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you do not receive the welcome email.1. Field of the Invention The present invention relates to a
control apparatus for an internal combustion engine, an engine control apparatus for controlling the
engine based on a learning function, and a control method for an internal combustion engine, and
specifically to improvement of an engine control apparatus, which controls an engine at a lean air
fuel ratio based on, for example, a learning function, in a range where the engine is operating in the
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rich air fuel ratio area. 2. Description of the Related Art Conventionally, a learning function for
improving the fuel efficiency of an engine in a lean air fuel ratio area has been known. The learning
function is a technology for generating a learning map and for learning an estimated value of an
amount of fuel supply that is desired in the lean air fuel ratio area on the basis of the fuel injection
amount and the intake air amount that are actually detected for each cylinder in the engine. Based
on the learning map, the lean air fuel ratio is controlled in the lean air fuel ratio area. The lean air
fuel ratio control is set so that the absolute value of the deviation between the estimated value
obtained by the learning and the actual value detected is reduced. Accordingly, with the lean air fuel
ratio control executed according to the learning map, the fuel efficiency is improved by reducing the
difference between the estimated value and the actual value, and it is possible to accurately adjust
the lean air fuel ratio. The learning map is corrected with a timing at which a reduction in the fuel
consumption is significant in view of the load condition of the engine as the reference, and a timing
at which the fuel efficiency is slightly lowered in view of the drive condition of the vehicle. However,
when executing the lean air fuel ratio control using the learning map, a problem arises in that the
fuel consumption is temporarily decreased due to operation of an air flow sensor for detecting the
intake air amount. This is because the lean air fuel ratio control is executed from the fuel injection
amount, and based on the detected air flow rate, correction is made in the feedback control of the
lean air fuel ratio. Specifically, as the air flow rate is decreased, the actual air fuel ratio is decreased,
and the lean air fuel ratio is controlled to
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