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Euclidean Geometry

Coordinate Geometry,

Transformation Geometry,Non-Euclidean Geometry,

Fractal Geometry,
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Euclid Euclid (lived circa 300 BC) - Greek mathematician,
whose

chief work, Elements, is a comprehensive treatise onmathematics
in 13 volumes on such subjects as planegeometry, proportion in
general, the properties of numbers,

incommensurable magnitudes, and solid geometry. Heprobably was
educated at Athens by pupils of Plato. He taughtgeometry in
Alexandria and founded a school of mathematicsthere.

Probably the geometrical sections of the Elementswere

primarily a rearrangement of the works of previousmathematicians
such as those of Eudoxus, but Euclid himselfis thought to have made
several original discoveries in thetheory of numbers.
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Axioms Axiom, in logic and mathematics: a basic principle that
is

assumed to be true without proof.

The use of axioms in mathematics stems from the ancientGreeks,
most probably during the 5th century BC, and

represents the beginnings of pure mathematics as it is
knowntoday.

Examples of axioms are the following: No sentence can betrue and
false at the same time (the principle ofcontradiction); If equals
are added to equals, the sums areequal; The whole is greater than
any of its parts.

Logic and pure mathematics begin with such unprovedassumptions
from which other propositions (theorems) arederived.
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Euclidean Axioms

1. There is one and only one straight line that can bedrawn
between two points.

2. A line segment can be extended indefinitely.

3. One and only one circle can be drawn with any onepoint as the
centre and any line segment as theradius.

4. All right angles are congruent.

5. There is one and only one straight line that can bedrawn
parallel to a given fixed line and passingthrough any point not on
the given line.
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Angles and parallel lines

Complementary angles are angles whose sum is 90. Complements of
the same angle are equal.

pis the complement ofx.

qis also the complement ofx.

So,p= q.

Put it in another way:

x+p= 90x+ q= 90

x+p=x+ q

So,p= q.

x

p

q


	
8/10/2019 Euclidean Geometry1

6/13

Angles and parallel lines Supplementary angles are angles who
sum is 180.

Supplements of the same angle are equal. ABCandDBEare two
straight lines that intersect atB.

Then,pis the supplement ofx,

qis also the supplement ofx.

So,p= q

Put it in another way:

x+p= 180

x+ q= 180

so,x+p=x+ q

p= q

A

B

C

D

E

p

x

q

Vertically opposite

angles are equal


	
8/10/2019 Euclidean Geometry1

7/13

Parallel lines are lines on the sameplane that do not meet
however farthey are produced in eitherdirection.

The parallel lines l1and l2are cut bya transversall3.

The corresponding angles, aandp,band q, cand r, dands, are
equal.

The alternate angles, aand r, dandq, are equal.

The sums of the inter ior angles, a

and q, ddan r, are 180

.

Parallel lines

l1

l2l3

a

bc

d

p

q

r

s

Can you

prove these

results?
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Angles and parallel lines
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Polygon

A polygonis a figure bounded bystraight lines in a plane.

A convexpolygon is a polygon inwhich no interior angle is
greaterthan 180.

A concavepolygon is a polygon

in which at least one interiorangle is greater than 180.

A regularpolygon is polygonwith equal sides and equal
angles.

convex hexagon

concave hexagon
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Polygon

Example Name No of sides No of vertices No of diagonals

triangle

quadrilateral

pentagon

hexagon

heptagon

octagon

3 3

4 4

5 5

6 6

7

8 8

0

2

5

9

7 14

20

How does the number of diagonalsrelate to the number of
sides?
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Regular Polygons

A regular polygonhas sides of equallengths and anglesof equal
measure.This chart illustratesand names eightregular polygons.
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Polygons

Theorem: In aconvex polygonof nsides, thesum of theinterior
angles is(n2)180.

The sum of theexterior angles is360.

Consider the simple case ofa pentagonABCDE.

Let Obe any point inside

the pentagon.

A B

C

D

E

O

The sum of the interior angles of the pentagon

= the sum of the angles of trianglesAOB,BOC,

COD,DOE,EOAthe angles at the point O = 5 180- 360

= (52) 180

PQ

RS

T

a

b

cd

e

For the exterior angles, extend the sides of thepentagon toP,
Q,R, S, T.

Label the exterior angles as a, b, c, d, e.

Then, (EAB+ a) + (ABC+ b) + (BCD+ c) +(CDE+ d) + (DEA+ e) = 5
180

so, (a+ b+ c+ d+ e) + (52) 180= 5 180

a+ b+ c+ d+ e = 360
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Polygons

Theorem: In aconvex polygonof nsides, thesum of theinterior
angles is(n2)180.

The sum of theexterior angles is360.

Now, prove the

theorem for apolygon of n

sides.
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