DIPHTHONGIZATION IN THE MALMO DIALECT

Biésta Bruce

1. Definition of the WMalmd dialect. The dialect under examination in the

present study constitutes a part of the Scanian dialect (”skénska”), the
kind of Swedish used in the very south of Sweden. Malmd is the principal
town of the province of Scania ("Ské&ne") with about 250 000 inhabitants,
i.e. one fourth of the population of Scania. Scanian itself exhibits in
certain important respects phonetic characteristics quite different

from those of Standard Swedish. This is in part due to the fact that the
province is former Danish territory and only in the 17th century - after
the conguest of Scania by Sweden - did Swedish become the official
language. The particular dialect used in this part of Sweden can thus be
said to be Swedish on Danish substrate. This means that, with some over-
simplification, the "code" is identical o* quasi-identical with that of
Standard Swedish, while some of the habits of pronunciation are Danish,
or to be mare precise, East-Danish. Since the conquesf Scania has become
increasingly Swedish. According to Witting (1959) the following general
remarks can be made about the Scanian dialect from a phonetic point of
view: "Its three chief characteristics of pronunciation are, briefly:
(1) the exceptionless use of the uwular (or velar) r instead of Central
Swedish alveolar r; (2) a tendency towards a pervading diphthongization;
(3) an almost complete inversion of the intonational pattern of tonal
accents, "acute" (accent I) versus "grave" (accent II) as found in
Central Swedish'. The present study will be confined to the examination
of point 2, i.e. the diphthongization, (A brief discussion of the
definition of the concept of diphthong will be given below. So far I

use the term ‘diphthong' operationally in the sense of diphthongized

vowsl, )



2. The status of the diphthongs, To avold misunderstanding I will make

a distinction between two types of diphthong in 3cenian. The Malmd
diphthongs (as well as those of other towns in southern and western
Scania) are very recent developments. They are opposed to the diphthongs
found in northern Scania both in pronunciation - although they have
certain common features -~ and in historicel development, These north
Scanian diphthongs developed in the 15th century (Wessén). It is the
latter type of diphthong that is usually referred to in the literature
as typically Scanian, In the present Study I will concentrate upon the
Malmd type.,

When examining the diphthongs one notices a social distribution in
their use. Generally speaking, the diphthongization of the vowels 1is
regarded as socially substandard and is avoided in the "educated"
dialect,. where there is a tendency to approach the Standard Swedish
norm by using more or less "oure" vowels., It is, however, outside the
scope of this study to penetrate this "“vertical" dimension too deeply.
The diphthongs in the Malmd dialect are regarded merely as surface
manifestations of single underlying phonemes. The diphthong has no
direct distinctive Function (See for further discussion p. 5: 'short vs.
long vmwels'). Each of the diphthongs is represented in orthography by
one single grapheme, The "naive" speaker of the dialect - and indeed
often the educated speaker — is not usually conscious of his own

diphthongized vowels.

3. The vowel system in the Malm8 dialect - 1.e. the relations between the

vowels contained in the system (disregarding the physical manifestation)

is very similar to that of Standard Swedish., There are 9 vowel phonemes



in opposition to sach other, all 9 of which appear long and 7 short (CF.
Stand, Sw. 9 long vs, 9 short). Vowel length rather than vowel guality is
considered to be distinctive in Stand. Sw,, although there may be simulta-
neous differences in vowel quality.~(See Hadding-Koch -~ Abrahamson, Elert,
Lindau for discussion.) For the moment we accept this view for the Malmd
dialect too., The following vowsls are found (the same symbols are used

for long and short vowels, ignoring at this level any quality differences
between a long-short vowel pair):

/i) [ex] Jex] [yl [b:] [esl Jui] [oi] [/

/i/ /el Iyl 18/ v/ /ol o/

As shown above there are gaps for short /&/ and /e/. The choice of the

long

i

il

short

symbol /e/ instead of /§/ to cover the gep is erbitrary. It does, however,
reflect the phonetic reality. The coalescence of short /e/ and /el is a
common phenomanon in Swedish dialects. The short /4/~gap, however, is less
common. Modern Swedish /&/ has developed from an earlier back /u/—vowel,
This frontirg has also taken place in the Malmd dialect, giving long Jei/,

but the short counterpart has never been fronted.

4. The vowel target. So Far I have used diphthong in the sense of diph-

thongized vowel. As mentioned above there are assumed to be no underlying
or phonemic diphthongs in the kalmd dialect. The diphthongized vowels are
the physical manifestations of single phonemes,

Generally speaking the vowel phoneme -~ in any language - can be sald to
represent the vowel target, the ideal phonetic value at which the speaker
aims, Cach vowel, — syllable nucleus -~ has at least one target, The target
can be manifested differently in the time dimension; (i) as one steady
state throughout the vowel (monaphthong, i.e. a more or less static vowel),
(ii) in the initial part only, followed by an off-glide from the target

steady state or (iii) in the final part only preceded by @n on-glide to the



target steady state, Type (ii) and (iii) (Lehiste-Peterson [1961] "glide"
but often in every day usage referred to as "diphthongs" or "diphthongized
vowels") are dynamic as opposed to the first type, Further, there are (iv),
two~target vowels or diphthongs, ideally manifested as two steady states
linked by an intermediate glide., I shall not go further into the problem
of defining the concept of diphthong at this superficial level, as the
guestion does not seem to be crucial for the present study.

In the diphthongal realizations of the long vowel phonemes in the Malmd
dialect, it is the second part of the syllable nucleus that constitutes
the target; i.e., the target is reached with a time delay (type iii). The
diphthongization lies so to say in the initial part of the vowel; there
is usually a relatively long on-glide, sometimes even beginning with a
steady state position (Be@ Fig. 1?), Whether to classify the diphthong-
ized vowels in the Malmd dialect as diphthongs or glides - with reference
to the above definition - is an open guestion, Some of them may be inter-
preted as having two targets, others seem to have just one, If you claim

that a

- LAY ol

is @ manifestation of a target, then some of the vow-
els in the Walmd dialect could no doubt be called diphthongs (type iv).
Tt is probably futile to make this decision on phonetic grounds only.,
["Glide" according to the definitions (i1) and (iii) given above is from

now on included in the term "diphthong". ]

5, Effect of speaking rate, I believe that it is a guestion of speaking

rate, whether the targets are manifested as steady-states or not., One must
take into account that it is only in optimal situations, that a diphthong
is realized substantially as two steady states with an intermediate glide
connecting them, This optimum is seldom reached in spontaneous speech,

Thomas Gay (Haskins) has recently investigated the effect of speaking rate

on diphthongs in American English. In JAGA (DBC. 1968) he writes: "Results



indicate that onset target position and sscond formant rate of change are
fixed Features of the diphthong formant movement, while offset tearget po-
sitions arc variable ecross changes in duration.” IF this statement proves
to be true not only For Americen Cnglish it would be possible to describe
a diphthong acoustically in terms of onset steady s ate position and es-
pecially second) Formant rate of changs with an indication, whether it is
a plus— or minus~transition. At a fast speacing rate the offset targec is
never reached. In articulatory terms: the tongue is nmoving at the same
rate from one vowel position towards another indepsndently ob speaking
rate., The accuracy of hitting the target positions is just a question of

the speaking rate,

6. Thriphthongs. It has been suggested that there arc triphthongs in the

Malmd dialect, Malmberg (Sv>ms< fonetik 1968) makes the claim that triph-
thongs are common in the southern Swedish dialect and that it is possible
to discern gven more vowel huas within onz syllable nucleus, This state-
ment is however not supported by any experimental data available to ma
For the Malmd dialeoct. OF course this may depend upon the definition of
"triphthong'. Malmberg has uscd & perceptual definition: three clearly de-
scernable vowsl gualities in one syllable nucleus. Thus when the vowel
(diphthong) is for some reason being lengthsned, e.g. in emphatic pronun-
ciation, there is a greater chance to descorn more vowel gqualities, But

in my opinion it is just complicating the description of the dialect in

uestion to introduce the concept of triphthong on perceptual grounds only.

7. Short versus long vowels, 3o far I have discussed the diphthongizastion

of the long vowel phonemes, With respect to their phonetic manifestation
the 7 shart vowsls in the Malm8 dialect can be transcribed as [i ] [ e ] L’J
[ﬁ] [u] [o] [a@]q (see fig. 2)3 The short vowals — at least the more close

1 The short vowels in Malmd speech are not entirely identical in auality
with the Stand. Sw. counterparts, which I have tried to express by the
use of other phon&tno symbols for some of them, For example D{] is luoss
palatalized and Lapj is more front.



ones, are also sometimes diphthongized., In the short vowels the diphthon-
gization lies in the final part of the vowel (typ@ ii) as opposed to that
of the long vowels. The target is reached at once, arter which there is,
or may be, a gliding off the target towards & more open and central vowel
psition,

Preliminary measurements of the quantity of "short" and "long" vowels
suggest that in the Malmd dialect there is little or somectimes no differ-
ence in length between them (ef. for Stand., Sw, - Elert 64)., T would say
that the difference - in the substance - lias rather in the diphthongiza-
tion: the "long" vowels are manifested as diphthongs - with an initial on-
glide to the target; the "short" vowels arc manifested as monophthongs or
may be diphtihonaized with an offglide from the target, which ig in the
initial part of the vowel, In this sense the diphthong (diphthongized long
vowel) may be attributed a distinctive function versus the morcphthong (Dr

differently diphthongized short vovuel - See page 2 w), A minimal pair th

Jie

/burt/ (= penance) -~ [bEUL] - bott/but/ (= lived —3> [blot] may exemp

fy the statement, The difference in the Malmd dieslect is thus primarily
one of diphthongization,

Another striking fact - obvious from the spectrographic analysis - is
rhat the short vowels compared to the long vowels are usually more
"oxtreme", their position on the vowel diagram is further away from the
neutral vowel position than those of their long counterparts. (I am re-—
ferring to the second part of the long diphthongized vowelsa) Tense — lax
(3ee Jakobson-Fant-Halle 1952) reversed in the Malmd dialact? Further
investiagtion of this point may show whether this is due only to the
speaking-rate causing undershooting of the target I5 v shod some light o

the definition of the tense - lax concepts,

8. DiphthongizatiQQ; As has been mentioned above all of the long vowel

phonemes are more or less diphthongized - at least in the "pbroad" dialect.



(In the "educated" speech the diphthongization is reduced, but even if
people try to reduce the diphthongization in accordance with the Stand,
Sw, norm, it is striking that the vowels Ju:/ and /o:/ very often remain
diphthongs in their speach.) If we look more closely at the actual
diphthongization of each vowel, we will gasily find some regularities.
Spectrograms of the diphthongized vowels are shown in figure 1. The
speaker is a high school student (aged 19) and can be said to be repre-
sentative of the common Melmd dialect, i.e. neilther the extremely broad
nor the "educated" dialect., From the spectrographic data a vowel diagram ~
F1-F2 plot - (Figure ?2) has been made, Each diphthong is marked with an
arrow indicating the direction in which the diphthong glides. The short
vowels are used merely as references and are marked with a small cross,
the crossing-point of Fl-F2. The findings are atso supported by studies
of spectrograms - kindly put to my disposal by & colleague ~ of about

50 Malmd subjects with & similar background,

One regularity apparent from the spectrograms is that the first compo-
nent of each diphthong is more compact than the second component, (The
terms used here are defined in Jakobson et al, 1952,) A further obser-
vation is that the more diffuse the diphthong ends the more diffuse 1s
the beginning., A third observation is that the first part of the diphthong
is always acute, independently of the features of the second part, ‘ihen
comparing the two groups of acute vowels — the first group having a plain
target, and the second having a flat target - the latter group also starts
flat compared with the former group. If we reinterprete these findings in
articulatory terms, they would be as follows: the first component of each
long diphthongized vowel (diphthong) in the Malmd dialect is (1) more
open than the second component - the opening degrée being dependent of
that of the second part, (ii) non-back and (iii) uwsually non-round with

the exception of the front rounded vowels,



9. Grave vowels. You will make an interesting discovery if you examine the

vowel diagram (Fig. 2) a little more closely, The diphthong that is the-
realization of the phoneme /u:/ has an F2 that starts higher than that

of any other vowel (F3, however, is comparatively low). This obser—
vation is evident From the overwhelming majority of spectrograms I have
examined, The originally grave vowel has a more acute starting-point

than any of the acute vowels, In accordance with Gay's theory of the

ef fect of speaking rate on diphthongs mentioned above, the vowel Juz/,
produced at a fast speaking rate would not reach the offset target, ocone
sequently loosing some of its grave (Dr velar) quality. Thus the vowel
will become even more acute. How much of its velar guality can Ju:/ loose
without the perceptual result being affected? The same guestion is
applicable to /o:/, which also has an acute starting-point, It is
plausible that a rather insignificant glide from the onset target towafds
the offset target is sufficient for a perceptual identification of Ju:/
or /o:/. It would be of great interest to make perceptual tests in order
to see how much of the final component of the diphthong be gliminated
without the perceptual identification being lost, A transcription -~ to a
great extent supported by the spectrographic data available - of the
diphthongized Ju:/ and /o:/ would give ESD] and E{BJ. The interpretation
of the diphthongization of the vowel kl:/ as [ééaﬂ or even extremely
[égaj is in my opinion more adeguate than the traditional Eaaj. (Malmberg

1963, )

10. Acute vowgls. The vowel /i:/ is usually diphthongized EET]. A fricati-

vation of the final element of the diffuse vowels Ji:/, /y:A /¥ /, and
Ju:/ is sometimes found, but is not as emphazised in kalmd speech as in

Stand. Sw. (See Lindilom). The diphthongized Jt:/ found in fig. 1 displays



a pattern that is more representative of the "educated" Malmd dialect
than of the common dialect., The vowel is somewhat "iby-coloured! (for
definition see WMalmberg). The vowel /e;/ can be transcribed phonetically
ﬁf@}. The final component has a very high F2 and is sometimes inter—
nreted as [1]. The vowel /g:/ is less diphthongized than the other acute
vowels and may be transcribed Eééi]. The vowel in guestion exhibits a
vowel cuality that is peculiar for Malmd (and Southern Scanian) speech:.
a flattening that might be due to pharyngeal constriction. It would be
interesting to use X-ray Film to investigate this guestion, Some of the
same quality as in /£:/ is present in /h:/, diphthongized as [Egzj, This
1atter vowel ends more compact than Stand. Sw, /f:/. The transcription
of the diphthongized /y:/ should be [By]. The final part of the diphthong
is not necessarily [yj, but may also be [ij or [j]_ The initial part,
howesver, must be [ﬁj (Flattened) to give a correct identification of the
vowel. The vowel /w:/, finally, has about the same starting-point as

/y:/, i.e. the transcription is Eﬁ;]. To sum up the transcriptions:

Jii) ——> [E1] Iyl —> [By] Jus/ =3 [®0]
Je:/ —> [E2] Jui/ —> [Pe) Joi/ -3 [€0]

fg1] > [Bg]  Jpi) —> [&p)]  Jaz/ —> [EEd)

.
B

11. Neutral vowel theory, An explanation of the historical development

of the diphthongs in the Malm8 dialect is not easy to give and will be
orly speculative., I will peoint to a few Facts that may be interesting
in this connection, Regarding the vowel diagram (Fig. 2) it is apparent
that each diphthong (With perhaps one exception: the diphthongized /ﬁ:/)
starts at a fairly neutral position and ends at a more extreme position,
This is a Ffurther generalization of what has been said above about
diphthongization. T believe, however, that it is reasonable to say that

all Malmd diphthongs theoretically start at a neutral position (Schwa).
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This statement implies that the more extreme the vowel the greater will
the difference be between the first and the second component of the
diphthong. This seems to be supported by the spectrographic data to a
certain extent., In fact, then an adaptation of the first to the second
component has taken place, reducing the risk of perceptual confusiong
i,e, the closs vowels have a relatively closer beginning than the open
vowels and the front rounded vowels are rounded not only in the final
nart but already in the beginning of the diphthong to contrast more
effectively with their unrounded eguivalents, But the back vowels -
redundantly rounded because they have no back unrounded equivalents -
do not run this immeidate risk of confusion, sO the first part is not
necessarily rounded, The existence of an epenthetic vowel before the
target in the long vowels, resulting in a diphthong, might be regarded
as a coarticulation phenomenon, The vowel gesture is quite different in
the Malmt dialect compared with Stand, Sw,, where we find a well developed
coarticulation within the syllable, Prevocelie consonants in the Malmd

not appreciably influenced by following long vowels; in

7

dialect ar

[}

other words a non-synchronizing of the consonantvowel gesture might have
contributed to the development of the Malmd diphthongs. It, should,
however, be noted that even in a v(C)=syllable, i,e, when a vowel is
eyllable initial, this vowel will become a diphthong. Therefore if the
diphthong is regarded as a product of coarticulation, this fact can only
be explained by analogy. The CV(C)»syllable is more common, so the V(C)w

syllable has adopted the same pattern,

12, Diphthongization rules, Finally T will try to Formalize in phonolo-

gical rules within the general framework of generative phonology the

observations about the diphthongizetion in the Malmd dialect presented
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above (Oze for explanation of formal devices 'tound Pattern of English’
ch. 8). The generalizations to be captured in the rules should express
at least che Following facts (to repeat what has been said above ).
First: the diphthong consists of & giide segment -~ it may also be called

a semi-vowel or & non-syllabic vowel p that is inserted before the

original (long) vowel segment - the vowel phoneme, i.e. the syllabic

vowel :
e, J:“‘“i
. y - — 5yl ; ‘
(1) I i VA Bl
i
Ao | L ionql

P N . . " . ) -
The feature |+ long] here implies the Teature L+ 5tressJ, In an unstresse
position the long vowels are not diphthongized. Rule (i) mey also be
Formulated in an alternative way, namely:

+ syl z S — -
(ii) -~ GO N~ T syll + eyl
—
4 loncl 2 GO ~ G0N
. ) I N - -
The content %1 rule (i) and (ii) is almost the same. fule (1i) expresses

that the long vowel splits up into two segments, where the feature

syl

conl which may be a more elegant

ro- I
[+ long ]| appears as che segment %M
way of expressing the facts. To ;ecapitulate: a diphthong - in the
Malmd dialect - is dufinsd as a semi-vowel + a vowel.

The next step is to find a proper framework for the description of
the different vowel segments that are contained in the diphthongs.
Languages that use four opening degrees for vowels (Malmd wpesch in-

or the Chomsky-Halle (196@) feature system. Weang (Lanquage, 4 1966) uses

_ —_ — . four/
only two features -~ {i highj and li mid| to account for tongue heights.
- - o -

Accepting Wang's feature Tramework, the description of the "front" group
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of vowels will be as follows:

i e & ap
mid - + -+ -

To account for three places of production (front, central and back

vowels ) wWang uses the features palatal and velar with the redundancy rules:

[+ patatal] > [~ velar] and
(av) _
[+ velar] s [~ palatal]

If we choose for example the vowels [y] La] Lu] that represent thres
different places of production, a matrix would have the following

appearance:

pal + o -
(V) vel - - +

I believe, however, that it would be correct to have an alternative
version of Wang's redundancy rules, yilelding instead:

(vi) [» pal] ] [+ vel] and
[m vel] e L+ pal]
and thus the matrix:
vyl 1 L]
iy 0 DT

; :
+ pal , . : .
The treatment LT 6&1; to account for the bwedish La]mvowel has been pro-

posed by B. Lindblom (WPSH I, 1969)? 1 will adopt this analysis here.
Trn this connection it should be noted that che inserted vowel segment
- the &emi-vowel -~ always has the Teature [+ pal]y or even [w v&l] to
restrict it even more. This 1s the gecond generalization to be made ébout

Bmerwememe

!

o The Gwedish [¢ | is phonetically a "front" vowel, but might at this level
of representation be defined as[i B%f] (for further discussion see
Lindblom op. cit).
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Lthe diphthongization process.

I will use the feature [i labial] to distinguish between the two
groups of vowels that are produced with protruded or spread lips respec—
tively.

A binary matrix of the vowel segmente that are part of the Malmo

diphthongs — using Wang's features - 1s glven below:

(1] [e] [6] [ee] [yl [4] loe] [u] [u] [o] [a]

pal + + + + + + + + - -~
vel - - - - - - - + + + +.
(viii)  high + + - + + - + + + -
mid - + + - - + + - - + +
lab - - - - + + + + + + +

As there are only three different tongue heights = for the velar vowels in

the dialect, I have defined the vowel @ﬂ@ as [ﬁ high , which would have

+ mid

been the definition of [D] if four tongue heights were represented for
the back vowels.

Now in combining the vowel segments in the matrix to form diphthongs,
the following third generalization can be formulated: An assimilation
process with respect to tongue heights is taking place. The inserted
half-vowel adopts an opening degree that is one derree higher than that
of the original "mother” vowel, It iec possible to formelicze this process

using either binary or n-ary features, The binary model is formulated in

(ix):

. — = eyl T M{
+ syl - Con i ;éi
(ix) - con — + pal 1
.. Cj‘ hlkjh H
+ long ~j3.hlgh; d {
- . |amid | |3 m
. - . R . , + N !TH
For example if /i:/ is the original vowel with the fBaEUFBS[i; wiéi}
4 I+ high' S
the glide segment g |+ mJLHJ i.e. Le], giving the diphthong el

(wa assume so far that the glide becomes [« lab]), Using graded
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5

. - W) . : .
features - n-ary features™ - instead of binary features to account for

the tongue heights the rule would appear alternatively as (x):

- . -
e sylM“ [~ syt 1 + 5y1_m
(x) |- con ——y — eon ~ con
L+ long + p@i n high
17 o (re+1) high | | R

Replacing the features|t high] and [+ mid] by graded heicht, such that

1 refers to the highest vowel, 2 to the next highest and o on, we have

(3] [e] [£] lee] [y} [#] [ee] [=] [u] [o] (@]

(xi)  high 1 2 3 4 1 2 3 1 1 20 3
Go if the mother vowel has tongue height 1, the instrusive element has
height 2; for example [e] = height 2 - will be preceded by [£] - heiqht
3 -, [Z] by {ae] etc.
The n-ary treatment to account for the tongue heights of vowels seems to
be & simpler and more direct way than the corrvesponding binary treatment.

The "one ctep up"-principle that is present in the Malmd diphthongization
binarity -

process does illustrate this. A complement to the genuineV/binary treatment
at the systematic phonemic level (for terminology see Harms 1966 ), then
rewriting of the binary units into integers in the low level rules at the
systematic phonetic level. Tt is not clear, where in the hierarchy of

1 LEOn

phonology to insert the diphthongization discussed above. 1o 1T a super-
ficial rule close to the final phonetic output, ir is it a desper- |
lying process? A correct evaluation of the methods of treating tongue
heights of vowels for the Malmd dialect presupposes an answer to this
auestion.

Four: regarding the labialization of the vowels there is an assimilation
process going on too. The front mother vowels influence the inserted semi-

e

9 In the rules (x) and (xiii) [n] may assume one of the values L, 2, 3.




vowels with respect to the labialization, whereas thelir back equivaelents
do rot. Therefore we will have to divide the vowels into two groups:

a front (palatal) and a back (velar) group. Taking into account the
labialization process (disresarding the vowel height for the moment ) the
rule appears as (xii):

oyl

- COnN

+ pal
ok ab |

+ pal g i + syl
- - [- lab] / == |- con

~ pal |

{AKrab] /-

This labialization process may, however, be expressed otherwise by saying

vowel | ol vell . .
that before an un arE—a\lﬂLY;i L@] or LD], the glide becomes

unmarked, 1.e. [~ lab}, because the glide has the Teature L~ vel |. In
contrast a marked vowel, for example [¢], influences the glide to become
marked too, i.2. [+ lab] in this case.

In rule (xiii), which is an attempt to compress in one rule all general

Facts concerning the diphthongs expressed so far, we Find that:
- g 5

T, [ S opail [ — ]
- ;én f]g‘lab“ ] == d?¢la@} + syl
(xiii)eesf —>eeely pal / i i / - eon
- o ’
0£n+i hlhh P - Luhh\ / L Dul] | n nlqh

This rule generates the optimal diphthongs (&1, [é@]g [552]9 [ﬁy]

Ld:%] (#a], [e0], [E95], [Z8¢r], which seems to be correct. Lutput con-
straints (not yet formulated) will then operate on thie rule to jive the
final phonetic product. Further, it will be reqguired that the diphthogni~
zation process be related to other rules in the phonological component
(e.g. stress and guantity rules), which may affect some of the Teatures in

the rule (xiii).
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Tt should be emphazised that the present study 1ig only preliminary.
Tt will be used as a working hypothesis for further research. Therefore

comments will be much appreciated.
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VOWEL DIAGRAM

OF DIPHTHONGS
IN MALMO SPEFC}

Esch long diphthongized

vowe ]l 1= marked with an
arrow (solid line = Fi-
F?2; dotted line = Fi=F3)
indicating the direciinn
in which the diphthong
glides. The short vowsls
are marked with a small
crovs, the orossing-point
of F1F2.
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