Ann. Scuola Norm. Sup. Pisa Cl. Sci. (5)
Vol. IX (2010), 1-46

Existence of weak solutions for unsteady
motions of generalized Newtonian fluids

LARS DIENING, MICHAEL RUZICKA AND JORG WOLF

Abstract. We prove the existence of weak solutions u : Q7 — R” of the equa-
tions of unsteady motion of an incompressible fluid with shear-dependent viscos-
ity in a cylinder Q7 = € x (0, T), where 2 C R" denotes a bounded domain.
Under the assumption that the extra stress tensor S possesses a g-structure with
q > nz%, we are able to construct a weak solution u € L7(0, T; Wol’q(Q)) N

Cy ([0, T]; LZ(Q)) with divu = 0. Our approach is based on the Lipschitz trun-
cation method, which is new in this context.
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