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Theorem 3.1.1. The equilibrium point Ey = (0,0,0) is asymptotically stable if
k“ =0, k33 >0 and kgg > 3c.

3.1.2. Stability of the equilibrium point E; = (5, B,v)
1n this case £ = E, and the controlled system (3.1) is in the form of

x=aly—x)—kn(x—8),
y=(c—a)x—xz+cy~hkn(y—f), (3.3)
F=xy—bz+dd —kyu(z—7).

Theorem 3.1.2. The equilibrium point E,= (B, B,v) is asymptotically stable if
k“., k33 >0 and kzz > 2c.

3.1.3. Stability of the equilibrium point E3 = (—f, —B,y)
In this case £ = E; and the controlled system (3.1) is in the form of

x=aly—x)—knx+8),
y=(c—ax—xz+cy—knly+§), (3.4)
é=xy—-bz+dx2—k33(z—y).

Theorem 3.1.3. The equilibrium point E; = (—f, ~B, v} is asymptotically stable if
kyw ka3 > 0 and kay > 2¢.

3.1.4. Numerical simulation

Numerical experiments are carried out to investipate controlled systems by
using fourth-order Runge—Kutta method with time step 0.001. The parameters
a, b, c and d are chosen as a = 35, b = 3, ¢ = 28 and 4 = 2 to ensure the existence
of chaos in the absence of control. The initial states are takenas x = 0.1, y = 0.2
and z = 0.3. The control is active at ¢ = 10. The equilibrium point £, = (0,0, 0) of
the system (1.1) is stabilized for ky; = 0, &;2 = 85 and ka3 = 5. Fig. 1 show the
behavior of the states x, y and z of the controlled system (3.2) with time. The
equilibrium point £, = (V21,v/21,21) of the system (1.1) is stabilized for
ki1 =1, kpp = 60 and k33 = 5. Fig. 2 show the behavior of the states x, y and z
of the controlled system (3.3) with time. The equilibrium point Ej =
(—\/ZT,—J:ZT,ZI) of the system (1.1) is stabilized for k;; = 1, k22 = 60 and
ka3 = 5. Fig. 3 shows the behavior of the states x, y and z of the controHed sys-
tem (3.4) with time.

3.2. Bounded feedback control

In this case, we control chaos with bounded controller that vanishes after
the stabilization is achieved.



371 / Appendix # 6.2

ol

*
6 T. Plienpanich et al. | Appl. Math. Comput, xxx (2005) xxx-xxx
80 T T v
60
40 :
N
> 20
»x
0
-20
0 . . .
- 0 2 4 5] 8 10 12 14 16 i8 20
t
Fig. 1. The timc responses for the states x, y and z of the controlled system (3.2} before and
after control activation with time. The control is activated at ¢ =10, ki, =0, k33 =85 and s

f33 = 5.

Xy
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Fig. 2. The time responses for the states x, y and = of the controlled system (3.3) before and
after control activation with time. The control is activated at =10, k;; = 1, ks =60 and
]\233 =35,

3.2.1. Stability of the equilibrium point E; = (0,0,0)
In order to stabilize this equilibrium point by bounded feedback control, the
control is chosen for system (1.1) as follows:

e
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80

Fig. 3. The time responses for the states x, y and = of the controlled system (3.4} before and
after control activation with time. The control is activated at (=10, kyy =1, k3, =60 and
k:\] =35,

x =aly —x),
= (c—a)x —xz+cy +ul(t), (3.5)
2:xy—bz+dx2,

where u(t) = —k(a(x + ), k= 0.
Theorem 3.2.1. The cquilibrium point E;= (0,0,0} is asymptotically stable if

2.
k>

3.2.2. Stability of the equilibrium point E; = (§,8,7)
In order to stabilize this equilibrium point by bounded feedback control, the

control is chosen for system (1.1) as foliows:

x=aly —x},
y=(c—a)x —xz+ cy 4 u(t), (3.6)
t=xy— bz +dd,

where u(t) = —k(aly — x)), k> 0.

Theorem 3.2.2. The equilibrium point E, = (f,f.y) is asymptotically stable if
k> V2.
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3.2.3. Stability of the equilibrium point E; = (—f, —f,v}
In order to stabilize this equilibrium peint by bounded feedback control, the
control is chosen for system (1.1) as follows:

x=aly - x),
y={(c—a)x —xz+cy+u(t), (3.7)
g=xy—bz+ ax?,

where u(t) = —f(aly — x)), k> 0.

Theorem 3.2.3. The equilibrium point E3 = (—f, —f,7) is asymptotically stable if
k> V2

3.2.4. Numerical simulation

We will show a series of numerical experiments by using the fourth-order
Runge-Kutta method with step size 0.001. The parameters a, b, ¢ and d are
chosen as ¢ =35, h=13, ¢ =28 and 4= 2 to ensure the existence of chaos in
the absence of control. The control is active at = 10 for all simulations. In
the first numerical experiment, we intend to control the chaos te equilibrium
point E, =(0,0,0) of system (1.1). Figs. 46 show the time response of the
states x, ¥ and z of system (3.5) and the controller u(¢) with time for k= 1.6.
The initial condition are x =0.1, y = 0.2 and = = 0.3. In the second numerical
experiment, we intend to control the chaos to equilibrium point

6 8 10 12 14 16 18 20

Fig. 4. The states x of the controlled system {3.5) and the control u(f) respond with time before and
after contral activation. The control is activated at r= 10, k= 1.6.
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Fig. 5. The states y of the controlled system (3.5) and the control «(f) respond with time before and
after control activation. The control is activated at 1 = 10, k= 1.6.
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Fig. 6. The states z of the controlled system (3.5) and the control u(f) respond with time before and
after control activation. The control is activated at ¢ = 19, k= 1.6.

Ey = (v/21,21,21) of system (1.1). Figs. 7-9 show the time response of the
states x, ¥ and z of system (3.6) and the controller «(¢) with time for k& = 2.
The initial condition are x = —2.5, y = —2.5 and z = 3. In the third numerical
experimeni, we intend to control the chaos to equilibrium point
Ey = (—v21,~+/21,21) of system (1.1). Fig. 10-12 show the time response
of the states x, y and = of system (3.7) and the controller u(?) with time for
k = 2. The initial condition are x =2.5, y=2.5and z = 3.
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Fig. 7. The states x of the controlled system (3.6) and the control u() respond with time before and
after control activation. The control is activated at =10, k= 2.
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Fig. 8. The states y of the conirolled system (3.6} and the control u(¢) respond with time before and
after control activation. The control is activated at 7= 10, = 2.

4. Synchronization

To begin with, the definition of chaos synchronization is given as follows.
For two nonlinear chaotic system: ’ '

i= £, %), (4.1)
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Fig. 9. The states = of the controlled system (3.6} and the control u(f) respond with time before and
after control activation. The control is activated at ¢ = 10, k= 2.
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Fig. 10. The states x of the controlled system (3.7) and the control u(t) respond with time before
and after contral activation. The control is activated at 1 = 10, k= 2.

y=g(t,y) +ult,x,y), (4.2)

where x, ye R", fLg e C[R" x B" R, u e C'[R* x B" x R"R"], r = I, R" is
the set of non-negative real numbers. Assume that (4.1} is the drive system, and
{4.2) is the response system, u(t, x, ) is the control vector. Response system and
drive system are said to be synchronic if for Vx(1p), y{t) € R",

tim [lx(¢) — ()]} = 0.
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u()

12 14 16 18 20

Fig. 11. The states p of the controlled system (3.7) and the control u{f) respond with r..imc before
and after control activation. The control is activaied at r = 10, k=2,
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Fig. i2. The states z of the controlled system (3.7) and the control u(r) respond with time before
and after control activation. The control is activated at =10, k= 2.

4.1 Active control

In this section, we will give some particular active control which ensures syn-
chronization of drive system and response system of perturbed Chen chaotic
dynamical system. System (1.1) has chaotic behavior at the parameters values

-

LY
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@ =35 b=3, c=28 and 4 = 2. Our aim is to make synchronization of system
(1.1) by using active control. The drive system is defined as follows,

¥ = aly, —x1),
¥y = {c—ayx; —xz + ey, (4.3)
o =xy, — bz +dxf

and the response system is given by

X2 = a(y; — x2) + w0,
¥y = {c — a)xs — Xz + ¥y + (1), (4.4)
2y = Xy, — bz + dixs + 1, (1).

We have introduced three control functions g (2),p2(f) and p3(1) in (4.4).
These functions are to be determined. Let the error states be

Xy = X3 — X[,

Vi=Ya— o
Z3 =23 — Z1.

e

Using this notation, we obtain the error system.

gy = aly; —x3) + (),

Lo

1= (c—a)xz+ ey —xam + Xz + 1, (8), {(4.5)
" :3:3=wb23—x|y|+x;yz+dx§-—-dx?+,u3(t).
We define the active control functions p(1), u2(t) and ps(2) as
) (8 = V(D)
wa(t) = x20 — 3121 + V(1) (4.6)
pa{8) = X1y, = Xay2 — dx; + dx} + V3(2).
Hence,
¥y = a(y; —x3) + V1 (1),
Py = (c — a)xs +cyy + Va(1), 4.7

2y = —bzy + V3(0).

The control inputs ¥ (), V2(f) and V;(¢) are functions of x3, y3 and =3 and
are chosen as

Vi) X3
Vi) | =41 | (4.8)
Vg(!) F4
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where the matrix A4 is given by

a—1 —a 0
A=la—-c —(14+¢) 0
0 0 b—1

With this particular choice of 4, (4.7) has eigenvalues which are found to be
—1, —1 and —1. The choice will lead to the error states x3, y3 and z3 converge
to zero as time ¢ tends to infinity and this implies that the synchronization of
perturbed Chen system is achieved.

4.1.1. Numerical simulation

Fourth-order Runge-Kutta method of differential equations (4.3) and (4.4)
with time step size 0.001 arc used in all pumerical simulations.

The parameters are selected in (4.3) asfollow: ¢ =35, 5=3,c=28and d=2
to ensure the chaotic behavior of perturbed Chen system. The initial value of
the drive system are x(0) =0.5, »,(0)=1 and z,(0) =1 and the initial value
of the response system are x;(0) = 10.5, y,(0) = 1 and z,(0) = 38. Then the ini-
tial value of the error system are x3(0) = 10, y3(0) = 0 and z3(0) = 37.

Figs. 1315 show the synchronization is occurred after applying active con-
trol at 1= 5.

4.2. Adaptive control

This section considers adaptive synchronization of perturbed Chen system.
This approach can synchronize the chaotic systems with fully unmatched

20

Fig. 13. The states xy, x; of the coupled perturbed Chen system of equations with the active control
activated.
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Fig. 14. The states y|, v; of the coupled perturbed Chen system of equations with the active control
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Fig. 15. The states =y, =3 of the coupled perturbed Chen system of equations with the active control
activated.

parameters. The synchronization problem of perturbed Chen systems with
fully unknown parameters will be studied in which the adaptive controller will
be introduced.

Let system (1.1) be the drive system. Suppose that the parameters of the sys-
tem (1.1) are unknown or uncertain, then the response system is given by
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i.—i = (i’()”) - i‘) — Uy,
y=(E—a)k -X+ & — u, (4.9)
=3y — bi+di — us, )

where &, 5, ¢ and d are parameters of the response system which need to be esti-
mated. Suppose that

w = ke,
Uy = kzey, (410)

uy = ke, + dxe,,

where e, =x—x, e, =y —yand e; =2~z and

a=fo=—yF—%)pe: + vXey,

b=ty = e, @.11)
¢ = fo= —f(x + e,

& =fd = —5)?262,

where ki, I, k3 = 0 and p, 7, 8, B, 6 > 0 are constants.

Theorem 4.2.1. Suppose that M¢, > |x|,Mc, > |y[,Mc. > |z|, p, v, 0, B, & are
positive constants. When ky, ky and k320 are properly chosen such that the
Jollowing matrix inequality holds,

plki +a) —slpa—atc+Mc) —5(Mc, +dMc,)
P=|-1(pa—a+c+Mc) ky—c 0 >0
—3 (M, +dMc,) 0 ks +b
(4.12)

or equivalently if k\, ka and ks are chosen so that the following inequalities hold:

(1) A4 = p(ky + a){kz — ¢) —l(pa —a+e+ M) >0,
L (4.13)
(if) 8 = Alks + ) — 7 (Mc, + dMe Y (ks —¢) >0

then the two perturbed Chen systems (1.1} and (4.9) can be synchronized under
the adaptive control of (4.10) and (4.11).

Proof. It is easy to see from (1.]) and (4.9) that the error dynamics can be
obtained as follow

Tl
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e, =a{y—x) —aly — x) — u,
€,=—axr+ax-+e—cx+ ey —cy—Xz4xz—u, (4.14)

6, = —bz + bz + iy — xy — us.
Lete, =a—a, e, = b—b,e.=¢é—c eq= d — d. Choose the following Lyapu-
nov function:
1% ____1 2 2+2+12+_1_2+12+12 415)
(e)n ey;ez) - E pe, + e, Te ;ea aeb ﬁec 6ed ( -

in which the differentiation of V along trajectories of (4.14) gives

. 1 A S
V=peé, +ee, +ee, +;e,,é‘z +§eaea +Ee5eb +3eded

= pefaly—%) —aly—x) —u] + ey [—ax +ax + & —ex + Iy — ey — ¥z +xz —
. 1 I 1 1
+ e.[—bF + bz +XF —xy — u3] -1—;6,]} +£—)ebﬁ, +Ee,fc +5edf,;
= [pa(y — %) — pa(y — X) + pa(y — %) — pa(y — x)|ex — puiex
+ [—a% + ax — ax + axle, + [~¥2 + ¥z — Xz -+ xzle, —uzey
+ (@ +7) — c(E+7) + (@ +§) —clx+y)le,
4 [—b# + bz — b7+ bzle. + (¥ — Ty +3y — xyle:

is

it

1 1
Beuﬁ+38dfd

= p(§ —X)ese, + pale, — e;)e. — pure, — Se,e, ~ aece, —Xeye; — ze.e, — ey

- 1 1
+ [di'z - diz +d)_.'2 — de]e; — U3€e; -!-;e,,f,, +-éebﬁ, +

+ee,(X+¥) +electe)e, —Zewe, ~ be’ +xe,e, + ye,e;

1 1 1 I
+3Peqe. +dese (i +x) —me: +¥eu_fa +§ehﬁ: + Eeaﬂ' +3€dfd

— p(§ — X)esex + pale, — e,)ex — pkie? —Tese, — acce, — Feye, — aese, —kaey
+ecey(X+y)+clect+e)e, —Zere — bef +xeye: +ye.e; +5ese;

| 1

Eecfc +sedfs

= —plky +a)et — (k2 — c)ei — (ks + DY +{pa+c—a—z)ee,+ (y+xd)ece,

+e, [%fa + (j’_i)pex —.i'e_,,jl +ep [éfb "”Eez:l

" 1 1
+ dece.(x +x) — (ke; +dXe, e, +;elf; +gen Jo+

+ e, [%ﬂ + (i +j})ey] €y [%f;f +izez:|

< —plk+aded — (ko — c)ei ~ (ks +b)el + (pa+c—a—Mc,)leel
+ (MC,- +dMC.)‘ere:| = —eTPes

%
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where e = [le,] |e,| |e:|]”, Pis as in (4.12). Thus the differentiation of V(e,,
e,,¢;) is negative definite, which implies that the origin of error system (4.14) is
asymptotically stable. Therefore, the response system {4.9) is synchronizing

with the drive system (1.1). O

-
o

le,l

N w s 0 O N D W

Do . . \ .
0 2 4 [ 8 10 12 14 16 18
1

Fig. 16. Synchronization errors: |e,].
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Fig. 17. Synchronization errors: |e,|.
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4.2.1. Numerical simulation

The numerical simulations are carried out using the fourth-order Runge-
Kutta method. The initial conditions of the drive and response systems are
(0.5, 1, 5) and (10.5, 20, 38). The parameters of the drive system are « = 35,
h=3 c¢c=28and d=2.

In order to choose the control parameters, M¢, > |x|, M¢ > |y| and
Mc, > |z| must be estimaied. Through simulations, we obtain M, = 20,

35

le,l

5
OLLL. . . L L N

Q 2 4 5} 8 10 12 14 16 18 20
t

Fig. 18. Synchronization errors: {¢|.

35

25

20f

0 2 4 6 8 0 12 14 16 18 20

Fig. 19. Changing parameters: &.
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Fig. 20. Changing parameters: &.
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Fig. 21. Changing parameters: ¢.

Mg, =25 and M, =~ 70. Then we firstly choose p = M7 /(ab). Then choose
y=8=f=1 and then choose k; =25, k» =88, k3 = 50 “which satisfy (4.13)
and the initial valucs of the parameters 4,b,¢ and d are all chosen to be 0,
the response system synchronizes with the drive system as shown in Figs.
16-18 and the changing parameters of & b,& and 4 are shown in Figs. 19-22.
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Fig. 22. Changing parameters: d.
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P. Niamsup and Y. Lensury

I suggest few minor changes which might help the reader to better understand the
present paper.

1. In the abstract, you just mention the topic paper -~ but you do not describe its
content. A few words might been added, e. g.
- that the conditions are explicitly stated in terms of the coefficients of the given
equation and
- a short remark about the methods of proof.

2. In the first line of the second page you announce that 'some properties of the
Mobius transformation’ will be used. However, neither the phrase 'Mibius
transformation' does appear again at any other place in the paper nor could I find
any place (notably in the proof of Lemma2.5) where a property of Mobius
transformations has been used. However, what 1 have found is that the paper
heavily hmgs on arithmetic of complex numbers, polar coordmates and the
{complex) sinus function.

Therefore, I suggest that
- either: if you make use of a property of a Mébius transformation you explicitly
mention this in the prove at the place where you use it.
« or: you replace that sentence by a more accurate description of your methods of
proof (should be consistent with the remark to be added in the abstract).

3. Overall evaluation:

+ The result of the present paper is of interest.

- All the proofs required some lengthy calculations which locally are not difficult
(at least not difficult to check) but at the whole it isn't trivial.

+ The length is appropriate and all the necessary details of the proofs have been
given. Any shortening might make it more difficult for any reader to understand
the paper. No additions — beside the above mentioned ones — are needed.

- Consequently, I do recommend the paper to be published at its full length.
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M, -FACTORS AND Q, -FACTORS FOR NEAR
QUASINORM ON CERTAIN SEQUENCE SPACES

PIYAPONG NIAMSUP AND YONGWIMON LENBURY

Received 15 July 2004 and in revised form 20 June 2005

We study the multiplicativity factor and quadraticity factor for near quasinorm on cer-
tain sequence spaces of Maddox, namely, I(p) and l.(p), where p = (pi) is a bounded
sequence of positive real numbers.

1. Introduction

Let X be an algebra over a field F (R or C). A quasinorm on X isa function - {: X = R
such that

(i) |0| =0!
v (i) x| =0, forall xe X,
o (i) | - x| = |x], forall x€ X,
po (i) lx+yl < x|+ |y, foral x,y € X,
(VY ifty € F, [ty —t] — 0,and xp, x € X, %, — x| — 0, then jfx, ~ tx| — 0.

“ If | - | satisfies only properties {i) to {iv}, then we call | - | a near quasinorm. If the
quasinorm satisfies {x| = ¢ if and only if x = 0, then it is said to be total.

A quasinormed linear space (QNLS) is a pair (X,| - |) where | - | is a quasinorm on
X.If(X,| - |) is a quasinorm space, then the map | - | : X ~ R is continuous. For p >0,
a p -seminorm on X is a function || - || : X ~ R satisfying

(i) llxll =0, forall xe X,
(if) \exll = |¢[2]lx]l, for all t € F, for all x € X,
(iit) lx+ ¥l < [lxll + 1 p1l, forall x,y € X.
A seminorm is called a norm if it satisfies the following condition:
{(iv) lix|t = 0 ifand only if x = 0.
A p-seminormed linear space (p-semi-NLS) is a pair (X, - [|) where {| - || is a semi-
norm on X. p-normed linear spaces (p-normed-LS) are defined similarly.

Copyright © 2005 Hindawi Publishing Corporation
International Journal of Mathematics and Mathematical Sciences 2005:00 (2005) 1-6
DOI: 10.1155/[JMMS.2005.1
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Please check.
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“there exists” twice.
Please check.

389 / Appendix # 6.4

2 M,-factors and Q,-factors

In {1, 2}, multiplicativity factors (or M -factors) and quadrativity factors (or Q -factors)
for seminorms on an algebra X have been introduced and studied in detail. A number u >
0 is said to be a multiplicativity factor for a seminorm S if and only if S(xy} < pS(x)S(»),
for all x,y € X. Similarly, 2 number A > 0 is said to be a quadrativity factor for $ if and
only if §(x?) < AS(x)?, for all x € X. The necessary and sufficient conditions for existence
of M-factor and Q-factor for S are answered in the following results.

'THEOREM 1.1. Let X be an algebra and let S + 0 be a seminorm on X. Then
(a) S has M-factors on X if and only if Ker § is an ideal in X and

pinf = sup {S(xy) 1 x, ¥y € X, S(x) = 8{y) = 1} < +0o, (1.1)

(b) if 8 has M-factors on X and pins > 0, then piins is the best (least) M-factor for S,
(c) if S has M-factors on X and pins = 0, then u is an M-factor for S if and only if u > 0.

THEOREM 1.2. Let X be an algebra and let § + 0 be a seminorm on X. Then

(a} S has Q-factors on X if and only if KerS is closed under squaring (i.e., (Ker8)? c
KerS) and

Aing = sup {8{x?) 1 x € X, §(x) = 1} < +00, (1.2)

(b) if S has Q-factors on X and Aing >0, then Ay is the best (least) Q-factor for S,
(¢) if $ has Q-factors on X and digs = O, then A is a Q-factor for S if and only if A > 0.

If § is a norm, then KerS = {0}. If in addition X is finite-dimensional, then a sim-
ple compactness argument shows that giq¢ is finite. Therefore, by Theorem 1.1, norms
on finite-dimensional algebras always have M-factors. If § is a seminorm on a finite-
dimensional algebra X, then § has M-factors on X ifand only if Ker § is a (two-sided) ideal
in X. In [1, 2] several examples of seminorms having M-factors and Q-factors are given.
In (3], scalar multiplicativity factors for near quasinorms on certain sequence spaces of
Maddox are studied. Motivated by these results we define M,-factors and Q,-factors for a
near quasinorm g on an algebra X as follows.

A number y > 0is an M,-factor for g if and only if g(txy) < u[t|"g{x)q(y) , there exists
r>0,forall teF,forall x,y € X.

A number A >0 is a Q,-factor for g if and only if g(tx?) < A[t]"g(x)? , there exists
r>0,forall te F, forall xe X.

Let

gltxy)

Yinf = sup{ltqu(x)q(y)

te F— {0}, x,yEX—Kerq},
(1.3)

_ q{tx?)
Ainf = SUp { gy teF-{0},xeX- Kerq}.

2. M,-factors and Q,-factors for near quasinorms

In this section we will prove the following theorems.

fie3

4
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THEOREM 2.1. Let X be an algebra over a field F (F = C or R). Let q be a near quasinorm
on X. Then

{a) q has M,-factors on X if and only if Kerq is a (two-sided) ideal in X and pigs < + 00,
(b} if g has M,-factors on X and pins > 0, then pins is the best (least) M, - factor for g,

(¢) if q has M,-factors on X and gins = 0, then y is an M,- factor for q if and only if
>0

Tueorem 2.2, Let X be an algebra over a field F (F = C or R). Let q be a near quasinorm
on X. Then

(a) g has Q.-factors on X if and only if Ker q is closed under squaring (i.e., x* € Kerg, for
all x € Kerq) and Aj < 400,

{b) if g has Q,-factors on X and kins > 0, then A is the best (least) Q,-factors for g,

{c) if q has Q.-factors on X and Ains = 0, then A is a Q,-factors for g if and only if A > 0.

Proof of Theorem 2.1. (a) Suppose that g has an M, -factor u on X. Clearly, Kerg is a sub-
space of X. Now take any x € Kerg and y € X. Then g(xy) £ pq(x}g(y} = 0 which implies
that xy € Kerg. Similarly, yx € Kerg, so Kerg is a {two-sided) ideal in X. Now for f €
F — {0} and x,y € X — Kerg, we have g(txy) < plt|"g{x)q(y) or q{txy)/1t|"q{x}g(y) = p
which implies that yin < g < +00. Conversely, suppose that Kerg is a (two-sided) ideal
in X and piar < +00, If t = 0, x € Kerg, or y € Kerg, then txy € Kerg, so 0 = g{txy) =
pinclE7g(x)q(y). If t #+ 0 and x,y & Kerg, then q(txy)/1t1"g(x)g{y) < pins or g(txy) <
Hinf[£17q(x)q(y). Therefore, g(txy) < pinelt|"g(x)g(y), for all ¢ € F and for all x,y € X
which implies that g has M, -factors on X.

{b) Let g be an M, - factor for g on X and pins > 0. Then g{txy) < u|tl"g(x)g(y) forall
t € Fand for all x,y € X. Therefore, g{txy)/|f"g(x)gq(y) = p, forall t € F — {0} and for
all x, ¥ € Kerg, 50 ptins < .

(c) This part follows directly from definition of pjnr and M, -factors for g on X. O

Proaf of Theorem 2.2. The proof of this theorem is a simple modification of the proof of
Theorem 2.1 and will be omitted. a

-3, M,-factors and Q,-factors for near quasinorm on

certain sequence spaces of Maddox

Let p = (pi) be a bounded sequence of positive real numbers. The sequence spaces of
Maddox i (p) and I{ p) are defined as follows:

lo(p) = {{xk) txx € C, sup x| P* < oo},

: (3.1)
I(p) = {(xk) ix €C, Z |x;.-|Pk < 00}.
K

We changed “factors”
to “factor.” Please check
similar highlighted
cases throughout,
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With the usual multiplication (i.e., (xx) (3} = (xxyx)), both L. (p) and I(p) are algebras
over C. We define near quasinorms g, on L.{p) and ¢. on (p} as follows:

g1 ((xx)) = sup | ™M, () € (),

M (3.2)
g ((x0)) = (Z |xk|”*) . ) € i),
k

where M = max{1,sup, px}. We observe that g, and g, may or may not be quasinorms.
For example, when (pi) = (1/k), then ¢, is a near quasinorm but not a quasinorm; if
(pe} = (1 - 1/(k+1)), then g, is a quasinorm.

In this section we give necessary and sufficient conditions for sequence spaces l..{p)
and I(p) to have M,-factors and Q,-factors.

Tueorem 3.1. Let p = {pi) and let M be defined as above. Then the following are equiva-
lent.

(a) po = pr = piw for all k = 0 where py is a positive real number.
{b) q1 has M,-factors on lo(p).

{c) g1 has Q,-factors on l.(p).

(d) g 1s a po/M-seminorm on l.(p).

THEOREM 3.2. Let p = (pi) and let M be defined as above. Then the following are equiva-
lent.

(a) po = pi = pr+1 for all k = 0 where py is a positive real number.
{(b) g2 has M, -factors on I(p).

() g2 has Q.-factors on I(p).

(d} g7 is @ po/M-seminorm on i{p).

Proof of Theorem 3.1. {a)=(b) If po = px = pys: forall k = 1, then

qiltxy) = S\Jltpltxyip"'“ = s:pltxyi"“’M < [t|PMg, (x)q(») (3.3)

forall x,y € l.{p), 50 g, has an M,-factor on l.(p).
(b)=(a) Assume that g, has M,-factors on l.{p). This implies that

q: (txy)

— e F- {0}, x,ye X - K . 34
[tlrqi{x}gi{y) < 0} %y GTQ1}<+°° G4

Hinf = sup{



=

L2

¥ 392 / Appendix # 6.4

P. Niamsup and Y. Lenbury 5

We shall show that r = sup; px/M = infy pi/M which implies that py = prey for all
k = 1. To this end we observe that

qi(txy) ‘
inf = SUp4 —————:t€F- {0}, x,ye X - Ki
Hinf P{Itl'ql(x)q;(y) 10} %y erq‘}
q1(txy) }
= — ——te F-{0}, x,y=(1,L,1,... .
sup{ltqul(x)ql(}’) { } X }’ ( ) (3 5)
y sup, |¢|P+M supy pi/M
= sup —“T——:tEF, Iti=1 =sup{|t| P PE :teF,ltlzl}
so that
|t|5UPkPi"M
Hinf = sup{ TG teF [t = l}. (3.6)

If r < sup, px/M, then s = +oo which is a contradiction. Therefore, r = sup, ps/M.
Similarly, we can show that r < infy pi/M from which it follows that r = sup, pi/M =
infy px/M and the proof is complete.

(a)=>{c) The same proof as (a}=(b).

(¢)=>(a) The same proof as (b)=(a).

{d)}={b) This is obvious.

(b)=(d) Assume that g, has M,-factors. Then, by {a), pp = px = pry forall k= 0
where py is a positive real number. Moreover, we have

qi(txy) = sup |t (x) () | Pl = 117 sup | iy M =10 Ma (k) (37

forall x = (%), y = (w) € le(p) and all t € F. Putting y = (1,1,1...) we see that
qi(tx) = [t|P™Mg(x) (3.8)

and the proof is complete. g

Proof of Theorem 3.2. The proof is almost the same as in Theorem 3.1 and will be omit-
ted. O

Remark 3.3. If the algebra X has an identity element xp for multiplication and g # 0 is
a near-quasinorm on X which has an M,-factor on X, then we obtain g(xp) > 0, fin; =
1/g(xp} and

2o )it [t1"g(xy) < gltxy) < pins |t g(x)g(y) (3.9)

forallx,y € X andallt € F,
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All interested parties are cordially invited to join our
Special Seminar on

Compact Operators

Date: September 22, 2003
Time: 13.30-15.30
Location: Rm. M301 M. Building

Schatten Class Operators:

Date: September 26, 2003
Time: 13.30-15.30
Location: Rm. K136 K. Building

Schatten Class Operators

Date: September 29, 2003
Time: 13.30-15.30
Location: Rm. M301 M. Building

C* - Algebras
Date: October 3, 2003
Time: 13.30-15.30
Location: Rm. M301 M. Building

C* - Algebras
Date: October 6, 2003
Time: 13.30-15.30
Location: Rm. M301 M. Building

Vonn Neumann Algebras
Date: October 10, 2003
Time: 13.30-15.30
-Location: Rm. M202 M. Building

. By
Prof. Dr. Sing-Cheong Ong
Central Michigan University, U.S.A. .

Host : Department of Mathematics, Faculty of Science
Mahidol University
Tel. 02-644-5419 Fax. 02-201-5343
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All interested parties are cordially invitea to join our
| Special Seminar
On

Convection in Smart Liquids Under Terrestrial or Micro-gravity

Situations

By
Prof. Dr. Pradeep G. Sidheshwar
UGC Centre for Advanced Studies in Fluid Mechanics
Department of Mathematics,
Bangalore University
Karnataka, India

Date : 29-30 April 2004
Time : 10.00-12.00

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location : Rm. M 302 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 02-644-5419 Fax. 02-201-5343
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All interested parties are cordially invited to join our
Special Seminar
on

Robustness of t-statistic and t-test

by
Prof. Bimal K. Sinha
Department of Mathematics and Statistics,
University of Maryland, Baltimore County, U.S.A.

Date : March 25, 2004
Time : 13.30-14.30

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location : Room M 202 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 02-644-5419 Fax. 02-201-5343
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All interested parties are cordially invited to join our
Special Seminar

on

On The Modeling of Stochastic Systems
With Time-Delayed Feedback

By
Dr. Till Daniel Frank

Department of Physics University of Miinster
Wilhelm-Klemm-Str. 9, 48149 Miinster, Germany

Date : March 24, w.oo#
Time : 10.00-11.00

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location : Rm. M 304 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 02-644-5419 Fax. 02-201-5343
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SU 22 — 24 Tuaw 2547

178111.00— 12.00 4.
auvea M 202

.3

e
™

£

L # x1puaddy ; ¢z¥



_.!ﬁ. LUNt ]

All interested parties are cordially invited to join our
Special Seminar

on

Data Mining and Text Classification

by
Nick Cercone
Dalhousie University

Date : March 15, 2004
Time : 13.00-16.00 -

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location : Rm. M 202 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 0 2644 5419 Fax. 0 2201 5343
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All interested parties are cordially invited to join our
Special Seminar

on

Intelligent Interface

by
Nick Cercone

Dalhousie University

Date : March 12, 2004
Time : 10.30-11.30

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location : Rm.-M 202 M. Building, Faculty of Science, Mahidol University

Rama 6 Rd:, Bangkok 10400 Tel. 0 264475419 Fax. 0 2201 5343
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All interested parties are cordially invited to join our
Special Seminar on

Common Cyclic Vectors for Normal Operators

by
Professor Dr. Warren Wogen
Umiversity of North Carolina, U.S.A.

Date :  February 9, mooa
Time : 10.00-12.00

Host : Department of Mathematics, Faculty of Science Mahidol University
Location : Rm. M302 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 02-644-5419 Fax. 02-201-5343
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Please note the change of schedule.*
Special Seminar

on

Some Asymptotic Problems for a Reaction/Diffusion System

by
Professor Thomas I. Seidman
Department of Mathematics and Statistics,

University of Maryland, Baltimore County, U.S.A.

Date : January 23, 2004*
Time : 13.00 - 15.00

‘Host : Department of Mathematics, Faculty of Science, Mahidol University
Location :-Rm:. M- 304* M:-Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 0 2644 5419 Fax. 0 2201 5343
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All interested parties are cordially invited to join our
Special Seminar

on

Hybrid Systems: Discontinuous Dynamics in a Continuous World

by
Professor Thomas I. Seidman
Department of Mathematics and Statistics,

University of Maryland, Baltimore County, U.S.A.

Date : January 20, 2004
Time : 10.00 - 12.00

Host : Department of Mathematics, Faculty of Science, Mahidol University

Location : Rm. M 306 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 0 2644 5419 Fax. 0 2201 5343

¢t # xipuaddy ; ozy



All interested parties are cordially invited to join our
Special Seminar

on

Entitled Introduction to Learning Theory

by
Asst. Prof. Dr. Massimiliano Pontil
Department of Computer Science

University College London, U.K.

Date : January 12, 2004
Time : 11.00 - 12.00

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location :"Rm> M 303 M: Building, Faculty-of Science,"Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 0 2644 5419 Fax. 0 2201 5343
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‘All interested parties are cordially invited to join our
Special Seminar

on

Symmetry and its Application to Mechanics

by
Assoc. Prof. Dr. Wayne Michael Lawton
Department of Mathematics,

National University of mmcmmwoa

Date : January 9, 2004
Time : 10.00 - 12.00

Host : Department of Mathematics, Faculty of Science, Mahidol University
Location : Rm. M 304 M. Building, Faculty of Science, Mahidol University
Rama 6 Rd., Bangkok 10400 Tel. 0 2644 5419 Fax. 0 2201 5343
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433 7 Appendix # 7

All interested parties are cordially invited to join our

Special Seminar on

Delay- and Nonlinear Fokker-Planck Equations

Beyond Conventional Fokker-Planck
Equations: Delay- and Nonlinear
Fokker-Planck Equations

Date: August 23, 2004
Time: 13.30-14.30
Location: Rm. M202 M. Building

Stochastic Processes Described by
Conventional Fokker-Planck Equations

Date: August 25, 2004
Time: 13.30-14.30

- Lecation: Rm. M202 M. Building

Solutions of Delay Fokker-Planck Equations

Date: August 27, 2004
Time: 13.30-14.30
Location: Rm. M202 M. Building

Data Analysis in Stochastic Systems with
Time-Delayed Feedback

Date: August 31, 2004
Time: 13.30-14.30
Location: Rm. M202 M. Building

Solutions of Nonlinear Fokker-Planck
Equations

Date: September 2, 2004
Time: 13.30-14.30
Location: Rm. M202 M. Building

By

Dr. Till Daniel Frank

Institute for Theoretical Physics, University of Muenster,
Muenster, Germany

Host: Department of Mathematics, Faculty of Science,

Mahidol University

Tel: 02-644-5419 Fax: 02-201-5343
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o -~ All interested parties are cordially invited to join our
- o Special Seminar on

M

itr

Three formulations of the problem of finding equilibrium configurations

| * Date: 24 September 2004

Time: 13.30 - 16.30
Location: Rm. K 130 Chalerm Prakiat Building

' i Solving the problem by using Lax-Milgram Lemma
- Date: 25 September 2004
- Time:  13.30-16.30

Location: Rm. K 130 Chalerm Prakiat Building

Solvmg the problem through Optimization Theory- Equwalency
Date: 1 October 2004
Time: 13.30 - 16.30
Location: Rm. K 130 Chalerm Prakiat Building

The direct method of Calculus of Variation
Date: 2 October 2004
Time: 13.30 - 16.30 |
Location: Rm. K 130 Chalerm Prakiat Building

LA

Some elements of Convex Analysis
Date: 8 October 2004
Time: 13.30 - 16.30
Location: Rm. K 130 Chalerm Prakiat Building

Some elements of Convex Analysis (continued)
Date: 9 October 2004

| Time: 13.30 - 16.30

: | Location: Rm. K 130 Chalerm Prakiat Building

by
Professor Christian Licht
University of Montpellier 11, France

Host: Department of Mathematics, Faculty of Science,
Mahidol University, Rama 6 Rd., Bangkok 10400
Tel. 02-644-5419 Fax. 02-201-5343
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. 436/ Appendix # 7

All interested parties are cordially invited to join our
< Special Seminar on

“Partial Actions of Groups on Algebras”

Topic Date — Time — Location
¢ Introduction Date October 4, 2004
) Partia]l actions Time 10:00 - 12:00
' Location : Rm.t- %05 Building
+ Enveloping actions Date October 5, 2004
| Time 10:00 — 12:00
Location : Rm.w-305 Building
e Partial skew group rings Date October 6, 2004
o The associativity question Time 10:00 — 12:00
L : Location : Rm ©-307 Building
* Partial action Date October 7, 2004
on senilipr:ime algebras Time 10:00 — 12:00
1 : Location : Rm. "-205 Building
e Morita equivalence Date October 8, 2004
L Time  : 10:00 - 12:00
Location : Rm.M-305 Building
e Partial skew polynomaial rings Date October 11, 2004
;~ Time : 10:00-12:00 :
o o Location : Rm.-20¢ Building
= | e Partial Galois theory Date . October 12, 2004
of commutative rings Time - 10:00-12:00
« Some questions Location : Rm.!"-305 Building
. to be considered .
» Discuss and Exchange ideas Date October 13 - 14, 2004
T Time 10:00 — 14:00
. Location : Rm -“-~305 Building
By

Professor Dr. Miguel Ferrero
Department of Mathematics, Federal University of Rio Grande do Sul,
Porto Alegre, Biazil

Host © Department of Mathematics, Faculty of Science, Mahidol University
' Tel ; 02-644-5419 Fax : 02-201-5343
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