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Optimization of_time—avera?ed quantities based on the second-order response
analyses to arbitrary small-amplitude forced vibration
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A perturbative expansion is obtained analytically that describes the
response to an arbitrary small-amplitude periodic forced vibration around linearly stable steady
solutions, providing the method to maximize or minimize time-averaged quantities categorized into
inner-product type by optimizing for the complex field of vibrational sources. Applying this method
to the thermal convection field in a square cavity, vibrational heat and vorticity sorces are
firstly obtained that maximize or minimize the heat transfer rate, Nusselt number.
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