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Apéndice A: ]
Programa para Obtengao de Projeto Otimo de Esquema Vp

O programa em linguagem C, mostrado a seguir, fornece, para ¢y = 0,5, 1,0,
1,5, 2,0, 3,0, e 4,0, para hg = 0,10, 0,25 e 0,50, e para y* = 1,5, 2,0 e 3,0, o projeto

6timo de esquemas Vp, com obtencao das medidas de desempenho, em cada caso.

[ st st s s ke ke stesteste st s s e ste st st st s s ke skestesfeste st st sk sk stesteste st st s skttt stesteteololoskostostostetololokoskoskokostolok /

/* */
/* Programa para projeto étimo de esquemas Vp */
/* */

/***********************************************************/

#include <stdlib.h>
#include <time.h>
#include <stdio.h>
#include <math.h>
#include <stdarg.h>

#include <assert.h>

/***********************************************************/

/* Funcgbes auxiliares */

/*****k**k**k********k**k**k**k********k**k**k************************/

double FatTable[20];

static FILE* fout = NULL;

/*

Calcula o fatorial de n. Utiliza uma tabela de constantes
pré-calculada para numeros menores que 20.

*/

double fat (int n)

{

double val;
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if (n<20)

return FatTable[n];

val = FatTable[1l9];
for (int i=20; i<=n; i++)
val = val * 1i;

return val;

/*

Inicializa a tabela de fatoriais pré-calculados
*/

void init_fat (void)

{

int 1i;
FatTable[0] = 1;

for (i=1; i<20; i++)

FatTable[i] = 1 * FatTable[i-11;

/*

125

Retorna a probabilidade de uma varidvel aleatdria de Poisson

assumir um valor menor ou igual a "k".

k - Argumento para o qual a distribuig¢do de Poisson seré

avaliada.

theta - Media da distribuicdo de Poisson
*/
double dpoidf (int k, double theta)
{
int 1i;

double val = 0.0;

for (i=0; i<=k; i++)

val += (exp(-theta)*pow(theta,i)) / fat(i);

return val;
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/ *
Imprime os parédmetros recebidos no arquivo de saida e na tela
*/

void print (char* format, ...)
{

va_list list;

1if (! fout)
{
fout = fopen("resultado_vp.txt", "w");
if (! fout)
{
printf ("Erro abrindo arquivo de saida\n");

exit (-1);

va_start (list, format);
viprintf (fout, format, list);
fflush (fout);

vprintf (format, list);

va_end(list);

/***********************************************************/

/* Funcdes de calculo */

/***********************************************************/

#define P(a,b) pl(a)-1]1[(b)-1]

/*

Calcula as probabilidades de transigao

*/

void calprob (double 1scl, double lsal, double 1lsc2, double
lsa2, double mS, double mL, double cO,
double*rl,
double p[3]11[3])

double theta, a, b, c;
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int k;
theta = mS * c0;
k = (int) floor (lsal);

P(l1,1) = dpoidf (k,theta);

k = (int) floor(lscl);
P(1,2) = dpoidf(k,theta) - P(1,1);

theta = mL * cO0;

k = (int) floor (lsa2);

P(2,1) = dpoidf (k,theta);

k = (int) floor (lsc2);

P(2,2) = dpoidf(k,theta) - P(2,1);

P(1,3) =1 -P(1,1) - P(1,2);
P(2,3) =1 -P(2,1) — P(2,2);
= P(2,3) - P(1,3);
b =P(L,2) + P(2,1) + P(L,3) - P(2,3);
c = -P(2,1);

assert (a);

*rl = (b + sqrt(b*b-4*a*c))/(2*a);

/*

Calcula o valor de TMAF

*/

void tmaf (double p[3]1[3], double rl, double hL, double hS,

double* vtmaf)

double den, num;

den = (1-P(1,1))*(1-P(2,2))-P(1,2)*P(2,1);
num = ((1-P(2,2))*hL+P(1,2)*hS)*rl;
num = num + (P(2,1)*hL+(1-P(1,1))*hS)*(1-rl);

assert (den) ;

127
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*vtmaf = num/den;

/*
Calcula o valor de TES
*/
void tes (double lscl, double lsal, double lsc2, double lsa2,
double hL, double hS, double mS, double mL,
double cl, double rl, double* vtes)

double p[3]1[3];

double r2, s, sl, s2, num, den, theta;

int kj;

theta = mS * cl;

k = (int) floor(lsal);

P(1,1) = dpoidf (k,theta);

k = (int) floor(lscl);

P(1,2) = dpoidf (k,theta)-P(1,1);

theta = mL*cl;

k = (int) floor (lsa2);

P(2,1) = dpoidf (k,theta);

k = (int) floor (lsc2);

P(2,2) = dpoidf (k,theta)-P(2,1);

r2 = 1-rl;

s = rl1*hL+r2*hS;

sl = rl*hlL/s;

s2 = r2*hS/s;

den = (1-P(1,1))*(1-P(2,2))-P(1,2)*P(2,1);
num = ((1-P(2,2))*hL+P (1,2)*hS) *sl +

(P(2,1)*hL+(1-P(1,1))*hS) *s2;

assert (den) ;

*vtes = num/den- (sl*hL+s2*hS)/2.0;

/*

Efetua os cédlculos de TMAF e TES para os pardametros correntes
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*/

in

t calcula (double c0, double gama, double 1lscl, double 1sal,
double 1lsc2, double 1lsa2, double mS, double mL,
double hS, double* hL, double* vtes, double*
vtmaf, double tmaffp)

double pI[3]11[3];

double rl, mbarra;

double cl = c0 * gama;

calprob(lscl,lsal,lsc2,1sa2,mS,mL,c0,&rl,p);

assert (rl);

mbarra = rl*mS+(1l-rl) *mL;

/*

if (mbarra > 1.0)

return 0;

*hL=(1.0-(1.0-rl) *hS) /rl;

tmaf (p,rl, *hL, hS,vtmaf);

if (*vtmaf < tmaffp)

return 0;

tes(lscl,lsal, lsc2,1lsa2, *hL,hS,mS,mL,cl,rl,vtes);

return 1;

Rotina principal. Contém os loops para otimizacao.

*/

void main (void)

{

time_t t;

double c¢0, gama, 1lscl, lsal, 1lsc2, lsa2, mS, mnL,

hlL, hS, vtes, vtmaf;

double lscfp, alfa, tmaffp, beta, tesfp;
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double tes_minimo;
int k, 1lscli, 1lsclf, 1lsc2i, 1lsc2f;
/* Melhores resultados */

double blscl, blsal, blsc2, blsa2, bmS, bmL,
bhL, bhS, btes, btmaf;

130

/***********************************************************/

/* Parédmetros de entrada —-—- ALTERAR SOMENTE AQUI

*/

/***********************************************************/

/* Valores para c0, hS e gama */

double cO0_vet][] = {0.5, 1.0, 1.5, 2.0, 3.0, 4.0},
hS_vet [] = {0.1, 0.25, 0.5},
gama_vet[] = {1.5, 2.0, 3.0};

/* Discretizacdo de mS */

double mS_inicial = 0.1;
double mS_final = 0.9;
double mS_inc = 0.01;

/* Discretizacdo de mL */
double mL_inicial = 1.05;
5.00;

double mL_inc = 0.01;

double mL_final

/***********************************************************/

/* FIM Par@metros de entrada —-—- NAO ALTERAR MAIS

*/

/***********************************************************/

int num_cO = sizeof (cO_vet)/sizeof (double);
int num_hS = sizeof (hS_vet)/sizeof (double);
int num_gama = sizeof (gama_vet)/sizeof (double);
int num_mS =1 + (int) ((mS_final - mS_inicial)
int num_mL =1 + (int) ((mL_final - mL_inicial)

t = time (NULL) ;

print ("Inicio: %s\n\n", ctime(&t));

/ mS_inc);

/ mL_inc);
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init_fat ();

for (int i_c0=0; i_c0 < num_cO; i_cO++) // cO

{

print (" co GAMA* LSC1 LSAl LSC2 LSA2 MS"
" ML HS HL TES TMAF\n") ;

print("-—- —= = "
wo \nll) ;

cO0 = cO_vet[i_cO0];

for (int i_hS=0; i_hS<num_hS; i_hS++) // hS
{
hS = hS_vet[i_hS];

for (int i_gama=0; i_gama<num_gama; i_gama++) // gama
{

gama = gama_vet [i_gamal;

lscfp = 0.6195 + 1.00523*c0 + 2.983*sqgrt(c0);
k = (int) floor(lscfp);

alfa = 1.0 - dpoidf(k, cO0);

tmaffp = 1.0 / alfa;

beta = dpoidf (k, cO*gama);

tesfp = 1.0 / (l-beta) - 0.5;

tes_minimo = tesfp;

for (int i_mS=0; i_mS<num_mS; i_mS++) // mS
{

mS = mS_inicial + i_mS*mS_inc;
lscli =
(int) (0.6195+1.00523*mS*c0+2.983*sqgrt (mS*c0)) ;

lsclf = 1scli+2;

for(int i_lscl=lscli; i_1lscl<=lsclf; i_lscl++) //

1scl

lscl = i_1scl + 0.5;
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for(int i_1lsal=0;

lsal

i_lsal<i_1lscl; i_lsal++) //

lsal = i_1sal + 0.5;

for (int i_mL=0;

{

i_mL<num_mL; i_mL++) // mL

mL = mL_inicial + i_mL*mL_inc;

lsc2f = (int) (0.6195+1.00523*mL*c0+2.983 *

sgrt (mL*c0) ) ;
l1sc2i = (int) ((0.6195+1.00523*mL*c0+2.983 *

sgrt (mL*c0))-c0);

for(int i_lsc2=

i_lsc2++)

1sc2i; i_1lsc2<=1lsc2f;

lsc2 = i_1sc2 + 0.5;

for(int i_1lsa2=0; i_lsa2<i_1lsc2;

i_lsa2++)//1lsa2

{

lsa2 = i_1sa2 + 0.5;

if(!calcula(c0, gama, lscl, lsal, 1lsc2,

lsa2, mS, mL, hS, &hL, &vtes, &vtmaf,

tmaffp))

continue;

// Se resultado obtido melhor que o minimo

// até agora, armazena o resultado

if (vtes < tes_minimo)

{
blscl =
blsc2 =
blsal =
blsa2 =
bhL =
bhs =
bmS =
bmL =

1scl;
1sc2;
1lsal;
1lsaz2;
hi;
hsS;
mS;

mL;
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btes = vtes;
btmaf = vtmaf;
tes_minimo = vtes;

}
} // lsa2
} // 1lsc2
} // mL
} // lsal
} // lscl
} // mS

// Imprime o melhor resultado encontrado para estes
// valores de c0, hS e gama
print ("$5.2f %6.2f %7.2f %7.2f %7.2f %7.2f %7.3f
$7.3f %7.3f $7.3f %$7.2f %7.1f\n",
c0, gama, blscl, blsal, blsc2, blsa2, bmS, bml,
bhSs, bhL, btes, btmaf);

} // gama
print ("\n");
} // hS
print ("\n");
} // <0

t = time (NULL) ;
print ("\n\nFim: %s\n\n", ctime(&t));

fclose (fout) ;
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Apéndice B:

Programa para Simulacao dos Tempos até o Sinal obtidos
pelo Esquema VSI EWMA

O programa em linguagem C, mostrado a seguir, implementa as simulacdes
para obtencdo da média e do desvio-padrdo do tempo até o sinal, usando como
dados de entrada os valores de ¢y, ¢, A, LSA, LSC, hs e hy de esquemas

VSI EWMA.

#include
#include
#include
#include
#include

#include

<assert.h>
<time.h>
<stdio.h>
<stdlib.h>
<math.h>

"random.h"

long SimulationSeed = 0;

long N1;

/***********************************************************/

/* Parédmetros de entrada —-—- ALTERAR SOMENTE AQUI */

/***********************************************************/

PUC-RiIo - Certificacéo Digital N° 0016138/CA

long RUNS

100000;

double LAMBDA = 0.80;

long N2 = 10000;
double CO = 2.00;
double Cl1 = 3.00; /* gama = C1/CO */

double LSA = 2.08;

double LSC = 5.79;
double HL = 1.345;
double HS = 0.50;

/***********************************************************/

/* FIM Paradmetros de entrada —-- NAO ALTERAR MAIS */

/*****k**k**k********k**k**k**k********k**k**k************************/
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double CalculaTs (double* Z, double* h)
{

long i, 3;

long c;

double Tsf = 0.0;

double Q;

int serie_invalida = 1;

/* Gerar N1 valores de Ci, onde C ~ Poisson(CO) e calcular Zi;
i=1, .., N1; se algum Zi > LSC, descarta a série

*/

Z[0] = CO;

while (serie_invalida)
{
serie_invalida = 0;
for (i=1; i<=N1; i++)
{

c = RandomPoisson (CO) ;

Z[i] = (1.0-LAMBDA)*Z[i-1] + LAMBDA*c;
if(Z[i] > LSC)
serie_invalida = 1;

}

/* Célculo de h[l..N1] */
for (j=1; J<=N1; j++)
{

if (2[j-1] <= LSA)

h[j] = HL;
else
h[j] = HS;
}
/* Gerar valores de Ci agora com Ci ~ Poisson (Cl) e calcular

Zi; 1 = N1+1 até sinal; até ocorréncia de um sinal (ou até
gerar N2 valores); Calcula também os valores para hi
correspondentes
*/
for (J=N1+1; J<=N1+N2; J++)
{
c = RandomPoisson (Cl);
Z[3j] = (1.0-LAMBDA) *Z[j-1] + LAMBDA*cC;
if(Z[Jj-1] <= LSA)
h[j] = HL;
else 1f(Z[3-
h{j] =
else
{
h{j] = -1; /* SINAL */
break;

}

[J-1] < LSC)
HS;

}
printf("%d - ", Jj-N1);
assert (j<=N1+N2); /* Passou pelos N2 elementos sem sinal */

/* Célculo de TSf*/
for (j=N1+1; h[j]l!=-1; J++)
Tsf += h[j];

/* Calcula Ts */
Q = RandomUniform() * h[N1+1];
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return Tsf - Q;

}

void RunSimulation (void)
{

double* Z7Z;

double* h;

double* Ts;

long i;

double mean;

double stddev;

N1 = (long)ceil (log(0.01)/(2*1log(1.0-LAMBDA)));

/* Aloca vetores (vetores com um elemento a mais para serem
indexados a partir de 1 e nédo de 0)

*/

7 = (double*)malloc ((N1+N2+1) *sizeof (double));
assert (z2);

h = (double*)malloc ((N1+N2+1) *sizeof (double));
assert (h);

Ts = (double*)malloc ((RUNS+1) *sizeof (double));

assert (Ts);

/* Loop de simulacdo para cédlculo de TS */
for (i=1; 1<=RUNS; 1i++)
{

Ts[i] = CalculaTs(Z, h);
printf ("Ts[%d] = %g\n", i, Ts[i]);

}

/* Calcula média e desvio-padrdo dos TS */
mean = 0.0;
for (i=1; 1<=RUNS; 1i++)
mean += Ts[1];
mean = mean / RUNS;

stddev = 0.0;
for (i=1; 1<=RUNS; i++)

stddev += (Ts[i]-mean)* (Ts[i]-mean);
stddev = sqgrt (stddev / RUNS) ;

printf ("N1 = %d\n",N1);

printf ("Média %g\n", mean);
printf ("Desvio-padrdo = %$g\n", stddev);

/* Libera memdria */
free (Z2);

free (h);

free(Ts);

int main (int argc, char* argv([])
{
time_t t;

RandomInit (SimulationSeed) ;
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t = time (NULL) ;
printf ("Inicio da Simulacdo: %s\n", ctime (&t));

RunSimulation();

t = time (NULL) ;
printf ("Final da Simulacdo: %$s\n\n", ctime(&t));

system ("pause");
return 0;
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