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Objective(s) as per original application

function theory.

2. To study the zero distribution and growth rate of the solutions of

certain systems of algebraic differential equations by using the vector valued version of Clunie Lemma.
3. To develop some algebraic method to find exact meromorphic solutions of some coupled differential
equations related to some important nonlinear partial differential equations.

1. To develop a vector valued version of Clunie Lemma for vector valued Nevanlinna theory in complex
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i) Outline of proposed research and results obtained

To prove that any meromorphie solution of certain differential equation is necessarily elliptic or
degenerate elliptic following an approach first developed by Eremenko. To apply this method, one
needs to show that two required conditions must be satisfied. We established a systematic way to
check these two conditions.

The work we have carried out was to show that a very important equation in physics and fluid
mechanics, called complex quintic Ginzburg-Landau equations actually satisfies the two required
conditions of Eremenko’s method. Then we were able to a new solution which is elliptical non-
degenerate [1,2]. The same method was also applied to obtain new exact meromorphic solutions of
the real cubic Swift-Hohenberg equation. These results are published in a joint paper [3] with Mr.
K.K. Wong who is a MPhil student of the Hong Kong PI.

The two Pls also supervised a HKU PhD student Mr. Chengfa Wu who will complete his PhD
degree this summer. Three of us are able to apply Eremenko’s method to study systems of ODEs
coming from the explicit construction of Bryant Solitons in the theory of Ricci flow. In fact, we were
able to find new and explicit Bryant Solitons [4].

ii) Significance of research results

The new elliptic solution we found for complex quintic Ginzburg-Landau equation and the real cubic
Swift-Hohenberg equation should be interested to physicists and engineers, while the new and
explicit Bryant Solitons should be interested to mathematicians working in differential geometry.
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The French PI gave several seminars on our work during his visits to HKU, City U, HKUST.
The Hong Kong PI gave a talk on the results of new Bryant Solitons at Xiamen University in
December, 2013.
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iv) Potential for or impact on further research collaboration

It is expected that our method finding new explicit Bryant solitons will also allow us to give new and
explicit constructions of various concept in differential geometry. For example, in the near future, we will
apply our method to study the Yamabe solitons.
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