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1. INTRODUCTION

In this article we will use main ideas of previous article [3], and introduce gen-
eralizations of some theorems in plane geometry. This article can be seen as a
continuation of [3].

2. DEFORMATION OF POINT ON CIRCLE

Consider next non-formal statement T : Any fact which contains some point P
on some circle {2 can be deformed into a more general statement, where the point
P doesn’t lie on the circle 2. And if we keep moving the point P, to point on 2,
then the general fact will mean a standard one.

IThis article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.
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3. EXAMPLES

Let’s use T to generalize Simson line theorem.

Theorem 3.1 (Simson line theorem). For any triangle ABC and point P on
it’s circumcircle, let A', B, C" be feet’s of perpendiculars from point P on sides of
ABC. Then points A', B, C" lie on same line. This line is the Simson line of P
wrt triangle ABC'. Moreover we can state that Simson line of point P wrt ABC
always intersects with nine-point circle of triangle ABC'.

So if we use T, then we will get next generalization : For any triangle ABC' and
any point P ¢ (ABC), let O be circumcenter of ABC. Reflect line OP wrt angle
bisector of angle ZAPB, let this line intersect line AB at point C’. Like the same
define points A’, B’ on lines BC, AC respectively. Then points A’, B’,C’ lie on
same line. Moreover this line always intersects with nine-point circle of triangle

ABC.

Consider next statement (see also [5]|) : Let given triangle ABC and circle w
which goes through points B,C. Let M be any point on circle w. Let 7 be in-
circle of triangle ABC' and let line [ be tangent line to m which is parallel to line
BC'. Let tangent lines through point M to circle 7 intersect line [ at two points
X1, Xs. Consider two circles wy,ws which are internally tangent to circle w and
also tangent to lines AB, AC. Then circle (M X1, X5) is tangent to both circles
Wi, wWa.

So if we use T, then we will get next fact : Let given triangle ABC' and circle
w which goes through points B, . Let M be any point outside circle w. Let 7
be in-circle of triangle ABC and let line [ be tangent line to m which is parallel
to line BC. Let tangent lines through point M to circle 7 intersect line [ at two
points X7, X5. Consider two circles wy, ws which are internally tangent to circle w
and also tangent to lines AB, AC. Consider circle ¢ which is internally tangent to
circle w and also is tangent to lines M X, M X5 Then there exists circle 7 which
goes through points X7, X5 and is tangent to circles wq, ¥. (Figure 1)

We finish this article by generalization of next fact |1, Problem 4.7.18]. If we use
T then we can get next statement : Consider points A, B, C, D which lie on same
circle w and C' lie between points B, D, point D lie between points C, A. Let
E ¢ w be point which lies outside of w. Consider circles wy,w, which are tangent
to line AB at points P, (@, and w;,ws are internally tangent to circle w. Let also
circle wy is tangent to line FC, circle wy is tangent to line ED. Consider circle
which is internally tangent to circle w at point X and is tangent to lines AC, BD.
Let lines EC, E'D intersect circle w at points R, L respectively. Consider circle o
which is internally tangent to circle w at point Y and is tangent to lines AR, BL.
Then statement says that points P, @, X, Y lie on same circle. (Figure 3)
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FIGURE 1.

FIGURE 2.
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FIGURE 3.
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