MATEMATICKO-FYZIKALNY CASOPIS SAV, 15, 4, 1965

SAMEYAHIE OB OJJHON KOMBHUHATOPHOI;3ATAYE

AJIEKCAHJEP POCA. (ALEXANDER ROSA), ITEQPAH 3HAM (STEFAN ZNAM),.
Bparucnasa

MMycrs & — marypansnoe uncio; nyers sagaHo HATYPaJIbHOE YHCIIO 1 TAKOoe,

n
uro n = k (mod 2%); oGosmaumm m = 2n + N O6oznaunm

M= {12 . m—1)— 2% 4+ 120k + 1), ..., W!» @k + 1)|:

oueBupHO, M copepur 2n simementoB. Femu ie M , TO, OYEBHJHO, TaKKe
m—zt=1¢eM. .

Oupegenesne. Mroxcecmeo A = {a1,02, ...,an} C M, N < n, Gydem.
hasvieamd mroncecmeom muna (k), ecau evinosnens ycaoeus
N L
(1) 2 a; = 0 (mod m),
. i=1
(2) @ + a5 £ 0 (mod m) dasecex i,j = 1,2, sy IV

Horropennem paceypernit paGotsr [1] MoxHO Jerko [IOKa3aTh, 4TO OCTA-
I0TCA COPaBeRAMBEIMU yTBeppmenua (a), (6), (B), memma u reopema u3 [1],
KOTOpasa TpuiiMer CJefyomuii BI: ,

n—3
Teopema. ITycmy W(nk,A) = > ¢@, 20e ¢9 obosuavaem wucao Pasiu
i=3
nodmroxncecne muna (k) ¢ i snemenmanu mrovcecmea A muna (k) ¢ n asemen--
mamu. Toeda W(n.k,A) sacucum moavko om n u k u ne sasucum om 86106 parH020
mHodrcecmea A muna (k) ¢ n saemenmany.

Briseniem renepn dopmyany nas onpegesnenus uneia PASHEIX MHOMECTB THIA
(k) ¢ n snemenramu. OGosmaunm 910 wmEmIo aepes @(n,k).

O6osHaunm gepes p,(s,k) woamuecTro PasOuennmit 9ucyia r HA OTIMTHEE APYT -
OT JpyTra 4ucia, He MPEBOCXORANNE § U e ABIFIOMIACCS rparae (2 + 1),
Jlerro powasars, uto maA pe(s,k) umeer mecro peryppentHasa gopmyaa: -

313.



P8, = M?? — 1,k)}, ecoiw s mBasercs KparHeM (2 + 1),
Pr(s — 1,k) + prg(s — 1,k), ecu s He sBnsercs RpatHEmM (2k +- 1),

IIpu sToM momaraem Pols,k) =1 pels)k) S0mmmr <.

B camom peme, ecam s — kparnoe (2k 4 1), 10 wommuecrso pPas6uenmit
THCTA 7 HA OTIMYHKE APYT OT Apyra wucia, He IPEBOCXOfAMUe $ U He ARJs-
omuecs KpaTueM (2k - 1), pasno KOJIM4ecTBy pasGuennii aumesa r ma OTJINYg-
HEIE JPYT OT Zpyra 4mciia, He IPEeROCXOMAIMIE (s —1) u ne sBamOMumecs
KpatHeM (2k 4 1),

Ecm s ne spnaerca KparseM (2% +- 1), to Bce pasGuenns » Ha OTJHNYHEIe
APYT OT [pyra 4mcia, He NPEBOCXOQANME S U He ABRALLMNECT KPATHLIM
(2% + 1), momHO pasburs ma Ana Kaacca. B mepBuii mmace Brmowmy pas-
Ouenus, He comepmamme wmcio §; OYEBMAHO, MX 9UCIO PABHO pp{s — 1, k).
v Bo Bropoit kaace Brimoumm pasbuennus, cogepraimue ancno s. Drux pasbmenuit
CTOJIBRO ke, CKOJNBLKO HMMeercA pasbueHWit wmeaa r — g Ha OTIMYHEE Apyr
OT Hpyra 4mcia, He TpeBocxomamme s — 1 u we ABJIANINUECH KPaTHEM
(2k 4 1); ux wnemo PABHO, O9€BUAHO, pr-s(s — 1,k). i

wOszms.. TpOuBBONbHOE MHOMecTBO A C JM. Cymmy Bcex g, ¢ 4, He mpe-

n—=Ek -
BOCXOIAMUX 9UCHO 1 | — , 06osHawTUM vepes «; mam a; > + n k.
2k 2k
p 5 n—Fk
0003HATUM by = m — a; |odeBWmHO, b < n + ——— ; CyMMy Bcex ¥
2k

obosHaunm wepes §.
Ecmr A — muosmectso tuna (k), T0, oueBumHO, & = B (mod m). Yncna g,

n—k

u by mpoBeraoT Bee wmeia 1,2, ..., n+ o 82 UCHIIIOMEHWEM HPATHHX

(2k + 1) (em. (B) B [1D), smaunt,

1 n—1FkL n-+k Il n—k n+tk
e L T | L et IS sl =
] 2% 2k 2 2% u FED =

1
=g n® 4 n2 4 2),

Ecmn A — muomeerso Tuma (k), T0 o momxmo YHOBIETBOPATH COOTHOINEHMAM
1
3) 2 = Nﬁwwam + n2 4+ k2) (mod m),

1
(4) omammaa:ﬁ;f;e;
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Jlerxo moxasars m o6parmoe:

Hyere A C M, nyers snements: ns A VROBJIETBOPAIOT (2) M IyCTh & YHOBIE-
TBOpsaer (3) u (4). Torga A ecrs MHOMECTBO TUIIA (k).

Ilyers HeroTopoe wumcso o yrosuersopsier . (3) u (4). Ilycrs o = xz; +
F+ Tt Fxy, n, — HEKOTOpOe pPas30WeHMe 9YMCIa « HA OTIMIHEE
n—k

2k
KparHEM (2k + 1). Bearomy Takomy pas6ueRmio MOMKHO HOCTABUTL B COOT-
bercrsme MHOecTBO THnA (k) ¢ 7 saeMentamu. J[ByM DasHHIM o« Mim JBYM
PABHEIM Pa36MeHMAM OJJHOTO M TOTO K€ « IPH BTOM NOCTABIEHHI B COOTBETCTBHE
pasmrie MuOecrsa. Taxum obpasom, mus Q(n,k) moryaaem dopmyay

APYT OT fApyra 9ucijia, He HOPEBOCXONHUINE 71 - M He ABIAKIHECH

3 n—=k .
Qﬁwfv]M.NwQ Nwl_l MN& ? ?

TAe o mpoGeraer Bce pemeHus cpaBHeHHA (3), VAOBIETBOpAMIIHe HepaBeH-
ctBy (4).
AHaJIoTMIHO TOMY, KAK 8T0 cAemano B [1], pasmen 1V, momuo nowasars, uro

Q(n,k) = W(n,k) + 2.

B rabmunax 1, 2, 3 npusoguTes HECKONBKO SHATEHMIL W(nk) nasa k = 1,2,3.

lpumesanme. H wmccnefosanmio mmoskecrs ruma (k) ImpuBesa 2agada
U3 Teopuu rpaioB, COCTOAIAS B ONpERENCHMM IMKIMIECKOr0 pasioKeHMs
nomuoro rpada (2kn 4 n) Ha okpy:mHOCTH ¢ 1 pebpamm (cM. [2).

TaGamma 1
k=1
n 3 5 7 9 11 _
Q(n, 1) 0 2 6 18 62
Win,1) 0 0 4 16 60
TaGauna 2
k=2
n 2 6 »c. 14 18
Qn, 2) 0 A 40 468 5828 .
Win, 2) 0 2 o 38 466 5 826
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Tabnuuga 3

k=3
n 3 9 15 21 27
Qn, wv‘ 2 26 938 42 800 |2 130458
W(n, 3) 0 24 . 936 42 798 |2 130 456
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REMARK ON A COMBINATORIAL PROBLEM
Alexander Rosa, Stefan Zndm

Summary

Let n, k be natural numbers such that n =k (mod 2k). Denote m = 2n + nfk and
denote

M={12...,m—1} ITG + 1,22k + :AW = ﬂv @k + cw.

The set A = {a1, as, <.y an} CM, N < n, is said to be of the type (k), if (1) holds
and if (2) holds for all¢,j =1, ..., N.

If the set A with n elements-is of the type (k), then g{4' denotes the number of its
subsets of the type (k) with ¢ elements. The following theorem is valid:

n F
The sum 3, ¢:( does not depend on the choice of the set 4, but only on the number
i=1

of its elements n and on k (this sum is denoted by W(n,k)).

Further the formula for determining Q(n, k), the number of different sets of the type (k)
with n elements, is given.

It can be shown by the method analogous to one used in [1], that the following
relation holds: : ‘

Qnk) = Wnk) +2.
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Ta6nuna 3

k=3
n 3 9 15 21 27
Q(n, 3) 2 26 938 42 800 |2 130458
Win, 3) 0 24 936 42798 |2 130456
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REMARK ON A COMBINATORIAL PROBLEM
Alexander Rosa, Stefan 7 ném

Summary

Let n, k be natural numbers such that 5 — k (mod 2k). Denote m — 2n + n/k and
denote

M={12 ... ,m-1} IT\W + L2% + 1), A,M‘ - _v (2k + cw.

The set 4 =— {o1, @z, ..., an} CM, N < 7, is said to be of the type (&), if (1) holds
and if (2) holds for all %.j=1,...,N.
If the set 4 with n oEEmEum.mm of the type (k), then @4 denotes the number of its
subsets of the type (k) with 4 élements. The following theorem is valid:
n

The sum ¥} ¢,(4) does not depend on the choice of the set 4, but only on the number
i=1

of its mwmgmﬁem 7 and on k (this sum is denoted by W(n,k)).

Further the formula for QoaonE.Eu.bm Q(n, k), the number of different sets of the type (k)
with » elements, is given.

It can be shown by the method analogous to one used in [1], that the following
relation holds: : ‘

@?s\nv = .S\quwav + 2.
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