Definitions

Euclid's Elements of Geometry translation by Thomas L. Heath.
A point is that which has no part.
A line is breadthless length.
A dtraight lineis a line which lies evenly with the points aseilf.
A surface is that which has length and breadth only.
A plane surface is a surface which lies evenly with the straitiines on itself.

Definitions of some terms used in theincorrect proof of " All triangles are isosceles triangles.”

Triangle

1. (Euclid's)Rectilineal figures are those which are contained kgigitt linestrilateral figures
being those contained by three.

2. Atriangle is the union of three noncollinear pointsl éime three segments defined by those three
points. Each of the three noncollinear pointsaited avertex of the triangle. Each of the three
segments is calledssde  of the triangle.

3. If{A, B,C} are noncollinear points, then thieangle ABC is tae s

ANABC = ABUBC UCA.
Each noncollinear point, B, C' s callediertex AUBC . EaeyrsentAB BC (A is
called eside oAABC .

Collinear andNoncollinear
1. A set of points isoncollinear if there does not exisha which contains them.
2. Points areollinear if they lie on the same line. Poarenoncollinear if they are not collinear.
3. Asetof pointsS isollinear if there is a lihe subhttS C /.S isnoncollinear ifS is not a
collinear set.

Segment or Line segment
1. Alinesegment is the union of two distinct points and @dlints between those two points.
2. If A andB are distinct points then tlilee segment  frem BRads the set
AB={C:C=AorC =B orC isbetweed and}

Betweenness of points
1. (Synthetic) a primitive or undefined term
2. (Metric) A pointC' ishbetween A and® ifi, B,C are distinctltoear points and if
AC + CB = AB. Here, AB represents the distance frdm Bto or leotAB.

Distance (Metric)
A distance function on a sef is a functiain: S x S — R such thatdthtd, B € S
(1) d(A,B) > 0;
(2) d(A,B) =0 ifand only ifA = B ;
(3) d(A,B) =d(B,A).

Isoscelestriangle
1. (Euclid's) Arisoscelestriangle is that which has two sidesn@@qual.
2. Anisoscelestriangle is a triangle with at least two congruddes.

Congruent segments
1. (Synthetic)congruence is a primitive or undefined
2. (Metric) Two segments are congruent if theyehtine same length.
3. (Metric)AB = C'D ifand only ifAB = C'D.



Ray
If AandB are distinct points then trey AB  is the se

AB = ABU{C : Bis betweerd and’}.
The pointA is called the endpoint of the rai

Angle
1. Anangle is the union of two noncollinear rays witttommon endpoint.
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2. If A, B,C are noncollinear points, then thegle ABC  isthe44BC = BA U BC'.

Bisector of an angle

Thebisector of anangle ZABC' is a ra)%ﬁ wher® isin the interiorABC  and
/ABD =~ /DBC.

Congruent angles
1. (Synthetic)congruence is a primitive or undefined
2. (Metric) Two angles are congruent if they htheesame measure.
3. (Metric)ZABC =~ /DEF ifand only imZABC = m/DEF .

Angle measure
(Metric) Angle measure is a function on the sgt  of all argkuch thatn : A — (0,7) ¥ > 0,

EUCh thatif BA is on the edge of a half-pldhe or.éverya € (0,r) there is exactly one ray
BP , withP inH such thah/PAB =a r( is usually taken toli8® orr .)

Half-plane (Will be clarified when axioms are given.)

Interior of an angle
Theinterior of an angle ZABC' is the set of all poinf§  such that  iglensame side o B
asC and¥ is onthe same sideRE  Aas

Sameside of aline o
Two distinct pointsd and lie on tkemeside  of a liné AiB does not interseét .

Midpoint
M is themidpoint of segmeB ,#/ liesoAB  antM ~ MB

Perpendicular
1. Two lines are perpendicular if their union @ns four congruent angles.
2. Two lines are perpendicular if their union @ns a right angle.
3. Two lines are perpendicular if their union @ns two adjacent congruent angles.

Right angle
1. (Euclid's) When a straight line set up on aighit line makes the adjacent angles equal to one
another, each of the equal anglesgst . The $ttréige standing on the otherpsrpendicular
to that on which it stands.
2. (Metric) Aright angle is an angle that measuées r. s(usually 180 ofr .)
3. Aright angle is an angle whose sides are lie on two petjoetar lines.



