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Summary. The article begins with basic facts concerning arbitrary projective spaces.
Further we are concerned with Fano projective spaces (we prove it has rank at least four).
Finally we restrict ourselves to Desarguesian planes; we define the notion of perspectivity and
we prove the reduction theorem for projectivities with concurrent axes.

MML Identifier: PROJRED1.
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The articlesl[3],[[5],[I6],[7],14], [2], and[1] provide the notation and terminology for this paper.
We adopt the following rulest; denotes a projective space defined in terms of incidesdz,
¢, d, p, g, 0,1, sdenote points of;, andA, B, C, P, Q denote lines of.
Next we state a number of propositions:

(1) There exista such that does not lie orA.
(2) There exist# such that does not lie orA.

(3) If A# B, then there exisg, b such thata lies onA anda does not lie orB andb lies onB
andb does not lie orA.

(4) If a## b, then there exisf, B such that lies onA anda does not lie orB andb lies onB
andb does not lie orA.

(5) There existA, B, C such thata lies onA anda lies onB anda lies onC andA # B and
B #CandC # A

(6) There exista such that does not lie orA anda does not lie orB.
(7) There exista such that lies onA.

(8) There existg such that lies onA andc # aandc # b.

(9) There exist#\ such that does not lie orA andb does not lie orA.

(12@ Suppose that lies onA ando lies onB andA # B anda lies onA ando # a andb lies on
B andc lies onB andb # c anda lies onP andb lies onP anda lies onQ andc lies onQ.
ThenP # Q.

1Supported by RPBP.1I1-24.C6.
1 The propositions (10) and (11) have been removed.
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(13) Suppose, b, clie onA. Thena, ¢, blie onAandb, a, clie onAandb, ¢, alie on Aandc,
a, blieonAandc, b, alie onA.

(14) Letl; be a Desarguesian projective space defined in terms of incidenog,a;, by, az,
bs, as, r, s, t be points ofl1, andCy, Cy, C3, A1, A2, Ag, B1, By, Bz be lines ofl;. Suppose that
0, by, a; lie onC; ando, ap, b, lie onC, ando, az, bz lie onCs andag, ap, t lie on A; andag,
r,a; lie onA, anday, s, a; lie on Az andt, by, bz lie onB; andby, r, bz lie on B, andby, s, by
lie on Bz andCy, Cy, C3 are mutually different and # ag ando # by ando # b, anday # by.
Then there exists a lin® of |1 such thar, s, t lie onO.

(15) GivenA, a, b, ¢, d such that lies onA andb lies onA andc lies onA andd lies onA and
a, b, c, d are mutually different. Let giveB. Then there exisp, q, r, ssuch thatp lies onB
andq lies onB andr lies onB andslies onB andp, g, r, sare mutually different.

We use the following convention; is a Fanoian projective space defined in terms of incidence,
a b, cd,p qr,sare pointsofy, andA B,C, D, L, Q, R, Sare lines ofl;.
Next we state four propositions:

(16) There exisp,q,r,s,a,b,c, A B,C,Q,L,R S D such that

g does not lie ork. andr does not lie or. andp does not lie orQ ands does not lie orQ and
p does not lie orR andr does not lie orR andq does not lie orands does not lie orsand
a, p,slieonlL anda, q, r lie onQ andb, g, slie onRandb, p, r lie onSandc, p, qlie onA
andc, r, slie onB anda, b lie onC andc does not lie orC.

(17) There exist, A, B, C, D such thag lies onA anda lies onB anda lies onC anda lies on
D andA, B, C, D are mutually different.

(18) There exist, b, ¢, d, A such that lies onA andb lies onA andc lies onA andd lies onA
anda, b, ¢, d are mutually different.

(19) There exisp, q, r, ssuch thatp lies onB andq lies onB andr lies onB andslies onB and
p, g, r, sare mutually different.

We adopt the following convention is a Desarguesian 2-dimensional projective space defined
in terms of incidences, p, q, X, y are points ol, andK, L, R, X are lines ofl;.

Let us considely, K, L, p. Let us assume thatdoes not lie orK andp does not lie or.. The
functor (K — L) yields a partial function from the points &f to the points ofl; and is defined
by the conditions (Def. 1).

(Def. 1)(i) dommy(K — L) C the points ofl,
(i) for everyxholdsx € domm,(K — L) iff x lies onK, and
(i)  for all x, y such thai lies onK andy lies onL holdst,(K — L)(x) = y iff there existsX
such thatp lies onX andx lies onX andy lies onX.

We now state several propositions:

(21E] If pdoes not lie orK, then for every such thak lies onK holdst, (K — K)(x) = x.

(22) If pdoes not lie orK andp does not lie ori. andx lies onK, thent, (K — L)(X) is a point
of I1.

(23) If pdoes not lie orK and p does not lie o andx lies onK andy = 1,(K — L)(x), then
ylies onL.

(24) It pdoes not lie orK andp does not lie o andy € rngm, (K — L), theny lies onL.

(25) Suppose does not lie orK and p does not lie or. andq does not lie or. andq does not
lie onR. Then donfmy(L — R) - (K — L)) = domm, (K — L) and rndmg(L — R) - 15(K —
L)) =rmgmy(L — R).

2 The proposition (20) has been removed.
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(26) Letay, by, ap, by be points ofl;. Suppose does not lie orK and p does not lie or. and
ay lies onK andb lies onK andr,(K — L)(a;) = ax andry (K — L)(by) = by anday = by.
Thena; = by.

(27) If p does not lie orK and p does not lie orL andx lies onK andx lies onL, then
Tp(K — L)(X) =x.

(28) Suppose that does not lie orK andp does not lie or. andq does not lie or. andq does
not lie onR andc lies onK andc lies onL andc lies onR andK # R. Then there exists a
pointo of |1 such thab does not lie orkK ando does not lie orR andy(L — R) - (K —
L) =K —R).
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