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VIK 519.115.1
On a class of permutations of a multiset
T. Goy, R. Zatorsky (Ukraine, Ivano-Frankivsk)

O06 omHOM KJ1acce IIepecTaHOBOK MYJIbTHMHOXKECTBA

T. Toit, P. Baropckuii (Ykpauna, 1. IBano-OpaHKOBCK )

In combinatorial mathematics, a Stirling permutation of order m is a permutation of the multiset
{1,1,2,2,...,m,m} such that for each i, 1 <1i < m, the elements between the two occurrences of
i are larger than i (the name comes from relations with the Stirling numbers, see [2]). E.g., 1122,
1221 and 2211 are Stirling permutations, whereas the permutations 1212 and 2112 of {1,1,2,2}
aren’t.

A natural generalization of Stirling permutations is to consider permutations of the multiset
{1™,2™,...,m"}. We call a permutation of the multiset {1™,2", ..., m"} a n-Stirling permutation
if for each i, 1 <4 < m, the elements between two consecutive occurrences of ¢ are larger than i.
Let E,(n) denote the number of n-Stirling permutation. It is well known that E,,(2) = (2m —1)!l,
En(n) =TI, (n(i — 1) + 1). See [1, 2, 3, 4] for more details.

We have obtained the next results:

THEOREM 1. The following formula hold

(n+1)!-0(m,)\0,/\1,...,)\ ) .
Epta(n) = Z alul- A - HEj(”)A]’
Ao+ 1A +-+mAm=m AL Am =0
Ao+AL A Am=n+1

where Eg(n) :=1,

m Aj—1 . .o
m—(O/\0+1)\1+---+(j—1))\j_1)—j-zj m!
C(mv)‘O;)\lr"’)‘m):H H ( j TOPOLM -

j=11i;=0
THEOREM 2. The following recurrence hold
- m—1 m—1 m—1
Emyi1(n) = ; <( i1 )n—i— <z 3 > - <z g ))Em—i-l—i(n)Ei(n)a

where Eq1(n) = 1.
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Ucnopassieaune dpopmyibl Ilaamepa
JJIF YMCJIa TTOMeYeHHbBIX DijIepoBbIX rpadoB

B. A. Bob6unsriii (Mocksa)

IMycrs U(p, q) — ancio momMevdeHHbIX 3it1eposbix rpados ¢ p BepumHamu u ¢ pebpavu. [Taamep
[0 AHAJOTHWU C TOMEYEHHBIMU CBI3HBIMU I'padamu 6e3 Jokazarenbersa gaer dopmyiy |1, p. 394]:

U(p,q)=< ) Zk<>z<(pgf)>U(k,q—m)-

m=0

ITo dopwmyie Ilammepa nmeem U(4,4) = 15, xors qomxu0o 6b1Th U(4,4) = 3. OT™MeTHM, 9TO 9Ta
’Ke HeBepHas (hbopMyJia IpUBoAUTCs B 0030pe [2].

Ilycte W (p, q) — 4mciio moMedeHHBIX YeTHLIX IpadoB ¢ p BepiuHamu u ( pebpamu, a Py(z,n) —
MuOTOWIeH KpaBuyka. 9TOT MHOIOUIEH MOXKET ObITH OLPEJIEIeH ¢ TIOMOIIBIO TPOU3BOISIIEH (DyHK-
mun 3.

(I—2)*(1+2)" ZP (z,n)

W3 mpousBogdreit pyHKIHE, 0Ty IeHHOM PI/I,Z[OM [4], B |5] Haiinerna dopmyra

Wip.q) = 21,, > (z;) Py(i(p —i),p(p —1)/2) .
=0

Teopema. Huciao U(p,q) momedeHHBIX 3iaepoBbIX rpadoB € N BEpHIMHAMU U ( pebpaMu NpH
q = p = 3 paBHO

p—1 q
U =W -3 (1) Uk Ik - )

k=1 =0

JIOKABATENBLCTBO. [dokazarenscrso| [onoxum W(0,0) = 1,U(0,0) = 0, W(0,q) = U(0,q) =0
npu ¢ > 0 u BBeJeM TPOU3BOALAIIHE (DYHKITUN

-3 W) > 0t.0) %

p=0 ¢=0 p=0 q=0 !




