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Similar Structure of the Solutions to Radial-Spherical Seepage
Problem Considering Quadratic Gradient Effect

XU Li, LI Shun-chu, WANG Jun-chao

(Applied Mathematics Research Institute,,School of Mathematics and Computer,
Xihua University , Chengdu 610039 , China)

Abstract: According to radial-spherical seepage problem in homogeneous reservoir, we studied constant flow
production problem under three kinds of outer boundary conditions ( infinite outer boundary , constant pressure and
closed boundary ) and inner boundary condition ( skin effect) and established well-testing analysis model of
unstable seepage problem with consideration of quadratic gradient effect. Firstly, this model was processed by
linearization , the linearized Laplace space solution with dimensionless reservoir pressure and with dimensionless
well-bottom pressure distribution was obtained after Laplace transform, and then the similar structure of the
solution’ s expressions under three kinds of outer boundary conditions was achieved on the basis of overall analysis
of their intrinsic connection.

Key words: similar structure ;homogeneous reservoir ; quadratic gradient term ;instability ; radial-spherical flow
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The Structure of a New Kind of Graceful Graphs and Its Verification

LIU Jia-bao,ZHANG Ji, NIE Dong-ming
(Dean’ s Office, Anhui Xinhua University , Hefei 230088 , China)

Abstract; Graceful graph is one of the most interesting and important research topics in graph theory with wide
application and research prospects. We have proposed a new type of graceful composing method and proved that
they are all graceful graphs with strict mathematical proof in this paper,as a result, we obtained the conclusion that
G, =TV kj are all graceful graphs with labeling algorithm and so on. Our new graceful labeling is different from the
existed results in the literature.

Key words : graceful labeling; graceful graphs;joined graphs
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