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In this thesis the author discusses the analysis of scalar field theory and gauge field theory
by using non-perturbative renormalization group.

First the author investigates the truncation scheme dependence of the exact renormaliza-
tion group equations for scalar field theory in three dimensions. The critical exponents are
numerically estimated to the lowest order of the derivative expansion. It is found that the
convergence property in various truncations in the number of powers of the fields is remark-
ably improved if the expansion is made around the minimum of the effective potential. It
is also shown that this truncation scheme is suitable for evaluation of the infrared effective
potentials. The physical ground of this improvement is discussed by considering the O(N)
symmetric scalar theory in the large N limit.

And the author investigates the restoration of gauge invariance within the non-perturbative
renormalization group framework. The author finds the subspaces which guarantee the gauge
invariance of effective action by emplying the modified Ward-Takahashi identities and fine
tuning method, and compares beta function on the each subspace. It is obtained that the
above two methods are effective in the weak coupling regions for QED.
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