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Abstract

Problem involving neuro magnetic inverse problem can be solved with Fuzzy Topographic Topological Mapping (FTTM). FTTM is a
model consists of four components and connected by three algorithms. FTTM version 1 and version 2 were designed to present 3D view
of an unbounded single current and bounded multicurrent sources, respectively. Several definitions related to sequence of FTTM were
introduced by Suhana and the feature, namely the cube of FTTM are developed. In this paper, sequence of FTTM namely FTTM, are
discussed. Consequently, some theorems are proved to describe the number of the new elements produced from the FTTM,,. Besides that,
the number of new elements produced from combination of sequence of FTTM, can be written as a combination from cubes of FTTM,,.
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1. Introduction Pai Py
Fuzzy Topographic Topological Mapping (FTTM) is a model MC_/ BM\T;{%{?M'\
designed to solve neuro magnetic inverse problem. There are four 22l P &
components and connected by three algorithms in FTTM. Detail ,/’ l ’/'/” I 5

of FTTM can be found in [1]. In general, there are two version of =1 i FM:"

FTTM namely FTTM version 1 and FTTM version 2. Each were Me 2l 5

designed to present 3D view of an unbounded single current and l ‘,” ,/'

bounded multicurrent sources, respectively. In 2008, Suhana in-
troduced some definitions on sequence of FTTM. In this paper, the
vertices of FTTM are extended. The geometrical features for some Fig. 1: Sequence of FTTM,
finite vertices of FTTM; namely FK,, are investigated. One of the
geometrical features produced from the combination of sequences
of FTTM are cubes of FTTM, [1]. From cubes of FTTM, one can
determine the number of new elements produced from the combi-
nation of FTTM. Algorithm

MC

Algorithm

In general term, FTTM is a 4-tuple of topological spaces homeo-
morphic to each other [2]. The representation for FTTM are given
by the equation

Algorithm

Fig. 2: FTTM version 1
FTTM = {(M,BF,T) : M =B =F=T)}. (1)

1.1. Cube of FTTM
Sequential elements of FTTM [1] are present exactly as shown in "
Figure 1. A cube is a combination of two, three or more FTTM in FTTM,,

FTTM ver.sion 1 was developed to present a 3-D view Of an ull-  (see Figure 4). A cube of FTTM is denoted by FTTM,, where k is
bounded single current source [3, 4] in one angle observation (Up-  ; .ymbination of k number of terms in FTTM
per of a head model). There are three algorithms, which link be- "

tween four components as shown in Figure 2. FTTM version 2
was developed to present a 3-D view of a bounded multi current
source [5] in 4 angles of observation (upper, left, right and back of
a head model). It contains three algorithms, where all four compo-
nents of FTTM connected to the three algorithms (refer Figure 3).
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Fig. 3: FTTM version 2

Figure 4 shows some combination and the number of cube for
some FTTM,,. In general, a cube of FTTM,, is defined as follows.

Definition 1.1: Sequence of FTTM,,,, namely FTTM,;, FTTM,
FTTMK,, ... is given recursively by equation

FK,, = n(n—l)(n—2)(n—2)!(n—4)...(n—k—1)7nzl, k22 )

1.2. FTTM as Pascal’s Triangle

Jamaian [6] found that there exists a relation on the sequences of
FTTM and Pascal’s Triangle. Jamaian showed that the sequence
of FTTM,,,, FTTMj3,,, and FTTM,,, are presented in the third, the
fourth, and the fifth main diagonals of Pascal’s Triangle respec-
tively as shown in Figure 5.

2. Relation between Sequence of FTTM, and
cube of FTTM,

The determination of numbers of elements produced from the
extended FTTM,, proved to be time consuming. For example, one
has to list all 36 elements of FTTM, in order to find the number of
elements. Alternatively, using the conjecture introduced by
Jamaian which was later proved by Sayed and Ahmad, the number
new elements of FTTM, is given by n* — n [7]. In addition, the
elements of FTTM,, can be written as the linear combination of the
sequence of cubes of FTTM,,.
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Fig. 4: Cubes of FK,

Fig. 5: FTTM in Pascal’s Triangle

A sequence for FTTM, can be written as a combination of the
cubes of FTTM,,. Therefore, a new theorem on elements for se-
quence of FTTM,, is deduced. Generally, elements of FTTM, are
given by

n n n n n
FK,=C, +C, +C, +C, +...+C k=K. (3)

with & being the number of components i.e. the vertices of FTTM,,
and C,C,,C5,Cy,...,C, are the coefficients for each combination.
Finding the coefficient C,,C,,C3,Cs,..., Cy is not trivial.

Remark:Since FK, contains FK,,,, FKs,,, FK4,..., FK,, then it is
obvious that there could only be a cube with a combination of & in
FK,. For combination of K + 1 FK in FK,, i.e FKg.y,, this implies
that there are K + 1 components in FK such that
{T,T5, T5Ty...,T}, Ti+1 }. It leads to contradiction since FK only has
K components which is {7},75,75,Ty,...,Tx}. Therefore a cube of
FK can be formed from a combination of 2,3,4,....k in FK,; i.e
sz/nrFk}/anTTM4/anKK/n-

From the remark, FTTM was presented as a combination of cubes
namely

Frrm =c| " lec " v |”
TN 2) 2 3) T e )

4
=n —n.

3. Results and Discussion

The coefficients for FTTM, can be found as given in the following
theorem.

Theorem 3.1 The number of elements produced from sequence of
FTTM, is

n n n 4
FTTM =14 |+36| " |+24]  |=n*-n. )

Proof of Theorem 3.1
F4, can be written as a system of simultaneous equations given in
the following.
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which imply x; = 14. Next, for n =3, in (7) will yield
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Solving the above equation will resulting x, = 36. Similarly, letting
n =4 will give x3 = 24. Therefore,

n n n
FTTM, =14| _|+36| _ |+24] |.

4. Conclusion

Homeomorphism between components of FTTM, gives many new
elements. One can list all the new elements of FTTM,. However,
it proved to be time consuming. Alternatively, using the conjec-
ture introduced by Jamaian which was later proved by Sayed and
Ahmad, the number of new elements of FTTM,, is given by n4 —
n. In addition, the elements of FTTM, can be written as the linear
combination of the sequence of cubes of FTTM,. The method to
find the coefficient for the sequence of cubes of FTTM, is dis-
cussed in this paper. An alternative method to find the coefficient
for FTTM,, is also presented.

Acknowledgement

The authors would like to thank Universiti Sains Islam Malaysia
for the financial support receive from short term grant
(PPP/USG/0216/FST/30/17216).

(1]

[2]

(3]

(4]

(3]

(6]
(7]

References

Jamaian S S, Ahmad T, Talib J. Generalized Finite Sequence of
Fuzzy Topographic Topological Mapping. Journal of Mathematics
and Statistics, 2010, 6(2):151-156.

Ahmad T, Abdullah J, Zakaria F, Mustapha F, Thakaran J, Zabidi-
Hussin A. Nonlinear Dynamic Modelling of Brain Storm of
Epilepsy Sufferers. Proceedings of the 7th International
Neurotrauma Symposium, 2004.

Zakaria F. Algoritma Penyelesaian Masalah Songsang Arus
Tunggal Tak Terbatas MEG. Master thesis, Universiti Teknologi
Malaysia, 2002.

Yun L L. Homeomorfisma S> Antara E> Melalui Struktur
Permukaan Riemann Serta Deduksi Teknik Pembuktiannya Bagi
Homeomorfisma Pemetaan Topologi Topografi Kabur. Master
thesis, Universiti Teknologi Malaysia, 2001.

Rahman W E Z W A, Ahmad T, Ahmad R S. Simulating the
Neuronal Current Sources in the Brain. Proceedings of the
BIOMED, 2002.

Jamaian S S. Generalized Fuzzy Topographic Topological Mapping.
Master thesis, Universiti Teknologi Malaysia, 2008.

Ahmad T, Ahmad R S, Yun L L, Zakaria F, Rahman W E Z W A.
Homeomorphisms of Fuzzy Topographic Topological Mapping.
Matematika, 2005, 21(1):35-42.



	Determination of Number of New Elements for Sequence of Fuzzy Topographic Topological Mapping
	Abstract
	1. Introduction
	1.1. Cube of FTTMn
	1.2. FTTM as Pascal’s Triangle

	2. Relation between Sequence of FTTMn and cube of FTTMn
	3. Results and Discussion
	4. Conclusion
	Acknowledgement

