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Fig.13. The evolution of two localized structure solutions Eq.(38).
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Fig.14. The evolution of two localized structure solutions Eq.(39).

The parameter K, rules the annihilation in the system. When K, is null there is no more
annihilation in the system. Let us choose one of the above mentioned structures for example
the first case of the solution (36) to illustrate this fact
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Fig.15. The evolution of two solitonic-excitations fusion Solution (36) (first case)

withK, =0.

5. Conclusion

Based on the WTC truncation method and the general variable separation
approach (GVSA), we have first found a general solution including three arbitrary
functions for the (2+1)-dimensional simplified generalized Broer-Kaup (GBK) system.



A class of double periodic wave solutions is obtained by selecting these arbitrary
functions appropriately. The interaction properties of the periodic waves are
numerically studied and found to be non-elastic. Limit cases are considered and
some new localized coherent structures are obtained, the interaction properties of
these solutions reveal that some of them are completely elastic and some are non
completely elastic.

Secondly, starting from the (2+1)-dimensional GBK system and using the
variable separation approach (VSA), we obtained the excitations (30) which is
universal formula for some (2+1)-dimensional physical models. Then, we have
constructed by selecting the two arbitrary functions appropriately a rich variety of new
coherent structures. For the localized solutions found here, it occurred that their
interactions lead to new physical properties like fusion, fission, or both and finally the
mutual annihilation of these solutions. It is clear that if a system exhibits annihilation
of localized solutions the solutions are not solitons, since annihilation does not exist
for the interactions of solitons. The annihilation in this model has found to be rule by
the parameter K,, when this parameter is taken to be zero, the annihilation disappears in

this system and the above mentioned structures recover the solitonic structure properties.
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