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Triangles in graphs: o s}\arP bound
— L H

We consider undirected Srq]abs without acdo-

\ooPs and win“:ou‘\‘ multiple edﬁes —i.e. each
eclge. connecYs o pair o diflerent wvertices ,

and < Pair o ver)-‘aces 1S connec5recl l—;O oF

most A edSe—-. Q )rrio;nj\e is o set OP 3
\fer)rices s uch 4\":0\'} on Yo o() ~n'12m are con-
nected b on edge OF) the 87‘&]9%; the Srai:}'\

= anen g&ic\ 4‘0 {}?Oh‘]'oin” -nﬂcr} \'rianjxe.

“Theorem Let MV be Ythe meoximum number
of’ ec\ges oF) ot SraP\w with  V  verhces such
Yot the rc;Pln need wnot contain a lrrian(jle;
then ™. 2% ) =k2 ond M.(Q\(--\) = k.(k_q) _

/Proo£ Roth ec(uo\HO"'ls {%r ™ have Yhe @rm
M. (a+b) = as . Showinﬁ Hatl a Srolgh
with atb vertices and Qb edﬁes need
not contain o +r‘|an3\e s done b:) construck-
inS o w'.\'nes's. Paint Cu o? the ver’rices rec
ond the remouiﬂmf) b vertices blue; Inkroduce
a<h edges b connechnj each red vertex
with each bBlue vertex. Since in the resu\hna
CbiFarH\e) 5raPH colours Qlon3 o I)cz}ln alternate |

Cjc‘es hox\fe even \20‘94)1 and hence -\\ne graFJﬁ

conkains o %’rion‘gle )

That o Srarh Lm')r}'\ maolfe edﬂes —i? -()ecsi\o\e—-
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Contains o +r'ac.n31e. s shown bj mathemctical

induchon,

We con?ine our ohrention o 3ro.)ohs with o}
least 3 vertices , and {or the base o? the in-
duchon we consider Ca,b) = (1,9.) and
Ca,b) = (2,2) . Tn ?he —Fir“s}‘ case , we haove
o show +hat o Sro[a)w with #vertices = 1+2
and #eclfjes > 1.2 corntoins o ‘I-ric.nj\e : _SuFH_ 7
a 3rc.17\'\ has 3 wvertices and 3 edges and 1S
G triangle. Tn the second cose , We have ‘o
showo hatl o Src«P\\ with # vertices = 2+2 ond
j‘edges > -2 contains o ‘\'r‘tanﬂ\e: Such o
gr‘arh ha:c_,a+l_e3$i¥ S edjes and hence con-
+uing  the COmP‘e\'e 4-9ra]:>\m with A edﬁe Mmis ~
‘5“\3, which conkains even 2 ‘h'icm&]es.

Can gra]o}\ with #Ver\-ices = a+b and
#ed3e5>c.-b C.on*oins [>Y +rio.n5le5 =
(omj 5rapk with  #verhices = Cot+1) + (o) ond

#edﬁes > CO\-\-‘})'(b-i-"]) contains a -)'riariﬁ\e)

Jo this end we consider ¢ Sralolq with  (a+1d+ Com)
C\+b 42 — ver)rices ang more -Hf\o\ﬂ Co.-H)-Cbﬂ)

——

—_— = Q-b + Cx‘\“o + 1 — edjes and {c):\c:us owur
cHenhion on one Q-F i+s edges e . Now we

consider tvo cases . e IS of IS ho)' on Edﬁ"-

oF) c Jrr%o.nﬁle. Th +he @)r‘mer‘ case +the Srqpk
o\:)\rious\:j Contains & -}r'uqnj\e. I’\? e is not the
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edge opa 4ricm3\e_, however, i+ 1s connected }’J ot
most  atlo  edges to  the Su})gfal')lﬁ spanned )o:j
the f‘c—*mainiﬁﬁ ob ver\ﬁces-, the 4‘0¥OF Sro\,—;)-\
havin more +hon a-biatbil edges, we con-
clude Fhotk n -Hni.s cese +he Sub\cjro\]’)}-a o? a+h
vertices has more than a<b  edges and, accord
‘mﬁ ‘o the antecedent o{) Yhe demonstrandum,
contains o triangle. Tn view aP He base we
have c\emorws“‘f“a*ed +he )Df‘esence o() c ‘l‘l‘ianﬁ\e
{ér a+i=b or a=b ond bz .
(End o(j ’Prcmg).)

The obove Proo? is no)re.wor'%\-j -F?:r' hwo reasons,
Pgrs‘r‘-\ because @en and odd number O-F) vertices
COuld sho‘re -Hve sSame 'mduc-\-ion s-\-e}o . ana
sec:mdb because +the presence OPC\. )rricma|e "
o ar‘a"ﬂ—\ with <4 vertices and 5 edaes has been
demonstratred withoul case onqbsis. (Teke the
ex‘:erimen¥ and ask “our ﬁ?enc{s&)
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