2104.14745v1 [quant-ph] 30 Apr 2021

arXiv

Quantum k-uniform states for heterogeneous systems
from irredundant mixed orthogonal arrays

Shanqi Pan, Xiao Zhand®, Shao-Ming FeiH, Zhu-Jun Zhenéa Hl

Quantum multipartite entangled states play significant roles in quantum information processing. By
using difference schemes and orthogonal partitions, we construct a series of infinite classes of irredundant
mixed orthogonal arrays (IrMOAs) and thus provide positive answers to two open problems. The first
is the extension of the method for constructing homogeneous systems from orthogonal arrays (OAs)
to heterogeneous multipartite systems with different individual levels. The second is the existence of
k-uniform states in heterogeneous quantum systems. We present explicit constructions of two and
three-uniform states for arbitrary heterogeneous multipartite systems with coprime individual levels,
and characterize the entangled states in heterogeneous systems consisting of subsystems with nonprime
power dimensions as well. Moreover, we obtain infinite classes of k-uniform states for heterogeneous
multipartite systems for any k > 2. The non-existence of a class of IrMOAs is also proved.

Keywords: Quantum entanglement, Quantum k-uniform states, Heterogeneous systems, Irredun-

dant mixed orthogonal arrays, Orthogonal partitions, Expansive replacement method

1 Introduction

Quantum entanglement has been used as a resource to experimentally demonstrate various modern
quantum technologies. Genuinely multipartite quantum states are particularly useful in quantum in-

formation theory [1l 2L Bl 4l [5 6l [7, [8 O 10, 11, 12, T3] 14]. Recently considerable progress has

been achieved in the construction and characterization of k-uniform states for homogeneous systems
[, Bl 05, @6, 17, 18, 19 20, 2T, 22 23] 24]. Among the constructions of k-uniform states for homoge-
neous systems, Goyeneche et al. [5] provided a link between an irredundant orthogonal array (IrOA)
and quantum k-uniform state and constructed two-uniform states for an arbitrary number of N > 6
qubits by using known Hadamard matrices. Based on Hamming distances of orthogonal arrays (OAs)
with difference schemes and orthogonal partitions, Pang et al. [22] explicitly constructed infinite classes
of k-uniform states for k = 2, 3. Furthermore, by using the product construction [25], Bush’s construc-
tion, binary double-error-correcting BCH codes and expansive replacement method [26], Pang et al. [27]
constructed infinitely classes of k-uniform states for £ > 4. In addition, k-uniform states can be con-
structed from mutually orthogonal Latin squares and Latin cubes [21], graph states [28] and quantum

combinatorial designs [I]. Based on symmetric matrices and the concatenation of algebraic geometry
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codes, Feng et al. [23] gave an explicit construction of k-uniform quantum state when k tends to infinity.
However, for heterogeneous systems despite some related nice results [20] 29, 30, 311, B2] B3}, B34], little is
known about the k-uniform states, especially for five-partite systems or k& > 3.

A highly entangled quantum state of heterogeneous multipartite systems composed of N > 2 parties
is said to be k-uniform if every reduction to k parties is maximally mixed [20]. If an » x N array having
n; columns with d; levels, where ¢ = 1,2,...,[, [ is an integer, N = 22:1 n;, and d; # dj; for i # j,
satisfies all possible k-tuples appeared as a row equally often in any r X k submatrix, then it is a mixed
OA, written as MOA(r, N,dy*d5* - - - d}'', k) or MOA(r,d{"dy? ---d}" k). If | = 1, then it is called a
symmetrical OA, written as OA(r, N, dy, k) [26]. An MOA(r, N,dy*d5? - - - d;"", k) is said to be an I'MOA
if all of its rows in any r x (N — k) subarray are different [20]. Let C? be a d-dimensional Hilbert space.
An I'MOA(r, N,d}'dy? - - - d}", k) has been shown to lead to a k-uniform state which belongs to a Hilbert
space (CH)®m @ (C42)%n2 @ ... @ (CH)®™ 20]. If
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is an I'MOA(r, N,d}"dy* - - - d}'' , k), then the superposition of  product states,

|¢d’f1d;2---d;‘l> = |ajaz ...ay) + |aja3...a%) + -+ |ajay ... aly),

is a k-uniform state of the heterogeneous system dy* x dy? x --- x d}".

Although the characterization of quantum k-uniform states in heterogeneous systems is notoriously
hard, the quantum k-uniform states in heterogeneous play fundamental roles in quantum information
processing such as quantum teleportation [8 O [10, [IT], quantum key distribution [I2], dense coding
and error correcting codes [0l [7] and quantum computation [13]. An absolutely maximally entangled
(AME) state of heterogeneous system consisting N subsystems requires that all the reductions to \_%J
parties are maximally mixed [20]. The k-uniform states include AME states as the special ones, which
play a critical role in obtaining certain classes of multipartite protocols and have close connection to
holography. As stated in [22], the higher the uniformity of the multipartite entangled states, the more
advantages they offer. Remarkably, the subsystems of more than two levels can improve the security of
some quantum information protocols [35] and enhance the capacity of quantum channels [36] and the
efficiency of quantum gates [37]. A genuinely tripartite entangled state consisting of one qubit and two
qutrits had been produced experimentally [38]. The heterogeneous systems enable one to implement
quantum steering more efficiently. One may expect that multipartite entangled states of heterogeneous
systems will be implemented experimentally too in quantum information processing in the near future.

These researches have motivated further studies on protecting entanglement under decoherence [39,
[40] and finding k-uniform states with higher uniformity in heterogeneous systems. However, the theory
of quantum entanglement in heterogeneous systems is far from satisfactory. In this article, we aim to
solve two open problems. One is the extension of the method for constructing homogeneous systems

from OAs to heterogeneous systems [5]. The second open problem is the existence of k-uniform states

for heterogeneous quantum systems [20].



The OAs have been used for designing experiments to systematically plan statistical data collection.
As is often the case, OAs can be very useful for quantum information theory [22 [AT] 42] 43]. Recently,
many new construction methods of MOAs with high strength have been provided [44] [45] 46, [47, 48],
[49, [50L 511 52] 53, 54]. Such new developments in MOAs make it possible to obtain infinitely many new
k-uniform states in heterogeneous systems from IrMOAs.

In this paper, we generalize difference scheme method and orthogonal partition method for con-
structing IrOAs [22] to IrMOAs. In addition, the expansive replacement method is introduced for
constructing more IrMOAs. As a result, we obtain a series of infinite classes of I'MOAs and thus pro-
vide positive answers to the above two open problems. In particular, we find several infinite classes
of examples of three-uniform states for heterogeneous systems. We not only present explicit construc-
tions of two and three-uniform states for heterogeneous multipartite systems consisting of subsystems
with coprime levels, but also characterize entanglement states in heterogeneous systems consisting of
subsystems with nonprime power dimensions. Moreover, we obtain infinite classes of k-uniform states
for heterogeneous multipartite systems for every k > 2. Finally, we prove that the non-existence of
IrMOA(r,5,dy X da X d3 X dg X ds,2) under certain conditions.

This paper is organized as follows. In Sect. 2 we introduce some concepts and related Lemmas.
In Subsect. 3.1, by using difference schemes and orthogonal partitions, we find several infinite classes
of two and three-uniform states for heterogeneous systems with coprime levels. In Subsect. 3.2, by
using expansive replacement method, we construct several new infinite classes of k-uniform states for
arbitrary heterogeneous multipartite systems consisting of subsystems with coprime and nonprime power
dimensions or with different powers of a prime for any k£ > 2. Section 3 provides positive answers to the
two above-mentioned open problems and the proof of the non-existence of I'MOA(r,5,d; X da X d3 x
d4 % ds,2) under certain conditions. Section 4 draws the concluding remarks. Proofs of some lemmas,
theorems and corollaries are presented in Appendix A. In Appendix B, we give further examples of
k-uniform states for heterogeneous systems. All tables are relegated to Appendix C. The IrMOAs

constructed in Example [0l are summarized in Supplementary information.

2 Preliminaries

We first introduce some notations, concepts and lemmas that will be used in this paper. Let AT be
the transpose of matrix A and (d)= (0,1,...,d — 1)T. Let 0, and 1, denote the r x 1 vectors of Os
and 1s, respectively. The Kronecker product A ® B is defined in [26] and the Kronecker sum A & B
is the Kronecker product with multiplication replaced by a binary operation on a group G. Let H,, be
a Hadamard matrix of order n with elements from a finite field F» = {0,1}. HD(A) represents all the
values of the Hamming distances [26] between two distinct rows of a matrix A. The minimal distance
of A, written as MD(A), is defined as the minimal value of HD(A). For simplicity, we introduce the

following notation:
A ®1, 1, ®
(Ap2,.upr) = Az.@.lr and (1, Aj12,..4)) = 1T.®
A, ®1, 1, ®

for matrix 4;(j = 1,2,...,u) and



positive integers u and 7.

Lemma 2.1. Suppose that A is an MOA(r, N,d{"dy?---d}'",2) and that B is a difference scheme
D(r,r,d). Then, C = [A® 0q, B&(d)] is an MOA(dr, N + r,d{*dy? ---d;"d",2) and MD(C') = min{r,
MD(A) +r — 4}

Lemma 2.2. The existence of an MOA(r, N,d*dy? - - - d"", k) with minimal distance w > k+ 1 implies
the existence of an I'MOA(r, N',d{*d5? - - - d" k) for N—w+k+1< N < N with 0 < z; < n; and
1< <.

By using orthogonal partition, we present a method for constructing symmetrical OAs whose Ham-
ming distances can be determined in Ref. [22]. The following lemma extends the result for constructing
MOAs.

Lemma 2.3. Let {A1, Az, ..., Ay} be an orthogonal partition of strength 1 of A= OA(r',N',d', k'), and
let {B1, Ba, ..., By} be an orthogonal partition of strength 1 of B = OA(r" ,N" d" k") for v = d'u,v" =
d"v, u <wv, and k', k" > 3. Suppose that MD(A) = w; and MD(B) = wy. Let h = l.c.m.{u,v}. Then,
the matrizc M = (1o ® (Ap s, u),d"), 1o @ (&, B, ) is an MOA(d'd"h, N' + N dN'@"N" 3),

and

yeeey

min{w; + we, N', N"}, if u =,
MD(M) > ¢ min{N',ws}, if ulv, u < v,
min{wy, ws }, otherwise.
Lemma 2.4. (Ezpansive replacement method). Suppose A is an MOA of strength k with column 1
having dy levels and that B also is an MOA of strength k with di rows. After making a one-to-one
mapping between the levels of column 1 in A and the rows of B, if each level of column 1 in A is replaced

by the corresponding row from B, we can obtain an MOA of strength k.

3 Quantum k-uniform states of heterogeneous systems

3.1 Uniform states from orthogonal partition and difference schemes

By using known MOAs and MOAs constructed from orthogonal partition, difference schemes and Ham-
ming distances, we construct abundant infinite classes of two and three-uniform states for heteroge-
neous multipartite systems of coprime levels and three-uniform states of the system 6* x 2" from an
IrMOA(r, 4 + n, 6*2", 3) for n > 13.

Theorem 3.1. If a D(r,r,2) and an MOA(r,a + b,3%2%,2) exist for a > 1, b > 2, then there exist an
I'MOA(r', M + N, 3M2N 2) and two-uniform states of the system 3™ x 2N for 1 < M < a and every
N > §+3. In particular, we have an IrMOA(r', M + N, 3M2N 2 and two-uniform states of the system
3M x 2N for 1 < M <273 and N > 2™13% + 3 with m > 2.

Let Ag = MOA(12,5,3'2%,2) in [55] and By = D(12,12,2) in [56]. Then we can obtain A; =
[A0 @02, Bo®(2)] = MOA(24,17,3'2'6,2) by LemmaZIl Consequently, an IrMOA (24, 1+ Ny, 312V 2)
exists for 9 < Ny < 16 by deleting 0 < j < 7 columns from A; by Lemma In fact, by deleting



any j (0 < j < 3) 2-level columns in A;, we obtain an IrMOA(24,1 + [,3'2%,2) for 13 < [ < 16.
However, for 3 < j < 7, we need to first delete all the 2-level columns in Ay @ 02, then delete any j — 4
columns in By @ (2) and obtain an IrMOA(24,1 + [,3'2!,2) for 9 < [ < 13. In addition, we have an
IrMOA (48,1 + N2, 3'2N2 2) for 15 < Ny < 40 from Ay = [A; @ 02, By & (2)] = MOA(48,41,312%0,2),
where By = D(24,24,2) = D(12,12,2) ® Hs and H» is a Hadamard matrix of order 2. Similarly, we can
also obtain IrMOAs from Az, A4 and so on. Therefore, we can obtain an IrMOA (', 1 + N, 312" 2) and
two-uniform states of the system 3' x 2V for every N > 9; especially, we can delete eight columns from
Aj to obtain a new I'MOA(24, 9, 3128 2) and two-uniform state of the system 3% x 28.

Investigation of entanglement in heterogeneous systems was recently performed in several particular
cases, e.g., for three-partite systems, 2 x 2 x n = 22 x n [29, B0 and 2 x ny x ny [31} B2 B3], and
for four-partite systems, 23 x n [34]. In addition, Goyeneche et al. [20] constructed one-uniform states
and two-uniform states of the system d” x pl x --- x pl for m distinct primes py,...,p,, and a prime
power d. However, in Theorem Bl by using Ag = MOA(r,a + b,3%2%,2), By = D(r,r,2) and A; =
[Ag @ 02, By ® (2)], we can obtain an I'MOA(r’, M + N,3M2N 2) for M > 1 and N > 1 which can
produce two-uniform states of the system 3 x 2. These states cannot be obtained from existing
methods.

It is obvious that for any given M > 1, there is an nys such that an IrtMOA(r, M + N, 3M2N 2) and
two-uniform states of the system 3™ x 2V exist for every N > nyy.

The smaller the number of subsystems is, the more difficult to find the state in heterogeneous systems
is. The method of Theorem B.]is recursive. By further analyzing and using the results in each step of

Theorem 3.1l we can obtain more entanglement states with less subsystems.

Corollary 3.2. (1) There exist an ItTMOA(r, 14+ N, 312N 2) and two-uniform states of the system 3! x 2N
for every N > 8.

(2) There exist an ItMOA(r,2 + N, 322N 2) and two-uniform states of the system 3% x 2N for every
N > 12. There exist an I'MOA(r,3 + N, 332N 2) and two-uniform states of the system 3% x 2N for
every N > 11, and an ItMOA(r, 4 + N, 3*2N 2) and two-uniform states of the system 3* x 2V for every
N > 10.

As an application of Corollary 3.2] some two-uniform states are given in Example [T of Appendix B.
We will extend the construction of two-uniform states of the system 3* x 2% in Theorem [B.Ilto that

of the system d™ x 2V for any d > 3.

Theorem 3.3. If a D(r,7,2) and an MOA(r,a+b,d*2°,2) exist for d >3, a > 1, and b > 2, then there
exist an I'MOA(r', M + N, d™ 2V | 2) and two-uniform states of the system d™ x 2V for 1 < M < a and
every N > 5 + 3.

Interestingly, the corresponding states obtained from the above results are not separable [57]. In
fact, these states are genuinely entangled. In addition, by computing Hamming distance of known
MOAs, we also construct more IrMOAs and the corresponding two-uniform states. For example, the
MOA(28,13, 7212, 2) [55] with MD= 5 yields an IrMOA (28,1 +n, 712" 2) for n = 10,11, 12 by deleting



any j(j = 0,1,2) 2-level columns of A;, respectively. By deleting the last j(j = 0,1,...,9) 2-level
columns of MOA(60, 24, 51223 2) [55], respectively, we can obtain IrMOA(60,1 + n,5'2" 2) for n =
14,15,...,23. Further, deleting the first 2-level column from the IrMOA (60, 15, 512'4,2) generates an
IrMOA(60, 14,5213, 2). Deleting the last j(j = 0,1,...,6) 2-level columns of MOA(60, 20, 5'31218 2)
[55], we can construct an IrMOA(60,2 + n,5312",2) for n = 12,13,...,18. Moreover, two-uniform
states of the systems 7! x 219, 51 x 214 51 x 213 51 x 31 x 215 and 5! x 3! x 2!2 are given in Example [
of Appendix B.

Now we consider construction of three-uniform states of heterogeneous systems by Lemma 2.3l From
two OAs A = D3(18,5,3) @ (3) and B = D3(36 - 2" ,36 - 21 2) @ (2), we can obtain an IrMOA (216 -
2h1,m+nh1,3m2”’11 ,3) for 4 <m <5 and 18-2M 44 < np, < 362" with every h; > 0. From two OAs
A and C = D3(108 - 22 108 - 272, 2) @ (2), we can construct an IrMOA (648 - 272 m + n%2,3m2";ﬂ'2 ,3) for
4<m<5and bd-2" 44 < nﬁw < 108 - 22 with every ho > 0. Therefore, we can obtain the following

result.

Theorem 3.4. There exist an I'MOA(r, 5 + n, 352", 3), an ItMOA(r, 4 + n, 3*2" 3) and three-uniform
states of the systems 3° x 2" and 3* x 2™ for n > 16.

Using Theorem B4l we construct three-uniform states |@ga922), |P35016), and |dga916) in Example [3] of

Appendix B. The following result generalizes Theorem [B.4]

Theorem 3.5. Let d > 4 be an odd prime power. If D3(4d?,4d?,2) and D3(12d?,12d?,2) exist, then
there exist an ItMOA (r,m + n,d™2",3) and three-uniform states of the system d™ x 2™ for 4 <m < d,
2d% +4 < n < 4d?, and n > 4d> + 4.

By using Theorem 3.5l and Lemma 23] three-uniform states of the system 5™ x 2™ can be obtained
form =4, n> 14 and m = 5, n > 13. Let d = 5 in Theorem We can obtain an IrMOA(r, m +
n,5™2" 3) for 4 < m < 5, 54 < n < 100 and n > 104. The following IrMOAs can be obtained from
Lemma 23 From D3(25,5,5) and D3(200,200,2) = Hygo @& Hy where Hygp in [56], we can obtain an
IrMOA (2000, 205, 57220 3). By deleting the last 97, 98, and 99 columns, we have an IrMOA (2000, m +
n,5m27 3) for 4 < m < 5 and n = 101,102, 103. From D5(25,5,5) and D5(100, 100, 2) = Higo in [56], we
can obtain an IrMOA (1000, 105, 552190 3). By deleting the last few 2-level columns, an IrMOA (1000, m+
n,5m2" 3) for m =4, n =14,15,...,53 and m = 5, n = 13,14, ...,53 can be constructed.

By arguments similar to those used in the proof of Theorem B we can obtain an IrMOA(r, 4 +
n,642",3) and three-uniform states of the system 6* x 2" for n > 13. From A = D3(36,4,6) @ (6),
By = D3(36,36,2) ® (2) and Cy = D3(108,108,2) & (2), we can obtain an IrMOA(r, 4 + n, 642", 3)
for 22 < n < 36 and n > 40, including IrMOA (432, 40,6236, 3) and IrMOA (864, 76,6272,3). The
IrMOA (432,40, 6236, 3) can produce an IrMOA (432,4 + n,6%2",3) for 13 < n < 21 and deleting the
last j(j = 33,34,35) 2-level columns of the I'MOA (864, 76,6272, 3) can generate an IrMOA (864, 4 +
n, 642", 3) for n = 37,38, 39.

It is difficult to construct k-uniform states for heterogeneous systems because of the lack of a suitable

mathematical tool. By using orthogonal partition method, we can validly avoid depending on Galois



fields. The results obtained give a positive answer to two open problems. On the one hand, we generalize
the construction method from OAs for homogeneous systems to heterogeneous systems consisting of
subsystems with coprime levels. On the other hand, we have found several infinite classes of k-uniform
states of heterogeneous quantum systems. Now, we will further solve the two problems by using the

expansive replacement method.

3.2 Uniform states from difference schemes and the expansive replacement
method

By using expansive replacement method and difference schemes method, we obtain several new infinite
classes of k-uniform states of heterogeneous multipartite systems for an arbitrary number of subsystems

with coprime and nonprime power dimensions or with different powers of a prime.

Theorem 3.6. There is an I'MOA(r, N —s+ S~ (M — D)+ D0 S Vi d;fs“d;;sﬂ ...

w=s+1
l—un jui1 Umq1 Vis Umgs JUs+1 Us41 UN UN .
dy "Ndynt - dyy e dyg e dlS Ly Ty AN k) and k-uniform states of the
1—usy1 1—usyo 1—un V11 Umq 1 Vis Umgs Us+1
system dg " X dg " X Xd Y Xody gt X XdTy X Xdy X X d xdl(s+1)><~-~><
Us+1 UN UN ) =
a1 (s41) X T X diny x - xdy N oy for any integers 0 < Uiy, .., Umw < H(w = 1,2,...,s) and

0<uy <lw=s+1,s+2,...,N), if there exists an MOA(r, N, d}d} - --d, k) such that the minimal
Hamming distance of its N — s columns subarray MD(MOA(r, N — s,d} 1d} - di, k) > k+1, and
N MOAs By, = MOA(dy, my, di,, - d}nww,k) forw=1,2,...,N such that MD(B,,) > 1 forw > s+1

once Uy, = 1.

Theorem 3.7. If there exists A = OA(r,N,d, k) and B, = MOA(d, my,d}, ---d}, .. k) for w =
1,2,...,t, then we have the followings:

(1) When MD(A) = k + 1 and MD(B,) > 1 for each w, there is an I'MOA(r, N + E;Zl(mj -
D)y, dN—(matnztnd)gnn ... dyt oy dif - dyt k) and k-uniform states of the system dN—(natnadne) o
dyf X -ooxdpl X -eexdyf X - xdy) - for any non-negative integers 1 <nj +ng- -4+ ng < N.

(2) When MD(OA(r,N — s,d,k)) > k + 1, there is an TMOA(r, N — s + Z;Zl S v, dN TS dY
coedy e dYE - d k) and k-uniform states of the system dN TS xd{it X - dy " X dYE e oxd)
for any non-negative integers 1 <mi+---4+n; < s and 0 < Vig, ...y Vmyw < Ny and 23:1 ngl vi; > 1.

(3) When MD(OA(r, N — s,d,k)) > k+ 1 and MD(B,,) > 1 for each w, there is an I'TMOA(r, N —
s 4 Y5110y = Duy + 37 vy], dN e (e u gt gt g i gy and

k-uniform states of the system for any non-negative integers 1 < uy +ug---+ur < N —s and 1 <

ni+ng-F+n <5, and 0 < Uiy e v oy Umpw < Ny

From Theorem B7 and IrOAs with strength two and three in Ref. [22], we can construct two
and three-uniform states of heterogeneous systems. For example, we have an IrOA(ry, N, 6,3) for
N = 8 and every N > 12. By replacing n; 6-level columns by an MOA(6,2,3'2%,2), we can obtain
an I'MOA (ry, N 4+ ny,6V~"13™271 3) and three-uniform states of the system 6V —"1 x 3™ x 2™ with
1 <n; <N for N =8 and every N > 12 as follows. When N = 8 and n; = 1,2,...,8, we can obtain

three-uniform states of the systems 67 x 3" x 2!, 6% x 32 x 22, ..., 6! x 37 x 27 and 3% x 28 consisting of



N’ =9,10,...,16 subsystems, respectively. When N = 12 and n; = 1,2,...,12, we can obtain three-
uniform states of the systems 6'! x 3! x 2!, 619 x32x 22, ... and 3'2x2'? consisting of N’ = 13,14, ...,24
subsystems, respectively. For every N > 13 andny; =1,2,..., N, then N = N+1,N+2,...,2N. So we
can obtain three-uniform states of heterogeneous systems consisting of N’ subsystems for every N/ > 9.
Similarly, we can construct the two and three-uniform states of heterogeneous systems in Table [ (see
Appendix C).

It is much more challenging to construct AME states in heterogeneous systems than in homoge-
neous systems because the heterogeneous systems are unruly and lack of efficient mathematical tools.
Interestingly, from an IrMOA, we can obtain an AME state sometimes. For example, in Table [I] the
three-uniform states of seven subsystems and two-uniform states of five subsystems are AME states of
heterogeneous systems. An IrMOA(6,3,6'3'2%, 1) can produce an AME state in C° @ C3 ® C2.

To further explain Table [l we give Examples d] and Bl in Appendix B. The resulting two and three-
uniform states consisting of N’ < 22 heterogeneous subsystems from Table [l are presented in Table 2lin
Appendix C.

The following result indicates that for every k > 1, we can construct an IrMOA with non-prime

power levels and corresponding k-uniform states of heterogeneous systems.

Theorem 3.8. For every k > 1 and any non-negative integers 1 < ni + no--- + ny < 2k, there

exist an TXMOA (dF, @?F—(ntnzdna) g g @ ... d™ , k) and k-uniform states of the system

mil’ met?
2%k— ,
@R (utnasdna e @it e oxdil ) x dyp o xdity, where d = dyy + di i forw =1,2,...,t and
di1,- -+ ,dm,1 are my distinct prime powers and each dy1 > 2k — 1.

For a given k, there are infinitely many IrMOAs and k-uniform states of heterogeneous systems,
since there are infinitely many primes. We construct a large number of four-uniform states in Example
in Appendix C to illustrate an application of Theorem AME states can be applied in designing
holographic quantum codes [58]. Very interestingly, the above four-uniform states of nine subsystems
are AME states of heterogeneous systems.

Let s =0and s =1 for us = ... = uy = 0 in Theorem Starting from a difference scheme
D(N, M,d), we can obtain the following theorem which allows us to obtain two-uniform states of a

heterogeneous system having subsystems with a non-prime power number of levels and generalizes the
result in [20].

Theorem 3.9. Suppose that D(N, M, d) is a difference scheme and that B is an MOA(N, m, pipd---pl .
2). Let A=[A1,A3] = [(N)® 04, D(N, M,d) ® (d)]. Then, we have that:

(1) If MD(A) = 3 and MD(B) > 1, then there is an I'lMOA(dN, M + m,d™plpl---pl 2) and
two-uniform states of the system d™ x pt x p} x - x pl .

(2) If MD(A3) > 3, then there is an ItMOA(dN, M +m,d™pipl---pl  2) and two-uniform states of

the system d™ x pt x p x -+ x plL .

Especially, if M = N, then HD(D(N, M,d)) = N — &. So the OA(Nd, N,d,2) = D(N,N,d) & (d)
has two Hamming distances N and N — & [59]. In Theorem If d = N and d is a prime, we can



only obtain IrOAs. Otherwise, consider the case M = N. Only if d = 2 and N = 4, we can obtain
MD(A) = 3 and IrMOA(8, 5,412%,2); for the other cases, we have MD(Ay) > 3. Moreover, a difference
scheme D(d",d",d) exists for n > 1 [26]. Then we have the following corollary.

Corollary 3.10. If d is a prime power and B = MOA(d™, m,pips---pk,,2) with MD(B) > 1, then an
IrtMOA (d"+, d™ +m,d¥ pip} - --pl . 2) exists.

Tables[Bl Ml and [ (see Appendix C) provide some IrMOAs with 24, 36 and 72 rows, respectively, and
corresponding two-uniform states constructed from Theorems 3.6l and 3.9 and Corollary .10 Especially,
Table[Blonly provides the I'MOAs obtained from the MOA(72,7,1216%,2) = [(12)® 04, D(12,6,6)® (6)].

Remark 3.1. Besides the IrMOAs in Tables[]] and[3, other numerous types of IrMOAs of runsize > 36
can be also obtained from the known MOAs in [53] by using the expansive replacement method. For

instance, we can construct more IrMOAs with coprime levels and corresponding two-uniform states.
The non-existence of a class of IrMOAs is discussed.

Theorem 3.11. Let dy,dy,ds,ds and ds be not all identical integers. If d; # d;, their greatest common
divisor is 1. Then there is no I'MOA(r,5,dy X dg x d3 X dy x ds,2) except I'MOA (ab?,5,a'b*,2) for
a<b.

However, an IrMOA(18, 5,234, 2) and an IrMOA(r, 6, 3'2°,2) do not exist.

4 Conclusions and discussions

We have presented positive answers to two open problems raised in [5 20]. First, we have generalized
the method for constructing homogeneous systems from IrOAs to heterogeneous systems with different
individual levels from IrMOAs. Then, we have addressed the existence of a series of infinite classes of
k-uniform states for heterogeneous quantum systems. In particular, we found several infinite classes of
examples of three-uniform states for such systems. Our results can be summarized as follows.

(1) By using known MOAs and MOAs constructed from difference schemes, Hamming distances,
we obtained abundant infinite classes of two-uniform states of heterogeneous multipartite systems. For
example, for any given a > 1, there is an n, such that two-uniform states |psaqs) exist for every b > n,.
For any given M > 1, there is an ny; such that an I'MOA(r, M + N,d™ 2%, 2) and two-uniform states
of the system d™ x 2V exist for any d > 4 and every N > n,, if the Hadamard conjecture holds.

(2) By using orthogonal partition, difference schemes, and Hamming distances, we obtained additional
infinite classes of three-uniform states of heterogeneous systems.

(3) By using Hamming distances and the expansive replacement method, we obtained infinite classes
of two and three-uniform states of heterogeneous multipartite systems for an arbitrary number of sub-
systems with coprime and nonprime power levels or with different powers of a prime levels.

(4) By using the constructed IrMOAs, Hamming distances, and the expansive replacement method,

we obtained infinite classes of k-uniform states of heterogeneous multipartite systems for every k > 2.



It is worth mentioning that finding OAs and MOAs with some factors having a non-prime power
number of levels is more difficult than finding ones in which all of the factors have a prime power number
of levels. In particular, it is more challenging to construct such irredundant OAs and MOAs. Character-
izing entanglement in heterogeneous systems consisting of at least one subsystem with nonprime power
dimension is more complex than doing so in homogeneous systems, as the Galois fields do not exist in
nonprime power dimensions. However, our method can efficiently avoid dependence on the Galois fields
to obtain a large number of infinite classes of such entanglement states.

Furthermore, our methods are effective and robust. They do not require the calculation of the rank of
a tensor with three indices over any finite field that is NP-complete with respect to the dimension of the
tensor [20L [60]. These states obtained in this paper may be useful for experimental implementations and
facilitate the quantification of entanglement in some multipartite heterogeneous systems [61]. Moreover,
remarkable progress is expected to be made in the field of QECCs over mixed alphabets [20, [62] by
applying the results presented herein.

As stated in [Bl 20], many open problems remain unresolved with regard to the construction and
characterization of entanglement in multipartite quantum systems, such as the problem of whether N-
qubit states exist in which all k-body reduced densities are maximally mixed for k£ < L%J in [I7]. These
problems are central to quantum error correction. The results presented herein will facilitate further
investigations on such related open problems. For example, we can construct IrOA(r, N, 2™ k) for k > 4
[26], and obtain such states by using expansive replacement method.

Although in Table [ (see Appendix C), AME states of seven-partite and five-partite heterogeneous
systems are obtained, the knowledge about the existence and non-existence of AME states of subsystems
with coprime levels is still limited. The present results we obtained will lay a foundation for obtaining
AME states for heterogeneous subsystems from IrMOAs. One can investigate the nonexistence of AME
states by using the nonexistence of symmetric matrix in [23] and IrMOAs. Our results would highlight

further investigations on the properties of quantum multipartite entanglement.
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No0.2020B1515310016).

Appendix A: Proofs of some lemmas, theorems and corollaries

Proof of Lemma [2.7]
It follows from [59] and [50] that MD(B©(d)) = r — 4 and that C' is an MOA, respectively. Suppose

that ¢; and ¢y are any two rows of C. Let a; and b; denote rows of A and B, respectively, for j =1, 2.
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Now, consider the following two cases.

(1) If ¢; = (a1,b1) and ¢o = (a1,i+by) for i =1,2,...,d — 1, then HD(c1,c2) = 7.

(2) If ¢1 = (a1,b1) and c3 = (ag,i + bg) for i = 0,1,...,d — 1, then HD(c1,co) > MD(A) +7r — 4.
When HD(a1,a2) = MD(A), HD(c1,¢c2) = MD(A) +r — L.

Therefore, MD(C') = min{r, MD(A) +r — % }. |

Proof of Lemma

It follows from [52] that the matrix M is the MOA desired. For the Hamming distance between any
two rows of M, we proceed with three cases.

(1) If uw = v, then the matrix M = ((Ap2,... 4, d"), (d', Buga,.u))-

If any two rows z and y are in (4;@14v, 14 ® B;) for some ¢ € {1,2,...,u}, then there are three values
N', N”, and N’ + N" for HD(z,y). If x is from (4; ® 14v,1¢ ® B;) and y is from (A4; ® 147,14 ® Bj)
fori,j €{1,2,...,u} and i # j, then HD(z,y) > wy + wo. Therefore, MD(M) > min{w; +wq, N', N"}.

(2) If uv and u < v, then the matrix M = (12 ® (Aj1 2, ), d"), (d; Bua,...))-

If any two rows z and y are in (4; ® 147, 1 ® Bj) for some (7,5) € {1,2,...,u} x{1,2,...,v}, then
HD(z,y) = N’, N, and N'+ N". If z is from (A;, ® 147, 1o ® Bj,) and y is from (A4;, ® 14,14 ® Bj,)
for ji # jo, then HD(z,y) > wq if iy = ia; otherwise, HD(z,y) > w; 4+ wy. Therefore, MD(M) >
min{ N’ wsy}.

(3) If w < v and u { v, then the matrix M = (1% ® (Apn,2,..upd"), 1. ® (d', Bra,..u]))-

If any two rows  and y are in (4; @ 14v, 14 ®éj) for some (i,7) € {1,2,...,u} x {1,2,...,v}, then
HD(z,y) = N’, N”, and N'+ N". If z is from (A;;, ® 14v, 14 ® B;,) and y is from (4;, @ 14,14 ® Bj,)
for (i1,j1) # (i2,j2) and 41,i2 € {1,2,...,u}, 1,72 € {1,2,...,v}, then

wa, if i1 =12, j1 # J2,
HD(z,y) > { w1, if i1 #i2, j1 = Ja,

wy + w2, if i1 F iz, J1 F Ja.
Therefore, MD(M) > min{w,wz}. [

Proof of Lemma [2.4]

Suppose that A = MOA(r,N,d{dy---dy, k) and B = MOA(dy, N, f{ f3 -+ fx, k). Then, we will
prove that the resulting array C' is an MOA(r, N — 1 + Np, f{ fa -+ fx,d5---dy, k). Consider the
following two cases.

(1) If any k columns are chosen from either the first Np columns or the last N — 1 columns in C,

then it is obvious that they constitute an MOA of strength k.

(2) For any k columns of C, if their k1 columns (i.e., i1-th, ..., ig,-th) are chosen from the first
Np columns and kg columns (i.e., ji-th, ..., jr,-th) are chosen from the last N — 1 columns, where
ki1 + ko = k, then each k-tuple as a row occurs dldjl-r--djkz : fil'l'i'lfikl = djl"'djk;fil“'fikl times. The k
columns constitute an MOA of strength k.

Therefore, we complete the proof. |

Proof of Theorem 3.1l

Let Ag = MOA(r,a +b,3%2% 2) and By = D(r,7,2). Then by Lemma[2] we can obtain 4; = [Ag ®
02, By @ (2)] = MOA(2r,a + b+ r,372°7",2) with MD(A;) = min{r, MD(A) + 5} > 5. Consequently,
we can construct an IrMOA (27, a + Ny, 392N, 2) for 5+3< Ny <b+rbydeleting0<j<b+35-3
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columns from A;. In fact, by deleting any j (0 < j < § — 3) 2-level columns in A;, we obtain an
IrMOA (27, a + 1,3%2!,2) for b+ 5+3 <1 <b+r. However, for 5 —3 < j < b+ 35— 3, we need
to first delete all 2-level columns in Ag @ 02, then delete any j — b columns in By @& (2) and obtain
IrMOA (27, a + 1,392, 2) for FH3<I<b+ 5 +3.

Similarly, we have an IrMOA (47, a + Na, 34272 2) for r +3 < Ny < b+ 3r from Ay = [A; © 02, B1 ®
(2)] = MOA(4r,a + b+ 3r, 392437 2) where By = D(r,7,2) @ Hy and H, is a Hadamard matrix of
order 2.

Let Han be a Hadamard matrix of order 2" for n > 0. Take B,, = D(r,r,2)® Han = D(r-2" r-2",2).
By mathematical induction, we have A, 1 = [A, ® 02, B, ® (2)] = MOA(r - 2"+ g + b+ r - 27+ —
7, 3020+72" 7 =1 9) and MD(Ap41) > r- 271 Then, by the above-mentioned similar methods, we can
obtain an IrMOA (7 - 2", a + Ny, 41,3%2V+1 2) for - 2" L + 3 < Npyy <b+r-27H — o,

It can easily be shown that r-2" +3 < N1 <b+7-2""2 —rand b+7-2" Tt —r — (r-274+3) > —1
for n >0 and b > 2.

Therefore, we can obtain an I'lMOA (r’, M +N, 3M2N 2) and two-uniform states of the system 3™ x 2V

forlSMSaandeveryNzg—k?).
000

In particular, let m > 2. The D(3,3,3) = 8%% implies the existence of a D(2™3,2™3,3)
[63]. From Lemma I, D(273,273,2) and OA(12,11,2,2), we have M,, = OA(273,2™3 — 1,2,2)
with MD= 2™~'3. Then, by Lemma 21, we have A4y = MOA(2732,2m+13 — 1,32"322"3-1 2) =
[M,, & 05, D(273,273,3) & (3)] and By = D(2™32,27m32,2) = D(36,36,2) & Hym-2.

Therefore, there exist an I'MOA (r, M + N, 3M 2% 2) and two-uniform states of the system 3 x 2%
for 1 < M <273 and N > 2™~ 132 + 3 with any m > 2. [ |

Proof of Corollary

(1) Starting from the MOA (12, 5,3'2%,2) in [55] and the D(12,12,2) in [56], we have an IrMOA (r, 1+
N, 327 2) and two-uniform states of the system 3% x 2%V for every N > 9 by Theorem Bl Moreover,
in Table [B] (see Appendix C), there exist an IrMOA (24,9, 3128, 2) and two-uniform state of the system
3t x 28,

(2) Beginning with A9 = MOA(36, 20,3426, 2) in [55] and By = D(36, 36,2) in [56], Theorem B.1] can
produce an IrMOA (r, M + N, 32N 2) and two-uniform states of the system 3 x 2o for 2 < M < 4
and every Ny > 21.

From MD(Ap) = 8 and Lemma 2 we have an IrMOA(36,2 + Ny,322V12) for 13 < N; < 16.
In particular, we can obtain an IrMOA(36, 14, 3%2!2,2). From the MOA(36,22,322%°,2) in [55] with
MD= 8, we can obtain an IrMOA(36,2 + No, 32272 2) for 15 < Ny < 20. Therefore, there exist an
IrMOA(r,2 + N, 322V, 2) and two-uniform states of the system 32 x 2V for every N > 12.

Similarly, we have an I'MOA (36, 3-+m1, 332™, 2) for 12 < m; < 16 and an I'MOA (36, 4+ny, 342" 2)
for 11 < ny < 16 from Ay.

From Lemma 2] and Ag and By, we have A; = [Ag @ 02, By @ (2)] = MOA(72,56,3%252,2). By
deleting the last 3-level column and the first 32, 33, 34, and 35 2-level columns from A;, respectively, we
can obtain an IrMOA (72, 3 +ma, 332™2,2) for 17 < mgy < 20. If deleting only the first 32, 33, 34, and 35
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2-level columns from Ay, respectively, we can obtain an IrMOA (72,4 + ng, 34272, 2) for 17 < ny < 20.

By Lemma 1] we can obtain an MOA(36, 23, 312211 2) = [0A(12,11,2,2) @ 03, D(12,12,3) & (3)]
with MD= 12. Then, we have an IrMOA(36, 14,3'214~! 2) for | = 3,4,...,12. In particular, we can
obtain an IrMOA (36, 14, 3320 2) for mg = 11 and an IrMOA (36, 14, 312" 2) for ng = 10.

Then, we finish the proof. |
Proof of Theorem [3.41
011100002222011210 \ ©
011021102200220122
Let D3(18,5,3) = (aT,a¥,...,a%)T = | 012121021012002121 | . Take D3(36 - 21,36 - 2M,2) =
012000121001111002
102212201202011122

Hsg ® Hony for hqy > 0.

When h; = 0, D3(36,36,2) = (b1, b3 ... bI)T = [036, OA(36,35,2,2)], where the OA(36, 35,2, 2)
can be found in [55]. Let A = OA(54,5,3,3) = D3(18,5,3) @ (3) and B = 0A(72,36,2,3) =
D3(36,36,2) & (2). Then, {4; = a; & (3)]i = 1,2,...,18} and {B; = b; & (2)|j = 1,2,...,36}
are orthogonal partitions of strength 1 of A and B, respectively. So we can obtain M = (13 ®
(Apn2,..1852), (3, Bua,.36)) = IrMOA (216,41, 35236 3) from Lemma 23l As MD(B) = 18 from
[22], deleting 1-14 2-level columns from B, we can obtain B, ..., B{,, each of which has MD> 4 and
an orthogonal partition of strength 1. Then, from A and each B] and Lemma 23] we can obtain an
IrMOA (216, 5 + ng, 3270, 3) for ng = 22,23, ..., 35.

On the other hand, deleting a 3-level column from A, we can obtain A’ and its orthogonal partition
of strength 1. Then, from A’ and each of Bj,,... B}, B and Lemma 23] we have an IrMOA(216,4 +
no, 34210, 3) for ng = 22,23, ..., 36, respectively.

In particular, from the IrMOA(216,27,3°222,3) and the IrMOA(216, 26,3222, 3), we can further
delete some columns to obtain an IrMOA(216,5 + n8,352”8,3) and an IrMOA(216,4 + n8,342”8,3),
respectively, for nf = 16,17,...,21.

When h; > 1, we can obtain M = MOA(216 - 2",5 + 36 - 2h1,35236'2h1,3) from A and By, =
D3(36-2M 362" 2) @ (2) with MD(By,,) = 18-2" by Ref. [22] and Lemma 3l By arguments similar
to the case of hy = 0, we can obtain an MOA(216 - 2", m + ny,, 32", 3) with MD> min{m, 18 -
2 — (36 -2 — np )} = {mynp, — 18 -2} > 4 for 4 < m < 5 and 18- 2" +4 < ny, < 36 - 2.
So it is an IrMOA. When h; = 1, then 40 < ny; < 72. In particular, by Lemma 2.3] we can obtain
MOA(432,77,3°272,3) from A and D3(72,72,2) @ (2), where the D3(72,72,2) is in [56]. Deleting the
last 33, 34, and 35 2-level columns, respectively, we can obtain an IrMOA (432, m + n(l),3m2”[1),3) for
4 <m <5 and n{ = 37,38,39.

Take D3(108 - 272,108 - 22, 2) = Hyog @ Hayn, for hy > 0. Then, we can obtain M = MOA(648 -
2h2 5 4 108 - 2h2 3521082" 3y from A and Ch, = Ds(108 - 2"2 108 - 22 2) @ (2) with MD(Cp,) =
54 - 2"z by Ref. [22] and Lemma By arguments similar to the case of h; = 0, we can obtain an
IrMOA (648 - 2", m +nj, , 3m2"z 3) for 4 <m <5 and 54202 44 < nj,, <108 - 2",

From njp,, and nj, we can obtain an IrMOA(r, m + n,3™2",3) for 4 <m <5 and n > 16. [ |

Proof of Theorem

If D3 (4d2, 4d2, 2) and D3(12d2, 12d2, 2) exist, then we have Ds(4d?, 4d2, 2)@ Hyn and D5 (1242, 1242, 2)®
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Hyn for h > 0, 1. e. D3(v,v,2) for v = 4-2"d? and v = 12 - 2"d%. By Ref. [64], D3(d?,d,d) exists
for an odd prime power d > 4. By Lemma 23 A = D3(d? d,d)®(d) and B = D3(v,v,2) @ (2) with
MD(B) = %, we can obtain an MOA (2dv, d +v,d?2",3) for v = 4-2"d* and v = 12-2"d?. By selectively
deleting some columns from the MOA (2dv, d+ v, d?2", 3) such that an IrMOA (2dv, m +n, d™2", 3) exists
for4§m§dand§+4§n§v.

For 4 < m < d, we have an IrMOA(8 - 2"d?, m + ny,, d™2"", 3) for 2" T1d% + 4 < ny, < 4-2"d? and an
IrMOA (24 - 2"d3, m + ny, d™2™, 3) for 6 - 2"d? + 4 < nj, < 12- 2"d?, respectively.

Then, the desired result follows. |

Proof of Theorem

The expansive replacement method enables us to replace any d) in the MOA(r, N,d}d} - --di, k)
by a subarray of B, for w = 1,2,...,s or B, for w = s+ 1,s +2,..., N, since MD(MOA(r, N —
s,dlqdlo---dy, k) > k+1, and MD(B,,) > 1 for w = s+ 1,5+2,...,N once u, = 1. Then, the

resulting MOAs are irredundant and the corresponding states exist. |
Proof of Theorem 371
This proof is analogous to the proof of Theorem [ |

First, we use examples to illustrate a trivial MOA since it will be used in the proof of Theorem B.8
The matrix [(7) ® 15,17 @ (4) ® 12,125 ® (2)] is a trivial MOA(56, 3, 71421 3). Moreover, the array
(28) ® 12,125 ® (2)] is a trivial MOA(56, 2, 28'21,3). The array [(7) ® 1,17 ® (2) ® 14,114 ® (2) ®
12,125 ® (2)] is also a trivial MOA (56,4, 7123, 3).

Proof of Theorem 3.8l

As dy1,...,dm,1 are my distinct prime powers and dy; > 2k — 1 for uw = 1,2,...,m;, we obtain an
IrOA(d¥, 2k, d, k) from Refs. [22, 26 [65]. For w =1,2,...,t,d = d1y - - dyw, take an MOA(d, m.,, d},,
ceedy, k) to be a trivial MOA(d, muy, di,, - - - dy, . > Mw). Then, the desired result holds by Theorem
B [ |

Proof of Theorem [3.171

We consider the following two cases.

(1) Assume that an I'MOA(r, 5, a'b?, 2) exists for a > b. Then we have ab?|r. Since any two rows in
its any r x 3 subarray are different, » < b3. So 7 < ab®. A contradiction.

(2) If an MOA(r, 5,a2b?,2) exists, then a?b?|r. Therefore, it is not irredundant.

Similarly, there are no I'rMOA(r, 5, a%b?ct, 2), ITMOA(r, 5, a3b'ct, 2), ITMOA(r, 5, a?btctd!, 2) and
IrMOA(r, 5, atblctdtel, 2). [ |

Appendix B: Some examples

Example 1. Two-uniform states of the systems 3' x 210, 31 x 29, 32x 213 32 x 212 33 x 211 and 34 x 210,
[p31210) ={00111111111) 4+ |01000000000) + |10010111000) + [11101000111) 4 |20001011100) +

[21110100011) + |20100101110) + |21011010001) + [00010010111) + |01101101000) + |10001001011) +

[11110110100) 4 |10000100101) + [11111011010) + |20100010010) + |21011101101) + |00110001001) +
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01001110110) + |10111000100) + |11000111011) + |20011100010) + [21100011101) + [00101110001) +
01010001110).
|h3109) = [0011111111)4-[0100000000) +|1001011100) 4 [1110100011) +[2000101110) +[2111010001) +
12010010111)4|2101101000)4-|0001001011)+]0110110100)+|1000100101)+|1111011010) 4| 1000010010)+
1111101101)4|2010001001)+|2101110110)+]0011000100)+|0100111011)+|1011100010)+|1100011101)+
12001110001) + [2110001110) + [0010111000) + [0101000111).
|h32015) = [010000001001001) + [000000010000010) + [000001000111100) + [010001111011111) +
1110010011110111)4]210010101010100) 4-|100010110011100) 4|110011100101010) 4 [020011111100011)
1100100100100001) 4-/220100101010010) 4-[210101010101111) 4-[220101011100100) 4-|120101100000111)
020110001101100) 4]120110110111001) 4|200111000011010) 4 [200111011010001) 4 [201000101101101)
1201000110100110) 4|101001001110011) 4|121001011111000) 4 |021001110010000) 4 |221010000111011)
) ) ) )
) ) ) )

—~— o~ ~ ~—

1121010001000110) +|211011000000001 )+ |221011110001101)+]021100000011111)+|111100010010101
211100111111010)+|111101101001000)+|011110010100000)+]001110111001011)+[101111011001110
011111100110110) + [001111101110101).
|h32012) = [01000000100100) + |00000001000001) + [00000100011110) 4 [01000111101111) +
111001001111011) + |21001010101010) + [10001011001110) + [11001110010101) + [02001111110001
110010010010000) + |22010010101001) + [21010101010111) + [22010101110010) + |12010110000011
02011000110110) + |12011011011100) + [20011100001101) + [20011101101000) + |20100010110110
120100011010011) + [10100100111001) + [12100101111100) + [02100111001000) + |22101000011101
) ) ) )
) ) ) )

N
N
+
+
N
N

12101000100011) + |21101100000000) + [22101111000110) + [02110000001111) + |11110001001010
21110011111101) + |11110110100100) + [01111001010000) + [00111011100101) + [10111101100111
01111110011011) + [00111110111010).
|h33011) = [01200000010010) + [00000000100000) + [00000010001111) + [01200011110111) +
11100100111101) + |21000101010101) + [10200101100111) + [11100111001010) + [02100111111000
110201001001000) + |22201001010100) + [21001010101011) + [22201010111001) + [12001011000001
02101100011011) + [12001101101110) + [20101110000110) + [20101110110100) + [20110001011011
120110001101001) + |10210010011100) + [12010010111110) + [02110011100100) + |22210100001110
) ) ) )
) ) ) )

)+
)+
)+
)+
)+
)+

112010100010001) + [21010110000000) + [22210111100011) + [02111000000111) + [11111000100101
121011001111110) + [11111011010010) + [01211100101000) + [00011101110010) + [10211110110011
01211111001101) + [00011111011101).
|¢h3a210) = [01210000001001) + [00000000010000) + [00000001000111) 4 [01210001111011) +

111100010011110) + [21020010101010) + [10220010110011) + |11100011100101) + [02120011111100
110220100100100) + [22200100101010) + [21020101010101) + [22200101011100) + [12010101100000
02120110001101) + |12010110110111) + [20110111000011) + [20110111011010) + [20111000101101
120111000110100) + |10221001001110) + [12011001011111) + [02121001110010) + |22201010000111

) ) ) )

) ) ) )

)

—_— — T e~ =

N
N
+
+
N
N

[12011010001000) + |21021011000000) + |22201011110001) + [02121100000011) 4 [11101100010010
[21021100111111) + |11101101101001) + |01211110010100) + [00001110111001) + |10221111011001
[01211111100110) + [00001111101110).

)+
)+
)+
)+
)+
)+

Example 2. Two-uniform states of the systems 7' x 210, 51 x 214 51 x 213 51 5 31 x 215 51 x 31 x 212,
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|h71210) = [00000000000) + [00000001111) 4 [30001101001) + [40001110110) + [50010011010) +
60010110111) + |20011111001) + [10100110011) + |50101010100) + [60101011101) + |20110100100) +
140110101010) + |30111000011) + |10111001100) + |31000110100) + |21001011010) + |11001101110) +
111010010001) + |51010101101) + |61011000010) + [41011000101) + [21100000111) + [41100011001) +
61100101000) + |51101100011) + [31110011110) + |01111110000) -+ [01111111111).

|hs1214) = [200000000000000) + |400000000001110) + [300000000011101) + |100010010111000) +
1000010010111111)4]400011101101000) 4 [200011101101101) +[300011101110110) +|000100101110000) +
1100100101110111) +|100101110001000)+]000101110001111)+|300111011000011) 4 [400111011010100) +
1200111011011011)+|401000111000111)+|201000111010001)+|301000111011010) 4 [001001011100001) +
1101001011100110) 4 001011100010001) +|101011100010110) +|201101000100111) + 3011010001 10001 ) +
1401101000111010)4|101110001001001) 4 [001110001001110) 4 [401110110100000) + [301110110101110) +
1201110110111101)+|110001001011010)+]010001001011101)+[410001110100011) 4 [210001110110100) +
1310001110111011)+|010010111000010)+|110010111000101)+|210100011101000) + [310100011101101) +
1410100011110110)4[310110100000111) 4 [410110100010001) 4 [210110100011010) + [010111000100010) +
110111000100101)4]111000100101011) 4 [011000100101100) +[211010001100011) +[311010001110100) +
1411010001111011) +|311011010001000)+|411011010001101)+|211011010010110) +[011100010010011) +
111100010010100) +|311101101000000)+|211101101001110)+|411101101011101) +[111111111111011) +
011111111111100).

|h5113) = [20000000000000) + [40000000001110) + [30000000011101) 4 [10010010111000) +
100010010111111) + |40011101101000) + [20011101101101) + [30011101110110) + [00100101110000) +
110100101110111) + |10101110001000) + [00101110001111) + [30111011000011) + [40111011010100) +
120111011011011) + [41000111000111) + [21000111010001) + |31000111011010) + [01001011100001) +
111001011100110) + [01011100010001) + [11011100010110) + |21101000100111) + [31101000110001) +
141101000111010) + |11110001001001) + [01110001001110) + [41110110100000) + [31110110101110) +
21110110111101) + |10001001011010) + [00001001011101) + [40001110100011) + [20001110110100) +
130001110111011) + [00010111000010) + [10010111000101) + |20100011101000) + [30100011101101) +

) ) ) ) )+
) ) ) ) )+
) ) ) ) )+
) ) ) ) )+

T — — T =
= T — T =
T T =
_ T — T T = =

140100011110110) + |30110100000111) + [40110100010001) 4 [20110100011010) + [00111000100010
110111000100101) + [11000100101011) 4 [01000100101100) + [21010001100011) + [31010001110100
141010001111011) + [31011010001000) 4 [41011010001101) + [21011010010110) + [01100010010011
111100010010100) + [31101101000000) + [21101101001110) + [41101101011101) + [11111111111011
01111111111100).
|d5151215) = [40000001010100000) + [31000001111001011) + [42000011011101101) +

21000100010001011) + [41000100111000101) + [31000110001110000) + [32000110100101001) +
112000111101110110) + [00001000101110011) 4 [10001001000100000) + [20001011010011111) +
130001101001000100) + [30001110011111101) + [40001110111010010) + [11001111110111110) +
01010000010110111) +[22010001111110110) + [02010010001000101) + [41010011000010010) +
32010011101101110) + [42010100000011010) + [22010110110011001) + [02011000001111010) +
100011001110001100) + [12011010110001000) + [21011011100110101) + [11011100000100011) +
110011100101001111) 4 [20011101101011001) + [01011111010000100) + |12100000000011101) +

T — — — =
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11100000011011100) + [10100011010111011) + [20100100100100110) + [01100101101011010) +
02100101110000111) + [00100111000010001) + [41101000100111100) + [22101001001001000) +
32101001011010111) + [42101010100000110) 4 [01101010101101001) + [21101010111000010) +
22101110000100111) + [02101111110111000) + [30110000110101010) + [20110010011100000) +
130110011100010011) + [11110011101000001) + [21110101001111100) + [40110101100101101) +
00110110011101110) + [10110110111010100) 4 [31111000110110101) + [40111010001011111) +
32111100010010000) + [12111101011100011) 4 [42111101111110001) + |31111111000001110) +
[41111111011101011).

|¢h5151912) = [40000001010100) + [31000001111001) 4 [42000011011101) + |21000100010001) +
141000100111000) + |31000110001110) + [32000110100101) + [12000111101110) + [00001000101110) +
110001001000100) + [20001011010011) + [30001101001000) + [30001110011111) + [40001110111010) +
111001111110111) + |01010000010110) + [22010001111110) + [02010010001000) + [41010011000010) +
32010011101101) + |42010100000011) + [22010110110011) + [02011000001111) + [00011001110001) +
112011010110001) + [21011011100110) + |[11011100000100) + [10011100101001) + [20011101101011) +
01011111010000) + [12100000000011) + [11100000011011) + |10100011010111) + [20100100100100) +
01100101101011) + |02100101110000) + [00100111000010) + [41101000100111) + [22101001001001) +
32101001011010) + [42101010100000) 4 [01101010101101) + |21101010111000) + [22101110000100) +
02101111110111) + |30110000110101) + [20110010011100) + [30110011100010) + [11110011101000) +
21110101001111) + [40110101100101) + [00110110011101) + |10110110111010) + [31111000110110) +
140111010001011) + |32111100010010) + [12111101011100) + [42111101111110) + [31111111000001) +
141111111011101).

T — T e T T
T T T T e e e~ — T

Example 3. Three three-uniform states obtained from Theorem [37}
|34922) = [00010000000000000000000000) + |11120000000000000000000000) +

|22200000000000000000000000) + [00011111111111111111111111) +{11121111111111111111111111) +
[22201111111111111111111111) + |11100000010011000010110111) + [22210000010011000010110111) +
|00020000010011000010110111) + {11101111101100111101001000) + |22211111101100111101001000) +
|00021111101100111101001000) + |12220000011100000101011111) + [20000000011100000101011111) +
|01110000011100000101011111) + |12221111100011111010100000) + [20001111100011111010100000) +
[01111111100011111010100000) + [01020000111000001011110001) + [12100000111000001011110001) +
|20210000111000001011110001) + [01021111000111110100001110) + [12101111000111110100001110) +
|20211111000111110100001110) + [22010001010101011110101110) + |[00120001010101011110101110) +
[11200001010101011110101110) + [22011110101010100001010001) + [00121110101010100001010001) +
[11201110101010100001010001) + [11020001101110110010101001) + [22100001101110110010101001) +
|00210001101110110010101001) + [11021110010001001101010110) + |22101110010001001101010110) +
|00211110010001001101010110) + [10120001101111000001001110) + [21200001101111000001001110) +
|02010001101111000001001110) + [10121110010000111110110001) + [21201110010000111110110001) +
|02011110010000111110110001) + [02200001101111011100110001) + [10010001101111011100110001) +
|21120001101111011100110001) + [02201110010000100011001110) + |10011110010000100011001110) +
|21121110010000100011001110) + [21110001110000111101000011) + [02220001110000111101000011) +
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110000001110000111101000011) + [21111110001111000010111100) + |02221110001111000010111100) +
110001110001111000010111100) + [20020010000011111000111101) + [01100010000011111000111101) +
112210010000011111000111101) + [20021101111100000111000010) + [01101101111100000111000010) +
12211101111100000111000010) + [01000010001100111010010010) + |12110010001100111010010010) +
120220010001100111010010010) + [01001101110011000101101101) + |12111101110011000101101101) +
120221101110011000101101101) + [02120010011110111101001101) + |10200010011110111101001101) +
121010010011110111101001101) + [02121101100001000010110010) + |10201101100001000010110010) +
121011101100001000010110010) + [20100010101001010111101010) + [01210010101001010111101010) +
12020010101001010111101010) + [20101101010110101000010101) + |01211101010110101000010101) +
112021101010110101000010101) -+ [20110010111011100110011100) + |01220010111011100110011100) +
112000010111011100110011100) + [20111101000100011001100011) + |01221101000100011001100011) +
112001101000100011001100011) + [02110011000100100101110100) + |10220011000100100101110100) +
121000011000100100101110100) + [02111100111011011010001011) + |10221100111011011010001011) +
121001100111011011010001011) + [11010011010111010011000000) + |22120011010111010011000000) +
100200011010111010011000000) -+ [11011100101000101100111111) + |22121100101000101100111111) +
00201100101000101100111111) + [22020011100000101010001111) + [00100011100000101010001111) +
11210011100000101010001111) + [22021100011111010101110000) + [00101100011111010101110000) +
111211100011111010101110000) -+ [21220011110011101101110010) + [02000011110011101101110010) +
110110011110011101101110010) + [21221100001100010010001101) + [02001100001100010010001101) +
110111100001100010010001101) + [00010100000101110001111011) + |11120100000101110001111011) +
22200100000101110001111011) + [00011011111010001110000100) + |11121011111010001110000100) +
22201011111010001110000100) + [11100100010110101110101010) + |22210100010110101110101010) +
00020100010110101110101010) + [11101011101001010001010101) + |22211011101001010001010101) +
00021011101001010001010101) + [12220100100001110100000100) + [20000100100001110100000100) +
01110100100001110100000100) + [12221011011110001011111011) + [20001011011110001011111011) +
01111011011110001011111011) + [01020100110010011001101100) + |12100100110010011001101100) +
120210100110010011001101100) -+ [01021011001101100110010011) + |12101011001101100110010011) +
120211011001101100110010011) + [22010100111101111011010100) + [00120100111101111011010100) +
11200100111101111011010100) + [22011011000010000100101011) + [00121011000010000100101011) +
111201011000010000100101011) + [11020101001010011110010110) + |22100101001010011110010110) +
00210101001010011110010110) + [11021010110101100001101001) + |22101010110101100001101001) +
00211010110101100001101001) + [10120101001010100111100101) + |21200101001010100111100101) +
02010101001010100111100101) + [10121010110101011000011010) + |21201010110101011000011010) +
02011010110101011000011010) + [02200101001011101001011010) + |10010101001011101001011010) +
21120101001011101001011010) + [02201010110100010110100101) + |10011010110100010110100101) +
121121010110100010110100101) + [21110101110101100110011001) + |02220101110101100110011001) +
110000101110101100110011001) + [21111010001010011001100110) + |02221010001010011001100110) +
110001010001010011001100110) + [20020110000111001111000001) + |01100110000111001111000001) +
112210110000111001111000001) -+ [20021001111000110000111110) + |01101001111000110000111110) +
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12211001111000110000111110
120220110100010010111011011
120221001011101101000100100
121010110101101001100100111
121011001010010110011011000
112020110111110100000100010
12021001000001011111011101
112000111011000010100111000
112001000100111101011000111
121000111011001001000001001
121001000100110110111110110
00200111011001110011100111
100201000100110001100011000
111210111100100001011111100
111211000011011110100000011
110110111110110010000010111
110111000001001101111101000).
|h33216) = [000010000000000000000) + |111120000000000000000) - [222200000000000000000) +
1000011111111111111111) + |111121111111111111111) + |222201111111111111111) +
111100000010011000010) + |222210000010011000010) + [000020000010011000010) +
1111101111101100111101) + |222211111101100111101) + |000021111101100111101) +
112220000011100000101) + [220000000011100000101) + [001110000011100000101) +
112221111100011111010) + |220001111100011111010) + |001111111100011111010) +
1101020000111000001011) + |212100000111000001011) + [020210000111000001011) +
1101021111000111110100) + |212101111000111110100) + |020211111000111110100) +
022010001010101011110) + |100120001010101011110) + |211200001010101011110) +
022011110101010100001) + |100121110101010100001) + |211201110101010100001) +
011020001101110110010) + |122100001101110110010) + |200210001101110110010) +
011021110010001001101) + |122101110010001001101) + |200211110010001001101) +
010120001101111000001) + |121200001101111000001) + |202010001101111000001) +
) ) )+
) ) )+
) ) )+
)+ )+ )+
) ) )+
) ) )+
) ) )+
) ) )+
) ) )+

+101000110100010010111011011
+101001001011101101000100100
+102120110101101001100100111
+102121001010010110011011000
+120100110111110100000100010
+120101001000001011111011101
+120110111011000010100111000
+120111000100111101011000111
+102110111011001001000001001
+102111000100110110111110110
+]11010111011001110011100111
+(11011000100110001100011000
+122020111100100001011111100
+122021000011011110100000011
+121220111110110010000010111
+121221000001001101111101000

+[12110110100010010111011011) +
+[12111001011101101000100100) +
+]10200110101101001100100111) +
+[10201001010010110011011000) +
+(01210110111110100000100010) +
+(01211001000001011111011101) +
+101220111011000010100111000) +
+(01221000100111101011000111) +
+[10220111011001001000001001) +
+]10221000100110110111110110) +
+]22120111011001110011100111) +
+ [22121000100110001100011000) +
+(00100111100100001011111100) +
+(00101000011011110100000011) +
+102000111110110010000010111) +
+(02001000001001101111101000) +

—_— —_— — T e T e e T o D e
T e — T T e T e e T e e

[010121110010000111110) + |121201110010000111110) + |202011110010000111110
|002200001101111011100) + {110010001101111011100) + |221120001101111011100
|002201110010000100011) + [110011110010000100011) + |221121110010000100011
|221110001110000111101) + [002220001110000111101) + |[110000001110000111101
|221111110001111000010) + |002221110001111000010) + |[110001110001111000010
|220020010000011111000) + |001100010000011111000) + |112210010000011111000
|220021101111100000111) + [001101101111100000111) + |112211101111100000111
|201000010001100111010) + [012110010001100111010) + |120220010001100111010
|201001101110011000101) + [012111101110011000101) + |120221101110011000101
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1202120010011110111101) + |010200010011110111101) + |121010010011110111101) +
202121101100001000010) + |010201101100001000010) + |121011101100001000010) +
020100010101001010111) + |101210010101001010111) + |212020010101001010111) +
020101101010110101000) + |101211101010110101000) + |212021101010110101000) +
1120110010111011100110) + |201220010111011100110) + [012000010111011100110) +
1120111101000100011001) + |201221101000100011001) + |012001101000100011001) +
1102110011000100100101) + [210220011000100100101) + |021000011000100100101) +
1102111100111011011010) + |210221100111011011010) + |021001100111011011010) +
1211010011010111010011) + |022120011010111010011) + |100200011010111010011) +
1211011100101000101100) + |022121100101000101100) + |100201100101000101100) +
122020011100000101010) + [200100011100000101010) + |011210011100000101010) +
122021100011111010101) + |200101100011111010101) + |011211100011111010101) +
021220011110011101101) + |102000011110011101101) + |210110011110011101101) +
021221100001100010010) + |102001100001100010010) + |210111100001100010010) +
1000010100000101110001) + |111120100000101110001) + |222200100000101110001) +
1000011011111010001110) + |111121011111010001110) + |222201011111010001110) +
1111100100010110101110) + |222210100010110101110) + |000020100010110101110) +
1111101011101001010001) + |222211011101001010001) + |000021011101001010001) +
112220100100001110100) + [220000100100001110100) + |001110100100001110100) +
112221011011110001011) + |220001011011110001011) + [001111011011110001011) +
1101020100110010011001) + |212100100110010011001) + |020210100110010011001) +
1101021011001101100110) + |212101011001101100110) + |020211011001101100110) +
022010100111101111011) + |100120100111101111011) + |211200100111101111011) +
022011011000010000100) + |100121011000010000100) + |211201011000010000100) +
011020101001010011110) + |122100101001010011110) + |200210101001010011110) +
011021010110101100001) + [122101010110101100001) + |200211010110101100001) +
010120101001010100111) + |121200101001010100111) + |202010101001010100111) +
010121010110101011000) + |121201010110101011000) + |202011010110101011000) +
002200101001011101001) + |110010101001011101001) + |221120101001011101001) +
002201010110100010110) + |110011010110100010110) + |221121010110100010110) +
221110101110101100110) + |002220101110101100110) + |110000101110101100110) +
221111010001010011001) + |002221010001010011001) + |110001010001010011001) +
1220020110000111001111) + [001100110000111001111) + |112210110000111001111) +
220021001111000110000) + [001101001111000110000) + |112211001111000110000) +
1201000110100010010111) + |012110110100010010111) + |120220110100010010111) +
1201001001011101101000) + |012111001011101101000) + |120221001011101101000) +
1202120110101101001100) + |010200110101101001100) + |121010110101101001100) +
1202121001010010110011) + |010201001010010110011) + |121011001010010110011) +
020100110111110100000) + |101210110111110100000) + |212020110111110100000) +
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|020101001000001011111) + [101211001000001011111) + |212021001000001011111
[120110111011000010100) + |201220111011000010100) + |012000111011000010100
[120111000100111101011) + |201221000100111101011) + |012001000100111101011
[102110111011001001000) + |210220111011001001000) + |021000111011001001000
[102111000100110110111) + |210221000100110110111) + |021001000100110110111
[211010111011001110011) + |022120111011001110011) + |100200111011001110011
|211011000100110001100) + [022121000100110001100) + |100201000100110001100
[122020111100100001011) + [200100111100100001011) + |011210111100100001011
[122021000011011110100) + |200101000011011110100) + |011211000011011110100
[021220111110110010000) + {102000111110110010000) + |210110111110110010000
|021221000001001101111) + [102001000001001101111) + |210111000001001101111).

|p34216) = [00010000000000000000) + |11120000000000000000) + |22200000000000000000) 4+
[00011111111111111111)+ |11121111111111111111) + |22201111111111111111) +
[11100000010011000010) + |22210000010011000010) + |00020000010011000010
[11101111101100111101) + |22211111101100111101) + |00021111101100111101
[12220000011100000101) + |20000000011100000101) 4 [01110000011100000101
[12221111100011111010) + [20001111100011111010) + [01111111100011111010
|01020000111000001011) + [12100000111000001011) 4 [20210000111000001011
[01021111000111110100) + |12101111000111110100) + |20211111000111110100
|22010001010101011110) + [00120001010101011110) + [11200001010101011110
|22011110101010100001) + [00121110101010100001) 4 [11201110101010100001
[11020001101110110010) + |22100001101110110010) + [00210001101110110010
[11021110010001001101) + |22101110010001001101) 4 [00211110010001001101
[10120001101111000001) + |21200001101111000001) 4+ [02010001101111000001
[10121110010000111110) + |21201110010000111110) + [02011110010000111110
|02200001101111011100) + [10010001101111011100) + |21120001101111011100
|02201110010000100011) + [10011110010000100011) + [21121110010000100011
|21110001110000111101) + [02220001110000111101) 4+ |10000001110000111101
[21111110001111000010) + [02221110001111000010) + [10001110001111000010
|20020010000011111000) + [01100010000011111000) + |12210010000011111000
|20021101111100000111) + |01101101111100000111) + |12211101111100000111
|01000010001100111010) + [12110010001100111010) + |20220010001100111010
|01001101110011000101) + [12111101110011000101) + |20221101110011000101
|02120010011110111101) + |10200010011110111101) + |21010010011110111101
|02121101100001000010) + [10201101100001000010) + |21011101100001000010
|20100010101001010111) + [01210010101001010111) + |12020010101001010111
|20101101010110101000) + [01211101010110101000) + |12021101010110101000
|20110010111011100110) + |01220010111011100110) + |12000010111011100110
) )

)+
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
20111101000100011001) + [01221101000100011001) + [12001101000100011001)

n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
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|02110011000100100101) + [10220011000100100101) + |21000011000100100101) +
[02111100111011011010) + [10221100111011011010) + |21001100111011011010) +
[11010011010111010011) + |22120011010111010011) + |00200011010111010011) +
[11011100101000101100) + |22121100101000101100) + |00201100101000101100) +
|22020011100000101010) + [00100011100000101010) + [11210011100000101010) +
|22021100011111010101) + [00101100011111010101) + |11211100011111010101) +
|21220011110011101101) + [02000011110011101101) + [10110011110011101101) +
|21221100001100010010) + [02001100001100010010) + |10111100001100010010) +
|00010100000101110001) + [11120100000101110001) + |22200100000101110001) +
[00011011111010001110) + [11121011111010001110) + |22201011111010001110) +
[11100100010110101110) + |22210100010110101110) + |00020100010110101110) +
[11101011101001010001) + |22211011101001010001) + |00021011101001010001) +
[12220100100001110100) + |20000100100001110100) + [01110100100001110100) +
[12221011011110001011) + |20001011011110001011) + |01111011011110001011) +
|01020100110010011001) + [12100100110010011001) + |20210100110010011001) +
|01021011001101100110) + [12101011001101100110) + |20211011001101100110) +
|22010100111101111011) + [00120100111101111011) + [11200100111101111011) +
|22011011000010000100) + [00121011000010000100) + [11201011000010000100) +
[11020101001010011110) + [22100101001010011110) + [00210101001010011110) +
[11021010110101100001) + [22101010110101100001) + [00211010110101100001) +
[10120101001010100111) + |21200101001010100111) + [02010101001010100111) +
[10121010110101011000) + |21201010110101011000) + [02011010110101011000) +
|02200101001011101001) + [10010101001011101001) + |21120101001011101001) +
|02201010110100010110) + [10011010110100010110) + |21121010110100010110) +
|21110101110101100110) + [02220101110101100110) + [10000101110101100110) +
|21111010001010011001) + [02221010001010011001) + [10001010001010011001) +
|20020110000111001111) + [01100110000111001111) + |[12210110000111001111) +
|20021001111000110000) + [01101001111000110000) + |12211001111000110000) +
|01000110100010010111) + [12110110100010010111) + |20220110100010010111) +
|01001001011101101000) + [12111001011101101000) + |20221001011101101000) +
|02120110101101001100) + [10200110101101001100) + |21010110101101001100) +
|02121001010010110011) + [10201001010010110011) + |21011001010010110011) +
|20100110111110100000) + [01210110111110100000) + |12020110111110100000) +
|20101001000001011111) + [01211001000001011111) + [12021001000001011111) +
|20110111011000010100) + [01220111011000010100) + [12000111011000010100) +
|20111000100111101011) + [01221000100111101011) + [12001000100111101011) +
|02110111011001001000) + [10220111011001001000) + [21000111011001001000) +
[02111000100110110111) + |10221000100110110111) + |21001000100110110111) +
[11010111011001110011) + |22120111011001110011) + [00200111011001110011) +
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[11011000100110001100) + |22121000100110001100) + |00201000100110001100) +
|22020111100100001011) + [00100111100100001011) + |11210111100100001011) +
|22021000011011110100) + [00101000011011110100) + |11211000011011110100) +
|21220111110110010000) + [02000111110110010000) + [10110111110110010000) +
|21221000001001101111) + [02001000001001101111) + [10111000001001101111).

Example 4. Three-uniform states of the systems 4° x 22, 4* x 24, 43 x 26, 42 x 28 and 4' x 219,
|p4502) = |0000000) + [0122001) + [0233010) + [0311011) + |0212100) + [0330101) + [0021110)
[0103111)+]0323200)+|0201201) +|0110210)4]0032211)+4|0131300)+|0013301) +]0302310) +|0220311
[1111101)+]1033100)+|1322111)+|1200110)+]1303001)+|1221000)+|1130011)+]1012010) +|1232301
[1310300)+]1001311)+|1123310)+|1020201) +]1102200) 4 |1213211)+[1331210) +]2222210) +|230021 1
|2011200)+]2133201) +|2030310) +|2112311) 4]2203300)+]2321301)+]2101010) +|2023011) +|2332000
|2210001)+]2313110)+|2231111) +|2120100) 4 |2002101)+[3333311)+|3211310)+|3100301) +|3022300
[3121211)+]3003210) +|3312201) +|3230200) + )+ Y+ Y+ Y+
[3320010) + |3031001) + |3113000).
[4424) = |00000000) 4 |01220001
|01030111) 4 |03231000) + 02011001
|02201111)+(11110101) +]10330100
[10120010) 4 |12321101) + 13101100
[13311010) 4 |22221010) + |23001011
) )
)+ )+
) )
).

+
)+
)+
)+
)+
)+
|3010111)+[3132110)+|3223101) +|3301100) +|3202011) +
+102330010) +[03110011
+01101010) + 00321011
+[13220111) + (12000110

) +102120100
)
)
+10011111) + 11231110
)
)
)+
)

+1]01311100
+113030001
+110201001
+1]20301110
+]23130110

31211011
+132020011

+(03300101) 400210110
+(00131101) 4 |03021110
+112210000) 4 |11300011
+[11021000) 4 |12131011
+(20111000) 4 21331001 )
+123320000) 4 22100001 )
131001101) + [30221100) + )+
+(32230101) 4 |33010100 )

+[21121111) + 22031100
+(22310111) + |21200100
+130031010) + 33121001
+[33200010) + 30310001

23211101) + [21010010) 4 20230011
120020101) + [33331111) 4 32111110) +
132301000) +[30100111) + 31320110
131130000
ldg3a6) = |000000000) 4 [012100001) + [023110010) + [031010011) + [021100100) + |033000101) +
002010110) + |010110111) + |032111000) + [020011001) 4 [011001010) 4 [003101011) + [013011100) +
001111101) + |030101110) + |022001111) + [111010101) + |103110100) + |132100111) + [120000110) +
1130110001) + |122010000) + [113000011) + [101100010) + [123101101) + [131001100) 4 100011111} +
112111110) + |102001001) + |110101000) + [121111011) 4 |133011010) 4 [222101010) + [230001011) +
1201011000) + |213111001) + |203001110) + [211101111) 4 [220111100) 4 [232011101) + [210010010) +
) ) ) ) ) ) )+

) ) ) ) ) )+

) ) ) ) ) )+

)

\/\/\/\/\/\/\/\/
\/\/\/\/\/\/\/\/
—_— — = T - —— =

)+
)+
)+
)+
)+
)+
)+
)+

1202110011) + [233100000) + [221000001) + [231110110) + [223010111) + [212000100) + [200100101
333111111) + |321011110) + [310001101) + [302101100) + [312011011) + [300111010) + 331101001
1323001000) + [301000111)
1303010001) + |311110000).

|h4205) = [0000000000)+[0110100001) + [0211110010) + [0301010011) + [0201100100) + [0311000101) +
10010010110)4-|0100110111)+|0310111000)+|0200011001)+(0101001010)+|0011101011)+|0111011100)+
10001111101)+]0300101110)+|0210001111)+|1101010101)+|1011110100)+|1310100111)+|1200000110)+
1300110001)+|1210010000)+|1111000011)+|1001100010)+|1211101101)+|1301001100)+|1000011111)+
1110111110)4|1010001001)+|1100101000)+|1201111011)+|1311011010)+|2210101010) +|2300001011) +
12001011000)4|2111111001)+|2011001110)+|2101101111)+|2200111100)+|2310011101)+|2100010010)+

+ [313100110) + |322110101) + |330010100) 4 [320100011) + 332000010
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12010110011)4|2311100000)4|2201000001)+|2301110110)+|2211010111)+|2110000100) 4-|2000100101) +
3311111111)4|3201011110)4|3100001101)+|3010101100)+|3110011011)+|3000111010)+|3301101001)+
3211001000)4|3001000111)+|3111100110)+|3210110101)+|3300010100)+|3200100011) +|3310000010) +
13011010001) + |3101110000).
|41210) = [00000000000) + [00110100001) 4 [01011110010) + [01101010011) + [01001100100) +

01111000101) + |00010010110) + [00100110111) + [01110111000) + [01000011001) + [00101001010) +
100011101011) + |00111011100) 4 [00001111101) + [01100101110) + [01010001111) + |10101010101) +
110011110100) + |11110100111) + [11000000110) + [11100110001) + [11010010000) + |10111000011) +
110001100010) + |11011101101) + [11101001100) + [10000011111) + [10110111110) + [10010001001) +
110100101000) + |11001111011) + [11111011010) + |21010101010) + |21100001011) + |20001011000) +
120111111001) + |20011001110) + |20101101111) + |21000111100) + |21110011101) + |20100010010) +
120010110011) + |21111100000) + |21001000001) + [21101110110) + [21011010111) + |20110000100) +
120000100101) + [31111111111) + [31001011110) + |30100001101) + [30010101100) + |30110011011) +
130000111010) + [31101101001) + [31011001000) + |30001000111) + [30111100110) + |31010110101) +
131100010100) + |31000100011) -+ [31110000010) + [30011010001) + [30101110000).

T T o o —— T D = o~
—_ — = T e — o~ =
T T o — —— T =

Example 5. By Table 1 in Ref. [22], we have an IrOA(ry, N,12,3) for N = 8 and every N > 12. Using
MOA(12,2,6'2!,3) = ((6) ®12,16® (2)), MOA(12,2,4131,3) = ((4) ®13,1,® (3)), MOA(12,3, 3122 3),
and Theorem [373, there exist an I'MOA(ry, N +ny +ng + 2ng, 12V~ (mtnetns)grignignzgnagnsg2ns 3)
and three-uniform states of the system 12N—(mtn2tna) s gni s gne 5 gnatns o gmit2ns gith 1 < py +
ng +ng < N for N =38 and every N > 12.

For the case of N = 8 and rn = 12%, we can obtain 164 IrMOAs from 164 non-negative integer
solutions to the inequation 1 < ni + ne +ns < 8.

For example, when ny + ny + ng = 1, we can obtain 8 IrMOAs as follows.

ni1 = 0,n2 = 0,n3 = 1, 'MOA(rg, 10, 1273122, 3),

n1=0,n2 = 1,n3 =0, 'MOA(rg, 9, 1274131, 3),

n1=1,n2 =0,n3 =0, 'MOA(rg,9, 1276121, 3).

When ny + na + ng = 2, we can obtain 6 IrMOAs as follows.

ni1 = 0,n2 = 0,n3 = 2, IMOA(rg, 12, 1263224, 3),

n1 = 0,n2 = 2,n3 = 0, I'MOA(rg, 10, 1264232 3),

n1 = 2,n2 = 0,n3 =0, I'MOA(rg, 10, 1266222, 3),

ny = 0,n2 = 1,n3 = 1, ITMOA(rg, 11,126413222 3),

n1 = 1,n2 = 0,n3 = 1, 'MOA(rg,11,125613123,3),
n1=1,n2 = 1,n3 =0, 'MOA(rg, 10, 1266413121 3).
When ny + no +ng = 3, we can obtain 10 IrMOAs as follows.
n1 = 0,n2 = 0,n3 = 3, ITMOA(rg, 14,1253326,3),
n1 = 0,n2 = 3,n3 = 0, ITMOA(rg, 11, 1254333, 3),
n1 = 3,n2 = 0,n3 =0, 'MOA(rg, 11, 12°6323,3),
n1=0,n2 = 1,n3 = 2, 'TMOA (rg, 13, 125413324 3),
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n1 = 1,n2 = 0,n3 = 2, 'MOA(rg, 13,12561322°,3),

n1=1,n2 = 2,n3 =0, TMOA(rg, 11, 1256423221 3),

ny = 0,ns = 2,13 = 1, 'MOA(rs, 12, 125423322, 3),

n1=2,n2 =0,n3 =1, ’TMOA(rg, 12, 125623124, 3),

n1=2,n =1,n3 =0, TMOA(rg, 11, 12562413122 3),
n=1,ns = 1,13 = 1, 'MOA (rs, 12, 12561413223 3).

When ny + no + ng = 4, we can obtain 15 IrMOAs as follows.
n1 = 0,n2 = 0,n3 = 4, 'MOA(rg, 16, 1243428 3),

n1 = 0,n2 = 4,n3 = 0, 'MOA (rg, 12, 1244434 3),

n1 = 4,n2 = 0,n3 = 0, 'MOA(7g, 12, 1246424, 3),
ny=0,ns = 1,n3 = 3, 'MOA(rs, 15, 124413126, 3),
n1 = 1,ny = 0,n3 = 3, ’TMOA(rg, 15, 124613327, 3),
n1 = 1,n2 = 3,n3 =0, TMOA(rg, 12, 1246433221, 3),
ny = 0,ns = 3,n3 = 1, IMOA(rs, 13, 121433122, 3),
n=3,ms = 0,n3 = 1, 'MOA(rs, 13, 124633125, 3),
n1=3,n2 = 1,n3 =0, TMOA (rg, 12, 12463413123 3),
n1 = 0,n2 = 2,n3 = 2, TMOA (rg, 14, 124423424 3),
n = 2,ms = 0,n3 = 2, IMOA (s, 14, 124623226, 3),
n = 2,ns = 2,13 = 0, IMOA (s, 12, 12462423222, 3)
n1=1,ny = 1,n3 = 2, ’TMOA (rg, 14, 1246413325 3),
n1=1,ny =2,n3 = 1, 'TMOA (rg, 13, 1246423323 3)
ny =2,n2 = 1,n3 = 1, TMOA(rg, 13, 12462413224, 3).
Similarly, when ni + ne +nsg = 5,6,7,8, we can obtain 21, 28, 36, and 45 IrMOAs, respectively.

7

)

Example 6. Let k =4, di; = 7, do1 = 8 in Theorem[Z.8 We can obtain an IrOA(56%,8,56,4) and a
four-uniform state of eight qudits (d = 56) from an OA(7%,8,7,4) and an OA(8%,9,8,4). Take dia =7,
doo =4, dzo =2 and di3 =7, dog = dz3 = dyz3 = 2 and d14 = 14, dogy = 4 and di5 = 14, dos = dz5 = 2
and dyg = 28, dog = 2, and t = 6. Then, we can obtain the following results.

When ny = 1 and no = ... = ng = 0, we obtain an IrMOA(564,9,5678'7%,4) and a four-uniform
state of the system 567 x T x 8.

When ny = 1 and ny = nz = ... = ng = 0, we obtain an IrMOA(56%,10,567714121 4) and a
four-uniform state of the system 567 x 7! x 41 x 21,

Whenny =1, ng = 1, and ng = ... = ng = 0, we obtain an IrMOA(56%,11,56°8172412! 4) and a

four-uniform state of the system 56% x 8 x 72 x 41 x 21,
The inequation 1 < ny 4+ ngy + -+ + ng < 8 has many solutions of n; for i = 1,...,6. From these
solutions, we can obtain all IrMOAs, which are provided in the Supplementary information. Then, we

have the corresponding four-uniform states.
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Appendix C: Tables

Table 1. Two and three-uniform states of heterogeneous systems obtained
from IrOA(r, N,d, k) in Table 1 of Ref. [22]

k| d t duy N k-uniform states of N =N+
(v=1,2,...,t the system Z; 1(mj —1)n;
u=1,2,...,my) dN (nat-tne) o dn1
xdpt ><
d?tt X drrftt
4 1 di1 = dog = N =6, AN=11 5 92m N' >7
N >8
6 1 diy =3, do =2 N =8, | 6V x 3m x2m N'>9
N > 12
8 3 di1 =4, doy = 2; N>6 {N=(ni+natna) N' >7
diz = dag = d32 = 2; 4 x gmitdnatdns
3 dig=...=dy3 =
9 1 di1 = do1 = 3. N>6 9N —m1 32 N' >7
10 1 diy =5, dog =2 N =8, | 10V "t x ™ x 2™ N’ >9
N > 12
12 3 | di1 =6, dog = 2; N =38, | 12N-(utnztns) N' >9
dio =4, dyg = N > 12 | x6™ x 42
dizg = 3, dog = d33 = 2. x 32 ns 5 gnit2ns
p" 1 d11 =p" , do1 = p"2, N>6, | dV"'d}dy N' =1
ni+nh=n
didy | 1 | di=dy, doy = do, N =8, [ d"Ididy; N'>9
N>12 | d didé % g
ddidL; BPd3ds
4 2 | dyg =do =2; N>4 | 4N- <”1+"2>>< N’ >5
dig = dyo = d3p =2 22na+3n2
6 1 di1 =3, dog = 2. N>5 6V % 3™ x 2M N'>6
8 9 | din=4, don =2; N >4 | 8N-(utnatFno) N >5
dig =4, dog = d32 = 2; gratetna i 2%,
9 d13 =4, dog = d3z = dy3 = 2; T =mn1 + 2ns+
dig=4,doy = ... =dsg = 2; 3ng + 4ny + 3ns+
dis = dos = d3s5 = 2; 4ng + bny + 6ng+
dlﬁ =...= d46 = 2,’ 77’Lg
diz=...=ds7r =2;
d18:-- :d68:2{
9 3 di1 =doy = 35 N >4 N =(niFnatna) N' >5
di2 = daz = dz2 = 3; 32mitnztdns
10 1 di1=5,dyy =2 N =4, | 10V~™ x 5™ x 2™ N'">5
N>6
12 | 12 | di1 =6, do = 2; N>4 | 12N-atmetFmz) [ N > 5
dio =6, doo = d3o = 2; X GM T2 5 4n3 %
diz = 4; dos = 3; 3nstnatns+ne y o
dig =3, dog = d3q = 2; r =mn1 + 2ns+
dis =3, dos = ... =dy5 = 2; 2n4 + 3ns + 4ng+
dig = 3, dog = =dss = 2; 6n7 + Tng + 8ng+
di7 = =dgr =2; Inig + 10n11 + 11nq9
dig =+ =dm =2;
dig =+ =dgg =2;
dyi0="---=dg10=2;
1,11 = - = dio,11 = 2;
1,12 = =di1,12 = 2;
fife |1 [ dii=fi1,do = fo, N>4, [d"flf5; N’ >5

Note: In the column headed “d”, p > 4 is a prime, n # 1, dids is not a prime power and f1fo # 6.
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Table 2. Resulting two and three-uniform states consisting of N/ < 22

heterogeneous subsystems from Table [

k | N' | k-uniform states
7 ¢45><22>7 ¢85><41><21> 95><32>
8 ¢44><24>7 ¢84><42><22>; 94><34>
9 ¢67><31><21>: ¢43><26>7 47><22>: ¢83><43><23>: ¢93><36> ¢107>< 1><21> ¢127><41><31>
3 | 10 | |Pesx32x22), |Pazx28); [Pasx21), [Ps2xatx24), [P92x38), [P106x52x22); [P126x42x32)
1T | [Pe5x33x28), [Pa1x210), [Pasx26), [P81x45x25), [Po1x310), [P105x53x23) s [P125x43x33)
12 | 96t x34x21), [Patx28), [Pr00x54x24), [P124x64x24), [P124xa1%34), |P126x32x21)
13 | [de11x31x21), [Pa3x210), [P63x35%25) s [P108x55x25 ), [P123 x65x25) 5 [P128x45x35)
1] | |de12x31x21), [Pazx212), [P62x36%26); [P102x56x26), [P122 x66x26) s [P122 %46 x36), [P125 %33 % 26)
15 ¢613><31><21>: ¢41><214>> ¢61><37><27>: ¢83><212>> |¢101><57><27>: |¢121><67><27>: |¢121><47><37>
16 | [Peraxaixar), [P3sx28), [P5sx2s), [Pesxas), [Pasx3s), [P121x31%28)
17 | |P615x31x21 )5 [P107x55%25 ), [P127 x 65 x 25
18 | 9616 x31 %21 ), |P106x56x26) s [P126 x66%26 ), |P123 %35 x210)
19 | |d617x31x21 )5 [P105x57x27), [P125 x67x27)
20 | [P6r8x31x21); [@101x58%28), [P124x68x28), [P122 x36x212)
21 | |@61ox31x21), [9103x59%29) s [P128x69x29)
22 | [P620x31x21)s [9102x510%210), [P122x610x210), [P121 %37 x214)
5 123><41><31>; 103 x5! x 21
[ 124><41><31>; 43 %23/, 64><31><21>7 ¢102><52><22>7 |¢123><61><22>; |¢122><42><32>
7 125><41><31>; 44><23>7 63><32><22>7 93 %34/, 101><53><23>; 121 x43 x33
2 8 126><41><31>; ¢42x26>7 62><33><23>7 ¢83><41><24>; |¢122><62><24>7 |¢123><31><24>
9 27><41><31>; ¢43x26>7 61 x 34 x24
10 128><41><31>; 41><29>7 83><27>; |¢92><38>7 |¢121><63><26>
11 129><41><31>; (b42><29>
12 ¢121U><41><31>; ¢82><42><28>; |¢122><32><28>
13 ¢1211><41><31>; 41 x 212/, 91 x 312
14 212><41><31>; ¢123><211
15 | [P1213x41x31)s | P61 x37x27), [P101 x57x27)
16 | [P1o14xa1x31), |[Pg2x214), P81 xasx212), P12t %38 212)
17 | [¢1215xa1x31) s | P61 x38x28), [P101 x58 x28)
18 | [P1216 xa1x31)s [P39%29), [P50x29)
19 1217 x41 x31), [P61x39%29) s [P10! x59x29)
20 | |P1218x41x31), |P310%210), [P5105210
21 | |@1219x41x31), [P61x310%210), [P101 x510x210)
22 | |P1220x41x31), [Pg1x221), [P311x011), [P511y011)

Table 3. An I'MOA(24,a + b + ¢ + d + ¢€,1296°4392¢,2) and the corresponding two-uniform states.
Take the MOA(24,21,4'2%°,2), MOA(24,13,6'4'2'1,2)), and MOA(24,15,4'312'3.2) in [53] whose
MDs are 11, 6, and 6, respectively. From LemmalZ2, we can obtain an ItMOA (24,1 +e,4'2¢ 2) for e =
12,...,20, an IrtMOA(24,2 + e,6%412¢ 2) for e = 8,9,10,11, and an IrMOA(24, 15,4323 2). More-
over, in Theorem[3.9, let A = MOA(24, 13,1222 2) = [A1, As] = [(12) ® 02, D(12,12,2) & (2)], where
MD(As2) = 6 and D(12,12,2) is from [53]. Then, we can obtain the other IrMOAs including a special
IrMOA (24,9, 328 2) by replacing the 12-level column by an MOA(12,5,32%,2), an MOA(12,2,4'31,2),
and an MOA(12,3,6%22,2

), respectively.

IrMOA (24, 1296°4°372¢, 2) Two-uniform states
a b C d € ¢12a6b4c3d25>
1 8,9, 10, 11, 12 | |$12125), [P12129), [@121910), [P191211), [P121012)
1 9710711712713714 ¢6129>7 ¢61210>7 |¢612”>7 |¢61212>7 |¢61213>7 |¢61214>
1 9,10,11,,20 ¢4129>, 41210 g eeey 41220
1 8,9,10,. . ,16 ¢3128>, ¢3129>, |¢31210>, ey |¢31216>
1)1 8,9,10,11 Peraros), |Peraros), [Pera1910), [Peraron)
11 1]91011,12,13 Pa13199), [Par31910), [Pargi011), [Parg1912), [Pa1g1918)
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Table 4. Selective I'MOA(36,12996°493°27 | 2) and corresponding two-uniform states. By using D(12,
12,3) in [55)], we have an MOA(36,12'3'2,2) = [(12) & 03, D(12, 12, 3) & (3)], where MD(D(12,12,3) &
(3)) = 8. Then, by Theorem [, we can obtain many IrMOAs by using any subarray of OA(12,21,2),
MOA(12,3%24,2), MOA(12,4'3',2), and MOA(12,6'22,2) to replace the 12-level column. By Theo-
rem [T8, we can construct an I'MOA(36,3°2™,2) for m = 8,9,10,11 and an IrMOA(36,3%2™,2) for
m = 8,9,10,11 from the MOA(36,2°3%62,2) in [55]. By Lemma and the known MOAs of size
36 in [55], we can obtain an IrMOA(36,9'2™,2) for m = 13,14,15,16 from the MOA(36,9'216 2);
an IrMOA(36,3'2™.2) for m = 17,...,27 from the MOA(36,3'227,2); an IrMOA(36,3%2™,2) for
m = 15,...,20 from the MOA(36,3%22°,2); an IrMOA(36,6'32™,2) for m = 13,...,18 and an
IrMOA(36,6'2™, 2) for m = 14,15,...,18 from the MOA(36, 613128 2); an IrMOA(36,3%2™,2) for
m = 11,12,...,16, an I'MOA(36,332™ 2) for m = 12,13,...,16, an IrMOA(36,3%2™,2) for m =
13,14,...,16, and an IrtMOA(36,3'2™,2) for m = 14,15,16 from the MOA(36, 34216, 2).

IrMOA (36, 1299°6°473°27  2) Two-uniform states
alblcld]e i D120 9v6cadzear)
_Z 7,8,...,12 ¢12137>, ¢12138>, ey |¢121312>
1 13,14,15,16 ¢91213>, ¢91214>, |¢91215>, |¢91216>
1 14,15,,18 ¢61214>, ¢61215>7 ERY) |¢61218>
1 1 13,14,...,18 ¢6131213>, |¢6131214>, ceay |¢6131218>
1 7,8,...,12 Pe137), [Peias), - .., [Perzie
_Z 7,8,...,12 _Z ¢613721>, ¢613821>7 ey ¢6131221>
_Z 7,8,...,12 2 ¢613722>, ¢613822>7 ey ¢6131222>
1 7,8,...,13 ¢4127>, |(b4128>, Ry |¢41213>
1 14,15,,27 31214>, ¢31215>, ERY) ¢31227>
2 13,14,. ‘. ,20 ¢32213>, ¢32214>, C ¢32220>
3 12,13,,16 ¢33212>, ¢33213>, ey ¢33216>
4 _Z_Z 12 ,16 ¢34211>, ¢34212> ey ¢34216>
o 8,9,10,11 Ga598), |P3599), |Pa5910), |P35911)
6 8 9 10 11 ¢3628>, ¢3629>, ¢36‘10>, ¢36211>
7 1,2, ,11 ¢3721>, ¢3722>, Ceey ¢37211>
8 1,2,...,11 ¢3821>, ¢3822>, ey ¢38211>
.9 1,2,.. ,11 ¢3921>, @3922>, ey ¢39211>
10 1,2,...,11 ¢31021>, 31022>, ey ¢310211>
11 1,2,...,11 ¢31121>, 31122>, RS ¢311211>
12 1,2, ,11 ¢31221>, ¢31222>, ¢312211>
13 1,2,34 ¢31321>, ¢31’322> |¢31'§2'§> |¢31’324>

Note: We can further obtain a large number of IrMOAs from the other known MOAs in [55].
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Table 5. IrMOA(72,12964°3%2°,2) and corresponding two-uniform states
IrMOA (72, 1296°4°392¢, 2) Two-uniform states
C d (& ¢12a6b403d28>

$12166

¢1216531>: |¢121653121>

$12165), |¢ 216521

G1216132); [P191693201), ¢121643222>

1216431 ); [P191693101), [P1o16a3192

¢12164>: |¢1216421>7 |¢1216422

¢121633321>7 ¢121633322>7 ¢121633323>

¢121633221>7 ¢121633222>7 121633223>
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The IrMOAs in Table [l are constructed as follows.

We can obtain Ay = OA(72,6,6,2) = D(12,6,6) & (6) with MD(Az) = 4 > 3, where D(12,6,6)
is given in [53] and @ is the Kronecker product with multiplication replaced by the summation on the
group Zg. Let A = MOA(72,7,1216°,2) = [(12) ® 06, D(12,6,6) & (6)]. We have MD(A) = 5. So it is
an IrMOA (72, 7,12165, 2).

Let s = 2 and By = B3 = By = Bs = Bg = By = MOA(6,2,3'2!,2). By Theorem B.6] we have the
following four cases.

(1) Take B; = OA(12,11,2,2). Then, we have an I'MOA(72,5 + 217023 Uw + V1 + V12 + Voa,
65 S hma tw V1 3v129v22 330 5 w2l s e 2) for 0 < vy < 11, 0 < w12, v22,u3, U4, ..., uyr < 1. More
precisely, we have an Ir'MOA (72,6 + ¢,6°312¢,2) for e = 0,1,...,12 and an I'MOA(72,5 + ¢, 6°2¢, 2) for
e=1,2,...,12; an I'MOA(72,6 + ¢,6%322¢,2) and an I'MOA(72,5 + e,6%312¢,2) for e = 1,2,...,13;
an IrMOA (72,6 + e, 633%2¢,2) and an I'MOA(72, 5+ e,63322¢,2) for e = 2,3,...,14; an 'MOA(72,6 +
e,62342¢ 2) and an I'MOA(72,5 + e,62332¢,2) for e = 3,4,...,15; an 'MOA(72,6 + ¢,613°2¢,2) and
an IrtMOA(72,5 + e,613%2¢,2) for e = 4,5,...,16; an IrMOA(72,6 + ¢,352¢,2) and an IrMOA(72,5 +
¢,352¢,2) for e = 5,6, ..., 17,

(2) Take B; = MOA(12,5,3'2% 2). Then, we have an IrMOA(72,5 + szzg Uy + V11 + v21 +
V19 + Vgg, 657 L= Yuw FUi1+v12 QU1 +v22 33T g w93l s ww 2) for 0 < vy < 1,0 < vy < 4and 0 <
V12, V22, U3, Us, ..., ur < 1. For details, we have an IrMOA(72,7 + e,6°3%2¢,2) for e = 0,1,...,5, an
IrMOA(72,7 + €,6%332¢,2) for e = 1,2,...,6, an I'MOA(72,7 + e,6332¢,2) for ¢ = 2,3,...,7, an
IrMOA(72,7 + ¢,623%2¢,2) for e = 3,4,...,8, an 'MOA(72,7 + ¢,61352¢,2) for e = 4,5,...,9, and an
IrMOA(72,7 + ¢,372¢,2) for e = 5,6,. .., 10.

(3) Let B; = MOA(12, 2,43, 2). Consequently, we have an IrMOA (72, 5"'22;:3 Uy +V11+021 F012+
Vgg, 657 Zioms Uw 4V11 3Ua 12 QU233 s uwd s uw 9) for 0 < vy1, Va1, V12, Vaz, Us, Ua, - - ., ur < 1. Then,
the arrays I'MOA (72,8 + e,6541322¢,2), ItMOA(72,7 + ¢, 6°413'2¢ 2), and IrtMOA(72,6 + ¢, 6°412¢ 2)
can be obtained for e = 0, 1.

(4) Let By = By = MOA(6,2,3'2%,2). Then, we have an IrMOA(72,5 + 2171_4 Uy + V11 + Vo1 +
V12+v22, 12164 Xhma %o 3U114012 9U21+022 3300 g Uw 9Nl mg Y ,2) for 0 < w11, Va1, V12, Vo2, Ug, Ug, . - ., U7 < 1.
Thus, we have an IrMOA (72,7 + e, 12164322¢,2), an I'MOA (72,6 + e,1216*312¢,2), an I'MOA(72,5 +
e, 1216%2¢ 2) for e = 0,1,2; an IrMOA(72,7 + e,12163332¢,2), an ItMOA(72,6 + e, 12163322¢,2), an
I'MOA(72,5 + €,1216%312¢,2) for ¢ = 1,2,3; an I'MOA(72,7 + e, 12162342¢,2), an IrMOA(72,6 +
¢,121623%2¢,2), an I'MOA(72,5 + ¢,121623%2°,2) for e = 2,3,4; an IMOA(72,7 + ¢,12'6392¢,2),
an IrMOA(72,6 + e,12161342¢,2), an IrMOA(72,5 + ¢,12161332¢ 2) for e = 3,4,5; an I'MOA(72,7 +
e, 121362¢ 2) an I'MOA(72,6 + e,121352¢,2), an I'tMOA(72,5 + ¢, 121342¢ 2) for e = 4,5, 6.

Replacing the 12! by 413!, we can obtain an IrMOA(72,6 + 2171_4 Uy + V11 + V21 + V1o + Voo,
413164 =g uw 3U11+0129U21+v22 3300, g U 93 —s e 2) for 0 < wiy,v21, V12, Va2, U3, U, . - ., u7 < 1. Then,
we have an IrMOA(72,8 + e,6%41332¢ 2), an I'MOA(72,7 + e,6%413%22¢2) and an IrMOA(72,6 +
e,6%41312¢ 2) for e = 0,1,2; an I'MOA(72,8 + e,63413%2¢ 2), an I'MOA(72,7 + e,6341332¢,2) and
an IrMOA(72,6 + e,6341322¢,2) for e = 1,2,3; an IrMOA(72,8 + ¢,6241352¢,2), an I'MOA(72,7 +
e,6241312¢ 2) and an IrMOA(72,6 + e, 6241332¢ 2) for e = 2,3,4; an I'MOA(72,8 + ¢,6141352¢ 2), an
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IrMOA(72,7 + ¢,6'413%2¢,2) and an IrMOA(72,6 + e,6'413%2¢ 2) for e = 3,4,5; an IrtMOA(72,8 +
e,41372¢ 2), an I'MOA(72,7 + e,41352¢ 2) and an IrMOA(72,6 + ¢,4'3°2¢,2) for e = 4,5, 6.

Similarly, replacing the 12! by 2% for 6 < u < 11, we can obtain an IrMOA (72, 4+u+ EZU:4 Uy +011+
Va1 + V1a + Vg, 2464 = e JU11FVI2 Q21 FV22 35T g U 22 0—s ww 2) for 6 < u <11, 0 < vy, vo1, V12, V22,
U3, Ug, .. .,ur < 1. Then, we have an IrMOA(72,4 + e,6%2¢,2) for e = 6,7,...,13; an I'MOA(72,4 +
e,63312¢.2) for e = 7,8,...,14; an I'MOA(72,4 + ¢,62322¢,2) for e = 8,9,...,15; an I'MOA(72,4 +
¢,61332¢,2) for e = 9,10, .. .,16; an I'MOA(72,4 + ¢, 342¢,2) for e = 10,11, ...,17.

Let s = 1. We have the following two cases.

(1) Take B; = OA(12,11,2,2), MOA(12,5,3'24,2), MOA(12,2,4'3",2) and MOA(12,3,6'22,2),
respectively. We have an IrMOA (72,6 + ¢, 652¢,2) for e = 1,2,...,11; an 'MOA(72,7+¢,653'2¢, 2) for
e=0,1,2,3,4; an I'MOA (72,7 + e,6%413¢,2) for e = 0, 1; and an IrMOA(72,7 + ¢,672¢,2) for e = 1, 2.

(2) By taking B; to be an MOA(6,2,3'2!,2) we find an IrMOA(72,7 + e,12'6°312¢,2) and an
IrMOA(72,6 + e,121652¢, 2) for e = 0, 1. [ |
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Supplementary information for “Quantum k-uniform states for
heterogeneous systems from irredundant mixed orthogonal

arrays”

IrMOAs obtained in Example 6.
IrMOA(56%,9,56728'2 4), IrMOA (56, 11,56°14%43  4), IrMOA (56, 12, 56°28'8' 72422, 4),
IrMOA(56%, 10, 5671422, 4), IrMOA(56%, 13, 565282725 4), IrMOA(56%, 13, 565148724123 4),
IrMOA (56,9, 56714'4", 4), IrMOA(56%, 14, 56°28'147'2°  4), IrMOA(56%,12,56514'8'724%2"  4),
IrMOA(56%,11,5677'23,4), IrMOA (56%, 15,56°142727, 4), IrMOA (56%, 14, 56°8'73412% 4),
IrMOA (56%,10,5677'4'2  4), IrMOA(56%,13,56528'147'4'2* 4),  IrMOA(56%,13,56°8' 734722 4),
IrMOA(56,9,5678' 7", 4), IrMOA (56, 14, 56°14%7'4'2° 4), IrMOA (56, 11, 56°28'827%2'  4),
IrMOA (56%, 10, 56528222, 4), IrMOA(56%,13,56°14%714%23  4), IrMOA(56%,12, 56514827222 4),
IrMOA (56,11, 56°28142% 4), IrMOA (56%, 15, 56°281 7227 4), IrMOA (564, 11, 56°14'827%4!  4),
IrMOA (56%,12,56°14%2%, 4), IrMOA (56%,16,5651417228 4), IrMOA (56%, 13, 56827323 4),
IrMOA (56%,10,56°28' 141412 4), IrMOA (56%, 15,56°14'72412° 4), IrMOA (56%, 12, 5658273421 4),
IrMOA(56%,11,56%14%4'22  4), IrMOA (56, 17, 56°732°, 4), IrMOA (56,11, 56°8372, 4),
IrMOA (567, 10, 56°14%42, 4), IrMOA(56%,12,56°282714123 4), IrMOA (567,12, 56128124, 4),
IrMOA (56%,12,56528'7'2% 4), IrMOA(56%,13,56°28'14'7'4'2* 4), IrMOA(56%,13,56*28%14'2° 4),
IrMOA (564, 13,56°1417125 4), IrMOA (56%, 14, 56%142714125 4), IrMOA (564, 14, 5628214225 4),
IrMOA (56%,12,56514' 714123 4), IrMOA (56%,12,56°28'14' 714222 4),  IrMOA(56%, 15,56*28'14327 4),
IrMOA (56%, 14, 56°722°  4), IrMOA (56%,13,56°14%714%23 4), IrMOA (56%, 16,56%14%28  4),
IrMOA (56, 11,5628 714122 4), IrMOA(56%,12,56°14%71 432" 4), IrMOA(56%,12,56%28%14'4'23 4),
IrMOA (56, 12,5614 714123 4), IrMOA(56%, 14, 56°28'72412°  4), IrMOA(56%, 13, 56282142424 4),
IrMOA (564, 11,56%141 714221 4), IrMOA (56%, 15,56%14' 724125 4), IrMOA (56%, 14, 5628114341 2° 4),
IrMOA (56%,13,56°724'24 4), IrMOA (56%, 14,56°14'724%2* 4), IrMOA (56%, 15, 56%14%4'25 4),
IrMOA (56%, 12, 56°724%22 4), IrMOA (56%, 16, 565734127 4), IrMOA (56%, 12, 56*28%14%4%22 4),
IrMOA (567, 10,56°28'8' 712" 4), IrMOA(56%,13,56°28' 724223 4), IrMOA (56,13, 562811434223 4),
IrMOA(56*,11,56°14' 81722 4), IrMOA (56%, 14, 56°141724%2% 4), IrMOA (56*, 14, 56*14*422%  4),
IrMOA (564,10, 56%14'8' 7141 4), IrMOA (56%,13,56%14' 724322 4), IrMOA (56%, 12, 56281143432 4),
IrMOA (56%,12,56°8 7223 4), IrMOA (56%, 15, 565734725 4), IrMOA (56%,13,56%14%4322 4),
IrMOA (56%, 11,5658 72421 4), IrMOA (56%, 14, 565734323 4), IrMOA(56%,12,56*14*4% 4),
IrMOA (56%, 10, 568272, 4), IrMOA(56%,11,56°2828' 7122 4), IrMOA(56%, 14, 5672837125 4),
IrMOA (567, 11, 56528323, 4), IrMOA(56%,12,56°28'14'8'7'23 4),  IrMOA(56%,15,56*28%14'7'27, 4),
IrMOA(56%, 12, 56°28%142% 4), IrMOA (56%,13,56°1428 7124 4), IrMOA (56%, 16, 56281142728 4),
IrMOA (56%,13,56528'1422° 4), IrMOA (56%,11,56°28'14'8' 714121 4), IrMOA(56%,17,56*143712° 4),
IrMOA (56%, 14, 56514%2°, 4), IrMOA (56%, 12, 5651428714122 4), IrMOA (56%, 14, 56282147425 4),
IrMOA (56, 11, 565282144122 4), IrMOA(56%,11,56°14%8' 7142 4), IrMOA(56%, 15, 5672811427425 4),
IrMOA (56,12, 565281424123 4), IrMOA(56%,13,56°28'8' 722 4), IrMOA(56%, 16, 561143714127 4),
IrMOA (56%, 13, 56°143412%  4), IrMOA (56%, 14, 56%14'8 7225 4), IrMOA (56%, 14, 56*28 1427422 4),
IrMOA(56%, 11, 56°28' 142422 4), IrMOA (56, 13,56°14'8' 724123 4), IrMOA (56, 15, 5614%7'4%2° 4),
IrMOA(56*,12,56°14%4222  4), IrMOA (56, 15, 56°8'7%2°, 4), IrMOA (56, 14, 56143714323 4),
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IrMOA (56%, 16, 5672827228, 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
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IrMOA (56*
IrMOA (56*
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IrMOA (56*
IrMOA (56*
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IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,17,5642811417229 4),

,18,56%14%7%219 4),
,16,56%2811417%4127,
,17,56%14%7%4128 4),
,16,56114%7%4225 4),
,18,56428173210 4),
,19,56%141 7321 4),
,18,56%141 734129 4),
,20,561742'2 4),
,13,56128%71412% 4),
,14,56428%141 714125,
,15,56%281142714126,
,16,56%143714127 4),
,13,564282141714293,
,14,564281142714294,
,15,564143714225 4),
,13,56%28114%714322,
,14,56%143714323 4)
,13,56714%714121 4),
,15,56128%7%4125 4)
,16,564281141724127
,17,56%14%7%4128 4),
,15,56%281141724225,
,16,56114%7%4225 4),
,15,56714%7%432% 4),
,17,564281 734128 4),
,18,56%141 734129 4)
,17,56%141734227 4)
,19,56171421° 4),
,14, 561282724224 4),
,15,564281141724225,
,16,56%14%7%4225 4),
,14,56%28'141724323,
,15,56114%7%432% 4)
,14,56%14%7%4122 4),
,16,564281734226 4),
)
)

)

)

)

,17,564141734227 4
,16,56%141734325 4
,18,561714%28 4),

,15,561281 734324 4),

)

)

IrMOA (56%,16,56*14'73432°% 4),

4)7

4)7
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4)7
4)7
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4)7

IrMOA (564, 15, 56*141734%23 4),

(
IrMOA (56*
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(

,17,56474432° 4),
,16,56%744%2% 4),
,12,56428%817123 4),
,13,56128%14'81 712 4
,14,56128'142817125 4
,15,564143817125 4),

4),
4),

,12,56428%14181 714122 4
,13,56%28114281 714123 4

,14,56*14381 714124 4

4),

,12,56428114281 714221 4

,13,56414381714222 4
,12,56%14381 7143 4),
,14,56*28%817225 4),
,15,56128'14'817226 4
,16,56114%817227 4),

4),

4),

.14, 56128114181 724124 4

,15, 5614281724125 4
,14,56%14281724%23 4
,16,56128'817327 4),
,17,56114'817328 4),
,16,5614181734126 4
,18,56*817429 4),

,13, 5628281724123 4

4),
4),

4),

4),

,14,56%28114181 724124 4

,15,56414281724125 4

4),

,13,56128114181724222% 4

,14,56%14281724%23 4
,13,56%14%817%4321 4
,15,5612818173412° 4
,16,56114'81 73426 4
,15,561418173422% 4
,17,56*81 744127 4),
.14, 5628181734223 4
,15,56114'81 73422 4
.14, 5614181734322 4
,16, 56481744225 4),
,15,56*81 74323 4),
,12,56*282827222 4),
,13,56128'14'8%7%23 4
,14,56%14%82722% 4),

4),
4),
4),
4),
4)

)

4),
4),
4),

4),

4),

4),

4),

4),

4),

4),

IrMOA (56%, 12, 5628114827241 2" 4),

IrMOA (56%, 13, 56*14%827%4122 4),
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IrMOA (56*
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IrMOA (56*
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IrMOA (56*
(

,12, 564147827242 4),
,14,56%28'82732% 4),
,15,56%14'827325 4),
,14,56114'82734 23 4),
,16,56182712° 4),
,13,5628182734122 4),
,14,5614'82734123 4),
,13,56%14'82734%2 4),
,15,56182714124 4),
,14, 56782714722 4),
,12, 564281837321 4),
,13,56%14'837322 4),
,12,56*14'83734" 4),
,14,561837123 4),
,13,56%8371412! 4),
,12,5648%7% 4),
,13,56328%2° 4),
,14,56328%14125 4),
,15,56%28%14227, 4),
,16,56%28%14328 4)
,17,56328114429 4)
,18,56314%219 4),
,13,56328%14'4%2% 4),
,14,56328%14%4'2° 4),
)
)

I

I

,15,5632821434125 4
,16,56328114%4127 4
,17,56314%4128 4),
,13,56328%1424%23 4),
,14, 5632821434724 4),
,15,56328114%4%2° 4),
,16,56314%422° 4),
,13,56328%1434%22 4),
,14,563281144%23 4),
,15,56%14°4%24 4),
,13,56328114%4%2! 4),
,14,56314%4%22 4),
,13,56314%4° 4),
,15,56328%7127 4),
,16,56328%141 7128 4),
,17,56328%142712° 4),

)

)

IrMOA (56%, 18, 5632811437210 4),



IrMOA (56,19, 56514471211 4),
IrMOA (564, 15, 563283141 714126 4),
IrMOA (56%, 16, 5632821427427 4),
IrMOA (56*,17,56328'1437'4128 4),
IrMOA (56%,18,56%1417142° 4),
IrMOA (56%, 15, 56%28%14%7'4225 4),
IrMOA (564, 16, 563281143714%26 4),
IrMOA (56%,17,56314%714227 4),
IrMOA (56%, 15, 56328'1437'432% 4),
IrMOA (56%, 16, 56%1417'432° 4),
IrMOA (56%, 15, 56%14171423 4),
IrMOA (564, 17, 5632837229 4),
IrMOA (56%, 18, 5632821472210 4),
IrMOA (56%,19, 563281142722 4),
IrMOA (56%, 20, 56%14%722'2 4),
IrMOA (56,17, 562821472428 4),
IrMOA (564, 18, 5632814272429 4),
IrMOA (56%, 19, 5631437241210 4),
IrMOA (56%,17,56328'14%7%4227 4),
IrMOA (56%, 18, 56%14%724228 4),
IrMOA (56,17, 56143724326 4),
IrMOA (564, 19, 56328273211 4),
IrMOA (56%, 20, 563281141 73212 4),
IrMOA (56%, 21, 56314273213 4),
IrMOA (567, 19,5628 141 7341219 4),
IrMOA (567, 20, 563142734 21 4),
IrMOA (564, 19, 56314273422 4),
IrMOA (56%, 21, 56328174213 4),
IrMOA (56%, 22, 56314174214 4),
IrMOA (567,21, 56314714212 4),
IrMOA (56, 23,5637°2'5 4),
IrMOA (56%, 14, 56328%714125 4),
IrMOA (56%, 15, 5632831474126 4),
IrMOA (56%, 16, 5632821427427 4),
IrMOA(56%,17,56%28'1437'4'28 4),
IrMOA (567, 18,56%14171412° 4),
IrMOA (564, 14, 563283141 714%2* 4),
IrMOA (56%, 15, 56328%14%7'4225 4),
IrMOA (56%, 16, 5632814374225 4),
IrMOA (56%,17,56%141714227 4),
IrMOA (56*, 14, 56°28%142714323 4),
IrMOA (56%, 15,56328'1437'432% 4),

IrMOA (56%, 16, 56°14*714325 4),
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IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,14,56328'14374%22 4
,15,56%1447'4%2% 4),
,14,56%14471452 4),
,16,56%283724127 4),
,17,56%28%141724128 4
,18,56328'1427%4129 4
,19,56%1437241219 4),
,16,56328%1417%4%2° 4
,17,56%28114%724227 4
,18,56%143724228 4),
,16,56328'1427%4325 4
,17,56%143724326 4),
,16,56%1437%412% 4),
,18,56%28273412° 4),

,19,56%281141 7341210 4),

,20,56314%7341211 4),
,18,56328'141 734728 4
,19,56%14%73422° 4),
,18,56%14%734327 4),
,20, 565281744121 4),
,21,563141 7441212 4),
,20,56%1417442210 4),
,22,56%7°41213 4),
,15,56%28372422° 4),
,16,56%28%14724226 4
,17,563281427%4%27 4
,18,56%1437%4228 4),
,15,56%28%1417%4%2% 4
,16,56%28114%724325 4
,17,56%143724326 4),
,15,56328'1427%4423 4
,16,56%1437%412% 4),
,15,56%1437%4522 4),
,17,56%282734227 4),
,18,56%281141 734228 4
,19,56314%73422° 4),
,17,56328141 734325 4
,18,56%14%734327 4)
,17,563142734%25 4),
,19,56%2817%422° 4),
4

)
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,16,56328%734325 4),
,17,563281141734326
,18,56%14%734327 4),
,16,563281141 734494,
,17,56314%734425 4),
,16,56314%734523 4),
,18,56328' 744327 4),
,19,56%141 714328 4)
,18,563141 714125 4)
,20,5637°4329 4),

,17,563281 744425 4),
,18,56314 744425 4),
,17,56%141 714524 4),
,19,5637°4127 4),

,18,5637°4%2° 4),

,13,56%28481 7124 4),
,14,563283141817125,
,15,56%28%14281 7126,
,16,56%28'14381 7127,
,17,56314*81 7128 4),

)

)

4),

4),

4),
4),
4),

,13,56328314'81 714123
.14, 56328214281 714124
,15,56328114381 714125
,16,56314181 71426 4),
,13,56328214281 714222
.14, 56328114381 714223
,15,56%1481714%2% 4),
,13,56328'14381 714321
,14,56314181714%22 4),

,13,56314*81714% 4),
, 15, 563283817226 4),
,16,56328%141817227
,17,5632811428172928,
,18,56%14%81722° 4),

4),
4),

,15,56328214181724125,
,16, 56328114281 724126
,17,56%14381724127 4),
,15,56328114281724294

,16,56%14381724225 4),

IrMOA (56%, 15, 5631438724323 4),

4),
4),
4),

4),
4),

4),
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IrMOA (56%, 17, 5628287328 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,18,56328114181732° 4),

,19,56314%8173210 4),
,17,56328114181 734197,
,18,56314%81734128 4),
,17,56314%81734226 4),
,19,5632818174210 4),
,20,56314'81 74211 4),
,19,56314'8174412° 4),
,21,56%817°212 4),
,14,56328381724121 4),
,15,56328%14181724125
,16,563281142817241 26
,17,56314%81724127 4),
,14,56328%141817242923
,15,56328114281724294
,16,56314381724225 4),
,14,563281142817243922
,15,56314%81724323 4)
,14,56314%81724%2"  4),
,16,56328%81734126 4)
,17,563281141817341 27
,18,56314%81734128 4),
,16,56328114181734225
,17,5631428173422° 4),
,16,56314281 73432 4),
,18,56328'81744128 4),
,19,56%1481744129 4)
,18,56%14'81714%27 4)
,20,56%817°4121° 4),
,15,56328281734221 4),
,16,56328114181734225
,17,56314%81734226 4),
,15,56328114181734323
,16,5651428173432% 4)
,15,56314281 734422 4),
,17,56328'81744226 4),
4)
4)

)

)

)

,18,56314181744%27 4
,17,56314181744325 4
,19,563817°4%28 4),
,16,56328'81714321 4),

)

)

IrMOA (56%,17,56314'8'74432° 4),

4),

4),
4),

4),
4),

4),

4),

4),

4),

4),

IrMOA (56*, 16, 56°14'81 744423 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,18,56381754320 4),
,17,563817°4%2% 4),
,13,56328%827223 4),
,14,56%28%141 827224 4),
,15,56%2811428%7225 4),
,16,56%143827225 4),
,13,56%28%14'8%7%4122 4
,14, 5632814282724 23 4
,15,56%1438272412% 4),

4),

4),

,13,56%28114282724%2! 4),

,14,56314%82724222 4),
,13,56%14%827243 4),
,15,563282827325 4),
,16,56%28'1418%7326 4),
,17,56%14%827327  4),

,15,56328'1418273412% 4),

,16,56%14%82734125 4),
,15,56%14%82734%23 4),
,17,56%28'827127 4),
,18,56%14'827128 4),
,17,56314'82744126 4),
,19,563827°29 4),
,14,56%28%82734123 4),

,15,56%2811418273412% 4),

,16,56%14%82734125 4),

,14,56328'1418%734222 4),

,15,56%148°7342° 4),
,14,561428°73432 1),
,16,56%28'8271412° 4),
,17,56%14182744125 4)
,16,56314'8274422% 4)
,18,563827°4127 4),
,15,56328'82744223 4),
,16,56%14182744%2% 4),
,15,56%14182744%22 4),
,17,5638%754225 4),
,16,563827°4323 4),
,13,56%282837322 4),
,14,56%281141837323 4),
,15,56%14%83732% 4),

)

)

IrMOA (56%, 13,56328'14'837341 2" 4),

IrMOA (56%, 14, 56°14%83734122 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,13,563142837342 4),
,15,56328'83742% 4),
,16,56314'837425 4),
,15,56314'837141 23 4),
,17,563837°26 4),
,14, 5632883744122 4),
,15,56%14'83744123 4),
,14,56%14'83744%21 4),
,16,563837°412% 4),
,15,563837°4%22 4),
,13,563281847421 4),
,14,56%14'81712% 4),
,13,56314'8%7441 4),
,15,563817°23 4),
,14,56%817°412! 4),
,13,5638%7° 4),
,14,56228%2° 4),
,15,56728%14127 4),
,16,56%2814228 4),
,17,56728%1432° 4),
,18, 562282141210 4
.19, 562281145211 4
,20,56214%212 4),
,14,56%28%14'412° 4)
,15,56228114%4%26 4),
,16,5622831434127 4),
)
)

)7
)7

)

,17,56%28%14%4128 4
,18,56%281145412° 4
,19,56%14%41219 4),
,14, 56728142422 4)
,15,5622831434225 4),
,16,56228%144%2° 4),
,17,56%28'1454%27 4)
,18,56214%4%28 4),

,14,56228%1434%23 4),
,15,56228%144432% 4),
,16,5622811454%25 4),
,17,56214%4326 4),

,14, 56228214422 4),
,15,5622811454%23 4),

)

)

)

)

IrMOA (56%, 16, 56214%4*2% 4),



Ir'MOA (56%, 14, 56%28114%4521 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,15,56214%4%22 4),
,14,56214%4° 4),
,16,56228°7128 4),
,17,5622814'712° 4),
,18,56228%14271210 4)
,19,56228%14371211 4)
,20,5622814471212 4)
,21,56214° 71213 4),

,16,5622814' 714127 4)

,17,56228%142714128 4)
4),

,19,56228114%7141210 4)

,18,56228%14371412°

,20,56214° 7141211 4),
,16,56228%142714296
,17,56228%143714%27,
,18,56%281144714228,
,19,56214°71422° 4),
,16,56228%143714325,
,17,562281144714396
,18,56214°714327 4),
,16,56%281144714%24,
,17,56214° 714425 4),
,16,56214°714523 4),
,18,56228172210 4),

I

I

)

)

)

4)7
4)7
4)7

4)7
4)7

4)7

,19,56228%14' 722" 4),
,20, 5628214272212 4),
,21,5622814372213 4),

,22,5621447%214 4),
,18,56228%141 724129,

,21,56214%7%41212 4),
,18,56228%14%724228,
,19,562281143724299,
,20,562147%4221° 4),
,18,562281143724327,
,19,562147%4328 4),
,18,56214%7%4%25 4),
,20, 56228373212 4),

,21,56%28%141 73218 4),

IrMOA (56%, 22, 5622811427324 4),

4),
,19,56728%142724121° 4),
,20,5622811437241211 4),

4)7
4)7

4)7

IrMOA (56*, 23, 56214373215 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,20,56228%141 7341211 4),
,21,56%281427341212 4),

,22,56%1437341213 4),

,20,56%2811427342210 4),

,21,56%143734%221 4),
,20,56214%734329 4),
,22,56%28%7121 4),
,23,56%28114'7121% 4),
,24,56%14%74216 4),

,22,56%281141 7441213 4),

,23,56214%7%41214 4),
,22,56%14%744%212 4),
,24,56%2817°216 4),
,25,56%14175217 4),
,24,56%141 7541215 4),
,26,5627%218 4),
,15,56228°714125 4),
,16,56228%141 74127 4
,17,56%28%14%714128 4
,18,56%28%14371412° 4

,20,56%14%71 4121 4),
,15,56%284141714225 4
,16,56228%1427"4%2° 4
,17,56228%14374%27 4
,18,562281141714228 4
,19,56%1457'422° 4),
,15,562283142714324 4
,16,56228%14374325 4
,17,56228'14474326 4
,18,56214°714327 4),
,15,562282143714423 4
,16,56%281144714%24 4
,17,56%14571442° 4),
,15,56228'14474%22 4
,16,56214°714523 4),
,15,56%1457'452 4),
,17,56228%724128 4),
,18,56228%141724'2° 4

,19,56228%1427%41210 4),
I'MOA (564, 20, 562281143724

4)
4)
4)
,19,5622811447141210 4),

4)
4)
4)
4)

4),
4),
4),

4),

)

I

I

)

I

I

I

4),

4),

4),

412, 4),

IrMOA(56%, 21, 5621417241 2'2  4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,17,562283141724%27
,18,56228%142724%28
.19, 562281143724%2°
,20, 562147242210 4),
,17,562282142724395
,18,562281143724327
,19,56%14%7%4328 4),
,17,56%281143724425
,18,56%14%7%4125 4),
,17,56%14%7%452% 4),
,19, 5622837341210 4)

,20,56228%141 734121 4),
,21,562281427341212 4),

,22,56%14%7341213 4),
,19,56228214173429°

,21,56%1437342211 4),
,19,56%281142734328
,20,56%14%73432° 4),
,19,56%14%734127 4),
,21, 5622827441212 4)

,22,562281141 7441213 4),

,23,56%14% 7441214 4),

,21,5622814 714221 4),

,22, 5621477142212 4),
,21, 5621427443219 4),
,23,56228 7541214 4),
,24,562141 774121 4),
,23,56%14 7742213 4),
,25,562754126 4),
,16, 562284724226 4),
,17,56%283141724%97
,18,562282142724%28
,19,56228114372429°
,20, 562147242210 4),
,16,562283141724325
,17,56%282142724326
,18,562281143724397
,19,56%14%7%4328 4),
,16,56228214272442% 4

I'MOA (56%,17,56228114372425 4

4),
4),
4),

4),
4),

4),

4),
,20,5622811427342210 4),

4),

4),
4),
4),

4),
4),
4),

4),
4),



IrMOA (56*, 18, 56%14%72426 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,16,562281143724523 4),
,17,562147%452% 4),
,16,562147%4522 4),
,18,56228%734228 4),
,19, 56228214 734%2° 4),

,20,5622811427342210 4),

,21,56214%7342211 4),
,18,56228%141 734327 4),
,19,56228142734328 4),
,20,56%14%73432° 4),
,18,562281142734425 4),
,19,562143734427 4),
,18,562143734525 4),
,20, 5622827142210 4),

,21,56%28141 714221 4),

,22, 5621427442212 4),
,20,56228141744%2° 4),
,21,56214%7443210 4),
,20,56%14%744128 4),
,22,562281 7542212 4),
,23,562141 7542213 4),
,22,562141 7743211 4),
,24, 56275472 4),
,17,562283734325 4),
,18,56228%14' 734327 4),
,19,562281142734328 4),
,20,56214%73432° 4),
,17,56228%141734%25 4),
,18,56228142734%26 4),
,19,56%14%734127 4),
,17,56228114273452% 4),
,18,56214%734525 4)
,17,56214%734523 4),
,19, 562282714328 4)
,20,5622814'74432° 4),
,21,56214%7443210 4),
,19,562281141744%27 4),
,20,56214%744%28 4),
,19,56%14%744525 4),
,21,56%281 7543210 4),

IrMOA (56%,22,56214' 7543211 4),

IrMOA (564, 21, 56%141754%2° 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

IrMOA (56%, 19, 56228114381 72210 4),

,23,562764%212 4),
,18,56228%7%4425 4),
,19,56%28141 744427 4),
,20,56%142744428 4),
,18,56%281141 744525 4),
,19,56%14%7%452° 4),
,18,56%14%7%452% 4),
,20,56228'754428 4),
,21,56%14175442° 4)
,20,56%141754527 4)
,22,562764%210 4),
,19,56228'754525 4),
,20,56%1417°4527 4),
,19,56%14175452° 4),
,21,56%764%28 4),
,20, 562764026 4),
,14,56228%817125 4),
,15,56228%141817126 4),
,16,56228%14281 7127 4),
4)
4)

I

I

,17,56228%14381 7128 4
,18,56228114181712% 4
,19,56%14%8' 71210 4),
,14,56%28414181 714124 4
,15,56228%14281 714125 4
,16,56228%14381 714125 4
,17,56228114181 714127 4
,18,56214°81714128 4),
,14,56228314281 714223 4

I

I

4),
4),
4),
4),

4),

,15,56228214381714%2% 4),

,16,56228'1481714225 4
,17,56214°81714226 4),
,14, 56228214381 714322
,15, 56228114481 714323 4
,16,56%14°81 714324 4),

4),

4),
4),

,14,56%28114481714%2! 4),

,15,56214°81 714422 4),
,14,56%14%8'714° 4),
,16,56228%817227 4),
,17,56228%141817228 4),
,18,56228%14281722° 4),

IrMOA (56%, 20, 56214*81 7221 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,16,56228314181724126,
,17,56%28%14281 724127,
,18, 56228114381 724128,
,19,5621418172412° 4),
,16,56228214281724292°
,17,56228114381724226
,18,56%1481724%27 4),
,16,56228114381 724324
,17,5621418172432° 4),
,16,5621418172423 4),
,18,562283817329 4),

4),
4),
4),

4),
4),

4),

,19,56228%14'8 73210 4),
,20,56228'14281 73211 4),

,21,56%14%8173212 4),

,18,56228214181734128,
,19, 56228114281 734129
,20,56214%817341210 4)
,18, 56228114281 734227,
,19,56214%81734%28 4),
,18,56214%81734326 4),
,20, 5622828174211 4)

4),
4),

4),

,21,5622814181 74212 4),

,22,56214%81 74213 4),

,20,56%28'14'81 741210 4),

,21,56214%8' 7142 4),
,20, 5621478744229 4),
,22, 5622818175213 4),
,23,56%14'8175214 4),
,22,56214'8175412'2 4),
,24,56281752%5 4),
,15,56228481724125 4),
,16,56228314181 724126
,17,56%28%1428 724127,
,18,56228114381724128,
,19,5621418172412° 4),
,15,56228314181724224,
,16, 56228214281 724225
,17,56%28114381 724225
,18,56214181724%27 4),
,15,56228%14281724323 4

I'MOA (564, 16, 56228114381724324 4

4),
4),
4),

4),
4),
4),

4),
4),



IrMOA (567,17, 5621481 72432°  4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*

(

,15,56228114381724422 4),

,16,56214%8172423 4),
,15,56214%81724521 4),
,17,56228381734127 4),

,18,56728%14'8' 734128 4),
,19,56%2811428173412° 4),

,20,56°14°8' 741210, 4),

,17,56228%14'81 734725 4),
,18,5622814281 734727 4),

,19,56214%81734228 4),

,17,56%28114281734325 4),

,18,56214%81734326 4),
,17,5621438173442% 4),
,19,56228%8171412° 4),

,20,5672814'81 7141219 4),

,21,56%14%81 7441211 4),

,19,56228114'81 744728 4),

,20,56214%8174422° 4),
,19,56214%81714327 4),
,21,56228'81 754121 4),
,22,56%14181 7541212 4),
,21,56214'817542210 4)
,23,562817641213 4),

,16,5622838173422° 4),

,17,56228%14'8 734726 4),
,18,56%28114281734227 4),

,19,56214%81734228 4),

,16,56728%14'8'734%2% 4),
,17,5672814281 734325 4),

,18,56214%81734326 4),

,16,56%28114281734423 4),

,17,56214%8173442% 4)
,16,56214%81734522 4),
,18,56228%81714227 4)
,19,56228114181744298
,20, 5621428744229 4),

,18,56%28114'81744328 4),

,19,56%14281714327 4)
,18,5621428174442° 4),
,20,56%28181754%29 4),

4

)

IrMOA (564,21, 5621487542210 4),

4),

IrMOA (56*, 20, 56214181 74328 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*

(

,22,56281 7642211 4),
,17,5622828174432° 4),

,18,56%281481714328 4),

,19,56%14%81 744327 4),
,17,56%28114181744%2% 4),
,18,56%14%8" 744125 4),
,17,56%14%8" 744723 4),
,19,56228'81754327 4),
,20,56%14181 754328 4)
,19,56%14181 754425 4)
,21,56281 764329 4),
,18,56228'817542°% 4),
,19,56%14'81 754425 4),
,18,56%14181 754524 4),
,20,56281 764127 4),
,19,5628176452° 4),
,14,56228%82722% 4),
,15,56228%1418%7225 4),
,16,56228%1428%7226 4),
,17,56228'1438%7227 4),
,18,56%14*827228 4),
,14,56%28%14'8%724123 4),
,15,56%2821428%72412% 4),
,16,56%28114382724125 4),
,17,56%14%82724125 4),
,14,56228%1428%7%4222 4),

)

)

,15,56%2814382724%23 4),

,16,56%14"82724%2% 4),
,14,56%28114382724321 4),
,15,56%14%82724%22 4),
,14,56214*82724% 4),
,16,56228%827325 4),
,17,56228%1418%7327 4),
,18,56228'1428%7328 4),
,19,56214%82732° 4),
,16,56228%14182734125 4),
,17,56%281428%734128 4),
,18,56%14382734127 4),
,16,56%2811428%734%2% 4),
,17,56%14382734225 4),

IrMOA (56%, 16, 5614382734323 4),

IrMOA(56%, 18, 562282827428 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*

(

,19, 5622811418272 4),

,20,56214%8274210 4),
,18, 5622814827441 27,
,19,56214%82714128 4),
,18,56214%82714%26 4),
,20, 5622818275210 4)
,21,56214'8%75211 4),
,20,56214'8275412° 4),
,22,5628275212 4),
,15,56228%827341 21 4),
,16,56228214182734125,
,17,56%281142827341 25
,18,56214%82734127 4),
,15,56228214182734223
,16,56228114282734294
,17,56%14382734225 4),
,15,56228114282734322
,16,56214%82734323 4)
,15,56214%82734%2  4),
,17,56228%82714126 4)
,18,56%28114182744127,
,19,56214%82744 28 4),
,17,56%2811418274422°
,18,56214%82714%2° 4),
,17,56214%8271432  4),
,19, 5622882754128 4),
,20,56214'8275412° 4)
,19,56214'82754227 4)
,21,562827541210 4),
,16,56228282714%2 4),
,17,56%28114182744225,
,18,56214%82744%2° 4),
,16,56228114182744323
,17,56%14%8271432% 4)
,16,56214%82714%22 4),
, 18, 5622882754226 4),
)
)

)

)

I

,19,56%14182754%27 4
,18,56%14182754325 4
,20, 56282764728 4),

,17,5622818275432% 4),

)

)

IrMOA (56%, 18, 5621482754325 4),

4),

4),
4),

4),
4),

4),

4),

4),

4),

4),



IrMOA (56*, 17, 562141 827°4%23 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,19,56282764326 4),
,18,56282764%2% 4),
,14,5622838%7323 4),

,15,56228%14'837%24 4),
,16,56228142837%25 4),

,17,56%143837320 4),

,14,56228%14183734122 4
,15,56228114283734123 4

,16,56214%8373412%  4),

,14,56228114283734221 4

,15,56214383734222 4),
,14,5621438%7343 4),
,16,562282837425 4),

,17,5622814'837126 4),

,18,56214%8%7127 4),

,16,56228114183744124 4

,17,56214%8374412° 4),
,16,56214%83744223 4),
,18,56228'8%7527 4),
,19,56214'8%7528 4),
,18,56%14183754126 4),
,20,56283752° 4),
,15,5622828374412% 4),

,16,56228114183744124 4

,17,56214%8371412°  4),

,15,56228114183714%22 4

,16,56214%83744223 4),
,15,56214%83744321 4),
,17,56228'8375412° 4),
,18,56214'8375412° 4)
,17,5621418375422% 4)
,19,56283764127 4),
,16,56228'83754223 4),
,17,56214'8375422  4),
,16,56214'83754322 4),
,18,56283764%2° 4),
,17,56283764%23 4),
,14,562282847422 4),

)

)

,15,5622814'847123 4),

,16,56%14%81712% 4),

IrMOA (564, 14, 5622811418%74412 4

IrMOA (56*, 15, 5621428474122 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

I'MOA (564,18, 5612811454327 4

,14,56%14%81742  4),
,16,56228'8%752% 4),
,17,56214'8%7525 4),
,16,56%14847°4123 4),
,18,56287%26 4),
,15,56228184754122 4),
,16,56%14'81754123 4),
,15,56%14'81754%21 4),
,17,56284764124 4),
,16,56284764%22 4),
,14, 562281857521 4),
,15,56214'857522 4),
,14,56%14'8°7°4"  4),
,16,5628°7%23 4),
,15,5628°76412! 4),
,14,5628°7% 4),
,15,56128727 4),
,16,56'28514128 4),
,17,56128°14%2° 4),
,18,561281143210 4),
,19,56128%1442M 4),
,20,56'28%14%212 4),
,21,56'28'14%213 4),
,22,5614721 4),
,15,56'28514%4125 4)
,16,56128%1424127 4)
,17,56'2814%4'28 4),
,18,56'28°14%4'2° 4),
,19,56128%14°4121° 4)
,20,561281145421 4)
,21,56114741212 4),
,15,56'28%14%4225 4)
,16,56'28%14%4%2° 4),
,17,56128%144%27 4),
4)
4)

)

)

)

,18,56'28%14°4%28 4
,19,561281145422° 4
,20,56'1474221° 4),
,15,56'28*14%4%2 4),
,16,56128%144%25 4),

4)

4)

)

)

,17,561282145432¢ 4

)

)

)

)

IrMOA (56*, 19, 5611474328 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,15,5612831444423 4),
,16,56128%1454%2% 4),
,17,5612811454%25 4),
,18,56'1474125 4),
,15,56'28%14°4°22 4),
,16,5612811454523 4),
,17,5611474%2% 4),
,15,5612811454%2! 4)
,16,56'1474%22 4),
,15,56114747, 4),
,17,5612807129 4),
,18,56128%141 71210 4)
,19,56'28%142712M 4),
,20,56'28%14371212 4),
,21,56'28%14471213 4),
,22, 5612811457121 4),
,23,56114%71215 4),
,17,56128%141 714128 4),
,18,56'281427412° 4),
,19,56'28%1437141210 4),
,20,56128%1447141211 4),
,21,56'28'1457141212 4),
,22,56114%7141213 4),
,17,56'2814274%27 4)
,18,56128%14374%28 4)
,19,56128%14471422° 4)
,20,56128'145714%210 4),
,21,56114%7142211 4),
,17,56128%14374%26 4),
,18,56'28%14174%27 4),
,19,561281145714328 4),
,20,56114%71432° 4),
,17,56128%14474425 4),
,18,56'28'1457412° 4),
,19,56'14°714127 4),
,17,561281145714524 4),
,18,56114%714525 4),
,17,56114%714523 4),
,19,56'28%72211 4),
,20, 5612814172212 4),

IrMOA (56%, 21, 5628314272213 4),



IrMOA (56*, 22, 5612821437221 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,23,56128114472215 4),
,24,56114°72216 4),
,19,5612841417241210 4),
,20,56'28%142724 21 4),
,21,56'28%14372412'2 4),
,22,5612811447241213 4),
,23,56114° 7241214 4),
,19,56128%142724%2° 4),
,20,56'28%143724%2° 4),
,21,56'281141724%21 4),
,22,56114°724%212 4),
,19,56128%143724%28 4),
,20,561281144724%2° 4),
,21,56'14°7243210 4),
,19,56'281141724%27 4),
,20,56114°724428 4),
,19,56114°7%4525 4),
,21,56'2847%213 4),
,22,56'28%14' 732 4),
,23,56'28%142732'5 4),
,24,5612814373216 4),
,25,5611447%217 4),
,21,56'28%141 7341212 4),
,22,56'28%1427341213 4),
,23,56'281143734121 4),
,24,56114%7341215 4),
,21,56'28%142734%2M 4),
,22,561281143734%212 4),
,23,5611417342213 4),
,21,56'281143734321° 4),
,22,56114%7343211 4),
,21,5611473442° 4),
,23, 56128374215 4),
,24,56'28%14' 7426 4),
,25,561281142742'7 4),
,26,56114374218 4),
,23,56128%2141 7442 4),
,24, 5612811427442 4),
,25,56114%714121¢ 4),
,23,56'281142744%213 4),

IrMOA (56%, 24,56 1437442214 4),

IrMOA (564, 23, 5611437443212 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

I'MOA (564, 20, 561283142724

,25,56'2827°217 4),
,26,56'281141 75218 4),
,27,56114%7°219 4),
,25,561281141 7541216 4),
,26,56114%7541217 4),
,25,56114%7°4221% 4),
,27,56128179219 4),
,28,56'141752%° 4),
,27,5611417641218 4,
,29,561772% 4),
,16,56'285714127 4),
,17,56'28%141 714128 4),
,18,56'2814%71412° 4),
,19,56128%1437141210 4),
,20,56'28%144741211 4),
,21,56128'145741212 4),
,22,56'14%7141213 4),
,16,56'28%14171422° 4),
,17,561284142714227 4),
,18,56128%143714228 4),
,19,56128214*714%29 4)
,20,56'28'1457142210 4),
,21,56'14%71 4221 4),
,16,56'28414271432° 4)
,17,56128%143714326 4),
,18,5612821447'4327 4),
,19,56'28'145714328 4)
,20,56'1457'432° 4),
,16,56'28%143 714424 4),
,17,561282144714425 4),
,18,56128114°714%26 4),
,19,56'145714127 4),
,16,56'28%14714522 4),
,17,56'28114571452% 4),
,18,56114571452° 4),
,16,56128'145714%22 4),
,17,56'145714523 4),
,16,56'1457'472 4),
,18,56'28°72412° 4),
,19,56'28141 7241210 4),
21174)7

I

I

)

IrMOA(56%, 21, 56 282143724212 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,22,5612811447241213 4),
,23,56114° 7241214 4),
,18,56128%141 724228 4),
,19,56'28%1427%24%2° 4),
,20,56'28%143724%210 4),
,21,5612811447242211 4),
,22,56114°7%42212 4),
,18,56128%142724%27 4),
,19,56'28%143724%28 4),
,20,56'28'1417%4%2° 4),
,21, 5611457243210 4),
,18,56128%143724425 4),
,19,561281144724%27 4),
,20,56'14°7%4128 4),
,18,561281417%4525 4),
,19,5611457%4525 4),
,18,56'14°7%452% 4),
,20,56128 7341211 4),
,21,56'28%141 7341212 4),
,22,56128%1427341213 4),
,23,5612811437341214 4),
,24, 56114734121 4),
,20,56128%141 7342210 4),
,21,56'28%142734%21 4),
,22,56'28'143734%212 4),
,23, 5611447342213 4),
,20,56128%142734%29 4),
,21,5612811437343210 4),
,22,56'14 7343211 4),
,20,56'28143734128 4),
,21, 561144734429 4),
,20,56114*734527 4),
,22,5612837441213 4),
,23,56'28%141 7141214 4),
,24,56'28'1427141215 4),
,25, 5611437441216 4)
,22,56128%141 7442212 4),
,23,561281142744%213 4),
,24, 5611437142211 4),
,22,561281142744%211 4),

IrMOA (56%, 23, 561143744322 4),



IrMOA(56*, 22, 5614374420 4),

(
IrMOA (564, 24, 5612827541215 4),
IrMOA (56%, 25,5628 1417741216 4),
IrMOA (56%, 26,56 14%7°41 217 4),
IrMOA (567, 24, 562814 7°4%2'4 4),
IrMOA (567, 25,561 1427542215 4),
IrMOA (564, 24, 5611427543213 4),
IrMOA (56%, 26,5628 7041217 4),
IrMOA (56%,27,56'14'7°41 218 4),
IrMOA (56%, 26,56 141764221 4),
IrMOA (56%, 28,56 774129 4),
IrMOA (56%, 17, 561285724227 4),
IrMOA (56%, 18, 5628414724228 4),
IrMOA (56*, 19, 56" 283142724229 4),
IrMOA (567, 20, 56 2821437247219 4),
IrMOA (56,21, 562814472422 4),
IrMOA (564,22, 5611457242212 4),
IrMOA (56*,17, 5628414724325 4),
IrMOA (56%, 18, 56'28%14%724327 4),
IrMOA (567,19, 56 282143724328 4),
IrMOA (567, 20,56 28'147%432° 4),
IrMOA (564, 21, 5611457243210 4),
IrMOA (56%, 17, 5628314272425 4),
IrMOA (56%, 18, 5628214372425 4),
IrMOA (56,19, 5628114724127 4),
IrMOA (567, 20, 5614772428 4),
IrMOA (564, 17,56'282143724%2% 4),
IrMOA (56%, 18, 5628114724525 4),
IrMOA (56%, 19,56 145724526 4),
IrMOA (56,17, 5628114724923 4),
IrMOA (567,18, 5614772452 4),
IrMOA (564, 17,56'145724722 4),
IrMOA (56%,19,56'28%73422° 4),
IrMOA (56%, 20, 5628314 7342210 4),
IrMOA (567, 21, 5628214273422 4),
IrMOA (567, 22,56 2811437347212 4),
IrMOA (564,23, 5611447342213 4),
IrMOA (56%,19,56'28%14' 734328 4),
IrMOA (56%, 20, 56" 282142734329 4),
IrMOA (567, 21,56 2811437343219 4),
IrMOA (56,22, 56144734321 4),
IrMOA (56%, 19, 5628214273427 4),

IrMOA (56*, 20, 5612814373428 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,21,56114%734429 4),
,19,56128'143734526 4),
,20,56114*734527 4),
,19,56'14%73452° 4),
,21,56'2837142211 4),

,22, 56282141 7442212 4),
,23,561281142744%213 4),

,24,5611437%42214 4),

,21,56'28%141 7143210 4),
,22,56'28'14274%211 4),

,23, 5611437443212 4),
,21,56128'1427%442° 4),
,22,5611437%44210 4),
,21,56114%714528 4),
,23,5612827542213 4),

,24, 5628114175422 4),

,25,56114%7°4221° 4),

,23,56128'141 7743212 4),

,24,56114%7543213 4),
,23,561 1427541211 4),
,25,562817042215 4)
,26,56114'7°42216 4),
,25,5611417%43214 4),
,27,561 774727 4),
,18,56128734327 4),
,19,56283141 734328 4),
,20,56128%14273432° 4),

,21,56128'1437343210 4),

,22,561 147343211 4),

,18,561283141734425
,19,561282142734127
,20,561281143734128,
,21,56114%73442° 4),
,18,56282142734525
,19,561281143734525
,20,56114*734527 4),
,18,561281143734%24
,19,56114%734525 4),
,18,56114%734723 4),
,20,56'28%71432° 4),

4),
4),
4),

4),
4),

4),

IrMOA (56%, 21, 5628214 7%43210 4),
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IrMOA (56%, 22, 561281 142744321 4),

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
IrMOA (56*
(

,23, 5611437443212 4),
,20,56'28%141 744428
,21,56'28114274442°
,22,56114%7141210 4),
,20, 5612814274459
,21,561143744528 4),
,20,56114%744525 4),
,22,5612827°43211 4),

,23,56'2811417°4%212 4),

,24, 5611477743213 4),

,22, 561281141 7544210 4),

,23,56114% 7744211 4),
,22,56114%7°452° 4),
,24,56'281 7643213 4),
,25,561141 7043211 4),
,24, 5611417044212 4),
,26,56177432%5 4),

,19,56128%744427 4),
,20, 561282141 744498,
,21,56128114274449°
,22, 5611437444210 4),
,19,56128%141 744526
,20,56'281142744597
,21,56'14%714528 4),
,19,561281142744595
,20, 561143744526 4),
,19,56'14%7%472% 4),
,21,56'28%7°412° 4),

4),
4),

4),

4),
4),

4),
4),

4),

,22,561281141 7541210 4),
,23,56'14% 7741211 4),
,21,561281141754528 4),
,22,56114%7°452° 4),
,21,56114%7°4527 4),
,23,56'281 7041211 4),
,24,56'147041212 4),
,23,5611417645210 4)
,25,5617744213 4),
,20,56'28%7°4527 4),
,21,56'28141 754528 4),
,22,56114275452° 4),

IrMOA (56%, 20, 5628114754526 4),



IrMOA (564, 21,561142754%27 4

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

4),
,20,56114%754725 4),
,22,561281704529 4),
,23,5611417045210 4),
,22,56114764928 4)
,24,561774%2" 4),
,21,561281764%27 4),
,22,561141764%28 4),
,21,561141764725 4),
,23,56177452° 4),
,22,561774727 4),
,15,561280817126 4),
,16,56'28%14'817127 4)
,17,5612814281 7128 4),
,18,56'28%14381712° 4),
,19,56'28%14181 71210 4)
,20,56128114581 71211 4)
,21,56'14581 71212 4),
,15,56128%14181714125 4
,16,56'28%1428 714125 4
,17,56'28%14381 714127 4
,18,56128%14481714128 4
,19,5612811458171412° 4
,20,56'14581 7141210 4),
,15,56'28142817'4%2% 4
,16,56'28%14381 714225 4
,17,56128%14481714225 4
,18,56128114581714227 4
,19,56114°81714228 4),
,15,56128%14381714323
,16,56128%14481 714394,
,17,56128114581714325
,18,56114°81714326 4),
,15,56128%14481 714422
,16,56128114581 714493
,17,56114°81 714421 4),
,15,56128114581 714521
,16,56114°81714522 4),
,15,56114°817145 4),
,17,56'28°817228 4),
,18,56'2814'817%2° 4),

)

)

IrMOA (56%,19,56'28%1428' 72210 4),

I

I

4)
4)
4)
4)
4)

)

4)
4)
4)
4)

)

4),
4),
4),

4),
4),

4),

IrMOA (56%, 20, 56128214381 72211 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,21,56'28'148172212 4),
,22,56'14%8' 72213 4),
,17,56128%14'81724127 4
,18,56'28%14281724128 4
,19,5612821438172412° 4
,20,56'28'148'7%4
,21,56114°81 724121 4),
,17,56128%14281724225 4
,18,56128214381724%27 4
,19,56'2811481724%28 4
,20,56114°8172422°9 4),
,17,5628%14381 724325
,18,56'28'1481724325 4
,19,56114°81 724327 4),
,17,56128114481724%2% 4
,18,56114°817242°% 4),
,17,56114%81 724723 4),
,19,56128%8173210 4),
,20,56'283%141 817321 4),
,21,5612821428173212 4),
,22,56128'14381 73213 4),
,23,56'14%81 73214 4),
,19,56'28%14'81734129 4

,20,56'28%14281 7341210 4),
,21,56'28'14381 7341211 4),

,22,56114*817341212 4),
,19,56'28%14281 734228 4
,20,56128'14381734229 4
,21,56114%81 7342210 4),
,19,56'28114381734327 4
,20,56114%81734328 4),
,19,56'14%81 734425 4),
,21,56'28381 74212 4),
,22,56128214181 74213 4),
,23,56'28114281 7421 4),
,24,56114381 74215 4),

,21,56'28%14'81 7441211 4), IrMOA (56*
,22,56128'1428 7441212 4), IrMOA (56*

,23,56114381 7441213 4),

,21,56'28'14281714221° 4), IrMOA (56*

IrMOA (56%, 22,561 14381 744221 4),
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4)
4)
4)
21074)7

4),
4),
4),

4),
4),

4),

4),

4),
4),

4),

IrMOA (564, 21, 561143817432 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(
(
(
(
(

IrMOA (56*

,23,56'28281 75214 4),

,24,56'28'14'817°215 4),

,25,56114%8175216 4),

,23,56'28'14'817°41213 4),

,24,56'14%8175412 4),
,23,561142817542212 4),
,25,56128'8176216 4),
,26,56114'817%217 4),
,25,56114'81754 215 4),
,27,56'8177218 4),
,16,56128581724126 4),
,17,56128414181 724127 4
,18,56128314281724128 4
,19,56'28%1438'72412° 4

,20,56'28'14181 7241210 4),

,21,56114°81 724121 4),
,16,56128414181724225 4
,17,56128314281724%26 4
,18,56'28%1438'724227 4
,19,56'28'148'724228 4
,20, 5614581724229 4),
,16, 56128314281 724324
,17,56128%14381 724325
,18,56128114481724325
,19,56114°81724327 4),
,16,56128214381724423
,17,56728114*81 724424
,18,56114°81724%2° 4),
,16,561281144817245922
,17,56114°81724%23 4),
,16,56114581724521 4),
,18,56128%81734 28 4),
,19, 56128314181 73412°

,22,56114*817341212 4),
,18,56128314181 734227,
,19, 56128214281 734228,
,20,56128114381734292°
,21,56114%817342210 4),

Ir'MOA (564, 18, 56128214281 734326 4

4)
4)
4)
4

4)
4)
4)
4)

4),

)

)

I

)

)

I

I

4),
4),
4),

4),
4),

4),

4),
,20,56'28%14281 7341210 4),
,21,56'28'14381 7341211 4),

4),
4),
4),



IrMOA (567,19, 562814381 734327 4),
IrMOA (564,20, 56114*81 734328 4),
IrMOA (56%,18,56'28'1438' 734425 4),
IrMOA (56*,19,56'14*8'734%2° 4),
IrMOA (567, 18,561 148173452 4),
IrMOA (567, 20, 56 283817141210 4),
IrMOA (564,21, 562821481 7441211 4),
IrMOA (56%, 22, 5628114281 7441212 4),
IrMOA (56%, 23,561 143817441 2'3 4),
IrMOA (567, 20, 5628214871422 4),
IrMOA (567, 21,56 2814281714221 4),
IrMOA (564,22, 56114381 7442211 4),
IrMOA (56%, 20, 56281428 744328 4),
IrMOA (56%, 21,56 14%8'74432° 4),
IrMOA (567, 20, 56 14%8' 714427 4),
IrMOA (567,22, 5628281 75412'2 4),
IrMOA (564,23, 5628114181 7541213 4),
IrMOA (56%, 24,561 14281754121 4),
IrMOA (56%, 22,5628 1487542211 4),
IrMOA (567, 23,561 14281754222 4),
IrMOA (567,22, 561 142817543210 4),
IrMOA (564, 24, 561281817641 214 4),
IrMOA (56%, 25,561 14817641215 4),
IrMOA (56*, 24,561 141817642213 4),
IrMOA (56%, 26, 568774126 4),
IrMOA (567,17, 562881 73422°  4),
IrMOA (564, 18, 56128314181 734227 4),
IrMOA (56%,19, 562821428 734228 4),
IrMOA (56%, 20, 5628143873422 4),
IrMOA (567, 21,561 14817342210 4),
IrMOA (56%,17,56'28%14'8' 734325 4),
IrMOA (56%, 18, 5612821428 734326 4),
IrMOA (56%,19,56'28'1438' 734327 4),
IrMOA (56%, 20,56 14*8'734328 4),
IrMOA (56,17, 5628214281 734124 4),
IrMOA (567,18, 562814381 734125 4),
IrMOA (564,19, 56114*81 73426 4),
IrMOA (56*,17,56'28'1438' 734523 4),
IrMOA (56%, 18,561 14*8'73452* 4
IrMOA (56,17, 56148734522 4),
IrMOA (56*, 19, 5612838174228 4),
IrMOA (56%,20,56'28%14'8' 744229 4),

IrMOA (56*, 21, 56128114281 7442210 4), ITrMOA (56%, 20, 5614?81 7°4525 4

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,22,561 14381744221 4),
,19,56'28214'81714327 4
,20,56128'14281 744328 4
,21,56114381 744329 4),
,19,56128114%8' 744426 4
,20,56114381744427 4),
,19,56'14381 744725 4),
,21,56'28%8' 7547210 4),

,22,561281141 817542211 4),

,23,56114%817°4%212 4),
,21,562811418175432° 4
,22,56114%817543210 4)
,21,56'14%8"1 754128 4),
,23,56128181764%212 4),
,24,56114'81754%213 4),
,23,561141817%43211 4),
,25,56181 7747214 4),
,18,56128%81744326 4),
,19,56'28%14'81 714327 4
,20,56'28'14281 714328 4
5614381744329 4),
,18,5628%14181 744425 4
,19, 5628114281 744426 4
,20,56114381 744427 4),
,18,56'28'14281 714524 4
,19,5611438174452° 4),
,18,5611438"1744°%23 4),
,20,56128281754328 4),

4),
4),

4),

4),

4),
4),

4),
4),

4),

,21,56'2811418175432° 4),

,22,56114%81 7543210 4),

,20,56128'14181 754427 4),

,21,56114%8175428 4),
,20,56'14%8"754%25 4),
,22,561281817643210 4),
,23,561 1481754321 4),
,22,56114'81764429 4),
,24,56'8'774%212 4),
,19,56128281754426 4),

,20,56'28114181754%27 4),

,21,56114%81 754428 4),

IrMOA (56%,19,5628'14'8'75452° 4),
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(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

4)
,19, 5611428754524 4),
,21,56'28'81754128 4),
,22,56'14'81764429 4)
,21,56114181754527 4)
,23,56'817741210 4),
,20, 5628181704526 4),
,21,56'14'81754%27 4),
,20,56114'8175452° 4),
,22,56'81774%28 4),
,21,56'81774%2° 4),
,15,561285827225 4),
,16,56'28%14'8%722° 4),
,17,56128%1428%7227 4),
)
)

)

I

,18,561282143827228 4
,19,56128114482722% 4
,20, 5611458272210 4)

I

I

,15,561284141827241 2% 4
,16,56128314282724125 4
,17,56128214382724125 4
,18,56128114482724127 4

,19, 5611458272428 4),
,15,56128314282724223,
,16,56128%14382724224
,17,561281144827242925
,18,56114°82724%26 4),
,15,56128214382724322
,16,56128114*82724323
,17,56114°8272432% 4),
,15,56128114482724491
,16,56114°82724%22 4),
,15,561145827245 4),

,17,56'28%827327 4),

,18,56128%141827%28 4),
,19,56'28%1428%7%2° 4),

)
I

)
)
)
)

I

4),
4),
4),

4),
4),

4),

,20,56'28'1438273210 4),

,21, 5611448273211 4),

,17,561283141827341 26
,18,56128%142827341 27,
,19,561281143827341928,
,20,561482734129 4),

Ir'MOA (564,17, 56128214282734225 4

4),
4),
4),

4),



Ir'MOA (564, 18, 56128114382734%26

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
IrMOA (56
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

IrMOA (564,23, 5612818276213 4),
IrMOA (56%, 24,56 14'8275214 4),
IrMOA (56%, 23,561 14'8275412'2 4),
IrMOA (56%, 25, 568277215 4),
IrMOA (567, 16, 5628827341 2°  4),
IrMOA (56%,17,56'28314'82734126 4),
IrMOA (56%, 18, 56'28%1428%7%4127 4),
IrMOA (56%,19,56'28'1438%734128 4),
IrMOA (567, 20, 56 14*8273412°  4),
IrMOA (567, 16,56 28%14' 82734224 4),
IrMOA (56%, 17, 56'28%14282734225 4),
IrMOA (56%,18,56'28'1438%734225 4),
IrMOA (56%, 19,56 14*82734%27 4),
IrMOA (567, 16, 56 28%1428%734323 4),
IrMOA (56%,17,56'28'1438%73432% 4),
IrMOA (564, 18,56114*82734325 4),
IrMOA (56%,16,56'28'1438%734*22 4),
IrMOA (564,17, 56114482734%23 4
IrMOA (567, 16,56 14*82734°2"  4),
IrMOA(56*, 18, 5612838274127 4),
IrMOA (56%,19,56'28%14'8%7%4128 4),

,19,56114*82734227 4),
,17,56128114382734324
,18,56114%8273432° 4),
,17,56114%8273423 4),
,19,56'28%8%7129 4),

4),

4),

,20,56128%1418274210 4),
,21,56'281142827421 4),

,22,5611438274212 4),
,19,561282141827441928
,20,56128114282744199
,21,561143827441210 4),
,19,56128114282744297,
,20,56114%82744228 4),
,19,56114%82714326 4),
,21,56'2828275211 4),

4),
4),

4),

,22,5612811418275212 4),

,23,56114%8275213 4),

,21,56'28114'827°41210 4),

,22,56114%8%75412M 4),
,21,56114%8275422° 4),

Ir'MOA (564, 20, 5612811428274412° 4

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,21,56114%827441210 4),
,18,56'28%14'8%744226 4
,19,56'28'1428%744227 4
,20,56114382744%28 4),
,18,56128114282744325 4
,19,56114382744326 4),
,18,56'14382744%2% 4),
,20,5612828275412% 4),

,21,56128114827541210 4),

,22,56114%827541211 4),
,20,5628114182754%28 4
,21,56114%8275422° 4),
,20,56'14%82754%27 4),
,22,56128182754121 4),
,23,56114'827541212 4),
,22, 5614827042210 4),
,24,56'827741212 4),
,17,56128%8274422° 4),
,18,56'28%14'8%714226 4

)7

4),

4),

4),

4),

4),

,19,56'28114282744%27 4),

,20,56114%82744228 4),
,17,56'28%14'8%74432% 4
,18,56128'1428%744325 4
,19,56114382744325 4),
,17,56128114282744%23 4
,18,56114%827442* 4),
,17,56114382744%22 4),
,19,56128282754227 4),

4),

4),

4),

,20,56'2811418%754%28 4),

,21,56114%82754%2° 4),

,19,56128'14182754325 4),

,20,56'14%82754%27 4),
,19,56'14%82754425 4),
,21,56128182754229 4),
,22,56114'82754%21° 4),
,21,56114'82764328 4)
,23,56182774%211 4),

,18,5612828275432° 4),

)

,19,56'28114182754326 4),

,20,56114%82754327 4),

IrMOA (56%, 18,56'28'14'82754%2* 4),

13

IrMOA (564,19, 56114282754%25 4

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

4),
,18,56114%82754523 4),
,20,56128182754327 4),
,21,56'14'82754%28 4)
,20,56'14'8276426 4)
,22,56'82774%2° 4),
,19, 5628182704425 4),
,20,56114'82754%26 4),
,19,56114'82754%2% 4),
,21,56'82774127 4),
,20,56'82774725 4),
,15,56128483732% 4),

)

I

,16,56128%141837%25 4),
,17,56128%142837%20 4),
,18,56'28'143837%27 4),

,19,56'14%837328 4),

,15,56128314183734123
,16,56128%142837341 24
,17,561281143837341 25
,18,56114183734 26 4),
,15,56128214283734292
,16,56128114383734223
,17,56114*83734%2* 4),
,15,56128114383734321
,16,56114183734322 4),
,15,56'14*83734% 4),

,17,561283837426 4),

,18,56128%14'837427 4),
,19,56128142837428 4),

,20,56'14%83712° 4),

,17,56128214183744125
,18,56128114283 744126,
,19,56114%83744127 4),
,17,56128114283744224
,18,56114%83714%2° 4),
,17,56114%83714323 4),
,19, 561282837528 4),

,20,56'28'14'837%29 4),

,21,56114%8375210 4),
,19,56128114183754127
,20,5614283754128 4),

IrMOA (56%, 19, 5614283754226 4),

4),
4),
4),

4),
4),

4),

4),
4),

4),

4),



IrMOA(56*, 21, 56288376210 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,22,5611418370211 4),
,21,56114'8376412° 4),
,23,5618377212 4),
,16,56'28383714121 4),
,17,56128%14183744195
,18,56128114283 744126
,19,56114383744127 4),
,16,56128%14183714%23
,17,56128114283744294
,18,56114%8371422° 4),
,16,56128114283714322
,17,56114383744323 4
,16,56114%8374421 4),
,18,56'28283754126 4),
,19,56128114183754197,
,20,56114%83754128 4),
,18,5612814183754225 4
,19,56'1428%7°422° 4),
,18,56114%8375432 4),
,20,56'28'83764128 4),
,21,56114'8376412° 4)
,20,56'14'8%754%27 4)
,22,561837741210 4),
,17,56128283754221 4),
,18,56128114183754295
,19,56114%83754226 4),
,17,56128114183754323
,18,56114%8375432% 4)
,17,56114%8375422 4),
,19,56128'83764226 4),
)
)

)

)

)

,20,56114183764227 4
,19,56114183764325 4
,21,56'83774%28 4),
,18,56128'83764321 4),
,19,56114'8376432° 4),
,18,56114183764423 4),
,20,56'83774%2° 4),
,19,56'83774%2% 4),
,15,56'283817123 4),
,16,56'28%14'847124 4),

)

)

IrMOA (56%,17,56'28'1428%7425 4),

4),
4),

4),
4),

4),

4),

4)

4),

4),

IrMOA (564, 18, 561143847426 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,15,5628%14184744122 4
,16,56281142847441 23 4
,17,56'14384744124 4),
,15,56128114284744%2! 4
,16,56114384744%22 4),
,15,561143847%43 4),

,17,5612828%7525 4),

,18,56'28'14'84752° 4),

,19,56'14%817527 4),

4),
4),

4),

,17,5612811418475412% 4),

,18,56114%8475412°% 4),
,17,56'14%81754%23 4),
,19,56128'8%7627 4),
,20,56114'817628 4),
,19,5611484754125 4),
,21,5684772° 4),
,16,5612828%754123 4),
,17,56128'14'847%412% 4
,18,56114%84754125 4),

4),

,16,56'28114184754%22 4),

,17,56114%84754%23 4),
,16,56'142817°432' 4),
,18,56'28'81754125 4),
,19,5611484754125 4)
,18,56114184754%24 4)
,20, 56184774127 4),
,17,56128'8%764223 4),
,18,56'14'81754%2% 4),
,17,5611484754322 4),
,19,56'84774%25 4),
,18,5618%4774323 4),
,15,561282857522 4),

)

)

,16,56'28'14'8°7522 4),

,17,56114%85752% 4),

,15,56'2811418575412! 4),

,16,56114%85754122 4),
,15,56114%857542 4),
,17,56128'85752% 4),
,18,56114'85762° 4),
,17,56114185754123 4),

IrMOA (56%,19,56'85772° 4),
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IrMOA (564, 16, 5612818576422 4

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,17,56114185764123
,16,56114185764221
,18,56'8°77412% 4),
,17,56'8°774%22 4),

,15,56'28'867621 4),
,16,561141807%22 4),
,15,56'14'8%7%41 4),

,17,56'857723 4),
,16,56'8577412! 4),
,15,56'8777, 4),
,16,28828 4),
,17,28714'29 4),
,18,28%14%219 4),
,19,28%14%21 4),
,20,28%14%2'2 4),
,21,283145213 4),
,22,28%14%2' 4)
)

) )

,23,281147215 4),
,24,148216 4),
,16,2871414127 4)
,17,28514%4128 4),
,18,28%143412° 4),
,19,2814%4'21° 4)
,20,28%14%41211 4),
)
)

I

)

,21,28%14%41212 4),
,22,28114741213 4),
,23,148412M 4),
,16,28614%4225 4)
,17,28%14%42%27 4)
,18,28%14%42%28 4),
,19,28314%422° 4),

4

4

)

I

,20, 28214542210
,21,28'1474%21
,22,14%4%2'2 4),
,16,28%14%4325 4)
,17,28414%4320 4),
,18,28%14%4327 4),

)

)

)
)

)
,19,28%14%4328 4

,20,281147432° 4
,21,1483432%0 4),

)

I

IrMOA (56%, 16,28%14%4*2% 4),

4),
4),

4),



Ir'MOA (56*,17,28%14°4%25 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,18,28214%4%2° 4),
,19,2811474%27 4),
,20,1454428 4),
,16,28%14%4%23 4),
,17,28214%4%2% 4),
,18,2811474525 4),
,19,14845265 4),
,16,28214%4%22 4),
,17,28'1474%23 4),
,18,148452% 4),
,16,281147472 4),
,17,1484722 4),
,16,145%48 4),
,18,28771210 4),
,19,285141 7121 4),
,20,28514271212 4),
,21,28414371213 4
,22,28314% 7121 4
,23,28214%71215 4),
,24,28114671216 4),
,25,14771217 4),
,18,28%141 714129 4),
,19,28%14%7141210 4),
,20,28%14%71 4211 4),
,21,28%14%714' 212  4),
)
)

)

)
)
);
)
)
)

,22,2821457141213 4),
,23,28114%7141214 4),
,24,14771412%5 4),
,18,28%14%714228 4),
,19,28%14%71422° 4),
,20, 2831447142210 4),
,21,28%14°7142211 4),
,22,28114%7142212 4),
,23,147714%2"3 4),
,18,28%14%714327 4)
,19,28314%714328 4),
,20,28214°71432° 4),
,21,28'14%7143210 4),
,22,14771432" 4),
,18,28%144714426 4),

)

IrMOA (56%,19,282145714427 4),

IrMOA (564, 20, 28'14%714%28 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,21,14774%2° 4),
,18,28214°714525 4),
,19,28114%714525 4),
,20,147714%27  4),
,18,28'14%71452% 4),
,19,14774%25 4),
,18,147714723 4),
,20,28°7%212 4),
,21,28°14'72213 4),
,22,28414%7221 4),
,23,28%14372215 4),
,24,28214*72216 4),
,25,28114°72217 4),
,26,1457%2'8 4),
,20,28°14' 7241211 4),
,21, 2841477241212 4),
,22,28%14%7241213 4),
,23,28214%7%41 214 4),
,24,28'14°7%4121% 4),
,25,1457241216 4),
,20,28%1427242210 4),
,21,283143724%2M1 4
,22,28%141724%212 4
,23,2811457242213 4),
,24,145724%21 4),
,20, 283143724329 4),
,21,28214%7243210 4),
,22,28114°7243211 4),
,23,145724%212 4),
,20,28214%724128 4),
,21,284145724429 4),
,22,145724%210 4),
,20,28'14°724527 4),
,21,1457%24528 4),
,20,1457%4°%29 4),
,22,28°5732M 4),
,23,28414173215 4),
,24,28314%73216 4

)
4),
4)
4)

)

)
);
)
)

,25, 28214373217,
,26,28114473218

)

)

IrMOA (56%,27,14573219 4),
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IrMOA (564, 22, 284141734

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

21374)7
,23,28314%7341214 4),
,24, 282143734121 4),
,25,28'14%7341216 4),
,26,14573412'7 4),
,22,28%14%7342212 4),
,23,2821437342213 4),
,24,28'14% 7342214 4),
,25,145734%2%5 4),
,22,28%14%7343211 4),
,23,28'14% 7343212 4),
,24, 1457343213 4),
,22,28'14%7344210 4),
,23,145734%2M 4),
,22,145734%2° 4),
,24,28%71216 4),
,25,283141 74217 4),
,26,28%14%74218 4),
,27,28'14374219 4),
,28,141712%0 4),
,24,283141 7141215 4),
,25,28214%7441216 4)
,26,28'1437441217 4),
,27,14%744128 4),
,24, 2821477142211 4),
,25,28'143714221% 4),
,26, 1447442216 4),
,24,28'1437443213 4),
,25,14%74432M 4),
,24,14%7%42'2 4),
,26,2837°2"8 4),
,27,28214175219 4),
,28,28114%75220 4),
,29,143752% 4),
,26,28%14 7541217 4),
,27,28'14%7541218 4),
,28,1437°41219 4),
,26,28'14%7°42216 4),
,27,143754%2'7 4),
,26,1437°432%5 4),
,28,28%762%0 4),

IrMOA (56%,29,28'14'7622! 4),



IrMOA (56*, 30, 14%762%2 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,28,2811417641219 4),
,29,1427542%0 4)
,28,142754%218 4)
,30,28'772%2 4),
,31,14'772% 4),
,30,14177412%1 4),
,32, 78274 4),
,17,287714128 4),
,18,28%14171412° 4),
,19,28%14%714121° 4),
,20,284143714121 4),
,21,28%14%7141212 4),
,22,28%14571412'3 4)
,23,28'14%7141 21 4),
,24,14771412%5 4),
,17,285141714227 4)
,18,28°14%714228 4),
,19,28%14%71422° 4),
,20,28%147142210 4)
,21,28214°7142211 4),
,22,28114%7142212 4),
,23,147714%213 4),
,17,28°14%714325 4)
,18,28%14%714327 4),
,19,28%14714328 4),
)
4

)
)

I

)

,20,282145714329 4
,21,28'14%7143210 4),
,22,14771432M 4),
,17,28%14%714125 4)
,18,28%14714125 4),
,19,282145714427 4),
,20,28'14%714%28 4)
,21,147714%2° 4),

,17,28%1471452% 4),
,18,28%14°714525 4),
,19,28114%714526 4),
,20,147714%27 4),

,17,28%14°714523 4),
,18,28'145714%2% 4),
,19,147714525 4),

)

)

)

IrMOA (56%,17,28'14%714722 4),

IrMOA (56*,18,147714723 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,17,14774321 4),

,19,2857241210 4),

,20,28°14' 7241211 4),
,21,28%14%7%4'212 4),
,22,28%14%7241213 4),
,23,2821447241214 4),
,24,28'14°7%4121° 4),
,25,1457241216 4),

,19,28°14'72422° 4),
,20,28%14%7%4221° 4),
,21, 2831437242211 4),
,22,28214%7%42212 4),
,23,28114°7242213 4),
,24,1457%24%21 4),

,19,28%14%724328 4),
,20, 283143724329 4),
,21,28214%7243210 4),
,22,28114°7243211 4),
,23,145724%212 4),

,19,28%14%724127 4),
,20,28%14%724428 4),
,21,28'14°72442° 4),
,22,145724%210 4),

,19,28214%724525 4),
,20,28'14°724527 4),
,21,1457%4528 4),

,19,28'14%724525 4),
,20,145724%28 4),

,19,1457%24724 4),

,21,28°57341212 4),

,22,2841417341213 4),
,23,28314%734121 4
,24,28%1437341215 4
,25,2811447341216 4)
,26,14573412'7 4),

,21,28%1417342211 4),
,22,28314%734%212 4
,23,28%143734%213 4
,24, 2811447342214 4),
,25,14°734%215 4),

)
);
)
)

)
);
)
)

IrMOA (56%, 21,28%1427343210 4),
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IrMOA (564, 22, 282143734321 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

I'MOA (564, 30,14774

,23,2801447343212 4),
,24,1457343213 4),
,21,28%14%73442° 4),
,22,28'14%7341210 4),
,23,145734%2" 4),
,21,28414%734528 4),
,22,145734%2° 4),
,21,145734%27 4),
,23,28%74412M 4),
,24,283141 7141215 4),
,25,28214%7441216 4)
,26,28'14%37441217 4),
,27,14%744128 4),
,23,28%141 7142213 4),
,24, 2821477142211 4),
,25,2811437442215 4),
,26,14%744%26 4),
,23,28%14%7443212 4),
,24, 281437143213 4),
,25,14%74432M 4),
,23, 2801437444211 4),
,24,14%744212 4)
,23,14%7445210 4),
,25,2837541216 4),
,26,28%141 7741217 4),
,27,28414%7541218 4)
,28,1437542%9 4),
,25,282141 774221 4),
,26,28'14%7°42216 4),
,27,1437°4%2'7 4),
,25,28114%7543214 4),
,26,1437°432%5 4

)
,25,1437544213 4),
)
9

)

)

,27,28%7641218 4),
,28, 281141764191

,29, 1427641220 4),
,27,28'1417%42217 4),
,28,14%7%4%2'8 4

)
,27,1427543216 4),
)
)

»4),

)

,29, 2817741220 4),
22174 ,



IrMOA (56*,29, 1417742219 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,31,7841222 4),
,18,28%724%28 4),
,19,28°147%422° 4),
,20,28%14%7%4221° 4),
,21,28314%7%42211 4),
,22,28214%724%212 4),
,23,28114°7242213 4),
,24,145724%2™ 4),
,18,28%1417%4327 4),
,19,28%14%7%4328 4),
,20, 283143724329 4),
,21,28%14%7243210 4
,22,284145724321 4
,23,1457243212 4),
,18,28%14%7%4125 4)
,19,283143724427 4),
,20,28%14%7%4%28 4),
,21,28'14°7%442° 4)
,22,145724210 4),
,18,28%14%7%4525 4),
,19,28214%724526 4),
,20,28'14°7%4527 4),
,21,145724%28 4),
,18,28%147%4%2% 4),
,19,28'14°724%25 4),
,20,145724526 4),
,18,28'14°7%4723 4),
,19,14572472% 4),
,18,145724822 4),
,20,28%734%210 4),
,21,28%141 7342211 4),
,22,28314%734%212 4
,23,28%143734%213 4
,24,28114%734%214 4),
,25,145734%2%5 4),
,20,28414173432° 4),
,21,28%14%7343210 4),
,22,28214%37343211 4),
,23,28'147343212 4),
,24,14°7343213 1),

),
)

)

)

)

)

)
)
)
)

IrMOA (56%, 20,28314%73428 4),

IrMOA (564, 21, 282143734429 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,22,28114%7344210 4),
,23,14%734%21 1),
,20,28%143734527 4),
,21,281144734528 4),
,22,145734%29 4),
,20,28'14%734525 4),
,21,14%734%27 4),
,20,14%73472° 4),
,22,28%7442212 4,
,23,28%141 7442213 4,
,24,28214%7%42214 4),
,25,2811437442215 4),
,26,14%714%216 4),
,22,28%141 744321 4,
,23,28%14%7443212 4),
,24,28'1437%43213 4),
,25,14%7443214 4),
,22,28%14%744421° 4),
,23,281143744%421 4,
,24,14% 7444212 4),
,22,28'14%7%4529 4),
,23,14%7445219 4),
,22,14%744528 4),
,24,28%754201 4,
,25,28%141754%215 4,
,26,28'14%7542216 4),
,27,1437542217 4),
,24,28%1417543213 4),
,25,28114%7543214 4,
,26,14%7543215 4,
,24,28'14%7°44212 4),
5,143754%2'3 4),
,24, 143754521174%
,26,282754%216 4),
,27,281141 7642217,
,28,142764%218 4),
,26,28'11417543215 4),
,27,14%7643216 4

)
,26,142754%21 4),
)
)

4),

)

,28,287742218 4),

IrMOA (564,29, 1417742219 4),
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IrMOA (564, 28, 1417743217 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,30,78422%0 4),
,19,285734%28 4),
,20,28%14'73432° 4),
,21,28%14%7343210 4),
,22,28%14%7343211 4),
,23,2801447343212 4),
,24,1457343213 4),
, 19,2814 734427 4)
,20,28%14%734128 4),
,21,28%14%73412° 4),
,22, 2811447344210 4)
,23,145734%2M 4),
,19,28%14%734525 4),
,20,28%14%734527 4),
,21,28'14%734528 4),
,22,145734529 4),
,19,28%14%734525 4),
,20,28'14%734525 4),
,21,145734527 4),
,19,28'14%73472% 4),
,20,14573472° 4),
,19,145734823 4),
,21,28%7443210 4)
,22,283141 7143211 4),
,23, 2821477143212 4),
,24, 2811437443213 4),
,25,14%74432M 4),
,21,28%141 744429 4),
,22,28%14%7141210 4),
,23, 2811437141211 4),
,24, 1447444212 4),
,21,28%14%7%4528 4),
,22,28'14%74452° 4),
,23,14%74452'° 4),
,21,28'14%714527 4),
,22, 144744528 4),
,21,14%74472° 4),
,23,2837543212 4),
,24,28%141 7743213 4),
,25,28114%754321 4,

)

IrMOA (56%, 26, 1437743215 4),



IrMOA(56*,23,28%141754%2" 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,24, 2811427544212 4),

,25,1437544213 4),

,23,28114%7°45210 4),

,24,143754%2" 4),
,23,14375452° 4),
,25,2827643214 4),

,26,28'1417043215 4),

,27,1427543216 4)

,25,28'141 7641213 4),

,26,142754%2M 4),
,25,1427645212 4),
,27,2817743216 4),
,28,1417743217 4)
,27,141774%2%5 4),
,29, 7843218 4),
,20,284744428 4),
,21,28%141 744429 4),

)

,22,28214%7444210 4),
,23,28' 1437141211 4),

,24,14%714%2'2 4),
,20, 283141744527 4),
,21,28%14%744528 4),
,22,28'14374452° 4),
,23,1417145210 4),
,20,28%14%744%25 4),
,21,284143744%27 4),
,22,14%744528 4),
,20,28'143744725 4),
,21,14%7%472° 4),
,20,141714824 4),
,22,2837544210 4),

,23,282141 7744211 4),
,24,28'14%7°44212 4),

,25,143754213 4),
,22,28%1417°452° 4),

,23,28114%7545210 4),

,24,143754%2M 4),
,22,28'14%7°4528 4),
,23,14375452° 4),
,22,143754727 4),

IrMOA (56%, 24,282764%212 4),

IrMOA (56%, 25,2814 7644213 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,26,142754%214 4),
,24,28'1417545211 4),
,25,14%7545212 4),
,24,142754%210 4),
,26,28' 774121 4),
, 27,141 7744215 4),
,26,141774%213 4)
,28, 7844216 4),
,21,28%754%28 4),
,22,28%14175452° 4),
,23,28114%7545210 4),
,24,143754521 4),
,21,28%1417°4527 4),
,22,28114%754528 4),
,23,14%754529 4),
,21,28'14%754725 4),
,22,14%754727 4),
,21,14%75482° 4),
,23,2827645210 4,
,24,281141764521 4,
,25,1427545212 4),
,23,28'1417%452° 4),
,24,14%7545219 4),
,23,14%764728 4),
,25,281 7745212 4),
,26,141774%213 4),
5,14'774%2'" 4),
,27, 784521 4),
,22,28%764528 4),
,23,28114176452° 4),
,24,1427645210 4),
,22,28'147%4727 4),
,23,14%754728 4),
,22,14%764826 4),
,24,281774%210 4),
,25,141774%21 4),
,24,141774729 4),
,26,784%212 4),
,23,281774728 4),
,24,14%774729 4),

)

IrMOA (56%,23,14' 774827 4),
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IrMOA (56%, 25, 7847210 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,24, 784828 4),
,16,28781 7127 4),
,17,28%14'817128 4),
,18,28%14%8'712° 4),

.19, 2841438171210 4),
,20, 2831448171211 4),

)
)
,21,28%14°81 71212 4)
)

)

,22,281148171213 4),

,23,14781 7121 4,
,16,28514181714126 4
,17,28514281714127 4
,18,28414381714128 4
,19,28314481714129 4
,20, 28214581 7141210,
,21,28114%81 7141211
,22,14781 7141212 4),
,16,28514281714225 4
,17,28414381714226 4
,18,28314481714227 4
,19,28214581714298 4
,20,28'14°8171422° 4
,21,14781 7147210 4),

,16,28%14381 714324 4
,17,28314481714325 4
,18,28214581714326 4
,19,28114581714327 4

,20,14781 774328 4),
,16,28314181 714423
,17,28%14581 714424,
,18,28114°%81 714495,
, 19,1478 714426 4),
,16,28214581 714522
,17,28114581714523
,18,14781 74724 4),
,16,28114°%81 714521
,17,14781714%22 4),
,16,14781 7147 4),

,18,28%817%2° 4),

4)
4)
4)
4),
4
4

I
I

)
)

4),
4),
4),
4),
4),
)
),
),
)

I

4),
4),
4),

4),
4),

4),

,19,28°14'8172210 4),

,20,28%14%81 7221 4,

IrMOA (56%, 21,28314%8'722'2 4),



IrMOA(56*,22,28%14%81722'3 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,23,28114°8172214 4),
,24,14581 72215 4),
,18,28°14'81724128 4),
,19,28114%8172412° 4),
,20,28%14%817241210 4),
,21,28%14%81 7241211 4),
,22,28'14°8172412'2 4)
,23,14%817241213 4),
,18,28%14281724%27 4)
,19,28%14381724228 4),
,20,28%14*81724229 4),
,21,28'14°817242210 4),
,22,14%81 724721 4),
,18,28%14%81724326 4),
,19,28214%81724327  4),
,20,28114°81724328 4),
,21,14°%817%4%2° 4),
,18,28214%8172442° 4),
,19,28'14°8172426 4),
,20,14%81 724127 4),
,18,28114°8172452% 4),
,19,14°%81 724525 4),
,18,14°%817%4%23 4),
,20,28%81 7321 4),
,21,28%14'8173212 4),
,22,28314%8173213 4),
,23,28214%81 73214 4),
,24,28'14%8173215 4),
,25,1458173216 4),
,20,28%14'817341210 4),
,21,28314%81 7341211 4),
,22,28214%817341212 4)
,23,28'14%817341213 4),
,24,14581 734121 4),
,20,28%14%8173422° 4),
,21,28%143817342210 4),
,22,28'14%8173422M 4),
,23,14°81 7347212 4),
,20,28214%81734328 4),
,21,28'148173432° 4),

)

IrMOA (564, 22, 14°817343210 4),

IrMOA (56*, 20,28 14*81 734%27 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

Ir'MOA (564, 20, 28314381724

,21,14°81734%28 4),
,20,14°81 734525 4),
,22,28481 74213 4),
,23,28%14'81 71211 4),
,24,28214%817121% 4),
,25,2811438174216 4)
,26,14*81 74217 4),

,22,28%14'81 7441212 4),
,23,28214%81 7141213 4),
,24,28'14%81 71412 4),

,25, 144817441215 4),

,22,28214%81 744221 4),
,23,28114%81 7442212 4),

,24,14'81 747213 4),

,22,28114%817143210 4),

,23, 14481744321 4),
,22,14*81 744429 4),
,24,28%817°215 4),
,25,28214'817521¢ 4),
,26,28'14%8175217 4),
,27,1438175218 4,

,24,28214'81 7542 4),
,25,28114%81 7541215 4),

,26,143817°41216 4),

,24,28'14%81754%2"3 4),

,25, 143817542214 4),
,24,143817°43212 4),
,26,28281 70217 4),
,27,28'14'8176218 4),
,28,14281 70219 4),

,26,281141817041216 4),

,27,14281 7641217 4),
,26,14281764%215 4),
,28,28'8177219 4),
,29,14'8177220 4),

,28, 141817741218 4),
,30,8178221 4),

, 17,2881 724127 4),
,18,28°14'81724128 4),
,19,28114%8172412° 4),

19

41219, 4),

IrMOA (564, 21, 2821448724

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

2117 4)7
,22,281145817241212 4),
,23,149817241213 4),
,17,28514'81724%26 4),
,18,28114781724%27  4),
,19,28%14%81724%28 4),
,20,28%14*81724229 4)
,21,28'14°81724%210 4),
,22,14%8' 7247211 4),
,17,28%14%817243925 4)
,18,28%1438172432° 4),
,19,28%14%81724327 4),
,20,28'14%8'724328 4)
,21,14°%817%4%29 4),
,17,28314%81724%2%  4),
,18,282141817242° 4),
,19, 2811458724426 4),
,20,14°%81 724427 4),
,17,28%14%81724%23 4),
,18,28'14°81724%2 4),
,19,14%817%4525 4),
,17,28414581724522 4),
,18,145817%4%23 4)

, 17,1481 724721 4),
,19,28%81 734129 4)
,20,28%14'8173412%0 4),
,21, 28314281 7341211 4),
,22,28%14%817341 212 4),
,23,28'14%817341 213 4),
,24,14581 734121 4),
,19,28%14'81734%28 4),
,20, 2831428734229 4),
,21,28214%81734%210 4),
,22,28'14%81 734221 4),
,23,14581 7347212 4),
,19,28%14781734327 4),
,20, 2821438734328 4),
,21,28'14%8173432° 4),
,22,14°81 7343210 4),
,19,28214%81734%26 4),
,20, 2814481734427 4),

I

I

)

IrMOA (56%, 21, 14581734428 4),



IrMOA (567, 19,28'14*8'73452° 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

IrMOA (564, 21,28214381 7342210 4),

,20,14581734526 4),
,19,14°81734%2% 4),
,21,28%81 744121 4),

,22,28314'8171412'2 4),
,23,28214%81 7141213 4),
,24,28014381 7441214 4),

,25,14%81 7441215 4),

,21,28%14'817442210 4)
,22,28214%81 71422 4),
,23,28'14%8171422'2 4),

,24,14481 7442213 4),
,21,28214%8174432° 4),

,22,281143817443210 4)

,23,14181 714321 4),
,21,28'14%81714%28 4),
,22,14481 744429 4),
,21,14%81 744527 4),
,23,283817°41213 4),

,24,28%14'8175412 4),
,25,28'14%8175412%5 4),

,26,143817°41216 4,

,23,28214'81754%212 4),
,24,28114%81754%213 4),

,25,143817°4%21 4),

,23,28'14%81 754321 4),

,24,14381 7543212 4),
,23,143817°4%210 4),
,25,28281764121% 4),
,26,281141817641216,
,27,14281 7541217 4),

4),

,25,281141817042214 4)

,26,148'7°4%21% 1),
,25,14281764%213 4),
,27,28'8177412'7 4),
,28,14'817741218 4),
,27,14181774%216 4,
,29, 817841219 4),
,18,28°81 734727 4),
,19,28%14'81734228 4),
,20, 2814281734229 4),

IrMOA (567, 22,28 148 73422 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,23,14581 7342212 4),
,18,28%14'81 734325 4),
,19,28%1428' 734327 4),
,20,28%14381 734328 4)
,21,28114%81 734329 4)
,22,14°817343210 4),
,18,28%14%817342° 4),
,19,28214%8173426 4),
,20,28'14%8173427 4),
,21,14°81 734128 4),
,18,28%1438173452% 4),
,19,28114%8173452° 4),
,20,14°81 734525 4),
,18,28'14%81734523 4),
,19,14°81734%24 4),
,18,14°81734722 4),
,20,28*81 744229 4),

)

)

,21,28%14'81 7442210 4),
,22,28214%81 71422 4),
,23,28'14%81714%2'2 4),

,24,14%81 7442213 4),
,20,28%14'81744328 4),
,21,28214%8174432° 4),

,22,28'14%817143210 4),

,23,14181 7143211 4),
,20, 2821478174427 4),
,21,28'14%8174428 4),
,22,14*81 744429 4),
,20,28'14%81714526 4),
,21,14%81 74527 4),
,20, 1448174425 4),
,22,28%81 7747211 4),

,23,28214'81754%212 4),
,24,28'14%81754%2"3 4),

,25,143817°4%21 4),

,22,28%141817543210 4),
,23,28114%81 754321 4),

,24,143817°43212 4),
,22,28'14%817542° 4),
,23,14%817°44210 4),

IrMOA (56%, 22, 14381754528 4),

20

IrMOA (56*, 24, 282817542213 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,25,281141817042214 4),
,26,14281754%215 4),
,24,28'14'8175432'2 4)
,25,14281 7543213 4),
,24,14281 754121 4),
,26,28181774%215 4),
,27,14'81774%216 4),
,26,14'81774%214 4),
,28, 817842217 4),
,19,28%81 714327 4),
,20, 2831481744328 4),
,21,28%14%8174432° 4),
,22,28114%817443210 4)
,23,14%81 714321 4),
,19,28%14'81714%26 4),
,20, 2821478744427 4),
,21,28114%81 744428 4),
,22,14%81 744429 4),
,19,2821478'714%2° 4),
,20,28'14%81714526 4),
,21, 14481744527 4),
,19,28114%8174452% 4),
,20,14%81744%25 4),
,19,14%81 714723 4),
,21,28%817°4%2° 4),
,22,28%141817543210 4),
,23,28114%81 754321 4),
,24,143817°4%212 4),
,21,28214'81754%28 4),
,22,28'14%81754%2° 4),
,23, 143817544210 4,
,21,28'14%81754%27 4),
,22, 14381774728 4),
,21,143817°4%20 4),
,23,28281 7643211 4),
,24,281141817043212 4),
,25,14281764%213 4),
,23,28'14'81764%210 4)
,24,14281 754121 4),
,23,14%8175452° 4),

IrMOA (56%, 25,2881 7743213 4),



IrMOA(56*,26, 14817743214 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,25,14181774%212 4),
,27,817843215 4),
,20,283817°4%27 4),
,21,28214'8175428 4),
,22,28'14%81754%2° 4),
,23,143817°4%210 4,
,20,28214'81754526 4),
,21,28'14%81754527 4),
,22,143817°4528 4),
,20,28'14%8175452° 4),
,21,143817°4%26 4),
,20,143817°472% 4),
,22,2828176442° 4),

,23,28'14'81764210 4),

,24,14281 754121 4),
,22,28114181764528 4),
,23,14281764%2° 4),
,22,14281764%27 4),
,24,28'81774%21 4),
,25,14'817741212 4),
,24,14*817745210 4,
,26,817844213 4),
,21,28281764%27 4),
,22,28'14'81764528 4),
,23,1428175452° 4),
,21,28114181764526 4),
,22,14%8176427 4),
,21,14%8'754725 4),
,23,28'8177472° 4),
,24,14'81774721° 4),
,23,14'81774%28 4)
,25, 817845211 4),
,22,28'81774%27 4),
,23,14'81774%28 4),
,22,14'81774728 4),
,24,81784529 4),
,23,81784797 4),
,16,28°827%2° 4),
,17,28°14'8%7227 4),
,18,2841428%7228 4),

)

IrMOA (56%,19,28314%82722° 4),

IrMOA (564, 20, 28%14*8272210 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,21, 2811458272211 4),
,22,14°%8272212 1),
,16,28%14182724125 4
,17,28414282724126 4
,18,28314382724127 4
,19,28214482724128 4
,20,28114582724129 4
,21,14°%82724121° 4),
,16,2841428272422% 4
,17,28314382724225 4
,18,28214182724%25 4
,19,28114582724227 4
,20,145827%4228 4),
,16,283143827243923,
,17,28%14482724324,
,18,28114582724325,
,19,145827%4326 4),
,16,28%14*827%4*22,
,17,28114582724493,
,18,1458%7%4121 4),
,16,28114582724521
,17,145827%4522 4),
,16,1458%7%4° 4),
,18,28°827%28 4),
,19,28114'82732° 4),
,20, 2831478273210 4),
,21,28214%8273211 4),
,22,28'14%8273212 4),
,23,14°8273213 4),
,18,28414182734127 4
,19,28314282734128 4
,20,2821438

,22,14°827341211 4),
,18, 2831428273429,
,19,28%14382734227,
,20,2814*82734228,
,21,14582734229 4),
,18,28%14382734325,
.19, 2814482734326 4

IrMOA (56%, 20, 14582734327 4),

21

4)
4)
27341929 4),
,21,28114%827341210 4),

4),
4),
4),
4),
4)

)

4),
4),
4),
4)

)

4)7
4)7
4)7

4)7
4),

4),

)

)

4)7
4)7
4)7

4)7

)7

IrMOA (56%, 18, 28114*82734%2% 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,19, 14582734425 4),
,18,14°82734%23 4),
,20,28%8274210 4),
,21,28%14'8%71211 4),
,22, 2821478271212 4),
,23,2811438274213 4),
,24,14%82742™ 4),
,20,28%14'8274412° 4),
,21,28%14%8271412'0 4),
,22,28'14%827141 2™ 4),
,23, 144827441212 4),
,20,28214%82744%28 4),
,21,28'14%82744%2° 4),
,22,14%82714%210 4),
,20,28'14%82714327  4),
,21, 1482744328 4),
,20,14%82744%25 4),
,22,283827°212 4),
,23,28%14'8275213 4),
,24,28'14%8%75211 4),
,25,1438275215 4),
,22,28%14'82754 21 4),
,23,28114%827541 212 4),
,24,1438%7°41213 4),
,22,28'14%82754%210 4),
,23, 14382754221 4),
,22,143827°4%29 4),
,24,28282752M 4),
,25,28'14'827621° 4),
,26,1428%75216 4),
,24,281141827041213 4),
,25,14282754121 4),
,24,1428%754%212 4),
,26,28'8277216 4),
,27,14'8%772'7 4),
,26,14*8%7741215 4),
,28, 8278218 4),
,17,28°82734120 4),
,18,28%14'82734127 4),
,19,28%14282734128 4),

IrMOA (56%, 20, 28214%8273412° 4),



IrMOA (567, 21,28 14827341210 4),

(
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,22,145827341 21 4),
,17,2841418%734225 4
,18,28314%82734220 4
,19,28214382734227 4
,20,28114%82734228 4
,21,14582734%29 4),
,17,28314282734324,
,18,28%14382734325,
,19,28114482734326
,20,14°82734327  4),
,17,28214382734423
,18,28114*82734424,
,19,14582734425 4),
,17,28114482734522,
,18,14°82734523 4),
,17,14582734%21 4),
,19,28%82744128 4),
,20, 2831482744129,

,21,28%142827441210,
,22,28114382744 1211
,23,144827441212 4),
4),
4),
4),
,22,14182714%21° 4),

4),
4),

,19,28314182744227,
,20, 2821428274428,
,21,28114%82744299,

,19,28%14282744325
,20, 2814382744327,
,21,14%82744%28 4),
,19,28114382744425,
,20,1478274428 4),
,19,1448274452% 4),

,21,283827°41210 4),
,22,282141827541 211
,23,281142827541212,
,24,143827°41213 4),
1),
1),

,21,28%14182754%2°

,22,28114%827542210,
,23,14°827°4%211 1),
4),

,21,28114%827543928
,22,143827°432° 4),

IrMOA (564, 21, 14382754427 4),

)
)

4)
4),
4)
4)

)

4)7
4)7
4)7

4)7
4)7

4)7

4)7
4)7
4)7

4)7

4)7
4)7

IrMOA (56*, 23, 282827641212 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,24,281141827041213 4),

,25,142827041214 4),

,23,2811418274%2M 4),

,24,1428%754%212 4),
,23,1428%7643210 4),
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,24,1428%7°4%212 4),
,22,28414182704329,
,23,1428%7643210 4),
,22,14%82764498 4),

IrMOA (56%, 24,28'8%7742212 4),

22

4),
4),
4),
4),
4),
4),

4),
4),

4)7

4),
,22,28114%82754%210 4),

4),
4),

4)7

4)7

IrMOA (56*, 25, 14827747213 4),

(

IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
IrMOA (56*
(

,24, 14182774321 4),
,26,827842214 4),

,19,28%827°4%20 4),
,20, 2821482754327,
,21,28114282754328,
,22, 14382754329 4),
,19,28214182754425
,20,28114282754425
,21,1438%7°4127 4),
,19,28114282754524,
,20, 14382754525 4),
,19,143827°4%23 4),
,21,28282764%28 4),
,22,28114182764329,
,23,1428%7543210 4),
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,16,28%14383734322
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,18,14°83734%2% 4),
,16,28114483734421
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IrMOA (567,20, 1487428 4), IrMOA (56%,19,2828%764126 4), IrMOA(56%, 20,28'8°7727, 4),
IrMOA (564, 16, 2831484744123 4), IrMOA (564,20, 2814184754127 4), IrMOA (56%, 21, 14857728 4),
IrMOA (56%,17,28214%8%7%412* 4), IrMOA (56%,21,14%8%7%4128 4), IrMOA (56%, 20, 14'8%77425 4),
IrMOA (56%, 18,28'14%8%7%412° 4), IrMOA (56%,19,28'14'8%754%25 4), IrMOA (56%,22,8°7%2° 4),
IrMOA(56%,19,148%714'25 4), IrMOA (56%, 20, 14284764226 4), IrMOA(56%,17,2828°76423 4),
IrMOA (567, 16,28214%81714%22  4), IrMOA(56%,19,14%8%7%432% 4), IrMOA(56%,18,28'14'85754% 2% 4),
IrMOA (564,17, 2814384744223 4), IrMOA (56%,21,28'8%774128 4), IrMOA (56%, 19, 14285764125 4),
IrMOA (56%,18,148%74422% 4), IrMOA (56%,22,14'8%77412° 4), IrMOA (56%,17,28'14'85754%22 4),
IrMOA (56%, 16,28 14%8%7%432" 4), IrMOA (56%,21,14'8%774227 4), IrMOA (56%,18,1428°7%4223 4),
IrMOA(56%,17,148%714322 4), IrMOA(56%, 23,8754 20 4), IrMOA(56%,17,1428°7%4321 4),
IrMOA (567, 16,14'8*7%4%, 4), IrMOA (56%,18,2828%7%422% 4), IrMOA(56%,19,28'8%774'25 4),
IrMOA (564, 18, 2838%7520 4), IrMOA (564,19, 2814184764225 4), IrMOA (56%, 20, 14185774125 4),
IrMOA (56%,19,28214'8%7527 4), IrMOA (56%, 20, 1428%7%4226 4), IrMOA (56%,19,14'8%77422% 4),
IrMOA (56%, 20,28 142847528 4), IrMOA (56%,18,28'14'8%754%23 4), IrMOA (56%,21,8%7%4127 4),
IrMOA (567, 21,14387°2°, 4), IrMOA(56%,19,14%8%7%432% 4), IrMOA(56%,18,28'8%774223 4),
IrMOA (567, 18,28214'8%75412°  4), IrMOA(56%,18,14%8%7%4122 4), IrMOA(56%,19,14'8%77422% 4),
IrMOA (564, 19, 2814284754126 4), IrMOA (56%, 20, 28184774225 4), IrMOA (56%, 18, 14185774322 4),
IrMOA (56%, 20, 1438%7°4'27 4), IrMOA (56%,21,14'8%774227 4), IrMOA (56%, 20, 8°7%4%2° 4),
IrMOA (56%, 18, 281428475422 4), IrMOA (56%, 20, 148774325 4), IrMOA (56%,19,8%7%4323 4),
IrMOA (567,19, 1438754225 4), IrMOA(56%, 22, 81754228  4), IrMOA(56%, 16, 282857622 4),
IrMOA (567, 18,1438%7%4323 4), IrMOA(56%,19,28'8%77432% 4), IrMOA(56%,17,28'14'857523 4),
IrMOA (564, 20, 282847028 4), IrMOA (56%, 20, 14184774325 4), IrMOA (56%, 18, 142807024 4),
IrMOA (56%,21,28'14'8%752° 4), IrMOA (56%,19, 14877423 4), IrMOA (56%, 16,28'14'85754' 2 4),
IrMOA (56%, 22, 1428476210 4), IrMOA (56%, 21,8%754%26 4), IrMOA (56%,17,1428%7%4122 4),
IrMOA (567, 20,28'14'8%754127 4), IrMOA(56%, 20, 87542 4), IrMOA(56%, 16, 142857642 4),
IrMOA (56%,21,1428%7%428 4), IrMOA(56%, 16,2838°7%23  4), IrMOA(56%,18,28'85772% 4),
IrMOA (564, 20, 14284764226 4), IrMOA (56%,17,28%14'85752% 4), IrMOA (56%, 19, 14807725 4),
IrMOA (56%,22,28'877210 4), IrMOA (56%,18,28'14285752° 4), IrMOA (56%,18,14'8%774123 4),
IrMOA (56%, 23, 148772 4), IrMOA (56%,19,1438%7°2° 4), IrMOA (56%, 20, 8%7%25 4),
IrMOA(56%,22,14'8774'2° 4), IrMOA (56%,16,28214'857°4'22 4), IrMOA(56%,17,28'8%774'22 4),
IrMOA (56%, 24, 878212 4), IrMOA (56%,17,28'142857°4'23  4), IrMOA(56%,18,14'8%774'23 4),
IrMOA (564,17, 28384754124 4), IrMOA (56%, 18, 14385754124 4), IrMOA (56*,17,14'8%77422! 4),
IrMOA (56%,18,28214'8%75412° 4), IrMOA (56%, 16,28'14%857°4%2! 4), IrMOA (56%,19,8%7%412% 4),
IrMOA (56%, 19,28 14284754126 4), IrMOA (56%,17,1438%7°4222 4), IrMOA (56%,18,8%7%4%22 4),
IrMOA (56%,20,14%8%7%4'27 4), IrMOA(56%, 16,1438°7%43  4), IrMOA(56%,16,28'87772! 4),
IrMOA (56%,17,28214'81754%23  4), IrMOA(56%, 18,2828°7025 4), IrMOA(56%,17,14'877722  4),
IrMOA (564, 18, 2814284754224 4), IrMOA (56%,19,28'14'857526 4), IrMOA (56%, 16, 1487774 4),
IrMOA (56%, 19, 14384754225 4), IrMOA (56%, 20, 1428°7%27  4), IrMOA (56%, 18, 877523 4),
IrMOA (56%,17,28'14%8%754322 4), IrMOA (56%,18,28'14'85754'2% 4), IrMOA (56*,17,877%4' 2" 4),
IrMOA(56%,18,1438%7%4323 4), IrMOA(56%,19,14%8°7%4'2° 4), IrMOA(56%, 16,8578, 4).
IrMOA(56%,17,1438%7%412' 4), IrMOA(56%,18,14%8°7%4223 4),
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