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John von Neumann John von Neumann ((JJáánosnos))

•• Pioneer of the Pioneer of the modern digital modern digital 
computercomputer and and Quantum MechanicsQuantum Mechanics

•• Developed key steps in Developed key steps in nuclear physicsnuclear physics, , 
thermonuclear reactions & the thermonuclear reactions & the hydrogen bombhydrogen bomb

•• Creator of Creator of Game TheoryGame Theory and the concept of and the concept of 
Cellular AutomataCellular Automata

•• Jewish MathematicianJewish Mathematician born in born in 
Hungary 1903Hungary 1903--19571957

•• Member of the Member of the Manhattan ProjectManhattan Project Team. Died Team. Died 
from from cancercancer possibly caused by his work with possibly caused by his work with 
the Athe A--bomb testsbomb tests



Singularity Singularity –– definitiondefinition

“Singularity” is an English word 
meaning a unique event with, 
well, singular implications.

• “Mathematical Singularity”
• “Astrophysical Singularity”
• “Biological Singularity”
• “Information Singularity”
• “Social Singularity”
• “Technological Singularity”



Mathematical SingularityMathematical Singularity

The word singularity denotes a 
value that transcends any 
finite limitations, such as the 
explosion of magnitude that 
results when dividing a 
constant by a number that 
gets closer and closer to zero.

A singularity can be defined as 
the point where mathematical 
modeling breaks down.
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A mathematical SingularityA mathematical Singularity Linear Plot



Astrophysical SingularityAstrophysical Singularity

In astrophysics, a singularity is 
a point or region where the 
forces of gravity cause space 
and time to be infinitely 
distorted and matter to be 
infinitely compressed.

the center of a black hole, where 
the curvature of spacetime is 
maximal. At the singularity, the 
gravitational tides diverge; no 
solid object can even theoretically 
survive hitting the singularity 



Biological SingularityBiological Singularity

In biology, a singularity is a 
point where the forces of 
evolution cause matter to be 
infinitely distorted and 
emerge as a living cell.

Computer visualization and xComputer visualization and x--ray ray 
microscopy combine to picture the microscopy combine to picture the 
interior of living cellsinterior of living cells..



Information SingularityInformation Singularity

Extrapolating from the 
phenomenal growth of 
computer networks and their 
power to transmit 
information, Jacques Vallée 
noted that at some point all 
existing information would 
become available 
instantaneously everywhere. 
This is the "information 
singularity".

Anywhere, anytime, anythingAnywhere, anytime, anything……



Social SingularitySocial Singularity

The The zero point methodzero point method is useful to is useful to 
attract the attract the attentionattention to possible to possible 
crisiscrisis points, where the dynamics of points, where the dynamics of 
change itself are altered. change itself are altered. 

PeetersPeeters has used this method with has used this method with 
some success to some success to predictpredict historical historical 
crises, such as the crises, such as the First World WarFirst World War 
and the and the 19301930 and and 19741974 economic economic 
recessionsrecessions. . 

httphttp://://pespmc1pespmc1..vubvub..acac..bebe//SINGULARSINGULAR..htmlhtml



Technological Singularity Technological Singularity 

In technology, a singularity is a future period which the pace 
of technological change will be so fast and far reaching 
that human existence will be irreversibly altered.

Brain power—knowledge, skills, and human personality 
quirks—will combine with computer power in order to 
think, reason, communicate, and create in ways we can 
scarcely even contemplate today.



VernorVernor Steffen Steffen VingeVinge –– (Bio(Bio--sketch)sketch)

• Vinge (born February 10, 1944) is a 
mathematician, computer scientist and 
science fiction author who is best known for 
his Hugo award-winning novels 

• He’s well known for his 1993 essay "The The 
Technological SingularityTechnological Singularity", in which he 
argues that exponential growth in technology 
will reach a point beyond which we cannot 
even speculate about the consequences.

• Vinge retired in 2002 from teaching at San 
Diego State University in order to write full- 
time.

• He has been awarded, since 1999, with the 
Award for the Advancement of Free Software 
by the Free Software Foundation



Raymond Raymond KurzweilKurzweil –– (Bio(Bio--sketch)sketch)

Ray (born to a Jewish family February 12, 1948) is a 
pioneer in the fields of optical character 
recognition (OCR), text-to-speech synthesis, 
speech recognition technology, and 
electronic keyboard instruments. 

He is the author of several books on health, 
artificial intelligence (AI), transhumanism, 
and the technological singularity. 

He has received 15 honorary doctorates, and 
honors from 3 U.S. presidents.

2002 - The National Inventors Hall of Fame
2002 - He received the $500,000 Lemelson-MIT Prize, the United 

States' largest award in invention and innovation
1999 - National Medal of Technology, the nation's highest honor in 

technology
1998 - Engineer of the Year from Design News 
1998 - Inventor of the Year from MIT 
1990 - The Association of American Publishers' award for the Most 

Outstanding Computer Science Book
1990 - The Grace Murray Hopper Award from the Association for 

Computing Machinery
1994 - Dickson Prize (Carnegie Mellon University's top science prize)



Singularity most read booksSingularity most read books



Singularity other booksSingularity other books



Law of Accelerating ReturnLaw of Accelerating Return

The ongoing acceleration of 
technology is the 
implication and inevitable 
result of what Kurzweil 
calls the Law of 
Accelerating Return.

It describes the acceleration 
of the pace of, and the 
exponential growth of the 
products of an 
evolutionary process.

The singularity is the 
inexorable result of the 
law of accelerating 
returns.



Linear vs. Exponential growthLinear vs. Exponential growth

Incremental Change: If something were 
growing in a linear fashion, by a factor of 
one every 18 months, the linear 
progression would be 1-2-3-4-5-6. Over 15 
years this means that something would 
be 10 times as big, 10 times as fast. 10 
times as powerful...

Exponential doubling: If something were 
doubling in size exponentially every 18 
months, the exponential progression 
would be 1-2-4-8-16-32... Over 15 years, 
this means that something would be 1000 
times as big, 1000 times as fast, 1000 
times as powerful ...

Exponential tripling: If something were 
tripling in size exponentially every 18 
months, the exponential progression 
would be 1-3-9-27-81-243. Over 15 years, 
this means that something would be 
almost 20,000 times as big, 20,000 times 
as fast, 20,000 times as powerful ...



Exponential population growthExponential population growth



Exponential life expectancyExponential life expectancy

Life expectancy

Cro-Magnon Era 18
Ancient Egypt 25
1400 Europe 30
1800 Europe & US 37
1800 World 25
1900 US 48
2002 US 78
2005 Israel (Men) 78
2005 Israel (Women) 82
2005 World (Healthy years) 70



Mass use of inventionsMass use of inventions



Exponential growth of patents grantedExponential growth of patents granted



Exponential growth of ParadigmsExponential growth of Paradigms



The Technological SingularityThe Technological Singularity

9 points that would 
characterize the nature 

of the coming 
Technological 

Singularity

GNR revolutions
Genetics

Nanotechnology
Robotics



1. Accelerating scientific progress1. Accelerating scientific progress

Kurzweil models show that 
we are doubling the 
paradigm shift rate for 
technology innovation 
every decade.

The achievements of the 
20th Century were 
equivalent to 20 years of 
progress at the rate of 
the early years of 2000s.

We will make another “20 
years” of progress in just 
14 years (2014), and then 
do the same in only 7 
years.

The 21st Century = 100 y/progress

21st Century = 20,000 y/progress

21st Century = 1000 x 20th 

Century/progress

or



RSRS--1 and RS1 and RS--22

•• Lisa Randall from Harvard Univ. offered a Lisa Randall from Harvard Univ. offered a 
way to unify gravity with other forces. way to unify gravity with other forces. 

•• She posited that She posited that gravity could reside on a gravity could reside on a 
different different branebrane (dimension)(dimension) than ours, one than ours, one 
separated from us fiveseparated from us five--dimensional space dimensional space 
time in which the extra dimension is time in which the extra dimension is 1010--3131 

centimeter widecentimeter wide..
•• It is weaker since all forces and particles It is weaker since all forces and particles 

stick to our 3stick to our 3--brane except gravity, which brane except gravity, which 
is concentrated on the other is concentrated on the other branebrane and is and is 
free to travelfree to travel between them across between them across 
spacetimespacetime, which is warped , which is warped in a negative in a negative 
fashion called antifashion called anti--De Sitter spaceDe Sitter space..

Scientific American, October 2005, pp 20-22



2. Human Intelligence on PCs2. Human Intelligence on PCs

By the end of this 
decade, we will have 
developed 
supercomputers with 
the ability to emulate 
human intelligence;

By 2020, that ability will 
spread to PCs.



5. Nanotech & Biotech convergence 5. Nanotech & Biotech convergence 

By 2050 nanotech and 
biotech will converge to 
largely eliminate 
disease, extend human 
life spans, and improve 
our human capabilities 
by integrating 
technology into our 
bodies and minds.

Nanofactories

Nanobots

Aubrey de Grey 
Bio-Gerontology



Future Scientific methodsFuture Scientific methods

Combinatorial Sweep Exploration 

Evolutionary Search

Multiple Hypothesis Matrix 

Pattern Augmentation

Adaptive Real Time Experiments

AI Proofs

Hyper-analysis Mapping

Defined Benefit Funding



2. Triple Blind Experiments2. Triple Blind Experiments

In a double blind experiment neither researcher nor subject are 
aware of the controls, but both are aware of the experiment. 

In a triple blind experiment all participants are blind to the 
controls and to the very fact of the experiment itself. The way 
of science depends on cheap non-invasive sensor running 
continuously for years generating immense streams of data. 
While ordinary life continues for the subjects, massive 
amounts of constant data about their lifestyles are drawn and 
archived. Out of this huge database, specific controls, 
measurements and variables can be “isolated” afterwards. 

For instance, the vital signs and lifestyle metrics of a hundred 
thousand people might be recorded in dozens of different 
ways for 20-years, and then later analysis could find certain 
variables (smoking habits, heart conditions) and certain ways 
of measuring that would permit the entire 20 years to be 
viewed as an experiment – one that no one knew was even 
going on at the time. This post-hoc analysis depends on 
pattern recognition abilities of supercomputers. It removes 
one more variable (knowledge of experiment) and permits 
greater freedom in devising experiments from the 
indiscriminate data.

Kevin Kelly, 
editor of 
Wired 
Magazine



The awakening of a collective mind The awakening of a collective mind 

Kurtweil explained in an interview with 
Forbes magazine, “We will ultimately 
enhance our intelligence very directly 
by merging with non-biological 
intelligence, sending intelligent 
nanobots into our brains, which will 
communicate with our biological 
neurons — they’ll all be on a local area 
network, they’ll be on the Internet.”

“We’ll have direct brain-to brain 
communication; we’ll be on-line all the 
time inside our brains. 

We’ll be able to harness any amount of 
computational power we might need 
because groups of brains will organize 
into a much larger machine when 
needed.”



Bill Joy Bill Joy 

There are plenty of people who are 
uncomfortable with Kurzweil’s 
conclusions. 

For instance, Bill Joy of Sun Microsystems 
who outlined Kurzweil’s vision in a 
Wired magazine essay, warned that if it 
became reality, self-replicating robots 
and nanotech advances would pose 
grave threats to human existence. 

He advocated “relinquishing” these 
supposedly dangerous technologies, 
which seems to be an overreaction.

Bill Joy



William William DembskiDembski

In an essay titled, “Kurzweil’s 
Impoverished Spirituality,” Dembski 
makes the case that the assumption that 
machines can emulate human 
intelligence is flawed, because human 
intelligence consists of more than mere 
computation.

Specifically, a computer can’t make a 
decision based on incomplete 
information or one that requires 
choosing the right frame of reference to 
solve a problem. 

_____________________________________
He cites the following example: A man 

goes into a bar and says, “I’d like a 
glass of water.” The bartender pulls out 
a gun and shouts, “Get out of here!” The 
man says “thank you” and leaves.

William Dembski



Frame problem Frame problem 

What is the right frame of reference to 
understand what happened? 

The man has the hiccups, and that’s why 
he asked for a glass of water. The 
bartender understood the problem and 
chose to frighten the man with a gun, 
which made the hiccups stop instantly.

Because the cure worked, the man said 
“thank you” and left. Humans can grasp 
the frame of reference for this type of 
problem, but computers can’t make 
sense of it.

Dembski points out that, “The artificial 
intelligence community has offered no 
compelling reason for thinking that it 
will ever solve the so-called ‘frame 
problem.’ Indeed, computers that 
employ common sense to determine 
appropriate frames of reference 
continue utterly to elude computer 
scientists.”

By William Dembski



Future scientific fieldsFuture scientific fields

Artificial Intelligence

Genomics

Bio-informatics

Brain-machine interfaces

Massively-parallel computing

Quantum computing

Virtual Reality

Spintronics (spin-based electronics)

 Ludology 
(Ludus=game--game philology, virtual economies, etc.)



A sample of future technologiesA sample of future technologies

Comparative Interactomics 
(maps of the body’s complex molecular interactions) 

Nanomedicine 
(Nanoparticles to guide drugs directly into cancer cells) 

Epigenetics 
(tests to detect early cancer by measuring its subtle DNA change) 

Cognitive Radio 
(exploiting unused radio spectrum to avoid future wireless traffic jam) 

Nuclear Reprogramming 
(reprogramming the cell to avoid using embryonic-stem-cells) 

Diffusion Tensor Imaging 
(a new brain imaging method to understand schizophrenia) 

Stretchable Silicon 
(teaching silicon new tricks)

Nanobiomechanics 
(measuring the tiny forces acting on cells)



AntiAnti--technology terrorism technology terrorism 

The mere possibility of super-intelligent machines, 
which would make humans obsolete, is expected 
to create a backlash from many quarters.

This backlash will begin among the anti-technology 
adherents within the anti-globalization movement.

But it will also attract a certain subset of Christians, 
Muslims and others who fear the kind of 
Singularity envisioned by Kurzweil, for many 
reasons. 

As a result, this trend could arouse a new wave of 
anti-technology terrorism in the spirit of the 
“Unabomber.” UNABOM (from "university and 
airline bomber").

Theodore John Kaczynski 
(born May 22, 1942)



Tautrix Tautrix –– Symbol of SingularitySymbol of Singularity

loaded with symbolism. It's got the zero 
and one embedded in there to represent 
Cipher (zero) and Axel (rod). 

It's got the perfect form of the circle 
interrupted by the line or Axel's linear 
progression. 

The bottom right-hand portion of the circle 
is an arc to represent Arcana or the 
exponential arc of things to come. 

It kind of looks like an eye. 
The inner circle is a little bit to the right, 

kind of showing a forward-leaning 
progressiveness about it. 

It's very simple and together, very unified 
and singular.



SingularosSingularos –– Singularity PrayerSingularity Prayer

It goes from the right shoulder (Axel), to the 
forehead (Chron), to the left shoulder 
(Cipher), to the diaphram (Grehmat), then 
back again to the right-shoulder (Graphen). 

Then you slash your hand down to your heart 
(Arcana). 

After that you say "Singularos" then you make 
your left hand a fist and your right hand open- 
palmed and put them together, and say 
"emin." 

The fist-in-palm motion is to also represent the 
zero (fist, Cipher) and one (palm, Axel). This 
motion also represents Chicxulub, the name 
of the meteor that supposedly wiped out the 
dinosaurs. 

This shows that events that are seemingly bad 
and catastrophic have their place in the 
Arcana and we are forever grateful to both the 
existence of the "Good" and the "Evil."
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