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SHIFTED EULER-SEIDEL MATRICES
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Abstract. In this study defining Shifted Euler-Seidel matrices we generalize the Euler-Seidel
matrices method. Owing to this generalization one can investigate any sequences (s;) which
have two term linear recurrences as Sy4+n = &Sm+n—1 + BSn—1 (@ and B are real parameters
and n,m € ZT). By way of illustration, we give some examples related to the Fibonacci p-
numbers.
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1. INTRODUCTION

Let (a,) be a sequence. The Euler-Seidel matrix associated with this sequence is
determined recursively by the formula (see [6]):
a)=a, (n>0)
ak=ak V4 akl m>0,k>1). (1.1)

From relation (1.1), it can be seen that the first row and the first column can be
transformed into each other via the well known binomial inverse pair as,

n
n
ag=>y_ . al, (1.2)
k=0
n
n —_
a2:Z f (—1)"*ak. (1.3)
k=0

Also any entry a,’i can be written in terms of the initial sequence as:
k

k
ak=>y" ; ad,;. (1.4)
i=0
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Proposition 1 (Euler). Let

o0
a(t) = Zagt”
n=0

be the generating function of the initial sequence (ag). Then the generating function
of the sequence (ag ) is

> 1 {
at)y=Y dlt"=—a (—) (1.5)

Proposition 2 (Seidel). Let

o0 tn
A=) ag—
n=0

n!

be the exponential generating function of the initial sequence (ag). Then the expo-
nential generating function of the sequence (ag) is

A(r) = Zag;—n' = A(t). (1.6)
n=0 ’

The Euler-Seidel matrices are useful and rather elementary technique to investigate
properties of some special numbers and polynomials. In [4] one can see applications
related to the Bernoulli and Euler polynomials. Using the Euler-Seidel matrix authors
obtained some properties of the geometric and exponential polynomials and numbers
in [3]. Mez6 and Dil in [12] use the Euler-Seidel method for deriving new identities
for the hyperharmonic and r-Stirling numbers. In [7] present authors obtained iden-
tities for the generalized second order recurrence relation by using the generalized
Euler-Seidel matrix. Barry and Hennessy [ 1] studied the Euler-Seidel matrix of cer-
tain integer sequences, using the binomial transform and the Hankel matrices. For
moment sequences, they gave an integral representation of the Euler-Seidel matrix.
Chen [2] investigated the summation form of Bernoulli numbers which can form an
Euler-Seidel matrix. The upper diagonal elements of this Euler-Seidel matrix are
called “the median Bernoulli numbers”. Chen determined the prime divisors of their
numerators and denominators also obtained their ordinary generating function. Tutag
[15] defined the period of a Euler-Seidel matrix over a field F, with p elements,
where p is a prime number and gave applications on the generalized Franel numbers.

There are also similar matrices related to the Euler-Seidel matrices. One of them
is the symmetric infinite matrix which is defined by Dil and Mez6 in [5]. They estab-
lished this matrix especially to investigate properties of the hyperharmonic numbers.
In [8] authors gave some identities for the Fibonacci and incomplete Fibonacci p-
numbers via the symmetric matrix method.
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The Fibonacci p-numbers had beed discovered by Stakhov while investigating
“diagonal sums” of the Pascal triangle (see [13]). In [14] the Fibonacci p-numbers
F, (n) are defined by the following recurrence relation for n > p

Fo(ny=F,(n=1)+F,(n—p—1) (1.7)
with initial conditions
F,(0)=0, Fp(n)=1 (n=1,2,...,p),

and the Lucas p-numbers L, (n) are defined by the following recurrence relation for
n>p
Ly(n)=L,(n—=1)+Lpy(n—p—1) (1.8)
with initial conditions
L,O)=p+1,Ly(n)=1 (n=1,2,...,p).
Note that for p = 1 the Fibonacci and Lucas p-numbers are reduced to the well-
known Fibonacci and Lucas sequences { Fy,}, {Ln}, respectively.
In [10] the Pell p-numbers P, (n) are defined by the following recurrence relations
forn>p
Pp(n)=2P,(n—1)+Pp(n—p—1) (1.9)
with initial conditions
P,(0)=0, P,(n)=2""1 (n=1,2,...p)
and the Pell-Lucas p-numbers Q,(n) are defined by the following recurrence rela-
tions forn > p
0p(n)=20,(n—=1)+Qp(n—p—1) (1.10)

with initial conditions

0,0 =p+1, 0p(n)=2"(n=1,2,3,...,p).

Note that for p =1 the Pell and Pell-Lucas p-numbers are reduced to the well-known
Pell and Pell-Lucas sequences { P, }, {On}, respectively.

The generalized bivariate Fibonacci p-polynomials F), 5, (a,b) and the generalized
bivariate Lucas p-polynomials L, , (a,b) are defined (see [16]) the recursion for
p=>1

Fpnla,b)y=aFy,u-1(a,b)+bFpn_p_1(a,b); n>p (1.11)
with
Fpo(a,h)=0, Fpn(a,b)=a""" forn=1,2,...p
and
Lpn(a,b)=alpp—1(a,b)+bLypp_p_1(a,b); n>p (1.12)
with

Lpo(a,b)y=p+1, Lyp(a,b)y=ad" forn=1,2,...p
Whena =b =1, Fp,(a,b) = F,(n)and Ly, (a,b) = L, (n).
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For p > 1, n > 1, the incomplete bivariate Fibonacci and Lucas p-polynomials are
defined as

k .

n—jp—1 . P _

Flﬁn(a,b)zz< jjp )an Jp+D=1p]. 05k§L;+iJ. (1.13)
Jj=0

and

k .

imon—Jip\ J

Moreover the following properties of the incomplete bivariate Fibonacci and Lucas
p-polynomials are given in [8] as

h
W\ h—i i k+j n—h—p-1
J 0 J _ k+h .
Z()b CEpntp—1) @) = Fp i (prn—p (@0); 0=k = p+1

j=o \J
(1.15)
and
d k n—p—nh
m\ph—=i g [k+i _ pk+h . —pr—
(j)b a Lp,ihﬂv(j—l)(a’b)_Lp,n+(p+1)h—p(a’b)’OfkS p+1 -
j=0
(1.16)

2. SHIFTED EULER-SEIDEL MATRICES WITH TWO PARAMETERS

So far we have mentioned about the Euler-Seidel matrix and its applications. But
this method is useful for only linear sequences which have a recurrence related to
two consecutive terms. Here we generalize this method to the sequence having linear
recurrence with an arbitrary “gap”. Owing to this generalization one can investigate
for example the Fibonacci p-numbers or get informations about such subsequences
indexed by multiples of some natural numbers

" n
Z ( )xn—ryrFrm.
r

r=0
Let us consider a given sequence (a,)n>0. We define “Shifted Euler-Seidel matrix
with two parameters” corresponding to this sequence recursively by the formulae
an=an (n>0), 2.1)

maﬁ = xmaﬁ_l + yma,ljjr}n (n >0,k > 1 and m is a fixed positive integer)

where mafl represents the kth row and nth column entry (here the left below index m
shows that all entries depend on m ) and x, y are real paramaters; i.e;
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The following proposition gives the relation between an arbitrary entry of the mat-
rix and the initial sequence.

Proposition 3. We have

k
AN
mafl:z<i)xk YA im (2.2)
i=0

where m is a fixed positive integer.

Proof. By induction onn + k. O
Corollary 1.
n
magy = (r,l)x”_iyia?m (2.3)
i=0 !
and

o _ L N =i i
al = Z(i)( )" al. (2.4)

2.1. Generating Functions

In this subsection we give connections between the generating functions of the
initial sequences and the first column entries of the Shifted Euler-Seidel matrix with
two parameters.

2.1.1. Ordinary generating functions

Proposition 4. For the real parameters x and y the following relation holds:

- 1 t
max,y (t) = m n’max!y ( y ) (2.5)

1—xt

where

o0 o0
mx,y (1) = Z magt" and gma, (1) = Zagmt".
n=0 n=0



178 AYHAN DIL AND MIRAC CETIN FIRENGIZ

Proof. Considering (2.3) we write

mdx,y (1) = Z (Z (’:)xn_ryrafm) t".

n=0 \r=0

By changing the order of the above sums we get

iy (=Y (yr)’ai’mnzo (” +) (xt)”

r=0
oo

1 0 vt \"
C1—xt Zarm (l—xt) '

In the last step we used the Newton binomial formula. U

Applications
If we take ag = F, in (2.5), then we have

)
amlx,y (1) = Z Fumt".
n=0

By using the following well known identity (see [1 1, p.230])

o0

Fpt
Zantn = - m_ 3’
= 1—Lpt+ (D"t

we have

) " o " yFpt
Z(Z (r)x y Frm)t = (1—xt)z—yt(l—xt)Lm+(—1)m(yt)2

n=0 \r=0

which is the ordinary generating function of the sequence
n
Z (n)xn_ryrFrm-
r=0 r
Remark 1. Special case of this relation for x = y = 1 obtained by Hoggatt in [9].

Similarly, using Binet’s formula we obtain generating function for every m-th
terms of the Lucas numbers as:

o0
Lot
Lymt" = m . 2.6
’;) o 1= Lyt +(—1)"¢2 (26)

Considering this generating function and setting a2 = L, in (2.5) we get

o - n n—i igy. n _ yLml
Z(Z(z‘)x yL”")t T A =x0)2 =yt (1 =xt) Ly + (=)™ (y1)?

n=0 \i=0
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2.1.2. Exponential generating functions

The following proposition also provides the conection between the exponential
generating functions of the initial sequence and the first column entries of the Shifted
Euler-Seidel matrix with two parameters.

Proposition 5. The following relation holds:
mA_, (1) =" prA(yt) 2.7)

where
_ _ 0
mA, ()= E ma, o} and mnAx,y (t) = E Anm oy
n=0 n=0

Proof. Using (2.3) we get

_ iiagmxn—ryr ;
n=0r=0 (I’l o r)'r'
Hence we have
o0 n
3 (yt ) (x1)
n=0
and this completes the proof. O

The above results on generating functions enable us to transfer informations of the
sequence (ay),, to the subsequence (a,m), , and vice versa.

Applications

Now we apply this method to the Fibonacci numbers by setting a) = F,,. Then
considering (see [11])

i th eotmt —e Bt

F, nm -, —
= n! a—p

where o = # and B = 1_2*/5, we get immediately that

m m
o t_eﬂ t

a—p

e
mnAx,y ([) =

This equation together with (2.7) gives

00 n m (B y+x)t
n 3 th e(a y+x)t —e

E (E ()x” ryrF,m)—'z .
r n! a—p

n=0 \r=0
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Hence we obtain the exponential generating function of the sequence

" n
Z ( )xn—ryrFrm.
r=0 r

With a similar approach we get
- . n\ a—r._r " (™ y+x)t (8" y+x)t
Z Z , X Y Lym i e +e .
n=0 \r=0 n:

Remark 2. Considering other special sequences as Pell, Pell-Lucas, Jacobsthal,
Jacobsthal-Lucas numbers and applying the Shifted Euler-Seidel matrices one can
obtain similar results.

2.2. Applications of the Generalized Bivariate Fibonacci and Lucas p-polynomials

In this subsection, we obtain some results on the generalized bivariate Fibonacci
and Lucas p-polinomials using the Shifted Euler-Seidel matrices with two paramet-
ers.

Proposition 6. For the integersn >0, k > 0 and p > 1 we have
k (k o
Fpntk(p+1) (a,b) = Z (l.)bk_lal Fpn+ip(a,b). (2.8)
i=0
Proof. By setting x =b and y = a in (2.1), we get
mafl =b (mafl_l) +a (maf,jr}n) . (2.9)

Let us consider the initial sequences a® = Fj, , (a,b), n > 0. In view of equations
(1.11) and (2.9) by induction on k we obtain:

arli = Fpntk(p+1)(a.D).

Using (2.2), we have

k
k\ . . .
a’;:Z<i)bk "a' Fpntip(a,b).
i=0

Combining these results we get
k

AN
Fpn+k(p+1) (a.b) = Z (l.)bk lale,n—Hp (a,b).
i=0

We may use (2.3) and (2.4) to conclude that:
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Corollary 2.
n
n e
Fonp+1) (a,b) = Z (i)b” Lal Fpip(a,b) (2.10)
i=0
and
1 < (n _
Fp,np (a,b) = a_” Z (1) (_b)n ! Fp,i(p—H) (a,b). (2.11)
i=0

Similar results for the generalized bivariate Lucas p-polynomials can be given as
follows.

Corollary 3.
k(1 -
Lpntk(p+n (@.b) = (l.)bk—lamp,w (a.b), (2.12)
i=0
n n o
Lpn(p+1)(@,b) = Z(l_)b"—la’Lp,i,, (a,b) (2.13)
i=0
and
1 < (n ;
Lpnp(ab)=— > (Z) (—=b)" " Lp.i(p+1) (@,h). (2.14)
i=0
2.3. Applications for the incomplete bivariate Fibonacci and Lucas p-polynomials
Proposition 7. For 0 <k < t_z%_l we have
. .
k+n _ n—i pk+i
Fp,t+p(n—1) (a.b) = an Z (z) (=0) Fp,t+(p+1)i—p (@.b).
i=0

Proof. Let choose a2 Fkin ) (a,b) in (2.9). By (2.3) we have

r— Upttpn—1

n
_Z M\ n—i i pk+i
o= (i)bn Ey p-n (@D).

i=0
From (1.15) we write

_ rk+
ap = Fp,tf(pﬂ)n—p (@.b).
Therefore we obtain the dual formula of (1.15) using the equation (2.4) as:
1 < (n . .
k+n _ n—i pk+i
Fo ey (@b) = a—nz (l) (=b)" T FN e,y (@h). (2.15)
i=0

O
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Remark 3. We can write similar result for the Lucas p-polynomials as:

1 < (n : .

k+n _ n—i rk+i

Lp,t+p(n—1) (a.b) = a Z (z) (=b) Lp,t+(p+1)i—p (@.b). (2.16)
i=0

Example 1. In (2.15) and (2.16) by taking a = 2 and b = 1 we obtain the following
properties of the incomplete Pell and Pell-Lucas p-numbers

n

1 . .
Py 4 pi=1) =23 () D" Py e+ (p+1)j = p)

j=0
and
- ; :
05"+ p (=)= 53 () )" O -+ (p 1) —p).
j=0
respectively.
3. TABLES

In this section we summarize similar results that we obtained in the previous sec-
tions.

a |b P | Fpnla,b)

a | b |1 | Bivariate Fibonacci polynomials F(a,b)

a |1 p | Fibonacci p-polynomials Fj, , (a)

a |1 |1 |Fibonacci polynomials f;(a)

1 |1 | p|Fibonacci p-numbers Fj(n)

1 1 1 | Fibonacci numbers Fj,

2a | b | p | Bivariate Pell p-polynomials F), ,(2a,b)

2a | b |1 | Bivariate Pell polynomials Fy,(2a,b)

2a |1 | p | Pell p-polynomials P, ,(a)

2a |1 1 | Pell polynomials P, (a)

2 |1 1 | Pell numbers P,

2a | —1 | 1 | Second kind Chebyshev polynomials U,—1(a)
a | 2b | p | Bivariate Jacobsthal p-polynomials F), ,(a,2b)
a |2b |1 | Bivariate Jacobsthal polynomials F (a,2b)

1 |2b |1 | Jacobsthal polynomials J,(b)

1 |2 1 | Jacobsthal numbers J;,
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H Sequence “ For Fp n4k(p+1) (@,b) = fo:()(]l‘f)bk*"a" F, n+ip (a,b), particular cases are

Fy(a,b) Fuy2k(a,b) = é)(?)bk—faf Fuyi(a,b)

Fpn(a) Fpntikp+1(a) = ié)(’;)ai Fpn+ip(a)

fu(a) Snt2k(a) = ii (lf)aifn+i (@); Fuqor = é: (]f)Ez+t

Fy(n) Fp(n+k(p+1) = éo(f)Fp (n+ip)

Fpn(2a,b) | Fpntkp+1)(2a,b) = iio(? Vb5 =1 2a)' Fpntip (2a,b)

F,(2a,b) | Fpyox (2a,b) = é)(é’ )b*~i (2a)' Fy1i (2a,b)

P, i (a) Py tikp+1) (@) = é: (1,‘) (2a) Pputip (@)

Py (a) Pryok (@) = é)(é’) a) Puyi(@: Puyox = é)(’;)zf Pui

Up—1(@) | Ungak—1(a) = é}(é’) D" @a) Uyyi-1(a)

Fpn(a,2b) | Fputkp+1) (a,2b) = ié)(é) @b) " a' Fy pyip (a,2b)

Fn(a,2b) | Fpyox (a,2b) = é)(é’) 2b)* " ai F,1i(a,2b)

T (b) Tugok (b) = é}(?) @bY T Ty B): Juyox = é)(’;)zk—f Tuti
[ Sequence || For Fpupin) @,0) = Sr—y ()6" '@ Fp.i, (a,b), particular cases are

F,(a,b) F>, (a,b) = _io(:.‘)b”—"a" Fi(a,b)

=

Fpn(a) Fpnp+1) (@) = [é)(?)ainiﬁ (a,b)

ful@ @)= = ()al fi @: Fay= ¥ ()F,

Fyp(n) Fp((p+1) = éo(';)F,, (ip)

Fpn(2a.b) | Fpucpin (2a,b) = éo(’,-’)b”*f 2a) Fy.ip(2a,b)

FuQa,b) | Fan(a,b) = _io(j.')b”*" (a)' F; (2a,b)

=

Prn(@ | Pt @ = éo(';) 2a) Ppip (@)

Pu(@) Pay (@) = éo(';) (a) Pi (@); P = éo(,".)z" P

Uiei@ | Ui @ = 3 () (=1 2a) Ui (@)

i=0

Fp.n(a,2b)

n .
Fpnp+1) (a,2b) = Z (’,') (Zb)nil a'Fpip (a,2b)

i=0

F,(a,2b)

Fan(a,2b) = ¥ (") 2b)"~ a F; (a,2b)
i =0

Jn ()

i=
7 X 7 -
Jon (b) = 20(7 (Zb)nil Ji (b)» Jon = _ZO(?)Znil Ji
i= i=

183



184

AYHAN DIL AND MIRAC CETIN FIRENGIZ
l Sequence H For Fp np (a,b) = ui,, Z;’:O ('ll) (—=b)""" Fp.i(p+1) (a,b), particular cases are
Fu@b) | FaG@b) =g 3 () ()" Fai@.b)
Fp‘n(a) Fpnp(a)z%g( )( l)n lez(;;+l)(a)
Jn@) fa@ =g S fora@ Fa= 3 ()1 Py
Fy(n) Fyp) = 3 () ('™ Fp G (p+1)
F[).Il(za,b) p np (2a,b) = (Zu)” Z ( )( b)” i pi(p+1) (2a,b)
Fy(2a,b) | F,(2a,b)= g ;0(”)( 5" F»; (2a,b)
Pp,ll(a) Pp,np (a) (zu)ll i: ( )( 1) 11 i(p+1) (a)
Py (a) Py(a) = (Za)” 2(7)( 1)n lPZt(a) Pll_ ;()( 1)n 1P21
Up1@ | Ut @ = ; (1)Usi (@)
Fpn(a,2b) | Fpup(a,2b) = g 2 (25" Fpicpen (a.2b)
Fy(a,2b) Fn(a,2b) = g Z( )(—2b)" " F»; (a,2b)
Jn(b) J,(b) = ;0(1.) (=26)"" Do (B); Jn = io(’,-’)(—z)”*" Jai
a |b | p|Lpnula,b)
a | b |1 |Bivariate Lucas polynomials L, (a,b)
a |1 | p|Lucas p-polynomials L, ,(a)
a |1 1 | Lucas polynomials £, (a)
1 |1 | p|Lucas p-numbers L,(n)
1 1 1 | Lucas numbers L,
2a | b | p | Bivariate Pell-Lucas p-polynomials L, ,(2a,b)
2a | b |1 | Bivariate Pell-Lucas polynomials L, (2a,b)
2a | 1 | p | Pell-Lucas p-polynomials O »(a)
2a | 1 1 | Pell-Lucas polynomials QO (a)
2 |1 1 | Pell-Lucas numbers Q;
2a | —1 | 1 | First kind Chebyshev polynomials T, (a)
a | 2b | p | Bivariate Jacobsthal-Lucas p-polynomials L, ,(a,2b)
a |2b |1 | Bivariate Jacobsthal-Lucas polynomials L, (a,2b)
1 |2b |1 | Jacobsthal polynomials j,(b)
1 |2 |1 |Jacobsthal numbers j,




EULER-SEIDEL MATRICES

H Sequence “ For Ly n+k(p+1) (@, b) = fo:() (I;)bk’iain,,,+ip (a,b), particular cases are
I3
Ly(a,b) Lutak (a,b) = (5)b*~"a' L, 1, (a,b)
=0 k )
Ly, (a) Ly n+k(p+1) (a) = Z (];)al Lpn+ip (a)
I3 1%0 I3
Ln(a) En+2k (a)= Z(lf()alen+i (a); Lytox = Z(};)Lnﬁ»i
i=0 i=0
3
L,(n) Ly(n+k(p+1)=>Y (%)L, (n+ip)
i=0
k
Lpn(2a,b) | Lpntkpry @a,b)=> ()65~ 2a)' Ly 1ip (2a,b)
i=0
3
L,(2a,b) Ly ok (2a,b) = Z(];:)bk_i (2[1)1 Lyyi (2a,b)
i=0 z :
Qp.n (a) Qp.n+k(p+l) (a) = Z(l;) (za)l Qp.n+ip (a)
k i=0 . k .
0.(a) Quizk @ =) (5)2a) Quyi@: Qniax =D (5)2' Quyi
i=0 i=0
3
Tu(a) Tuyok (@) =Y (5) (D7 2a) Thyi (@
i=0
k
Lp,n (a’ 2b) Lp,n+k(p+1) (a, Zb) = Z(],() (Zb)k_l ain.nJrip (a, Zb)
i=0
3
Lu(@,2b) | Lygox(a,2b) =Y (¥)(2b)* " a' L1, (a,2b)
= i=0 ' = .
Jn(B) Jnt2k B =Y () @B T Jugi B): Jugan = Y ()25 jugi
i=0 i=0

185
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H Sequence “ For Ly n(p+1) (a,b) = ?:0 (:.')b””a’L,,‘,-,, (a, b), particular cases are ]
n
Ly (a,b) L, (a,b) = Z(?)b”iiai L;(a,b)
i=0
n
Ly, (a) Ly nip+1) (a) = Z(?)ail‘p,ip (a)
k ’.:0 n
(@) tn@ =) (Na'ti@; Lay=7) (})Li
i=0 i=0
3
Ly(n) Lyn(p+1)= (5L, (ip)
i=0

n

Lpn(2a,b) | Lpuptn (2a,b) =Y (16" (2a)' Lp.ip (2a,b)
i=0

7

L,(2a,b) | La,(a,b)= ) (})b"~" (2a)' L; (2a,b)

i=o
Op.n(a) Op.nip+n (@) = é(?)(%)i Op.ip(a)

On(a) Q2n (@) = i:)(',-’)(Za)' Qi(a); Qon= é}(',7)2’7Qi
Tu(a) Ton(a) = i)(?) 1" 2a)' T; (a)

Lpn(a,2b) | Lpnptn) (@,2b) = é(’;) 2b)" " aiL,,,(a,2b)

Lu(a,2b) | Loy(a,2b) =) (") (2b)" " a'L; (a,2b)

i=0
n 7

Jn(®) Jon ®) =Y (@b ji (B); Jan =Y (12" ji

i=0 i=0
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I

Sequence H For L, ,p (a,b) = ui,, Z?:o ('l') (—=b)""" Lp.i(p+1) (a,b), particular cases are

Lu(a,b) Lu(a,b)= 25> () (=b)"" La; (a,b)
i=0

Lp,n (a) Lszp (a) = aLn (7) (_l)n_i Lp.t‘(p-H) (a)
i =0

(M (=D"" L2 @; La=Y (1)(=D"""Lo;

0 i=0

-

Ln(a) Ly (a)= aLn

n

() D" Ly (p+ 1)

i=0

Lp(n) Ly (np)

n

Lp.n(2a,b) | Lpnp(2a,b) = W Z 6 )" Lp.ir+1) (2a,b)
i=0

n

L,(2a,b) | Ly (a,b)= gtz Y (})(=b)""" L2 (2a,b)

i=0

7

Qp.n(@) Qpnp @ = GEm Y () =D Qpicpt1) (@

i=0
Q. (a) 0n (@) =G ()1 02 (@) Qn =3y (11" 0
i=0 i=0
Ty (a) Ty (@) = o ()T (@)

=

n

Lpn(a,2b) | Lpup(a,2b) = 2 > () (=28)"" Lp.i(p+1) (a,2b)
i=0

Ln(a,2b) | Ly(a,2b) = 27 > (?)(=26)" 7" Ls; (a,2b)
i=0

n n

(1]
(2]
(3]
(4]
(5]

(6]
(7]

(8]

(9]
(10]

[11]

in(®) Jn®) =" (1) (28" joi B): ju=I_()(=2"" j
i=0 i=0
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