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Figure 1: Diameters of the coefficients of a sequence {®"(Z0)},,co,. 5.(742); (a full his-
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(8,7)-representation were used for the integration process. The data is stored in the file
periodic_08_07_out_3/rect_di.txt.
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Figure 2: Diameters of the coefficients of a sequence {@8'”(570)}”6{0’“7(”2)} for some
(8,7)-representation Zo of a stable periodic orbit for system (??). Red horizon-
tal line marks the diameter of the representation of the initial function. On the z-
axis we have the iteration steps, each tick represents p steps of iteration. The data

from test lc was used. System (7?7
representation were used for the integration process.
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Figure 3: Diameters of the coefficients of a sequence {®"(Z0)},,c1o,. 5.(9+2); (& full his-
tory) for some (8,9)-representation Zg of a stable periodic orbit for system (??). Red
horizontal line marks the diameter of the representation of the initial function. On
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data from test 2c¢ was used. System (??), doubleton Lohner set representation and
(8,9)-representation were used for the integration process. The data is stored in the file
periodic_08_09_out_3/rect_di.txt.
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Figure 4: Diameters of the coefficients of a sequence {®%"(z)}

from test 2c was used. System (?
representation were used for the integration process.
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Figure 5: Diameters of the coefficients of a sequence {®"(Z0)},,c(0, s.(1142)} (a full his-
tory) for some (8,11)-representation Zp of a stable periodic orbit for system (??). Red

horizontal line marks the diameter of the representation of the initial function.

On

the z-axis we have the iteration steps, each tick represents p steps of iteration. The
data from test 3c was used. System (?7?), doubleton Lohner set representation and
(8,11)-representation were used for the integration process. The data is stored in the file
periodic_08_11_out_3/rect_di.txt.
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Figure 6: Diameters of the coefficients of a sequence {@8'” (Zo) }nE{O,..,(11+2)} for some

(8,11)-representation Zg of a stable periodic orbit for system (??). Red horizon-
tal line marks the diameter of the representation of the initial function. On the z-
axis we have the iteration steps, each tick represents p steps of iteration. The data
from test 3c was used. System (77?), doubleton Lohner set representation and (8,11)-
representation were used for the integration process. The data is stored in the file
periodic_08_11_out_3/rect_di.txt.
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0 for system (?7).
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Figure 8: Diameters of the coeflicients of a sequence {@8'”(570)}

ne{2,
(8,7)-representation T of a stable stationary solution x = 0 for system (?7).

(742

) for some

Red

horizontal line marks the diameter of the representation of the initial function after 2 - p
steps. On the x-axis we have the iteration steps, each tick represents p steps of iteration.
The data from test 1c was used. System (?7), doubleton Lohner set representation and
(8,7)-representation were used for the integration process. The data is stored in the file
steady_08_07_out_3/rect_di.txt.
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Figure 9: Diameters of the coefficients of a sequence {®"(Zo)},,c 116, 5.(9+2)} (@ full history

after 2 - p steps) for some (8,9)-representation Z( of a stable stationary solution x

0 for system (?7).
the initial function. On the z-axis we have the iteration steps, each tick represents p
steps of iteration. The data from test 2c was used. System (?7), doubleton Lohner set
representation and (8,9)-representation were used for the integration process. The data
is stored in the file steady_08_09_out_3/rect_di.txt.
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Figure 10: Diameters of the coefficients of a sequence {@8'”(550)}
(8,9)-representation T of a stable stationary solution x = 0 for system (?7).
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) for some

Red

horizontal line marks the diameter of the representation of the initial function after 2 - p
steps. On the x-axis we have the iteration steps, each tick represents p steps of iteration.
The data from test 2c was used. System (?7), doubleton Lohner set representation and
(8,9)-representation were used for the integration process. The data is stored in the file
steady_08_09_out_3/rect_di.txt.
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Figure 11: Diameters of the coefficients of a sequence {®"(Z0)},cq16,. 8.(1142) (a full
history after 2-p steps) for some (8,11)-representation Zg of a stable stationary solution

= 0 for system (?7). Red horizontal line marks the diameter of the representation of
the initial function. On the z-axis we have the iteration steps, each tick represents p
steps of iteration. The data from test 3c was used. System (??), doubleton Lohner set
representation and (8,11)-representation were used for the integration process. The data
is stored in the file steady_08_11_out_3/rect_di.txt.
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Figure 12: Diameters of the coefficients of a sequence {®%" (%)}
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(8,11)-representation Zo of a stable stationary solution z = 0 for system (?7?).

for some

L(1142)}

Red

horizontal line marks the diameter of the representation of the initial function after 2 - p
steps. On the x-axis we have the iteration steps, each tick represents p steps of iteration.
The data from test 3c was used. System (?7), doubleton Lohner set representation and

(

steady_08_11_out_3/rect_di.txt.

8,11)-representation were used for the integration process. The data is stored in the file
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Figure 13: Dependence of the diameter of the interval set on the initial data diam-

eter.

A history of the integration of some neighbourhood of a stable periodic orbit

for system (?7) was recorded for three runs with initial data of decreasing diameter.
On the z-axis we have the iteration steps, each bar is a diameter of the representa-

tion coefficient after p steps of iteration.
(black, white, gray respectively).

The data is generated for tests la, 1b, lc
System (??), doubleton Lohner set representation

and (8,7)-representation were used for the integration process. The data is stored the
files periodic_08_07_out_1/rect_di.txt, periodic_08_07_out_2/rect_di.txt and
periodic_08_07_out_3/rect_di.txt respectively.



0.0021
0.0014
0.0007

0.0063
0.0042
0.0021

0.024
0.016
0.008

0.09
0.06
0.03

0.39
0.26
0.13

15
1.0
0.5

6.3
4.2
2.1

26.1
17.4
8.7

104.7
69.8
34.9

419.4
279.6
139.8

6710.7
4473.8
2236.9

diam(z®) diam(z") diam(z%%) diam(z>) diam(z) diam(z*) diam(z>) diam(z") diam(z*)
diam(z*) diam(z") diam(z%M) aiam(z>) diam(z*) diam(z*) diam(z?!) diam(z"M)
diam(z*?) diam(z"?) diam(2®?) diam(z>? diam(z*?) diam(z*?) diam(z??) diam(z?)

[l
e
b
b
[JE)
FE

diam(z®F)

703))

diam(z

diam(z%F))

.

diam(z™F)

diam(z®F)

diam(z>F)

diam(z>P®))

o

diam(z"P))

i
s
rsuv
r
[T
Of

.

2.

o

diam(z>1) diam(z"1) diam(z%1) diam(z™") diam(z*) diam(z*1) diam(z>M diam(z"")
O < T £ N O L N N
diam(z>®)) diam(z"P) diam(z%F)) diam(z>F) diam(z*®) diam(z*®)) diam(z>F)) diam(z"F)
LA HHH H 1.
diam(z>0) diam(z"%) diam(z50) diam(z>) diam(z*0) diam(z>0) diam(z>0%) diam(z")
L A A H A H A H
diam(z*™) diam(z™") diam(z®") diam(z™) diam(z*™) diam(z*™) diam(z>) diam(zt)
O N N :
diam(z%®) diam(z™®) diam(z®®) diam(z™®) diam(z*®) diam(z*®) diam(z*®) diam(zt®)
LA B A AR 3
diam(z>) diam(z") diam(z%) diam(z™ diam(z*) diam(z*") diam(z>) diam(z")
LA
diam(z1) diam(z"10) diam(z%1) diam(z>1) diam(z 1) diam(z*1) diam(z*1) diam(z"1)

r
[
Ci[)
il
[l
al

o

b

Figure 14: Dependence of the diameter of the interval set on the initial data diam-

eter.

A history of the integration of some neighbourhood of a stable periodic orbit

for system (?7?) was recorded for three runs with initial data of decreasing diameter.
On the z-axis we have the iteration steps, each bar is a diameter of the representa-

tion coefficient after p steps of iteration.
(black, white, gray respectively).
and (8,9)-representation were used for the integration process.

Syst

em (7

The data is generated for tests 2a, 2b, 2c
?), doubleton Lohner set representation
The data is stored the

files periodic_08_09_out_1/rect_di.txt, periodic_08_09_out_2/rect_di.txt and
periodic_08_09_out_3/rect_di.txt respectively.
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Figure 15: Dependence of the diameter of the interval set on the initial data diam-
eter. A history of the integration of some neighbourhood of a stable periodic orbit
for system (??) was recorded for three runs with initial data of decreasing diameter.
On the z-axis we have the iteration steps, each bar is a diameter of the representa-
tion coefficient after p steps of iteration. The data is generated for tests 3a, 3b, 3c
(black, white, gray respectively). System (?7?), doubleton Lohner set representation
and (8,11)-representation were used for the integration process. The data is stored the
files periodic_08_11_out_1/rect_di.txt, periodic_08_11_out_2/rect_di.txt and
periodic_08_11_out_3/rect_di.txt respectively.
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Figure 16: Dependence of the diameter of the interval set on the initial data diameter.
After initial 2 - p steps a history of the integration of some neighbourhood of a stable

stationary solution x =

0 to system (??) was recorded every p steps for three runs with

initial data of decreasing diameter. On the z-axis we have the iteration steps, each bar is a
diameter of the representation coefficient after p steps of iteration. The data is generated
for tests la, 1b, lc (black, white, gray respectively). System (??7), doubleton Lohner set
representation and (8,7)-representation were used for the integration process. The data is
stored the files steady_08_07_out_1/rect_di.txt, steady_08_07_out_2/rect_di.txt
and steady_08_07_out_3/rect_di.txt respectively.
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Figure 17: Dependence of the diameter of the interval set on the initial data diameter.
After initial 2 - p steps a history of the integration of some neighbourhood of a stable
stationary solution = = 0 to system (?7?) was recorded every p steps for three runs with
initial data of decreasing diameter. On the x-axis we have the iteration steps, each bar is a
diameter of the representation coefficient after p steps of iteration. The data is generated
for tests 2a, 2b, 2¢ (black, white, gray respectively). System (?7?), doubleton Lohner set
representation and (8,9)-representation were used for the integration process. The data is
stored the files steady_08_09_out_1/rect_di.txt, steady_08_09_out_2/rect_di.txt
and steady_08_09_out_3/rect_di.txt respectively.
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Figure 18: Dependence of the diameter of the interval set on the initial data diameter.
After initial 2 - p steps a history of the integration of some neighbourhood of a stable sta-
tionary solution 2 = 0 to system (?7?) was recorded every p steps for three runs with initial
data of decreasing diameter. On the z-axis we have the iteration steps, each bar is a diam-
eter of the representation coefficient after p steps of iteration. The data is generated for
tests 3a, 3b, 3¢ (black, white, gray respectively). System (?7), doubleton Lohner set rep-
resentation and (8,11)-representation were used for the integration process. The data is
stored the files steady_08_11_out_1/rect_di.txt, steady_08_11_out_2/rect_di.txt
and steady_08_11_out_3/rect_di.txt respectively.
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Figure 19: Diameters of the coefficients of a sequence {®"(Zo)},cqo, s.(742)} (2 full
history) for some (8,7)-representation Z( of a stable periodic orbit for system (77).
Red horizontal line marks the diameter of the representation of the initial function.
On the z-axis we have the iteration steps, each tick represents p steps of iteration.
The data from test lc was used. System (?7), interval set representation and (8,7)-

representation were used for the integration process.

periodic_08_07_out_3/int_di.txt.

The data is stored in the file



0.009
0.006
0.003

0.024
0.016
0.008

0.033
0.022
0.011

0.063
0.042
0.021

0.09
0.06
0.03

0.39
0.26
0.13

15
1.0
0.5

6.3

2.1

104.7
69.8
34.9

| diam(z30) i diam(z") i diam(z%%) i diam(z*") diam(z*) diam(z*0)) diam(z2) diam(z"%) diam(z")
| aiam(z*1) i diam(z"!) i diam(z%1) i diam(z>") diam(z*t) diam(z 1) diam(z>1) diam(z")
Loens L |
| diam(z*?) i diam(z"?) i diam(z%?) diam(z>?) diam(z*?) diam(z*?) diam(z>?) diam(z"?)
] a || .__
diam(z*F) diam(z") diam(z%F) diam(z>P) diam(z*F) diam(z*F) diam(z>F) diam(z"P)
diam(z®M) , diam(z") diam(z%4) diam(z>") diam(z*) diam(z>) diam(z?*) , diam(z"™) ,
diam(z>P)) diam(z"0) diam(z%P) diam(z*P)) diam(z"P)) diam(z*P)) diam(z>P) diam(z"?))
diam(z0) diam(z"0) diam(z%0%) diam(z*) diam(z*0) diam(z>0) diam(z>(%) diam(z%)
aiam(z*7) diam(z"7) diam(z%7) diam(z*1™) diam(z*1) diam(z(7) diam(z>7) diam(z™)
diam(z*) diam(z"¥) dilaa:;l(lwlﬁ‘ * I) | dlam(.lx I) | dilaxln(l;z;-[;]l) | dli;:;\(lzz;-[;]l) | dlilaa:;(lr;’l*'l) | diam(z"®)
Figure 20: Diameters of the coefficients of a sequence {@8'”(:30)} for some

ne{0,..,(7+2)}

(8,7)-representation Zo of a stable periodic orbit for system (??). Red horizontal line
marks the diameter of the representation of the initial function. On the z-axis we have
the iteration steps, each tick represents p steps of iteration. The data from test lc was
used. System (?7?), interval set representation and (8,7)-representation were used for the
integration process. The data is stored in the file periodic_08_07_out_3/int_di.txt.
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Figure 21: Diameters of the coefficients of a sequence {®"(Z0)}, (o s.(912) (2 full
history) for some (8,9)-representation z of a stable periodic orbit for system (77?).
Red horizontal line marks the diameter of the representation of the initial function.
On the z-axis we have the iteration steps, each tick represents p steps of iteration.
The data from test 2c was used. System (?7), interval set representation and (8,9)-

representation were used for the integration process.

periodic_08_09_out_3/int_di.txt.

The data is stored in the file



diam(z*)

diam(z*1) diam(z") diam(z®)) diam(z*) diam(z® diam(z*) diam(z*) diam(z)
0.018 -
0.012 o
0.006 -
diam(z>!) diam(z™1) diam(z%") diam(z™V) diam(z*M) diam(z®!) diam(z>") diam(zbV)
0.045
0.030 -
0.015
diam(z>?) diam(z™?) diam(z%?) diam(z*?) diam(z"? diam(z*?) diam(z>?) diam(z"?)
0.057 o
0.038 o
0.019 +
diam(z*") diam(z"?) diam(z®P)) diam(z>P)) diam(z*" diam(z*" diam(z>®) diam(z"®)
0.09 4
0.06
0.03 A
diam(z*M) diam(z"M) diam(z®1) diam(z>) diam(z*! diam(z® diam(z>™) diam(z"™)
0.18
0.12
0.06
diam(z®1) diam(z™) diam(z%P)) diam(z*P)) diam(z*P)) diam(z*P)) diam(z>P)) diam(z"P!)
0.39 | | | | | | |
0.26
0.13
diam(z>) diam(z™) diam(z%0) diam(z*) diam(z) diam(z*) diam(z>) diam(z")
1.5 ]
1.0
0.5
diam(z*™) diam(z"™) diam(z®™) diam(z®™) diam(z*™) diam(z*™) diam(z*™) aiam(z"™)
6.3
4.2
2.1
diam(z*®) diam(z"®) diam(z®®) diam(z™ diam(z*®) diam(z*®) diam(z>®) diam(z®)

26.1
17.4
8.7

diam(z®) diam(z™) diam(z diam(z® diam(z*) diam(z*1) diam(z>) diam(z")

il
il
Iu,

1

6.09)

FiC)

r*

diam(z*01)) diam(z™1) diam(z%1%)) diam(z*1%) diam(z[%) diam(z*[) diam(z>[) diam(z"1)

1677.6
1118.4
559.2

rir

S .

Figure 22: Diameters of the coefficients of a sequence {®%"(z¢)}
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(8,9)-representation Zo of a stable periodic orbit for system (??). Red horizontal line
marks the diameter of the representation of the initial function. On the z-axis we have
the iteration steps, each tick represents p steps of iteration. The data from test 2c was
used. System (?7?), interval set representation and (8,9)-representation were used for the
integration process. The data is stored in the file periodic_08_09_out_3/int_di.txt.
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Figure 23: Diameters of the coefficients of a sequence {®"(Z0)},cq0, s.(1142)) (a full
history) for some (8,11)-representation Zo of a stable periodic orbit for system (77?).
Red horizontal line marks the diameter of the representation of the initial function.
On the z-axis we have the iteration steps, each tick represents p steps of iteration.
The data from test 3c was used. System (?7), interval set representation and (8,11)-
representation were used for the integration process. The data is stored in the file
periodic_08_11_out_3/int_di.txt.
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Figure 24: Diameters of the coefficients of a sequence {®*"(Z)}
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(8,11)-representation Z of a stable periodic orbit for system (??). Red horizontal line

marks the diameter of the representation of the initial function. On the z-axis we have
the iteration steps, each tick represents p steps of iteration. The data from test 3¢ was
used. System (?7?), interval set representation and (8,11)-representation were used for the
integration process. The data is stored in the file periodic_08_11_out_3/int_di.txt.
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Figure 25: Diameters of the coefficients of a sequence {®"(Z0)},c 16, 5.(742)) (a full
history after 2 - p steps) for some (8,7)-representation Z( of a stable stationary solution
x = 0 for system (??). Red horizontal line marks the diameter of the representation of
the initial function. On the z-axis we have the iteration steps, each tick represents p steps
of iteration. The data from test 1c was used. System (?7), interval set representation
and (8,7)-representation were used for the integration process. The data is stored in the
file steady_08_07_out_3/int_di.txt.
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Figure 26: Diameters of the coefficients of a sequence {@8'”(550)}
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(8,7)-representation T of a stable stationary solution x = 0 for system (?7).

(742

)} for some

Red

horizontal line marks the diameter of the representation of the initial function after

2 - p steps.

On the z-axis we have the iteration steps, each tick represents p steps of

iteration. The data from test 1c was used. System (?7), interval set representation and
(8,7)-representation were used for the integration process. The data is stored in the file
steady_08_07_out_3/int_di.txt.




0.09
0.06
0.03

0.12
0.08
0.04

0.09
0.06
0.03

0.051
0.034
0.017

0.024
0.016
0.008

0.012
0.008
0.004

0.006
0.004
0.002

0.0036
0.0024
0.0012

0.0027
0.0018
0.0009

0.0021
0.0014
0.0007

0.003
0.002
0.001

diam(z)) diam(z") diam(z%) diam(z™)) diam(z")) diam(z*)) diam(z>)) diam(z") diam(z®))
diam(z®) diam(z™") diam(z%") diam(z>) diam(z1) diam(z*V) diam(z>") diam(z"")

e,
r

diam(z>?) : diam(z"?) | diam(z%?) diam(z™? diam(z*?) diam(z*?) diam(z*?) diam(z"?)
h__ R £ K = e £ e
diam(z>®)) | : diam(z"P) | diam(z%P) diam(z™?) diam(z*?) diam(z*®)) | diam(z*P) | diam(z"?) |
N N £ N 2 G £ e
diam(z%") | diam(z" diam(z%") | diam(z™") | diam(z") diam(z*1) | diam(z>") | diam(z) |
ﬁﬁ RN A N & £ G
dian(z%P)) diam(z™? diam(z%) diam(z*P) diam(z*P) diam(z*P) | diam(z*1) | diam(z") |
ﬁﬁﬁ: -

diam(z®)

diam(z

7,(6)

diam(z%0

diam(z™)

diam(z*)

diam(z™(%))

diam(z*©

diam(z)

T

[ 11

[ 11

diam(z®)

diam(z"

diam(z%")

diam(;it."m)

diam(az)

diam(z*)

diam(z>™)

diam(z"")

[ 11

T

diam(z*®) diam(z" diam(z%®)) diam(z™®) diam(z®®) diam(z®®) diam(z>®) diam(z"®))
‘ | || || - - -

T TTTTTT [....... TTTTTTT TTTTTTT TTTTTTT T T

diam(z*") diam(z™! diam(z® diam(z™) diam(z*) diam(z*) diam(z>) diam(z")

T

[ ]

[J1

[ ]

diam(z*01))

diam(z

7, l(l

dlam 6. \m]

diam(z*1%)

diam(z*1%)

diam(z*[1%))

diam(z>[%)

diam(z"1)

iT

1

[

[ ]

Figure 27: Diameters of the coefficients of a sequence {®"(Z0)},c 16, 5.(042)) (a full
history after 2 - p steps) for some (8,9)-representation Z( of a stable stationary solution
x = 0 for system (??). Red horizontal line marks the diameter of the representation of
the initial function. On the z-axis we have the iteration steps, each tick represents p steps
of iteration. The data from test 2c was used. System (?7), interval set representation
and (8,9)-representation were used for the integration process. The data is stored in the
file steady_08_09_out_3/int_di.txt.
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Figure 28: Diameters of the coefficients of a sequence {@8'”(550)}
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ne{2,..,
(8,9)-representation Zp of a stable stationary solution z = 0 for system (?7).

(9+2
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) for some

Red

horizontal line marks the diameter of the representation of the initial function after

2 - p steps.

On the z-axis we have the iteration steps, each tick represents p steps of

iteration. The data from test 2c was used. System (?7), interval set representation and
(8,9)-representation were used for the integration process. The data is stored in the file
steady_08_09_out_3/int_di.txt.
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Figure 29: Diameters of the coefficients of a sequence {®"(Z0)},cq16,. 8.(1142) (a full
history after 2-p steps) for some (8,11)-representation Zg of a stable stationary solution

= 0 for system (?7). Red horizontal line marks the diameter of the representation of
the initial function. On the z-axis we have the iteration steps, each tick represents p steps
of iteration. The data from test 3¢ was used. System (?7), interval set representation

and (8,11)-representation were used for the integration process.

the file steady_08_11_out_3/int_di.txt.

The data is stored in
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Figure 30: Diameters of the coefficients of a sequence {®%" (%)}
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horizontal line marks the diameter of the representation of the initial function after
2 - p steps. On the x-axis we have the iteration steps, each tick represents p steps of
iteration. The data from test 3c was used. System (?7), interval set representation and

(

steady_08_11_out_3/int_di.txt.

8,11)-representation were used for the integration process. The data is stored in the file
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Figure 31: Dependence of the diameter of the interval set on the initial data diameter.
A history of the integration of some neighbourhood of a stable periodic orbit for system
(??) was recorded for three runs with initial data of decreasing diameter. On the z-axis
we have the iteration steps, each bar is a diameter of the representation coefficient after
p steps of iteration. The data is generated for tests la, 1b, 1c (black, white, gray respec-
System (?7), interval set representation and (8,7)-representation were used for
the integration process. The data is stored the files periodic_08_07_out_1/int_di.txt,
periodic_08_07_out_2/int_di.txt and periodic_08_07_out_3/int_di.txt respec-
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Figure 32: Dependence of the diameter of the interval set on the initial data diameter.
A history of the integration of some neighbourhood of a stable periodic orbit for system
(??) was recorded for three runs with initial data of decreasing diameter. On the z-axis
we have the iteration steps, each bar is a diameter of the representation coefficient after
p steps of iteration. The data is generated for tests 2a, 2b, 2c (black, white, gray respec-

tively).

System (?7?), interval set representation and (8,9)-representation were used for

the integration process. The data is stored the files periodic_08_09_out_1/int_di.txt,
periodic_08_09_out_2/int_di.txt and periodic_08_09_out_3/int_di.txt respec-

tively.
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Figure 33: Dependence of the diameter of the interval set on the initial data diameter.
A history of the integration of some neighbourhood of a stable periodic orbit for system
(??) was recorded for three runs with initial data of decreasing diameter. On the z-axis
we have the iteration steps, each bar is a diameter of the representation coefficient after
p steps of iteration. The data is generated for tests 3a, 3b, 3c (black, white, gray respec-
tively). System (??), interval set representation and (8,11)-representation were used for
the integration process. The data is stored the files periodic_08_11_out_1/int_di.txt,
periodic_08_11_out_2/int_di.txt and periodic_08_11_out_3/int_di.txt respec-
tively.
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Figure 34: Dependence of the diameter of the interval set on the initial data diameter.
After initial 2 - p steps a history of the integration of some neighbourhood of a stable

stationary solution x =

0 to system (??) was recorded every p steps for three runs with

initial data of decreasing diameter. On the z-axis we have the iteration steps, each bar is a
diameter of the representation coefficient after p steps of iteration. The data is generated
for tests la, 1b, lc (black, white, gray respectively). System (??7), doubleton Lohner set
representation and (8,7)-representation were used for the integration process. The data
is stored the files steady_08_07_out_1/int_di.txt, steady_08_07_out_2/int_di.txt
and steady_08_07_out_3/int_di.txt respectively.
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Figure 35: Dependence of the diameter of the interval set on the initial data diameter.
After initial 2 - p steps a history of the integration of some neighbourhood of a stable
stationary solution = = 0 to system (?7?) was recorded every p steps for three runs with
initial data of decreasing diameter. On the x-axis we have the iteration steps, each bar is a
diameter of the representation coefficient after p steps of iteration. The data is generated
for tests 2a, 2b, 2¢ (black, white, gray respectively). System (?7?), doubleton Lohner set
representation and (8,9)-representation were used for the integration process. The data
is stored the files steady_08_09_out_1/int_di.txt, steady_08_09_out_2/int_di.txt
and steady_08_09_out_3/int_di.txt respectively.
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Figure 36: Dependence of the diameter of the interval set on the initial data diameter.
After initial 2 - p steps a history of the integration of some neighbourhood of a stable
stationary solution x = 0 to system (?7) was recorded every p steps for three runs with
initial data of decreasing diameter. On the z-axis we have the iteration steps, each bar is a
diameter of the representation coefficient after p steps of iteration. The data is generated
for tests 3a, 3b, 3c (black, white, gray respectively). System (?7), doubleton Lohner set
representation and (8,11)-representation were used for the integration process. The data
is stored the files steady_08_11_out_1/int_di.txt, steady_08_11_out_2/int_di.txt
and steady_08_11_out_3/int_di.txt respectively.
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Figure 37: Comparision between basic interval numeric method (black) and a Lohner
set representation by the doubleton zg 4+ C - rg + B - r (white). In both cases we have
integrated the same initial representation of a stable periodic solution to system (?7)
and we have used interval set representation and (8,7)-representation. On the chart we
present the diameter of the interval hull of each representation coefficient every 8 steps
of the integration. The data is stored in the file periodic_08_07_out_3/int_di.txt.
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Figure 38: Comparision between basic interval numeric method (black) and a Lohner
set representation by the doubleton zg 4+ C - rg + B - r (white). In both cases we have
integrated the same initial representation of a stable periodic solution to system (?7)
and we have used interval set representation and (8,9)-representation. On the chart we
present the diameter of the interval hull of each representation coefficient every 8 steps
of the integration. The data is stored in the file periodic_08_09_out_3/int_di.txt.
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Figure 39: Comparision between basic
set representation by the doubleton z¢ + C - 19 + B - r (white). In both cases we have
integrated the same initial representation of a stable periodic solution to system (?7)
and we have used interval set representation and (8,11)-representation. On the chart we
present the diameter of the interval hull of each representation coefficient every 8 steps
of the integration. The data is stored in the file periodic_08_11_out_3/int_di.txt.
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Figure 40: Comparision between basic interval numeric method (black) and a Lohner set
representation by the doubleton z¢+C'-ro+B-r (white). In both cases we have integrated
the same initial representation of a stable stationary solution x = 0 to system (?7?)
and we have used interval set representation and (8,7)-representation. On the chart
we present the diameter of the interval hull of each representation coefficient every 8
steps of the integration. The data from test 1c was used. The data is stored in the file
steady_08_07_out_3/int_di.txt.
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Figure 41: Comparision between basic interval numeric method (black) and a Lohner set
representation by the doubleton z9+C'-ro+B-r (white). In both cases we have integrated
the same initial representation of a stable stationary solution x = 0 to system (?7?)
and we have used interval set representation and (8,9)-representation. On the chart
we present the diameter of the interval hull of each representation coefficient every 8
steps of the integration. The data from test 2c was used. The data is stored in the file
steady_08_09_out_3/int_di.txt.
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Figure 42: Comparision between basic interval numeric method (black) and a Lohner set
representation by the doubleton xg+C-ro+ B-r (white). In both cases we have integrated
the same initial representation of a stable stationary solution z = 0 to system (??) and
we have used interval set representation and (8,11)-representation. On the chart we
present the diameter of the interval hull of each representation coefficient every 8 steps
of the integration. The data from test 3c was used. The data is stored in the file
steady_08_11_out_3/int_di.txt.
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Figure 43: Performance of the e-methods H; and H2 (black and white respectively)
computed for three values of the step size € € {i ,2 -h,3 h} (second, third and
fourth column respectively). In the first column we have diameter of a set Tpefore used
to compute e-method, Tpefore = op(n+2) (Zo) for initial representation Zp of a stable
periodic solution for system (??). System (?7?), interval set representation and (8,7)-
representation were used for integration. The data from test 1c was used. Presented data
for e-methods Hy and Hs is stored in files periodic_08_07_out_3/di_epsi_1_int.txt
and periodic_08_07_out_3/di_epsi_2_int.txt respectively.
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Figure 44: Performance of the e-methods H; and Hsy (black and white respectively)

computed for three values of the step size € € {% -h, i

h,% . h} (second, third and

fourth column respectively). In the first column we have diameter of a set Zpe fore used to
compute e-method, Tpefore = op(n+2) (Zo) for initial representation g of a stable periodic

solution for system (?7).

System (??), doubleton Lohner set representation and (8,7)-

representation were used for integration. The data from test 1c was used. Presented data
for e-methods H; and Hs is stored in files periodic_08_07_out_3/di_epsi_1_rect.txt
and periodic_08_07_out_3/di_epsi_2_rect.txt respectively.
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Figure 45: Performance of the e-methods H; and Hsy (black and white respectively)
computed for three values of the step size € € {% - h, % . h,% : h} (second, third and
fourth column respectively). In the first column we have diameter of a set Zpefore used
to compute e-method, Tpefore = op (n+2) (Zo) for initial representation Ty of a stable
stationary solution for system (?7). System (?7?), interval set representation and (8,7)-
representation were used for integration. The data from test 1c was used. Presented data
for e-methods H; and Hj is stored in files steady_08_07_out_3/di_epsi_1_int.txt and
steady_08_07_out_3/di_epsi_2_int.txt respectively.
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Figure 46: Performance of the e-methods H; and Hy (black and white respectively) com-
puted for three values of the step size ¢ € {i - h, % . h,% : h} (second, third and fourth
column respectively). In the first column we have diameter of a set Zye fore used to com-
pute e-method, Tpefore = op (n+2) (Zo) for initial representation Z( of a stable stationary
solution for system (??). System (??7), doubleton Lohner set representation and (8,7)-
representation were used for integration. The data from test 1c was used. Presented data
for e-methods H; and Hs is stored in files steady_08_07_out_3/di_epsi_1_rect.txt
and steady_08_07_out_3/di_epsi_2_rect.txt respectively.
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Figure 47: A full history of the integration of a (8,7)-representation.
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Figure 48: Dependence of the diameter of the representation on the grid size p. A
history of one integration of three representations of a stable periodic orbit for system
(??7) for parameter p € {8, 16,32} was recorded every p steps (black, white, gray respec-
tively). The diameters of corresponding representation coefficients (i.e. that represents
appropriate derivative at the same time ¢) are drawn for comparision, i.e. 4P for
p = 8, 225l for p = 16 and %%l for p = 32. Each bar is a diameter of the rep-
resentation coefficient after p steps of iteration. The tests used are: 1lc, 4, 5 (black,
white, gray respectively). For all integrations the system (??) and interval set represen-
tation were used. The data is stored the files periodic_08_07_out_3/int_di_p.txt,
periodic_16_07_out/int_di_p.txt and periodic_32_07_out/int_di_p.txt respec-
tively.
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Figure 49: Dependence of the diameter of the representation on the grid size p. A his-
tory of one integration of three representations of a stable stationary solution z = 0
for system (??) for parameter p € {8,16,32} was recorded every p steps (black, white,
gray respectively). The diameters of corresponding representation coefficients (i.e. that
represents appropriate derivative at the same time ¢) are drawn for comparision, i.e.
2ol for p = 8, 224! for p = 16 and z*>[! for p = 32. Each bar is a diameter of the
representation coefficient after p steps of iteration. The tests used are: 1lc, 4, 5 (black,
white, gray respectively). For all integrations the system (?7) and interval set repre-
sentation were used. The data is stored the files steady_08_07_out_3/int_di_p.txt,
steady_16_07_out/int_di_p.txt and steady_32_07_out/int_di_p.txt respectively.
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Figure 50: Dependence of the diameter of the representation on the grid size p. A
history of one integration of three representations of a stable periodic orbit for sys-
tem (??) for parameter p € {8,16,32} was recorded every p steps (black, white,
gray respectively). The diameters of corresponding representation coefficients (i.e.
that represents appropriate derivative at the same time ¢) are drawn for compari-
sion, i.e. zbP for p = 8, 2%l for p 16 and 2%%P for p = 32. Each bar
is a diameter of the representation coefficient after p steps of iteration. The tests
used are: lc, 4, 5 (black, white, gray respectively). For all integrations the sys-
tem (??) and doubleton Lohner set representation were used. The data is stored
the files periodic_08_07_out_3/rect_di_p.txt, periodic_16_07_out/rect_di_p.txt
and periodic_32_07_out/rect_di_p.txt respectively.
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Figure 51: Dependence of the diameter of the representation on the grid size p. A his-
tory of one integration of three representations of a stable stationary solution z = 0
for system (?7?) for parameter p € {8,16,32} was recorded every p steps after initial
2 - p steps (black, white, gray respectively). The diameters of corresponding repre-
sentation coefficients (i.e. that represents appropriate derivative at the same time t)
are drawn for comparision, i.e. z®P for p = 8, 22 for p = 16 and z**P for
p = 32. Each bar is a diameter of the representation coefficient after p steps of iter-
ation. The tests used are: 1lc, 4, 5 (black, white, gray respectively). For all integrations
the system (??) and doubleton Lohner set representation were used. The data is stored
the files steady_08_07_out_3/rect_di_p.txt, steady_16_07_out/rect_di_p.txt and
steady_32_07_out/rect_di_p.txt respectively.




