
E1 201 E1 208 E1 215 E1 222 E1 229 E1 236 E1 243 
E1 202 E1 209 E1 216 E1 223 E1 230 E1 237  
E1 203 E1 210 E1 217 E1 224 E1 231 E1 238  
E1 204 E1 211 E1 218 E1 225 E1 232 E1 239  
E1 205 E1 212 E1 219 E1 226 E1 233 E1 240  
E1 206 E1 213 E1 220 E1 227 E1 234 E1 241  
E1 207 E1 214 E1 221 E1 228 E1 235 E1 242  
 
 
E1 201 
 
A homological property of stochastic polygons 
 
Wells (1976) introduced the concept of the wreath product over monoids. Stochastic acts 
over monoids as a stochastic polygon appeared in the work of Skornjakov (1982).  In 
homology the projective objects play an important role, e.g. to find homological 
dimensions, resolvents, etc. 
 
In our work we can find a relation between the wreath product and the projectivity in 
the category of stochastic polygons over monoids, viz., in the category SPM of right 
stochastic polygons over moniods the following are true: 
 
i) The wreath product ASwrBN for any AS and BN of SPM  is an object of SPM . 
 
ii)   If the wreath product ASwrBN is projective, then AS and BN  are projective. 
 
 
E1 202 
 
A location dispersion test for ordered categorical data in r%k tables 
 
In the statistical literature for testing differences of two or several distributions in 
ordinal 2xk tables or rxk tables, we normally use Pearson's chi-squared test (1900), 
Wilcoxon test (1945),  Mantel's test (1963) and Nair's test (1986). In those tests, Pearson's 
chi-wquared test does not have good power against ordered alternatives and the 
Wilcoxon test or Mantel's test is designed for testing location differences and Nair's test 
is designed to detect dispersion alternatives. 
 
Jayasekara and Yanagawa (Bulletin of informatics and Cybernetics, 31(1999), 180-190) 
have proposed a statistical test called Qt test which has higher powers than Pearson's 
chisquared test and Nair's location and dispersion and dispersion test for non-linear 
responses in 2xk ordered categoricla tables.  In this paper, we extended the above Qt test 
for detecting non-linear differences of several populations in rxk ordered categorical 
tables. 
 
The proposed test is a location-dispersion test which is sensitive for both location shift 
and scale shift which seem common, for example, in clinical trial data. So the test 



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. 
 
E1 204 
 
A Mathematical model for population growth, birth and death rates of Sri Lanka 
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