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Summary. A continuation of[5]. We introduce more configurational axioms i.e. or-
thogonalizations of “scherungssatzes” (direct and indirect), “Scherungssatz” with orthogonal
axes, Pappus axiom with orthogonal axes; we also consider the affine Major Pappus Axiom
and affine minor Desargues Axiom. We prove a number of implications which hold between
the above axioms.

MML Identifier: CONMETR.

WWW: http://mizar.org/JFM/Vol2/conmetr.html

The articles([6],[[2],[14],T1],[3], and[5] provide the notation and terminology for this paper.

We follow the rules:X is a metric affine plane, a, a1, ap, as, as, b, by, by, bs, bs, ¢, c1, d are
elements oK, andA, K, M, N are subsets of.

Let us consideK. We say thaX satisfies Pappos Axiom with orthogonal axes if and only if the
condition (Def. 1) is satisfied.

(Def. 1) Letgiveno, a1, ap, as, b1, by, bz, M, N. Suppose thad € M anda; € M anda; € M and
az € M ando € N andb; € N andb, € N andbs € N andb, ¢ M andaz ¢ N andM L N
ando # a; ando # a; ando # ag ando # b; ando # b, ando # bz andag, b, ][ az, by and
as, b3 ][ aj, bl. Thenal, bz ” a, b3.

We introduce Pappos Axiom with orthogonal axes holdXias a synonym oK satisfies Pappos
Axiom with orthogonal axes. We say thétsatisfies Pappos Axiom if and only if the condition
(Def. 2) is satisfied.

(Def. 2) Let giveno, aj, ay, ag, by, by, bz, M, N. Suppose thaM is a line andN is a line and
o€ M anda; € M anda, € M andaz € M ando € N andb; € N andb, € N andbs € N and
b, ¢ M andas ¢ N ando # a; ando # a ando # az ando # by ando # by ando # bz and
as, bz ][ a, bl anda3, b3 ” a, b1. Thenal, b2 ” az, bg.

We introduce Pappos Axiom holds ¥has a synonym oX satisfies Pappos Axiom. We say théat
satisfies MH1 if and only if the condition (Def. 3) is satisfied.

(Def. 3) Letgivenay, ap, as, aa, b1, by, bz, by, M, N. Suppose thatl | N anda; € M andaz € M
andb; € M andbs € M anda, € N andas € N andb; € N andbs € N anday ¢ M anday ¢ M
andag,ay 1 by,by anday,az L by, bz andag,as L bz, bs. Thenag,as L by, ba.

We introduce MH1 holds irX as a synonym oK satisfies MH1. We say tha satisfies MH2 if
and only if the condition (Def. 4) is satisfied.
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(Def. 4) Let givenay, ap, as, aq, b1, by, bz, bs, M, N. Suppose thal | N anda; € M andaz € M
andb, € M andbs € M anda, € N andas € N andb; € N andbs € N anday ¢ M anday ¢ M
andajg,ay 1 by, by anday,az L by, bz andag,aq 1 bs,bs. Thenag,aq 1 by, ba.

We introduce MH2 holds iiX as a synonym oX satisfies MH2. We say that satisfies trapezium
variant of Desargues Axiom if and only if the condition (Def. 5) is satisfied.

(Def. 5) Let giveno, a, a1, b, by, ¢, ¢c;. Suppose thab # a ando # a; ando # b ando # by and
0 # c ando # ¢; and notL (b,by,a) and notL (b,bs,c) andL (0,a,8;) andL(o,b,b;) and
L(o,c,c1) anda,b || a1,b; anda,b || o,candb,c || by,c;. Thena,c | as,c1.

We introduce trapezium variant of Desargues Axiom hold% as a synonym oX satisfies trapez-
ium variant of Desargues Axiom. We say théasatisfies Scherungssatz if and only if the condition
(Def. 6) is satisfied.

(Def. 6) Let givenay, ay, as, as, by, by, bz, bs, M, N. Suppose thatl is a line andN is a line and
a; € M andag € M andb; € M andbs € M anda, € N andas € N andb, € N andbs € N and
as ¢ M andaz ¢ M andby ¢ M andbs ¢ M anda; ¢ N andag ¢ N andb; ¢ N andbs ¢ N
andag,a, | bs,by anday,a; | bz,bs anday, a4 || by, bs. Thenag,as || bs, bs.

We introduce Scherungssatz holdsdras a synonym oX satisfies Scherungssatz. We say tKat
satisfies Scherungssatz with orthogonal axes if and only if the condition (Def. 7) is satisfied.

(Def. 7) Let givenay, ap, ag, as, b1, by, b3, by, M, N. Suppose tha¥l L N anda; € M andag € M
andb; € M andbs € M anda, € N andas € N andb; € N andbs € N andas ¢ M anday ¢ M
andb, ¢ M andby ¢ M anda; ¢ N andag ¢ N andb; ¢ N andbs ¢ N andag, az [ bs, b, and
ap,a; || bz, by anday, ay || by, bs. Thenag,ay [ bs, bs.

We introduce Scherungssatz with orthogonal axes holdsaima synonym oX satisfies Scherungssatz
with orthogonal axes. We say thétsatisfies des if and only if:

(Def. 8) For alla, ay, b, by, ¢, ¢; such that not. (a,a;,b) and notL (a,a;,¢) anda,a; || b,b; and
a,a1 || c,cp anda,b || a1,b; anda,c || az,c; holdsb, c || by, c;.

We introduce minor Desargues Axiom holdsXras a synonym oX satisfies des.
The following propositions are true:

(1) There exist, b, ¢ such that (a,b,c) anda # b andb # c andc # a.

(2) For alla, b such that # b there exist such thaL (a,b,c) anda # c andb # c.
(3) ForallA asuch thatAis a line there exist& such that € K andA 1 K.

(4) IfAisalineandae Aandbe Aandc € A, thenL (a,b,c).

(5) If Aisaline andM is a line anda € A andb € Aanda e M andb € M, thena=Db or
A=M.

(6) Letgivena, b, c, d, M, M’ be a subset of the affine reductXf andc’, d’ be elements of
the affine reduct oK. If c= ¢ andd = d’ andM = M’ andae M andb € M andc’, d' // M’,
thenc,d || a,b.

(7) Suppose trapezium variant of Desargues Axiom holds.ifThen the affine reduct of
satisfiesTDES.

(8) If the affine reduct oK satisfiesdes then minor Desargues Axiom holdsXh
(9) If MH1 holds inX, then Scherungssatz with orthogonal axes holds.in
(10) If MH2 holds inX, then Scherungssatz with orthogonal axes holds.in

(11) If AH holds inX, then trapezium variant of Desargues Axiom holdXin
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(12) Suppose Scherungssatz with orthogonal axes hoKiaid trapezium variant of Desargues
Axiom holds inX. Then Scherungssatz holds)Xn

(13) Suppose Pappos Axiom with orthogonal axes holdsamd Desargues Axiom holds ¥
Then Pappos Axiom holds X.

(14) If MH1 holds inX and MH2 holds inX, then Pappos Axiom with orthogonal axes holds in
X.

(15) If theorem on three perpendiculars holds<inthen Pappos Axiom with orthogonal axes
holds inX.
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