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Asimov Isaac, "Not as We Know it: The Chemistry of Life", Cosmic Search: Issue  9 (Volume 3 Number 1; 
Winter 1981) 

Available as http://www.bigear.org/CSMO/HTML/CS09/cs09p05.htm

From Kaufman Marc, "Life Here and Beyond" https://astrobiology.nasa.gov/about/ :

One frequently used definition of life is “a self-sustaining system capable of Darwinian evolution.” But 
there are literally several hundred more. 

Ironically, some astrobiologists argue that we really won’t know what life is until we find an alternative to
the basic structure found on Earth – the same DNA, metabolism and carbon-based blueprint shared by all 
known life. In other words, ET life could tell us what life really is.

Lane Nick, "The Vital Question", Profile Books, 2015 

Chapter 2, "What is Living?" Is highly relevant. Contains an excellent explanation of our molecular-level 
understanding of one of the basic elements of life as we know it.

Kauffman Stuart, "Investigations", Oxford University press, 2003

Autonomous agents defined as "an autocatalytic system carrying out one or more [Carnot] work cycles".

Bartlett Stuart, Wong Michael, “Defining Lyfe in the Universe: From Three Privileged Functions to Four Pillars”, 
Life, vol. 10, issue 4 

From https://www.mdpi.com/2075-1729/10/4/42 : 

Lyfe is defined as any system that fulfills all four processes of the living state, namely: dissipation, 
autocatalysis, homeostasis, and learning. Life is defined as the instance of lyfe that we are familiar with 
on Earth, one that uses a specific organometallic molecular toolbox to record information about its 
environment and achieve dynamical order by dissipating certain planetary disequilibria.

Dennett Daniel, "The Intentional Stance", 1987, Cambridge MA, MIT Press   

From https://en.wikipedia.org/wiki/Intentional_stance  :

Dennett argues that it is best to understand human behavior at the level of the intentional stance, without 
making any specific commitments to any deeper reality of the artifacts of folk psychology. 

http://www.bigear.org/CSMO/HTML/CS09/cs09p05.htm
https://www.mdpi.com/2075-1729/10/4/42
https://astrobiology.nasa.gov/about/


Searle John, "Intentionality", Cambridge University Press (January 12, 2008) 

From https://en.wikipedia.org/wiki/John_Searle  :

For Searle, intentionality is exclusively mental, being the power of minds to represent or symbolize over, 
things, properties and states of affairs in the external world. Causal covariance, about-ness and the like are
not enough: maps, for instance, only have a 'derived' intentionality, a mere after-image of the real thing. 

 Lem Stanislaw, "The Invincible", Pengwin Books, 1976 

From https://en.wikipedia.org/wiki/The_Invincible :

Invincible's crew mounts an escalating series of attacks on the perceived enemy, but eventually recognizes
the futility of their efforts. The robotic "fauna", dubbed "necrosphere", has become part of the planet's 
ecology, and would require a disruption on a planetary scale (such as a nuclear winter) to be destroyed. 
The novel turns into an analysis of the relationship between different life domains, and their place in the 
universe.

Tchaikovsky Adrian, “Feast or Famine”, NewCon Press, 2013

The title story provides an excellent example of possible difficulties in distinguishing life from non-life.

"Definition of Life",  Dirk, Schulze-Makuch; Irwin, Louis N. 
Life in the Universe, Advances in Astrobiology and Biogeophysics, Volume 3. ISBN 978-3-540-20627-9. 
Springer-Verlag Berlin/Heidelberg, 2004, p. 8 

https://ui.adsabs.harvard.edu/abs/2004luec.conf....8D/abstract  :

The definition of life is a long-standing debate with no general scientific consensus to be expected any 
time soon. The underlying problem is that living systems use compounds that are abundant in the 
surrounding environment and processes that are not intrinsically different from reactions that occur a-
biologically. There does not appear to exist a single characteristic property that is both intrinsic and 
unique to life.
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