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What Govind Does [00:01] 

● Have a company to change our interaction with the internet by crowd-sourcing 

optimal paths for learning (https://DataX.one) 

● Serve as Lead Developer for a Legal Tech company that uses a novel symbolic 

NLP approach for converting legal contracts to smart contracts deployed on the 

blockchain (https://sdlt.ai) 

● Co-founded the Legal Hackers UofT group that aims to connect the bridge 

between lawyers and technologists to increase access to law and the 

accessibility of law. Partnered with various professors at UofT Law and DCS. 

 

What Deep Does [00:01] 

● Helps Engineers by providing hyper-speedups to their simulation capabilities  

● Works with the world’s first quantum computers 

● Wants to save humans hundreds of billions of research hours by using powerful, 

rapidly rendered simulations instead of carrying that research out in real life.  

An old piece on Deep: 

https://www.utoronto.ca/news/could-first-year-undergrad-be-next-einstein 

https://datax.one/
https://sdlt.ai/
https://www.utoronto.ca/news/could-first-year-undergrad-be-next-einstein


 

 

 

Quantum Computers [00:04] 

What is quantum computing? 

Quantum computing is essentially harnessing and exploiting the amazing laws of 

quantum mechanics to process information. A traditional computer uses long strings of 

“bits,” which encode either a zero or a one. A quantum computer, on the other hand, 

uses quantum bits, or qubits. What's the difference? Well a qubit is a quantum system 

that encodes the zero and the one into two distinguishable quantum states. 

https://uwaterloo.ca/institute-for-quantum-computing/quantum-computing-101 

 

Background article [00:05] 

Interesting read on this: 

https://cs.stanford.edu/people/eroberts/courses/soco/projects/2004-05/nlp/overview_hist

ory.html 

 

David Hilbert Mathematician [00:06] 

David Hilbert (/ˈhɪlbərt/;[4] German: [ˈdaːvɪt ˈhɪlbɐt]; 23 January 1862 – 14 February 

1943) was a German mathematician and one of the most influential and universal 

mathematicians of the 19th and early 20th centuries. Hilbert discovered and developed 

https://uwaterloo.ca/institute-for-quantum-computing/quantum-computing-101
https://cs.stanford.edu/people/eroberts/courses/soco/projects/2004-05/nlp/overview_history.html
https://cs.stanford.edu/people/eroberts/courses/soco/projects/2004-05/nlp/overview_history.html


a broad range of fundamental ideas in many areas, including invariant theory, calculus 

of variations, commutative algebra, algebraic number theory, the foundations of 

geometry, spectral theory of operators and its application to integral equations, 

mathematical physics, and foundations of mathematics (particularly proof theory). 

https://en.wikipedia.org/wiki/David_Hilbert 

 

Bertrand Russell Philosopher [00:07] 

Bertrand Arthur William Russell, 3rd Earl Russell 18 May 1872 – 2 February 1970) 

was a British philosopher, logician, mathematician, historian, writer, essayist, social 

critic, political activist, and Nobel laureate. At various points in his life, Russell 

considered himself a liberal, a socialist and a pacifist, although he also confessed that 

his sceptical nature had led him to feel that he had "never been any of these things, in 

any profound sense." Russell was born in Monmouthshire into one of the most 

prominent aristocratic families in the United Kingdom. 

https://en.wikipedia.org/wiki/Bertrand_Russell 

 

Kurt Gödel  [ˈkʊɐ̯t ˈɡøːdl̩] [00:09] 

Kurt Friedrich Gödel April 28, 1906 – January 14, 1978) was an 

Austro-Hungarian-born Austrian, and later American, logician, mathematician, and 

philosopher. Considered along with Aristotle, Alfred Tarski and Gottlob Frege to be one 

of the most significant logicians in history, Gödel had an immense effect upon scientific 

and philosophical thinking in the 20th century, a time when others such as Bertrand 

https://en.wikipedia.org/wiki/David_Hilbert
https://en.wikipedia.org/wiki/Bertrand_Russell


Russell,[3] Alfred North Whitehead,[3] and David Hilbert were analyzing the use of logic 

and set theory to understand the foundations of mathematics pioneered by Georg 

Cantor. 

https://en.wikipedia.org/wiki/Kurt_G%C3%B6del 

 

Incompleteness Theorem [00:10] 

Gödel's incompleteness theorems are two theorems of mathematical logic that 

demonstrate the inherent limitations of every formal axiomatic system capable of 

modelling basic arithmetic. These results, published by Kurt Gödel in 1931, are 

important both in mathematical logic and in the philosophy of mathematics. The 

theorems are widely, but not universally, interpreted as showing that Hilbert's program 

to find a complete and consistent set of axioms for all mathematics is impossible. 

https://en.wikipedia.org/wiki/G%C3%B6del%27s_incompleteness_theorems 

 

Bertrand Russell [00:11] 

Bertrand Arthur William Russell, 3rd Earl Russell 18 May 1872 – 2 February 1970) 

was a British philosopher, logician, mathematician, historian, writer, essayist, social 

critic, political activist, and Nobel laureate. At various points in his life, Russell 

considered himself a liberal, a socialist and a pacifist, although he also confessed that 

his sceptical nature had led him to feel that he had "never been any of these things, in 

any profound sense." Russell was born in Monmouthshire into one of the most 

prominent aristocratic families in the United Kingdom. 

https://en.wikipedia.org/wiki/Kurt_G%C3%B6del
https://en.wikipedia.org/wiki/G%C3%B6del%27s_incompleteness_theorems
https://en.wikipedia.org/wiki/Mathematical_logic
https://en.wikipedia.org/wiki/Social_critic
https://en.wikipedia.org/wiki/Social_critic
https://en.wikipedia.org/wiki/List_of_Nobel_laureates
https://en.wikipedia.org/wiki/Liberalism
https://en.wikipedia.org/wiki/Socialism
https://en.wikipedia.org/wiki/Pacifist
https://en.wikipedia.org/wiki/Monmouthshire_(historic)


https://en.wikipedia.org/wiki/Bertrand_Russell 

 

Set Theory [00:11] 

Set theory is a branch of mathematical logic that studies sets, which informally are 

collections of objects. Although any type of object can be collected into a set, set theory 

is applied most often to objects that are relevant to mathematics. The language of set 

theory can be used to define nearly all mathematical objects. 

 

The modern study of set theory was initiated by Georg Cantor and Richard Dedekind in 

the 1870s. After the discovery of paradoxes in naive set theory, such as Russell's 

paradox, numerous axiom systems were proposed in the early twentieth century, of 

which the Zermelo–Fraenkel axioms, with or without the axiom of choice, are the 

best-known. 

https://en.wikipedia.org/wiki/Set_theory 

 

Cardinalities of infinity [00:12] 

Transfinite numbers are numbers that are "infinite" in the sense that they are larger than 

all finite numbers, yet not necessarily absolutely infinite. Any finite number can be used 

in at least two ways: as an ordinal and as a cardinal. Cardinal numbers specify the size 

of sets (e.g., a bag of five marbles), whereas ordinal numbers specify the order of a 

member within an ordered set (e.g., "the third man from the left" or "the twenty-seventh 

day of January"). When extended to transfinite numbers, these two concepts become 

https://en.wikipedia.org/wiki/Bertrand_Russell
https://en.wikipedia.org/wiki/Set_theory


distinct. A transfinite cardinal number is used to describe the size of an infinitely large 

set, while a transfinite ordinal is used to describe the location within an infinitely large 

set that's ordered. 

https://en.wikipedia.org/wiki/Transfinite_number 

 

History of quantum [00:14] 

Pouya talks about a blog post on the history of quantum that can be found 

https://pouyalj.com/2019/02/10/background-of-quantum-mechanics/ 

 

Heisenberg [00:19] 

Werner Karl Heisenberg 5 December 1901 – 1 February 1976) was a German 

theoretical physicist and one of the key pioneers of quantum mechanics. He published 

his work in 1925 in a breakthrough paper. In the subsequent series of papers with Max 

Born and Pascual Jordan, during the same year, this matrix formulation of quantum 

mechanics was substantially elaborated. He is known for the Heisenberg uncertainty 

principle, which he published in 1927. Heisenberg was awarded the 1932 Nobel Prize in 

Physics "for the creation of quantum mechanics". 

https://en.wikipedia.org/wiki/Werner_Heisenberg 

 

Max Born [00:19] 

Max Born 11 December 1882 – 5 January 1970) was a German-Jewish physicist and 

mathematician who was instrumental in the development of quantum mechanics. He 

https://en.wikipedia.org/wiki/Transfinite_number
https://pouyalj.com/2019/02/10/background-of-quantum-mechanics/
https://en.wikipedia.org/wiki/Werner_Heisenberg


also made contributions to solid-state physics and optics and supervised the work of a 

number of notable physicists in the 1920s and 1930s. Born won the 1954 Nobel Prize in 

Physics for his "fundamental research in quantum mechanics, especially in the 

statistical interpretation of the wave function". 

https://en.wikipedia.org/wiki/Max_Born 

 

Spin of electron [00:19~00:20] 

In quantum mechanics and particle physics, spin is an intrinsic form of angular 

momentum carried by elementary particles, composite particles (hadrons), and atomic 

nuclei. 

 

Spin is one of two types of angular momentum in quantum mechanics, the other being 

orbital angular momentum. The orbital angular momentum operator is the 

quantum-mechanical counterpart to the classical angular momentum of orbital 

revolution and appears when there is periodic structure to its wavefunction as the angle 

varies. The existence of spin angular momentum is inferred from experiments, such as 

the Stern–Gerlach experiment, in which silver atoms were observed to possess two 

possible discrete angular momenta despite having no orbital angular momentum. 

https://en.wikipedia.org/wiki/Spin_(physics) 

 

 

https://en.wikipedia.org/wiki/Max_Born
https://en.wikipedia.org/wiki/Spin_(physics)


 

3 Suppositions of reality [00:21] 

Einstein believed in specific traits about reality including local realism. These 

suppositions included:  

1) Any observable that can’t be explained is due to hidden variables local to the event  

 

2) Nothing can travel faster than the speed of light 

3) Therefore making measurements on 2 sufficiently separated systems cannot affect 

each other. 

 

Entanglement [00:23] 

Entanglement is an extremely strong correlation that exists between quantum particles 

— so strong, in fact, that two or more quantum particles can be inextricably linked in 

perfect unison, even if separated by great distances. The particles remain perfectly 

correlated even if separated by great distances. The particles are so intrinsically 

connected, they can be said to “dance” in instantaneous, perfect unison, even when 

placed at opposite ends of the universe. This seemingly impossible connection inspired 

Einstein to describe entanglement as “spooky action at a distance.” 

https://uwaterloo.ca/institute-for-quantum-computing/quantum-computing-101 

 

Collapsing of the wave function [00:23] 

https://uwaterloo.ca/institute-for-quantum-computing/quantum-computing-101


● A wave function in quantum physics is a mathematical description of the 

quantum state of an isolated quantum system. The wave function is a 

complex-valued probability amplitude, and the probabilities for the possible 

results of measurements made on the system can be derived from it. The most 

common symbols for a wave function are the Greek letters ψ or Ψ (lower-case 

and capital psi, respectively). 

https://en.wikipedia.org/wiki/Wave_function 

● In quantum mechanics, wave function collapse is said to occur when a wave 

function—initially in a superposition of several eigenstates—appears to reduce to 

a single eigenstate due to interaction with the external world; this is called an 

"observation". It is the essence of measurement in quantum mechanics and 

connects the wave function with classical observables like position and 

momentum. Collapse is one of two processes by which quantum systems evolve 

in time; the other is continuous evolution via the Schrödinger equation. However, 

in this role, collapse is merely a black box for thermodynamically irreversible 

interaction with a classical environment. Calculations of quantum decoherence 

predict apparent wave function collapse when a superposition forms between the 

quantum system's states and the environment's states. Significantly, the 

combined wave function of the system and environment continue to obey the 

Schrödinger equation. 

https://en.wikipedia.org/wiki/Wave_function_collapse 

 

https://en.wikipedia.org/wiki/Wave_function
https://en.wikipedia.org/wiki/Wave_function_collapse


Neural networks [00:27] 

● A neural network is a network or circuit of neurons, or in a modern sense, an 

artificial neural network, composed of artificial neurons or nodes. Thus a neural 

network is either a biological neural network, made up of real biological neurons, 

or an artificial neural network, for solving artificial intelligence (AI) problems. The 

connections of the biological neuron are modeled as weights. A positive weight 

reflects an excitatory connection, while negative values mean inhibitory 

connections. All inputs are modified by a weight and summed. This activity is 

referred as a linear combination. Finally, an activation function controls the 

amplitude of the output. 

https://en.wikipedia.org/wiki/Neural_network 

● Artificial neural networks (ANN) or connectionist systems are computing systems 

vaguely inspired by the biological neural networks that constitute animal brains. 

The neural network itself is not an algorithm, but rather a framework for many 

different machine learning algorithms to work together and process complex data 

inputs. Such systems "learn" to perform tasks by considering examples, 

generally without being programmed with any task-specific rules. For example, in 

image recognition, they might learn to identify images that contain cats by 

analyzing example images that have been manually labeled as "cat" or "no cat" 

and using the results to identify cats in other images. They do this without any 

prior knowledge about cats, for example, that they have fur, tails, whiskers and 

cat-like faces. Instead, they automatically generate identifying characteristics 

https://en.wikipedia.org/wiki/Neural_network


from the learning material that they process. 

https://en.wikipedia.org/wiki/Artificial_neural_network 

 

Automata [00:27] 

● An automaton (/ɔːˈtɒmətən/; plural: automata or automatons) is a self-operating 

machine, or a machine or control mechanism designed to automatically follow a 

predetermined sequence of operations, or respond to predetermined instructions. 

Some automata, such as bellstrikers in mechanical clocks, are designed to give 

the illusion to the casual observer that they are operating under their own power.  

https://en.wikipedia.org/wiki/Automaton 

● Automata theory is the study of abstract machines and automata, as well as the 

computational problems that can be solved using them. It is a theory in 

theoretical computer science and discrete mathematics (a subject of study in 

both mathematics and computer science). The word automata (the plural of 

automaton) comes from the Greek word αὐτόματα, which means "self-acting". 

https://en.wikipedia.org/wiki/Automata_theory 

 

Symbolic grounding problem [00:31] 

The symbolic grounding problem is the issue of concept representation and 

how we do not have a proper definition for what it means for anything to 

“mean” something. 

https://en.wikipedia.org/wiki/Artificial_neural_network
https://en.wikipedia.org/wiki/Automaton
https://en.wikipedia.org/wiki/Automata_theory


- https://en.wikipedia.org/wiki/Symbol_grounding_problem 

 

Mathematician Friedrich Ludwig Gottlob Frege [00:35] 

Friedrich Ludwig Gottlob Frege (8 November 1848 – 26 July 1925) was a German 

philosopher, logician, and mathematician. He is understood by many to be the father of 

analytic philosophy, concentrating on the philosophy of language and mathematics. 

Though largely ignored during his lifetime, Giuseppe Peano (1858–1932) and Bertrand 

Russell (1872–1970) introduced his work to later generations of logicians and 

philosophers.  

Parietal cortex? [00:39] 

The parietal cortex is responsible for spatial information such as how far an object is 

and its position relative to you. More specifically, The parietal lobe is known to interpret 

sensory information, such as letting you know the location of parts of your body and 

aiding in physical navigation. For example, your parietal lobe automatically tells you 

where your tongue is as you chew to keep you from biting it. 

 

Temporal cortex? [00:39] 

Used for object recognition, and recollecting what object might be what based on 

memories. https://en.wikipedia.org/wiki/Temporal_lobe 

 

 

https://en.wikipedia.org/wiki/Symbol_grounding_problem
https://en.wikipedia.org/wiki/Temporal_lobe


Permutohedron [00:40]  

The permutohedron is the -dimensional generalization of the hexagon. Then   

-permutohedron is the convex hull of all permutations of the vector  inn x , , .., )( 1 x2 . xn+1  

. The number of vertices is  . ℝn+1 n )!  ( + 1  

http://mathworld.wolfram.com/Permutohedron.html 

 

Cantor's infinite hierarchies [00:41] 

The theorem is named for German mathematician Georg Cantor, who first stated and 

proved it at the end of the 19th century. Cantor's theorem had immediate and important 

consequences for the philosophy of mathematics. For instance, by iteratively taking the 

power set of an infinite set and applying Cantor's theorem, we obtain an endless 

hierarchy of infinite cardinals, each strictly larger than the one before it. Consequently, 

the theorem implies that there is no largest cardinal number (colloquially, "there's no 

largest infinity"). https://en.wikipedia.org/wiki/Cantor%27s_theorem 

Also refer back to 'Cardinalities of Infinity' 

 

2^n representation of qubits using permutahedron [00:41] 

Arun proposes encoding the 2^n classical states represented by n qubits onto a 

permutohedron, in order to store an infinitely countable set of quantum states. The 

permutohedron would be the base unit rather than the traditional qubit in this model of 

quantum computation.  

http://mathworld.wolfram.com/Hexagon.html
http://mathworld.wolfram.com/ConvexHull.html
http://mathworld.wolfram.com/Permutation.html
http://mathworld.wolfram.com/Permutohedron.html
https://en.wikipedia.org/wiki/Cantor%27s_theorem


 

Immanuel Kant [00:44] 

Immanuel Kant 22 April 1724 – 12 February 1804) was an influential German 

philosopher. In his doctrine of transcendental idealism, he argued that space, time and 

causation are mere sensibilities; "things-in-themselves" exist, but their nature is 

unknowable. In his view, the mind shapes and structures experience, with all human 

experience sharing certain structural features. He drew a parallel to the Copernican 

revolution in his proposition that worldly objects can be intuited a priori ('beforehand'), 

and that intuition is therefore independent from objective reality. Kant believed that 

reason is the source of morality, and that aesthetics arise from a faculty of disinterested 

judgment. Kant's views continue to have a major influence on contemporary philosophy, 

especially the fields of epistemology, ethics, political theory, and post-modern 

aesthetics. 

https://en.wikipedia.org/wiki/Immanuel_Kant 

 

Heisenberg’s Uncertainty principle [00:47] 

Uncertainty principle in quantum mechanics: Like position measurements, momentum 

measurements yield precise answers—the “spread” here refers to the fact that 

measurements made on identically prepared systems do not yield identical results. You 

can, if you want, construct a state such that position measurements will be very close 

together (by making a localized “spike”), but you will pay a price: Momentum 

measurements on this state will be widely scattered. Or you can prepare a state with a 

https://en.wikipedia.org/wiki/Immanuel_Kant


definite momentum (by making a long sinusoidal wave), but in that case position 

measurements will be widely scattered. And, of course, if you’re in a really bad mood 

you can create a state for which neither position nor momentum is well defined. 

The following inequality clearly states this principle. Effectively this means you can know 

(have a small spread of) either position or momentum very accurately but never both. 

σσx p ≥ 2
ħ

 

 

Weigner [00:47~00:48] 

Eugene Paul "E. P." Wigner November 17, 1902 – January 1, 1995) was a 

Hungarian-American theoretical physicist, engineer and mathematician. He received the 

Nobel Prize in Physics in 1963 "for his contributions to the theory of the atomic nucleus 

and the elementary particles, particularly through the discovery and application of 

fundamental symmetry principles". 

https://en.wikipedia.org/wiki/Eugene_Wigner 

 

Entangled Bell State [00:49] 

The Bell states, a concept in quantum information science, are specific quantum states 

of two qubits that represent the simplest (and maximal) examples of quantum 

entanglement. We use these in quantum teleportation. 

https://en.wikipedia.org/wiki/Bell_state 

https://en.wikipedia.org/wiki/Eugene_Wigner
https://en.wikipedia.org/wiki/Bell_state


John Bell [00:52] 

John Stewart Bell (28 June 1928 – 1 October 1990) was an Ulster Scot physicist from 

Northern Ireland, and the originator of Bell's theorem, an important theorem in quantum 

physics regarding hidden variable theories. 

https://en.wikipedia.org/wiki/John_Stewart_Bell 

 

Fuzzy Logic [00:54] 

Fuzzy logic is a form of many-valued logic in which the truth values of variables may be 

any real number between 0 and 1 inclusive. It is employed to handle the concept of 

partial truth, where the truth value may range between completely true and completely 

false.[1] By contrast, in Boolean logic, the truth values of variables may only be the 

integer values 0 or 1. 

In logic, the law of excluded middle (or the principle of excluded middle) states that for 

any proposition, either that proposition is true or its negation is true. It is one of the so 

called three laws of thought, along with the law of noncontradiction, and the law of 

identity. Law of excluded middle is untrue in many-valued logics such as ternary logic 

and fuzzy logic 

https://en.wikipedia.org/wiki/Fuzzy_logic 

https://en.wikipedia.org/wiki/Law_of_excluded_middle 

 

Superposition [00:56] 

https://en.wikipedia.org/wiki/John_Stewart_Bell
https://en.wikipedia.org/wiki/Fuzzy_logic#cite_note-1
https://en.wikipedia.org/wiki/Fuzzy_logic
https://en.wikipedia.org/wiki/Law_of_excluded_middle


An object is in a superposition of states when it does not have a logically defined state. 

ie. The cat is not dead, not alive, not not dead and alive, but not dead and alive either. It 

is in a superposition of dead and alive, which means it is none of the 4 logical outcomes 

just described, but in an undefined state until it is measured. In which case it will 

collapse from a superposition of states and take up a definite state. 

https://en.wikipedia.org/wiki/Superposition_principle 

https://en.wikipedia.org/wiki/Superposition_principle

