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ABSTRACT

A Remarkable Theorem
Carl Friedrich Gauf3
Doctor of Philosophy
Graduate Department of Mathematics
University of Toronto

1827

Gaufs’ Theorema Egregium (Latin for “Remarkable Theorem”) is a major
result of differential geometry proved by Carl Friedrich Gauf that concerns
the curvature of surfaces. The theorem is that Gaussian curvature can be
determined entirely by measuring angles, distances and their rates on a
surface, without reference to the particular manner in which the surface is
embedded in the ambient 3-dimensional Euclidean space. In other words,
the Gaussian curvature of a surface does not change if one bends the
surface without stretching it. Thus the Gaussian curvature is an intrinsic
invariant of a surface.

Gauf3 presented the theorem in this manner (translated from Latin):

Thus the formula of the preceding article leads itself to the remarkable Theorem.
If a curved surface is developed upon any other surface whatever, the measure of
curvature in each point remains unchanged.

The theorem is “remarkable” because the starting definition of Gaussian
curvature makes direct use of position of the surface in space. So it is quite
surprising that the result does not depend on its embedding in spite of all

bending and twisting deformations undergone.
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DIFFERENTIABLE
MANIFOLDS

In mathematics, a differentiable manifold® is a type of manifold that is
locally similar enough to a linear space to allow one to do calculus. Any
manifold can be described by a collection of charts, also known as an
atlas. One may then apply ideas from calculus while working within the
individual charts, since each chart lies within a linear space to which the
usual rules of calculus apply.

1.1 TOPOLOGICAL MANIFOLDS

Here are two definitions.

Definition 1.1 (Locally Euclidean Space). A topological space X is called
locally Euclidean if there is a non-negative integer n such that every point
in X has a neighbourhood which is homeomorphic to IR"

Definition 1.2 (Topological Manifold). A topological manifold is a locally
Euclidean Hausdorff space.

1.2 DIFFERENTIABLE MANIFOLDS

Now let’s define something else.

Definition 1.3 (Differentiable Manifold). A differentiable manifold is a topo-
logical manifold equipped with an equivalence class of atlases whose
transition maps are all differentiable.

1.3 MAIN THEOREM OF THIS THESIS
Theorem 1.4 (Theorema Egregium). The Gaussian curvature of a surface is
invariant under local isometry.

Proof. This is immediate from Definition 1.3. Details are left as an exercise
to the reader. O

1 also differential manifold



EXAMPLES

Ei choro aeterno antiopam mea, labitur bonorum pri no [Gau27]. His no
decore nemore graecis. Suavitate interpretaris eu, vix eu libris efficiantur.

2.1 A NEW SECTION

Illo principalmente su nos. Non message occidental angloromanic da. Deb-
itas effortio simplificate sia se, auxiliar summarios da que, se avantiate
publicationes via. Pan in terra summarios, capital interlingua se que. Al
via multo esser specimen, campo responder que da. Le usate medical
addresses pro, europa origine sanctificate nos se.
Examples: Italics, ALL CAPS, SMALL CAPS, LOW SMALL CAPS.
Colours: red, green, blue

Test for a Subsection
Note: The content of

Lorem ipsum at nusquam appellantur his, ut eos erant homero conclu- this chapter is just
daturque. Albucius appellantur deterruisset id eam, vivendum partiendo  some dummy text. It
dissentiet ei ius. Vis melius facilisis ea, sea id convenire referrentur, taki- is not a real
mata adolescens ex duo. Ei harum argumentum per. Eam vidit exerci language.
appetere ad, ut vel zzril intellegam interpretaris.

Errem omnium ea per, pro con populo ornatus cu, ex qui dicant nemore
melius. No pri diam iriure euismod. Graecis eleifend appellantur quo id.
Id corpora inimicus nam, facer nonummy ne pro, kasd repudiandae ei mei.
Mea menandri mediocrem dissentiet cu, ex nominati imperdiet nec, sea
odio duis vocent ei. Tempor everti appareat cu ius, ridens audiam an qui,
aliquid admodum conceptam ne qui. Vis ea melius nostrum, mel alienum
euripidis eu.

Ei choro aeterno antiopam mea, labitur bonorum pri no. His no decore
nemore graecis. In eos meis nominavi, liber soluta vim cu.

Autem Timeam

Nulla fastidii ea ius, exerci suscipit instructior te nam, in ullum postulant
quo. Congue quaestio philosophia his at, sea odio autem vulputate ex.



2.2 ANOTHER SECTION IN THIS CHAPTER

Cu usu mucius iisque voluptua. Sit maiorum propriae at, ea cum primis
intellegat. Hinc cotidieque reprehendunt eu nec. Autem timeam deleniti
usu id, in nec nibh altera.

2.2 ANOTHER SECTION IN THIS CHAPTER

Non vices medical da. Se qui peano distinguer demonstrate, personas
internet in nos. Con ma presenta instruction initialmente, non le toto
gymnasios, clave effortio primarimente su del.”

Sia ma sine svedese americas. Asia representantes un nos, un altere
membros qui.? Medical representantes al uso, con lo unic vocabulos, tu
peano essentialmente qui. Lo malo laborava anteriormente uso.

(a) Illo secundo continentes sia il, sia russo distinguer se. Contos resul-
tato preparation que se, uno national historiettas lo, ma sed etiam
parolas latente. Ma unic quales sia. Pan in patre altere summario, le
pro latino resultato.

(b) Lo vista ample programma pro, uno europee addresses ma, ab-
stracte intention al pan. Nos duce infra publicava le. Es que historia
encyclopedia, sed terra celos avantiate in. Su pro effortio, o.

Tu uno veni americano sanctificate. Pan e union linguistic del le, del un
apprende denomination.

Personas Initialmente

Uno pote summario methodicamente al, uso debe nomina hereditage ma.
Iala rapide ha del, ma nos esser parlar. Maximo dictionario sed al.

A Subsubsection

Deler utilitate methodicamente con se. Technic scriber uso in, via appellate
instruite sanctificate da, sed le texto inter encyclopedia. Ha iste americas
que, qui ma tempore capital.

A PARAGRAPH EXAMPLE Uno de membros summario preparation, es
inter disuso qualcunque que. Del hodie philologos occidental al, como
publicate litteratura in web. Veni americano es con, non internet millennios
secundarimente ha.

1 Uno il nomine integre, lo tote tempore anglo-romanic per, ma sed practic philologos
historiettas.
2 De web nostre historia angloromanic.



2.3 SOME MATH

Figure 2.1: Some smart caption

Titulo utilitate tentation duo ha, il via tres secundarimente, uso ameri-
cano initialmente ma. De duo deler personas initialmente. Se duce facite
westeuropee web, nos clave articulos ha.

Medio integre lo per, non es linguas integre. Al web altere integre
periodicos, in nos hodie basate. Uno es rapide tentation, usos human
synonymo con ma, parola extrahite Figure 2.1 greco-latin ma web. Veni
signo rapide nos da.

2.3 SOME MATH

We can define scalar multiplication in R" by
clut, ... up| = [cuq, ..., cuy]
You can now check that for u,v € R", we have

c(u+v)=cu+co
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