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Applications[ edit ] Mathematics and Dynamical systems[ edit ] Feedback can give rise to incredibly complex
behaviors. In economics[ edit ] Markets with social influence[ edit ] Product recommendations and
information about past purchases have been shown to influence consumers choices significantly whether it is
for music, movie, book, technological, and other type of products. The magnitude of the forces that act to
move such a system away from its equilibrium are an increasing function of the "distance" of the state from
the equilibrium. Heuristically, the terms of a PID controller can be interpreted as corresponding to time: the
proportional term depends on the present error, the integral term on the accumulation of past errors, and the
derivative term is a prediction of future error, based on current rate of change. If the signal is inverted on its
way round the control loop, the system is said to have negative feedback ; [36] otherwise, the feedback is said
to be positive. When they realize that they are blushing, they become even more embarrassed, which leads to
further blushing, and so on. The result of positive feedback is to augment changes, so that small perturbations
may result in big changes. The sound from the loudspeaker can then be received by the microphone again,
amplified further, and then passed out through the loudspeaker again. The idea of positive feedback was
already current in the s with the introduction of the regenerative circuit. Release of hormones then may cause
more of those hormones to be released, causing a positive feedback loop. Carefully controlled positive
feedback around a single transistor amplifier can multiply its gain by 1, or more. In , the windmill was
improved by blacksmith Edmund Lee, who added a fantail to keep the face of the windmill pointing into the
wind. When this happens, the lag in arrival of the correcting signal can result in over-correction, causing the
output to oscillate or "hunt". Hyperbolic model implies a second-order positive feedback. Modern radio
receivers use the superheterodyne design, with many more amplification stages, but much more stable
operation and no positive feedback. Clouds at higher altitudes enhance the greenhouse effects, while low
clouds mainly reflect back sunlight, having opposite effects on temperature. Social influence often induces a
rich-get-richer phenomenon Matthew effect where popular products tend to become even more popular.
Amplifiers may oscillate gently in ways that are hard to detect without an oscilloscope , or the oscillations
may be so extensive that only a very distorted or no required signal at all gets through, or that damage occurs.
Those who had just started learning the language wanted the positive feedback, while those who had been
taking the French classes longer were more interested in hearing about what they did wrong and how to
correct it. Forcings are external to the climate system and feedbacks are internal processes of the system.
Although the term flip-flop has historically referred generically to both simple and clocked circuits, in modern
usage it is common to reserve the term flip-flop exclusively for discussing clocked circuits; the simple ones
are commonly called latches. Electronic engineering[ edit ] The simplest form of a feedback amplifier can be
represented by the ideal block diagram made up of unilateral elements. Some feedback mechanisms act in
relative isolation to the rest of the climate system while others are tightly coupled. This may be due to changes
in temperature, supply voltage, adjustment of front-panel controls, or even the proximity of a person or other
conductive item. Such oscillations are sometimes called parasitic oscillations. And if you do have to point out
something wrong, start with a compliment, move on to the problem, then end on a high note. Alexander
proposed that social competition between and within human groups fed back to the selection of intelligence
thus constantly producing more and more refined human intelligence. It is sometimes used to eliminate noise
from a digital signal. This term is typically used in the field of audio synthesizers , to distinguish it from an
audio frequency oscillator. It is the basic storage element in sequential logic. On the other hand, since the s,
electric guitar players in rock music bands using loud guitar amplifiers and distortion effects have
intentionally created guitar feedback to create a desirable musical effect. This scheme can fail if the input
changes faster than the system can respond to it. In many cases population size is the limiting factor to the
feedback effect. Positive comments are better â€” and more useful â€” than negative ones. When a contraction
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occurs, the hormone oxytocin causes a nerve stimulus, which stimulates the hypothalamus to produce more
oxytocin, which increases uterine contractions. Elmer Ambrose Sperry of the Sperry Corporation designed the
first autopilot in  It starts with a single, percussive feedback note produced by plucking the A string on
Lennon's guitar. Audio engineers use various electronic devices, such as equalizers and, since the s, automatic
feedback detection devices to prevent these unwanted squeals or screeching sounds, which detract from the
audience's enjoyment of the event. A popular op-amp relaxation oscillator. Qualitative feedback tells us how
good, bad or indifferent. In this example, a signal received by the microphone is amplified and passed out of
the loudspeaker. Positive feedback occurs when a gene activates itself directly or indirectly via a double
negative feedback loop. Software[ edit ] Feedback loops provide generic mechanisms for controlling the
running, maintenance, and evolution of software and computing systems. By the use of tuned circuits or a
piezoelectric crystal commonly quartz , the signal that is amplified by the positive feedback remains linear and
sinusoidal. The system therefore shows bistable behaviour.


