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Chomsky and Halle (1968) saw the existence of .@.m.mmmcmm Eoﬁmﬁ
they had no cases at hand to allow &rmn.w ﬂo.EmWo‘.w principled o,owm_owm.
Accordingly, the algorithm for rule muw:nmﬂo:.égo& they waonommci H
intended simply to make as strong as w.omm:u_w a ru\@oﬁam_m a m:
linguistic structure. Their choice was the simultaneous application of a
rule at every possible place in the string:

To apply a rule, the entire string ts scanned for segments that mmam@ Hﬂm mzw:ﬁﬂ?
mental constraints of the rule. After all such mmménwﬁm. have been identified Hm 1l M
string, the changes required by the rule are applied simultaneously (Chomsky

Halle, 1968, p. 344).

This principle makes the claim that information about ,\Eo m@mrnmﬁon ow
the rule at one point in the string cannot be Hmr.%ma to the mnu.:n.mcos M
the same rule at another point in the same mgwm. .HH thus minimizes M e
extent of the interaction between different applications of the same rule.
In order to maintain this principle completely, Q”_oB.mE\ .NE& Haile ,WQ.M
led to propose the device of &E::msmoﬁ:.\ applied infinite morMBm w o
rules [the (- )* notation] for the description of processes Sn. po oum.
tially unlimited scope. In Chapter 9, we mxm.::E@m this device an
found it to lead to the loss of generalizations in many cases. ﬁ\.o pro-
posed there that some rules should be mmoémm to Hmﬁuﬁ:\ to their mén.
outputs, thus introducing a certain M,Eoﬁmﬁ of interaction among applica-
i the same rule in the same derivation. ,
ﬁo%%oﬁw.womoum of the sort discussed in Ow.m?ow 9, roéﬂoﬁ .ao not
exhaust the range of cases that must be o@ﬁm_mﬁdm. Om..mom in %Mwow one
application creates other potential applications are m:oéoa in ﬁm 5 %:mmw
but no decision has yet been reached on the matter 0m what to mﬂ en
several potential applications exist in .Em same mgbm. Ho. :m_m mw. ©
problem concrete, consider a hypothetical _ma.mmmmo with a H,:mo W Mw.
applies stress to a vowel preceding and following an unstressed vowel:

+syll @
Co ﬁlmqomm

(1} [+syll] — [+stress] / ﬁwmw\aﬂmL C,
Now consider the ?m% this rule might apply to 2 form mc.o_u ﬁmm

JCVCVCVCVCVCV/. We might choose to apply (1) in wmnoa .EHE €
simulaneous principle suggested by Chomsky and Halle, in Sr_ww case
we would stress all but the first and the last of the <o4<£.m in this form.
If, on the cther hand, we should choose to apply z:.u rule in one H.u_mnm m”ﬁ
a time, proceeding from left to right, we would obtain an &ﬁow:mnnm pa ¥
tern of stress, with the second and fourth but not m.\_o first, third, fifth, or
sixth vowel stressed. This is because the application of the rule to the

- I
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second vowel (the lefimost vowel that meets its structural description)
removes the environment for its application to the third vowel, and the
next vowel that can be affected is the fourth vowel. After the rule
applies to the fourth vowel, it can no longer apply to either the fifth or
the sixth. If we proceeded one step at a time from right to left in the
same form, however, we would again obtain two stressed vowels, but
this time these would be the third and the fifth,

If we can find cases, then, in which the application of a rule is possible
in several different places, but in which some of these applications would
have the effect of removing the environment for others, we can confirm
or deny the predictions made by Chomsky and Halle. A case of this sort
is discussed by Dell (1970), who deals EEH the rules affecting the vowel
o I French. Dell demonstrates the existence of a number of rules
producing and deleting this vowel, including the two rules abbreviated
by the schema (2); :

(2) =g/ [+sylll (B C_

This rule, which deletes schwa if it is preceded by just one consonant
which is in turn preceded by a vowel, is optional in its application across
word boundarjes, though obligatory within words. Given a form such as
tu devenais (Jtii # dovane/ )} the rufe could Potentially apply to either of the
iwo schwas. Application to the first schwa would destroy the context for
the application of the rule to the second: schwa. In fact, this form has
two alternative pronunciations: either [tidvane], or [tidavne], but not
*[tidvne], with both schwas elided. In.this case, a principle exists
which allows us to obtain the correct results without regard to the
application algorithm employed. Rule (2), as we noted, is an abbrevia-
tion for the two rules in (3): w

(3) a. o——=§/ [+syll] #C___

b o —— @/ [+syll]iIC ___

" It is only (3a) which is applicable to the first schwa in fu devenais, while
it is only (3b) which is applicable to the second. Rule (3a) is optional,
and precedes (3b); if we choose to apply (3a), it makes (3b) inapplicable,
and we get [tiidvone]. If we choose not to. apply (3a), however, rule (3b)
‘will then apply {obligatorily, as we noted)| yielding ftiidovne]. There is
thus no way we would expect to obtain the incorrect form *[tiidvne].

What of cases where several schwas are all - affected by the same

subrule of (2), however? Numerous such examples arise from sequences
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capacity (in the sense of Chomsky’s studies owh. BmEmE.m:nm_ Hﬁomm%WMM
syntactic structure) than a grammar Eooud.oﬁmcmm only Eﬁﬁ. rules. ot
is, he constructs a formal grammar using simultaneous application w. o
generates a language which cannot be mm_.gowmﬁoa .3.. any mﬂmEEmM ™
cluding only linear rules, Whatever the merits of this line MM H.omwmw cmma
syntax, it is not immediately applicable to phonology. Any ! %&Ew
" theory of phonology will have to put very ws.os.m substantive oona aints
on the notion of ‘possible rule’ (as is wsmmomﬁm_.s Chapter 15), mzm,_ °
constraints will surely be much more Rm.ezoﬂé than any form nw:a
straint of the sort discussed by Johnson. Since Em grammars mowbmcdo aﬂ
in Johnson’s proof contain rules which seem highly HBw_mﬁwmw odmm MWM
of the phonology of a natural language, they would undoubtedly M iy
out by substantive considerations, and :.3 on formal mwozzﬂm_... r:mwww
case, the correct procedure in this area is m.cﬁ.w;.\ not to estal HM. ) such
limitations a priori; rather, the structure of individual rules mus | e wm
tablished from simple, noninteractive cases, mmm.ﬁrob the opera oﬁ:
the rule in more complex circumstances investigated. Oc@.ow mJo. a
basis can we decide what sort of principle m.onm be Moﬁoémn_. in app u\_:wm
a rule. Johnson’s argument from generative om@mn:.u\ .H.oH linear ru om
+ then, must be rejected. In the case of French schwa o:m_osw :oéméﬁhm
have an argument of more than purely ?HE& character which .m_..ﬁuom .
revision of the theory of rule mﬁﬁﬂomﬁg such as that oﬂMHmmosm&‘ mw
Johnson. Although any other theory which also accounte MH. wom
facts in a natural way would be equally confirmed by them, the theory

linear rules is a perfectly plausible alternative, and clearly superior to the .

of simultaneous application. .
EMMWSB now enquire as to whether it is wOmmm.umm 8. construct mzw_ o.ﬁr.mm
theory which is like the theory of linear E.rw.m in Umm.sm. able to de ! g.ﬁm
French schwa elision, and which is @HEUES:%.&EEQ, from that of
Johnson. If so, we would then look for cases which E@EQ allow us to
choose between the two. It is reasonably clear what gives :uo. Frenc
rule of schwa elision its special character: the problem it raises is due :M
the fact that no application can be permitted to awmﬁ.ou\ ?m environmen
which was employved for another, mmBEﬁmE.oocm‘ mﬁw:omﬁo_ﬁﬂro <mnﬁo_w#m
applications of the rule which take Emm@ w._E::wsmo:mar that is, mus b
independent of one another. This principle recalls the Homﬁ,:uconm ’
proposed above in Chapter 12 for Chafe’s FooQ of @nmm%ﬁo:ﬁ Eam..
recall that in that theory all of the rules at a given level were :.:onmm g
apply simultancously, and we suggested that it would be Emzm:u_o_uﬁo im
pose as a constraint on the construction of .mme.BmHm that all Eo_.wmmﬂm.
a set of rules which apply simultaneously in m.:m way -must be in aﬁ..
dent of one another. We might suggest a modification of Chomsky a

—— ]
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Halle’s simultaneous application H._iswo:u_nu then, which is also subject to
this restriction on the simultaneous application of interacting rules. We
state such a principle semiformally ini the following revision of Chomsky
and Halle’s principle quoted above: | .

(6) To apply aq rule, the entire String is first scanned for seg-
ments which satisfy the environmental constraints of the
rule. As many such segments are identified as can undergo
the rule independently of each other, where independence
Consists in the fact that no segment reqiiires, in the environ-
ment which allows it to undergo the rule, the presence of a
segment which is itself to be altered by undergoing the rule.
After all such segments have! been identified in the string,
the changes required by n}m.w:wm are applied simultaneously,

The notion of independence in this formulation should perhaps be
clarified in the tollowing way: if the structural change of the rule is such
that it could not introduce a feature specification into an environment
segment that contradicts the requirements of the stroctural description,
overlapping applications conld be considered independent even if seg-
ments undergoing the rule served simultancously as environments, Sup-
pose, for example, we had a rule which assigns high pitch to a vowel
which is neither initial nor final in the word, i.e., in the environment
VG, C,V. The structural description of the rule requires only that
vowels be present on both sides, and not that they be low pitched; while
the rule introduces only the feature of high pitch, and does not alter the
status of a segment as a vowel. The modification proposed would allow
all of the possible applications of the rule to a string such as
CoVC\VC,VC,VC,VC, (i.e., the applications of the rule to the second,

third, and fourth vowels of the form) to be considered independent.
. Without this change, however, the application of the rule to the third
vowel would be dependent on the applications to both the second and
the fourth vowels. We have no empirical evidence to confirm or deny
this conjecture, but it seems a plausible refinement of (6) as stated.

Further substance can be given to principle (6) in the form of an

algorithm for application of a rule to a given string:

{7) To apply a rule to a string

a. Qm:&@ all of the segments which satisfy the conditions
Jor the application of the rule, and circle them. For
each such segment, identify (%m minimal substring of
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ing the rule only to the second and fourth ones. In E.mw case, do.E
outputs are possible, and we might take the theory to predict free varia-
tion in such circumstances. . . )
In the case of other, nonoptional, rules we will see that wzov free <mw_o
ation is not generally allowed. We suggest, however, that owo.wow.m Mmd
made in most (and perhaps all) such cases by means of the principles we

of approximately twelve suffixes?® induce this change, which consists in
the assignment of the high accent to every syllable of the word (together,
in some cases, with the lengthening of the final vowel), except for certain
final syllables. Examples of forms with accent ablaut are given in (10

; 4 (10} . Pidydasbdaii ‘grinding; stone’: cf. Puydaspaahi -“to

have established already in Chapters 10-12 for the interaction owﬁ.mE.m of grind’
rules. Recall that these included the principle of self-preservation; the b, hdizinwiita ‘taxpayer’; | of. kdizawiita ‘he is paying’

rinciple of maximizing feeding (and minimizing bleeding) orders; and €. sdydriind ‘bells worn by dancers’;  cof. sddri- ‘dang-
the _u%bn%_o of transparency. The three can be arranged in a hicrarchy, ling, jingling’ w
ordered in just this way; so that each oune applies just in case no higher d. tdamawd ‘five times’;  of thamia ‘five’
one does. The principle of self-preservation does not, S0 far as we know, e. rthdidydandwd gdand ‘by sevens’: cf. héidvaana
play any role in connection with the application of a single rule [and so ‘seven’ .
in connection with resolving indeterminacies at the stage of (7¢)], but £ hdandmi ‘the east’; . cf. hda ‘east’
the other two do. We will see in examples below that, when a rule is g  riéuni$izé ‘on Monday’;  cf. riunisi ‘Monday’
allowed to apply to its own output, an indeterminacy is resolved in favor h.  héemi§iici - *Jemez Pueblo’; cf. héemi¥i ‘Jemez
of the way that will allow one application to feed another rather than H.o Indian’ ”
bleed it; while in the case of rules that are not allowed to apply .8 Eo.ﬁ L riuniSiivia ‘every Monday’; of. riunisi “Monday’
own ocmwﬁ and hence could not feed themselves, the indeterminacy is . Shizdacuwdni ‘when I woke him up’ (suffix -+ Ablaut)
resolved Euﬁro direction of maximizing transparency. This use of MUM K. siwdgani ‘when 1 got dressed’;  suwagani ‘1 got
same principles of natural order which determine the interaction o dressed’ :

pair of rules to determine the method of application of a mEmﬂo H%HMQ is msw
important result. It allows the principles of natural ordering Q.E L .ww NM-
sociated theory of local ordering of @mw..m of rules) and the Hmﬁmﬂ si
- taneous application convention to provide support for one m.Eom er. o
Thus far, we have simply attempted to expound 9@. revised simulta-
neous application convention, and to moBoumﬁm.ﬁo that .: Eoﬁamw m.wmmw
ble alternative to the theory of directional rules in Emw it can ea s:mon .
type of example which the original mmac:mmoorm application oomums fon
was unable to account for. We have not yet .Eom to show that oHM axe
empirical differences between the revised mmﬁ:mmum@um theory mbr e
directional theory. An example which appears to n.wzmqm;.o mHE "
ferences, and to provide evidence in favor of the revised simu ﬂﬂw.m%o&
theory, is found in the complex accentual system oﬁ.. Acoma (see MV b.m
1965). In this language there are three accents which nmE WMHH_V.@E. n
given vowel: a high pitch (marked with an mS.:m mmoom? af ing ww&
(marked with a circumflex); and a ‘glottal’ m.m:E.m pitch contour stﬁ e
with a glottal stop). The rules for the distribution of .Emmm accen mmn.ﬁm_
extremely complex, and it is often difficult to determine where wOo ¢
should be expected to fall, but in a large group ﬁwm forms, we can be w e
of a particular basic accentual distribution. ﬂ:w,_m the set of wowEM W e
contain suffixes conditioning what Miller calls ‘accent ablaut’. A grou

There are two principle circumstances in which high accents assigned
by the accent ablaut rule are lost: one is in short syllables adjacent to a
glottalized sonorant, as discussed in Chapter 8 [see also (10d)]. The
other condition under which such accents are lost is in a short syllable

8Tt is very difficult to determine what, if any, géneralizations can be made about the
' properties of suffixes causing accent ablaut. While Miller's description is a model of
-compléteness, he frequently goes out of his way to avoid meking generatizations. For in-
stance, in discussing the fact that stem final consonants in verbs are preserved before
vowets but lost finally and before consonants, he makes it clear that the stem-firal conso-
‘nant will be preserved before any suffix beginning &._.:._ a vowel, Nonetheless, in discussing
- the individual consonants which can appear, he makes a point of saying for each that it is
preserved before each of a list of suffixes, where this list contains all and only the vowal
- initial suffixes with which the roots in question are attested. It is only in a footote that he
. suggests that there js a principle to these lists Euawﬁmﬁmannﬂ of which would make them
unnecessary). He is also quite willing to make use of totally sbstract ‘process morpho-
. phonemes’ as the conditioning factor for slernations whose conditioning is not phonet-
lcally transparent, Tt is thys extremely difficult to see how far one could go in explaining
accent ablaut in terms of the underlying phonologichl shape of suffixes whick condition it.

..mZoﬁwﬂ:m:_ummoooEczm ~o=m<o$&o~<o%n_ mm.az@mno Mmaw_‘w@moz:\o:ﬁ?waﬁn_?
ment. .
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Here we see that rule (12) has deleted the w..:.mﬁ and the third of m% %HMM
accents which satisfy its structural mmmomnmosu but not the second. omb
observe that this is exactly what is Em&.ﬁmm by (7). H:m” is, mzmﬁuﬁwm
input form like /stéitistaani/, rule (12) will analyze this as (17), a
stage (7a):

(17) _ [s@éDt@staani/

L

*

There are two violations for {(7¢} to eliminate. w.omg of these can _uw &ME-
nated if the second possible application ow. Sm.v is dropped from M.om._m_ er-
ation, while if either the first or the third 5.&3@%09 one 0 Y M M_M
maining two will have to be dropped as well. Since Gow requires t m_. .
minimal number of applications be removed from ooEEQ.mﬂoz to m_H.BT
nate the violations of (6), it is clear that only E.m second possible mEM Emm
tion should be dropped. However, rale (12) will then mﬂanﬁ.ﬁro mmm an
third vowels, to the exclusion of the second vowel. This .mZoM the mo.m
rect result, [sucitistdanil, to which the rule mw:uoﬁ reapply. T mm H.oﬁmmw
simultaneous -application procedure, mﬁ:u is capable of mw ng .S
as those 1n (16) satisfactorily. . . .
mo%wwomﬁwoow&\ of linear rules is also capable of @omrwm with the Noﬁ.sm H
(16), by assuming that rule (12) applies ._H,HoB right wo left. Tw ﬁ % MMW o_.
form /sttitistdani/, the rightmost mﬁ@:nmﬁom of (12}) is to the n_ﬁ ir <M e
in the form, giving /sucitistdani/; in .mﬁw form, the secon Moéw oo
longer satisfies the structural description of Qu..vu. and the nex Wwﬂwﬁ »
application to the left is to the first vowel, giving the oo%mox E@%
.Tﬁmﬁmﬁmgﬁ. Thus, the correct output can be generated by Bmw s of
lLinear rules. The difficulty is that the rule (12) Bzmﬁ.mvm:\ WWE M 't
a.mE in order to generate the forms in va _“.:.: m‘o«m right .5& e E¢<.o=m
to generate the forms in (16). This result is _mownmumﬁoar and no o W mm
reformulation of the rules -allows it to be avoided. We must- ooaoﬁc m
therefore, that the theory of linear rules does not allow moH. a correc .maa
coherent description of the facts of Acoma m.:uooa loss, Er;o. the 8<_moﬁ
simultaneous application theory moom.. .mEmo both ,Eooﬁow moo.ocMO.
equally well for cases such as schwa elision in M#QSF. and ] _.MR 5.” o
other substantive argument in favor.of the ”&moQ of :.bomm T nmu i :
probable that we should reject the theory of linear rules in favor of some
vice as principle (7). . :
m;mﬂWM Moimoa ME:#Mnnosm application cm:o:u.rw is om_umzm,%. _W.Moo_wm...
ing for patterns such as French and Acoma, and also mmm will be di
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cussed below) for simple alternating patterns, in cases where a number
of potential applications of a tule overlap in the way we have been con-
sidering. One pattern that could not be produced by the algorithm in (7)
without additional principles, however, is exactly the pattern that the
original simultaneous algorithm was Eﬁxom to: application of the rule to
every possible segment. It is therefore important to inquire as to
whether such cases exist in natural languages. There are four cases
presently known to us ‘of rules which might appear to present this char-
acter. Further examination reveals in'each case that an alternative ac-
count is at least as adequate, and in some cases to be preferred, in each
example. While such primarily destructive discussion is perhaps a bit
tedtous, each example raises some other issues of interest. :
One such example is the behavior of the third -tone in Mandarin
Chinese, discussed recently by Cheng {1968) and Browne {1972). The
surface tones of Mandarin, in isolation forms, are approximately as
follows, where contours are given in Chao’s tone letters® Tone 1 is
phonetically high level ([71); tone 2 is mid-rising {([1]); tone 3 is
falling-rising ([ 1); and tone 4 is high~falling ([ \J]). The interesting
problems arise in connection with the behavior of sequences of tone-
bearing syllables, where rules of tone sandhi apply. Sandhi affecting tone
3 is of particular interest: when followed by another-instance of tone 3,
tone 3 is replaced by tone 2; and when followed by another tone other
than tone 3, tone 3 is replaced by a mid-falling contour, the so-called
‘half-third’ tone ([ ]). : :
The important fact to observe is the behavior of several consecutive
instances of tone 3. Cheng (1968) discusses the ‘influence  of syntactic
structure on the realization of ‘such sequences; we.can assume that
processes determined by the interaction of syntactic structure with
speed of speech and other stylistic concerns delimit stretches of the
utterances within which sandhi can occur, and at the ends of which the
tones display their isolation, or word-final values. Within such a sandhi-
domain, all consecutive instances of tone 3 except the last are converted
into tone 2, as required by the above!sandhi rule. Thus, a sequence
3-3-3-3-3# becomes 2-2-2-2-3#. The obvious suggestion is that the
sandhi rule is something like the following:

va [tone 3] — [tone 2] \If [tone 3]

® There is some question as to the exact phonetic values.in some cases; it is unclear, for

example, whether the final high pitch in the isolation form of tase 3 is to be ideatified with
the Jevel of tone 1 and/or the final high of the isolation form of tone 2, 0T is to be marked
lower. These details are frrelevant to our analysisi and we will assume that the contours
can be adequately specified in terms of high, mid, and low pitch.
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Rule AN: applies before rule (19) converts the first element of a _MMM
level tone to [m); this ordering follows from the fact ;E.mﬁ (19) wo
otherwise bleed (21). Now given a sequence of several third tone sylla-

bles, we propose the following derivation:

underlying form: I A S T Y BN Y N Y B A
i E_mﬁﬁ_m J.ol kol koD R R #]
rule (19}): \.E:.Sw.ﬁr.ﬁx.wxm.%_\
rule (20): _\.Ex.ﬁw.ﬁw.ﬁx.ﬁhk%___
phonetic output: [ 1 1 1 M #]

MNow observe that in connection with this system c.m rules, the E..oEoB
of the application of the third-tone sandhi rule has n.:mm.mmmmanm. It is true
that several instances of third tone are converted Er.u second SJP _E.:
the crucizal difference between rule (18) and rule .@C is the following: i
(21), the element which undergoes the rule is a syllable-final EHH
element; the elements which furnish the environment for the o.ﬁwwm\:os
of the rule are all syllable-initial @_Q.swi.m. Hrzmv the rule is never
required to make use of an item in mmmm@Em its structural aomomﬁ_oum
which is to be affected by the structural change of ﬁ:.w rule. F. terms o
the aigorithm (7) above, rule (21) analyzes the underlying form in (22) as

follows:

(23) IRTORIORIOBIOREIN,

Since no circled element appears in an underlined environment which is
associated with any other circled Qoaw.br the rule can .@na E:mﬁ_v w.o
applied to all of the circled elements EBEﬁmsmosz. ng example is
thus seen not to be inconsistent with principle (6) and its wmmtmmﬂﬂw as
the algorithm (7), as might be suggested by a rute such as (1 mv which is
not based on a complete analysis of the internal structure of tones.

Another example which appears to contradict principle (6) is dis-

cussed by Browne (1970, 1972) in Slovak. In Browne 039,, it is am.E_w
onstrated that Slovak is in general subject to a ‘thythmic Jaw', by whic
a long vowel is shortened following another long vowel:

+syll
(24) [+syll] — [—long] / ﬁ imwuL Co

This rule applies to, e.g., underlying /¢t+am/ to give [éitam] T read:

(pres.y (for the length of H-am/, cf. [volam] ‘T call’, with a short roo
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vowel). In general, only two long vowels in succession can arise in
Slovak, but there is an exception in forms which contain the iterative
marker (+av+/. This can appear, for example, in the first singular from
the root /Cit/, giving underlving /&Tt-+av-+am/, with three consecutive
long vowels. Rule (24) applies to shorten both of the vowels which meet
its environment, giving [¢itavam] ‘I read (pres. iterative)’. Thus far, this
case is parallel to that of the accent-loss rule in Acoma, and we can
conclude that rule (24) is allowed to apply to its own output. The simul-
taneous theory of Chomsky and Halle ( _w@mv can also handle these data,
as can the theory of linear rules [which would characterize (24) as
applying from right to left]. M -

The problem arises from the fact that there is one possible source for
a sequence of four or more consecutive long vowel syllables in Slovak:
the iterative marker can itself appear several times, indicating an in-
creased notion of iteration in forms such as /&t-+av+av-+av-+am/ ‘1
read and read and read and read (pres.). Hwo difficulty for principle (6) is
that all of the long vowels (except, of course, the first) in this form are
shortened, giving the output [éTtavavavam], This result is consistent
with either the simultancous or linear itheories, but not, apparently,
with principle (6). The algorithm (7)! should give something like
[¢itavavavam], with an alternating pattern of length.

As long as forms with multiple instances of the jterative marker are
the only instances of four or more long vowels, however, the Slovak
rhythmic law cannot be considered a critical case. As is evident from the
gloss of [¢ravavavam], ‘T read and read and read and read (pres.),
English, too, has a device for forming intensified iteratives: copy the
verb several times. This device has some|very interesting properties, as
has been pointed out by Browne (in personal communications and class
discussions in 1967). There are some verbs in English for which two
past tense forms exist in free variation for many speakers: the past of
dive can be either dived or dove, the past of leap can be either leaped or
leapt (i.e., with or without shortening of the stem vowel), etc. Any of the
forms in free variation can be the basis of an iterated formation, so we
can have either ‘he leapt and leapt and leapt’ or ‘he leaped and leaped
and leaped’; but the two cannot be intermixed, so we cannot have *‘he
leapt and leaped and leapt’, etc. This suggests that the formation of itéra-
tives does not take place freely within the syntax, but rather takes place
only after inflectional elements have received their phonological realiza-
tion, in order to insure that all of the itérated elements will have the
same phonetic shape. If we extend this constraint analogously to the
case of Slovak repeated iteratives, we might suggest that parallel facts
obtain there. Suppose that /Cit+av-+av-+av+am/ is not the underlying
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presence will cause a syllable boundary to fall after, and not before, the
consonant preceding it, thus closing the syllable. The rule should really
be formulated in such a way as to refer to a short syllable ending in a
consonant, and should not have to duplicate the statement of the condi-
tions under which this will be the case: ) :

(27)®

Iooa
®COor

g g ?@ET&E.
acor
If the environment of gradation is given as (27), however, the problem
this example would pose for principle (6) disappears. In this case the
three separate examples of degemination in rokofutaite are independent
in the relevant respect. The revised gradation rule now analyzes the
form not as (26) but as (28):

o+t.(O+ut.a +t.te./

(28) [.rok.

Although the environments overlap in (28), principle (6) is not violated,
since no segment which is affected (i.e., no circled segment) is used in an
environment other than the one it determines. Accordingly, (7¢) is
inapplicablé, and the rule applies so as to delete all three consonants
which are circled. Subsequent resyllabification will relocate the syllable
boundaries in front of the remaining members of the original double
stops, giving [ro.ko.tu.tat.te] as the output. We see, however, that Fin-
nish consonant gradation is not in fact a counterexample to principle (6).

A fourth and final example, which appears to contradict (6), is. pro-
vided by the rule(s) of Slavic phonology known as Havlik’s law.
Common Slavic possessed two lax high vowels b and 'k, known as'the

& The symbol " in this rule represents syliable boundary, as above. Rule (27} is essen-
tially the formulation of the environmental specification for Finnish gradation which is
suggested independently by Hooper (1972). Both Hooper’s discussion and the present one
ignore the fact that problems are presented for any analysis of gradation by postvocalic [j]
since some occurrences of this segment close a syllable, others do not, and others (while
they do not close the syllable) do not make the sylizhle long, either. These probiems,
which have not been completely resolved, are probably irrelevant to the present concerns
if anything, they seem to suggest that it may be even more important to recognize the Rm_- :
ity of syllables in formuiating the rule. It can be noted that Hooper’s formulation of the
environment without use of syllable boundaries is a bewilderingly complex one, that makes
the difference between (25) and (27) look greater than it has to be, , ..
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JERS. In all of the modern Slavic langnages, however, these vowels have
been replaced phonetically. The conditions for this replacement were
first formulated (for Czech) by Havlik, in a way that appears to be valid
for early West Slavic in general. The jers can be divided into two
Qmmmom.” weak jers are those that are final or followed by a non-jer vowel

Other jers (i.e., those followed by another jer) are strong, Havlik’s Hmﬁ
states H.Fﬂ weak jers were lost, and strong jers lowered fo e and o

depending both on the original backness of the jer in question and on ﬂrm
following consonant.

Isacenko (1970) provides an excellent and comprehensive discussion
of .Eo history of these phenomena in' Russian. He first disposes of the
claim that b was uniformly lowered o e, and 'L to o, and that ¢ was
later backed to ¢ in forms like® /p.os/ (from phsF). He formulates the
following as the treatment of the strong jers: A
(29) /bl — e/ before soft consonants only
/bl —— /o} in all other cases
IBf — fof m

We will refer to the process in 29 Mm simply ‘jer — [high]’ without
attempting to express it in formal terms. We will also follow Isacenko in
representing both jers indifferently as| ¥, ignoring (incorrectly) the dif-
ference between them in general. .
From the etymologies of forms that do not show alternations, and
from attested forms shortly after the ﬁmﬁ.om to which the Yer-shift’ i
: ; Jer-shift’ is as-
signed (late twelfth to early thirteenth century), it appears that Havlik’s
_wi.é_mm a valid synchronic rule at that time, in essentially the form
o&ws& above. The rule is stated by V. Kiparsky (1963; cited by
Isacenko, 1970) as follows: “starting with the end of the word, or with
the E.ﬁ full vowel, every odd ‘b, b is dropped, while every even ', b is
vocalized” (or lowered). The rule is illastrated with such forms as “

asm. \:Huifmw\fiﬁ @nﬁmim:w;mn@ﬁ,
2 3

b. /r nHm. ﬁw Hﬁ.\ —frpot m@ { (OR) ‘murmer, grumble’

c. /s ,w nbhmb/——/sne Emﬁuv [ ‘meeting, gathering’
2 3 _

m . . .
In .monoH.dm:uon. with @w<_m.:o practice, we use a following comma to indicate the
pelatalized (*soft’) consonants in transcriptions. Iy addition, the sign b indicates the front

Jer, and ‘b the back jer,.
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Other facts show that this analysis is at least EooBm_wﬁo. H:Mvmogwc_m.
tion given above covers only cases of stems E.u; containing the o:sﬁmb\
=: when forms with this boundary are oozmﬂmﬁma. a ditferent pa ern
mmunamom. If a jer precedes this @ocmama\._ and is mczoémm by mmwmﬁrmw‘ MMM
after it, the preservation of the first jer is determined by the fate ©
second. Thus, we have alternations such as Gb_

jsx=3%g++/ gives siog; [s==zxgtla/ gives soZgla

(34) a. . e 5o
b. Jots=p,s=r+=+/ gives otp,er; [otx=p,s+1/ gives
. otopru o
c. [y = rat+«f gives v rot; [vs=r*+U/ gives vo itu

The alternating patterns here are like those of the original Emibmum law
cases. They could be provided for in several ways, none o.m which NHM
satisfactory. The simplest, and least Eﬂm:%.b way to provide for an

cases is simply to introduce another rule which ?.mommom.@ 1} _wom. Am Y,
which drops a jer followed immediately 3. ?..omx ! preposition boundary
exactly when the next two m_u\zmio.m contain jers:

(35} JER — @ [ = CoIERCHIER
This brute force method will work, but bardly explains mzﬁ_wmmw.. An-
other unpléasantly brutal solution ioc.E be .8 say that, _n_wﬂ t e Emww
theory, rule (32a) applies from left to right within a steni, E_Mmmwﬁmé
neously) from right to left across a= boundary. Yet m.aom.ﬂ al ngmacm
which surely must be rejected is to say, on the revised Enwumﬁmbn _
theory, that rules (31) apply within the mHEn but rules ( _u apply
momwmmmmau.\. ifthere isa m,nu@ammNmROE to be captured here it is the ww:o,ww
ing: if the following vowel is or becomes a full vowel, Eo mmmwx he
Emco%mos vowel is lost, as any jer is lost before a full Aoéw_. v e um .
of the stem is not turned into a full vowel, however, the jer in H.m EH@EM
or preposition is lowered, as any jer is Hoémﬁ@ comow@ another uwﬂ. s
fact cannot be obtained by any simple mwuﬁomﬁwn of the Hdm.m nd
theories discussed above, and it i necessary w:&ﬂ to Hom”.@ it [ M
adopting rule (35) or something like it] or to modify our Emo:m_m_ some-
what. The most attractive modification would seem to be the fo %EEW..
suppose we adopt a version of the theory of o%o:m E._wmu Hmwn%a Emmn
which integral lexical items (i.c., stems plus &o_,:_.mﬁw_.um MMm _
inflectional affixes but not clitic elements such as Eow‘om_sonmﬂv un ergo.
subset of the rules of the phonology as lexical items, in .m.wo dictionary o
it were. Then the full word, with inflectional and clitic elements &

Kenstowicz and Kisseberth (1972),
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tached, undergoes all of the rules of the phonology. This position can
perhaps be supported by some othier observations of Halle's (1973)
about stress in Russian, though these would have to be formalized more
completely before their import could be properly assessed. On this anal-
ysis, the rule of jer-lowering (32a) would apply both at the lexjcal item
level and at the level of the full phonological word. In that way, the qual-
ity of the stem jer could be determined before that of the prefix or
preposition, as seems to be indicated. This theory would thus capture
the relevant generalization, but only 4t the cost of a major theoretical in-
novation which cannot be said to have important support elsewhere.
Until such support is forthcoming, the unpleasantly ad hoc rule (35)
would seem to be unavoidable. In any case, this problem is unconnected
with the other problems discussed iabove, and whatever solution is
adopted for it can be incorporated equally well into the grammar with
either linear rules (32) or with rules (31) applying under the revised
simultaneous convention. :

We have seen, therefore, that none of the examples which have been
discussed in the literature are, in fact; counteréxamples to principle (6).
In cach case, an alternative analysisis available, for which some evi-
dence can usually be given, such that principle (6) is’ satisfied. This
absence of counterevidence furnishes definite evidence in favor of prin-
ciple (6), for it makes it clearer that' adijacent applications of a rule are
possible exactly when they can be treated as independent, as principle
(6) requires. No alternative analysis exists, however, for the stress-loss
rule in Acoma in terms of either the simultancous or the linear applica-
tion theories. We should, accordingly, prefer the revised sinmltancous-
application principle to any of these.
- This theory produces cases such asithat of Mandarin, etc., where the
rule in fact applies everywhere it could simultaneously, and also cases
such as French, where the rule applies only in alternate positions,
depending on whether adjacent applications are independent [in terms of
{6)] or not. By allowing the rule to m@@_w to its own output, and then in-
voking the natural ordering principle of minimizing bleeding applcation,
it can also accommodate cases like that of Acoma, where two adjacent

applications are possible, but where three possible applications result in
_an alternating pattern. Other cases also exist, in which three possible
overlapping applications give rise to alternating patterns, as in Acoma,
but where two overlapping applications also give rise to such a pattern,
unlike the Acoma case. It is to such an example that we now turn.

In the Australian language Gidabal,”® there is a process of vowel

10 The data below on Gidabal are from Geytenbeek and Geytenbeek (1971), as cited by
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but only the first of these is actually applied, just as was the case in

dialum~+ba:+dag-+be.. N . .
;,ﬂu.m result is inconsistent with the original simultaneous theory, just

as in the case with more thap two overlapping mﬁm:om.:os.m ; :. is om,szMw
tent with the linear theory (since the same left-to-right mw@:mmﬂ%u 0 A_S.
will give the right results in all cases). H.u 83.5 of the HHQMMW MMdJ >
neous application convention, a form like /djalum-+ba:+da:g+be:

analyzed as (41):

j . H H\
(41) /djalum+ba+d@) n+bE

There is one violation of (6} in this form at the point (7¢) applies, which

can be eliminated by disregarding cither of the two possible applications. -

If we assume that the rule applies to its own output, the m.wmﬁ .QE be
disregarded, and the rule will apply only to Eo mm& <o€.nr it will Mro:
reapply, shortening the fourth vowel and yielding ﬁ.ro Eooﬂ.oo.ﬁ MH.MS
*djalum-+ba:+dayy+be. Let us suppose that ﬁmo w:mo is not m.mﬁ.E.:m ro
apply to its own output: in that case, the Hﬁcﬂﬁo .om Bmﬁu:w_nm the
possibility of reapplication (minimizing bleeding) is _ﬂm_oqmsr and we
are left with a choice of ways for eliminating the So_mmo.n of (6) in (41).
In that event, however, the principle of minimizing opacity .m:oém us to
make -a decision: if we disregard the first of the two womm&pm.mﬂ.ﬁraws
tions, we will derive djalum-t-ba:+da:y-+be, swaor is opaque in that it
contains an instance of a long vowel following mﬁo@mw long vowel,
which should be eliminated by (36). Eoéoa..oﬁ if we Emaomma the m%o..
ond possible application instead, we derive djalum-+ va..z(.%w.fﬂm.;
which is not opaque because the long <o€% are not adjacent. ._uwo
minimizing of opacity, then, requires us to m._maommaa the second possibil-
ity, and this results in the correct form. HEM m.xmBEn 89..5@? M con-
sistent with the revised simultancous application convention. Whereas
the linear theory characterizes the difference between the vowel mroiobm
ing rules in Slovak and in Gidabal in ﬁmﬁﬁm of the mg. hoc v.wam__sﬁmw )
right-to-left versus left-to-right application, the revised simu S:ooaw
theory characterizes this as the difference c@:aam: .wE@.m Emﬁ.oms msﬁ
rules that cannot reapply to their own output, a distinction which mus
in any event. .
_uoOuwmwMM MMS.M% that have been considered in this or.mﬁﬁnb the simulta-
neous theory adopted by Chomsky and Ialle (1968) is clearly Ea_._mmmﬁ
adequate, since it cannot deal with mo<9.mm of the cases above, The linear
theory is a distinct improvement, since it can deal with all of them ex-
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cepi the accent loss in Acoma. The revision of the simultaneous applica-
tion theory [incorporating (6) and (7)] must, however, be considered the
most nearly adequate on the basis of evidence presently available, since
it can also accommodate the Agoma example, which provides rather
striking confirmation .of its claims. It has the important merit of making
use of the same principles that govern the interaction of pairs of rules to
control the interrelation of applications of the same rule. The desirability
of such a sohition has been pointed out by Kenstowicz and Kisserberth
(1972) (who do not really claim, roﬁgmﬁ to provide a satisfactory one).
The issue cannot be considered completely closed, (if any phonological
issue ever can), due to the paucity of critical examples. Although inter.
esting, the Acoma example is isolated; and the absence of cases in which
four, five, and more applications of a rule can impinge of one another
(and where the rule can reapply to its own output) leaves room for
doubt. At present, however, it is safe to say that there is no positive evi-
dence for the theory of linear rules, land a certain amount of evidence

mm&nm:p@.401:mmwm<maom9:ro mmmEc_ﬁmbwoammﬁw:nmaou principle
along the lines of (6).



