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Abstract: Domains were introduced in computer science in the late 1960\'s by Dana Scott to provide a semantics for the lambda calculus (the lambda
calculus is the basic prototype for a functional programming language i.e. ML). The study of domains with measurements was initiated in the
speaker\'s thesis: a domain provides a qualitative view of information expressed in part by an \'information order\' and a measurement on a domain
expresses a quantitative view of information with respect to the underlying qualitative aspect. The theory of domains and measurements was initially
introduced to provide a first order model of computation, one in which a computation is viewed as a process that evolves in a space of informatic
objects, where processes have informatic rates of change determined by the manner in which they manipulate information. There is a domain of
binary channels with capacity as a measurement. There is a domain of finite probability distributions with entropy as a measurement. There is a
domain of quantum mixed states with entropy as a measurement. There is a domain of spacetime intervals with global time as a measurement. In
this setting, similarities between QM and GR emerge, but also some important differences. In a domain, if we write x <= y, then it means that x
carries information about y, while x << y is a stronger relation that means x carries *essential* information about y. In GR, the domain theoretic
relation << can be proven to be timelike causality. It possesses stronger mathematical properties than << does in QM. However, by an application of
the maximum entropy principle, we can restrict the mixed states in consideration and this difference is removed: the domains of events and mixed
states are both globally hyperbolic -- where globally hyperbolic is a purely order theoretic idea that just happens to coincide with the usual notion in
the case of GR. Along the way, we will see domain theoretic ways of distinguishing between the Newtonian and relativistic notions of time, how to
reconstruct the topology and geometry of spacetime in a purely order theoretic manner beginning from only a countable set, see that the Holevo
capacity of a unital qubit channel is determined by the largest value of its informatic derivative and have reason to wonder if distance can be defined
as the amount of information (capacity) that can be transmitted between two points. 

Pirsa: 08080000 Page 1/108



Pirsa: 08080000 Page 2/108



Pirsa: 08080000 Page 3/108



Pirsa: 08080000 Page 4/108



Pirsa: 08080000 Page 5/108



Pirsa: 08080000 Page 6/108



Pirsa: 08080000 Page 7/108



Pirsa: 08080000 Page 8/108



Pirsa: 08080000 Page 9/108



Pirsa: 08080000 Page 10/108



Pirsa: 08080000 Page 11/108



Pirsa: 08080000 Page 12/108



Pirsa: 08080000 Page 13/108



Pirsa: 08080000 Page 14/108



Pirsa: 08080000 Page 15/108



Pirsa: 08080000 Page 16/108



Pirsa: 08080000 Page 17/108



Pirsa: 08080000 Page 18/108



Pirsa: 08080000 Page 19/108



Pirsa: 08080000 Page 20/108



Pirsa: 08080000 Page 21/108



Pirsa: 08080000 Page 22/108



Pirsa: 08080000 Page 23/108



Pirsa: 08080000 Page 24/108



Pirsa: 08080000 Page 25/108



Pirsa: 08080000 Page 26/108



Pirsa: 08080000 Page 27/108



Pirsa: 08080000 Page 28/108



Pirsa: 08080000 Page 29/108



Pirsa: 08080000 Page 30/108



Pirsa: 08080000 Page 31/108



Pirsa: 08080000 Page 32/108



Pirsa: 08080000 Page 33/108



Pirsa: 08080000 Page 34/108



Pirsa: 08080000 Page 35/108



Pirsa: 08080000 Page 36/108



Pirsa: 08080000 Page 37/108



Pirsa: 08080000 Page 38/108



Pirsa: 08080000 Page 39/108



Pirsa: 08080000 Page 40/108



Pirsa: 08080000 Page 41/108



Pirsa: 08080000 Page 42/108



Pirsa: 08080000 Page 43/108



Pirsa: 08080000 Page 44/108



Pirsa: 08080000 Page 45/108



Pirsa: 08080000 Page 46/108



Pirsa: 08080000 Page 47/108



Pirsa: 08080000 Page 48/108



Pirsa: 08080000 Page 49/108



Pirsa: 08080000 Page 50/108



Pirsa: 08080000 Page 51/108



Pirsa: 08080000 Page 52/108



Pirsa: 08080000 Page 53/108



Pirsa: 08080000 Page 54/108



Pirsa: 08080000 Page 55/108



Pirsa: 08080000 Page 56/108



Pirsa: 08080000 Page 57/108



Pirsa: 08080000 Page 58/108



Pirsa: 08080000 Page 59/108



Pirsa: 08080000 Page 60/108



Pirsa: 08080000 Page 61/108



Pirsa: 08080000 Page 62/108



Pirsa: 08080000 Page 63/108



Pirsa: 08080000 Page 64/108



Pirsa: 08080000 Page 65/108



Pirsa: 08080000 Page 66/108



Pirsa: 08080000 Page 67/108



Pirsa: 08080000 Page 68/108



Pirsa: 08080000 Page 69/108



Pirsa: 08080000 Page 70/108



Pirsa: 08080000 Page 71/108



Pirsa: 08080000 Page 72/108



Pirsa: 08080000 Page 73/108



Pirsa: 08080000 Page 74/108



Pirsa: 08080000 Page 75/108



Pirsa: 08080000 Page 76/108



Pirsa: 08080000 Page 77/108



Pirsa: 08080000 Page 78/108



Pirsa: 08080000 Page 79/108



Pirsa: 08080000 Page 80/108



Pirsa: 08080000 Page 81/108



Pirsa: 08080000 Page 82/108



Pirsa: 08080000 Page 83/108



Pirsa: 08080000 Page 84/108



Pirsa: 08080000 Page 85/108



Pirsa: 08080000 Page 86/108



Pirsa: 08080000 Page 87/108



Pirsa: 08080000 Page 88/108



Pirsa: 08080000 Page 89/108



Pirsa: 08080000 Page 90/108



Pirsa: 08080000 Page 91/108



Pirsa: 08080000 Page 92/108



Pirsa: 08080000 Page 93/108



Pirsa: 08080000 Page 94/108



Pirsa: 08080000 Page 95/108



Pirsa: 08080000 Page 96/108



Pirsa: 08080000 Page 97/108



Pirsa: 08080000 Page 98/108



Pirsa: 08080000 Page 99/108



Pirsa: 08080000 Page 100/108



Pirsa: 08080000 Page 101/108



Pirsa: 08080000 Page 102/108



Pirsa: 08080000 Page 103/108



Pirsa: 08080000 Page 104/108



Pirsa: 08080000 Page 105/108



Pirsa: 08080000 Page 106/108



Pirsa: 08080000 Page 107/108



Pirsa: 08080000 Page 108/108


