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SUMMARY:

This article presents new ways of applying vector calculus for proving geometric
proposals.

It is made up of 3 parts:

The T part deals with the calculan of distances between various characteristic points
of a triangle, proving verticality, parallelism, collinear points etc.

The 2% part deals with the calculation of area of triangles that havertices
characteristic points of a triangle.

The 3% part deals with the calculation of volume of tetrahedrons.

The paper was drafted in 1969. Some parts of it were published in the periodical of the
Hellenic Mathematical Society in 194®72.

The purpose of this article is to eliminate the weaknessesdidean Geometry in
solving various problems, such as:

a) Using a unique work method due to lack of a generic method.

b) Different method of proof for the same problem that depends on the
specific shape, e.g. acute or obtuse triangle, point outside a tridagetc.

c) A complicated shape that complicates proofs.

d) The misunderstanding or misleading nature of an imprecise shape.
e) The difficulty of understanding a complicated shape in space. (In this
article we will not extend to problems in space, but the wérmethod
presented here can be applied to special problems without substantial
changes).

The benefits of this article in solving geometrical problems are:

a) Non-use of geometric theorems (except for a few at the beginning of the
article).

b) The independence of proof between problems.
c) Non-use of shapes.

d) Not distinguishing between acute and obtuse trianglésand the most
important;
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e) Calculating from memory the distance between two characteristic points
and also surface area of triangleshat have as their peaks characteristic
points of a triangle.

The distance of the centre of weight G from the incenter | of a triangle in function of the
sides a, b, c of the triangle is calculafpege45) from memory using the followg
formula:

2 _l_ U 2 _]_- b _1 J
d(G’l)_(s a+b +C)X f3 a b c)>+2y (+3 a b+%:%-|

where x:%(b2 +c%-a’)
y:E(CZ +a2 _b2)
2
1 2 2
zza(a +b*-&)

This expression can be presented automatically without any prior calculations or
reasoning. The formula can then take ainapler form if some calculations take place
and concludes as:

d*(G,1) 1 )313 % &F 2 c-8)(c a-B)(a b-c¥5abc

“ 9@+ b 1

The benefits of this article are understood if one is to try and prove the previous
relationship using weknown theorems of Euclidian Geometry or if one treesnake a
complex shape.

For example, one of the problems solved is calculation of the surface area of triangle
GGG, where:

G is the centre of weight of triangle AcAs,

G is the centre of weight of the triangle that has as vertices the points of cufritaect
inscribed circle with the sides of the triangle and;

G, is the centre of weight of the triangle that has as its vertices the points of intersection
of (m,,d,), (m,,d.) and (m_,d,). The catulation is performed without the use of any

Geometry theorems.

The relevant shape appears below. The shape is not complete because the additional
lines required would cover the existing ones.

The medians of triangl® s zare needed for the calculationtbé centre of weight of

Gy, auxiliary lines are needed for the solution and of course the solution is also
required!!!
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)2 Z, Y 1,

)3

The area of triangle G&; is calculateqpage86) in this article without the help of the
shapewithout the use of geometric theorems or formulagunction tothe sides gb, c
and the area S of triangleAA; equaling:

X, Y, X,-
(GG,G,)=|| * Vi %27z | S where
Yi-2, Y,-72,

« _1 y _lda+b-c_a+c-b
'3 68 b c

1 _13b+c-a, b+a-c
X2=73 27 A8 +

3 6¢c c a

13 a b a _1a b b c
Z =-x + + Z, =— + +

3¢chb+2a c+2b a+2c 3¢cb+2a c+2b a+2c
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