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A numerical prism, previously introduced by the author as an ordered set
regarding the research of a three-parameter probability distribution of the hy-
perbolic-cosine type, which is a generalization of the known two-parameter
Meixner distribution, is being considered. In geometry-related terminology, ele-
ments of a numerical prism are the coefficients of moment-forming polynomials
for the specified distribution, which are obtained with the use of both differential
and algebraic recurrence correlations.

Each one of the infinite number of elements depends on three indices deter-
mining its position in a prism. Fixation of one or two indices results in cross-
sections of the prism, which are numerical triangles or sequences. Among them,
there are such well-known cross-sections as the Stirling number triangle, number
triangle of coefficients in the Bessel polynomials, sequences of tangent and secant
numbers, and others. However, the majority of numerical sets in the prism’s
cross-sections have never been described in literature before.

Considering the structure and construction algorithm, cross-sections of the
numerical prism turn out to be interconnected not only by the general construc-
tion formula but also by certain correlations. As a result, formulas of connection
between various groups of elements are presented in the article. In particular,
expansion of secant numbers for the sum of products grouped by the number of
tangent numbers’ cofactors with specification of corresponding coefficients in the
expansion, representation (automatic expression) of elements of a sequence of al-
ternating secant and tangent number through the previous ones, as well as a
number of other correlations for the sequences and particular elements is deter-
mined.

Keywords: hyperbolic cosine distribution; cumulants; moments; numerical
prism; cross-sections; secant numbers; tangent numbers.

Introduction

We obtained the numerical set {U (n;k, j)} structured as a «numerical prism» in the paper [1].
The construction of the numerical prism is based on relations between the cumulants y, and the initial
moments «, , where ne N, of the hyperbolic-cosine-type probability distribution defined [2, 3] by the
characteristic function:

f(t):(chﬁt—i%shﬁtj ,where ,pme R; m>0, f#0, i=+-1. (D
/i m

The obtained three-parameter distribution is described in [4] and is a generalization of the Meixner
two-parameter distribution [5].

Theorem 1 ([1]). For a hyperbolic-cosine-type distribution with the characteristic function (1),
the formula for calculating the cumulants y,, n=12...., is the following:

Xu= m(ﬁjn B, [ﬁj - m[ﬁjn Y v j)[ﬁy : 2)
m IB m j=0 IB
where P,(b) are polynomials of the form:

P, (b= Zn:V(n;j)bj .n=12,..., 3)

j=0
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and the coefficients V(n;j) of the polynomials are calculated by the recurrence relation:
VD=1, V(1;j)=0 forall j=1,
Vin+L, H=-DV(m; j-D+(j+DV(n; j+1) for ne N. 4)
The polynomials F,(b) follow differentiation of the tangent function, and are known [6, 7] as De-

rivative polynomials.
Theorem 2 ([1]). For a hyperbolic-cosine-type distribution with the characteristic function (1), the
formula for calculating the n-th order moments is the following:

. ﬂj(#j(ﬂj fwY
MX")=a, :[— Plm*~— =~ Umnk,jym" | = | ,n=0,12,..., 5
) ) n) B ;
where the moment-forming polynomials of two arguments F,(m.b). n=0,1,2...., can be represented in
the form:
B,(m.by=Y > U(n:k. m*b’ . (6)
k=1j=0

b=pu/p . {Un:k, j)} is asystem of the integer coefficients of the polynomials related by the equations:
U0;0,00=1, Uk, j)=0 forany k,j#0,
Un+Lk, H=Umk=1j-D+({j-DUmk, j—D+(Gj+DUm;k, j+1), (7)
for n=0,1,2,....
The identity U (n;1, j)=V(n; j) follows directly from equations (4) and (7). Therefore, the numbers
V(n; j) are only special cases of numbers U (n; k, j) for k=1.

For each fixed k&, where k€ N, the corresponding subset of {U (n;k, j)} forms a numerical trian-

gle. In terms of geometry, the set {U(n:k, j)} is a set of numerical triangles ordered by & , and can be

considered as a «numerical prism», where for each given k the triangle is a section of the prism [1, 8].
Similarly, we can obtain sections of the prism by fixing the argument j, j=0,1,2,.... These sets are

usually novel.
Let us either fix two of the parameters n, k, j, or express two of them through the remaining pa-

rameter. The numerical sequences obtained in the numerical prism include many well-known sequences
(tangent numbers, secant numbers, Stirling numbers of the first kind, coefficients in expansions of vari-
ous functions, for example, in the Bessel polynomials, etc.) [9]. However, the overwhelming majority of
the obtained sequences is not mentioned in the literature. The issue of novelty is solved with the help of
a sufficiently complete on-line encyclopedia of integer sequences (OFEIS) [10].

We notice the lasting interest in numerical sequences and triangles. For example, the paper [11] pre-
sents a numerical pyramid which sections are known numerical sets: those of Deleham, Euler, MacMa-
hon, Stirling. Also, the paper [11] gives a series of numerical sequences, among which only the se-
quences A000182, A000184, A00147, and A085734 in OEIS are common with the numerical prism.
Other sequences and triangles are also present as subsets in the considered numerical prism. The pa-

per [12] identifies the first elements of the numerical triangle {U (n:1, j)} as the numbers T, , calculated
by the recurrence relation 7, , =4y, T,,,, =(k—=DT, ;| +(k+DT, ;. This is a special case of relation

(7). Along with interest in finding new numerical sequences, there is an increasing interest in classical
sets of numbers considered from different points of view. In particular, the paper [13] presents simple
and asymptotically fast algorithms for calculating tangent and secant numbers. In the considered nu-
merical prism, we can not only easily calculate these sequences, but also establish structural relations
between the sequences.

Cumulants and moments in the numerical prism structure

Therefore, the considered numerical prism is an ordered set{U (n;k, j)} of the coefficients of the
polynomials P,(b) and P,(m,b) that form, respectively, the cumulants and moments of the hyperbolic-
cosine-type probability distribution [1]. Moreover, according to (2) and in view of the equality
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U(n; 1, j)=V(n; j), the distribution cumulants are completely determined by the distribution parameters

wf,m and the set of coefficients {U(n;1, j)} :
/)’)n (#j [ﬂJ 0 AR bl #
n :m(— Pl =|=m| — Vi, j)l = | =m| — U, j)b’ , where b=~—. (8)
m i m ]Z::‘) i m ]Z::‘) i
For n=1,12, j=0,10, the corresponding section {U(n;1, j)} is partially presented in table 1. Ac-

cording to (7), subsequent values are calculated simply, without using differential relations. Note that
the section {U (n;1, j)} is the known [10: A008293] triangle of coefficients in the expansion of tg(") x in

powers of tgx.

Table 1
Section {U(n;1, )] of the numerical prism
- 0 1 2 3 4 5 6 7 8 9 10
1 1
2 1 1
3 2 2
4 2 8 6
5 16 40 24
6 16 136 240 120
7 272 1232 1680 720
8 272 3968 12096 13440 5040
9 7936 56320 129024 120960 40320
10 | 7936 176896 814080 1491840 1209600 362880
11 353792 3610112 12207360 18627840 13305600
12 | 353792 11184128 71867136 191431680 250145280 159667200

In order to calculate the initial moments a, of the hyperbolic-cosine-type distribution (see (5)), we
use the parameters y,,m along with all sections of the numerical prism {U(n;k. j)} determined by &,
where k = ﬁ

Let us consider the relation between the moments and cumulants with reference to the set
{Umk, )}

As is well known, the moments {a, } and cumulants {y,} of probability distributions are connected
by the following polynomial relations:

G =X
Gy =J2t X 12 ;
0= 1+ 3+ A
oy = 24+ Gz + ) 6 1+ 0 s &)
05 = X5+ S0+ 100+ 10 15 + 150 104 1, + 17 s
O =26+ (60,05 150,20, F10)+ (50 1, +60 1,0, 1, +1513)
+Q201 S DS It 0

product. For any n, ne N, the relation takes the form:

OC" :Z Z asl,sz ..... Sk){sl){sz'”){sk ’ (10)

k=1 si+sy+..+sp=n,
5,720
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where & is the number of the multiplied cumulants, a are the corresponding coefficients at the

S50 oSk
products x; x, ...x,, - and s; is the order of the cumulant y, .

Theorem 3. For the hyperbolic-cosine-type distribution, consider the decomposition of the initial
moments ¢, into sum (10) of the cumulant products with given coefficients. Then the number of cumu-
lants-factors in the corresponding terms is determined by the parameter k£ in the formula:

a, :[ﬁj > m > Uk, b’ (11
MmJ =1 =0
Proof. As it follows from (5), (10),
, =[£j 2 2 Utk '’ =% ¥ Qg sy K Ky s, (12)
mj =1 j=0 k=1 s;+sy+.+s;=n,
5,720
According to (8), the camulants considered in (12) can be represented as:
s :m[ﬁj DU b (13)

Note that, regardless of the order s; of the cumulant, there is a factor m in equation (13). Conse-

k

quently, there is a factor m" in each product of k cumulants, despite of different orders s,.s,....,s, of

the cumulants y, x, ...x, -
Substitute the cumulants in the form of (13) into the right side of (12):

" n n n k S; 8 .
o, =(£j ZZU(n;k,j)mkbj :Z Z g s, skn{[ﬁj mZU(Si;L j)b]} ’
" m

k=1 j=0 k=1 s;+so+.+s;=n, i=1 j=0
Sl'¢0

ie.

non n . nop k S .

a, =[£j > mE Y Uk, j)b? =[ﬁj 2omt 2 ag, G TT 2 UGL e | (4
mj =1 j=o M) 4=1 sitsptotsp=n, i=1| j=0

where each term of the polynomials of variables m and b on the right side of (14) is such that the pa-

rameterk of m" indicates the number of cumulants-factors in the corresponding product. Since the

polynomials on both sides of (14) are equal, coefficients at the same powers of m are also equal. Then,

the following equality holds for any m:

n g n k 5; )
mk(ﬁj > Uk, b’ :(ﬁj mt Y a, SkH{ZU(si;l,j)bf] (15)
m m

j=0 s|+sy+.tsp=n, i=1| j=0
Sl'¢0
Therefore,
n n
k[ £ SUmk. b’ = Y a for k=12....n
K] - S1>52>--->SkX51X52"'XSk = L4
m j=0 s +sy+. .+ =n,
5,720

At the same time, the power k and number of cumulants in the product are equal for each term on
the right side of the equation.

This completes the proof of Theorem 3.

Theorem 4. There are the following relations for coefficients of the polynomials P, (in1.D) :

n k| S . _
dUmk b = Y a, skH{ZU(si;l,j)bf]where k=1n. (16)

j=0 s|+syt.tsp=n, i=1| j=0
5;#0

Proof. Divide both sides of (15) by ( 5/ m)" and compare expressions of the same powers of m in

the polynomials.
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Corollary 4.1. For any b, the following condition holds for the section {U(n;2, j)} of the numerical

prism:

Z":U(n;z,j)bf => a, {Z U(s:l, j, bh} {ZU(H],)M} (17)
j=0

s+H=n, js=0 ji=0
5,120

In particular, compare coefficients of the same powers of b in the polynomials and obtain:

Um2,j) = Y. ay { > U(s;l,js)~U(l;1,j,)},where j=0.n. (18)
S‘;i&:()n’ js+jl:j

Corollary 4.2. For any b , the following condition holds for the section {U (n;3, j)} of the numerical

prism:

n i K ]
SUms.pp’ = Y ay, {Z U(i;l,ji)bji}{z U(s;l,js)bjS]{zU(l;l,j,)bjl}. (19)

j=0 i+s+=n, 7i=0 js=0 Ji=0
i,8,120

In particular, compare coefficients of the same powers of b in the polynomials and obtain:

Ums.jp= > a,| > Uil j)-U(s:Lj)-Ud:1j,) | where j=0.n.  (20)
i+s+H=n, Jitisti=j
i,s,#0

Corollary 4.3. If b=1, then relation (16) implies the following relation for coefficients of the poly-
nomials P, (m.b):

n k S
DdUmk. )= > ag, . skn{z U(si;l,ji)} , where k=1n. 21)
j=0

sptsy+ s =n, i=1| j;=0

Sl'¢

Corollary 4.4. If b=0, then relation (16) implyies the following relation for coefficients of the
polynomials F,(m,b):

k -
Umk0) = > ay,  J]UGs31.0), where k=1n. (22)

si+sy+. 45 =n, i=1
5,20

In particular,
Un,0) = > a, Uls;31,0)=Um:1,0) ;

Slzﬂ
Un;2,0) = > ay; UssLOU1,0); (23)
e
Um3,00 = > a,; Ui1,0)-U(s:1,0)-U(l;1,0). (24)
i+s+l=n,
i,s,020

Corollary 4.5. If b=0, then the following relation is obtained from (22) by summation over & :

k
ZU(n k.0) _Z > ag o [[UGsL0). (25)
i=1

k=1 si+sy+..+sp=n,
520

Theorem 5. In a section of the numerical prism{U (n:k, j)} , the numerical triangle {U(2n;k,0)} is
a decomposition of the secant numbers {En} into the sum of products grouped by the number of factors

of the tangent numbers{7, } . Namely,
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=

EO :1, En = Z a2s1,2s2,...,2sk Tsl .TSZ Tsk ’ (26)

k=1 251+2sp+..+25;,=2n,
5;20

where ne N, a,, 5, ,, are the positive integer coefficients in the representation, see (9), of the ini-

2Sk
tial probability moments a,,=FE, as the sum of products of the cumulants y,.%,.....Ys,
(25,,25,,...,25, are even orders of the multiplied cumulants).

Proof. According to [8], if the parameters of the hyperbolic-cosine-type distribution are

=0, =1, m=1, then the cumulants {y,,} are tangent numbers y,, =7,, n€ N, and the initial mo-

n°

ments {a,,} are secant numbers: E, =1, a,, =E,, for ne N. In addition, foruz =0, f=1,m=1, rela-

tion (13) implies that:

X0, =UC2m;1,0), x5, ,=U(2n-11,0)=0; 27
and relation (11) implies that:
2n 2n—1
W, =D U, 0), ay, = . U2n-1;k.0)=0,
k=1 k=1

since U(2n—1;k,0)=0 forn,ke N.
We use relation (25) only for even n and s; (since U(n; k.0) and U(s;;1.0) are equal to zero, if n

and s; are odd). Redesignate the indices and obtain:

2n 2n k
DY U@nk,0) =) > (s 25,25 | LU (25;:1,0).
k=1 k=1 25+25y+..4+25,=2n, i=1

5,20

For nonzero summation indices, if 2s, +2s, +...+2s, =2n, i.e. §+5,+...+5. =n, then k<n.
Consequently, in the equality above, the summation over k is conducted from 1 ton . Therefore,

n n k
DY U@nk,0) = > g 24,25 | [U(25:1.0)

k=1 k=1 2514+2sp+.+2s5;,=2n, i=1
S; #0

k
0= a2s1, 550,25, 5t
o, Z Z 25,25, l_[){2 28

k=1 2s5;+25y+..+25;,=2n, i=1
5,20

Replace the moments and cumulants by the corresponding secant and tangent numbers a,, = E, ,

Xos, = Ts,- in (28). We arrive at relation (26):

n
En = Z Z a2s1,2s2,...,2skTs1 .Tsz Tsk .

k=1 25+25y+..425;,=2n,
5,720

This completes the proof of Theorem 5.
Theorem 6. For fixed k, k=1,2,....2n , each of sequences {U(Zn;k,O)} is a sequence of such terms

in the decomposition of secant numbers {F,} that containk factors consisting of tangent numbers.

Namely,
U(2n,k,0) = Z a2s1,2s2,...,2skTs1 .Tsz Tsk ’ (29)
251425y +.. 425, =2n,
5;720
E,=>UQn;k.0), (30)
k=1

where {7;} are tangent numbers, a,,; ,, ,  are positive integer coefficients in the representation, see
15Z 8 5eees

Sk
(9). of the initial moments a,, = E, as the sum of products of the cumulants %,.%,..... Yo, -
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Proof. In order to obtain equation (29), replace n by 2n in (22) and use relation (27),
where X5, = Ts,- . Relation (30) follows from (26) and (29).

Corollary 6.1. The sequence {U(2n;1,0)} is a sequence of the tangent numbers{Tn} .

..... Sk EaZn for

k=1, and all coefficients a,, of the highest cumulants },, in formulas (9) are equal to 1.
Corollary 6.2. The sequence {U(2n;2,0)} satisfies the following relation:
Uni2,00 = > a5 UCsLOUQRELO) = D ay, 5 T, T;.

s
25+21=2n, 25+21=2n,
5,120 5,120

The statement is a special case of (29) and (23), since 7, = y,, =U(2s5:1,0) forany s, se N.
Corollary 6.3. The sequence {U(2n;3,0)} satisfies the following relation:

U(2n;3,0) = Z y; 5521 UQ2i51,0)-U(2s51,0)-U(2151,0) = Z (y;ns o T; T - T,
2i+2s+21=2n, 2i+25+21=2n,
i,5,0#0 i,5,01#20

The statement is a special case of (29) and (24), since T, = y,, =U(2s5:1,0) for any s, se N.

Using the formulas for representation of cumulants in terms of moments, we can also obtain inverse
relations expressing the tangent numbers {7;} in terms of the secant numbers {E, ] indicated in the sec-
tion {U (n;k,0)} .

By analogy with Theorems 5 and 6, we can also represent relations between other sequences. Let us
give two examples. Let g =1, f=1,m=1. Then cumulants and moments of distribution connected by

mutually inverse relations are the sequence (1, 2, 4, 16, 80, 512, 3904, 34816, ...) [10: A000831] and the
sequence (1, 1, 3, 11, 57, 361, 2763, 24611, ...) [10: A001586], respectively. The latter sequence is
given by generalized Euler numbers. For =1, f=1,m =2, a sequence of cumulants, i.e. a sequence of

alternating secant and tangent numbers, and a sequence of moments are equal up to a shift on two posi-
tions: y, =a;_,, k=2.3.... [8]. Therefore, this sequence can be restored by the previous elements

(autoexpression). If we know the structure (representation of cumulants through moments and, con-
versely, moments through cumulants), then we can use the numerical prism to find specific terms in the
expression of each sequence through its pair sequence.

Remark 1. For 2n <12, if all moments and cumulants of odd order are equal to zero, then

the coefficients a,; ,, ., used in the formulas to connect moments and cumulants of even order are

as follows:
Gy = X2
Oy =Xy +(3122)§
5= X6+ (1500 +(1523) 5 (3D
Oy = Yo+ (287,16 +3513)+ (21075 y )+ (1057, ;
Qo = 1o+ 4500 + 2101, 16+ (63012 7 +1575 1, 1, 2) + (315013 1) + (94513 ;
Oy = Yo + (66,010 + 462 15 +495 1, 7 )+ (1485 5 ¥ +13860,1, 1,16 +577517) +
+(13860 1575 +51975 15 ) + (5197575 ¥, )+ (1039543 ;

Remark 2. In order to illustrate the theory, the fragment of section {U (n;k,O)} of the numerical

prism is given in table 2 (initial values forn=1,16, k= 1,8). The rows present terms in the expansion of
secant numbers by tangent numbers.

Conclusion
In the present work, the structured values of the numerical prism result in different relations and

regularities in the field of numbers. At the same time, the numerical set {U(n:k, j)} has other applica-
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tions. For example, for given coefficients {U(n:k, j)} and formulas for the density of the hyperbolic-

cosine-type distribution [14], we can use the relation between the initial moments and derivatives of the
characteristic function in order to obtain analytically values of improper integrals for a certain class of
functions. For the parameters y, f, m, the papers [15-17] present the general form of exact formulas for

the integrals of expressions containing a beta function with complex-conjugate variable arguments. In
particular, according to [16], values of the integrals of a combination of a power function, an exponen-
tial function, a hyperbolic secant or cosecant, and some polynomials with different parameters are ob-
tained for me N .

Table 2
Section {U(;k,0)} of the numerical prism
5 1 2 3 4 5 6 7 8
n
1
2 1
3
4 2 3
5
6 16 30 15
7
8 272 588 420 105
9
10 7936 18960 16380 6300 945
11
12 353792 911328 893640 429660 103950 10395
13
14 22368256 61152000 65825760 36636600 11351340 1891890 135135
15
16 1903757312 5464904448 6327135360 3918554640 1427025600 310269960 37837800 2027025

Therefore, the integer set {U(n;k, j)} introduced from probabilistic considerations is also of inde-

pendent interest for mathematical analysis, number theory, coding theory, etc. A number of relations of
the numerical prism and more detailed initial fragments of sections are presented in the author's mono-
graph [17].
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COOTHOLWIEHUA SNEMEHTOB U NMOCNEQOBATENbLHOCTEN
B YNCITOBOWU NPU3ME

M.C. Tokmauyees

Hoezopodckulii 2ocyfapcmeeHHblll yHusepcumem um. Spocnasa Mydpoezo, 2. Benukull Hoszopod,
Pocculickaa ®edepayus

E-mail: mtokm @yandex.ru

PaccmarpuBacTes yncnosas mpu3Ma, paHee BBCACHHAS ABTOPOM KaK YIOPSAOUYCHHOE MHOXKECTBO B
CBS3U C MCCICAOBAHUEM TPEXIMApaMETPHUYCCKOTO BEPOSTHOCTHOTO PACIPEIACICHHS THIA THICPOOTHIC-
CKOTO KOCHHYCA, SBILIOMETocs OOOOMICHHEM H3BECTHOTO JIBYXIAPAMETPHUYECCKOTO PacpeIe/ICHHUS
Maiikcuepa. B reoMeTputueckoii TEPMHUHOIOTHH 3JICMEHTHI YHCIOBOH NPH3MbI — KO3 QHUIHCHTEI MO-
MEHTOOOPa3YIOLINX MOJIUHOMOB A YKa3aHHOTO PacHpeACiICHUA, KOTOPBIC MOMYYAIOTCS € MOMOLIBIO
kak auddepeHIHanbHbIX, TaK U aIreOpanIecKuX PEKYPPEHTHBIX COOTHOIICHHH.

Kaxaprii 13 O6CKOHEYHOTO KOMHYECTBA 3NCMEHTOB 3aBHCUT OT TPEX MHACKCOB, KOTOPBIC M ONpeae-
JSIOT €r0 MECTONONOKEHHE B mpu3me. [lpu ¢pukcHpoBaHUM OZHOTO HIH ABYX HHACKCOB MONTYYAKOTCS
CCUCHHUS MPHU3MbI: YHCIOBHIC TPEYTOIBHUKH WM YHCIOBBIC MocicaoeareabHOCcTH. Cpenn ceueHHH
HMCIOTCS ITUPOKO H3BECTHHIC, HAPUMEP, YUCIOBOU TpeyroabHUK CTHPIMHIA, YUCIOBOH TPEYrOIbHHK
k03 duLreHTOB B oMMHOMaX beccers, mociea0BaTeIbHOCTH TAHTCHIMATBHBIX U CEKAHCHBIX YHCEN U
Jp. Oanako noaapnsomee OONBIIMHCTBO YHCIOBBIX MHOKECTB B CCUCHUAX MPU3MbI PAHES B IUTCPATV-
PE HE BCTPCUAUCH.

BBuay cTpyKTYpBI H aIropuT™Ma MOCTPOCHMS, CCUCHHS YUCIOBOM MPU3MbI OKA3BIBAIOTCS CBSI3aHHbI-
MH MEXKIy COOOH HE TOJBKO OOIICH (opMysioi MOCTPOCHHS, HO U OMPEASACHHBIMH COOTHOIICHUSIMHU.
Kak pesynbrar, B cTarbe mpeacraBiacHbl GOPMYIIBI CBI3H MEKAY PA3IHMYHBIMHU TPYIIAMU 3JICMCHTOB.
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B wactHOCTH, HAWAEHBI PA3I0KEHUE CEKAHCHBIX YHMCETI HA CYMMY IPOM3BEACHHUH, CIPYIITHPOBAHHBIX TI0
KOJHYECTBY COMHOMHTENICH TAHTCHIMATIBHBIX YHCET € YKA3aHHEM COOTBETCTBYIOIINX K03} (HUIIHCHTOB
B PA3NOXECHHUH, NPEACTABICHHUE (ABTOBBIPAKEHUE) NIEMEHTOB IIOCICAOBATEIBHOCTH UEPEAYIOIIHUXCS
CEKaHCHBIX M TAHTCHIHANBHBIX YHCET YEPE3 CBOU NMPEABIAVIIFE, a TAKOKE P APYTHX COOTHOINEHUH T
HOCJIEA0BATEIPHOCTEH U OTAE/IBHBIX 3IEMEHTOB.

Knroueswie cnosa: pacnpedenenue muna eunepOonuueckoe0 KOCUHycd,; KyMyIaHmbl; MOMEHMbl, Hu-
CO6AS NPUBMA; CeHeHUsl; CeKAHCHbIE YUCTA, MAHSEHYUATbHbIE YUCA.
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