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Introduction
This paper will discuss the notion that intelligence, as exhibited by biological systems, is nothing but a mapping from stimuli to responses. This will take place via a set of working definitions and a discussion of the connections between them.
A stimulus has three possible destinies:
1) To be below the threshold of environmental noise.
2) To be sensed for the first time and therefore learned.
3) To be similar to a previous stimulus and therefore promote further processing.

Further Processing has at least the following consequences:
1) The new incoming stimulus is forgotten.
2) The new incoming stimulus is rejected.

3) The new incoming stimulus is filtered and remembered.
4) The new incoming stimulus is compared with remembered stimuli and reinforced.

5) A response is generated by a mapping from stimulus to response.
Further processing is the process by which stimuli are mapped to responses. If we do not decompose this mapping, further processing is placed in a black box and we consider only stimulus and response. The great psychologist Watson proposed the black box model. Skinner and many others have elaborated on the positive and negative reinforcement of behaviors (responses). When the new incoming stimulus is identical to a previous remembered stimulus it reinforces the previously remembered stimulus. The consequence of reinforcement is that further processing is now faster. Faster in this context means comparison occurs more rapidly and responses are generated more rapidly.

When the incoming stimulus is similar to the previous stimulus a generalization is made by overlapping the two stimuli.  The generalization is the intersection of the two stimuli. The original stimulus now activates the generalization, not just the original previous remembered stimulus.  In this case it is the action potential of the generalization (intersection) that is maximized. Activation strength of zero implies a forgotten stimulus. Zero activation strength is an activation strength that does not rise above a given threshold of system noise.

A response can be an externally directed action, or an internally directed action.

In biological system externally directed actions include but are not limited to:

1) Producing movement.
2) Producing sound.
3) Producing secretion.
4) Producing more complex behaviors (waving arms, drawing pictures).
Internally directed actions of further processing include but are not limited to:

1) Making a memory.
2) Moving a memory from short term storage to long term storage.
Failing to shuttle a memory from short term storage to long term storage is called forgetting.
3) Initiating further processing.
Note that this definition is recursive. A given stimuli may lead to internal responses which are then stimuli for further processing.  If the further processing grows so rapidly as to absorb all the processing capability of the system an avalanche has occurred. If further processing is deferred until a later time, it is called delayed processing.  Delayed processing allows the system to "load level" cognitive activity in a safe way that does not produce processing avalanche.
A Response

1) can be triggered without learning. Such a response is called an instinct.
A basic set of instincts exist that enable survival, further adaptation, and learning.
2) can be forgotten or become extinct over time via “logarithmic forgetting”.
3) can be elicited for the first time and therefore "learned" or reinforced.
4) can be similar to a previous response and therefore promote further processing.
Consciousness

A system is conscious if it is aware of its stimuli and response as they occur. Examples of responses that occur without self-awareness are blind rage and sleepwalking. Awareness is a state of knowing that you are in the mode of receiving stimuli and producing responses. Knowing is that state of having previous stimuli's that match the current stimuli or generalization of current stimuli. (see stimuli definitions above). A baby requires time to become self-aware because it has to learn how to use its senses. Learning consists of remembering and generalizing to produce new responses.  Self-awareness of sensing is called consciousness. Self-awareness requires enough sensing to occur that sensing itself becomes a learned and generalized concept. Consciousness occurs when sensing has reached its maximum reinforcement value. Experience indicates that this takes at least two years in human beings, on the average, although specific individuals will differ from this value.

Imagination

Imagination is self-stimulus that promotes further processing. Imagination may produce externally directed action but is not obligated to do so.

Noise

Noise can prevent stimuli from reaching a threshold of sensory activation.

Thresholds

Thresholds are lower bounds on sensory inputs below which no stimulus is generated from that sensory input. An upper bound on reinforcements of stimuli exists beyond which the response or further processing elicited does not become any stronger or any faster.

Feedback

A response can be produced as a consequence of a stimulus. A biological system can compare the response with the stimulus to produce a difference or error signal. The biological system can respond with a continuous or intermittent production of a response based on the magnitude of  the error signal.  The biological system can behave to reduce the magnitude of an error signal. When the error signal doesn't get any smaller over a given temporal sampling window, the best response for a given stimulus has been obtained.  
Examples include:

1) Producing a pure tone response resembling a pure tone stimulus. Examples bird songs and human singing.
2) Producing a spoken word response resembling a spoken word stimulus.

3) Producing a motion response resembling a motion stimulus.

Avalanche

Avalanche occurs when a large amount of further processing is initiated by a stimulus, internal or external. There is a threshold on avalanche. Inability to exert a threshold on avalanche is called nervous breakdown. Nervous breakdown is a self-limiting response where further processing continues or halts to such an extent that responses to external stimuli become chaotic.

Amplification

When a stimulus leads to a response that is similar to the stimulus but of greater magnitude, we say amplification has occurred.  If amplification occurs beyond the dynamic range of the system to remember or reproduce it we say distortion has occurred.  Distortion is a stimulus. Stimuli that are not amplified sufficiently
Distortion

Distortion occurs during amplification, but may also occur during further processing.

Stimulus

A stimulus is a signal generated externally or internally.

A raw external stimulus is a signal generated from the outside world. A stimulus has finite duration and amplitude.
Response

A response is a signal generated internally that initiates an externally observable response or further processing as defined above. Further processing is the mapping from a given stimulus to a given response, whether internal or external.
Memory

Memory is the capability to store for use a later time, usually for comparison purposes a stimulus or a response or a generalization of a stimulus or a response.

Windowing

Windowing is the temporal interval over which a stimulus is sampled and received by the system.  A stimulus may be decomposed into sub stimuli based on sensory preprocessing or further processing.  It may be necessary to reprocess a stimulus over several windows at several levels of organization to extract the maximum amount of semantic information. Common examples of windowing include but are not limited to the following: Phonemes Syllables Words Sentences Paragraphs

When people speak, they typically window over the level of the sentence, although careful listeners will window at the syllable level or even lower to produce error signals when diction, accent, fluency or style require comparison of meaning.  Northern listeners who do not wish to produce responses in a southern dialect may choose to correct their speakers or reject the pronunciation while retaining semantic meaning.

Windows are activated when a stimulus, internal or external, rises above a threshold of background noise.

Interruption
Interruption occurs when one stimulus occurs in the middle of another stimulus.
Priority

Internal and External Stimuli are prioritized so that the responses they produce enable them to be dealt with within the further processing capabilities of the organism.  Failure to prioritize stimuli can produce avalanche, shutdown, or delayed processing.
Affection

Affection is the process by which stimuli are presented to the organism in a multi-tiered organization of sensory or further processing.
Effection

Effection is the process by which responses are manifested in the observable world.
Acquisition

Acquisition is the means by which a stimulus produces affection. These include the senses of the organism.
Organization

Organization is the functional decomposition of processing stages for acquisition.  An example is that hearing requires external ear for frequency response, tympanic membrane or eardrum for acoustic excitation, a cochlea for transforming a temporal acoustic signal into a temporal neural chord and so forth.

Discussion and Conclusion
A set of definitions and elaboration has been provided that enables one to think about intelligence as a set of mappings from stimuli to response. This definition is provided in the hope that it will enable better architectures to be constructed for the simulation of intelligence. This architecture may not be a digital one; it could be an analog one instead. Consider an acre of operational amplifiers connected in a potential grid whose input was exposed to a cross section of sensors and whose output produced an image with one pixel per op amp. The output image would be superposition of the amplified signals whose pattern would represent the “thoughts” being processed by the grid.
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