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Texct nporpamu MDA 3 ¢pyskiismu genMDAmatrix Ta genMDA1

function [kR, ind, kB] = MDAl (Nodes, m, M)
if nargin < 3, M = 100; end;
if nargin < 2, m = 20; end;
if nargin < 1, Nodes = 4096; end;
k = zeros (Nodes, 1) kA = k; kR = k;
kR1 = k; kR2 = k;
for i = 1:M
[k, k1] = genMDAmatrix (Nodes,m) ;
3 k = genMDAl (Nodes, m) ;

kA = kA + k;

kR = kR + sort (k, 'descend') ;

kR1 = kRl + sort(kl, 'descend');
kR2 = kR2 + sort (k-kl, 'descend'):;

end

kA = kA / M;
kR = kR / M;
kR1 = kR1 / M;
kR2 = kR2 / M;

n = 1l:Nodes;

last = find(kR > m+0.5, 1,'last');
ind = (m+2 : last)';

kB = kR (ind) ;
fresult = fit(ind, kB, 'powerl"');

coef = coeffvalues (fresult);
pred = feval (fresult,n);

Npow = logZ2(ind) ;

Ntot = log2(n);

nind = [l:m+1, last+l : Nodes];

Ntail= log2 (nind) ;
figure (1) ;plot (Npow,log2 (kA (ind)), 'o',Ntail, log2 (kA (nind)), ...

'o', Ntot,log2(pred),'-"'"); grid on;
xlabel ('log 2 (Age)'); ylabel('log 2 (Degree)');
title(['m = ',num2str(m), ' \beta = ',num2str(-coef(2))]);
figure (2);plot (Npow, log2 (kR(ind)), 'o',Ntail, log2 (kR(nind)), ...
'o', Ntot,log2(pred),'-"); grid on;
xlabel ('"log 2 (Range)'); ylabel('log 2 (Degree)');
title(['m = ',num2str(m), ' \beta = ',num2str(-coef(2))1]1):;
figure(3); loglog(n,kR1l,'o', n,kR2,'0o', n,pred,'-"); grid on;
xlabel ('log 2 (Range)'); ylabel('log 2 (Degree)');
title(['m = ',num2str(m), ' \beta = ',num2str(-coef(2))1);
end
function [k, kl] = genMDAmatrix (Nodes, m)
nd = m + 1;
x = zeros (Nodes) ;
k = zeros (Nodes, 1) ;
n = 1:n0;
x(n,n) =1 - eye(n0);

k(n) = m;



for n = n0:Nodes-1
if n == Nodes/2, k1l = k; end;
med = 1 + floor(rand(l) *n);
ind randperm (k (med) ) ;
nei find(x(:,med)):;
nei = nei(ind(l:m));
x (n+1l, nei) 1;
X (nei,n+1l) = 1;
k(nei) = k(nei) + 1;
k(n+1) m;

end;
end

o°

o\

function k = genMDAl (Nodes, m)
nd = m + 1;
f = (sqrt(5)-1)/2;
avSize = floor (m” (1-f) *Nodes"f) ;
X = zeros (Nodes, avSize);
k = zeros (Nodes, 1) ;
for n = 1:n0
arr = [1l:n-1, n+1:n07];
x(n,l:m) = arr;
end
k(1:n0) = m;
for n = n0:Nodes-1
med = 1 + floor (rand(1l) *n);
ind = randperm(k (med))

4

nei = x(med,ind(l:m));
k(nei) = k(nei) + 1;
for i = nei

Xx(i,k(i)) = n + 1;
end
k(n+l) = m;
x(n+l,1l:m) = nei;

end;
end
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Tekct ¢pynkiii MDA2

function MDA2 (Nodes, M)

if nargin < 2, M = 100; end;

if nargin < 1, Nodes = 4096; end;

k = zeros (Nodes, 1); kA = k; kR = k;
mMas = [1:5,8,10,12,15,20,30,50,100];

nM = numel (mMas) ;

mArr = zeros (M, nM);

beta = mArr;

for 3 = 1:nM
m = mMas (]);
for i = 1:M

kA = genMDAmatrix (Nodes,m) ;

kR = sort (kA, '"descend');

last = flnd(kR > m+0.5, 1, 'last');

ind = (m+2 : last)'

kB = kR (ind) ;

if numel (ind) > 2
fresult = fit(ind, kB, "powerl');
coef = coeffvalues (fresult);
beta(i,j) = -coef(2);
mArr (i, j) = m;

end

end
end
betAve = mean (beta);
betMed = median (beta);
figure(l); semilogx (mArr,beta, 'ob',mMas,betAve, 'x-r',
mMas,betMed, "+-m'); grid on;
xlabel ('m'); ylabel ('\beta');
title(['"Nodes = ', num2str (Nodes), ' ens = ',num2str(M)]);
set (gca, 'XTick',mMas, 'XMinorGrid', 'off', 'XMinorTick"', 'off");
gam = 1 + 1./beta;
gamHas = 3*(1-0.43531*exp (-0.11*mMas)) ;
figure(2); semilogx (mArr,gam, 'ob', mMas,median (gam),'+-m', ...
mMas, gamHas, 'x-k'); grid on;
xlabel ('m'); ylabel('\gamma = 1 + 1/\beta');
title(['"Nodes = ', num2str (Nodes), ' ens = ',num2str(M)]);
set (gca, 'XTick',mMas, 'XMinorGrid', 'off', "XMinorTick"', 'off');
end
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ITo3nauenus HaiimenyBanHs Hon. BimomMocTi
TeKCTOBiI TOKyMEHTH
IlosicHrOBaIbHA 3amKcKa 66¢.
[Ipe3enTaniitni MaTepianu (ciaim) 20

Cnaiin 1 TuTynbHUN Cllaiin
Crnaiig 2 006'eKT, MpeIMeT, MeTa TOCIIIKCHb
Caiin 3 Cxutaai Mepexi
Craiin 4 TUIOBI PO3MOALIH BY3J1iB MEPEXKIi 32 CTYNECHSIMHU
Cnaiin 5 [TpaBusI0 npueTHAHHS HOBHUX BY3JiB
Cnain 6 [Tpuknaay npaBuIl PUETHAHHS
Craiin 7 EBouroris nepesa bapabamri-Ans6ept
Crnaiin 8 JlepeBo bapabari-Ans6epr, po3noain FOmna-
CaiimoHa
Cnaiig 9 ITocTanoBKa 3a/a4i 1OCIHIHKEHHS
Cnaiig 10 Mopenb npueaHaHHS 3a TOCEPETHULITBOM
(MDA)
Cnaiin 11 [TopiBusiHHS npaBui npuenHanis BA ta MDA
y pa3i m=1
Cnaiig 12 EBomtonist mepexxi MDA y pazi m=1
Cnaiig 13 EBomtonist mepexxi MDA y pazi m=2
Cnaiin 14 MaremaTuyHe O4iKyBaHHS CTYIIEHIB BY3JIiB Y
MDA -moneni
Cnaiin 15 brok-cxemu anropuTMiB QyHKIIN
Craiin 16 PaHroBMIi PO3IO/ILT BY3JIiB 32 CTYNIEHSMU NPU
m=1
Cnaiin 17 PanroBuii po3noia By3JiB 3a CTYNEHSIMU IPU
m=>5
Coraiin 18 Po3monin By3:miB 3a BikoM ipu m=100
Craiig 19 3aJ1eKHICTh MOKa3HUKA CKEHIIIHTY YaCTOTHOT'O
[PO3MOALTY CTYNEHIB BY3J1iB BiJl KEPYIOUOTO
mapamerpa m
Cnaiig 20 BucHOBKH
HPB.BI./Ime a [Tinm. [data
1HIIIaTH.
Po3poouB |[Uepnitok A.C. MojemoBanHs Ta ananis moneneit | LLH®P rpymi Ko manp./crert.
[Tepesipus ['BosmHCHKHi A.M. MEpEIK, KEPOBAHUX MPABUIIOM CIlIIIm-18-3 122
H.xoHTp. NpUEIHAHHS, 3aCHOBAaHUM Ha XHYPE
3aTB. dinaros B.O. [OCEPEHUIITBI kageapa III




