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Abstract

We show that if one has ever loved reading Prasolov’s books, then one can move on reading our recent
article [3] and several words following to deduce that partitioning a graph into triangles is not an easy

problem.

I. ProrositioN

classical result claims that three-

dimensional matching (3DM) 1is NP-
complete. This was proved in [1, Chap. 3,
pp-50-52].

Proposition: 3DM =, PARTITION INTO TRI-
ANGLES

Proof: At the end of this article, we capture a
concise picture scanned from Gé&J book. Given
a 3DM instance, we construct our graph as
follows. The vertex set is the same as in the hy-
pergraph of the given instance. For each triple
{ a, b, ¢} in the given instance, we put three
edges (a,b), (b,c), (a,c). By a careful scrutiny
the contents in the picture, we can conclude
that if one can pick any triangle in our newly
constructed graph, it must also be a triple in
the given 3DM instance. (Hint: Consider three
cases of ab, ss, gg in the picture) Q.E.D.

II. ConNcrusiON

As long as we do the research on a well-known
conjecture, we should recall our mathemati-
cal nature from Kvant, Prasolov-style of do-
ing mathematics, similar to mathematics of [2]
back to those beautiful days.

*Perebor
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eral, the iruth-sening and Fan-oul component Tor a vafiable i involves
“internal™ clements o [1€X and & 1€ Y, 15 m, which will not oocur
in any triples outside of this component, and “exiernal” elemenls
mlil WL €W, 1575 m, which wili occur in other iriples. The triples
making up this component can be divided o two seis:

T o= |GElla e Ll S ism)
7 = (Ll it L 1 g < m) U [l lada, 1), 5, Lm1b )

Since none of ihe internal elements la, Ll & 00z 1S € m] will appear in any

PROVING NPOOMPLETENESS RESULTS

The construction is compleied by means of one karge “garbage collec-

literals oocur in clause ¢, The set of tripbes making up this component is
defined as follows:

€ = Ll Uls sl €} 0 LG5 [ 5Ll G 8 |

Thus any matching M © A will have 1o contain exactly one triple fram ).
This can only be done, however, if some wljl (o & [i1) for a liveral o, €c,
(0, €c;) does not occur in the Lriples in T, 0 M7, which will be the case if
and only il the truth seiting determined by A" salisfics elause ¢
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From the comments made during the description of M, it lollows

tion™ component G, involving intermal elemems g lkl€X and glEl€ ¥,
15k < min=1), and externsl elements of the form w1 and & 1] from B
It consisis of the following set of wriples:
G o= (L, L) s L0, 08, Uil gy [ ) g LR DD
lgksminr=1), 15 iS50 1S %Sm]

immediately that M cannol conlain 3 matching unless C is salisfinble, We
pow musl show that the existence of a swisfving wuth assignment for ©
implies that M conlains a matching.

Let 5 Bf=|7.F| bz any satisfving truth assignment for C. We con-
struct @ matching M S M as lollows For each clause o&C, et
%€ |u G 1€i€n] Ne bea lienl that is se1 e by ¢ {one must exist
singe i satisfies ). We then sel
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