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Interaction between two rarefaction waves for

gas dynamic isentropic equatins

ZHANG Tong, GU Yingli, YANG Harr chun
( Department of Mathematics, Yunnan University, Kunming 650091, China)

Abstract: T he interaction betw een forward and backw ard centred rarefaction waves for gas dynamic iserr
tropic system is onsidered. For the Goursat problem developed in the domain of the interaction, with the help
of characteristic analysis, it is proved that there will never appear vacuum in the field of interaction when there
is no vacuum on the characteristic boundary. M eanw hile, the existence and uniqueness of the smooth solution is
obtained. Further, the result of interaction for two rarefaction waves is presented, that is they penetrate each
other or the vacuum appears in the process of the penetration.

Key words: Gas dynamic isentropic equations; rarefaction wave; Goursat problem; uniform a priori esti-

mate; vacuum

( 442 )

The relation of immersion in module bundles

ZHANG Ferjun, ZHANG Jurr liang
(College of Mathematics and Information Science, Shaanxi Normal University, X7 an 710062, China)

Abstract: The immersed subbundles of free bundles and the immersed free subbundles of any module burr
dles are constructed, by using theoretics of tensor and module algebra. It is indicated that any module bundles
can becomes a immersed subbundles of free bundles, and that there is a free bundles (or projective bundles) is

a immersed subbundles of any module bundles also. In particular, the condition which projective bundles

change into free bundles is given.

Key words: fibre bundles; module bundles; immersed subbundles; commutative diagram



