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ABSTRACT

ON THE PRINCIPLES WHICH TURN COFFEE INTO THEOREMS ALTHOUGH
THIS COULD BE A VERY LONG TITLE AND THAT WOULD ALSO BE OK

by

IMA STUDENT

Chairperson: Professor John Q. Faculty

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt

ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation

ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in

reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur

sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est

laborum.
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CHAPTER 1

INTRODUCTION

Vestibulum nec risus nunc, bibendum consectetur justo. Proin nec nisl neque, ut porttitor

diam. Duis quam tellus, dapibus semper congue eu, vestibulum ac nulla. Suspendisse

semper elit a ipsum dignissim eu mollis tellus tristique. Curabitur scelerisque, lectus

vel semper fringilla, libero sapien euismod eros, in consectetur erat felis et sem. In hac

habitasse platea dictumst. Aenean facilisis enim ut ipsum convallis at gravida quam

mattis. Etiam ultrices, est ac posuere elementum, massa orci viverra diam, at vulputate

diam risus nec lacus. Etiam eu nisi lacus. Vestibulum ante ipsum primis in faucibus

orci luctus et ultrices posuere cubilia Curae; Sed et lobortis arcu. Phasellus orci elit,

fringilla et mattis et, consequat quis orci. Curabitur mauris risus, rhoncus vel pharetra ac,

tincidunt scelerisque mi. Vestibulum ante ipsum primis in faucibus orci luctus et ultrices

posuere cubilia Curae;

Aenean ligula turpis, egestas non pellentesque et, ultricies at leo. Suspendisse tincidunt

velit at urna bibendum adipiscing. Nullam ultrices fermentum magna ut tristique. Aliquam

sit amet leo urna. Cras vel aliquam tortor. Nullam malesuada sem in quam rhoncus nec

posuere dolor dictum. Suspendisse potenti. Suspendisse eget dolor eros, vel ultricies velit.

Fusce sit amet risus turpis. Donec placerat dui eu felis convallis dignissim.

Quisque viverra volutpat varius. Integer molestie porttitor risus, eu fermentum massa

tristique a. Donec ullamcorper, risus ac posuere ornare, ligula purus ornare metus, eu

interdum mauris sapien vitae odio. Lorem ipsum dolor sit amet, consectetur adipiscing

elit. Proin dictum mattis sapien, eu accumsan purus consectetur eu. Fusce porta vehicula

arcu. Pellentesque lobortis erat mollis risus dictum auctor. Suspendisse potenti. Maecenas

at lectus risus. Sed porta enim a metus ultrices ultricies ut vel urna. Lorem ipsum dolor

sit amet, consectetur adipiscing elit. Phasellus cursus, arcu quis congue sagittis, nisi justo
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test

fermentum orci, condimentum vulputate arcu quam id metus. Donec vulputate ipsum id

dolor blandit rutrum. Pellentesque quis massa eu est ultricies dapibus eu egestas quam.

Proin metus dui, placerat ut interdum vitae, dignissim eu purus. In eu tellus vitae tellus

aliquet tristique. Vivamus elit nisl, feugiat id tincidunt a, tempus ac magna. Donec ut

ipsum sit amet eros sollicitudin ultrices. Cras feugiat aliquet massa, vitae fermentum eros

varius sit amet.

Suspendisse commodo ante eget lorem vehicula et tempor nisi sodales. Sed sed tortor

nec risus faucibus tincidunt. Integer a pellentesque lorem. Fusce vestibulum suscipit libero,

vitae venenatis sem iaculis non. Etiam elit sem, porttitor nec lobortis vitae, vestibulum eu

diam. Phasellus eleifend lectus at augue pretium vitae facilisis arcu dictum. Vestibulum

ac metus lacus, vehicula consequat risus. Nulla commodo magna feugiat libero tempor

non accumsan lectus cursus. Morbi blandit aliquam ipsum quis interdum. Praesent a

augue quis magna tristique fringilla vel nec nibh. Donec sed purus dignissim sem faucibus

elementum. Donec elit elit, tristique eu vestibulum vitae, hendrerit eget nulla. Fusce

euismod risus ut justo faucibus eu viverra augue vulputate.

Praesent in neque a mauris dignissim ultricies sed eget felis. Aliquam hendrerit

quam vitae metus sagittis fermentum. In viverra lobortis arcu. Phasellus suscipit auctor

leo, ac vehicula felis auctor eu. Nunc est nisl, aliquet ac adipiscing vitae, blandit nec

dolor. Integer commodo porta sodales. Quisque cursus erat sed risus venenatis dignissim

quis eget elit. Phasellus at nibh libero, et pellentesque justo. Quisque a mauris felis,

et tincidunt sapien. Vivamus eget metus vitae augue dignissim tristique ut sed velit.

Curabitur et tortor ut orci commodo pharetra. Duis sodales porta diam, non blandit nisi

bibendum at. Ut molestie mi eget felis fermentum a varius lectus malesuada. Aliquam

felis enim, suscipit id aliquet ac, faucibus id velit.
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CHAPTER 2

PRELIMINARIES A VERY LONG TITLE WHICH SHOULD BREAK INTO TWO

LINES IN THE TABLE OF CONTENTS

2.1 Riemann Surfaces and Differential Forms could potentially be a very long heading,

which might cause problems, and we should check to see that this is properly indented

In this section, we define what a Riemann surface is and discuss differential forms on

Riemann surfaces. To define a Riemann surface, we need a couple of definitions relating

to complex manifolds.

2.1.1 This is a heading of another level

Here is some text. There might be mathematics here such as∫
Ω

dω

or something else. In this section we’ll illustrate some different headings and the like.

Riemann surfaces are fun.

A lower heading And some more text.

2.2 Blah blah blah

asdfadsf

We now have the tools to define a Riemann surface.

Definition 2.1. A complex manifold X is called a Riemann surface if it is a one complex

dimensional connected holomorphic manifold. [?]

In our last example, we showed that Ĉ is a complex manifold. Since Ĉ is connected

and has one-complex dimension, Ĉ is a Riemann surface. Riemann surfaces will be used
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as domains of the minimal surfaces discussed in this thesis. A special type of Riemann

surface if formed by the solution set of a two variable polynomial equation. These types of

Riemann surface will be useful later on. The following proposition describes these types

of Riemann surfaces.

Proposition 2.2. Fix eight unique points xi ∈ C. The set

X =

{
(x, y) ∈ Ĉ2 : y2 =

8∏
i=1

(x− xi)

}
, (2.1)

is a Riemann surface.

We must note that the point (∞,∞) is a solution to the equation and is a point in X.

Proof. Put

P (x) :=
8∏
i=1

(x− xi) .

First, we must show that X is a complex holomorphic manifold. Since X is a subset of a

Hausdorff space Ĉ × Ĉ, we have that X is Hausdorff (using the metric topology). We

now need to build the complex manifold structure. For points (x, y0) such that y0 6= 0,∞

we take the open set Bε (x) × Bε (y0). We want to find an ε small enough so that the

projection π1 (x, y0) = x is a homeomorphism. Let ε1 be chosen small enough so that

Bε1 (y0) does not contain −y for all y ∈ Bε1 (y0) . Let ε2 be chosen small enough so that

x1, x2, ..., x8 are not included in Bε2 (x) . Put ε = min {ε1, ε2}. Then π1 is bijective in

Bε (x)×Bε (y0). Since π1 is bicontinuous, π1 is a homeomorphism. For points (x, 0) we

need different open sets. Since P (x) has eight unique zeros. we can see that

P
′
(x) =

8∑
i=1

∏
j 6=i

(x− xj)

is nonzero at these zeros of P (x). The Implicit Function Theorem guarantees us small

neighborhoods about these points such that the projection π2 (x, y) = y is bijective. For
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the point (∞,∞) , we take the function π∞ (x, y) = 1
x
, where π∞ (∞,∞) = 0 as the local

coordinate. The open set that we define the local coordinate in is

{(x, y) : |x| > |xi| , i = 1, ..., 8} .

This projection is bijective. Now let U be be a set in the cover of the type containing

a point (x, y) such that y 6= 0 and V be the type in the cover where it contains a point

(x, 0) . If U ∩ V 6= ∅, the mapping

π2 ◦ π−1
1 (x) =

√√√√ 8∏
i=1

(x− xi)

is single valued, bijective, and holomorphic. Thus, we have shown that X is a complex

manifold. Now we show that X is a Riemann surface. To show that X is connected, we

show that X is path connected. Let (x1, y1) and (x2, y2) be two points. We project to the

y coordinate. Since
√
P (x) is continuous, we can travel along this path until we arrive at

y2. When we inverse project, we will either be at (x2, y2) or (−x2, y2) since the square

root is a multivalued function. If the later occurs, we can make an analytic continuation.

We do this by looping once around a zero. Then, when we inverse project, we arrive at

(x2, y2). Hence, X is path connected. Now we show that X has one complex dimension.

When developing the complex manifold structure, we showed that the projections π1

or π2 are homeomorphisms in small enough balls around any point. Thus X is locally

homeomorphic to C. Since X is connected and locally homeomorphic to a one-dimensional

complex space, X has one complex dimension. Hence X is a Riemann surface.
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CHAPTER 3

CONCLUSION

Phasellus nulla justo [GBW96], aliquet nec lobortis vitae, congue sit amet velit. Nulla

facilisis consectetur sapien, non mollis neque ultricies tempor. Cras tempus volutpat

mi at venenatis. Pellentesque sit amet mi orci. Pellentesque vulputate pellentesque

purus at tincidunt. Aenean sed ante non purus ullamcorper sagittis. Nunc varius, nisi in

consequat mollis, lorem odio blandit nisl, tempus sollicitudin ante est vel nunc. Aliquam

erat volutpat. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur

ridiculus mus. Maecenas non ultrices purus. Morbi elementum auctor gravida.

Aenean gravida faucibus libero at consectetur. Donec commodo quam at turpis feugiat

vulputate nec vel ligula. Nulla ut mi leo. Integer consequat condimentum cursus. Duis

leo diam, tempor sed dignissim sed, aliquet id quam. Maecenas cursus venenatis nisl, id

viverra turpis dapibus non. Maecenas non lorem a libero cursus blandit. Vivamus aliquet

vulputate tellus non blandit. Sed egestas laoreet fringilla. Vivamus volutpat nisl id eros

lacinia accumsan. Suspendisse imperdiet hendrerit velit, et aliquet tortor gravida sed.
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APPENDIX A

First One

Phasellus nulla justo, aliquet nec lobortis vitae, congue sit amet velit. Nulla facilisis

consectetur sapien, non mollis neque ultricies tempor. Cras tempus volutpat mi at

venenatis. Pellentesque sit amet mi orci. Pellentesque vulputate pellentesque purus

at tincidunt. Aenean sed ante non purus ullamcorper sagittis. Nunc varius, nisi in

consequat mollis, lorem odio blandit nisl, tempus sollicitudin ante est vel nunc. Aliquam

erat volutpat. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur

ridiculus mus. Maecenas non ultrices purus. Morbi elementum auctor gravida.

Aenean gravida faucibus libero at consectetur. Donec commodo quam at turpis feugiat

vulputate nec vel ligula. Nulla ut mi leo. Integer consequat condimentum cursus. Duis

leo diam, tempor sed dignissim sed, aliquet id quam. Maecenas cursus venenatis nisl, id

viverra turpis dapibus non. Maecenas non lorem a libero cursus blandit. Vivamus aliquet

vulputate tellus non blandit. Sed egestas laoreet fringilla. Vivamus volutpat nisl id eros

lacinia accumsan. Suspendisse imperdiet hendrerit velit, et aliquet tortor gravida sed.
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APPENDIX B

Second One

Phasellus nulla justo, aliquet nec lobortis vitae, congue sit amet velit. Nulla facilisis

consectetur sapien, non mollis neque ultricies tempor. Cras tempus volutpat mi at

venenatis. Pellentesque sit amet mi orci. Pellentesque vulputate pellentesque purus

at tincidunt. Aenean sed ante non purus ullamcorper sagittis. Nunc varius, nisi in

consequat mollis, lorem odio blandit nisl, tempus sollicitudin ante est vel nunc. Aliquam

erat volutpat. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur

ridiculus mus. Maecenas non ultrices purus. Morbi elementum auctor gravida. d Aenean

gravida faucibus libero at consectetur. Donec commodo quam at turpis feugiat vulputate

nec vel ligula. Nulla ut mi leo. Integer consequat condimentum cursus. Duis leo diam,

tempor sed dignissim sed, aliquet id quam. Maecenas cursus venenatis nisl, id viverra

turpis dapibus non. Maecenas non lorem a libero cursus blandit. Vivamus aliquet

vulputate tellus non blandit. Sed egestas laoreet fringilla. Vivamus volutpat nisl id eros

lacinia accumsan. Suspendisse imperdiet hendrerit velit, et aliquet tortor gravida sed.
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