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The Interdisciplinary Importance of Computer Science
PROF. CH. POSTHOFF
Department of Mathematics & Computer Science, UWI, Trinidad & Tobago, cposthoff@fans.uwi.tt
Introduction
Historically, Computer Science has been strongly associated with Mathematics. During the 60’s and
70’s of the last century, Computer Science was nurtured at Universities in Departments of
Mathematics. By the late 70’s and early 80’s, however, Computer Science had matured sufficiently
and many universities spun out Computer Science as a discipline distinct from Mathematics. Its
position in the organization structure was not uniform and several models emerged: a Department of
Computer Science within the Science Faculty or within the Faculty of Engineering or even within
Social Sciences (Dept. of Information Systems). By the 90’s, the model that emerged as the preferred
placement was a School of Computer Sciences (names vary) with links to Science, Engineering, Social
Studies, and even Medical Sciences (Bioinformatics and Medical Computing).
These developments are especially crucial because the level of one discipline is strongly dependent on
another discipline, and only the efficient cooperation and combination of Computer Science and other
disciplines results in a modern education and application of this knowledge.
in a mathematical format - hence, mathematical modeling is crucial, and thereafter, it
is very necessary to understand the solutions
and to use them properly. Thus a Science
Faculty has an urgent need of courses in
Modeling and Simulation or Scientific
Computing, compulsory for all science
students. This approach can immediately be
extended to all the Engineering disciplines that
are also very related to Mathematics. Special
systems are dealing with Statistics and
Financial Mathematics, they must also be
used, however, in a narrower environment.

The Interdisciplinary Importance
The guiding principle will be that the level of
university education is only as good as the
level of Computer Science application and
knowledge. The paper will give
some
examples to underline this principle and show
the responsibility of academic staff to cope
with this responsibility. It can be seen very
clearly that the production of transparencies,
course material etc. is only a first and tiny step.
And it must also be understood that this is only
a small set of examples, an exhaustive survey
would require much more time and space.

2- Other Science Disciplines

1- Mathematics

In addition to the influence of Mathematics to
the respective Science disciplines or by using
Mathematics as a bridge, we see the development of special disciplines that represent
exactly the combination of the Science
discipline and/or Mathematics with Computer
Science. The development of areas such as
Computational
Physics,
Computational
Chemistry, Bioinformatics, DNA-Computing,
Quantum Computing can be seen, at present
the teaching of these sub-disciplines or even an
introduction do not exist.

At present very powerful systems for
Mathematics are available, such as MAPLE,
MATHEMATICA, MATLAB, MATHCAD,
among others. It still can be discussed what
really has to be done with these systems in
teaching Mathematics, however, there is no
doubt at all that courses must be available for
other Science disciplines (such as Physics,
Biology, Chemistry, … ) that present and use
these systems. Based on these systems,
Mathematics is more applicable than ever
before. However, no longer the computational
part is the core of applications, it is most
important to express a problem in Physics, …
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3- Medicine

5- Social Sciences

The role of Computer Science in Medicine is
rapidly growing, many areas of Medicine get
more and more computerized. Very often these
developments are based on the union of
Medicine, different developments in Electronics and computer-based methods. Internationally developments such as Telemedicine
or Medical Informatics can be found. Very
interesting and useful in the very near future is,
for instance, the cooperation between Artificial
Intelligence or Soft Computing methods and
Medicine. Learning from examples (that exist
in Medicine in large numbers) and the creation
of very powerful Diagnostic Systems are only
one example. All kinds of methods for image
processing are another rapidly growing field.
The arrival and use of digital cameras plays an
important role even in the daily life. There is
no doubt that students of Medicine must be
educated in these areas.

The required overlap with Computer Science
(Information systems, E-Commerce, Database
Systems Applications, Internet Technologies,
Financial Systems, Security Issues) is only
rudimentarily
discussed
and
defined.
Internationally, however, we can see enormous
developments in many of these areas.
E-Government is another “hot topic” that
requires efforts to be implemented and that can
considerably improve the quality of the Public
Service and many branches of the business life.
The use of Computer Science in the legal
system is a very broad part of these issues and
can considerably improve the efficiency of this
system.
6- Scientific Writing
This is another very typical situation in this
changing world of education based on
computerization. Any publisher requires
nowadays manuscripts that are more or less
ready for publication. Science-related publiccations rely heavily on Mathematics, however,
typing of Mathematics requires special knowledge and understanding. All our graduate
students should acquire this knowledge
compulsorily, based on advanced type-setting
systems to make them competitive in this area.

4- Education
An urgent need to educate Computer Science
teachers as well as to train all teachers in the
use of computers for educational purposes. The
development of Computer Science Didactics
and the Didactics of computer-based
instruction and teaching need much more
attention. These areas are mainly not existing
or restricted to the use of some commercial
systems. Distance Education is another
important factor that can considerably extend
University education to distant places and
islands and improve considerably the quality of
education and of life in distant areas.

7- Conclusions
These are only some examples that show the
enormous responsibility of each staff member
to acquire the necessary knowledge and to
work, more than ever before, in an interdisciplinary way for the improvement of the
quality of the level of our university education.
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Parallel Mining Of Association Rules
THOMAS WESSEL
University of Technology, 237 Old Hope Road, Kingston 6, Jamaica - thomaswe@scis.nova.edu
Abstract
In this paper we present a parallel algorithm for the mining of association rules. We implemented a
parallel algorithm that used a lattice approach for mining association rules. The Dynamic Distributed
Rule Mining (DDRM) is a lattice-based algorithm that partitions the lattice into sub-lattices to be
assigned to processors for processing and identification of frequent item sets. We implemented the
DDRM using a dynamic load balancing approach to assign classes to processors for analysis of these
classes in order to determine if there are any rules present in them. Experimental results show that
DDRM utilizes the processors efficiently and performed better than the prefix-based algorithm that
uses a static approach to assign classes to the processors. The DDRM algorithm scales well and shows
good speedup.
that uses a lattice to represent the search space
for the generation of the frequent item sets.
DDRM partitions the search space and assigns
each partition dynamically to the next available
processor. An evaluation of the algorithm was
carried out and its performance relative to the
prefix-based with bottom-up search, which is a
parallel algorithm for mining of association
rules, was also determined (Zaki, 2000).

Introduction
Many organizations are now finding it feasible
economically to create ultra large databases of
business and scientific data. This is made
possible by the availability of inexpensive
storage devices and developments in data
capture technology (Agrawal & Shafer, 1996).
Bar-code technology has made it possible to
collect and store large amounts of sales data in
retail organizations. The records associated
with retail data are typically made up of transaction data and items bought in the transaction.
These databases are viewed by organizations
as important pieces of marketing infrastructure.
Organizations are now using this data for the
mining of association rules.

The DDRM algorithm does not require any
special architecture for its implementation. It is
designed to operate on an existing LAN where
the PCs can be added to the cluster and used to
participate in the computations of the classes.
The database of transactions can also be
distributed over the network. This flexibility of
the algorithm will result in significant savings
to the organization as it uses the resources that
are already available within the organization.
This reduction in cost is due to the fact that
there is no need for specialized architecture
and makes the algorithm attractive to an
organization that currently operates a network
with databases distributed over it.

Problem Statement
The goal of data mining is the discovery of
unknown patterns in large databases using
efficient techniques to find these rules.
An association rule is of the form, “87% of
customers that purchase a computer also
purchase a printer.” Agrawal, Imielinski and
Swami (1993) first introduced the problem of
mining association rules. According to Zaki
(2000) the search space for the discovery of all
frequent associations in very large databases is
exponential in the number of database
attributes. In addition this is further
complicated by I/O requirements for the
millions of database objects.

The Message Passing Interface (MPI) model
consists of P processors each with local
memory, connected over a communication
network. MPI facilitates communications
among a set of processors that have only local
memory through the mode of sending and
receiving of messages.

In this paper we present the Dynamic
Distributed Rule Mining (DDRM) algorithm
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Experimental Results
dynamically to the processors participating in
the cluster. It can be seen that as we increase
the number of processors the response time
decreases as well. We compare the response
time for DDRM with that of the Prefix-based
algorithm. The response time for DDRM is
better than that for the Prefix-based.

The DDRM algorithm was developed and
implemented using C/C++ as the programming
language on an Ethernet LAN consisting of 7
workstations and one server. Each workstation
on the network is an AMD Athlon XP 2800+
with 512 Mbytes of memory. The processors
are interconnected via a 10/100 Mbps switch.
The switch used 100BASE-T (Fast Ethernet)
technology, which provided greater bandwidth
and improved the client/server response time.
For communications we used the message
passing interface (MPI). We used the windows
message passing interface (WMPI) for 8
workstations from Critical Software Ltd to
implement our algorithm

We also obtained a maximum speedup of
approximately 4.5. The DDRM algorithm also
scales well.
Conclusion
This paper has presented the Dynamic
Distributed Rule Mining (DDRM), which is a
lattice-based algorithm that partitions the
lattice into sublattices to be assigned to
processors for processing and identification of
frequent itemsets. We implemented the DDRM
using a dynamic load balancing approach to
assign classes to processors for analysis of
these classes in order to determine if there are
any rules present in them. Experimental results
show that DDRM utilizes the processors
efficiently and performed better than the
prefix-based algorithm that uses a static
approach to assign classes to the processors.
The DDRM algorithm scales well and shows
good speedup.

We used the 1987 census data from the
Statistical Institute of Jamaica to generate the
data used in this experiment. The size of the
database was 25 Mbytes with 1.1 million
records. The support count used was 8% with a
confidence of 50%. The experiment was
conducted by partitioning the database among
the processors.
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Boundary controllability with constraints on the state
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Characteristic Cauchy problem for nonlinear unidirectional wave equation
J.-A. MARTI
Laboratoire GTSI – Université des Antilles et de la Guyane, Guadeloupe - jamarti@univ-ag.fr
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The sentinel method for mixed boundary condition dissipative problem with incomplete data
A. OMRANE
Laboratoire d’Analyse, Optimisation et Contrôle, AOC, Université des Antilles et de la Guyane,
Campus Fouillole, 97159 Pointe-à-Pitre, Guadeloupe, France – aomrane@univ-ag.fr
(A part of this work can be found in [4])
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Angles & Logarithms
ALAIN B. TORRENS
Université Quisqueya, BP 796, Port-au-Prince, Haïti - torrab@yahoo.com
Introduction
Angles are physical quantities endowed with a dimension [0], as indicated by the fact that they are
expressed in some unit - typically, the degree (°), radian (rad), or revolution (r). For example, one will
quote an angle of ‘36°’, or ‘0.628 rad’, but not ‘0.628’.
On the other hand, a truly dimensionless quantity is expressed as a
Fig·0
simple number: an efficiency could be written as ‘0.62’, or ’62 %’; a
C
B
gain (ratio of two voltages) could be equal to 15.8, and an index of
refraction, 1.42.
Two angles can be compared, added or subtracted; e.g. , in Fig·0:
BOC<COD = AOE; AOC = AOB + BOC;

D

AOE = BOE í BOA;
But one cannot compare an angle with a number, which should be
possible if, as some assert [1, Table 3, Note b; sec.2.2.3], angles have
no dimension. Furthermore, if angles were dimensionless, their unit
would be the unit number 1 (one).

A

O

E

The angle as a fundamental quantity

The angular constant

Not only can angles not be compared with
numbers; they cannot be compared with, or
added to, any other physical quantity, such as
force, time, volume, etc… This implies that
they are a fundamental quantity, on a par
with mass, length, time,…

Let us consider the angle ș = AOB in Fig·0;
the length s of the arc AB subtended by the
angle ș is, traditionally, written as
s = Rș
:2.
Since the angle ș has a dimension A (just as
the radius R has the dimension L of a length),
this equation is dimensionally incorrect, since
it implies that the dimension of s is [s] = LA
instead of L.

Particular angles
The radian is defined as the angle
subtended at the center of a circle by an arc of
circumference equal in length to the radius of
the circle. (Notice that the radian is defined as
an angle, not as the ratio of two lengths.)

In fact, s is not equal to Rș, but only
proportional to it, through a factor Ș called
angular constant [0]:
s = ȘRș
:3.

The natural unit of angle is the revolution r. It
is the minimum, non-zero, angle of rotation
about O that transforms a point M into itself.

The value of Ș is determined by the lengths
of particular arcs:

The straight angle is equal to the half a
revolution: Ȇ = ½ r = 180° = ʌ·rad
:1.
Notice the distinction between the angle Ȇ and
the number ʌ. With this notation, the
revolution may be noted ‘2Ȇ’ (not 2ʌ), the
right angle ‘Ȇ/2’, etc.

ɶ

If ș = r, the arc is a complete circle:
2ʌR = ȘR·r  Ș = 2ʌ/r;

ɶ

If ș = rad, by definition of the radian,
s = R = ȘR·rad  Ș = radí1.

With Rel·1, we summarize:
Ș=

23

2S
S
1
§ 0.01745 (°)í1
=
=
r
3 rad

:4.
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[1, Sec.2.2.2; Table 3, note b]. It this is true,
then one can write a length of two metres as

The question arises: If Rel·2 is incorrect,
how has it been used so often, and for so long?
The answer: with many cautions and arbitrary
rules, the basic one being: all angles must be in
radians. Why this rule? Because Rel·2 should
be written
s = Ru

a = 2 m = 2 m·rad = 2 m/rad2 = …!.
In fact, the radian is a fundamental (not
derived) unit of angle, distinct from the
number 1, which is a most fundamental unit,
not
a
‘dimensionless
derived
unit’
[1, Sec.2.2.3; Table 3, note b], since numbers
exist independently of any physical quantity.
(Is the number 1 ‘derived’ from the meter, by
m/m = 1, from the second, by s/s = 1, or from
the coulomb, by C/C = 1?)

:5,

where u is not the angle ș but its measure in
radian. Indeed, in Rel·3, one can replace Ș by
its expression with respect to the radian:
Șș = ș/rad.
Unlike Rel·2, Rel·5 is correct (since the
measure u of ș in radian is, like all measures,
dimensionless), but it has the drawback of
being a mixed equation: both a quantity
equation (independent of any unit that may
eventually be used to express s and R) and a
measure equation, since it is valid only with
the radian as unit of angle. On the other hand,
Rel·3 is a true quantity equation, independent
of any unit.

Trigonometric functions
To define the cosine and sine of an angle
ș = (Ox,Or), one considers the intersection M
of Or with the trigonometric circle, and the
coordinates of M (Fig·1):
Cosș = x = OJ

:7,

Sinș = y = OK

:8.

One can also define the analytical angle
[0] u not as an the measure of ș in radian, but
as the product Șș:
u == Șș
:6.

Fig·1
y
N

L
K

Rel·3&6  Rel·5. In this perspective, u is a
new variable which happens to be equal to the
measure of ș in radian but is really
independent from it, since Ș is (like Planck’s
constant or the celerity of light in vacuum) a
physical constant which preexists any unit, and
which can be expressed in units other than the
radian - Rel·4.



M

A

O

If u is defined by Rel·6, then Rel·3 et Rel·5
are equivalent. However, it must be
emphasized that u is not an angle (in the usual
sense of the word, adopted in this paper) but a
pure number, and should be expressed as such,
without any unit (other than the number 1
[1, Sec.2.2.3]) ņnot even the radian, which is
unit of angle, not of number.

r

J

x

To evaluate the derivative of Sinș, let us
consider a variation ǻș of ș. Point M moves to
N, and its projection K moves to L. Since the
radius of the trigonometric circle is 1, Rel·3 
s = AM =3 Șș,

Confusing the geometrical angle ș and the
analytical angle u leads to confusion of their
respective units and bizarre conclusions. For
example, according to the BIPM, the radian,
classed as a ‘supplementary unit’ from 1960 to
1995, is now a derived unit equal to m/m
(m = mètre). Since m/m = 1, then rad = 1, and
‘radian’ is ‘special name for the number one’

so that

and

MN = ǻs = Șǻș,

ǻy = KL = MN·Cos (Oy,MN)

:9,

where
(Oy,MN) = (Oy,Ox) + (Ox,OM) + (OM,MN)
= íȆ/2 + ș + Ȇ/2 = ș
Rel·9&10  ǻy/ǻș = Ș·Cosș

24

:11.
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The limit value of this ratio when ǻș ĺ 0 is

its dimension is that of dș (left-hand side of
Rel·16) and Șí1 (right-hand side), namely A.

d SinT
= Ș·Cosș :12.
the derivative of Sinș:
dT

Frequency; angular frequency

The above proof was developed in detail to
show how the angular constant Ș appears in
Rel·12. According to this relation, the
dimension of d(Sinș)/dș is that of Ș, namely
Aí1. This is consistent with the definition, since
the ratio ǻy/ǻș (Rel·11) is a number divided
by an angle.

Let us consider a point M in uniform motion
on a circle of radius R (Fig·1): ș = ȍt
:17.
The period is the duration of one revolution:
T = r/ȍ
the frequency of the movement is
f = Tí1 = ȍ/r

To reconcile Rel·12 with the well-known
formula

d Sinu
= cos u
du

dș/dt = ȍ = r·f = 2Ȇ·f
x = R·Cosș = R·Cosȍt

vx = dx/dt = íR·Șȍ·Sinȍt = ívmax·Sinȍt :22,
where, with Rel·4b & 19,
vmax == RW
where

:14.

 ȍ = 30·rHz = 30·r/s = 1800 r/min

:24.

:25.

If R = 40 cm, Rel·23,24,25
 vmax = 40 cm×2ʌ×30 Hz = 75.4 m/s
Traditionally, one would set the factor Ș to
unity (as in Rel·2), confuse W with ȍ (Rel·24),
write
ȍ = 2ʌ·f § 188.5 Hz = 188.5 sí1,

d SinT
d Sinu d u
=
×
dT
du
dT

add ‘we know that an angular velocity must be
in rad/s’, then conclude: ȍ = 188.5 rad/s.
Then, one would calculate
vmax = R·ȍ = 40 cm×188.5 rad/s = 75.4 m·rad/s,

which confirms Rel·12. Similarly,
:15,

add ‘we know that a velocity must be in m/s’
and ‘drop’ (arbitrarily) ‘rad’ from the result.

:16;

Not only are such questionable acrobatics
(introducing or removing the radian where that
seems appropriate) not required to apply
Rel·19 & 23, but such a result as Rel·25
involves practical units ņ r/s, r/min. (Even to
the mathematically-inclined, a speed of
188.5 rad/s is difficult to grasp.)

d TanT
d Tanu
= Ș·
= Ș/Cos2ș.
dT
du

Conversely, the primitive of Cosș is

 Cosș·dș = Șí1·Sinș

W == Șȍ = 2ʌf

:23,

Example: If f = 30 Hz; Rel·19

=6 Ș·cos (u) = Ș·Cos (ș),

and

:21,

and its velocity is, with Rel·15,

With Rel·6, Rel·13 & 14a

d CosT
d Cos u
= Ș·
= íȘ·Sinș
dT
du

:20.

The projection J of M on the x-axis is at

Common practice is to confuse these
functions
and
write,
for
example,
sin (30°) = ½, which is incorrect since the
angle 30° is not an acceptable argument for the
function sin; instead, one could write:
sin (ʌ/6) = Sin (ʌ/6 rad) = Sin (30°) = ½.



:19.

and the angular velocity is

:13,

one must realize that the mathematical
functions sin (u), cos (u), tan (u) require a
(dimensionless) analytical angle as argument,
while the angular functions Sinș, Cosș, Tanș
require an angle as argument. In other words,
their respective domains [2] are the set of
reals (R) and the set of angles; they share the
same codomain, since their values are reals.
They satisfy the identities
Sin (ș) Ł sin (Șș);
Cos (ș) Ł cos (Șș);
Tan (ș) Ł tan (Șș)

:18,

25
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particular, the unit rad/s is applicable to Ȧ, but
not to w.) Similarly, the radius R, diameter D,
and circumference c of a circle all have the
same dimension (L) and unit (m, cm, ft,…).

Circlance
The voltage

V = Vmax·Sin Ȧt

:26

varies with time t with a frequency f and an
angular frequency Ȧ = 2Ȇf = r f
:27.

Angular exponential

This voltage, applied to a capacitor of
capacitance C, produces an electric current of
intensity

Consider an angle ș and another real
quantity ȟ of the same dimension A. The
complex quantity

i = C·dV/dt;

ȗ == ȟ + i·ș

with Rel·12,
i = C·Vmax·ȘȦ·Cos Ȧt = Y·Vmax·Cos Ȧt,
where Y is the admittance: Y == wC
w == ȘȦ = 2ʌf

Where

also has the dimension A, because the
imaginary unit i is a pure number. (The
quantities ȗ, ȟ and ș must, by homogeneity,
have the same dimension for the expression
|ȗ|2 = ȟ2 + ș2 to be meaningful.)

:28,
:29.

Example: If f = 10 kHz and C = 47 nF,
Rel·29

On ther other hand, x == Șȟ

:31,

u == Șș

:32

 w = 62.8 kHz, and Rel·28 Y = 2.95 mS.
Traditionally, one would write:

g == Șȗ = x + i·u

and

Ȧ = 2ʌf = 62.8 ×103 sí1,

:33,

are dimensionless numbers; as such, they are
acceptable as arguments of the exponential
function. Consistently with Rel·14, the
angular
exponential
function
Exp
(capitalized, to distinguish it from the numeric
function exp) is defined over the angle domain
by

and express the result as 62.8 ×103 rad/s
(because ‘Ȧ must be in rad/s’),
then calculate

:30

Y == ȦC

= (62.8 ×10 rad/s)×(47 ×10í9F) = 2.95 rad·mS,
3

then drop ‘rad’ from the result because it
obviously does not belong there…

Exp (ȗ) == exp (g) = exp (x + iu)
= exp (x)·exp (iu) = exp (x)·(cos u + i·sin u)

W (Rel·24) or w (Rel·29) are similar
quantities that have the dimension Tí1 of a
frequency, but are not the frequency f; they are
usually called ‘angular velocity’ or ‘angular
frequency’, but these terms apply to ȍ and Ȧ
(Rel·20,27), which have the angular dimension
ATí1. The quantity 2ʌf associated with a
sinusoidal oscillation of frequency f could be
called circlance (from the verb ‘to circle’), by
analogy with the circumference of a circle of
radius R:
c = 2ʌR.

In particular, for ȗ = ȟ, Exp (ȟ) = exp (x)

:36

and, for ȗ = i·ș,
Exp (i·ș) == exp (i·u)
= cos u + i·sin u = Cos ș + i·Sin ș :37.
Rel·35 may therefore be written
Exp (ȟ + i·ș) Ł Exp (ȟ)·Exp (i·ș)
Ł Exp (ȟ)·(Cos ș + i·Sin ș)

:38.

Note: in Rel·35, exp (g) may be calculated
as Ǩg (where the pure number g is an
acceptable power), but Ǩȗ (where ȗ has a
dimension) is not defined, and may not be used
as a substitute for Exp (ȗ).

Remark
Different quantities have different names
and symbols, yet may have the same
dimension and, consequently, the same unit.
For example, Rel·29 implies that the frequency
f and the circlance w have the same dimension
Tí1, and therefore the same unit Hz. One
should not use a special unit for w just to show
that it is different from f, as suggested by
some, including the BIPM [1, Sec.2.2.2]. (In

Angular logarithm
The complex natural logarithm is defined as
the inverse function of the complex numeric
exponential:
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an explicit conversion into radians. In fact, it
lets one write any relation intrinsically, in
dependently of any unit.

z = exp (g) = exp (x + iu)
 g = ln z = x + i·(u + n·2ʌ)

:39,

where n is any integer.

ŹAs an unit of angle, the radian is
impractical. In real-life calculations, Ș is
always expressed as 2ʌ/r or ʌ/180° (Rel·4); of
course, expressing it as radí1 simplifies the
calculation (since the measure of Ș is, then, 1),
but only temporarily, since a result such as
377 rad/s is so obscure that it must be
converted (via another calculation) to a more
comprehensible form, such as 60 r/s, or
3600 r/min.

The inverse function, noted Log, of the angular
exponential
is
similarly
defined:
if
z == Exp (ȗ),
Rel·33

Log z = ȗ = 33 Șí1·g = 39 Șí1·ln z
= Șí1·[x + i·(u + n·2ʌ)]
= 31,32 ȟ + i·(ș + n·r)

:40.

Just as ln z is defined modulo i·2ʌ (where ʌ is a
number) (Rel·39), Log z is defined modulo i·r,
where the revolution r is an angle:

In the end, the radian becomes useless
because, as geometrical angles and the anguler
constant are used systematically, there is no
more need to convert angles into radians. In
hindsight, we can see that the radian was
invented just to avoid the use of the angular
constant.

Rel·1  r = 2Ȇ = 360°. From here on, we will
consider the principal value of Log z, defined
by íȆ < ș  Ȇ and n = 0 (Rel·40).
The angular logarithm Log is therefore a
quantity, defined intrinsically, having the
dimension A of Șí1, ȗ, ȟ and ș (Rel·40); it is
also called ‘indefinite logarithm’ by
Frank_MP, who stresses that ‘no specific base
is implied at all’ in its definition [3]. It is
‘angular’ only in a broad sense: while the
imaginary part (ș) of ȗ is an angle; the real part
ȟ is of a different nature - see below -, even
though it has the same dimension.

ŹThe definitions of angular trigonometric
and exponential functions lead to the
conclusion that neper and radian are actually
equal (Rel·45), with the consequence that one
should be abandoned in favour of the other. I
suggest keeping the neper, because:

ɶ

Naming units after scientists has been
the recent trend;

í1

Since Ș = rad (Rel·4), Rel·40b
 Log z = ln z rad

ɶ

The name must be ‘neutral’ to apply to
quantities as diverse as angles, logarithmic
gains, entropy; ‘radian’ is perceived strictly
as an angle unit, as suggested by its
etymology [8].

:41.

Therefore, the measure of Log z in radian is
ln z. However, Rel·41 should be regarded as an
interpretation (in terms of a particular unit, the
radian) of Log z; the definition (Rel·40) is
intrinsic, independent of any unit.

ɶ

The neper will be used mostly for the
real part of logarithm (as it currently is),
seldom to express angles ísee above.

Conclusion

ŹSince angles and logarithms constitute a
fundamental quantity, of dimension A, the
neper (so far, not even recognized as an SI
unit [1, Sec.4.1, Table 8]) should become a
base unit of the SI [1, Sec.2.1].

ŹUsing the angular constant (Rel·4)
instead of the number 1, and the angle Ȇ
(Rel·1) instead of the number ʌ, where
required (Rel·3, 12, 15, 16, 20, 27) removes all
inconsistencies in relations between rotational
and translational quantities, and obviates the
need to introduce or delete the radian (or
neper, decibel, etc.) ‘where appropriate’
[1, Sec.2.2.2, Table 3, Note b]. It also removes
the requirement that angles be expressed in
radians in some equations and permits, instead,
the use of practical angle units such as the
revolution or the degree, without the need for

ŹWhile the angular frequency (Rel·27) has

dimension ATí1 and is expressed in r/s (or
r·Hz, or °/s, etc.), the circlance w (Rel·29) has
dimension Tí1 of a frequency and is expressed
in Hz, not in rad/s. It is used (instead of Ȧ) to
express the susceptance of a capacitor or the
reactance of a coil: B = wC, X = wL.

27

15th Meeting - Guadeloupe - 2006

Caribbean Academy of Sciences

Computer Science & Maths

ŹThe angular functions have the general
properties of the traditional mathematical
functions, so that one need not ‘re-learn’
mathematics; for example:
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Estimation of the Large Deviation Multifractal Spectrum
M. ABADI AND E. GRANDCHAMP
GRIMAAG UAG, Campus de Fouillole, BP 250, 97157 Pointe-à-Pitre Cedex,
Université Antilles Guyane, Guadeloupe, France - mabadi@univ-ag.fr - egrandch@univ-ag.fr
Keywords. multifractal theory, multifractal spectrum, quasi-continuous histogram, kernel, methods.
Abstract
Within the framework of the multifractal analysis, we propose to use the quasi-continuous histogram
(QCH) method for the estimation the probability density in order to be able to compute the large
deviation spectrum (LDS). The QCH is a statistical tool related to the kernel for density estimation.
The application of this tool and the comparison with kernel methods on binomial measures is a new
point in this field.
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A Variant of Newton’s Method for Generalized Equations
C. JEAN ALEXIS AND A. PIETRUS
Laboratoire AOC, Université des Antilles et de la Guyane, Département de Mathématiques et
Informatique, Campus de Fouillole, F–97159 Pointe à Pitre, France
celia.jean-alexis@univ-ag.fr, apietrus@univ-ag.fr
Keywords: Set–valued mapping, generalized equation, linear convergence, Aubin continuity.
Abstract
Throughout this statement X and Y are two Banach spaces. We consider a generalized equation of the
form
0  f (x )  F(x )
(1)
Y

where f : X o Y is Frechet-differentiable and f : X o 2 is a set-valued map with closed graph.
Let us note that the equation (1) is an abstract model for various problems.
- When F = 0, (1) is an equation,
- when F is the positive orthant in R m , (1) is a system of inequalities,
- when F is the normal cone to a convex and closed set in X; (1) may represent variational inequalities.
Let us remark that when F = {0} and x* is a solution of (1) of order h > 1; the Newton method of
the form

0  f ( x k )  f ( x k )( x k 1  x k )  F ( x k 1 ), k

0,1...

(2)

is no longer valid. To avoid this drawback, in [1, 2] the authors proposed a variant of the Newton method
of the form

x k 1

1

xk  h  f (xk ) f (xk )

(3)

Following this work, we introduce to solve (2), the following sequence of the form

0  f ( x k )  hf ( x k )( x k 1  x k )  F ( x k 1 ), k

0,1...

(4)

Let us remark that when h = 1, the method (4) is exactly the Newton type method (2). This statement
is organized as follows : at first time, we recall a few preliminary results then in the second time, we
show that the method (4) is locally convergent and to finish, we prove the stability of this method.
References:
[1] J.M. Ortega and W.C Rheinboldt, Iterative solution of nonlinear equations in several variables,
Academic Press, New-York and London, 1970.
[2] A.M Ostrowski, Solution of equations in Euclidean and Banach spaces, Academic Press, NewYork and London, 1970.
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An Accurate Projection Method for Incompressible Flows
C. FEVRIERE† (1), P. ANGOT (2), J. LAMINIE (1), P. POULLET (1)
(1) GRIMAAG, Groupe de Recherche en Informatique et en Mathématiques Appliquées des Antilles et
de la Guyane, Université des Antilles et de la Guyane, Campus de Fouillole, 97159 Pointe-à-Pitre
Cedex, Jacques.Laminie@univ-ag.fr , Pascal.Poullet@univ-ag.fr
(2) LATP, Laboratoire d'Analyse, Topologie et Probabilités, Université de Provence,
39 rue Joliot-Curie, 13453 Marseille Cedex 13, angot@cmi.univ-mrs.fr

Abstract
The most important dif_culty for the numerical simulation of imcompressible _ows is that the velocity
and the pressure are coupled by the imcompressibility constraint. Since the precursory works of
Chorin and Temam [1, 8], several papers have treated about this subject [7, 6, 3], (and [2] for an
overview), but research on this topic remains still active [4]. Our study is concerned with the
implementation and study of projection methods, known to offer
a methodology to solve such a problem. The most attractive feature of projection methods is that, at
each time step one only needs to solve a sequence of decoupled elliptic equations for the velocity and
the pressure, making it very ef_cient for large scale numerical simulations. We focus our attention on
the pressure correction schemes and particularly, the capabilities of the implementation with staggered
mesh, to compute accurate solutions of problems with realistic boundary conditions. We study the
incremental and penality projection methods in theirs standard and rotational forms. A comparative
study of the four schemes for the time-dependent Stokes problem will help users to select the
projection methods using MAC mesh which is more accurate.
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[2] J.L. Guermond, P. Minev and J. Shen, An overview of projection methods for incompressible flows Comput. Methods
Appl. Mech. Engrg. (to appear).
[3] J.L. Guermond, L. Quartapelle, An the approximation of the unsteady Navier-Stokes equations by finite element
projection methods Numer. Math. 80, pp. 207-238, (1998).
[4] M. Jobelin, C. Lapuerta, J.-C. LatchÈ, Ph. Angot and B. Piar A Finite Element penalty-projection method for
incompressible flows, J. Comput. Phys. (to appear).
[5] P. Poullet, Staggered Incremental Unknowns for solving Stokes and generalized Stokes problems, Applied Num. Math.
35(1), pp. 23-41, (2000).
[6] J. Shen, On error estimates of projection methods for Navier-Stokes equations : Second-order schemes, Math. Comput.
65(215), pp. 1039-1065, (1996).
[7] J. Van Kan, A second-order accurate pressure-correction scheme for viscous incompressible flow, SIAM J. on Scient. Stat.
Comput. 7(3), pp. 870-891, (1986).
[8] R. Temam, Sur l’approximation de la solution des équations de Navier-Stokes par la méthode à pas fractionnaires (II),
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Introduction to and Implications of Emergent Global Internet Protocols and Policies
for the Caribbean Region
J. Crain
Crain, John – Chief Technical Officer ICANN - Internet Corporation for Assigned Names and
Numbers, Marina Del Rey, USA - john.crain@icann.org
The global internet continues to expand around the world. More than one billion people now have
access to this network of networks. In addition to adding users, increasing demand for mobile internet
access and convergence between Internet protocols, supply chain and other resource management
systems is creating the potential for an internet of things.
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This rapidly evolving landscape presents both opportunities and challenges for the science and technology sector. How are the systems that keep the Internet functioning responding to these changes? How
are these systems governed? What are the potential implications for small island states and the
scientific community?
This presentation will provide a user-friendly overview of basic Internet functions. It will also introduce some of the key systems and policies under discussion at a global level and outline how they are
agreed on. Topics will include:
IPv6 and the extension of Internet addresses into physical space.
Internationalised domain names at the top level: developing a multi-lingual Internet infrastructure
Top level domain name current policy issues.
Bottom up policy making: who runs the Internet? You do.

Kernel Theorems in Spaces of Caribbean Generalized Functions
A. DELCROIX
Equipe AANL - Laboratoire AOC - Faculté des sciences exactes et naturelles
Université des Antilles et de la Guyane - 97110 Pointe-à-Pitre – GUADELOUPE & IUFM de
Guadeloupe - Morne Ferret - BP 517 - 97178 Abymes Cedex – GUADELOUPE
Antoine.Delcroix@univ-ag.fr
Abstract
During the three last decades, theories of non-linear generalized functions have been developed by
many authors, mainly based on the ideas of J.-F. Colombeau, which we are going to follow in the
sequel. Those theories appear to be a natural continuation of the distributions' one, specially efficient
to pose and solve differential or integral problems with irregular data. We continue here the
investigations in the field of generalized integral operators initiated by D. Scarpalézos and carried out
by various authors (S. Bernard, J.-F. Colombeau, A. Delcroix, C. Garetto, V. Valmorin). The
importance of these operators is that they exactly generalize, in the Colombeau framework, the
operators with distributional kernels in spaces of distributions.
More specifically, we show that any moderate net of linear maps - that is satisfying some growth properties with respect to a small parameter - gives rise to a linear map L : GC(Rn) ĺ G(Rm) (GC(Rd) and
G(Rd) denote respectively the space of generalized functions and the space of compactly supported
ones.) The main result is that L can be represented as a generalized integral operator in the spirit of
Schwartz Kernel Theorem. Moreover, through now classical results of embeddings of D(Rn) (resp.
D'(Rm)) into GC(Rn) (resp. G(Rm)), we show that the classical kernel theorem is contained in our result.
Going further in this direction, we show that the generalization of the classical isomorphism theorem
between Sƍ(Rn+m) and the space of continuous linear mappings acting between S(Rn) and Sƍ(Rm) is
possible. In this case, the spaces of generalized functions considered are the space GS(Rn) of rapidly
decreasing generalized functions (in which S(Rn) is embedded) and the space GĲ(Rm) of tempered
generalized functions (in which Sƍ(Rm) is embedded). In this case, we also obtain a kernel result for
moderate nets. Once more, the generalized kernel theorem contains the classical one.
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