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Sylvester's theorem used C(see EWD1016)

Oh T\AeSdC&J 2 JGY‘\MQI‘ 1996, @OY\O“Cl \'\Y
Bulterman told me the %“owinj Yheorem.

Considero-@r N2, N distinet Poin.‘]‘s
in the F\ane; let k be the number o?
all distinct lines such -H‘\o.-} eacch OF dhem
contains ot least 2 o() ‘hose Po'm}s.
Then k=1 v k3zn

* *

/Proo£ The ‘oroof s by wmothematical induction
on n . There are awo reasons +tor )rrdin
this FrOo]? structure | ?.rSHJ +he s]'\c]oe OF;
the disiunct k3n in the demonstrandum
ond secondly 4he —Fac-¥ 'H_","‘}' (EBuclid's B xiom )

N=2 = \‘(--1 immedion‘elj ES')I‘OJD\LS}')QS "”’16

base.

With n = N+ we consider {or the

'mduc)rion s%—ep n' diskinct oirﬂ‘s,

sivinﬁ rise +o k' Jlines. We have o
show k=1 v k'zn' |, where we wma

use k=1 v k3n Tex hjrooﬂqese” TZ
view o{) owr demonstran Aum Be_in:j o\

disJunc%ion, we introduce a case

1
qubsis’ viz. K'=1 wversus k #1
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k'=1

In this case,-"})e demonstrandum k=1 v k'z n'

,Pol)ows cl':rech (e, b& Fred;cc:}e calewlus

clone ) .

k21

T +his case, the demonstrondum X'=1 v kip!
5imFli‘Fs’eS dir‘ecHJ Yo k'?,h’ . "The remainder
o? the roof is devoted +o s%owina how,
e n' noncollinear ]ooin‘f-s, k'yn'  (Blows
Prom +the induckion }\JPO’H'\e.S':s.

Tn order 4o be able o GPPeo\ +o +he
induction }'\jpo-l'\nesis, we single out one
c:? Yhe n' T.?o'm-}s ~le} us coll thot Poinl-
“a" — ond consider +he r‘emo\'nninj n
PoinFs and -H'?e k lines 'Hneﬁ 8ive T sSe
Yo all b:j them selves. Ex \n\\jraoﬂnese we
'mo.:j Use k=1 v kyn ; we exFloﬂ~
Yhe  two cl‘us\')uncl-s se})o\ro\;]'elb.

Tn the case k=1 , the n  (distinet)
aints lie on o S'gnj‘e \ine 5 dnd',"-l;:»éﬂcause
he n' Poirﬂ-s ore noncollinear, 4hat
\ine Qoes "_‘_‘?....}' contain A . MHence
k'= n+1 , and since n'=n+1 ) k‘zn' has
heen established.

TIn the FEinninﬁ ccse kzn — or g Since

n'=n+1, equivalenHy  krt 3z n'— , our demon-
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strandum k'sn’ @”ows Gom k's ka1
or, ec,ui\ra\en}-\j, ¥'>k . How do we
estrablish k'>k? Or, in other words, how
can Wwe conclude thot the removel of’
A reduces +‘he number o? lines 7 Well,
since a line has Yo 9o H\rough ot lecst
2 oints OF the Sel*, such o line dis-
F
appears i? A is one OP-Hﬂe c;nl\(j 2
Foin\~s it goes _f}-lnrp_g.jh. Hence we can
assert k'> k& ]r:»j O Pr’oper‘ e hoice o? A
Frouidec\;

"'-rof' UmJ number o? di,s-}-'mc}‘, ﬂonco“inear-
'Po'ml-s AN the P\eme,, there exishs « line

"\'lﬂrOu.SI"\ exqc\-b 2 of Yhem.’
Bur this was S:j]\res}-er's Corjec]-ure) which

Since ‘Hﬂen became o MftQOrem, SO we cre

done.  End o?/?roof).)
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