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Institution 3,034,082 views 9 years ago 1 hour, 1 minute - Discover how to make love hearts from
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Tesseract - What Does a 4D Ball Look Like in Real Life? Amazing Experiment Shows Spherical
Version of Tesseract by The Action Lab 16,939,519 views 5 years ago 7 minutes, 52 seconds - In this
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98,937 views 8 months ago 21 minutes - Robert J. Gilbert is the host of the Gaia Original series,
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Behind Numbers 369 Tesla Code Is Finally REVEALED! (without music) by Knowledge is Power -
Gary Lite 7,816,714 views 6 years ago 12 minutes, 5 seconds - Nikola Tesla did countless mysterious
experiments, but he was a whole other mystery on his own. Almost all genius minds have a ...
What Will You Look Like in 4th Dimensional Space - What Will You Look Like in 4th Dimensional
Space by BRIGHT SIDE 2,768,349 views 3 years ago 7 minutes, 39 seconds - What would we look
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up and can't ...
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Science EIf 5,125,223 views 7 years ago 6 minutes, 21 seconds - Math can be weird sometimes,
usually when it goes against some of our most common knowledge, yet still can make sense.

The Science EIf

Dimensional

4D Space

4- Space

Non-Euclidean geometry | Math History | NJ Wildberger - Non-Euclidean geometry | Math History | NJ
Wildberger by Insights into Mathematics 160,668 views 12 years ago 50 minutes - The development
of non,-Euclidean geometry, is often presented as a high point of 19th century mathematics. The
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Leonardo da Vinci and Sacred Geometry - Leonardo da Vinci and Sacred Geometry by Melissa
Weinman 6,420 views 7 years ago 8 minutes, 7 seconds - | analyze the composition of Leonardo,
da Vinci's painting, "St. Anne." | describe the sacred geometric, forms he used to reveal the ...
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such questions, illustrating her talk with ...
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The Biggest Ideas in the Universe | 13. Geometry and Topology - The Biggest Ideas in the Universe
| 13. Geometry and Topology by Sean Carroll 150,608 views 3 years ago 1 hour, 26 minutes -

The Biggest Ideas in the Universe is a series, of videos where | talk informally about some of the
fundamental concepts that help us ...
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Parallel Transport of Vectors

This Is like a Little Machine at every Point It's a Black Box That Says if You Give Me these Three
Vectors I'M GonNa Spit Out a Fourth Vector and We Have a Name for this Machine this Is Called the
Riemann Curvature Tensor and Again no One's GonNa Tell You this until You Take General Relativity
or You Listen to these Videos so a Tensor Is a Generalization of the Idea of a Vector You Know the
Vector Is a Set of Components a Tensor Is a Bigger Collection of no Arranged Either in Columns or
Rows or Matrices or Cubes or Something like that but It's a Whole Big Kind of Set of Numbers That
Can Tell You a Map from a Set of Vectors to another Set of Vectors That's all It Is It's a Way of Mapping
Vectors to Vectors and the Riemann Curvature Tensor Is this Particular Map

Either in Columns or Rows or Matrices or Cubes or Something like that but It's a Whole Big Kind of
Set of Numbers That Can Tell You a Map from a Set of Vectors to another Set of Vectors That's all It
Is It's a Way of Mapping Vectors to Vectors and the Riemann Curvature Tensor Is this Particular Map
so the Riemann Curvature Tensor Specifies at every Point at every Point You Can Do this You Give
Me a Point I'M Going To Give You Two Different Vectors I'M Going To Track Parallel Transport around
a Third Vector and See How Much It Moves by that's the Value of the Riemann Curvature Tensor
Which Tells Me What Is the Distance along an Infant Decimal Path the Metric Exists at every Point
It's a Field That Can Take On Different Value the Connection Is the Answer to How Does How Do |




Parallel Transport Vectors and It Is Also a Field So at every Point | Have a Way of Parallel Transporting
Vectors in every Direction so It's a Complicated Mathematical Object and | Call that a Connection if
You Just Want To Think about What Do You Mean by a Connection It's a Field That Tells Me How To
Parallel Transport Things It Conveys that Information What Does It Mean To Keep Things Constant
To Keep Things Parallel

And It all Fits Together a Nice Geometric Bundle in Fact You Know When We Thought about
Newtonian Physics versus the Principle of Least Action the Newtonian Laplacian Way of Thinking
about the Laws of Physics Was Start with a Point and Just Chug Forward Using F Equals Ma You Get
the Same Answers Doing Things that Way as You Do with the Principle of Least Action Which Says
Take the Whole Path and Minimize the Action along the Path You Might Think Is this Analogous to
these Two Different Ways of Defining Straight Lines the Whole Path and Find the Minimum Length or
Parallel Transport Your Direction Your Momentum Vector and the Answer Is Yes They Are a Hundred
Percent Completely Analogous It's the Differential Version versus the Integral Version if You Want To
Think about It that Way

You Might Think Is this Analogous to these Two Different Ways of Defining Straight Lines the Whole
Path and Find the Minimum Length or Parallel Transport Your Direction Your Momentum Vector and
the Answer Is Yes They Are a Hundred Percent Completely Analogous It's the Differential Version
versus the Integral Version if You Want To Think about It that Way Okay so that's Geometry for You
There It Is that's all You Need To Know Everything Else Is Derived from that in some Sense but the
Derivations Might Be Hard Next We'Re on to Topology Topology Is Sort of the Opposite in some
Sense of What We'Ve Been Doing So What We'Ve Been Doing Is Working Really Hard To Figure
Out How at every Point To Characterize the To Answer the Question How Curved Is this Space That
We'Re Living in Topology Doesn't Care about the Curvature of Space at every Point at all Topology
Is the Study Properties of Spaces

Deform a Sphere into a Torus

And | CanNot Deform One into the Other | CanNot Do that Smooth Movement of the Circle in

this Plane That Doesn't Go through the Point so these Are Topologically Different Okay so the
Fundamental Group of the Plane Is Just Trivial It's Just One Element There's Only One Way To Map
a Circle into the Plane but the Plane-a Point | Clearly Have Different Ways this Orange Curve | Can
Deform Back to the Identity and by the Way | Should Mention this There's a Sense There's a Direction
so the Circle Has a Clockwise Nisour Anti-Clockwise Ness Notion So Let Me Draw that I'Ve Drawn
It this Way | Can that's that's a Different Topological

Okay | CanNot Deform the Loops That Go Around Twice to either the Loops That Go Around Once or
the Loops That Go Around Zero Times What this Means Is They Put Braces around Here so You Know
that this Is the Space I'M Mapping It to the Fundamental Group of the Plane-a Point Is Characterized
by Something We Call the Winding Number of the Map We Have all Sorts of Ways of Mapping the
Circle into this Space and all That Matters topologically Is How Many Times the Circle Wraps around
Winds around that Point so the Winding Number Could Be 0 for the Orange Curve It Could Be 1 for
the Yellow Curve It Could Be 2 for the Green Curve

That's Why It's Called a Group because You Can Add Integers Together We'LI Get Later to What the
Technical Definition Is Well What | Mean by Group but the Point Is this Is a Top this Feature of the
Space Is a Topological Invariant and the Feature Is Quote-Unquote the Integers the Integers Classify
the Winding Numbers the First the Fundamental Group of the Plane so We Can Do that with Other
Spaces Right What about the Sphere so What We'Re the to the 2-Dimensional Sphere in this Case
Right So Actually Then Let's Do the One Dimensional Sphere Why We'Re at It

And those Are Different Things That Green Circle and that Orange Circle CanNot Be Continuously
Deformed into each Other There's Basically Two Distinct Topological Ways of Wrapping a and the
Taurus and Once | Wrap Around once | Can Wrap around any Number of Times so that Is a Very
Quick Hand Wavy Demonstration of the Fact that Pi One of the Tourists Is Z plus Z It's Two Copies of
the Integers Two Different Winding Numbers How Do You Wind around this Way How Do You Wind
around that Way so You Might Think You Might Think for these Brief Numbers of Examples That the
Fundamental Group Pi One of any Space Is either Zero or It's the Integers or some Copy of the
Integers

| Get another Curve That Is Deformable to Zero Right That Doesn't Wind At All and that's a That's a
Perfectly Good Reflection of the Fact that in the Integers Z Has the Property That plus 1 Plus minus
1 Equals Zero Right Not a Very Profound Mathematical Fact but There It Is So if that Were True if It
Were True that the Same Kind of Thing Was Happening in this Doubly Punctured Plane | Should Be
Able To Go around a and Then around B and Then | Should Be Able To Go Backward around a and
Backward around B and | Should Be Equivalent to Not Doing Anything At All but that's Not Actually




What Happens Let's See It's Unlikely | Can Draw this in a Convincing Way but Backward

And It Comes Out but Then It's GonNa Go Up Here so that Means It Comes Over There That Goes
to that I'M GonNa Keep Going so You Can See What's Happening Here My Base Point Is Fixed but
| Have this So I'M Going To Make It Go Down and that's GonNa Go Up this Is GonNa Go like this
I'M GonNa Keep Going and Then | Can Just Pull this All the Way through So in Other Words | Can
Contract this Down to Zero | Hope that that's Followed What | Did Here if | Call this Aabb this Is Aa
the Be Aa the Be Aabb and They Just Contract Right Through

The Genius: Leonardo da Vinci Explained in 11 Minutes - The Genius: Leonardo da Vinci Explained
in 11 Minutes by Simply Explained 63,590 views 2 years ago 11 minutes, 33 seconds - Leonardo,
da Vinci is widely regarded as one of the smartest persons in human history. His influence breaches
time and space, ...

Euclidean and non-Euclidean geometries- a clip for Emilio - Euclidean and non-Euclidean geome-
tries- a clip for Emilio by waldo arriagada 638 views 1 year ago 8 minutes, 18 seconds - geometry,
#mathematics #mathematician #universitymath #books.

Circular Staircase and the non-Euclidean Geometry (VR video) - Circular Staircase and the non-Eu-
clidean Geometry (VR video) by ZenoRogue 3,572 views 5 years ago 2 minutes, 9 seconds - "Viewing
a circular staircase from the top (or conversely, viewing it from the bottom) creates the optical illusion
of a mathematical ...
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Creativity in Science and Art. Springer. ISBN 978-1-4612-2388-7. Henderson, Linda Dalrymple (1983).
The Fourth Dimension and Non-Euclidean geometry in Modern Art... 115 KB (11,890 words) - 05:10,
20 February 2024

manifolds and Riemannian geometry. Later in the 19th century, it appeared that geometries without the
parallel postulate (non-Euclidean geometries) can be... 100 KB (9,873 words) - 07:24, 7 March 2024
In Euclidean geometry, a kite is a quadrilateral with reflection symmetry across a diagonal. Because
of this symmetry, a kite has two equal angles and... 38 KB (3,724 words) - 19:10, 10 December 2023
algebra and of the quadratic reciprocity law.[citation needed] This century saw the development of the
two forms of non-Euclidean geometry, where the parallel... 136 KB (15,931 words) - 06:17, 7 March
2024

There are also a total of five Coxeter groups that generate non-prismatic Euclidean honeycombs

in 4-space, alongside five compact hyperbolic Coxeter groups... 96 KB (12,152 words) - 19:53, 19
February 2024

multivariate polynomials; the modern approach generalizes this in a few different aspects. The funda-
mental objects of study in algebraic geometry are algebraic varieties... 60 KB (7,405 words) - 08:44, 4
December 2023

(theorems and constructions), and mathematical proofs of the propositions. The books cover plane and
solid Euclidean geometry, elementary number theory, and incommensurable... 49 KB (5,439 words) -
22:47, 23 February 2024

non-orientable surface contains a Mobius strip. As an abstract topological space, the Mébius strip can
be embedded into three-dimensional Euclidean space... 87 KB (9,589 words) - 01:49, 8 March 2024
Fibonacci (Leonardo of Pisa) (c. 1170-1250), who used the ratio in related geometry problems but did
not observe that it was connected to the Fibonacci... 113 KB (12,981 words) - 03:32, 4 March 2024
1983. The Fourth Dimension and Non - Euclidean Geometry in Modern Art . Princeton: Princeton
University Press. Grau, Oliver. 2003. Virtual Art: From Illusion... 16 KB (2,166 words) - 15:06, 13 October
2023

generalised the concepts of geometry to develop non-Euclidean geometries. Now called Pascal's
triangle. For example, the "problem of points”. That is, {\displaystyle...144 KB (16,402 words) - 05:54,
25 February 2024

golden rectangles. In Du "Cubisme" it was argued that Cubism itself was not based on any geometrical
theory, but that non-Euclidean geometry corresponded better... 35 KB (3,782 words) - 22:31, 8
December 2023

focus on the physical world was reflected in art forms that depicted the human body and landscape in
a more naturalistic and three-dimensional way. Eastern... 63 KB (7,185 words) - 16:00, 27 February




2024

algebra and elementary geometry. For example, it is possible to place prime numbers of points in a
two-dimensional grid so that no three are in a line... 116 KB (14,104 words) - 10:18, 8 March 2024
instead. Their contemporary, Leonardo daVinci (1452-1519) said, "If you find from your own experience
that something is a fact and it contradicts what some... 51 KB (6,601 words) - 07:30, 8 March 2024
character was played by Leonardo DiCaprio. The Hulk, directed by Ang Lee, largely takes place at
the Lawrence Berkeley National Laboratory and private research... 213 KB (9,884 words) - 21:41, 6
January 2024
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