
statistic is expressed as functions of the Wilcoxon test and test whose score is 
orthonormal to the Wilcoxon score. Grahm-Schmidit orthonormalization procedure was 
applied to find orthonormal scores. The test statistic gives equal weights to the first 
component that detects location alternatives and to the second component that detects 
dispersion alternatives. 
 
The asymptotic distribution of the proposed test statistic are obtained both under the 
null and alternative hypothesis.   Considering several distributions belong to linear, 
parabolic shapes and several other non-linear shapes, the powers of the test are 
computed and compared with Mantel's test and Pearson's Chi-squared test.  According 
to the results of the simulation,  the proposed test has higher powers than Mantel's test 
and Karl Person's Chi-squared test if the pattern of the response is linear or parabolic 
shape. 
 
E1 203 
 
Ionisation mechanisms in proton-hydrogen atom collisions in 1-dimension 
 
Collisional ionisation is an important phenomenon.  Often a three-body system is studied 
in order to understand the mechanisms involved in such a process since the associated 
set of equations is small.  However, even for this simple system solution of the full 
Schrodinger equations remains a formidable problem.  Thus, in the recent past attention 
has been paid in solving the much simpler classical mechanical equations.  Further 
simplification  of the problem is done by reducing the dimensionality of the accessible 
space. 
 
We have studied the proton-hydrogen atom collisions in !-dimension, in detail, by 
solving classical Hamilton's equations.  Quantum nature of the electron is accounted for 
by a Monte-Carlo technique.  The dimensionality of the relevant phase space is reduced 
to two by driving the projectile through the target at constant velocity.  This 
approximation is justified since it is known that the nuclear dynamics is unimportant at 
internuclear velocities of interest to us (>1.0x106ms-1). 
 
We have categorised the plots of electron trajectories in phase space into a number of 
distinct groups according to their characteristic features.  Each of these groups represent 
a distinct mechanism of ionisation.  The relative probabilities of occurrence of these 
mechanisms depend on the intermuclear velocity.  We report such probabilities at two 
different velocities. 
 
The asymptotic ionisation probability distribution is segregated into a number of well 
separated patches in apace.  We have found that there is a one-to-one correspondence 
between these patches and ionisation mechanisms. 
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A Mathematical model for population growth, birth and death rates of Sri Lanka 
 



Population projections are of utmost importance for any country, in formulating 
comprehensive development plans and programmes.  This paper proposes component 
and non-component models for this purpose.  In the component model, birth rates and 
death rates are separately modeled and are used to estimate the number of births and 
deaths.  The population figures are then adjusted for the births and deaths.  In the non-
component model, the population figures are directly modeled. 
 
In reality, birth and death rates should eventually level off. However, for Sri Lanka, the 
present birth rates do not indicate evidence of leveling off.  According to the fitted 
model, the leveling off can be expected around year 2025, and the asymptotic birth rate 
would be around 16 births per 1000 population.  Unlike birth rates, death rates already 
show leveling off.  The developed model suggested that the eventual death rate for Sri 
Lanka has reached in 1985 and is around 6 deaths per 1000 population.  
 
The diagnostic and validity checks of the models suggested satisfactory fit of the models.  
As further assessment, we examined the applicability of the birth and death rate models 
for the United States.  The asymptotic biarth and death rates of USA are found to be 
around 15 births and 9 deaths per 1000 population respectively. Further investigation 
suggests that the birth rates of the two countries to be not significantly different in the 
long run.  However, the asymptotic death rate of Sri Lanka is found to be significantly 
lower than that of USA. 
 
 
E1 205 
 
An electrochemical quartz crystal microbalance study on polypyrrole 
 
Polypyrrole, one of the versatile conducting polymers (CP), can be deposited on metal 
electrodes by electropolymerization in the presence of suitable ions. Utilization of the 
electrochemical quartz crystal microbalance (EQCM) in conjugation with 
electrochemistry allows one to determine mass chages of the film simultaneously with 
electrochemical reactions under in situ conditions.  This technique has been widely used 
to elucidate the role played by the ions and solvent molecules during the preparation 
and  redox processes of conducting polymers,  In the present study, this technique was 
applied to investigate the mass changes during polymerization and ion movement 
during the redox processes of polypyrrole films prepared with sodium 
dodecylbenzenesulfonate (SDBS). 
 
Films were prepared on AT cut quatrz crystals (10 MHz) using the galvanostatic method 
with Ag/AgCl (Metrohm) as the reference electrode and Pt(Metrohm) as the counter 
electrode.  Polymerization electrolyte contained 0.05MSDBS and 0.05M pyrrole 
monomer.  Cycling tests were carried out on the films in 0.1 M NaCLO4 electrolyte with 
different sweep rates. 
 
It has been found that both cations and anions move during the redox processes in 
Ppy/DBS films.  Cation movement occurs at lower oxidtion potentials while the anion.  
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