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Ciro Santilli's Homepage (三西猴的主页)

 OurBigBook.com words: 387k articles: 9k

Check out: OurBigBook.com. Mission: to live in a world where you can learn university-level mathematics, physics, chemistry, biology and engineering from perfect free open source books that anyone can write to get famous. Further information: Section "OurBigBook.com"
Sponsor me to work on this project: 100k USD = I quit me job and work on it one year full time. Status: ~16k USD / 100k USD reached. How to donate: Section "Sponsor Ciro Santilli's work on OurBigBook.com".
Explaining things is my superpower, e.g. I was top user #39 on Stack Overflow in 2023[ref][ref] and I have a few 1k+ star educational GitHub repositories[ref][ref][ref]. Now I want to bring that level of awesomeness to masters level Mathematics and Physics. But I can't do it alone! So I created OurBigBook.com to allow everyone to work together towards the perfect book of everything.
My life's goal is to bring hardcore university-level STEM open educational content to all ages. Sponsor me at github.com/sponsors/cirosantilli starting from 1$/month so I can work full time on it. Further information: Section "Sponsor Ciro Santilli's work on OurBigBook.com". Achieving what I call "free gifted education" is my Nirvana.
This website is written in OurBigBook Markup, and it is published on both cirosantilli.com (static website) and outbigbook.om/cirosantilli (multi-user OurBigBook Web instance). Its source code is located at: github.com/cirosantilli/cirosantilli.github.io and it is licensed under CC BY-SA 4.0 unless otherwise noted.
To contact Ciro, see: Section "How to contact Ciro Santilli". I like to talk with random people of the Internet.
GitHub |
Stack Overflow |
LinkedIn |
YouTube |
Twitter |
Wikipedia |
Zhihu 知乎 |
Weibo 微博 |
Other accounts


Besides that, I'm also a freedom of speech slacktivist and recreational cyclist. Opinions are my own, but they could be yours too.
Let's create an educational system with:	no distinction between university and high school, students just go as fast as they can to what they really want without stupid university entry exams
	fully open source learning material
	on-demand examinations that anyone can easily take without prerequisites
	granular entry selection only for space in specific laboratories or participation in specific novel research projects



I offer:	online private tutoring for:	any STEM university course
	passionate younger STEM students (any age) who want to learn university level material and beyond. Can your kid be the next Fields Medalist or Nobel Prize winner? I'm here to help, especially if you are filthy rich! I focus moving students forward as fast as they want on and on producing useful novel tutorials and results



	educational consulting for institutions looking to improve their STEM courses	do you know that course or teacher that consistently gets bad reviews every year? I'll work with the teacher to turn the problem around!
	are you looking to create a consistent open educational resources offering to increase your institutions internationally visibility? I can help with that too.






My approach is to learn the material with the student(s), and publish any missing tutorials as freely licensed tutorials online. I have a proven track of explaining complex concepts in an interesting and useful way. I work for the learner. Teaching statement at: Section "How to teach". Pricing to be discussed. Contact details at: Section "How to contact Ciro Santilli".

Figure 1. Ciro Santilli's amazing Stack Overflow profile. Ciro contributes almost exclusively by answering question he Googles into out of his own need, and never by refreshing the newest question of big tags for low hanging fruit! More information at: Section "Ciro Santilli's Stack Overflow contributions".
Video 1. OurBigBook Web topics demo. Source. This is one of the intended killer features of OurBigBook Web. More information at: docs.ourbigbook.com/ourbigbook-web-topics.
Video 2. OurBigBook dynamic article tree demo. Source. More information at: docs.ourbigbook.com/ourbigbook-web-dynamic-article-tree.
Video 3. OurBigBook local editing and publishing demo. Source. More information at: docs.ourbigbook.com/publish-your-content.
Video 4. Top Down 2D Continuous Game with Urho3D C++ SDL and Box2D for Reinforcement learning by Ciro Santilli (2018) Source. More information: Section "Ciro's 2D reinforcement learning games". This is Ciro's underwhelming stab at the fundamental question: Can AGI be trained in simulations?. This project could be taken much further.
Video 5. Water Margin tribute to Chinese dissidents by Ciro Santilli (2022) Source. Part of Ciro Santilli's campaign for freedom of speech in China, see also: cirosantilli.com/china-dictatorship/water-margin.
Figure 2. Lenovo ThinkPad T430 running a BIOS hello world. Source code: github.com/cirosantilli/x86-bare-metal-examples. Ciro's Linux Kernel Module Cheat is a closely related and much more important project that covers the Linux kernel and assembly language. -------------------------------------
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| ,---------------------------------, |
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| | blue card in your hand from the | |
| | game instead of paying Force of | |
| | Will's casting cost.  Effects   | |
| | that prevent or redirect damage | |
| | cannot be used to counter this  | |
| | loss of life.                   | |
| | Counter target spell.           | |
| `---------------------------------` |
|                                     l
| Illus.  Terese Nelsen               |
 -------------------------------------
Code 1. ASCII art of Force of Will Magic: The Gathering card inscribed in the Bitcoin blockchain. Artist unknown, uploaded December 2014. Part of Section "Cool data embedded in the Bitcoin blockchain" where Ciro Santilli maintains a curated list of such interesting inscriptions.
This was a small project done by Ciro for artistic purposes that received some attention due to the incredible hype surrounding cryptocurrencies at the time. Ciro Santilli's views on  cryptocurrencies are summarized at: Section "Are cryptocurrencies useful?".



Figure 3. YellowRobot.jpg. Source. JPG image fully embedded in the Bitcoin blockchain depicting some kind of cut material art depicting a yellow robot, inscribed on January 29, 2017.
Ciro Santilli found this image and others during his research for Section "Cool data embedded in the Bitcoin blockchain" by searching for image fingerprints on every transaction payload of the blockchain with a script.
The image was uploaded by EMBII, co-creator of the AtomSea & EMBII upload mechanism, which was responsible for a large part of the image inscriptions in the Bitcoin blockchain.
The associated message reads:
Chiharu [EMBII's Japanese wife] and I found this little yellow robot while exploring Chicago. It will be covered by tar or eventually removed but this tribute will remain. N 41.880778 E -87.629210

This is one of Ciro Santilli's favorite AtomSea & EMBII uploads, as it perfectly encapsules the "medium as an artform" approach to blockchain art, where even non-novel works can be recontextualized into something interesting, here depicting an opposition between the ephemeral and the immutable.
At twitter.com/EMBII4U/status/1615389973343268871 EMBII announced that he would be giving off shares of that image on Sup!?, a Bitcoin-backed NFT system he was; making. In December 2023, he gave some shares of the robot to Ciro Santilli.

Figure 4. A Star Wars-themed website used as one of the CIA 2010 covert communication websites. Ciro Santilli had some naughty OSINT fun finding some of the websites of the defunct network in 2023 after he heard about the 2022 Reuters report on the matter, which for the first time gave away 7 concrete websites out of a claimed 885 total found. As of November 2023, Ciro had found about 350 of them.
Figure 5. Diagram of the fundamental theorem on homomorphisms by Ciro Santilli, showing the relationship between group homomorphisms and normal subgroups by Ciro Santilli (2020) Used in the Stack Exchange answer to What is the intuition behind normal subgroups? One of Section "The best articles by Ciro Santilli".
Figure 6. Spacetime diagram illustrating how faster-than-light travel implies time travel by Ciro Santilli (2021) Used in the Stack Exchange ansewr to Does faster than light travel imply travelling back in time?. One of Section "The best articles by Ciro Santilli".
Figure 7. Average insertion time into heaps, binary search tree and hash maps of the C++ standard library by Ciro Santilli (2015) Source. Used in the Stack Overflow answer to Heap vs Binary Search Tree (BST). One of Section "The best articles by Ciro Santilli".A quick 2D continuous AI game prototype for reinforcement learning written in Matter.js, you can view it on a separate page at cirosantilli.com/_raw/js/matterjs/examples.html#top-down-asdw-fixed-viewport. This is a for-fun-only prototype for Ciro's 2D reinforcement learning games, C++ or maybe Python (for the deep learning ecosystem) seems inevitable for a serious version of such a project. But it is cute how much you can do with a few lines of Matter.js!
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1.2. Next steps ourbigbook.com



	

2. Misc tech Ciro's Edict #7

	

3. Not work Ciro's Edict #7



	

Ciro's Edict #6 (2022-04-29) Sponsor update list 452 6
	

1. ourbigbook.com Ciro's Edict #6 442 4
	

1.1. Advances ourbigbook.com 2
	

1.1.1. cirosantilli.com content uploaded to ourbigbook.com/cirosantilli Advances

	

1.1.2. Misc advances Advances



	

1.2. Next steps ourbigbook.com



	

2. China front Ciro's Edict #6



	

Ciro's Edict #5 (2022-03-28) Sponsor update list 1k 15
	

1. ourbigbook.com Ciro's Edict #5 890 11
	

1.1. Advances ourbigbook.com 118 8
	

1.1.1. \Include and \x and working on dynamic website Advances

	

1.1.2. Improve header summary display Advances

	

1.1.3. Skip ID extraction and rendering based on database timestamps Advances

	

1.1.4. Completely rebrand Cirodown to OurBigBook Advances

	

1.1.5. Staging server Advances

	

1.1.6. OurBigBook Library tested on PostgreSQL Advances

	

1.1.7. Make \Include headers show on table of contents work for cirosantilli.com Advances 1
	

1.1.7.1. Link to an image or video in another file that has an \x on title from another file Make \Include headers show on table of contents work for cirosantilli.com





	

1.2. Next steps ourbigbook.com

	

1.3. Misc OurBigBook.com ourbigbook.com



	

2. Misc tech Ciro's Edict #5

	

3. China front Ciro's Edict #5

	

4. Not work Ciro's Edict #5



	

Ciro's Edict #4 (2022-02-13) Sponsor update list 570 10
	

1. ourbigbook.com Ciro's Edict #4 570 6
	

1.1. Advances ourbigbook.com 3
	

1.1.1. Group all SQL queries together Advances

	

1.1.2. The table of contents shows across different files via \Include Advances

	

1.1.3. Further improvements to the website's base technology Advances



	

1.2. Next steps ourbigbook.com 1
	

1.2.1. Enable reference features into ourbigbook.com Next steps





	

2. Misc tech Ciro's Edict #4

	

3. China front Ciro's Edict #4

	

4. Not work Ciro's Edict #4







	

Science Ciro Santilli's Homepage 107k 4k
	

Philosophy of Science Science 536 20
	

Reproducibility Philosophy of Science 90 5
	

Replication crisis Reproducibility 36 4
	

Journals must require source code and data sets to publish Replication crisis 3
	

Big companies manage to publish white papers in peer reviewed journals Journals must require source code and data sets to publish

	

Papers With Code Journals must require source code and data sets to publish 1
	

Paper without code Papers With Code









	

Never trust an experiment that is not supported by a good theory Philosophy of Science

	

Physics and the illusion of life Philosophy of Science 11 7
	

Animation of molecular biology processes Physics and the illusion of life 4
	

XVIVO Scientific Animation Animation of molecular biology processes

	

How to make animations of molecular biology processes Animation of molecular biology processes

	

David Goodsell (watercolor molecular biology painter) Animation of molecular biology processes

	

Clarafi Animation of molecular biology processes



	

Alan Watts controlled dream of life talk Physics and the illusion of life

	

Rick and Morty A Life Well Lived Physics and the illusion of life



	

Reductionism Philosophy of Science 4 4
	

First principle Reductionism 2
	

From first principles First principle

	

Empirical formula First principle



	

Emergence Reductionism





	

Natural science Science 80k 3k
	

Physics Natural science 42k 1k
	

How to teach and learn physics Physics 67 4
	

Physics education needs more focus on understanding experiments and their history How to teach and learn physics 1
	

There is value in tutorials written by early pioneers of the field Physics education needs more focus on understanding experiments and their history



	

Doing physics means calculating a number How to teach and learn physics

	

It is OK to treat things as black boxes How to teach and learn physics



	

The most important physics experiments Physics 4
	

Physics experiment without a decent modern video The most important physics experiments

	

Aharonov-Bohm effect The most important physics experiments

	

Compton scattering (1923) The most important physics experiments

	

Photoelectric effect The most important physics experiments



	

System of units Physics 804 40
	

Intrinsic standards System of units

	

Physical constant System of units

	

Unit of measurement System of units

	

List of systems of units System of units 767 35
	

International System of Units (SI) List of systems of units 642 34
	

Origins of Precision by Machine Thinking (2017) International System of Units

	

Versions of the international System of Units International System of Units 1
	

2019 redefinition of the SI base units Versions of the international System of Units



	

Ampere in the 2019 redefinition of the SI base units International System of Units

	

Ampere International System of Units

	

Kilogram International System of Units 2
	

Avogadro project Kilogram

	

Kibble balance Kilogram



	

Time International System of Units 308 14
	

Frequency Time 6 3
	

Period (physics) Frequency

	

Hertz (1857-1894) Frequency 1
	

Megahertz Hertz





	

Clock Time 58 3
	

Quartz clock Clock

	

Atomic clock Clock 1
	

Caesium standard (1967, 3.26 cm) Atomic clock





	

Unit of time Time 5
	

Decimal time Unit of time

	

Second (s) Unit of time

	

Day (d) Unit of time 1
	

Calendar Day



	

Year (y) Unit of time





	

Length International System of Units 7
	

Meter Length 4
	

Micrometer Meter

	

Nanometer Meter

	

Angstrom (Ä) Meter

	

Picometer (pm) Meter



	

Gauge block Length

	

Light year Length



	

Geiger counter International System of Units

	

Natural units International System of Units 1
	

Planck units Natural units







	

Imperial units System of units



	

Particle physics Physics 28k 691
	

Electromagnetism Particle physics 852 39
	

Maxwell's equations (1861) Electromagnetism 452 31
	

Faraday's law of induction Maxwell's equations 2
	

Electromagnetic induction Faraday's law of induction 1
	

Inductive sensor Electromagnetic induction





	

Lorentz force Maxwell's equations

	

Explicit scalar form of the Maxwell's equations Maxwell's equations 1
	

Overdetermination of Maxwell's equations Explicit scalar form of the Maxwell's equations



	

Coulomb's law Maxwell's equations

	

Solutions of Maxwell's equations Maxwell's equations 1
	

Maxwell's equations with pointlike particles Solutions of Maxwell's equations



	

Maxwell's equations in 2D Maxwell's equations

	

Existence and uniqueness of solutions to Maxwell's equations Maxwell's equations

	

Electric field (E) Maxwell's equations 63 10
	

Electric charge Electric field 4
	

Electric charge measure unit Electric charge 1
	

Coulomb (C) Electric charge measure unit



	

Charge conservation Electric charge

	

Electric current Electric charge



	

Electric potential (ϕ) Electric field 12 4
	

Volt (V) Electric potential 3
	

Voltmeter Volt

	

Voltage Volt

	

Electronvolt Volt







	

Hall effect Maxwell's equations 3
	

Hall resistance (Rxy, RH) Hall effect

	

Charge carrier density (n) Hall effect

	

Hall effect sensor Hall effect



	

Electromagnetic four-potential Maxwell's equations 17 4
	

Electromagnetic tensor (Fμν) Electromagnetic four-potential

	

Four-current Electromagnetic four-potential

	

Lorentz gauge condition Electromagnetic four-potential 1
	

Coulomb gauge Lorentz gauge condition







	

Magnetism Electromagnetism 6
	

Magnetic field (B) Magnetism 1
	

Tesla (unit, T) Magnetic field



	

Magnetic moment Magnetism

	

Magnetometer Magnetism

	

Magnetic flux Magnetism

	

Magnetic vector potential (A) Magnetism





	

Relativity Particle physics 3k 60
	

Special relativity Relativity 2k 49
	

Invariance of the speed of light Special relativity

	

History of special relativity Special relativity 4
	

Luminiferous aether History of special relativity 1
	

Aether theory Luminiferous aether



	

Aether drag hypothesis History of special relativity 1
	

Lorentz ether theory Aether drag hypothesis





	

Special relativity experiment Special relativity 29 5
	

Aberration (astronomy) Special relativity experiment

	

Fizeau experiment Special relativity experiment

	

Michelson-Morley experiment (1987) Special relativity experiment 1
	

On the Relative Motion of the Earth and the Luminiferous Ether (1987) Michelson-Morley experiment



	

Hafele-Keating experiment (Special relativity atomic clock on planes experiment) Special relativity experiment



	

Einstein synchronization Special relativity 2
	

Frame of reference Einstein synchronization 1
	

Inertial frame of reference Frame of reference





	

Lorentz transformation Special relativity 207 9
	

Lorentz covariance Lorentz transformation 1
	

Lorentz invariant Lorentz covariance



	

Lorentz transform consequence: everyone sees the same speed of light Lorentz transformation

	

Length contraction Lorentz transformation 1
	

Terrell rotation Length contraction



	

Time dilation Lorentz transformation 2
	

Transversal time dilation Time dilation

	

Transverse Doppler effect Time dilation



	

Twin paradox Lorentz transformation



	

Maxwell's equations require special relativity Special relativity 82 6
	

Deriving magnetism from electricity and relativity Maxwell's equations require special relativity

	

Moving magnet and conductor problem Maxwell's equations require special relativity

	

Covariant formulation of classical electromagnetism Maxwell's equations require special relativity 3
	

Maxwell's equations are Lorentz invariant Covariant formulation of classical electromagnetism

	

Maxwell's equations imply that the speed of light is the same for all inertial reference frames Covariant formulation of classical electromagnetism

	

Maxwell Lagrangian Covariant formulation of classical electromagnetism





	

Spacetime Special relativity 367 9
	

Four-vector Spacetime

	

Four-gradient Spacetime

	

Minkowski space Spacetime 121 2
	

Minkowski inner product Minkowski space 1
	

Minkowski inner product matrix (ημν) Minkowski inner product





	

Spacetime diagram Spacetime 59 3
	

Light cone Spacetime diagram 2
	

Timelike-separated event Light cone

	

Spacelike-separated event Light cone







	

Relativistic mechanics Special relativity 73 6
	

Four-momentum Relativistic mechanics 5
	

Relativistic energy Four-momentum 2
	

Energy-momentum relation Relativistic energy

	

Mass-energy equivalence (E=mc2) Relativistic energy



	

Spacetime interval Four-momentum 1
	

Proper time Spacetime interval









	

General relativity Relativity 19 9
	

Tests of general relativity General relativity 1
	

Perihelion precession of Mercury (observed 1859, explained 1915) Tests of general relativity



	

Why gravity is not a force? General relativity

	

Maxwell's equations in curved spacetime General relativity

	

Gravity General relativity 4
	

Gravitational constant Gravity 2
	

Experiments that measure the gravitational constant Gravitational constant 1
	

Cavendish experiment Experiments that measure the gravitational constant





	

Graviton Gravity







	

Standard Model Particle physics 3k 142
	

Theory of everything (TOE) Standard Model 5
	

Grand Unified Theory (GUT) Theory of everything

	

The standard model and general relativity are incompatible Theory of everything

	

Fundamental interaction Theory of everything

	

Quantum gravity Theory of everything 1
	

String theory Quantum gravity





	

Subatomic particle Standard Model 3k 132
	

Elementary particle Subatomic particle 3k 120
	

Are there more than 3 generations of particles in the Standard Model? Elementary particle

	

Defining properties of elementary particles Elementary particle

	

Photon Elementary particle 2k 104
	

Light Photon 722 49
	

Wave-particle duality Light 9
	

Corpuscular theory of light Wave-particle duality 1
	

Newton supported the corpuscular theory of light Corpuscular theory of light



	

Wave theory of light Wave-particle duality 3
	

Diffraction of light Wave theory of light 2
	

Young's interference experiment (1803) Diffraction of light

	

Arago spot (1818) Diffraction of light





	

Electromagnetic radiation Wave-particle duality 2
	

History of the electromagnetic theory of light Electromagnetic radiation 1
	

Faraday effect (1845, Faraday rotation) History of the electromagnetic theory of light







	

Light source Light 5
	

Lamp Light source 4
	

Incandescent light bulb Lamp

	

Gas-discharge lamp Lamp 2
	

Fluorescent lamp Gas-discharge lamp

	

Neon lamp Gas-discharge lamp







	

Optical fiber Light 3
	

Optical fiber bibliography Optical fiber 1
	

City of Light: The Story of Fiber Optics (1999) Optical fiber bibliography



	

Fiberscope Optical fiber



	

Photometer Light

	

Spectroscopy Light

	

Speed of light Light 21 7
	

Speed of light experiment Speed of light 1
	

Fizeau's determination of the speed of light with a rotating cogwheel (1848) Speed of light experiment



	

Emission theory (vision) Speed of light

	

Faster-than-light (FTL) Speed of light 3
	

Faster-than-light implies time travel Faster-than-light

	

Tachyon Faster-than-light

	

Tachyonic antitelephone Faster-than-light





	

Electromagnetic spectrum Light 412 18
	

Ionizing and non-ionizing radiation Electromagnetic spectrum 2
	

Ionizing radiation Ionizing and non-ionizing radiation

	

Non-ionizing radiation Ionizing and non-ionizing radiation



	

Very low frequency (VLF, 100 to 10 km, 3 kHz - 30 kHh) Electromagnetic spectrum

	

Radio wave (1 m or more, 300 GHz or less) Electromagnetic spectrum 150 9
	

Microwave (1 mm - 1 m, 300 MHz - 300 GHz) Radio wave 95 8
	

Ultra High Frequency (10 mm - 1 m, 300 MHz - 3 GHz) Microwave

	

Microwave source Microwave 2
	

Klystron (1937) Microwave source

	

Cavity magnetron (1940) Microwave source



	

Microwave transmission Microwave 2
	

Microwave transmission for trading Microwave transmission

	

Microwave vs radio wave transmission Microwave transmission



	

Microwave oven Microwave





	

Infrared (680 nm - 1 m) Electromagnetic spectrum

	

Visible spectrum (420-680 nm, 400-700 THz) Electromagnetic spectrum

	

Ultraviolet (10 nm - 400 nm) Electromagnetic spectrum

	

X-ray (10 pm - 10 nm) Electromagnetic spectrum





	

Photon spin Photon

	

Radiation pressure Photon 2
	

Nichols radiometer Radiation pressure

	

Solar sail Radiation pressure



	

Single photon production and detection experiments Photon 53 5
	

Spontaneous parametric down-conversion (SPDC) Single photon production and detection experiments

	

Two photon interference experiment Single photon production and detection experiments

	

Photomultiplier Single photon production and detection experiments 2
	

Photomultiplier tube Photomultiplier

	

Silicon photomultiplier Photomultiplier





	

Squeezed state of light Photon

	

Optics Photon 1k 42
	

Optoelectronics Optics

	

Optical component Optics 249 10
	

Beam splitter Optical component

	

Half-silvered mirror Optical component

	

Collimator Optical component 34 2
	

Collimated beam Collimator 1
	

Parallel light Collimated beam





	

Diffraction grating Optical component

	

Diaphragm (optics) Optical component

	

Lens Optical component 23 2
	

Biconvex spherical lens Lens 1
	

Focal length (f) Biconvex spherical lens







	

Camera obscura Optics

	

Optical cavity Optics

	

Optics vendor Optics 15 2
	

Carl Zeiss AG Optics vendor 1
	

Carl Zeiss SMT Carl Zeiss AG





	

Point light source Optics

	

Photonics Optics 463 23
	

Silicon photonics Photonics 12 4
	

Optical computer Silicon photonics 3
	

Celestial AI (2020) Optical computer

	

Lightmatter (2017) Optical computer

	

Lumai Optical computer





	

Photon polarization Photonics 149 8
	

Polarization of light Photon polarization

	

Polarizer Photon polarization 6
	

Fresnel equations Polarizer 1
	

Brewster's angle Fresnel equations



	

History of polarization Polarizer

	

Malus' Law Polarizer 1
	

Étienne-Louis Malus (1775-1812) Malus' Law



	

Three polarizers 45 degrees apart Polarizer





	

Poincaré sphere Photonics

	

Photonics equipment Photonics 107 7
	

Acousto-optic modulator Photonics equipment

	

Interferometer Photonics equipment 2
	

Fabry-Pérot interferometer Interferometer

	

Mach-Zehnder interferometer (MZI, 1891) Interferometer



	

Optical fibre Photonics equipment

	

Optical table Photonics equipment

	

Optical ring resonator Photonics equipment









	

Higgs boson Elementary particle 2
	

Goldstone's theorem Higgs boson

	

Higgs mechanism Higgs boson



	

Lepton Elementary particle 180 9
	

Electron Lepton 164 5
	

Elementary charge (1.60217663×10−19C) Electron 2
	

Why do the electron and the proton have the same charge except for the opposite signs? Elementary charge

	

Oil drop experiment Elementary charge



	

Electron rest mass Electron

	

Positron (1932) Electron



	

Muon (1936) Lepton

	

Neutrino Lepton 1
	

Cowan-Reines neutrino experiment (1956) Neutrino







	

Composite particle Subatomic particle 201 9
	

Hadron Composite particle 149 8
	

Baryon Hadron 1
	

Baryon vs meson vs lepton Baryon



	

Neutron Hadron

	

Proton Hadron 1
	

Proton-to-electron mass ratio Proton



	

Meson Hadron 2
	

Pion (1947) Meson

	

Kaon Meson







	

Eightfold way (physics) Subatomic particle



	

Parameters of the Standard Model Standard Model

	

Standard Model Lagrangian Standard Model

	

Why do symmetries such as SU(3), SU(2) and U(1) matter in particle physics? Standard Model



	

Applications of particle physics Particle physics

	

Quantum mechanics Particle physics 16k 339
	

Quantum mechanics experiment Quantum mechanics 1k 33
	

Emission spectrum Quantum mechanics experiment 941 19
	

Spectral line Emission spectrum 593 18
	

NIST Atomic Spectra Database Spectral line

	

Forbidden mechanism Spectral line 37 2
	

Selection rule Forbidden mechanism 1
	

Metastable electron Selection rule





	

Rydberg atom Spectral line

	

Hydrogen emission spectrum Spectral line 40 6
	

Gross hydrogen emission spectrum Hydrogen emission spectrum 1
	

Hydrogen 1-2 spectral line (121.6 nm, 10.2e V) Gross hydrogen emission spectrum



	

Rydberg formula (1888) Hydrogen emission spectrum 1
	

Balmer series (1885) Rydberg formula



	

Hydrogen spectral series Hydrogen emission spectrum 1
	

Pickering series (1896) Hydrogen spectral series





	

Fine structure Spectral line 25 3
	

Fine structure constant (α) Fine structure

	

Hyperfine structure Fine structure 1
	

Hydrogen line Hyperfine structure





	

Zeeman effect Spectral line 1
	

Anomalous Zeeman effect Zeeman effect







	

Double-slit experiment Quantum mechanics experiment 110 3
	

Single particle double slit experiment Double-slit experiment 1
	

Single electron double slit experiment Single particle double slit experiment



	

Are particles bounced by the first wall in the double slit experiment? Double-slit experiment



	

Franck-Hertz experiment Quantum mechanics experiment

	

Quantum Hall effect (theorized 1975, observed 1978) Quantum mechanics experiment 6
	

Integer quantum Hall effect Quantum Hall effect

	

Fractional quantum Hall effect Quantum Hall effect 3
	

Fractional quantum Hall effect for ν=1/m Fractional quantum Hall effect

	

Fractional quantum Hall effect for ν=1/m Fractional quantum Hall effect 1
	

Fractional quantum Hall effect 5/2 Fractional quantum Hall effect for ν=1/m





	

Spin Hall effect Quantum Hall effect



	

Macroscopic quantum phenomena Quantum mechanics experiment



	

History of quantum mechanics Quantum mechanics 2
	

Timeline of quantum mechanics History of quantum mechanics

	

Old quantum theory History of quantum mechanics



	

History of quantum mechanics bibliography Quantum mechanics 2
	

The Quantum Story by Jim Baggott (2011) History of quantum mechanics bibliography

	

The Old Quantum Theory by Dirk ter Haar (1967) History of quantum mechanics bibliography



	

Quantum mechanics bibliography Quantum mechanics 7
	

Introductory Quantum Mechanics by Richard Fitzpatrick (2020) Quantum mechanics bibliography

	

The Principles of Quantum Mechanics by Paul Dirac (1930) Quantum mechanics bibliography 1
	

The Principles of Quantum Mechanics by Paul Dirac revised fourth edition (1967) The Principles of Quantum Mechanics by Paul Dirac (1930)



	

MIT 8.06 Quantum Physics III, Spring 2018 by Barton Zwiebach Quantum mechanics bibliography

	

Applications of Quantum Mechanics by David Tong (2017) Quantum mechanics bibliography

	

Quantum Mechanics for Engineers by Leon van Dommelen (2011) Quantum mechanics bibliography

	

Quantum physics by Jim Branson (2003) Quantum mechanics bibliography



	

Mathematical formulation of quantum mechanics Quantum mechanics 126 14
	

Schrödinger picture Mathematical formulation of quantum mechanics 29 7
	

Schrödinger picture example: quantum harmonic oscillator Schrödinger picture

	

Wave function collapse Schrödinger picture 29 5
	

Interpretations of quantum mechanics Wave function collapse 4
	

Categorical quantum mechanics Interpretations of quantum mechanics

	

EPR paradox Interpretations of quantum mechanics

	

Many-worlds interpretation Interpretations of quantum mechanics 1
	

Universal wavefunction Many-worlds interpretation









	

Born rule Mathematical formulation of quantum mechanics

	

Bra-ket notation Mathematical formulation of quantum mechanics

	

Dirac-von Neumann axioms Mathematical formulation of quantum mechanics

	

Linearity of quantum mechanics Mathematical formulation of quantum mechanics

	

Observable Mathematical formulation of quantum mechanics

	

Phase-space formulation Mathematical formulation of quantum mechanics



	

Non-relativistic quantum mechanics Quantum mechanics 5k 97
	

Schrödinger equation Non-relativistic quantum mechanics 4k 91
	

Time-independent Schrödinger equation Schrödinger equation 1
	

Solving the Schrodinger equation with the time-independent Schrödinger equation Time-independent Schrödinger equation



	

Derivation of the Schrodinger equation Schrödinger equation 1
	

Why are complex numbers used in the Schrodinger equation? Derivation of the Schrodinger equation



	

Schrodinger equation Hamiltonian Schrödinger equation

	

The Schrodinger equation Hamiltonian has to be Hermitian Schrödinger equation

	

Solutions of the Schrodinger equation Schrödinger equation 3k 63
	

Schrödinger equation simulations Solutions of the Schrodinger equation 1
	

Why it is hard to simulate quantum systems? Schrödinger equation simulations



	

Schrödinger equation for a one dimensional particle Solutions of the Schrodinger equation

	

Schrödinger equation for a free one dimensional particle Solutions of the Schrodinger equation 2
	

Plane wave function Schrödinger equation for a free one dimensional particle

	

Time-independent Schrödinger equation for a free one dimensional particle Schrödinger equation for a free one dimensional particle



	

Particle in a box Solutions of the Schrodinger equation

	

Quantum harmonic oscillator Solutions of the Schrodinger equation 5 4
	

Quantum LC circuit Quantum harmonic oscillator

	

Hermite polynomials Quantum harmonic oscillator 1
	

Hermite functions Hermite polynomials



	

Ladder operator Quantum harmonic oscillator



	

Quantum tunnelling Solutions of the Schrodinger equation

	

Schrödinger equation solution for the hydrogen atom Solutions of the Schrodinger equation 285 11
	

Atomic orbital Schrödinger equation solution for the hydrogen atom

	

Quantum number Schrödinger equation solution for the hydrogen atom 49 9
	

Principal quantum number (n) Quantum number

	

Azimuthal quantum number (l) Quantum number 4
	

s-orbital Azimuthal quantum number

	

p-orbital Azimuthal quantum number

	

d-orbital Azimuthal quantum number

	

f-orbital Azimuthal quantum number



	

Magnetic quantum number (ml) Quantum number

	

Spin quantum number (ms) Quantum number 1
	

Spectroscopic notation Spin quantum number







	

Solutions for the Schrodinger equation with multiple particles Solutions of the Schrodinger equation 883 34
	

Separable state Solutions for the Schrodinger equation with multiple particles

	

Solutions of the Schrodinger equation for two electrons Solutions for the Schrodinger equation with multiple particles

	

Orbital approximation Solutions for the Schrodinger equation with multiple particles

	

Schrödinger equation solution for the helium atom Solutions for the Schrodinger equation with multiple particles

	

Hartree-Fock method Solutions for the Schrodinger equation with multiple particles 650 12
	

Hartree-Fock method for the helium atom Hartree-Fock method

	

Why do multiple electrons occupy the same orbital if electrons repel each other? Hartree-Fock method

	

Aufbau principle Hartree-Fock method 155 9
	

Electron configuration Aufbau principle

	

Electron configuration notation (1s22s22p6, 1s2 2s2 2p6) Aufbau principle

	

Why does 2s have less energy than 1s if they have the same principal quantum number? Aufbau principle

	

Madelung energy ordering rule Aufbau principle 1
	

Exception to the Madelung energy ordering rule Madelung energy ordering rule



	

Term symbol (2S1/2, 2P1/2, 2P3/2) Aufbau principle 18 3
	

Hund's rules (1927) Term symbol 2
	

Hund's first rule Hund's rules

	

Hund's second rule Hund's rules









	

Term symbols for carbon ground state Solutions for the Schrodinger equation with multiple particles

	

Schrödinger equation solution for molecule Solutions for the Schrodinger equation with multiple particles 111 15
	

Schrödinger equation solution for the hydrogen molecule Schrödinger equation solution for molecule

	

Chemical bond Schrödinger equation solution for molecule 111 13
	

Molecule Chemical bond 87 5
	

Isomer Molecule 4
	

Cis-trans isomerism Isomer

	

Enantiomer Isomer

	

Polymorphism (materials science) Isomer

	

Stereochemistry Isomer





	

Covalent bond Chemical bond 4
	

Sigma bond Covalent bond

	

Pi bond Covalent bond 2
	

Double bond Pi bond

	

Triple bond Pi bond





	

Ionic bond Chemical bond

	

Octet rule Chemical bond







	

Two-state quantum system Solutions of the Schrodinger equation 2
	

Bloch sphere Two-state quantum system

	

Pauli matrix Two-state quantum system





	

Born-Oppenheimer approximation Schrödinger equation

	

Uncertainty principle Schrödinger equation 174 10
	

Position and momentum space Uncertainty principle 4
	

Position representation Position and momentum space

	

Position operator Position and momentum space

	

Momentum operator Position and momentum space

	

Squeezed coherent state Position and momentum space



	

Energy operator Uncertainty principle 1
	

Time-energy uncertainty principle Energy operator



	

Angular momentum operator Uncertainty principle 1
	

Total angular momentum operator Angular momentum operator



	

Complementarity (physics) Uncertainty principle



	

Conservation laws in Schrodinger equations Schrödinger equation 2
	

Conservation of the square amplitude in the Schrodinger equation Conservation laws in Schrodinger equations 1
	

Probability current Conservation of the square amplitude in the Schrodinger equation





	

Wave function (ψ) Schrödinger equation 74 5
	

Matter wave (1923) Wave function 4
	

Electron diffraction experiment Matter wave 2
	

Diffraction of Cathode Rays by a Thin Film by Thomson and Reid (1927) Electron diffraction experiment

	

Davisson-Germer experiment (1927) Electron diffraction experiment



	

de Broglie relations Matter wave







	

Equivalent alternatives to the Schrodinger equation Non-relativistic quantum mechanics 35 4
	

Matrix mechanics (1925) Equivalent alternatives to the Schrodinger equation 2
	

Quantum mechanical re-interpretation of kinematic and mechanical relations by Heisenberg (1925) (Über quantentheoretische Umdeutung kinematischer und mechanischer Beziehungen) Matrix mechanics

	

Heisenberg picture Matrix mechanics



	

De Broglie-Bohm theory Equivalent alternatives to the Schrodinger equation





	

Planck-Einstein relation Quantum mechanics 11 2
	

Planck constant (h, 6.62E-34) Planck-Einstein relation 1
	

Reduced Planck constant (ℏ, h/2π) Planck constant





	

Relativistic quantum mechanics Quantum mechanics 7k 165
	

The Schrödinger equation is not relativistic Relativistic quantum mechanics

	

Dirac equation Relativistic quantum mechanics 817 49
	

Absorption, spontaneous and stimulated emission Dirac equation 14 5
	

Spontaneous emission Absorption, spontaneous and stimulated emission 1
	

Spontaneous emission defies causality Spontaneous emission



	

Photon absorption Absorption, spontaneous and stimulated emission

	

Stimulated emission Absorption, spontaneous and stimulated emission

	

Einstein coefficients Absorption, spontaneous and stimulated emission



	

The Dirac equation predicts spin Dirac equation

	

Antimatter Dirac equation

	

Particle creation and annihilation Dirac equation 3
	

Particle decay Particle creation and annihilation 1
	

Pair production Particle decay



	

Relativistic particle in a box thought experiment Particle creation and annihilation



	

The Dirac equation is consistent with special relativity Dirac equation

	

Derivation of the Dirac equation Dirac equation

	

Pauli equation Dirac equation

	

Klein-Gordon equation Dirac equation 1
	

Derivation of the Klein-Gordon equation Klein-Gordon equation



	

Solutions of the Dirac equation Dirac equation 1
	

Dirac equation solution for the hydrogen atom Solutions of the Dirac equation



	

Spin (physics) Dirac equation 311 25
	

Spin experiments Spin 72 6
	

Stern-Gerlach experiment (1921) Spin experiments

	

Spintronics Spin experiments 4
	

Spin valve Spintronics

	

Tunnel magnetoresistance Spintronics

	

Giant magnetoresistance (1988) Spintronics

	

Spin-transfer torque (1996) Spintronics





	

Spin number of a field Spin 6
	

Spin 0 Spin number of a field

	

Spin half Spin number of a field

	

Spin 1 Spin number of a field 1
	

Proca equation Spin 1



	

Spin 2 Spin number of a field

	

Why is the spin of the electron half? Spin number of a field



	

Pauli exclusion principle Spin 63 10
	

Slater determinant Pauli exclusion principle

	

Fermions, bosons and anyons Pauli exclusion principle 39 6
	

Fermion Fermions, bosons and anyons

	

Boson Fermions, bosons and anyons

	

Anyon (experimental: 2020, 2D only) Fermions, bosons and anyons 39 3
	

Abelian an non abelian anyons Anyon 2
	

Abelian anyon Abelian an non abelian anyons

	

Non Abelian anyon Abelian an non abelian anyons







	

Spin-statistics theorem Pauli exclusion principle

	

Electron degeneracy pressure Pauli exclusion principle





	

Dirac Lagrangian Dirac equation 3
	

Dirac adjoint Dirac Lagrangian

	

Gamma matrices Dirac Lagrangian

	

Feynman slash notation Dirac Lagrangian





	

Quantum field theory Relativistic quantum mechanics 4k 113
	

Quantum field Quantum field theory

	

Mathematical formulation of quantum field theory Quantum field theory 391 19
	

Gauge theory Mathematical formulation of quantum field theory 3
	

Lattice gauge theory Gauge theory

	

Gauge field Gauge theory

	

Gauge symmetry Gauge theory



	

Fock space Mathematical formulation of quantum field theory

	

Second quantization Mathematical formulation of quantum field theory 1
	

Canonical quantization Second quantization



	

Path integral formulation Mathematical formulation of quantum field theory 3
	

Quantum particles take all possible paths Path integral formulation

	

Propagator Path integral formulation

	

Infinitely many slits thought experiment Path integral formulation



	

Renormalization Mathematical formulation of quantum field theory 225 7
	

Mass renormalization Renormalization

	

Renormalization group Renormalization

	

Cutoff energy Renormalization

	

Effective field theory Renormalization

	

Yang-Mills theory Renormalization 2
	

Yang-Mills existence and mass gap Yang-Mills theory 1
	

Wightman axioms Yang-Mills existence and mass gap









	

Quantum electrodynamics Quantum field theory 2k 31
	

Quantum electrodynamics experiment Quantum electrodynamics 279 7
	

Lamb shift (1947) Quantum electrodynamics experiment 1
	

Lamb-Retherford experiment (1947, Lamb shift experiment) Lamb shift



	

Electron magnetic moment Quantum electrodynamics experiment 80 3
	

Anomalous magnetic dipole moment Electron magnetic moment 10 2
	

Anomalous magnetic dipole moment of the electron Anomalous magnetic dipole moment 1
	

The Magnetic Moment of the Electron by Kusch and Foley (1948) Anomalous magnetic dipole moment of the electron







	

Dirac equation vs quantum electrodynamics Quantum electrodynamics experiment



	

Applications of quantum electrodynamics Quantum electrodynamics

	

Quantum electrodynamics Lagrangian Quantum electrodynamics 1
	

Derivation of the quantum electrodynamics Lagrangian Quantum electrodynamics Lagrangian



	

What does it mean that photons are force carriers for electromagnetism? Quantum electrodynamics

	

Photon field Quantum electrodynamics

	

Schwinger effect Quantum electrodynamics

	

Feynman diagram Quantum electrodynamics 2
	

Feynman diagram solver Feynman diagram

	

Does the exact position of vertices matter in Feynman diagrams? Feynman diagram
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Cavity quantum electrodynamics Quantum electrodynamics 1
	

Circuit quantum electrodynamics Cavity quantum electrodynamics
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Electroweak interaction Weak interaction

	

Parity violation Weak interaction 4
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CP Violation Parity violation 2
	

CPT symmetry CP Violation
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Weak charge Weak interaction

	

W boson Weak interaction

	

Z boson Weak interaction



	

Quantum chromodynamics (QCD) Quantum field theory 11
	

Quark Quantum chromodynamics 3
	

Down quark Quark

	

Up quark Quark 1
	

Why do the up ad down quarks have different masses? Up quark





	

Strange quark Quantum chromodynamics

	

Gluon Quantum chromodynamics 1
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Strong interaction Quantum chromodynamics

	

Color charge Quantum chromodynamics
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Quantum field theory simulations Quantum field theory 1
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Infinities in quantum field theory Quantum field theory 1
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Internal symmetry Internal and spacetime symmetries
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An Introduction to QED and QCD by Jeff Forshaw (1997) Quantum field theory lecture notes

	

Quantum Field Theory lecture notes by David Tong (2007) Quantum field theory lecture notes

	

Quantum Field Theory book by Mark Srednicki (2006) Quantum field theory lecture notes
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Relativistic Quantum Mechanics by Apoorva D Patel (2014) Quantum field theory lectures

	

New Revolutions in Particle Physics by Leonard Susskind (2009) Quantum field theory lectures

	

David Tong's 2009 Quantum Field Theory lectures at the Perimeter Institute Quantum field theory lectures 1
	

Lecture 1 David Tong's 2009 Quantum Field Theory lectures at the Perimeter Institute
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Quantum field theory lecture by Tobias Osborne (2017) Quantum field theory courses by Tobias Osborne 9
	

Lecture 1 Quantum field theory lecture by Tobias Osborne (2017)

	

Lecture 2 Quantum field theory lecture by Tobias Osborne (2017)

	

Lecture 3 Quantum field theory lecture by Tobias Osborne (2017)

	

Lecture 4 Quantum field theory lecture by Tobias Osborne (2017)

	

Lecture 5 Quantum field theory lecture by Tobias Osborne (2017)
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Lecture 9 Quantum field theory lecture by Tobias Osborne (2017)
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Quantum field theory book Quantum field theory bibliography 7
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Student Friendly Quantum Field Theory by Robert D Klauber (2013) Quantum field theory book
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Bell test experiment Bell's theorem 1
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Local hidden-variable theory Bell's theorem
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Alpha decay Type of radioactive decay 4
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Kinetic energy Energy 1
	

Why kinetic energy is mv2/2? Kinetic energy
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Superconductor I-V curve Superconductivity 1
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History of the Josephson effect Josephson effect 2
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Josephson effect regime Josephson effect 4
	

DC Josephson effect Josephson effect regime
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Inverse AC Josephson effect Josephson effect regime 1
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Josephson equations Josephson effect 2
	

Josephson current (Ic) Josephson equations

	

Josephson phase (φ) Josephson equations



	

Josephson junction Josephson effect 1
	

Pi Josephson junction Josephson junction



	

Magnetic flux quantum Josephson effect 2
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Applications of Josephson Junctions Josephson effect 15 3
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State of matter Condensed matter physics 11
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Solid State of matter

	

Liquid State of matter

	

Gas State of matter 6
	

Fermi gas Gas 5
	

Electron gas Fermi gas 2
	

Two-dimensional electron gas Electron gas 1
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1D Fermi gas Fermi gas 1
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Type of material Materials science 21 9
	

Glass Type of material

	

Quantum dot Type of material 1
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Landau Levels Fractional Quantum Hall Effect 2
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Equations of Motion The Classical System
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Statistical mechanics Statistical physics 1
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Sedimentation Statistical physics
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Maxwell-Boltzmann statistics Maxwell-Boltzmann distribution
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Quantum statistics Maxwell-Boltzmann vs Bose-Einstein vs Fermi-Diract statisics 1 3
	

Bose-Einstein statistics (BE statistics) Quantum statistics

	

Fermi-Dirac statistics (FD statistics) Quantum statistics 1
	

Quantum statistical mechanics Fermi-Dirac statistics







	

Thermodynamics Statistical physics 540 36
	

Boltzmann constant (kB, 1.38×10−23) Thermodynamics

	

Equipartition theorem Thermodynamics

	

Thermodynamic potential Thermodynamics 48 4
	

Enthalpy (H) Thermodynamic potential

	

Gibbs free energy (G) Thermodynamic potential 2
	

Chemical equilibrium Gibbs free energy

	

Reversible reaction Gibbs free energy





	

Equation of state Thermodynamics 2
	

Ideal gas law Equation of state 1
	

Monatomic gas Ideal gas law





	

Entropy Thermodynamics 55 7
	

Clausius entropy Entropy 1
	

Carnot cycle Clausius entropy



	

Second law of thermodynamics Entropy 50 4
	

Time reversibility Second law of thermodynamics 3
	

Arrow of time Time reversibility

	

Time reversibility of classical mechanics Time reversibility

	

Time reversibility of gravity Time reversibility







	

Phase (matter) Thermodynamics 46 3
	

Phase transition Phase 2
	

Phase diagram Phase transition

	

Second-order phase transition Phase transition





	

Refrigerator Thermodynamics 1 4
	

Dilution refrigerator Refrigerator 1 3
	

Cryogen-free dilution refrigerator Dilution refrigerator

	

Dilution refrigerator manufacturer Dilution refrigerator 1
	

Bluefors Dilution refrigerator manufacturer







	

Temperature Thermodynamics 3
	

Kelvin Temperature

	

Thermometer Temperature 1
	

Mercury-in-glass thermometer Thermometer





	

Vacuum Thermodynamics 4
	

Vacuum engineering Vacuum 3
	

Vacuum vendor Vacuum engineering 1
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Ultra-high vacuum (UVH, 100 nPA) Vacuum engineering
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Angular momentum Mechanics 1
	

Precession Angular momentum



	

Axle Mechanics

	

Classical mechanics Mechanics 53 3
	

Classical physics Classical mechanics 9 2
	

Classical limit Classical physics 1
	

Correspondence principle Classical limit







	

Continuum mechanics Mechanics 7 8
	

Continuity equation Continuum mechanics

	

Diffusion Continuum mechanics 1
	

Fick's laws of diffusion Diffusion



	

Fluid mechanics Continuum mechanics 7 4
	

Fluid dynamics Fluid mechanics

	

Gravity wave Fluid mechanics

	

Navier-Stokes equations Fluid mechanics 1
	

Navier-Stokes existence and smoothness Navier-Stokes equations







	

Lagrangian mechanics Mechanics 938 21
	

Lagrangian mechanics lectures by Michel van Biezen (2017) Lagrangian mechanics

	

Action (physics) Lagrangian mechanics 484 5
	

Stationary action principle Action 460 4
	

Calculus of variations Stationary action principle 20 3
	

Functional Calculus of variations

	

Euler-Lagrange equation Calculus of variations 1
	

Equations of motion Euler-Lagrange equation









	

Lagrangian Lagrangian mechanics 241 3
	

Lagrangian (field theory) Lagrangian 1
	

Lagrangian density Lagrangian (field theory)



	

Generalized coordinate Lagrangian



	

Noether's theorem Lagrangian mechanics 1
	

Time invariance implies energy conservation Noether's theorem



	

Spontaneous symmetry breaking Lagrangian mechanics

	

Hamiltonian mechanics Lagrangian mechanics 4
	

Lagrangian vs Hamiltonian Hamiltonian mechanics

	

Phase space coordinate Hamiltonian mechanics

	

Hamilton's equations Hamiltonian mechanics

	

Poisson bracket Hamiltonian mechanics



	

Equivalence between Lagrangian and Hamiltonian formalisms Lagrangian mechanics 1
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Mechanics problem Mechanics 21 13
	

Atwood machine Mechanics problem 1
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Elastic collision Mechanics problem

	

Harmonic oscillator Mechanics problem 2
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Pendulum Mechanics problem 2
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Mechanical resonance Continuous mechanics problem 1
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Newton's laws of motion Mechanics 2
	

Force Newton's laws of motion

	

Mass Newton's laws of motion
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Rigid body dynamics Rigid body 331 16
	

Rigid body dynamics simulator Rigid body dynamics 1
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2D rigid body dynamics simulator Rigid body dynamics 1
	

Box2D 2D rigid body dynamics simulator



	

3D rigid body dynamics Rigid body dynamics 317 11
	

3D rigid body dynamics simulator 3D rigid body dynamics 239 8
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pyBullet Bullet Physics

	

Erwin Coumans (Bullet Physics main author) Bullet Physics
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3D rigid body dynamics benchmark 3D rigid body dynamics 1
	

SimBenchmark 3D rigid body dynamics benchmark













	

Computational physics Physics 119 8
	

Computational chemistry Computational physics 29 7
	

Quantum chemistry Computational chemistry 4
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Brian Josephson Physicist 1
	

Paper by Brian Josephson Brian Josephson



	

Carl David Anderson Physicist
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Enrico Fermi (1901-1954) Physicist 18 4
	

Adolfo Amidei Enrico Fermi

	

Work about Enrico Fermi Enrico Fermi 2
	

Enrico Fermi: physicist by Emilio Segrè (1970) Work about Enrico Fermi
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Work by Freeman Dyson Freeman Dyson
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Physics Travel Guide Jakob Schwichtenberg
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Karl Guthe Jansky Physicist

	

Leonard Susskind Physicist 1
	

Lectures by Leonard Susskind Leonard Susskind



	

Louis de Broglie Physicist

	

Lord Kelvin Physicist 1
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Personal life of Richard Feynman Richard Feynman 5
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Infinity (1996 film, film about Feynman and his first wife Arline) Personal life of Richard Feynman

	

Feynman was a huge womanizer during a certain period of his life Personal life of Richard Feynman

	

Joan Feynman (Feynman's sister) Personal life of Richard Feynman

	

Richard Feynman's drug use Personal life of Richard Feynman



	

Richard Feynman's first seminar in 1941 Richard Feynman

	

Quote by Richard Feynman Richard Feynman 1
	

What I cannot create, I do not understand Quote by Richard Feynman
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Space-Time Approach to Quantum Electrodynamic by Richard Feynman (1949) Work by Richard Feynman



	

Works about Richard Feynman Richard Feynman 170 6
	

Genius: Richard Feynman and Modern Physics by James Gleick (1994) Works about Richard Feynman

	

Los Alamos From Below by Richard Feynman (1975) Works about Richard Feynman

	

Surely You're Joking, Mr. Feynman Works about Richard Feynman 88 3
	

Surely You're Joking, Mr. Feynman chapter O Americano, Outra Vez! Surely You're Joking, Mr. Feynman

	

Surely You're Joking, Mr. Feynman chapter Alfred Nobel's Other Mistake Surely You're Joking, Mr. Feynman 1
	

Rich people who create charitable prizes are often crooked Surely You're Joking, Mr. Feynman chapter Alfred Nobel's Other Mistake
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Atom Chemistry 533 11
	

History of the atomic theory Atom 1
	

Les Atomes by Jean Perrin (1913) History of the atomic theory



	

Atomic theory evidence Atom 2
	

Isomers suggest that atoms exist (1874) Atomic theory evidence

	

Brownian motion (1785 or 1827) Atomic theory evidence



	

Ion Atom

	

Mole (unit) Atom

	

Model of the atom Atom 68 3
	

Bohr model (1913) Model of the atom 2
	

Quantum jump Bohr model

	

Bohr-Sommerfeld model (1916) Bohr model







	

Analytical chemistry Chemistry 24 2
	

Gas chromatography (GC) Analytical chemistry 1
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Wilhelm Ostwald Chemist



	

Chemical element Chemistry 683 107
	

Hydrogen (H, 1) Chemical element 52 10
	

Water Hydrogen 2
	

Ice Water 1
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Isotope of hydrogen Hydrogen 30 6
	

Protium (1H, stable, 99.98%) Isotope of hydrogen

	

Deuterium (2H, stable, 0.02%) Isotope of hydrogen 3
	

Heavy water Deuterium 2
	

Semiheavy water Heavy water

	

Girdler sulfide process Heavy water
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Helium (He, 2) Chemical element 74 6
	

Helium-3 Helium

	

Helium-4 Helium

	

Liquid helium (4.2 K) Helium 74 3
	

Superfluid helium Liquid helium 2
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Carbon (C, 6) Chemical element 100 20
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Carbon-14 (5 ky) Carbon isotope 2
	

Radiocarbon dating Carbon-14 1
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Carbon compound Carbon 100 13
	

Allotrope of carbon Carbon compound 11 6
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Fullerene Allotrope of carbon 1
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Graphene Graphite
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Calcium carbonate (CaCO3) Carbonate 4
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Nitrogen (N, 7) Chemical element 3
	

Liquid nitrogen Nitrogen

	

Nitrogen compound Nitrogen 1
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Oxygen (O, 8) Chemical element 1
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Sodium (Na, 11) Chemical element 1
	

Sodium chloride (NaCl) Sodium
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Superconducting temperature of aluminum (1.2 kelvin) Aluminium
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Sulfur (S, 16) Chemical element 26 2
	

Sulfur compound Sulfur 1
	

Sulfur hydrade (H2O) Sulfur compound
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Titanium compound Titanium 1
	

Niobium-Titanium Titanium compound
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Arsenide (As, 33) Chemical element 1
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Carbohydrate loading Carbohydrate

	

Sugar Carbohydrate

	

Monosaccharide Carbohydrate 2
	

Glucose Monosaccharide

	

Fructose Monosaccharide
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Level of organization of bodies Biology 10k 556
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Mitosis Cell cycle
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Cell membrane Cell structure 1
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Inner mitochondrial membrane Structure of the mitochondria
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Outer mitochondrial membrane Structure of the mitochondria
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Citric acid cycle Cellular respiration 1
	

Electron transport chain Citric acid cycle



	

Adenosine diphosphate (ADP) Cellular respiration

	

Adenosine triphosphate Cellular respiration 63 4
	

ATP synthesis mechanism Adenosine triphosphate 3
	

Fermentation ATP synthesis mechanism

	

ATP synthase (ANT) ATP synthesis mechanism 1
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Ribosomal RNA Ribosome
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Elongation factor Translation 2
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Structure of the ribosome Ribosome 11
	

Ribosome large subunit Structure of the ribosome

	

Ribosome small subunit Structure of the ribosome

	

Prokaryotic ribosome Structure of the ribosome 5
	

Prokaryotic small ribosome subunit Prokaryotic ribosome 1
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Prokaryotic large ribosome subunit Prokaryotic ribosome 2
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Eukaryotic ribosome Structure of the ribosome 2
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Eukaryotic large ribosome subunit Eukaryotic ribosome
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Whole cell simulation Single cell analysis

	

Single cell sequencing Single cell analysis

	

Single cell visualization Single cell analysis 1
	

Vitessce Single cell visualization
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Aging Molecular biology 2
	

Free radical theory of aging Aging 1
	

Free radical Free radical theory of aging
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DNA Molecular biology 5k 153
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Sex determination system X chromosome 1
	

XY sex-determination system Sex determination system





	

Nucleosome Chromosome 1
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Polymerase chain reaction DNA amplification 56 3
	

Real-time polymerase chain reaction Polymerase chain reaction
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DNA microarray DNA sequencing
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RNA-Seq DNA sequencing 1
	

Gene expression profiling RNA-Seq



	

Whole-genome sequencing DNA sequencing
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Oxford Nanopore Technologies product Oxford Nanopore Technologies 3k 33
	

PromethION Oxford Nanopore Technologies product

	

Oxford Nanopore MinION Oxford Nanopore Technologies product 3k 31
	

How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it Oxford Nanopore MinION 1k 30
	

1. Experiment background How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it

	

2. Overview of the experiment How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it 1
	

2.1. Why Oxford Nanopore was used instead of Illumina for the sequencing Overview of the experiment



	

3. Sample collection How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it

	

4. DNA extraction How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it 2
	

4.1. Filtration with vacuum pump DNA extraction

	

4.2. Post filtration purification DNA extraction



	

5. PCR How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it 1
	

5.1. PCR verification with gel electrophoresis PCR



	

6. Sequencing How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it 2
	

6.1. Pre-sequencing preparation Sequencing

	

6.2. Using the Oxford Nanopore Sequencing



	

7. Bioinformatics How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it

	

8. Conclusions How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it

	

9. Protocols used How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it 3
	

9.1. Qiagen DNeasy PowerWater Kit Protocols used

	

9.2. Qiagen QIAquick PCR Purification Kit Protocols used
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10. Equipment used How to use an Oxford Nanopore MinION to extract DNA from river water and determine which bacteria live in it 10
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10.2. KNF Laboport series laboratory vacuum pump Equipment used
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De novo DNA synthesis DNA 96 11
	

De novo DNA synthesis company De novo DNA synthesis 3
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Artificial chromosome Artificial gene synthesis
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Synthetic virus Species bootstrapping from DNA
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Epigenetics DNA 62 5
	

DNA methylation Epigenetics 3
	

History of DNA methylation research DNA methylation

	

Adenine methylation DNA methylation

	

Bisulfite sequencing DNA methylation
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Messenger RNA RNA 1
	

Alternative splicing Messenger RNA



	

RNA secondary structure RNA 1
	

RNA half-life prediction RNA secondary structure



	

Transcription (biology, DNA to RNA) RNA 125 11
	

Post-transcriptional modification Transcription

	

Promoter (genetics) Transcription 1
	

Transcriptional regulation Promoter



	

RNA polymerase Transcription 1
	

RNA-dependent RNA polymerase RNA polymerase



	

Operon Transcription 3
	

Transcription unit Operon

	

Operon vs transcription unit Operon

	

Polycistronic mRNA Operon



	

Transcription factor Transcription 1
	

Intrinsic termination Transcription factor
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Nucleobase Nucleotide 16 5
	

Adenine (A, Ade) Nucleobase

	

Cytosine (C, Cyt) Nucleobase

	

Thymine (T, Thy) Nucleobase

	

Uracil (U, Ura) Nucleobase 1
	

Uracil vs thymine Uracil







	

Base pair (bp) DNA

	

Genetic code DNA 48 6
	

Reading frame Genetic code 11 2
	

Open reading frame (orf) Reading frame 1
	

NCBI open reading frame tool Open reading frame





	

Codon Genetic code 2
	

Start codon Codon

	

Stop codon Codon





	

DNA paternity testing DNA

	

Genetics DNA 493 13
	

Genetics company Genetics 1
	

23andMe Genetics company



	

Population genetics Genetics

	

Evolutionary genetics Genetics 119 2
	

DNA replication is a key limiting factor of bacterial replication time Evolutionary genetics 1
	

It is hard for complex organisms to evolve because longer DNA means longer replication time  DNA replication is a key limiting factor of bacterial replication time





	

Comparative genomics Genetics 43 4
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Homology (biology) Comparative genomics 2
	

Ortholog Homology

	

Paralog Homology
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Gene DNA 8 3
	

Genome Gene 1
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Mutagen Mutation

	

DNA mutation type Mutation 2
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Transfection (Eukaryotic transformation) Transformation







	

Protein Molecular biology 335 59
	

Amino acid Protein 35 13
	

D and L amino acids Amino acid 2
	

L-Amino acid D and L amino acids

	

D-Amino acid D and L amino acids



	

Proteinogenic amino acid Amino acid 9
	

Alanine (A, Ala) Proteinogenic amino acid

	

Arginine (R, Arg) Proteinogenic amino acid
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Glutamine (Q, Gln) Proteinogenic amino acid

	

Phenylalanine (F, Phe) Proteinogenic amino acid

	

Selenocysteine (U, Sec) Proteinogenic amino acid

	

Threonine (T, Thr) Proteinogenic amino acid

	

Valine (V, Val) Proteinogenic amino acid





	

Protein degradation Protein

	

Protein folding Protein 7 12
	

Protein structure level Protein folding 7 7
	

Primary structure Protein structure level

	

Secondary structure Protein structure level

	

Tertiary structure Protein structure level

	

Quaternary structure Protein structure level 7 3
	

Protein complex Quaternary structure 2
	

Protein dimer Protein complex

	

Homodimer Protein complex







	

Computational protein folding Protein folding 3
	

Computational protein folding implementation Computational protein folding 1
	

AlphaFold Computational protein folding implementation
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Proteome Protein 1
	

Proteomics Proteome
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Enzyme Type of protein 8
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NADP+ Cofactor



	

DNA polymerase Enzyme 1
	

Terminal deoxynucleotidyl transferase (TdT) DNA polymerase



	

Enzyme inhibitor Enzyme

	

Protease Enzyme

	

Restriction enzyme Enzyme



	

Glycoprotein Type of protein 1
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Polyprotein Type of protein

	

Receptor (biochemistry) Type of protein

	

Transmembrane protein Type of protein 1
	

Transmembrane domain Transmembrane protein
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List of proteins Protein 120 10
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Lysozyme structure resolution (1965) Lysozyme 2
	

Structure of Hen Egg-White Lysozyme: A Three-dimensional Fourier Synthesis at 2 Å Resolution (1965) Lysozyme structure resolution (1965)
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Myoglobin structure resolution (1958) Myoglobin 1
	

A Three-Dimensional Model of the Myoglobin Molecule Obtained by X-Ray Analysis (1958) Myoglobin structure resolution (1958)
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Urine Excretion
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Metabolite Metabolism
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Fluorescent tag Fluorescent protein 4 2
	

Protein tag Fluorescent tag 1
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List of fluorescent proteins Fluorescent protein 1
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Gel electrophoresis alelle determination Gel electrophoresis

	

Limits of gel electrophoresis Gel electrophoresis 1
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Petri dish Molecular biology laboratory equipment

	

Laboratory centrifuge Molecular biology laboratory equipment 1
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Braindumping Brain 159 7
	

Brain scanning Braindumping

	

Mind uploading Braindumping

	

Personal knowledge base Braindumping 6 4
	

Second brain Personal knowledge base 1
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Brain simulation Brain 2
	

Brain-in-the-loop Brain simulation

	

Animal-in-the-loop Brain simulation



	

Connectome Brain 4
	

Connectome scale Connectome
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Dream Brain

	

Genius Brain 472 9
	

Child prodigy Genius 221 8
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Human brain Brain by species 70 11
	

Human brain connectome Human brain 7 4
	

High level human brain structure Human brain connectome 2
	

Brodmann area High level human brain structure

	

Allen Adult Human Brain High level human brain structure



	

Human Connectome Project Human brain connectome



	

Number of neurons in the human brain (86B) Human brain

	

Number of synapses in the human brain Human brain

	

Human brain research project Human brain 3
	

Allen brain atlas Human brain research project

	

NextBrain atlas (2024) Human brain research project

	

Human Brain Project (2013-2023) Human brain research project







	

Psychology Brain 916 96
	

Brainwashing Psychology

	

Discrimination Psychology 1
	

Misogyny Discrimination



	

Emotion Psychology 1
	

Nuclear blues Emotion



	

Hedonic treadmill Psychology

	

Mania Psychology 1
	

Graphomania Mania



	

Developmental disorder Psychology 1
	

Autism Developmental disorder



	

Economy Psychology 753 64
	

Asset Economy 6
	

Fungibility Asset

	

Liquidity Asset 1
	

Market liquidity Liquidity



	

Tangible and intangible assets Asset 2
	

Tangible asset Tangible and intangible assets

	

Intangible asset Tangible and intangible assets





	

Capital flight Economy

	

Commodity Economy

	

Economics Economy

	

Economist Economy 2
	

Ben Bernanke Economist

	

Yanis Varoufakis Economist



	

Free Economy

	

Finance Economy 299 18
	

Financial industry Finance 52 2
	

Financial company Financial industry 1
	

TransferWise Financial company





	

Investment thesis Finance

	

Personal finance Finance 4
	

All the financial advice you’ll ever need fits on a single index card Personal finance

	

Finance guru Personal finance

	

Independently wealthy Personal finance

	

Passive income Personal finance



	

Finance is a cancer of society Finance 1
	

The Spiders' Web: Britain's Second Empire (2017) Finance is a cancer of society



	

Bank Finance

	

Financial fraud Finance 15 3
	

Rogue trader Financial fraud 2
	

Nick Leeson Rogue trader 1
	

Nick Leeson and the Fall of the House of Barings by Adam Curtis (1996) Nick Leeson







	

High-frequency trading Finance 1
	

High-frequency trading as a form of Nirvana High-frequency trading





	

Financial crisis Economy 11 6
	

Financial crisis of 2007-2008 Financial crisis 11 4
	

Film about the financial crisis of 2007-2008 Financial crisis of 2007-2008 3
	

Inside Job (2010) Film about the financial crisis of 2007-2008

	

Margin Call (2011) Film about the financial crisis of 2007-2008

	

The Big Short (2015) Film about the financial crisis of 2007-2008





	

Dot-com bubble (2001) Financial crisis



	

Income distribution Economy 2
	

Lorenz curve Income distribution

	

Wealth inequality Income distribution



	

Inflation Economy 70 2
	

Money creation Inflation 1
	

Money creation vs tax Money creation





	

Renting Economy

	

Social inequality Economy 4
	

Affirmative action Social inequality

	

Equal opportunity Social inequality

	

Meritocracy Social inequality

	

Wealth distribution in the United States Social inequality



	

Stock market Economy 6 7
	

Market capitalization Stock market

	

Equity (finance) Stock market

	

Exchange-traded fund (ETF) Stock market

	

Initial public offering Stock market 1
	

Special-purpose acquisition company Initial public offering



	

Open outrcy Stock market

	

S&P 500 Stock market



	

Utility Economy 1
	

Utility function Utility



	

Work (human activity) Economy 1
	

Modern work is evil Work





	

Ethology Psychology 1
	

Signaling theory Ethology



	

Fetish Psychology

	

Gossip Psychology

	

Law of triviality Psychology

	

Mental state Psychology

	

Mind blown Psychology 1
	

When you see it, you'll shit bricks Mind blown



	

Personality Psychology 4
	

Narcissism Personality

	

Personality type Personality 2
	

Myers-Briggs Type_Indicator Personality type

	

Big Five personality traits Personality type





	

Procrastination Psychology 1
	

Yak shaving Procrastination



	

Psychologist Psychology 2
	

Carl Jung Psychologist

	

Jordan Peterson Psychologist



	

Survivorship bias Psychology

	

Suicide Psychology

	

Uncanny valley Psychology



	

Intelligence Brain 11 7
	

Animal intelligence Intelligence 11 3
	

Animal intelligence by species Animal intelligence 11 2
	

Crow intelligence Animal intelligence by species 1
	

Crow intelligence experiment Crow intelligence







	

Collective intelligence Intelligence 2
	

Hive mind Collective intelligence

	

Mindmeld Collective intelligence





	

Brain biliography Brain 1
	

How to Create a Mind (2012, Ray Kurzweil) Brain biliography







	

System (anatomy) Level of organization of bodies 100 33
	

List of anatomical systems System 43 31
	

Circulatory system List of anatomical systems 3 2
	

Blood Circulatory system 1
	

Blood cell Blood





	

Digestive system List of anatomical systems 1
	

Eating Digestive system



	

Endocrine system List of anatomical systems 1 2
	

Crying Endocrine system 1
	

Tearjerker Crying





	

Immune system List of anatomical systems 6
	

Inate and adaptative immune system Immune system 3
	

Inate immune system Inate and adaptative immune system

	

Adaptative immune system Inate and adaptative immune system 1
	

Lymphocyte Adaptative immune system





	

Immune response Immune system

	

Inflammation Immune system



	

Musculoskeletal system List of anatomical systems 2
	

Bipedalism Musculoskeletal system

	

Bone Musculoskeletal system



	

Nervous system List of anatomical systems 39 12
	

Neuroscience Nervous system 1
	

Will we ever fully udnerstand the brain? Neuroscience



	

Nervous system by species Nervous system 3
	

C. elegans nervous system Nervous system by species

	

Human nervous system Nervous system by species 1
	

Recurrent laryngeal nerve Human nervous system





	

Neuron Nervous system 16 3
	

Axon Neuron

	

Neuron simulator Neuron 1
	

Neuron (Software) Neuron simulator





	

Spinal cord Nervous system 1
	

Human spinal cord Spinal cord







	

System by species System





	

Systems biology Biology 106 8
	

Molecular biology database Systems biology 23 5
	

BioCyc Molecular biology database 1
	

BioCyc promoter database BioCyc



	

National Center for Biotechnology Information Molecular biology database 1
	

GenBank National Center for Biotechnology Information



	

UniProt Molecular biology database



	

Omics Systems biology 1
	

Multiomics Omics





	

Model organism Biology

	

Biosensor Biology 3
	

Hearing Biosensor 2
	

Hearing range Hearing 1
	

Human hearing range Hearing range







	

Taxonomy Biology 8k 279
	

Autothrophs and heterothrophs Taxonomy 15 6
	

Autothroph Autothrophs and heterothrophs 4
	

Chemosynthesis Autothroph 2
	

Hydrogen sulfide chemosynthesis Chemosynthesis

	

Hydrogen chemosynthesis Chemosynthesis



	

Photosynthesis Autothroph



	

Heterotroph Autothrophs and heterothrophs



	

Phylogenetics Taxonomy 116 15
	

Last universal common ancestor Phylogenetics

	

Phylogenetic tree Phylogenetics 3
	

Cladogram Phylogenetic tree

	

Coral of life Phylogenetic tree

	

OneZoom Phylogenetic tree



	

Mono and paraphyly Phylogenetics 22 5
	

Clade Mono and paraphyly 1
	

Monophyly Clade



	

Paraphyly Mono and paraphyly 2
	

Paraphyletic subgroup Paraphyly

	

Non-clade groups are evil Paraphyly





	

Basal (phylogenetics) Phylogenetics

	

Crown group Phylogenetics

	

Polyphyly Phylogenetics 1
	

Parallel evolution Polyphyly





	

Taxonomy database Taxonomy

	

Taxonomic rank Taxonomy 5
	

Genus Taxonomic rank

	

Domain (biology) Taxonomic rank

	

Kingdom (biology) Taxonomic rank

	

Phylum Taxonomic rank

	

Class (biology) Taxonomic rank



	

Aerobic and anaerobic organisms Taxonomy 2
	

Aerobic organism Aerobic and anaerobic organisms

	

Anaerobic organism Aerobic and anaerobic organisms



	

Unicellular and multicellular organisms Taxonomy 274 15
	

Unicellular organism Unicellular and multicellular organisms

	

Multicellular organism Unicellular and multicellular organisms 98 13
	

Developmental biology Multicellular organism 23 5
	

Developmental genetics Developmental biology 4
	

Developmental neurobiology Developmental genetics

	

Homeobox gene Developmental genetics 1
	

Hox gene Homeobox gene



	

Regeneration (biology) Developmental genetics





	

Chimera (genetics) Multicellular organism

	

Germline and somatic cells Multicellular organism 2
	

Germline Germline and somatic cells

	

Somatic cell Germline and somatic cells



	

The simplest multicellular species Multicellular organism

	

Colony (biology) Multicellular organism

	

Multicellularity is polyphyletic Multicellular organism





	

Microorganism Taxonomy

	

Prokaryote Taxonomy

	

Species Taxonomy 8k 227
	

Virus Species 386 33
	

Virus classification Virus 11 3
	

Bacteriophage Virus classification

	

Baltimore classification Virus classification 1
	

Positive-strand RNA virus Baltimore classification





	

Coronavirus Virus 294 21
	

Coronavirus Replication Cycle Coronavirus

	

COVID-19 Coronavirus 134 19
	

Why it takes several days to enter inflammatory phase in COVID-19? COVID-19

	

Why is COVID-19 so serious in some people but not in others? COVID-19

	

Why is COVID-19 more serious than the flu? COVID-19

	

Severe acute respiratory syndrome coronavirus 2 COVID-19 90 15
	

Variants of SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2

	

SARS-CoV-2 cell entry Severe acute respiratory syndrome coronavirus 2

	

SARS-CoV-2 gene Severe acute respiratory syndrome coronavirus 2 1
	

ORF1ab SARS-CoV-2 gene



	

SARS-CoV-2 protein Severe acute respiratory syndrome coronavirus 2 58 10
	

SARS-CoV-2 structural protein SARS-CoV-2 protein 4
	

SARS-CoV-2 E protein (envelope) SARS-CoV-2 structural protein

	

SARS-CoV-2 M protein (membrane) SARS-CoV-2 structural protein

	

SARS-CoV-2 S protein (spike) SARS-CoV-2 structural protein

	

SARS-CoV-2 N protein SARS-CoV-2 structural protein



	

SARS-CoV-2 non-structural protein SARS-CoV-2 protein 3
	

SARS-CoV-2 Nsp3 SARS-CoV-2 non-structural protein

	

SARS-CoV-2 Nsp5 SARS-CoV-2 non-structural protein

	

SARS-CoV-2 Nsp12 SARS-CoV-2 non-structural protein



	

SARS-CoV-2 accessory protein SARS-CoV-2 protein









	

Dengue virus Virus

	

Retrovirus Virus 5
	

Integrase Retrovirus

	

Reverse transcriptase Retrovirus

	

HIV Retrovirus 2
	

AIDS HIV

	

HIV vaccine HIV







	

Bacteria Species 6k 66
	

Bacterial cellular morphogology Bacteria

	

Bacterial cell structure Bacteria 1
	

Bacterial cell wall Bacterial cell structure



	

Bacterial conjugation (bacterial sex) Bacteria 1
	

Origin of transfer Bacterial conjugation



	

Bacterial genome Bacteria 1
	

Bacterial chromosome is circular Bacterial genome



	

Gram stain Bacteria 13 4
	

Gram-positive bacteria Gram stain

	

Gram-negative bacteria Gram stain 6 2
	

Bacterial outer membrane Gram-negative bacteria 1
	

Periplasm Bacterial outer membrane







	

List of bacteria Bacteria 6k 53
	

Escherichia coli List of bacteria 5k 40
	

E. Coli replication time Escherichia coli

	

E. Coli starts DNA replication before the previous one finished Escherichia coli

	

E. Coli origin of replication Escherichia coli 1
	

E. Coli genome starting point E. Coli origin of replication



	

E. Coli whole cell simulation Escherichia coli 4k 13
	

E. Coli Whole Cell Model by Covert Lab (CovertLab/WholeCellEcoliRelease) E. Coli whole cell simulation 2k 11
	

1. Install and first run E. Coli Whole Cell Model by Covert Lab

	

2. Output overview E. Coli Whole Cell Model by Covert Lab 1
	

2.1. Mass fracion summary plot analysis Output overview



	

3. Run variants E. Coli Whole Cell Model by Covert Lab 2
	

3.1. Default run variant Run variants

	

3.2. Time series run variant Run variants



	

4. Other run variants E. Coli Whole Cell Model by Covert Lab

	

5. Source code overview E. Coli Whole Cell Model by Covert Lab 1
	

5.1. Condition Source code overview



	

6. Model validation E. Coli Whole Cell Model by Covert Lab

	

7. Publications E. Coli Whole Cell Model by Covert Lab



	

Multi-Omics Model and Analytics (MOMA, 2016) E. Coli whole cell simulation



	

E. Coli Metabolome Database Escherichia coli

	

E. Coli strain Escherichia coli 1k 20
	

E. Coli K-12 E. Coli strain 1k 19
	

E. Coli K-12 MG1655 E. Coli K-12 886 18
	

E. Coli K-12 MG1655 origin of replication (3,925,744 - 3,925,975) E. Coli K-12 MG1655

	

E. Coli K-12 MG1655 gene E. Coli K-12 MG1655 10
	

E. Coli K-12 MG1655 gene thrL (190-255, thr operon leader peptide) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene thrA (337-2799, fused aspartate kinase/homoserine dehydrogenase 1) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene thrB (2,801 - 3,733) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene thrC E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene yaaX (5,234 - 5,530) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene dksA (160,604 - 160,149) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene lrp (932,595 - 933,089) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene fnr (1,398,774 - 1,399,526) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene arcA (4,639,590 - 4,640,306) E. Coli K-12 MG1655 gene

	

E. Coli K-12 MG1655 gene ytdX (5,234 - 5,530) E. Coli K-12 MG1655 gene



	

E. Coli K-12 MG1655 gene of unknown function E. Coli K-12 MG1655

	

E. Coli K-12 MG1655 promoter E. Coli K-12 MG1655 130 4
	

E. Coli K-12 MG1655 promoter thrLp (148) E. Coli K-12 MG1655 promoter 3
	

E. Coli K-12 MG1655 operon thrLABC E. Coli K-12 MG1655 promoter thrLp

	

E. Coli K-12 MG1655 transcription unit thrL E. Coli K-12 MG1655 promoter thrLp

	

E. Coli K-12 MG1655 transcription unit thrLABC E. Coli K-12 MG1655 promoter thrLp













	

Mycoplasma List of bacteria 306 11
	

Mycoplasma genitalium Mycoplasma 111 3
	

M. genitalium whole cell simulation Mycoplasma genitalium 2
	

Lattice Microbes (2022) M. genitalium whole cell simulation

	

M. genitalium whole cell model by Covert lab M. genitalium whole cell simulation





	

Mycoplasma mycoides Mycoplasma 195 6
	

M. mycoides strain Mycoplasma mycoides 174 5
	

M. mycoides JCVI strain M. mycoides strain 4
	

JCVI-syn3A (2019) M. mycoides JCVI strain 1
	

Essential metabolism for a minimal cell (2019) JCVI-syn3A



	

JCVI-syn3.0 (2016) M. mycoides JCVI strain

	

JCVI-syn3B (2022) M. mycoides JCVI strain













	

Arkarya Species 59 2
	

Archaea Arkarya 1
	

Archaea are more cosely related to the eukaryotes than bacteria Archaea





	

Eukaryote Species 1k 117
	

Advantage of eukaryote over bacteria Eukaryote 1
	

Eukaryotes can do phatocytosis due to their cytoskeleton Advantage of eukaryote over bacteria



	

Amoeba Eukaryote

	

Eukarya subclade Eukaryote 1k 113
	

Animal Eukarya subclade 995 105
	

Animal anatomy Animal 2
	

Anus Animal anatomy

	

Cloaca Animal anatomy



	

Animal flight Animal

	

Warm-blooded Animal 1
	

Homeothermy Warm-blooded



	

Animal subclade Animal 886 98
	

Placozoan Animal subclade

	

Arthropod Animal subclade 10 3
	

Drosophila melanogaster (Common fruit fly) Arthropod 10 2
	

Fruit fly model Drosophila melanogaster 1
	

NeuroMechFly (2021) Fruit fly model







	

Chordate Animal subclade 802 84
	

Chordate subclade Chordate 723 83
	

Lancet Chordate subclade

	

Vertebrate Chordate subclade 676 81
	

Vertebrate subclade Vertebrate

	

Fish Vertebrate 654 79
	

Mudfish Fish

	

Zebrafish Fish

	

Fish subclade Fish 597 76
	

Tetrapod Fish subclade 597 75
	

Tetrapod subclade Tetrapod 548 74
	

Amphibian Tetrapod subclade

	

Amniote Tetrapod subclade 548 72
	

Amnion Amniote

	

Amniote subclade Amniote 522 70
	

Sauropsida Amniote subclade 4
	

Reptile Sauropsida

	

Sauropsida subclade Sauropsida 2
	

Bird Sauropsida subclade 1
	

Crow Bird







	

Synapsid (Mammals + extinct reptile like cousins) Amniote subclade 500 64
	

Synapsid subclade Synapsid 498 63
	

Mammal Synapsid subclade 498 62
	

Milk Mammal

	

Mammal subclade Mammal 407 60
	

Monotreme (Mammals that lay eggs) Mammal subclade

	

Theria (Mammals that don't lay eggs, wild beast) Mammal subclade 407 58
	

Theria subclade Theria 379 57
	

Marsupial Theria subclade

	

Placentalia Theria subclade 379 55
	

Placenta Placentalia

	

Placentalia subclade Placentalia 350 53
	

Bat Placentalia subclade

	

Mouse Placentalia subclade 25 5
	

Rat Mouse

	

House mouse Mouse 8 3
	

Mouse mutant House mouse 2
	

Genetically modified mouse Mouse mutant

	

Knockout mouse Mouse mutant







	

Primate Placentalia subclade 302 42
	

Primate subclade Primate 302 41
	

Simian Primate subclade 302 40
	

Simian subclade Simian 302 39
	

Ape Simian subclade 302 38
	

Ape subclade Ape 277 37
	

Australopithecine (7.3 Mya) Ape subclade 264 36
	

Human Australopithecine 253 35
	

Human evolution Human 4
	

Early expansions of hominins out of Africa (2.1 Mya - 200 kya) Human evolution

	

Early human migrations (200 kya) Human evolution

	

Interbreeding between archaic and modern humans Human evolution

	

Human loss of fur Human evolution



	

Human body Human 202 27
	

Human cell type Human body 11 4
	

Human Cell Atlas Human cell type

	

Human immortalised cell line Human cell type 2
	

HeLa (1951) Human immortalised cell line

	

HEK 293 cell (1973) Human immortalised cell line





	

Human molecular biology Human body 182 20
	

Human proteome Human molecular biology

	

Human genome Human molecular biology 126 18
	

Human chromosome Human genome

	

Human genetic variation Human genome 3
	

Personal Genome Project Human genetic variation

	

Human Phenotype Ontology Human genetic variation

	

ABO blood group system Human genetic variation



	

Human mtDNA Human genome 3
	

Human mitochondrial molecular clock Human mtDNA

	

Cambridge Reference Sequence (1981, first human mtDNA full sequencing) Human mtDNA 1
	

Sequence and organization of the human mitochondrial genome by Sanger et al. (1981) Cambridge Reference Sequence





	

Human mitochondrial DNA haplogroup Human genome

	

Human genome sequencing project Human genome 4
	

Human Genome Project (2003, first largs scale sequencing of a human genome) Human genome sequencing project

	

2015 Iceland genome sequencing studies Human genome sequencing project

	

100,000 Genomes Project (2018, UK) Human genome sequencing project

	

TwinsUK (1992-, UK, 13k) Human genome sequencing project



	

Human protein Human genome 2
	

Angiotensin-converting enzyme 2 Human protein

	

TMPRSS2 Human protein







	

Human body system Human body



	

Transhumanism Human 1
	

Brain in a vat Transhumanism



















	

Ungulate (Cows, pigs, whales) Placentalia subclade 2
	

Ungulate subclade Ungulate 1
	

Cow Ungulate subclade







































	

Nematode Animal subclade 49 7
	

Caenorhabditis elegans Nematode 7 6
	

C. elegans cell lineage Caenorhabditis elegans

	

C. elegans body system Caenorhabditis elegans

	

C. elegans models and databases Caenorhabditis elegans 2
	

WormAtlas C. elegans models and databases

	

WormWideWeb (2023) C. elegans models and databases



	

OpenWorm Caenorhabditis elegans









	

Fungus Eukarya subclade 3
	

Mold Fungus

	

Yeast Fungus

	

Saccharomyces cerevisiae Fungus



	

Plant Eukarya subclade 2
	

Borlotti beans Plant

	

Pinto bean Plant







	

Extraterrestrial life (alien) Species 4
	

Kardashev scale Extraterrestrial life

	

Search for extraterrestrial intelligence (SETI) Extraterrestrial life 2
	

Communication with extraterrestrial intelligence (CETI) Search for extraterrestrial intelligence 1
	

Arecibo message Communication with extraterrestrial intelligence











	

Evolution Biology 10 11
	

Argument from poor design Evolution 1
	

Intelligent design Argument from poor design



	

Convergent evolution Evolution

	

Extinct and extant Evolution 2
	

Extinct Extinct and extant

	

Extant Extinct and extant



	

Genetic diversity Evolution 1
	

Allele Genetic diversity



	

Natural selection Evolution

	

Selective breeding Evolution 1
	

Eugenics Selective breeding





	

Biotechnology Biology 68 10
	

Artificial womb Biotechnology

	

Biosafety level (BSL) Biotechnology

	

Parenteral nutrition Biotechnology

	

Tissue engineering Biotechnology 63 5
	

Cultured food Tissue engineering 21 4
	

Cultured meat Cultured food 11 3
	

Cultured meat company Cultured meat 1
	

Ivy Farm Cultured meat company



	

Eat Just Cultured meat







	

Synthetic biology Biotechnology



	

Biologist Biology 39 5
	

Antonie van Leeuwenhoek Biologist

	

Craig Venter Biologist

	

George M. Church Biologist

	

Jacques Monod Biologist 1
	

You can learn more from older students than from faculty Jacques Monod





	

Computational biology Biology 128 6
	

Bioinformatics Computational biology 35 4
	

FASTA format Bioinformatics 1
	

Get nucleotide at a given position of a FASTA file FASTA format



	

Sequence alignment Bioinformatics 1
	

BLAST (biotechnology) Sequence alignment





	

Whole organism simulation Computational biology



	

Disease Biology 38 10
	

Cancer Disease 3
	

Anti-cancer mechanism Cancer 1
	

Oncogene Anti-cancer mechanism



	

Cancer is natural selection gone wrong Cancer



	

Chronic disease Disease

	

Obesity Disease

	

Infection Disease

	

Respiratory disease Disease 2
	

Asthma Respiratory disease

	

Tuberculosis Respiratory disease





	

Life Biology 385 8
	

Artificial life Life 328 4
	

Software-based artificial life Artificial life 59 3
	

The Bibites (2017) Software-based artificial life

	

Primer (YouTube channel, 2018) Software-based artificial life 1
	

Justin Helps Primer







	

Organism Life 1
	

Organism model Organism



	

Death Life



	

Reproduction Biology 149 37
	

Egg Reproduction

	

Sexual reproduction Reproduction 34 35
	

Sex (trait) Sexual reproduction 2
	

Female Sex

	

Male Sex



	

Why are there two sexes? Sexual reproduction

	

There are two sexes because of mitochondria Sexual reproduction

	

Sexually Sexual reproduction

	

Sexual selection Sexual reproduction 2
	

Mate choice Sexual selection

	

Courtship Sexual selection



	

Sexual arousal Sexual reproduction 10 6
	

Sexual fetish Sexual arousal 1
	

Pedophilia Sexual fetish



	

Sexy Sexual arousal 3
	

Reproductive cue Sexy 2
	

Human reproductive cue Reproductive cue 1
	

Cleavage Human reproductive cue









	

Orgasm Sexual reproduction

	

Sexual intercourse (make love, do it, screw, shag, fornicate, get laid, bone, make the beast with two backs, ride St George, horizontal refreshment, do the deed of darkness) Sexual reproduction 1
	

Gang bang Sexual intercourse



	

Sex toy Sexual reproduction 1
	

Dildo Sex toy



	

Sexual orientation Sexual reproduction 6
	

Transsexual Sexual orientation

	

Homosexuality Sexual orientation 3
	

Bisexuality Homosexuality

	

Homoeroticism Homosexuality

	

Lesbian Homosexuality



	

Coming out Sexual orientation



	

Promiscuity Sexual reproduction

	

Sexual organ Sexual reproduction 2
	

Penis Sexual organ

	

Vagina Sexual organ



	

Viviparity Sexual reproduction 24 2
	

Pregnancy Viviparity 1
	

Abortion Pregnancy









	

Medicine Biology 199 20
	

Pharmacy Medicine 192 19
	

Antimicrobial Pharmacy 2
	

Antibiotic Antimicrobial 1
	

Streptomycin (1948) Antibiotic





	

Drug Pharmacy 192 13
	

Addiction Drug 2
	

Drug addict Addiction

	

Drug tolerance Addiction



	

Recreational drug Drug 9
	

Drug liberalization Recreational drug

	

Bad trip Recreational drug

	

Drug traffic Recreational drug 1
	

Drug lord Drug traffic



	

List of recreational drugs Recreational drug 4
	

Cocaine List of recreational drugs

	

Marijuana List of recreational drugs

	

Heroin List of recreational drugs

	

Lysergic acid diethylamide List of recreational drugs







	

Pharmaceutical company Pharmacy 1
	

Merck Group Pharmaceutical company









	

Astronomy Natural science 14k 576
	

Amateur astronomy Astronomy 1
	

Good targets for amateur astronomy Amateur astronomy



	

Astronomical measurement unit Astronomy 95 6
	

Astronomical unit (AU, distance to the Sun) Astronomical measurement unit

	

Apparent magnitude Astronomical measurement unit 95 3
	

Brightest natural objects in the sky Apparent magnitude 2
	

Star outside the Milky Way Brightest natural objects in the sky

	

It is not possible to see stars outside of the Milky Way by naked eye Brightest natural objects in the sky





	

Proper motion Astronomical measurement unit



	

Astrophysics Astronomy 43 6
	

Cosmic ray Astrophysics 5
	

Particle discovered with cosmic rays Cosmic ray

	

Mountain used for cosmic ray experiments Cosmic ray

	

Ultra-high-energy cosmic ray Cosmic ray 2
	

Greisen-Zatsepin-Kuzmin limit Ultra-high-energy cosmic ray

	

Oh-My-God particle Ultra-high-energy cosmic ray







	

Age of the universe Astronomy 96 6
	

Big Bang Age of the universe 5
	

Cosmic microwave background (CMB) Big Bang

	

Expansion of the universe Big Bang 3
	

Cosmological event horizon Expansion of the universe

	

Expanding raisin bread model Expansion of the universe

	

Inflation (cosmology) Expansion of the universe







	

Astronomical object Astronomy 66 15
	

Galaxy Astronomical object

	

Messier object (1774) Astronomical object

	

Planetary system Astronomical object

	

Planet Astronomical object

	

Star Astronomical object 66 10
	

Double star Star

	

Star system Star 1
	

Polaris (433 ly, 1.8m) Star system



	

Stellar classification Star 66 6
	

Neutron star Stellar classification

	

Main sequence Stellar classification

	

Supernova Stellar classification

	

Black hole Stellar classification 2
	

Micro black hole Black hole

	

Black holes nearest to the Sun Black hole









	

Constellation Astronomy 3
	

IAU designated constellations Constellation

	

Asterism (astronomy) Constellation 1
	

Big Dipper Asterism





	

Space exploration Astronomy 2
	

Space exploration organization Space exploration 1
	

NASA Space exploration organization





	

Telescope Astronomy 26 5
	

Amateur telescope Telescope 26 4
	

Amateur telescope vendor Amateur telescope 26 3
	

Celestron Amateur telescope vendor 16 2
	

Celestron NexStar Celestron 1
	

Celestron NexStar 4SE Celestron NexStar











	

Virgo Supercluster Astronomy 13k 523
	

Virgo cluster Virgo Supercluster 4
	

Galaxy in the Virgo cluster Virgo cluster 3
	

Messier 49 (M49, 56 Mly, 8.4 m) Galaxy in the Virgo cluster

	

Messier 86 (M86, 52 Mly, 8.9 m) Galaxy in the Virgo cluster

	

Messier 87 (M87, 53 Mly, 8.6 m) Galaxy in the Virgo cluster





	

Local group Virgo Supercluster 13k 517
	

Galaxy in the Local Group Local group 1
	

Andromeda Galaxy (2.5 Mly, 3.44 m) Galaxy in the Local Group



	

Milky Way (185 x 2 kly) Local group 13k 514
	

Galaxies nearest the Milky Way Milky Way

	

Milky Way satellite galaxy Milky Way 1
	

Large Magellanic Cloud (14 kly, 0.9 m) Milky Way satellite galaxy



	

Sagittarius A Milky Way 1
	

Sagittarius A* (Black hole in center of Milky Way, 27 kly) Sagittarius A



	

Zone of Avoidance (ZOA) Milky Way

	

Arm of the Milky Way Milky Way 13k 507
	

Orion Arm (3500 x 10000 ly) Arm of the Milky Way 13k 506
	

Alpha Centauri (0.01 m) Orion Arm 1
	

Proxima Centauri (4 ly, 11 m) Alpha Centauri



	

Sirius (9 ly, -1.5 m) Orion Arm

	

Solar System Orion Arm 13k 502
	

Model of the solar system Solar System 2
	

Geocentric model Model of the solar system

	

Copernican heliocentrism Model of the solar system



	

Sun Solar System 1
	

Stars nearest to the Sun Sun



	

Planet in the Solar System Solar System 12k 496
	

Mercury (planet) Planet in the Solar System

	

Venus Planet in the Solar System

	

Earth Planet in the Solar System 12k 482
	

Continent Earth 12k 439
	

Continental drift Continent 1
	

Pangaea (335 Mya-200 Mya) Continental drift



	

List of continents Continent 12k 436
	

Americas List of continents 2k 83
	

North America Americas 376 51
	

Country in North America North America 207 50
	

Canada Country in North America

	

Mexico Country in North America 1
	

Mexican drug war Mexico



	

United States Country in North America 207 46
	

History of the United States United States 2
	

American Revolution (1765-1784, getting rid of the Brits) History of the United States

	

American Civil War (1861-1865, slavery) History of the United States



	

Law enforcement in the United States United States 1
	

Federal Bureau of Investigation Law enforcement in the United States



	

United States Armed Forces United States 23 3
	

Military doctrine of the United States United States Armed Forces 1
	

Rifleman's Creed Military doctrine of the United States



	

United States Air Force United States Armed Forces



	

United States Government United States 23 6
	

Independent agencies of the United States government United States Government 1
	

U.S. Securities and Exchange Commission Independent agencies of the United States government



	

United States Department of Defense (DoD) United States Government 23 3
	

The Pentagon United States Department of Defense

	

DARPA (1958) United States Department of Defense 1
	

ARPA DARPA







	

U.S. state United States 52 29
	

California U.S. state 12 10
	

San Francisco Bay California 6
	

San Francisco Bay Area San Francisco Bay 5
	

Berkeley, California San Francisco Bay Area

	

Palo Alto San Francisco Bay Area

	

San Francisco San Francisco Bay Area 1
	

LGBT culture in San Francisco San Francisco



	

Silicon Valley San Francisco Bay Area





	

City in California California 2
	

Los Angeles City in California

	

Santa Barbara City in California





	

Hawaii U.S. state

	

Illinois U.S. state 2
	

Champaign-Urbana metropolitan area Illinois

	

Chicago Illinois



	

Massachusetts U.S. state 1
	

Boston Massachusetts



	

Minnesota U.S. state

	

New Mexico U.S. state 2
	

Albuquerque, New Mexico New Mexico

	

Los Alamos, New Mexico New Mexico



	

New York (state) U.S. state 4
	

New York New York 2
	

Manhattan New York 1
	

Wall Street Manhattan





	

Long Island New York



	

Tennessee U.S. state

	

Utah U.S. state

	

Washington (state) U.S. state









	

South America Americas 1k 30
	

River in South America South America 1
	

Amazon River River in South America



	

Country in South America South America 1k 27
	

Brazil Country in South America 1k 26
	

Brazilian exchange students Brazil 2
	

Brazilian Student Association Brazilian exchange students

	

Ciência sem Fronteiras (Science without frontiers) Brazilian exchange students



	

Favela Brazil

	

States of Brazil Brazil 1k 8
	

São Paulo (state) States of Brazil 995 6
	

City in the State of  São Paulo São Paulo 3
	

Jundiaí City in the State of  São Paulo

	

Rio Claro, São Paulo City in the State of  São Paulo

	

Santos, São Paulo, Brazil City in the State of  São Paulo



	

São Paulo City São Paulo 1
	

Municipal Market of São Paulo São Paulo City





	

Rio de Janeiro (state) States of Brazil



	

History of Brazil Brazil 1
	

Military dictatorship in Brazil (1964-1985) History of Brazil



	

Politics of Brazil Brazil

	

2022 Brazilian general election Brazil

	

Demographics of Brazil Brazil 2
	

Japanese Brazilians Demographics of Brazil 1
	

Liberdade (district of São Paulo) Japanese Brazilians





	

Culture of Brazil Brazil 120 5
	

Brazilian cuisine Culture of Brazil 3
	

Brazilian creamy cornmeal cake Brazilian cuisine

	

Feijoada Brazilian cuisine

	

Pineapple jelly with cream Brazilian cuisine



	

Malandragem Culture of Brazil











	

Asia List of continents 8k 259
	

Asian meme Asia 1
	

High Expectations Asian Father Asian meme



	

Golden Crescent Asia

	

Russia Asia 1
	

Soviet Union Russia



	

East Asia Asia 8k 209
	

Asian fetish (Yellow fever) East Asia

	

Country in East Asia East Asia 8k 207
	

China Country in East Asia 7k 190
	

Sinophile China 2
	

Ciro Santilli's sinophily Sinophile

	

Sinologist Sinophile



	

Chinese culture China 7k 139
	

Chinese custom Chinese culture 1
	

Blood brother Chinese custom



	

Chinese festival Chinese culture

	

Dragon Boat Festival (5th day of 5th lunar month) Chinese culture 1
	

Dragon boat Dragon Boat Festival



	

Chinese numbered list Chinese culture 3
	

Four Beauties Chinese numbered list

	

Four arts Chinese numbered list

	

Four Treasures of the Study Chinese numbered list



	

Chinese male ideal Chinese culture 124 4
	

Junzi Chinese male ideal

	

Chinese scholar Chinese male ideal 2
	

Scholar-official Chinese scholar

	

Chinese scholar house Chinese scholar





	

Chinese art Chinese culture 7k 124
	

Chinese cinema Chinese art 2
	

Chinese television drama Chinese cinema

	

Cinema of Hong Kong Chinese cinema



	

Chinese cuisine Chinese art 78 9
	

Chinese regional cuisine Chinese cuisine 1
	

Eight Chinese Cuisines Chinese regional cuisine



	

Chinese food Chinese cuisine 6
	

Baijiu (Chinese rice liquor) Chinese food

	

Century egg Chinese food

	

Congee Chinese food

	

Douhua Chinese food

	

Mantou Chinese food

	

Zongzi Chinese food





	

Chinese literature Chinese art 5k 51
	

Classic Chinese Novels Chinese literature 5k 39
	

Four Great Classic Novels (si4 da4 ming2 zhu4) Classic Chinese Novels 5k 38
	

Journey to the West Four Great Classic Novels 124 6
	

Journey to the West character Journey to the West 3
	

Zhu Bajie (pig) Journey to the West character

	

Sun Wukong Journey to the West character

	

Tang Sanzang (monk) Journey to the West character



	

Journey to the West adaptation Journey to the West 1
	

Journey to the West (1986 TV series, 25 x 50 min) Journey to the West adaptation





	

Romance of the Three Kingdoms (1300-1400, san1guo2 yan3yi4) Four Great Classic Novels 3
	

Romance of the Three Kingdoms (1994 TV series) Romance of the Three Kingdoms

	

Romance of the Three Kingdoms event Romance of the Three Kingdoms 1
	

Oath of the Peach Garden Romance of the Three Kingdoms event





	

Water Margin (14th century) Four Great Classic Novels 390 26
	

Water Margin quote Water Margin

	

Water Margin English translation Water Margin 1
	

Water Margin translation by Sidney Shapiro (1980) Water Margin English translation



	

Water Margin character Water Margin 99 12
	

Grand Commander Hou Water Margin character

	

Gao Qiu (evil soccer player) Water Margin character

	

Lin Chong (lance instructor of the 800,000 Imperial Guards) Water Margin character 1
	

Lin Chong scene Lin Chong



	

Lu Zhishen (converted to Buddhist monk to escape justice) Water Margin character 3
	

Lu Zhishen scene Lu Zhishen 2
	

Lu Zhishen uproots willow tree Lu Zhishen scene

	

Lu Zhishen saves Lin Chong Lu Zhishen scene





	

Song Jiang (rebel leader) Water Margin character

	

Sun Erniang (103, human meat mantou lady!) Water Margin character

	

Wang Jin (Water Margin character, officer persecuted by Gao Qiu) Water Margin character

	

Yang Zhi (Water Margin, Blue Faced Beast) Water Margin character



	

Water Margin location Water Margin 2
	

The Capital (Water Margin location) Water Margin location

	

Mount Liang Water Margin location



	

Water Margin scene Water Margin 1
	

Grand Commander Hou releases the 108 demons Water Margin scene



	

Water Margin adaptation Water Margin 1
	

The Water Margin (1973 TV series, Japanese) Water Margin adaptation



	

The Water Margin (1998 TV series, 46 x 45 min) Water Margin

	

108 Stars of Destiny Water Margin 1
	

108 Stars of Destiny women 108 Stars of Destiny









	

Chinese book Chinese literature 207 10
	

Huainanzi (2nd BC) Chinese book 1
	

The old man lost his horse Huainanzi



	

Strange Tales from a Chinese Studio (1766) Chinese book 76 7
	

Pu Songling (1640-1715) Strange Tales from a Chinese Studio

	

Strange Tales from a Chinese Studio story Strange Tales from a Chinese Studio 1
	

The Great Sage, Heaven's Equal (Strange Tales from a Chinese Studio story, 11.4, 齐天大圣) Strange Tales from a Chinese Studio story



	

Strange Tales from a Chinese Studio film adaptation Strange Tales from a Chinese Studio 22 3
	

A Chinese Ghost Story (1987) Strange Tales from a Chinese Studio film adaptation 1
	

A Chinese Ghost Story sutra A Chinese Ghost Story



	

Painted Skin (1992 film) Strange Tales from a Chinese Studio film adaptation









	

Chinese traditional music Chinese art 992 46
	

The best Chinese traditional instrumental music Chinese traditional music 1
	

Ten ancient famous songs of China The best Chinese traditional instrumental music



	

Chinese musical instrument Chinese traditional music 787 38
	

Dizi (instrument, Chinese transversal flute) Chinese musical instrument

	

Erhu (two string bowed) Chinese musical instrument 107 6
	

Erhu piece Erhu 2
	

Reflections of the Moon on Erquan (er4 quan2 ying4 yue4) Erhu piece

	

Suwu herding sheep Erhu piece



	

Erhu player Erhu 2
	

Abing (blind erhu player, 1893-1950) Erhu player

	

Song Fei (Erhu, 1969) Erhu player





	

Guqin (seven string plucked) Chinese musical instrument 415 11
	

Guqin player Guqin 2
	

Bo Ya (Warring States period) Guqin player

	

Zhang Ziqian (1899-1991) Guqin player



	

Guqin bibliography Guqin 1
	

silkqin.com Guqin bibliography



	

Guqin piece Guqin 5
	

Melody of Longshuo (Dragon Soaring Melody) Guqin piece

	

High Mountain and Flowing Water Guqin piece

	

The book binding broke three times Guqin piece

	

Dialog between Fisherman and Woodcutter (yu2 qiao2 wen4 da2) Guqin piece

	

Li sao (Guqin song, li2 sao1) Guqin piece





	

Guzheng (21-26 string plucked) Chinese musical instrument 80 3
	

Guzheng piece Guzheng 2
	

Jackdaw Playing With Water (han2 ya1 xi4 shui3) Guzheng piece

	

Ripples by ripples Guzheng piece





	

Pipa (four string plucked) Chinese musical instrument 137 8
	

Pipa piece Pipa 4
	

Ambush from ten sides (shi2 mian4 mai2 fu2) Pipa piece

	

White snow in sunny spring (yang2 chun1 bai2 xue3) Pipa piece

	

Dance of the Yi People Pipa piece

	

Dragon boat (pipa piece, 龙船) Pipa piece



	

Pipa player Pipa 2
	

Liu Dehai (1937-2020) Pipa player

	

Wu Man Pipa player





	

Suona Chinese musical instrument 14 2
	

Suona piece Suona 1
	

A Hundred Birds Pay Homage to the Phoenix (bai3 niao3 chao2 feng4) Suona piece





	

Xun (Instrument, vessel flute) Chinese musical instrument

	

Xun flute (Instrument) Chinese musical instrument



	

Chinese traditional music label Chinese traditional music 1
	

China Record Corporation Chinese traditional music label



	

Chinese traditional music album Chinese traditional music 1 2
	

Masters Of Traditional Chinese Music (album, 2004) Chinese traditional music album 1
	

Master Of Traditional Chinese Music: guqin Masters Of Traditional Chinese Music







	

Chinese painting Chinese art 17 8
	

Chinese traditional painting Chinese painting 10 5
	

Bird-and-flower painting Chinese traditional painting

	

Chinese traditional painting shape Chinese traditional painting 3
	

Handscroll (shou3 juan3) Chinese traditional painting shape

	

Hanging scroll Chinese traditional painting shape

	

Fan painting Chinese traditional painting shape





	

Chinese painter Chinese painting 1
	

Xie Shichen (1488-?) Chinese painter





	

Chinese poetry Chinese art 2
	

Classical Chinese poetry form Chinese poetry 1
	

Qijue (qi1 jue2) Classical Chinese poetry form









	

Politics of China China 9
	

Chinese policy Politics of China 1
	

One Child Policy (1980-2015) Chinese policy



	

Chinese government Politics of China 6
	

Chinese Communist Party (CCP) Chinese government

	

Chinese politician Chinese government 2
	

Mao Zedong Chinese politician

	

Xi Jinping Chinese politician



	

Chinese government media Chinese government 1
	

China Central Television Chinese government media







	

Chinese company China 2
	

Baidu Chinese company

	

Baidu Baike Chinese company



	

Chinese currency China

	

Sycee (boat-shaped gold or silver ingots) China

	

Chinese game China 1
	

Cuju Chinese game



	

Chinese garden China 2
	

Four Gentlemen (Plum, orchid, bamboo, chrysanthemum) Chinese garden

	

Stone garden (jia3 shan1) Chinese garden



	

Chinese history China 7 10
	

Chinese dynasty Chinese history 9
	

CCP dynasty (1945-) Chinese dynasty 2
	

Tiananmen Square Protests (1989) CCP dynasty 1
	

Tank Man Tiananmen Square Protests





	

Qing dynasty (1636-1912, qinq1 chao2) Chinese dynasty

	

Ming dynasty (1368-1644, ming2 chao2) Chinese dynasty

	

Song dynasty (960-1279, song1 chao2) Chinese dynasty

	

Tang dynasty (618-683, 705-904, tang2 chao2) Chinese dynasty

	

Warring States period (475 BC - 221 BC) Chinese dynasty 1
	

Chu (state, South East, Shanghai, chu3) Warring States period







	

Chinese measurement unit China 2
	

Traditional Chinese timekeeping Chinese measurement unit

	

Tael (~50 g) Chinese measurement unit



	

Chinese website China 2
	

Bilibili (Chinese YouTube) Chinese website

	

Mojim Chinese website



	

Province of China China 8 4
	

Shanxi Province of China

	

Shandong Province of China 8 2
	

City in Shandong Shandong 1
	

Kaifeng City in Shandong







	

Demographics of China China 4
	

Sex-ratio imbalance in China Demographics of China

	

Ethnic minorities in China Demographics of China 2
	

List of Chinese ethnic minorities Ethnic minorities in China 1
	

Yi people List of Chinese ethnic minorities









	

Japan Country in East Asia 110 8
	

City in Japan Japan 1
	

Tokyo City in Japan



	

Culture of Japan Japan 1
	

Seppuku Culture of Japan



	

Japanese literature Japan 39 2
	

Hagakure (葉隱) Japanese literature 1
	

Matters of small concern should be treated seriously Hagakure





	

Chinese thing better known in the West as Japanese Japan



	

Korea Country in East Asia 3
	

Korean art Korea

	

Korean drama Korea

	

Kimchi Korea



	

Taiwan Country in East Asia 2
	

City in Taiwan Taiwan 1
	

Taipei City in Taiwan









	

South Asia Asia 210 29
	

Country in South Asia South Asia 210 28
	

India Country in South Asia 198 25
	

Indian cuisine India 1
	

Thali Indian cuisine



	

Indian classical music India 114 20
	

Raga Indian classical music

	

Raga by time of the day Indian classical music 9 2
	

Evening raga Raga by time of the day 1
	

Puriya Evening raga





	

Indian classical music trope type Indian classical music 1
	

Jugalbandi (Power duo) Indian classical music trope type



	

Indian classical musician Indian classical music

	

Indian classical musician by instrument Indian classical music 24 2
	

Indian classical singer Indian classical musician by instrument 1
	

Jasraj Indian classical singer





	

Classical Indian musical instrument Indian classical music 13 9
	

Shehnai Classical Indian musical instrument

	

Sitar Classical Indian musical instrument 2
	

Sitar player Sitar 1
	

Ravi Shankar Sitar player





	

Tabla Classical Indian musical instrument 8 4
	

Tabla player Tabla 3
	

Zakir Hussain (Musician) Tabla player 1
	

Ustad Zakir Hussain



	

Alla Rakha (1919-2000) Tabla player









	

Indian politician India 1
	

Mahatma Gandhi Indian politician





	

Pakistan Country in South Asia 1
	

Muhammad Iqbal Pakistan







	

Southeast Asia Asia 6
	

Golden Triangle (Southeast Asia) Southeast Asia

	

Country in Southeast Asia Southeast Asia

	

Vietnam Southeast Asia

	

Oceania Southeast Asia 2
	

Country in Oceania Oceania 1
	

Australia Country in Oceania







	

West Asia Asia 108 6
	

Country in West Asia West Asia 61 5
	

Afghanistan Country in West Asia

	

Iran Country in West Asia

	

Israel Country in West Asia 1
	

West Bank Israel



	

Turkey Country in West Asia







	

Europe List of continents 2k 91
	

Geography of Europe Europe 1
	

Alps Geography of Europe



	

European balance of power Europe 1
	

Concert of Europe (19th century) European balance of power



	

European Union Europe 2
	

The European Union is a failure European Union

	

Europe cookie law European Union



	

Western World Europe

	

Country in Europe Europe 2k 82
	

Austria Country in Europe 1
	

Fugging, Upper Austria Austria



	

Netherlands Country in Europe 4
	

City in the Netherlands Netherlands 1
	

Eindhoven City in the Netherlands



	

History of the Netherlands Netherlands 1
	

Dutch Golden Age (17th c.) History of the Netherlands





	

France Country in Europe 15 2
	

Paris France 1
	

Place de la République Paris





	

Germany Country in Europe 6 5
	

Adolf Hitler Germany 2
	

Nazism Adolf Hitler 1
	

Nazi Germany Nazism





	

City in Germany Germany 1
	

Hamburg City in Germany





	

Greece Country in Europe

	

Italy Country in Europe

	

Kosovo Country in Europe 1
	

Kosovo War Kosovo



	

Spain Country in Europe

	

Switzerland Country in Europe

	

United Kingdom Country in Europe 2k 58
	

Geographical division of the United Kingdom United Kingdom 409 27
	

Geographical division of England Geographical division of the United Kingdom

	

City in the United Kingdom Geographical division of the United Kingdom 1
	

Brighton City in the United Kingdom



	

Counties of the United Kingdom Geographical division of the United Kingdom 282 11
	

Historic counties of England Counties of the United Kingdom

	

Administrative counties of England Counties of the United Kingdom

	

Cambridgeshire (Cambs) Counties of the United Kingdom 144 3
	

Cambridge Cambridgeshire 2
	

Cycling landscape of Cambridge's surroundings Cambridge

	

River Cam Cambridge





	

Greater London Counties of the United Kingdom 39 2
	

London Greater London 1
	

City of London London





	

West Midlands (county) Counties of the United Kingdom 1
	

Coventry West Midlands





	

British Overseas Territories Geographical division of the United Kingdom

	

Countries of the United Kingdom Geographical division of the United Kingdom 3
	

England Countries of the United Kingdom 2
	

History of England England 1
	

Anglo-Saxons History of England







	

Regions of England Geographical division of the United Kingdom 119 6
	

South East England Regions of England 119 5
	

County in South East England South East England 119 4
	

Oxfordshire (Oxon) County in South East England 3
	

Pendon Museum Oxfordshire

	

Oxford Oxfordshire 1
	

River Cherwell Oxford













	

Politics of the United Kingdom United Kingdom 7 10
	

Brexit Politics of the United Kingdom

	

British political party Politics of the United Kingdom 1
	

Monster Raving Loony Party British political party



	

British politician Politics of the United Kingdom 1
	

Winston Churchill British politician



	

Government of the United Kingdom Politics of the United Kingdom 4
	

UK Research and Innovation Government of the United Kingdom 3
	

Innovate UK UK Research and Innovation

	

UK National Quantum Technologies Programme UK Research and Innovation

	

Science and Technology Facilities Council (STFC) UK Research and Innovation







	

British custom United Kingdom 1
	

British pragmatism British custom



	

Climate of the United Kingdom United Kingdom

	

Transportation in the United Kingdom United Kingdom 572 7
	

Cycling in the United Kingdom Transportation in the United Kingdom 412 4
	

Cycling UK Cycling in the United Kingdom

	

UK cycle route Cycling in the United Kingdom 2
	

National Cycle Network UK cycle route

	

The National Byway UK cycle route





	

Rail transport in Great Britain Transportation in the United Kingdom 1
	

Beeching cuts Rail transport in Great Britain





	

Education in the United Kingdom United Kingdom 37 5
	

Charity school Education in the United Kingdom

	

Public school (united-kingdom) Education in the United Kingdom 3
	

Public Schools Act 1868 Public school

	

List of public schools in the United Kingdom Public school 1
	

Eton college List of public schools in the United Kingdom







	

Monarchy of the United Kingdom United Kingdom

	

Entrepreneurship in the United Kingdom United Kingdom



	

Portugal Country in Europe









	

Moon Earth 1
	

Giant-impact hypothesis Moon



	

Earth science Earth 91 39
	

Geologic time scale Earth science 86 20
	

Age of Earth (4.5 Bya) Geologic time scale

	

Extinction event Geologic time scale 3
	

Cretaceous-Paleogene extinction event (66 Mya, Chicxulub crater meteor) Extinction event

	

Permian-Triassic extinction event (252 Mya, Siberian Traps volcanoes) Extinction event

	

Great Oxidation Event (2.5 Bya) Extinction event



	

Geologic time scale hierarchy Geologic time scale 79 14
	

Eon Geologic time scale hierarchy 53 11
	

Phanerozoic (541 Mya-today, visible life) Eon 51 7
	

Cenozoic (65 Bya - today, new life, K-Pg Extinction - today) Phanerozoic 23 4
	

Paleolithic (3.3 Mya - 12 kya, tools) Cenozoic

	

Quaternary (2.5 Mya - today, humans) Cenozoic 2
	

Holocene (12 kya - agriculture - today) Quaternary

	

Pleistocene (2.5 Mya - 12 kya, humans emerge - agriculture) Quaternary





	

Mesozoic (252 Bya - 65 Mya, middle life, P-T Extinction to K-Pg Extinction, dinosaurs) Phanerozoic

	

Paleozoic (541 Mya - 252 Mya, old life, Cambrian explosion to P-T Extinction) Phanerozoic



	

Proterozoic (2.5 Bya - 541 Mya, old life, oxygen to Cambrian explosion) Eon

	

Archean (4-2.5 Bya, ancient life) Eon

	

Hadean (4.5-4 Bya, Hell, no life) Eon



	

Era Geologic time scale hierarchy

	

Period (geology) Geologic time scale hierarchy





	

Atmospheric science Earth science 5
	

Climatology Atmospheric science 2
	

Climate change Climatology 1
	

Global warming Climate change





	

Meteorology Atmospheric science 1
	

Rain Meteorology





	

Geology Earth science

	

Mineralogy Earth science 5 10
	

Mineral Mineralogy 5 4
	

Rock (geology) Mineral 5 3
	

Sedimentary rock Rock

	

List of rocks Rock 1
	

Limestone List of rocks







	

Mine Mineralogy 3
	

Mining Mine

	

List of mines Mine 1
	

Jáchymov List of mines





	

Ore Mineralogy







	

Mars Planet in the Solar System 13 3
	

Mars exploration Mars 2
	

Mars sample-return mission Mars exploration

	

Human mission to Mars Mars exploration





	

Jupiter Planet in the Solar System 1
	

Galilean moons (1610) Jupiter



	

Saturn (antiquity, rings 1655) Planet in the Solar System

	

Uranus (1781) Planet in the Solar System

	

Neptune (1846) Planet in the Solar System

	

Dwarf planet in the solar system Planet in the Solar System 1
	

Pluto (1930) Dwarf planet in the solar system



















	

Laboratory Natural science 8
	

Cleanroom Laboratory 1
	

ISO cleanroom level Cleanroom



	

Laboratory simulation Laboratory

	

Laboratory equipment manufacturer Laboratory 4
	

Thermo Fisher Scientific (2006-) Laboratory equipment manufacturer 3
	

Fisher Scientific (1902-) Thermo Fisher Scientific 1
	

Fisher Scientific product Fisher Scientific



	

Thermo Electron (1956-) Thermo Fisher Scientific







	

Natural science YouTube channel Natural science 1
	

The Thought Emporium Natural science YouTube channel





	

Linguistics Science 526 141
	

Dictionary Linguistics 10 2
	

Online dictionary Dictionary 1
	

Urban Dictionary Online dictionary





	

Register (sociolinguistics) Linguistics 1
	

Term of endearment Register



	

Part of speech Linguistics 5
	

Lexical category Part of speech

	

Noun Part of speech 3
	

Name Noun 2
	

Personal name Name 1
	

Middle name Personal name









	

Etymology Linguistics 4
	

Morphology (linguistics) Etymology 2
	

Inflection Morphology 1
	

Diminutive Inflection





	

Neologism Etymology



	

Phonetics Linguistics 1
	

Homonym (Same sound or spelling bu different meaning) Phonetics



	

Semantics Linguistics 1
	

Synonym Semantics



	

Figure of speech Linguistics 4
	

Innuendo Figure of speech 1
	

Sexual innuendo Innuendo



	

Slang Figure of speech

	

Euphemism Figure of speech



	

Linguist Linguistics 1
	

Charles Kay Ogden Linguist



	

Lingua franca Linguistics

	

Natural language Linguistics 8 5
	

Constructed language Natural language 8 4
	

Controlled language Constructed language 8 3
	

Controlled English Controlled language 2
	

Basic English Controlled English

	

Learning English Controlled English









	

Writing system Linguistics 394 60
	

Transcription (linguistics) Writing system 1
	

Transliteration Transcription



	

Logogram Writing system 51 4
	

Chinese character Logogram 24 3
	

Chinese punctuation Chinese character 1
	

Reference mark (※) Chinese punctuation



	

Cursive script (East Asia) Chinese character





	

Phonemic orthography Writing system 343 52
	

Syllabary Phonemic orthography 24 3
	

Abugida Syllabary 2
	

Abjad Abugida

	

Devanagari Abugida





	

Alphabet Phonemic orthography 205 44
	

Diacritic Alphabet

	

Cyrillic script Alphabet

	

Greek alphabet Alphabet 12
	

Beta (B, β, B) Greek alphabet

	

Gamma (Γ, γ, C, G) Greek alphabet

	

Delta (letter, Δ, δ, D) Greek alphabet

	

Epsilon (letter, E, ϵ, ε, E) Greek alphabet

	

Zeta (letter, Z, ζ, Z) Greek alphabet

	

Eta (letter, H, η, H) Greek alphabet

	

Mu (letter, M, μ, M) Greek alphabet

	

Nu (letter, N, ν, N) Greek alphabet

	

Pi (letter, Π, π, P) Greek alphabet

	

Rho (P, ρ, R) Greek alphabet

	

Phi (Φ, ϕ, φ, F) Greek alphabet

	

Psi (Greek, Ψ, ψ) Greek alphabet



	

Latin alphabet Alphabet 28
	

History of the Latin alphabet Latin alphabet 1
	

Historical correspondence between Latin and Greek History of the Latin alphabet



	

Latin letter Latin alphabet 25
	

A Latin letter

	

B Latin letter

	

C Latin letter

	

D Latin letter

	

F Latin letter

	

G Latin letter

	

H Latin letter

	

I Latin letter

	

J Latin letter

	

K Latin letter

	

L Latin letter

	

M Latin letter

	

N Latin letter

	

O Latin letter

	

P Latin letter

	

Q Latin letter

	

R Latin letter

	

S Latin letter

	

T Latin letter

	

U Latin letter

	

V Latin letter

	

W Latin letter

	

X Latin letter

	

Y Latin letter

	

Z Latin letter







	

Punctuation Phonemic orthography 2
	

At sign (@) Punctuation

	

Double quotes (") Punctuation







	

List of languages Linguistics 78 45
	

Indo-European language List of languages 72 38
	

Arabic Indo-European language

	

English (language) Indo-European language 30 10
	

English idiom English 3
	

If it ain't broke, don't fix it English idiom

	

Polish a turd English idiom

	

Take the gloves off English idiom



	

English slang English 3
	

Meh English slang

	

No pun intended English slang

	

Original gangster English slang



	

Regional accents of English English 1
	

Received Pronunciation Regional accents of English





	

German (language) Indo-European language

	

Greek (language) Indo-European language 28 4
	

Greek root (μόνος) Greek 1
	

Mono (μόνος) Greek root



	

Greek word Greek 1
	

Kudos Greek word





	

Hindi Indo-European language

	

Polish (language) Indo-European language 14 2
	

Polish letter Polish 1
	

Ł (wa, wo) Polish letter





	

Romance language Indo-European language 15
	

Latin Romance language 9
	

Latin phrase Latin 8
	

Cf. (confer, compare with) Latin phrase

	

De novo (of new, from scratch) Latin phrase

	

Et aliī (and others) Latin phrase

	

Id est (i.e., that is, in other words) Latin phrase

	

In vitro (in a glass, artificial) Latin phrase

	

In vivo (in life, natural) Latin phrase

	

Nota bene (NB., note well, note that) Latin phrase

	

Sic Latin phrase





	

French (language) Romance language

	

Italian (language) Romance language

	

Portuguese (language) Romance language 1
	

Brazilian Portuguese Portuguese



	

Spanish (language) Romance language





	

Japanese (language) List of languages

	

Sino-Tibetan language List of languages 4
	

Chinese (language) Sino-Tibetan language 3
	

Chengyu Chinese

	

Chinese slang Chinese 1
	

Shabi Chinese slang











	

Scientific method Science 24k 312
	

Experiment Scientific method 1
	

Thought experiment Experiment



	

Conceptual model Scientific method 35 3
	

Simulation Conceptual model 35 2
	

Simulation software Simulation 1
	

Physics engine Simulation software







	

Social science Scientific method 24k 305
	

Country Social science 2
	

First World Country

	

Micronation Country



	

Globalization Social science 2
	

Internationalism Globalization

	

Globalization reduces the power of governments Globalization



	

History Social science 6
	

Middle Ages History

	

Age of Enlightenment History

	

Museum History 3
	

Computer museum Museum 2
	

Computer History Museum (Mountain View, California) Computer museum

	

The Centre for Computing History (Cambridge, UK) Computer museum







	

Meme Social science 19 4
	

Ain't Nobody Got Time For That Meme

	

Porn meme Meme 1
	

Gay porn meme Porn meme



	

Rickrolling Meme



	

Politics Social science 865 20
	

Politician Politics 1
	

The artist and the politician Politician



	

Political party Politics 3
	

Joke party Political party

	

Political donation Political party

	

Ban political donations Political party



	

Activism Politics 1
	

Slacktivism Activism



	

Politics of Europe Politics 3
	

Politics of France Politics of Europe 2
	

French politician Politics of France 1
	

Napoleon French politician







	

Politics of the United States Politics 702 6
	

American politician Politics of the United States 24 2
	

Donald Trump American politician 1
	

The deplatforming of Donald Trump (2021) Donald Trump





	

Political parties in the United States Politics of the United States 2
	

Democratic Party (United States) Political parties in the United States

	

Republican Party (United States) Political parties in the United States





	

Nationalism Politics



	

Philosophy Social science 5
	

Simulation hypothesis Philosophy 2
	

Evil demon Simulation hypothesis

	

Dream argument Simulation hypothesis



	

Philosopher Philosophy 1
	

Eratosthenes Philosopher





	

Idealism Social science 1
	

Pragmatism Idealism



	

Religion Social science 1k 147
	

Abrahamic religion Religion 716 70
	

Amen Abrahamic religion

	

Christianism Abrahamic religion 491 44
	

Trinity Christianism

	

The Church of Jesus Christ of Latter-day Saints Christianism

	

Jewish Christian Christianism

	

Bible Christianism 112 18
	

Old Testament Bible

	

New Testament Bible 27 12
	

New Testament passage New Testament 1
	

Transfiguration of Jesus New Testament passage



	

New Testament part New Testament 6 9
	

Gospel New Testament part 3
	

Synoptic Gospels Gospel

	

Gospel of Matthew (book 1) Gospel

	

Gospel of John (book 4) Gospel



	

Acts of the Apostles (5th book) New Testament part

	

Pauline epistles New Testament part 1
	

Epistle to the Romans Pauline epistles



	

Book of Revelation (27) New Testament part 1
	

Number of the beast Book of Revelation







	

Version of the bible Bible 3
	

New International Version (NIV, 1978) Version of the bible

	

King James Version (1611-) Version of the bible

	

Freely licensed Bibles Version of the bible





	

Christian denomination Christianism 10 6
	

Catholic Church Christian denomination 10 3
	

Catholic prayer Catholic Church 1
	

Divine Praises (1797) Catholic prayer



	

Indulgence Catholic Church



	

Protestantism Christian denomination

	

Church of England (C of E) Christian denomination



	

Jesus Christianism 255 14
	

Jesus Christ Superstar (1973) Jesus

	

John the Baptist Jesus

	

Apostle Jesus 64 5
	

Twelve Apostles Apostle 3
	

Commissioning of the Twelve Apostles Twelve Apostles

	

Saint Peter Twelve Apostles

	

Andrew the Apostle Twelve Apostles



	

Apostle not in the Twelve Apostle



	

Quote by Jesus Jesus 5
	

As iron sharpens iron, so one person sharpens another Quote by Jesus

	

Fishers of men Quote by Jesus

	

Man shall not live by bread alone Quote by Jesus

	

Enter through the narrow gate Quote by Jesus

	

The truth will set you free Quote by Jesus







	

Islam Abrahamic religion 54 10
	

Islam character Islam

	

Kaaba Islam

	

Ramadan Islam

	

Quran Islam 4
	

Quran character Quran 1
	

Muhammad Quran character



	

Quran passage Quran 1
	

Isra and Mi'raj Quran passage





	

Islamic sect Islam 1
	

Gülen movement Islamic sect





	

Judaism Abrahamic religion 29 12
	

Synagogue Judaism

	

Hebrew Bible Judaism 29 9
	

Version of the Hebrew Bible Hebrew Bible 1
	

Septuagint (ancient Greek translation of the Hebrew Bible) Version of the Hebrew Bible



	

Hebrew Bible character Hebrew Bible 6
	

Abraham Hebrew Bible character

	

Cyrus the Great (600 BC - 530 BC) Hebrew Bible character 2
	

Cyrus the Great Day (October 29th) Cyrus the Great

	

Tomb of Cyrus Cyrus the Great



	

Satan Hebrew Bible character 1
	

Satanism Satan







	

Talmud Judaism





	

Agnosticism Religion

	

Atheism Religion

	

Cult Religion 6
	

Orange Papers Cult

	

Cult leader Cult

	

Prophet Cult

	

List of cults Cult 2
	

Aum Shinrikyo List of cults 1
	

Shoko Asahara Aum Shinrikyo







	

Free will Religion

	

God Religion 1
	

Godlike God



	

Hell Religion 2
	

Heaven Hell

	

Purgatory Hell



	

Legendary creature Religion 2
	

Angel Legendary creature

	

Devil Legendary creature



	

Parody religion Religion 1
	

Tacoism Parody religion



	

Sin Religion

	

New Age Religion

	

New Religious Movement Religion

	

Esalen Institute Religion

	

Saint Religion 1
	

Catholic Saint Saint



	

Self-help Religion 1
	

Deep work Self-help



	

Theodicy Religion

	

List of religions Religion 648 46
	

Buddhism List of religions 207 28
	

Alan Watts Buddhism

	

Amitābha (E1 mi2 to2 fo2) Buddhism

	

Schools of Buddhism Buddhism 168 16
	

Theravada Schools of Buddhism 25 7
	

Pali Canon Theravada 24 6
	

Vinaya Pitaka (1st Pitaka, Monastic rules) Pali Canon

	

Sutta Piṭaka (2nd Pitaka, Teachings) Pali Canon

	

Abhidhamma Pitaka (3rd Pitaka, psychology, review article) Pali Canon 24 3
	

Puggalapannatti (3.4) Abhidhamma Pitaka 2
	

Division of human types by two (3.4.2) Puggalapannatti

	

Which two persons are hard to satisfy? (3.4.2.21) Puggalapannatti









	

Mahayana Schools of Buddhism 98 7
	

Zen Mahayana 95 4
	

Koan Zen 43 3
	

Great doubt (Daigo) Koan 1
	

Great doubt, great understanding Great doubt



	

The Gateless Barrier (1228) Koan





	

Mahayana sutra Mahayana 1
	

Diamond Sutra Mahayana sutra







	

Dharma Buddhism

	

Dharma name Buddhism

	

Maitreya Buddhism

	

Meditation Buddhism

	

Nirvana Buddhism

	

Middle Way Buddhism

	

Noble Eightfold Path Buddhism

	

Samsara Buddhism

	

Sand mandala Buddhism



	

Confucianism (ru2 tiao4) List of religions 2
	

Analects (论语) Confucianism 1
	

Analects translation by Robert Eno (2015) Analects





	

Falun Gong List of religions 1
	

Epoch times Falun Gong



	

Hinduism List of religions 3
	

Maya (religion) Hinduism

	

Mahabharata Hinduism 1
	

Bhagavad Gita Mahabharata





	

Scientology List of religions

	

Sikhism List of religions 1
	

Gurdwara Sikhism



	

Taoism List of religions 92 4
	

Zhuang Zhou (Zhuangzi, zhuang1 zhou1) Taoism

	

Zhuangzi (庄子) Taoism 1
	

Butterfly dream Zhuangzi



	

Yin and yang Taoism







	

Social norm Social science 218 6
	

Shibboleth Social norm

	

Political correctness Social norm 204 4
	

Ridiculous cases of political correctness censorship Political correctness 73 3
	

Replacement of master and slave terminology from technology Ridiculous cases of political correctness censorship 1
	

GitHub's replacement of master branch with main (2020) Replacement of master and slave terminology from technology



	

Magic the gathering's banning of 7 cards due to "racism" (2020) Ridiculous cases of political correctness censorship







	

Society Social science 1
	

Military-industrial complex Society



	

War Social science 21k 100
	

A Small Talent for War War

	

Military technology War 2
	

Concertina wire Military technology

	

Electronic warfare (EW) Military technology



	

Cold War (1947-1991) War

	

Espionage War 21k 86
	

Counterintelligence Espionage

	

Mole (espionage) Espionage

	

Spycraft Espionage 1
	

Cutout (espionage) Spycraft



	

Five Eyes Espionage

	

Intelligence Gathering Espionage 2
	

Open-source intelligence Intelligence Gathering

	

Intelligence analysis Intelligence Gathering



	

Secret service Espionage 21k 77
	

Intelligence agency Secret service 21k 76
	

Central Intelligence Agency Intelligence agency 20k 69
	

CIA 2010 covert communication websites (Iran, China) Central Intelligence Agency 16k 68
	

List of websites CIA 2010 covert communication websites

	

Selected screenshots CIA 2010 covert communication websites

	

USA spying on its own allies CIA 2010 covert communication websites

	

Methodology CIA 2010 covert communication websites 12k 48
	

Gathering key points from the articles Methodology

	

The Reuters websites Methodology

	

Fingerprints Methodology

	

IP range search Methodology 317 3
	

Hits without nearby IP hits IP range search 1
	

Possible hits that are too broken to be sure Hits without nearby IP hits



	

Hits with nearby IP hits IP range search



	

TODO Methodology 91 4
	

Find missing hits in IP ranges TODO

	

How did Alexa find the domains? TODO

	

Non .com .net TLDs TODO 1
	

Are there .org hits? Non .com .net TLDs





	

Data sources Methodology 3k 25
	

Reuters article (2022-09-29) Data sources

	

Wayback Machine Data sources 469 4
	

Wayback Machine CDX scanning Wayback Machine 2
	

Wayback Machine CDX scanning with Tor parallelization Wayback Machine CDX scanning

	

JS CDX scanning Wayback Machine CDX scanning



	

Wayback Machine crawl date search Wayback Machine



	

viewdns.info Data sources

	

DNS Census 2013 Data sources 218 6
	

2013 DNS Census virtual host cleanup DNS Census 2013 1
	

2013 DNS Census virtual host cleanup heuristic keyword searches 2013 DNS Census virtual host cleanup



	

2013 DNS census MX records DNS Census 2013

	

2013 DNS census secureserver.net MX records intersection 2013 DNS Census virtual host cleanup DNS Census 2013

	

2013 DNS census NS records DNS Census 2013

	

2013 DNS census SOA records DNS Census 2013



	

dnshistory.org Data sources

	

securitytrails.com Data sources

	

Common Crawl Data sources

	

Internet Census 2012 Data sources 2
	

2012 Internet Census hostprobes Internet Census 2012

	

2012 Internet Census icmp_ping Internet Census 2012



	

tb0hdan/domains Data sources

	

Expired domain trackers Data sources 1
	

club.domain.cn Expired domain trackers



	

"Mass Deface III" pastebin Data sources

	

ipinf.ru Data sources



	

Reverse engineering Methodology 426 8
	

Communication mechanism Reverse engineering

	

CGI comms Reverse engineering 2
	

CGI comms variant CGI comms

	

SSL certificate CGI comms



	

JavaScript reverse engineering Reverse engineering 42 3
	

JavaScript with SHAs JavaScript reverse engineering 1
	

iraniangoals.com JavaScript reverse engineering JavaScript with SHAs



	

feedsdemexicoyelmundo.com JavaScript reverse engineering JavaScript reverse engineering





	

Google searches for known domains and IPs Methodology



	

Breakthroughs CIA 2010 covert communication websites 673 4
	

Non Reuters ranges Breakthroughs 1
	

secure subdomain search on 2013 DNS Census Non Reuters ranges



	

Oleg Shakirov's findings (Communicated January 15, 2024) Breakthroughs 1
	

Searching for Carson Oleg Shakirov's findings





	

Work log CIA 2010 covert communication websites 388 9
	

Wakatime redirects Work log

	

IP and DNS metadata Work log 7
	

iraniangoals.com IP and DNS metadata

	

iraniangoalkicks.com IP and DNS metadata

	

activegameinfo.com (66.175.106.148) IP and DNS metadata

	

feedsdemexicoyelmundo.com (66.175.106.149) IP and DNS metadata

	

noticiasmusica.net (66.175.106.150) IP and DNS metadata

	

atomworldnews.com (66.175.106.155) IP and DNS metadata

	

iranfootballsource.com IP and DNS metadata





	

Backlinks CIA 2010 covert communication websites





	

GCHQ (British NSA) Intelligence agency

	

National Security Agency Intelligence agency 63 4
	

National Security Agency employee National Security Agency 56 3
	

Edward Snowden National Security Agency employee 2
	

Lindsay Mills (Snowden's wife) Edward Snowden

	

Snowden (film, 2016) Edward Snowden













	

Asymmetric warfare War 1 3
	

Terrorism Asymmetric warfare 2
	

Terrorist attack Terrorism 1
	

Boston Marathon bombing (2013) Terrorist attack







	

List of wars War 3
	

World War I (1914-1918) List of wars

	

World War II (1939-09-01 to 1945) List of wars

	

Russian invasion of Ukraine (2022) List of wars









	

Popular science Science 81 13
	

Crank (person) Popular science

	

Royal Institution Popular science 1
	

Davy Faraday Research Laboratory Royal Institution



	

Science communication Popular science 59 5
	

Science communicator Science communication 11 4
	

Bill Nye Science communicator

	

Jim Baggott Science communicator 1
	

Jim Baggott selects the topics for his books by writing about things he wants to know more about Jim Baggott



	

Suzie Sheehy Science communicator





	

To talk about something without giving the real name to not scare off the audience Popular science

	

Popular science publication Popular science 2
	

Quanta Magazine Popular science publication

	

Scientific American Popular science publication





	

Scientific documentary Science 2
	

Cosmos: A Personal Voyage (1980) Scientific documentary

	

100 Greatest Discoveries by the Discovery Channel (2004-2005) Scientific documentary



	

History of science Science 4
	

Period of the history of science History of science 1
	

Information Age (1950-) Period of the history of science



	

Science makes progress funeral by funeral History of science

	

Web of Stories History of science



	

Pseudoscience Science 1
	

Faraday Institute for Science and Religion Pseudoscience





	

Mathematics Ciro Santilli's Homepage 27k 988
	

The beauty of mathematics Mathematics 203 9
	

Simple to state but hard to prove The beauty of mathematics

	

The Hundred Greatest Theorems by Paul and Jack Abad (1999) The beauty of mathematics

	

Classification (mathematics) The beauty of mathematics

	

Pathological (mathematics) The beauty of mathematics 2
	

Exceptional object Pathological 1
	

Exceptional isomorphism Exceptional object





	

Lists of mathematical problems The beauty of mathematics 2
	

Hilbert's problems Lists of mathematical problems

	

Millennium Prize Problems Lists of mathematical problems





	

Functional equation Mathematics 1
	

Cauchy's functional equation Functional equation



	

Area of mathematics Mathematics 23k 833
	

Formalization of mathematics Area of mathematics 2k 106
	

Proof assistant Formalization of mathematics 206 5
	

QED manifesto Proof assistant

	

Web-based proof assistant Proof assistant 1
	

The Math Genome Project (2023-) Web-based proof assistant



	

List of proof assistants Proof assistant 1
	

Lean (proof assistant) List of proof assistants





	

Formal proof Formalization of mathematics 241 20
	

Formal proff is useless Formal proof

	

Mathematical proof Formal proof

	

Formal system Formal proof 12 5
	

Zermelo-Fraenkel set theory (ZF) Formal system 4
	

Zermelo-Fraenkel axioms (ZF) Zermelo-Fraenkel set theory 1
	

Zermelo-Fraenkel axioms with the axiom of choice Zermelo-Fraenkel axioms



	

Set theory Zermelo-Fraenkel set theory

	

Metamath Zermelo-Fraenkel set theory





	

Axiom Formal proof 2
	

Consistency Axiom

	

Independence (mathematical logic) Axiom



	

Open problem in mathematics Formal proof 90 6
	

Conjecture Open problem in mathematics 57 5
	

Famous conjecture Conjecture 30 4
	

Collatz conjecture (1937-) Famous conjecture 3
	

Collatz-like problem Collatz conjecture

	

The Busy Beaver Competition: a historical survey by Pascal Michel (2013) Collatz conjecture

	

Erdős' conjecture on powers of 2 Collatz conjecture









	

Theorem Formal proof 1
	

Corollary Theorem





	

Lemma (mathematics) Formalization of mathematics

	

Set (mathematics) Formalization of mathematics 2
	

Union (set theory, A⋃B) Set

	

Cardinality Set



	

Function (mathematics) Formalization of mathematics 811 38
	

Domain, codomain and image Function 49 7
	

Bijection Domain, codomain and image 2
	

Injective function Bijection

	

Surjective function Bijection



	

Domain of a function Domain, codomain and image

	

Codomain Domain, codomain and image 1
	

Endofunction Codomain



	

Image (mathematics) Domain, codomain and image



	

Periodic function Function 2
	

Square wave Periodic function 1
	

Rectangular wave Square wave





	

Function by signature Function 651 26
	

Functional function Function by signature 1
	

Convolution Functional function



	

Set function Function by signature 2
	

Cartesian product Set function

	

Direct product Set function



	

Numeric function Function by signature 623 20
	

Addition Numeric function

	

Subtraction Numeric function

	

Multiplication Numeric function

	

Division Numeric function

	

Exponentiation (xy) Numeric function 603 13
	

nth root Exponentiation 1
	

Square root nth root



	

Exponentiation functional equation Exponentiation

	

Exponential function (ex) Exponentiation 501 9
	

Exponential function differential equation Exponential function

	

Definition of the exponential function Exponential function 2
	

Taylor expansion definition of the exponential function Definition of the exponential function

	

Product definition of the exponential function Definition of the exponential function



	

Gaussian function (e−x2) Exponential function

	

Logarithm Exponential function

	

Matrix exponential Exponential function 71 2
	

Logarithm of a matrix Matrix exponential 1
	

Existence of the matrix logarithm Logarithm of a matrix









	

Step function Numeric function 1
	

Heavyside step function Step function









	

Function space Formalization of mathematics

	

Number Formalization of mathematics 10 15
	

Scientific notation Number 1
	

E notation Scientific notation



	

Natural number (N, 0, 1, 2, ...) Number

	

Integer (Z, ..., -2, -1, 0, 1, 2, ...) Number

	

Rational number (Q, 21, 34) Number 3
	

Fraction Rational number 2
	

Numerator (Number on top) Fraction

	

Denominator (Number on bottom) Fraction





	

Real number (R) Number 6
	

Dedekind cut Real number

	

Cardinality of the continuum Real number 2
	

Countable set Cardinality of the continuum

	

Cantor's diagonal argument Cardinality of the continuum



	

Mathematical constant Real number 1
	

Pi (π) Mathematical constant







	

Complex number Formalization of mathematics 45 7
	

Complex conjugate (x) Complex number

	

Imaginary number Complex number

	

Imaginary unit (i) Complex number

	

Cayley-Dickson construction Complex number 3
	

Quaternion (H, 4) Cayley-Dickson construction

	

Octonion (8) Cayley-Dickson construction

	

Sedenion (16) Cayley-Dickson construction





	

Ordered pair Formalization of mathematics

	

Logic Formalization of mathematics 70 9
	

Propositional logic Logic 2
	

Modus ponens Propositional logic

	

If and only if Propositional logic



	

First-order logic Logic 63 5
	

Existential quantification (∃) First-order logic 3
	

Existence and uniqueness Existential quantification 2
	

Existence Existence and uniqueness

	

Uniqueness Existence and uniqueness





	

Universal quantification (∀) First-order logic







	

Algebra Area of mathematics 8k 263
	

Abstract algebra Algebra

	

Algebraic structure Algebra 90 7
	

Commutator Algebraic structure

	

Identity element Algebraic structure 2
	

Inverse element Identity element 1
	

Invertible Inverse element





	

Order (algebra) Algebraic structure 2
	

Degree (algebra) Order

	

Finite algebraic structure Order





	

Linear algebra Algebra 3k 127
	

Linear function Linear algebra

	

Linear map (linear operator) Linear algebra 1k 27
	

Form (mathematics) Linear map

	

Linear form Linear map 174 3
	

Matrix representation of a linear form Linear form

	

Dual space (V∗) Linear form 1
	

Dual vector (ei) Dual space





	

Linear operator Linear map 1
	

Adjoint operator (A†) Linear operator



	

Self-adjoint operator Linear map

	

Multilinear map Linear map 570 18
	

Bilinear map Multilinear map

	

Bilinear form (B(x,y)) Multilinear map 157 2
	

Matrix representation of a bilinear form Bilinear form 1
	

Effect of a change of basis on the matrix of a bilinear form (B2=CTBC) Matrix representation of a bilinear form





	

Multilinear form Multilinear map

	

Symmetric bilinear map Multilinear map 80 9
	

Symmetric bilinear form Symmetric bilinear map 1
	

Matrix representation of a symmetric bilinear form Symmetric bilinear form



	

Hermitian form Symmetric bilinear map 1
	

Matrix representation of a Hermitian form Hermitian form



	

Quadratic form Symmetric bilinear map

	

Positive definite symmetric bilinear form Symmetric bilinear map 1
	

Matrix representation of a positive definite symmetric bilinear form Positive definite symmetric bilinear form



	

Skew-symmetric bilinear map Symmetric bilinear map

	

Skew-symmetric bilinear form Symmetric bilinear map



	

Symmetric multilinear map Multilinear map 1
	

Antisymmetric multilinear map Symmetric multilinear map



	

Alternating multilinear map Multilinear map





	

Dot product Linear algebra 3
	

Orthogonality Dot product 1
	

Orthonormality Orthogonality



	

Angle Dot product



	

Cross product (x×y) Linear algebra 1
	

Jacobi identity Cross product



	

Index picking function Linear algebra 70 3
	

Kronecker delta (δij) Index picking function

	

Levi-Civita symbol (ε) Index picking function 1
	

Levi-Civita symbol as a tensor Levi-Civita symbol





	

Projection (mathematics) Linear algebra

	

Matrix Linear algebra 984 55
	

Matrix operation Matrix 42 6
	

Determinant (det) Matrix operation

	

Matrix inverse (M−1) Matrix operation 1
	

Invertible matrix Matrix inverse



	

Transpose (MT) Matrix operation 2
	

Transpose of a matrix multiplication Transpose

	

Inverse of the transpose Transpose





	

Matrix multiplication Matrix 102 9
	

System of linear equations Matrix multiplication 76 4
	

Application of systems of linear equations System of linear equations

	

System of linear equations algorithm System of linear equations 2
	

LINPACK benchmarks System of linear equations algorithm

	

Conjugate gradient method System of linear equations algorithm





	

Application of matrix multiplication Matrix multiplication

	

Matrix multiplication algorithm Matrix multiplication 1
	

General Matrix Matrix Multipliation Matrix multiplication algorithm



	

Matrix decomposition Matrix multiplication



	

Eigenvalues and eigenvectors Matrix 501 19
	

Applications of eigenvalues and eigenvectors Eigenvalues and eigenvectors

	

Characteristic polynomial Eigenvalues and eigenvectors

	

Eigenvalue Eigenvalues and eigenvectors 49 2
	

Spectrum (functional analysis) Eigenvalue 1
	

Continuous spectrum (functional analysis) Spectrum





	

Eigendecomposition of a matrix Eigenvalues and eigenvectors 63 7
	

Eigendecomposition of a real symmetric matrix Eigendecomposition of a matrix

	

Sylvester's law of inertia Eigendecomposition of a matrix 41 5
	

Congruent matrix Sylvester's law of inertia 1
	

Matrix congruence can be seen as the change of basis of a bilinear form Congruent matrix



	

Matrix similarity Sylvester's law of inertia

	

Metric signature Sylvester's law of inertia 1
	

Metric signature matrix Metric signature







	

Eigenvector Eigenvalues and eigenvectors

	

Eigenvectors and eigenvalues of the identity matrix Eigenvalues and eigenvectors

	

Spectral theorem Eigenvalues and eigenvectors 40 3
	

Hermitian matrix (complex analogue of symmetric matrix) Spectral theorem 2
	

Hermitian operator Hermitian matrix 1
	

Riesz representation theorem Hermitian operator









	

Kronecker product Matrix

	

Named matrix Matrix 100 16
	

Dense and sparse matrices Named matrix 2
	

Dense matrix Dense and sparse matrices

	

Sparse matrix Dense and sparse matrices



	

Diagonal matrix Named matrix 2
	

Scalar matrix (Z(V)) Diagonal matrix 1
	

Identity matrix (In) Scalar matrix





	

Square matrix Named matrix 1
	

Matrix ring Square matrix



	

Orthogonal matrix Named matrix 1
	

Unitary matrix Orthogonal matrix



	

Triangular matrix Named matrix

	

Symmetric matrix Named matrix 18 4
	

Definite matrix Symmetric matrix 1
	

Positive definite matrix Definite matrix



	

Skew-symmetric matrix Symmetric matrix 1
	

Skew-symmetric form Skew-symmetric matrix









	

Vector space Linear algebra 226 10
	

Basis (linear algebra) Vector space 175 4
	

Change of basis Basis 2
	

Change of basis matrix Change of basis

	

Change of basis between symmetric matrices Change of basis



	

Linear independence Basis



	

Classification of vector spaces Vector space

	

Underlying field of a vector space Vector space

	

Tensor product (⊗) Vector space

	

Vector (mathematics) Vector space 1
	

Scalar (mathematics) Vector





	

Tensor Linear algebra 487 17
	

A linear map is a (1,1) tensor Tensor

	

Tensor space (T(m,n)) Tensor 1
	

Order of a tensor Tensor space



	

Einstein notation Tensor 285 13
	

Raised and lowered indices Einstein notation 3
	

Raised index Raised and lowered indices

	

Lowered index Raised and lowered indices

	

Raising and lowering indices Raised and lowered indices



	

Implicit metric signature in Einstein notation Einstein notation

	

Einstein notation for partial derivatives Einstein notation 88 4
	

Divergence in Einstein notation (∂i) Einstein notation for partial derivatives

	

Laplacian in Einstein notation (∂i∂i) Einstein notation for partial derivatives 30 2
	

D'alembert operator in Einstein notation (∂i∂i) Laplacian in Einstein notation 1
	

Klein-Gordon equation in Einstein notation D'alembert operator in Einstein notation







	

Covariance and contravariance of vectors Einstein notation 2
	

Covariant vector Covariance and contravariance of vectors

	

Contravariant vector Covariance and contravariance of vectors







	

Linear algebra bibliography Linear algebra 1
	

Interactive Linear Algebra by Margalit and Rabinoff Linear algebra bibliography





	

Group Algebra 3k 98
	

Center (group theory) Group

	

Group axiom Group 10 3
	

Commutative property Group axiom 2
	

Abelian group Commutative property 1
	

Non-commutative Abelian group







	

Symmetry Group 1
	

Symmetry breaking Symmetry



	

Important mathematical group Group 301 19
	

Important discrete mathematical group Important mathematical group 188 18
	

Cyclic group Important discrete mathematical group

	

The direct product of two cyclic groups of coprime order is another cyclic group Important discrete mathematical group

	

Permutation Important discrete mathematical group 140 11
	

Cycle notation Permutation

	

Parity of a permutation Permutation 2
	

Odd permutation Parity of a permutation

	

Even permutation Parity of a permutation



	

Permutation group Permutation 21 6
	

Stabilizer (group) Permutation group

	

Symmetric group Permutation group 1
	

All groups are isomorphic to a subgroup of the symmetric group Symmetric group



	

Alternating group Permutation group 9 2
	

Alternating group of degree 5 Alternating group 1
	

The alternating groups of degree 5 or greater are simple Alternating group of degree 5









	

Dihedral group (Dn) Important discrete mathematical group

	

Wallpaper group Important discrete mathematical group

	

Space group Important discrete mathematical group

	

Klein four-group Important discrete mathematical group





	

Finite group Group 670 28
	

Classification of finite groups Finite group 496 27
	

List of finite groups Classification of finite groups 1
	

GroupNames List of finite groups



	

Classification of finite simple groups Classification of finite groups 355 23
	

Group of Lie type Classification of finite simple groups 30 2
	

Chevalley group Group of Lie type 1
	

Chevalley groups An(q) Chevalley group





	

Sporadic group Classification of finite simple groups 124 17
	

Mathieu group Sporadic group 92 13
	

k-transitive group Mathieu group 81 7
	

Classification of k-transitive groups k-transitive group 6
	

2-transitive group Classification of k-transitive groups 1
	

Classification of 2-transitive groups 2-transitive group



	

Classification of 3-transitive groups Classification of k-transitive groups

	

Classification of 4-transitive groups Classification of k-transitive groups

	

Classification of 5-transitive groups Classification of k-transitive groups

	

Classification of 6-transitive groups Classification of k-transitive groups





	

Mathieu group M11 Mathieu group

	

Mathieu group M12 Mathieu group

	

Mathieu group M22 Mathieu group

	

Mathieu group M23 Mathieu group

	

Mathieu group M24 Mathieu group



	

Janko group Sporadic group

	

Monster group Sporadic group 1
	

Monstrous moonshine Monster group





	

Jordan-Holder Theorem Classification of finite simple groups

	

Composition series Classification of finite simple groups



	

Group extension problem Classification of finite groups





	

Group operation Group

	

Group isomorphism Group 7 4
	

Isomorphism Group isomorphism

	

Group homomorphism Group isomorphism 2
	

Fundamental theorem on homomorphisms Group homomorphism

	

Kernel (algebra) Group homomorphism





	

Generating set of a group Group 112 6
	

Finitely generated group Generating set of a group

	

Rank of a group Generating set of a group

	

Cayley graph Generating set of a group 1
	

Cycle graph (algebra) Cayley graph



	

Cycle of an element of a group Generating set of a group 1
	

Order of an element of a group Cycle of an element of a group





	

Direct product of groups (G×H) Group 2
	

Product of group subsets Direct product of groups

	

Semidirect product (N⋊H) Direct product of groups



	

Subgroup Group 457 7
	

Subgroup generated by a group Subgroup

	

Quotient group Subgroup 45 5
	

Subquotient Quotient group

	

Relationship between the quotient group and direct products Quotient group

	

Normal subgroup Quotient group 11 2
	

Simple group Normal subgroup 1
	

How to show that a group is simple Simple group









	

Ring (mathematics) Group 745 17
	

Commutative ring Ring

	

Division ring Ring

	

Finite ring Ring 1
	

Classification of finite rings Finite ring



	

Field (mathematics) Ring 501 12
	

Multiplicative inverse Field

	

Distributive property Field

	

Finite field (GF(n)) Field 4
	

Classification of finite fields Finite field

	

Finite field of non-prime order Finite field

	

GF(2) Finite field

	

GF(4) Finite field



	

Quadratically closed field Field

	

Vector field Field 14 3
	

Algebra over a field Vector field 11 2
	

Division algebra Algebra over a field 1
	

Frobenius theorem (real division algebras) Division algebra













	

Associative property Algebra

	

Algebraic geometry Algebra 1k 25
	

The beauty of alebraic geometry Algebraic geometry

	

Algebraic curve Algebraic geometry

	

Elliptic curve Algebraic geometry 977 22
	

Elliptic curve group Elliptic curve 2
	

Elliptic curve point addition Elliptic curve group

	

Elliptic curve point multiplication Elliptic curve group



	

Domain of an elliptic curve Elliptic curve 540 16
	

Not every x belongs to the elliptic curve over a non quadratically closed field Domain of an elliptic curve 1
	

Number of elements of an elliptic curve Not every x belongs to the elliptic curve over a non quadratically closed field



	

Elliptic curve over the real numbers (E(F)) Domain of an elliptic curve

	

Elliptic curve over the rational numbers (E(Q)) Domain of an elliptic curve 165 9
	

Number of elements of an elliptic curve over the rational numbers Elliptic curve over the rational numbers 78 3
	

Mordell's theorem (1922) Number of elements of an elliptic curve over the rational numbers 29 2
	

Rank of an elliptic curve over the rational numbers (r) Mordell's theorem 1
	

Largest known ranks of an elliptic curve over the rational numbers Rank of an elliptic curve over the rational numbers







	

Reduction of an elliptic curve over the rational numbers to an elliptic curve over a finite field mod p Elliptic curve over the rational numbers

	

Birch and Swinnerton-Dyer conjecture (1965) Elliptic curve over the rational numbers 53 3
	

BSD conjecture bibliography Birch and Swinnerton-Dyer conjecture 2
	

Birch and Swinnerton-Dyer conjecture in two minutes by Ciro Santilli (2023) BSD conjecture bibliography

	

Notes on Elliptic Curves (II) by BSD (1965) BSD conjecture bibliography







	

Elliptic curve over a finite field (E(Fp)) Domain of an elliptic curve 2
	

Number of elements of an elliptic curve over a finite field Elliptic curve over a finite field 1
	

Schoof's algorithm Number of elements of an elliptic curve over a finite field







	

Elliptic curve bibliography Elliptic curve 1
	

Elliptic curve university course Elliptic curve bibliography









	

Calculus Area of mathematics 6k 240
	

Mathematical analysis Calculus

	

Limit (mathematics) Calculus 54 7
	

Convergent series Limit

	

Continuous function Limit 3
	

Continuous problems are simpler than discrete ones Continuous function

	

Discrete Continuous function 1
	

Discretization Discrete





	

Infinity (∞) Limit

	

L'Hôpital's rule (limit of a ratio) Limit



	

Derivative Calculus 132 19
	

Chain rule Derivative 1
	

Multivariable chain rule Chain rule



	

Differentiable function Derivative 4
	

Smoothness Differentiable function

	

Infinitely differentiable function Differentiable function 2
	

Bump function Infinitely differentiable function 1
	

Flat top bump function Bump function







	

Maxima and minima Derivative 3
	

Lifegard problem Maxima and minima

	

Derivative test Maxima and minima

	

Saddle point Maxima and minima



	

Newton dot notation Derivative

	

Partial derivative Derivative 132 4
	

Partial derivative notation Partial derivative 3
	

Partial derivative symbol (∂) Partial derivative notation

	

Partial label partial derivative notation (∂xF, ∂yF) Partial derivative notation

	

Partial index partial derivative notation (∂0F, ∂1F) Partial derivative notation





	

Total derivative Derivative

	

Directional derivative Derivative



	

Integral Calculus 710 19
	

Area Integral 1
	

Volume Area



	

Riemann integral Integral

	

Lebesgue integral Integral 488 15
	

Lebesgue integral vs Riemann integral Lebesgue integral 1
	

Real world applications of the Lebesgue integral Lebesgue integral vs Riemann integral



	

Lebesgue measurable Lebesgue integral

	

Lebesgue integral of Lp is complete but Riemann isn't Lebesgue integral 385 11
	

Riesz-Fischer theorem Lebesgue integral of Lp is complete but Riemann isn't 139 4
	

Lp is complete Riesz-Fischer theorem

	

Fourier basis is complete for L2 Riesz-Fischer theorem 2
	

Lp norm sequence convergence does not imply pointwise convergence Fourier basis is complete for L2

	

Carleson's theorem Fourier basis is complete for L2





	

Lp space Lebesgue integral of Lp is complete but Riemann isn't 135 5
	

L1 Lp space

	

L2 Lp space 60 3
	

Plancherel theorem L2 2
	

The Fourier transform is a bijection in L2 Plancherel theorem

	

Every Riemann integrable function is Lebesgue integrable Plancherel theorem













	

Measure theory Calculus

	

Fourier series Calculus 290 11
	

Applications of the Fourier series Fourier series 1
	

Solving partial differential equations with the Fourier series Applications of the Fourier series



	

Discrete Fourier transform (DFT) Fourier series 3
	

Discrete Fourier transform of a real signal Discrete Fourier transform

	

Normalized DFT Discrete Fourier transform

	

Fast Fourier transform Discrete Fourier transform



	

Fourier transform Fourier series 3
	

Multidimensional Fourier transform Fourier transform

	

Fourier inversion theorem Fourier transform

	

Laplace transform Fourier transform



	

History of the Fourier series Fourier series



	

Topology Calculus 959 62
	

Covering space Topology 1
	

Double cover Covering space



	

Neighbourhood (mathematics) Topology

	

Topological space Topology

	

Manifold Topology 5 7
	

Atlas (topology) Manifold 1
	

Coordinate chart Atlas



	

Covariant derivative Manifold

	

Differentiable manifold Manifold

	

Tangent space Manifold 1
	

Tangent vector to a manifold Tangent space



	

One-form Manifold



	

Metric (mathematics, d(x,y)) Topology 193 10
	

Metric space Metric 51 9
	

Metric space vs normed vector space vs inner product space Metric space

	

Complete metric space Metric space

	

Normed vector space Metric space 12 2
	

Inner product space Normed vector space 1
	

Inner product Inner product space





	

Norm (mathematics, ∣x∣) Metric space 2
	

Norm induced by an inner product Norm

	

Metric induced by a norm Norm



	

Pseudometric space Metric space





	

Compact space Topology

	

Dense set Topology

	

Connected space Topology 3
	

Connected component Connected space

	

Simply connected space Connected space 1
	

Loop (topology) Simply connected space





	

Homotopy Topology 167 7
	

Generalized Poincaré conjecture Homotopy 9 6
	

Exotic sphere Generalized Poincaré conjecture

	

Poincaré conjecture Generalized Poincaré conjecture

	

Classification of closed surfaces Generalized Poincaré conjecture 3
	

Torus Classification of closed surfaces

	

Möbius strip Classification of closed surfaces

	

Klein bottle Classification of closed surfaces







	

Real coordinate space Topology 124 24
	

Real line Real coordinate space

	

Real plane Real coordinate space

	

Real coordinate space of dimension three Real coordinate space

	

Real coordinate space of dimension four Real coordinate space 1
	

Visualizing 4D Real coordinate space of dimension four



	

Dimension Real coordinate space 2
	

Infinite dimensional Dimension 1
	

Finite dimensional Infinite dimensional





	

Complex coordinate space (Cn) Real coordinate space 1
	

Complex dot product Complex coordinate space



	

Euclidean space Real coordinate space 20 13
	

Euclidean metric signature matrix Euclidean space

	

Cartesian coordinate system Euclidean space

	

Polar coordinate system Euclidean space 1
	

Spherical coordinate system Polar coordinate system



	

Pythagorean theorem Euclidean space

	

Non-Euclidean geometry Euclidean space 20 7
	

Elliptic geometry Non-Euclidean geometry 20 2
	

Model of elliptic geometry Elliptic geometry 1
	

Projective elliptic geometry Model of elliptic geometry





	

Hyperbolic gemoetry Non-Euclidean geometry 3
	

Hyperbolic functions Hyperbolic gemoetry 2
	

Hyperbolic sine Hyperbolic functions

	

Hyperbolic cossine Hyperbolic functions













	

Distribution (mathematics) Calculus 4
	

Dirac delta function Distribution 2
	

Green's function Dirac delta function

	

Heaviside step function Dirac delta function



	

Normal distribution Distribution



	

Complex analysis Calculus 109 8
	

Complex analysis bibliography Complex analysis 1
	

Complex Analysis by Juan Carlos Ponce Campuzano Complex analysis bibliography



	

Holomorphic function Complex analysis

	

Analytic continuation Complex analysis 25 4
	

Visualizing the Riemann hypothesis and analytic continuation by 3Blue1Brown (2016) Analytic continuation

	

Identity theorem Analytic continuation 25 2
	

Riemann zeta function Identity theorem 1
	

Riemann hypothesis Riemann zeta function









	

Hilbert space Calculus 1
	

Complete basis Hilbert space



	

Differential equation Calculus 2k 80
	

Euler number (e) Differential equation 5 3
	

Natural logarithm (ln(n), loge(n)) Euler number 2
	

Logarithmic integral function (li(x)=∫0xlntdt) Natural logarithm

	

Euler-Mascheroni constant Natural logarithm





	

Linear differential equation Differential equation 1
	

Holonomic function Linear differential equation



	

Order of a differential equation Differential equation

	

Ordinary differential equation (ODE) Differential equation 5
	

Existence and uniqueness of solutions of ordinary differential equations Ordinary differential equation 2
	

Peano existence theorem Existence and uniqueness of solutions of ordinary differential equations

	

Picard-Lindelöf theorem Existence and uniqueness of solutions of ordinary differential equations



	

System of ordinary differential equations Ordinary differential equation 1
	

System of linear ordinary differential equations System of ordinary differential equations





	

Partial differential equation Differential equation 2k 51
	

Analytical method to solve a partial differential equation Partial differential equation 1
	

Separation of variables Analytical method to solve a partial differential equation



	

Numerical method to solve a partial differential equation Partial differential equation 3
	

Variational formulation of a partial differential equation Numerical method to solve a partial differential equation 1
	

Weak solution Variational formulation of a partial differential equation



	

Finite element method Numerical method to solve a partial differential equation



	

Important partial differential equation Partial differential equation 465 30
	

Laplace's equation Important partial differential equation 14 5
	

Legendre polynomials Laplace's equation

	

Poisson's equation Laplace's equation 1
	

Uniqueness theorem for Poisson's equation Poisson's equation



	

Harmonic function Laplace's equation 1
	

Spherical harmonic Harmonic function





	

Heat equation Important partial differential equation 1
	

Heat equation solution with Fourier series Heat equation



	

Wave equation Important partial differential equation 131 21
	

Wave equation solver Wave equation

	

Wave equation solution with Fourier series Wave equation

	

The wave equation can be seen as infinitely many infinitesimal coupled oscillators Wave equation

	

Lossy 1D Wave Equation Wave equation

	

Wave Wave equation 1
	

Envelope (waves) Wave



	

Polarization Wave equation 1
	

String polarization Polarization



	

Diffraction Wave equation 36 4
	

Huygens-Fresnel principle Diffraction 33 3
	

Kirchhoff's diffraction formula Huygens-Fresnel principle 2
	

Fraunhofer diffraction Kirchhoff's diffraction formula

	

Fresnel diffraction Kirchhoff's diffraction formula







	

Refraction Wave equation

	

Resonance Wave equation

	

Wave interference Wave equation 1
	

Interference pattern Wave interference



	

2D wave equation on a circular domain Wave equation 8 2
	

Bessel function 2D wave equation on a circular domain 1
	

Fourier-Bessel series Bessel function





	

Helmholtz equation Wave equation





	

Existence and uniqueness of solutions of partial differential equations Partial differential equation

	

Partial differential equation solver Partial differential equation 71 6
	

FreeFem Partial differential equation solver 7 3
	

FreeFem examples FreeFem 2
	

heat-dirichlet.1d.freefem FreeFem examples

	

heat-dirichlet-2d-freefem FreeFem examples





	

FEniCS Project Partial differential equation solver 1
	

Hans Petter Langtangen FEniCS Project





	

System of partial differential equations Partial differential equation

	

Classification of second order partial differential equations into elliptic, parabolic and hyperbolic Partial differential equation 4
	

Elliptic partial differential equation Classification of second order partial differential equations into elliptic, parabolic and hyperbolic

	

Parabolic partial differential equation Classification of second order partial differential equations into elliptic, parabolic and hyperbolic

	

Hyperbolic partial differential equation Classification of second order partial differential equations into elliptic, parabolic and hyperbolic

	

Which boundary conditions lead to existence and uniqueness of a second order PDE Classification of second order partial differential equations into elliptic, parabolic and hyperbolic





	

Phase space Differential equation

	

Boundary condition Differential equation 227 9
	

Initial condition Boundary condition

	

Boundary value problem Boundary condition

	

Dirichlet boundary condition Boundary condition

	

Neumann boundary condition Boundary condition 4
	

Cauchy boundary condition Neumann boundary condition

	

Robin boundary condition Neumann boundary condition

	

Open boundary condition Neumann boundary condition

	

Mixed boundary condition Neumann boundary condition



	

Time dependent boundary condition Boundary condition



	

Control theory Differential equation 3
	

Control engineering Control theory

	

Control system Control theory

	

Feedback loop Control theory





	

Series (mathematics) Calculus 36 8
	

Power series Series 36 7
	

Analytic function Power series 36 4
	

Sine and cossine Analytic function 3
	

Sinusoidal Sine and cossine

	

Sine Sine and cossine

	

Cosine Sine and cossine





	

Radius of convergence Power series

	

Taylor series Power series





	

Gradient, Divergence, Curl, and Laplacian Calculus 45 7
	

Curl (mathematics, ∇×) Gradient, Divergence, Curl, and Laplacian

	

Nabla symbol (∇) Gradient, Divergence, Curl, and Laplacian 1
	

Del Nabla symbol



	

Divergence (∇⋅, div()) Gradient, Divergence, Curl, and Laplacian

	

Gradient (∇) Gradient, Divergence, Curl, and Laplacian

	

Laplace operator (Δ, ∇2) Gradient, Divergence, Curl, and Laplacian 1
	

D'alembert operator (□) Laplace operator





	

Infinitesimal Calculus



	

Geometry Area of mathematics 6k 167
	

Minimum bounding box Geometry

	

Bounding box Geometry

	

Fractal Geometry

	

Point (geometry) Geometry 3
	

Line (geometry) Point

	

Hyperplane Point 1
	

Plane (geometry) Hyperplane





	

n-sphere (Sn) Geometry 6 9
	

Antipodal point n-sphere

	

Diameter n-sphere 1
	

Radius Diameter



	

Circle (S1) n-sphere 2
	

Squaring the circle Circle

	

Tarski's circle-squaring problem (Cut a circle into square) Circle



	

Sphere (S2) n-sphere 1
	

Great circle Sphere



	

3-sphere (S3) n-sphere



	

Projective geometry Geometry 660 12
	

Projective space (P(V)) Projective geometry 1
	

Projective plane Projective space



	

Real projective space (RPn, P(Rn+1)) Projective geometry 559 9
	

Real projective line (RP1, P(R2)) Real projective space

	

Real projective plane (RP2, P(R3)) Real projective space 259 7
	

Synthetic geometry of the real projective plane Real projective plane

	

Model of the real projective plane Real projective plane 2
	

Lines through origin model of the real projective plane Model of the real projective plane

	

Spherical cap model of the real projective plane Model of the real projective plane



	

The real projective plane is not simply connected Real projective plane

	

Point at infinity Real projective plane

	

Homogenous coordinates Real projective plane







	

Polytope Geometry 266 28
	

Convex polytope Polytope

	

Regular polytope Polytope 150 5
	

Classification of regular polytopes Regular polytope 6 4
	

Simplex Classification of regular polytopes

	

Hypercube Classification of regular polytopes 1
	

Hyperrectangle Hypercube



	

Cross polytope Classification of regular polytopes





	

Polygon Polytope 1 12
	

Quadrilateral Polygon 1
	

Rectangle Quadrilateral



	

Parallelogram Polygon 2
	

Parallelepiped Parallelogram 1
	

Volume of the parallelepiped Parallelepiped





	

Regular polygon Polygon 6
	

Regular convex polygon Regular polygon 5
	

Triangle Regular convex polygon

	

Square Regular convex polygon

	

Pentagon Regular convex polygon

	

Hexagon Regular convex polygon

	

Octagon Regular convex polygon







	

Polyhedron Polytope 2
	

Tetrahedron Polyhedron

	

Octahedron Polyhedron



	

Regular polyhedron Polytope 1
	

Platonic solid Regular polyhedron



	

4-polytope Polytope 2
	

Regular 4-polytope 4-polytope 1
	

Tesseract Regular 4-polytope







	

Differential geometry Geometry 5k 101
	

Lie group Differential geometry 4k 100
	

Lie derivative Lie group

	

Applications of Lie groups to differential equations Lie group

	

Lie algebra Lie group 194 15
	

Infinitesimal generator Lie algebra

	

Lie group-Lie algebra correspondence Lie algebra 50 7
	

Lie algebra exponential covering problem Lie group-Lie algebra correspondence 2
	

A single exponential map is not enough to recover a simple Lie group from its algebra Lie algebra exponential covering problem

	

The product of a exponential of the compact algebra with that of the non-compact algebra recovers a simple Lie from its algebra Lie algebra exponential covering problem



	

Two different Lie groups can have the same Lie algebra Lie group-Lie algebra correspondence 6 3
	

Every Lie algebra has a unique single corresponding simply connected Lie group Two different Lie groups can have the same Lie algebra 1
	

Universal covering group Every Lie algebra has a unique single corresponding simply connected Lie group



	

Every Lie group that has a given Lie algebra is the image of an homomorphism from the universal cover group Two different Lie groups can have the same Lie algebra





	

Lie bracket Lie algebra

	

Exponential map Lie algebra 1
	

Exponential map (Lie theory) Exponential map



	

Baker-Campbell-Hausdorff formula (BCH formula) Lie algebra

	

Generator of a Lie algebra Lie algebra

	

Generators of a Lie algebra Lie algebra



	

Continuous symmetry Lie group 97 2
	

Local symmetry Continuous symmetry 1
	

Local symmetries of the Lagrangian imply conserved currents Local symmetry





	

Important Lie group Lie group 3k 67
	

Matrix Lie group Important Lie group 142 4
	

Every closed subgroup of GL(n,C) is a Lie group Matrix Lie group

	

Lie algebra of a matrix Lie group Matrix Lie group 2
	

Lie bracket of a matrix Lie group Lie algebra of a matrix Lie group

	

One parameter subgroup Lie algebra of a matrix Lie group





	

Classical group Important Lie group 3
	

Symplectic group (Sp(n,F)) Classical group 2
	

Symplectic matrix Symplectic group

	

Unitary symplectic group (Sp(n)) Symplectic group





	

General linear group Important Lie group 1
	

Finite general linear group (GL(n,Fm)) General linear group



	

Lie algebra of GL(n) Important Lie group

	

Special linear group (SL(n)) Important Lie group 486 4
	

Special linear group of dimension 2 (SL(2)) Special linear group

	

Lie algebra of SL(n) Special linear group 1
	

Lie algebra of SL(2) Lie algebra of SL(n)



	

Finite special general linear group Special linear group



	

Isometry group Important Lie group 1
	

Lie algebra of a isometry group Isometry group



	

Orthogonal group Important Lie group 758 23
	

Definition of the orthogonal group Orthogonal group 104 5
	

The orthogonal group is the group of all matrices that preserve the dot product Definition of the orthogonal group 1
	

What happens to the definition of the orthogonal group if we choose other types of symmetric bilinear forms The orthogonal group is the group of all matrices that preserve the dot product



	

The orthogonal group is the group of all invertible matrices where the inverse is equal to the transpose Definition of the orthogonal group 1
	

Elements of the orthogonal group have determinant plus or minus one The orthogonal group is the group of all invertible matrices where the inverse is equal to the transpose



	

The orthogonal group is the group of all matrices with orthonormal rows and orthonormal columns Definition of the orthogonal group



	

Topology of the orthogonal group Orthogonal group 2
	

The orthogonal group is compact Topology of the orthogonal group

	

Connected components of the orthogonal group Topology of the orthogonal group



	

Lie algebra of O(n) Orthogonal group

	

Special orthogonal group Orthogonal group 16 3
	

Lie algebra of SO(3) Special orthogonal group 1
	

Lie bracket of the rotation group Lie algebra of SO(3)



	

3D rotation group Special orthogonal group



	

Unitary group Orthogonal group 9 8
	

Unitary group of degree 1 Unitary group

	

Unitary group of degree 2 Unitary group

	

Unit circle Unitary group

	

Special unitary group Unitary group 4 4
	

Special unitary of degree 2 Special unitary group 4 3
	

Representations of SU(2) Special unitary of degree 2 2
	

Lie algebra of SU(2) Representations of SU(2)

	

2D representation of SU(2) Representations of SU(2)











	

Projective linear group Important Lie group 8 5
	

Finite projective linear group Projective linear group

	

Projective special linear group Projective linear group 8 3
	

Finite projective special linear group Projective special linear group 8 2
	

PSL(2,p) Finite projective special linear group 1
	

PSL(2,7) PSL(2,p)









	

Poincaré group Important Lie group 865 17
	

Galilean transformation Poincaré group 266 6
	

Translation (geometry) Galilean transformation 121 2
	

Translation group Translation 1
	

The derivative is the generator of the translation group Translation group





	

Galilean invariance Galilean transformation 43 2
	

Covariance Galilean invariance 1
	

Invariant vs covariant Covariance







	

Lorentz group Poincaré group 302 9
	

Representation theory of the Lorentz group Lorentz group 8 3
	

Representation of the Lorentz group Representation theory of the Lorentz group 2
	

Lie algebra of the Lorentz group Representation of the Lorentz group

	

Spinor Representation of the Lorentz group





	

Lorentz boost Lorentz group

	

Indefinite orthogonal group Lorentz group 135 3
	

Definition of the indefinite orthogonal group Indefinite orthogonal group 1
	

All indefinite orthogonal groups of matrices of equal metric signature are isomorphic Definition of the indefinite orthogonal group



	

Indefinite special orthogonal group Indefinite orthogonal group









	

Representation theory Lie group 3
	

Irreducible representation Representation theory 1
	

Casimir element Irreducible representation



	

Schur's lemma Representation theory



	

Simple Lie group Lie group 1
	

Classification of simple Lie groups Simple Lie group



	

Lie group bibliography Lie group 4
	

An Introduction to Tensors and Group Theory for Physicists by Nadir Jeevanjee (2011) Lie group bibliography

	

Lie Groups, Physics, and Geometry by Robert Gilmore (2008) Lie group bibliography

	

Naive Lie theory by John Stillwell (2008) Lie group bibliography

	

Lie Algebras In Particle Physics by Howard Georgi (1999) Lie group bibliography







	

Tesselation Geometry 1 5
	

Aperiodic tiling Tesselation

	

Tiling of the plane Tesselation 1 3
	

Aperiodic monotile Tiling of the plane 2
	

Smith aperiodic monotile (needs reflections, March 2023) Aperiodic monotile

	

Spectre aperiodic monotile (no reflections, May 2023) Aperiodic monotile









	

Applied mathematics Area of mathematics

	

Discrete mathematics Area of mathematics 445 40
	

Graph (discrete mathematics) Discrete mathematics 445 39
	

Graph representation Graph 1
	

Adjacenty list Graph representation



	

Edge (graph) Graph

	

Vertex Graph

	

Graph software Graph 2 6
	

Graphviz Graph software 5
	

Graphviz example Graphviz 4
	

graphviz/hello.dot Graphviz example

	

graphviz/quotes.dot Graphviz example

	

graphviz/node.dot Graphviz example

	

graphviz/quotes-escape.dot Graphviz example







	

Type of graph Graph 443 27
	

Acyclic graph Type of graph

	

Tree (data structure) Type of graph 374 20
	

Tree representation Tree 2
	

Adjacency list Tree representation

	

Nested set model Tree representation



	

Tree type Tree 5
	

Binary tree Tree type 1
	

K-ary tree Binary tree



	

Ordered and unordered trees Tree type 2
	

Ordered tree Ordered and unordered trees

	

Unordered tree Ordered and unordered trees





	

Tree traversal Tree 197 10
	

Depth-first search Tree traversal 85 8
	

Pre-order depth-first search (NLR) Depth-first search 1
	

Iterative pre-order Pre-order depth-first search



	

In-order depth-first search (LNR) Depth-first search 1
	

Iterative in-order In-order depth-first search



	

Post-order depth-first search (LRN) Depth-first search 3
	

Iterative post-order Post-order depth-first search 2
	

Iterative post-order with two stacks Iterative post-order

	

Iterative post-order with one stack Iterative post-order







	

Breadth-first search Tree traversal





	

Directed and undirected graphs Type of graph 3
	

Directed graph Directed and undirected graphs 1
	

Directed acyclic graph Directed graph



	

Undirected graph Directed and undirected graphs



	

Weighted graph Type of graph







	

Game theory Area of mathematics 119 9
	

Balance of power Game theory

	

Game win predictor Game theory 1
	

Elo rating system Game win predictor



	

Nash equilibrium Game theory 4
	

Penalty kick left right Nash equilibrium Nash equilibrium

	

Mixed strategy Nash equilibrium

	

Prisoner's dilemma Nash equilibrium

	

Bimatrix game Nash equilibrium



	

Tit for tat Game theory



	

Recreational mathematics Area of mathematics



	

Mathematician Mathematics 381 22
	

High flying bird vs gophers Mathematician

	

Mathematics Genealogy Project Mathematician

	

Group of mathematicians Mathematician 2
	

Nicolas Bourbaki Group of mathematicians

	

Polymath project Group of mathematicians



	

List of mathematicians Mathematician 137 16
	

Alexander Grothendieck List of mathematicians

	

Blaise Pascal (1623-1662) List of mathematicians

	

Euclid List of mathematicians 35 4
	

Euclid's Elements Euclid 3
	

Synthetic geometry Euclid's Elements

	

Euclid's postulates Euclid's Elements 1
	

Parallel postulate Euclid's postulates







	

Évariste Galois List of mathematicians

	

G. H. Hardy List of mathematicians 1
	

A Mathematician's Apology (1940) G. H. Hardy



	

Henri Poincaré List of mathematicians

	

James Harris Simons List of mathematicians

	

Joseph Fourier List of mathematicians

	

Paul Erdos List of mathematicians 1
	

Erdos number Paul Erdos



	

René Descartes List of mathematicians





	

Mathematical notation Mathematics 1
	

Mathematical symbol that looks like a Greek letter but isn't Mathematical notation



	

Number theory Mathematics 572 32
	

Arithmetic Number theory

	

Computational number theory Number theory

	

Modular arithmetic Number theory 40 5
	

Modulo operation Modular arithmetic

	

Modular multiplication Modular arithmetic 1
	

Modular multiplicative inverse Modular multiplication



	

Modular exponentiation Modular arithmetic 1
	

Computational complexity of modular exponentiation Modular exponentiation





	

Lowest common denominator (LCD) Number theory

	

Prime number Number theory 516 22
	

Prime k-tuple Prime number 257 5
	

Admissible prime k-tuple Prime k-tuple 132 2
	

Prime k-tuple conjecture Admissible prime k-tuple 1
	

Yitang Zhang's theorem (2013) Prime k-tuple conjecture





	

Twin prime Prime k-tuple 1
	

Twin prime conjecture Twin prime





	

Goldbach's conjecture (Every even natural number greater than 2 is the sum of two prime numbers) Prime number 1
	

Sums of three cubes Goldbach's conjecture



	

Mersenne prime Prime number 2
	

Are there infinitely many Mersenne primes? Mersenne prime

	

Lucas-Lehmer primality test Mersenne prime



	

Prime number theorem Prime number 1
	

prime-number-theorem Prime number theorem



	

Prime power Prime number

	

Primality test Prime number 2
	

Elliptic curve primality Primality test

	

AKS primality test (2002, First polynomial time primality test discovered) Primality test



	

Greatest common divisor (GCD) Prime number 3
	

Coprime Greatest common divisor

	

Euclidean algorithm Greatest common divisor 1
	

Extended Euclidean algorithm Euclidean algorithm





	

Least common multiple (lcm) Prime number





	

Numerical analysis Mathematics 30 9
	

Floating-point arithmetic Numerical analysis 3
	

Floating-point number Floating-point arithmetic

	

IEEE 754 Floating-point arithmetic 1
	

Half-precision floating-point format IEEE 754





	

Numerical computing language Numerical analysis 2 3
	

Scilab Numerical computing language

	

MATLAB Numerical computing language 1
	

MATLAB methlab pun MATLAB





	

Perturbation theory Numerical analysis



	

Polynomial Mathematics 462 46
	

Degree of a polynomial Polynomial

	

Algebraic equation Polynomial 139 12
	

Named algebraic equation Algebraic equation 6
	

Quadratic equation Named algebraic equation 1
	

Quadratic formula Quadratic equation



	

Cubic equation Named algebraic equation

	

Quartic equation Named algebraic equation

	

Quintic equation Named algebraic equation 1
	

Abel-Ruffini theorem Quintic equation





	

Algebraic number (Root of a polynomial) Algebraic equation 23 4
	

Algebraic number field (Q) Algebraic number

	

Algebraic function (Root of a polynomial) Algebraic number

	

Transcendental number Algebraic number 1
	

Transcendental number conjecture Transcendental number







	

Diophantine equation Polynomial 148 23
	

Pythagorean triple (a2+b2=c2) Diophantine equation 7 7
	

Euclid's formula Pythagorean triple 2
	

There are infinitely many Pythagorean triples Euclid's formula

	

Euclid's formula generates all Pythagorean triples Euclid's formula



	

Classification of Pythagorean triples Pythagorean triple

	

Taxicab number Pythagorean triple

	

Fermat's last theorem Pythagorean triple 1
	

Andrew Wiles Fermat's last theorem





	

Hilbert's tenth problem (Determine if one Diophantine equation has a solution, 1970) Diophantine equation 2
	

Undecidable Diophantine equation example Hilbert's tenth problem

	

Hilbert's tenth problem over other fields Hilbert's tenth problem



	

Additive number theory Diophantine equation 114 11
	

Additive basis Additive number theory 114 10
	

Additive basis theorem Additive basis 98 9
	

Waring's problem (Every number is a sum of g positive numbers to the power of k) Additive basis theorem 73 8
	

Waring's problem for squares Waring's problem 3
	

Lagrange's four-square theorem (Every natural number is a sum of four squares, 1770) Waring's problem for squares

	

Legendre's three-square theorem (iff not of form 4a(8b+7), 1770) Waring's problem for squares

	

Sum of two squares theorem Waring's problem for squares



	

Waring problem variant Waring's problem 51 3
	

Waring problem with negative numbers allowed Waring problem variant 1
	

Sum of three cubes (Every number has infinitely many representations as the sum of three cubes) Waring problem with negative numbers allowed



	

Waring-Goldbach problem Waring problem variant













	

Named small order polynomial Polynomial 1
	

Linear polynomial Named small order polynomial



	

Galois theory Polynomial

	

Irreducible polynomial Polynomial

	

Multivariate polynomial Polynomial

	

Polynomial over a field (Field[X]) Polynomial 1
	

Polynomial over a ring Polynomial over a field



	

Polynomial ring Polynomial



	

Probability Mathematics 21 14
	

Expectation value Probability

	

Stochastic process Probability 8 4
	

Markov chain Stochastic process 3
	

Average number of steps until reaching a state of a Markov chain Markov chain

	

Average number of steps spent on a node of a Markov chain Markov chain

	

Absorbing Markov chain Markov chain





	

Probability distribution Probability

	

Cumulative distribution function Probability

	

Standard deviation Probability

	

Statistics Probability 4
	

Descriptive statistics Statistics 3
	

Arithmetic mean Descriptive statistics

	

Mode (statistics) Descriptive statistics

	

Variance Descriptive statistics







	

Mathematics bibliography Mathematics 302 11
	

Open mathematics book Mathematics bibliography 3
	

Infinite Napkin Open mathematics book

	

Opera Magistris Open mathematics book

	

Stacks Project Open mathematics book



	

Mathematics website Mathematics bibliography 2
	

Visual math HTML book Mathematics website

	

Theorem of the Day Mathematics website



	

Mathematics YouTube channel Mathematics bibliography 3
	

3Blue1Brown Mathematics YouTube channel

	

MathDoctorBob (Robert Donley) Mathematics YouTube channel

	

Numberphile Mathematics YouTube channel







	

Technology Ciro Santilli's Homepage 141k 4k
	

Design pattern Technology 15 5
	

Monolithic system Design pattern 15 4
	

Centralized and descentralized architecture Monolithic system 3
	

Early centralization is the source of much evil Centralized and descentralized architecture

	

Centralized Centralized and descentralized architecture

	

Descentralized Centralized and descentralized architecture







	

Engineering Technology 2
	

Engineer Engineering

	

Industry Engineering



	

Reverse engineering Technology 1
	

Science is the reverse engineering of nature Reverse engineering



	

Research institute Technology 571 46
	

Research institute model Research institute 1
	

Focused research organization Research institute model



	

Biology research institute Research institute 50 14
	

Allen Institute (2003) Biology research institute 1
	

Allen Institute research project Allen Institute



	

Cold Spring Harbor Laboratory Biology research institute 1
	

DNA Learning Center Cold Spring Harbor Laboratory



	

Howard Hughes Medical Institute Biology research institute 1
	

Janelia Research Campus (1996, Virgina, USA) Howard Hughes Medical Institute



	

J. Craig Venter Institute Biology research institute

	

Medical Research Council Biology research institute 3
	

MRC Laboratory of Molecular Biology (Cambridge, UK) Medical Research Council

	

National Institute for Medical Research (London, 1913-2015) Medical Research Council

	

Francis Crick Institute (London, 2010-) Medical Research Council



	

WEHI Biology research institute 40 2
	

WEHImovies (wehi.tv) WEHI 1
	

Drew Berry WEHImovies







	

Company research institute Research institute 5
	

Bell Labs (1941-) Company research institute

	

Bell Labs Holmdel (1929-2007) Company research institute

	

Bell Labs Holmdel Complex (1962-2007) Company research institute

	

Bell Labs Murray Hill Company research institute

	

Skunk Works Company research institute



	

Physics research institute Research institute

	

Physics research institute by country Research institute 351 21
	

American physics research institute Physics research institute by country 320 15
	

National Institute of Standards and Technology American physics research institute

	

United States Department of Energy (DoE) American physics research institute 293 13
	

United States Department of Energy national laboratory United States Department of Energy 150 12
	

Argonne National Laboratory United States Department of Energy national laboratory

	

Fermilab United States Department of Energy national laboratory

	

Lawrence Livermore National Laboratory (LLNL) United States Department of Energy national laboratory

	

Oak Ridge National Laboratory United States Department of Energy national laboratory 2
	

X-10 Graphite Reactor (1943-11-04) Oak Ridge National Laboratory

	

Clinton Engineer Works Oak Ridge National Laboratory



	

National Nuclear Security Administration United States Department of Energy national laboratory 121 5
	

NNSA laboratory National Nuclear Security Administration 93 4
	

Los Alamos National Laboratory (1943-) NNSA laboratory 2
	

LA-UR Los Alamos National Laboratory

	

Los Alamos Laboratory Los Alamos National Laboratory



	

Sandia National Laboratories NNSA laboratory











	

British physics research institute Physics research institute by country 1
	

National Physical Laboratory (1900-) British physics research institute



	

French physics research institute Physics research institute by country 24 2
	

CEA (1945) French physics research institute 1
	

CEA Paris-Saclay CEA









	

Area of technology Technology 139k 4k
	

Clothing Area of technology 1
	

Bra Clothing



	

Cryogenics Area of technology 1
	

Vacuum flask Cryogenics



	

Deep tech Area of technology

	

Power engineering Area of technology 151 16
	

Electricity generation Power engineering 151 15
	

Hydroelectricity Electricity generation 1
	

Ames Hydroelectric Generating Plant (1890) Hydroelectricity



	

Nuclear power Electricity generation 61 12
	

Fusion power Nuclear power 12 11
	

Magnetic confinement fusion Fusion power 12 4
	

List of magnetic confinement fusion reactors Magnetic confinement fusion 3
	

JT-60 (Japan, 1985-2010) List of magnetic confinement fusion reactors

	

Joint European Torus (JET, Oxfordshire, United Kingdom, 1985-2010, 1991-) List of magnetic confinement fusion reactors

	

ITER List of magnetic confinement fusion reactors





	

Inertial confinement fusion Fusion power 2
	

List of inertial confinement fusion reactors Inertial confinement fusion 1
	

National Ignition Facility List of inertial confinement fusion reactors





	

Fusion energy gain factor Fusion power 2
	

Lawson criterion Fusion energy gain factor 1
	

Fusion ignition Lawson criterion













	

Electronics Area of technology 3k 131
	

Alternating and direct current Electronics 11 13
	

Alternating current (AC) Alternating and direct current 5 4
	

Alternating current source Alternating current 5 3
	

Hippolyte Pixii Alternating current source 1
	

Hippolyte Pixiis alternator (1832) Hippolyte Pixii



	

Inverter (DC to AC) Alternating current source





	

Direct current (DC) Alternating and direct current 6 7
	

Direct current source Direct current 6 6
	

5v vs 3.3V Direct current source

	

AC adapter (AC to DC) Direct current source 4
	

Coaxial power connector AC adapter

	

Polarity symbols AC adapter

	

Rectifier AC adapter 1
	

Diode bridge Rectifier











	

Biasing Electronics

	

Circuit diagram Electronics 554 2
	

ASCII art circuit diagram Circuit diagram 1
	

Ciro's ASCII art circuit diagram notation ASCII art circuit diagram





	

Electronic component Electronics 350 41
	

Current source Electronic component

	

Current-voltage characteristic Electronic component

	

Amplifier Electronic component

	

Capacitor Electronic component 15 4
	

RC circuit Capacitor 15 2
	

Series RC circuit RC circuit 1
	

Step response of the series RC circuit Series RC circuit





	

Capacitance Capacitor



	

Diode Electronic component 1
	

Semiconductor diode Diode



	

Electrical connector Electronic component 75 6
	

Breakout board Electrical connector

	

General-purpose input/output Electrical connector 1
	

Pulse width modulation General-purpose input/output



	

Jump wire Electrical connector

	

Pin header Electrical connector 1
	

Jumper (computing) Pin header





	

Electronic oscillator Electronic component 9 5
	

Relaxation oscillator Electronic oscillator 3
	

RC oscillator Relaxation oscillator 1
	

555 timer IC RC oscillator



	

LC oscillator Relaxation oscillator



	

Crystal oscillator Electronic oscillator



	

Light-emitting diode Electronic component

	

Inductor Electronic component 1
	

Electromagnetic coil Inductor



	

Multiplexer Electronic component

	

Resistor Electronic component 3
	

Potentiometer Resistor

	

Electrical resistance Resistor 1
	

Ohm Electrical resistance





	

Transformer Electronic component

	

Electronic switch Electronic component 60 7
	

Vacuum tube Electronic switch

	

Transistor Electronic switch 5
	

Point-contact transistor (BJT, 1947) Transistor

	

Bipolar junction transistor (BJT, 1948) Transistor

	

Field-effect transistor (FET) Transistor 2
	

MOSFET (1959) Field-effect transistor 1
	

CMOS MOSFET









	

Voltage transformer Electronic component



	

Electronic lab equipment Electronics 88 12
	

Arbitrary waveform generator Electronic lab equipment

	

Electron multiplier Electronic lab equipment

	

Power supply Electronic lab equipment

	

Electronic test equipment Electronic lab equipment 72 8
	

Oscilloscope Electronic test equipment 51 7
	

Digital storage oscilloscope Oscilloscope

	

PC-based oscilloscope Oscilloscope

	

Cheap oscilloscope Oscilloscope

	

Open source oscilloscope Oscilloscope 3
	

Haascope (2017) Open source oscilloscope

	

ScopeFun (2020) Open source oscilloscope

	

ThunderScope (2021) Open source oscilloscope









	

Electronics vendor Electronics 66 10
	

Hewlett-Packard (1939-2015) Electronics vendor 34 5
	

HP spinoff Hewlett-Packard 4
	

Agilent Technologies (1999) HP spinoff 2
	

Keysight (2014) Agilent Technologies

	

Agilent Technologies oscilloscope Agilent Technologies



	

Hewlett Packard Enterprise (HPE, 2017) HP spinoff





	

Philips Electronics vendor

	

Rohde & Schwarz Electronics vendor

	

STAR Cryoelectronics Electronics vendor 1
	

Mr. SQUID STAR Cryoelectronics





	

Electronic circuit Electronics 1k 37
	

Circuit board Electronic circuit 1k 22
	

Breadboard Circuit board

	

Printed circuit board Circuit board 1k 18
	

Microprocessor development board Printed circuit board 872 17
	

Arduino Microprocessor development board

	

Micro Bit (2016, BBC Micro Bit) Microprocessor development board 445 13
	

Micro Bit simulator Micro Bit 2
	

Micro Bit Python editor Micro Bit simulator

	

MakeCode Miro Bit Micro Bit simulator



	

Micro Bit getting started Micro Bit

	

Compile MicroPython code for Micro Bit locally Micro Bit 1
	

Compile MicroPython code for Micro Bit locally on Ubuntu 22.04 with your own firmware Compile MicroPython code for Micro Bit locally



	

Program the Micro Bit in C Micro Bit

	

Yotta (Build system) Micro Bit

	

Micro Bit version Micro Bit 1
	

Micro Bit v1 Micro Bit version



	

nRF51 series Micro Bit

	

Micro Bit example Micro Bit

	

Micro Bit GPIO Micro Bit



	

It is hard to do something useful with a devboard Microprocessor development board

	

Devboard battery power Microprocessor development board





	

Point-to-point construction Circuit board

	

Solder Circuit board



	

Digital and analog electronics Electronic circuit 8 7
	

Analog-to-digital converter Digital and analog electronics 1
	

Open source analog-to-digital converter Analog-to-digital converter



	

Digital-to-analog converter Digital and analog electronics

	

Digital electronics Digital and analog electronics 2
	

Digital electronic circuit Digital electronics 1
	

Frequency divider Digital electronic circuit





	

Analog electronics Digital and analog electronics



	

LC circuit Electronic circuit 5
	

An LC circuit is analogous to a spring-mass system LC circuit

	

Series LC circuit LC circuit

	

Parallel LC circuit LC circuit

	

Audio feedback LC circuit

	

RLC circuit LC circuit





	

Heartbeat (Computing) Electronics

	

Semiconductor package Electronics 1
	

Dual in-line package Semiconductor package



	

Electrical engineer Electronics

	

Electronics bibliography Electronics 305 4
	

Electronics YouTube channel Electronics bibliography 256 3
	

CuriousMarc Electronics YouTube channel 1
	

Marc Verdiell (CuriousMarc, Jean-Marc Verdiell) CuriousMarc



	

Marco Reps Electronics YouTube channel







	

Explosive Area of technology

	

Information technology Area of technology 88k 2k
	

Computer Information technology 86k 2k
	

How computers work? Computer 72 3
	

The lower level you go into a computer, the harder it is to observe things How computers work? 1
	

Instrumentation (computer programming) The lower level you go into a computer, the harder it is to observe things



	

Computer architecture How computers work?



	

Computer by operating principle Computer 143 9
	

Analog and digital computers Computer by operating principle 2
	

Analog computer Analog and digital computers

	

Digital computer Analog and digital computers



	

Computer physical principle of operation Computer by operating principle 14 5
	

Computer (occupation) Computer physical principle of operation

	

Electronic computer Computer physical principle of operation 1
	

Digital electronic computer Electronic computer



	

Mechanical computer Computer physical principle of operation 1
	

Abacus Mechanical computer







	

Computer benchmark Computer 1
	

stress-ng Computer benchmark



	

Computer company Computer 618 27
	

Apple Inc. Computer company 379 16
	

Think different Apple Inc. 1
	

Here's to the crazy ones Think different



	

Apple Inc product Apple Inc. 9 5
	

iPod (2001) Apple Inc product

	

iPhone Apple Inc product

	

Macintosh (Mac, 1984-) Apple Inc product

	

MacOS Apple Inc product 1
	

Is the MacOS kernel open source? MacOS





	

Apple Inc. person Apple Inc. 129 7
	

Ronald Wayne (Apple's third co-founder) Apple Inc. person

	

Steve Jobs Apple Inc. person 16 5
	

Steve Jobs quote on saving lives with a faster boot Steve Jobs

	

Steve Jobs customers don't know what they want quote Steve Jobs

	

Steve Wozniak Steve Jobs 1
	

Steve Wozniak plays magic the gathering Steve Wozniak



	

Jobs and Wozniak's blue box Steve Jobs







	

Fujitsu (Japanese IBM) Computer company

	

International Computers Limited (ICL, British IBM) Computer company

	

IBM Computer company 82 7
	

IBM product IBM 5
	

IBM System/360 (1964) IBM product

	

IBM 650 (1954) IBM product

	

IBM 1401 (1959) IBM product

	

IBM 700/7000 series (1953-1970) IBM product 1
	

IBM 705 IBM 700/7000 series





	

IBM Personal Computer IBM





	

Computer engineer Computer 463 6
	

Gordon Moore Computer engineer

	

Robert Noyce Computer engineer 1
	

Robert Noyce: The Man Behind the Microchip by Leslie Berlin (2006) Robert Noyce



	

Seymour Cray Computer engineer 2
	

Cray Seymour Cray

	

The Supermen: The Story of Seymour Cray by Charles J. Murray (1997) Seymour Cray





	

Computer graphics Computer 44 9
	

2D computer graphics Computer graphics

	

3D computer graphics Computer graphics 40 7
	

3D file format 3D computer graphics 40 6
	

3D file format viewer 3D file format 1
	

f3d 3D file format viewer



	

List of 3D file formats 3D file format 3
	

glTF List of 3D file formats

	

OpenUSD List of 3D file formats 1
	

Universal Scene Description OpenUSD











	

Computer network Computer 6k 184
	

Computer network software Computer network 96 9
	

iproute2 Computer network software 2
	

ip CLI tool iproute2 1
	

Find computer IP with the ip CLI tool ip CLI tool





	

Nmap Computer network software

	

tcpdump Computer network software

	

Wireshark Computer network software 3
	

Wireshark capture filter Wireshark

	

Wireshark display filter Wireshark

	

tshark (Terminal Wireshark) Wireshark





	

Linux networking HOWTO Computer network 6
	

Connect to other computer in LAN by hostname Linux networking HOWTO

	

Connect to other computer in LAN by hostname with DHCP Linux networking HOWTO

	

Connect two computers directly without a router with an Ethernet cable Linux networking HOWTO 2
	

Find MAC address of a device on the other end of an Ethernet cable Connect two computers directly without a router with an Ethernet cable 1
	

Find MAC address of a device on the other end of an Ethernet cable without IP Find MAC address of a device on the other end of an Ethernet cable





	

Share Internet via Ethernet cable Linux networking HOWTO



	

OSI model Computer network 176 17
	

Physical layer OSI model 2
	

Sneakernet Physical layer

	

Universal asynchronous receiver-transmitter Physical layer



	

Data link layer OSI model 7
	

Bluetooth (1997) Data link layer

	

Ethernet (1980) Data link layer 3
	

Ethernet cable Ethernet 2
	

Category 5 cable Ethernet cable 1
	

Cat 5e Category 5 cable







	

Wi-Fi (2-6 GHz, 1997) Data link layer 1
	

Eduroam Wi-Fi





	

Network layer OSI model 29 4
	

Internet Control Message Protocol Network layer 3
	

ICMP runs on top of IP Internet Control Message Protocol

	

The Linux kernel responds to ICMP directly Internet Control Message Protocol

	

ping (networking utility) Internet Control Message Protocol





	

Transport layer OSI model



	

Internet Computer network 4k 121
	

History of the Internet Internet 3
	

ARPANET (1970) History of the Internet 1
	

Interface Message Processor (IMP) ARPANET



	

The Enshittification of the Internet History of the Internet



	

URL (Uniform Resource Locator) Internet 1
	

data URI scheme URL



	

Internet protocol suite Internet 150 27
	

Application layer Internet protocol suite 2
	

HTTP Application layer

	

Secure Shell Application layer



	

TCP/IP Internet protocol suite

	

MAC address Internet protocol suite 1
	

Organizationally unique identifier MAC address



	

Internet Protocol (IP) Internet protocol suite 1
	

IP address Internet Protocol



	

Transmission Control Protocol (TCP) Internet protocol suite

	

Domain Name System (DNS) Internet protocol suite 117 16
	

DNS database Domain Name System 4
	

Carna botnet DNS database

	

ipinf.ru DNS database

	

DNS Census 2013 DNS database

	

CAIDA/commoncrawl-host-ip-mapper DNS database



	

Domain name (DNS) Domain Name System 87 10
	

Domain name speculation Domain name

	

Domain name registrar Domain name 87 3
	

GoDaddy Domain name registrar 84 2
	

Domains by Proxy GoDaddy 1
	

CIA usage of Domains by Proxy Domains by Proxy







	

Domain hack Domain name

	

Parked domain girl Domain name

	

Top-level domain Domain name 1
	

ccTLD Top-level domain



	

Interesting domain name Domain name





	

Virtual private network Internet protocol suite



	

Internet company Internet 4k 85
	

Amazon (1994) Internet company 491 16
	

Amazon Prime Video Amazon

	

Jeff Bezos Amazon 145 4
	

MacKenzie Bezos Jeff Bezos 3
	

Dan Jewett (MacKenzie Bezos' second husband) MacKenzie Bezos

	

Divorce of Jeff and MacKenzie Bezos MacKenzie Bezos

	

Lost Horse LLC MacKenzie Bezos





	

History of Amazon Amazon 2
	

Well-capitalized Seattle start-up seeks Unix developers (Amazon's first job announcement, 1994) History of Amazon

	

Shel Kaphan History of Amazon



	

Amazon acquisition Amazon 1
	

Amazon anticompetitive acquisition Amazon acquisition



	

Amazon infrastructure Amazon 67 3
	

Amazon custom silicon Amazon infrastructure 2
	

Annapurna Labs Amazon custom silicon

	

AWS Graviton Amazon custom silicon





	

Amazon product Amazon



	

Alibaba Internet company 1
	

Alibaba product Alibaba



	

Google (incorporated 1998) Internet company 3k 60
	

History of Google Google 403 5
	

BackRub (1996) History of Google

	

Scott Hassan History of Google 1
	

eGroups (1997-2000) Scott Hassan



	

History of Google bibliography History of Google 1
	

The Google Story (Vise and Malseed, 2005) History of Google bibliography





	

Google product Google 14
	

Chromebook (2011) Google product

	

Google Analytics Google product

	

Google BigQuery Google product

	

Google Books Google product

	

Google Docs (2009) Google product

	

Google Passwords Google product

	

Google Photos Google product

	

Google Search Google product

	

Google Translate Google product

	

Google Trends Google product

	

Google Images Google product 1
	

Google reverse image search Google Images



	

Google Scholar Google product

	

Knol (2008-2012) Google product



	

Google subsidiary Google 7 4
	

Calico (company) Google subsidiary

	

Google X Google subsidiary

	

Sandbox AQ (2022) Google subsidiary 1
	

Jack Hidary Sandbox AQ





	

PageRank Google 2
	

ExpertRank PageRank

	

h-index PageRank



	

Google acquisition Google

	

Google infrastructure Google 2
	

Google custom hardware Google infrastructure

	

Google custom silicon Google infrastructure



	

Google culture Google 75 3
	

Organise the world's information Google culture

	

Side project time Google culture 1
	

20% time rule Side project time





	

Google interview Google 1
	

Google Foobar Google interview



	

Google employee Google 1k 19
	

Eric Schmidt Google employee

	

Matthew Heaney Google employee

	

Early Google employee Google employee 1k 15
	

Craig Silverstein (first Google employee) Early Google employee

	

Largey Brage (1995) Early Google employee 1k 13
	

Larry Page (1973) Largey Brage 848 4
	

Larry Page's family (Larry Page's brother) Larry Page 3
	

Carl Victor Page (Larry Page's father, 1938-1996) Larry Page's family 1
	

Joyce Wildenthal (Larry Page's stepmother) Carl Victor Page



	

Carl Victor Page, Jr. (Larry Page's brother, born 1963 or 1964) Larry Page's family





	

Sergey Brin Largey Brage 169 7
	

Sergey Brin's women Sergey Brin 3
	

Anne Wojcicki (Sergey's first wife) Sergey Brin's women

	

Amanda Rosengerg (Sergey's 2013 girlfriend) Sergey Brin's women

	

Nicole Shanahan (Sergey's second wife, 2018-2021) Sergey Brin's women



	

Sergey Brin's children Sergey Brin 2
	

Chloe Wojin Sergey Brin's children

	

Benji Wojin Sergey Brin's children









	

Ray Sidney Google employee



	

Google project Google



	

Netflix Internet company 1
	

Netflix and chill Netflix



	

Yahoo! Internet company 2
	

Yahoo! product Yahoo! 1
	

Yahoo! Groups Yahoo! product







	

Internet service provider Internet



	

Computer network by scale Computer network 1
	

Local area network Computer network by scale



	

Networking hardware Computer network 880 24
	

Network interface controller (NIC) Networking hardware 1
	

SmartNIC (DPU) Network interface controller



	

Router (computing) Networking hardware 188 2
	

Modem router Router 1
	

TP Link Archer VR2800 router Virgin Media Hub 3.0 Wifi setup Modem router





	

Network switch Networking hardware

	

Networking hardware company Networking hardware 294 4
	

Cisco Networking hardware company 54 3
	

Making the Cisco connection (2000) Cisco

	

Sandy Lerner Cisco 1
	

Sandy Lerner nude photo (1997) Sandy Lerner







	

Server (computing) Networking hardware 140 12
	

Test server Server 1
	

Ciro's nc HTTP test server Test server



	

Node (server) Server

	

CPUs per node and nodes per server (server) Server

	

Server form factor Server 4
	

Rack server Server form factor 2
	

19-inch rack Rack server

	

Rack unit (1U, 2U, 3U, 4U) Rack server



	

Blade server Server form factor



	

Data center Server

	

Local server Server

	

Client (computing) Server







	

Computer science Computer 4k 171
	

Turing machine Computer science 2
	

Universal Turing machine Turing machine

	

Turing complete Turing machine



	

Formal language theory Computer science 185 17
	

Formal language Formal language theory 1
	

Abstract syntax tree (AST) Formal language



	

Recursively enumerable language Formal language theory 1
	

RE (complexity) Recursively enumerable language



	

Recursive language Formal language theory 80 9
	

R (complexity) Recursive language

	

Undecidable problem Recursive language 16 5
	

Mortal matrix problem Undecidable problem

	

Computable problem Undecidable problem

	

Computable function Undecidable problem 1
	

Uncomputable function Computable function



	

Computable number Undecidable problem



	

Difference between recursive language and recursively enumerable language Recursive language

	

Recursive set Recursive language



	

Chomsky hierarchy Formal language theory 2
	

Regular language Chomsky hierarchy 1
	

Regular expression Regular language







	

Computational problem Computer science 2k 81
	

Decision problem Computational problem 1k 23
	

Halting problem Decision problem 1k 22
	

Turing machine decider Halting problem 4
	

Turing machine regex tape notation Turing machine decider

	

Cycler Turing machine Turing machine decider

	

Translated cycler Turing machine Turing machine decider

	

Closed Tape Language decider Turing machine decider



	

Busy beaver Halting problem 476 16
	

Step busy beaver Busy beaver

	

Busy beaver function (BB(n)) Busy beaver 274 8
	

Specific values of the Busy beaver function Busy beaver function 129 7
	

Turing machine acceleration Specific values of the Busy beaver function

	

BB(5) Specific values of the Busy beaver function 47 5
	

Marxen-Buntrock machine (1989, 4098 1's, ~47M steps) BB(5)

	

Skelet’s machines (2003) BB(5) 45 2
	

Skelet machine #1 (proved 2023, cyclel start: 50-200M, period: ~8B) Skelet’s machines 1
	

Skelet machine #1 is infinite Skelet machine #1





	

Busy Beaver Challenge BB(5)







	

Busy beaver scale Busy beaver 59 5
	

Turing machine compiler Busy beaver scale

	

Automated theorem proving by halting problem reduction Busy beaver scale 39 3
	

Conjecture reduction to a halting problem Automated theorem proving by halting problem reduction 2
	

Turing machine that halts if and only if the Goldbach conjecture is false (27-state) Conjecture reduction to a halting problem

	

Turing machine that halts if and only if Collatz conjecture is false Conjecture reduction to a halting problem













	

Function problem Computational problem 91 6
	

Integer multiplication Function problem

	

Integer factorization Function problem 2
	

Integer factorization algorithm Integer factorization

	

NP-hard cryptosystems Integer factorization



	

Discrete logarithm Function problem 1
	

Discrete logarithm of the cyclic group Discrete logarithm





	

Algorithm Computational problem 22 15
	

Algorithm cheatsheet Algorithm

	

Data structure Algorithm 14 6
	

Associative array (map, dictionary) Data structure 14 3
	

Binary search tree (BST) Associative array 1
	

B-tree Binary search tree



	

Hash table Associative array



	

Dynamic array Data structure

	

Linked list Data structure



	

Recursion (computer science) Algorithm 2
	

Iteration Recursion 1
	

Iterative algorithm Iteration





	

Sorting algorithm Algorithm 2
	

String-sorting algorithm Sorting algorithm 1
	

Natural sort order String-sorting algorithm





	

String-search algorithm Algorithm



	

Complexity class Computational problem 351 20
	

Big O notation family Complexity class 2
	

Big O notation (O(n)) Big O notation family

	

Little-o notation (o(n)) Big O notation family



	

Primitive recursive function Complexity class 33 2
	

Non-primitive total recursive function Primitive recursive function 1
	

Ackermann function Non-primitive total recursive function





	

Galactic algorithm Complexity class

	

ELEMENTARY (complexity, 2n, 22n, ...) Complexity class 196 12
	

EXPTIME ELEMENTARY 189 11
	

NP (complexity) EXPTIME 127 10
	

P (complexity) NP 1
	

Polynomial time algorithm P



	

NP-complete NP 3
	

Cook-Levin theorem NP-complete

	

P versus NP problem NP-complete 1
	

Ladner's Theorem P versus NP problem





	

NP-hard NP

	

NP-intermediate NP 1
	

BQP NP-intermediate



	

Co-NP NP









	

Optimization problem Computational problem 63 10
	

Linear programming Optimization problem

	

Logistics Optimization problem 1
	

Last mile problem Logistics



	

Optimization software Optimization problem 1
	

CPLEX Optimization software



	

Limiting factor Optimization problem 3
	

Critical path method Limiting factor 2
	

Critical path Critical path method

	

Dependency graph Critical path method





	

Value function Optimization problem



	

List of computational problems Computational problem 1
	

3SUM List of computational problems





	

Computer scientist Computer science 4
	

Alan Turing Computer scientist

	

Noam Chomsky Computer scientist

	

Scott Aaronson Computer scientist

	

Yann LeCun Computer scientist



	

Cryptography Computer science 822 52
	

Cryptosystem Cryptography

	

Random number generation (RNG) Cryptography 1
	

Hardware random number generation Random number generation



	

Symmetric and public-key cryptography Cryptography 587 17
	

Symmetric-key algorithm Symmetric and public-key cryptography 17 4
	

Provably secure symmetric-key algorithm Symmetric-key algorithm

	

One-time pad Symmetric-key algorithm

	

Advanced Encryption Standard (AES) Symmetric-key algorithm 1
	

Is AES quantum resistant? Advanced Encryption Standard





	

Public-key cryptography Symmetric and public-key cryptography 445 11
	

Digital signature Public-key cryptography

	

Ring signature Public-key cryptography

	

Public-key cryptosystem Public-key cryptography 177 3
	

RSA (cryptosystem) Public-key cryptosystem 2
	

How large primes are found for RSA RSA

	

RSA vs Diffie-Hellman RSA





	

Diffie-Hellman key exchange Public-key cryptography 1
	

Key exchange Diffie-Hellman key exchange



	

Elliptic curve cryptography Public-key cryptography 39 2
	

Elliptic-curve Diffie-Hellman Elliptic curve cryptography 1
	

Diffie-Hellman vs ECDH Elliptic-curve Diffie-Hellman









	

Encryption Cryptography 50 7
	

Deniable authentication Encryption

	

End-to-end encryption Encryption

	

Forward secrecy Encryption

	

Disk encryption Encryption 3
	

Can a smartphone's PIN or password be brute-forced in an offline attack? Disk encryption

	

Linux Unified Key Setup Disk encryption

	

Disk encryption password handover plausible deniability Disk encryption





	

GNU Privacy Guard (GnuPG, GPG) Cryptography

	

Internet privacy Cryptography 77 14
	

Anonymity Internet privacy

	

Internet privacy organizations Internet privacy 1
	

Riseup Internet privacy organizations



	

Operations security Internet privacy

	

Tor (anonymity network) Internet privacy 19 9
	

Tor Browser Tor

	

Onion service Tor 12 5
	

Dark web Onion service

	

Hidden Answers Onion service

	

Onion service search engine Onion service 3 2
	

Uncensored Onion service search engine Onion service search engine 1
	

Tor.link Uncensored Onion service search engine







	

The Hidden Wiki Tor

	

Can ISPs deanonymize Tor users based on timestamps of public posts? Tor





	

Ciphertext, plaintext, key and salt Cryptography 25 4
	

Ciphertext Ciphertext, plaintext, key and salt

	

Key (cryptography) Ciphertext, plaintext, key and salt 1 2
	

Pre-shared key Key 1
	

Message authentication code Pre-shared key







	

Man-in-the-middle attack Cryptography 1
	

Authentication (cryptography) Man-in-the-middle attack





	

Hash function Computer science 4
	

Secure Hash Algorithms Hash function 2
	

SHA-1 Secure Hash Algorithms

	

SHA-2 Secure Hash Algorithms



	

Merkle tree Hash function



	

Computer science bibliography Computer science 4
	

Computer science YouTube channel Computer science bibliography 3
	

Computerphile Computer science YouTube channel 2
	

Brady Haran Computerphile 1
	

Brady Haran production Brady Haran











	

Cybersecurity Computer 990 25
	

Attack surface Cybersecurity

	

Fingerprinting (cybersecurity) Cybersecurity 1
	

IP stack fingerprinting Fingerprinting



	

Security hacker Cybersecurity 70 2
	

Hacker group Security hacker 1
	

Boitatech Hacker group





	

Capture the flag (Cybersecurity) Cybersecurity

	

Cybercrime Cybersecurity 920 17
	

Darknet market Cybercrime 322 16
	

Silk Road (marketplace, 2011-2013) Darknet market 241 15
	

History of Silk Road Silk Road 1
	

The Underground Website Where You Can Buy Any Drug Imaginable by Adrian Chen (2011-06-01) History of Silk Road



	

Silk Road bibliography Silk Road 3
	

Silk Road Rales and Archives by moustache Silk Road bibliography

	

Silk Road 1: Theory & Practice by Gwern Branwen Silk Road bibliography

	

Silk Road (film) Silk Road bibliography



	

Ross Ulbricht Silk Road 1
	

Julia Vie (Ross Ulbricht's former girlfriend) Ross Ulbricht



	

Richard Bates (Silk Road advisor and Ross' friend) Silk Road

	

Silk Road employee Silk Road 2
	

Smedley Silk Road employee

	

Variety Jones (Ross Ulbricht's mentor) Silk Road employee



	

Silk Road investigator Silk Road 2
	

Carl Mark Force Silk Road investigator

	

Shaun Bridges Silk Road investigator











	

Domain-specific language (DSL) Computer

	

E-book Computer 128 10
	

E-book file format E-book 12 5
	

EPUB E-book file format

	

PDF E-book file format 12 3
	

Convert PDF to text PDF

	

PDF tool PDF 1
	

pdftk PDF tool







	

E-book viewer E-book 3
	

Calibre (software) E-book viewer

	

Evince E-book viewer

	

Okular E-book viewer





	

File format Computer 2k 89
	

Human-readable medium File format 11 6
	

Binary data Human-readable medium 3 5
	

Binary large object Binary data

	

Binary-to-text encoding Binary data 3
	

Base58 Binary-to-text encoding

	

Base64 Binary-to-text encoding

	

yEnc Binary-to-text encoding







	

Archive file File format 18 3
	

ZIP (file format) Archive file 2
	

Info-ZIP ZIP 1
	

Add diretory prefix to ZIP on Linux CLI Info-ZIP







	

Audio file format File format 181 6
	

Audio editor Audio file format 16 2
	

Audacity (audio editor) Audio editor 1
	

Audacity profile-based background noise removal Audacity





	

MIDI Audio file format 2
	

SoundFont MIDI

	

vmpk MIDI





	

Data file format File format 269 19
	

Comma-separated values Data file format 167 7
	

CSV CLI tool Comma-separated values 52 6
	

csvkit CSV CLI tool 2
	

csvgrep from csvkit csvkit

	

csvgrep and select column in csvkit csvkit



	

csvtool CSV CLI tool

	

csvtools CSV CLI tool

	

xsv CSV CLI tool





	

JSON Data file format 23 3
	

JSON trailing comma JSON

	

jq (2012-) JSON 1
	

jq ignore missing attribute jq





	

Hierarchical Data Format (HDF) Data file format

	

Unified Modeling Language Data file format

	

XML (Extensible Markup Language) Data file format 1 3
	

Standard Generalized Markup Language XML 1
	

IBM Generalized Markup Language Standard Generalized Markup Language



	

XPath XML



	

YAML Data file format



	

Image file format File format 631 30
	

Image metadata format Image file format 4
	

Exif Image metadata format 3
	

ExifTool Exif

	

Exif tag Exif 1
	

Exif comment tag Exif tag







	

Raster graphics Image file format 1
	

Pixel Raster graphics



	

Vector graphics Image file format 127 10
	

Scalable Vector Graphics Vector graphics 126 9
	

SVG tutorial Scalable Vector Graphics 2
	

SVG background color SVG tutorial

	

SVG fonts SVG tutorial



	

Join two SVG side-by-side from the command line Scalable Vector Graphics

	

SVG version Scalable Vector Graphics 4
	

SVG 1.0 SVG version

	

SVG 1.1 SVG version

	

SVG 1.2 SVG version

	

SVG 2 SVG version







	

List of image file formats Image file format 20 6
	

GIF List of image file formats

	

Jacquard machine (1804) List of image file formats

	

JPEG List of image file formats 1
	

JPEG file signature (FF D8) JPEG



	

Portable Network Graphics List of image file formats 1
	

libpng Portable Network Graphics





	

Image editor Image file format 38 4
	

GIMP Image editor

	

Inkscape Image editor 2
	

Rotate object around a point in Inkscape Inkscape

	

Set SVG background color in Inkscape Inkscape







	

Video file format File format 546 17
	

Video codec Video file format 1
	

Codec acceleration Video codec
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Deep learning is mostly matrix multiplication Deep learning

	

Deep learning framework Deep learning 236 9
	

ONNX Deep learning framework 1
	

Netron ONNX



	

PyTorch Deep learning framework 121 4
	

python/pytorch/matmul.py PyTorch
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SQL standard SQL 2
	

SQL standard version SQL standard 1
	

SQL:1999 SQL standard version





	

SQL application SQL 258 5
	

SQL histogram SQL application 1
	

SQL 2D histogram SQL histogram



	

SQL tree traversal SQL application 2
	

Closure table SQL tree traversal

	

Nested set model in SQL SQL tree traversal





	

SQL feature SQL 2k 25
	

SQL RECURSIVE query SQL feature 1
	

SQL RECURSIVE prevent infinite recursion SQL RECURSIVE query



	

SQL spatial index SQL feature 151 3
	

PostgreSQL spatial index SQL spatial index 2
	

PostgreSQL GIST PostgreSQL spatial index

	

PostGIS PostgreSQL spatial index





	

SQL subquery (CTE) SQL feature 19 2
	

Common Table Expression (CTE) SQL subquery 1
	

CTE insert values Common Table Expression





	

SQL transaction SQL feature 1k 11
	

SQL transaction isolation level SQL transaction 1k 10
	

SQL READ UNCOMMITTED isolation level SQL transaction isolation level

	

SQL READ COMMITTED isolation level SQL transaction isolation level

	

SQL REPEATABLE READ isolation level SQL transaction isolation level

	

SQL SERIALIZABLE isolation level SQL transaction isolation level

	

SQL isolation level example SQL transaction isolation level 1k 5
	

SQL parallel update example SQL isolation level example 4
	

nodejs/sequelize/raw/parallel_update_async.js SQL parallel update example

	

nodejs/sequelize/raw/parallel_select_and_update.js SQL parallel update example

	

nodejs/sequelize/raw/parallel_select_and_update_deterministic.js SQL parallel update example

	

nodejs/sequelize/raw/parallel_create_delete_empty_tag.js SQL parallel update example









	

Window function (SQL) SQL feature 3
	

ROW_NUMBER Window function

	

SQL window RANGE Window function

	

SQL contiguous ranges Window function











	

Database feature Database 6
	

Database trigger Database feature

	

Stored procedure Database feature

	

Table relationship Database feature 3
	

One-to-one (data-model) Table relationship

	

One-to-many Table relationship

	

Many-to-many Table relationship







	

File manager Software 2
	

Krusader File manager

	

Ranger (file manager) File manager



	

File sharing Software 1
	

BitTorrent File sharing



	

Game engine Software 5
	

Cocos2d Game engine

	

RPG Maker Game engine

	

Unity (Game engine) Game engine 1
	

Unity-based software Unity



	

Urho3D Game engine



	

Geographic information system (GIS) Software 390 10
	

Geographic information system file format Geographic information system 1
	

Keyhole Markup Language (KML) Geographic information system file format



	

List of geographic information systems Geographic information system 102 7
	

Google Maps List of geographic information systems 3
	

Keyhole Inc. Google Maps

	

Where 2 Technologies Google Maps

	

Google Street View Google Maps



	

OpenStreetMap (OSM) List of geographic information systems 1
	

OsmAnd OpenStreetMap



	

Ordnance Survey List of geographic information systems





	

Integrated development environment Software 126 18
	

Text editor Integrated development environment 35 5
	

JavaScript text editor Text editor 1
	

Monaco (editor) JavaScript text editor



	

WYSIWYG text editor Text editor 2
	

JavaScript WYSIWYG text editor WYSIWYG text editor 1
	

TinyMCE JavaScript WYSIWYG text editor







	

Vim Integrated development environment 65 5
	

Gvim Vim

	

vader.vim Vim 3
	

plasticboy/vim-markdown vader.vim

	

honza/vim-snippets vader.vim

	

Vimium vader.vim





	

Eclipse (IDE) Integrated development environment

	

JetBrains Integrated development environment

	

Visual Studio Code Integrated development environment 3
	

vscode bug Visual Studio Code

	

vscode Vim Visual Studio Code

	

vscode jump to definition broken Visual Studio Code





	

Killer application Software

	

Memory management Software

	

Garbage collection (computer science) Software

	

Messaging software Software 1k 38
	

Messaging software that force you to have a mobile phone Messaging software 1
	

Messaging software that force you to share your mobile phone with contacts Messaging software that force you to have a mobile phone



	

Serverless browser P2P chat Messaging software

	

Email Messaging software 212 13
	

Transactional emai provider Email 1
	

SendGrid Transactional emai provider



	

Plausible deniability of email password handover Email

	

Privacy focused email provider Email 7 3
	

ProtonMail Privacy focused email provider 2
	

Proton Pass ProtonMail

	

Proton VPN ProtonMail





	

List of email providers Email 27 5
	

Gmail List of email providers 2
	

Google Chat Gmail

	

Dots in Gmail address Gmail



	

Guerrilla Mail List of email providers

	

Microsoft Outlook List of email providers





	

Instant messaging Messaging software 791 20
	

Instant messaging vs email Instant messaging

	

The perfect privacy messaging software features Instant messaging

	

Open instant messaging protocols Instant messaging 3
	

Internet Relay Chat Open instant messaging protocols

	

Signal protocol Open instant messaging protocols

	

XMPP Open instant messaging protocols



	

List of instant messaging software Instant messaging 208 13
	

Bitmessage List of instant messaging software

	

Discord (software) List of instant messaging software 1
	

Discord email notifications Discord



	

Jami (software, Ring) List of instant messaging software

	

Jitsi List of instant messaging software

	

Pidgin (software) List of instant messaging software

	

Signal (software) List of instant messaging software

	

Slack (software) List of instant messaging software

	

Skype List of instant messaging software

	

Telegram (software) List of instant messaging software

	

WhatsApp List of instant messaging software 2
	

Why did Facebook buy WhatsApp? WhatsApp

	

WhatsApp profile information is public by default WhatsApp









	

Multimedia software Software 482 14
	

FFmpeg Multimedia software 73 7
	

FFmpeg filter graph FFmpeg

	

ffplay FFmpeg 1
	

ffplay multiple input files ffplay



	

FFmpeg sound synthesis FFmpeg

	

FFmpeg video synthesis FFmpeg

	

FFmpeg is the backend of YouTube FFmpeg

	

Concatenate two videos with ffmpeg FFmpeg



	

ImageMagick Multimedia software 63 5
	

ImageMagick HOWTO ImageMagick 25 4
	

Join two images side-by-side ImageMagick HOWTO

	

Crate solid color image in ImageMagick ImageMagick HOWTO 1
	

Create gradient image with ImageMagick Crate solid color image in ImageMagick



	

Crate image with given text in ImageMagick ImageMagick HOWTO







	

Open source software Software 204 21
	

Open source advocacy entity Open source software 2
	

GNU Project Open source advocacy entity 1
	

GNU package GNU Project





	

Open source hardware Open source software

	

Free and open-source software Open source software 64 3
	

Models for financing open source software Free and open-source software 1
	

Software developer collective Models for financing open source software



	

Open source software that is not-FOSS Free and open-source software



	

Source code leaks Open source software

	

Open knowledge Open source software 3
	

Open educational resources (OER) Open knowledge 2
	

Open Textbook Library Open educational resources

	

OpenCourseWare Open educational resources





	

Horrors of open source Open source software

	

Code drop Open source software

	

Closed source is less bad on online services Open source software 1
	

Closed source offline software used by millions Closed source is less bad on online services



	

Closed source software Open source software 3
	

Closed standard Closed source software 1
	

International Organization for Standardization Closed standard



	

Inner source Closed source software





	

Personal information management Software

	

Productivity software Software 1
	

LibreOffice Productivity software



	

Program optimization Software 2
	

Benchmark Program optimization

	

Profiling (computer programming) Program optimization



	

Programming language Software 6k 168
	

Type of programming language Programming language 116 10
	

Type system Type of programming language

	

Programming paradigm Type of programming language 53 4
	

Imperative programming Programming paradigm

	

Functional programming Programming paradigm 2
	

Unecessary state is the source of much evil Functional programming

	

Functional programming is a subset of imperative programming Functional programming





	

Compiled and interpreted programming language Type of programming language 2
	

Compiled programming language Compiled and interpreted programming language

	

Interpreted programming language Compiled and interpreted programming language



	

Programming languages without a decent dominating package system Type of programming language



	

Programming language construct Programming language 2
	

for loop Programming language construct

	

while loop Programming language construct



	

List of programming languages Programming language 5k 153
	

Adobe Flash List of programming languages

	

awk (1977) List of programming languages

	

Bash (Unix shell) List of programming languages 1
	

Bash HOWTO Bash



	

C (programming language, 1972) List of programming languages 62 4
	

ANSI C C

	

C library C 2
	

C standard library C library

	

C POSIX library C library





	

C++ List of programming languages 1
	

C++ library C++



	

C# List of programming languages

	

Fortran (1957) List of programming languages

	

Go (programming language) List of programming languages

	

Haskell List of programming languages

	

Java (programming language) List of programming languages 5
	

JAVA_HOME Java

	

Java library Java

	

JAR (file format) Java

	

Google LLC v. Oracle America, Inc. (2021) Java

	

Java program Java



	

JavaScript List of programming languages 4k 62
	

Client-side storage JavaScript 2
	

Clear client-side storage Client-side storage 1
	

Clear client-side storage on Chromium Clear client-side storage





	

Emscripten JavaScript

	

JavaScript library JavaScript 231 11
	

Babel (transcompiler) JavaScript library

	

JavaScript game engine JavaScript library 86 3
	

Phaser.js JavaScript game engine 2
	

Phaser hello world Phaser.js

	

Bundle assets into a single file in Phaser Phaser.js





	

JavaScript physics engine JavaScript library 18 3
	

Matter.js JavaScript physics engine 2
	

js/matterjs/hello.html Matter.js

	

js/matterjs/examples.html Matter.js





	

JavaScript bi-directional communication library JavaScript library

	

Socket.IO JavaScript library



	

JavaScript is single threaded JavaScript

	

JavaScript language JavaScript 217 2
	

async (JavaScript) JavaScript language 1
	

How to convert async to sync in JavaScript async





	

Node.js JavaScript 3k 39
	

Node.js example Node.js 3
	

nodejs/count.js Node.js example

	

nodejs/read_child_process_lines.js Node.js example

	

JavaScript memory usage benchmark Node.js example



	

Node.js library Node.js 1k 13
	

Node.js standard library Node.js library 1
	

Node.js worker_threads Node.js standard library



	

Node.js database bindings Node.js library

	

Node.js ORM library Node.js library 1k 9
	

Sequelize Node.js ORM library 194 8
	

The horrors of Sequelize Sequelize

	

Sequelize example Sequelize 149 4
	

Sequelize raw query Sequelize example

	

UPDATE with JOIN in Sequelize Sequelize example

	

Sequelize parallel example Sequelize example 1
	

nodejs/sequelize/parallel_select_and_update.js Sequelize parallel example





	

Sequelize transaction retry Sequelize

	

SQL TRIGGER in Sequelize Sequelize







	

Node.js web framework Node.js 734 19
	

Express.js Node.js web framework 91 4
	

Realworld app written in Express Express.js 3
	

gothinkster/node-express-realworld-example-app Realworld app written in Express

	

sigoden/node-express-realworld-example-app Realworld app written in Express

	

Varun-Hegde/Conduit_NodeJS Realworld app written in Express





	

FeathersJS Node.js web framework 444 8
	

FeatherJS demo apps FeathersJS 130 5
	

feathersjs/feathers-chat FeatherJS demo apps 2
	

feathers-chat PostgreSQL feathersjs/feathers-chat

	

feathers-chat-react feathersjs/feathers-chat



	

Codaisseur/feathersjs-react-redux-ssr FeatherJS demo apps

	

randyscotsmithey/feathers-realworld-example-app FeatherJS demo apps



	

FeathersJS Heroku deployment FeathersJS

	

FeathersJS signup email verification FeathersJS



	

Meteor (web framework) Node.js web framework

	

Nest.js Node.js web framework 140 2
	

lujakob/nestjs-realworld-example-app Nest.js 1
	

lujakob/nestjs-realworld-example-app SQLite port lujakob/nestjs-realworld-example-app





	

Sails.js Node.js web framework



	

NVM Node.js



	

TypeScript JavaScript

	

Universal Module Definition (UMD) JavaScript



	

Perl (programming language) List of programming languages 5 2
	

Perl HOWTO Perl 1
	

Print only the matching group in Perl Perl HOWTO





	

PHP List of programming languages

	

Pseudocode List of programming languages

	

Python (programming language) List of programming languages 667 54
	

Python language feature Python 5
	

Python classes Python language feature 4
	

Python special method Python classes 3
	

Python __getitem__ Python special method 2
	

python/getitem.py Python __getitem__

	

python/getitem_complex.py Python __getitem__









	

Python standard library Python 3 15
	

Python abc Python standard library 1
	

python/abc_cheat.py Python abc



	

Python ast Python standard library 1
	

python/ast_cheat.py Python ast



	

Python dataclass Python standard library 3
	

python/infer.py Python dataclass

	

python/dataclass_cheat.py Python dataclass

	

python/dataclass_hash.py Python dataclass



	

Python typing Python standard library 6
	

python/typing_cheat/hello.py Python typing

	

python/typing_cheat/infer.py Python typing

	

python/typing_cheat/union.py Python typing

	

Python Protocol Python typing 2
	

python/typing_cheat/protocol.py Python Protocol

	

python/typing_cheat/protocol_empty.py Python Protocol







	

Zen of Python Python

	

Python implementation Python 3
	

CPython Python implementation 1
	

Global Interpreter Lock CPython



	

Cython Python implementation



	

Python package manager Python 3
	

pip (package manager) Python package manager

	

Conda Python package manager

	

Install Conda on Ubuntu Python package manager



	

Python Package Index Python

	

Python virtualization Python 2
	

pyenv Python virtualization

	

virtualenv Python virtualization



	

Python documentation generator Python 28 6
	

Sphinx (documentation generator) Python documentation generator 5
	

python/sphinx Sphinx

	

python/sphinx/hello Sphinx

	

python/sphinx/union Sphinx

	

python/sphinx/class Sphinx

	

python/sphinx/virtual_method Sphinx





	

Python library Python 448 11
	

Python scientific library Python library 203 7
	

Jupyter Notebook Python scientific library 1
	

python/jupyter/hello.ipynb Jupyter Notebook



	

NumPy Python scientific library 191 2
	

numpy.fft NumPy 1
	

numpy/fft.py numpy.fft





	

SageMath Python scientific library

	

Scikit-learn Python scientific library



	

Python web framework Python library 86 2
	

Django (web-framework) Python web framework 1
	

gothinkster/django-realworld-example-app Django









	

R (programming language) List of programming languages

	

Ruby (programming language) List of programming languages 120 3
	

Ruby on Rails Ruby 81 2
	

Ruby on Rails React integration Ruby on Rails 1
	

shakacode/react_on_rails Ruby on Rails React integration







	

Rust (programming language) List of programming languages 1
	

Rust library Rust



	

Short Code (programming-language, 1950) List of programming languages

	

Tcl List of programming languages





	

Recreational programming Software 1
	

Code golf Recreational programming



	

Search engine Software 511 6
	

Yandex Search engine

	

Web crawling Search engine 511 3
	

Open web crawling Web crawling 4 2
	

Common Crawl Open web crawling 1
	

Common Crawl Athena Common Crawl







	

Reverse image search Search engine



	

Scientific computing Software 665 22
	

Computer simulation Scientific computing

	

Scientific software Scientific computing 665 20
	

Numerical software Scientific software 519 5
	

Basic Linear Algebra Subprograms Numerical software

	

Computer algebra system Numerical software 3
	

SymPy Computer algebra system 2
	

SymPy special function SymPy 1
	

python/sympy_cheat/logarithm_integral.py (li) SymPy special function









	

Scientific visualization Scientific software 139 13
	

Chart Scientific visualization 2
	

Chart type Chart 1
	

Histogram Chart type





	

Scientific visualization software Scientific visualization 134 9
	

Open source scientific computing consultancies Scientific visualization software 2
	

Enthought Open source scientific computing consultancies

	

Kitware Open source scientific computing consultancies



	

Plotting software Scientific visualization software 8 5
	

Real time live plot from streaming data Plotting software

	

Survey of open source interactive plotting software with a 10 million point scatter plot benchmark by Ciro Santilli Plotting software

	

Matplotlib Plotting software

	

gnuplot Plotting software 1
	

gnuplot command line hello world gnuplot













	

Software bug Software 383 15
	

Formal verification Software bug

	

Glitch Software bug

	

Debugging Software bug 112 10
	

Ciro's call hierarchy notation Debugging

	

Bisection (software engineering) Debugging

	

Debugger Debugging 97 7
	

Reverse debugging Debugger 1
	

Omniscient debugging Reverse debugging



	

GNU Debugger Debugger 34 4
	

GDB reverse debugging GNU Debugger 24 2
	

Mozilla rr GDB reverse debugging 1
	

Pernosco Mozilla rr





	

GDB Dashboard GNU Debugger







	

Minimal working example Software bug

	

Zero-based numbering Software bug



	

Software company Software 691 18
	

Microsoft Software company 383 12
	

United States v. Microsoft Corp Microsoft

	

Microsoft Research Microsoft

	

Microsoft product Microsoft 10 4
	

Microsoft PowerPoint Microsoft product

	

Microsoft Windows Microsoft product 2
	

Windows Subsystem for Linux Microsoft Windows

	

DOS Microsoft Windows





	

Microsoft employee Microsoft 30 4
	

Bill Gates Microsoft employee 2
	

Quote by Bill Gates Bill Gates

	

Assign the hard task to the lazy person Bill Gates



	

Paul Allen (1953-2018) Microsoft employee





	

Adobe Software company

	

Oracle Corporation Software company 1
	

Sun Microsystems Oracle Corporation



	

Red Hat Software company 1
	

Truth Happens advertisement by Red Hat Red Hat





	

Software documentation Software 2
	

Documentation generator Software documentation

	

README Software documentation



	

Software engineering Software 2k 46
	

Software development Software engineering 4 3
	

Software development principle Software development 4 2
	

Don't repeat yourself Software development principle 1
	

Yet another Don't repeat yourself







	

Software design pattern Software engineering 1
	

Polymorphism (computer science) Software design pattern



	

Software development method Software engineering 1
	

Pair programming Software development method



	

Ciro Santilli's software engineering wisdom Software engineering 12
	

Excessive encapsulation is the root of much evil Ciro Santilli's software engineering wisdom

	

The development cycle time is your God Ciro Santilli's software engineering wisdom

	

Everything that is not tested breaks Ciro Santilli's software engineering wisdom

	

Everything can break everything Ciro Santilli's software engineering wisdom

	

Fix it twice Ciro Santilli's software engineering wisdom

	

You aren't gonna need it Ciro Santilli's software engineering wisdom

	

KISS principle Ciro Santilli's software engineering wisdom

	

Hofstadter's law Ciro Santilli's software engineering wisdom

	

Brooks's law (Adding manpower to a late software project makes it later) Ciro Santilli's software engineering wisdom

	

Sometimes you can debug software by staring at the code for long enough Ciro Santilli's software engineering wisdom

	

Office space design and remote work Ciro Santilli's software engineering wisdom

	

Keep debug notes Ciro Santilli's software engineering wisdom



	

"Hello, World!" program Software engineering 1
	

Time to Hello World "Hello, World!" program



	

Software engineer Software engineering 783 21
	

Software engineer stereotype Software engineer 171 3
	

Correlation between sofware engineers and Asian fetish Software engineer stereotype

	

The correlation between software engineers and Buddhism Software engineer stereotype 1
	

The Three Treasures of the Programmer The correlation between software engineers and Buddhism





	

List of software engineers Software engineer 113 10
	

Aaron Swartz List of software engineers 2
	

Guerilla Open Access Manifesto by Aaron Swartz (2008) Aaron Swartz

	

The Internet's Own Boy (2014) Aaron Swartz



	

James Somers List of software engineers 1
	

I should have loved biology by James Somers James Somers



	

Sandy Maguire List of software engineers

	

Dan Dascalescu List of software engineers 1
	

English as a universal language by Dan Dascalescu (2008) Dan Dascalescu



	

Donald Knuth List of software engineers 1
	

Knuth reward check Donald Knuth





	

EMBII Software engineer

	

Gwern Branwen Software engineer 2
	

Work by Gwern Branwen Gwern Branwen

	

gwern.net Gwern Branwen



	

Richard Stallman Software engineer

	

Tim O'Reilly Software engineer



	

Computer programming Software engineering



	

Software portability Software 1
	

Porting Software portability



	

Software quality assurance Software 203 12
	

Static program analysis Software quality assurance 1
	

Linting Static program analysis



	

Software testing Software quality assurance 9
	

test_executables.js Software testing

	

Assertion (software development) Software testing

	

Continuous integration Software testing

	

Test driven development Software testing 1
	

Laziness Driven Development Test driven development



	

Shift-left testing Software testing

	

Unit and system tests Software testing 2
	

Unit test Unit and system tests

	

System test Unit and system tests







	

Source code Software 2
	

The best code is no code at all Source code

	

Use The Source Luke Source code



	

Systems programming Software 11k 139
	

Being proud of low level programming is stupid Systems programming

	

Bootloader Systems programming

	

Operating system (OS) Systems programming 2k 78
	

Bare metal Operating system

	

Driver (software) Operating system

	

Embedded operating system Operating system 343 2
	

Zephyr (Operating system) Embedded operating system 1
	

Run Zephyr on QEMU Zephyr





	

Firmware Operating system 1
	

BIOS Firmware



	

System call Operating system

	

UNIX Operating system

	

Linux Operating system 2k 49
	

Tux (mascot) Linux

	

Linux kernel Linux 5
	

Linux Foundation Linux kernel

	

Linux insides Linux kernel

	

Step debug the Linux kernel Linux kernel 2
	

JTAG Step debug the Linux kernel 1
	

Serial wire debug (SWD) JTAG







	

Linux distribution Linux 13 6
	

Linux distribution buildable from source Linux distribution

	

Package manager Linux distribution

	

Cross distro package manager Linux distribution 3
	

AppImage Cross distro package manager

	

Flatpak Cross distro package manager

	

Snap (package manager) Cross distro package manager





	

List of Linux distributions Linux 1k 34
	

Android (operating system) List of Linux distributions 3
	

Android Open Source Project (AOSP) Android

	

Transfer Android 11 camera videos to Ubuntu 20.10 Android

	

F-Droid Android



	

Arch Linux List of Linux distributions

	

Buildroot List of Linux distributions 1
	

BusyBox Buildroot



	

NixOS List of Linux distributions

	

Ubuntu List of Linux distributions 1k 25
	

apport (software) Ubuntu 1
	

apport-cli apport



	

Ubuntu HOWTO Ubuntu 3
	

Make a bug report for a crash on Ubuntu Ubuntu HOWTO

	

Find GPU information in Ubuntu Ubuntu HOWTO

	

How to report Ubuntu crashes Ubuntu HOWTO



	

Ubuntu release Ubuntu 854 14
	

Ubuntu 23.10 Ubuntu release 2
	

gfx_v11_0_priv_reg_irq: register access in command stream Ubuntu 23.10

	

Unable to lock screen on Ubuntu Ubuntu 23.10



	

Ubuntu 23.04 Ubuntu release 1
	

Ubuntu 23.04 boot broken on kernel 6.2 Ubuntu 23.04



	

Ubuntu 22.10 Ubuntu release

	

Ubuntu 22.04 Ubuntu release 1
	

snap "Pending Update of" notifications Ubuntu 22.04



	

Ubuntu 21.10 Ubuntu release 1
	

Ubuntu 21.10 does not wake up from suspend (nv_set_system_power_state) Ubuntu 21.10



	

Ubuntu 21.04 Ubuntu release

	

Ubuntu 20.04 Ubuntu release

	

Ubuntu 18.04 Ubuntu release

	

Ubuntu 16.04 Ubuntu release



	

Ubuntu feature request Ubuntu 2
	

couldn't save system state: Minimum free space to take a snapshot and preserve ZFS performance is Ubuntu feature request

	

Hide top bar on Ubuntu Ubuntu feature request



	

Launchpad (website) Ubuntu







	

Berkeley Software Distribution Operating system 1
	

FreeBSD Berkeley Software Distribution



	

POSIX Operating system 50 14
	

Environment variable POSIX

	

GNU Core Utils POSIX 3
	

GNU Core Utils command line utility GNU Core Utils 2
	

sha1sum GNU Core Utils command line utility

	

shred (UNIX) GNU Core Utils command line utility





	

Non-POSIX command line utility POSIX

	

POSIX command line utility POSIX

	

diff POSIX

	

grep POSIX 2
	

grep large binary files grep

	

bgrep grep



	

wc (unix) POSIX

	

Standard streams POSIX 1
	

Standard output Standard streams





	

TempleOS Operating system 1
	

Terry A. Davis (Creator of TempleOS) TempleOS





	

Executable file format Systems programming 7k 38
	

Executable and Linkable Format Executable file format 7k 37
	

ELF Hello World Tutorial Executable and Linkable Format 3k 36
	

1. Introduction ELF Hello World Tutorial 4
	

1.1. Standards Introduction

	

1.2. How to learn Introduction

	

1.3. Specified file formats Introduction

	

1.4. Implementations Introduction



	

2. Minimal ELF file ELF Hello World Tutorial

	

3. Generate the example ELF Hello World Tutorial

	

4. Object hd ELF Hello World Tutorial

	

5. Executable hd ELF Hello World Tutorial

	

6. Global file structure ELF Hello World Tutorial

	

7. Section vs segment ELF Hello World Tutorial

	

8. ELF header ELF Hello World Tutorial

	

9. Section header table ELF Hello World Tutorial

	

10. Sections ELF Hello World Tutorial 638 20
	

10.1. Index 0 section Sections 1
	

10.1.1. SHT_NULL Index 0 section



	

10.2. .data section Sections

	

10.3. .text section Sections

	

10.4. SHT_STRTAB Sections

	

10.5. .shstrtab Sections

	

10.6. .symtab Sections 107 5
	

10.6.1. STT_FILE .symtab

	

10.6.2. STT_SECTION .symtab

	

10.6.3. STT_NOTYPE .symtab 1
	

10.6.3.1. SHN_ABS STT_NOTYPE



	

10.6.4. SHT_SYMTAB on the executable .symtab



	

10.7. .strtab Sections

	

10.8. .rela.text Sections 1
	

10.8.1. .rel.text .rela.text



	

10.9. Dynamic linking sections Sections 45 4
	

10.9.1. PT_INTERP Dynamic linking sections

	

10.9.2. Dynamic section Dynamic linking sections 38 2
	

10.9.2.1. DT_FLAGS_1 Dynamic section 1
	

10.9.2.1.1. DF_1_PIE DT_FLAGS_1









	

11. Program header table ELF Hello World Tutorial

	

12. Backlinks ELF Hello World Tutorial







	

Molecular biology feels like systems programming Systems programming

	

Virtualization Systems programming 166 8
	

Docker (software) Virtualization

	

Emulator Virtualization 132 6
	

gem5 Emulator

	

QEMU Emulator 16 4
	

User mode emulation QEMU

	

QEMU JavaScript port QEMU 1
	

QEMU.js QEMU JavaScript port



	

Binary translation QEMU







	

Systems programmer Systems programming 555 8
	

The most awesome systems programmers Systems programmer

	

List of systems programmers Systems programmer 6
	

Bert Hubert List of systems programmers

	

D. Richard Hipp (Creator of SQLite) List of systems programmers

	

Eli Benderski List of systems programmers

	

Fabrice Bellard (creator of QEMU and FFmpeg) List of systems programmers

	

Linus Torvalds List of systems programmers

	

Robert O'Callahan List of systems programmers







	

Terminal emulator Software 59 5
	

Yakuake Terminal emulator

	

Terminal multiplexer Terminal emulator 3
	

Terminal multiplexers are CLI desktop environments Terminal multiplexer

	

GNU screen Terminal multiplexer

	

tmux Terminal multiplexer





	

Version control Software 2k 59
	

Monorepo Version control

	

List of version control systems Version control 2k 57
	

Concurrent Versions System (CSV) List of version control systems

	

Git List of version control systems 2k 54
	

Git design rationale Git

	

Git command Git 9 2
	

git clone Git command 1
	

Download a single directory with git git clone





	

Git internals Git 4
	

Git remote communcation Git internals 1
	

Serve Git over HTTP static website Git remote communcation



	

Git object Git internals 1
	

Git commit object Git object





	

Git UI Git 112 18
	

gitk Git UI

	

tig (git UI) Git UI

	

Git web interface Git UI 53 15
	

GitHub Git web interface 17 10
	

GitHub repo GitHub 1
	

GitHub book repo GitHub repo



	

GitHub porn policy GitHub

	

GitHub users deleted by GitHub GitHub

	

GitHub Pages GitHub

	

GitHub Sponsors GitHub 1
	

Who are the developers that are making the most money through GitHub sponsors? GitHub Sponsors



	

Pull request GitHub

	

Octokat.js GitHub 1
	

octokit.js Octokat.js





	

GitLab Git web interface 2
	

GitLab CI GitLab

	

GitLab cookbook GitLab



	

SourceForge Git web interface





	

Git tips Git 1k 20
	

Understand the commit tree Git tips

	

It's not a tree, it's actually a DAG (Directed Acyclic Graph) Git tips

	

Why is Git a DAG? Git tips

	

Linear history vs branching Git tips

	

How to visualize the commit tree Git tips 2
	

gitk How to visualize the commit tree

	

git log --graph How to visualize the commit tree



	

How to modify the commit tree Git tips 188 4
	

git rebase 101 How to modify the commit tree 3
	

Move your branch on top of newest master git rebase 101

	

Modify contents of an old commit in your branch git rebase 101

	

Merge two or more commits into one git rebase 101





	

Oh, but there are 2 trees: local and remote Git tips

	

Merge conflicts Git tips 500 6
	

git rebase moves commits one by one Merge conflicts

	

The key to solve conflicts: see the two conflicting diffs Merge conflicts

	

Conflict resolution tool Merge conflicts 3
	

diff3 Conflict resolution tool

	

git mergetool with meld or kdiff3 Conflict resolution tool

	

But which commit from master did we conflict with exactly? Conflict resolution tool







	

Git implementation Git 2
	

libgit2 Git implementation 1
	

libgit2/rugged libgit2





	

Git bibliography Git 1
	

Pro Git book Git bibliography





	

Perforce List of version control systems





	

Web technology Software 3k 52
	

World Wide Web Web technology 2
	

World Wide Web Consortium World Wide Web

	

History of the World Wide Web World Wide Web



	

Webdev's Creed Web technology

	

HTML Web technology 24 7
	

HTML element HTML 6
	

HTML canvas HTML element 2
	

WebGL HTML canvas 1
	

three.js WebGL





	

HTML details tag HTML element 2
	

html/details-toc.html HTML details tag

	

HTML summary tag HTML details tag







	

Cascading Style Sheets Web technology 2
	

CSS flex Cascading Style Sheets

	

Sass (stylesheet language) Cascading Style Sheets



	

JavaScript browser example Web technology

	

Website stack Web technology

	

Asset bundler Web technology 307 6
	

webpack Asset bundler 5
	

webpack/template webpack

	

webpack/sass webpack

	

webpack/no-js-inject webpack

	

webpack Sass import webpack

	

webpack CSS ignore font format webpack





	

Push technology (Bi-directional communication) Web technology

	

Web browser Web technology 55 5
	

Chromium (Web browser) Web browser 1
	

Disable JavaScript on Chromium Chromium



	

Firefox Web browser

	

Google Chrome Web browser 1
	

Chrome Android extension Google Chrome





	

Web development Web technology

	

Web framework Web technology 2k 19
	

Hello world website Web framework 449 4
	

A blog in every web framework Hello world website 21 2
	

gothinkster/realworld A blog in every web framework 1
	

gothinkster/realworld implementation gothinkster/realworld





	

TodoMVC Hello world website



	

Front-end web framework Web framework 1k 13
	

Single page application (SPA) Front-end web framework 2
	

Isomorphic JavaScript Single page application 1
	

Server-side rendering (SSR) Isomorphic JavaScript





	

List of front-end web frameworks Front-end web framework 586 9
	

Angular.js List of front-end web frameworks

	

React List of front-end web frameworks 2 5
	

React JSX React

	

React error React 1
	

Cannot update a component while rendering a different component warning in React React error



	

Next.js React 1
	

Node Express Sequelize Next.js realworld example app Next.js





	

Vue.js List of front-end web frameworks 1
	

Nuxt.js Vue.js











	

Software bibliography Software 1
	

EbookFoundation/free-programming-books Software bibliography





	

Computer hardware Computer 12k 340
	

Moore's law Computer hardware

	

Semiconductor device fabrication Computer hardware 643 40
	

Semiconductor research institute Semiconductor device fabrication 4 3
	

IMEC (1984-, Belgium) Semiconductor research institute

	

Computer research institute Semiconductor research institute 1
	

Xerox PARC Computer research institute





	

Semiconductor equipment maker Semiconductor device fabrication 3 3
	

ASML Holding (1984-) Semiconductor equipment maker 1
	

ASM International (1964) ASML Holding



	

Applied Materials (1967-) Semiconductor equipment maker



	

Power, performance and area (PPA) Semiconductor device fabrication

	

Wafer (electronics) Semiconductor device fabrication 1
	

Czochralski method Wafer



	

Semiconductor fabrication plant (foundry) Semiconductor device fabrication 183 11
	

Company with a semiconductor fabrication plant Semiconductor fabrication plant 5
	

Fairchild Semiconductor Company with a semiconductor fabrication plant

	

GlobalFoundries (2009, AMD spinout) Company with a semiconductor fabrication plant

	

Infineon Technologies (1999) Company with a semiconductor fabrication plant

	

SMIC (Chinese TSMC) Company with a semiconductor fabrication plant

	

TSMC Company with a semiconductor fabrication plant



	

Semiconductor fabrication step Semiconductor fabrication plant 4
	

Chemical vapor deposition Semiconductor fabrication step

	

Photolithography Semiconductor fabrication step 2
	

Extreme ultraviolet lithography Photolithography

	

Photomask Photolithography







	

Standard cell library Semiconductor device fabrication 1
	

Open source standard cell library Standard cell library



	

Electronic design automation (EDA) Semiconductor device fabrication 88 11
	

Electronic design automation phase Electronic design automation 6 4
	

Logic synthesis Electronic design automation phase

	

Place and route Electronic design automation phase 6 2
	

Integrated circuit layout Place and route 1
	

GDSII Integrated circuit layout







	

EDA company Electronic design automation 3
	

Cadence Design Systems EDA company

	

Mentor Graphics EDA company

	

Synopsys EDA company



	

Open source EDA tool Electronic design automation 1
	

qflow Open source EDA tool





	

Semiconductor process node Semiconductor device fabrication

	

Semiconductor device fabrication bibilography Semiconductor device fabrication 1
	

Asianometry Semiconductor device fabrication bibilography





	

Integrated circuit (IC) Computer hardware 2
	

Application-specific integrated circuit Integrated circuit

	

System on a chip Integrated circuit



	

Register transfer level (RTL) Computer hardware 418 11
	

High-level synthesis Register transfer level

	

Fabless manufacturing Register transfer level 1
	

Fabless semiconductor company Fabless manufacturing



	

Logic gate Register transfer level 1
	

Truth table Logic gate



	

Verilog Register transfer level 114 3
	

Value change dump (VCD) Verilog

	

Verilator Verilog 1
	

Verilator interactive example Verilator





	

VHDL Register transfer level 1
	

GHDL VHDL





	

Processor (computing) Computer hardware 222 31
	

Microarchitecture Processor

	

Central processing unit Processor 129 13
	

Arithmetic logic unit Central processing unit

	

Microcontroller Central processing unit 2
	

MicroPython Microcontroller

	

Microcontroller vs CPU Microcontroller



	

CPU architecture Central processing unit 70 7
	

Instruction pipelining CPU architecture 70 6
	

JavaScript CPU microarchitecture simulator Instruction pipelining 2
	

y86.js.org JavaScript CPU microarchitecture simulator

	

WebRISC-V JavaScript CPU microarchitecture simulator



	

Hazard (computer architecture) Instruction pipelining 1
	

Pipeline stall Hazard



	

Classic RISC pipeline Instruction pipelining





	

Microprocessor Central processing unit



	

Field-programmable gate array Processor 2
	

FPGA company Field-programmable gate array 1
	

Xilinx (1984-2022) FPGA company





	

Graphics processing unit Processor 66 8
	

General-purpose computing on graphics processing units Graphics processing unit 62 7
	

Open source GPU compute benchmark General-purpose computing on graphics processing units

	

GPU compute library General-purpose computing on graphics processing units 59 5
	

CUDA GPU compute library 1
	

CUDA hello world CUDA



	

OpenCL GPU compute library

	

ROCm GPU compute library 1
	

ROCm on Ubuntu ROCm









	

AI accelerator Processor 3
	

Amazon AI accelerator silicon AI accelerator

	

Tensor Processing Unit (TPU, 2015, Google AI accelerator) AI accelerator

	

Tesla Dojo (2022) AI accelerator





	

Computer form factor Computer hardware 2k 70
	

Embedded system Computer form factor

	

Distributed computing Computer form factor 129 5
	

Fog computing Distributed computing 4
	

Charity Engine Fog computing

	

Folding@home Fog computing

	

SETI@home Fog computing

	

Is fog computing more efficient than cloud computing? Fog computing





	

Mainframe computer Computer form factor

	

Cloud computing Computer form factor 1k 33
	

Cloud computing market share Cloud computing

	

Hyperscale computing Cloud computing

	

Cloud computing platform Cloud computing 837 24
	

Amazon Web Services Cloud computing platform 837 21
	

aws-cli Amazon Web Services

	

AWS service Amazon Web Services 836 19
	

Amazon Athena AWS service

	

Amazon Redshift AWS service

	

Amazon S3 AWS service 1
	

Browse S3 bucket on web browser Amazon S3



	

Amazon Elastic Compute Cloud AWS service 788 14
	

Amazon EC2 HOWTO Amazon Elastic Compute Cloud 2
	

Amazon EC2 hello world Amazon EC2 HOWTO

	

Amazon EC2 GPU Amazon EC2 HOWTO



	

Amazon Machine Image Amazon Elastic Compute Cloud 29 2
	

List of AWS AMIs Amazon Machine Image 1
	

AWS Deep Learning Base GPU AMI (Ubuntu 20.04) List of AWS AMIs





	

Amazon Elastic Block Store Amazon Elastic Compute Cloud 1
	

Laucnh Amazin EC2 with existing EBS volume Amazon Elastic Block Store



	

EC2 instance store volume Amazon Elastic Compute Cloud

	

vCPU Amazon Elastic Compute Cloud

	

EC2 instance type Amazon Elastic Compute Cloud 3
	

g4ad.xlarge EC2 instance type

	

g4nd.xlarge EC2 instance type

	

g5.xlarge EC2 instance type









	

Alibaba Cloud Cloud computing platform

	

Google Cloud Platform (GCP) Cloud computing platform



	

Type of cloud computing Cloud computing 319 5
	

Infrastructure as a service Type of cloud computing

	

Platform as a service Type of cloud computing 196 3
	

AWS Elastic Beanstalk Platform as a service

	

Heroku Platform as a service 1
	

Send free emails from Heroku Heroku









	

High performance computing Computer form factor 274 20
	

Job scheduler High performance computing 223 11
	

IBM Spectrum LSF (LSF) Job scheduler 210 10
	

LSF get version IBM Spectrum LSF

	

LSF command IBM Spectrum LSF 181 8
	

bsub LSF command 4
	

bsub get job stdout and stderr bsub

	

bsub on foreground bsub

	

bsub option bsub

	

bsub -I option bsub



	

bpeek LSF command

	

bkill LSF command

	

bkill all jobs LSF command







	

Slurm Workload Manager High performance computing

	

Supercomputer High performance computing 6
	

Exascale computing Supercomputer

	

TOP500 Supercomputer

	

Supercomputer by owner Supercomputer 2
	

Oak Ridge supercomputer Supercomputer by owner 1
	

Frontier (supercomputer) Oak Ridge supercomputer





	

Intel supercomputer market share Supercomputer





	

Personal computer Computer form factor 5
	

Laptop Personal computer

	

Desktop computer Personal computer

	

Mobile phone Personal computer 2
	

Smartphone Mobile phone

	

Mobile app Mobile phone





	

Workstation Computer form factor



	

Computer data storage Computer hardware 123 19
	

Filesystem Computer data storage 2
	

Computer file Filesystem 1
	

File signature Computer file





	

Tape drive (1950s-) Computer data storage

	

Volatile memory Computer data storage 7 6
	

Random-access memory Volatile memory 5
	

Static random-access memory Random-access memory

	

Dynamic random-access memory Random-access memory 2
	

Synchronous dynamic random-access memory (SDRAM) Dynamic random-access memory 1
	

DDR SDRAM (DDR SDRAM) Synchronous dynamic random-access memory





	

Magnetoresistive RAM (MRAM) Random-access memory





	

Non-volatile memory Computer data storage 73 5
	

Disk storage Non-volatile memory 2
	

Disk read-and-write head Disk storage 1
	

Magnetoresistive disk head Disk read-and-write head





	

Solid-state storage Non-volatile memory 1
	

Erase SSD securely Solid-state storage





	

Solid-state drive (SSD) Computer data storage 1
	

Flash memory Solid-state drive





	

I/O device Computer hardware 147 8
	

Punched card I/O device 1
	

Hollerith tabulating machine Punched card



	

Display device I/O device 34 5
	

Blinkenlights Display device

	

E Ink Display device 6 3
	

Amazon Kindle E Ink

	

Remarkable (tablet) E Ink 1
	

Remarkable 2 Remarkable









	

Teleprinter Computer hardware

	

Instruction set architecture Computer hardware 6k 59
	

Assembly language Instruction set architecture 2
	

Assembler (computing) Assembly language 1
	

GNU Assembler Assembler





	

Calling convention Instruction set architecture

	

List of instruction set architectures Instruction set architecture 6k 54
	

One instruction set computer (OISC) List of instruction set architectures

	

ARM architecture family List of instruction set architectures

	

PowerPC List of instruction set architectures

	

RISC-V List of instruction set architectures 73 7
	

RISC-V International RISC-V

	

SiFive RISC-V

	

RISC-V timer RISC-V 1
	

riscv/timer.S RISC-V timer



	

RISC-V priviledged ISA RISC-V 2
	

RISC-V MSTATUS register RISC-V priviledged ISA 1
	

RISC-V MSTATUS.MIE field RISC-V MSTATUS register







	

x86 List of instruction set architectures 6k 41
	

x86 Paging Tutorial x86 4k 39
	

1. Sample code x86 Paging Tutorial

	

2. Intel manual x86 Paging Tutorial

	

3. Application x86 Paging Tutorial

	

4. Hardware implementation x86 Paging Tutorial

	

5. Segmentation x86 Paging Tutorial

	

6. Example: simplified single-level paging scheme x86 Paging Tutorial 7
	

6.1. Single level paging scheme visualization Example: simplified single-level paging scheme

	

6.2. Single level paging scheme numerical translation example Example: simplified single-level paging scheme

	

6.3. Multiple addresses translate to a single physical address Example: simplified single-level paging scheme

	

6.4. Identity mapping Example: simplified single-level paging scheme

	

6.5. Page faults Example: simplified single-level paging scheme

	

6.6. Page table entries Example: simplified single-level paging scheme

	

6.7. Page size choice Example: simplified single-level paging scheme



	

7. Example: multi-level paging scheme x86 Paging Tutorial 5
	

7.1. The problem with single-level paging Example: multi-level paging scheme

	

7.2. K-ary trees to the rescue Example: multi-level paging scheme

	

7.3. Why not a balanced tree Example: multi-level paging scheme

	

7.4. How the K-ary tree is used in x86 Example: multi-level paging scheme

	

7.5. Multi-level paging scheme numerical translation example Example: multi-level paging scheme



	

8. 64-bit architectures x86 Paging Tutorial

	

9. PAE x86 Paging Tutorial

	

10. PSE x86 Paging Tutorial

	

11. PAE and PSE page table schemes x86 Paging Tutorial

	

12. TLB x86 Paging Tutorial 4
	

12.1. Basic TLB operation TLB

	

12.2. TLB replacement policy TLB

	

12.3. CAM TLB

	

12.4. Invalidating TLB entries TLB



	

13. Linux kernel usage x86 Paging Tutorial 5
	

13.1. Play with physical addresses in Linux Linux kernel usage

	

13.2. Kernel vs process memory layout Linux kernel usage

	

13.3. Process memory layout Linux kernel usage

	

13.4. Copy-on-write (COW) Linux kernel usage

	

13.5. Linux source tree Linux kernel usage



	

14. Memory management unit x86 Paging Tutorial

	

15. Second Level Address Translation x86 Paging Tutorial

	

16. Other architectures x86 Paging Tutorial 1
	

16.1. ARM Other architectures



	

17. Bibliography x86 Paging Tutorial



	

x86 custom instructions x86



	

Y86 List of instruction set architectures





	

Computer manufacturer Computer hardware 884 27
	

Dell Computer manufacturer

	

Lenovo Computer manufacturer 2
	

ThinkPad Lenovo 1
	

ThinkPad series ThinkPad





	

Raspberry Pi Foundation Computer manufacturer 651 22
	

Raspberry Pi Foundation project Raspberry Pi Foundation 640 21
	

Raspberry Pi OS Raspberry Pi Foundation project

	

Raspberry Pi (2012) Raspberry Pi Foundation project 558 19
	

Raspberry Pi 1 Raspberry Pi

	

Raspberry Pi 2 Raspberry Pi

	

Raspberry Pi 3 Raspberry Pi

	

Raspberry Pi Pico (2021) Raspberry Pi 558 15
	

Raspberry Pi Pico variant (2022) Raspberry Pi Pico 540 14
	

Raspberry Pi Pico H Raspberry Pi Pico variant

	

Raspberry Pi Pico W (2022) Raspberry Pi Pico variant 281 12
	

Raspberry Pi Pico W UART Raspberry Pi Pico W

	

Program Raspberry Pi Pico W with MicroPython Raspberry Pi Pico W 23 9
	

How to run a MicroPython script from a file on the Raspberry Pi Pico W from the command line? Program Raspberry Pi Pico W with MicroPython

	

MicroPython connection tool Program Raspberry Pi Pico W with MicroPython 12 3
	

ampy MicroPython connection tool

	

rshell MicroPython connection tool 1
	

How to exit from repl in rshell? rshell





	

Raspberry Pi Pico W freezes a few seconds after after screen disconnects from UART Program Raspberry Pi Pico W with MicroPython

	

Program Raspberry Pi Pico W with MicroPython code from the command line Program Raspberry Pi Pico W with MicroPython

	

Program the Raspberry Pi Pico W with MicroPython from Thonny Program Raspberry Pi Pico W with MicroPython

	

Raspberry Pi Pico W MicroPython example Program Raspberry Pi Pico W with MicroPython



	

Program Raspberry Pi Pico W with C Raspberry Pi Pico W















	

Peripheral Computer hardware 72 12
	

Computer mouse Peripheral

	

Computer keyboard Peripheral 1
	

Kinesis Advantage 2 keyboard Computer keyboard



	

Webcam Peripheral

	

Peripheral interface Peripheral 56 7
	

PCI Peripheral interface 13 3
	

lspci PCI 2
	

pciutils lspci

	

Get vendor and device ID for each PCI device lspci





	

USB Peripheral interface 2
	

USB Micro-B USB

	

USB-C USB







	

Semiconductor industry Computer hardware 593 48
	

Film about the semiconductor industry Semiconductor industry 1
	

Halt and Catch Fire (TV series, 2014-2017) Film about the semiconductor industry



	

Semiconductor company Semiconductor industry 208 44
	

Acorn Computers Semiconductor company

	

AMD (1969) Semiconductor company 109 16
	

AMD product AMD 29 12
	

AMD CPU AMD product 2
	

Ryzen AMD CPU

	

Epyc AMD CPU



	

AMD GPU AMD product 16 8
	

AMD GPU driver AMD GPU 1
	

AMDGPU AMD GPU driver



	

RDNA AMD GPU 8 2
	

RDNA 3 (2022) RDNA 1
	

gfx1103 RDNA 3





	

Radeon AMD GPU

	

AMD Instinct AMD GPU

	

ATI Technologies (1985-2006) AMD GPU





	

AMD employee AMD 2
	

Jerry Sanders (AMD co-founder and CEO until 2002) AMD employee

	

Lisa Su AMD employee





	

Arm (company) Semiconductor company 6
	

Allen Wu Arm

	

Arm product Arm 4
	

Arm Artisan Arm product

	

ARM CPU Arm product 2
	

ARM Cortex-M ARM CPU 1
	

ARM Cortex-M0+ ARM Cortex-M









	

Broadcom Semiconductor company

	

Cerebras (2015-) Semiconductor company

	

Graphcore Semiconductor company

	

Intel (1968-) Semiconductor company 12 6
	

Intel GPU Intel 12 4
	

Intel discrete GPU Intel GPU 2
	

Intel Xe Intel discrete GPU

	

Intel Arc Intel discrete GPU



	

Intel Graphics Technology (Intel integrated GPUs) Intel GPU



	

Intel Research Intel



	

Nvidia Semiconductor company 6
	

Software developed by Nvidia Nvidia 1
	

nvidia-smi Software developed by Nvidia



	

Nvidia GPU Nvidia 3
	

Nvidia Tesla Nvidia GPU 2
	

Nvidia T4 Nvidia Tesla

	

Nvidia A10G Nvidia Tesla







	

Qualcomm Semiconductor company

	

Silicon Graphics (1981-2009) Semiconductor company



	

Chinese semiconductor industry Semiconductor industry





	

Vaporware Computer

	

Computer biliography Computer 30 2
	

Computer YouTube channel Computer biliography 1
	

ExplainingComputers Computer YouTube channel







	

Telecommunication Information technology 1k 60
	

Spam Telecommunication

	

Transducer Telecommunication 4
	

Microphone Transducer 2
	

Carbon microphone Microphone

	

Condenser microphone Microphone



	

Loudspeaker Transducer



	

Character encoding Telecommunication 12 5
	

ASCII Character encoding

	

Morse code (1837) Character encoding

	

ISO_8859-1 Character encoding

	

Unicode Character encoding 1
	

UTF-8 Unicode





	

Telecommunication system Telecommunication 703 45
	

Telegraph Telecommunication system 33 5
	

Optical telegraph Telegraph 33 2
	

Chappe telegraph (1791) Optical telegraph 1
	

François and Joseph Blanc (Optical telegraph stock fraud) Chappe telegraph





	

Electrical telegraph (1837) Telegraph

	

Wireless telegraphy (1900) Telegraph



	

Telephone (1870s) Telecommunication system 2
	

How the telephone works Telephone

	

History of the telephone Telephone



	

Telephone-based system Telecommunication system

	

Telex (1940s-1970s) Telecommunication system

	

Fax (1974) Telecommunication system

	

Voice over IP Telecommunication system

	

Wireless Telecommunication system 445 20
	

Radio Wireless 406 17
	

History of radio Radio 1
	

Hertz electromagnetic wave experiments History of radio



	

Amateur radio Radio

	

Modulation (1920s) Radio 6
	

Why can't you send voice without modulation? Modulation

	

Amplitude modulation (1920s) Modulation

	

Frequency modulation Modulation 1
	

FM broadcasting (3 m, 87.5-108.0 MHz) Frequency modulation



	

Carrier wave Modulation 1
	

Alexanderson alternator Carrier wave





	

Radio transmitter and receiver Radio 104 6
	

Radio transceiver Radio transmitter and receiver 2
	

Dipole antenna Radio transceiver

	

Radar Radio transceiver



	

Radio receiver Radio transmitter and receiver

	

Transmitter Radio transmitter and receiver 1
	

Spark-gap transmitter (1890s) Transmitter







	

Cellular network Wireless 1
	

4G Cellular network





	

Television Telecommunication system

	

Writing Telecommunication system 97 9
	

Scribe Writing

	

Scriptorium Writing 1
	

Illuminated manuscript Scriptorium



	

Publishing Writing 38 5
	

Self-publishing website Publishing

	

Leanpub Publishing 1
	

Markua Leanpub



	

Publishing company Publishing 1
	

O'Reilly Media Publishing company









	

Telecommunication company Telecommunication 1
	

AT&T Telecommunication company





	

Error correction code Information technology 2
	

Cyclic redundancy check Error correction code 1
	

CRC-32 Cyclic redundancy check







	

Lighter Area of technology 1
	

Barbequeue lighter Lighter



	

Sensor Area of technology 927 30
	

Microscopy Sensor 894 27
	

Diffraction limit Microscopy

	

Type of microscopy Microscopy 699 21
	

Electron microscope Type of microscopy 4 7
	

TEM vs SEM Electron microscope

	

Scanning electron microscope (SEM) Electron microscope

	

Scanning tunnelling microscope (STM) Electron microscope

	

Transmission electron microscopy (TEM) Electron microscope 2
	

Scanning transmission electron microscopy (STEM) Transmission electron microscopy

	

Electron holography Transmission electron microscopy



	

Cryogenic electron microscopy Electron microscope



	

Fluorescence microscope Type of microscopy 53 2
	

Super-resolution microscopy (2014 Nobel Prize in Physics) Fluorescence microscope 1
	

STED microscopy Super-resolution microscopy





	

Optical microscope Type of microscopy 1
	

Leeuwenhoek microscope Optical microscope



	

Phase-contrast microscopy Type of microscopy

	

Two-photon excitation microscopy Type of microscopy

	

X-ray crystallography Type of microscopy 5
	

X-ray diffraction X-ray crystallography

	

Powder vs single crystal X-ray crystallography X-ray crystallography

	

Lab vs cyclotron X-ray crystallography X-ray crystallography

	

History of X-ray crystallography X-ray crystallography

	

Electron crystallography X-ray crystallography





	

Microscopy bibliography Microscopy 74 3
	

Microscopy YouTube channel Microscopy bibliography 2
	

Microscope Project (YouTube channel) Microscopy YouTube channel

	

Sci-Inspi (YouTube channel) Microscopy YouTube channel







	

Tomography Sensor 1
	

Muon tomography Tomography





	

Mechanical engineering Area of technology 2
	

Mechanical engineering company Mechanical engineering 1
	

Park Tool Mechanical engineering company





	

Nanotechnology Area of technology 14 5
	

Microelectromechanical systems Nanotechnology 2
	

Digital micromirror device Microelectromechanical systems 1
	

Digital Light Processing Digital micromirror device





	

Molecular machine Nanotechnology 1
	

Sodium channel Molecular machine





	

Social technology Area of technology 45k 899
	

Conference Social technology 1
	

TED (conference) Conference



	

Education Social technology 12k 392
	

Education is broken Education 2
	

Education as a system of indoctrination Education is broken

	

Stuff school should actually teach Education is broken



	

Educational technology Education 1
	

E-learning Educational technology



	

Free education Education

	

Gifted education Education 5
	

BeyondResearch Gifted education

	

Google Summer of Code (2005-) Gifted education

	

Nguyen Hue High School for the Gifted Gifted education

	

Young Gifted and Talented Programme Gifted education

	

Magnet school Gifted education



	

School Education 519 20
	

Academic term School 3
	

Fall term Academic term

	

Spring term Academic term

	

Summer term Academic term



	

Boarding school School

	

Innovative school School 477 14
	

eLearning provider Innovative school 1
	

OpenClassrooms eLearning provider



	

Innovative high school Innovative school 15 5
	

Escola da Ponte (Portugal, 1976-) Innovative high school

	

XP School (Doncaster, UK, 2014-) Innovative high school 1
	

Gwyn ap Harri XP School



	

U-Math (UK) Innovative high school 1
	

Dan Abramson U-Math





	

Innovative university course Innovative school 2
	

Gallatin School of Individualized Study Innovative university course

	

Molecular Sciences Course of the University of São Paulo (Curso de Ciências Moleculares, CCM) Innovative university course



	

Independent programming schools Innovative school 2
	

42 (school) Independent programming schools

	

Recurse Center Independent programming schools







	

Science, technology, engineering, and mathematics Education

	

Education level Education 4
	

K-12 Education level 2
	

Primary school (4-11) K-12

	

Secondary school (12-18) K-12



	

Master of Science Education level



	

University Education 9k 261
	

The ideal university University 424 8
	

University of the People (2009-) The ideal university 1
	

Shai Reshef University of the People



	

University is broken The ideal university 2
	

University has become a luxury item University is broken

	

Universities are obsessed by their images University is broken



	

University should focus on inspiring and not on evaluating The ideal university

	

The only reason for universities to exist should be the laboratories The ideal university 1
	

When in doubt, choose the course that has the most experimental work The only reason for universities to exist should be the laboratories





	

Force teachers to publish their teaching material with an open license University

	

The main function of university is sexual selection University 1
	

MRS degree The main function of university is sexual selection



	

Collegiate university University

	

Public university University 1
	

Private university Public university



	

University IP ownership University

	

University ranking University 1
	

Times Higher Education University ranking



	

University education level University 34 3
	

Undergraduate education University education level 2
	

Master's degree Undergraduate education

	

Postgraduate education Undergraduate education





	

University entry exam University

	

Universities by country University 8k 237
	

Australian university Universities by country

	

University of New South Wales Universities by country

	

University in the United States Universities by country 286 51
	

Community college (United States) University in the United States

	

Fraternities and sororities University in the United States

	

Group of American universities University in the United States 3
	

Colonial college Group of American universities

	

Ivy League Group of American universities

	

Public Ivy Group of American universities



	

American university University in the United States 240 44
	

Brigham Young University (BYU) American university

	

Brown University American university

	

California Institute of Technology American university

	

Columbia University American university 1
	

Columbia Radiation Laboratory Columbia University



	

Cornell University American university

	

Harvard University American university 2
	

HarvardX Harvard University

	

Harvard Project Physics Harvard University



	

Massachusetts Institute of Technology American university 28 4
	

MIT OpenCourseWare Massachusetts Institute of Technology

	

MIT Radiation Laboratory Massachusetts Institute of Technology

	

MIT course Massachusetts Institute of Technology 1
	

18.783 MIT course (Elliptic Curves, Andrew Sutherland) MIT course





	

Michigan State University American university

	

New York University American university

	

Princeton University American university 1
	

Institute for Advanced Study Princeton University



	

Rice University American university

	

Rutgers University (New Jersey state university) American university

	

Stanford University American university 26 10
	

Department of Stanford University Stanford University 1
	

Stanford University Physics Department Department of Stanford University



	

Stanford University research group Stanford University 21 2
	

Covert Lab Stanford University research group 1
	

Markus W. Covert Covert Lab





	

Stanford University alumnus Stanford University

	

Stanford University faculty Stanford University

	

Entrepreneurship at Stanford University Stanford University 2
	

Stanford Research Park Entrepreneurship at Stanford University

	

University of Stanford spinout company Entrepreneurship at Stanford University





	

University of California (UC) American university 6
	

University of California, Berkeley University of California

	

University of California, Davies University of California

	

University of California Los Angeles (1919-) University of California

	

University of California, Santa Barbara (1944) University of California 1
	

Kavli Institute for Theoretical Physics University of California, Santa Barbara



	

University of California, San Diego (1944) University of California



	

University of Chicago American university

	

University of Illinois Urbana-Champaign American university

	

University of Michigan American university

	

University of North Carolina American university

	

University of Washington American university 1
	

University of Washington research project University of Washington







	

Brazilian university Universities by country 555 7
	

University of Campinas Brazilian university

	

University of São Carlos (USP) Brazilian university

	

Federal University of São Carlos (USP) Brazilian university

	

University of São Paulo Brazilian university 3
	

Banheiros da USP (USP Toilets) University of São Paulo

	

Polytechnic School of the University of São Paulo (Escola Politécnica da Universidade de São Paulo) University of São Paulo

	

São Remo, the favela next to USP University of São Paulo





	

British university Universities by country 4k 149
	

Are public universities in the UK owned by the Government? British university

	

Russell Group British university

	

List of British universities British university 4k 146
	

Imperial College London List of British universities

	

Open University List of British universities

	

University of Bristol List of British universities 7 2
	

University of Bristol research group University of Bristol 1
	

QET Labs University of Bristol research group





	

University of Cambridge List of British universities 27 16
	

University of Cambridge lecture note copyright ownership University of Cambridge

	

University of Cambridge alumus University of Cambridge

	

University of Cambridge laboratory University of Cambridge 2
	

Cavendish Laboratory University of Cambridge laboratory

	

Mond Laboratory University of Cambridge laboratory



	

Crushbridge University of Cambridge 1
	

Cumbridge Crushbridge



	

Entrepreneurship at the University of Cambridge University of Cambridge 2
	

Cambridge Enterprise Entrepreneurship at the University of Cambridge

	

University of Cambridge spinout company Entrepreneurship at the University of Cambridge



	

University of Cambridge student culture University of Cambridge 5
	

University of Cambridge slang University of Cambridge student culture 2
	

Senior Wrangler University of Cambridge slang

	

Wooden spoon (award) University of Cambridge slang



	

Night climbing University of Cambridge student culture

	

Varsity (Cambridge) University of Cambridge student culture





	

Oxford Brookes University List of British universities

	

University of Edinburgh (UoE) List of British universities 1
	

Autonomous agents research group of the University of Edinburgh University of Edinburgh



	

University of London List of British universities 3
	

Queen Mary University of London (East London) University of London 1
	

QMUL research group Queen Mary University of London



	

University College London University of London



	

University of Manchester List of British universities

	

University of Oxford List of British universities 2k 113
	

Open access at the University of Oxford University of Oxford 128 4
	

Oxford virtual learning environment Open access at the University of Oxford 3
	

Canvas (Oxford) Oxford virtual learning environment

	

Oxford mathematics Moodle Oxford virtual learning environment

	

WebLearn (Oxford, ????-2023) Oxford virtual learning environment





	

University of Oxford alumnus University of Oxford

	

University of Oxford student culture (Stash, puffa) University of Oxford 80 13
	

Oxford slang University of Oxford student culture 3
	

A First, a Blue, and a spouse Oxford slang

	

Battel Oxford slang

	

Tab (Oxford slang) Oxford slang



	

College puffer jacket University of Oxford student culture

	

Oxford student initiative University of Oxford student culture 26 7
	

Oxford Gossip (website) Oxford student initiative

	

Oxshag (-2023) Oxford student initiative

	

University of Oxford student publication Oxford student initiative 4
	

The Oxford Scientist University of Oxford student publication

	

University of Oxford student newspaper University of Oxford student publication 2
	

The Oxford Student (1991) University of Oxford student newspaper

	

Cherwell (newspaper, 1920) University of Oxford student newspaper
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Chemistry course of the University of Oxford Undergraduate course of the University of Oxford

	

Computer science course of the University of Oxford Undergraduate course of the University of Oxford 125 15
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Computer Science and Philosophy course of the University of Oxford Computer science course of the University of Oxford variant

	

Mathematics and Computer science course of the University of Oxford Computer science course of the University of Oxford variant



	

Computer science masters course of the University of Oxford Computer science course of the University of Oxford 1
	

Computer science and philosophy masters course of the University of Oxford Computer science masters course of the University of Oxford



	

Year 2 or 3 course of the computer science course of the University of Oxford (Part A or B) Computer science course of the University of Oxford 5
	

Algorithms and Data Structures course of the University of Oxford (algorithms) Year 2 or 3 course of the computer science course of the University of Oxford

	

Compilers course of the University of Oxford (com) Year 2 or 3 course of the computer science course of the University of Oxford

	

Concurrent programming course of the University of Oxford (concurrentprogramming) Year 2 or 3 course of the computer science course of the University of Oxford

	

Models of computation course of the University of Oxford (modelsofcomputation) Year 2 or 3 course of the computer science course of the University of Oxford

	

Quantum Information course of the  University of Oxford (qi) Year 2 or 3 course of the computer science course of the University of Oxford



	

Year 4 of the computer science course of the University of Oxford (Part C) Computer science course of the University of Oxford 3
	

Graph Representation Learning (grl) Year 4 of the computer science course of the University of Oxford

	

Quantum Processes and Computation course of the University of Oxford (quantum) Year 4 of the computer science course of the University of Oxford

	

Quantum Software course of the University of Oxford (qsoft) Year 4 of the computer science course of the University of Oxford





	

Mathematics course of the University of Oxford Undergraduate course of the University of Oxford 29 11
	

Mathematics course of the University of Oxford structure Mathematics course of the University of Oxford 4
	

Year 1 of the mathematics course of the University of Oxford (CP, Prelims, Course preliminaries) Mathematics course of the University of Oxford structure

	

Year 2 of the mathematics course of the University of Oxford (A) Mathematics course of the University of Oxford structure

	

Year 3 of the mathematics course of the University of Oxford (B) Mathematics course of the University of Oxford structure

	

Year 4 of the mathematics course of the University of Oxford (C, MMath) Mathematics course of the University of Oxford structure



	

Mathematics and Statistics course of the University of Oxford Mathematics course of the University of Oxford

	

Mathematics masters course of the University of Oxford Mathematics course of the University of Oxford 4
	

Mathematics and Computer Science masters course of the University of Oxford (MMathCompSci) Mathematics masters course of the University of Oxford

	

Mathematics and Foundations of Computer Science masters course of the University of Oxford Mathematics masters course of the University of Oxford

	

Mathematics and Philosophy masters course of the University of Oxford (MMathPhil) Mathematics masters course of the University of Oxford

	

Mathematical Sciences masters course of the University of Oxford (OMMS) Mathematics masters course of the University of Oxford





	

Physics course of the University of Oxford Undergraduate course of the University of Oxford 794 24
	

Oxford physics course handbook Physics course of the University of Oxford

	

Oxford Physics Joint Consultative Committee Physics course of the University of Oxford

	

Physics course of the University of Oxford structure Physics course of the University of Oxford 571 15
	

Year 1 of the physics course of the University of Oxford (CP, Prelims, Course preliminaries) Physics course of the University of Oxford structure

	

Year 2 of the physics course of the University of Oxford (A) Physics course of the University of Oxford structure 1
	

A1 Oxford physics course (Statistical shysics) Year 2 of the physics course of the University of Oxford



	

Year 3 of the physics course of the University of Oxford (B) Physics course of the University of Oxford structure 4 5
	

B3 Oxford physics course (Third year Atomic and laser physics) Year 3 of the physics course of the University of Oxford

	

B2 Oxford physics course (Symmetry and Relativity) Year 3 of the physics course of the University of Oxford

	

B4 Oxford physics course (Nuclear and particle physics) Year 3 of the physics course of the University of Oxford

	

B6 Oxford physics course (Third year condensed matter physics) Year 3 of the physics course of the University of Oxford 1
	

The Oxford Solid State Basics (2013) B6 Oxford physics course





	

Year 4 of the physics course of the University of Oxford (C, MPhys) Physics course of the University of Oxford structure 5
	

Oxford Master of Physics and Philosophy Year 4 of the physics course of the University of Oxford

	

C2 Oxford physics course (Lasers and Quantum Information) Year 4 of the physics course of the University of Oxford

	

C3 Oxford physics course (Condensed matter physics) Year 4 of the physics course of the University of Oxford

	

C6 Oxford physics course (Theoretical physics) Year 4 of the physics course of the University of Oxford

	

C7.4 Oxford physics course (IQIS) Year 4 of the physics course of the University of Oxford





	

Oxford Master Course in Mathematical and Theoretical Physics Physics course of the University of Oxford

	

List of physics courses of the University of Oxford Physics course of the University of Oxford 4
	

Symmetry in Condensed Matter Physics course of the University of Oxford List of physics courses of the University of Oxford

	

Condensed matter physics course of the University of Oxford List of physics courses of the University of Oxford

	

Quantum matter physics course of the University of Oxford List of physics courses of the University of Oxford

	

Topological Quantum Course of the University of Oxford List of physics courses of the University of Oxford







	

Graduate course of the University of Oxford Course of the University of Oxford 1
	

MSc course of the University of Oxford Graduate course of the University of Oxford





	

Divisions of the University of Oxford University of Oxford 35 15
	

Department of the University of Oxford Divisions of the University of Oxford

	

Mathematical, Physical and Life Sciences division of the University of Oxford Divisions of the University of Oxford 35 13
	

Department of the Mathematical, Physical and Life Sciences division of the University of Oxford Mathematical, Physical and Life Sciences division of the University of Oxford 12
	

Department of Computer Science of the University of Oxford Department of the Mathematical, Physical and Life Sciences division of the University of Oxford

	

Department of Engineering Science of the University of Oxford Department of the Mathematical, Physical and Life Sciences division of the University of Oxford 2
	

Research group of the Department of Engineering science of the University of Oxford Department of Engineering Science of the University of Oxford 1
	

Information Engineering group of the University of Oxford Research group of the Department of Engineering science of the University of Oxford





	

Department of Physics of the University of Oxford Department of the Mathematical, Physical and Life Sciences division of the University of Oxford 5
	

Subdepartment of the Department of Physics of the University of Oxford Department of Physics of the University of Oxford 2
	

Atomic and laser Physics subdepartment of the University of Oxford Subdepartment of the Department of Physics of the University of Oxford

	

Condensed matter subdepartment of the University of Oxford Subdepartment of the Department of Physics of the University of Oxford



	

Research group of the Department of physics of the University of Oxford Department of Physics of the University of Oxford 1
	

Quantum systems engineering Research group of the  University of Oxford Research group of the Department of physics of the University of Oxford
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Oxbridge University of Oxford 3
	

Loxbridge Oxbridge

	

Oxbridge student culture Oxbridge 1
	

Blue (university sport) Oxbridge student culture
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Canadian university Universities by country 1
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Dutch university Universities by country 16 2
	

Delft University of Technology Dutch university 1
	

Delft OpenCourseWare Delft University of Technology





	

French university Universities by country 627 15
	

École Polytechnique French university 410 10
	

When the École Polytechnique mathematics department didn't let Ciro Santilli do his internship of choice due to grades École Polytechnique

	

École Polytechnique student culture École Polytechnique 393 6
	

Binet (École Polytechnique) École Polytechnique student culture 3
	

Bôbar (École Polytechnique) Binet

	

Khômiss ("secret" École Polytechnique Binet) Binet

	

Binet Gaussienne Binet



	

École Polytechnique student-managed web service École Polytechnique student culture 1
	

École Polytechnique internal student wiki École Polytechnique student-managed web service





	

École Polytechnique alumnus École Polytechnique

	

Polytechnic Institute of Paris École Polytechnique



	

École normale supérieure (Paris) French university

	

University of Paris (1150-1970) French university 2
	

Sorbonne University (2018-) University of Paris 1
	

Pierre and Marie Curie University (UPMC, Paris 6, 1971-2017) Sorbonne University







	

German university Universities by country 1
	

Karlsruhe Institute of Technology (KIT) German university



	

Italian university Universities by country 1
	

University of Bologna Italian university
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Academia is broken Academia 62 6
	

Academia job rumor milll Academia is broken

	

Andy Stapleton Academia is broken

	

Publish or perish Academia is broken

	

Academic fraud Academia is broken 62 2
	

Jan Hendrik Schön Academic fraud 1
	

Schön scandal Jan Hendrik Schön







	

Research group Academia 1
	

Principal investigator (PI) Research group



	

Academic publishing Academia 293 31
	

Academic publishing is broken Academic publishing

	

Academic journal Academic publishing 60 13
	

Impact factor Academic journal

	

Preprint Academic journal

	

Peer review Academic journal

	

List of academic journals Academic journal 1
	

Cell (journal) List of academic journals



	

American academic journal Academic journal 1
	

Science (journal) American academic journal



	

British academic journal Academic journal 1
	

Nature (journal, 1869-) British academic journal



	

German physics journal Academic journal 3
	

Session reports of the Royal Prussian Academy of Sciences at Berlin (Sitzungsberichte der Königlich Preussischen Akademie der Wissenschaften zu Berlin) German physics journal

	

Annalen der Physik (Annals of Physics, 1799-, AdP) German physics journal

	

Zeitschrift für Physik (Journal for Physics, 1920-1997) German physics journal





	

Academic paper Academic publishing 1
	

Review article Academic paper



	

Academic publisher Academic publishing 7
	

Elsevier Academic publisher 1
	

Journal by Elsevier Elsevier



	

Springer Science+Business Media Academic publisher

	

Wiley (publisher) Academic publisher

	

Open access academic publisher Academic publisher 2
	

eLife Open access academic publisher

	

MDPI Open access academic publisher





	

Novel result Academic publishing

	

Open access Academic publishing 198 4
	

Closed access Open access 198 3
	

Paywall Closed access

	

Closed access academic journal Closed access 1
	

Closed access academic journals are evil Closed access academic journal









	

Teaching statement Academia

	

Doctor of Philosophy Academia 2
	

DPhil Doctor of Philosophy

	

All but dissertation (ABD) Doctor of Philosophy





	

Learned society Education 51 11
	

American learned society Learned society 3
	

American Physical Society American learned society 1
	

Reviews of Modern Physics (1929-) American Physical Society



	

National Academy of Sciences American learned society



	

British learned society Learned society 7 4
	

Institute of Physics British learned society 1
	

Physics World Institute of Physics



	

Royal Society British learned society 1
	

Post-nominal letters Royal Society





	

German learned society Learned society 1
	

Prussian Academy of Sciences (1700-1990) German learned society





	

Exam Education 5
	

Exam as a service Exam

	

Certification Exam 1
	

Diploma Certification



	

Grade (exam) Exam

	

Homework Exam



	

Philosophy of education Education 8 4
	

Learn in public Philosophy of education 3 2
	

Evergreen notes Learn in public 1
	

Andy Matuschak Evergreen notes





	

Those who can't do, teach Philosophy of education



	

Student culture Education 2
	

Student society Student culture

	

Student newspaper Student culture



	

Teaching method Education 58 18
	

Autodidacticism Teaching method 38 3
	

Self-directed learning Autodidacticism 2
	

Personalized learning Self-directed learning

	

Year On (UnCollege) Self-directed learning





	

Authentic learning Teaching method

	

Homeschooling Teaching method 3
	

Person educated at home Homeschooling

	

Hothousing Homeschooling 1
	

Svengali Hothousing





	

Montessori education Teaching method 1
	

Bezos Academy Montessori education



	

Paulo Freire Teaching method

	

Peer tutoring Teaching method 1
	

Dojo learning model Peer tutoring



	

Project-based learning Teaching method 1
	

Solver community Project-based learning



	

Recitation class Teaching method

	

Waldorf education (1919) Teaching method





	

Government Social technology 477 16
	

Form of government Government 252 7
	

Democracy Form of government 252 4
	

Direct democracy Democracy

	

Voting Democracy 2
	

Electronic voting Voting

	

Referendum Voting





	

Dictatorship Form of government

	

World domination Form of government



	

Tax Government 171 7
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Tax the rich Tax 4
	

Georgism Tax the rich

	

Redistribution of wealth Tax the rich

	

Progressive tax Tax the rich

	

Wealth tax Tax the rich







	

Law Social technology 573 65
	

Area of law Law 45 7
	

Competition law Area of law

	

Labour law Area of law 1
	

Four-day workweek Labour law



	

Property law Area of law 1
	

Trust (Law) Property law



	

Intellectual property (IP) Area of law 1
	

Patent Intellectual property
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Punishment Crime 3
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Freedom of speech Law 1
	

Censorship Freedom of speech



	

Law enforcement Law 1
	

Police Law enforcement
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Derivative work Copyright

	

Fair use Copyright



	

Freedom of panorama License
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Open license Free license

	

Creative Commons license Free license 13
	

CC BY Creative Commons license 3
	

CC BY version CC BY 2
	

CC BY 4.0 CC BY version
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CC BY-SA Creative Commons license 1
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CC BY-NC-SA Creative Commons license 6
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CC BY-NC-ND 4.0 table of contents CC BY-NC-ND 4.0









	

GNU Free Documentation License Free license
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Software license License 60 11
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British newspaper Newspaper by country 1
	

The Guardian (1821-) British newspaper
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Aggressively filter your social media follows Social media

	

Social network Social media

	

Distributed social network Social media
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Facebook List of social media 17 10
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FaceMash History of Facebook

	

Winklevoss twins History of Facebook 1
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Film about Facebook Facebook 1
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Mark Zuckerberg Facebook 1
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LinkedIn List of social media

	

Twitter List of social media
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List of cryptocurrencies Cryptocurrency 25k 188
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Bitcoin Core Bitcoin implementation 94 8
	

Bitcoin Core executable Bitcoin Core 51 7
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Satoshi uploader How to extract data from the Bitcoin blockchain 1
	

Peter Todd's data upload scripts Satoshi uploader
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Bitcoin inscription Bitcoin 18k 58
	

Cool data embedded in the Bitcoin blockchain Bitcoin inscription 17k 49
	

1. Media type Cool data embedded in the Bitcoin blockchain 13k 27
	

1.1. Images Media type 4k 18
	

1.1.1. ASCII art Images 4
	

1.1.1.1. Len Sassaman tribute (2011-07-30) ASCII art

	

1.1.1.2. Marijuana plant (2014-) ASCII art

	

1.1.1.3. Force of Will (2014-12-03) ASCII art

	

1.1.1.4. ASCII art TODO ASCII art



	

1.1.2. Custom encoded images of unknown source Images

	

1.1.3. AtomSea & EMBII (2013-) Images 729 6
	

1.1.3.1. Early AtomSea & EMBII uploads (2013-12-01 - ) AtomSea & EMBII 357 3
	

1.1.3.1.1. ILoveYouMore.jpg (2013-12-02) Early AtomSea & EMBII uploads

	

1.1.3.1.2. Nelson-Mandela.jpg (2013-12-07) Early AtomSea & EMBII uploads 1
	

1.1.3.1.2.1. Nelson-Mandela.jpg analysis Nelson-Mandela.jpg





	

1.1.3.2. Interesting AtomSea & EMBII uploads AtomSea & EMBII

	

1.1.3.3. AtomSea & EMBII data format AtomSea & EMBII



	

1.1.4. Raw images Images 1
	

1.1.4.1. cryptograffiti.info (2014-2017) Raw images



	

1.1.5. Ordinal ruleset inscriptions (2023-) Images 1
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1.1.6. Taproot wizards (2023-) Images
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1.3. Encrypted data Media type
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2.2. Illegal content of block 229k (2013-04-06 - 2013-04-08) Themes
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2.4. Mt. Gox' shutdown (February 2014) Themes

	

2.5. Protests against larger block sizes (May 2015) Themes 1
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4.1. Hidden surprises in the Bitcoin blockchain by Ken Shirriff (2014) Bibliography

	

4.2. A Quantitative Analysis of the Impact of Arbitrary Blockchain Content on Bitcoin by Matzutt et al. (2018) Bibliography



	

5. Other blockchains Cool data embedded in the Bitcoin blockchain

	

6. Incoming links Cool data embedded in the Bitcoin blockchain
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Cardano List of cryptocurrencies 1
	

Ouroboros (protocol) Cardano
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Monero GPU mining Monero mining
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FTX List of cryptocurrency exchanges 1
	

Caroline Ellison FTX







	

Cryptocurrency tumbler Cryptocurrency

	

Non-fungible token Cryptocurrency



	

Inscription (Blockchain) Blockchain 2
	

Miner message Inscription

	

Punycode inscription Inscription





	

Fiat currency Money 289 8
	

Digital currency Fiat currency 147 2
	

Electronic money Digital currency 1
	

GNU Taler Electronic money





	

Brazilian real (R$) Fiat currency

	

Dollar Fiat currency

	

Euro Fiat currency

	

Pound sterling Fiat currency 1
	

Decimal day (1971) Pound sterling





	

Rich entity Money 24 3
	

Rich person Rich entity

	

Rich family Rich entity 1
	

Rockefeller family (oil monopoly) Rich family





	

Payment system Money

	

PayPal Money



	

Organization Social technology 2k 72
	

Company Organization 260 43
	

Companies with investors are evil Company

	

Ciro's everyone gets a raise story Company

	

The place for beauty in companies Company

	

Technology company Company 4
	

Big tech Technology company

	

List of technology companies Technology company 2
	

Siemens List of technology companies 1
	

Siemens spinoff Siemens







	

Conglomerate (company) Company 1
	

Honeywell Conglomerate



	

Lifestyle business Company

	

Type of company Company 38 13
	

Spin-off company Type of company 1
	

University spin-off company Spin-off company



	

Startup company Type of company 37 10
	

Pivot (Strategy) Startup company

	

How to value startup shares Startup company

	

Unicorn (startup) Startup company

	

Venture capital Startup company 33 6
	

Venture capitalist Venture capital

	

Venture capital firm Venture capital 20 4
	

Sequoia Capital (1972) Venture capital firm 2
	

Don Valentine Sequoia Capital

	

Michael Moritz Sequoia Capital



	

Kleiner Perkins Venture capital firm









	

List of companies by country Company 7
	

American company List of companies by country

	

Australian company List of companies by country

	

British company List of companies by country

	

Canadian company List of companies by country

	

French company List of companies by country

	

German company List of companies by country

	

Japanese company List of companies by country



	

List of companies Company

	

Business-to-business Company

	

Entrepreneur Company 18 7
	

Elon Musk Entrepreneur 18 4
	

Elon Musk's family Elon Musk 18 3
	

Justine Musk Elon Musk's family 1
	

How can I be as great by Justine Musk Justine Musk



	

X Æ A-12 Elon Musk's family





	

Hermann Hauser Entrepreneur

	

Xavier Niel Entrepreneur





	

Internal communications Organization 1
	

Need to know Internal communications



	

Nonprofit organization Organization 920 21
	

Charitable organization Nonprofit organization 853 19
	

Schmidt Futures Charitable organization

	

Educational charitable organization Charitable organization 296 13
	

Crankstart Foundation Educational charitable organization

	

KIPP Educational charitable organization

	

IntoUniversity Educational charitable organization

	

just IMAGINE if... Educational charitable organization

	

LibreTexts Educational charitable organization

	

Open Knowledge Foundation Educational charitable organization

	

Saylor Academy Educational charitable organization 1
	

Michael J. Saylor Saylor Academy



	

Rockefeller Foundation (1913) Educational charitable organization

	

Shuttleworth Foundation (2001-2024) Educational charitable organization

	

Simons Foundation Educational charitable organization 1
	

Jim Simons Simons Foundation



	

Teach For All Educational charitable organization



	

Brazillian educational charitable organization Charitable organization 3
	

Fundação Estudar Brazillian educational charitable organization 2
	

Jorge Paulo Lemann Fundação Estudar

	

Lemann Center Fundação Estudar







	

Nonprofit impact measurement Nonprofit organization



	

Professional organization Organization 1
	

Institute of Electrical and Electronics Engineers Professional organization



	

Public relations Organization

	

Secret society Organization



	

Prize Social technology 330 63
	

Breakthrough Prize Prize

	

Louisa Gross Horwitz Prize (1967-, pre-Nobel) Prize

	

Oliver E. Buckley Condensed Matter Prize (1953-) Prize

	

Copley Medal (1731-) Prize

	

Fields Medal (1935-) Prize

	

Kyoto medal (1985-) Prize

	

Nobel Prize (1901-) Prize 169 48
	

The Nobel Prize is bad Nobel Prize 1
	

Nobel disease The Nobel Prize is bad



	

Project to explain each Nobel Prize better Nobel Prize

	

Nobel Foundation Nobel Prize

	

List of Nobel Prizes Nobel Prize

	

Nobel Prize in Chemistry Nobel Prize 41 11
	

List of Nobel Prizes in Chemistry Nobel Prize in Chemistry 10
	

2023 Nobel Prize in Chemistry (Quantum dot) List of Nobel Prizes in Chemistry

	

2017 Nobel Prize in Chemistry (cryoEM) List of Nobel Prizes in Chemistry 1
	

Richard Henderson (biologist) 2017 Nobel Prize in Chemistry



	

2014 Nobel Prize in Chemistry (Super-resolution microscopy) List of Nobel Prizes in Chemistry 1
	

Stefan Hell 2014 Nobel Prize in Chemistry



	

2008 Nobel Prize in Chemistry (Green fluorescent protein) List of Nobel Prizes in Chemistry

	

1978 Nobel Prize in Chemistry (ATP synthesis in mitochondria) List of Nobel Prizes in Chemistry

	

1962 Nobel Prize in Chemistry (Myoglobin structure with X-ray crystallography) List of Nobel Prizes in Chemistry

	

1952 Nobel Prize in Chemistry (Gas chromatography) List of Nobel Prizes in Chemistry

	

1908 Nobel Prize in Chemistry List of Nobel Prizes in Chemistry





	

List of Nobel Prizes in Physiology and Medicine Nobel Prize 4
	

2021 Nobel Prize in Physiology and Medicine (Human heat and pressure sensor proteins) List of Nobel Prizes in Physiology and Medicine

	

2014 Nobel Prize in Physiology and Medicine (Cells that represend Euclidian space) List of Nobel Prizes in Physiology and Medicine

	

2012 Nobel Prize in Physiology and Medicine (Induced pluripotent stem cell) List of Nobel Prizes in Physiology and Medicine

	

2003 Nobel Prize in Physiology and Medicine (Magnetic resonance imaging) List of Nobel Prizes in Physiology and Medicine



	

Nobel Prize in Physics Nobel Prize

	

List of Nobel Prizes in Physics Nobel Prize 22
	

2018 Nobel Prize in Physics List of Nobel Prizes in Physics

	

2007 Nobel Prize in Physics List of Nobel Prizes in Physics

	

1998 Nobel Prize in Physics (Fractional quantum Hall effect for ν=1/m) List of Nobel Prizes in Physics

	

1996 Nobel Prize in Physics List of Nobel Prizes in Physics

	

1987 Nobel Prize in Physics List of Nobel Prizes in Physics

	

1973 Nobel Prize in Physics List of Nobel Prizes in Physics

	

1972 Nobel Prize in Physics List of Nobel Prizes in Physics

	

1965 Nobel Prize in Physics (Feynman, Schwinger and Tomonaga) List of Nobel Prizes in Physics 1
	

1965 Nobel Prize in Physics laureate 1965 Nobel Prize in Physics



	

1960 Nobel Prize in Physics List of Nobel Prizes in Physics

	

1955 Nobel Prize in Physics (QED experiments, Lamb and Kusch) List of Nobel Prizes in Physics

	

1944 Nobel Prize in Physics (Nuclear magnetic resonance, Rabi) List of Nobel Prizes in Physics

	

1937 Nobel Prize in Physics (electron diffraction) List of Nobel Prizes in Physics

	

1936 Nobel Prize in Physics (positron, cosmic rays) List of Nobel Prizes in Physics

	

1932 Nobel Prize in Physics (cyclotron) List of Nobel Prizes in Physics

	

1927 Nobel Prize in Physics (cloud chamber, Compton scattering) List of Nobel Prizes in Physics

	

1926 Nobel Prize in Physics (Jean Perrin, atomic theory) List of Nobel Prizes in Physics

	

1922 Nobel Prize in Physics (photoelectric effect) List of Nobel Prizes in Physics

	

1921 Nobel Prize in Physics (photoelectric effect) List of Nobel Prizes in Physics

	

1918 Nobel Prize in Physics (Planck constant) List of Nobel Prizes in Physics

	

1914 Nobel Prize in Physics (X-ray diffraction) List of Nobel Prizes in Physics

	

1902 Nobel Prize in Physics (Zeeman effect) List of Nobel Prizes in Physics



	

List of Nobel Prizes in Economics Nobel Prize 1
	

2022 Nobel Prizes in Economics List of Nobel Prizes in Economics





	

Thiel Fellowship Prize

	

Turing Award Prize

	

Knowledge olympiads Prize 11 5
	

Competitive programming Knowledge olympiads 11 3
	

Competitive programming website Competitive programming 2
	

Kaggle Competitive programming website

	

LeetCode Competitive programming website





	

Grinding for software interviews Knowledge olympiads





	

Weekend Social technology



	

Robotics Area of technology 118 25
	

Robot form factor Robotics 1
	

Arm on tracks Robot form factor



	

Robot simulation Robotics 17 4
	

Robot simulator Robot simulation 17 2
	

Webots Robot simulator 1
	

webots.cloud Webots





	

Realistic robotics simulation Robot simulation



	

Robotics research entity Robotics 2
	

Boston Dynamics Robotics research entity

	

Everyday Robots Robotics research entity



	

Cheap robot Robotics 1
	

Rotrics Cheap robot



	

Actuator Robotics 3
	

Engine Actuator 2
	

Electric motor Engine

	

Internal combustion engine Engine





	

Cyborg Robotics

	

Cyborg insect Robotics 1
	

Cyborg beetle Cyborg insect



	

Microbotics Robotics

	

RoboBee (2013) Robotics

	

RoboFly (2018) Robotics

	

Robotics software Robotics 2
	

Drake (robotics software) Robotics software

	

Robot Operating System Robotics software





	

Transport Area of technology 243 24
	

Bicycle Transport 59 3
	

Bicycle tire sizes Bicycle

	

Shimano Bicycle 1
	

Shimano product lines Shimano





	

Balloon Transport

	

Vehicle Transport 62 16
	

Aerospace Vehicle 59 5
	

Satellite Aerospace

	

Communications satellite Aerospace 1
	

SpaceX Communications satellite



	

Satellite navigation Aerospace 1
	

Global Positioning System (1978-) Satellite navigation





	

Watercraft Vehicle 1
	

Submarine Watercraft



	

Motor vehicle Vehicle 3 7
	

Car Motor vehicle 3 3
	

Self-driving car Car 3 2
	

Self-driving car company Self-driving car 1
	

Oxbotica Self-driving car company







	

Automotive company Motor vehicle 2
	

Toyota Automotive company 1
	

Toyota Research Institute (TRI) Toyota









	

Public transport Transport

	

Train Transport



	

User interface Area of technology 80 8
	

Windowing system User interface 1
	

X Window System Windowing system



	

Wayland User interface

	

Software with bad user interface User interface

	

Brain-computer interface User interface 80 3
	

Brain-computer interface company Brain-computer interface 2
	

Neuralink Brain-computer interface company

	

Synchron Brain-computer interface company









	

Technology bibliography Technology 681 9
	

Robert X. Cringely Technology bibliography 2
	

Triumph of the Nerds (1995) Robert X. Cringely

	

Nerds 2.0.1 (1998) Robert X. Cringely



	

The best technology YouTube channels Technology bibliography 5
	

Applied Science (YouTube channel) The best technology YouTube channels

	

AlphaPhoenix The best technology YouTube channels

	

EngineerGuy The best technology YouTube channels

	

NileRed The best technology YouTube channels

	

Cody'sLab The best technology YouTube channels







	

Art Ciro Santilli's Homepage 34k 807
	

Useful Art

	

Art young Ciro Santilli consumed Art 3
	

Children cartoons Ciro Santilli liked to watch Art young Ciro Santilli consumed

	

Games young Ciro Santilli played Art young Ciro Santilli consumed

	

Music teenager Ciro Santilli liked to listen to Art young Ciro Santilli consumed



	

Artist Art

	

Art trend Art 3
	

Exoticism Art trend

	

Fan art Art trend

	

Naturalism (art) Art trend



	

ASCII art Art 4
	

ASCII typeface ASCII art

	

ASCII porn ASCII art

	

Unicode art ASCII art

	

ANSI art ASCII art



	

Audiovisual art Art 3k 102
	

Performing arts Audiovisual art 3k 101
	

Film Performing arts 3k 98
	

Feature film Film

	

Television series Film 911 29
	

Title sequence Television series 1
	

Theme music Title sequence



	

Television show Television series

	

Television series that Ciro Santilli watched all episodes of Television series

	

Limited series Television series

	

Good television series Television series 2
	

Very good television series Good television series

	

The best television series Good television series



	

List of television series Television series 257 13
	

Breaking Bad (2008-2013) List of television series

	

Brideshead Revisited (1981) List of television series

	

Kung Fu (1972 TV series) List of television series

	

Katla (TV series, 2021) List of television series

	

Midnight mass (miniseries, 2021) List of television series

	

Silicon Valley (TV series, 2014-2019) List of television series

	

Star Trek List of television series 4
	

Star Trek character Star Trek 2
	

Spock Star Trek character 1
	

Vulcan salute (Live long and prosper) Spock





	

Star Trek: The Next Generation (1987-1994, Star Trek TNG) Star Trek



	

The Dropout (2022, story of Theranos) List of television series

	

The Playlist (2022, story of Spotify) List of television series



	

List of animated television series Television series 2
	

Futurama (1999-2013) List of animated television series

	

The Simpsons (1989-) List of animated television series



	

Anime Television series 85 3
	

Dragon Ball (1984) Anime 1
	

Dragon Ball Z Dragon Ball



	

Saint Seiya (1986-1990) Anime





	

Film director Film 67 8
	

Adam Curtis Film director 54 4
	

Film directed by Adam Curtis Adam Curtis 4 3
	

HyperNormalisation by Adam Curtis (2016) Film directed by Adam Curtis

	

Can't get you out of my head by Adam Curtis (2021) Film directed by Adam Curtis 1
	

Governments have lost all power to companies Can't get you out of my head by Adam Curtis (2021)







	

Roberto Rossellini Film director 2
	

Blaise Pascal (1972) Roberto Rossellini

	

Cartesius (1974) Roberto Rossellini





	

Film genre Film 976 41
	

Business film Film genre

	

Crime film Film genre 10 5
	

Ghost Dog: The Way of the Samurai (1999) Crime film

	

The Godfather Crime film 3
	

The Godfather (1972) The Godfather

	

The Godfather Part II (1974) The Godfather

	

The Godfather Part III (1990) The Godfather





	

Documentary film Film genre 5 3
	

Good documentary film Documentary film

	

How to Fix a Drug Scandal (2020) Documentary film 1
	

Annie Dookhan How to Fix a Drug Scandal (2020)





	

Drama film Film genre 1
	

Mishima: A Life in Four Chapters (1985) Drama film



	

Fantasy film Film genre

	

Film about genius Film genre 1
	

Amadeus (film, 1984) Film about genius



	

Mystery film Film genre 1
	

Picnic at Hanging Rock (1975) Mystery film



	

Political film Film genre 2
	

Charlie Wilson's War (2007) Political film

	

The Right Stuff (1983) Political film



	

Samurai cinema Film genre 96 3
	

The best samurai movies of all time Samurai cinema 96 2
	

Zatoichi (1962-) The best samurai movies of all time 1
	

Zatoichi effect Zatoichi







	

Science fiction film Film genre 128 11
	

Avatar (franchise) Science fiction film 1
	

Avatar: The Way of Water (2022) Avatar



	

Film about artificial intelligence Science fiction film 1
	

Film depicting artificial intelligence Film about artificial intelligence



	

Moon (2009) Science fiction film

	

Primer (2004) Science fiction film

	

Star Wars Science fiction film

	

Limtless (2011) Science fiction film

	

The Matrix (franchise) Science fiction film 1
	

The Matrix (1999) The Matrix



	

Transcendence (2014) Science fiction film



	

Spy film Film genre

	

War film Film genre 2
	

The Message (1976) War film

	

Full Metal Jacket (1987 film) War film





	

Film by country Film 1
	

Japanese film Film by country



	

Ciro Santilli's film tastes Film 270 12
	

High budget movies are shit Ciro Santilli's film tastes

	

Good film Ciro Santilli's film tastes 246 9
	

Army of the shadows (1969) (L'armée des ombres) Good film

	

Trainspotting (1996) Good film

	

Very good film Good film 185 6
	

The Man From Earth (2007) Very good film

	

The best films of all time Very good film 4
	

Once upon a time in the west (1968) The best films of all time

	

Battle of Algiers (1966) The best films of all time

	

Dr. Strangelove (1964) The best films of all time

	

The Criterion Collection The best films of all time







	

Bad film Ciro Santilli's film tastes



	

IMDb Film



	

Acting Performing arts 1
	

Actor Acting







	

Collecting Art 38 4
	

Sticker Album Collecting

	

Compulsive hoarding Collecting

	

Stamp collecting Collecting 1
	

All science is either physics or stamp collecting Stamp collecting





	

Comedy Art 255 17
	

Comedy troupe Comedy 53 4
	

Monty Python Comedy troupe 1
	

Monty Python and the Holy Grail (1975) Monty Python



	

Double act Comedy troupe 1
	

Laurel and Hardy Double act





	

British humour Comedy 3
	

Mitchell and Webb British humour

	

The Day Today (1994) British humour

	

The IT Crowd (2006-2013) British humour



	

Comedian Comedy

	

Comedy music Comedy 25 3
	

Comedy musician Comedy music 2
	

Victor Borge Comedy musician

	

"Weird Al" Yankovic Comedy musician





	

Comedy show Comedy

	

YouTube comedy channel Comedy 1
	

Epic Rap Battles of History (ERBOH) YouTube comedy channel





	

Comics Art 77 7
	

Webcomic Comics 4
	

PhD Comics Webcomic

	

Saturday Morning Breakfast Cereal Webcomic

	

xkcd Webcomic 1
	

xkcd 927: Standards xkcd





	

List of comics Comics 1
	

Dilbert List of comics





	

Food Art 35 11
	

Cuisine Food 1
	

Cuisine by region Cuisine



	

Food without photosynthesis Food 3
	

Food from methane Food without photosynthesis 1
	

Calysta (2012) Food from methane



	

NeoCarbonFood Food without photosynthesis



	

Chocolate Food 2
	

Milk chocolate Chocolate

	

Dark chocolate Chocolate



	

Pasta Food 1
	

Bolognese Pasta





	

Game Art 10k 205
	

Parlour game Game 1
	

Twenty questions Parlour game



	

Puzzle Game 26 5
	

Combinatorial puzzle Puzzle 26 4
	

Twisty puzzle Combinatorial puzzle 11 3
	

Rubik's Cube (1974) Twisty puzzle

	

Rubik's Cube solution Twisty puzzle 1
	

Meet-in-the-middle algorithm Rubik's Cube solution









	

Game classification Game 44 6
	

Perfect and imperfect information Game classification 1
	

Perfect information Perfect and imperfect information



	

Deterministic and non-deterministic game Game classification 44 3
	

Deterministic game Deterministic and non-deterministic game

	

Non-deterministic game Deterministic and non-deterministic game 1
	

Game of chance Non-deterministic game







	

Board game Game 3k 47
	

Deterministic perfect information board game Board game 906 32
	

Chess Deterministic perfect information board game 876 19
	

Computer chess Chess 810 16
	

Human vs computer chess Computer chess 2
	

Human + Computer team vs Computer chess Human vs computer chess

	

Human-computer chess matches Human vs computer chess



	

Computer chess competition Computer chess

	

Computer chess interface Computer chess 2
	

Forsyth-Edwards Notation Computer chess interface

	

Universal Chess Interface Computer chess interface



	

Chess UI Computer chess 3
	

GNOME Chess Chess UI

	

GNU Chess (gnuchess) Chess UI

	

Shane's Chess Information Database (scid) Chess UI



	

Chess engine Computer chess 665 4
	

Leela Chess Zero Chess engine

	

Stockfish (chess) Chess engine 2
	

Does Stockfish use the GPU? Stockfish

	

Stockfish CLI Stockfish







	

First-move advantage in chess Chess

	

Shogi (Chess) Chess



	

Go (game) Deterministic perfect information board game 11 9
	

Computer Go Go 8
	

Human vs computer go Computer Go

	

Go adversarial attack Computer Go 1
	

Adversarial Policies Beat Superhuman Go AIs (2022) Go adversarial attack



	

Go engine Computer Go 3
	

GNU go Go engine

	

KataGo (2019) Go engine

	

Leela Zero Go engine



	

Go UI Computer Go





	

M,n,k game Deterministic perfect information board game 1
	

Tic-tac-toe M,n,k game





	

List of board games Board game 35 2
	

Snakes and Ladders List of board games 1
	

Average length of a Snakes and Ladders game Snakes and Ladders





	

Trading card game (TCG) Board game 986 10
	

Magic: The Gathering Trading card game 371 9
	

Magic: The Gathering is too expensive Magic: The Gathering

	

Magic: The Gathering content creator Magic: The Gathering 2
	

Alpha Investments Magic: The Gathering content creator

	

Magic Aids Magic: The Gathering content creator



	

Magic: The Gathering is addictive Magic: The Gathering

	

Mathy Magic: The Gathering thoughts Magic: The Gathering 1
	

Magic: The Gathering meta-based deck choice is a bimatrix game Mathy Magic: The Gathering thoughts



	

Wizards of the Coast Magic: The Gathering

	

Magarena Magic: The Gathering







	

Hand game Game 1
	

Odds and evens (hand game) Hand game



	

Meta (game) Game 1
	

Break the meta Meta



	

Serious game Game

	

Video game Game 7k 136
	

Video game difficulty Video game 74 4
	

The perfect video game is an infinitely hard one Video game difficulty 47 2
	

Life difficulty level meme The perfect video game is an infinitely hard one 1
	

Level: Asian Life difficulty level meme





	

Nintendo hard Video game difficulty



	

Good video game Video game 1
	

Good video game to watch Good video game



	

Meta breaking glitch Video game

	

Video game by number of players Video game 8 4
	

Multiplayer game Video game by number of players 8 2
	

Player versus player Multiplayer game 1
	

Tea-bagging Player versus player





	

Player versus environment (PvE) Video game by number of players



	

Speedrun Video game 2
	

Real-time attack speedrun (RTA) Speedrun

	

Tool-assisted speedrun (TAS) Speedrun



	

Software toy Video game

	

Open source video game Video game 61 4
	

Open source video game library Open source video game 1
	

Simple DirectMedia Layer Open source video game library



	

Open source video game asset Open source video game 1
	

game-icons.net Open source video game asset





	

Video game modding Video game

	

Video game console company Video game 1k 35
	

Nintendo Video game console company 1k 29
	

Nintendo franchise Nintendo 48 7
	

Pokemon Nintendo franchise 1
	

Pokemon Mania (1990s) Pokemon



	

Super Mario Nintendo franchise 1
	

Super Mario game Super Mario



	

The Legend of Zelda Nintendo franchise 31 2
	

The Legend of Zelda game The Legend of Zelda 1
	

The Legend of Zelda: Ocarina of Time (1998) The Legend of Zelda game







	

Nintendo video game console Nintendo 986 20
	

Nintendo Entertainment System (1983) Nintendo video game console 39 3
	

NES game Nintendo Entertainment System 39 2
	

Super Mario Bros. (1985) NES game 1
	

Super Mario Bros. reverse engineering Super Mario Bros.







	

Super Nintendo Entertainment System (1990) Nintendo video game console 25 3
	

Super Nintendo game Super Nintendo Entertainment System 2
	

Final Fantasy VI Super Nintendo game

	

Super Mario World Super Nintendo game





	

Nintendo 64 (1996) Nintendo video game console 922 11
	

Nintendo 64 emulators Nintendo 64 1
	

Mupen64Plus Nintendo 64 emulators



	

Nintendo 64 game Nintendo 64 899 8
	

Super Mario 64 (1996) Nintendo 64 game 3
	

Music of Super Mario 64 Super Mario 64

	

Super Mario 64 A press challenge Super Mario 64

	

Super Mario 64 reverse engineering project (n64decomp/sm64) Super Mario 64



	

Mario Kart 64 Nintendo 64 game 253 3
	

Mario Kart 64 clone Mario Kart 64 2
	

SuperTuxKart Mario Kart 64 clone

	

smashkarts.io Mario Kart 64 clone













	

Sony Video game console company 82 4
	

Sony video game consoles Sony 82 3
	

Playstation Sony video game consoles 82 2
	

Playstation games Playstation 1
	

Suikoden Playstation games











	

Video game graphics Video game 104 8
	

2D game Video game graphics 1
	

Gridworld 2D game



	

3D game Video game graphics

	

Text-based game Video game graphics 4
	

bsdgames Text-based game 1
	

primes (bsdgames) bsdgames



	

Tile-based video game Text-based game

	

Tileset Text-based game





	

Video game platform Video game 6
	

Browser game Video game platform

	

PC game Video game platform

	

Video game console Video game platform 3
	

Arcade game Video game console

	

Pac-Man Video game console

	

Pong Video game console





	

Video game design Video game 1
	

Collectible (video game design) Video game design



	

Video game reverse engineering Video game 1
	

Video game decompilation Video game reverse engineering



	

Video game review Video game 2
	

Angry Video Game Nerd (AVGN) Video game review

	

SsethTzeentach Video game review



	

Video game genre Video game 4k 53
	

Fighting game Video game genre 3
	

List of fighting game Fighting game 2
	

Super Smash Bros (1999-) List of fighting game 1
	

Super Smash Bros AI Super Smash Bros







	

Platform game Video game genre 1
	

Browser platform game Platform game



	

Sandbox game Video game genre 221 5
	

Construction and management simulation Sandbox game 2
	

Factorio Construction and management simulation

	

Mindustry Construction and management simulation



	

Rust (video game) Sandbox game

	

The Sims Sandbox game



	

Racing game Video game genre 1
	

Vehicular Combat video game Racing game



	

Role-playing video game Video game genre 100 8
	

Action role-playing game (ARPG) Role-playing video game 1
	

Diablo II Action role-playing game



	

MMORPG Role-playing video game 2
	

Browser MMORPG MMORPG

	

MUD (game genre) MMORPG



	

Roguelike Role-playing video game 2
	

Permadeath Roguelike

	

Dungeon Crawl Stone Soup Roguelike





	

Shooter game Video game genre 5
	

First-person shooter Shooter game 4
	

Counter-Strike (CS, 2000) First-person shooter 1
	

Counter-Strike: Global Offensive (CS:GO) Counter-Strike



	

Doom (video game, 1993) First-person shooter

	

Quake (video game, 1996) First-person shooter





	

Strategy game Video game genre 18 9
	

Real-time strategy Strategy game 6 3
	

Age of Empires Real-time strategy 1
	

Age of Empires II Age of Empires



	

StarCraft Real-time strategy



	

Tower defense Strategy game 1
	

Bloons Tower Defense 5 Tower defense



	

Turn-based strategy Strategy game 8 2
	

Worms (series) Turn-based strategy 1
	

Worms Armageddon (1999) Worms







	

Survival game Video game genre 228 12
	

Cataclysm: Dark Days Ahead (CDDA, Cata) Survival game 4
	

Cataclysm DDA build from source on Ubuntu 21.10 Cataclysm: Dark Days Ahead

	

Cataclysm DDA multiplayer Cataclysm: Dark Days Ahead

	

Cataclysm DDA save scum Cataclysm: Dark Days Ahead

	

Cataclysm DDA on browser Cataclysm: Dark Days Ahead



	

Dwarf Fortress Survival game

	

RimWorld Survival game

	

Minecraft Survival game 37 3
	

Minecraft clone Minecraft 2
	

Biomes (game) Minecraft clone

	

Minetest Minecraft clone





	

Project Zomboid Survival game



	

Zombie video game Video game genre







	

Literature Art 1k 81
	

Literary genre Literature 253 21
	

Biography Literary genre

	

Fable Literary genre 2
	

The Fox and the Cat (fable) Fable 1
	

The Hedgehog and the Fox by Isaiah Berlin (1953) The Fox and the Cat





	

Fantasy Literary genre 52 4
	

Lord of the Rings Fantasy 3
	

The Hobbit (film series, 2012-2014) Lord of the Rings

	

Lord of the Rings character Lord of the Rings 1
	

Sauron Lord of the Rings character







	

Nonfiction Literary genre 124 2
	

Encyclopedia Nonfiction 1
	

Encyclopedia Britannica Encyclopedia





	

Science fiction Literary genre 39 8
	

The best science fiction works deeply explore the consequences of one single technology Science fiction

	

Science fiction author Science fiction 3
	

Isaac Asimov Science fiction author 2
	

Foundation series (1942-1950) Isaac Asimov 1
	

Encyclopedia Galactica Foundation series







	

The Final Encyclopedia (1984) Science fiction 1
	

The Final Encyclopedia (Paul Allen) The Final Encyclopedia



	

Utopia Science fiction





	

Author Literature 704 20
	

Antoine de Saint-Exupéry (1900-1944) Author

	

C. S. Lewis (1898-1963) Author

	

Charles Bukowski Author

	

Ernest Hemingway Author 1
	

For Whom the Bell Tolls by Ernest Hemingway (1940) Ernest Hemingway



	

John Le Carré Author 473 10
	

Tinker Tailor Soldier Spy (1974) John Le Carré 375 5
	

Tinker Tailor Soldier Spy character Tinker Tailor Soldier Spy 1
	

Bill Haydon Tinker Tailor Soldier Spy character



	

Tinker Tailor Soldier Spy adaptation Tinker Tailor Soldier Spy 2
	

Tinker Tailor Soldier Spy (TV series, 1979) Tinker Tailor Soldier Spy adaptation

	

Tinker Tailor Soldier Spy (film, 2011) Tinker Tailor Soldier Spy adaptation





	

The Honourable Schoolboy (1977) John Le Carré

	

Smiley's People (1979) John Le Carré 2
	

Smiley's People (TV series, 1982) Smiley's People

	

Alec Guiness Smiley's People





	

William Shakespeare Author 5 3
	

Quote by Shakespeare William Shakespeare 2
	

Once more unto the breach Quote by Shakespeare

	

Fight fire with fire Quote by Shakespeare







	

Book Literature 104 12
	

Good book Book

	

Library Book 104 7
	

Library classification Library 104 4
	

Digital Object Identifier Library classification

	

ISBN Library classification 69 2
	

International Standard Music Number ISBN 1
	

Discogs (discogs.com) International Standard Music Number







	

List of libraries Library 1
	

Library of Alexandria (400 BC) List of libraries





	

List of books Book 2
	

Harry Potter List of books 1
	

Hogwarts Harry Potter







	

Narrative device Literature

	

Trope Literature 63 19
	

Allegory Trope

	

Memento mori Trope

	

TV Tropes Trope

	

List of tropes Trope 9 15
	

Backstory List of tropes

	

Damsel in distress List of tropes

	

Everybody Was Kung-Fu Fighting (trope) List of tropes

	

Guns Are Worthless List of tropes

	

Lotus-Eater Machine List of tropes

	

Fan service List of tropes 1
	

Shirtless scene Fan service



	

Justified Criminal List of tropes

	

Monster of the Week List of tropes

	

Sliding Scale of Idealism vs. Cynicism List of tropes

	

Supernatural Martial Arts List of tropes

	

Super Strength List of tropes

	

Suspension of disbelief List of tropes

	

It's Popular Now It Sucks List of tropes 1
	

Hipster It's Popular Now It Sucks







	

Rethoric Literature 13 3
	

Fallacy Rethoric 2
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Dojo Martial art



	

List of sports Sport 533 18
	

Football List of sports 2
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Biathlon List of sports

	

Climbing List of sports 3
	

Bouldering Climbing

	

Rock climbing Climbing

	

Beta (climbing) Climbing
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Cycling lobbying entity Street reclamation 3
	

Not Just Bikes Cycling lobbying entity

	

Cycling lobbying group Cycling lobbying entity 1
	

Reclaim the Streets Cycling lobbying group
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Mathematics wiki Wiki by subject 48 7
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MathWorld Mathematics wiki 1
	

Eric W. Weisstein MathWorld
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ProofWiki Mathematics wiki





	

Enterprise wiki Wiki
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Cosmopedia LLM generated wiki

	

Kinnu (2021-) LLM generated wiki



	

List of Wikis Wiki 2k 42
	

BookStack List of Wikis

	

Confluence (software) List of Wikis

	

DokuWiki List of Wikis

	

Fandom (Website) List of Wikis

	

Know Your Meme List of Wikis

	

Nature Scitable List of Wikis

	

Trillium Notes List of Wikis

	

Wikipedia (2001) List of Wikis 2k 32
	

Deletionism on Wikipedia Wikipedia

	

Wiki without notability requirements Wikipedia 2
	

EverybodyWiki Wiki without notability requirements

	

WikiAlpha Wiki without notability requirements



	

Wikipedia dumps Wikipedia 2
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Wikipedia HOWTO Wikipedia 7
	

Download titles of all Wikipedia articles Wikipedia HOWTO

	

Download titles of all Wikipedia articles without redirects Wikipedia HOWTO

	

Download all Wikipedia categories Wikipedia HOWTO

	

How to use a single source multiple times in a Wikipedia article? Wikipedia HOWTO

	

How to cite a book on Wikipedia Wikipedia HOWTO

	

Wikipedia edit request Wikipedia HOWTO

	

Wikipedia subpages Wikipedia HOWTO



	

History of Wikipedia Wikipedia 1
	

Nupedia History of Wikipedia



	

Wikipedia analytics Wikipedia 1
	

Pageviews Analysis Wikipedia analytics



	

Wikimedia Foundation Wikipedia 2
	

Wikimedia Foundation project Wikimedia Foundation 1
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It is not possible to teach natural sciences on Wikipedia Wikipedia
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Massive open online course E-learning website

	

Learning management system (LMS) E-learning website 1
	

Moodle Learning management system



	

List of e-learning websites E-learning website 19 8
	

Coursera (2012) List of e-learning websites

	

EdX List of e-learning websites

	

FutureLearn List of e-learning websites

	

Jordan Peterson's university online List of e-learning websites

	

Khan Academy List of e-learning websites 1
	

Sal Khan Khan Academy



	

OpenStax List of e-learning websites

	

Udacity List of e-learning websites





	

Internet forum Website 6k 38
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Hacker News Internet forum 1
	

Get notifications from Hacker News comments Hacker News
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Stack Overflow Q&A website 4k 20
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Stack Overflow Vote Fraud Script Stack Overflow 1
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Stack Overflow should pay its top contributors Stack Overflow
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LessWrong Internet forum 1
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Reddit Internet forum 1
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Usenet Internet forum 4
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Usenet newsgroup Usenet 1
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