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In this thesis, we study the effective actions on fuzzy spacetime manifolds
in IIB type matrix models at two loop level. IIB matrix model is a candidate
of a non-perturbative formulation of string theory. It generates the spacetime
dynamically. We use this property to study the stability of fuzzy homogeneous
space backgrounds. In this thesis, we investigate 5?2 xs?, s?Xs?Xxs?, CP? and
SU(3)/U(1) XU(1l) as backgrounds. The main purposes are to investigate the
dimensionality of stable spacetimes and scaling behavior of the effective
actions. We believe that these investigations may shed light on the origin of
the universe.

First, we study the stability of fuzzy 52 X 52 Xs? backgrounds in three different
IIB type matrix models with respect to the change of the spins of each S%. We
find that S$%2XS?XSs? packground is metastable and the effective action favors
a single large 5% in comparison to the remaining 52 Xs? in the models with Myers
term. On the other hand, we find that a large 5?2 X5 in comparison to the remaining
5?2 is favored in IIB matrix model itself.

Next, we study the stability of fuzzy 5? XS? background in detail in IIB matrix
model with respect to the scale factors of each S? as well. In this case, we
find unstable directions which lower the effective action away from the most
symmetric fuzzy s? X$? background.

Finally, we study fuzzy cP? background in IIB matrix model. The background
is stable and its effective action is comparable to 5?2 Xs?. Furthermore, we find
that scaling behavior in large N limit is universal such that effective action

scales as N in 4d compact manifolds and scales as N*? in 6d ones.
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