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Abstract

Jroadeast Networks on 2F — 1 Nodes and Minimum Broadeast

Network on 127 Nodes

St

Xiangyvang Xu

Broadcasting is a basic problem of communication in usual networks. To design an
optimal broadeast network on n nodes is very difficult., Nuwmerous previous papers
have investigated ways to construct networks with sparse communication lines in
which broadcasting can be completed in the theoretically miniram amount of time
from any originator. Minimum broadeast networks are the sparsest possible networks
of this type, which have the minimum number of communication lines denoted by
B(n). Many previous papers also have investigated the construction of minimum
broadcast networks for small values of n. Among those, a minimum broadeast network
on 03 nodes is the largest. In this thesis, a new technique of constructing broadcast
networks on 27 — 1 nodes is introduced. Furthermore, this technique is improved to
construct broadcast networks on any odd number of nodes. Improved upper bounds
on B(n) for broadcast networks on 2? — 1 nodes are presented. Also, general bounds
on B(n) for broadcast networks on any odd number of nodes are given. Finally,
all known minimum broadcast networks on 2¢ — 1 nodes are studied and common
properties of them are observed. Then, careful studies of the ohserved properties ancd
massive experimental work lead to the construction of a minimum broadeast network
on 127 nodes. This network is proven to have 389 communication lines.
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Chapter 1

Introduction

The study of communication networks is the key for designing high performance
parallel and distributed computer systems, The performance of information dissern-
mation in networks often determines their overall efficiency. Over the past several
decades, a number of efforts have focused on finding effective topologies to serve as
the underlying structure of communication networks in order to optimize information
dissemination processes. The goals of choosing the effective topologies can be roughly
categorized into performance and cost. The information spreading speed is one of the
most important concerns on the performance side. On the cost side, the consideration
of a minimum number of communication lines on a given network is one of the pri-
orities. An optimal network topology uses the least number of communication lines
possible without compromising the information spreading time.

Broadcasting is one of the fundamental information spreading problems of commu-

nicationt in usual networks. It is a process of message dissemination from one member



to all other members in a network. The work of this thesis focuses on constructing

effective network topologies for broadeasting.

1.1 Problem Statement

Broadeasting is an information dissemination problem in a connected network, in
which one node, called the originator, must distribute a message to all other nodes
by placing a series of calls along the communication lines of the network. Once
informed, the informed nodes aid the originator in distributing the message. This is
assumed to take place in discrete time units. In other words, this is the familiar point-
to-point (telephone) communication model. The broadeasting is to be completed as

quickly as possible, subject to the following constrains:

e Each call involves only one informed node and one of its uninformed neighbors.

Fach call requires one unit of time,

e A node can participate in only one call per unit of time.

In one unit of time, many calls can be performed in parallel.

wph G = (V, ), where V is the set of

Formally, any network can be modeled as a g
nodes (or vertices) and E is the set of communication lines (or edges) between nodes
in network G, We shall freely interchange network and graph theory terminology
throughout. Two nodes u € V and v & V' are adjacent if there is a communication

linel & F such that ! = (u,v). We also say node u or v is a neighbor of another node.



The degree of a node u, deg(u), is the number of neighbors of w. A path in a network
is a sequence of communication lines and nodes, in which a message can travel from
the originator node along the sequence of lines and nodes to the target node. All
of the nodes and cominunication lines in a path are connected to one another. The
number of communication lines in a path is called the length of the path. The length
of the shortest path between two nodes is their distance. The diameter of a network
is the longest distance between any two nodes. If there is at least a path between
any two nodes on G, G is said to be a connected network. Two networks (graphs) G
and H are isomorphic if H can be obtained from ¢ by relabeling the nodes - that is
a one-to-one correspondence between the nodes of ¢ and those of H, such that the
number of communication lines joining any pair of nodes in ¢ is equal to the number
of edges joining the corresponding pair of nodes in H. In graph theory, a Hamilton
cycle is a cycle that passes through every vertex in a graph and a graph with such
a cycle is called Hamiltonian graph. Typically one thinks of a Hamiltonian graph
as a cycle with a number of other edges (called cords of the cycle). A star graph
(or star network) consists of one vertex v which is incident with every edge and all
other vertices incident on exactly one edge whose other vertex is v. v is said to be
the center of the star graph. In a graph G, a set S € V(G) is a dominating set if
every vertex not in S has a neighbor in 8. And if a node v is a member of § or v has
at least, a neighbor in 5, v is said to be covered by 8.

Given node v as an originator, we define the broadcast time, b(u), as the minimum

number of time units required to complete broadcasting from node w. It is easy to



observe that for any node v in a connected network ¢ on 1 nodes, b(u) = [logan],
since during each time unit the numnber of informed nodes can at most be doubled.

The broadeast time b((7) of the network ¢ is defined as moz{b(u)lu ¢ V}. We define

Figure 1: Example of a broadcast network,

The broadeast function B(n) is the minimum number of communication lines
in any broadcast network on n nodes. A minimum broadcast network or mbn is a
broadcast network of n nodes with only B(n) communication lines. Therefore, an
mbn is the cheapest possible broadcast network architecture (have the fewest com-
munication lines), in which broadcasting can be accomplished as fast as theoretically
possible from any node.

A broadcast protocol (or broadcast scheme) is to demonstrate how a message
is broadecasted in a network from an originator. Let node u in network 7 be the
originator of the message. The broadcast protocol of u is a rooted spanning tree in
which v is the root and all the communication lines are labeled with the transition

time. In a broadeast protocol, each communication line is used exactly once and the



Figure 2: Example of a minimuwm broadeast network.

message is always transmitted from a parent to a child. Given a broadcast protocol in

v is aware of the message at the beginning of time unit £ and v does not communicate

with any of its neighbors during time unit ¢.

Time 2

Time 3

Figure 3: Example of a broadcast protocol of node a.

1.2 Modified Knoddel Graph and mbn on 2°—2 Nodes

Knddel graphs have been originally introduced in 1975 {23]. However, the family
of Knédel graphs has been formelly defined by Fraigniaud and Peters [14]. Since

then, they have been widely studied as topologies of communication networks, mainly



because of their good properties in terms of broadeasting and gossiping [4].

Definition 1. (Knédel Graph [14f) The Knddel graph on n > 2 vertices (n is even)

and of mazimum degree d, 1 < d < |logan]|, is denoted Wan The vertices of Wy,

are the couples (i, 1), with 4 == 0, 1 and 0 < j < -1 Forevery 0 < j 58— 1

there is an edge between vertex (0, 7) and every verter (1, j 4 25 — 1 mod %), for

ka0, 1, ..., d- 1

{9,0) .1

=
S
-~
=
W
=
>
=
=
=
=
k=

1,1 (8 0 40

1,0 11,1 11,22 [ F%:H) {1,4) {1,8) L1653 0,0 {1,8) 11,9

L]

( a;) Wr:mo (b) "f"r.‘},‘,i 2

Figure 4: Examples of Knidel graphs.
oA I gray

In this thesis, modified Knodel graphs [4] are considered. A modified Knddel
graph on n nodes is isomorphic to a Knédel graph with degree of [logyn | for any even
n which is not a power of 2.

Modified Knddel graph can be formally defined in the following way [4]:

Definition 2. (Modified Knédel Graph [{]) Let W, denote a modified Knidel graph
on n wvertices (n is even and not o power of 2), W, = (V(W,), E(W,)). V(W,) =
{G, 7))l € {0,1} and j € {0, 1, 2, wn B =13, BOWL) = {0, 5).(1, 5+ 2k -

mod ZNk =0, 1, ..., {logan]| - 1}.



According to Definition 1, a modified IKnédel graph W, is a Knédel graph Witogan
for any even n which is not a power of 2.

Modified Knédel graphs are broadeast networks [12]. Modified Knddel graphs on
2P — 2 nodes are minimum broadeast networks [22].

o, i‘)

In [22], a modified Knédel graph H, on 2 - 2 vertices where p > 2 is formally

defined in the following way:
Definition 3. For modified Knodel graph H, = (V( Hy), E(H,)) on 2 — 2 vertices
where p 2 2, V(H,) = {0, 1, 2, .., 22 =3}, E(H,) = {(a,b)]a € V(H,), b &

VI(H,), a+b=2%—1mod 2 ~2 for | <k<p-1}.

In modified Knddel graph H,, the number of all edges is: [B(H )| = (p—1)(2P1
1).

I a d—dimensional hypercube, all the edges can be partitioned into d sets -
each set corresponding to a particular dimension. To broadcast a message from any
originator in a network of a hypercube structure, any informed vertex simply forwards
the message to its neighbor in the #;th dimension at each time i (where 1 <4 < d).

In a network structure of modified Knédel graph W, there exist similar permu-
tations of the dimensions [4], say (fo,%1, ¢, ..., Elloganj-1). The edges ((0, 7),(1, j -+
281 mod 2)) (k€{0, 1, ..., [logan]~1}) may be thought of as edges in dimension k.
Given such a permutation, we use the sequence of dimensions (g, 81, £y, ..., ¢ Logan -1 to);
that is, the first dimension is repeated again at the end of the sequence. To broadcast
a message from any source, any informed vertex simply forwards the message to its

neighbor in the #;th dimension at each time 7 -+ 1 (where 0 < 4 < [logan] — 1 and

7



Lliogan) = to ). In the last tie unit, the originator is idle. Figure 5 is an example of

a modified Knidel graph Wiy and a broadeast protocol in it.

ariginator

©.0 O WD BH 0 O O 0.0 D O O O 05 e
o & o o . I o o . o o N o
u ; ‘ i ; L ) ¥
! ‘el i S \ \ A A A /ﬁ /;’ /./‘
s
: \ n‘g Ny
| \“-.\ /X\
[ VS PAN B doy L' d oy v oy

(Lo L. (L2 3 8 04,5 0,6 (1;(),; (LY (L2 L3 a4 L5 0,6

e iension el it | & titne 4
dirnension 1 » MHme 2

mmmmmm dimension 2 P —_— time 3

25— 1 mod 2 —~2for 1 < k < p — 1 may be thought of as edges in dimension
k. To broadcast from an arbitrary node of H,, all informed nodes call neighbors in
dimension j at time unit j for 1 < j < p — 1 and neighbors in dimension 1 at time
p- This means that the broadeast protocol follows the sequence of dimensions (1,
2,3, .., p= 1, 1). In a broadeast protocol of any originator, at the last time unit
the originator and its first informed peighbor are idle. ¥ 1gure 6 is an example of a
modified Knddel graph Hy and a broadcast protocol in it.

If there is a permutation of dimensions (dy, da, ds, ..., dy,) such that the sequence

8



S |

Time 3

Time 2

Time 3
Time 4

Time 3

10
time 4

4
6
12 Tirme «
9 Time 4
——— dimension 1 A broadeast protocol from 0

dimenston 2

o s o dimension 3
Figure 6: Example of modified Knodel graph Hy and a broadeast protocol in Hy.

of dimemnsions (dy, da, ds, ...,dp, i) gives a broadcast protocol, the permutation is
called & valid permutation. The permutation (1, 2, ..., p— 1) is a valid permutation
in a modified Knodel graph [4].

The following lemma (Lemma 3 in [4]) will be useful in describing broadcast
protocols of our new broadcast networks constructed in this thesis.
Lemma 1.
Any cyclic shift of a valid permutation followed by the initial dimension of that shift
is also a valid permutation in a modified Knédel graph.

For example, in modified Knodel graph H,, (1, 2, 3, ... k, k+1, .., p 1) is
a valid permutation. According to Lemma 1, (k-+1, k+2, .., p--1, 1,2, ., k)

9

Time 4



is also a valid permutation. This means that the sequence (k4 1, k+ 2, .., p -
11,2, .k, k1) gives a broadeast protocol in I, We refer to snch a broadcast

protocol as a dirensional broadeast protocol in H,.

1.3 Previous Results

The problem of determining b(u) for anode v in an arbitrary network is N P—complete
[21]. There is also no known method for determining B(n) for an arbitrary value
of n. Since this suggests that mbns are difficult to find, the values for B(n) and
constructions of mbns are known for some small values of n or special n. In 1979
Farley et al. [11] studied the broadcast function B(n); they showed that hypercubes
are mbns and B(27) = p2'! for any p > 0. Khachatrian and Harutyunyan [22] aned
Dinneen et al. [8] proved independently that for p > 2:

B(2P —2) = (p~—1)(2r"1 ~ 1)

Farley et al. also determined the values of B(n), for 1 < n < 15. Mitchell and
Hedetniemi [26] determined the value B(17) and Bernond et al. [2] established the
values of B(n) for n = 18, 19, 30 and 31. The most recent results of B(n) were
achieved by J. -F. Sacle [28] for 26 < n < 29 and 58 < n < 61. So far, the largest
known constructed mbn is a network on 63 nodes [17, 24]. The known values of the
broadeast function B(n) are shown in Table 1. Some known mbns are demonstrated
in Figure 7 [19].

Since mbns scem to be extremely difficult to find, many anthors have devised

10



IS,

mbn on 8 nodes mbinon 9 nodes mbn on 10 nodes
mbron 11 nodes mbron 12 nodes mbnon 13 nodes

Figure 7: Examples of some minimum broadcast networks.

methods to construct broadcast networks with small numbers of edges [2, 3, 6, 7, 8,
9,10, 15, 16, 18, 22, 25, 29, 30, 31]. The number of edges in any broadcast network
on n nodes gives an upper bound on B(n). Several papers have shown methods
to construct broadcast networks by forming the compound of two known broadeast
networks (see [3], [9], [18] and [22]). These methods are proven to be effective on
ning nodes networks, where the two known broadeast networks are on ny and no
nodes. Broadcast networks on other sizes can sometimes be formed by adding or
deleting nodes from known broadeast networks (see [2] for example). Harutyunyan

and Liestman [18] present a method based on compounding and then mer ging several

11
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Table 11 The previous known B(n)

nodes into one that allows the construction of the best broadcast networks for almost
all values of n, including many primes.

In this thesis we consider mbns and broadcast networks on n = 2 — 1 nodes. The
exact values of B(27 — 1) are known for 2 < p < 6. Some lower and upper hounds on

B(2? — 1) are also known in literature [10, 15, 17, 18, 24]. The best lower and upper



1.4 Contribution of this Thesis

This thesis focuses on constructing effective network topologies on 221 nodes for the
broadcast problem. In this thesis, a new method is introduced to construct broadeast
networks on 27 — 1 nodes. The basic idea of this method is to construct a broadeast
network on 2P — 1 nodes by adding an extra node to a minimum broadeast network
on 22 - 2 podes, which is known as a modified Knddel graph [4]. The innovation
of this method is that the added node is connected to the nodes in a dominating
set of the modified Knodel graph. Dominating sets of modified Knddel graphs are
studied and two kinds of dominating sets for modified Knédel graphs are proposed.
The method is further generalized to coustruct the broadeast networks on any odd
number of nodes, except in the case of 27 -+ 1 nodes. A general upper bound on B(n)
for any odd values of n, except n = 27 4 1, is presented. Two new upper hounds on
B(2P — 1) are introduced. By comparison, the new bounds are better than the best
of the previous bounds.

In this thesis, the construction of minimun broadeast networks on 2¢ — 1 nodes is
also investigated. All known minimum broadcast networks on 29 —1 nodes are studied
and cormon properties of them are observed. Then, the massive experimental work
and careful studies of the observed properties lead to the construction of a mininmun
broadcast network on 127 nodes. This minimum broadcast network is the largest
known constructed one. The broadeast protocols for all originators are described. 1t

is proven that S(127) == 380.

13



Since many well known methods to construet broadeast networks are based on the
known broadcast networks, such as forming the compound of two broadeast networks,
the results of this thesis can be used to improve many previous construetion results

of broadeast networks.

1.5 Thesis Outline

The remainder of this thesis is structured as follows: In Chapter 2, a new method is
introduced to construct broadeast networks on 2 — 1 nodes. A new upper bound on
B(2P ~ 1) is proposed. In Chapter 3, the method described in Chapter 2 is generalized
to construct broadeast networks on any odd number of nodes (except in the case of
2P+ 1 nodes). Another new upper bound on B(2¢ 1) is presented. The construction
of a minimum broadcast network on 127 nodes is introduced in Chapter 4. All the
broadcast protocols of the mbn on 127 nodes are demonstrated, Finally, in Chapter

5 the conclusions and comparisons of the results are discussed.



Chapter 2

New Construction Technique of

Broadcast Networks on 2 — 1

Nodes

In this chapter, a new method is demonstrated to construct broadeast networks on
27 —1 nodes. First, a dominating set of any modified Knédel graph on 2 — 2 nodes is
tound. This dominating set is used to construct new broadcast networks. Then, the
construction technique is formally described. The constructed networks are proven
to be broadeast networks as all the broadcast protocols are described. Finally, a new

upper bonnd on B(2* — 1) is presented.



g ® Py . ) o D e &3
2.1 Dominating Set with 27 Members in H,

In this section, we will prove the existence of a dominating set with 2¢-% nodes in any
modified Knodel graph H, on 27 - 2 nodes. In this chapter, we use Definition 3 for
Hp.

For Hy, = (V(H,), E(H,)) and p 2 2, V(H,) = {0, 1, 2, ..., 2~ 3} and B(H,) =

{{a, B]a e V(H),be V(H),a+b=2%~1mod? —~2for 1 <k<p—1}

P ) B S

o
3

Theorem 1. Let S be a subset of V{H,) and § = {0, 2, 4, 6,

L2t 3, L b e 272 1Y S s a dominating set of H,.

Proof.
Let S = 5, U8, 5 = {0, 2, 4, 6, ..., 27"% = 2} and Sy = {2 4 1, 201 4
SR T s P
Let » € V(H,).
Suppose z is odd.
1 < r < Qllog2el=1 1 Consider node yo=r— 1. Since 2 + y = (2(1092:'5! ) (-
1) = 2lleg2r] _ 1 and 0 < [logex] < p — 1, node z is a neighbor of node y. From
1< =g 2fteger]~1 1 follows that 0 < r— 1 < 2flesael-1 9 < 9p-2 9 Thus, y € 5,
and any odd node @, where x < 27=! - 1 has a neighbor in the dominating set 3.
All the odd nodes 221 4 1, 20-L g 3 0 271 4 972 . | belong to S,, and
consequently to S,

It remains to consider odd nodes 2071 4 20744 1, 20 poopeR 30 (g

16



23 (207% . 3) = 20— B, It is easy to see that @ = (27 +2P72Y 4 1 18 a neighbor of

node y = 222 - 2 ¢ 9, becanse z-+y = 2 — 1 and 2+ y = 1 mod (27 - 2. Similarly,
o= U202 13 s aneighbor of iy = 2072 4 & ). because 1 -+ y == 1mod (2F —2).

In general, any node @ = (271 4 20%) 4 (25 — 1), where | < 28 — 1 < 2772 .. 3,18 a
neighbor of y == 2#72 25 € 8, since x ++y = 22 — 1 and thus z +y = 1 mod (2P ~ 2).
s (2P0 o 2072Y o (977 o 3) hag a neighbor y = 2 € §,.

Therefore, for every odd 2, x is a member in S or a neighbor of at least a member
in 9.

Suppose x is even.

§

All even nodes 0, 2, 4, ..., 22°% — 2 helong to ) and consequently belong to 5.

Consider even nodes 202, 7% -2, 2072 4 (972 Q) = -1 L9 g gp-2
is a neighbor of y == 2070 4 2072 —~ 1 € S, since w4+ y = 2 — 1 = 1 mod (27 - 2).

Similarly, @ == 2772 4 2 is a neighbor of y = 271 4 272 .. 3 ¢ Sy, since ¢ + y =

22—~ 1= 1mod (2" — 2). In general, 2 = 2°"% 4 95 where 0 < 25 < 20-2 — 2, is a
neighbor of y = 271 4 2772 — 25 — |, because @ +y = 22 — 1 = 1 mod (2° — 2). Since
0<2s <2722, then 2071427729020 ) < P 14002 90 ] < p=1 902 1,
and 80, gy == 271 P72 251 € Sy a = 271~ 2is a neighbor of y = P11 € S,
since T 4y = 1 mod (27 — 2).

It remaius only to consider the case when x is even and 2¢1 S P4

If % = 271 then it is a neighbor of y = 201 4 202 . 3 ¢ € Sy, because © + y =

422 3 = 8 ) pod (27—~ 2). Similarly, @ s 2770 4 2 s a neighbor of

y o= 2L R B e Sy, since ok oy = 204 2P0 3 = 2 L | mod (2 . 2.



If o= 200 4 2972 0 20t §s & neighbor of 3 == 204 4 902 L ¢ Sy, since -y =
2=t L nod (27— 2). 16 ¢ = 20711 222 it s a neighbor of y = 2714272 .3 ¢ §,.

since -4y = 2711 mod (272). In general, any node == 2274426 where 2722 <

28 <201 4 g a neighbor of ¥ == 29— 3 — 2g, since @+ y = 201 — 1 mod (27~ 2).

Because 272« 2 < 25 W71 g W 1y L4 2% | S0y € 8
Therefore, any = € V(IH,) is a member of S or at least a neighbor of one member
? o b
in 5. 8 is a dominating set.

E"}

Since S = 8y U Sy and 81 NSy = ¢, [S] = |G|+ Sa]. [S)] = 203 and |S,] = 27-3,

So, 8] = 272,

2.2 Construction of Broadcast Networks on 2 — 1

Nodes

A new method of constructing broadcast networks on 2 — 1 nodes is presented in
this section. The basic idea of this method is to construct a network G = (V,E) on
2P — 1 nodes by adding one extra node w to a moditied Knédel graph Hy on 20— 2

nodes. Additional communication lines are added to connect w with every node in a

dominating set S of H,. The construction is demonstrated in Figure 8.



Theorem 2, Let I, = (V(Hp), E(Hp)) be a modified Knédel graph on 2 — 2 nodes.

S {0, 2,4, 6, ., %20 ety geetaeg el 1} 48 @ dominating

set of H,. Let w ¢ V{H,) and G = (V. E) where V' = V{H,) U {w} and E =
I ¥ Vil ; 7 i

E(f‘[p) L {('l.l), ‘U)

v € S} G s e broadeast network on 20 — 1 nodes.

W
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Figure 8: Demonstration of the broadeast network construction.

Proof.
To prove that G is a broadcast network, we must describe minimum time broadcast
protocol for every originator v € V. In network G = (V, E), for any v € V, b(v) >
[loga(2P ~ 1)] = p. The minimum broadeasting time for any broadcast protocol of ¢
s p.

If w is in dowinating set S of H, (u € S), then v informs all other nodes on F,

according to the broadeast protocol of w in mininmum broadecast network H,. At the
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lagt time unit of the broadeast protocol, u i idle. Since v is a neighbor of w, w can
be iuformed by w in the last time unit. So, at the end of time unit p, all nodes in ¢
are informed.

Ifuis in H, but not in dominating set S (v € V(H,)\5), there must exist a node
v € 8§ which is a neighbor of w. w4 v == 2" — 1 where 1 <4 < p — L. According to
Lemma 1, in H,, there must be a dimensional broadeast protocol (4, i+ 1, ..., p~—
L1, 2, ., d—1, i) of u. Under this broadeast protocol, node v == 20 — | - u receives
the message at time unit 1. Then at the last time unit, © and v are idle and all the
nodes on M, are informed. In (7, u uses the same broadcast protocol as that in H,,.
At time unit p all the nodes of G will be informed except node w. Since v is connected
to w, w can be informed by v in the last time unit. So, at the end of time unit p, all
nodes in G are informed.

Now we consider the last case, the broadcasting originator is node w.

First, let’s consider the dimensional broadcast protocol (1, 2, ..., p— 1, 1) from
originator 1in f,. In H,, node 1 is connected to 2! — 2, 22 -2 23 -2 249 95..
2, .., 2078 9 9p-b 90 At the first time unit, node 1 informs its neighbor in the
first dimension, that is node 0. At the second time unit, node 1 informs its neighbor
in the second dimension, that is node 2% — 2. And so on, at time unit p — 1, node 1
informs node 2°°1 — 2. At the last time unit, 20! — 2 informs its first dimensional
neighbor, that is 271 + 1. The broadeast protocol of node 1 on H, ig demonstrated
in Figure 9,

The broadeast protocol from originator w in network @ is based on the dimensional



broadeast protocol (1, 2, ..., p—1, 1) from originator 1 in graph H, .
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broadcast protocol of node | inFp,
the labels are time units

broadcast protocol of node win G,
the labels are time units

Figure 9: Demonstration of a broadcast protocol of node w.

Since 2! 2, 22 —2, 20~ 2, 24— 2 259 w8 9 9% _9ar0in Sy, they
are in dominating set S and they are neighbors of w. Therefore, w may inform these
nodes at the same time units as in the broadeast protocol of node 1 on H,, and these
nodes continue the dimensional broadeasting (1, 2, ..., p— 1, 1) in graph H, from
originator 1.

Because node w is not directly connected to node 2071~ 2, at time unit P 1 node

w informs node 2771 4 1 instead. Then, at time unit p, node 27 + 1 informs node



2071 9 (see Figure 9).

According to the broadeast protocol of node 1 on H,, at time unit p node 0 is
idle. So, it can inform node 1 at time unit p, which completes the broadcasting in
network 7.

Therefore, all the nodes can be informed at the end of time unit p. & is a broadcast

network.

2.3 New Upper Bound on B(2¥ — 1)
From Theorem 2 follows the following upper bound on B(2P — 1).
Corollary 1. B(? —~ 1) < 227 p~ {)~ (p~ 1), forp > 2.
Proof.

Because G = (V, E) is a broadcast network on 2¥ ~ 1 nodes, | £

is a upper bound on
B(2r —1).
Since | B = |E(H,)|+[{(w,v)|v € S} = B(2P~2)-+|S], B(22~1) < B(20-2)+]|5)|.

Since B2 ~2) = (p~ 1)(2! ~1) and || = 22, then B2~ 1) < (p—1)(2""' -

D +277% = 2 (p— §) — (p— 1). §
The best previous upper bound on B(2¥ — 1) was obtained by Corollary 3.4 in

[18]. In the case of 27 — 1 nodes, it is: B(27 ~ 1) < 22} (p— 1)
The new bound is a little bit better than the old one. Although there is only a
small improvement in the new hound, the construction method is new. Furthermore,
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if there s a befter (smaller) dominating set of H, to be found, the improvement
woukd be more signiticant. In the next chapter, this method is further used into more

general construction and a better upper bound on B(29 ~ 1) is obtained.



Chapter 3

New Construction Technique of
Broadcast Networks on Odd

Number of Nodes

In this chapter, the method of constructing broadcast networks on 27 — 1 nodes in
the last chapter is further generalized to construct broadcast networks on any odd
number of nodes (except on 2P+ 1 nodes). First, a dominating set for modified Knédel
graph W, is proposed. Then, the construction technique is formally described. The
constructed network is proven to be a broadcast network when all the broadeast
protocols are described. Finally, a general upper bound on B(n) for any odd n
(n # 2P -+ 1) is presented. From this general bound, an improved upper bound on

B(2P — 1) is proposed.



3.1 Dominating Set for Modified Knoédel Graph
i/vrn

In this section, we prove that for any modified Knddel graph W, where n > 28, there
is a dominating set with no more than 2[n/10] members.

Let Wi, = (V(W,), E(W,)) be a modified Knddel graph on n nodes. According

to Definition 2, we have V(W,) = {(&, y)|v € {0,1} and y € {0, 1, 2, ..., n/2-14}
and B(W,) = {((0, ), (3, y+ 28~ Lmod nj2)) | k=0, 1, .., [logon]| ~ 1},

Theorem 3. Let R C V(W,) and R = {(0, 5),(1, 5r+ D)0 < r < [n/10] ~1}. R

18 a dominating set of W, when |logyn| > 6.
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Q  node in dominating set

Figure 10: Demonstration of the nodes in dominating set R.



Proof.
Now we will prove that every node on W, is a member of B or has at least one
neighbor in R when [logyn] 2 6. Figure 10 demonstrates some sample nodes in
dominating set R.

Let Ity and By be subsets of R, and Ry = {(0, 5r)]0 < r < [n/10] — 1}, By =
{(1, Br+ D)0 < r < /107 -1}

For any (z, y) € V(W,), @ can be 0 or 1 and y can be one of the following
formag: 5, 5r 4 1, Br+ 2, 5r+ 3 or 5r + 4, where 0 < » < [0/10] ~ 1. Then,
(@, v) € {(0, 5r), (0, 5+ 1), (0, 5r+2), (0, 5r+3), (0, 5r-+4), (1, 5r), (1, 5r-+
Ly (1 Sr42), (1, 5r43), (1, br+4)}, for 0 <y < (n/10] ~ 1.

It [logan] > 4, any node in W, has at least 4 veighbors. In this case, node
(0, 5r) & Ry has neighbors of (1, 5), (1, 5+ 1), (1, 5r+3), (1, 5+ 7). Node
(1, 5r+4) € Ry has neighbors of (0, 5r + 1), (0, 5 +3), (0, 5r +4), (0, 5r — 3).

We can sce that all (z, y) € V(W,) are in R or connected by at least one node in
R, except for two forms of nodes (0, 5r+ 2) and (1, 5r + 2).

When 1 <r < [n/10] -1, (1, 5r+2) = (1, 5(r — 1)+ 7). Since (1, 5(r —1)-+7)
is a neighbor of (0, 5(r ~ 1)) € Ry, (1, 5r + 2) has a neighbor in Ry,

When 0 <r < [n/10] -2, (0, 5r+2) = (0, 5(r+ 1)~ 3). Since (0, 5(r-+ 1)~ 3)
is a neighbor of (1, 5(r+ 1) +4) & Ry, (0, 5r 4+ 2) has a neighbor in R,

50, when [logon] > 4, all (z, y) € V(W,) are in R or neighbors of at least one
node in £2, except two nodes (1, 2) and (0, 5([n/10] — 1) + 2

Since 7 is even, n mod 10 € {0, 2, 4, 6, 8}
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Suppose n mod 10 = 0, we have [n/10] = n/10.

In this case, (1, 5(n/10 ~ 1)+ 7) = (1, 5([n/107 ~ 1)+ 7). Since (1, 2) =
(L 5(n/10 —~ 1) + 7 mod (n/2)) avd (1, 5([n/10] ~ 1) + 7) is a neighbor of node
(0, 5([n/107 — 1)) € Ry, node (1, 2) has a neighbor in A.

Also, in this case, (0, B([n/10] ~ 1) +2) = (0. n/2~3). Since (n/2~3)+2% -1 =
dmod (nf2), (0, n/2-3) is aneighbor of (1, 4) € Ry. Thus, node (0, 5([n/10]~1)+2)
has a neighbor in R,

Therefore, all nodes are covered by R. R is a dominating set of W, when
nmod 10 = 0 and {logyn] & 4.

Suppose nmod 10 = 2, we have [r/10] = (n — 2)/10 + 1.

In this case, (1, 5(fn/10]—1)+3) = (1, 2mod (n/2)). Since (1, 5([n/101~1)+3)
is a neighbor of (0, 5([n/10] — 1)) € Ry, node (1, 2) has a neighbor in Ry. So, node
(1, 2) is covered by R.

Also, in this case, (0, 5([n/10] — 1) +2) = (0, 1 mod (n/2)). Since (0, 1) is a
neighbor of (1, 4) € By, node (0, 5([n/10] — 1) + 2) has a neighbor in R.

Therefore, all nodes are covered by R. R is a dominating set of W, when
nmod 10 = 2 and |logyn| > 4.

Suppose n mod 10 = 4, we have [n/10] = (n —4)/10 + 1.

In this case, (1, 2) = (1, 5([n/10] 1)+ 4 mod (n/2)). Since (1, 5([n/10] ~1) +

4) € Ry, (1, 2) has a neighbor in ;. So, node (1, 2) is covered by R.
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Therefore, all nodes are covered by K. R is a dominating set of W, when
nomod 10 == 4 and [logen| > 4.

Suppose 0 omod 10 = 6, we have [n/107 = (n - 6)/10 + 1.

Let v = [n/10] - 3. Then, (0, 5') € Ro. I [logen] 3= 5, (0, 5} is a neighbor of
(1, 57 421 1), Since (1, 57"+ 2%~ 1) = (1, 5([n/10] - 3) +15) and (1, 5(n/107
8)+ 15) = (1, 5(((n — 6)/10 1) = 3) + 15) and (1. 5(((n — 6)/10 + 1) — 3) + 15) =
(L, 2mod (n/2)), node (1, 2) is a neighbor of (0, 5). So, if |logan| = 5, node (1, 2)
is covered by R.

In this case, (0, 5([n/107 — 1) +2) = (0, n/2—1). If [logyn] > 5, (0. n/2—1)is
connected to (1, n/2 — 1+ 2% ~1). Since (1, n/2~1+2* ~ 1) = (1, 14 mod (n/2))
and (1, 14) = (1, 5 X 2+ 4) € Ry, node (0, 5([n/10] - 1) + 2) is a neighbor of
(1, 14) € Ry. So, il [logon] > 5, node (0, 5([n/107 — 1) + 2) is covered by B,

Therefore, all nodes are covered by R. R is a dominating set of W, when
nmod 10 = 6 and [logon] > 5.

Suppose n mod 10 = 8, we have [n/10] = (n - 8)/10 -+ 1.

Let r' = [n/10]—6. Then, (0, 5r) € Ry. If [logan] > 6, (0, 5”) is a neighbor of
(1, 51"+ 2% —1). Since (1, 5r'+2° 1) = (1, 5([n/10] ~ 6) +31) and (1, 5([n/10] —
6)+31) = (1, 5(((n ~ 8)/10+ 1) — 6) + 31) and (1, 5(((n — 8)/10+ 1) — 6) + 31) =
(L, 2mod (n/2)), (0, 5r") € Ry is a neighbor of (1, 2). So, if Vogan| > 6, node (1, 2)
is covered by A.

It [Logyn| > 6, (0, 5([n/10] ~1)+2) is a neighbor of (1, 5([n/10] = 1)+ 225 1).

Since (1, 5([n/10]~1)+2+2°~1) = (1, 29 mod n/2) and (1, 29) = (1, bx5+4) € Ry,
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(0, 5([n/10] — 1) + 2) is a neighbor of (1, 20) € Ry. So, if {logsn] » 6, node
Therefore, all nodes are covered by K. So, if n mod 10 = 8 and llogyn] = 6, R is
a dominating set of .
After all, for all W,, when [logun| > 6, R is a dominating set of W,.

0

It is easy to see that |R| = 2[n/10].

3.2 Construction of Broadcast Networks on Odd

Number of Nodes

In this section, a new method of constructing broadcast networks on n nodes is
presented, where n is odd, n # 27 + 1 and [loga(n — 1)| = 6.

The basic idea of this method is similar to the construction method of broadcast
networks on 27 ~ 1 nodes in the last chapter. It is to add an extra node w to a
modified Knédel graph W,y on n— 1 nodes and add additional communication lines
to connect w with every node in a dominating set R of W,y ({{w,v)jv € R}). The
major difference is that other supplemental communication lines are needed in this
method. These supplemental communication lines connect w to all the neighbors of

one selected node in W,,.. Here, the selected node is (0, 3). The neighbors of (0, 3) are

commurtication lines is {(w, (1, 2542 mod (n—1)/2Nk =0, 1, ..., {logz(n—1)] 1}
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These supplemental communication lines are necessary in the broadeasting process
originating in node w (see the proof of Theorem 4). The construction is dermonstrated
in Figure 11.

Since node (0, 3) has some neighbors in dominating set I, some supplemental
communication lines (connecting w to the neighbors of node (0, 3)) and additional
communication lines (connecting w to the nodes in 1) are the same. So, less com-

munication lines are needed to connect w with W,_;. Node (0, 3) is not the only

choice.
Wit
wWeg 0 W3S sy by B g0y 05
a v » s
(i Wz sl g
Q‘ : a hd % iy 44 . 1ae
W
v
O node in dominating set
Figure 11: Demonstration of constructing broadcast network G.
Theorem 4. Let W,y = (V(W, 1), E(W,_,)) be o modified Knédel graph on n ~ 1
nodes. Lel R be a dominating set of Wy_q. Let G = (V, ), V = V(W) U{w}, and

wE V(W) B=EW,.)U{(w,)lve R}U{(w, (1, 2°+2 mod (n—1)/2))|k =
0, 1, oo, [loga(n —1)] — 1}, G 4s a broadeast network.

Proof.

To prove that ¢ is a broadcast network, we must describe the minimum time broad-
cast protocol for every originator v ¢ V.,
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logson]. Because n ~ 1 is even and
not a power of 2, [logen] = [loge(r — 1)]. The minimum broadeasting time for any
broadeast protocol of G is [loga(n ~ 1)].

If u is in dominating set B of W, (v € R), v informs all other nodes on W,
according to the broadeast protocol of u on broadeast network W,..;. At the last
time unit of the broadcast protocol, u is idle. Since w is a neighbor of w, w can be
informed by u in the last time unit. So, at the end of time unit [loga(n — 1)1, all
nodes on & are informed.

If w is a node in W, and not in dominating set & of W, (v € V(W,.1)\R),
there must exist a node v € R which is a neighbor of u. Suppose v is in the ith
dimension of u, 0 < i < [loge(n ~ 1)] — 1. According to Lemma. 1, there must be
a permutation (4, i+ 1, ..., [logaln —1)] ~ 1, 0, 1, 2, ..., i — 1) of dimensions so
that a valid broadcast protocol for W, ..y follows the sequence (i, i+ 1, ..., |loga(n —
D]—1,0,1,2, .., i~1, i) of dimensions. Since v is in the ¢th dimension of u, v is
informed at time unit 1 in the broadcast protocol. At the last time unit, v is idle and
all the nodes on W,_; are informed. Since v is a neighbor of w, w can be informed
by v in the last time unit. So, at the end of the last time unit [logs(n — 1)], all nodes
in G are informed.

If v is the added node w, it borrows the broadeast protocol from node (0, 3) to
finish thie broadeasting.

First, let’s see the broadceast protocol of originator (0, 3) in W,_1. In W,_;, node

(0, 3) is a neighbor of (1, 25 + 2 mod (n — 1)/2), k = 0, 1, ..., Hoge(n ~ 1)} ~ 1.
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According to the broadecast protocol of (0, 3), (0, 3) informs these neighbors and

these neighbors inform the rvest of the nodes on the subtrees rooted in them. In the

@

last time unit, (0, 3) and its first informed neighbor are idle. At the end of the last
time unit, all nodes in W,,..; are informed.

All the neighbors of (0, 3) are shared by w. So, for the broadcast protocol of
originator w in network 7, node w informs all its neighbors of (1, 254-2 mod (n—1 1/2)
(k= 0, 1, .., [logz{n — 1)] = 1) in the same time unit sequence as that in the
broadeast protocol of (0, 3) in W,,_;. These neighbors inform the rest of the nodes
on the subtrees rooted in them according to the broadeast protocol of (0, 3)in Wy
At the last time unit, the first informed neighbor is idle in the broadcast protocol of
(0, 3) in W,..,. Node (0, 3) can be informed by this neighbor at the last time unit
in the broadeast protocol of w. So, at the end of the last time unit [loga(n — 1)1, all
nodes in (7 are informed.

The broadcast protocol of node w in G is demonstrated in Figure 12.

Therefore, all the nodes can be informed at the end of time unit [logan]. G is a

broadcast network. =

3.3  Generalized Upper Bound and Improved Up-

per Bound on B(2P — 1)

From the broadcast network (3 constructed in the last section, a general upper bound

on B(n) can be obtained, where n can be any odd number.

32



W
W n e s el s e
Oy ‘ o .

Hve

tam te] 3
wwwwwww 3o et b
broadcase protocol of (0,3} in Was broadeast protovel of w in € broadcast protocol of both w and (0,3)

Iigure 12: Demonstration of a broadcast protocol of node w in G.

Corollary 2. For any odd n, where [loge(n — 1)] > 6 and n # 2¢ + 1,

t

B('I?,) < {rt 1) bogn n~13] 4 2(%"} - I ilagg(n;»l) 42 ]

2 )
Proof.
According to Theorem 4, G = (V, E) is a broadeast network on n nodes. Thus,

B(n) < |E

Since E = B(W,..) U {(w,0)lv € R} U {(w, (1, 2% + 2 mod (n--1)/2))k =

0, L, ..., Uoga(n = 1)] = 1}, |B] = |E(W,1)] + {(w,2)lv € R}U {{w, (1, 2% +
2mod (n—1)/2))k =0, L, ..., [loga(n ~1)] — 1}].

It is easy to see that {(w,v)jv € R} N {{w, (1, 28 + 2 mod (n — 1)/2))|k =
O, L oy oga(n 1) ~ 1} = RO{(1, 2"+ 2 mod (n—1)/2)|k =0, 1, ..., |log(n ~
D) —1}.

Recall that R is a dominating set of W,,_; where [loga(n — 1)| 2 6 (Theorem 3);
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Ri={(1, 5r4+4)]0 < r < [(n-1)/10] =1} and Ry = {(0, 5r)j0 < r < [(n—1)/10] -

L} and R = RoU Ry, We bave RO{(1, 25+ 2 mod (n— 1)/D]k =0, 1, .., Hoga(n -
DI =1} =R {1, 2"+ 2mod (n~ 1)/2)|k =0, 1, ..., loga(n—1)] -1},

After caleulation, we have [{(1, 5r+4)]0 < v < [(n ~ 1)/10] — 1} n {1, 2%+

2 mod (n = 1)/2)|k = 0, 1, ..., [loga(n — 1)] — 1}] > | Lol ’MAL “|. Thus, [RN
{(1, 25 + 2 mod (n~1)/2)|k = 0, o Hoga(n 1)) ~

Sinee [RU{(1, 2"+ 2 mod (n — 1)/Dk = 0, 1, ..,
L H{1, 2%+ 2 mod (no— 1)/2)]k = 0, o Hoga(n— 1) ~ 1} — [RA{(1, 2°
2mod (n—1)/2)[k =0, 1, .., [loga(n—~1)] =1}, |E] < |E(W,_1)] +|R] + |logs(n —~

1)) - | Homenoniinz |
Recall that for modified Knddel graph W\, |E(W, )| = {2:d Ir)(f:(nw_,_,lg, and

[R| = 2[(n~ 1)/10].

Therefore, |E| <

BN logo {1 ot
‘2]—%} - Li a;z.(nd 1 I

In some special cases, {(w,v)lv € R} N {(w, (1, 2* —~ 1 mod (n —~ D/2)|k =
0, 1, ooy loga(n = 1)) - 1} > [HemlzlB2 | which means the upper bound may be

better in these cases. Since the margin is a very small number, there should not be

much improvement to the upper hound. 0
For 7 = 27 — 1, a new upper bound on B(27 — 1) follows Corollary 2.
1
Corollary 3. B(2 ~ 1) £ 20" p— 1) + 2[#54) — |2 for p > 6,

Proof.



Lot n == 27 1. From Corollary 2, we have (20 = 1) < 2071 (p 1)

where {logy (27 — 2)| » 6.
3

In the proof of Theorem 3, for W, only in the case (n 1) mod 10 = &,

oga(n - 1)]

2 6 is needed to guarantee A to be a dominating set. In other cases,
oga(n — 1)] 2 5 is sufficient for the theorem. If 9 — 1 = 27 — 2, there is no case in
which (7 1) mod 10 = 8. So, |logy(n ~ 1)} 2 5 is enongh for the result of Corollary

2 where n = 20 - 1. That is p > 6. .

This upper bound is better than the upper bound in Corollary 1 where p e T

The results of this chapter are further discussed in Chapter 5.



Chapter 4

Minimum Broadcast Network on

127 Nodes

In this chapter, the background of the question is first briefly introduced. Then,
all known mbns on 2¥ — 1 nodes (3 < p < 6) constructed by different authors are
studied, and their common general structural properties are observed. The Process
of constructing a minimum broadcast network on 127 nodes is also demonstrated. In

the last section, all the broadecast protocols of this mbn are described.

4.1  Background of Construction mbn on 127 Nodes

The construction of any mbn (even for small values such as n = 23, 24, 25) is always
a difficult problem. In this thesis, we consider the problem of constructing effective

broadcast networks inn = 22— 1 family. Theoretically, an mbn is the most economical
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broadeast network. Since the construction of mbn on 63 nodes in 1991 [17], it seemed
to be natural to establish the next mbn in n = 27 — 1 family. The smallest unknown
value of B(2F - 1) is B(127) for p = 7. In this chapter, we consider constructing
an mbn on 127 nodes. So far, the smallest known broadcast network on 127 nodes
showed B(127) < 408 (Corollary 3).

However, the search of B(127) is very challenging, because of the huge number
of potential broadcast networks to consider. Moreover, for n = = 127, the number of
potential broadeast protocols to consider dramatically tucreases compared to the case
of n = 63 and other known mbns. A search among all potential structural options
is impossible. Therefore, in order to minimize the amount of possible candidates to
consider, the most feasible strategy is to find the possible structure of the mbn.

By careful study and massive experimental work, we finally constructed an mbn
on 127 nodes and described broadeast protocols for all originators. Our result is

B(127) = 389,

4.2 Common Structural Properties of mbn on 29— 1

Nodes

Farley et al. 1979 [L0] proposed B(7) = 8 (Figure 13) and B(15) == 24 (Figure 14(h)).
Bermond et al. [2] proposed B(31) = 65 (Figure 16(a)). B(63) = 162 was constructed
by Labalin [24] (Figure 17). It was also constructed in [17], but it is not known in

the cormumon literature.
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O

Figure 13: mbn on 7 nodes.

(a) (h

Figure 14: Isomorphic mbns on 15 nodes.

After careful study of all known mbns on 27 — 1 nodes, we found that they share
comimon structural properties. All the known mbns (G = (V, E)) on 27 — 1 nodes
(3 < p < 6) have nodes of two types v € V and o € V , where deg(u) = p — 1 and
deg(v') = p. The number of nodes of degree p is If—’[ff-ﬂ All the vodes of degree p— 1
form a subgraph of G, which is a Hamiltonian graph. This Hamiltonian graph usually
has some additional chords, especially for the graph of a large number of nodes. Each

1 4

node of degree p and its neighbors form a subgraph of 7, which is a star graph with
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the node of degree p in the center of the star and p nodes of degree p ~ 1 ave leafs.

That means G can be constructed by the combination of Hamiltouian graph with

OB ]

I it 8

bl

star graphs, All leafs of the star graphs are on the Hamiltonian graph. Figure
lff 1”\ - ey b ey o de s o P P S S [‘ I“ oy g ,k R ‘1“
9 demonstrates the combination of a minimum broadeast network on 15 nodex

el ;

mibm

Hamilton cyele P

AY A
L stat graphs

., o

Figure 15: Combination of an mbn on 15 nodes.

mbns on 15 and 63 nodes have the above mentioned properties. In [9], another mén

on 15 nodes was proposed (Figure 14(a)). We showed that this graph is isomorphic

to the one from [10] (Figure 14(b)). The labeling of the nodes that shows their

isomorphism is presented in Figure 14(a) and 14(b).
The rmbn on 31 nodes proposed in [2] uses 6 pentagons with some additional
communication lines between them (Figure 16(a)). We proved that this graph is
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Figure 16: Isororphic mbns on 31 nodes.

sormorphic to the one in Figure 16(b). It is interesting to note that the graph in
Figure 16(b) has the properties mentioned above. Tt has [3-(7»3] = 0 nodes of degree
5 and 25 nodes of degree 4. Nodes of degree 4 form a subgraph that contains a
Hamilton cycle. These nodes are labeled 0, 1, ... , 24. This subgraph on 25 nodes
contains some additional chords that connect node 4 to i + 4 or 4 + 12. Also, every
node of this subgraph is connected to at least one node of degree 6 (labeled as 25, 26,
27, 28, 29, 30).

The known mbns on 15, 31 and 63 nodes have the described structural properties.
This leads us to the construction of mbn on 127 nodes with the same structural

properties,
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Figure 17: mbn on 63 nodes.

4.3 Lower Bound on B(127)

In this section, we will present the lower bound for any mbn on 127 nodes.

Let G = (V| E) be a broadcast network on n = 127 nodes. By definition, the
broadcast. time of @, b(Q) = [log,127] = 7. 1f there is a node v € V' and deg(u) < 5,

then at the end of any broadcast originated from node w, it can inform at most

41



finished in 7 time units. Thus, every node in an mbn on 127 nodes must have a degree

of at least 6.

[

16 8 4

32

64

Figure 18 A broadeast protocol for a node of degree 6.

Moreover, if deg(u) = 6 for some node uw € V, then it must have a neighbor,
that the degree of all neighbors of u is at wost 6. Cousider any broadcast protocol
from oviginator u, suppose u sends the message to its neighbor v; at time 4, for
i=1,2,...,6. Since deg(v;) < 6, then it can forward the message to its uninformed
neighbors at time units 2, 3, 4, 5 and 6. Thus, the total number of informed nodes
through node v, (including v;) will be at most 2° — 1 after time unit 7 (v; is idle
at time 7). Any other neighbor v, i=2, 3, ..., 6, that receives the message from u

at time ¢ can broadecast at any time i+ 1,4+ 2,...,7. The total number of informed

3

Es

nodes from node v;, 1= 2, 3, ..., 6 will be at most 277 for i = 2 , 3, ..., 6. Hence,
the total number of informed nodes under any broadeast protocol will be at most
(2° = 1) 4254 24+ 2% 4+ 22 4 21 41 = 126 . Therefore, every node of degree 6 in

an mbn. on 127 nodes must have a neighbor of degree at least 7, and the neighbor
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of degree at least 7 must be informed during the first time unit. A valid broadcast

e

protocol from a node of degree 6 with a neighbor of degree 7 is presented in Figure 18.
The numbers in the bottom of Figure 18 are the number of nodes of the respective
sub-trees,

Now, assume that there are 2 nodes in ¢ with degree 7. In this case, ¢ must meet
Tx z 127 — o to guarantee that every node of degree 6 is adjacent to at least one
node of degree 7. 1t is casy to show that the minimum possible « is 16. Therefore, an
mbn of 127 nodes must consist at least 16 nodes of degree 7 and at most 111 nodes of
degree 6. As a result, B(127) > 389. Thus, a broadeast network on 127 nodes with
389 communication lines will be an mbn on 127 nodes.

In [24], to construct an mbn on 63 nodes, Labahn gave the following lower bound
on B(2¥ —1):

B(20 —1) > B

This bound is precise for p = 6 and in all the cases when 27 — 1 is divisible by
p+1.

To understand the structures of mbns on 27 — 1 nodes, it is important to know the
degrees of all nodes. This will lead us to a more accurate lower hound on B(2° — 1)

for the case of that 27 — 1 is not divisible by p -+ 1. Since every node of degree p — 1

must have a neighbor of degree p, then every node of degree p can have at most p

neighbors of degree p — 1. Therefore, the number of nodes of degree p is at least ‘; ;'l’
9P e f ‘ v . o
or f?fﬁ“ |. Thus, the following formula [17] is more accurate:

[?(211 . 1) :3’ %((”Wl “) + (‘)ﬁ [;‘;11 )(] o ]))
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4.4 The Structure Algorithm

In this section, we will describe how we arrived at the right construction of the mbn
on 127,

There is a huge number of choices in coustructing a network having properties
wentioned in the previous sections, but most of them are not broadeast networks. It
is also impossible to search among all these options, which may take many vears to
finish. So, the most critical task is to narrow down the possible mbn structures.

In any broadcast protocol of an mbn on 127 nodes, every informed node informs
one of its uninformed neighbors during all 7 time units, except the first informed node
of degree 6, which is idle only at the last time unit. During the broadeast process,
every node must bave enough available uninformed neighbors. So, any pair of nodes
should avoid sharing more than one common neighbor, The distance between any

pair of nodes should be limited. In [13], Fraigniaud and Lazard gave the following

lemma:

Lemma 2. In any graph G of diameter D, if there exist three different vertices u, v,

and vy with both vy and vy at ¢ distance D of u, b(GY =D+ 1.

Let. G = (V, E) be a network on 127 nodes. We number the 127 nodes from 0 to
126 and define the following two sets of nodes iu V.

U= {0,1,2,.., 110}, v € U, deg(u) = 6

U == {111,112,..., 126}, o’ € U/, deg(u') = T;

Vs U U, therefore Vo= {0, 1,2, ..., 126].
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According to the previous results, we build the communication lines according to

the following strategies:

e Every o' ¢ U/ is connected to 7 different nodes in U/,

e Every uw € U is connected to at least one node in U7,

¢ 16 star-networks, which are sub-networks of (&, are formed. The center node of

every star graph is in U’

e Connect the leaf nodes of the 16 different star-networks so that these sub-

networks are connected to each other evenly.

e No line should connect two leaf nodes of the same star.

e The diameter of G must be at most 7, and there must be not more than one

node of distance 7 (Lemma 2).

As studied in Section 4.2, every known mbn on 2° — 1 nodes (3 <p < 6)can
be constructed by combining a Hamiltonian graph with some star subgraphs. It is
natural that we expect the mbn on 127 nodes to share the same properties as the
known mbns on 27 — 1 nodes. So, combining the construction strategies with these

properties, we adopt the following algorithm to construct the mbn on 127 nodes.

The first part of our coustruction algorithm is:

¢ First, all nodes of degree 6 are connected one after another forming a Hamilton

cyele on 111 nodes.



¢ Then, the 16 nodes of degree 7 are connected to the 111 nodes on the Hamilton
cyele alternately. As a result, there will be one node of degree 6 connected to 2

nodes of degree 7.

e To complete the construction of mbn on 127 nodes, some appropriately chosen
chords are added into the Hamilton cycle so that every node on the Hamilton

eycle has 3 incident chords.

The main difficulty of designing an mbn on 127 nodes was this last step, namely
to choose proper chords out of 108 candidates for every node on the cycle, such that
broadcasting in 7 time units is possible from every originator. To make message
dissemination as fast as possible, we decided to connect every node with a node of
large distance. Hence, a chord across the half of the cycle (or almost the half) has
been chosen. The other two chords may be built across the same distances. Since
broadcasting is a process to increase informed nodes by powers of 2, chords across 2
nodes or 2°+27 (1 <4< 5and 0 < § < 5~1) nodes may be good choices. Note that,
even the search among these limited combinations is a massive job. Our construction
algorithm follows:

Algorithm of the construction:

LAl nodes of degree 6 are connected one after another forming a cyele on 111

nodes;

2. all 16 nodes of degree 7 are connected to the 111 nodes on the eycle alternately
and, as a result, two nodes of degree 7 connect to the same node of degree 6;
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3. every node of degree 6, except the node that connects two nodes of degree 7, is
connected to a node of degree 6 across half of the cirele (55 nodes away on the

circle, not counting the node that connects two nodes of degree 7);

to see if a message can be disseminated from any node to all the other nodes in

T time units.

We finally found chords across every 18 nodes in the clockwise and counter-clockwise

directions on the cyele and finished our construction of mbn on 127 nodes.

4.5 Formal Construction
In this section, we present the formal description of our broadcast network having
properties from Section 4.2.

o By = {{0,1}, {1, 2}, .., {u,u+ 1},..., {109,110}, {110,0}}. These lines form a

cycle of 111 nodes of set U,

o [y = {{0,18},{1,19}, ..., {u, u+ 18}, ..., {92,110}, {93,0}, ..., {110, 17} }. These

lines make chords across every 18 nodes on the cycle.

o Ly = {{0,55},{1,56}, .. {u,u+55}, ..., {63, 108}, {54, 109} }. These lines make

chords across half of the cycle.

connect nodes between U and 17,



{1110,126}}. This line is a complement line, which counects node 110 to

Finally, we have the set of nodes of ¢/ = (V, F), V = {0,1,..., 126} and the set of

communication lines of &

I = .;1 U Foy ) 33 L 11.74 J I"}; s and ”; = 389,

Figure 19: mbn on 127 nodes.
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Figure 19 shows an example of the mbn on 127 nodes with all the aforementioned

structural properties.

4.6 Broadcast Protocols

If this network G is an mbn on 127 nodes, ¢ must be a broadeast network; that is,
each node in the network must have a broadcast protocol that can be completed in 7
time units.

As it is proven in Section 4.3, an originator node of degree 6 must send its message
to its neighbor node of degree 7 during the first time unit. [t is obvious that an
originator node of degree 7 can send the message during the first time unit to one of
its neighbor nodes of degree 6 and share the vest of the broadcast protocol (in time
units 2, 3, 4, 5, 6 and 7) with this neighbor. So, it suffices to show how information
1s transmitted from the 111 originator nodes of degree 6 to the rest of nodes during
7 time units.

Unfortunately, this network G is not a symmetric network. This means that the
broadeast protocol of one node may not be mapped to a broadcast protocol of any
other node. For each originator of degree 6, a broadcast protocol that completes
broadcasting in network G after 7 time units has been found. However, more simi-
larities between broadcast protocols from different originators have not been found.
This means that every broadcast protocol must be presented individually. Figure 20

shows a broadcast protocol {rom originator 0. The attached Appendix demonstrates
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the broadcast protocols of all 111 nodes with degree of 6. The three rows of the table

show that: node i is informed in tire £(i), and it is informed by its parent p(i).

s

% ‘ RN £ F 4
(’,‘5}""@9}?) - éz?n::;\{;\g.\/i p%

&y Q) ’::u “(iq

N

Figure 20: A broadeast protocol of node 0 in mbn on 127 nodes.
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Chapter 5

Conclusions and Comparisons

In this thesis, the broadcast networks on 22 — 1 nodes are studied. A new method
is proposed, which is to connect the nodes in a dominating set of a modified Knodel
graph to an extra node in order to construct a new broadcast network on 29 — 1
nodes. So, using a smaller dominating set on a modified Knédel graph can result in
a better broadcast network. In this thesis, two kinds of dominating sets (S and R)
of modified Knédel graphs on 27 — 2 nodes are found, where || = 272 (in Chapter
2) and [R| = 2(22@31—«—-‘—] (in Chapter 3). When p > 5, R is smaller than S. In Table 2,
the comparison shows that the improvement by using R is more significant than that
of using 5 for large values of n.

In Chapter 3, the new method is further improved to construct broadcast net-
works on any odd number of nodes except n = 2 + 1. Unfortunately, the modified
Knodel graphs, which are the construction bases of the method, are usually not

good (sparse enough) hroadeast networks. So, this method cannot guarantee any



constructed broadcast network to be an optimal one (compared with the previous re-
sults). However, in the case of constructing broadeast networks on 2~ 1 node family,
this method is proven to be competent. In fact, this method can construct all the
best broadcast networks of this family so far, for which the mbns are anknown. This
may come from the fact that the broadeast networks on 29 — 1 nodes are constructed
based on minitmum broadeast networks on 27 — 2 nodes. Therefore, it is reasonable
to believe that if hased on a good (small number of communication lines) broadcast
network, such as a minimum broadcast network, this method can vesult in a good
new broadcast network.
In this thesis, two new upper bounds on B(2F — 1) are presented:
(Corollary 1) B(20 — 1) < 20" Hp— 1) (p~ 1), for p > 2

(Corollary 3) B(2¢ — 1) < 274 p ~ 1) +°

, for p > 6,

. aped sypree ko a e yedee . fpt ) ) o
Since [#=1] < #48 and |22 ) > 222 the second upper bound can be changed
5 - 5 4 47 g ‘\’

into the following form: B(20 —1) < 27" Y(p - 4) (21,, )

Compared to the best previous upper bound [18]: B(2? — 1) < 2¢~1(p — 2'-), both
upper bounds are better, where p > 6. The upper bound from Corollary 3 is better
than that from Corollary 1.

In Table 2, improvements of upper bounds for n = 2° — 1 are given. Since for
p < 7, the exact values of B(2” - 1) are known, the comparisons are presented ouly
for p 2 7. In Table 2, the column labeled H&L gives the previous best known upper
bounds of [18]. The column labeled Corollary 1 gives upper bounds from Corollary

1. The column labeled Corollary 3 gives upper bounds from Corollary 3.

(23
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B{n)

HE&L

Corollary 1

Corollary 3

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

o4
{

15

)
Wl

63

127

255

H11

1023
2047
4095
8191
16383
32767
65535
131071
262143
524287
1048575
2097151
4194303
8388607
16777215
33554431
67108863
134217727

8
24
65

162
389

416

960

2176

4864
10752
235562
51200
110592
237568
507904
1081344
2293760
4849664
10223616
21495808
45088768
94371840
197132288
411041792
355638016
1778384896

410

12K

2168

4855
10742
23541
51188
110579
237554
507889
1081328
2293743
4849646
10223597
21495788
45088747
94371818
197132265
411041768
855637991
1778384870

408

946

2148

4812
10647
23345
S0787
109771
235926
504624
1074786
2280650
4823445
10171183
21390945
44879049
93952404
196293422
409364064
852282568
1771674003

In this thesis, some common properties of minimum broadeast networks on the
2F — 1 node family are observed. By using these properties, a minimum broadcast
network on 127 nodes is construeted. It is the largest constructed mbn so far. The
common properties are proven to be useful in the construction process, It is expected

that the experiences of constructing the mbn on 127 nodes may help to create ruore

minimum broadeast networks in the future.

Table 2: The improvements of upper bounds on B(2¥ — 1),
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Appendix: Broadeast protocols of min on 127 nodes.

Broadcast protocol of node 0,

P02 3 45 6 7T 8 9 10011 12 13 14 15 16 17 18 19 20
O N R B R T BT T B S B 1 R S T T T 7 B S A N I LV B ¥+
wiyo 6 6 7 7T 5 07T 7T 6 4 T T T 6 T 6 5 T 4 6 7
i [R122 93 24 025 2 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(i} 22 77 TI8 25 80 27 9 46 (348 RG TIUSRRY A6 IR RE 08 TRE RS UG
T 6 v 6 8 7T b 7T 5 T T 6 7T 7T T 4 F A 7T T 7
i1 42 43 44 45 46 4T 48 49 B0 51 52 B3 B4 B5 56 57 58 59 60 61 62
pli] 4325 62 27 64 65 10048 TI3 106 118 1167550 38 758 B0 %7 RIS D
Wi 6 5 6 6 5 7 4 5 T T 6 7T 6 4 6 T 6 5 7 7 5
L6364 65 66 67 68 69 70 7L 72 73 T4 TH Y6 TT T8 70 80 81 82 83
p(i) 8 11164 67 49 1I5°8&7 11716 54 18 020577 124 78 80 111 80 64 101
Wyt 3 6 7 6 7 7T T 7T 7T T T 5 7T 4 T 6 2 7T 7T 7
i |84 85 86 87 88 89 90 91 92 93 04 93 96 97 98 99 100 101 102 103 104
p) 29 103 TU7 TIR80 120701 736 9370 087196 111 08 %008 45 16 818 10
e 7 6 6 7T 6 7 6 6 2 T 7T 7T %7 4 6 7T 6 T 6 7T
i | 105 106 107 108 109 110 111 112 103 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 120105 122715 1240 0 1 18 10736 5 38 B8 %4 25 42 75 A 93 68110
tays 6 7 7T 7T 5 1 7 5 7T 5 6 5 5 T 4 7T 6 7T 38 7T 6

Broadecast protocol of node 1.

i 101 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 190 20
p(ry 1 - 1T 1143 60 99 10026 10 65 10 &07106195 417 T2 0 10
)5 o 6 6 7 7T 5 7T 7T 6 4 7T 7T 7T 6 7T 6 5 7T 3 6
A 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41
p(i) 76 23778 110260 81 28 10 47 195 4087 112 83 ER 37 19 BG O4 30EG
7T 7 6 7 6 3 7 5 7 5 7T 7T 6 T T 7 4 7T 4 7T 7
4 142 43 44 45 46 47 48 49 50 51 52 B3 54 55 56 57 5% 59 60 61 62
p(i) 12144 26 63 28 65 66 112 40 114 107 116 117 56 1 3657 60 78 "€ 4i
H@)y7 6 5 6 6 5 7 4 5 7 7T 6 7T 6 4 6 7T 6 5 7 7
P 163 64 65 66 67 68 69 TO T1 T2 T3 74 TR V6 TT U8 T 80 81 82 83
p(i) 81 0 112765 68 50 116 %8 118 17 55 10 93 04 78 125 &0 &1 1198185
tays 7 3 6 7 6 7T 7T 7T 7T T T 7T 5 7T 4 T 6 2 7 7%
i ]84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 102 30 104 118 119790 12792 37 64 1 64 111 11206 81 99 46 47 88 46
7 6 7 6 6 7 6 7 6 6 2 7 7T 7T 7T 4 6 7T 6 T &
b 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
ple) 50 121106 125716 1250 1 2 107 20 37 6 30 56 959G A3 76 AR 6 TES
ty7 5 6 v v T 6 1 T 5 7T 5 6 5 5 7T 4 7T 6 7T 3 7
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Broadcast protocol of node 2,
% g 1 2 3 9 11 12 13 14 15 16 17 18

4 7B 1€
ple] 18 % - 27 RTO8 61 25 7 120686 TOR T IOTTeE R IR TR Ty
W6 3 0 2 o7 T T 7T 1T 7T ot 6 r v v o3 7

G121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4
32005 2 80 27 12283 12485 32 50 112 113 11418 36 20 57 54 40
tys 7T 6 T 5 T 6 5 7T 7 7T 5 6 6 7T 4 6 5 7T 6 T

47 48 49 B0 51 52 83 B4 BH 566 BT 58 59 60 61 62

b
46 66 50 115 114 51 94 36 56 1 2 3 1225 43 &0
6 v 4 6 T 6 5 T 5 6 4 7T T b 6

i1 63 64 65 66 67 68 69 TO 71 T2 V3 74 75 76 77T TR 79 80 KL &2 $3
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S
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p(a) 62 65 112 113 114 67 106 117 53 73 18 75 20 58708 0§ 8098 112 113 714
iy 7 6 5 5 5 7T 7T 7T T T 5 7 6 T 7 7T 7T 4 7T 7 4

i 184 85 86 87 88 80 00 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(e) 83 67 87 82 33 107 121367 37 3 12 URTTORTTIRTOR 00 RS I01 AR TI0
tiy7 6 v 6 v T 6 T 7T 7T 6 5 G T 2 6 7 6 7 7 7

1035 106 107 108 109 110 111 112 113 114 115 116 (17 118 119 120 121 122 123 124 125 126

p(i] 50 12012200 54 0 64 1 2 3 20 21 3823 56 74 58 43 94 61 04 05
e 7 5 7 7T T 7T 4 1 3 7T 6 6 7T 6 6 5 4 7T 6 7 6

Broadcast protocol of node 3.
¢ 101 2 3 4 5 6 7 8 9 10

112 13 1 15 16 17 18 19 20

p 11T 2 3 -3 116 5 100 101 64 28 123 68 69 33 34 35 19 114 21
tE@)y6 6 5 0 6 6 T T 7T 7T 7 6 6 7 7 7T 6 T 6 6

E 121 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41

~3 D)o
(s

p(i] 37740 24 42726 12026 83 98 125 13 111 3435 i14 35 116 20 21 B8 96
tiy4 7 7 6 7T 5 6 3 6 7T 7 7 6 5 3 7T 7T 7T 7 4 7

i |42 43 44 45 46 A7 48 49 50 51 5 58 59 60 61 62

p(e) 131747 4374673865 49 67 51 114 5 583 B84 I3E0

tiy4 5 7 7T 5 6 T 6 7T 5 6 4 7 7 502 6 7T 6 6
6

WO B
o
w2
on
ey

fovect ot
<t
o
[
b
-3

~f i
5 1

i 163 64 65 66 67 68 69 70 TL T2 T3 TA Y5 76 TT 78 79 80 81 82 83
p(i) 62 746 83 67 114 67 51 71 53 71 72 76 57 58 59 06 7R 111 80 83 114
Hiy7 6 5 T 4 5 6 7 5 6 7T T 6 7 7T 5 %7 5 7 7 2
i |84 B85 86 87 88 80 90 91 92 93 94 95 96 97 98 09 100 101 102 103 104
p(i) 83 84 68 88 TI0 00 120102 123005 TA0 R TO6 97 114 101 8% 101 103 10
Wiy6 7 7 7 6 7T 6 6 5 T 7T 6 3 6 7T 7 6 4 5 6 7

4 1035 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121

22 123 124 125 126
T 28 61 T8 47
47 6 7

) 1 1
p() 127 12T 52128701 17 706765 2 A a2l 02 10330 KT R
7 3

1
2
il v v oT 7T 7T 7T 47 17 5 v 7T 5 7 7



Broadcast protocol of node 4.

18 19 20

@ 101 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 |1
p(i] 93 2 20 4 - 4 5 1007 2T 28 66 12365 69 126 1
e [ b » 7

17
ECA VER T
YT 7T 6 3 0 2 7 5 "

yo1r ot T or ot 6 7 7T 6 7T 7T 3

P12l 22 023 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 4
pliy 3 4 5 23 7 12045 123 124 85 30 50 112 35 114 115 116 207 38 22 59
W7 4 5 6 6 7T 6 6 6 5 T T T T 5 6 T 5 6 7 7
t |42 43 44 45 46 4T 48 49 B0 51 52 B3 B4 BB BG HT B8 B9 60 61 62
pi} 60 42 45 100 101 29 30 67 68 52 (15 116 11754 38 58 3 4 5 124 63

} T3 7T T 6 7 6 7 4 6 6 Y0 5 6 4 7 7

gy e 7

&
]
3

-3

T8 79 80 81 82 83

i 163 64 65 66 67 68 60 7O TL 72 73
pli) 45 TR T4 TTATTA OB TI6TRE R R
i) 5 6 7T 6 6 5 5 6 7 T 6 6 4

885 86 87 B8 B9 90 01 02 93 94 95 96 97 98 99 100 101 102 103 104

-3 w3
-3
i el
I

60 97 98 82 100 114
6 7 7 7 7T 4 7

&
pli) 115 116 85 69 70 107 10836 74 75 39 96 3 4 5 100 115 100 117 85 103
T o4 7 v v T 7T T Y 6 7T T 6 5 6 7T 2 6 T 6 7

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 106 107 52 109 124 109 48 97 8§2° 3 4 5 22 23 24 25 B4 75 60 45 14 63
W7 6 5 6 5 7T 7 6 5 4 1 3 %5 7T v 7T 6 7 5 4 7 6

Broadeast protocol of node 5.

101 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pliy 1100 3 21 5 - 65 6 1018 28 29 30 31 69 70 71 110 36 114 21
t@ye 7 7 6 8 0 2 v 5 7T 7 v 7T 7T 7 7 7 7 6 7T 7
P 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(e) 116 4 5 6 24 & 26 46 124 12586 31 32 113736 115116 107 217 39 23
Gys 7 4 5 6 6 7T 6 6 6 5 6 7T 7T 7 5 6 7T 5 7T 7
i 142 43 44 45 46 47 48 49 350 51 52 53 54 55 56 57 58 59 60 Gl 62
p(i} 60 61 43 46 101 102 10367 68 69 53 116 117 118 57 39 59 4 5 6 195
@yt 6 7 o7 3 7T T 7T T 6 7T 4 6 7 7 6 7 5 6 4 7
i 163 64 65 66 67 68 69 TO Y1 72 73 T4 7R 76 YT T8 79 8O 81 82 83
p(i) 64 46 83 65 114 115 116 117 53 54 18 75 76 21 124 23 61 08 00 83 101
a6 5 6 7 6 6 5 5 6 7 7 6 5 4 7 6 T 7 7 7 4
P84 85 g6 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
];:('§ VG 116 117 86 70 88 108 10937 75 76 94 78 4 5 6 101 116 101 118 86
Wiyr o7 o4 v 6 7T 7 7T 7T T 6 T 7T 6 5 6 T 2 6 6 6

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
pla) 104 51 122 53 10812564 97 908 83 4 & 6 23 24 2574 59 76 61 4663
Wy T v 7T 5 6 5 7 7T 6 05 4 1 3 5 7T 7T 7T 6 7T 5 4 7

60



Broadeast protocol of vode 6.

JELO Vo2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pUY 9356200 21 5 6 - 6 7 1020 66 13 12482 1367 TIO0TEV SR
W@ys o777 38 0 02 7 5 7 T T 6 7 5 6 7T T 7T 6
B 20 2323 24 25 26 27 28 20 30 31 32 33 34 35 36 47 38 30 40 4l
pi) 22 L7 U867 25 9 20 47 12586 87 15 16 96 47 116117 38 22 A0
w6 4 7 5 4 7 6 7 6 7 T 5 7T 7 7T 6 5 3 7 5 6
P42 43 44 45 46 47 48 49 50 51 B2 53 54 5H 56 57 58 59 60 61 62
plr) 24 6162 12447 102711150 32 52 11554 U7 LR 38TI20RTE 5 6T
Wape 7 o7 7 v 3 7T 7T 6 %7 6 7T 5 6 5 7 7T 6 5 4 5
P 183 64 65 66 67 68 GO 7O TL 72 73 A 75 76 77 78 79 80 81 82 83
pO} 126 65 47 81 85 115 16 117 TI8 71 55 56 03 75 22 79 6 25 80 100 81
Wy 7 8 6 7 7 7 7T 5 7Y T 6 6 T 7T 7T 6 6 T 7 7
i 181 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 102 116 117 118 87 120 89 100 74 387 63 40 41 112756 7 102117 102 103
Wy4 6 6 4 6 6 7 7 7T 4 7T T T T 6 6 6 T 2 6 7
¢ | 105 106 107 108 109 110 111 112 113 114 115 116 137 118 119 120 121 122 123 124 125 126
ple) 87 8310815 54 1260 65 08 §9 84 5 6 7 24 25 42 27 6D 61 62 47
Moj7 7 7 6 6 6 6 6 7 7 5 4 1 3 7 5 7 7 7 5 6 4

Broadcast protocol of node 7.

i J0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 I8 19 20
p(]55 2R7T 2 UG 7 - 7 1209 12 10512 13 126 15 1100 T 38
W6 6 5 7 7T 6 5 0 6 6 7T 7T 5 6 7 6 7 7T 7T 7 7
i |21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 89 40 41
p(if 39 23 11835 7 44 28746 81 125 3387 37 35 B3 L1 36 39 118 30710
Wil7 7 6 6 4 6 7 6 6 7T 7 3 6 7 6 6 7 5 3 6 7
42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i) 24 25762 44 125 46 11150 83769 53 71 55 1I8 38 30 57 60 61 62 7
@7 7 4 7T 5 7 7T 7T 5 6 7T 5 7T 5 6 4 7T 7 6 5 2
i |63 64 65 66 67 68 69 70 71 72 73 74 T5 76 77 78 79 80 81 82 83
p(t] 62 TIT G4 113 68 50 87 60 118 71 120 56 57 123 78 96 61 62 82 100 81
Wiy7T 6 7 T 7T 6 5 7T 4 7T T T 6 7 7T 6 7 6 7 5 7
i 184 85 86 87 88 89 90 91 92 93 94 95 06 97 98 99 100 101 102 103 104
p(i] 115 86 87 TI8°87 71 80 02 193704 125 126 111 06 &0 1007 100 101 118 105
s 7 6 2 7 6 7 7T 6 7 6 T 5 7T 7 7 8% 6 7T 7T 71
i_| 105 106 107 108 109 110 111 112 113 J14 115 116 117 118 119 120 121 122 123 124 125 126
p(i] 87 1057106 100 11012532 33 83751 1005 6 7 8 25 26 75 44 29 62 110
4 6 7 7 6 4 4 7 6 T 4 7 7 17T 5 7T 7T 5 7 3 5



Broadcast protocol of node 8,
p 1012 3 4 B3 6 07 8 9 10 11 12 13 14 15 16 17 18

; I
1O B U T B S S S S T R TV VS K AT FO DT A 13
Wil 6 6 6 5 7 6 5 0 6 7 7 6 5 v 6 v 7T 7 7

G121 92 23 24 95 26 27 28 29 30 31 82 83 34 35 36 37 38 30 40 4l

-3

[v4]

&

p(i) 3940 22 110 96 8 AR R AT RS TR0 RE R I R TIE 5040 11910
e ¢ 7 v 6 4 6 7 7T 6 T 6 3 7T 7T 6 6 7T 5 3 7

P 142 43 44 45 46 47 48 49 500 51 52 53 54 B 56 57 58 B9 60 61 62

| :
pL) 97 25 26 63 4b 126 47 112 51 33 51 116 7237 TI0R6 A0 BE 4262 6h
6 7 1 4 7T 5 6 6 7T 5 6 7 5 T 5 T 4 T T T b

i1 63 64 65 66 67 B8 69 TO OTL T2 73 T4 Y5 76 7T TR 79 B0 81 82 83
p(e) 8 63 11248 4969 70 88T T2 110 TR TE T8 T T RO U TEE R 00
Wy2 7 v v 7 7T 6 5 Y 4 6 7T 7T 6 T 6 7 6 6 7 5

P 184 85 86 87 88 8O 90 9L 92 093 04 95 06 97 98 09 100 101 102 103 104

p(i) 85 116 87 88 119 88 12160 03 124 125 126778 112707 11471008 101 102 119
g7 5 v 6 2 7 6 7T % 6 7T T 7 5 7T T T 3 6 7 6

] 105 106 107 108 100 110 111 112 113 114 115 116 117 118 119 120 121 122
>

ple) 106 88 106 107 54 126 32 38 2 &3 53 10170 7 & 626
' 7

N7 o4 6 7T T 4 7T 6 7 4 T T 1 T 5 7 5 &5 3

Broadcast protocol of node 9.
P10 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20

p() 1 856 11396 5 08 7 & 9 - 9 10 11 181074 A6 18T 8
)7 5 6 7 7T 6 7T 6 2 0 3 4 5 7 5 7 6 7 7T 6 7

JBo[21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(i) 39 23 40 1191208 9 10 11 31 12633 3489 34 01 11656 40 119 120
7T 7 6 7T 6 7 4 5 6 7 6 7T 6 3 7T 6 7 6 6 5 3

i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
pli) 41 25 45 27 64 48 111104 105 52 34 53785 73 119712059 41 59 62 63
7T 7 7 5 7T 7T 6 T 7 6 5 7 7 6 4 7 7T 5 6 T 6

i |63 64 65 66 67 68 69 70 71 T2 73 74 TS5 76 77T TR T9 80 81 82 &3
p(i) 8 9 64 11 12 67 51 88 89 73 120 56 122 123 124 60 07 111 63 97 28
4 5 6 7 6 7T T 7T 5 7T 4 T T T 7 7 77

i |84 85 86 87 83 89 90 91 92 93 94 95 96 Y7 98 99 100 101 102 103 104

-3
-3
-7

p(i) 29 10387 105 801208601 38 UOR A0 e TR OR TI0T /Y I 0
(7T v 7 6 6 2 7T 5 7T 7T 7T T 4 6 5 7T 7T 5 6 6 6

7 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

“p(i) 1207107 897107 10812606 65 841036 10T 109 7R 0TI0 37 98 B 1463
5 7 4 6 7 7 5 7 4 7 7T 6 7 7 3 1 7 6 6 6 6 5



Broadcast pr

otovol of node 10.

40 2 3 4 5 6 7T 8§ 9 10 11 12 13 14 15 16 17 18 19 2
pla) 1LV 0 57 114 97 60 24 8 9 T T T IOR T I TR
w6 v o7 7T 6 % T 7T 6 2 0 8 4 85 T 5 7T 6 7T 6 6

t 121 22 23 24 25 26 27 2% 20 30 31 32 83 34 35 86 37 8% 30 40 41
pli) 200 40 41 42 1201219 10 11 1213 33 TR U8R 90 SR SERGTRTAT 190
tayT T v %5 v 7T 7T 4 5 7T 7T 7T 6 6 8% T 7T 6 5 6 5

i 142 43 44 45 46 4T 48 49 50 51 52 53 54 BB 5G 5T 58 5O 60 61 62
ple] 121 42 123 124 28 65 47 67 51 114 B8 45 B TREEY U0 19T R A2 G A
t@ys v 6 v 6 6 7 7T 7T 6 6 5 T 7T 6 4 5 6 6 7T 7

i 103 64 65 66 67 68 69 TO TL 72 TR T4 TS TG TT Y8 7O 80 Rl 82 K3
ple) 64 9 100 65 12 1368 52 &G0 A IRTHAURR RO TOR 04 RO R eE
e 4 5 7 6 6 7T T T 5 T 4 5 T YV T 6 T 6 T %

¢ 184 85 86 87 88 R0 90 0L 92 93 94 05 96 97 08 90 100 101 102 103 104
p(a) 29 1037104 105 106 007 (21760 123 757705706 07 42 707 114799 10976710717
Wy 7 o7 7T %Y 6 2 07T 7T 7T T 6 5 4 7T 5 7 6 5 6 6

v 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 194 195 126
p(i) 120 121 108 90 108 10964 17 34 35 4 101 10239 72§ 10 11 98 29 4663
t@ye6 6 v 4 6 7 5 T 7 4 T T T 7T 7T 3 1 7T 5 6 7T 7

Broadcast protocol of node 11.

P10 1 2 8 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
pl) 18 19 20 4 11523 7 100 9 10 L1 -TI1 124 3216 100 35 3690 7
WGy 7 7 7t 6 7T 7T 6 7T 6 5 0 6 T T T 6 7T 6 6 4

L2122 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41
(i) 76 117 41 110 120 27 122720 11 48730 B0 34 113734 91 36 20 5711959
N7 7T 6 7T 7T 7T 6 7T 4 6 7T 6 T 5 6 3 7 5 6 6 5

G142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i) 43 12245 124 4729 66 48 113780 115 54 56 B4 38 75 BT 199 EG A% 19E
7T 5 7 6 7 6 4 T 4 5 T 6 5 7 7T 5 T 4 6 6 7

i |63 64 65 66 67 68 69 70 TL T2 73 T4 75 76 77T 78 79 80 81 &2 83
p(i) 64 F11 66 11 66 50 51 88 70 73 91 75 122 75 59 60 61 111 119 113°E5
t@yvT 6 5 2 7 7T 7T 6 7T 7T 5 7T 3 6 T T T T 7T %7 7%

i |81 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 66 86 104 88 11900 91 122 91 38 03 40 41 98 113714 115100 84 164771

6 7 5 v 5 7T 6 2 7T 6 7T 7T 7 7T 6 7 5 7 T 7 3

i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(e) 104 105 122109 91 10948 65 66 51 36 53 &6 30 10473 10 1119799 16110
6 7 7 7 4 5 5 6 3 6 4 7T 6 7T 4 6 T L 7 5 6 7

G3



Broadeast protocol of node 12,

64

o g 3 4 5 6 8 9 10 13 1516 18 19 20
p(i) 11070 14759 60 117 118 101 120 11 12 EREERY 1937 0
O 6 7T 7 7 TG 7 6 T 76 6

iol21 9 24 o6 9T 20 30 31 34 36 37 39 40 41
p(i} 76 97 42 1217128 3012749 35 11473702 21 08 42
() 4 7 6 T 7 o407 6 78 5 7 7

i 142 43 45 47 48 50 51 52 55 57 58 60 61 62
p(i) 60 44 44 12630 49114 5l 37 3976 (237607135
ol s 6 7 6 0 6 4 B 4 6 5 4 6 6

i |63 64 66 68 69 7172 73 76 7879 81 82 83
p(i} 12679 67 67 Bl 89 B4 55 123 125 61 112°81 84
w7 6 (e 77 7 3 77 6 7 7

i |84 8 87 89 90 02 03 94 07 99 100 101 102 103 104
n(i) 85 67 105 120 91 12392 76 112 114 115 116 47 85105
Hi 6 5 5 507 207 6 7 TT 6 T 7 7

1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 12 105 106 123 110 92 48 49 50 67 52 88105 74 11 1330 110
ti 3 6 7 4 6 7 6 6 T 5 5

Broadcast protocol of node 13,

i o 1 3 5 6 & 9 10 11 13 15 16 18 19 20
p(i] 93 56 4 115 116 24 119 10 121 12 - 34 3637 38
47 7 77 7T 6 0 77 7T 7 7

iol2 22 )| 2 97 29 30 31 34 36 37 39 40 41
p(i) 22777 ii 121 12271237124 31 13 ) 115 38 4022759
Ul 7 4 6 77 6 7 4 6 5 6 7 5 6

i |42 43 45 47 48 50 51 52 5 55 57 58 60 61 62
p(i] 41 61 124 126 49 68 50 115 52 0 56 b7 50124 61
tEl 7 B 5 7T 4 7 4 5 7 6 7 7T 4 6

i |63 4 66 68 69 7172 T3 76 78 79 81 82 83
p(i] 126 111 113 13768 5300 72 77 77 61 111 63 113782
tE) 6 6 7 2 7 6T 7 6 7 76 7

i |84 85 87 88 89 90 92 93 04 97 99 100 101 102 103 104
p(i] 20 86 3210688 121 93 124 93 98 44 115 102 117 104 &6
t@y 77 75 7 H 6 2 7 7 707 6 7 6

¢ 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
pli) 106 13 106 90 1240 0 50767 68 56105106 75 13711031
L@y 6 3 7 6 5 3 5 4 6 1 7 5



Broadcast protocol of node 14.

i 0 12 8 4 B 6 7 8 % 10 11 12 13 14 15 16 17 18 19 20
0 7 R B T R VA T U7 R P A S W ¥ RO M
M7 o4 6 7 7 T T 7T 7T % 7 6 7 5 0 6 7T 7T 7 7 7

i |21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 4l
p(i) 39 9% TRA3I20 44 122 IB3I2T 95 RY T4 RO RS AV TI6 39 04 Al 28
WyT 6 4 7 6 6 7 7T 7T 7T 7T 4 7T 6 6 6 5 6 3 6 6

i |42 43 44 45 46 47 48 49 50 51 52 B3 B4 55 56 57 58 5O G0 61 62
p(t] 60 416346 19546 11T 503760 51 TG B I8 BT 80 67 60 TR 69 I%6
tye v o5 6 5 7T 7T 7T 6 4 6 4 5 7T T 4 6 7 5 7 A4

i |63 61 65 66 67 68 69 70 7L 72 73 74 TH 76 77 78 79 80 81 82 83
p(i) 62637112765 68 60 14 60 53 54 01 73 76 04 78 195 78 111 112 83 114
W6 v 6 7T 7T 6 2 7 7T 7T 6 7T 7 5 7 3 6 6 7 7 6

i 184 85 86 87 8% 80 90 91 92 93 94 95 96 97 08 99 100 101 102 103 104
p(i] 85 116 8760 89 107 01 122793 04 12504 4T 7980 114 45 116 103 118 105
W7 6 7 5 7 5 7T 5 T 6 2 7 7 7 7 7 7 7T 7T 6 7

¢ 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 8T 107 14 107 110 12582 1 2 51 53 60 51 40 40 57 106 107 76 13 14 1H
M6 6 3 7 7 6 5 5 7 5 7 3 6 5 7T 5 7T 46 6 1 7

Broadcast protocol of node 15.

10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pi] 1727795 B8 8 G0 11711863 § 28 20 123 14 15 - 15 18 11377438
Wif7 6 4 6 7 7 6 7 6 7T 7T 7T 6 7T 5 0 6 T 6 7 7
i |21 22 93 24 25 26 27 28 29 30 31 32 33 34 35 36 37 35 39 40 4l
p(i) 22407247924 12045 133798 125 196 33 15 B2 00 B4 36 117 40 U5 06
@7 6 7T 4 6 7 6 5 6 7 6 7 4 6 6 6 7 5 T 3 7

|42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
pl1) 24 4313863 47 136 47 112 51 33 70 52 117 B4 119 2 40 58 61 79 61
Wiys v 7T 5 6 5 7 7T 7 6 4 7 4 5 7 7 4 7T 6 5 7
« |63 64 65 66 67 68 69 70 7L 72 73 T4 75 76 77 78 79 80 81 8§ 83
p(i) 126 63 112113 12 115 70 15 70 54 55 12176 77 05 79 13070 80 27 65
4 7 6 7 7T T 6 2 7 7T 7T 6 7 6 5 7 3 6 7 7 7

B |8 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(e) 116 8431 8870 34 108700 93 38705 126 05 4307 G 45 46 117 104 110
jye 7 7 7 5 7 5 7 7 6 7 2 6 6 7T 7 7T 7 7 7 6
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 195 126
p(if 106 88" 108715 1087126 16 35 2 35 52 60 70 55 40 25 58 107 108 77 14 1%
@7 6 6 3 7 7T T 5 5 7 5 7 3 6 5 7 5 7 4 7 6 I



Broadcast protocol of node 16,

A0 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
p(i) VO 113275 0877 TIRO 64 6F 104 3012415 e T TIE T
T 7T 6 7 6 6 4 T 7T 6 6 7T 5 0 6 7 7 7

)7 6 8

Eo 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37T S8 30 40 41
p(a) 116 117 118 25 80 25 9 46 28 487 126 111 34 16753 35 116739 118 39 35
3 3 6 7T 6 7V 5 7T B T 4 6 7T T 6 4 T 6

KOl 6 7 5 73
i |42 43 44 45 46 47 48 49 B0 51 52 53 B4 55 56 57 58 59 60 61 62

B ) I T S O U OV R 1 T U0 S ¥ B V1T W B TR 7T (M L2 M T
7T 5 7 7T % 7T 4 6 7T 7T 6 4 6 7T T 6 7T 6 T 6 5

i1 63 64 65 66 67 68 69 TO 7L T2 T3 T4 7B TG TT YR 79 80 81 82 83
p(e) 64 11164 48 40 1370 71 16 71020792 RT T U194 0A R0 1T R0 TR
Wyt o3 6 7 7T T T 5 2 T TOT T T 5 07T T 2 6 T 7

i (B4 85 86 87T BB B 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

ple) 10230 87 32 89 71 91 10901 94 39 96 111 98 80 08 79546 ¢ 118 105
6 v T 6 T 6 7T 5 6 7T 5 7T 6 7T 4 5 7 7 5 T 6

¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

) 120105 122 53 16 109 16 17 34 99 84 53 707 71 & 25 96 43 12 100 69 15
(W5 7 7 7T 3 7T L 7T 5 6 7T 5 6 3 7T 4 7T 6 7 4 7 6

Broadcast protocol of node 17.
i 0 1 2 3 4 5 6 7 8B 9 10 11 12 13 14 15 16 17 18 10 20

p(i TLOTI2T 10422 23799 6 6310 65 10 123 14 185 16 1% = 17 1ii1 91
Wiy6 6 v 7 7T 7T 6 7T T 6 4 T 7T T 6 6 5 0 6 6 7
i |21 922 923 24 25 26 27 28 29 30 31 32 33 84 35 36 37 38 39 40 41

p(i) 39 117 24 11926 81 26 27 84 12549 50 11235 17 18 19 117 40 119 40
tEy6 6 6 5 7 3 6 7T 7T 7T 6 7T 5 6 4 7 7T 7T 5 4 7

i |42 43 41 45 46 47 48 49 50 52 53 54 55 56 57 58 59 60 61 62
(i) 24 41TH6 6364 65 49 11535 72 54 11958 40 GO 12379 44
oy o 7 bl

S
-
A
2
=l
Leian
[T

Wyt 6 4 6 7 7T T 4 5 7T 7T 7T 4 i 7T 6 7T 6 7 7
163 64 65 66 67 68 69 70 TL 72 T3 74 75 76 TT T8 79 80 &1 82 83
p(i) 81 65 112 65 66 50 68 15 72 17 78 121 74 77 78 125 126 &1 112 81 &9
tiy5 6 3 5 7 6 7 7 5 2 7 6 T T 6 5 6 7 2 6 7

i |84 35 86 87 88 B9 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pi] 66 103 31 88 33 71 72 90 1100739126 78 T2 99 &1 99 100 103 10110
tiyée 6 7 v 6 6 6 7 7T T T 7T 7T T 7T 4 5 7T 7T 5 6

(| 105 106 107 108 109 110 131 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(e) 104 121 89 109 54 17 16 17 34 35 10085 54 71 79 § 96 4% 44 45 110 110
7T o7 7T o7 6 3 7 1 7T 5 6 7 5 7 3 7 5 % 5 7 4 5

66



Broadceast protocol of node 18.

i 10 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
pli) 18 IT2UIR 06 115 08796 25 0 297 65 66 11 12 195 16817 18 18 719
M6 6 7 7 5 6 7T 6 7 6 7 4 6 7T 7 7 7 4 O 5 6
21 29 23 24 25 26 27 28 29 30 31 32 33 34 85 36 37 38 39 40 41
p() 20 44T 25 I20°8T 82 27 1T 48 39RO BA TINH6 1€ 3687 57 Al 120
@WyT T o6 7T 5 T 3 7T 7T T T 6 7T 6 7 3 6 7 7 7T 4
P42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i} 4308 d57RT G4 46 66 11211350 115 B4 36 V3 T4 120 121 123 43 AT 6
Mie s v 5 5 7 5 7T 5 7T 7 7T 5 7T 7T 6 7 7 7T 717
i 163 64 65 66 67 68 69 70O 71 T2 73 74 75 76 77 78 70 80 81 82 &3
p(i) 45 8364 TI3 66 115 68 117 72 73 I8 73 12075 05 23707 08 8% 1138
Wiy6 4 6 3 7 6 7 7 7T 6 2 5 6 7 T T T 7 5 2 7
¢ 181 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pli] 66 8L 104 86 106 107 91 73 o1 0 1 66 41 4 113 81 82 100 103748 11
Hiy6 7 6 7 7T T 7 4 6 7T T 6 5 6 4 6 6 7 7 6 5

i | 105 106

07 108 109 110 111

112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 120 107 122709791 17 64 17 1S 19 36 5 54 7 10473 74 87 92 109 46 110
7T 6 5 6 5 6 7T 5 1 7 4 7T 6 7T T 3 6 4 T 7T 6 7
Broadcast protocol of node 19.
P40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pGl 1 1971 11497 116 99 6 26 10 28 12 67 31 15 108 17 18 107771y
6 4 7 7 7 5 6 7T 6 7 6 7T 4 7T 7T 6 7T 6 5 0 6
i 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41
p() 20 23 5 4226 121 28 83 307 (2 49 38 BT USE TI4 3T 1987 04 EE 10
v 7 6 7 7T 5 7T 3 7T 6 6 7 5 T 6 7 % 6 7T T 7
to1A42 43 44 45 46 47 48 49 B0 51 52 53 54 55 B6 BT 58 59 60 61 62
p(i) 12142 99 46 28 60 47 67 51 114 51 116 55 87 74 75 121 192123 43125
Hiy4 6 7 7 5 5 7 5 7T 4 6 7 7T 5 7T 7T 6 T 7T 7 7
i |63 64 65 66 67 68 69 70 71 72 73 74 75 76 T7T 78 79 80 81 82 83
p(i) 64 65 83 67 114 67 68 52 118 78 74 19 74 123 76 79 07 81 8 & 114
7 6 4 7T 3 6 7 7T T 7T 6 2 5 6 T 7 8 7 6 5 2
o84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 8 176 85 106 33 88 01 02 74 03T 94 0 TR IR EY T8 40
)6 6 7 7T 6 7T 7T 6 4 T 5 6 7T 5 7T 5 7 T 6 7 7
_E 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
pliy 12 121108 123 11092 0 65 (8 10 81 37 38755 & 10671 75 28 100 46 110
Hi))5 7 7 5 6 5 7T T 7T 17T 4 7T 6 7 6 3 6 4 7T 6 7T
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Broadcast protocol of node 20,

e 0 12 3 4 5 6 07 & 9 10 11 12 13 14 15 16 17 18 19 20
pE) 932 20 2 L1508 117 1007 27 1129718 én 3216 109 18719 R0
Wals 6 4 v T T B 6 7T 6 7T 6 7T 4 T 7T 6 7 6 5 0

LB 121 92 w3 24 025 26 27 28 29 30 31 32 85 34 35 36 37 38 39 40 41
p(i] 20 20 24 6 43 27 122207 84 31 13 B0 3475236 IS AR R0 UBR U5 RG
e T 7 6 T 7T 5 7T % 7T 6 6 7T 5 7T 6 7 3% 6 7 7
b 42 43 44 45 46 4T 48 49 50 51 B2 53 54 55 56 57 58 59 60 61 62
p(e) 121 122437100 47 207 66 48 68 52 115 52 117 856 38 TR 76199 T4 194 4
iyt 4 6 7T T 5 5 7T 5 7T 4 6 T 7T 85 T T 6 7T 7 7
i |63 64 65 66 6T 68 69 70 T T2 T8 T4 U5 76 7T T8 79 80 &1 82 83
pla) 126 65 66 84 68 11568 60 53 11074 75 20 75 12477 8098 ®E 83 R4
7 v 6 4 7 3 6 7T 7T 7T 7T 6 2 5 6 T T 6 7T 6 5
i |84 85 86 BT 88 89 90 91 92 93 04 95 96 97 98 99 100 101 102 103 104
ple) 115 84 117 86 106 34 89 027 93 75 63 9 9596 ARTEUIEEETRATAR 0B
tiy2 6 6 7 v 6 7 v 6 4 T 5 6 7T 5 T B T T 6 7

b1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
pld] 50 13 1221091240 0 66 19 20 85 58 39 56 9 10675 T6 29 110 47
(@7 5 v 7T 5 6 7 TT 1V 7T 4 7T 6 7T 6 3 6 4 7 6

Broadcast protocol of node 21.

B 10 1 2 3 4 5 6 7 8 9 (0 11 12 13 14 15 16 17 18 19 20
p(] 1 943 21 3 1167 TI8 10112098 12730 14 69 7017 1100 20 9
W6 5 6 4 7 7T T 5 6 7T 7T 7T 6 7T 4 7T 7T 6 7 6 5
¢ 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
pGY - 21 22 25 7 27 28 12330 85 32 14 51 35 B3 37 11639 21 39706
o 6 7 7 6 7 6 5 7T 3 7T 6 7T T 5 7T 6 6 3 7T 7T
P42 43 44 45 46 47 48 49 50 51 52 53 B4 55 56 57 58 50 60 61 62
p(e) 43 44 123 44 125 48 30 67 49 69 53 116 53 118 A7 49 76 60 193 62 195
(7 6 4 7T 7T 7 5 5 T 5 7 4 6 6 7 5 6 7 6 7 6

G 163 64 65 66 67 68 69 TO 71 T2 T3 T4 75 T6 TT TR T9 80 81 82 83
p(i} 8 11166 67 85 60 116 69 LI8 54 55 19 76 21 76 77 97 98 09 83 &4
tiy7 v 7 6 4 7T 3 6 7T T T 7 2. 5 7T T 7T v 7T 6
¢ |84 85 86 87 88 89 90 91 92 93 94 05 96 97 98 99 100 101 102 103 104
p(i) 85 116 85 86 80 107 35 90 93 04 76 04 4 06 99 44 101 116 84 R 46
s 2 6 7 7 6 6 7 7 6 4 7 5 6 6 5 7T 5 7 7T 6
i1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(t) 106 51 14 123 1241254871 27 67 20 21 38 7807104 57 58 107 76 77 30110
7 6 5 7 7T 5 6 T T T 7 L 7T 4 7 6 7T 7 3 6 4 7
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Broadcast protocol of node 22.

0t 2 3 4 05 607 & 9 10 11 12 13 14 15 16 17 18 19 20
play 12 95 4 22 4 117100 119 1029 29 13 31 15 70 17 11036 20 9
7 6 5 6 4 7 7T T 5 6 T 6 7T 6 T 4 7T 6 7T 7 6
L2122 23 24 23 26 27 28 29 30 31 32 33 34 35 36 37 3% 39 40 41
Py 22 - 22 23 26 8 45 29 12431 86 33 15 A2 34 54 38 174079240
s o 6 7 T 6 7T T 5 7T 3% 7 6 6 7T 5 T 6 7T 3 6
i A2 43 44 45 46 47 48 49 50 Bl B2 53 B4 55 56 5T 58 59 60 61 62
p(a) 97 61 123 124 45 102 49 31 68 50 70 54 117 64 1195840 77 78 124 125
7T v 7T 4 6 7T 7T 5 5 T 5 T 4 6 T 7T BT T 6 7
i 163 64 65 66 67 68 690 70 71 72 T3 T4 TH V6 YT 7% 7O 80 8L 82 83
p(i) 126 46 112 67 68 86 70 117 70 71 55 121 76 77 23 7T UIR6TORITI00O8
eyt v v 7T 6 4 7T 3 6 T T T T 6 2 5 6 T 7T 6 7
to181 85 86 87 88 89 90 91 92 93 94 95 96 07 98 99 100 101 102 103 104
p(1) 85 86 117 86 119 88 108 36 91 124 95 77 05 4 97 98 45 8 117 85 86
Wye s 2 6 6 7 7T 66 7T 7 7T 4 6 5 6 7T 5 7 85 7 7%
i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 50 105 52 15 110126 96 49 2 3 68 21 23 87 40 41 58 11 10877 78 31
t@je v v o5 7T 5 7T 6 T T T 7T 1 7 4 7T 6 7T 6 85 6 4

Broadcast protocol of node 23,

@0 12 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20
PO UL 08 96 5 23 24 TISUI91209 104 105 31 3216 71 16 17 810
wye6 7 7 s 7T 4 T 7T 7T 5 7T 7T 7T 7T 7T 7T 4 6 7T 6 7
i 21022 23 24 25 26 27 28 29 30 31 32 3% 34 35 36 37 38 39 40 41
p(i) 22 23 - E3I20027 0 A6 47 48 39787 Bi 16 3437 TBR 30 TISTAL 23
7T 6 0 %5 7T 7T 6 7T 7 6 3 v b 7T T 5 7T 6 7T 3
¢ 142 43 44 45 46 47 48 49 50 51 52 53 B4 55 56 57 B8 59 60 61 62
p(i) 41 98 45 46 125 126 111 50 32 69 34 71 53 1I8 55 120 59 41 78 79 125
tiy6 7 7 6 5 6 5 7T 5 5 6 5 T 4 7T 6 T B T 7T 7
i 163 64 65 66 67 68 69 TO 7L T2 T3 74 75 76 77 T3 79 80 81 82 83
p(i) 126 11166 48 68 69 87 69 118 71 55 73 b7 77 78 23 78 79 80 113 114
T v v 6 7T 6 4 T 3 7 6 7T 7 7T 6 2 5 6 7 7 7
% 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 85 103 87 118 87 71 89 1237170 94 125706 78 06 5 08 99 116 103 118 %6
iy7T 6 5 2 7 6 7 7 7T 7 6 7 4 6 5 6 7T 7T T 5 6
i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i] 87 51 106 53 11012532 97 50 3 52 5 86 23 24 41 43850 108 109 78 110
a6 6 7T 6 6 4 4 7T 6 6 7T 6 7T 1 6 4 7T 6 7T 7 8 5
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Broadcast protocol of node 24.

718 19 20

il0 1T 2 8 405 6 7T 8 9 10 11 12 13 14 15 16
p(i) 55 1121 96 97 23 24 6 119 10 121 104 1887106 89 88 RTTEIR TS
Wy s v v T 7T 4 6 7T T S5 7Tov Tovw T T 4 6 7T 7
i 121 22 23 24 25 26 27 2% 29 30 31 82 43 34 35 36 47 3% 30 40 4l
pla) 2223 2470 24 95 98 10 AT 81 196 33 RS TR TIT RS AR TTRE A1 12
@7 6 5 0 6 07T T 6 6 T B 6 3 5 7 6 5 T 6 7

i 142 43 44 45 46 47 48 49 A0 51 52 53 54 55 BB BT 58 59 60 61 62

: 3) 5
pv(i.( 2442 99 10047 126 103 30 51 33 70 35 72 56 11956 12160 42 79 &0
iys 6 v 7T 7T 4 7T 6 7T B 5 6 5 6 4 7T 7 T 5 T T

P63 64 65 66 67 68 69 YO 7L 72 TR T4 7B T6 YT T8 T B0 81 82 83

7 7
plé) 126 111 112 84 49 69 70 88 70 11972 12179 94 Oh 79 24 70 1ig 81 11
oyt 7 7 T 7T 7T 6 4 7T 3 6 6 T T 7T 6 2 5 6 7 7
P 184 85 86 87 8% 80 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(i) 102 86 87 88 119 88 72 100 110 38 1 06 97 79 97 6 99 102747 104716
iy v 6 5 2 7T T T 7T T 6 6 5 4 6 5 6 7 5 6 5

#1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 87 887K B3 B4 126 80 33 U8 H1 59 87 6 7 94 73 42 43 60 29 8 7Y
7T 6 7 7T 6 6 6 4 7T 6 6 7T T 7T 1 7T 4 7T 6 7 7T 3

Broadcast protocol of node 25,

210 1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(] 1727757207 6 24 25 96 120 121 12 105 68 13 19617 T3 73 18 7H
T 6 4 7 7T 6 5 4 7 6 6 7 4 6 7 7T 7T 6 6 T 7
(B [21 22 23 24 2 26 27 28 29 30 31 32 33 34 35 36 87 38 89 40 41
p(if 76 D324 25 25 26 97 80 127320 112 11300 35 5556 57 Al 120

3.0 2 6 7 7 6 7 6 7 6 5 7 7 7 7 6 5

7T v 6 3

i 142 43 44 45 46 47 48 49 50 Bl 52 53 54 55 B6 57 58 59 60 61 62
425 26 44 45 126 47 50 105 114 34 54 55 73 57 120 121 58 123 43 7
t@y7v 5 5 6 T 6 7T 7 3 7 7 7 6 5 6 3 5 T 7T 7 7

i |63 64 65 66 67 68 69 70 7L T2 73 T4 TS 76 TT 78 79 80 &1 82 83
pe) 81 63 10 11366 50 68 88 118 90 120 121 57 5% 05 79 24 25 26 &1 101
oy 7 7 5 7T 5 7T T 7 4 7 5 6 7T T 4 6 4 T 7

G184 85 86 8T 88 89 90 91 92 93 04 95 96 97 98 99 100 101 102 103 104

~3

p(i) 66 8B4 87 106 87 120 121 73 12375 G5 2 41 70T TIRALTIOOOTTTO4T05
Wye v 7 5 6 7 4 7T 6 6 6 5 7 6 7T 7 35 6 7 7T 6

( 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 120 1057122790 10802 &0 81 A0 35 1005 6 7 40 9% 96 43 1965610
Wy 7 7 6 7T 7T 7T 5 4 6 7 7T 7T 6 7 1 3 6 5 7T 7 5
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Broadcast protocol of node 26.

¢ O 1 2 3 4 B 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(i) 18 1121 88 3 6 99 8 26 10 12110 193 81U RE T R RV
tGENT 6 7T 6 T 7T 5 7T 4 T 3 4 7T 7T T T T & 6 7 8
A2 22 23 24025 26 27 28 20 80 31 32 33 34 035 36 37 38 30 40 4
p(a) 20 117 24 25 26 - 26 B3 1L 20 49 43 11900078 36T R6 A0 110 49
tE@y7T 7T v 6 5 0 6 7T 5 7Y B 6 5 7 3 5 T 7T T 6 7
i 142 43 44 45 46 47 48 49 B0 Bl B2 B3 54 55 56 57 58 B9 60 61 62
p(i] 121 44 26 44 45 65 49 112 40 14 107 35 70 5 TR TIRT60 198 e A
tiye 7 3 6 7 7T 7T 4 6 6 T T 5 7 6 7T 5 T 5 7T 5
i 163 B4 G5 6B BT 68 69 TOOTI T2 T3 T4 OUH OT6 7T TR 79 RO OBl 82 83
p(i) 81 82 10 11 11450 51 71 72 90 72 19174 138 19060 /0 81758 R4
Wys™ 6 6 7 v 7 7Y 7T 6 4 7T 4 5 6 T 6 7T 6 2 85 5
P84 85 86 87 &8 89 90 91 02 93 04 95 96 97 08 99 100 101 102 103 104
p(i} 83 103 85 32 11900 121 90 91 75 76 126 78 112 99 81998 RY IO
tiye 6 7 7 7T 5 2 6 7V T T 7T T T 7T 4 6 6 7T 5 6
i 105 3106 107 108 109 130 111 112 103 114 115 116 117 118 110 120 121 122 123 124 125 126
p(u) 104 12189 00 54 100 64 81 82 35 100 101 6 105§ 85 786 37 44 50 63 31
yr v 6 7 6 7T 7T 3 7T 4 7T 7T 6 T 5 7T 1 7T 4 6 6 6
Broadcast protocol of node 27,
i 10 1 2 3 405 6 7T & 9 10 11 12 13 14 15 16 17 18 19 20
p(‘l 11094 3 4 B9 4 99 & 26 27 28 1227193 14 107 70 17 11299711475
T 7T v 6 4 7T 7T 7T 5 4 7T 7T 6 6 4 6 7T 6 T 6 6
JE121 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37T 38 30 40 41
pla) 20 77 78 25 26 27 - 20028 29 13 14 15 89 114 115 92 39 57 58 50
Hl7 6 7 7 6 3 0 2 6 T 7T 7 7 7T 7T 6 5 7 6 7T 7
b 142 43 44 45 46 47 48 49 50 51 52 53 B4 55 56 57T 58 59 GO 61 62
p(i) 43 12226 27 98 46 47 112 68 7ERY IR 52 36 37 57 75 BY 122 123 60 125
()6 5 7 5 5 6 7T 7T 7T 7T 3 6 7 6 7T 5 6 3 5 7 7
i 163 64 65 66 67 68 69 TO TI T2 T3 74 75 76 TT T8 79 80 81 82 83
pi) 45 9 83 65 12 115 70 52 B3 119 190 92 199 193 59 60 67 Bl 26 95 9§
e 7 6 v 7 5 7T 5 7T 7T 7T v 4 7T 5 6 7 71 4 6 4
4 181 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pli) B3 86 BR 88 K0 107 91 1922 193775 195 97 4 43 81 11546 9 102 105
Hi)? 7 6 7 6 5 7T 6 4 7T 6 T 6 5 7T 6 T T 6 7T 7
7 ’105“ 106 107 108 109 110 111 112 133 114 115 116 117 118 119 120 1921 1922 123 194 125 196
ple) 120 3107 122 107 108 02 D6 81859783 B2 37 22 53 8 9 42 927 28 45 14 63
6 7 2 6 7 6 T 5 7T S5 4 T 7T T 6 5 7 1 3 7 57
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Broadcast protocol of node 28,

i 012 8 4 5 6 7 8 90 10 11 12 13 14 15 16 17 18 19 2
pU) 93 2 11374 5 60 5 1007927 989 I3 TRT T0T 08 T 60 R
wye v 6 7 6 4 7T 7T 6 B 4 6 T 6 7T 4 6 T T T 7%
P 121922 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 30 40 41
p(e) 76 2T 787906 27 28 o ERTE TSR HUIE R R TI6 93 40 58 RS
tiye6 T o7 T 7T 6 3 0 2 7T 6 7 6 7 6 6 6 5 7 6 7
io142 43 44 45 A6 47 48 49 50 51 52 B3 B4 5% 66 57 58 B0 60 61 62
pli) 60 44 123727 28 2047 4811560 53 TORAG RS BE TR TVE TG0 T8 TG

-3
-2
~3

3

b}
i
W7 6 5 7 5 5 6 7 6 7 5 6 3 5 7

_t [ B3 64 65 66 67 685 69 TO T T2 T3 T4 TS T6 VT T8 79 80 81 82 83
p(a] 126 46 10 81 66 13 116 15 53 00 72 121 03 1957794 60 61 08 %959 98
Wyt 7 6 6 7 7T 5 7T 5 6 77 4 7 5 6 6 7T 4 6

B4 85 86 87 88 8Y 00 91 92 93 9G 9T 98 99 100 101 102 103 104

i
o3

I R e e
oo
b1

pi] 29 &4 87T 69 3390 10897 1237124 TEOO8 5 44 82 11647 10 1N
a4 7T 7T 6 7T T 5 7 6 4 6 7 5 7T 6 v v T 7

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

~5

p(r} 106 121 108123 108125 80 65 82 &3 84 53 38 71 8 0 10 43 98 3946 1%
Wyt 6 6 2 7 7T 7T T 5 7T 5 4 7T 7T T 7T 5 7T 1 3 6 5

Broadcast protocol of node 29.
7 0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 10 20

p(i) 93 0 95 4 1156 11762 9 (0211 29 13 13413 14 05 19736158
@4 6 7 7T 6 7T 6 7 4 7 3 5 6 7 7T 6 7 6

Po120 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41

~3
it
-.q
e

9
p(e) 200 IT7 7879 TR0 27 98 29 - a9 TRE 14 34 TR HE IR SR 08 64 T ER RS
@l v 7 7T 7 6 5 0 6 7T T 7T 5 7T 5 7 3% 7 7 7

i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57T 58 59 60 61 62

, ]
p(i) 60 61 62 12447 29 47 48 68 52 115 B4 10056 38 75 191 199 61 124 61
tyy 7 6 7 7 3 6 7 7 7 4 7 6 T 5 7T 6 6 6 4 5

i |63 64 65 66 67 68 60 7O 7L Y2 T3 T4 75 76 TT TR 79 80 81 82 83

pli) 126 65 47 84 S5 13 87 B2 70 119 74 75 03 77 124 79 126 111 112 83 84
t@y7T 7T 5 T 6 6 7T 6 7 7T T 6 5 6 6 &5 7 7T 7T 6

T B4 85 86 87 B8 &) 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

~1

p(E) 29 84 117 86 106 8¢ 121 122 93 124 93 126 111 96 115 44 1757102 %4 10911
t('i)‘zE’)56677772666777?7466

¢ 1105 106 107 108 109 110 111 112 113 134 115 116 317 118 119 120 121 122 123 124 125 126

o) 104 137106 109 1240770 765 34 67 &4 €5 ET03 BT I06 T e T a0 s
7T 4 7 7T 5 7T 5 6 6 T 3 7 4 7 6 6 5 5 7 1 7 4

~3
N



Broadeast protocol of node 30,

i 101 3 04 5 6 7 B9 10 11 12 13 M 15 16 17 18 19 20
pe) 111 94 95 2 769 116 7 62 7 10 (087807730 12 195 10e TTIT0 i A el
iy 7 6 6 v 7 7 35 6 6 5 6 4 T 6 7 5 T 7T T 7

i1 21 22 23 24 025 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

wlne

o

i

&

Tpli) 76 A0 TR AT A 30 - 300 31 B4 T6RY R U066 987764 TeRTD
Hiye 7 6 7 7 77 5 0 6 T T 6 6 6 4 T 7 4 6

P42 43 44 45 46 47 4B 49 50 51 52 53 54 5% 56 57 58 59 60 61 62

~3 &8
o
14
peel

p(i) 60 4262 124 125 48 30 48 1057106 B3 N6 BA TR TR TR D R 60195
s 6 6 6 7 7T 3 6 7T T T 5 7T S5 7T 7T T 6 4 T 4

i 1063 64 65 66 67 68 69 TO O TL 72 T3 T4 Y5 76 7T TR OTO 80 81 82 83
pU) 62 111 66 48 85 69 116 117 16 11985 75 08 04 78 1357870 R0 64 84
WyT 6 7 5 7T 7T 6 7T T 7T 6 6 5 7 i 7 7

7 5 6 7 7 7
) 81 8h RO BT B8 89 90 9l 92 63 94 95 96 97 98 99 100 101 102 103 104
p(i) 85 30 85 86 119 88 35 92 110 94 125 94 95 79 118744 741027103785 103
tEye 2 5 7 6 7T 7T T 6 4 2 % v 7T 7 7 7 7 6 4 7
i 105 106 107 108 100 110 111 112 113 1714 115 116 117 118 119 120 121 192 123 124 125 196

p(e) 127 105 14 1287124 195718 40 66 & 36 85 & 23 40 4110 111993 I00E
(s 6 7T T 7T 5 4 T 6 T T 3 6 7T 5 7T 7T 7T 6 5 1 6

Broadcast protocol of node 31.
i 10 1 2 3 4 5 6 7 8 90 10 11 12 13 14 15 16 17 18 19 20

p(z 110 11295 96 97 116 117 62 63 8 9 20 30 31 32 126 111 11017 37 2
Wyt v 6 7 7 7T T 7T 4 5 6 6 7T 4 7T 7T T 4 7 7 7

i121 22 23 24 025 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l

p(i) 76 23 24 79 80 & 26 29 30 81 -TRI 32 83717 85 02 87 iR 4106

Hiy 7 7 6 5 7 6 7 7T 3 3 06 2 5 T 35 6 5 6 6 T 6
P42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(e) 24 44 123763 47 126 307 31 3260 70 71 53118 38 3676 B8 123 194 195
iy v 6 7T 7T 6 6 6 6 7T 7T 6 T 7 7T 7T 6 7T 7T 7 6

i 163 64 65 66 67 68 69 70 7L 72 73 74 75 76 TT T8 O 80 K1 82 83

pli) 126 63 64 48 49 13 &7 69 118 17 72 02 03 123 05 79 126 111 63 81 &4
tWy3 6 7 7 7T 7T 5 6 5 6 7 7 T 5 7T 7T 4 6 5 T 7T

i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 9% 99 100 101 102 103 104

p(r) 85 30 31 3287 71 91 02 1007124 195 126 117770 90 81 101 116§ R5 N6
o4 085 3 7T 7T T 6 3 6 7T 5 5 6 7 6 7T 6 7 7T 7

0 103 106 107 108 109 110 111 112 113 114 115 116 117 118 (19 120 121 122 123 124 125 126
p(i) 87 13 106 109 110 126 327 337 50 35 36 85 86 87 8105 10 11 62 13 110 31
w6 6 7 7 6 2 4 6 7T T 7T 5 6 4 7T 7T 7 7T 4 5 5 1



Broadcast protocol of node 32,

i 01 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17 18 19 20
p) 1T 94806 3 23 7 62 26 64 ¢ 12005 14 3 4 T TIsTR
wyrt v 6 s 7T 7T 7T 6 7T 4 7T 7 5 6 4 7T 5 T T T T
JE 121022 023 24 25 26 27 48 20 30 31 32 38 54 35 36 37 38 39 40 41
ple) 22 23 118 25 B0 25 9 27 830 31 82 <3RS R4 VIR B8R T30 190
7T 6 5 7T 3 6 6 7 7T 6 5 0 6 6 7 T 7 5 4 6 6
o142 43 44 45 46 AT 48 49 B0 51 52 53 54 55 56 57 58 59 60 61 62
p(i] 43 25 62 46 64 48 11T 500 82 50 107 71 117 IS 11939 40 41 61 70 H0
tEyT s v o7 5 7T 6 T 3 6 1 T %ToT T 7T 7T 7T T 6 4
i 163 64 65 66 67 68 69 70 7L T2 T3 T4 TH TG VT TR 79 &0 Bl 82 83
p) 64 111 66 TI3 68 50 87 88 118 73 12073 1227123795 06 S0 11180761 89
Nt 3 7 s 7T 5 6 7T 6 7T 5 6 7T v T 7T 5 2 6 6 7
‘|84 B5 86 87 B8 80 00 91 92 93 94 95 96 97 98 9% 100 101 102 103 104
p(i) 66 81 87 32 87 120 108 100703 38712596 TI1F9 R0 ETTIOTAG O TI0 T8
iy6 7 7 2 B 7T T T T 6 6 6 4 T 7T 7T T 6 5 7 7
¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 87 10514 107 76 12532 33 50 51 68 69 100 87 88 95 106 43 12 13 62731
iyd 6 5 6 6 7 1 7 4 T 6 7 6 3 6 4 7T 6 6 T 5 7
Broadcast protocol of node 33.
1 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
ple) 111 1123 4 07 1016 24 25 63 & 65 10 13 106 165 33715 112 17 114 19
tayr 6 v 6 5 7T 7 7T 5 7T 4 6 7T 5 6 4 7T 5 6 6 7
P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(r) 39 23 24 11926 81 26 10 47 29 32 33 - 337114718 738739 40 119 40
tEy7T 7T 6 5 6 3 7T 7T 6 7 7T 5 0 6 7T 7T T 6 5 4 7
i1 42 43 44 45 46 47 48 49 50 51 52 B3 54 55 56 57 58 59 60 61 62
p(e) 121 44 26 63 47 65 103 112 51 33 51 108 53 1187719 120 40 4 123 62 &0
tEyv 7 5 7T 7T 5 7T 7T 7 3 6 6 7 7 7T 7T 6 7T 7 7 6
P |63 64 65 66 67 68 69 TO 71 72 73 74 75 76 7T 78 79 80 81 82 &3
p(i} 81 65 11267 114 69 51 88 89 119 72 121 74 BR 124 06 97 81 112 81 65
tiy4 7 3 7 5 7T 5 6 T 6 T 5 7T 7T 7T 7 7T 5 2 6 6
i 84 85 86 87 88 89 90 91 92 93 94 05 96 97 98 99 100 101 102 103 104
p(i) 83 67 85 88 33 S8 131 90 74 921 12607 TIEY ST ®2 8 101107105
ty v 6 v v 2 5 6 7 6 7T T 7T 6 4 T T T 6 T & 7
i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
pli] 106 88 106 15 10817 32 33 34 51 52 69 7010388 80 26 1144 18714763
Wiye 4 7 5 7T 7T 6 L 7T 4 7T 6 7 6 3 6 4 7T 6 6 T 6
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Broadcagt protocol of node 34.

i 0T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pGY L2 143 2 5 08 24 25 7 279 66 13 14 10706 34 35 13T i0s
tij6 5 3 6 6 5 T 6 7 6 7T 7T 7T 6 5 7T 4 6 T 7 7
P21 022 23 24 25 26 27 28 20 300 31 32 33 84 35 36 37 38 39 40 4l
p(i) 8 4 41 25 120027 82 46 28 31 126 1434034 11536 03 a0 a1 10
iy r v 7T 5 4 T 3 G T T 6 7T 6 0O 5 6 7 T 7T 6 5
G142 43 44 45 46 47 48 49 B0 Bl 52 A3 54 B5 56 57 58 59 60 61 62
p(e) 43 98 45 27 64 126 66 B0 TI3 52 34 52 1000 1 2 19122 12463
T 6 v 5 5 7Y 6 7 6 7T % 6 v T 6 7 T T 7 7 7
i 163 64 65 66 67 68 69 TO YL T2 T3 T4 TH TG 7T IR V9 8O 8l B2 83
p(i) 64 8264 11368 116 70 52 89 90 120775 1227770579 94 25 EETIISRR
tEye 4 7 5 6 5 6 5 6 v 7 T 5 T 6 T 6 T 6 2 5
i1 84 85 8 BY N8 BO 90 01 02 03 94 95 96 97 98 00 100 101 102 103 104
pli) 83 67 68 69 89 34 80 I2201 75 05 @ 111 98 1% 818 TR TION AR o8
wyY 7 7T T 7T 2 5 6 7 6 7T 4 7T 7T 4 7 T 6 T 7T %
¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 110 120 121 122 123 124 125 196
p(i) 120307 89 107 16 17 16 33 34 35 52 53 70 71 56 89 90 27 108 45 46 U5
tiye 7 4 6 6 7 5 T 1V 7 4 T T T 7T 3 6 4 7 6 T 5
Broadcast protocol of node 35.
t 012 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pUi} T 1123 1148 116 99 8 26 27 28 1227123 14 15 10815 95 17 11410
t@y7r 6 v 3 5 v B 7T 5 7T 7 %7 6 7 6 5 T 4 7 6 7
12122 023 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41
p(i) 116 4 24 42 26 121 26 83 28 29 39 111 84 "85 77735736 117 21 41796
e v 7 6 7 4 6 3 6 7T 7T 6 6 5 0 6 7 7 7 7 6
i 142 43 44 45 46 47 48 49 50 51 52 B3 54 55 56 57 58 59 60 61 62
p(i) 121 42 99 46 28 65 47 67 49 11453 35 53 B4 74 58 8 4 1956 44
tys 7 6 7 5 5 7T G 7T T T 3 6 7T 7 7 6 6 7 7T 7
i 163 64 65 66 67 68 69 70O T1 72 T3 74 75 76 7T T8 TO 80 81 82 83
p(e) 64 65 83 65 114 69 116 71 53 90 01 1271 76 123 50 125 126 111 82 83 114
)T 6 4 7 5 6 5 v 5 7T 7T 6 6 5 7T 7T %7 7T 7 5 2
i |84 85 86 87 88 89 90 91 92 93 94 95 06 97 98 99 100 101 102 103 104
p(i) 83 67 68 69 33 90 35 00 11075 76 96 3 112 90 114 & EZTI0I 118 119
tEyr 7T 7T 7T 7T 6 2 5 7T 7T 7T 7 4 7 7T 4 6 6 7T 7 7
¢ ] 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
ple) 12 121108 90 10817 06 17 34 35 10053 6 71 & 89 G0 61 38 109 46 47
WyT 7 7 4 6 6 5 5 7T 1 7T 4 6 6 6 7 3 6 4 7 6 6

7h



Broadeast protocol of node 36.

tl0 1 2 3 4 05 607 8 9 10 11 12 13 4 15 16 17 18 19 20
p) 18 0 1134 W54 117 100 1008 11 1227198768 607770 17 187786 737115
Hi)s 6 5 6 2 7 7 &5 5 7 7 6 6 7T 7T 6 7T 6 3 6 7
JEo12L 22 23 24 25 26 27 28 29 30 31 32 83 34 35 36 37 38 39 40 4
plif 116 4 22 23 7 8 45 123 12485 49 50 15 113736 - 36 47 38 R
Wiyv s 6 7T T 6 7T T T %Y 7T T 7T 7 5 0 2 5 7T 7 5
b1 42 43 44 45 46 47 48 49 B0 BL 52 B3 54 B85 BB 57 B8 A0 60 61 62
Pl AL 1227437100 101 1627105 102 I8 752 115 B4 36 a7 798 7277374 R IR 6T
Wi 7 5 7 4 7T % 7T 6 6 6 4 4 7T 6 7T T 35 T 6 7
i 163 64 65 66 67 68 69 TO 7L 72 T3 T4 75 76 7T TR 9 R0 Rl 82 83
p() 45 63 112 67 68 106 116 527 72 54 18 10 19277 50 06 OF 08 09100 91
Wy v 7 v 6 5 6 5 7T 6 T T T T 6 7T 7T 7T 7T 7T 7
i (84 BH 86 BT 88 89 90 91 02 03 04 95 96 97 98 99 100 101 102 103 104
p(e} 115 116 117 TI8 70 12035 36 37 92 1 727797 47437100 115 116 101 85 %6
e s 6 7 7 7T 6 6 4 7T T 6 6 4 6 6 3 4 6 6 7
i 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(t) 12 51 52 90 91 9270 97 18 35 36 37 B4 7T BG A1 26 59 92 45 110 0%
Wy7 7 7 7T v 6 7 5 4 7T L 3 5 6 7T 6 7 4 5 5 7 7
Broadcast protocol of node 37.
P10 1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17 18 19 20
pli) 55 19 1 1145 116 5 118 101 102 103 12 1237106 15 108 71 18 19 37 19
Wy 7 4 6 7 5 3 7 5 7 7T T 7T 6 T 7T 4 6 T 6 2 7
¢ 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
pe) 116 4 118 25 44 26 83 28 85 126 33 15 35 53 47 - 37 38 39 40
Hopv 7 7 7 6 6 7T 6 7 6 T 7 6 T 6 %5 0 4 5 6 7
b1 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i} 60 44 99 46 101 126 47 112 1 52 53 116 53 37 55 89 1314 5 60 7
y7v v 5 7T 5 6 7 6 7 5 4 2 7 3 6 7T 7 6 4 6 7T
i 163 64 65 66 67 68 69 TO TL T2 T3 74 75 T6 7T 78 79 K0 81 K2 83
p(i) 64 46 83 67 114 115 116 52 53 73 65 10 74 193 78 60 61 08 00 &1 Tid
T 6 7T 7T 6 7T 6 6 5 7 5 5 7 7 7T 5 T 7 6 7 5
P84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
Pl 85 116 11769 70 71 108 36 37 38 [ 06 78 1128 114790 116 101 118 10
wyT s 7 o7 7T 7T 7T 7T 6 7T 7 7 6 7 6 4 7 4 6 6 7
¢ |1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 120 5152 53 10892 16 1 2 19736 37 38 55 56 74 74 B9 108 100 3015
Ml 6 7T 8 6 7T 7T 5 7T 3 6 1 6 4 7 6 6 7T 5 7 7T 5




Broadcast protocol of node 38,

e 12 3 4 5 607 8 9 10 1112 13 14 15 16 17 18 19 20
ple] 93 56 204 22 23 17 1ISTTI0 8T T08E0 s I 600 TIT 0 R AR
tiy4 6 7 6 3 v 7T 7T 5 7T T 6 7T 6 6 4 6 T 6 7T 6

b 12122 23 24 25 26 27 28 29 30 31 82 33 34 35 36 37 3% 39 40 41
plE) 22 117 22 119 24 27 45 20 124 3186 3315 BYURETRT I LTI T9R 4R
7 o2 4 6 7 7T 3 7T 5 7T B T 6 T T 6 4 0 5 6 6

2 43 4 dAd 46 4T 48 49 50 Bl B2 53 B4 B B6 57 BR BO 60 61 62
Tod44 45 12445 126 111 31 49 6 T15 116 L1756 3% 30 40 47 194718
iy ™ 7 6 4 7 6 7 6 7T 7T 6 7T 6 T 3 v 7T T T 7T 7

i1 63 64 65 66 67 G8 6O TO 7L T2 73 T4 TS T6 7T 7S 79 80 81 82 83
p(i) 8 63 47 11 85 11570 117 70 119 7478603 7 9593 196 98 00 9% {3
W6 7 7 7T 7 7T 5 3 6 7T 7T 5 6 7 5 5 7 7T 7T 6 7T

PB4 BEOB6 87 88 80 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

[)(f 102 116 117 86 70 71 121 9203 38 93 77 95 4 07 1007115 760 117 102 86
ZI('i)?(}4(’5?"777527675(:3(557567

t | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 193 124 125 126
pli) 87 13 14 15 540 0 1 183 4 B7 38 897B6 Al 7475 92 03 7% i
oyt v 1 7 7T 7T 5 7T T T 4 5 1 6 4 7 6 7T 6 3 6 5

Broadcast protocel of node 89.

t]0 1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pGf L 9457 21 5 1167 L8 7 10 103 12 10512 32 %0 11116 16713
5 7 5 6 5 7 7 v 6 7T 7T 6 7

N7 4 6 6 7 6 6 3
i |21 22 23 24 25 26 27 28 20 30 81 32 33 34 35 36 37 38 39 40 41

2 ‘
p(i] 39 21 11823 80§ 28 46 30 12530 87 42 39E6 TIE I8RO CTUEGTIR0
wWy4 7 6 7T 6 6 7 6 5 4 6 3 6 7T 7T 6 T 5 0 6 6

U142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i) 41 73573646 12529730 B0 32 69 B3 A1 117 118 74 39 37 b8 TR 6 7
Wy o7 T T s T 7T 1T 5 7T 7T 6 7 7 3 085 T T v v
i |63 64 65 66 67 68 69 70 TL 72 73 T4 75 T6 T7T 78 79 80 81 82 83
p(i) 8 11110 11385 86 87 69 118 71 120 73 57 01 76 12580 111 113 100 65
y7 v 6 7 7T 7 5 6 5 7T 5 6 7 5 7 6 7 5 7 7T 7%

t 184 85 86 87 83 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(z 115 103 87 118 87 120 121 73 93 94 39 94 97 112 09 1007 1167103 118 105
ty?r 6 6 2 7 7T 7T 7T 7T 6 2 7 7T 6 7 6 4 T T 4 7

| 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(-’iz 87 105 106 123 124 125 32 1 50 3 10021 38 39 40 57 B8 11 76 99 94 31
e 6 7 7T 7T 7T 4 5 6 7 5 5 6 1 7 4 6 7 6 6 3 7
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Broadceast protocol of node 40,

i [0 1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
PG 1560506 50T 23 R TIE I9ETT 104 1168 15 126 17 72 78 i
W7 o6 6 7T 6 T T 7 3 T 6 4 7T 7 7 6 7 6 7 6 7

621022 93 24 25 26 27 28 20 30 31 32 33 34 85 36 37 88 30 40 4l
PG} 30790 AT 191208 1210 47 4886 117 112 89 B4 E5 10 30 40 - 40
e 6 6 6 5 ¢ 7T 7T 7T T 7T 7 6 5 6 7T T 7T 3 0 2
i |42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 6L 62
p() 4125 THG 63646640 104 40 33T BTTT Y RS II0 190 40 41 B0 6263
Hij7 6 7 5 7 6 6 3 7 T T 6 7 7 4 7T 5 5 T T 6
i |63 64 65 66 67 68 69 T0 71 72 73 TA 7B 76 77 78 79 80 81 82 83
(i) & TIT 12765 40 868771 118 110 130 56 74 58 08 06 78 25 63 83 101
M4 6 5 7 5 6 7 7 5 5 6 5 7 6 7T 6 7 7 7 7 6
i | B4 85 86 87 88 89 00 91 92 93 94 95 96 97 08 09 100 101 102 103 104
p(i] 8567 104 118 119 12089 12203 94 30 40 41 112743 100 438 I01 104 119
W7 6 5 6 7 4 6 6 7 6 5 4 4 7T 7T 7 6 5 7 7 2
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 0471058990 0T 126 96 49 54 67 4 21 22 30 40 41 §8 11 76 45 91 9
M6 v T v 7T v s 47T 7 7 T 7T A 1 3 7 5 7 71 75

Broadcast protocol of node 41.

i 0 1 2 3 4 5 6 7 8 9 10 11 12 (3 14 15 16 17 18 19 20
p() 111727 57 96 §7 60 24 @5 119120 6 12 105 106 32 196 i11 i8 73 74 7%
6 7 6 6 7 7T T 7T 7T 3 7T 6 4 7T T 7T 7T T 6 7T 6
i |21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
pE) 3 A0 4T A0 12T 0 A28 IT 12 49 &7 112 113 00 3ETHE TR0 A0 Al
i) 7T 6 6 6 6 5 6 7T 7T T 7T 6 7 6 5 6 T 7 T 3 0
i |42 43 44 45 46 A7 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
pl) 41437796 27 64 48 66 50 105 50 34 B4 73 W3EY T80 191 41 A3 TE0 63
tiy2 7 6 7 5 7 6 6 8 T 7T 7T 6 7 7 4 7 5 5 6 7
i |63 64 65 66 67 68 69 TO TL 72 T3 TA TS5 T6 77 I8 79 80 81 82 83
p(i) 64 79 112 1i3 66 50 &7 88 72 119 120 121 57 75 HO 96 07 79 96 61 65
a6 4 6 5 7 5 7 7 7T 5 5 6 5 7 7T 7T 6 7T 7T 7 7
4|84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 102 8468 105 1197120 121700 123799 05 40 41 8 T3 44 1157460109 108
tye 7 7 5 6 T 4 6 6 T T b 4 4 7 T T 6 5 7 7
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(ef 120 105 122790 610 96 97 50 A5 68 10123703 40 41 A2 50 1961 AE T8
W2 6 7 7 7T 7T 5 5 4 7 6 7T 7T 7 4 1 838 6 5 7T 7 8
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Broadeast protocol of node 42.
b2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 2

pE] 11123 By 97 08 61 25 26 120 121 10 13 106 107 33 101 112709 74 7
T e 7T 6 6 v 7 7T T 7T 3 7T 6 4 7T 7T 7T T T 6 7

top21 2 23 M 25 26 27 2R 29 30 31 32 33 34 35 36 37 38 39 40 A
plY 76 4 41 42 43 120 122710 124712 1350 &8 I3 1146136 AT 4
6 7 6 6 6 6 5 6 T v 7 7" 6 T 6 & 6 7 7 7T 3

i)

1142 43 44 45 406 47 48 49 50 51 B2 53 B4 BB 56 A7 B8 59 60 61 62
pli} - 42 43 27 28 65 49 67 5l 106 51 35 55 73 74 68 121 122742 4576
ToT T 6 7T 7T 4 7T 5 b6

o 2 7T 6 T 5 7T 6 6 3
i 163 64 05 66 67 68 69 TO 7L T2 T3 T4 U5 76 VT I8 79 80 81 82 83

ple) 64 65 10 13 TUA 67 51 S8 89 73 120 121 199858 76 60 07 08 80 97 GH
Wy 6 4 6 5 7 5 T 7 7 5 5 6 5 T T T 6 T 7T 7

i1 B85 86 87T B& 89 00 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(i] 66 103 85 69 106 120 121 1227017 124 93 96 41 42 43 11445 11647167103
t@yr o6 7 7 5 6 7 4 6 6 7T 7T 5 4 4 T VT T 6 5 7T

¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

i) 106 1217 106 193 01 92 06 07 OR 51 36 60 103 23 90 41 43 13760 13 63 17
Wyt 2 6 7 7T 7T 6 5 5 4 7T 6 7 7T 7T 4 1 3 6 5 7 7

Broadcast protocol of node 43,
i t0 1 2 3 4 05 6 7T 8 9 10 1L 12 13 14 15 16 17 18 19 20

p(i) 93 2 1134 B9 98 00 62 26 27 120 12211 T4 107 108 34 112 113730775
twy7T v 6 7T 6 6 Y T 7T T 7T 3 7T 6 4 7 7 7T 7 7 6

o121 22 023 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 4
p() 7677 b 42 43 44 122123 11U 125 13 14 BT 89 1i4 1159287 38 4D
)7 6 7 6 6 6 6 5 6 7 7T 7 7 6 T 6 5 6 7 7 7

i 142 43 44 45 46 47 AR 49 50 51 52 53 54 55 56 57 58 59 60 61 62
pa) 43~ 43 44 2B 29 66 50 68 52 107 52 36 56 74 75 59 122 123 43 44
3 o 2 7 6 7T 85 7T 6 6 3 7T 7T 7T 6 7 7 4 7T 5 5

4 163 64 65 66 67 68 69 TO vL T2 T3 74 75 76 77T 8 79 80 81 82 83
p(i) 62 65 66 11 114 115 68 52 &9 90 74 121 122 123 659 77 61 08 09 81 98
Wy6 v 6 4 6 5 v 5 7T 7T 7T 5 5 6 5 7 7T T 6 7T 7

¢ |84 85 86 87 83 80 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(r) 66 67 104 86 70 107 121 122 793702 135 64 97 42 4% 4411546 1174811
kv o7 6 T 7T 5 6 7T 4 6 6 7T 7T 5 4 4 7T 7T T 6 5

i1 1056 106 307 108 100 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p() 104 107 122 107 124 927 4807 08 00 52 37 70 10324 25 49 43 44 61 14 03
Wyvr 7 o2 6 7T 7T 7T 6 5 5 4 7T 6 7T T 7T 4 1 3 6 5 7




Broadcast protocol of node 44,

I 0 12 3 4 5 6 7 8 9 10 11 12 4 1B 16 17 18 19 20
p(e) 93 94 3 1145 60 99 10063 27 28 122 1237127 15 108 109735 NI T4 20
iyt v v 6 v 6 Y % 6 7T 7T T 3 7T 6 4 7T T T 7T 7
P21 22 023 24 256 26 27 28 29 30 A1 32 33 34 35 36 37 38 39 40 41
pLEY 76 7T TRO25 43 44 45 123 124 12 30 14 15 B2 00 115 116 93 38 39 23
tiye v 6 7 6 6 6 6 5 6 T 7V YT T 6 7 6 b 6 7 7
P42 43 44 45 46 47 4B 49 50 Bl B2 B3 B4 55 56 57 B8 59 60 61 62
pla) 43 44 - 44 45 29 49 67 BL 69 B3 108 53 37 AT 7h 660 193 194 44
T 3 0 2 7 6 7T 5 T 6 6 3 7T T T 6 T 7T 4 T 5
i 163 64 65 66 67 68 69 70 71 T2 T3 T4 TS TG YT TR 79 80 Rl 82 83
pli) 45 63 66 67 12 115 116 69 53 00 91 75 192 123712460 78 62 997100 82
s 7 7T 6 A4 6 5 Y 5 7T 7T 7T 5 5 6 5 T 6 6 6 7
i 184 85 86 87 88 80 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 20 67 68 105 87 71U 108122 123 124 93 126 95 OR™ 43 44 4R 116 47 104 49
tEyT v o7 6 7 6 5 6 T 4 6 6 7T T 5 4 4 7T T 7T 6
i1 105 106 107 108 109 110 131 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(d] 12105 108 1237108126 80 €1 08790 100 53 38 71 & 80 26 43 1 4563 1%
s v 7T o2 6 7T 7T 7 6 5 5 4 T 7T T 7T 7T 4 1 3 75

Broadcast protocol of node 45.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(i) 93 56 95 BE 22 G 61 100 63 27 § 192 13 124 15 126 111 1100 T 75
g4 6 7 7 7T 7T 5 7 7T 4 7T 5 T 5 7T 5 6 7 6 7 7
i 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 4l
ple) 22777 T8 TG 26 27 4B U7 194 29 126731 3452 86 115 38 0338 T0Y A0
)6 4 7 6 7 5 2 7 6 7T 6 7 T 6 7 6 7 3 6 5 7
¢ |42 43 44 45 46 47 4B 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(] 121761 45 - T4ET4E 11T 1127106 52 107 108 117 0 38 56 40 122 61 124 A4
Wy7 6 5 0 6 7 7T 7T 7 7T 5 7 6 7 5 T 6 7 T 4 6
i |63 64 65 66 67 68 69 70 7L 72 73 74 75 76 77T 78 79 80 81 82 83
p(i] 4563 G4 11 85 13 68 117 16 54 120 02 03 77 124 77 196 81 63 27 &9
@y 6 v 7 7T 6 7T T 7T 7 7 7 6 7T 3 5 7 7 5 6 7T
i |84 85 86 87 88 80 90 91 92 93 94 95 96 97 98 99 100 104 102 103 104
p() 11586 117 86 106 107 61 122 93 194 98 77 78 06 43 100 45 102 0 104 11
ty7T 6 5 7 T 7T 7 6 5 2 7T 6 6 7T 7 6 4 T 6 7 6
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(a) 1207707 122715 120707707 BU T8 09 100 21 3§39 24 0 96 97 A1 45 62 63
t@)6 6 4 6 7 6 5 6 7T 7T 5 7 4 7T 7T 5 6 8 7 1 7 d
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Broadcast protocol of node 46.
EHD 23 4 5 67T 8 9 10 1112 13 14 15 16 17 18 19 20

p(i] 111764 1T858 59 Ti6 & 101 64 28 20 8012 155 (T ITETTeTTTTR
T 6 4 5 5 7T 4 7T 6 T &5 T T & 7

w7 4
P21 22 23 24 25 26 27 98 20 30 31 32 33 34 35 36 37 48 39 40 41

~1 =3

2 :
p() 39 28 78 ON9 8089 4G 2812530 A7 U112 35 B4 BT U6 3094 05 06
7 v 6 v v T 6 4 6 3 5 7T 7 7T 6 6 5 6 % 7 7

i 142 43 44 45 46 47 48 49 50 Bl B2 B3 B 6 B7 5% 59 60 61 62
pli] 60 44 45 46 - 46 80 31T 40TTROTER TG 46 7660 78 62 17
7 7 6 5 0 6 7T 6 7T T T 4 T T T 5 6 6 5 7T 5

i 163 64 65 66 67 68 69 TO 7L 72

P

<
¥
&

7475 TG VT T8 79 B0 &1 82 83

6]

S

LS

e
pli) 64 46 47 67 T2 67 116 71 18 110 7 IR0 125 R 60 89 64 101
T 3 7 6 5 7Y 6 T 6 6 7T 7 6 5 7 4 7T 6 T 6 &

(184 85 86 87 88 80 00 91 92 93 94 05 96 97 98 99 100 101 102 103 104
7}

pli} 83 30 85 TIR ST S8 108100 3704 U5 04 UTT1I2 9T L0061 746 TT01TI0 105
Wiy 6 v 5 6 7 7 7 7T T 2 6 6 6 7 T 6 2 7T 7 7

i 105 106 107 108 109 170 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 127107 10855 16 12564 17 66 83 &1 10138 39 8 9 10 97 98 45 16 31
tij6 7 6 5 6 7T 4 5 7T T 7T 3 7T 4 %5 T 6 7T 7T T 1 7

Broadcast protocol of node 47,
01 2 3 4 86

-1

8 9 10 11 12 13 1 156 16 17 18 19 20
p(a) 111 112°95 2 116 60 117 9 10265 10 30 31 13 126 17 11217 18 2
407 I AR S U S A A 6 4 5 7T 6 4 7 7 8 6 7 6

©o1 21 22 23 24 25 26 27 28 20 30 32 33 34 35 36 37 38 39 40 41

o0

-~
-3

31 ]
p(i) 20 40 24 79 120181 9 29 47 29 126731 32103 86 B4 38 117 40 085 06
7 7 7 6 7 7T T 6 4 5 3 5 7T 7T 7T 6 6 5 6 3 7T

¢ 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62

o
[

pli) 97 61 62 46 47 - 47 41 50 70 108 117 54 119 58 40 77 61 79 63
T7 j

t@yT o7 7T 7T 6 0 5 7 6 7T 7T 7T 4 T 7T 5 6 6 5 6
i 163 64 65 66 67 68 69 YO 71 T2 T3 T4 TH 76 TT TR 79 80 &1 &2 &3
pli) 126 65 47 48 68 13 68 117 72 119 190 73 76 B8 05 57 19670 €3 &3 GE

76 6 7 T 6 5 7T 4 7T T T 6

Hiy5 7 3 7 6 5 7 6
i |84 85 86 87 8% 89 00 91 92 93 94 05 96 97 98 99 100 101 102 103 104

PG 102781 31TRETI0 B8R0 100 11075805 19608 T TS 08 101 109 47 109 &6
s 7 6 7 5 6 T 7T 7T 7 7T 2 6 6 6 7 7 6 2 1 7

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

pli) 12 137 106 109 54 126 487 65 2 67 §4 87 10236 4070 10759 28 59 30 A7
t@y 7 6 7 6 5 6 6 4 5 7 6 7 3 7 4 5 6 7 7 7T 7T 1
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Broadeast protocol of node 48,

101 2 3 4 b5 6 7T 8 9 10 11 12 13 14 15 16 17T 18 19 W
p(a) 111 11278 796 97 116 99 189 64 103766 50 31 185 48 1T 10718 4
tys v 7 4 7T 7T T T T 5 T 7T 7T T 5 7T & 6 5 T %
P21 022 023 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 4l
p(i} 3 40 78 11912081 70 27 30 48 49 111 712 3373457 BRE RO TTIR AT 06
tys 7 7 7% 7 T 6 7T 6 3 6 7T 4 6 T 7T 6 7T 6 6 3
P42 43 41 45 46 47 48 49 50 51 B2 53 B4 55 56 BT 38 59 60 61 69
p() A1 122745 46 47 A8 48 490 50 51 71 BE 0BT 1a0 § ATV TR 19
O 76 b 4 0 2 4 6 F T T 4 7T B 6 B 68 7T 86
P 163 64 65 66 67 68 69 70 7L T2 T3 T4 78 76 7T TR 7Y RO 8l 82 83
pU) 64 100 AT 48 49 67 T4 88 16 17 IR 7H BT RETEG O T96 1T 168
@y 4 7 6 5 6 7 7T 6 7T 6 7T 6 7T ¢V L 7T 6 5 6 7
i 184 85 86 87 88 89 90 91 92 93 94 95 96 97 98 09 100 101 102 103 104
plE) 85 30 85 105 33 12089 73 1100 125 96 111 96 80 81 82 46 103 48 46
teye s 7 v 5 6 7T 7T T Tt YT 2 6 7T 6 7T 7T 6 5 7
¢ 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 50 10514 107 16 0 4R 49 B0 67 68 21 102 55 88 41 106 59 60 29 30 47
(s 6 6 7 7 6 1L 3 7T 7T 7T 6 7T 5 6 4 T 6 7 7 4 6
Broadcast protocol of node 49.
P10 12 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
pa) 1 11211374 97 60 5 1009 10 65 10413 31 13 14 34 1121131 3%
@y 3 6 7 4 6 T 7T 7T 6 5 6 T 4 5 7 7T 5 7 5 7
P21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41
p(é) 22 4 22 42 120 121 8210 30 31749 50 112 118734735719 756 38 119 40
LayT s 6 T 7T 7 7T 7T 6 5 3 7 7T 4 6 6 6 7 6 7
Po142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 A9 60 61 62
p() 97 42 43 46 47 48 49 - 49 B0 51 52 B3 b6 1 B8 T2l 4 4R TREI
Wiys 6 7 7 6 5 4 0 2 4 5 6 T T 4 7T 5 6 5 6 7
P 163 64 65 66 67 68 69 70 TL 72 73 T4 75 76 TV T8 79 80 & &2 83
p(r] 81 65 11248 49 50 68 52 8§ 17 72 19 76 58 59 79 07 111 112 113 65
tayT 7 4 7T 6 5 6 7 7 6 7 7T 7T 6 7T 7 5 7T 6 5 6
i 184 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(e) 29 67 31 105 119 34 121 90 87 014 1 0697 113 97 114 82783 47 104 49
t@yvr 7T 6 7T T 5 6 7T 7 7T 6 7 6 2 7 % 6 T 7T 7 5
_E 1105 106 107 108 109 110 113 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i} 50 5B 14 107 12417 48 49 50 51 68 69 862375689 4% 11601330 31
aye v o6 7T T 7T 6 1 3 6 7T T 7T T 5 6 4 7T T 6 7 7




Broadcast protocol of node 50.

~1
o &

i 0T 2 3 4 5 6 59 10 1 12 013 14 15 8 1T 18 19 20
pGY 18 2 T3 1I4H 98 5 6 101 12010 66 105 T4 39 15 35115114
Y7 6 8 7 v 4 6 7T 7 % 7T 5 6 7T 4 5 6 7 5 6 b

-

Ao 120 92 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 4
p(i) 2270875 23S0 TR 122EY T O1 ¥ RR 50 AU TIZ U1 RS 36 %0 BT Al 190
T 6 5 7 7 7T 7T T 6 6 5 3 6 7T 4 6 7 7T 7T 7 6

=~
e
ey

43 44 45 46 47 48 49 50 51 52 B3 B4 BS 56 BT B® 59 60 61 62

pliy 43 98 43 44 47 48 49 B0 - B0 A1 52 53 B4 57 2 KO 18361 43 61
W7 3 6 7 7 6 5 4 0 2 4 5 6 7 6 4 6 5 7T 5 6

i 163 64 65 66 67 68 69 TO TL T2 73 T4 ™5 76 7T U8 79 S0 8l 82 83
p(a) 62 82 66 11349 50 51 69 53 73 I8 1920 BETRI RGOS IR 118 114
T 7T 7 4 7T 6 5 6 7T 7T 6 7T 6 7T T T 6 5 T & 5

o84 B85 B6 87 88 89 90 91 92 93 94 96 97 98 099 100 101 102 103 104

-~
o
n

p(i) 66 3068 T3RTEITO0RE U292 01 1 97 68 11308 T1TR 83 T84 48 105
(e 7T T 6 v 7T 5 6 T T 7 T o6 2 7T T 6 7T 7T 7

2| 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

~3 b

7)(1 50 51 52 15 16 12532 49 B0 51 B2 69 70 87 56 57 90 43 12 99 11 31
tys 7 7 v 7T T 7T 6 1 3 6 7 7T T 75 6 4 T 7T 6 7T

Broadcast protocol of node 51.
i 10 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20

p(i) 18 19 37 1141156 99 627 102 120 1967 106 15 33 15 16 36 1id 115
W7 6 6 3 7T 7T 4 6 7T 7T 7T 7T 5 7T 7T 4 5 7 6 5 6

P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

pli) 3 23 24 6 24 81 122 123781 19 RR TR BT RY T4 105 363001 B TS
tys 7 6 5 7 7T T T 7T 6 7T 5 3 7 7 o4 7T T 6 6 7

Po142 43 44 45 46 47 48 49 50 BL 52 53 54 55 56 57 58 59 60 61 62
p(r} 121 44799 41 45 48 49 50 51 < BT 52 B3 BY B3 583 60 I3 E M
Miyé6 7 3 6 7T 7T 6 5 4 0 2 4 5 6 7 T 4 T 5 6 5

i 163 64 65 66 67 68 69 70 TL 72 73 T4 75 T6 7T 78 79 &0 81 82 83
p(i} 62 82 83 67 114 50 51 52 70 54 01 1D 20 21 78 60 61 111 99 & 114
b3 6 7T 7T T 7T 7T 7T 6 7T 7T 5 B 6

T T 7T T 4 6 6

P84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
67 68 69 33 107 108 36 12392 1 2 3 112799 11499 100 81 8% 49
tys5 & v v 7T T 7T 5 6 7T 7T 7T v 7T 7T 92 6 7T 6 7 7

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 129 123 124

pli) 106 5153 53 16 196 39 33 850 51 ES B3 %0 5T A0 T0R R 0T 411
tiy6 5 6 6 6 7 6 6 T 1 3 7T T 7T 7T 7T 5 6 4 7T
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Broadeast protocol of node 52,

84

i O 1 2 3 4 5 6 7 8B 9 10 11 12 13 16 17 18 19 20
pa] 55 0 20 4 TI5 11661 100 7 120 103 12215 68 34035 19 37 115
tiye v 7 6 3 v ot o4 T 7T 7T T 6 b To7 7T 6 &
% 2L 22 23 2 25 26 27 28 99 30 31 32 33 84 37 38 39 40 41
ple) 116 4 9272377 25 82 27 124 85 137337 34EY 6 37 21 22 B9
iy 5 6 7 5 6 6 7T 7T 7 7T 5 4 3 1 7 7T 7T 6
1 42 A3 44 45 46 47 48 49 B0 31 52 B3 54 BB 58 59 60 61 62
p(e) 41 a4 45 100 45 126 111 50 51 52 - B2 ha Bi 59 4 DY 12T
T or 6 3 7T 7T 7T 7T 6 5 0 2 5 5 4 7 5 6
i 63 64 65 66 67 68 69 T0O YL 72 T3 T4 5 78 7O 80 81 B2 83
p(e) 46 82 11267 68 115770 52 h3 71 55 WE 0 REY 61 25 63 100 34
Hols v o7 % 6 a4 7 6 5 6 T T 6 7 6 T 7 5 7
tO B4 ORH OB6 8T B8 8O Q0 91 92 93 94 95 96 97 100 101 102 103 104
p(e) 115 116 68 32 106 34 89 92 37 62 093 77§ 74 115 100 101 85 105
6 5 v v 7T 5 7T T 5 6 T 7T T 7 2 6 7 6 7
q 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 196
p(4) 106 107 52 53 54 10033 33 34 5L 52 53 B4 71 72 07 12 45 62 63
(6 5 4 7 6 T 6 77 7 6 7 4 T 6
Broadcast protocol of node 53,
¢ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 16 17 18 19 20
pli) 18 11220 1145 116 5 1187 10228 12 13 68 71035 17 114 21
t@NT 7T T 6 5 3 T 5 6 7T T 7T 6 4 T 4 6 7T 5
i 21 22 23 24 25 26 27 28 29 30 31 32 33 34 37 38 39 40 41
pl) 116 215 79 7 44 26 &3 30 31151473185 116 117 118 22 23
)4 6 6 7T 7T 6 T 6 T 6 5 6 7T 6 T7T 6 7T 7
i |42 43 44 45 46 47 48 49 50 51 52 53 54 55 58 59 60 61 62
p(i) 60 61 99 447101 46 49 50 68 69 53 - B3 54 504§ 60 125
HZ7 7 5 7 6 7 7 6 5 6 5 0 4 6 7T 6 4 B 7
i |63 64 65 66 67 68 69 70 T1 72 73 74 U5 76 7O 80 81 82 &3
p(i) 8 65 11267 68 69 116 60 53 71 72 73 20 21 61 8L 99 83 114
Wiyt 7T 6 7T 6 38 2 7 3 5 6 7 6 7 6 7 6 7 5
i B4 85 B6 87 88 89 90 91 92 93 94 95 96 oF 100 101 102 103 104
p(i) 85 116 68 69 87 71 35 G0 91 75 19504 374 114 101 116 117 118 105
L@y 7 6 v 5 7T 6 5 6 7T T 6 7 7T 7 T8 6 T 7
i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 87 51 52 53 54 17 32 17 50735 K3 58RI 79 89 107 108 13 14 31
Wiye v o6 6 7T 7T 7 5 4 7 T 7T 5 07



Broadeast protocol of node 54,

i 1012 3 4 5 6 7 & 9 10 11 12 13 14 15 18 17 18 19 20
p(a] 35 56 3 14 2276 117 11879 10265 10 T08 106715 70710079536 18 3
(@6 6 v 6 7 7T 3 6 6 4 6 T T T T 6 T T 5 7 %7
P20 22 23 24 025 26 27 28 20 30 31 32 33 34 35 36 37 88 39 40 41
pli) 39 117 1186 24 8 9 27 28 125196 87 34 35 36 54 55 117 118 39740
T 5 v s T 7T 5 6 7T T 7T 7 7T 6 4 3 7 6 4 6 7
o142 43 44 45 46 47 48 49 50 51 B2 53 54 55 56 57 58 50 60 61 62
p(e] A3 61 45 12447 102 47 4818 B R R TR RE RS R RS 61 66
YT 6 7 6 7 8 6 T T 7T 5 4 0 2 4 5 6 7T 7T 4 6
|63 64 65 66 67 68 69 TO YL T2 73 T4 OTH 76 TT 78 70 80 81 82 83
pla) 1269 47 84 T4 T15 70 117 53 54 B 73T R7 04 99T T2 68 0T s
teys 7 5 7 7 v T 4 7T 6 5 6 T 7 6 T € 7 7T 7 7
¢ [ B4 85 BG 87T 88 80 90 01 02 93 94 95 96 97 9% 99 100 101 102 103 104
p(i] 102 84 117 L1870 88 72 36 11019439 196 95 767709 ¢ 7 10871717 163103
tiys & v 5 5 07T T T T T 5 6 7T T T 6 7 7T 2 6 7
2 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 87 88 52 B3 54 1090 1 IS 35 36 &5 B4 BB 56 73 74 107 108 61 94 47
t@)y6 6 6 6 5 6 T 7T 6 5 6 7 1 3% 7T 7T 7T 7T 7T 5 6 4
Broadcast protocol of node 55,
i 101 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(i) 85 B6 57 2 116 28 7 118 119 10 10366 11 69 125 16 71 110 36 37 19
iy5 7 6 7 7T 6 7 3 6 6 4 6 7T 7T T 7T 6 7 7T 5 7
o121 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 3% 30 40 41
p(i) 39 40 1I8T197 25 9 10 98 29 "I36 11188 35 36 37 B5 58 11811910
tayr 6 5 7T 5 7 7T 5 6 7T 7T 7T 6 7T 6 4 3 6 6 4 7
P 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(r) 121 44 62 46 13548 108 48 49 B3 53 B4 B5 T B RGBT EREO 69 W
7T 7T 6 7T 6 7T 3 6 7T 7 6 5 4 0 2 4 5 6 7 7T 4
t 163 64 65 66 67 68 69 70 TL T2 T3 74 TS 76 TT 8 79 80 81 82 83
p(i 64 11110 48 114 115 116 71 118 54 55 56 74 58 29 53 80 95 63 64 84
tiy6 s 7 5 7 6 7T 7 4 7T 6 5 7 7T 7T 7T 7T 6 7T 7T 7
i 184 85 86 87 88 80 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 85 103 85 118 T19 71 &9 78 3707765 40T 66 5 "T00 78 T08 118 168
t@y6 s 7 7T 5 5 T T 7 7 7T 5 6 T 7T T 6 7T 7T 2 6
i 105 106 107 108 109 110 100 112 113 114 115 116 117 118 119 120 121 122 193 124 125 126
p(i) 104 83 89 53 54 0 48 33766 19 36 37 387 RGTET T4 L07 SR T100 69 OB
Wy 7T 7T 6 7T 6 6 4 7T 7 6 5 6 T 3 7T 6 7T 7T 7T 5 6




Broadeast protocol of node 56,
E

P01 2 3 4 05 607 % 9 10 11 12 18 14 15 16 17 18 19 20
p) 156 57 B8 3 23 24 8 119120101 104 67 68 15126 T1 T R6HT IR
: 6 7 3 7T 6 4 6 v T 6 T 7T T T 5

T o5 6 6 7

JE 21 20 23 24 25 26 27 28 20 30 31 82 33 34 35 36 37 48 30 40 41
p(i] 20 117 41 T197180°8 12210 27786111 1127808637 a8 RE R 119 120
Hiy7T 7T 6 5 6 5 7 7 T T T T 6 5 4 3 7T 7T 4

i 142 43 44 45 46 47 48 49 50 51 52 33 54 758 59 60 61 62

N

] 1 9
Cpl AT RS TGS AR TR IS 0 A8 50 R TR TR TR TR R RS R T RS
306 7 7T 6 5 4 0 2 4 5 7 7 7

Wiyt T 6 6 v 7T T 3

163 64 65 66 67 68 69 70 TI T2 T3 T4 TA 6 TT T& 7O &0 81 82 &3
(i) 8 65 112 11 49 86 116 88 72 Bh OB LT TH A9 7T M 2% 26 BY OGS

19
)4 % 5 7 5 6 7 7 6 A 6 5 v ¢ T 7T 7T 7T T &

to[ 84 B OBG 8T 88 B9 90 91 92 93 04 95 96 97 9% 99 100 101 102 103 104

-3

p(if 115 67 10411819 120772 00 74 38 1766 i 1297 6 1018 103 104 119
7T v 5 7T 6 85 5 7T T T 6 7 5 6 7T % T 6 7 6 2

¢t | 105 106 107 108 109 £10 111 112 118 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 104 107 89 00 54 126 96 49 2 35 20 37 88 55 56 h7 B8 75 108 95 04 63
Wy7 7 6 6 7 7 6 4 7 7 6 6 6 6 1 3 7 6 7 6 7 5

Broadcast protocol of node 57,

¢ 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(e) 55 27 57 B8 RO 60 5 25 O 120 121 12 106 68 13 108 111 18 73 %7 38
e 7 5 6 7T 6 7 7T 7T 3 6 T 4 6 7T 7T 7T 7T 6 T 7
P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(e) 39 21 41 427120 1210 123730712 32 &7 112 11500 37 38 30 57 %8 190
t@ys 7 7 7 5 7T 5 7T 6 5 7 6 T 7T 7 6 5 4 38 7 6
i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(r) 121 42 43727 6429766 50 105 50 Hi 116 55 56 B7 - 57 ES B3 G063
tEy4 6 7T 7T T 7T 7T T 3 6 7 7T T 5 4 0 2 4 5 7 7
3 |63 64 65 66 67 68 69 70 7L 72 73 T4 75 T6 7T & 79 80 81 82 83
p(e) 64 9 10 11312 B0 &7 117 118 73 120 56 57 B8 76 06 97 25 &0 27 84

L@ 6 4 7 5 6 5 7 T T 4 7T 6 5 7T T 7T 6 7 6 7

7
(|84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
P(’ 66 67 68 105 119 120 12073 91 75 30 2 111 42 113798 887710379164 105
tay6 7 7T 5 7 7T 5 5 7T 7T 7T 6 6 5 6 7 T 7T 6 7 6

¢ 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i 1200105 12290 91 0 64 97 50 3 36 21 38 30756 57 58 K076 100 3005
@y 7 7T 6 6 7T 5 6 4 7 7T 6 6 6 6 1 3 6 6 7 T 7
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Broadeast protocol of node 58,

P01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pli) 93 56 BY B8 3 60 7 25 11010 121 10 10 106 107 3370 TR 8T
ye v o5 6 7Y 7T 6 7T 7T 2 6 T 7T T 7T T 6 5 7T 7
P21 22 023 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3% 30 40 41
ple) 7640 41 42 1207131 26 10 28 20 49 31 R8 &) 00 3R AER 80 BT BN EG
(6 T 7 7T 5 6 T 5 6 7T 6 T 6 T 6 T Y T 5 6 6
i |42 43 44 45 46 47 48 49 50 51 B2 B3 54 55 BB BT 58 59 60 61 62
pe) 12142 43 46 47 G5 47 112 49 106 51 B52R5 86 BT AR TYTTER TR R0 61
t@y4 6 v 7T 6 B 7T 5 T 4 6 T 6 5 4 2 0 4 5 & 71
i 163 64 65 66 67 68 69 TO 7L T2 OTH T4 VB Y6 VT Y8 V9 8O 81 ®2 X8
p(i} 64 65 10 65 114 86 51 88 72 73 120 121 67 88 76 T7 a7 95 112118 9%
eyt o6 3 7 T v o7 7T 7T 6 4 7T 6 3 5 7T 6 T 7 7 7
i 1R85 8 87 88 8O 90 91 92 03 94 95 96 97 98 09 100 101 102 103 104
pli) 85 103 85 118 106 120 121 73 037 04 76 04 3 9997 114 90 102 103 10103
Wy ™ 5 6 7 5 6 5 7T T 5 4 7T 7 B T 6 T T 6 4 7
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 120 121106 90 12471250 65 I8 51 4 21 B4 30 B6 57 B8 B0 76 77 04 70
/(:)7:3(3*777?"«165777(563(77(5(5’7

Broadcast protocol of node 59.

i 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(iJ T 94 57 B8 59 4 61 95 26 120 11 122 11 106 107 108 109 18 113 74 T1i§
Wiyt o6 7 6 5 v 7T T 6 T T 2 6 7T 7 7T 7T 7 6 5 7
i |21 922 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3% 30 40 41
p) 377 Al 42 48T 128 R 1112126 50 51 B9 84 61 16RE a0 BR B0
tiy7 v 7 7 6 5 6 7T 5 7T 7T 7 7T 6 7T 7T 7T 7 6 5 6
i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5T 53 B9 60 61 62
p(i) 60 122745 124747 29 66 104 113 50 107 71 B5 56 57 B8 EO T B0 6061
t@if6 4 7 7 7T 6 5 7T B 6 4 7 T 6 5 4 2 0 4 5 6
i |63 64 65 66 67 68 69 70 TI 72 73 74 75 76 TT 78 79 80 81 82 83
p(i] 62 65 66 11 66 115 68 53 80 73 74 121 122 58 50 77 78 08 96 113114
tay7 v 6 3 7T 6 7 7T 6 7 6 4 7T T 38 5 7 7 7 7 7
(4 |84 85 86 87T 88 89 90 91 92 U3 94 95 06 07 0% 99 100 101 102 103 104
p(u] 298G T04 105 R0 107 121 19274 6405 7T 95 4 43 0809 R TTTO3 AR 11
7 6 5 7T 7 5 7 5 T 7T 5 4 7 G 5 6 7T T 7T 6 4
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(ef 104 TZT 1237107 61 125 4867 766716 52 &5 86 39 40 57 BAEGTE0 W9 0E
Wiy6 6 3 6 6 7 7 7 4 6 5 7T 7T 7T 7T 6 3 1 7T 6 6 6
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Broadcast, protocol of node 60.
102 3 4 5 607 8 9 10 11 12013 1415 16

ToO18 19 20
12 19 114 75

i ‘ 1
p(i) 1112 95 58 59 60 5 62 26 27 121 12 12312 07108 BT
y 7 7 6 5

T v 6 7T 6 5 T T YT 6 T 7T 2 6 7T 6 7

P21 22 23 24 025 26 27 28 29 30 31 A2 33 34 35 36 37 88 39 40 41
p(i) 116 4 78 742 43 44 1227023730 12 137 50 5135 0037 9200 &7 41 EG
tiyv 7 ¢ 7 7 6 5 6 7T 5 7T T T T 6 7 6 T T 6 b

i 142 43 44 45 46 AT 4B 49 50 51 52 A3 B4 55 56 BT B8 50 60 61 62
pli) 60 61 123 44 28 126 30 67 105 114 51 108 53 56 57 b8 59 60 - 60 61
Hiy6 6 4 7T T 7 6 5 6 5 16 7 6 & 4 2 0 4 5

i |63 64 65 66 67 68 69 TO TL Y2 TR T4 TH 76 VT T8 79 80 81 82 &3
pU) 62 63 66 67 12 69 11652 53 90 74 75 122 (28780760 7R T900 1A
t@ye 77T 6 3 7T 6 T 7T 7T 7T 6 4 7T 7T % 5 7T T o7 7%

Pl B4 85 86 87 B8 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

pla) 115 67 87 105 87 &8 108 122 12375 95 96 78 96 & 44 99 100 9 48749
iyt 7 7 5 6 7 5 7T 5 7T 7T 5 4 7T 6 5 6 7T 7 7T 7

i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

pli) 12 105 122 123 10802 06 49 08 67 20 53 54 23 40 41 58 B0 60 61 78 70
Hy4 7 6 3 7T 7T 6 6 7 4 6 5 7T 7T 7T 7 6 3 1 7 7 6

Broadcast protocol of node 61.
i 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

p(i) 93 1123 96 59 60 61 6 63 27 28 192713 124 i3 14770916 73 307 1i5
T T o7 6 7T 6 5 7T 7T 7T 6 T 7T 2 6 7 6 7 7T 7 86
i 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

plE) 76 117 5 79 43 81 45 123124 12513731 51 52 34 01 3803 9T R 42
tiys5 7 7T 6 7T 7T 6 5 6 7T 5 7 T 6 7T 7T 7T 6 T T 6

Eo142 43 44 45 46 47 48 49 50 51 52 5% 54 55 56 57 58 59 60 61 62

Tpli) 60761 62 124745 29 49 31 68 106 115 53 TO0 B BT B8 B G0 61 - Bl
tEys 6 1T 4 7T 7T 7T 6 5 6 5 7 4 7T 7 6 5 4 2 0 4

63 64 65 66 67 68 69 70 7L 72 73 74 75 76 77 T8 79 80 81 82 83

p(i) 62 63764 67 68 13 70 117 72 54 01 75 76 193 124 60 @1 79 80 100 98
Mys 6 7 7 6 3 7 6 7T 6 6 7 6 4 T 7T 3 5 6 7 7

i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(i] 115 116 68 88 106 88 108 109 123 124 767 96 97 70 07 6 45 160 101716 T0%
LT o7 o7 6 5 7T T B 7T 5 7T 7T 5 4 6 5 6 7 7 7

-3

i 105 106 107 108 109 110 111 112 113 144 115 116 117 118 119 120 121 122 123 124 125 126

1
p(i) 50 13 106 123 12010980 97 50 99 68 21 B4 §7 %4 442 HY 60 61 6079
tiye6 4 7 6 8 7 7T 6 7T T 4 6 5 T 7T T 7T 6 3 1 6 7T




Broadeast protocol of node 62,

012 3 4 5 6 7T 8 9 10 11 12 13 1M 15 16 17 18 19 20
pla) 194 95 4 B9 60 61 62 63 8 0 29 12304 125 1410010310
T 6 v T 6 v 5 4 4 6 7 7T 6 7T 2 6 7T 5 7T 6 7

i 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 AT 38 30 40 4
e} 76 21 786 7T A4 26 46 124 125126 1415 S5 IT AT TI6008 4 9E 40
iy 7 o7 7T T 6 T 7T 6 T T 4 T 7T 6 7T 5 7T 7T 6 7

v 142 43 44 45 46 4T 48 49 50 51 52 53 54 55 B56 57 B8 BY 60 61 62
p(i] 60 61 62 63 12546 101 507 327 60 Bi 116 100 51 T10786 776 60 61 60 -
Way6 7 5 7 5 6 6 7T 6 5 T 7T 6 7 6 T 7T 5 4 2 0

i 163 64 65 66 67 68 69 70O TI 7L T3 T4 TH 76 TT VR 79 80 81 82 83
pi) 62 63 64 48 68 60 14 69 TI&73 07 78 0364 124712561 67 63 &1 114
GEys 6 7T 7T 7T 6 3 7T T T 6 7 6 4 7T 6 6 6 5 6 7

P [ B4 85 B RT B8 80 00 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(e) 85 116 117 32 110 107 91 100 110 124 185794 1117980 44778 17 118 103
Wy v 6 7 7T 7 6 7T &5 7T 5 3 5 T T 7 v 6 T 7 6 7

i1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(e) 12 107 14 123 124 125 32 8T 82 51 10069 6 7 8 80 42 5076 61 62 110
@y 7 5 7T 4 4 5 7T 7 6 7T 4 6 5 5 7T 7T 7T 5 3 1 6

Broadcast protocol of node 63.

P40 12 3 4 05 607 8 9 10 11 12 13 14 15 16 17 18 19 20
p(e) 1102795 4 5 60 6l 62 63 64 O 10 13 124 15 126 15 112 113 20 %
W7 7 4 7 6 5 7 5 4 4 6 7T 7T 6 7T 2 6 6 6 7 6
P21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41
pi) 22 17525 7T 8 0 46 124125126 331516 17 I8 3R 1TT 94 95 40
oyt o6 7T 7T 6 7T 7T 7T T 6 T 7T 4 7T T 7T 7T 5 7T 5 7
P42 43 44 45 46 A7 48 49 50 51 52 53 54 55 K6 57 58 59 60 61 62
p(r) 60 61 627 63 64 126 47 1127113752 70 108 100 56 38 53 40 60 61 62 63
tiye 6 7 6 6 5 7 7 T T 5 7T 7 7 6 7 6 7 4 3 2
i |63 64 65 66 67 68 69 7O 7L 72 73 T4 U5 T6 TT TR 9 80 81 82 83
p(i) - 63 64 65 66 69 70 15 70 119 120 73 O3 77 95 195 196 62 63 81 65
0 3 5 6 7T T 6 3 7T T 6 7 7T 7 6 7 6 6 5 T 7
_0 181 85 B6 37 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(a) 115 30 11788 33 12001 927 110 64 1257126795 79 80 ®1 45 8 47 1097719
tiyv 7 7T 7% 6 7 7T 6 5 6 5 3 7 7T 7 6 7 6 6 7 6
t | 105 106 107 108 109 110 111 112 113 134 115 116 117 118 119 120 121 122 123 124 125 126
p(i] 104 107 108 15 110126 64 33 2 997 53 101707778779 742 743 92 61 62 63
y7T 7 6 5 6 4 T 5 5 7T 6 7 4 7T 5 5 7 7T 7 5 4 1
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Broadeast protocol of node 64.
i 101 2 3 H o6

8 9 10 11 12 13 14 15 16 17 18 19

2
64 65 66 30 31 32 16 1118 113 18 1
7

4 7
Pl 11T 27118 2 116 98 99 100
6 7 T 7 T YT 6 7T 2 5 6 7

6 7 4 6 77
i |21 22 23 24 25 2 27 98 20 30 31 42 33 34 85 36 37 38 39 A0 41

ez
%

p(e) 22 23 TIR 23 1208 82 46 9% AT 82 118 T6 U7 URE ORTURY TN UL OB
Wyt 6 5 v 7 6 6 5 7T 6 5 3 7T 6 6 7 7 7T 6 7T 6

Po142 43 44 45 46 AT 4R 49 50 51 52 53 54 5% 56 57 58 5O 60 61 62
p(i) 43 08 45 46 64 46 110 48D 6D TR TTI00 IR R YTy AT 191 RS
7T 6 v o6 3 7 4 7T 7T 6 T b T 6 3 v v ot T 7

i |63 64 65 66 67 68 69 TO 71 T2 73 74 U5 76 YT TR 79 80 &1 82 83
p(l 64« 64 AR 11469 87 7116 17 01 56 AT 77 12412578111 8264 &2
@y o 5 6 v 7T 5 6 3 7T 7T 7T 7T 7V 6 6 T 7T 7T 2 3

v 184 85 86 BY B8 89 90 91 92 93 04 95 06 97 98 99 100 101 102 103 104

p(i) 83 103 87 32 87 71 108 109 1100 125 96 1T (1871187100888 79 48 708
HEyT o7 7T 4 6 7T 7T 6 6 T T 7T 5 7T 5 6 4 7 % 5 6

i 105 106 107 108 109 110 111 112 1153 134 115 116 117 118 119 120 121 122 193 124 125 126
p(e) 10451 14 53 16 12564 65 83 88 100 53 70 71 88 096 57 a8 10916110
ty7 7 7 6 4 5 1 6 8 6 5 T 7T 4 7T 6 7T T G 5 4 7

Broadcast protocol of node 65,
E10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

pr) 1 1123 11497 98 99 100 11964 65 10 11 124 33733 17 112 17 11419
v 6 6 5 7 7T 7T 7T 7 6 4 5 7 7 7T 6 5 2 7 6 7T

i1 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

p(i) 37 77 30 119 26 810 83 4739 126 33119 35 1F 35 36 b6 40 95 42
7 7 7 5 6 5 7 6 4 6 7 4 83 T 4 6 7T T T 6 7

P 142 43 44 45 46 4T 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62

3
pla} 24 25 26 46 47 65 47 L1232 33 B335 79 B4 II9°2 T RE 193 TR 7063
t@y6 7 7 7 5 2 7 7 6 5 6 5 6 7 6 T 7T 7T 7T 7T 7

¢ |63 64 65 66 67 68 69 70 TL 72 T3 T4 75 T6 77 TS 79 80 81 82 83

8
Tp(i) 126765 - 65 11450 51 15 16 17 72 12193 77 95 70 190 §1 119 83 GF
tEy6 5 o0 6 7 7T 7T 7T 6 3 7 7T 7T 6 5 6 5 7T 4 7 3

i 184 85 86 87 88 B8O 00 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p() 29 300 87 32733907 7200 1107124 13512605 112 97 KT TOT 85 AT I0 10
7 7 7T 5 T 6 5 T T 6 7 4 7T 5 6 6 6 5 6 T 7

105 106 107 108 109 110 111 112 118 114 115 116 1 18119 120 121 122 123 124 125 126

1 (17 114
p(i) 87 51 10653 16 17 64 65 66 83 B9 10T 10271 72 78910 11 98 99 46 47
W6 6 7 7 7T 6 T 1 7T 4 7 7 '(" T4 7T 6 6 7T 5 6 3
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Broadcast protocol of node 66,

P10 1 2 8 45 607 8 9 10 11 12 13 14 15 16 17 I8 19 20
pled 18 271132 37 08 56208 ed 65 60 1T eI R I TR T T e
Hiyr v o2 6 7 5 7 7T &5 7 7T 3 4 6 7T 6 7 6 5 T 5
o222 23 24 025 26 27 28 29 30 31 32 33 34 35 36 37 38 89 40 41
p(e) 39 23 5 25 4S8R 46 1T 12 33RO TR TIS TR O RT 0590
tayy v 6 7T 6 7T 7T 6 7 7T T 5 5 6 6 6 T 7T 5 7 5
Pop42 43 44 45 46 47 48 49 B0 51 32 53 B4 BB 56 BT B8 5O 60 61 62
) 41 98 43763 64 65 66 67 11350 34TBE A6TRGTRY 9 RT 4T GT 43 Eg
6 4 7 v 5 5 6 7T 4 T 7T T T T 6 3 7 7 7 5 6
i |63 64 65 66 67 68 69 YO TL T2 T3 T4 TH V6 TT T8 O 80 81 &2 &3
ple) 64 65 66 - 66 67 68 15 89 (00 120775 3GV 05 6678 98 119 115365
iy4 3 2 0 4 6 7T T T 7T T T 6 7T 6 6 7 7 7 7 6
i 181 85 86 BT 88 80 90 91 92 03 04 95 96 97 98 99 100 101 102 103 104
p(z} 66 84 104 32 33 120 01 1227123704 39 9 798706 113798 99 RS AT AR Y
s 6 7 6 7 6 7T 6 6 T 6 4 5 Y 3 6 7T 7T 6 T 6
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 50 105 122 123 12417 64 65 66 67 84 85 102 87 8 57 42 11 19 61 46 47
a6 7 7 7T v 7T 6 4 1V 5 T 7T 7T 7T 6 4 7T 5 5 6 7 7
Broadcast. protocol of node 67.
p 10 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
p() 18 107 37 1143 4 99 6 63 6165 66 67 12 13 1434 TR IS 114
H\7 7 7 2 6 7 5 7T 7 5 7T 7T 3 4 6 T 6 7T 6 5 7
P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41
p(e) 3 402476 26 44 9 20 47 12 13 83 BT 113 1147115719793 91 R T06
wys 7 7 6 T 6 7T 7T 6 7T 7 7 5 5 6 6 6 7T 7 5 7
to 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i)-121-42--9944 64656667 68 114 51 35 80 a7 BT 583 HE A G A
tiys5 6 4 7 7 5 5 6 7 4 7T 7T 7T 7T 7T 6 8 7T 7 7T 5
4|83 64 65 66 67 68 69 70 Y1 72 T3 T4 75 76 7T T8 79 80 8 82 83
p(t) 64 65 66 67 - 67 68 69 16 00 120 121 76 21 78 06 67 79 09 113 14
6 4 3 2 0 4 6 7T 7T T T T 7T 6 7T 6 6 7T T 7 7
_4o | B85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 66 67 85 105 33 34 121 92 125 T8I 0540773766 07 114799 100 %4 I8 10
s 5 6 7 6 v 6 7 6 6 7T 6 4 5 7 3 6 7T 7T 6 7
¢ | 105 2106 107 108 109 110 111 112 113 134 115 116 117 118 119 120 121 1922 193 124 125 126
p(e] 12 51 106 123 124 12548 65 66 67 68 S5 &6 103 88 0 B8 43718 18 63 47
tiye 6 7 7 7T T T 6 4 L 5 T 7T 7T 7T 6 4 7T 5 5 ¢ 7

91



Broadeast protocol of node 68.
1 101 2 3 506 7 8 9 10 11 12 13 14 15 16 17 1% 1w 20

1
ple) O T T4 T 5710077646566 67 68 T3 T4 4138 R T TR
T v v 7T 2 6 7 5 7 7 5 T 6 3 4 7 7T 7T 7 6 5

i 121 22 23 24 25 26 27 28 20 30 31 32 33 34 45 36 37 38 39 40 4l
p(i) 20 4 AL 25 439745 100 AR TE 4 RS ER U141 U620 94 W2 RO
Wyt 5 7 7 6 7 6 6 7 7T 7T 6 7 5 5 6 7 6 7 7 5
i [ A2 43 A4 45 46 47 48 49 5O SI 52 53 54 55 56 57 58 50 60 61 62
p(i) 97 122743100745 65 66 67 G8 69 115 59 117 118 38 BN 594 502G
Wyt 5 7T 4 7T 7T 5 5 6 7 4 7T 7T 7T T 7T 6 3 7T T 6
i |63 64 65 66 67 68 69 70 T1 Y2 73 T4 75 76 77 TS 79 80 81 82 83
p(i] 45 65 66 G765 - 68 69 70 90 901 10 12T 93 7997 U8 RO 100 714
M5 6 4 3 2 0 4 5 7T T 7T T T T 6 7T 6 6 7T 7 7

i [84 85 OB6 87 B8 BY 00 91 92 93 94 95 96 97 9% 09 100 101 102 103 104

pl] 115767 6886 70 34 35 123793 194 19% 96 41 4 97 98 115 100 101 10 49
Wyt 7T 5 v 6 6 6 6 T 6 6 7 6 4 5 7 3 6 7T 7T 7

i | 105 106 107 108 109 110 111 112 113 104 115 116 117 118 119 120 121 122 123 124 125 126

p(i] 5013 52 107 124 T35 4849 66 67 G860 86 7 B8R B9 106 59 19 13 11763
)7 6 6 7 7 7T 6 6 6 4 L 6 6 6 7 7 7T 4 7T 5 5 7

Broadcast protocol of node 69.

0 12 3 4 85 67 8 9 10 11 12 13 14 15 16 17 18 19 20
p(e) T°947 207 1145 1165 6 101 10 11 66 67 68 69 14 15 35 36 37 115
Wyt o7 o7 7 2 6 7 5 7 6 5 7T 6 3 4 7 7 7 7 6

~3

v 121 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41
p(i) 116 5 42 248 28 46 11 31 49 14 15 33 53 115 116117 21 41 94
i) 5 6 v 7T T 6 7 7 6 7T 6 7T 5 5 6 7 6 7T 6

T142 43 44 45 46 47 48 49 50 51 52 53 54 B5 56 57 58 59 60 61 62

N b
Pt B

-3
o

p(i) 6098 1237100 101 46 66 67 68 6570 116 53 118 119 39 59 60 5 60 &0
N5 7 7 7 4 7 7T 5 5 6 7T 4 7 6 3 7 7

i |63 64 65 66 67 68 69 70 71 72 73 T4 75 U6 77 T8 79 80 81 82 83

-3
X
~3

p(i} 64 46 66 67 68 69 - 69 70 71 91 02 74 193 76 93 196 08 09 113 101
/:(i)'?5(}34.32()45776767776777

4 85 86 87 83 B89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
15 116 68 69 87 71 35 36 123 92 125 126 95 42 5 908 99 1167101 102 49
vTT 5 7T 6 6 6 5 7 6 6 7T 7 4 5 6 3 6 7 7

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

i
l
|

-2 r—§m

p(e) 50 51 14 53 108 125 64 G5 50 67 68 60 70 & & 89 90 10760 13TH L5
t.(i)’?’?(56776766416667774755




Broadeast protocol of node 70.
i 410 1 2 838 4 5 6 7

9 1 11 12 13 14 15 16 17 18 19 20

&
ple} B 0 95 96 22 6 11T 6 7 10211 12 67 OR 69 70 15 16 36 37 115
i 6 7 3 3 4 7

ye v v v T T 2 6 5 Y 6 5 7Y 6 3 4 v v v 70
i 21 92 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41
pl) 116 117 3476 48 447090 47 19 32 80 IR I 44 B4 T 1T ES 0 AR
ye s 7 5 T T 7T YV 6 T 7T 6 T 6 7T 6 5 6 T 6 7
P42 43 44 45 46 4T 48 49 B0 51 52 53 54 5B 56 57 58 B9 60 61 62
p(i) 436100 124 457 100 47 67 68 69 70 B2 117 b4 BETERTTAG TGO ETTH 6T
Wiye 5 6 6 7 4 7 7T b5 b5 5 7T 4 5 T T T T 6 3 7
i 163 64 65 66 67 68 69 TO 7L T2 T3 T4 B 76 TT TR 7O 80 81 82 83
p() 649 A7 67 B8 69 0 TR TFT RO 08 AT 19470 H I8 100766
YT 6 5 6 4 3 2 0 4 6 T 7T 6 7T T % 6 T 7T 6 7

i |84 85 86 87 88 8O 00 91 92 93 94 95 06 07 98 09 100 101 102 103 104

])({ 102 116 117 69 70 71 89 00 37 124 93 126 111 11299 6 99 100 117 102 103
ey ot o7 7 6 05 6 7Y 6 5 07 6 6 7T 7T 4 5 7T 3 6 7

¢ 1 105 106 107 108 109 110 1171 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 50 51 52 15 B4 126 16 65 66 51 68 69 70 71 88 89 106 107 108 61 14 15
tayv 6 6 6 7T T 5 6 7T T 6 4 1V 7T 7T 7T 7T 1 %7 4 7T 5

Broadcast protocol of node 71.

P10t o2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
p(e) 55 56 95 96 22 23 7 1187 8§ 10366 13 68 69 70 71 16 73 37 3%
ket o7 o7 T 7T 7T 7T 2 6 7 5 7 6 5 7T 6 3 4 7 7 7

o121 022 23 24 25 26 27 28 29 30 31 32 33 34 35 %6 37 38 39 40 41

ot

~1
.

p(i) 116 117 118 25 45 10 30 48 13 50 15 16 17 115 55 117 118 39 23

t@y7r ¢ 5 7 5 7T 7T 7 7t 6 7 7T 7 7T T 7T 6 5 6 7 6
o142 43 44 45 46 47 48 49 50 51 B2 53 54 55 A6 57 58 59 60 61 62
p(e) 97 44 62 100 125 65 103 48 68 60 70 71 53 118 B5 B6 57 41 61 62 7
tiy7T 6 5 6 7 7T 4 7T 6 5 5 5 7T 4 5 6 7T 7T T 6 3
i |63 64 65 66 67 68 69 70 7L 72 73 T4 U5 V6 FT T8 79 80 81 82 83
pli) 62 11110 48 68 69 70 71 - 71 72 73 74 94 78 125 80 25 112 83 101
5 6 7 7T 7T 6 7T 6 7 7 6

Lty 7 6 5 7T 4 3 2 0 4

4|84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(a) 85 103 117 118 70 71 72 G0 93 38 125 94 111 112 11871007 100 101 1187103
L@y 6 7T 7T T 6 6 7 7T 6 5 6 6 6 7 7T 4 5 T 3 7T

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

=
o

p(] 127 BT RS TESTE I I IT 66 5152 60 70 Al e 80 106 43 108 00 69 110
Wiy7” &« 7 6 6 6 5 5 6 7 6 6 4 1 7T 7T T T T 7T 4 7

03



Broadcast protocol of node 72,

e 10123 4 5 60 7 8% 9 10 11 12 13 14 15 16 17 18 19 20
ple) 18 56 87 96 97 23 24 8 198 9 10467 14 60 70 71 72 17 18 48
e o7 v T 7T 7T 7T 2 6 % 5 7 6 5 7 6 3 4 7 7
Eo 12122 23 24 25 26 27 28 20 30 31 32 33 34 35 36 47 38 39 40 4
p(a] 39 117 118 11926 8 45 46 11 31 49 14 51 16 17 B4 55 56 1187116740
oy 7T 6 8 7T 5 7T T T YT 6 T T T 7T T 6 5 6 7
P A2 43 A1 45 46 AT 48 49 50 51 52 B3 54 BB BO 57 58 B9 60 61 62
pli} 24 4445 63 101 126 66 104 49 60 70 71 72 78 110 56 57 BR AT 63
Wi6 7 6 5 6 7 7T 4 7 6 5 5 5 6 4 5 6 7T 7T 7 6
P63 64 65 66 67 68 69 0 7L 72 T3 T4 7R 76 7T TR 70 80 81 82 83
P} 8 63 LR UL 4969 70 71 7a -T2 RS TA TS 05T RIR6E o6 115 82
Ways ot 7 605 7 4 3 2 0 4 5 6 7 7T 7T 6 T 6 6 7
P 181 8B 86 BT 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i] 102 84 104 1I8 119 71 72 7374 94 30196 95 1127118114 101 87107 102 119
Wy6 7 7 v o7 7T 6 7T 7T T 6 35 6 6 7T 7T T 4 5 7 3
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i} 104 13 52 53 54 17 0 17 18 67 62 53 70 71 72 105 90 107 108 100 110 63
tiye6 7 6 6 6 6 7T 5 5 6 7 6 4 1L 7 7T v T T T A4
Broadcast protocol of node 73.
i 10 1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17 18 19 20
ple) 18 56 57 B8 1156 24 8§ 1191209 66 105 12 107 14 10672 %3 74 38
iyt T o7 7T T 7T 6 7T 4 3 6 6 4 7T 6 7T 7 4 6 7 7
Po121022 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(t) 39 21 41 119 120 25 9 10 11 12 30750 112 113 17 91 55 86 57 116 190
t@ye 7 6 5 ¢ v 7T 7T 7T 6 7 7 7T 7 7 7 6 6 5 6 &
P 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(e) 41 1227123447 64 102 111 104710530 53 71 7273 "85 120 67 1227193 4363
T 6 6 v 6 T 7 7T 3 6 7T 6 7 4 5 4 6 T 7T 7T 7
i |63 64 65 66 67 68 69 TO TL 72 T3 T4 75 76 77T T8 79 80 R/l 82 83
p(i} 8 9 64 11368 B0 &7 71 72 73 - 75 74 75 124 23 24 111 80 100 101
iy 4 7 5 T 5 7T T 5 2 0 5 6 YT T 6 7 77
i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
ple) 66 103 87 105 119120 72 73 91 927 39 40 97 112113768 161879 1027105
tayr v 6 5 7T 7T 6 8 6 7 7 7T 7T 6 6 T 6 5 5 6 6
¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 120 105 122107 91 17 64 17 50 51 68 37 86 55 72 73790 01 12 109 46 110
tiy2 7 5 7 5 6 5 5 4 7T 6 7T T 7T 3 L 7 4 5 6 7T 7




Broadeast protocol of node 74,
P10 12 3 4 5 6 7 & 9 10 11 12 1% (4 15 16 17 18 19 20

plef 18 19 20 58 3 V65 259 1207120 10157106760 108 097 1R TR I
t@ye v 6 6 7T 6 7T Y 7T 4 3 T 7T 4 7T 7T T 7T 4 4 5

Ao 1210922 23 24 25 26 27 28 29 30 31 32 33 34 30 36 37 38 39 40 41

p(i] 20 40 2242 120712126 10 28 31 18331 RS TEAUEAOR AU RE T
T 6 7 v 5 6 7T 6 7T 7T 6 7T & 6 7 7T 7T 6 T 5 6

i |42 A3 44 45 46 47 48 49 B0 51 B2 8BS B4 55 56 BT 58 59 60 61 62

pli) 121 42 123 124 47 65 103 48 51 106 51 5% 7275 74756 18158 19543 A
Hiyb 6 6 6 7T 6 6 7 T 3 6 7T 6 6 5 7 4 T 7T v 7

i 163 64 65 66 6T 68 69 7O TL 72 78 T4 TS5 M6 7T 78 79 RO 8l &2 83

,...g
ot
ba
o

, 7
p(i) 64 0 IO TT3TIA69 51 RETR0 T TR R BT TR R0 R I RT6S
N7 6 4 T T 6 4 6 7 5 2 0 6 7T T 7T 7T 6 6 T 7

t |84 85 86 N7 SR 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i} 102 116 68 88 106 1207121 787 74 02038741 112113798 45 1029 107103

@y v o7 7T 5 07T T T 3 6 T T T T 6 T T % B 5
105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(t) 106 121 106 123 108792 0 65 18 10 84 69 38 55 72 73 74 107 92 13 110 110
)7 2 6 5 6 5 Y 5 5 6 7T 5 7 7 7T 3 1 7 4 5 6 7

Broadcast protocol of node 75.
P10 12 3 4 5 6 7 8% 9 10 11 12 13 14 15 16 17 18 19 20

pl] 937719720 2780 4 TIT 6910 121 19311 14107 70 T00 160 T T
s 6 6 7 6 7T 6 7T T 6 4 3 7T 6 4 6 6 7 7T 4 4

B 121 22 23 24 25 26 27 28 20 30 31 32 33 34 35 3G 37 38 39 40 41
pla) 20 21 41 23 26 12012227 11 29 49 14 34 52 34 85710 63757 30 )
tiys 7 6 7T 7T 5 6 7T 6 7 7T T T 5 6 7T 7T 7 6 7 5

t 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 AT 58 59 60 61 62
p(i) 121122 43 1247125 48 66~ 104 113 52 107 52 55 73 74 7% 57 192 50 19444
Wye s 6 7 6 7 6 6 7T 6 3 T 7T 6 6 5 7 4 7T 6 7

~3
(911

i 163 64 65 66 67 68 69 70 TI T2 73 74 THOT7T 78 79 80 81 82 83
p(i) 81 46 10 11 114 13 51 52 70 73 74 7 76 125 61 L1126 113 82
tayr 7 7T 4 7T 7T 7T 4 7T 7T 5 2 0 6 7T 7T 7T 7T 6 6 7T

on
i

P |84 85 86 87 8 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(t) 66 116 117 88 89 107 121 12274 75 903 64 41 43743114 99 102 163 1011
eyt 7T T ot 6 5 7T T 7T 3 6 7T 7T 7T 7T 6 7T T 6 5 5

99

o

;| 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i} 104 107 1227707 1241060 1 66 19720 21 70 103 56 &9 %1 75 108 03 14 15
W7 7 2 6 5 7 6 7T 5 5 7T 6 5 7T 7 7 3 1 7T 4 5 7

i




Broadcast protocol of node 76,

96

i 10 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 I8 19 20
pla] 11094 20 21 3 60 5 187 10 11 122 1231215 [OR 71 L1017 1 T a
Wy 7T 5 6 6 7 6 7T 6 T 7T 6 4 3 7 6 4 6 6 T 7T 4
P21 22 23 24 25 26 27 28 29 30 8L 32 33 34 35 36 37 3% 39 40 41
p(i) 76 21 22 42 24 27 122 123 28 12 30 50 15 35 h3 45 36 20 94 B& A0
t@y4 5 7 6 7 7T & 6 7T 6 7T T 7T T 5 6 7 7T T 86 7
i 142 43 44 45 46 47 48 40 BO 51 52 B3 B4 55 56 57 68 50 60 61 62
pli] 60 122 123 44 125 126 49 67 105 114 33 10K 53 56 74 75 76 5Hm 193 60 145
Wys 6 5 6 7 6 7 6 6 T 6 3 7T 7T 6 6 B 7T 4 7T 6
i 163 64 65 66 67 68 69 70 71 72 V3 T4 TH 76 7T T8 79 80 &1 B2 83
ple) 45 82 AT 11 12 115 14 52 B3 TU 74 TR TG - 76 7T 196780119 A
(T v o1 T o4 7T T 7T 4 T T 5 2 0 6 7T 7T 7T T 6 6
T84 B3 B 8T BB 89 00 91 92 93 94 95 96 07 08 09 100 101 102 103 104
p(i) 83 67 117 118 89 90 108 122 123 75 76 04 05 42 A3 44 1157100 103710411
Wwy7 v v 7T 7T 6 5 7T 7T T B 6 T T 7T 7V 6 7T T o6 &
i 105 106 107 108 109 110 108 112 113 114 115 116 117 118 119 120 121 122 123 124 1925 126
p(z) 12 105 (08 1237108125716 1 2 67 20 21 29 71 104 57 60 75 76 10004 1%
Wys 7 v 2 6 5 7 6 7 5 5 7T 6 5 7T 7T 7 3 1 7 4 5
Broadcast protocol of node 77.
1012 3 4 05 6 7 8 9 10 11 12 13 14 15 16 17T 18 19 20
p(#] 93 94 95 96 22 4 61 25 26 10 28 12 13 124 13 196 10016 %8 36 91
t@yT o 7T 7T 6 7T 6 T T 7T 6 T 6 2 7 7T 3 6 7T 1 6
i1 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 3G 37 38 39 40 41
p(i} 76 77 78 79 45 44 28 193 124195 13 31 BT 16 114754116 11791 R TED
tiyd 4 7 6 6 6 T 4 T T 4 T T T T T T T T T %
i1 42 43 44 45 46 47 48 49 50 51 52 53 B4 55 56 57 58 50 60 61 62
p(i] 43 61 123 124 45 136 111 31 68 50 115 52 100 B4 57 B5& 76 % 61 194 44
7 5 5 5 7 6 7 6 5 6 5 7T 4 6 7T 6 5 5 7 4 7
i 63 64 65 66 67 68 69 TO V1 T2 73 T4 7B OT6 TT T8 79 80 81 &2 83
p(e) 45 111 47 67 68 13 70 117 72 Ha 72 02 76 77 - 77 T® 79 63 64 98
tgy6 6 7 7 6 3 7T 6 7T 5 6 T 7 2 0 3 5 7 7 7 5
i 184 85 86 87T 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 115 116 68 88 106 107 91 109 123 124 76 77 78 96 o7 6 115 @878 8% 40
1‘(1) 6 ¢ 7 v 6 v 7 6 6 6 6 6 4 6 7T T U 7T 7T 7T 7
1 wl(}ﬁ 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i] 106 18 52 123124 109796 17 50 &3 68 91 98 EE TS84 B8 b9 76 TT T8 31
t@yT 5 6 7 3 7 5 7T 7T 6 4 5 B 7T 7T 7 7T 7T 3 1 6 5



Broadcast protocol of node 78,

L0 2 3 4 5 6 7 89 10 1L 12 13 14 15 16 17 18 19 2
p) 11V 943706 5 23 & 8001 64 9 30 300 BUUOS 4 TITTE TN
a7 6 6 5 6 4 T 7T 5 6 T T 7 4 6 6 6 T T 7
P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 a7 38 39 40 4
pli) 116 23 78 23 26 A4 2846 30 195730 14 15 113 114 37 U6 RTUIIR 9YE
Wt s 2 v 7T 6 7T 6 6 2 5 7T 7T 7T 7T 6 5 7T 6 T 6
i 142 43 44 45 46 A7 48 49 50 BL 52 53 54 55 56 57 58 50 60 61 62
(A} 60 42 123 44 125 46 30 31 49 69 70 71 117 18 1197397787760 78 60 195
Wys v o5 v 3 7 4 6 T T T T v v 7T T T 6 3 7T 6
i 63 G4 65 66 67 68 69 TO TL V2 T3 V4 TS OT6 YT U8 U9 80 KL K2 83
p(e] 62 46 64 48 85 67 116 71 11871 72 121 76 195778~ RR 7GR0 ®3T01
Wiy7T 5 7T 7 8 7T 6 6 4 b 7T T T 6 6 0 5 6 7T 7T 6
i 184 85 B6 87 BB 89 90 01 92 93 94 95 96 97 98 09 100 101 102 103 104
p(i) 85 30 85 118 87 88 10836 123 94 12596 78 G6 5  OK 101 46 84 48103
tiye 3 v s 6 v T T 7T T B T 4 6 5 7T T 4 7 6 7
i 105 106 107 108 109 110 111 112 113 114 115 116 117 138 119 120 121 122 123 124 125 126
ple) 87 10714 107 16 12548 97 98 67 4 85 99 23 & 4l 42 B9 GO W7 I8
WyrT 7 5 6 7T 7T 5 7T 6 6 7T 4 6 3 6 7T 6 7T 4 7T 1 7
Broadcast protocol of node 79.
i 101 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17T 18 19 20
p(i) 111 112720 96 97 23 24§ 63 27 65 606 11 194 15 196 15 112 113 18 38
t@yToo7v 7T T 7T 6 7T 7T 6 T 7T 6 T T T 2 6 6 6 7 6
G121 22 023 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 390 40 4]
p(i) 39 23 78 79 80 81 45 46 A7 125 126 31 15 1617 54 38 110511893
N7 7 8 4 7 T 6 7T 7T 7T 6 7T 4 T 7T 7T 7T 5 5 7T 5
i 142 43 44 45 46 47 48 49 BO 51 52 53 B4 55 56 57 58 59 G0 61 62
pli) 24 98 45 63 125 126 47 48 113733 70 32 117 118 116739 K7 60 78 79 61
g6 7 7 5 6 3 6 7 7 T 5 7T 6 7 6 6 7T 6 5 5 7
b 163 64 65 66 67 68 69 70 7L 72 73 T4 75 76 7T T8 79 80 81 82 83
p(1] 126 63 47 65 66 115 70 15 70 71 120 56 76 94 78 70 - 79 80 81 65
tij4 7 4 5 7T 7T T 3 6 7T 7T T T 6 7T 2 0 3 5 6 6
i |84 B5 86 87 88 89 90 91 92 03 94 95 96 97 98 99 100 101 102 103 104
p(i) 83 103 117 118 337 88 108 92 110 94 195 126778 70 "8G98 82 102 47 102 119
T o7 7T 6 6 7 7T T 6 7 5 7 6 6 4 6 T 7T 5 6 7T
% 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(a) 87 107 10815 110 12680 33 98 00 62 5 70 23 24 41 48375060618
WyT 7 o6 5 7T 85 6 5 5 7T 6 7 4 4 5 6 7 7T 7T 6 4 1
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Broadcast protocol of node 80.
i 1012 3 4 5 6

89 10 11 12 13 14 15 16 17 18 19 20

P 11T 112717370667 68
Wls 7 7 v o6 7

23 21 25 26

7
0T 8 104066 12331 15 16 1116 0 18 75
4 6 7 T 7T 7T v 7T 3 2 4 6 7 7

~F =2

3132 33 34 35 36 37 38 39 40 4

3
&
b
=
pved
o

favI R v
==
fo=]
.
foy]

2122
pla) 22 117 24 25 80 25

30081 32 113216 17 35 By 107 94 41RO
N7 6 7T 5 2 6 : 5 [

503 7T 5 6 7T 6 07T T 7T 6

~3
-\‘:’
~3
o

I |42 43 44 45 46 47 48 49 50 51 52 B3 B4 55 56 BT 5% 59 60 61 62
pla) 97 28 62 A4 125 48 TUT 50 A% 50 34 IO TR IS U100 BT AR 6 gD
Wyt v o5 7T 6 7T 4 6 4 7T T T T S5 7T B T T T 6 3

P 163 64 65 066 67 68 69 Y0 71 T2 Y3 74 75 76 TT 78 79 80 81 82 83
pli) 62 111 11248 68 B0 70 15 06 17 12073 B7 04776 70 80 - RL6E
7 o6 7 53 7Y 4 7T T 4 6 6 6 7T 7T 6 0 & 7T 7

T v o6

to |84 85 OBG 87 88 B9 90 91 92 93 04 95 96 97 98 99 100 101 102 103 104
p(i) 102 86 68 327 70 34 89 73 37 0 195 1967 TITOR 8GRI T IO 103 iR IS
iyt 7 6 6 6 6 7 7T 7T 7T 53 7T &6 5 4 6 5 6 6 5 T

¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

pli) 120 88 10815 16 125 80 17 U8 09 100 101 70 87 24 95 74 107 44 10963 18
Wyr 7 6 5 6 7 1 5 6 7T 7T 75 7 6 3 7 7 6 7T 4 6

Broadcast protocol of node 81,
P 0 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19 20

p(ef 1 TI2T 114 11598 99 6 63 8 65 104 30 1215 126 34 11217 1 2
1:(73)724477475(575676576’76‘3

P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l

PO} 3 11724 6 36 81 26 97 11 125 30 33 112 83 T4 35 36 35704 585G
Wye 7 7 6 7 4 6 7 7 5 7 7 4 6 5 6 7T 7T 5 7 7

v 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62
pli) 121 44 99 63 125 46 49 112749 11451 35 11756 1 2773 B8 193 638D
YT 7 5 6 6 7T 7T 3 5 6 T 6 6 5 7 5 6 T 7T 8§

7
¢ |63 64 65 66 67 68 69 70 TL 72 T3 74 TS 76 7T T8 79 80 81 82 83
p(i) 81 63 112765 49 50 68 15 118 54 5

T e

B 19 200 94 95 125 126 81 - Rl 114
tiy3 7 5 6 6 6 7T T T 7T 7T T 7T 7 7T 7T 7T 5 0 6 7
i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i} 66 67 104 86 33 88 121 12293 04 1 27 3711900 8199 § ¢ 104 49
tiy7T v 6 7 5 6 6 7T T 6 3 6 7T 7T 6 2 7 T 7T 4

¢ 1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(i) 507 8814 G0 110 196780 8T 82 799906916 39 56 89 26 11 44 45 94 63
LEy7T v 7T T 7T 6 7T 17T 3 6 7T 5 6 7T 7T 5 6 6 7T 4 4

o8



Broadcast protocol of node 823,

P10 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pLy 1102 3132 154 7 1000 649 66 106 31 13 126 34 127113720 2
tiys v o2 4 4 7 6 4 7T 5 6 6 5 6 7T 7T 6 T 7T 7 6
i1 21 022 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 88 39 40 41
pliy 3 4 2279 7 27 82 27 11 12 126 107 3% 11334 UIE 36 37 4095 59
Hays 6 v v 7 5 4 7T 7T 6 5 6 7T 4 T 5 6 T T A& 6
rop42 43 44 45 46 47 48 49 50 51 52 B3 B84 855 A6 BT 58 50 60 61 62
p(r} 41 98 26 100 64 46 111 50 1187500 115 116 36 (1857 2 3 4 59 124 44
T v 6 5 6 v 7T 6 3 5 T T 7T 6 6 b5 7 5 T T 7
it 163 64 65 66 67 68 60 70 7L V2 T3 T4 B TG V7T 78 79 80 & 82 83
p(i] 45 82 64 113 66 50 5L 69 IS 119 55 b6 67 21 95 77 126 &1 82 - &2
o)t o3 7T s T T 6 7 7T T T T T T 6 7 6 T 5 0 6
¢ |84 85 86 87 88 89 00 91 92 93 94 95 06 97 98 99 100 101 102 103 104
p(e) 115 84 31 105 87 34 89 12293 0 05 2 3 96 114 100 %2 100 1017107749
téye 7 7T 6 7 5 6 7T 7 6 7T 3% 6 7T 6 T 2 6 7T T 7
i ] 105 106 107 108 109 110 111 112 113 114 115 116 117 118 (19 120 121 122 123 124 125 126
p(i] 50 51 89 90 16 0 64 ST 82 &3 10021 6 7 40 10526 27 12 45 30 9
e 7 T T 7T T 4 6 1L 7T 3 6 T 5 6 T 7T 6 7 6 7 4
Broadcast protocol of node 83,
¢ 10 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
p(i) 18 1123 1143 116 5 100 101 64 121 297 67 106 13 33 15 3h 1311419
iy 7 o7 2 6 6 v FT 7T 7T 7T 6 7T 5 7T 6 7 7 4 6 7
io121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(i) 3 2078 42 24 27 82 83 §4 207 13 B0 B T13 114 1R TI6E9OT B8 06
Wiys 7 7 6 7 7T 4 6 4 T 6 6 5 T 4 T T 7T 6 5 7
to142 43 45 46 47 48 49 50 51 52 53 b4 55 56 57 BS 59 G0 61 62
p(i) 121 98 45 27 101 65 11150 113114 51 35 83 78 55 75 & 58 49 121 63
tE) s 77 6 7 v 7 5 3 6 b T 6 T 7T 8 7 7T 7T 7
t |63 64 65 66 67 68 60 70 Y1 72 73 74 75 76 77 78 79 KO 81 82 83
p(i) 64 82 83 84 114 67 5L 52 53 71 18 121 122 58 76 06 &0 111 &2 83 -
iy 5 5 7 5 6 7T 7T 6 7 5 6 6 6 T 6 7T 6 7T 2 0
¢ |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 83 84 85 32 33 90 35 12274 095 40 3 4 1131148085 R4109T1
tEy3s 6 v 7T T T 6 7T 7T 7T 7T 6 4 T 6 7T 6 4 5 6 7
¢ 1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 106 51 106 107 124 109 06 65 82 83 68 101 102 103407 73 B8 27 287204631
Wy7 4 6 7 6 7 5 6 8 1 7 5 7 7T 7 7 4 5 7T 5 7T 7
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Broadeast protocol of node 84.

1012 3 4 05 6 07T 8 9 10 11 12 13 14 15 16 17 18 19 w0
ple] 11019 134 15 4 117 6 107 102765 122730 68107 14 44 16 36114118
wyr e 7T T 2 6 6 7T T 7T T 7T 6 T 5 7T 6 T T 4 8
Eo1Rlo22 28 24 25 26 27 28 20 30 31 32 33 84 35 36 37 38 39 40 4l
p(i) 20 4 22 79 43 25 28 83 81 85 30 {4 51 52 114 11519TITAD 2R EG
ey 7 5 T o7 6 7T 7 4 6 4 7 6 6 5 7 4 7T 7T 7T 6 5
P42 43 a4 45 46 47 4R 49 B0 51 52 A3 B4 55 BG 57 858 5O 60 61 62
pla) 97 122799 46 28 10266 112517 1T T B 86 BT H6 6 R 43108
Wiyt 77T 6 6 Y YT 7T 5 % 6 5 7T 6 v 7 3 7T 77T
¢t |63 64 6B 66 67 68 69 TO 71 T2 TR T4 TH 76 TT T8 T9 80 8l 82 83
p(i) 64 65 83 B4 85 11568 32 B3 AT UEE RO V0T RIUTIY 83 R4
iyt 6 5 5 7T 5 6 7T T 6 7T b5 6 6 6 T 6 7T 6 7 2
to[ 81 Bh 86 87 83 89 90 91 92 93 94 05 96 97 9% 99 100 101 102 103 104
pli - 84 85 86 3334 O 36 12375 106 41 4RI SRS 108
o 3 6 v v 7T T 6 7T 7T T 7T 6 4 T 6 T 6 4 5 6
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 12 107 52 107 108 125 32 97 66 83 84 60 107 103 104 41 74 50 98 29 30 47
Wiy7 7 4 6 7 6 T 5 6 3 1 7T 5 T 7T 7T 7T 4 5 7 5 7

Broadcast protocol of node 85,

A0 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
pe} 18 22004 5 1165 118 7 10 10366 12331 69 108 1% 35 11337 UiE
iyt v 6 v 6 2 7T 6 7 7T 6 T 7T 6 7T 5 6 7T 6 7 4
i 121 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 30 40 41
p(a] 116 21 5 23 24 44 26 20 &4 85 & 31 15 52 53 115 116 20 118 116 50
tiy6 7 5 6 7T 6 7T 7T 4 6 4 7T 7T 6 5 7T 4 7 7 7 7

1142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i] 60 42123100 47 29 10367 113752 115 116 53 37 "85 75 76 60 5 HH A
tiys5 7 5 7 7 6 7 6 7 7T 5 3 6 5 7T 6 7 6 3 7T 7T
i 163 64 65 66 67 68 69 VO T1 72 T3 T4 75 U6 TT T8 79 80 &1 82 83
pz) 126 65 66 84 85 86 116 69 53 54 55 73 20 193 124 93 07 08 0083 &1
(7T 7 6 5 5 7T 5 6 7 7T 6 T 5 6 T 7T T 7T 7T 7T 6
i 184 85 86 87 88 §9 90 91 92 93 04 95 96 97 98 99 100 101 102 103 104
p(i) 85 - 85 86 BT 34 35 92 37 124 93 19605 A2 5 0815 116 818 S
iy o 3 6 7 7 6 7T 6 6 7T 6 7T 6 4 6 6 7T 7T 4 5
£ 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(t) 104 137 108 53 108 10916 49 08 67 84 &85 70 108 104 57 90 %5 60 30 50 31
T T T o4 6 7T 7T 7T 5 7T 3 17T 5 6 7T T 7T 45 7 5
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Broadcast protocol of node 86.

e 1012 3 4 5 6 7 8 9 10 10 12 13 14 15 16 17 18 19 20
p(i) 55 10 3 21 5 6 117 6 9 102 105 1076731 527716 160 1617 114 38
iy v o7 6 7T 6 2 7 7T 5 T T T T 6 T 5 6 7 6 7
G 21022 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 49 40 41
P} 116 117 118 6 24 27 45 29 30 85 86 87 42 85 o8 B TI6 TIV R 119 48
tiy4 v 7 5 7 7 6 7 6 4 5 4 7V T 6 T T 5 7T 7T 7%
i 142 A3 44 4D 46 47 48 49 B0 51 B2 53 54 55 B6 5T B8 B9 60 61 62
p(i} 43 61 45 124 64 1027307 104 4969 B3 U6 TTY 54 3% R6 6 T 61661
tole 5 v s T v 7T B 6 7T 7T 5 3 5 6 7T 6 7 T 3 6
LA o183 B4 6B 66 67 68 69 O TL T2 TR T4 U5 76 7T TR 7Y S0 Kl 82 83
plea) 6207766 67 85 86 116 117 70 A4 55 7876 9T TR HETIT 99 R 1T4
v 6 7T 6 5 6 6 6 7T 6 6 7 T 5 6 7T 6 7 6 7T 7
i |84 8 B6 BT 88 B9 00 01 92 93 94 05 96 97 08 99 100 101 102 103 104
p) 85 86 - 86 &7 120 72 109 L0 124 195719611196 69 ¢ 101102 1178586
Wiy7 2 0 3% v 7 7T T T T T T 6 7 7T 4 7 6 4 6 4
i1 105 106 107 108 109 110 111 112 103 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 87 105 14 109 54 12532 49 50 00 68 85 86 &7 104 105 58 43 108 61 30 31
s 7 v 6 4 6 5 7T 7T 5 16 6 6 7 7 7 4 b 8
Broadcast protocol of node 87.
i 40 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(i) 11127 57 796 5 23 24 1187 761 § 104105 68 42 14 111 110778 1831
yT 7 6 7T 7T 6 6 5 7 5 6 6 6 7T 5 7 6 6 6 7T 7
i 121 22 23 24 25 20 27 28 20 30 $1 32 33 34 45 36 37 38 39 40 41
p(i) 39 23 11823 24 81 82 10 11 31 32787 3216 17 54 55 39 118 41 93
6 7 2 5 7 7 7T 7T 7T 7T 4 2T T T T T 7T 3 7T 4
i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
pli) 41 61 62 100 1357136 49 31 32769 70 B3 b5 118 57 30 50 41 7RG IR
M6 7 7 7T 7T 7T 7T 5 6 7T 6 7 6 4 7 5 7T 5 7 6 6
i 163 64 65 66 67 68 60 70 TL 72 T3 74 T5 76 7T T8 79 &0 81 82 83
p(r) 64 110112 67 68 69 &7 69 118 71 55 73 76 94 76 33 78 111 80 64 111
tET 4 7T 7 5 4 8 5 6 T 5 75 6 3 5 5 6 6 7
¢ 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pli) 115 86 87 - &7 88 80 123 93704 39 01 78 W9UROT6 7 1160118 108
ay7 7T 6 0 5 6 7 7T 7T 6 4 T 6 7T T T 6 7T 7T 7 5
i1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p() 87 88 14 T07 1107125327 4975067 6860 70 87 101105 49 5018w HR AT
t@y4 7 6 7 7 5 3 6 T 6 L T T 7T 6 7T 7T 4 6




Broadeast protocol of node 88,

v 10 28 4 05 6 7 & 8 10 11 12 13 14 15 16 17 18 19 20
plf 1ML 1123 58 97 6 24 25 1198 65 10 105 106 32 33 71 112717 74 19
ey v 7 6 7T T 6 v 5 Y 5 6 T 5 7T 7T 7T 6 1 6 7
¢ 121 2223 24025 26 27 28 20 30 31 32 33 34 35 36 37 38 30 40 41
pli) 22 40 24 119 24 25 26 10 11 31 32 33 88 3% 34 Hd 38 56 40 119 42
Wy 6 v 2 5 6 7T 7T 7T 6 5 4 2 6 7 v 7T 6 7 3 7
i1 42 43 44 45 46 A7 48 49 50 51 52 B3 54 BB B6 AT B8 59 60 61 62
pli] 24 42 43 63 101 126 66 81 BL 33 70 52 53 56 11958 40 60 42 79 &0
Wy 6 7 o7 v v 7T T T 3 4 5 6 T 4 T 5 6 B T 7
163 64 65 66 67 68 69 7O YL T2 73 T4 7B Y6 7T VR OTO 80 K1 82 83
p(1) 126 65 112 65 68 13 70 88 70 11972 56 74 77 95 77 24 79 112 81 114
@6 v o4 6 7 6 7T 3 3 6 T B T 7 5 6 3 5 B T 7
o8 BSOBG BT B8 89 90 01 92 03 94 95 96 07 98 09 100 101 102 103 104
pla) 115 30 87 88 - 88 89 60 11094 95 40 95 70 80 8I 99 R 117 1187119
iyv 7 7 6 0 5 6 7T 7T 7T 6 4 T 6 6 6 T & 7 7 7
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 106 88 52 109 110 126 32 33 98 51 52 53 70 71 S8 89 106 59 60 13 78 79
e 4 v 7 6 5 6 3 7T 6 6 7T 6 6 1 7 T T 7T 7T 7T 4
Broadcast protocol of node 89,
P10 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20
p(z} 111 2 57 96 3 1167 25 26 120 121 122 105 106 107 16 71 18 0 20 2
t@ys 7 4 6 7T 7T 7T 5 7T 6 6 T T 1 7T 7T 6 7 6 7 65
o121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4]
p(i) 39 21 41 25 72025 129727 12448 32 1011 34 89790 91 36 56 118 58 190
wiye 7 7 7 2. 6 6 7T 7T 7T 7T 6 T &5 6 6 7T 7T 5 T 4
i 142 43 44 45 46 47 4B 49 50 51 52 53 54 55 B6 57 58 59 60 61 62
pi) 43 25 43 44 47 48 10350 105 52 B3 71 53 118 57 120 57 41 61 43 6l
W7 4 6 7 7 6 5 7T 6 7 6 4 7 7 6 3 5 6 7T 5 6
i 163 64 65 66 67 68 69 T0 7L T2 73 74 75 U6 77T V8 TH 8O 81 82 83
p(i) 81 11110 11385 69 70 71 89 71 120 121 57 58 59 06 80 25 80 100 101
@y 7 7T 7 7T 7T 6 5 2 7T 7T 7 7T 6 7 71 %7 3 6 7T 7
i |84 85 86 87 88 B9 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pli) 115 103 87 118 89 - 89 90 9 0 39 2 41 9% 80 9% 7 116 9 118703
)7 6 7 6 6 0 3 4 T 7T T 6 5 6 5 7 6 6 7 4 7
i 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 120 107 89 90 91 10980 97 34 35 20 53 70 71 88 89 00 10776 10962 95
Wiys 6 4 7 5 7 4 7 6 7 6 5 7T 3 7T 1 5 5 7 6 7T 7
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Broadceast protocol of node 90.

idbo1 2 3 4 5 6 7T 8 0 10 11 12 13 14 15 16 17T 18 19 20
pli) 18 94 57 58 3 1167 8 26 120 121 123701 106125 10817 35 U7 11479
tey 6 7 7T 6 7 v 7T 6 5 7T 4 5 6 7T 7T T T 4 B T 7
i 121022 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l
p(e) 76 21 22 119726 121 129107 11 12 4931 34735700 8502705 20 B8 A0
toys 6 7 v 7T 3 7T 7T T T 6 7T Y 6 2 7T 7T 7T 7 4 7%
€142 43 44 45 46 47 48 49 50 51 B2 53 54 5% BG 57 B8 59 60 61 62
p(i] 121 44726 44 125 1027497 67 51 106 53 35772 56 BT B T Re A2 6744
W6 6 4 7 6 7T 7T 5 7 6 7 5 6 7 6 5 2 7 7T 6 5
i |63 64 65 66 67 68 69 TO 71 T2 T3 T4 75 T6 7T Y8 79 80 81 82 &3
pli] 62 46 10 65 11467 68 88 72 90 91 120 T3 RR VS T UCURITIE e I
Wayr 7T 6 v 4 6 7T T 7 5 7 T 6 3 6 7T 7T 7 6 7T 5
i | B4 85 86 BY 88 89 90 01 02 93 04 95 96 97 98 99 100 101 102 103 104
p(e] 83 67 1047105 89 00~ 00 01 9476 40 0B 112 A3 114 998 TTI08 0TI
M6 v v T 6 4 0 3 5 6 4 6 7 7T 1T 6 7 7T 6 5 6
i | 105 106 107 108 109 110 111 112 113 1014 115 116 117 118 119 120 121 122 123 124 125 196
pli) 120 12780 00 91 920 17 18 35 "4 53 54 103 40 80790 9176 109 94 110
tiye6 5 7 6 6 6 7T 6 7T 3 7T 6 7 7T 5 5 1 4 7 7T 5 7

Broadcast protocol of node 91.

A0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(} 18 O 1132 TI598 6176 9 27 28 129705 68 13 108 109 18 36 183
iys & 5 6 7 5 6 7 7T 6 6 4 6 5 6 7T 7T 6 4 T 7
i 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
ple) 3 235 25 43 27 122727 11 12786 T4 34 11536 91 36 37 T1i8 41 190
ty7T v 6 7 6 7T 2 5 T 7T 7 7T 7 6 5 2 6 7T 7T 7 6
142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i) 43 122745727 64 46 66 67 113 1id4 115 35 36 73 55 190 59 199 19343 €3
7 3 6 4 6 7 7T 7T 7T 7 6 7 7T 5 7 7T 7T 5 7 5 7

L4 163 64 65 66 67 68 69 70 TI 72 73 T4 75 76 77T T8 79 80 81 82 83
p(v{ 45 82 64 11 66 11568 52 72 73 91 73 12275 50 77 61 08 83 97 2R
tiys 5 7 5 6 4 7 7T 7T 6 3 T 6 T 6 7T 7T 7 7 3 7
t B4 85 86 87 88 B9 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i] 115 84768 105 89 00 01 - 91 92 1 7196 97 08 43 44 &2 100 8410771
Wys 7 6 T 7T 6 5 0 4 T 7T T 7T 6 4 7 6 7 6 7 6
¢ 1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 196
ple) 120 13 12212391 92 (17 82735 36 5 10255 104 73700791702 4511063
tifs 7 7 6 6 6 7T 7T 4 6 3 7 7T 6 7T 4 7T 1 5 7T 7T 6
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Broadceast protocol of node 92,

P10 12 3 4 5 6 07 8 9 10 11 12 13 14 15 16 17 18 19 90
p(i) 55 19 20 1045 TI6 996 9 10 2830 URETIRA 195 1A I00 110 T IS
@y 7 v 6 7T 6 5 7T 7T 5 4 T T T 6 7T 7T 7T 7T 6 6
JEo 1222 23 24 26 26027 28 20 30 31 32 33 34 35 36 87 38 39 40 41
pa) 76 20 24 6 43 44 28 TIEEI8 125 300 3T 119TRR U143 0R TR Y AT RS
6 v 7 6 6 7T 7T 2 6 5 6 7 7 7T 7T 7T 2 5 7T 7 @
P 142 43 44 45 46 4T 48 49 50 Bl 32 53 54 55 56 57 58 59 60 61 62
p(i} 43 44 125744 2865 80 11274960 F0 T TIE RS AT UV 686018 60 195
a7 s 3 6 5 7T 7T 6 7 6 6 7T ¢ 4 6 7 7T 5 4 T 7V
B 163 84 65 66 67 68 69 70 TL T2 73 T4 TH 76 7T 7S 70 RO 81 82 83
p(i) 45 46 83 65 85 60 11660 118 73 74 03RS TE 60 I96 05 TR TRY TR
W7 7 4 6 7 7T 4 5 7 6 B 4 7T 5 7T 6 6 7 7 6 3
i1 84 5 86 87T 88 89 90 91 92 93 94 95 06 97 98 99 100 101 102 103 104
p(d) 83 116 85 118 70 120001 02 <92 03 196787000 40046 6T T 108
Wy)7 5 6 6 7 7 7Y 6 6 5 7T T T 7T 7T 4 6 6 7 6 7
b1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 87 51 108 123 110 92 0 65 66 83 100 87 86 55 72 0 10 56 99 93 110 110
T 7T 7T 6 6 3 7T 5 7T 5 7T 8 7T 5 7T 6 7T 7T 1 6 4 5
Broadcast protocol of node 93.
P01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(x) 93 56 200 21 1156 117 10077 10 11729 11 124 195 %0 71 11070 %1 38
Ly 3 7T 7T 7T 7T 7T 6 5 7T 6 5 4 % 7T T 7T 7T 7 7T 6 ¢
LB [21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 30 40 41
pla) 39 77 22 1197 449 20 124 29 30 117 397F0TR6 115738 03 38354
M6 6 7 T 6 6 7 7 2 6 7 6 7T 7 7T 6 T 2 5 7 7
LB 142 43 44 45 46 47 48 49 50 51 52 B3 B4 55 58 57 53 50 60 61 62
p(i] 60 41 45 124 45 29766 48 11350 70 B4 Bh 0 3% BG BT VT BL 194 6l
My6 7 5 3 7T 5 6 7T 6 T 6 7 5 4 4 6 7T 7 5 4 7
i 163 64 65 66 67 68 69 70 71 72 73 74 T5 76 77T 8 79 S0 81 82 83
p(i} 45 63 47 84 66 86 68 117 70 54 55 75 03 75 124 60 61 95 3G &3 &4
t@)6 7 6 4 7 6 7 4 5 6 6 5 4 6 5 7 6 7 T 7 6
G [ 84 85 86 87 88 80 90 91 92 93 94 95 96 9T 98 99 100 101 102 103 104
p() 29 84 117 86 11971 727 9203 < 98704 11179 118 10645 160 117 1011
s 7 5 T 6 6 7T 7T 6 0 5 7 7 7 7 T 4 6 7T 7T 6
i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 194 125 126
p(E) 104 85 89 100 12407 0 65 66 19 81101 38 5556 T3 74 75 TG 93 94 47
T v 7T 7T 6 6 5 7T 5 7 5 7 3 7 5 7 7 T 7 1 6 7
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Broadcast protocol of node 94.

i 101 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2
ple] 1 94 57 21 22 1067 1181018 111273002 1% 096 T T 0 T
Wye 3 v 7 v 7T 7T 6 5 %7 6 5 4 7T 7T 7T 7T 7T 7T 7T 6
E 121 23 23 24 25 26 27 28 29 30 31 82 33 34 35 36 37 38 39 40 41
p(i) 39 40 78 23 12008 45 10 30 125 307 31T 112 93R3TRY T R0OA R THO
Wye 6 6 7 7T 6 6 7T 7T 2 6 %7 6 T 7T 7 6 v 2 5 7
i 142 43 44 45 46 AT 48 40 BO 51 B2 53 54 BB 56 AT 58 59 60 61 62
p(i) 43 61 4546 12546 80 67 49 U4 BT 71 E5 86 1 a0 &7 B8R EE 125
)y v 6 7 5 3 7T 5 6 7 6 7T 6 T 5 4 4 6 7T 7 b5 4
i 163 64 65 66 67 68 69 TO TL 72 73 T4 TH TG 7T TR 79 RO 8L 82 83
p(a] 62 4G 64 48 85 67 87 60 LIS 7L B5 56 76 04 76 TIE 6T 63 3 97 84
Wyt 6 7 6 4 T 6 7T 4 5 6 6 5 4 6 » T 6 7T T T
t |84 85 86 87 88 B0 90 91 92 03 04 95 96 97 98 99 100 101 102 103 104
p() 85 30 85 1IR 87 120072 73 9394 -4 05 TTIR RO TITAION A6 TTTOT IR T
a6 3 v 5 7T 6 6 7T 7T 6 0 5 7T 7T 7T 7T T 4 6 T 7
i 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(e) 12 10580 90 110125 48 1 66 67 20 &5 102 39 56 57 74 75 76 77 04 05
Wiye 7 7 7 T 6 7T 5 7T 5 T 5 T 3 T 5 7T 7T 7T 7T 1 6
Broadcast protocel of node 95,
i 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p() 111 27 95 58 50 4 24 § [19 10279 1213 a1 13 126715 72773 30 2
iyt 7 3 6 6 7 7T 7T 6 5 7T T 5 4 T 6 7T T 6 7 6
i ]21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(i) 22740 41779 26 121 9 46 38 3112631 33 11334 18 38 117 40 05 40
Wy 6 7 6 7 6 6 6 7 7T 2 6 7 6 7T 7T T 6 7T 2 5
Po142 43 a4 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62
p(i) 41 42 62727 47 126 47 31 68 52 115 71 117 56 57 4 40 77 K9 62 63
@6 v 6 7 5 3 T 5 7T 7 6 7 7 7 5 4 4 5 7T 7T 5
¢ 163 64 65 66 67 68 69 7O 71 72 T3 T4 75 T6 T7T TR V9 80 81 82 83
p(i] 126 63 47 67 49 86 68 88 72 119 72 56 57 58 05 77 126 79 63 61 65
tiy4 6 6 7 6 4 6 T 6 4 5 6 6 T 4 7 5 T 7T 7 7
i (B4 85 86 87 88 89 90 91 92 93 94 95 96 97 93 99 100 101 102 103 104
p(i}) 85 86 31 86 L1988 12173 74 94 95 - 05 06 Tis 44 115102 47 102119
t@yT 6 3 7 5 6 7T 7T 7T 7T 6 0 5 T T 7T T 7T 4 6 7T
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 106 13 80 123 124126 96 49 2 3 68 60 86 10440 57 58 76 12 77 46 95
iyt 6 7 7T T 7T 6 7T 5 7T 5 7T BT 3 T 5 7 6 6 7 1




Broadeast protocol of node 96.
i 101 2 3 4 5 6 7 8 0 10 11 12 13 15 16 17 18 19 20

3 14 1
pUY TIT 112 95 96 97 4 7 189 64 9 10 11 317 12516 1il16 0 1142
Wiye 6 6 6 5 7 a6 4 5 6 T 7T 2 6 7T 77

@121 22 23 24 256 26 27 28 29 30 31 32 33 34 35 36 37 38 390 40 Al
pa) 3 77 TR A2 7 2582 10 AT AR 3R TIT32TN6 T IS 55 03 04 AT 46
v6 v 7T oY Y T % 4 7T B T Y T 7T & T B

10 A

i (A2 43 44 45 46 47 48 40 50 51 52 B3 54 55 B6 57 58 59 60 61 62
pO} 97 42 43 12464 48 111 1127397 B0 34T B TR TR0 TR0 TR RO e
wiy4 6 7 v 6 6 5 4 6 T T 5 6 6 T T T 7T 5 6 7

i 163 64 65 66 67 63 69 TO YL T2 Y3 T4 TH 76 TT T8 79 80 81 82 83

2 7 7
p(i) 64 TIT 112765 49 15 70 71 167 71 12092 192794 95 96 07 Ti1 112 64 65
7T 3 5 6 5 v 7T 6 8 7 7 T 7 T 5 4 7 7T 7T 5 7

[
i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(i] 66 67 31 33780 34 0T T0993 94 95 06 TTTOR g7 100 82 46 9 118 49
Wy v o7 6 7T 6 7T 5 6 % 4 3 0 2 6 7T 6 T 7T T 7

21 122 123 124 125 126
2 91 10877 78 95
6 7 6 6 7

i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 1
p(i) 87 121 106 106 16 109 96 07 08 67 4 53 54 71 8 a1
6 5

W7 6 7 6 4 7 1 3 7T 6 6 T 7 4 7 5

Broadcast protocol of node 97.
i 40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

=,

p(E) 110 112113796 97 98 5 § 11970 65 10 i1 12 32 196 17 11217 1 116
Wy7T 6 6 6 6 5 7T 7 5 6 4 5 6 7T 6 7 7 2 6 T 7

Po121 22 23 24 25 926 27 28 20 30 31 32 33 34 35 36 37 38 39 40 4l

pla) 3 4 7879 438 26 83 11 48 49 331123317 I8 II676T 9405 42
iy 7 o7 7T 7T 6 v T T T 7 5 4 T 5 7T 7T 7T 7T 6 7

i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(i) 97 98 4344 125765 49 112 11350 BI A5 72 54 1199 40 132 6179 61
Miy5 4 6 7 7T 6 6 5 4 6 7 7 5 6 6 7 7T 7T 7T 5 6

i 63 64 65 66 67 68 69 70 7L 72 Y3 74 75 76 77T U8 79 80 81 82 83
pli) 62 65 11211366 50 14 71 72 17 72 121 93 123 95 96 07 0% 119 113 65
)7 7 3 5 6 5 7T T 6 3 7T T 7T T 7 5 4 7 %7 7T 5

i B4 85 86 87 B 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

Tp(if 6667 TE8 3T 33 00 HR 0T 110 6405 06T IO OR IOl Sy A I 119
Wyt 7 7 Y 6 7T 6 7T 5 6 5 4 3 0 2 6 7 6 7T 7 7

i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p(a) 50 &8 1227107 11017 96 97 9806 68 F TB{TEE 73 9 49 43 92 109 78 7
(T 7T 6 7T 6 4 7T 1L 3 7T 6 6 7T 7 4 7 6 5 6 7T 6 6
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Broadcast protocol of node 98,

0 2 03 4085 6007 8 9 10 011 012 13 14 15 16 17 18 19 20
pla) 18 0 113 114 97 98 99 6 9 01T 68 11 TETTRYTTITIR IR Ty
W4 7 6 6 6 6 5 7 7 5 6 4 5 6 7 6 7 7T 26 7
EP21 22 2% 24 25 26 27 28 20 30 31 32 33 34 85 36 37 88 39 40 41
p() 116 4 5 79 B0 44 9 27 84 19 49 B0 ST TR ETIETTO I BRURE 08
t(:) T T T T 7T o6 7 Ot 7T tTo7on 4 7T 5 7 o5 7T 7% G
Ch 14243 44 45 46 4T 48 4D B0 51 52 B3 B4 55 B6 3T 58 3O 60 61 62
pa) 43 98 09 4 A5 126 66 50 113 THAB1 B 0 TR B TIO0 AT 108 RS TR
W7 5 4 6 7T Y 6 6 5 4 6 T 7T 5 6 6 7 7 w7 H
t 163 64 65 66 67 68 69 7O YL T2 T3 T4 TH OTG TT TR 7O 80 &1 82 &3
p(x) 62 63 66 113 114 67 51 15 72 7318 78 18076 94 060 o8 a9 113 114
tiye 7 7 3 5 6 5 7T 7T 6 3 T T 7T 7T 7T n o4 7T T 7%
JFo 184 85 86 &7 8% 80 00 91 92 93 94 95 96 97 93 99 100 101 102 103 104
p(i} 66 67 68 60 33 34 91 36 9570 0566 0T O8 OG0 Ton 84 48 11
NS 7T T 7T T 6 7T 6 T 5 6 5 4 3 0 92 6 7 6 7 7
7 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 190 121 122 123 124 125 126
pli) 120 51 80 123 108°G 80 97 98 99 10060 6 55 56 73 10 43 417637110 79
@7 T 7T 6 7T 6 6 T L 3 7T 6 6 T 7T 4 7 6 B & 7T f
Broadcast protocol of node 99,
¢ 10 12 3 4 5 6 T 8 9 10 i1 12 13 44 15 16 17 18 19 20
(i) 1 19 1 114 115 98 99 1007 10 120 12 67 12 13 14 34 112719 114 19
Hi) 6 4 7T 6 6 6 6 5 6 7 5 T 4 5 6 7 7T 7T 7T 9 6
121 22 023 24 025 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41
pi) 3 4 5 6 80 81 45 10 28785 I8RO BT 35 1143ETIS 20 57 41 96
7 v 7T 7 T 7 6 v 6 7 7 7T 5 4 7 5 T T 7T 6
i1 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62
(1) 97 4490 10045 65 30 67 51 114 115 52 53 B6 FA4EG 19T AR 42 62 44
wye 7 5 4 6 7 T 6 6 5 4 6 7T 7T 5 6 6 7 7T 7 6
P63 64 65 66 67 68 60 7O 7L 72 T3 T4 75 76 T T8 79 80 81 &2 83
p(i 8t 111 112 67 114 115 68 52 70 71 74 19 74 61 76 96 97 98 99 100 114
/(1) 6 7T 6 7T 3 5 6 5 6 T T 3 6 6 7T 7T 7 5 4 77
t 184 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
115 67 68 69 89 34 35 90 37 124 1 94 97 9899 TIT86I00 10T /R G
5 7T 7T 7Y 6 6 T 6 7T 5 7 5 4 3 0 2 6 7T 7T 7
105‘ 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 1292 123 124 125 126
, 1212052 109 1240 80 81 98 99 10037 70 7 & 105 747775 03 451663
N6 7 o7 T 6 7T 6 5 7 L 3 7T 7T 7T 7 7T 4 7 T 5 7T 7
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Broadcast protocol of node 100,

P10 12 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
p(of 17270072 TTIR 16790 1007 I0T 8T TR 1808 1T I35 1 80 iTE
{i)7 6 4 7 6 6 6 6 5 6 7T 5 7T 4 5 6 7 7 7T 7 2
i 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 87 38 39 40 4l
p(iY 20745 6 7 81 81 46 11 20 86 14 A1 52 36 115 36 20721 58 42
Wy v 7T 7 T T 7T 7 6 F 6 T 7T 7 5 4 7 5 7 T 7
i |42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 G2
p(i) 97 O84S Y00 (01 467 66 31768 52 115 116 B3 KA 57 75 87 120 50 43 63
e 6 v 5 4 6 7 T 6 6 5 4 6 7 7T 5 6 6 T 7 7
i |63 64 65 66 67 68 690 70 71 72 73 74 75 76 VT 78 79 80 81 82 83
p(e] 15 BETTIR IS 68 U1 116 69 B8 7178 7520 73 05 77 97 08 09 100 10i
Mf6 6 v 6 7 3 5 6 5 6 T 7 3 6 6 7 7 7 5 4 7
i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 08 99 100 101 102 103 104
p(i) 115 TI668 6970 00 35 36 01 88125 265 0869 100 - T00 107 103 86
Wal7 7 5 T 7T 7 6 6 7T 6 7 5 7 5 4 3 0 2 6 7T 7
i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(if 50 13 12253 110 12564 S1 82 09 100101 38 71 8 0 10675 76 03 46 47
T 6 7 T T 6 7 6 5 7 1 38 7 7 97 7T 7 47 7 5 7

Broadcast protocol of node 101.

P10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p(} 55 2 3 21 3 167 8§ 1018 i2T 12 12514 195126 111110 113 20 91
tEy7™ 7 6 4 7 6 5 4 3 5 7T T 5 5 4 7T T 7T T 7T 6
¢ 121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
ple) 116 21 7876 7 8 9 46 47 125 13 14 32 7B B3 37 116573173640
tiy2 7 7T 6 6 7T 6 7T 7T 7 7T 6 7T T 6 7T 4 6 5 6 7T
P42 43 44 45 46 47 48 49 50 Bl 52 53 54 55 56 5T 58 59 60 61 62
p(i) 24 26 45 46 10146 47 48 51 69 51 116 53 37 "38EE 76 BR 50 6 63
y7 7 7 6 2 5 6 7 7T 4 6 5 7T 5 T 7 5 6 7T 7T 7
i |63 64 65 66 67 68 69 TO YL 72 73 VA TH 76 T7T 78 79 R0 81 82 83
p(i) 64 46 64 67 12 69 116 69 (0 119 55 73 76 21 76 125 78 79 82 &3 101
s 4 7 7T 6 7 3 5 7T 7T 6 7 6 3 7 B 6 7 7T 5 4
i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p_{i 83 116 87 69 70 88 35 92 12375 39 96 3 06 5 114 101 - 301 1097703
tiyr 7 7 6 6 7T 7 T 6 7T 7T 7T 5 6 7 7T 6 0 &5 6 7
¢ 1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 12] 122 123 124 125 126
pe) 106 51 14 123124125 64 97 827 837100 1011027 "8 70 10697 76 13 46 63
Nt 5 7T 7T 7T 6 6 7T 6 6 T L T 7T 6 T 6 7 4 6 3 6
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Broadeast protocol of node 102,
t 0 2 3 45 6 T % 9 10 1 12 18 14 16 16 17 18 19 20
pE L 56 3 4 22 4 1178 9 1029 10 11 12413 126015 16 17 20 38
tiyT 6 T 6 4 T T &5 4 3 3 6 T 5 6 4 5 6 7T 7T 6
¢ 131 22 23 24 25 26 27 28 29 30 31 32 43 34 35 36 37 38 39 40 41
ple) 22 11722 23 7 8 9 10 47 48 126 14 15 52 34 B4 38 117 40 22 50
@y T o2 6 v 6 6 7 v T v 7T 7T 7T 6 %7 7T 7T 4 6 5 6
i1l 48 44 45 46 47 48 49 50 51 52 B3 A4 BB 56 BT 38 B9 60 61 62
p(] 41 25 45 124 47 102 47 48 49 5270 106 117 54 3R I20°59 77 61 79 7
WhyrT v o7 6 6 2 5 6 7 T 4 7T 5 6 5 7T T 5 T 6 7
t 163 64 65 66 67 68 69 TO 71 72 T3 T4 TR 76 7T TR 79 80 &1 82 83
pE] 8 65 47 65 85 13 70 117 70 71 5B 56 16 77 22 77 126 19 K2 64 A4
w7t 5 4 6 7 7T 7T 3 5 6 7T 7T T 6 8 7T 5 7T 7 6 6
i (B4 85 86 87T 88 B9 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pli) 102 84 117 86 70 71 72 122 110 12439 40 97 4 97 08 101 102~ 102 103
L4 5 6 7 6 7T 7T T 7T T T T v 5 6 T T 6 0 5 8
H 105 106 107 108 109 110 111 112 133 114 115 116 117 118 119 120 121 192 123 124 125 126
p(e) 104 107 52 15 16 126 64 65 66 83 84 85 1027103 88 9 26 107 108 77 46 47
Wyr v s 6 7T 6 7T 7T 7T 7T 7T 6 1 7T 7T 6 7T 6 7 4 7T 3
Broadcast protocol of node 103.
P01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p() 111 1123 4 5 28 5 11RO 10 10510 17 14 12516 111 iio 11337 21
t@yv v 7 6 5 4 6 7T 5 4 85 5 7 7T 6 7T 6 T 7T 7T 7
o121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(a} 39 23 11823 80 8 9 10 84 48 49 87 34 35 5311585 30 118 39 23
a6 7 2 6 6 6 7T v T T 7T 7T 7T 6 5 7 6 5 4 7 5
i 142 43 44 45 46 47 A8 49 50 51 52 53 54 55 56 57 58 59 60 61 62
p(t) 24 25 26 63 61 48 103 48 49 50 53 71 55 118 38 120 B9 41 78 60 63
oy 7 1 6 7T 6 2 5 6 7 7T 4 7 5 7T T 7 6 5 7T 7T
|63 64 65 66 67 68 69 TO TL 72 T3 T4 75 76 77T I8 79 80 81 82 83
pli) 64 11166 48 66 86 70 71 118 71 72 92 93 123 78 23 78 LL1 80 64 65
tjs 4 5 4 7 7T 7T 6 3 5 7T 7T T 7T 6 3 7T B T 6 7
i |84 85 86 87 88 BY 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
pli) 85 103 85 118 11971 72 90 11038 125877 41 4 5 6 8278 103 - 103
Hi)5 4 6 6 7 7 6 7 6 6 7T 7 7 7 7T 7T 7T 7T 6 0 5
i 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
ple) 104 12112253 108125 48 65 66 3b 84 85 102 103104910 11 60 45 78 47
(7T T 7 6 7T 5 3 6 6 7 6 7T 7T 1 6 6 6 6 6 T 4 7
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Broadcast protocol of node 104,

E 10 1 2 3 4 85 6 7T 8 9 10 11 12 13 14 15 16 17 18 10 20
p(i) 55 112765 4 5 6 24 6 1000104 IR I T e TN
Wiy7T 6 7 7 6 5 4 7T 7T 5 4 8 5 7T 7T 7T 7T 6 7 7T 7

P21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 86 37 38 39 40 41
pli} 39 40 24 T1924 25 9 10 11 85 40 80 119 113736 51 36 37 40 116710
iye 6 7.2 6 Y 6 7T 7T T T 7T 7T T 7T 5 6 7T 5 4 6

io142 43 44 45 46 4T 48 49 50 51 52 B3 54 55 56 57 58 59 60 61 62
p(i] 24 4299 27 64 65 49 104 4050 BT RATRY RS TTIOEG A0 AT ETR RS
s T 7T 7T v 7T 6 2 5 6 7T 6 4 6 5 T 7 7T 7T 5 7

i 163 64 65 66 67 68 69 YO TI 72 73 T4 TR 6 7T TR T9 80 81 82 83
pli} 64 65 @67 49 67 116 (17 72 119 72778 774 133 92770 30 8 119 8168
Hiy6 5 4 5 4 6 7T 7 7 8 5 6 7 7T 7T 7 3 T 65 6 6

i 1B4 Bn 86 8T 88 80 00 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 66 86 104 86 119 88 121 1237110 124730136 97 79 5 ¢ 89859104~

T 5 4 7T 6 7T 7T 7T 7T 7 T 6 7T 6 7T 6 T 7T T 6 0

i 1105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i) 1047705 106 53 51 136 48 40 66 67 68 &5 86 103 101 10510 11 12 61 11070
tys 6 7 7T T 5 7T 3% 6 7T 7T 6 6 7 1 7T 6 6 6 6 6 4

Broadcast protocol of node 105.

P10 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20
p) 1110 57 58 1156 7 25 7 120 28 712 105 68 13 33 11116 11371115
tEye 7T 7T 7T 7T 7T 5 4 6 7T 7T T 3 6 T T 5 T 7T 7 6

to121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3% 39 40 4]
p(i) 20 10724 25 12025 82123780 12 86 B0 51 113734 9T B5 T 40 A4l 180
t@WyT T T 6 2 7T 7T 5 7T 5 6 7T 6 6 75 6 7 5 4

t 142 43 44 45 46 47 4% 49 B0 51 52 53 54 55 56 57 58 5% 60 61 62
p(e) 4125 62 44 28765 66 50 105 50 51 B4 55 73 b5 190 57 Al 43 43RO
Mij6 5 6 7 6 6 6 6 2 5 7T 7 6 4 T 5 6 T 7T T 5

4 163 64 65 66 67 68 69 T0 TL 72 T3 T4 T5 76 TT TR 79 80 8L 82 83
p(x) 62 d6 66 113 127 50 68 88 80 73 120 73 120 123 76 195 80 95 83 113 G5
N7 7T 5 4 6 4 7T 7T 7T 7T 3 5 6 7 v 7 3 6 5 7

PB4 85 86 87 88 80 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
ple) 66 86 87 105 87 120 121 73 74 38 05 40 TI108 RO ®L 7R AT AETION
Wigr 7 5 4 6 6 7 6 6 7T 7T 6 7T 7T 6 T T 7T 7T 7 6

¢ | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 193 124 125 126
pl) - 105106 12316 02 &0 49 B0 67 68 37 6 &7 104 105 10643 1510030 31
tiyo s 7 7 6 7 4 7T 3 7 5 7 6 7T 7 1 6 6 4 7 6 7
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Broadeast protocol of node 106,

1 O 1 2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 17 18 19 20
Py 18 1121 98 89 6 07T ® 26 B 121010 13 106 69 33 34 11217 114 38
GNT o6 T T 7T T 6 5 4 6 6 7T T 8 7T 7T T &5 6 T 7
% 21 22 23 24 25 26 27 21020 30 31 32 33 34 35 36 37 38 39 40 4
pa) 116 21 41 25 26 121 26 20 124 31 13 87 51 52 114 85 116 56 38 3649
Wye v o7 7 6 2 7T 7 5 7T 5 7T 6 6 6 T 7T S5 6 T 5
% 42 43 44 45 46 47 48 40 B0 51 52 B3 B4 BS 50 57 B8 50 60 61 62
pU) 121 42 267 63 45 29 66 67 Sl 106 31 B2 RS RE RARETINTRR 4 60 44
Y4 7 o5 6 7T 6 6 T T 2 85 7T T 6 4 7T 5 6 6 7 6
i (33 64 65 66 67 68 690 VO 7L 72 T3 T4 75 U6 7T TR OTO 80 Rl 82 83
p(r] 81 63 47 67 114 13 BL 69 70 17 T4 U901 TAUEE TR VT o6 | 26 83 114
Wys 7 v 5 04 6 4 6 7T 7T 7T 3% 5 6 6 T T 8 3 6 5
i B4 O8h 86 87 &5 89 90 91 92 93 94 95 96 97 98 09 100 101 102 103 104
p(i) 83 67 87 88 106 88 120 12274 75 76 96 41 112 &0’ g2 08 9 8% 119
Wy7 6 ¢ 5 4 T T YT 6 T T T 6 T 7 o7ToT o vov.o7o7
1 105 106 107 108 100 110 111 112 113 114 115 116 117 118 119 120 121 122 123 194 125 126
p(i} 106 - 106 107 124 92 48 81 66 51 68 69 86 7 &8 105 106 107 44 13 62 31
(e o 5 v 7 7T T 4 7T 3 7T B T T 6 T 1 6 7T 4 7T 6
Broadcast protocol of node 107,
) O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
p() 55 19 113114 50 116 61 & 26 10 11 129771 106 107 108 71 72 73 114 2
tiy7 7 5 7T 6 7T 7T 7T 6 7T 6 2 7T 6 5 6 7T 7T 7 6 7
»Lw 21 22 23 24 25 26 27 2% 20 30 31 32 33 34 35 36 37 38 39 40 41
p(e) 76 T7T 227 4226 191 122719311 %613 14 51 89 34 91 36 56 118 119 42
(i) 7 6 7 6 7 4 7T T 4 7T 7T T T 6 T 5 T T T 7 7
i w:lﬂlwi% 44 45 46 47 48 49 B0 51 B2 B3 54 B5S 56 37 58 59 60 61 62
p(i) 121 122712344 47 29 66 104 113106 107 108 B3 7355 58 121 122 539 43 63
i) 5 5 5 6 7 6 5 7T T 4 6 5 7T 5 6 7T 6 4 7T 6 7
i ,f’L.,“ ~_(;53 64 65 66 67 68 69 TO TV T2 73 T4 7R 76 7T TR TO 80 81 82 W3
p(i) 81 65 66 11 66 69 51 52 89 73 O1 191 122 123 59 77 94 11196 113782
ti) 6 T 6 3 7T 7T 6 T 5 6 4 7 6 6 5 T 7T 7T 5 6 7
im,.. ﬁf{; 85 86 87 B8 89 90 91 92 93 94 95 06 97 98 90 100 101 102 103 104
p() 29 84 104 88 106 107 108 192 90 75 719573 95 4 43 44 115 102 84 48 11
s 7 6 7 s 407 3 7T T T 6 T T 7T T 7T 7T 6 7 5
] 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
1:;(~iv 106 3107 - 107 91 109 48 81 66 H1 36 53 86 71 &% 89 106 107 108 45 14 15
7T 2 0 3 6 7T 6 7 4 5 6 6 7 6 6 7 3 1 4 7 6 7
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0 1 2 3 4 ; 5 ? 8 0 10 11 12 13 14 15 16 17 18 19 20
ple) T10 56 20 114 105 60 117 629 27 11 12 {93 12 107 10R 100 797574 115
Wyt 7 7 5 7 6 7 7T T 6 7T 6 2 7T 6 &5 6 7T 7 7 6

do 120 22 28 24 25 26 27 28 20 30 31 32 33 34 85 36 37 3% 39 40 41
pli) 3 77 78 23 43 27 122 123712402 30 14 1552 90 35 02747 57 119120
tiyr 7 6 7 6 7 4 7T VT 4 T T T T 6 7 5 T T 7 7

i 142 43 44 45 46 AT 48 49 30 51 52 53 B4 55 56 BT 58 B9 G0 61 62
p(e} 43 122 1237124 45 48 30 67 105 114 107 1087109 54 74 B6 59 1227125760 1
7T 5 5 8 6 Y 6 5 7T 7T 4 6 5 F 5 6 T 6 4 7 6

i1 B3 064 65 66 67 68 69 TO 7L T2 T3 T4 TH M6 YT V& T9 RO Bl &2 83
pli) 64 82 66 67 12 67 70 52 B3 90 74 92 129713¥ 194607 TR 35 112 9 TI4
iyt o6 7 6 3 7T 7 6 T 5 6 4 7T 6 6 5 7T T T 5 6

i |84 B5 BG 87 B8 89 90 01 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i} 85 30 85 105 89 107 1087109 123702 76 126 3 06 5 44 45 1i6 1038 40
YT o5 7 6 v 5 4 7T 3 7T 7T 7T 6 7T T 7T T T T 6 7

i | 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
p(i} 12 107 108 - 10892 16 49 83 67 52 47 54 87 72 89 90 107 108100 46 15
t:(z')S7’203676?45(&67’6673147(5

Broadcast protocol of node 109.

i 10 1 2 83 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
pe) 1110 1184 11560 61 6 63 64 11 29 11 124 1316 10076 73 18 115
tiy6 v o7 7T 5 7T 6 7T 6 7T 6 4 7T 6 7T 6 2 T 6 T 7

G121 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
p(i) 22 U7 11842 1208 45 20 124 20 30 111 32716 34 01 35 117 118 41 "120
tyr 6 7T 7 7T 7T 7T 7T 2 6 7T 4 7T 5 T T 7T 7T 6 T 6

i 142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
pli) 60 44 45 124 47 29 66 104 32750 53 71 109 54 T10°36EG 128761 124 61
@y 7 6 3 6 5 7 T 5 T 7 6 4 6 T 7T 7T 6 5 4 7

i 163 64 65 66 67 68 69 TO 7L T2 73 74 75 76 7T T8 79 80 81 82 83
p(i) 45 82 47 81 66 115 68 15 16 54 01 74 93 75 124 70 &0 111 63 100 82
(@S 6 7 5 6 6 T T 4 7 4 T 6 7 7 6 &5 T b 7

i |84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104
p(i) 29 84 85 32 87 7L 91 109 110 124 937 126 1i1 4 80 100 45 1008110 11
(@3 6 7 6 T T 6 3 7 5 7 7T T 6 7 7 4 6 7T 7T 5

i1 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 1221 3124 125 126
p(i) 50 105 1227100 - 10016 97 84 67 &4 101 B4 71 10473 90 01 108 100 40 110
@6 7 7 6 0 5 8 7T 6 7T 4 7T 5 5 6 5 7 5 7 1 7 6
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Broadeast protocol of node 110,
ile o123 6 7T 8 9 10 1y 12 13 14 15 16 17 I8 19 20
125 1

p(i] 11094 95 2 97 116 24 100 101 102 11 104 30 31 5126 17 1o o 18 2
Miys 7 4 7T 7T 7T 6 7T 7T 6 7 6 7 6 5 6 7 5 5 T 6

o121 22023 24 25 20 27 28 29 30 31 42 33 34 35 36 37 38 39 40 41
p(i) 22 40 78 79 24 121 28 46 47 125 126 14 S8 113 U7 1§ 92 20 40 96 42
wyyrt 6 v 4 7 7T 7T 5 6 4 5 7T T T 6 6 T 7T 7T 3 7

¢ 142 43 44 45 46 47 48 49 B0 51 52 B3 B4 BS 3G BT B 50 60 61 62

ple] 24 42 123 46 125 126 30 31 11369 107 b4 109 0 55 58 40 77 61 70 125
wys 6 7 7T 3 4 6 T 6 T T 7T » 4 6 T B & 7T 6 7

i 163 64 65 66 67 68 69 0 7L 72 73 T4 TS 76 T YR 79 80 81 82 &3

p(i) 126 46 47 48 85 50 116 15 118 110 55 &6 03 77 95 125719679 11264 84
Wyt 6 v v T 7T 6 7T 6 7T T T 7T 7T % 6 % 7T 7 7T 7

P84 8BS 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104

p(i} 85 30 117 118 119 71 91 109 1100 05 126 05 79 43 6 101 46 47 102 119
Wiyye 5 7 7 6 7T 7T 6 6 6 6 2 7T 5 7 7 6 4 5 T 5

i1 105 106 107 108 100 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126

p() 10413 14 109110~ 0 97 2 35 36 10154 55 40 9 BR 59 98 20 110 110
iy v 1T 6 7T 4 0 7T 6 5 7T 7T 5 6 5 4 7T 6 7T 6 T 2 1
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