
D
o
in
g
O
T

in
a
S
tr
a
itja
c
k
e
t

J
a
so
n
E
isn
e
r
(P
e
n
n
/
R
o
ch
e
ste
r)
|

U
C
L
A
,
1
4
J
u
n
e
1
9
9
9

j
e
i
s
n
e
r
@
l
i
n
c
.
c
i
s
.
u
p
e
n
n
.
e
d
u

1
.
A

q
u
e
stio
n
th
a
t
c
o
u
ld
d
riv
e
y
o
u
c
ra
z
y

W
h
a
t
co
n
stra
in
ts
d
o
es
O
T
a
llow
?
i.e.,
W
h
a
t
is
th
e
su
b
sta
n
ce
o
f
th
e
th
eo
ry
?

(1
)
S
o
m
e
clea
rly
ba
d
co
n
stra
in
ts
(b
u
t
w
h
a
t
m
a
k
es
th
em
b
a
d
?):

a
.
P
a
l
in
d
r
o
m
ic
:
T
h
e
ca
n
d
id
a
te
rea
d
s
th
e
sa
m
e
b
a
ck
w
a
rd
s
a
s
fo
rw
a
rd
s.

b
.
F
t
Q
u
in
t
:
F
eet
a
re
q
u
in
ta
ry
(5
sy
lla
b
les
o
r
m
o
ra
s).

c.
M
e
m
b
e
r
O
f
(a
,
a
a
rd
v
a
rk
,
a
a
rd
v
a
rk
s,
a
a
rd
w
o
lf,
a
a
rd
w
o
lv
e
s,
A
a
ro
n
:::):

C
a
n
d
id
a
te
m
u
st
b
e
in
th
e
sp
eci�
ed
set
o
f
su
rfa
ce
fo
rm
s.

d
.
M
a
t
c
h
e
sO
u
t
p
u
t
O
f
S
P
E
:
T
h
e
o
u
tp
u
t
m
a
tch
es
th
e
resu
lt
o
f
a
p
p
ly
in
g

C
h
o
m
sk
y
&
H
a
lle
(1
9
6
8
)
to
th
e
in
p
u
t.

(2
)
S
o
m
e
clea
rly
o
k
a
y
co
n
stra
in
ts
(b
u
t
w
h
a
t
m
a
k
es
th
em
o
kay
?):

a
.
C
l
a
sh
-A
T
R
:
L
ow
v
ow
els
m
ay
n
o
t
b
ea
r
th
e
a
t
r
fea
tu
re.

b
.
O
n
se
t
:
E
v
ery
sy
lla
b
le
m
u
st
sta
rt
w
ith
a
co
n
so
n
a
n
t.

(3
)
S
o
m
e
q
u
estio
n
a
b
le
co
n
stra
in
ts,
b
y
th
e
sta
n
d
a
rd
s
o
f
d
eriva
tio
n
a
l
p
h
o
n
o
lo
g
y
:

a
.
F
t
B
in
:
F
eet
a
re
b
in
a
ry
(2
sy
lla
b
les
o
r
m
o
ra
s).

b
.
A
l
ig
n
-L
(F
o
o
t,
P
rW
d
):
T
h
e
su
m
o
f
a
ll
d
ista
n
ces
fro
m
left
ed
g
es
o
f
feet
to

th
e
left
ed
g
e
o
f
th
e
P
rW
d
is
m
in
im
ized
.
(F
o
r
co
n
seq
u
en
ces
see
(3
4
).)

c.
H
a
lf
th
e
co
n
stra
in
ts
th
a
t
�
rst-y
ea
r
p
h
o
n
o
lo
g
y
stu
d
en
ts
m
a
k
e
u
p
.

R
ea
so
n
s
to
try
to
fo
rm
a
lize
O
T
,
ra
th
er
th
a
n
a
llow
in
g
a
d
h
o
c
E
n
g
lish
co
n
stra
in
ts:

(4
)
a
.
R
esu
lts
in
a
n
ex
p
licit,
fa
lsi�
a
b
le
th
eo
ry
o
f
U
G

b
.
S
im
p
li�
es
th
a
t
th
eo
ry,
ex
p
o
sin
g
fo
rm
a
l
sim
ila
rities
a
m
o
n
g
co
n
stra
in
ts

c.
E
n
a
b
les
co
m
p
u
ta
tio
n
a
l
w
o
rk
(e.g
.,
E
isn
er
1
9
9
7
b
)

(to
o
ls
fo
r
lin
g
u
ists;
a
lg
o
rith
m
s
fo
r
g
en
era
tio
n
,
p
a
rsin
g
,
a
cq
u
isitio
n
;
th
eo
rem
s
o
n

ex
p
ressiv
e
p
ow
er)

d
.
C
o
n
stra
in
s
lin
g
u
istic
d
escrip
tio
n

e.
A
id
s
d
escrip
tiv
e
w
o
rk
b
y
p
rov
id
in
g
w
ell-m
o
tiva
ted
a
n
d
w
ell-fo
rm
a
lized

co
n
stra
in
ts
a
n
d
rep
resen
ta
tio
n
s

(m
a
n
y
co
n
stra
in
ts
g
iv
en
in
fo
rm
a
lly
in
th
e
litera
tu
re,
in
clu
d
in
g
G
A
,
d
o
n
o
t

sp
ecify
h
ow
to
co
u
n
t
v
io
la
tio
n
s
in
a
ll
circu
m
sta
n
ces)

T
h
e
fo
rm
a
liza
tio
n
sk
etch
ed
in
th
is
ta
lk
is
ca
lled
O
T
P
|
O
T
w
ith
p
rim
itiv
e

co
n
stra
in
ts.

(5
)
Id
en
tify
in
g
su
ch
co
re
co
n
stra
in
ts
is
a
t
th
e
cen
ter
o
f
th
e
O
T
p
ro
g
ra
m
:

\
T
h
e
d
a
n
g
er,
th
erefo
re,
lies
in
:
:
:clin
g
in
g
to
a
co
n
cep
tio
n
o
f
U
n
iv
ersa
l
G
ra
m
m
a
r

a
s
little
m
o
re
th
a
n
a
lo
o
se
o
rg
a
n
izin
g
fra
m
ew
o
rk
fo
r
g
ra
m
m
a
rs.
A
m
u
ch
stro
n
g
er

sta
n
ce,
in
clo
se
a
cco
rd
w
ith
th
e
th
ru
st
o
f
recen
t
w
o
rk
,
is
ava
ila
b
le
:
:
:
U
n
iv
e
rsa
l

G
ra
m
m
a
r
ca
n
su
p
p
ly
th
e
v
e
ry
su
b
sta
n
ce
fro
m

w
h
ic
h
g
ra
m
m
a
rs
a
re
b
u
ilt:
a
se
t

1

o
f
h
ig
h
ly
g
e
n
e
ra
l
co
n
stra
in
ts,
w
h
ic
h
,
th
ro
u
g
h
ra
n
k
in
g
,
in
te
ra
c
t
to
p
ro
d
u
ce
th
e

ela
b
o
ra
te
p
a
rticu
la
rity
o
f
in
d
iv
id
u
a
l
la
n
g
u
a
g
es."

(P
rin
ce
&
S
m
o
len
sk
y
1
9
9
3
,

p
.
1
9
8
)

(see
a
lso
S
m
o
len
sk
y
1
9
9
5
,
G
reen
1
9
9
4
)

2
.
T
ra
v
e
lin
g
th
e
W
e
b
in
se
a
rch
o
f
tru
th

S
u
p
p
o
se
w
e
h
a
d
a
set
C
o
n
o
f
co
re
co
n
stra
in
ts
fo
r
p
h
o
n
o
lo
g
y
|
sim
p
le
m
ech
a
n
ism
s

th
a
t
co
u
ld
b
e
u
sed
to
b
u
ild
u
p
a
ll
th
e
b
a
sic
p
h
o
n
o
lo
g
ica
l
p
h
en
o
m
en
a
.
W
h
a
t
w
o
u
ld
it

lo
o
k
lik
e?

A
sk
:
W
h
a
t
fo
rm
a
l
d
ev
ices
a
re
reg
u
la
rly
u
sed
b
y
co
n
stra
in
ts
in
th
e
litera
tu
re?

(6
)
a
.
N
a
sV
o
i

(It^o
,
M
ester,
&
P
a
d
g
ett
1
9
9
6
)

\
E
v
ery
n
a
sa
l
seg
m
en
t
m
u
st
b
e
lin
k
ed
to
so
m
e
v
o
icin
g
fea
tu
re."

b
.
O
n
se
t

A
l
ig
n
(�
,
L
,
C
,
L
) �
(eq
u
iva
len
t)

(P
rin
ce
&
S
m
o
len
sk
y
1
9
9
3
)

(M
cC
a
rth
y
&
P
rin
ce
1
9
9
3
)

\
E
v
ery
sy
lla
b
le
m
u
st
b
eg
in
w
ith
(b
e
left-a
lig
n
ed
w
ith
)
so
m
e
co
n
so
n
a
n
t."

c.
C
o
m
m
o
n
th
rea
d
:
\
E
v
ery
:::so
m
e."

8
�
,
9
�
su
ch
th
a
t
�
a
n
d
�
sta
n
d
in
su
ch
-a
n
d
-su
ch
lo
ca
l
rela
tio
n
sh
ip
.

If
w
e
a
llow
�
a
n
d
�
to
b
e
ed
g
es
(a
s
o
n
e
o
p
tio
n
),
w
e
o
n
ly
n
eed
o
n
e
k
in
d
o
f
lo
ca
l

rela
tio
n
sh
ip
|
te
m
p
o
ra
l
co
o
c
u
rre
n
ce:

(7
)
T
h
e
p
rim
itiv
e
im
p
lic
a
tio
n
fa
m
ily.

�

!

�

m
ea
n
s:
8
�
,
9
�
su
ch
th
a
t
�
a
n
d
�
co
in
cid
e
tem
p
o
ra
lly.

(8
)
R
ew
rite
(6
):

a
.
n
a
s
!

v
o
i:
8
n
a
s,
9
v
o
i
su
ch
th
a
t
n
a
s
a
n
d
v
o
i
co
in
cid
e
tem
p
o
ra
lly.

b
.
�
[
!

C
[:
8
�
[,
9
C
[
su
ch
th
a
t
�
[
a
n
d
C
[
co
in
cid
e
tem
p
o
ra
lly.

T
h
u
s
w
e
ca
n
reg
a
rd
a
lig
n
m
en
t
a
s
\
ed
g
e
licen
sin
g
."
(O
r
licen
sin
g
is
\
fea
tu
re

a
lig
n
m
en
t."
)
W
e
ca
n
a
lso
m
ix
referen
ces
to
ed
g
es
a
n
d
in
terio
rs:

(9
)
F

!

]�
:
E
v
ery
fo
o
t
m
u
st
cro
ss
a
m
o
ra
b
o
u
n
d
a
ry.
(N
o
d
eg
en
era
te
feet.)

(=
M
in
-2
m
:
G
reen
&
K
en
stow
icz
1
9
9
5
)

L
ik
e
G
A
,
p
rim
itiv
e
im
p
lica
tio
n
is
fo
rm
a
l
ra
th
er
th
a
n
su
b
sta
n
tiv
e:

O
n
se
t
:
�
[
!

C
[,
N
o
O
n
se
t
:
�
[
!

V
[,
C
o
d
a
:
]�
!

]C
,
a
n
d
N
o
C
o
d
a
:

]�
!

]V
a
re
a
ll
eq
u
a
lly
ea
sy
to
ex
p
ress
u
sin
g
th
is
fa
m
ily.
S
o
a
s
in
o
th
er
th
eo
ries,

U
G
m
u
st
still
sta
te
th
a
t
O
n
se
t
a
n
d
N
o
C
o
d
a
a
re
stro
n
g
ly
p
referred
b
y
h
u
m
a
n

g
ra
m
m
a
rs
(ju
st
a
s
it
m
u
st
sta
te
a
n
y
u
n
iv
ersa
l
ra
n
k
in
g
s).
(T
h
e
d
isp
referred
co
n
-

stra
in
ts
m
ay
still
b
e
u
sefu
l:
e.g
.,
H
a
m
m
o
n
d
1
9
9
5
p
ro
p
o
ses
a
N
o
O
n
se
t
co
n
stra
in
t

fo
r
stressless
sy
lla
b
les.
S
ee
G
reen
1
9
9
4
o
n
m
eta
co
n
stra
in
ts.)

M
cC
a
rth
y
&
P
rin
ce
(1
9
9
3
)
h
av
e
p
rev
io
u
sly
n
o
ted
th
a
t
a
lig
n
m
en
t
p
lay
s
a
u
n
ify
in
g

ro
le,
a
n
d
h
av
e
su
g
g
ested
th
a
t
it's
th
e
co
re
m
ech
a
n
ism
fo
r
a
ll
o
f
p
h
o
n
o
lo
g
y
:

(1
0
)
a
.
\
T
h
ese
ex
a
m
p
les
o
n
ly
h
in
t
a
t
th
e
g
en
era
lity
o
f
th
e
p
h
en
o
m
en
o
n
to
b
e
ex
p
lo
red

2



h
ere,
w
h
ich
ex
ten
d
s
to
in
clu
d
e
a
ll
th
e
va
rio
u
s
w
ay
s
th
a
t
co
n
stitu
en
ts
m
ay
b
e

en
jo
in
ed
to
sh
a
re
a
n
ed
g
e
in
p
ro
so
d
y
a
n
d
m
o
rp
h
o
lo
g
y.
D
a
ta
lik
e
th
ese
h
av
e
b
een

g
iv
en
w
id
ely
d
isp
a
ra
te
trea
tm
en
ts
in
th
e
litera
tu
re
:
:
:"
(p
.
1
)

b
.
\
T
a
k
en
to
g
eth
er
w
ith
X
-lik
e
restrictio
n
s
o
n
im
m
ed
ia
te
d
o
m
in
a
tio
n
a
n
d
in
ter-

p
reted
w
ith
in
th
e
a
p
p
ro
p
ria
te
th
eo
ry
o
f
co
n
stra
in
t
sa
tisfa
ctio
n
,
G
A

p
ro
v
id
e
s
a

m
ec
h
a
n
ism

fo
r
co
m
p
le
te
ly
sp
ec
<ify
in
g
a
c
la
ss
o
f
fo
rm
a
l
la
n
g
u
a
g
e
s
th
a
t,
w
h
en
su
b
-

sta
n
tiv
e
p
a
ra
m
eters
a
re
set,
o
u
g
h
t
to
be
a
ll-b
u
t-co
e
x
te
n
siv
e
w
ith
p
o
ssib
le
h
u
m
a
n

la
n
g
u
a
g
e
s."
(p
.
2
)

A
seco
n
d
co
n
stra
in
t
fa
m
ily
:

A
b
ov
e,
w
e
u
n
i�
ed
fea
tu
re
licen
sin
g
a
n
d
a
lig
n
m
en
t.

T
h
e
o
p
p
o
site
o
f
fea
tu
re
licen
sin
g
is
fea
tu
re
cla
sh
.

T
h
e
o
p
p
o
site
o
f
a
lig
n
m
en
t
is
d
isa
lig
n
m
en
t,
i.e.,
ed
g
e
cla
sh
.

(1
1
)
a
.
*
[low
,
a
t
r
]

(C
o
le
&
K
isseb
erth
1
9
9
4
)

\
L
ow
fea
tu
res
a
re
in
co
m
p
a
tib
le
w
ith
a
t
r

fea
tu
res."

b
.
N
o
n
f
in
a
l
it
y
=
*
A
l
ig
n
(P
rW
d
,
R
,
F
,
R
)

(e.g
.,
B
u
ck
ley
1
9
9
5
)

\
P
ro
so
d
ic
w
o
rd
s
m
ay
n
o
t
b
e
rig
h
t-a
lig
n
ed
w
ith
feet."

(1
2
)
T
h
e
p
rim
itiv
e
c
la
sh
fa
m
ily.

�

?

�

m
ea
n
s:
8
�
,
69
�
su
ch
th
a
t
�
a
n
d
�
co
in
cid
e
tem
p
o
ra
lly.

[cf.
(7
)]

E
q
u
iva
len
tly
:
8
�
8
�
,
�
a
n
d
�
a
re
tem
p
o
ra
lly
d
isjo
in
t.

(1
3
)
R
ew
rite
(1
1
):

a
.
lo
w

?

a
t
r
:
A
ll
lo
w
a
n
d
a
t
r
fea
tu
res
a
re
tem
p
o
ra
lly
d
isjo
in
t.

b
.
]
P
r
W

d

?
]F
:
E
a
ch
]
P
r
W

d

d
o
es
n
o
t
co
in
cid
e
w
ith
(fa
ll
o
n
)
a
n
y
]F
.

A
g
a
in
,
th
is
fo
rm
u
la
tio
n
su
g
g
ests
w
e
ca
n
m
ix
ed
g
es
a
n
d
in
terio
rs,
a
n
d
w
e
ca
n
:

(1
4
)
F

?
M

[:
A
fo
o
t
m
ay
n
o
t
cro
ss
a
m
o
rp
h
em
e
b
o
u
n
d
a
ry.

(=
T
a
u
t
o
-F
,
C
row
h
u
rst
1
9
9
4
)

(In
fa
ct,
(1
4
)
is
m
o
re
p
la
u
sib
le
th
a
n
C
row
h
u
rst's
fo
rm
u
la
tio
n
,
*
F
[
�
M

[
�
]F
.

It
w
o
u
ld
b
e
su
rp
risin
g
to
�
n
d
a
la
n
g
u
a
g
e
th
a
t
cru
cia
lly
b
lo
ck
ed
M

[
o
n
ly
w
h
ere

C
row
h
u
rst
sta
tes,
w
h
ile
still
a
llow
in
g
it
to
in
terru
p
t
a
sy
lla
b
le
o
r
a
tern
a
ry
fo
o
t.)

N
u
ll
h
y
p
o
th
e
sis:
T
h
ese
tw
o
fa
m
ilies
o
f
lo
ca
l
p
rim
itiv
e
co
n
stra
in
ts
|
im
p
lica
tio
n
a
n
d

cla
sh
|
a
re
th
e
o
n
ly
o
n
es
n
eed
ed
.

�

!

�
say
s
th
a
t
�
's
a
ttra
ct
�
's.

�

?

�
say
s
th
a
t
�
's
rep
el
�
's.

3
.
W
h
a
t
re
p
re
se
n
ta
tio
n
s
a
re
b
e
in
g
c
o
n
stra
in
e
d
?

T
h
e
p
rim
itiv
e
co
n
stra
in
ts
co
n
sta
n
tly
refer
to
ed
g
es,
a
n
d
n
ev
er
refer
to
a
sso
cia
tio
n

lin
es.
S
o
th
ey
a
re
ea
siest
to
in
terp
ret
if
w
e
a
ssu
m
e
th
a
t
n
k
is
rep
resen
ted
a
s
in
(1
5
b
),

3

n
o
t
(1
5
a
).
T
h
is
rep
resen
ta
tio
n
is
in
sp
ired
b
y
O
p
tim
a
l
D
o
m
a
in
s
T
h
eo
ry
(C
o
le
&

K
isseb
erth
1
9
9
4
)
a
n
d
C
o
rresp
o
n
d
en
ce
T
h
eo
ry
(M
cC
a
rth
y
&
P
rin
ce
1
9
9
5
).

(1
5
)
a
.

v
o
i

n
a
s
/

|
/

C

C

\

/

v
e
l

(G
o
ld
sm
ith

1
9
9
0
)

b
.

v
o
i [

]v
o
i

n
a
s [

]n
a
s

C
[

C
[]C

]C

v
e
l [

]v
e
l

�
!
�
!
tim
e
lin
e�
!
�
!

(T
h
e
tim
elin
e
is
rea
lly
ju
st
a
n
o
rd
ered
set
o
f
ed
g
e

b
ra
ck
ets.
T
h
u
s,
o
n
ly
h
o
rizo
n
ta
l
o
rd
er
m
a
tters
in
th
e

d
raw
in
g
a
b
ov
e.
Ig
n
o
re
sp
a
cin
g
a
n
d
v
ertica
l
o
rd
er.)

c.
E
a
sy
to
see
th
a
t
(1
5
b
)
v
io
la
tes
th
e
p
ro
g
ressiv
e
v
o
icin
g
co
n
stra
in
t
]v
o
i
?
C
[.

(1
6
)
K
ey
ch
a
ra
cteristics
o
f
th
e
n
ew
rep
resen
ta
tio
n
:

a
.
C
o
n
stitu
en
ts

o
a
t
a
lo
n
g
a
tim
e
lin
e.

E
x
a
m
p
le
co
n
stitu
en
ts:
n
a
s
(a
u
to
seg
m
en
ta
l),
�
(p
ro
so
d
ic),
x
(stress

m
a
rk
),
S
te
m

(m
o
rp
h
o
lo
g
ica
l),
H
-d
o
m
a
in
(fea
tu
re
d
o
m
a
in
)

b
.
T
h
e
tim
elin
e
is
co
n
tin
u
o
u
s,
n
o
t
d
iv
id
ed
in
to
seg
m
en
ts.

c.
A
ll
co
n
stitu
en
ts
h
av
e
w
id
th
a
n
d
ed
g
es.
T
h
u
s
w
e
ca
n
refer
n
a
tu
ra
lly
to
th
e

ed
g
es
o
f
sy
lla
b
les
(o
r
m
o
rp
h
em
es)
w
h
o
se
seg
m
en
ta
l
fea
tu
res
a
re
sca
ttered

a
cro
ss
m
u
ltip
le
tiers
a
n
d
p
erh
a
p
s
sh
a
red
w
ith
o
th
er
sy
lla
b
les
(cf.
It^o
&

M
ester
1
9
9
4
).

d
.
F
o
r
a
u
to
seg
m
en
ts
w
ith
w
id
th
,
su
ch
a
s
[n
a
s],
th
in
k
o
f
p
h
o
n
etic
g
estu
res.

(1
5
b
),
w
h
ich
b
eg
in
s
w
ith
sim
u
lta
n
eo
u
s
n
a
s [
(=
low
er
th
e
v
elu
m
)
a
n
d
v
o
i [

(=
b
eg
in
v
ib
ra
tio
n
o
f
th
e
v
o
ca
l
fo
ld
s).
T
h
e
p
rim
itiv
e
co
n
stra
in
ts
ca
n
o
n
ly

a
�
ect
th
e
o
rd
e
r
o
f
b
ra
ck
et
ed
g
es;
it
is
u
p
to
th
e
p
h
o
n
etic
co
m
p
o
n
en
t
to

d
eterm
in
e
a
ctu
a
l
d
u
ra
tio
n
s.

e.
A
sso
cia
tio
n
o
r
C
o
rresp
o
n
d
en
ce
o
f
tw
o
co
n
stitu
en
ts
is
in
d
ica
ted
b
y
h
av
in
g

th
em
ov
erla
p
.
(In
d
ep
en
d
en
tly
p
ro
p
o
sed
b
y
B
ird
&
K
lein
1
9
9
0
.)
E
.g
.,
th
e

v
ela
r
g
estu
re
in
ca
n
d
id
a
te
(1
5
b
)
sp
a
n
s
b
o
th
co
n
so
n
a
n
ts.

f.
N
o
n
eed
fo
r
fa
ith
fu
ln
ess
co
n
stra
in
ts
o
n
th
e
in
sertio
n
,
d
eletio
n
,
o
r
relo
ca
tio
n

o
f
a
sso
cia
tio
n
lin
es
(cf.
K
irch
n
er
1
9
9
3
,
M
y
ers
1
9
9
4
,
F
�ery
1
9
9
4
).

g
.
N
o
n
eed
fo
r
(in
v
io
la
b
le)
w
ell-fo
rm
ed
n
ess
co
n
stra
in
ts
a
g
a
in
st
g
a
p
p
in
g
o
r

cro
ssin
g
o
f
a
sso
cia
tio
n
s
(cf.
K
irch
n
er
1
9
9
3
,
F
�ery
1
9
9
4
,
O
o
sten
d
o
rp
1
9
9
5
).

h
.
N
o
n
eed
fo
r
C
o
rresp
o
n
d
en
ce
in
d
ices.

(1
7
)
W
h
ere
d
o
th
ese
rep
resen
ta
tio
n
s
co
m
e
fro
m
?
T
h
e
b
eh
av
io
r
o
f
G
e
n
:

a
.
H
y
p
o
th
e
sis:
G
e
n
ca
n
't
d
o
a
n
y
th
in
g
fa
n
cy,
lik
e
p
a
lin
d
ro
m
es|
n
o
th
in
g
th
a
t

th
e
p
rim
itiv
e
co
n
stra
in
ts
co
u
ld
n
't
a
lso
h
a
n
d
le.
S
o
fo
r
co
n
v
en
ien
ce,
let's

m
a
k
e
G
en
a
s
sim
p
le
a
s
p
o
ssib
le,
a
n
d
let
u
n
d
o
m
in
a
ted
co
n
stra
in
ts
clea
n
u
p

th
e
h
u
g
e
u
n
b
rid
led
ca
n
d
id
a
te
set
th
a
t
resu
lts.

b
.
G
en
p
la
ces
co
n
stitu
en
ts
free
ly
a
lo
n
g
th
e
co
n
tin
u
o
u
s
tim
elin
e.

T
h
a
t
is,
a
s
fa
r
a
s
G
en
is
co
n
cern
ed
,
b
ra
ck
ets
m
ay
la
n
d
a
n
y
w
h
ere.

C
o
n
d
itio
n
s
su
ch
a
s
th
e
p
ro
so
d
ic
h
iera
rch
y
a
re
en
fo
rced
b
y
u
n
d
o
m
in
a
ted

p
rim
itiv
e
co
n
stra
in
ts,
n
o
t
b
y
G
en
.

c.
H
ow
ev
er,
G
en
req
u
ires
th
a
t
ed
g
e
b
ra
ck
ets
co
m
e
in
m
a
tch
ed
p
a
irs.
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d
.
G
en
a
lso
d
o
es
n
o
t
a
llow
d
istin
ct
co
n
stitu
en
ts
o
f
th
e
sa
m
e
ty
p
e
(e.g
.,
tw
o

sy
lla
b
les
o
r
tw
o
la
b
a
u
to
seg
m
en
ts)
to
ov
erla
p
.
(E
lem
en
ts
o
n
th
e
sa
m
e
tier

n
ev
er
lin
k
to
ea
ch
o
th
er.)

e.
G
en
is
free
o
n
ly
w
ith
reg
a
rd
to
o
u
tp
u
t
m
a
teria
l.
It
is
fo
rced
to
p
la
ce
a
co
p
y

o
f
th
e
in
p
u
t
m
a
teria
l
in
to
ev
ery
ca
n
d
id
a
te,
o
n
its
ow
n
tier,
fo
r
p
u
rp
o
ses
o
f

I-O
C
o
rresp
o
n
d
en
ce.
(C
f.
C
o
n
ta
in
m
en
t
(P
rin
ce
&
S
m
o
len
sk
y
1
9
9
3
),
S
trict

C
o
n
sisten
cy
C
o
n
stra
in
t
(P
o
lg
a
rd
i
1
9
9
5
).)

(1
8
)
B
eca
u
se
th
e
tim
elin
e
is
co
n
tin
u
o
u
s
ra
th
er
th
a
n
d
iv
id
ed
in
to
seg
m
en
ts,
b
ra
ck
ets

ca
n
fa
ll
in
m
id
-seg
m
en
t:

a
.
C
o
n
to
u
r
to
n
es:

H

[

]H
L
[

]L

V
[

]V

H
. . .
\

L

. . .

\

/

...

v
o
w
e
l

b
.
G
em
in
a
tes
(lo
n
g
v
ow
els
a
re
sim
ila
r):

�
[

][�

]�

C
[

]C

C
[

]C

V
[

]V

V
[

]V

�

�

/
|
\

/
|

C

V

C

V

4
.
D
o
n
n
in
g
th
e
stra
itja
ck
e
t

(1
9
)

F
o
rm
a
l
sta
tem
en
t
o
f
th
e
p
rim
itiv
e
co
n
stra
in
t
fa
m
ilies:

a
.
�

!

�
:
E
a
ch
�
tem
p
o
ra
lly
ov
erla
p
s
so
m
e
�
.

S
co
rin
g
:
E
a
ch
�
w
ith
o
u
t
a
�
in
cu
rs
o
n
e
v
io
la
tio
n
m
a
rk
.

b
.
�

?

�
:
E
a
ch
�
tem
p
o
ra
lly
ov
erla
p
s
n
o
�
.

S
co
rin
g
:
E
a
ch
ov
erla
p
in
cu
rs
o
n
e
v
io
la
tio
n
m
a
rk
.

(2
0
)
W
h
a
t
ca
n
�
a
n
d
�
b
e?

a
.
E
d
g
e
s
su
ch
a
s
lo
w
[
o
r
]lo
w

.

b
.
In
te
rio
rs
su
ch
a
s
lo
w
.

D
en
o
te
o
n
ly
th
e
in
terio
r
o
f
a
co
n
stitu
en
t,
w
ith
o
u
t
its
ed
g
e
s.

T
h
u
s,
lo
w
a
n
d
a
t
r
d
o
n
o
t
ov
erla
p
h
ere:

A
T
R
[

]A
T
R

lo
w
[

]lo
w

I.e.,
th
e
a
b
ov
e
ca
n
d
id
a
te
sa
tis�
es
lo
w

?

a
t
r
b
u
t
v
io
la
tes
lo
w

!

a
t
r
.

c.
C
o
n
ju
n
c
tio
n
s
a
n
d
d
isju
n
c
tio
n
s
a
s
in
(2
1
).

(D
isp
referred
in
a
n
a
ly
ses,
o
n
g
ro
u
n
d
s
o
f
th
eir
g
rea
ter
co
m
p
lex
ity
|
th
ey

refer
to
m
o
re
fea
tu
res.)

(2
1
)
O
cca
sio
n
a
lly,
m
u
st
a
llow
th
e
fo
llow
in
g
g
en
era
lized
fo
rm
s
o
f
(1
9
).
I
p
ro
p
o
se
to

lim
it
co
n
ju
n
ctio
n
/
d
isju
n
ctio
n
to
th
ese
co
n
�
g
u
ra
tio
n
s
o
n
ly.

a
.
(
�
1
a
n
d
�
2
a
n
d
:
::)
!

(
�
1
o
r
�
2
o
r
:::)

S
co
rin
g:
V
io
la
ted
o
n
ce
b
y
ea
ch
set
o
f
o
b
jects
f
A
1
;
A
2
;::
:g
o
f
ty
p
es

�
1
;�
2
;
:::
resp
ectiv
ely
th
a
t
a
ll
ov
erla
p
o
n
th
e
tim
elin
e
a
n
d
w
h
o
se

in
tersectio
n
d
o
es
n
o
t
ov
erla
p
a
n
y
o
b
ject
o
f
ty
p
e
�
1
;�
2
;:
::.

b
.
(
�
1
a
n
d
�
2
a
n
d
:
::)
?

(
�
1
a
n
d
�
2
a
n
d
:::)

5

S
co
rin
g:
V
io
la
ted
o
n
ce
b
y
ea
ch
set
o
f
o
b
jects
f
A
1
;A
2
;:
::;
B
1
;B
2
;
::
:g

o
f
ty
p
es
�
1
;�
2
;::
:;
�
1 ;
�
2 ;
:::
resp
ectiv
ely
th
a
t
a
ll
ov
erla
p
o
n
th
e

tim
elin
e.

(C
o
u
ld
a
lso
b
e
n
o
ta
ted
:
�
1

?

�
2

?

�
�
�
?

�
1

?

�
2

?

�
�
�.)

E
a
ch
v
io
la
tio
n
m
a
rk
is
still
trig
g
ered
in
d
iv
id
u
a
lly
b
y
a
b
a
d
lo
ca
l
co
n
d
itio
n
in

th
e
ca
n
d
id
a
te,
e.g
.,
a
m
o
m
en
t
o
n
th
e
tim
elin
e
w
h
en
certa
in
ed
g
es
a
re
p
resen
t

a
n
d
o
th
ers
a
re
n
o
t.

N
o
te
th
a
t
so
m
e
co
n
stra
in
ts
req
u
ire
crisp
a
lig
n
m
en
t
o
f
ed
g
es
(
x
[
!

y [),
w
h
ile
o
th
ers

a
re
w
ea
k
er
a
n
d
req
u
ire
o
n
ly
ov
erla
p
(x
!

y
),
a
llow
in
g
sp
rea
d
in
g
.
(C
f.
th
e
v
io
la
b
le

C
r
isp
E
d
g
e
co
n
stra
in
t
o
f
It^o
&
M
ester
(1
9
9
4
).)

5
.
In
p
u
t
a
n
d
o
u
tp
u
t

I-O
C
o
rresp
o
n
d
en
ce
(b
etw
een
in
p
u
t
a
n
d
o
u
tp
u
t
fea
tu
res):
S
ig
n
a
led
b
y
a
lig
n
m
en
t

b
etw
een
in
p
u
t
a
n
d
o
u
tp
u
t
tiers.

C
o
rresp
o
n
d
en
ce
rela
tio
n
s
w
ith
a
n
d
w
ith
o
u
t
sp
rea
d
in
g
:

(2
2
)

a
.

v
o
i [

]v
o
i

v
o
i [

]v
o
i

P
erfect
fa
ith
fu
ln
ess

b
.

v
o
i [

]v
o
i

V
io
la
tes
M
a
x
-IO
(P
a
r
se
):
v
o
i
!

v
o
i

c.

v
o
i [

]v
o
i

V
io
la
tes
D
e
p
-IO
(F
il
l
):
v
o
i
!

v
o
i

d
.

v
o
i [

]v
o
i

v
o
i [

]v
o
i

L
ik
e
(a
),
th
is
sp
rea
d
v
ersio
n
sa
tis�
es
P
a
r
se
&
F
il
l
,

w
h
ich
o
n
ly
req
u
ire
ov
erla
p
.
S
p
rea
d
in
g
m
ay
b
e
req
u
ired

to
sa
tisfy
so
m
e
o
th
er
co
n
stra
in
t.
O
n
th
e
o
th
er
h
a
n
d
,

va
rio
u
s
co
n
stra
in
ts
ca
n
b
e
in
v
o
k
ed
a
g
a
in
st
sp
rea
d
in
g
:

eith
er
v
o
i
?
]v
o
i

o
r
]v
o
i
!

]v
o
i

o
r
]v
o
i
!

]v
o
i

co
u
ld

b
e
u
sed
to
b
lo
ck
(d
).
(C
f.
Y
ip
,
1
9
9
4
:2
1
,fn
.
1
1
,
o
n

M
S
e
g
v
s.
*
In
sert
S
tru
ctu
re)

T
h
u
s,
th
e
tim
elin
e
m
ech
a
n
ism
u
n
i�
es
C
o
rresp
o
n
d
en
ce
rela
tio
n
s
w
ith
a
u
to
seg
m
en
ta
l

a
sso
cia
tio
n
s.
B
o
th
a
re
en
co
d
ed
b
y
ov
erla
p
o
n
th
e
co
n
stitu
en
t
tim
elin
e.
T
h
is

esh
es

o
u
t
a
p
ro
p
o
sa
l
o
f
M
cC
a
rth
y
&
P
rin
ce
(1
9
9
5
):

(2
3
)
\
T
h
e
re-ca
stin
g
o
f
a
u
to
seg
m
en
ta
l
a
sso
cia
tio
n
in
term
s
o
f
co
rresp
o
n
d
en
ce
rela
tio
n
s

m
ay
b
e
ex
p
ected
to
h
av
e
co
n
seq
u
en
ces
fo
r
th
e
a
n
a
ly
sis
o
f
to
n
a
l,
h
a
rm
o
n
ic,
a
n
d

rela
ted
p
h
en
o
m
en
a
.
W
e
d
o
n
o
t
ex
p
lo
re
th
ese
id
ea
s
h
ere,
th
o
u
g
h
th
ey
a
re
clea
rly

w
o
rth
d
ev
elo
p
in
g
."
(p
.
2
2
)

T
ra
d
itio
n
a
l
v
ie
w
:
T
h
e
in
p
u
t
to
G
en
is
a
n
u
n
d
erly
in
g
fo
rm
d
raw
n
fro
m
th
e
lex
ico
n
.

G
en
(x
)
p
ro
d
u
ces
a
ll
ca
n
d
id
a
tes
w
h
o
se
in
p
u
t
tiers
e
x
a
c
tly
e
n
co
d
e
x
.

B
ro
a
d
e
r
v
ie
w
(T
ra
n
el
1
9
9
4
):
T
h
e
in
p
u
t
to
G
en
is
a
n
a
b
stra
ct
m
o
rp
h
em
e
(o
r
seq
u
en
ce
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th
ereo
f).
G
en
(x
)
p
ro
d
u
ces
a
ll
ca
n
d
id
a
tes
w
h
o
se
in
p
u
t
tiers
a
re
co
m
p
a
tib
le
w
ith
x
.
S
o

G
en
p
ick
s
th
e
u
n
d
erly
in
g
fo
rm
(s).

C
o
m
p
etin
g
ca
n
d
id
a
tes
m
ay
th
en
d
i�
er
to
so
m
e
ex
ten
t
ev
en
o
n
th
eir
in
p
u
t
tiers:

(2
4
)
a
.
p
h
o
n
o
lo
g
ica
lly
co
n
d
itio
n
ed
a
llo
m
o
rp
h
y
:
ca
n
d
id
a
tes
try
d
i�
eren
t
a
llo
-

m
o
rp
h
s
o
n
th
e
in
p
u
t
tim
elin
e,
a
n
d
th
e
co
n
stra
in
ts
d
ecid
e
w
h
a
t
w
o
rk
s
b
est.

(T
ra
n
el's
\
free
su
p
p
letio
n
"
)

b
.

o
a
tin
g
to
n
e
s
a
n
d
fea
tu
re
s:
th
e
lex
ico
n
sp
eci�
es
o
n
ly
th
a
t
H
fa
lls
so
m
e-

w
h
ere
o
n
th
e
in
p
u
t.
D
i�
eren
t
ca
n
d
id
a
tes
try
d
i�
eren
t
lo
ca
tio
n
s
fo
r
it
in
th
e

in
p
u
t.
T
h
e
o
u
tp
u
t
m
ay
o
r
m
ay
n
o
t
co
rresp
o
n
d
.

c.

o
a
tin
g
m
o
rp
h
e
m
e
s,
te
m
p
la
tic
m
o
rp
h
o
lo
g
y
:
m
o
rp
h
o
lo
g
y
sp
eci�
es
th
e
o
rd
er

o
f
u
n
d
erly
in
g
seg
m
en
ts
w
ith
in
ea
ch
m
o
rp
h
em
e,
b
u
t
lets
th
e
m
o
rp
h
em
es

ov
erla
p
so
th
a
t
th
eir
seg
m
en
ts
in
term
ix
freely
o
n
th
e
in
p
u
t
tiers.
T
h
ese

seg
m
en
ts
m
ay
o
r
m
ay
n
o
t
b
e
p
reserv
ed
in
th
e
o
u
tp
u
t.

d
.
e
p
e
n
th
e
sis
(C
C

)

C
V
C
):
T
h
e
lex
ico
n
d
o
esn
't
sp
ecify
w
h
eth
er
in
p
u
t

seg
m
en
ts
a
re
a
d
ja
cen
t,
so
G
en
ca
n
crea
te
ca
n
d
id
a
tes
th
a
t
p
u
sh
th
em
a
p
a
rt:

V
[

]V

C
[

]C

C
[

]C

C
[

]C

C
[

]C

sy
n
co
p
e
(C
V
C
)

C
C
)
is
rep
resen
ted
sim
ila
rly
:

C
[

]C

C
[

]C

C
[

]C

C
[

]C

V
[

]V

B
u
t
fo
r
g
o
o
d
p
h
o
n
o
lo
g
ica
l
rea
so
n
s,
w
e'd
lik
e
o
th
er
co
n
stra
in
ts
to
reg
a
rd

a
s
a
d
ja
cen
t
th
e
tw
o
su
rfa
ce
C
's
in
th
e
la
tter
ca
se
(a
n
d
th
e
tw
o
C
's
in
th
e

fo
rm
er).
S
ee
x1
2
fo
r
a
v
ery
g
en
era
l
so
lu
tio
n
.

6
.
T
h
is
stra
itja
ck
e
t
�
ts
p
re
tty
c
o
m
fo
rta
b
ly

T
h
is
sectio
n
illu
stra
tes
h
ow
a
ll
th
e
ty
p
es
o
f
p
rim
itiv
e
co
n
stra
in
ts
a
re
u
b
iq
u
ito
u
s

a
cro
ss
d
i�
eren
t
a
rea
s
o
f
p
h
o
n
o
lo
g
y.

M
y
a
p
o
lo
g
ies
in
a
d
va
n
ce
fo
r
a
n
y
erro
rs
o
r
m
isch
a
ra
cteriza
tio
n
s
in
th
ese
lists.
S
o
m
e
o
f

th
ese
tra
n
sla
tio
n
s
to
O
T
P
a
re
n
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rity
(v
io
la
b
le).
E
v
erett,

R
O
A
-1
6
3
.

5
.

�

?

(
]C
a
n
d
C
[
)

*
C
o
m
p
l
e
x
:
O
n
ly
o
n
e
elem
en
t
ca
n
b
e
in
o
n
set
o
r

co
d
a
p
o
sitio
n
.

c.
F
e
a
tu
re
-p
ro
so
d
y
in
te
ra
c
tio
n

1
.

C

?
]�

G
e
m
in
a
t
e
:
N
o
g
em
in
a
te
co
n
so
n
a
n
ts.

O
o
sten
-

d
o
rp
,
R
O
A
-8
4
.

2
.

�

?
H

[,
etc.

*
C
o
m
p
l
e
x
(T
):
A
to
n
e-b
ea
rer
m
u
st
n
o
t
b
e
a
sso
-

cia
ted
w
ith
m
o
re
th
a
n
o
n
e
to
n
e.
M
y
ers,
R
O
A
-6
.

3
.

�

?
C
[

N
o
C
o
m
p
l
e
x
O
n
se
t
O
r
R
h
y
m
e
.
N
o
sk
e,
R
O
A
-1
0
9
.

4
.

�

?
C
[

*
C
o
m
p
l
e
x
:
N
o
co
m
p
lex
o
n
set
o
r
co
d
a
.
K
en
stow
-

icz,
R
O
A
-1
0
3
.

5
.

r
im
e
?
n
a
s [,
etc.

R
h
y
m
e
H
a
r
m
o
n
y
:
A
ll
seg
m
en
ts
in
th
e
rh
y
m
e

m
u
st
sh
a
re
a
n
y
n
a
sa
l
sp
eci�
ca
tio
n
.
Y
ip
,
R
O
A
-8
1
,

R
O
A
-1
3
5
.

d
.
M
o
rp
h
o
p
h
o
n
o
lo
g
y

1
.

R
e
d
?
F
[,

R
e
d
=
F
o
o
t.
C
a
rleto
n
&
M
y
ers,
R
O
A
-1
6
.
(A
lso

n
eed
R
e
d [
!

F
[,
]R
e
d

!

]F
.)

2
.

la
b
?
M

[

M
o
n
o
l
o
g
:
T
h
e
ed
g
es
o
f
a
m
o
rp
h
o
lo
g
ica
l
d
o
m
a
in

sh
o
u
ld
b
e
crisp
;
n
o
fea
tu
re
sh
o
u
ld
b
e
lin
k
ed
b
o
th

to
a
n
ed
g
e
seg
m
en
t
o
f
th
a
t
d
o
m
a
in
a
n
d
to
a
n
el-

em
en
t
o
u
tsid
e
o
f
th
e
d
o
m
a
in
.
O
o
setn
d
o
rp
,
R
O
A
-

8
4
.
(A
lso
n
eed
la
b
?
]M
.)

3
.

(
x
[
a
n
d
V
[
)
?

R
o
o
t

F
t
O
n
se
t
f
r
tg:
A
lig
n
(F
t
th
a
t
is
in
ro
o
t,
L
,
C
o
r

R
o
o
t,
L
).
B
u
ck
ley,
R
O
A
-5
6
.

7
.
S
tra
itja
ck
e
tin
g
p
h
o
n
o
lo
g
y
k
e
e
p
s
it
lo
c
a
l

T
w
o
im
p
o
rta
n
t
d
i�
eren
ces
b
etw
een
F
[
!

P
r
W

d
[
a
n
d
A
l
ig
n
(F
,
L
,
P
rW
d
,
L
):

�
T
h
e

!

fa
m
ily
d
o
e
sn
't
m
ea
su
re
d
ista
n
ce
.

E
.g
.,
(��
�
)(��
�
)(��
�
)�
v
io
la
tes
F
[
!

P
r
W

d
[
tw
ice,
o
n
ce
fo
r
ea
ch
n
o
n
-in
itia
l
fo
o
t.

�
T
h
e

!

fa
m
ily
isn
't
o
n
ly
u
sed
fo
r
ed
g
e
s.

In
terestin
g
ly,
Z
o
ll
(1
9
9
6
:1
3
7
{
3
8
)
h
a
s
in
d
ep
en
d
en
tly
a
rg
u
ed
th
a
t
licen
sin
g
h
a
s
ju
st

th
o
se
p
ro
p
erties
(lea
d
in
g
to
h
er
co
n
stra
in
t
C
o
in
c
id
e
(x
,y
)):

\
T
h
ere
a
re
tw
o
p
ro
p
erties
o
f
licen
sin
g
w
h
ich
d
istin
g
u
ish
it
fro
m

th
e
ca
ses
o
f
a
Æ
x
a
tio
n

d
iscu
ssed
[in
M
&
P
(1
9
9
3
)].

\
F
irst,
licen
sin
g
o
f
m
a
rk
ed
stru
ctu
re
n
ev
er
in
v
o
lv
es
a
n
in
ju
n
ctio
n
to
b
e
a
s
clo
se
to
a

stro
n
g
p
o
sitio
n
a
s
p
o
ssib
le.
R
a
th
er,
licen
sin
g
a
lw
a
y
s
co
n
stitu
tes
a
n
a
ll-o
r-n
o
th
in
g

p
ro
p
o
sitio
n
w
h
ereb
y
m
a
rk
ed
stru
ctu
res
a
re
licit
in
licen
sed
p
o
sitio
n
s
b
u
t
ill-fo
rm
ed

ev
ery
w
h
ere
else."

\
T
h
e
seco
n
d
im
p
o
rta
n
t
d
i�
eren
ce
is
th
a
t
licen
sin
g
d
o
es
n
o
t
strictly
in
v
o
lv
e
co
in
cid
en
ce

1
5

o
f
ed
g
es
o
r
d
ista
n
ce
fro
m

a
n
ed
g
e,
b
u
t
is
co
n
cern
ed
ra
th
er
w
ith
m
em
b
ersh
ip
in
a

co
n
stitu
en
t
w
h
ich
m
ay
b
e
p
erip
h
era
l
...
[e.g
.]
h
eav
y
sy
lla
b
les
b
elo
n
g
to
th
e
�
rst
fo
o
t."

Q
:
Is
th
is
lo
ca
l
v
ersio
n
o
f
a
lig
n
m
en
t
p
ow
erfu
l
en
o
u
g
h
?

A
:
P
erh
a
p
s
so
.
F
o
r
ca
ses
w
h
ere
it's
rea
lly
n
ecessa
ry
to
m
ea
su
re
d
ista
n
ce,
fo
r
ex
a
m
p
le

to
co
n
tro
l
th
e
w
id
th
o
f
a
fea
tu
re
d
o
m
a
in
:

(3
3
)
a
.
�

!

X
D
o
m
:
X
-d
o
m
a
in
sh
o
u
ld
b
e
a
s
w
id
e
a
s
p
o
ssib
le
(co
n
ta
in
m
a
n
y
�
's).

b
.
�

?

X
D
o
m
:
X
-d
o
m
a
in
sh
o
u
ld
b
e
a
s
n
a
rrow
a
s
p
o
ssib
le
(co
n
ta
in
few
�
's).

N
o
te
th
a
t
th
is
trick
,
u
n
lik
e
G
A
,
a
u
to
m
a
tica
lly
sp
eci�
es
th
e
u
n
its
o
f
m
ea
su
rem
en
t.
It

a
lso
av
o
id
s
o
th
er
d
e�
n
itio
n
a
l
p
ro
b
lem
s
w
ith
G
A
.

Q
:
Is
G
en
era
lized
A
lig
n
m
en
t
to
o
p
ow
erfu
l?

A
:
P
ro
b
a
b
ly.
It's
a
fa
m
ily
o
f
n
o
n
-lo
ca
l
co
n
stra
in
ts
th
a
t
d
o
a
d
d
itio
n
.
T
h
a
t
lets
u
s

ex
p
ress
v
ery
n
o
n
-lo
ca
l,
u
n
a
ttested
p
h
en
o
m
en
a
.

E
x
a
m
p
le
o
f
u
n
w
a
rra
n
ted
p
o
w
e
r:
T
h
e
G
A
co
n
stra
in
t
in
(3
4
)
w
a
n
ts
th
e

o
a
tin
g
to
n
e

to
a
n
ch
o
r
a
s
clo
se
to
th
e
cen
ter
o
f
th
e
w
o
rd
a
s
p
o
ssib
le
(su
b
ject
to
h
ig
h
er-ra
n
k
ed

co
n
stra
in
ts).

(3
4
)
N
o
tes:

1
.
�
d
en
o
tes
to
n
e,
n
o
t
stress.

2
.
T
h
e
n
th

co
lu
m
n
reco
rd
s
th
e
d
eg
ree
o
f
m
isa
lig
n
m
en
t
o
f
th
e
n
th

sy
lla
b
le,
a
t
lea
st

if
G
A
m
ea
su
res
th
is
in
sy
lla
b
les
ra
th
er
th
a
n
seg
m
en
ts
(o
r
m
o
ra
s:
see
M
ester
&

P
a
d
g
ett
(1
9
9
3
)).

3
.
A
ssu
m
e
th
a
t
h
ig
h
-ra
n
k
ed
fa
ith
fu
ln
ess
co
n
stra
in
ts
ru
le
o
u
t
o
th
er
ca
n
d
id
a
tes.

F
o
r
ex
a
m
p
le,
a
s
th
ere
is
o
n
ly
o
n
e

o
a
tin
g
to
n
e
u
n
d
erly
in
g
ly,
��
��
��
��
��
��
��
is
ru
led

o
u
t
b
y
D
e
p
(H
).

�
�
�
�
�
�
�
+
[H
]

A
l
ig
n
(�
,
R
,
H
,
R
)

a
.
��
�
�
�
�
�
�

0

*

*
*

*
*
*

*
*
*
*

*
*
*
*
*

*
*
*
*
*
*

=
2
1

b
.
�
��
�
�
�
�
�

*

0

*

*
*

*
*
*

*
*
*
*

*
*
*
*
*

=
1
6

c.
�
�
��
�
�
�
�

*
*

*

0

*

*
*

*
*
*

*
*
*
*

=
1
3

~

d
.
�
�
�
��
�
�
�

*
*
*

*
*

*

0

*

*
*

*
*
*

=
1
2

e.
�
�
�
�
��
�
�

*
*
*
*

*
*
*

*
*

*

0

*

*
*

=
1
3

f.
�
�
�
�
�
��
�

*
*
*
*
*

*
*
*
*

*
*
*

*
*

*

0

*

=
1
6

g
.
�
�
�
�
�
�
��

*
*
*
*
*
*

*
*
*
*
*

|{z}"

*
*
*
*

*
*
*

*
*

*

0

=
2
2

|{z}

ca
n
d
id
a
te's
to
ta
l
v
io
ls

v
io
la
tio
n
s
co
n
trib
u
ted
b
y
2
n
d
sy
lla
b
le's
m
isa
lig
n
m
en
t

If
th
ere
w
ere
tw
o

o
a
tin
g
to
n
es,
th
ey
'd
w
a
n
t
to
a
n
ch
o
r
a
t
1
/
4
a
n
d
3
/
4
o
f
th
e
w
ay

th
ro
u
g
h
th
e
w
o
rd
.

T
h
is
k
in
d
o
f
n
o
n
-lo
ca
l
b
eh
av
io
r
v
ia
G
A
is
u
n
a
ttested
to
m
y
k
n
ow
led
g
e.
It
is
a
lso

b
ey
o
n
d
th
e
p
ow
er
o
f
k
n
ow
n
co
m
p
u
ta
tio
n
a
l
O
T
m
eth
o
d
s,
in
p
a
rticu
la
r
th
e
�
n
ite-sta
te

m
eth
o
d
o
f
E
lliso
n
(1
9
9
5
)
a
n
d
th
e
co
n
tex
t-free
m
eth
o
d
o
f
T
esa
r
(1
9
9
6
).
T
h
e
p
rim
itiv
e

co
n
stra
in
ts
a
re
p
rova
b
ly
in
ca
p
a
b
le
o
f
p
ro
d
u
cin
g
su
ch
b
eh
av
io
r.

8
.
In
d
ire
stra
its:
W
h
a
t
a
b
o
u
t
n
o
n
-lo
c
a
l
p
h
e
n
o
m
e
n
a
?

S
in
ce
O
T
P
u
ses
o
n
ly
th
e
p
rim
itiv
e
co
n
stra
in
ts
o
f
x4
,
it
cla
im
s
th
a
t
a
ll
p
h
o
n
o
lo
g
y
is

1
6



lo
ca
l.

S
o
m
e
a
p
p
a
ren
tly
n
o
n
-lo
ca
l
p
h
en
o
m
en
a
ca
n
b
e
rea
n
a
ly
zed
:

�
M
e
trica
l
stre
ss.
M
o
st
n
o
n
-lo
ca
l
co
n
stra
in
ts
in
th
e
litera
tu
re
co
n
cern
m
etrica
l

stress,
w
h
ich
h
a
s
receiv
ed
b
o
th
lo
ca
l
a
n
d
n
o
n
-lo
ca
l
a
n
a
ly
ses
in
th
e
p
a
st.

{
L
o
ca
l:
N
o
n
-O
T
,
itera
tiv
e
a
cco
u
n
ts
(e.g
.,
P
rin
ce
1
9
8
3
,
H
a
lle
&
V
erg
n
a
u
d

1
9
8
7
,
K
a
g
er
1
9
9
3
,
H
ay
es
1
9
8
5
,
1
9
9
5
).

{
N
o
n
-lo
ca
l:
M
cC
a
rth
y
&
P
rin
ce
(1
9
9
3
)
p
ro
p
o
se
u
sin
g
G
en
era
lized
A
lig
n
-

m
en
t
co
n
stra
in
ts
to
m
ea
su
re
th
e
d
ista
n
ce
fro
m
ea
ch
fo
o
t
to
th
e
ed
g
e
o
f

th
e
w
o
rd
.

{
L
o
ca
l:
E
isn
er
(1
9
9
7
c)
g
iv
es
a
n
O
T
P
ty
p
o
lo
g
y
o
f
m
etrica
l
stress.
S
ee
x9
.

{
L
o
ca
l:
\
In
crem
en
ta
l"
co
n
stra
in
ts
a
s
d
escrib
ed
in
x1
1
.
(C
f.
K
a
g
er
(1
9
9
4
),

w
h
o
a
rg
u
es
fo
r
a
g
reed
y
A
l
ig
n
eva
lu
a
ted
\
fo
o
t
b
y
fo
o
t."
)

�
In
te
rv
o
ca
lic
p
h
e
n
o
m
e
n
a
(e.g
.,
len
itio
n
).
A
co
n
stra
in
t
lik
e
*
V
sV
(G
reen
&

K
en
stow
icz
1
9
9
5
)
a
p
p
ea
rs
n
o
n
-lo
ca
l,
sin
ce
[s]
m
u
st
lo
o
k
to
bo
th
sid
es
to
d
ecid
e

w
h
eth
er
it
ca
n
su
rfa
ce
a
s
s
o
r
m
u
st
b
eco
m
e
z.
H
ow
ev
er,
a
lo
ca
l
rea
n
a
ly
sis
is

p
o
ssib
le.

S
a
m
p
le
rea
n
a
ly
sis:
F
o
r
*
V
sV
,
say
th
a
t
/
s/
a
lw
a
y
s
w
a
n
ts
to
su
rfa
ce
a
s
[z],
b
u
t
o
n
ly

su
cceed
s
in
th
e
V
sV
co
n
tex
t.
F
o
r
in
sta
n
ce:
(
c
o
r
a
n
d
c
o
n
t
)
!

v
o
i
ru
les
o
u
t
[s]
in

fav
o
r
o
f
[z].
It
is
o
u
tra
n
k
ed
b
y
]z
!

(
]v
o
i

o
r
V
[
),
w
h
ich
say
s
th
a
t
a
n
y
su
rfa
ce

[z]
n
o
t
u
n
d
erly
in
g
ly
v
o
iced
is
fo
llow
ed
b
y
a
v
ow
el,
a
n
d
a
lso
b
y
th
e
m
irro
r
im
a
g
e
o
f

th
is,
so
th
a
t
su
ch
a
[z]
m
u
st
a
lso
b
e
p
reced
ed
b
y
a
v
ow
el.
H
ere
]z
a
b
b
rev
ia
tes

(
]c
o
r

a
n
d
]c
o
n
t

a
n
d
]v
o
i
).

H
ow
ev
er,
red
u
p
lica
tio
n
o
ccu
p
ies
a
sp
ecia
l
ro
le
in
p
h
o
n
o
lo
g
y,
in
th
a
t
it
is
in
h
eren
tly

n
o
n
-lo
ca
l;
it
ca
n
n
o
t
b
e
rea
n
a
ly
zed
a
s
lo
ca
l.

T
h
erefo
re,
to
h
a
n
d
le
red
u
p
lica
tio
n
in
O
T
P
w
e
n
eed
a
rep
resen
ta
tio
n
a
l
trick
(sim
ila
r

to
C
lem
en
ts
1
9
8
5
).
T
ra
n
sla
te
th
e
C
o
rresp
o
n
d
en
ce
a
cco
u
n
t
o
f
M
cC
a
rth
y
&
P
rin
ce

(1
9
9
5
)
in
to
O
T
P
a
s
fo
llow
s:

a
.
A
s
fo
r
a
ll
rela
tio
n
s,
O
T
P
ca
n
en
fo
rce
C
o
rresp
o
n
d
en
ce
o
n
ly
lo
ca
lly,
so

C
o
rresp
o
n
d
en
t
elem
en
ts
m
u
st
a
lw
ay
s
ov
erla
p
o
n
th
e
tim
elin
e,

b
.
T
h
u
s,
I-B
fa
ith
fu
ln
ess
req
u
ires
I
a
n
d
B
to
o
ccu
p
y
th
e
sa
m
e
p
o
rtio
n
o
f
th
e

tim
elin
e.
(o
n
sep
a
ra
te
in
p
u
t
a
n
d
o
u
tp
u
t
tiers)

c.
B
-R
fa
ith
fu
ln
ess
a
p
p
a
ren
tly
req
u
ires
R
a
n
d
B
to
o
ccu
p
y
th
e
sa
m
e
p
o
rtio
n

o
f
th
e
tim
elin
e.
B
u
t
th
is
w
o
u
ld
ru
le
o
u
t
B
-R
ju
n
ctu
re
e�
ects.
w
h
ich
req
u
ire

B
to
p
reced
e
R
o
r
v
ice-v
ersa
.
(e.g
.,
en
fo
rcem
en
t
o
f
*
V
h
V
in
J
ava
n
ese)

d
.
S
o
in
stea
d
req
u
ire
R
(o
n
th
e
o
u
tp
u
t
tier)
a
n
d
a
co
p
y
o
f
B
(o
n
its
ow
n

sp
ecia
l
tier)
to
o
ccu
p
y
th
e
sa
m
e
p
o
rtio
n
o
f
th
e
tim
elin
e.

e.
G
en
p
ro
d
u
ces
o
n
ly
ca
n
d
id
a
tes
in
w
h
ich
th
is
co
p
y
o
f
B
is
p
erfect.
T
h
u
s,
G
en

m
u
st
k
n
ow
h
ow
to
d
o
red
u
p
lica
tio
n
o
f
m
o
rp
h
em
es,
n
o
t
ju
st
a
Æ
x
a
tio
n
.

f.
N
ow
a
ll
th
e
n
o
n
-lo
ca
lity
is
h
a
n
d
led
w
ith
in
G
en
(th
e
lo
cu
s
o
f
m
o
rp
h
o
lo
g
y
:

see
x5
).
T
h
e
v
io
la
b
le
co
n
stra
in
ts
rem
a
in
lo
ca
l.

(3
5
)
S
o
m
e
ca
n
d
id
a
tes
p
ro
d
u
ced
b
y
G
en
o
n
R
E
D
(b
e
d
a
h
)-e.
In
J
ava
n
ese,
�
rst

ca
n
d
id
a
te
w
in
s.

1
7

a
.

b
e
d
a
h
-e

In
p
u
t
tier
(u
sed
fo
r
I-B
fa
ith
fu
ln
ess)

b
e
d
a
b
e
d
a
-e

O
u
tp
u
t
tier:
p
a
ssed
to
p
h
o
n
etics
(h
ere
v
io
la
tes
M
a
x
-IO
)

[R
ed
][B
a
se][A
f]

M
o
rp
h
em
ic
tier:
m
en
tio
n
ed
b
y
so
m
e
co
n
stra
in
ts

b
e
d
a
.

E
x
a
ct
co
p
y
o
f
b
a
se
(u
sed
fo
r
B
-R
co
rresp
o
n
d
en
ce)

b
.

b
e
d
a
h
-e

b
e
d
a
h
b
e
d
a
h
-e

S
a
tis�
es
M
a
x
-IO
,
b
u
t
v
io
la
tes
su
rfa
ce
co
n
stra
in
t
*
V
h
V

[R
ed
][B
a
se][A
f]

b
e
d
a
h
.

E
x
a
ct
co
p
y
o
f
th
is
ca
n
d
id
a
te's
b
a
se
(en
fo
rced
b
y
G
en
)

c.

b
e
d
a
h
-e

b
e
d
a
h
b
e
d
a
-e

S
a
tis�
es
M
a
x
-IO
&
*
V
h
V
,
b
u
t
n
o
t
D
e
p
-B
R
,
i.e.,
C

!

C

[R
ed
][B
a
se][A
f]

b
e
d
a
.

E
x
a
ct
co
p
y
o
f
th
is
ca
n
d
id
a
te's
b
a
se
(en
fo
rced
b
y
G
en
)

d
.

b
e
d
a
h
-e

b
e
d
a
b
e
d
a
h
-e

S
a
tis�
es
M
a
x
-IO
,
b
u
t
n
o
t
*
V
h
V
o
r
M
a
x
-B
R
,
i.e,
C

!

C

[R
ed
][B
a
se][A
f]

b
e
d
a
h
.

E
x
a
ct
co
p
y
o
f
th
is
ca
n
d
id
a
te's
b
a
se
(en
fo
rced
b
y
G
en
)

In
a
la
n
g
u
a
g
e
a
lso
req
u
irin
g
I-R
fa
ith
fu
ln
ess
(M
cC
a
rth
y
&
P
rin
ce's
(1
9
9
5
)

F
u
ll
M
o
d
el),
G
en
m
u
st
p
u
t
tw
o
co
p
ies
o
n
th
e
in
p
u
t
tier:
b
e
d
a
h
b
e
d
a
h
-e.

H
a
p
lo
lo
g
y
is
a
rela
ted
ex
a
m
p
le
th
a
t
m
ay
a
lso
b
e
in
trin
sica
lly
n
o
n
-lo
ca
l.
(Y
ip
1
9
9
5
)

9
.
S
tre
ss
ty
p
o
lo
g
y

E
isn
er
(1
9
9
7
c)
p
ro
p
o
ses
a
sm
a
ll
set
o
f
p
rim
itiv
e
co
n
stra
in
ts,
w
h
ich
a
re
freely
rera
n
k
ed

to
g
et
th
e
a
ttested
ia
m
b
ic
sy
stem
s.
R
ep
la
cin
g
ea
ch
co
n
stra
in
t
b
y
its
m
irro
r
im
a
g
e

g
iv
es
th
e
a
ttested
tro
ch
a
ic
sy
stem
s.
(A
ll
ra
n
k
in
g
s
h
av
e
b
een
tested
ex
h
a
u
stiv
ely
b
y

co
m
p
u
ter.)

T
h
e
resu
lt
is
a
u
n
i�
ed
�
n
e-g
ra
in
ed
a
cco
u
n
t
o
f
th
e
fo
llow
in
g
p
h
en
o
m
en
a
d
escrib
ed
b
y

H
ay
es
(1
9
9
5
):

(3
6
)

1
.
a
sy
m
m
etric
fo
o
t
sh
a
p
e
ty
p
o
lo
g
y

2
.
ia
m
b
ic
len
g
th
en
in
g

3
.
u
n
b
o
u
n
d
ed
stress

4
.
sim
p
le
w
o
rd
-in
itia
l
a
n
d
w
o
rd
-�
n
a
l
stress

5
.
L
R
a
n
d
R
L
fo
o
tin
g
,
b
u
t
n
o
clea
r
ca
ses
o
f
R
L
ia
m
b
s

6
.
sy
lla
b
le
a
n
d
fo
o
t
ex
tra
m
etrica
lity

7
.
n
o
ca
ses
o
f
�
n
a
l-sy
lla
b
le
ex
tra
m
etrica
lity
fo
r
L
R
tro
ch
ees
(n
e
w
!)

8
.
stro
n
g
a
n
d
w
ea
k
p
ro
h
ib
itio
n
s
o
n
d
eg
en
era
te
feet

9
.
w
o
rd
-lev
el
stress,
in
clu
d
in
g
p
ro
m
in
en
ce-b
a
sed
sy
stem
s

T
h
e
a
sy
m
m
etries
in
(3
6
)
a
re
red
u
ced
to
(i)
th
e
u
n
iv
ersa
l
o
n
set-co
d
a
a
sy
m
m
etry
a
n
d

(ii)
th
e
u
n
iv
ersa
l
ten
d
en
cy
o
f
ex
tra
m
etrica
lity
to
b
e
�
n
a
l.

1
8



A
few
k
ey
id
ea
s
in
th
is
a
n
a
ly
sis:

(3
7
)
A
ltern
a
tin
g
stress
is
th
e
resu
lt
o
f
co
n
stra
in
ts
a
g
a
in
st
u
n
a
ry
feet
(w
h
ich

p
rev
en
ts
stress
cla
sh
)
a
n
d
a
g
a
in
st
stress
la
p
se.

(3
8
)
S
tress
p
refers
to
fa
ll
o
n
w
ea
k
m
o
ra
s
u
w
,
w
h
ich
ca
rry
w
eig
h
t.

�
C
o
n
seq
u
en
ce
in
ia
m
b
ic
sy
stem
s:
T
h
e
stro
n
g
(rig
h
t)
ed
g
e
o
f
th
e
fo
o
t
lik
es

to
b
e
su
p
p
o
rted
b
y
a
w
ea
k
m
o
ra
,
so
stressed
lig
h
t
sy
lla
b
les
a
re
av
o
id
ed

ex
cep
t
w
h
en
n
ecessa
ry
to
p
rev
en
t
la
p
ses.
T
h
is
ex
p
la
in
s
ia
m
b
ic
fo
o
t
fo
rm
,

ia
m
b
ic
len
g
th
en
in
g
,
a
n
d
u
n
b
o
u
n
d
ed
w
eig
h
t-p
ro
m
in
en
ce
sy
stem
s.

(W
h
erea
s
in
tro
ch
a
ic
sy
stem
s,
stressed
lig
h
ts
a
re
n
o
w
o
rse
th
a
n

stressed
h
eav
ies:
th
ere's
n
ev
er
a
w
ea
k
m
o
ra
a
t
th
e
stro
n
g
(left)
ed
g
e.)

�
C
o
n
seq
u
en
ce
in
tro
ch
a
ic
sy
stem
s:
M
o
ra
ic
tro
ch
ees
o
f
th
e
fo
rm
(
��
s �
w
)

a
re
av
o
id
ed
b
eca
u
se
th
e
stress
m
a
rk
�
w
o
u
ld
lik
e
to
sp
rea
d
rig
h
tw
a
rd

o
n
to
�
w
.
S
u
ch
sp
rea
d
in
g
y
ield
s
sy
lla
b
ic
tro
ch
ees.

(W
h
erea
s
in
ia
m
b
ic
sy
stem
s,
stress
sta
rts
o
u
t
o
n
�
w

a
n
d
h
a
s
n
o

in
cen
tiv
e
to
sp
rea
d
leftw
a
rd
:
so
th
ere
a
re
n
o
sy
lla
b
ic
ia
m
b
s.)

(3
9
)
T
h
e
\
n
a
tu
ra
l"
la
p
se-av
o
id
in
g
p
a
ttern
o
n
a
n
o
d
d
strin
g
o
f
lig
h
t
sy
lla
b
les
is

�
��
�
��
�
,
w
h
ich
is
L
R
ia
m
b
s
(�
��
)(�
��
)�
o
r
R
L
tro
ch
ees
�
(��
�
)(��
�
).
T
h
e
o
th
er

co
m
m
o
n
ca
se,
L
R
tro
ch
ees,
resu
lts
fro
m
rig
h
t
ex
tra
m
etrica
lity,
(��
�
)(��
�
)h�
i,

w
h
en
rig
h
t
ex
tra
m
etrica
lity
is
o
u
tra
n
k
ed
b
y
a
d
esire
to
in
clu
d
e
a
n
o
th
er

stress
w
h
en
p
o
ssib
le:
(��
�
)(��
�
)(��
�
).
R
L
ia
m
b
s
a
ren
't
a
ttested
b
eca
u
se
left

ex
tra
m
etrica
lity
is
ex
trem
ely
ra
re
(K
a
sh
ay
a
).

N
o
v
e
l
p
red
ic
tio
n
fro
m
(3
9
):
W
h
en
ex
tra
m
etrica
lity
is
h
ig
h
-ra
n
k
ed
en
o
u
g
h
to
b
e

su
rfa
ce-tru
e,
L
R
tro
ch
ees
a
re
im
p
o
ssib
le.
T
h
ese
tw
o
p
ro
p
erties
sh
o
u
ld
b
e
in
co
m
p
le
-

m
e
n
ta
ry
d
istrib
u
tio
n
:
th
ey
a
re
ju
st
d
i�
eren
t
m
a
n
ifesta
tio
n
s
o
f
th
e
sa
m
e
m
ech
a
n
ism

(n
a
m
ely,
th
e
rig
h
t
ed
g
e
o
f
th
e
w
o
rd
p
u
sh
in
g
feet
aw
ay
).

C
o
n
�
rm
a
tio
n
:
A
m
o
n
g
tro
ch
a
ic
la
n
g
u
a
g
es,
H
ay
es
(1
9
9
5
)
lists
3
2
th
a
t
a
re
L
R
a
n
d
2
1

th
a
t
h
av
e
�
n
a
l-sy
lla
b
le
ex
tra
m
etrica
lity.
T
h
ere
is
n
o
ov
erla
p
!
T
h
a
t
is,
n
o
la
n
g
u
a
g
e

h
a
s
p
rea
n
tip
en
u
ltim
a
te
stress
o
n
ev
en
strin
g
s
(��
�
)(��
�
)�
h�
i,
b
u
t
n
o
t
o
n
o
d
d
strin
g
s

(��
�
)(��
�
)h�
i.
T
h
e
rig
h
t
ed
g
e
o
f
th
e
w
o
rd
ca
n
p
u
sh
feet
aw
ay,
b
u
t
sin
ce
p
rim
itiv
e

co
n
stra
in
ts
a
re
lo
ca
l,
it
ca
n
't
d
em
a
n
d
th
a
t
th
ey
b
e
p
u
sh
ed
a
ll
th
e
w
ay
to
th
e
left
o
f

th
e
w
o
rd
.

1
0
.
C
o
m
p
u
ta
tio
n
a
l
issu
e
s:
T
h
e
o
rie
s
in
stra
itja
ck
e
ts
a
re
d
o
c
ile

Q
:
G
en
p
ro
d
u
ces
in
�
n
itely
m
a
n
y
ca
n
d
id
a
tes.
H
ow
d
o
w
e
�
n
d
th
e
b
est?

A
:
B
y
u
sin
g
in
te
n
sio
n
a
l
d
e
sc
rip
tio
n
s
o
f
th
e
in
�
n
ite
sets.
F
o
r
ex
a
m
p
le,
s
o
n

!

v
o
i

�

�
w

?

v
o
i
y
ield
s
\
U
ttera
n
ces
in
w
h
ich
o
b
stru
en
t
co
d
a
s
a
re
v
o
iceless
a
n
d

so
n
o
ra
n
ts
a
re
v
o
iced
."

If
w
e
stick
to
th
e
p
rim
itiv
e
co
n
stra
in
ts,
w
e
ca
n
u
se
�
n
ite-sta
te
a
u
to
m
a
ta
a
s
o
u
r

in
ten
sio
n
a
l
d
escrip
tio
n
s.
E
.g
.,
th
e
in
�
n
ite
set
o
f
ca
n
d
id
a
tes
th
a
t
su
rv
iv
e
co
n
stra
in
ts

1
{
5
ca
n
b
e
d
escrib
ed
in
�
n
ite
sp
a
ce
w
ith
a
n
a
u
to
m
a
to
n
.
T
h
en
w
e
u
se
co
n
stra
in
t
6
to

n
a
rrow
th
is
set
d
ow
n
fu
rth
er,
etc.

(S
tra
teg
y
is
d
u
e
to
E
lliso
n
(1
9
9
4
);
E
isn
er
(1
9
9
7
b
)
g
iv
es
a
n
eÆ
cien
t
v
ersio
n
.)

1
9

A
n
a
lo
g
y
:
In
m
a
th
em
a
tics,
w
e
d
o
n
't
w
o
rk
d
irectly
w
ith
th
e
in
�
n
ite
su
m

1
1
�
2
+

1
2
�
3
+

1
3
�
4
+

1
4
�
5
+
:::

b
eca
u
se
th
a
t
w
o
u
ld
ta
k
e
fo
rev
er.
In
stea
d
w
e
m
a
n
ip
u
la
te
th
e
n
o
ta
tio
n P
1i=

1

1

i�(
i+
1
) .

T
h
is
lets
u
s
d
raw
in
terestin
g
co
n
clu
sio
n
s
w
ith
o
u
t
p
ro
cessin
g
th
e
term
s
o
n
e
b
y
o
n
e:

1
Xi=

1

1

i
�
(i
+
1
)
=

1
Xi=

1

1i
�

1
i
+
1
=

1
Xi=

1

1i
�

1
Xi=

1

1
i
+
1
=
(1
+

1
Xi=

2

1i
)
�

1
Xi=

2

1i
=
1

B
U
T
:
T
o
�
n
d
th
e
o
p
tim
a
l
ca
n
d
id
a
te
is
N
P
-h
a
rd
o
n
th
e
size
o
f
th
e
g
ra
m
m
a
r
(E
isn
er

1
9
9
7
b
).
S
o
w
h
ile
th
e
a
u
to
m
a
to
n
a
lg
o
rith
m
a
b
ov
e
is
u
su
a
lly
eÆ
cien
t,
a
n
y
a
lg
o
rith
m

w
ill
b
e
slow
fo
r
a
p
a
th
o
lo
g
ica
l
g
ra
m
m
a
r.
T
h
is
is
u
n
fo
rtu
n
a
te
fo
r
lea
rn
in
g
th
eo
ries

th
a
t
m
ay
b
lu
n
d
er
in
to
su
ch
a
g
ra
m
m
a
r
a
n
d
try
to
test
it.

In
a
d
d
itio
n
to
th
e
a
lg
o
rith
m
to
�
n
d
th
e
o
p
tim
a
l
ca
n
d
id
a
te,
w
e
ca
n
a
lso
ch
a
ra
cterize

th
e
ex
p
ressiv
e
p
ow
er
o
f
O
T
P
:

(4
0
)
a
.
E
q
u
a
l
in
p
ow
er
to
O
T
F
S
(E
lliso
n
1
9
9
4
),
in
w
h
ich
G
en
is
a
�
n
ite-sta
te

tra
n
sd
u
cer
a
n
d
th
e
co
n
stra
in
ts
a
re
a
rb
itra
ry
w
eig
h
ted
F
S
A
s.
A
n
y
fo
rm
a
l

O
T
P
g
ra
m
m
a
r
ca
n
b
e
co
n
v
erted
to
a
fo
rm
a
l
O
T
F
S
g
ra
m
m
a
r,
a
n
d
v
ice-

v
ersa
.

O
T
P
is
n
o
n
eth
eless
m
o
re
restrictiv
e.
O
T
P
g
ra
m
m
a
rs
a
re
m
o
re
�
n
e-

g
ra
in
ed
,
so
th
ey
m
a
k
e
stro
n
g
er
p
red
ictio
n
s
a
b
o
u
t
th
e
e�
ect
o
f
rera
n
k
in
g

co
n
stra
in
ts.
A
lso
,
th
ey
a
re
lim
ited
to
a
sm
a
llish
set
o
f
u
n
iv
ersa
l
tiers.

b
.
L
e
ss
p
ow
er
th
a
n
if
G
en
era
lized
A
lig
n
m
en
t
w
ere
a
llow
ed
.
T
h
e
cru
cia
l

ex
a
m
p
le
is
(3
4
)|
a
fu
n
n
y
trick
th
a
t
G
A
ca
n
d
o
b
u
t
O
T
P
ca
n
't.

c.
M
o
re
p
ow
er
th
a
n
sy
stem
s
o
f
o
rd
ered
rew
rite
ru
les,
i.e.,
�
n
ite-sta
te
tra
n
s-

d
u
cers.
T
h
e
cru
cia
l
ex
a
m
p
le
is
a
trick
th
a
t
O
T
P
ca
n
d
o
b
u
t
�
n
ite-sta
te

tra
n
sd
u
cers
ca
n
't
(a
d
a
p
ted
fro
m
a
n
o
n
-lin
g
u
istic
ex
a
m
p
le
in
F
ra
n
k
&
S
a
tta

1
9
9
8
):

T
h
is
g
ra
m
m
a
r
p
u
ts
H

to
n
es
o
n
eith
er
th
e
h
ig
h
o
r
th
e
low
v
ow
els|

w
h
ich
ev
er
a
re
few
er.
D
[
!

P
r
W

d [

,

]D
!

]P
r
W

d

,

H

?
]V

,

h
i
!

(
H

o
r
D
)
,

(
lo
a
n
d
D
)
!

H

�

H

?

H

1
1
.
A

p
o
ssib
le
e
x
te
n
sio
n
:
In
c
re
m
e
n
ta
l
e
v
a
lu
a
tio
n
o
f
c
o
n
stra
in
ts

T
h
e
ex
a
m
p
le
in
(4
0
c)
sh
o
u
ld
m
a
k
e
u
s
u
n
co
m
fo
rta
b
le
a
b
o
u
t
O
T
!
L
in
g
u
istica
lly,

g
ra
m
m
a
rs
th
a
t
co
u
n
t
lik
e
th
a
t
a
re
u
n
a
ttested
.
S
o
O
T
a
p
p
ea
rs
to
o
p
ow
erfu
l.

In
d
eed
,
o
rd
ered
rew
rite
ru
les
w
ere
a
lw
ay
s
d
e
sc
rip
tiv
e
ly
a
d
eq
u
a
te.
O
T
w
a
s
su
p
p
o
sed

to
g
iv
e
u
s
m
o
re
e
leg
a
n
t
o
r
e
x
p
la
n
a
to
ry
d
escrip
tio
n
s,
n
o
t
a
d
m
it
co
u
n
tin
g
trick
s
a
s
a

p
o
ssib
ility
in
h
u
m
a
n
la
n
g
u
a
g
e.
S
o
:

(4
1
)

C
a
n
w
e
so
m
eh
ow
p
a
re
O
T
b
a
ck
to
th
e
sa
m
e
d
escrip
tiv
e
p
ow
er
a
s

o
rd
ered
rew
rite
ru
les|
th
e
p
ow
er
o
f
a
�
n
ite-sta
te
tra
n
sd
u
cer?

2
0



T
h
ere
a
re
a
lso
co
m
p
u
ta
tio
n
a
l
rea
so
n
s
to
a
sk
th
is
q
u
estio
n
.
T
ra
n
sd
u
cers
a
re
eÆ
-

cien
t,
w
ell
u
n
d
ersto
o
d
,
a
n
d
in
v
ertib
le.
In
p
a
rticu
la
r,
w
h
en
a
n
O
T
g
ra
m
m
a
r
ca
n
b
e

co
m
p
iled
in
to
a
tra
n
sd
u
cer,
w
e
im
m
ed
ia
tely
o
b
ta
in
w
o
n
d
erfu
l
th
in
g
s:

(4
2
)
a
.
a
m
u
ch
fa
ster
g
en
era
tio
n
a
lg
o
rith
m
(U
R
!

its
o
p
tim
a
l
S
R
o
r
S
R
s)

b
.
a
co
m
p
reh
en
sio
n
a
lg
o
rith
m
(S
R
!

th
e
U
R
o
r
U
R
s
fo
r
w
h
ich
it's
o
p
tim
a
l)

N
o
te
th
a
t
(4
2
b
)
(w
h
ich
w
o
u
ld
b
e
ju
st
a
s
fa
st
a
s
(4
2
a
))
p
ro
d
u
ces
a
ll
p
o
ssib
le
U
R
s;
th
is

p
o
ssib
ly
la
rg
e
set
ca
n
b
e
eÆ
cien
tly

(4
3
)
a
.
in
tersected
w
ith
a
lex
ico
n
to
�
n
d
leg
itim
a
te
U
R
s

b
.
in
tersected
w
ith
lex
ica
l
co
n
stra
in
ts
to
g
u
ess
U
R
s
fo
r
n
ov
el
w
o
rd
s

c.
u
sed
fo
r
p
h
o
n
o
lo
g
ica
l
lea
rn
in
g

W
ell,
im
a
g
in
e
th
a
t
w
e
a
llow
d
i�
eren
t
m
o
d
e
s
o
f
e
v
a
lu
a
tio
n
fo
r
ea
ch
p
rim
itiv
e

co
n
stra
in
t:

(4
4
)
T
ra
d
itio
n
a
l
S
u
m
m
in
g:
T
h
e
ca
n
d
id
a
tes
w
ith
th
e
few
est
to
ta
l
v
io
la
tio
n
s
su
rv
iv
e

to
b
e
co
n
sid
ered
b
y
su
b
seq
u
en
t
co
n
stra
in
ts.

(4
5
)
k
-B
o
u
n
d
ed
:
L
ik
e
(4
4
),
b
u
t
th
e
co
n
stra
in
t
ca
n
o
n
ly
d
istin
g
u
ish
a
m
o
n
g
0
,
1
,
2
,

:
::,
k
�
1
,
o
r
\
k
o
r
m
o
re"
v
io
la
tio
n
s;
it
ca
n
't
co
u
n
t
b
ey
o
n
d
k
.

(F
o
r
ex
a
m
p
le,
1
-b
o
u
n
d
ed
eva
lu
a
tio
n
ju
st
a
sk
s
\
w
ere
th
ere
v
io
la
tio
n
s?"

w
ith
o
u
t
a
sk
in
g
h
ow
m
a
n
y.)

F
ra
n
k
&
S
a
tta
(1
9
9
8
)
a
n
d
K
a
rttu
n
en
(1
9
9
8
)
reco
m
m
en
d
a
llow
in
g
o
n
ly
k
-b
o
u
n
d
ed

co
n
stra
in
ts,
sin
ce
th
en
w
e
rem
a
in
w
ith
in
�
n
ite-sta
te
p
ow
er.
T
h
is
is
tru
e,
b
u
t

so
m
ew
h
a
t
aw
k
w
a
rd
a
s
a
so
lu
tio
n
:

�
B
ig
in
e
leg
a
n
t
tra
n
sd
u
ce
rs:
A
g
ra
m
m
a
r
th
a
t
sets
k
ju
st
la
rg
e
en
o
u
g
h
to
h
a
n
-

d
le
\
su
p
erca
lifra
g
ilisticex
p
ia
lid
o
cio
u
s"
w
o
u
ld
y
ield
a
m
u
ch
la
rg
er
a
n
d
m
o
re

red
u
n
d
a
n
t
tra
n
sd
u
cer
th
a
n
w
o
u
ld
th
e
co
m
p
a
ra
b
le
d
eriva
tio
n
a
l
g
ra
m
m
a
r.

�
L
a
c
k
o
f
g
e
n
e
ra
liza
tio
n
:
M
o
reov
er,
u
n
lik
e
th
e
d
eriva
tio
n
a
l
g
ra
m
m
a
r,
it
w
o
u
ld

fa
il
to
g
en
era
lize
to
lo
n
g
er
w
o
rd
s
a
n
d
p
h
ra
ses.

S
o
I'll
p
ro
p
o
se
tw
o
a
d
d
itio
n
a
l
m
o
d
es:

(4
6
)
In
c
re
m
e
n
ta
l
L
R
:

�
T
h
e
co
n
stra
in
t
sco
res
ea
ch
ca
n
d
id
a
te
in
crem
en
ta
lly
fro
m
L
eft
to
R
ig
h
t.

�
T
h
is
L
R
sco
rin
g
p
ro
ceed
s
in
p
a
ra
lle
l
fo
r
a
ll
ca
n
d
id
a
tes,
stay
in
g
in

lo
ck
step
w
ith
referen
ce
to
th
e
ca
n
d
id
a
tes'
co
m
m
o
n
U
R
.

�
S
u
d
d
en
d
ea
th
fo
r
a
n
y
ca
n
d
id
a
te
a
s
so
o
n
a
s
it
in
cu
rs
a
v
io
la
tio
n
,
u
n
less

a
ll
o
th
er
su
rv
iv
in
g
ca
n
d
id
a
tes
sim
u
lta
n
eo
u
sly
su
�
er
a
n
eq
u
a
lly
b
a
d

v
io
la
tio
n
.

(4
7
)
In
c
re
m
e
n
ta
l
R
L
:
T
h
e
m
irro
r
im
a
g
e
o
f
(4
6
).

2
1

S
u
m
m
in
g
eva
lu
a
tio
n
is
sh
ow
n
in
(4
8
{
4
9
).
T
o
u
n
d
ersta
n
d
in
crem
en
ta
l
eva
lu
a
tio
n
,

co
n
sid
er
a
ca
se
w
h
ere
a
ll
(rem
a
in
in
g
)
ca
n
d
id
a
tes
h
av
e
4
sy
lla
b
les.
T
h
en
(5
0
)
o
p
era
tes

a
s
if
ex
p
lo
d
ed
in
to
(5
1
).
It
p
refers
to
p
o
stp
o
n
e
th
e
p
a
in
o
f
N
o
C
o
d
a
v
io
la
tio
n
s
a
s
lo
n
g

a
s
p
o
ssib
le,
ev
en
a
t
th
e
co
st
o
f
h
av
in
g
m
o
re
v
io
la
tio
n
s
la
ter.

(4
8
)
N
o
C
o
d
a
:
]�
?
]C
/
tra
d
itio
n
a
l
su
m
m
in
g

(4
9
)

N
o
C
o
d
a

~

b
a
n
to
n
d
ib
o

*
*

b
a
n
to
d
im
b
o
n

*
*
*

(5
0
)
N
o
C
o
d
a
L
R
:
]�
?
]C
/
in
crem
en
ta
l
L
R

(5
1
)

N
o
C
o
d
a
-�
1

N
o
C
o
d
a
-�
2

N
o
C
o
d
a
-�
3

N
o
C
o
d
a
-�
4

b
a
n
to
n
d
ib
o

*

*
!

~

b
a
n
to
d
im
b
o
n

*

*

*

(5
2
)
N
o
C
o
d
a
R
L
:
]�
?
]C
/
in
crem
en
ta
l
R
L

(5
3
)

N
o
C
o
d
a
-�
4

N
o
C
o
d
a
-�
3

N
o
C
o
d
a
-�
2

N
o
C
o
d
a
-�
1

~

b
a
n
to
n
d
ib
o

*

*

b
a
n
to
d
im
b
o
n

*
!

*

T
h
ese
id
ea
s
ca
n
b
e
fo
rm
a
lized
,
a
n
d
th
e
fo
llow
in
g
th
eo
rem
h
o
ld
s:

(5
4
)
T
h
eo
re
m
:
S
u
p
p
o
se
a
n
O
T
g
ra
m
m
a
r
co
n
sists
o
f
p
rim
itiv
e
co
n
stra
in
ts
ea
ch

o
f
w
h
ich
is
eva
lu
a
ted
a
s
L
R
,
R
L
,
o
r
k
-b
o
u
n
d
ed
.
(T
h
a
t
is,
th
e
g
ra
m
m
a
r

n
ev
er
em
p
loy
s
th
e
tra
d
itio
n
a
l
su
m
m
a
tio
n
o
f
(4
4
).)
T
h
en
o
n
e
ca
n
co
n
stru
ct
a

�
n
ite-sta
te
tra
n
sd
u
cer
th
a
t
is
eq
u
iva
len
t
to
th
e
g
ra
m
m
a
r.

N
ow
th
e
q
u
estio
n
is:
C
a
n
w
e
g
et
aw
ay
w
ith
th
is
lin
g
u
istica
lly
?

T
en
ta
tiv
ely,
y
es:

M
o
st
o
f
th
e
tim
e,
in
crem
en
ta
l
eva
lu
a
tio
n
is
in
d
istin
g
u
ish
a
b
le
fro
m
su
m
m
in
g

eva
lu
a
tio
n
.
W
h
en
d
o
es
it
m
a
tter?
C
o
n
sid
er
(5
1
):

�
H
ig
h
er-ra
n
k
ed
co
n
stra
in
ts
h
av
e
fo
rced
u
s
to
ch
o
o
se
b
etw
een
sa
tisfy
in
g
N
o
C
o
d
a

o
n
th
e
2
n
d
v
s.
th
e
3
rd
sy
lla
b
le:
w
e
ca
n
't
sa
tisfy
it
o
n
b
o
th
.

�
T
h
is
co
rresp
o
n
d
s
to
th
e
cru
cia
l-ra
n
k
in
g
p
a
ttern

*
!

*

in
th
e
ta
b
lea
u
.)

�
B
u
t
th
e
situ
a
tio
n
a
s
d
ep
icted
in
(5
1
)
d
o
esn
't
ten
d
to
a
rise,
sin
ce
th
e
tw
o
co
d
a
s

d
o
n
't
in
tera
ct
in
a
n
y
w
ay.

�
S
u
ch
tra
d
eo
�
s
a
rise
(fo
r
sy
lla
b
i�
ca
tio
n
)
o
n
ly
in
th
e
co
n
tex
t
o
f
d
irectio
n
a
l

sy
lla
b
i�
ca
tio
n
(see
M
ester
&
P
a
d
g
ett
1
9
9
4
)|
w
h
ich
is
reso
lv
ed
L
R
o
r
R
L
!

In
d
eed
,
su
ch
fo
rced
tra
d
eo
�
s|
w
h
ere
o
n
ly
o
n
e
co
n
stra
in
t
is
a
t
issu
e,
b
u
t
th
e
la
n
g
u
a
g
e

m
u
st
ch
o
o
se
w
h
e
re
to
v
io
la
te
it|
a
re
g
en
era
lly
reso
lv
ed
b
y
v
io
la
tin
g
a
s
la
te
(L
R
)
o
r

a
s
ea
rly
(R
L
)
a
s
th
e
h
ig
h
er-ra
n
k
ed
co
n
stra
in
ts
w
ill
a
llow
.
E
x
a
m
p
les:

2
2



(5
5
)

1
.
D
irectio
n
a
l
sy
lla
b
i�
ca
tio
n
:
/
cv
cccv
/
!

[cv
.cV
c.cv
]
v
s.
[cv
c.cV
.cv
].

T
o
fav
o
r
th
e
la
tter,
a
s
in
C
a
iren
e
A
ra
b
ic,
eva
lu
a
te
D
e
p
in
crem
en
ta
lly
L
R
so
a
s

to
p
o
stp
o
n
e
ep
en
th
etic
m
a
teria
l;
th
is
is
cla
ssica
lly
k
n
ow
n
a
s
L
R
sy
lla
b
i�
ca
tio
n
.

2
.
F
o
o
tin
g
:
(�
�
)(�
�
)�
v
s.
(�
�
)�
(�
�
)
v
s.
�
(�
�
)(�
�
).
(
P
a
r
s
e
(�
):
�

!

F
.)

3
.
In
�
x
a
tio
n
:
T
a
g
a
lo
g
[g
r-u
m
-a
d
w
e
t].
(
N
o
O
v
e
r
l
a
p
:
]A
f
f
ix

?

S
te
m
.)

4
.
D
o
ck
in
g
o
f

o
a
tin
g
fea
tu
res
(e.g
.,
to
n
e).
(E
ith
er
V

!

H

o
r
V

?

H
.)

5
.
R
eso
lu
tio
n
o
f
O
C
P
v
io
la
tio
n
s
(e.g
.,
G
ra
ssm
a
n
's
L
aw
).
(L
ik
ew
ise.)

6
.
E
n
d
ru
le:
��
�
��
�
��
.
(L
ik
ew
ise.)

7
.
M
a
rk
in
g
o
f
sp
ecia
l
d
o
m
a
in
s
th
a
t
licen
se
a
d
d
itio
n
a
l
m
a
teria
l,
lik
e
th
e
�
rst
fo
o
t

in
a
w
o
rd
.
(L
ik
ew
ise.)

W
a
rn
in
g
:
T
o
eva
lu
a
te
a
fo
rm
in
crem
en
ta
lly,
a
co
n
stra
in
t
m
u
st
b
e
d
e�
n
ed
so
a
s
to

sp
ecify
n
o
t
ju
st
h
ow
m
a
n
y
v
io
la
tio
n
s
th
ere
a
re,
b
u
t
a
lso
w
h
e
re
th
ey
fa
ll.
I
h
av
e
n
o
t

y
et
a
d
d
ressed
th
is
issu
e
fo
r
th
e
p
rim
itiv
e
co
n
stra
in
t
fa
m
ilies.

1
2
.
A

p
o
ssib
le
e
x
te
n
sio
n
:
C
a
p
tu
rin
g
tie
r
a
d
ja
c
e
n
c
y

In
a
sta
n
d
a
rd
a
u
to
seg
m
en
ta
l
rep
resen
ta
tio
n
(G
o
ld
sm
ith
1
9
9
0
),
ev
en
feet
w
ith
g
a
p
s

b
etw
een
th
em
w
o
u
ld
b
e
trea
ted
a
s
a
d
ja
cen
t
o
n
th
eir
tier,
a
s
w
o
u
ld
a
d
ja
cen
t
to
n
es
a
n
d

a
d
ja
cen
t
v
ow
els.
T
h
is
m
a
k
es
it
ea
sy
to
d
iscu
ss
O
C
P
e�
ects,
lo
n
g
-d
ista
n
ce
sp
rea
d
in
g
,

to
n
o
lo
g
y,
th
e
n
o
tio
n
o
f
\
leftm
o
st
X
,"
etc.

T
h
e
strictly
lo
ca
l
tim
elin
e
rep
resen
ta
tio
n
s
o
f
(1
5
b
)
lo
se
th
is
a
d
ja
cen
cy.
O
n
th
e

tim
elin
e,
tw
o
H
to
n
es
o
n
th
e
sa
m
e
tier
ca
n
't
see
ea
ch
o
th
er
th
ro
u
g
h
in
terv
en
in
g

co
n
so
n
a
n
ts.

O
n
e
w
ay
o
u
t
is
p
rov
id
ed
b
y
O
p
tim
a
l
D
o
m
a
in
s
T
h
eo
ry
(C
o
le
&
K
isseb
erth
1
9
9
4
):

ea
ch
p
h
o
n
etic
fea
tu
re
silen
tly
p
ro
jects
a
w
id
er
d
o
m
a
in
,
a
n
d
a
d
ja
cen
cy
is
d
e�
n
ed

lo
ca
lly
in
term
s
o
f
th
ese
d
o
m
a
in
s.
T
h
is
is
fu
n
ctio
n
a
l
b
u
t
so
m
ew
h
a
t
clu
m
sy.

A
p
o
ssib
le
a
ltern
a
tiv
e,
m
o
re
in
th
e
sp
irit
o
f
a
u
to
seg
m
en
ta
l
p
h
o
n
o
lo
g
y
:

(5
6
)

�
E
v
ery
co
n
stra
in
t
h
a
s
a
set
o
f
releva
n
t
tiers.

�
T
h
e
releva
n
t
tiers
a
re
th
o
se
th
a
t
p
a
rticip
a
te
d
irectly
in
th
e
co
n
stra
in
t,

p
lu
s
a
n
y
o
th
ers
m
en
tio
n
ed
o
n
th
e
sid
e.

�
W
h
en
eva
lu
a
tin
g
a
co
n
stra
in
t,
w
e
c
o
lla
p
se
(ig
n
o
re,
sk
ip
ov
er)
a
n
y
tim
e

in
terva
ls
w
h
ere
n
o
th
in
g
is
h
a
p
p
en
in
g
o
n
th
e
releva
n
t
tiers.

U
n
d
er
th
is
\
co
lla
p
sin
g
co
n
v
en
tio
n
,"
w
e
co
u
ld
w
rite
th
e
O
C
P
fo
r
H
to
n
e
a
s
in
(5
7
).

T
h
is
say
s
th
a
t
a
d
ja
cen
t
H
's
m
u
st
b
e
sep
a
ra
ted
b
y
a
]P
r
W

d
|
w
h
ere
tw
o
H
's
a
re

co
n
sid
ered
to
b
e
a
d
ja
cen
t
if
th
ere
a
re
n
o
H
's,
P
rW
d
's,
o
r
L
's
b
etw
een
th
em
(th
ese

b
ein
g
th
e
releva
n
t
tiers
m
en
tio
n
ed
in
th
e
co
n
stra
in
t).
E
�
ectiv
ely,
(5
7
)
trea
ts
(5
8
)
a
s

if
it
w
ere
(5
9
).

(5
7
)
O
C
P
(H
):
(
]H

a
n
d
H

[
)
!

P
r
W

d [

(L
)

2
3

(5
8
)
[

P
rW
d

][P
rW
d
]

[
H
]

[
H
]

[
H
]

[
H
]

[
L
]

b

u

d

u

g

o

t

i

n

o

::
:o
th
e
r
tie
rs
:::

(5
9
)

[

P
rW
d

][
P
rW
d
]

[
H
][
H
]

[
H
][

H

]

[
L
]

S
im
ila
rly,
u
n
d
er
th
is
co
n
v
en
tio
n
,
(6
0
)
req
u
ires
th
a
t
a
n
y
H
to
n
e
b
e
sp
rea
d
o
n
to
th
e

v
ow
el
to
its
rig
h
t.
(6
1
)
restricts
th
is
req
u
irem
en
t
to
w
ith
in
th
e
P
rW
d
(ju
st
a
s
in

(5
7
)).

(6
0
)
H
H
a
r
m
(R
ig
h
t):
H

[
?
]V

(6
1
)
H
H
a
r
m
B
o
u
n
d
e
d
(R
ig
h
t):
(
]H

a
n
d
V
[
)
?
]P
r
W

d

N
o
te
th
a
t
(6
2
)
n
o
lo
n
g
er
en
fo
rces
rig
h
t
ex
tra
m
etrica
lity
:
it
m
en
tio
n
s
o
n
ly
F
a
n
d

P
rW
d
a
s
releva
n
t
tiers,
ca
u
sin
g
(6
4
)
to
b
e
in
terp
reted
a
s
(6
5
).
In
stea
d
w
e
n
eed
to

u
se
(6
3
),
w
h
ich
reco
g
n
izes
sy
lla
b
i�
ed
m
a
teria
l
a
n
d
req
u
ires
it
to
in
terv
en
e.

(6
2
)
E
x
t
r
a
m
e
t
r
ic
a
l
it
y
:
]F
?
]P
r
W

d

(6
3
)
E
x
t
r
a
m
e
t
r
ic
a
l
it
y
:
]F
?
]P
r
W

d

(�
)

(6
4
)

[

P
rW
d

]

[

F

][

F

]

[
�
][
�
][
�
][
�
][
�
]

:
::
o
th
e
r
tie
rs
::
:

(6
5
)

[
P
rW
d

]

[
F

][
F

]

A
fo
rm
a
l
v
ersio
n
o
f
th
e
co
lla
p
sin
g
co
n
v
en
tio
n
:

(6
6
)
a
.
A
n
y
tw
o
b
ra
ck
ets
a
re
co
n
sid
ered
to
co
in
cid
e
in
tim
e
u
n
less
th
ey
a
re
sep
a
-

ra
ted
b
y
a
n
en
tire
co
n
stitu
en
t
x
[

]x
o
n
a
releva
n
t
tier,
o
r
m
o
re
g
en
era
lly

b
y
a
co
n
�
g
u
ra
tio
n
x
[

]y
w
h
ere
x
a
n
d
y
a
re
b
o
th
releva
n
t
tiers.

b
.
T
h
a
t
is,
co
n
�
g
u
ra
tio
n
s
x
[

]y
o
n
th
e
releva
n
t
tiers
re
sist
co
lla
p
se.

c.
E
q
u
iva
len
tly,
im
a
g
in
e
co
n

a
tin
g
th
e
releva
n
t
tiers
to
g
et
a
seq
u
en
ce
o
f

la
b
eled
b
ra
ck
ets
in
tim
e.
A
n
y
co
n
tig
u
o
u
s
su
b
seq
u
en
ce
o
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