
1

P
D
E
&
F
E
M

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

LIN
K

Ö
P

IN
G

Jo
h
a
n
L
�ofb
e
rg

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

2

4
5
m
in
u
te
r
m
e
d
...

�

L
ite
n
o
ta
tio
n

�

K
o
n
se
rv
e
rin
g
sla
g
a
r

�

K
a
ra
k
te
rise
rin
g
a
v
P
D
E
e
r

�

A
n
a
ly
tisk
l�osn
in
g

�

N
u
m
e
risk
l�osn
in
g

�

R
e
g
le
rin
g
o
ch
s
�an
t

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

3

N
o
ta
tio
n

N
o
ta
tio
n
e
n
�ar
ty
p
isk
t
h
e
lt
b
a
k
v
�an
d
i
P
D
E
&
F
E
M

b
�ock
e
r

L
(
u
(
x
;
t)
)
+

f
(
x
;
t)
=

0

L

:
d
i�
e
re
n
tia
lo
p
e
ra
to
r
(t.e
x
@@

x
+

@@
t )

t
:
so
m

v
a
n
lig
t

x
:
sp
a
tia
l
d
im
e
n
sio
n
,
g
iv
e
t
f�or
d
e
t
fy
sik
a
lisk
a
p
ro
b
le
m
e
t

f
:
e
x
te
rn
sig
n
a
l
v
e
rk
a
n
d
e
p
�a
sy
ste
m
e
t
(v
�arm
e
k
�alla
,
k
ra
fte
r...)

u
:
s
�ok
t
sto
rh
e
t
(te
m
p
e
ra
tu
r,
sp
�an
n
in
g
,

�od
e
...)

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

4

K
o
n
s
e
rv
e
rin
g
s
la
g
a
r

V
i
b
�orja
r
d
ire
k
t
m
e
d
e
n
P
D
E
f�or
a
tt
n
�ag
o
t
a
tt
a
rb
e
ta
m
e
d

u
t
+

�
x
=

f

G
ru
n
d
e
k
v
a
tio
n
e
n
f�or
e
n
sto
r
m
�an
g
d
fy
sik
a
lisk
a
P
D
E
e
r

V
a
ria
b
e
l

F
y
sik
a
lisk
to
lk
n
in
g

E
x
e
m
p
e
l

u
(
x
;
t)

d
e
n
site
t
a
v
n
�ag
o
t

a
n
ta
l
b
ila
r/
k
m

f
(
x
;
t)

k
v
a
n
tite
t
g
e
n
e
re
ra
d
i
(
x
;
t)

e
n
in
fa
rt

�
(
x
;
t)


u
x
i
(
x
;
t)

p
a
sse
ra
ra
n
d
e
b
ila
r
i
(
x
;
t)

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



5

K
o
n
se
rv
e
rin
g
sla
g
a
r
b
y
g
g
e
r
p
�a
\
f�or
�an
d
rin
g
=
in
-u
t+
sk
a
p
a
t"

dd
t Z

b
a

u
(
x
;
t)
d
x
=

�
(
a
;
t)
�

�
(
b;
t)
+ Z

b
a

f
(
x
;
t)
d
x

O
m

u
o
ch
�
�ar
tillr
�ack
lig
t
sn
�alla
k
a
n
d
e
n
n
a
in
te
g
ra
le
k
v
a
tio
n
sk
riv
a
s

o
m

till
k
o
n
se
rv
e
rin
g
sla
g
e
n
.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

6

K
o
n
s
e
rv
e
rin
g
s
la
g
a
r,
e
x
e
m
p
e
l

T
ra
n
sp
o
rt
a
v
in
k
o
m
p
re
ssib
e
lt
m
a
te
ria
l
:
�
(
x
;
t)
=

v
u
(
x
;t).
K
o
n
sta
n
-

te
n
v
�ar
h
a
stig
h
e
te
n
p
�a
tra
n
sp
o
rte
n
.

G
e
n
e
re
llt
:
�
(
x
;
t)
=

cu
(
x
;
t)
k
a
lla
s
lin
j�ar
k
o
n
v
e
k
tio
n
.

O
m

�
(
x
;
t)
=

g
(
u
(
x
;
t)
)
k
a
lla
s
d
e
t
o
lin
j�ar
k
o
n
v
e
k
tio
n
.

T
ra
�
k
m
o
d
e
lle
r
k
a
n
m
o
d
e
lle
ra
s
m
e
d
o
lin
j�ar
k
o
n
v
e
k
tio
n
�
=

u
(
1
�

u
).

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

7

K
o
n
s
e
rv
e
rin
g
s
la
g
a
r,
e
x
e
m
p
e
l

V
�arm
e
le
d
n
in
g
:
O
m

v
i
in
f�or
v
�arm
e
u
(
x
;
t)
=

�
C
T
(
x
;
t)
s
�a
g
�alle
r
e
n
-

e
rg
ib
a
la
n
se
n
(u
ta
n
k
�alla
)

u
t
+

�
x
=

0

F
o
u
rie
rs
la
g
g
e
r
�
=

�
K
T
x
,
d
v
s
v
�arm
e
n

�od
a
r
d
it
d
e
t
�ar
k
a
lla
re

u
t
�

K�
C
u
x
x
=

0

G
e
n
e
re
llt
:
�
(
x
;
t)
=

cu
x
(
x
;
t)
k
a
lla
s
lin
j�ar
d
i�
u
sio
n

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

8

K
a
ra
k
te
ris
e
rin
g
a
v
P
D
E

�

L
in
j�arite
t
:
U
n
g
e
f�ar
so
m

O
D
E

u
t
+

g
(
x
)
u
x
x
=

h
(
x
)
:
lin
j
�a
r

u
t
+

g
(
u
)
u
x
x
=

h
(
x
)
:
o
lin
j
�a
r

�

O
rd
n
in
g
:
S
o
m

O
D
E
,
h
�og
sta
f�ore
k
o
m
m
a
n
d
e
d
e
riv
a
ta
n

�

S
tru
k
tu
r
:
H
y
p
e
rb
o
lisk
a
,
e
llip
tisk
a
o
ch
p
a
ra
b
o
lisk
a

�

R
a
n
d
o
ch
in
itia
lv
illk
o
r

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



9

S
tru
k
tu
r

M
a
n
titta
r
p
�a
e
n
a
n
d
ra
o
rd
n
in
g
e
n
s
P
D
E

A
u
x
x
+

B
u
x
t
+

C
u
tt
+

F
(
x
;
t;
u
;
u
t ;
u
x
)
=

0

d
e
�
n
ie
ra
d
isk
rim
in
a
n
te
n
D

=

B
2

�

4
A
C

F
a
ll

N
a
m
n

E
x
e
m
p
e
l

D

>
0

h
y
p
e
rb
o
lisk

v
�ag
e
k
v
a
tio
n
e
n
u
tt
=

c
2
u
x
x

D

=

0

p
a
ra
b
o
lisk

d
i�
u
sio
n
u
t
�

k
u
x
x
=

0

D

<
0

e
llip
tisk

L
a
p
la
ce
u
x
x
+

u
y
y
=

0

K
la
ssi�
cie
rin
g
e
n
a
n
v
�an
d
s
f�or
a
tt
v
�alja
l�osn
in
g
sm
e
to
d
e
r
e
tc.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

10

R
a
n
d
o
c
h
in
itia
lv
illk
o
r

�

In
itia
lv
�ard
e
sp
ro
b
le
m

u
(
x
;
0
)
g
iv
e
t

D
e
n
l�atta
ste
so
rte
n
s
p
ro
b
le
m

O
fta
h
y
p
e
rb
o
lisk
a
,
t.e
x
.
v
�ag
e
k
v
a
tio
n
e
n
�ov
e
r
o
�an
d
lig
d
o
m
�an

�

R
a
n
d
v
�ard
e
sp
ro
b
le
m

u
(
r
a
n
d
e
n
;
t)
g
iv
e
t
(D
irich
le
t),
@
u
(
r
a
n
d
e
n
;
t)
g
iv
e
t
(N
e
u
m
a
n
)

S
v
�ara
re
a
tt
l�osa

E
llip
tisk
a
p
ro
b
le
m
,
t.e
x
.
L
a
p
la
ce

�

In
itia
l-ra
n
d
v
�ard
e
sp
ro
b
le
m

G
e
n
e
re
lla
fa
lle
t

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

11

A
n
a
ly
tis
k
l�os
n
in
g

P
re
cis
so
m

i
O
D
E
k
a
n
d
e
tta
e
n
d
a
st
g
�ora
s
f�or
e
n
k
la
m
o
d
e
lle
r.

D
o
ck
,
d
e
ssa
l�osn
in
g
a
r
g
e
r
in
sik
t
i
h
u
r
sv
�ara
re
l�osn
in
g
a
r
�ar
u
p
p
b
y
g
g
d
a
.

V
a
n
lig
a
ste
m
e
to
d
e
r

�

V
a
ria
b
e
lse
p
a
ra
tio
n

�

In
te
g
ra
ltra
n
sfo
rm
e
r

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

12

V
a
ria
b
e
ls
e
p
a
ra
tio
n

A
n
s
�att
u
(
x
;
t)
=

y
(
x
)
g
(
t)
o
ch
p
lu
g
g
a
in
i
d
i�
e
re
n
tia
le
k
v
a
tio
n
e
n

F
�orh
o
p
p
n
in
g
sv
is
f�ar
m
a
n
e
tt
g
�an
g
m
e
d
O
D
E

K
r
�av
e
r
v
iss
stru
k
tu
r
p
�a
b
�ad
e
P
D
E
o
ch
ra
n
d
v
illk
o
r

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



13

V
a
ria
b
e
ls
e
p
a
ra
tio
n
,
e
x
e
m
p
e
l

V
�arm
e
le
d
n
in
g
i
1
D
,
re
n
d
i�
u
sio
n

u
t
�

u
x
x
=

0

V
i
a
n
s
�atte
r
u
(
x
;
t)
=

y
(
x
)
g
(
t)
)

y
(
x
)
g

0(
t)
=

y
0
0(
x
)
g
(
t)
)

y
0
0(
x
)

y
(
x
)
=

g
0(
t)

g
(
t)

E
fte
rso
m

d
e
t
�ar
x
till
v
�an
ste
r
o
ch
t
till
h
�og
e
r
m
�aste

y
0
0(
x
)

y
(
x
)
=

g
0(
t)

g
(
t)
=

k

V
i
h
a
r
tv
�a
sty
ck
e
n
O
D
E
.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

14

In
te
g
ra
ltra
n
s
fo
rm
e
r

S
a
m
lin
g
sn
a
m
n
f�or
F
o
u
rie
rtra
n
sfo
rm
e
r,
L
a
p
la
ce
tra
n
sfo
rm
e
r
o
ch
a
n
d
ra

lite
m
in
d
re
v
a
n
lig
a
tra
n
sfo
rm
m
e
to
d
e
r

T
y
p
isk
t
a
p
p
lice
ra
s
tra
n
sfo
rm
e
n
p
�a
t
(d
e
sp
a
tia
la
k
o
o
rd
in
a
te
rn
a
�ar
o
f-

ta
st
e
n
d
a
st
d
e
�
n
ie
ra
d
e
�ov
e
r
e
n
b
e
g
r
�an
sa
d
d
o
m
�an
)

In
g
a
k
o
n
stig
h
e
te
r

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

15

In
te
g
ra
l
tra
n
s
fo
rm
e
r,
e
x
e
m
p
e
l

T
ra
n
sp
o
rt
m
e
d
e
n
d
a
st
lin
j�ar
k
o
n
v
e
k
tio
n
o
ch
m
a
tn
in
g
i
x
=

0

u
t (
x
;
t)
+

v
u
x
(
x
;
t)

=

0

u
(
0
;
t)

=

r
(
t)

u
(
x
;
0
)

=

0
;
0
�

x
�

L

L
a
p
la
ce
tra
n
sfo
rm
e
ra
m
.a
.p
.
t

s
U
(
x
;
s
)
+

v
d
Ud

x
(
x
;
s
)

=

0

U
(
0
;
s
)

=

R
(
s
)

S
ta
n
d
a
rd
O
D
E
a
v
f�orsta
o
rd
n
in
g
e
n
(i
x
a
llts
�a)

U
(
x
;
s
)
=

R
(
s
)
e
�

s
x
=
v

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

15

In
te
g
ra
l
tra
n
s
fo
rm
e
r,
e
x
e
m
p
e
l

N
o
te
ra
,
�ov
e
rf�orin
g
sfu
n
k
tio
n
e
n
fr
�an
x
=

0
till
x
=

1

U
(
1
;
s
)
=

R
(
s
)
e
�

s
=
v

O
m
v
i
d
e
�
n
ie
ra
r
tid
e
n
d
e
t
ta
r
f�or
e
n
p
a
rtik
e
l
a
tt
r
�ora
sig
e
n
l�an
g
d
e
n
h
e
t

T
=

1
=
v
s
�a
h
a
r
v
i

U
(
1
;
s
)
=

R
(
s
)
e
�

s
T

E
n
P
D
E
f�or
e
n
tid
sf�ord
r
�ojn
in
g
T

�ar
a
llts
�a

u
t (
x
;
t)
+

1T
u
x
(
x
;
t)

=

0
;

0
�

x
�

1

V
i
k
o
m
m
e
r
tillb
a
k
a
till
d
e
tta
se
n
a
re
...

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



16

N
u
m
e
ris
k
l�os
n
in
g

I
p
ra
k
tik
e
n
m
�aste
m
a
n
l�osa
p
ro
b
le
m
e
n
n
u
m
e
risk
t

V
i
k
o
m
m
e
r
a
tt
titta
p
�a

�

F
in
ita
d
i�
e
re
n
sm
e
to
d
e
r

�

F
in
ita
e
le
m
e
n
tm
e
to
d
e
r

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

17

F
in
ita
d
i�
e
re
n
s
m
e
to
d
e
r

In
f�or
e
n
d
isk
re
tise
rin
g
i
b
�ad
e
x
o
ch
t

E
rs
�att
d
e
riv
a
to
r
m
e
d
d
i�
e
re
n
sa
p
p
ro
x
im
a
tio
n
e
r

u
x
(
x
;
t)

�

u
(
x
+

�
;
t)
�

u
(
x
;
t)

�

u
t (
x
;
t)

�

u
(
x
;
t
+

Æ
)
�

u
(
x
;
t
+

Æ
)

�

G
e
r
e
tt
sto
rt
e
k
v
a
tio
n
ssy
ste
m

a
tt
l�osa
f�or
e
llip
tisk
a
sy
ste
m
.

G
e
r
ty
p
isk
t
e
tt
d
y
n
a
m
isk
t
sy
ste
m

f�or
p
a
ra
b
o
lisk
a
o
ch
h
y
p
e
rb
o
lisk
a
,

d
�ar
v
�ard
e
n
a
i
d
isk
re
tise
rin
g
sp
u
n
k
te
rn
a
i
d
e
n
sp
a
tia
la
d
im
e
n
sio
n
e
n
b
lir

tillst
�an
d
.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

18

F
in
ita
d
i�
e
re
n
s
m
e
to
d
e
r

�

N
u
m
e
risk
sta
b
ilite
t
b
e
ro
r
b
�ad
e
p
�a
Æ
o
ch
�
.

F
�or
u
t
=

u
x
x
m
�aste
Æ
�

0
:5
�
2
.

�

N
u
m
e
rik
e
n
k
a
n
f�orb
�attra
s
g
e
n
o
m
a
tt
a
n
v
�an
d
a
im
p
licita
m
e
to
d
e
r.

�

E
n
k
e
l
a
tt
f�orst
�a
o
ch
im
p
le
m
e
n
te
ra
.

�

K
a
n
ty
v
�arr
g
e
d
�alig
a
m
o
d
e
lle
r.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

19

F
in
ita
e
le
m
e
n
tm
e
to
d
e
r

F
�or
tillf�alle
t
k
o
m
m
e
r
v
i
b
a
ra
titta
p
�a
lin
j�ara
sta
tisk
a
p
ro
b
le
m
,

L
(
u
(
x
)
)
+

f
(
x
)
=

0

V
�art
m
�al
�ar
a
tt
a
p
p
ro
x
im
e
ra
fu
n
k
tio
n
e
n
u
(
x
)

A
n
a
ly
tisk
t
v
e
t
v
i
a
tt
u
(
x
)
f�or
m
�an
g
a
p
ro
b
le
m

f�ar
l�osn
in
g
a
r
i
fo
rm

a
v

e
n
o
�an
d
lig
su
m
m
a

u
(
x
)
=

1
Xj

=

1
�
j �
j (
x
)

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



20

F
in
ita
e
le
m
e
n
tm
e
to
d
e
r

S
t
�ark
ta
a
v
v
�ar
k
u
n
sk
a
p
o
m
stru
k
tu
re
n
p
�a
e
n
l�osn
in
g
in
f�or
v
i
b
a
sfu
n
k
-

tio
n
e
r
(o
fta
s
k
a
lla
t
tria
l-fu
n
ctio
n
s
in
o
m

F
E
M
)

�
(
x
)
=

[�
1
(
x
)
:
:
:
�
n
(
x
)
]

sa
m
t
e
n
o
k
�an
d
p
a
ra
m
e
te
rv
e
k
to
r

�
(
x
)
=

[�
1

:
:
:
�
n
] T

V
i
d
e
�
n
e
ra
r
v
�ar
a
p
p
ro
x
im
a
tio
n

^u
(
x
)
=

�
�

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

21

F
in
ita
e
le
m
e
n
tm
e
to
d
e
r,
b
a
s
fu
n
k
tio
n
e
r

E
n
v
ik
tig
d
e
l
a
v
F
E
M

�ar
a
tt
v
�alja
b
a
sfu
n
k
tio
n
e
rn
a
.

D
isk
re
tise
ra
d
e
n
sp
a
tia
la
d
o
m
�an
e
n
o
ch
in
f�or
b
a
sfu
n
k
tio
n
e
r
so
m

�ar

lo
k
a
la
k
rin
g
v
a
rje
d
isk
re
tise
rin
g
sp
u
n
k
t.

F
�ord
e
le
n
�ar
d
e
ls
n
u
m
e
risk
,
m
e
n
�av
e
n
a
tt
p
a
ra
m
e
tra
rn
a
�
f�ar
e
n
fy
sik
a
lisk

to
lk
n
in
g
.
M
e
d
l�am
p
lig
t
v
a
l
a
v
b
a
sfu
n
k
tio
n
e
r
k
o
m
m
e
r
�
i
=

^u
(
x
i )

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

22

F
in
ita
e
le
m
e
n
tm
e
to
d
e
r,
1
D
lin
j�ar
b
a
s
fu
n
k
tio
n

D
isk
re
tise
rin
g
a
v
(
0
�

x
�

1
)
i
tre
e
le
m
e
n
t
(fy
ra
b
a
sfu
n
k
tio
n
e
r)

0
0.2

0.4
0.6

0.8
1

0

0.2

0.4

0.6

0.8 1

1.2

φ
1

φ
2

φ
3

φ
4

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

23

F
E
M
,
re
s
id
u
a
le
r

H
u
r
v
�alje
r
v
i
�
?

V
i
sk
u
lle
v
ilja
m
in
im
e
ra
u
(
x
)
�

^u
(
x
),
m
e
n
v
i
k
�an
n
e
r
ju
in
te
u
(
x
)

V
i
v
e
t
d
o
ck
a
tt
d
e
n
k
o
rre
k
ta
l�osn
in
g
e
n
u
p
p
fy
lle
r
L
(
u
(
x
)
)
+

f
(
x
)
=

0

D
e
tta
g
�alle
r
d
o
ck
in
te
f�or
a
p
p
ro
x
im
a
tio
n
e
n
,
u
ta
n
d
�ar
h
a
r
v
i

L
(
^u
(
x
)
)
+

f
(
x
)
=

R
(
x
)

E
tt
l�am
p
lig
t
s
�att
a
tt
h
itta
^u
(
x
)
k
a
n
a
llts
�a
v
a
ra
a
tt
m
in
im
e
ra
re
sid
u
a
le
n

R
(
x
).
D
e
tta
�ar
g
ru
n
d
id
e
n
i
a
ll
F
E
M
.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



24

F
E
M
,
o
lik
a
m
e
to
d
e
r

E
tt
g
�an
g
m
e
to
d
e
r
f�or
a
tt
m
in
im
e
ra
R
(
x
)
�
n
n
s

�

C
o
llo
ca
tio
n

�

V
ik
ta
d
e
re
sid
u
a
lm
e
to
d
e
r

�

G
a
le
rk
in

�

M
in
sta
k
v
a
d
ra
t

�

:
:
:

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

25

F
E
M
,
c
o
llo
c
a
tio
n

A
b
so
lu
t
e
n
k
la
ste
m
e
to
d
e
n

V
�alj
e
tt
a
n
ta
l
p
u
n
k
te
r
c
i ,
o
ch
s
�att

R
(
c
i )
=

0

O
b
se
rv
e
ra
a
tt
d
e
v
a
ld
a
p
u
n
k
te
rn
a
in
te
b
e
h
�ov
e
r
v
a
ra
n
�ag
o
n
a
v
d
isk
re
-

tise
rin
g
sp
u
n
k
te
rn
a
.

G
e
r
e
tt
lin
j�art
e
k
v
a
tio
n
ssy
ste
m

f�or
a
tt
h
itta
�
.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

26

F
E
M
,
v
ik
ta
d
e
re
s
id
u
la
m
e
to
d
e
r

S
a
m
lin
g
sn
a
m
n
f�or
d
e

e
sta
m
e
to
d
e
rn
a

V
�alj
v
ik
tsfu
n
k
tio
n
e
r
 
i (
x
)
o
ch
s
�att

Z
 
i (
x
)
R
(
x
)
d
x
=

0

N
o
te
ra
,
co
llo
ca
tio
n
,

 
i (
x
)
=

Æ
(
x
�

c
i )

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

27

F
E
M
,
v
ik
ta
d
e
re
s
id
u
lm
e
to
d
e
r

O
m

v
i
sto
p
p
a
r
in
d
e
�
n
itio
n
e
n
a
v
R
(
x
)
o
ch
^u
(
x
)
s
�a
h
a
r
v
i

Z
 
i (
x
)
(
L
(
�
(
x
)
�
)
+

f
(
x
)
)
d
x
=

0

D
e
tta
g
e
r
e
tt
lin
j�art
e
k
v
a
tio
n
ssy
ste
m

K
�
=

b

d
�ar

b
i

=

� Z
 
i (
x
)
f
(
x
)
d
x

K
ij

=

Z
 
i (
x
)
L
(
�
j )
d
x

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



28

F
E
M
,
G
a
le
rk
in

K
la
ssisk
m
e
to
d
in
o
m

F
E
M
.

�A
r
e
n
v
ik
ta
d
re
sid
u
a
lm
e
to
d
d
�ar
m
a
n
v
�alje
r

 
i (
x
)
=

�
i (
x
)

H
a
r
f�ord
e
le
n
a
tt
d
e
n
g
e
r
sy
m
m
e
trisk
a
m
a
trise
r
(e
fte
r
lite
trick
)

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

29

F
E
M
,
M
in
s
ta
k
v
a
d
ra
tm
e
to
d
e
r

M
in
im
e
ra

Z
R
2
(
x
)
d
x

�A
r
o
ck
s
�a
e
n
v
ik
ta
d
re
sid
u
a
lm
e
to
d
ty
m
in
im
u
m

g
e
r

@@
�
i �Z
R
2
(
x
)
d
x �
=

2  Z
@
R

@
�
i R
(
x
)
d
x !
=

0

d
v
s

 
i (
x
)
=

@
R
(
x
)

@
�
i

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

30

P
ro
g
ra
m
v
a
ra

�

F
E
M
L
A
B
i
M
a
tL
a
b
:
G
e
n
e
re
ll
F
E
M

a
n
a
ly
s

�

P
D
E
i
M
a
tL
a
b
:
L
ik
n
a
n
d
e
F
E
M
L
A
B
fa
st
lite
e
n
k
la
re

�

D
S
o
lv
e
i
M
a
th
e
m
a
tica
:
A
n
a
ly
tisk
l�osn
in
g

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

31

R
e
g
le
rin
g
o
c
h
s
�an
t

F
�or
a
tt
re
g
le
ra
sy
ste
m

m
e
d
P
D
E
e
r
k
a
n
m
a
n

�

G
�ora
d
e
t
sv
�art
f�or
sig

�

G
�ora
d
e
t
lite
m
in
d
re
sv
�art
f�or
sig

�

e
lle
r
g
�ora
d
e
t
g
a
n
sk
a
e
n
k
e
lt

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8



32

S
v
�a
r
t
:
D
e
n
m
e
sta
re
g
le
rte
o
rin
(m
e
d
O
D
E
)
g
�ar
a
tt
�ov
e
rf�ora
till
P
D
E

sy
ste
m
.
D
o
ck
b
lir
m
a
te
m
a
tik
e
n
(o
ch
re
g
u
la
to
re
rn
a
)
v
�ald
ig
t
k
o
m
p
le
x
a
.

T
y
p
isk
t
s
�a
f�ar
m
a
n
re
g
u
la
to
re
r
i
fo
rm

a
v
P
D
E
o
p
e
ra
to
re
r.

M

in
d
r
e

s
v
�a
r
t
:
B
o
u
n
d
a
ry
co
n
tro
l.
S
k
a
p
a
e
n
re
g
u
la
to
r
m
e
d
sta
n
d
a
rd

te
k
n
ik
,
b
a
se
ra
d
p
�a
d
e
(b
e
g
r
�an
sa
t
a
n
ta
l)
m
�atsig
n
a
le
r
m
a
n
h
a
r.
A
n
a
ly
-

se
ra
sta
b
ilite
t
a
n
tin
g
e
n
strik
t
e
lle
r
a
tt
g
e
n
o
m
g
�ora
e
n
F
E
M

m
o
d
e
ll
a
v

slu
tn
a
sy
ste
m
.

E
n
k
e
lt
:
B
�orja
m
e
d
a
tt
g
�ora
e
n
F
E
M

m
o
d
e
ll
a
v
sy
ste
m
e
t.
A
p
p
lice
ra

se
d
a
n
sta
n
d
a
rd
re
g
le
rte
o
ri
p
�a
d
e
n
e
rh
�alln
a
m
o
d
e
lle
n
(so
m

�ar
e
n
sta
n
-

d
a
rd
�
n
itd
im
e
n
sio
n
e
ll
tillst
�an
d
sm
o
d
e
ll)

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8

R
E

G
L

E
R

T
E

K
N

IK

A
U

TO
M

A
T

IC
 C

O
N

TR
O

L

L
IN

K
O

P
IN

G

33

R
e
fe
r
e
n
s
e
r

1S
.J.
F
a
rlo
w
.
P
a
rtia
l
D
i�
e
re
n
tia
l
E
q
u
a
tio
n
s
fo
r
S
cie
n
tists
&
E
n
g
in
e
e
rs.
W
ile
y
,
1
9
8
2
.

J.
D
.
L
o
g
a
n
.
A
p
p
lie
d
P
a
rtia
l
D
i�
e
re
n
tia
l
E
q
u
a
tio
n
s.
S
p
rin
g
e
r,
1
9
9
8
.

A
.
S
a
m
u
e
lsso
n
a
n
d
N
.E
.
W
ib
e
rg
.
F
in
ite
E
le
m
e
n
t
M
e
th
o
d
:
B
a
sics.
S
tu
d
e
n
tlitte
ra
tu
r,

1
9
9
8
.

N
.
O
tto
se
n
a
n
d
H
.
P
e
te
rsso
n
.
In
tro
d
u
ctio
n
to
th
e
F
in
itie
E
le
m
e
n
t
M
e
to
d
.
P
re
n
tice

H
a
ll,
1
9
9
2
.

M
.
M
o
la
n
d
e
r.

C
o
m
p
u
te
r
A
id
e
d
M
o
d
e
llin
g
o
f
D
istrib
u
te
d
P
a
ra
m
e
te
r
P
ro
ce
sse
s.

P
h
D
th
e
sis,
C
h
a
lm
e
rs
U
n
iv
e
rsirty
o
f
T
e
ch
n
o
lo
g
y
,
1
9
9
0
.

P
D
E
&
F
E
M

M
o
d
e
llin
g
0
1
0
1
1
8


