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Straight line part II
We recall the definitions of the straight line given by the great mathematicians.
1 – EUCLID: "A straight line is a line which lies evenly with the points on itself". 
2 – ARCHIMEDES: "Of all the lines which have the same extremities the straight line is least"
3 – HERON: "All its parts (straight line) fit on all (other parts) in all ways"
4 – LEIBNIZ: "A straight line is one which divides a plane into two halves identical in all but position".
5 - SACCHERI: "When a straight line is turned about its two extremities which remain fixed, all the points on it must remain throughout in the same position, and cannot take up different positions as the revolution proceeds"
6 – LEGENDRE: "A straight line is the shortest distance between two points"
points 7 – GAUSS: "The line in which lie all points that, during the revolution of a body about two fixed points, maintain their positions unchanged is called a straight line"  
8 – LOBACHEVSKY: "A straight line fits upon itself in all its positions. By this I mean that during the revolution of the surface containing it the straight line does not change its place if it goes through two unmoving points in the surface: (i. e., if we turn the surface containing it about two points of the line, the line does not move.)".

Remarks
1- The straight line, determined by these definitions, describes a concrete object in the real space of physics where we are living. 
2 - The founders of hyperbolic geometry, BOLYAI, LOBACHEVSKY and GAUSS, have understood and used the straight line as it was understood and used by EUCLID himself. 
 3 - When a straight line (F1) moves on another straight line (D), it can't turn in the space around this straight line, we say that (F1) translates on the straight line (D), or it moves in one direction. The direction is then a property deduced from the essence of the straight line and it determines the first dimension of the physical space. In this motion all the other straight lines (Fn) move without turning, and if they are in a plane surface they always keep the same angle with (F1). We say that they move in their own directions (Figure 1). 
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When (F1) moves on (X), the perpendicular straight line to (D), in keeping its angle formed with (X) equal to 90º, we say that (F1) moves in its own direction, because in this movement (F1) doesn't turn in the plane surface ( figure 2).
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4 – BOLYAI has used the movement of a straight line in its own direction in his memoir entitled "THE SCIENCE ABSOLUTE OF SPACE". 
He has written under page 6 what follows:

«§ 4  If MAN > MAB (angles), we will have for every point B of ray AB, a point C of ray AM, such that BCM = NAM (angles). For (by § 1) is granted BDM > NAM (angles), and so that MDP = MAN (angles), and B falls in NADP. If therefore NAM (angles) is carried along AM until ray AN arrives on ray DP, ray AN will somewhere have necessarily passed through B, and some BCM = NAM (angle) ».
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MAY'S THEOREM
Theorem: «The angle of parallelism is a right angle».

The idea of this theorem, which detects a flaw in hyperbolic geometry, is suggested by my wife MAY. Our son, JAWAD, has already inspired me a theorem using the fundamental property of the perpendicular line drawn from a given point to another given straight line situated both in a plane surface. We know that the perpendicular is the shortest distance between this point and the straight line. This theorem was presented to the French Academy of Sciences by the end of 2004. Both theorems allow the Euclidean geometry to become the only true geometry.
Before giving MAY'S THEOREM'S proof, I reproduce the passages of the "THEORY OF PARALLELS", where LOBACHEVSKY defined under page 13 the parallel straight line and the angle of parallelism. 
The "THEORY OF PARALLELS" can be found in "NON-EUCLIDEAN GEOMETRY" of Roberto BONOLA.
Figure 1 of LOBACHEVSKY
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«All straight lines which in a plane go out from a point can, with reference to a given straight line in the same plane, be divided into two classes- into cutting and not-cutting.
The boundary lines of the one and the other class of those lines will be called parallel to the given line.

From the point A (Fig.1) let fall upon the line BC the perpendicular AD, to which again draw the perpendicular AE.

In the right angle EAD either will all straight lines which go out from the point A meet the line DC, as for example AF, or some of them, will not meet the line DC. In the uncertainty whether the perpendicular AE is the only line which does not meet DC, we will assume it may be possible that there are still other lines, for example AG, which do not cut DC, how far soever the may be prolonged. In passing over from the cutting lines, as AF, to the non-cutting lines, as AG, we must come upon a line AH, parallel to DC, a boundary line, upon one side of which all line AG are such as do no meet the line DC, while upon the other side every straight line AF cuts the line DC.
The angle HAD between the parallel HA and the perpendicular AD is called the parallel angel (angle of parallelism), which we will here designate by   [image: image5.jpg]


 for AD = p.
If [image: image6.jpg]


 is a right angle, so will be the prolongation AE' of the perpendicular AE likewise be parallel to the prolongation DB of the line DC, in addition to which we remark that in regard to the four right angles, which are made at the point A by the perpendiculars AE and AD, and their prolongations AE' and AD', every straight line which goes out from the point A, either itself or at least its prolongation, lies in one of the two right angles which are turned toward BC, so that except the parallel EE' all others, if they are sufficiently produced both ways, must intersect the line BC».

MAY'S THEOREM PROOF
Let (HH') be the hyperbolic parallel to (BC), and [AD] the perpendicular line drawn from A to (BC). Construct the straight line (FF') passing through D and making the angle [image: image7.jpg]


 with [DD'). It cuts the hyperbolic parallel (HH') at M. 
On (HH') we take a point L such that [MA] = [ML].
The two bisectors [MO] and [MR] of the principal vertices of the two isosceles triangles MAD and MDL are respectively perpendicular bisectors of the bases [AD] and [DL]. Then, they are perpendicular lines to each other because [image: image8.jpg]


 DMA and [image: image9.jpg]


 DML are adjacent and supplementary angles. We deduce that [DL] has the same direction as [MO]. [DC) has also the same direction as MO, both being perpendicular lines to [DD').
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 [DL] and [DC) having the same direction and passing through a common point D superimpose each on another, and (HH') must intersect (BC) for any value of [image: image11.jpg]


 inferior to 90º.
We obtain the same result by comparing the two angles [image: image12.jpg]


 D'DM and
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 R'MO'. Move the vertex of the angle [image: image14.jpg]


 D'DM toward M on the straight line (FF') such that both sides [DD') and [DL] remain respectively perpendicular to [OO') and [RR'). In this movement both sides will not rotate, and they maintain the angle [image: image15.jpg]


 LDD' constant. When the vertex D reaches M, the two sides [DD') and [DL] superimpose respectively on [MR') and [MO') implying the coincidence of the two angles [image: image16.jpg]
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 O'MR', and, consequently, their equality. We will have: 
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 O'MR' = 90º.
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The angle of parallelism  [image: image21.jpg]


 must be a right angle. Q.E.D
Mr. Friedemann Brock wrote to me what follows:
«Hereby I declare that I did never enter a "discussion" with Mr. Matta, as he claims. I showed him the mistakes in his proofs, and he does not acknowledge them. Hence I cannot contribute to this site. Friedemann Brock AUB Beirut» fb13@aub.edu.lb».

Mr.Friedemann Brock has never shown any mistake in my proofs. If he is able to detect a mistake by a good mathematical reasoning, I invite him to publish his paper on this website, and the readers will judge if he is right. 
I invite Mr.Friedemann Brock and his colleagues of the Mathematical Community to recognize that the fifth postulate of EUCLID is well proved by my theorems. Otherwise they have to detect a flaw, and I am ready to publish their reports. The public debate is the only way which enables the truth to emerge. This truth will found correctly Euclidean geometry and it will reject Non-Euclidean geometries with the theories based upon them.

Rachid Matta MATTA
2 -18 - 2008
