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Linearity Linearity is the extent to which the output waveform of an amplifier is a faithful reproduction of the input waveform In hi-fi equipment, all the amplifiers must be as linear as the state of the art allows If you connect a dual-trace oscilloscope (one that lets you observe two waveforms at the same time) to the input and output terminals of a hi-fi audio amplifier with good linearity, the output waveform is a vertically magnified duplicate of the input waveform When the input signal is applied to the horizontal scope input and the output signal is applied to the vertical scope input, the display is a straight line In an amplifier with poor linearity, the instantaneous output-versus-input function is not a straight line The output waveform is not a faithful reproduction of the input, and distortion occurs In some RF amplifiers this is all right In hi-fi audio systems, it is not Hi-fi amplifiers are designed to work with input signals up to a certain peak (maximum instantaneous) amplitude If the peak input exceeds this level, the amplifier becomes nonlinear, and distortion is inevitable In a hi-fi system equipped with VU or distortion meters, excessive input causes the needles to kick up into the red range of the scale during peaks Dynamic Range Dynamic range is a prime consideration in hi-fi recording and reproduction As the dynamic range increases, the sound quality improves for music or programming having a wide range of volume levels Dynamic range is expressed in decibels (dB) At low volume levels, the limiting factor in dynamic range is the background noise in the system In an analog system, most of this noise comes from the audio amplification stages In tape recording, there is also some tape hiss A scheme called Dolby (a trademark of Dolby Laboratories) is used in professional recording studios, and also in high-end consumer tape equipment, to minimize this hiss Digital recording systems produce less internal noise than analog systems At high volume levels, the power-handling capability of an audio amplifier limits the dynamic range If all other factors are equal, a 100-W audio system can be expected to have greater dynamic range than a 50-W system The speaker size is also important As speakers get physically larger, their ability to handle high power improves, resulting in increased dynamic range This is why serious audio enthusiasts sometimes purchase sound systems with amplifiers and speakers that seem unnecessarily large.
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		The previous sections have motivated the necessity of maintaining accurate direction cosine matrices The following two subsections will consider two methods for maintaining the direction cosine matrix as the two reference frames experience arbitrary relative angular motion Each technique relies on measuring the relative angular rate and integrating it (via di erent methods) Initial conditions for the resulting di erential equations are discussed in Sections 103 and 117 Prior to integration, the angular rates should be properly compensated for biases and navigation frame rotation as discussed in Section 113 The measurement of angular rates followed by integration to determine angle has the disadvantage that measurement errors will accumulate during the integration process However, the approach has several distinct advantages The angular rates are measurable via inertial measurements Inertial measurements do not rely on the reception of any signal exterior to the sensor itself Therefore, the accuracy of the measurement and integration processes will only be limited by the accuracy inherent to the instrument and of the integration process Both of these quantities can be
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		There are myriad ways to set up a hi-fi system A true audiophile ( sound lover ) assembles a complex system over a period of time Here are some basic considerations that can serve as guidelines when choosing system components
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