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Decomposition Lattices

These pages present the transformational decomposition of paragraphs
from scientific texts. The decomposition is displayed in a form that shows
the order relation among the transformations. It will be seen that each
decomposition is a lattice if the sentence contains only one kernel-sentence

("kernels"), and a semi-lattice otherwise.

Only the "correct" reading is presented for each sentence; we assume
that, given a set of all possible decompositions of a sentence (each dif-
fering in meaning from the others), it will be possible, by comparisons

among neighboring sentences, to select the "correct" (intended) reading.

Though many detailed problems remain, it seems that the decompositional
path to a given set of kernel sentences (K) is unique. However, in the
present state of transformational theory, it may be that for certain sen-
tences, a particular reading can be decomposed into different kernels and
transformations, depending on whether we use certain conjectured transfor-

mations; examples of this are given (e.g. parts 2, 3 of Sl of text 1).

The procedure for obtaining the decomposition is as follows: Start-
ing with the given sentencer (S), we ask what unary or binary transformation
can be undone at this point; the residual sentence must be transformation-
ally related to the given sentence. We present a unary as a node on a
line going to the right, and a binary as a node joining a downward or up-
ward line to the line going right. If more than one transformation can
be undone in this sentence, we treat them as an unordered set of transfor-
mations at this point. The resultant of undoing a transformation or an un-
ordered set of transformations is again a sentence, and we repeat the pro-
cedure on the resultant sentence. (We may find unordered sets of sequences

of transformations, as in more and more - appears as in part 1 of Sl

of text 1.) The procedure can be checked by recomposing the sentence
from the kernels obtained by the decomposition. In the resulting lattice,
the universal points are sentences, the residual kernel sentences being
the null points at the right. (This orientation is used here, instead

of having the universal point at the top, in order to facilitate writing

the language material along the lattice lines.) Nodes along a line are
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unary transformations; nodes at a junction of two lines which don't meet
again are binary transformations. Each transformation operates on the
combined resultant of all transformations not to its left to which it is
connected by lines. As a pictorial convention, transformations operating
independently on subject, verb, object, are written in that order from

top downwards (e.g,‘ig, probably, the in S3 of text 1). (Right angles in

the drawing are made so that the unary transformations on a K should appear

along a horizontal 1ine.——~C::: and -w—-«( are equivalent to —————«: .)

The set of all component sentences of the given S is obtained from
the lattice of transformations as follows: Going in either directiom:
For each node (including S and K, at the ends), with n lines entering the
npde, each choice of m of these lines (1'5 m < n) identifies a sentence
which is the joint resultant of the nearest nodes on these m lines, oper-‘
ating on the resultants of the next nodes further out. Each such sen-
tence is transformationally iﬁtermediate between the sentences, connected
to it by lines, to its left and those not to its left. Both directions

have to be used if all component sentences are to be obtained.

For an example of component sentences, for m = 1, taken in each di-
rection, see under S1 of text 1. For an example of the cross-product"
compdnent sentences (for each choice of m, 1<m< n), see under S8 of text
1.

One type of component sentence may not be obtained from the above, as
follows: 1In |

X
.4_—1_—.Y
c

X may be an operator on C, or it may operate.on Y or on Z in the form
which they receive under C, or on the YCZ entity. In all these cases,
X could not be applied to the right of C. But in some cases, the X
could have operated on Y and on Z separately, with the resultant of
XYCXZ being the same as X operating on YCZ. In such cases, XY and XZ
are component sentences too, although the figure shows only X (YCZ).
Examples of such X: D, plural, zeroings in both Y and Z. E.g. in Sk,
of text 1. n



Remarks about the transformations:

la

U

S, including specified U such as is Va

W

indicates any appropriate verb for the given kernel or transfor-
mation, ,
indicates any appropriate verb-operator: NV& — NUVnPQ (e.g. effects

removal of gland, has function, suffers death, has importance). £

indicates the object of a V; P: preposition; V: verb; N: noun.

S, means that the V& of

S are operated on by the U: N is important -+ N has importance.

A tumor masculinizes — A tumor is masculinizing.

cmgm—m—oS , where W represents any verb having a sentence (nominalized) as

In all

AY
ss

o
P

-————-—GB

its subject or object (but not both), means that the S receives

an appropriate nominalized form:
the

exists sexually '
adrenal functioms

o

A sexual function of the adrenal exists.

indicates connective wh-word (which, etc.) which is zeroed together

with following is: adrenal gland <« gland which is adrenal. élthough

Gerivation via wh is uncomfortable in many cases, such as the above,

it fits the rest of the grammar: prime gland <« gland which is

prime.

A wh s
cases of P -+ B , B and C have a noun in common, and it
i ¢’ :

is understood that C is transformed so that this common noun comes

first, if it is not already first in C: adrenal is a gland -

(the) gland is adrenal.

1—“——*——-—‘A indicates AnVsan: Its removal leads to death.

(Xn: nominalized X; V_ connective verb)

A  indicates A Conj B : He came and he left.
‘ The book which he wants is here.
Conj. may be C, wh, or other conjunctions.

indicates the zeroing of X.

the, this, and other pro-adjectives are traces of lost CK:

€.

g. the adrenal « adrenal (pair) is unique.



it and other pronouns are traces of lost CK too.

all, plural, and other quantifiers and indefinite pronouns are traces of

conjunctions and disjunctions of K, hence of CK...CK.

In some cases, imperfectly established limited transformations would yield
more reasonable K; this may be the only source of non-unique decomposition
(above). Informationally unreasonable and repetitive K are in any

case unavoidable. Thus in S5 of text 1 gland is gland is inescapable

if we are to have an occurrence of gland to which we can attach whose

different functions... . The source without gland is gland would be:
makes i) Chemistry progresses
P 'o 4
wh

- adrenal is gland
the

gland promises X

of%%

is full of

which yields Progress of Chemistry makes the adrenal gland full

of promise; then whose functions... would have to be attached to the
first gland, which would differ in meaning from the given S5.

We could also have:

U

chemistry progresses
makes
the
adrenal is gland
wh

is full of

gland promises X

yielding: The progress of chemistry makes the adrenal (into) a gland

full of promise.

However, this contains: The progress of chemistry makes the adrenal

(into) a gland, and this may not be a>désired component sentence of

s5.
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Text 1
P. Delost, La fonction sexuelle de la cortico-surrénale, sentences 1-9, translated.

8l: The adrenal appears more and more as & prime endocrine gland; its impor-
tance grows- in the animal scale; among the memmals, it has become: indispensable
for life, its removal lJeads rapidly to death; its functions are multiple.

1 the
SL 32 28 more and more 4 2
- 6 . 2 P— adrenal is gland
SRR ‘
3 l———< giané is endocrine’
% gland is prime
W
| IR gland 1s endocrine
7
it

27| tne 11 in scale 9 arenal 1 o
" wal - grows adre 5 impob an

animals vap scaJ:e

. 28 . )
oF - 15 1% .
26, the - aomong it adrenal is 13
: indispensable U

° mammal lives

X removes
~ adrenal

29 it

31
are multiple

: gland functions

- 300U



Alternatives:

Part 2: In the following, the transformation X would have to rearrange the
' words of Dl’ D2:

(along a scale) it

X scalewise gr.'ow‘s//,/'\\\\\w o

“ - \ gland is important
-D in({among?) N~ — .

T2 animals U

=D1

Part 3: PASAP is the appropriate passive-like transformation, e.g. X requires
Y - Y is indispensable for X. It could be avoided by having as K: Adrenal is
indispensable for mammal. But it is not clear that this yields among mammals
(or only for mammals).

plural

-» mammal requires adrenal

for
i ) » mammal lives

U

We assume that part 3 (nodes 14-27) is especially related to part 2 (i.e. ad joined
to it), while parts 2-3 and part 4 are independently adjoined to part 1.

Examples of component sentences, excluding the cross-product ones (with automatic
features such as a added):

‘Resultant of node

The adrenal is a gland.
An adrenal is a gland which is endocrine.

" " " an endocrine gland.
A gland which is endocrine is prime (of prime importance).-
An endocrine gland is prime.
An adrenal is an endocrine gland which is prime.

" " a prime endocrine gland.

An adrenal appears as a prime endocrine gland.
An adrenal appears more and more as a prime endocrine gland.
It is important.
An adrenal has importance.

.

oo



15:
16:
17:
18:
19:
20:
21:
22:

23:
2.

25
26:

27:
28:

29:
30:
31:

32:
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Its importance grows. Note that grows operates on the combined
resultant of it and of U. When a sentence-operator, W, or a
conjunctional verb, Vss’ operates on the resultant of a verb-operator,

U, on K, the effect is as though W operated on a complete nominalization
of K: thus

is important U

&—

ggland functions

yields: A gland has function; then: A function of a gland is
important.

whereas

is important

yields: Functioning of a gland is important; or: That a gland
function is important.

gland function

The VSS case appears below in leads to.

Its importance grows in (along) a scale.

Its importance grows in an animal scale (or: a scale of animals).
Its importance grows in the animal scale.

A mammal has life.

An adrenal is indispensable for a mammal's life.
It 1" " " 1] " "

An adrenal has become " "on " "

X effects an adrenal's removal.
X removes it.
A mammal suffers death.
Its removal by X leads to a mammal's death.
Its removal leads to a mammal's death.
" " by X leads rapidly to a mammal's death.
It has become indispensable for a mammal's life; its removal leads
rapidly to a mammal's death.
Among mammals, 23.
" the " , 23.
Among mammals, it has become indispensable for life, its removal
leads rapidly to death.
13; resultant of 25 and 26.
The adrenal gland appears more and more as a prime endocrine gland; 27.
(The resultants of 1 and 6 are not combined until the operation of 28.
If part 1 (nodes 1-6 and their K) had been a separate sentence, the
resultants of 1 and 6 would have been combined immediately.)
It functions.
An adrenal has a function.
Its functions are multiple. (Under W, the resultant of U is completely
nominalised into A function of an adrenal, or, with the resultant of it,
into Its function. Certain W, such as are multiple, automatically
introduce a plural on the subject of this nominalised operand. )
28; 31. This = S1.




Examples of the component sentences of part 1, going in the decompositional
direction in which each node indicates the removal of the transformation named

at that point:

-1: An adrenal appears more and more as a prime endocrine gland.

-6: The adrenal appears as a prime endocrine gland.

-5 The adrenal is a prime endocrine gland.

-b: The adrenal is an endocrine gland. The endocrine gland is prime.
-3: A gland is prime. The gland is endocrine.

-2: The adrenal is a gland.

Note that most of these component sentences are not quite identical with those
obtained in the other direction, above.
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823 Though the functions of the medulla and of the adrenal cortex daily show
themselves more numerous, one must confess that their mechanisms of action are

as yet quite imperfectly established.

- +han’s daily

: the
- (functions  and

Passive

'by°x
,- > : - medulla -
ore. shows ‘ are functions -
than itself nUmMErous U '
(to ve) :
the
adrenal
cortex
U functions
shows the
itself are
(to be) numercus
revious - the sad fan
P . (functiog functions
'phe .
adrenal
cortex
functions
U
: , quite - imperfectly V with N ey
o | SN o, ‘
) : . lishes ian g-na——omedu.lla, :
" o e acts
fesses ' adrenal
vy with 221.’?"
mechanism
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Part 1: What is conjoined by more than is 1ést, but in the presence of the

adverb daily on U (shows itse1f5, the than S which wou}d be most readily
zeroable here would be: than the functions...had previously shown themselves

to be numerous.

The U is assumed to be in the operand of numerous because of is repeated.
Tn contrast, The functions of the medulla and the adrenal cortex might perhaps

be better obtained from:

are numerous U and the  medulla functions

the

_cadrenal cortex functions

Part 2: A slightly different reading (and meaning) would give:

with
they and mechanism _medulla acts

¢

L4

__esadrenal cortex acts

with mechanism

N acts with mechanism — N has mechanism of action; like N talks with great

speed — N has great speed of talking.

Nman:

certain nouns of manner.

Here as elsewhere we assume that nominalized sentences (Sn) under sentence
operators (e.g. X establishes théir mechanism of action, or The adrenal's removal
leads to death) are obtained via a U which first nominalizes the verb:

X removes adrenal — X effects removal of adrenal N X's removal of adrenal
Y dies — Y suffers death leads to Y's death.

But in many cases the Sn is more natural than the presumed intervening U:

N talked with speed .
impressed me.

?— N shows speed of talking —ai}N's speed of talking

Part 1 is placed above Part 2 to indicate the order in the sentence. In some
cases it is difficult to represent the order of words and segments in the sentence
(as distinct from the order of transformations).
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S3: The adrenal cortex certainly regulates the electrolyte balance and acts on
the metabelism of the glucides; it probably intervenes in the metabolism of the
proteins and the lipids; it presumably participates in the balance of the blood

and the connective tissue.

adrenal
the certainly cortex
S3 regulates
n3 (a.c.) . » electrolyte balances
MR and \/ u
the : ‘
(balance)
the
adrenal cortex *\\\\\\\M
~acts on plural glucide metabolises
the
(metabolism) U
it a.c.
intervenes
probably in . protein metabolises
‘\\\\;V//’//ﬁ u
the
(metabolism)
lipid metabolises
: it |
‘ . a.c., parti- A
Tesumably cipates in ~ the . . blood balances
* - and U :

the the
(balance) . __sconnective tissue

U ‘balances
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Part 1: The sentential residue should perhaps be Electrélyte i8 ia balance, in
the form of U operating on a dubious Electrolyte balances.

In sequences of and or ; or , it is not clear whether the third part
should be added to the first part'Tas is done above) or to the second; and so
on. It should be clear that in all cases of a conjunction, we assume that
there appears to the left of the conjunction a zeroing of identical portions
of the secondary sentence sufficient to yield the resultant sentence as it
appears here. '

Shk: This gland reveals itself as the turn-table of the defense of the
organism against all attacks, and as regulator, perhaps more than the
hypophysis, of numerous physiological functions. '

gland
the is
this (turn-table) EUr™=  all U

table

Sh a_:nd W
reveals the X's defﬁnds
itself as | (defense)

X attacks organism (=-$)

the

against
is Vpr gland physiolo-
«\\Perhaps regu}ates . R gically ¢ X functions
o more Ak rpl U ’
X's than
rerous physiolo-
are numerou i
A . gically # X functions
hypophysis physiolo-
regulates gically
2 : : S — ¢ X functions
pl u

. o
Parts 2 ££,: Perhaps X's should come immediately to left of regulates, are
numerous. No plural is given to the right of numerous, because plural is
automatic with_numerous.
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S5: The progress of chemistry, which has made it possible to extract from the
adrenal cortex a considerable quantity of hormones, has made the adrenal gland

into one full of promise, whose different functions have not ceased to surprise
us.

S5 has Y —s Chemistry
—it makes progresses

——eadrenal is gland

gland is gland

o' Iy
of X is full 0f4—-gland promises X

wﬁ 3 o .
ave surprise
‘\\Eifse Ss pl U  gland functions
df///fﬁ '
n v l ' dlfﬁ?r v _» gland functions
are__ent
has makes §) Lchemistry
P > ? ‘progresses

considerable
quantity of

> pl X extracts hormone
is from adrenal cortex
5 possible the
for X

considerable quantities of is a quantifier with its classifier_(quantitz):

= in considerable quantity, considerable as to quantity, etc.

Here, wh inserts a conjunctional sentence 82083, into Sl’ with the first word

of 82 and of S3 being the noun which each of these has in common with SI: gland.

Slz The adrenal gland is a gland.

S2CS3: A gland is full of promise; the gland's functions have not ceased to .
surprise us.
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When we insert the SQCS into Sl, by wh, we obtain:

3

The adrenal gland.is a gland which is full of promise; whose functions

have not ceased to surprise us.

The second wh-word is not subject to the zer01ng of wh-word plus is, while the
first one is. Hence when we perform this zeroing, only the first is affected,
yielding:

The adrenal gland is a gland full of promise, whose functions have

not ceased to surprlse us.

0 : :
In contrast, note wh on S1 and 82, in ST, where the parallelism in S1 and 82

permits a zeroing in 82.

S6: Among these, the new idea of a sexual function merits all our attention.

o
gland's
9 we attend
S rits U i
6 e mer i . to is idea sexually .gland functions
o o)
o as all wh U
is new 1is idea ) sexually oland functions
is among these is idea sexually ,
o 2 »— sgland functions

V@ - & merits Z's Vn.

The analysis of Among these is not certain.
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g7: It is the cbservations of human pathol.ogy,
and feminizing tumors of the adrenal cortex, then
enimal species, of a genital stimulation coming from
' the recent findings of chemistry,
hormones secreted by the adrenal’
directed us in this path.

the observations, in
the adrensls, and

Itg and the sexual glands, which

Y
direct us
ST and in path p)
then| O
0
wh the -
; Q 1
this vh /P/«Jﬂ\‘
' is Va :
and‘Zg
g‘ ‘ Lumor is Va |
pl furnishes pl U .
Passive \/
of Q-0a EAS —
X observes U -
L
U

of-to- =p
between~-and-

furnished by the masculinizing

certain
finally

snowing the similarity between the

have

X observes

pathology

thology V
3:mans ey ap

adrenal cortex
has tumor

‘tumor
nmasculinizes

‘tumor
feminizes

X observes
pathology

Y stimilates
genitals (=q)

animals V
species &P

adrenal is
gland

gland

secretes
hormone

hormone is
similar to
hormone

gland is
sexual

gland secretes

Passive

~ hormone
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Xa indicates adjectivized X.

In —
| ing

the ing is a subordinate conjunction.

Instrumental: Y finds that K, in chemistry — Chemistry finds that K.

EW - @ is a V ing of Z: that K is a finding of chemistry.

Then: Findings of chemistry that K direct us in this path... .

Such K as gland is sexual are of course dubious; gland Vap sex would be better.

If the meaning was that the three contributions together, not severally,
"directed us in this path," we would take ST as zeroed from It is the combination
of A then B and finally C which has directed us. For It, see S9.
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S8: Does a sexual function of the adrenal exist?

1 the
o I ask
S8 _ L fSk: § whether = lh‘ sexgally adrenal functions
T  whether 5 X
-: ?
— 3

The complete list of component sentences, in the direction of composition, is:

K:
1:
2:
3:

The same

-3,1:
-2,1:
-3,2,1:

An adrenal functioms.

The adrenal functionms.

An " " sexually.
An " has a function.

The "  functions sexually.
The " has a function.

An " has a sexual function.
The " " " "

A sexual function of the adrenal exists.
I ask whether a sexual function of the adrenal exists.
I ask: Does " " " " " " exist?

Does a sexual function of the adrenal exist?

components appear in the direction of decomposition:
Does a sexual function of the adrenal exist?

I ask: Does a sexual function of the adrenal exist?
I ask whether " " " won " exists.
A sexual function of the adrenal exists.

The adrenal has a sexual function.

The adrenal functions sexually.

The adrenal has a function.

An adrenal has a sexual function.

The adrenal functions.

An adrenal functions sexually.

An adrenal has a function.

An adrenal functions.



ER

S9:- Tt is-this: that we ave going to try to establish, leaving the hypotheses aside, bl.lt
in a precise manner the principal observations, and appealing to all latest in-

analyzin :
1 : rming the existence of such a function.

vestigations, which are indispensable for affi

try to
89 Qis are
— Itl what XV going t .
10g we establish X
this
we leagve
but hypothesis
is aside .
in a pl
Pprecise we
manner anglyse
S e
B
~and o) \Y/ ¢ X observes Y
X's of’ ,
: ////A<Qi\
or INU :
.‘\\\///" —* X observes Y
is principal
all lately
we ap.W
's to
5 < e X investigates Y
wh pl ;
of% , U
lately o
rl :
is @ X investigates Y
‘indispensable :
for U
we
: . affirm exists U Sl
affirm that N of%7, i e ne Qné
exists - affirm ' such
kind

~existence of N
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Q is what V: We establish this — This what we establish.

That that '
wh } RVE€ - It V& { wh }' K. 1If the sentence on which It operates
for ‘ for

is N is what IV we assume an intervening — what IV is N, and then the It
operation. Similarly, ZV& — 3 is what V& — what W is 2 - It is 2 that Ve,
as in ST: Observations direct us - It is observations that direct us.

Clearly, the objects of the K here, and hypotheses (and pathology in ST) come
from K, so that establish, is aside, observe, investigate (and Va humans in ST)

are operations.




- 20 -
Text 2

N. Tinbergen, Social behaviour in animals, p. 1, sentences 3 -6,

Not all aggregations of animals however are social. When, on a summer
night, hundreds of insects gather round our lamp, these insects need not be
social, They may have arrived one by one » and their gathering just here
u2y be clearly accidental; they aggregate because each of them is attracted
by the lamp. But Starlings on winter evenings » executing their fascinating
aerial manoeuvres before settling down for the night s 4o really react to
one another; they even, follow each other in such perfect order that we may
be led to believe that they have superhuman ‘powers of communication.

NVD- -
‘83 _ however  not all N's Vn is Da " socially
. - - ° - - animals aggregate
or.

is vsocial ' U

- animals aggregate

‘depending on how such adverbs are treated.

—e night is in summer

on a night
% ' .
W
undreds of
< =22 insects gather-
S ,
wh r\/
‘ ~vTround a lamp
*I have a lamp
- this
, when | Pl
sS4 . . insect is social
nb need

If two transformations operate as a product but not singiy, they are written
together (in the order fitting their other occurrences) so that no sentence
is formed between them: need not. o
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pl

Pron,
S5 ‘ may
—— - _ N arrived
have

e

one by one:
pron.

is
msy accidental

Nbl gather

here

-— Npl

o aggregate
because _

o lamp attracts N

each of

Since the N is one which can be pronouned in this environment, it must be
insects.

Each of, and differently one another, each other, decompose into disjunctions
of the K to which they are attached; but for simplicity this is not shown here,
Even plural could be treated in this way. Pronouns (the , this) and
pro-adjuncts (the, this) also are derivable from CK.
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sé but starlings react
- < to one another
; _
oL . — evening is in winter
Pl (=
's
cutes
¢ Siscuves starling manoceuvres
beforef w% , ‘ :
pl
aerially
starling manoeuvres
even

Nsoa

- such AN |Wh

 starlings ‘follow
each other

—e order is perfect

50 =
that

ass X I pl

may lea:ds believe-Pron,

starling communicates
pl D /

by superhumanly -
' ' (with superhuman power
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£'s: repeat subject under the U

starling executes manoeuvre > gtarling executes its manceuvre

In the next section, we have

It {g&g in g} makes a manoeuvre  -» Its manceuyre is fasginating.

Although the two cases of its manoeuvre have different sources, wh can operate
on them;

Starling executes its fascinating manoeuvre,

In for the niéht’, the is part of an idiom?

manoceuvre aerially *- executes serial manoeuvres, since a.erial is adjunct of

Place or type; but fascinating is from W on manceuvre and therefore must be

 brought in by wh,

Superhumanly, with superhumsn power, etec. is D of means,

neans means

‘D/V: NVD . - NdisDainVingg NVPN > Nbas N of Ving.

Because SL seemed stilted, two paraphrases of it were attempted in order

to see how their analyses would compare with that of Sks

Insects need not be acting socially when they gather in hundreds round our
lamp on a summer night.

' 1
AS . not need an insect a.cf.s socially
.. . ‘ -Pl

when

A-I have a lamp

' ° a _round a lamp
: _whi :
Pron

in hundreds » insects gather

“on & night

- night is in summer
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The hundreds of insects which gather round our lamp on a summer night need not
be acting socially in doing so.

, night is in sumer .

imndreds of

is ing

p T an insect acts socially.

prons
do 80

« insect V
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APPENDIX

The lattices, together with the left-right orientation, are nothing
more than a presentation of the partially-ordered transformational decomposi-
tion of a sentence. When a sentence S is fully decomposed into its elementary
(kernel-) sentences K and transformations @ (especially into its base trans-
formations), the result is an excessively repetitive structure. This consti-
tutes no shortcoming, because such a derivation of the given S is somewhat
comparable to writing out a proof with the full regalia of logical symbolism
and with every step fully presented. It is necessary to see that this can
be done. For practical purposes the lattices can be simplified by recog-
nizing certain common transformational products as single named steps in a
transformational derivation. This is especially desirable for the analogic
¢ (e.g. Passive) but is also desirable for other paraphrastic products (e.g.
Extraction: This fell — This is what fell, What fell is this; TIt-ex-
traction: — It is this that fell, Question; Imperative; plural and numbers
instead of conjunctions of S; indefinite pronouns instead of disjunctions of
S). This applies also to recognizing wh as a separate conjunction, though
it is derivable from and or if. Other common paraphrastic products are:

ws - Dg His arrival is on Tuesday — He arrives on

Tuesday.

V/D interchange: He speaks hurriedly — He is hurried
in speaking

This is limited in complicated ways.

Nominalization - strengthening:

I know that he buys books — I know of his buying books
I wonder whether he buys books — I wonder about his
buying books
I prefer that he (should) come — I prefer his coming
His writing letters is frequent — His writing of letters
is frequent.

Differences in detail in how we define the transformations (and their

ability to repeat) lead to somewhat different lattices for the same (un-
ambiguous) S. One can choose definitions which lead to a simpler algebra

of transformations. Or one can choose definitions which lead to simpler
lattices. There are also different ways of analyzing certain subclasses
(including words like system, kind, etc.) which can support transformations
that other words cannot.

When at a ¢c one S is secondary, it enters the @c node on a horizontal
line. When the P is a verb (e.g. states) neither S is secondary; the

first (leftmost) S is then the subject of the connective verb.
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If the trace (physical effect in the sentence) of ¢, appears earlier in

the sentence than the trace of QE’ ml will be shown to the left of @2 in

the lattice, as far as is possible. Also where possible, wh on the left

(or above) connect to the subject of their primary S, andiﬁE on the right
(or below) to its object.

/

N indicates an indefinite pronoun, which will be zeroed as soon as it
enters an adjunct form (e.g. of Ns; this zeroing is not shown in the
lattice.

plural (pl) is a non-paraphrastic ® which can be considered a member
of P, (local adjunctsg; or it can be derived from a conjunction of the

kernel-sentence or operator on which it operates.

Paraphrastic non-base operators are named (e.g. Passive), or their effect
is shown (e.g. — the, — of like kind).

In these decompositions, we use a definition of wh which permits more
than one wh to operate, unordered, on a single N.

wh requires that the secondary S should begin with a N (or PN) which
appears in the primary S. If this shared N is not at the head of the
secondary S a permutation brings it there; in some cases we do not show
this permutation, for simplicity.

The usual lattice form is illustrated only for S, ,. It is easier to
. 1,2
read but harder to write.
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Condon and Shortley, Theory of Atomic Spectra .

APPENDIX.

UNIVERSAL CONSTANTS AND
NATURAL ATOMIC UNITS

“ Measurements in physics aro statements of relation of the quantity mea-
purcd o quantitico of liko kind which arc oallod units.” 16 is customary to
bulld up tha syatom In such a way that the unib of any kind of physioal
quantity is dofined in torms of three conventional units of mass, length and
timoTho choice of the basio units for theae quantitios is wholly arbitrary,
.the genieral order of magnitude in the contimetre-gram-second system being
such that the numerical measure of quantities occurring in ordinary labora-
tory oxperiments is of the general order.of unity.l‘j'I‘hus the velocity of lighd
‘in the ogs system is 3 x 10 cm g0, Tho centimetre and second being so
chosen that 1 cm oo™t io of the order of velocities of common experience, the
bigness of tho number measuring velooity of light on this system fs simply &
statement that velooities of common experience are very small compared
with that of light. . '

U'Thero is, therofore, nothing especially fundamental about the cgs basis. .

“ Its basic units aro of convenient magnitude for common Iaboratory ap-

- paratus, bo ultimately the foundation is anthropomorphio since laboratory
apparatus is built and designed on a scalo convenient for manipulation and
_ observation by a human observer?To recognize this fact is not to deplore it.
Gl Certainly tho ogs system is convenient for desoription of th maoroscopio -
apparatus which provides the refined sense-data of physica!e%ut tho facd
shows us clearly that a metrio resting on such & basis will probably not
provido units of convenient size for dealing with another branoh of physics -
“ like tho thoory of atomio a%;t;owm. :
"W\'This is in fact the case! The basio universal constants of atomio eﬂggey
have values which are very large or very small compared with unity. For
example®: ' ‘ -

Electron chargot -g =4770 w1071 g§ omf saomig
Quantum conotants Bea 1-043 ' %10~ g om® pec™3;
Elcotron masst . p= 003 x107%g;

Light volocitys 6= 200700 x 10%° cm seo™?,

_ %wo groat powers of‘ﬁpn are rapher inconveniont in theoreticgl oaloulations. -
7"FIhore sretwowaysof avoiding them which mightbe adopted. Une s the way
whioh ¢he motrio system hes already adopted for extending ftaelf to larger
. & Yo uso the veluos of tho univorast conatants ca given by Brron afier & oritical survey of all the

rotovant datas Rev. BMod, Phyu. 4, § (19203 Phys, Rev, 40, 228 {1033). For lator modifications e30
 Besas, Puye. Rov, 89, 311 (1033); Bronnwsow, Peaon, end Paansow, Bolenco 81, 100 {2035}
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Remarks to Sl:

Depending on how P is defined, we could say that P here operates on @

@S alone would yield: N's measuring of quantity is in physics. @V alone

would yield: N makes measurement of quantity. ®, on ¢V would yield: N's

measurement of quantity is in physics. One could also attempt a defini-
tion in which these ?, and @S were independent of each other.

The explanation of the as due to repetition of quantity required us

to assume that the object of the first K was quantity, which is zeroed
after the first K 1is connected to q relates to q . This means that

the first occurrence of quantity in the connected sentence is zeroed

on the basis of a later occurrence. Such direction of zeroing is so
limited that the present case may not fit the rest of the language. Since
it is by no means a certain derivation, and other derivations for the

could be proposed here, the peculiarity of the zeroing may make this

v v
analysis unjustified. The alternative is N measures N as first K, and

something like quantity is under consideration here (or: is unigue)
instead of g is same as source for the.
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Remarks to S.:

2

The system ¢« system is (constituted) of things mentioned above.

as to kind is a ® on any, which is © on quantity. We go through

this route because the alternative would be unit is of a kind (« a kind
has a unit) and kind is of quantity (e« quantity exists or appears in
kinds), which is very unsatisfactory. The ®: any as to kind — any kind
of o;curs for certain property-classifiers (e.g. sort, size, manner,
form).

In a science-sublanguage we would probably have a single K: unit1 is
defined in terms of unit2, which is semantically better.

Note that the other sense of conventional (human subject) would be derived
from N follows convention.

The number n before X is a pronoun for n-1 occurrences of and X after
the X in question. When 3 units are of... 1is joined by wh to

in terms of units we get in terms of 3 units of. Somewhat similarly
if ideas are acceptable in science 1is joined by wh to express ideas
we get either express ideas (which are) acceptablé—zn science or
express acceptable ideas in science.

Instead of Pt in such a way that we could have in a way or in way X

both to N builds up system and to N defines unit (as a ms), and then
the P is just that (or so that). There are various problems with the

dropping of the second in a way and the entering of pro-adjective such.
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Remarks to S

3-5
V is for vap’ the appropriate verb, in this case has or the like.

Further down it is measures, consists of, has to do with, etc.

We take as K: N has-velocity X, though if no regard were given to the
special subclass properties of velocity, the preceding K could be
derived from two K: N has velocity, velocity is X. Words of the
subclass of velocity, size, cost, etc. are classifiers of certain values
on a scale. Certain paraphrastic transformations are possible with these
wopds, as in:

N costs ¢ 5.

The cost of N is § 5.
g 5. is the cost of N.
The cost of § 5 .

The § 5. cost

Some of these transforms appear here for velocity, and for kind, order.

@s — D: wvirtually all sentence operators can be transformed into adverbs:

I know that he came — He came to my knowledge, He came, as known to me.
That he came surprised us — He came, surprisingly for us. His writing
is slow. — He writes slowly.

@E indicates a wh which is followed by the zeroing of the preceding N,
i.e. the N which had been common to the two sentences connected by the
wh.

X is small compared with Y

wh: X is a velocity of common experience

X which is a velocity of ... is small ... — velocity of common
experience is small

We take as single K: X is small-compared-with Y

and : X is large-compared-with Y
like the comparative K: X exceeds Y, X is larger than Y
and : X equals Y, X is as large as Y.

SS shows some of the zeroings of adjunct N, not shown elsewhere.






