X graduated Robert Frost
...once again, use Predicate Modification

2. HARDER RELATIVE CLAUSES
3) The college [that Robert Frost attended] islanover.
* [college that Robert Frost attended]:
[college] = A, . X is a college

[Robert Frost attended] = A% . X attended Robert Frost «— WRONG!

What can we do?

1 we'll take “Hanover” to denote Hanover, New HamipshThere’s only one college there.
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2.1. AFirst Revision of Our System

Answer:movement andtraces.

/N’\
N CP
|
college that S

attended

Because §ttended] has type(e, (g, t)), the trace must denote something of tgpe

| Or, at Aaron’s suggestion, something higher. Seemagix. |

Suppose it's an arbitrary variable over individualsThen working bottom-up:

[t = x
[attended] = [Az . Ay, . y attended]

[attended t;] = [Az . Ay . y attended](X) = [AYe . ¥ attende]
[Frost attended t;] = [Ay. . Y attended](Frost) = Frost attended

And working top-down, we want:

[college that Frost attended t;] = Ax. . X is a college and Frost attended
[that Frost attended t;] = AXx . Frost attendes

So it looks like the relative pronokhat means “put ax in front”. That's a new rule of
composition for us:

(4)  The Rule of Function Abstraction (or A-abstraction) — first draft
If we have a node, and its daughters apeand a relative pronoun, then][= [Ax . [B]]-

Except that...how did we know to putam there? We could look into the inner working$pf
but it's better to avoid doing that kind of thing.
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Moreover:such that Frost attended it has roughly the same meaninghst Frost
attended t;, so if [it] = [t.] = X, then we’re fine...until we have

[the college such that I read the book that t; is about it] =

“the uniquex wherex is a college and | read the uniguerherex is a book and is aboutx”, and
boy is that wrong. (The unique thing that’'s bothoak and about itself?)

2.2. A Re-Revison of Our System

What we really need is a way of keeping track ofclwtvariable is which. So let's number our
traces and pronouns, i.e. “index” them.

Note: this is slightly differenfrom what we did ir
class; instead dfhat, indicatingi-abstraction1

indicatesi-abstraction andhat is vacuous. Thi
/\ will end up making things easier, farther down

| />\ line.

attended

All right, but:
* \What do the numbers mean?
e What doeg mean?

Instead of having,; denote an arbitrary individual, we’ll have it déméindividual number one”.
Then:

(5)  The Rule ofA-Abstraction — second draft
If we have a node, and its daughters afeand an index, then o] = [Ax, . [B]]-

That gives:

[t =X
[attended] = [Az . Ay, . y attended]

[attended t;] = [Az. . Aye . y attended](x;) = [AYe . Y attended]
[Frost attended t;] = [Ay. . Y attended](Frost) = Frost attended
[1 Frost attended t,;]| = AX; . [Frost attended t,] = Ax; . Frost attendex

Which is what we wanted.
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2.3. OneMore Revision of Our System

...sort of. How do we know who “individual numberad is? And what if we'd chosen;?
What we need is a way to assign individuals to nensibSo:

(6)  Assignments
An assignment function is a functign {integers}— De.

Some sample assignment functions:

[~ 1— George W. Bush ] [~ 1 — Michael Jackson]

2 — Beatrice Santorini 2 — Michael Jackson

3 — Dartmouth 3 — Michael Jackson

9=| 23 Michael Jordan 9= 23 — Michael Jackson
24 — Michael Jackson 24 — Michael Jackson
25— Mary Jane Watson 25— Michael Jackson

We also need to say that trees are interpretetivel® assignment functions:

(7) The interpretation function ’
A treeo is in the domain of [...] iff, for all assignmefunctionsg, g": [o] ® = [o] ©.
If o is in the domain of [...], then for all assignntdunctionsg, [o] = [ o] °.

...and that the meaning of a trace (or pronoudgtermined by the index, while the meaning of
other things is assignment-function-independent:

(8) Themeaning of traces and pronouns
a. Ifa is a trace with index i, therw]°® = g(i).
b. If o is @ pronoun with index i, them ] = g(i).

That'll get us most of the way through a tree. Newvhave:

[t:1° =9(1)
[attended] = [Az . LY. . y attended]

[attended t,]° = [attended] ([ t,] ) = [attended](] t.]°)
=[AZ . AYe . y attended](g(1)) = [Aye . y attendedy(1)]

[Frost attended t,]9 = [Aye . y attendedy(1)](Frost) = Frost attendeg(1)
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Of course, Frost attended t,] is undefined. Why? Because, if we use ¢hg' above:

[Frost attended t;] 9’: Frost attended(1) = Frost attended George W. Bush
[Frost attended t,]° = Frost attended'(1) = Frost attended Michael Jackson

which means that its meaning isn’t the same foasgignment functions.

What we want at this point is a way to say, “Whateassignment function we’re using, I'll
modify it so that it always maps ‘1’ to the samdiudual, say, George W. Bush. That way,
Frost attended t; will always mean ‘Frost attended George W. Bustdependent of the
particular assignment function | started with.”

(9) Modified assignments _
If gis an assignment function, thgii — X], also writteng', is the assignment function
h such that:
0] h(i) =x, and
(i) for all integerg # 1, h(j) =g().

How doeghat help? Well:

(10) The Rule ofA-Abstraction (rule #3)
If a has daughtens, y, wherep is an index, _
then for any assignment functign[e]® = x : x 0 De . [y] % ~*

Putting this to work:

[1 Frost attended t,]°
=)x : X0 De . [Frost attended t,]°
=\x : X 0 De . [attended] 9 =7 ([£,]9* ~ ) ([ Frost] 9* ~ )
=)x: X 0 De . [attended]([ t:]%* ~¥)([ Frost])
=AX X [0 De . [AZ . AYe . Y attended](g[1 — X](1))(Frost)
=AX: X De . [Az . AYe . y attended](X)(Frost)
=Ax : X [J De . Frost attendex

[1—X

Which is what we wanted.
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3.  APPENDIX: AARON’ST /N\
If there’s an invisible with a higher N cP
meaning, could it takedktended] as an | /\
argument and return something that can tf@lege that S
[ Frost] and put it into the subject position? /\
NP VP
Answer: sure... | /\
Frost V NP
I |
attended T

[t] =AR : RO D ety - AX: XU De. Ay :y O De. [Ry)(X)] . This gives:
[attended] = [AXe . AYe . Y attended]

[VP] = [<I([ attended])
=[ARe e 1) - MXe - AWYe . [RY)(X¥)]]([A%e . AYe . y attended])
=[ARe (e 1) - MXe - AWYe . [RY)(X¥)]] ([MUe - AVe . v attendedi])
=AXe . WYe . [[MUe . AVe . v attendedi] (y)(X)]

=AXe . WYe . [[AVe . v attended/](X)]
=MXe . AYe . X attendedy

...which is [attended] with its arguments reversed. (Exercise: verdy yourself that this gives
the right meaning fotollege that Frost attended.)

3.1. Problems
Why not do things this way?

* It's awfully powerful. Can we ensure thatloesn’t show up unexpectedly in trees, so that
we actually havooth shot 1 Lincoln, with the meaning “Lincoln shot Booth™?

* The “gap” that the needs to fill happens to be in the object positiba transitive verb;
but it can go elsewhere, e.g. indirect object pasitsubject position.... How mang do
we need?

» Are pronouns als@? If so, does [the college such that | read a libaks is aboutt]
work, or do we end up needing to somehow “indexhe&
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