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In this work, we investigate the existence and uniqueness of solutions
for the viscous Burgers’ equation for the isothermal flow of Ellis fluids

Ot + udyu = 10, (¢_1 (&Cu))

with the initial condition u(0,2) = ug, 0 < 2 < I, and the boundary con-
dition w(¢,0) = u(t,l) =0, 0 < ¢t < T, where ¢(7) = [1 + c\7|a71} T,
0 < ¢c< oo, 0 < a < oo, vis the kinematic viscosity, 7 is the
shear stress, u is the velocity of the fluid and I,7° > 0. We proved
the existence and uniqueness of solution u € L2 (0,73 W,'?(0,1)) for
ug € Wy P(0,1), where p =1+ L.

Non-Newtonian fluids, such as polymer solutions, colloidal suspensions,
and biological substances, have viscosity that varies with the applied
shear rate, requiring advanced models to accurately describe their flow
characteristics [BAH87]. Incorporating non-Newtonian properties into
Burgers’ equation enables a more precise representation of fluid behav-
ior which is crucial for applications in industrial processes, biomedical
engineering and materials science. Recent studies have explored some
mathematical properties of Burgers’ equation with non-Newtonian vis-
cosity, providing insight into the existence and stability of solutions
for such models [Shulb]. Ellis rheological model effectively cap-
tures shear-thinning effects, where viscosity decreases as shear rate
increases, a phenomenon commonly observed in polymeric and biologi-
cal fluids.
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