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El proposito de este programa es dado un conjunto de puntos encontrar una funcidn
que mejor se ajuste a dichos puntos con los modelos:

-Lineal

—Parabdlico

—Cubico

-Exponencial

-Potencia

-Crecimiento

*% % **VARIABLES DE ENTRADA***x

npunt : tipo entero. Almacena la cantidad de parejas
dan al programa para llevar acabo su ajuste.

denadas que se le

Se almacenan los valores
an al programa para llevar

xdat : tipo apuntador flotante de doble precisio
de x de las parejas ordenadas que se le
a cabo su ajuste.

ydat : tipo apuntador flotante de doble prgcision. Se almacenan los valores
de y de las parejas ordenadas que ge le dan al programa para llevar
a cabo su ajuste.

Xints : tipo apuntador flotante de dople precision. Almacena los valores para
los pronésticos que se encuefitran dentro del rango de valores de los
puntos xdat.

Xextinf : tipo flotante de doble
que se encuentra por

recision. Almacena el valor para el prondstico
ebajo del rango de valores de los puntos xdat.

Xextsup : tipo fl dofle precisidn. Almacena el valor para el prondstico
pfr encima del rango de valores de los puntos xdat.

Yints : tipo tante de doble precision. Almacena los valores de los
pronojsticos encontrados al evaluar los Xints en el modelo.

Yextinf : tjpo flotante de doble precision. Almacena el valor del prondstico
ncontrado al evaluar Xextinf en el modelo.
Yextsup ipo flotante de doble precision. Almacena el valor del pronodstico
encontrado al evaluar Xextsup en el modelo.

** %% *VARIABLES DE SALIDA*****

Sumx : tipo apuntador flotante de doble precisidn. Sumx[i] representa la suma
de las x a la i-ésima potencia.

x : tipo apuntador a apuntador de doble precision. Es una matriz donde cada fila
tendra npunt valores que indica la cantidad de puntos. El primer indice indica
la potencia de x; el segundo, el punto de los npunts que se elevara a dicha
potencia, e.g., x[2][i] significa que el punto i se elevarda al cuadrado.

XNy : tipo apuntador flotante de doble precision. Aqui se guardaran los valores de
Xxi*N*yi para el i-ésimo punto, con N = 1,2,3, i.e., xy,x2y,x3y

SumxNy: tipo flotante de doble precision. Aqui se guardaran las sumas de las xNy,
con N =1,2,3, i.e., Sumxy, Sumx2y, Sumx3y.
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Sumy : tipo flotante de doble precision. Almacena las sumas de los puntos y.

ymed
a : tip
de

Sr 2 Ei
cu

St o £
cu

YY ¢ £
y

deltaN

betaN

stdDev

desEst

coefdet :

coefcor

*****VARTABLES INTE

valores indepe

A: tipo
para
y:
depe

X: tipo

de 1

Z: tipo
vari

W: tipo

tipo flotante de doble precision. Almacena el valor de la media aritmetica
de los puntos y.

o apuntador flotante de doble precision. Se usa para almacenar los valores
a0, al, a2 y a3, dependiendo del modelo que se use.

po flotante de doble precision. Almacena las sumas de las diferencias al
adrado de los puntos originales y los puntos encontrados con el modelo.

po flotante de doble precision. Almacena las sumas dg/ias diferencias al
adrado de los puntos originales y la media aritmetiga, i.e., ymed.

os valores calculados de
atos originales.

po apuntador flotante de doble precision. Guarda
del modelo encontrado para cada punto i de los

tipo apuntador flotante de doble precisié Vectores donde
se guardaran las diferencias(N=1,i.e., dgflta) y diferencias
al cuadrado (N=2,i.e., delta2) de los ntos originales y

los puntos encontrados con el modelo.

tipo apuntador flotante de doble pr
diferencias (N=1,i.e., beta) y dife
los puntos originales y la media

ision. Vectores donde se guardaran las
ncias al cuadrado(N=2,i.e., betal) de
itmetica, i.e. ymed.

tipo flotante de doble precisi Almacena la desviacion estandar.

tipo flotante de dob ishon. Almacena la desviacion del estimado.
Almacena el coeficiente de determinacicdn

tipo flotante gde doble precision. Almacena el coeficiente de correlacion.

DIAS***Q*
apuntador apuntador de doble precision. Almacena los coeficientes y
ientes del sistema de ecns que se le pasara al método gauss
os valores de a0,al y en su caso a2, en el modelo dador por
a2x"2 + a3x"3 donde los valores de a2 y a3 pueden ser 0

el tipo de modelo.

calcular
a0 + alx
ndiendo

apuntfdor de doble precision. Almacena copias de los valores de 'x'

as payejas ordenadas que se le dan a la funcién Lineal para llevar a

a de doble precisidén. Almacena copias de los valores de 'y'
a j ordenadas que se le dan a la funcién Lineal para llevar a

apuntador de doble precisidn. Almacena los valores linealizados de las
ables 'y' de entrada que se usan antes de pasarse a la funcion Lineal.

apuntador de doble precisidn. Almacena los valores linealizados de las

variables 'x' de entrada que se usan antes de pasarse a la funcion Lineal.

i: tipo

entero. Indicador del numero de fila o columna de un arreglo o matriz

y variable para llevar la cuenta del i-ésimo punto.

j: tipo

entero. Indicador del numero de fila o columna de un arreglo o matriz

y variable para llevar la cuenta del i-ésimo punto.

modType

: tipo char. Variable que se pasa a la funcién lineal que indica el
tipo de modelo que se va a encontrar; dénde s - lineal estandar,
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e - exponencial, p - potencias y c - crecimiento.

fptrl: tipo apuntador

a los datos de
fptr2: tipo apuntador
a los datos de

*/

#include
$include
#include
#include

<stdio.h>
<stdlib.h>
<math.h>
"Gauss.h"

double *

void Parabolico(int npunt,

Funcion gue reallza
void Cubico (int npunt,

void Potenéias(int npunt, double

Tue realil

void Exponencial (int

3

void Crecimiento (int npunt, double *

1dl 1 OF 1€ varl
FILE * fptrl, *fptr2;

] gque realiza el a e lineal
Lineal (int npunt, double * X, double 'Y, ch‘:/:::://

npunt, double

a estructura de datos de tipo archivo.
entrada.

a estructura de datos de tipo archivo. Hace

salida.

ah

e);
double * xdat, double *ydat)}
cubico
xdat, double *ydat); ////////

==/

double *
on moae

* xdat, doubli *ydat) ;

onencla

* xdat,

— 1 e .-(-:.:!;
double *ydat);

4 mient

xdat, double *ydat);

m

ibles globales

double Xextinf, Xextsup, Yextinf, Yextsup;

double stdDev, desEst, coefdet, coefcor;

double *Xints,*Yints, * xdat, * ydat;

int npunt;

int main () (
Xints = (double *) malloc (sizeof (double) ") ;
Yints = (double *) malloc (sizeof (double) *3) ;
fptrl = fopen("Entrada.dat","r+");
fptr2 = fopen("Resultados.dat","w+");
fscanf (fptrl, "%d",&npunt);
xdat = (double *) malloc (sizeof (do e) * (npunt+l));
ydat = (double *) malloc (sizeof (d le) *npunt+1) ;
fscanf (fptrl, "%*c");

for (int i=1; i<=npunt; i++)

fscanf (fptrl,

Lectura de los prc

je 1

e 1

1€ e mue

fscanf (fptrl, "$*c%*[~0-9] %1£f",
fscanf (fptrl, "$*c%*[~0-9]%1£f",

los x de muestre

fscanf (fptrl, "$*c¥*c%*[*\n] $*c¥*["0-9

for (int i=0;i<=2;i++)
fscanf (fptrl, "$1£",

stre

e

"$1f%1f%$*c”, &xdat[i &ydat[i]);

Ju t lent iel rang de valore

&Xints([i])

Jue

&Xextinf)
&Xextsu

Hace referencia

referencia



199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
2514
255
256
257
258
259
260
261
262
263
264

Lineal (npunt, xdat, ydat, ' ');
Exponencial(npunt,xdat,ydat);
Parabolico (npunt, xdat, ydat) ;
Potencias (npunt, xdat, ydat) ;
Crecimiento (npunt, xdat, yd
Cubico (npunt, xdat, ydat) ;

}

|

double * Lineal (int npunt, double * X, double *Y, char modType) |

Mar

double ** A;

(

1

A = (double **) malloc ((
for (int i=1; i<=2; i++)

A(i]-;
i¢

1¢

double * Sumxr= (double *

Sumx (1]

1¢

double
x[1l] =
x[2) =
double
double

for (int i¥1; i<=npunt; i++){

(double *) malloc

{

Sumx([2] = 0.;

** x = (double **)

(double *)

(double *) malloc(
*xy = (double *) malloc(sizeof (double) * (npunt+l));

Sumxy = 0., Sumy =

x[1][i] = X[i];
x[2][i] = pow(X[i],2)
xyl[i]

Sumx[1] += x[1][i];
sumx[2] += x[2][i];
Sumydat += ydat[i];
Sumxdat += xdat[i]
Sumy += Y[i];

= X[i] * Y[i];

Sumxy += xylil;

)

double ymed;
Sumydat / (double)npunf;

ymed =

A[l][1]

All] (2]

A[2]([2]

All]13]

A[2]([3]
. Tt

]

double *a

au

npunt;
A[2][1]
Sumx|[2];
Sumy;
Sumxy;
rdara

- (double *) malloc(3*sizeof (double));

a = Gauss(Z2,A);

double * YY = (double *)
Sr=0., St=0.;

* 22 = (double *)
delta = (double

double
double
double
double
double
double

for (int i=1;i<=npunt?}

*

*
L
*

delta2 = (double *

beta = (double *

beta2 = (doubl

|

]

3) *sizeof (double));

i, y )
((4) *sizeof (double) ) ;
1 1 3
umx[0]. Tamt

) malloc(si:oof(dbublo) * 3);
= %l 1 v x[2]. Por pract idad,

malloc (sizeof (double) *3);

malloc (sizeof (double) * (npunt+l));

sizeof (double) * (npunt+l));

0., Sumydat = 0.0, Sumxdat = 0.0;

Sumx [1]

1

malloc (sizeoffdouble) * (npunt+1));

malloc (sieof (double) * (npunt+1));

*) mallgc (sizeof (double) * (npunt+l));
loc (sizeof (double) * (npunt+l1));
malloc (sizeof (double) * (npunt+l));
*) malloc (sizeof (double) * (npunt+l));

i++) |



265 zz[i] = a[l] + al2]* x[1][i];

266 switch (modType) |

267 case ' ': YY[i] = 2Z[i]; break; .

268 case '~ ': YY[i] = exp(2Z[i]); break;

269 case ':': YY[i] = pow(10,2Z[{]); break;

270 case '': YY[i] = 1. / 2Z ; break;

271 }

272 delta(i] = ydat(i] - H

273 delta2([i] = deltali]deltali];

274 beta[i] = ydat[1] ymed;

275 beta2[i] = beta * betalil];

276 Sr += deltaZ j

277 St += beta2l[i];

278 Dependiendo del modelo, se imprimen los resultados apropiad
279 switch (modType) {

280 case ' ':

281 if (i==1)(

282 for (int i=1;i<=84;i++)|{

283 if(i!=42 ) /

284 fprintf (fptr2,"-"); /

285 else

286 fprintf (fptr2, "MODELO LINEAL")

287 }

288 fprintf(fptrZ,"\n\n )i

289 il s encabezad las g mnas a imprimiz
290 fprintf(fptrZ '%63%73%83%125%95%105% s%lBs%lOs%lBs'
291 "punto ", "X","Y","X2",6 "XYy","zz","De)ta",

292 'Delta’" "Beta", "Beta?\n");

293 m mir linea divisorias

294 £or(int i=1; i<=96;i++)

295 fprintf (fptr2,"_");

296 }

297 fprintf (fptr2, "\n%-6d| %4.31 %$5.41f| $7.61f|"

298 " 37 61f| %7.61f| %9.61f| %9.61f] %9.61f| %9.61f|"

299 , i, X[i1,Y[i],x(2)(dil,xy(if,22[i],

300 delta[i],delta2[i],beta[i]lfbeta2[i]);

301 if (i==npunt) {

302 /Imprimir linea diviso

303 fpr1ntf(fptr2 *\n");

304 for (int i=1;i<=96;i++)

305 fprintf (fptr2, "2?")

306 Impresidr ¢ 1 ¥ . edia, coeficientes del T lelo,
307 y 21 model id

308 fprintf (fpt 6.21f| %6.41f| %8.51f| %8.61f|"

309 " %8s| 1f| %$11s %7.61f|","Sumas:",Sumx[1],
310 Sumy, Supfx (2], Sumxy, "", "Sr = ",Sr ,"St = ",5t);

311 fprint £ (fptr2, "\n\nYmedia = $1f\n\na0 = %.41f, al = %.41f"
312 "\nYn******MODELO LINEAL******\nYy = %.41f %+.41fx \n\n®*,
313 ymgd,all],a[2],all],al2]);

314 }

315 FIt E 's' (! EAL)

316

317 '3

318 (i==1) (

319 for (int i=1;i<=103;i++)(

320 if(i!=51 )

321 fprintf (fptr2, "-");

322 else

323 fprintf (fptr2, "MODELO EXPONENCIAL") ;

324 }

325 fprlntf(fptrz,'\n\n )

326 riben los ~abezados de 13 olumnas a imprimir
327 fprlntf(fptrZ,”%65%75%83%125%115%115%115%105&115%135%105%143”
328 "punto ", "X","Y","Z = 1ln(Y)","X2", WXZ™, "22",% YY", *Delta"™;
329 “Delta’","Beta',"Beta’\n");

330 Imprimir linea divisoria
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for(int i=1; i<=120;i++)
fprintf (fptr2,"_");
)
fprintf (fptr2, "\n%-6d| %4.31f| %5.41f] %7. 61f| %7.61£f| %7.61f|"
" $7.61f| $7.61Ff| %9.61f| %9.61f| %9.61f| %9.61f|"
i, X[il,ydat[i],Y(i],x[2) (i), xy[i],22[1i],¥Y[i], delta[i],
delta2([i],.betai],beta2[i]);
if (i==npunt) |
Imprimir linea divi
fprintf (fptr2, "\n");
for (int i=1;i<=120;i++)
fprlntf(fptrZ,"?“)-

Impresidn de sumas

T NCC
e 1CC

fprlntf(fptrz,"\n
" $8s| %10s %6.

Sumydat, Sumy, S
fprintf (fptr2
"\n\ntiﬁ*t*
ymed,all],

nr

1%6 21f| %6.41f| %6.51f] %8.51f| %8.61f|"
1f] %11ls %7.61f|","Sumas:",Sumx([1],
[2]),Sumxy, *","Sr = ",Sr ,"St = ",5t);
"\n\nYmedia = %1f\n\na0 = %.41f, al = %.41f"
DELO LINEALIZADO******\n7Z = %.41f %+.41fx \n\n",

)

break; E 'e' (M A AL)
case | ':
if (i==1) | /
for (int i=1;i<=113;i++){ /
if(i!=56 )
fprintf (fptr2,"-");
else

fprint f (fptr2, "MODELO DE POTENCIAS");
}
fprlntf(fptrz,'\n\n )
e e ] ! ! e 1IMnNeé 3 imprin
fprlntf(fptrz '%65%75%85%125%11 %115%105%115"
"311s%$11s%13s%10s%14s", "Punto A, "X","Y", "W = log(X)",
"Z = log(Y)","W’",'WZ“,"ZZ"," Y","Delta",
"Delta","Beta“,"Beta’\n");
Imprimir linea divi
for(int i=1; i<=131;i++)
fprintf (fptr2,"_");
}
fprintf (fptr2, "\n%-6d| %4.
" $9.61f| %¥7.61f| %9.
i, xdat|[i],ydat[i],X
delta[i],delta2[i]
if (i==npunt) {
Imprimiz

fprlntf(fpt

£l %5.41f| %9.61f| %6.61f| %6.61f|"
£l %9.61f| %9.61f| %9.61f| %9.61f|",
1, Y[i1,x(2) [11,xy(4],22Z(i],YY[4i],
eta[i],beta2[i]);

2,"\n");
1;i<=131;i++)
f(fptr2,"2%);
fprintf (fptr2, "\n%s|%6.21f| %6.41f] %6.51f| %8.51f|"

" 38.91Ff] %$9.61f|%21s| %10s %6.61f| %1l1ls %7.61f|",

"Sumals: ", Sumxdat, Sumydat,Sumx[1],Sumy, Sumx[2],

ww %Sy = ",Sr ,"St = ",5t);

fprAntf (fptr2, "\n\n¥Ymedia = %1f\n\nal0 = %.41f, al = $.41£F"
"\A\n******MODELO LINEALIZADO******\nZ $.41f %+.41fx \n\n",
ymed,a(l],a(2],a[l],al2]);

)
break; //FIN CASE 'p' (MODELO DE POTENCIAS

case s
if (i==1)1{
for (int i=1;i<=111;i++)(
if(i'!=56 )
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fprintf (fptr2,"-");

else

fprintf (fptr2, "MODELO DE CRECIMIENTO");

}

fprintf (fptr2, "\n\n");

e riben
fprintf (fptr2,
"$11s%11s%13s%

el =Lo ] olumnas a

$85%125%115%115%10s%11s"
4s"

"$6s%
10s

’
"Punto ", "X","Y"/"V = 1/X","2 = 1/y","v",

}
fprintf (fptr2, "\n%

", "Beta?\n");
41V _

i<=131;i++)

'H_ﬂ);

-6d| %$4.31f| %5.41f| %9.61f| %6.61f| %6.61f|"

" 39.61F| %10.61f| %9.61f| %9.61f| %9.61f] %9.61f| %9.61f(",
i, xdat[il,ydat[i].X[i],Yli],XIZI [i].XY[i].ZZ[i]:YY[i].
delta[i),delta2([i),beta(i],beta2(i]);

if (i==npunt) |
Imprimir lin

fprintf (fptr2,

for (int i=1;i<=131;
fprintf (fptr2,

mpresi des

Yy el model
fprintf (fptr
" $9.61f|%2¥s|
Sumydat, Syfux [1

break; FIN CASE '

)

-1 e impresic 1 ies
stdDev sqrt (St/ (npunt-1));
desEst = sqrt (Sr/(npunt-2));
fprintf (fptr2, "Desviacidén del

"Desviacién estandar = %.61
impresion de coeficients

coefdet= (St-Sr)/St;
coefcor= sqrt (coefdet);
fprintf (fptr2,

alcul e 1mpres
switch (modType) |
case ' ': MODELO LINEAL
for (int i=0; i<=2; i+F)
{

Yints[i] = al

2a alvls

107 e desviaclic

"Coeficiente de Dete
"Coeficiente de Co

"\n");

ymedia oeficientes del model

gficontra

"\n%s|%6.21f| %6.41f| %6.51f| %8.51f| %8.51f|"
%$10s %6.61f| %11s %7.61f|","Sumas:", Sumxdat,

],Sumy, Sumx(2],Sumxy, "","Sr = ",Sr ,"St = ",St);

"\n\nYmedia = %1f\n\na0 = %.41f, al = %.41f"

>' (MODELO DE CRECIMIENTO

estimado =
, desEst, stdDev);

erminacion Y rrela

inacién = %$.61f, "
elacién = %.61f\n\n", coefdet, coefcor);

e ] exponencial,

+ al[2]*Xints([i];

fprintf (fptr2, "Xint [$d] = %.31f, Yint[%d] = %.41f\n",

i+ Xints(i), Yints[i],

}
Yextinf = 1] + a[2]*Xextinf
Yextsup = all]

break; //FIN CASE 's' (MODEI

i+l );

;

+ al2] *Xextsup;
fprintf (fptr2, "Xextinf = %.31f, Yextinf
fprintf (fptr2, "Xextsup = %.31f, Yextsup

$.41£f\n", Xextinf, Yextinf);
%.41f\n\n", Xextsup, Yextsup);

NEAL)



463 case ' ': MODELO EXPONENCIAL
464 DADA LA ECN: Y = Ae”(Bx), se calculan los valores de A

465 para obtener el modelo exponencial y se guardan en el

466 tal que all] = A (2] B

467 fprlntf(fptrz "\nY = Ae (Bx)\nTenemos que: \na0 = 1ln(A) = %.61f ? "
468 "A = e*al = e”(%$.61f) =%.61f\nal = B = $.61f\n\n"

469 .alll.a[ll,exxa(a[ll). 2]);

470 all] = explall]); SE ENA E QEFIC N all

471 al2]; EL COEFICIENTE ENA[2)

472 fprintf (fptr2, "‘**'MODELO EXP NCIAL*****\nYy = "

473 "$+.61fe”%.61fxY,a(l],al2]);

474 fprintf (fptr2, "\n\nPRONOSTIZ0S:\n");

475 for(int i=0; i<=2; i++)

476 {

477 Yints[i] = a[l]*e af2]*Xints([i]);

478 fprintf (fptr2, "Xi [%$d] = %.31f, Yint[%d] = %.41f\n",

479 i+l s[i]), Yints[i], i+l );

480 }

481 Yextinf = a[l]*exXp(a[2]*Xextinf);

482 Yextsup = a[l]*éxp(al[2]*Xextsup);

483 fprintf (fptr2, = %.31f, Yextinf = %.41f\n",Xextinf, Yextinf);
484 fprlntf(fptrz,'Xextsup %$.31f, Yextsup = %.41f\n\n",Xextsup, Yextsup);
485 break; //FIN CASE 'e' (MODELO EXPONENCIAIL

486

487

488 "IA

489 = AxX"B, = 1lcula e Y

490 Y obtener el modelo exponencilal ilan en el vector

491 tal que afl] = Ay al2] =B

492 fprlntf(fptrz,'\nY = Ax"B\nTenemos que: \nal0 = log(A) = %.61f 2?2 "
493 "A = 10%a0 = 10°(%.61f) = %$.61f\nal = B = %.61f\n\n"
494 ,alll, a[l],po 10,alll),al2]);

495 all] = pow(lO,a[l]), > MACENA EI I TENTE A EN a([l]

496 a2 EL COEFICIENTE B ESTA 3

497 fprintf (fptr2, "‘*“‘MOD o} DE POTENCIAS"'**\nY ="

498 "$+.61fx/%.61f",a[l],al2]);

499 fprintf (£ptr2, "\n\nPRONOSTICOS:\n");

500 for(int i=0; i<=2; A++)

501 {

502 Yints([i] = #[l]*pow(Xints[i],al[2]);

503 fprintf (fpt£2, "Xint [$d] = %.41f, Yint(%d] = %.41f\n",

504 i+A, Xints([i], Yints[i], i+l );

505 }

506 Yextinf = A[1l)]*pow(Xextinf,a[2]);

507 Yextsup a[l) *pow(Xextsup,al2]);

508 fprintf (fptr2, "Xextinf = %.41f, Yextinf = %.41f\n", Xextinf, Yextinf);
509 fprlntf(fptrz,‘Xextsup = %.41f, Yextsup = %.41f\n\n",Xextsup, Yextsup);
510 break; //FIN CASE 'p' IDELO Dt TENCI

511

512 case ' ': MODELO DE CRECIMI

513 DADA LA ECN: Y = Ax/ (B+x), se g le B

514 para obtener el modelo exponer 1 el r a
515 tal jue a[l] = A y 3 (2] = B

516 fprintf (fptr2, "\nY = Ax/ (B+x)XnTenemos que: \na0 = 1/A = %.61f 2 "
517 "A = 1/a0 7%.61f = %.61f\nal = B/A ? B = al*a = "
518 "al*$.61f %$.61f \n\n",a(l],afl],1./a[l],

519 1. /a[l], 2]'1 /a[l]),

520 a(l] = 1/all]; SE ALMACEN EN all]

521 al2l= a[2]*alll;//SE/ALMACENA I [EN B EN a2}

522 fprintf (fptr2, "***»*MODELO DE CRECIMIENTO""'\nY ="

523 "$y.61fx / (%.61f+x)",all],al2]);

524 fprintf (fptr2,An\nPRONOSTICOS:\n");

525 for (int i=0; i<=2; i++)

526 {

527 Yints([i] = a[ll*Xints[i]/(a[2]+Xints[i]);

528 fprintf (fptr2, "Xint ($d] = %.41f, Yint[%d] = %.41f\n",



529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594

}

Yextinf
Yextsup

fprintf (fptr2, "Xextinf = %.41f, Yextinf

fprintf (fptr2, "Xextsup = %<41f, Yextsup

break;

}

return

}

aj

i+l, Xints[(i], Yints[i], i+1 );

= a[l)*Xextinf/ (a[2]+Xextinf);
al[l)*Xextsup/ (a[2]+Xextsup);

%.41f\n", Xextinf, Yextinf);
%$.41f\n\n", Xextsup, Yextsup);

CRECIMIENTO)

]

void Exponencial (int npunt, double * xdat, double *ydat) (

double *
for (int i=1; i<=npunt;

}

}

Z2[1i]

Z

void Potencias (int
double * 2

double * W
for (int i=1; i<=npunt;

)

Lineal (npunt,W, 2,

)

void Crecimiento (int npunt, double * xdat,
double * V

W(i]
Z[1])

double * Z

for (int i=1; i<=npunt; i++)

)

VI[i]
zZ[i]

= (double *) malloc (sizeof (double) * (npunt+1));
7R

log (ydat

npunt, double * x {; double *ydat) {
= (double *)
= (double *) lloc (sizeof (double) * (npunt+1)) ;

logl0 (xda

double *ydat) (
= (double *) malloc (sizeof (double) * (npunt+1l));
= (double *) mallog(sizeof (double) * (npunt+1));

1./(xdat[i]);
1./ (ydat[i]);

Lineal (npunt,V,2Z2, ' ');

}

void Parabolico (int npunt, double * xd
fprintf (fptr2, "\n");
for (int i=1;i<=111;i++)|{

1£(i!=55 )

fprintf (fptr2,"-");

else

, double ‘ydat) |

fprintf (fptr2, "MODELO PARABOLICO");

}

fprintf (fptr2, "\n\n");
Matriz que se 3

JUE I

double

1

A = (double **) malloc ((4) *size
for (int i=1; i<=3; i++)

1

{

IMmhas

A[i].=

je

i€ mane]
double * Sumx
for (int i=1;

Sumx[i]

g

0..

T

{

r

(double *) malloc

{¢

1
1Sarla

(double) ) ;

sizeof (double) ) ;

indices. 1 ; isara UImx | . Tamblier
= {(double/*) malloc (sizeof (double) * 5);
i<=4;i+



595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660

double ** x - (double **) malloc(sizeof (
for (int i=1; i<=4; i++)
(double *) malloc (sizeof (doub

x[i) =

double
double
double

le las xy[i] y x2v[i 3
t i=1; i<=npunt; i++)(/

for (in

*xy = (double *) malloc(si
*x2y = (double *) malloc(sizeof (double) * (npunt+l));

filas: de la x[0] a la x[4). Por practl

1

le) *5);
* (npunt+l));

f (double) * (npunt+l));

Sumxy = 0., Sumx2y = 0., Sumy = 0.;

xyli]

x2y[i] = xdat[i] * xd
Sumy += ydat([i];
Sumxy += xy[i];

Sumx2y += x2y[i];

}

ul ie las potencias de x Y 15 imas

= xdat[i] * ydat|[j

;

[i] * ydat[i];

for (int j=1; j<=4;j/+)(

for

(

int i=1;

<=npunt; i++) |

x[j)[1] = powAxdat[i],]);

Sumx|[j] +=

}
}

jliil:

double ymed;
(double) Sumy / npunt;

ymed =

A1][1] =

A[1l]([2]
A[1]([3]
A(3][2]
A[3] (3]
A[1l] [4]
A[2][4]
A[3] (4]

o (P B!
double

a = Gauss(3,§);
Sr=0., St=0.;

double
double
double
double
double
double

fprintf (fptr2, "$6s%7s%85%

*

*

*
*
*
*

]

= Sumy;

a

para

npunt;
A[2][1]
A[3][1]
A[2][3]
Sumx (4] ;

]

Sumx|[1];
Al(2] 2] = Sumx[2];

]

]

; Bl ran 1 valores de Ay,
-~ (double *) malloc (4*sizeof (double));
matriz ¢ ' 1 3 |

eficientes

YY = (double *) mallog(sizeof (double) * (npunt+1));
delta = (double *)
delta2 = (double *
beta = (double *)
beta2 = (double

facdos de la a mprimiz

sdmas totales y de la suma tota

yjue calcule los valores g# i y a2 y almacen
i [ 1 (2] = a ,

lloc (sizeof (double) * (npunt+l));
malloc (sizeof (double) * (npunt+l));
alloc (sizeof (double) * (npunt+l));

) malloc (sizeof (double) * (npunt+l));

123%115&135%95%115%105%115%133%105%135",

Punto ", "X","Y","X2", "x3n®, "xov,"Xy","Xx2y","yy", "Delta",

Delta?", "Beta", "Beta?\n");

for(int i=1; i<=127;i++)
fprintf (fptr2,"_");

e 18«

for (int i=1;i<=npunt; 1++)(

l jlculos para encontrat

YY[i]) = a[l] + a[2)* x[1][i] + 3)*x[2] [1]);
delta[i] = ydat[i] - YY[i];
delta2[i] = deltal[i]*deltali);

betal[i] = ydat[i] - ymed;
beta2[i] = beta[i] * beta
Sr += delta2(i];
St += beta2[il];
fprintf (fptr2, "\n%-6d|

"%7.61f£| %7. f| $7.61f| %9.61f| %9.61f| %9.61f|
i,xdat([i),ydat[i],x[2]1[4i]),x(3)(i],x([4])[1i],xy([i],

%$4.31f| %5.41f| %7.61f| %7.61f| %9.61f| "

$9.61£|",



661 x2y[i], YY[i],delta[i],delta2[i],beta[i],beta2[i]);
662 }

663 fprintf (fptr2, "\n");

664 Imprimir linea davi ria

665 for (int i=1;i<=127;i++)

666 fprintf (fptr2,"2");

667

668 Impresian de sumas totales, ymedyad, coeficientes del modelo,

669 v =1 modeleo encontrad

670 fprintf (fptr2,"\n%s|%$6.21f| %6<41f| %8.51f| $8.51f| %9.41f| %8.61f|"
671 " 38 41f| %8s|/ %$10s %6.61f| %1ls %7.61f|","Sumas:",Sumx([1],
672 Sumy, Sumx[2] /Sumx (3], Sumx 4], Sumxy, Sumx2y,

673 n® _n"gy = %, &r ,"St = ",S5t);

674 fprintf (fptr2, "\n\nYmegia = %1f\n\nal = %.41f, al = %$.41f, a2 = $.41f"
675 "\ n\n*/****MODELO PARABOLICO******\pny ="

676 " ¢ 41f %+.41fx %+.41fx"2 \n\n",

677 ymedjal(l],al2],al3],all],al2],a(3]);

678

679 Calculo e impresion de desviaclione ! t imad estandal

680 stdDev = sqrt(St/ (npunt-1));

681 desEst = sqrt (Sr/(npunt-2));

682 fprintf (fptr2, "Desviacidn del estimado = $.61E, *

683 "Desviacién egftandar = %.61f\n\n", desEst, stdDev);
684 3lculo e impresion de cof ente i rminacion vy rrelaci
685 coefdet= (St-Sr)/St;

686 coefcor= sqgrt (coefdet);

687 fprintf (fptr2, "Coeficdente de Determinacion = $.61f, "

688 "coefifiente de Correlacién = %.61f\n\n", coefdet, coefcor);
689 Calcu e impresign de pron

690 fprintf (fptr2, "PRONOSTICOS:\n") ;

691 for (int i=0; i<Z; i++)

692 {

693 Yints([i] = all] + a[2]*Xints[di] + al3]*pow(Xints([i],2);

694 fprintf (fptr2, "Xint (%d] = $%,31f, Yint[%d] = %.41f\n",

695 i+1, Xints[i], Yip¥s[i], i+1 );

696 }

697 Yextinf = a[l] + a[2]*Xexginf + a[3]*pow(Xextinf,2);

698 Yextsup = al[l] + a[2]*XeXktsup + al3) *pow(Xextsup, 2);

699 fprintf (fptr2, "Xextinf %.31f, Yextinf = %.41f\n",Xextinf, Yextinf);
700 fprintf (fptr2, "Xextsup’ = %.31f, Yextsup = %.41f\n\n", Xextsup, Yextsup);
701}

702

703 woid Cubico (int npung, double * xdat, double *ydat) |

704 for (int i=1;i<=142;i++) |

705 if(i!=71 )

706 fprintf (fptr2,"-");

707 else

708 fprintf (fptr2, "MODELO CUBICO");

709 }

710 fprintf (fptr2, "\n\n");

711 Matriz gue se le pasara i

712 3lcular los valore 1¢

713 jue bu IMO S

714 double ** A;

1y filas i e saran la 1 a 1a 4)

716 A = (double **) malloc ( *sizeof (double) ) ;

17 for (int i=1; i<=4; i++

718 columnas (Sol 2 USATra le 13 . )

719 A[i] = (double *) maJloc ((6)*sizeof (double));

720

721 e jeclara un = BNT de 1 < necesari I L ~OT enier i1a
722 de maneijo de {dices. NC 2 usara mx|0)]. Tambien ss f 1liz
723 double * Sumx < (double *) malloc (sizeof (double) * 7);

724 for (int i=1; i<=6;i++)

725 Sumx([(i] = 0.;

726



727 e decl ! filas: cde 1la x[0) a la x[6]. Por practicidad,

728 3¢ ] ¥ 01 ie 1a 1 a las 6.

729 double ** x = (double **) malloc (sizeof (double)*7);

730 for (int i=1; i<=6; i++) P

731 x[i] = (double *) malloc (sizeof ( le) * (npunt+l));

732

733 double *xy = (double *) mallog/(sizeof (double) * (npunt+l));
734 double *x2y = (double *) ma)loc(sizeof (double) * (npunt+l));
735 double *x3y = (double *) lloc (sizeof (double) * (npunt+l));
736 double Sumxy = 0., = 0.,Sumx3y = 0., Sumy = 0.;

737

738 e reali le las potencia jle ¥ y sus suma:s
739 le las xy[i] y x2y y sumas i 1 3
740 for (int i=1; i<= i++) |

741 xy[i] = xdat[j/ * ydat[i];

742 x2y[(i] = xdaf[i] * xdat[i] * ydat[i];

743 x3y[i] = xdat[i] * xdatfi] * xdat[i] * ydat[i];

744 Sumy += ydat[i]; P

745 Sumxy += xy[i];

746 Sumx2y += x2y|[i];

747 Sumx3y += x3yl[i]

748 )

749 for(int j=1; j<=6/3++) {

750 for (int i=1/ i<=npunt; i++){

751 x[31[1i] = pow(xdat[i],]);

752 Sumx|[j] +=/x[j][i];

753 }

754 }

755 double ymed;

756 ymed = (double) Sumy / npunt;

757

758 ¢ pian 1 la , ai,
759 A[1][1] = npunt;

760 A[11(2] = A[2]([1] = Sumx|

761 A[1]1(3] = A[3][1] = = Sumx[2];

762 A[l1]([4) = A[4][1] = = A[2])[3] = Sumx|[3];

763 A[2][4] = A[4]([2] 31(3] = Sumx[4];

764 A[3][4]) = A[4][3] Sumx [5] ;

765 A[4)([4] = Sumx[6];

766 A[1][5] = Sumy;

767 A[2]([5] = Sumxy

768 A[3][5] = Sumy2y;

769 A[4]([5] = Sumx3y;

7—’0 igul € Jjuardaaran 1 3 4 res je i ’ ’ / Y 1

271 double *a = (double *) malloc(5*sizeof (double));

172 pasa la matriz de eficients r 0 1l metod

773 AU Farlfa que 1L€ : 5 Val L 7 v ALy : O ¥ =y 1 1 lmacer
774 n ie - 9 Jue 1|1 iU, -4 1l 32 3

775 a = Gauss(4,A); ‘

776 printf ("\nal = 1f 1f\n / ", " sa .
777

778 double Sr=0., St=0.;

779 double * YY = (double *) mallogf (sizeof (double) * (npunt+1));
780 double * delta = (double *) walloc (sizeof (double) * (npunt+l));
781 double * delta2 = (double *) malloc (sizeof (double) * (npunt+l));
782 double * beta = (double *)/malloc (sizeof (double) * (npunt+1l));
783 double * beta2 = (double /) malloc (sizeof (double) * (npunt+l));
784

785 Se escriben 1 encabfezad le las columna 3 imprimiz

786 fprintf (fptr2, "%6s %5¢ %7s %10s $10s $12s $%12s %12s %9s"

787 "$10s %$10s %9s %9s %10s %9s %11ls \n",

788 "Punto ", "XV, "Y", X2n, wX3IW wYOw wyom, wX?%,"XY",

789 nx2ym nx3iyA myyn m"pelta®,"Delta?","Beta","Beta?");
790 for(int i=1; i<=154;i++)

791 fprintf (fptr2,"_");
792 e hacen 1

para



793 for (int i=1;i<=npunt; i++) |

794 YY[i] = a[l) + al2]* x[1][i] + al3]1*x[2]1[i] + al4]1*x[3][i];
795 delta[i] = ydat[i] - YY[i];

796 delta2(i] = deltal[i]*deltal[i];

797 beta[i] = ydat([i] - ymed;

798 beta2(i] = betali] seta[i];

799 Sr += delta2(i];
800 St += beta2[i];

801

802 fprintf (fptr2, An%-6d| %4.21f| $%5.41f]| $7.61f| %7.61f| %9.61f|"

803 " $9.61f| %9. 1£1%9.61F1%9.61F]1%9.61f|%9.61F(%9.61f|%9.61f|%9.61£|"
804 "$9.61f|", ',xdat[i],ydat[i],x[Z][i],x[3][i],x[4][i],x[5][i],x[6][i],
805 xy[i],x2y[¥],x3y[i], YY[i],delta[i],delta2[i],beta[i], beta2[i]);
806 }

807 fprintf (fpef2, "\n");

808 Imprimir linea divisoria

809 for (int i=1;i<=154;i++)

810 fprintf (fptr2,"?");

811 Impresién de sumas , ymedia, C ientes del ielo,

812 y 1 modelo encontrad

813 fprintf (fptr2, "\n%s|%5¢21f| %6.41f| $8.51f| %8.51f| %8.51f| %8.51f|"
814 "y 8.51F| %8,51F| $8.51f|%9.51f|%9s]1%10s%9.61£|%10s%9.61£|",
815 "Sumas:", Su [l],Sumy,Sumx[Z],Sumx[3],Sumx[4],Sumx[5],

816 Ssumx [6], SuMixy, Sumx2y, Sumx3y, "", "Sr = w.Sr,"St = ®,5t);

817

818 fprintf (fptr2, "An\nYmedia = $1f\n\na0 = %$.41f, al = %.41f,"

819 "a2 = ¥.41f, a3 = %.41f\n\n******MODELO COBICO*****+\n"

820 ny = . 41f %$+.41fx %$+.41fx*2 %+.41fx"3\n\n",

821 ymed all],al2],al(3],al4],alll,al2].,a(3],al4]);

822

823 "3lculo e impresion de desviaciones del t 1do y estandar

824 stdDev = sqrt (St/ (npunt-1));

825 desEst = sqrt (Sr/(npunt-2));

826 fprintf (fptr2, "Desviacidén d estimado = %.61f, "

827 "pesviacién gstandar = %.61f\n\n", desEst, stdDev);

828

829 dlculo e impresion de eficiente 1 { :rminacién y correlaci

830 coefdet= (St-Sr)/St;

831 coefcor= sqrt (coefdet)

832 fprintf (fptr2, "Coefifiente de Determinacién = %.61f, "

833 "CoefAciente de Correlacidén = %.61f\n\n", coefdet, coefcor);
834

835 ~3lculo e impregion de los pronosti

836 fprintf (fptr2, "BRONOSTICOS:\n");

837 for (int i=0; i<<2; i++)

838 {

839 yints[i] = all] + al[2]*Xintsfi] +

840 a[3]*pow(Xints[i),2) + al[4] ow(Xints[i], 3);

841 fprintf (fptr2, "Xint [%d] = A41f, Yint([%d] = $1f\n",

842 i+l, Xints([i], nts[i], i+l );

843 }

844 Yextinf = a[l] + al2]*Xegxtinf + a[3]*pow(Xextinf,2) + a[4]*pow(Xextinf,3);
845 Yextsup = a[l] + a[2]Xextsup + al3] *pow (Xextsup,2) + a[4]*pow(Xextsup,3);
846 fprintf (fptr2, "Xexti = $1f, Yextinf = %1f\n",Xextinf, Yextinf);

847 fprintf (fptr2, "Xexpbup = %1f, Yextsup = $1f\n", Xextsup, Yextsup);

848 |}



METOI DE AL DUE OCUPA LA FUNCION MAIN.
#include <stdio.h>

#include <stdlib.h>

#include <math.h>

void Elimina (int matsize, double **C);

double * Sust_Atras(int matsize, double ** C);

double * Gauss (int matsize, double ** A);

int ValMaxCol (int rowpvt, int matsize, double * vec);
void Pivoteo (int matsize, double **C, int r, int rmax);

double * Gauss (int matsize, double ** A) |
I n de la matriz loande. se piar

double ** C, *X;

e por practicidad se usarar

1¢ lLara ) I 13

tsize+l) * sizeof (double *));
e; jt+)

C = (double **) malloc ((
for (int j=1; j <= matsi
. .

ner 1% | | 3 1€ J I N+1; | X — 1€ nr
oc ((matsize+2)*sizeof (double));
3 3 la matz 2
for (int i=1; i<= size; i++)
for (int j=1; j<=Mmatsize+l; j++)
C[i] (3] = A[i][j]:
Elimina (matsize,C);
X = Sust_Atras (matsize,C);

return X;

C[j] = (double *) ma

}
void Elimina (int matsize, double **C)
Agui e hace dominante la matriz
double * copia;
double pivot,tempA, tempB, cons;

i e s¢ Plga 1e i

copia = (double *) malloc ((matsize+l) * sizeof (double));

for (int r=1; r<=matgize-1; r++){
¢ . 31 ement de esta columna (r)

i<=matsize; i++) |
= C[i] [x];

for (int i

int rmax = VaaxCol (r,matsize+1,copia);
if (rmax '= ¥) Pivoteo(matsize, C, r, rmax);
pivot = C[x] [r];
for (int i=r+1; i<=matsize;i++){
cons = -C[i][r];
for (int j=1; j<=matsize+l; j++)({
tempA = C[r][]j] * cons;
tempB = C[i][]j] * pivot;
C(i][j] = tempA + tempB;
}

}

}
double * Sust_Atras(int tsize, double ** C) |

est e

double * X

(do e *) malloc((matsize+l) * sizeof (double));

| I

|
O

X[ matsize] atsize] [matsize+l)/C[matsize] [matsize];
for (int i=magsize-1 ;i>=1; i--) |
double Suma=A.;
for (int j«<i+1; j<=matsize; j++)
Suma += (C[i][j]1*X[3]);



X[i)= (C[i] [matsize+l] - Suma)/C[i][i];

}
return X;

}

int ValMaxCol (int rowpvt, int mat
int rmax = rowpvt;
for (int i=rowpvt+l; i<=matgize; i++)
if (fabs(vec[i]) > fabs(vg€[rmax])) rmax = i;

return rmax;

yze, double * vec) (

}

void Pivoteo (int matsize, double **C, int r,
double temp;

for (int j=1; j<=matsize+l;

temp = Clrmax][]j];

Clrmax][j] = C[r]

Clr][]j] = temp;

int rmax) {

3l
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File: /home/ayax/Documents/C/Sistemas3/Resultados.dat

Punto X Y X2 XY ZZ Delta Delta? Beta Beta?
1 | ©.540| ©.0498| 0.291600| 0.026892| 0.076878| -0.027078| 0.000733| -0.008483| 0.000072|
2 | ©.610| 0.0635| 0.372100| 0.038735| 0.074932| -0.011432| 0.000131| 0.005217| 0.000027|
3 | 0.650| ©.0652| 0.422500| 0.042380| 0.073820| -0.008620| 0.000074| 0.006917| 0.000048|
4 | ©.730| ©.0788| 0.532900| 0.057524| 0.071597| 0.007203| 0.000052| 0.020517| 0.000421|
5 | ©.780| 0.0788| 0.608400| 0.061464| 0.070207| ©0.008593| 0.000074| 0.020517| 0.000421]|
6 | ©.810| 0.0640| 0.656100| 0.051840| 0.069373| -0.005373| 0.000029| 0.005717| 0.000033|
7 | ©.860| 0.0788| 0.739600| 0.067768| 0.067984| 0.010816| ©0.000117| 0.020517| 0.000421]|
8 | 0.875| 0.0681| 0.765625| 0.059587| 0.067567| ©.000533| 0.000000| ©0.009817| ©.000096|
9 | ©.890| 0.0703| 0.792100| 0.062567| 0.067150| ©0.003150| ©0.000010| ©0.012017| ©.000144|
10 | ©.950| 0.0703| 0.902500| 0.066785| 0.065482| 0.004818| 0.000023| 0.012017| 0.000144|
11 | 1.020| 0.0681| 1.040400| 0.069462| 0.063536| 0.004564| 0.000021| ©0.009817| 0.000096|
12 | 1.030| 0.0681| 1.060900| 0.070143| 0.063259| 0.004841| 0.000023| ©0.009817| ©.000096|
13 | 1.055| 0.0790| 1.113025| 0.083345| 0.062564| 0.016436| 0.000270| ©.020717| 0.000429|
14 | 1.135| 0.0575| 1.288225| 0.065263| 0.060340| -0.002840| 0.000008| -0.000783| ©.000001|
15 | 1.140| 0.0681| 1.299600| 0.077634| 0.060201| 0.007899| 0.000062| ©.009817| ©0.000096|
16 | 1.200| 0.0633| 1.440000| 0.075960| 0.058533| 0.004767| 0.000023| 0.005017| ©.000025]|
17 | 1.245| 0.0575| 1.550025| 0.671588| 0.057283| 0.000217| 0.000000| -0.000783| 0.000001|
18 | 1.280| 0.0550| 1.638400| 0.070400| 0.056310| -0.001310| 0.000002| <0.003283| 0.000011|
19 | 1.320| 0.0511| 1.742400| 0.067452| 0.055198| -0.004098| 0.000 | -0.007183| ©0.000052]|
20 | 1.385| 0.0575| 1.918225| 0.079637| 0.053392| 0.004108| O. 017| -0.000783| 0.000001|
21 | 1.430| 0.0490| 2.044900| 0.070070| 0.052141| -0.003141| 07000010| -0.009283| 0.000086|
22 | 1.445| 0.0532| 2.088025| 0.076874| 0.051724| 0.001476}" 0.000002| -0.005083| 0.000026|
23 | 1.535| 0.0511| 2.356225| 0.078438| 0.049222| 0.001878 0.000004| -0.007183| 0.000052|
24 | 1.570| 0.0490| 2.464900| 0.076930| 0.048250| 0.000750| ©.000001| -0.009283| 0.000086|
25 | 1.630| 0.0532| 2.656900| 0.086716| 0.046582| 0.006618| 0.000044| -0.005083| 0.000026|
26 | 1.700| 0.0443| 2.890000|0.075310| 0.044636| <0.000336| 0.000000| -0.013983| 0.000196|
27 | 1.755| 0.0426| 3.080025| 0.074763| 0.0431081 -0.000508| ©.000000| -0.015683| 0.000246 |
28 | 1.810| 0.0347| 3.276100| 0.062807| @.041579| -0.006879| ©.000047| -0.023583| 0.000556|
29 | 1.880| ©.0336| 3.534400| 0.063168| 07039633| -0.006033| ©0.000036| -0.024683| 0.000609|
30 | 2.010] 0.0250| 4.040100| 0.050250| 0.036020| -0.011020| ©6.000121| -0.033283| ©.001108|
Sumas:| 36.27| 1.74 w_ 48.60620| 1.981752| | Sr = 0.001952| St = 0.005626|

Ymedia = 0.058283
ab = 0.0919, al = -0.0278

wxkxk*MODELO LINEAL*****%
Y = 0.0919 -0.0278x



File: /home/ayax/Documents/C/Sistemas3/Resultados.dat

Desviacion del

estimado =

0.008349, Desviacion estandar
>

=_0.013928

=7

Coeficiente de Determinacién = 0.653071, Coeficiente-de Correlacidon = 0.808128

PRONOSTICOS:

Xint[1] = 0.700, Yint[l] = 0.0724

Xint[2] = 1.100, Yint[2] = 0.0613

Xint[3] = 1.600, Yint[3] = 0.0474

Xextinf = 0.250, Yextinf = 0.0849

Xextsup = 2.500, Yextsup = 0.0224

.................................................. MODELO EXPONENCIAL----------mmmmmmmmmmmmmemeecmmcemmmmmmm oo o
Punto X Y Z=nyY) X2 XZ 77 YY Delta Delta? Beta Beta?
T | 0.540| 0.0498| -2.999740| 0.291600| -1.619860| -2.510392| 0.081236| -0.031436| 0.000988| -0.008483| 0.000072]|
2 | 0.610| 0.0635| -2.756715| 0.372100| -1.681596| -2.548524| 0.078197| -0.014697| ©0.000216] 0.005217| 0.000027|
3 | 0.650| 0.0652| -2.730296| 0.422500| -1.774692| -2.570314| 0.076512| -0.011312]| 0.000128| 0.006917| 0.000048|
4 | ©.730| 0.0788| -2.540842| 0.532900| -1.854815| -2.613893| 0.073249| 0.005551| 0.000031| ©.020517| 0.000421]|
5 | 0.780] 0.0788| -2.540842| 0.608400| -1.981857| -2.641130| 0.071281| 0.007519| 0.000057| ©0.020517| 0.000421|
6 | ©.810| 0.0640| -2.748872| 0.656100| -2.226586| -2.657472| 0.070125] -0.006125| ©0.000038| 0.005717| 0.000033|
7 | 0.860| 0.0788| -2.540842| 0.739600| -2.185124| -2.684710| 0.068241| 0.010559| 0.000111|] ©0.020517| ©.000421]|
8 | ©.875| 0.0681| -2.686778| 0.765625| -2.350931| -2.692881| 0.067686| 0.000414| 0.000000| ©0.009817| 0.000096]|
9 | 0.890| 0.0703| -2.654983| 0.792100| -2.362935| -2.701052| 0.067135| 0.003165| 0.000010| 0.012017| 0.000144|
10 | ©.950| 0.0703| -2.654983| 0.902500| -2.522234| -2.733736| 0.064976| 0.005324| 0.000028| 0.012017| ©0.000144|
11 | 1.020| 0.0681| -2.686778| 1.040400| -2.740514| -2.771868| 0.062545]| 0.005555| 0.00003 0.009817| ©0.000096|
12 | 1.030| 0.0681| -2.686778| 1.060900| -2.767381| -2.777316| 0.062205| 0.005895| 0.000035| 0.009817| 0.000096|
13 | 1.055| 0.0790| -2.538307| 1.113025| -2.677914| wNwwo@mwmﬁ/m.omemh_ 0.017636 0.000311| 0.020717| 0.000429|
14 | 1.135| 0.0575| -2.855970| 1.288225| -3.241526}-2.834514| 0.058747| -0.60 | ©0.000002| -0.000783| 0.600001|
15 | 1.140| 0.0681| -2.686778| 1.299600| -3.062927| -2.837237| 0.058587| 080951 | ©0.000090| ©0.009817| 0.000096]|
16 | 1.200| 0.0633| -2.759870| 1.440000| -3,311844| -2.869922| |0.056703 0.006597| 0.000044| ©0.005017| ©0.000025]|
17 | 1.245| 0.0575| -2.855970| 1.550025] 3.555683| -2.894435| © 330| 0.002170| ©.000005| -0.000783| 0.000001|
18 | 1.280| 0.0550| -2.900422| 1.638400 -3.712540| -2.913501| 0.054285| 0.000715| 0.000001| -0.003283| 0.000011]
19 | 1.320| 0.0511| -2.973971| -3.925641| -2.935291| 0.053115| -0.002015| ©0.000004| -0.007183| ©0.000052|
20 | 1.385| 0.0575| -2.855970| -3.955519| -2.970699| 0.051267| 0.006233| 0.000039| -0.000783| ©0.000001|
21 | 1.430| 0.0490| -3.015935| -4,312787| -2.995213| 0.050026| -0.001026| ©0.000001| -0.009283| ©.000086|
22 | 1.445| 0.0532| -2.933697)}72.088025| -4.239192| -3.003384| 0.049619| 0.003581| 0.000013| -0.005083| 0.000026]|
23 | 1.535| ©.6511] -2.973 2.356225| -4.565045| -3.052411| 0.047245| 0.003855]| 0.000015| -0.007183| 0.000052|
24 | 1.570| 0.0490| -3. 935| 2.464900| -4.735018| -3.071477| 0.046353| 0.002647| 0.000007| -0.009283| ©.000086]|
25 | 1.630| 0.0532| -7.933697| 2.656900| -4.781926| -3.104161| 0.044862| 0.008338| 0.000070| -0.005083| ©.000026|
26 | 1.700| 0.0443| -3.116771| 2.890000| -5.298510| -3.142293| 0.043184| 0.001116| ©0.000001| -0.013983| 0.000196|
27 | 1.755| 0.0426| -3.155901| 3.680025| -5.538606| -3.172254| 0.041909| 0.000691| 0.000000| -0.015683| ©0.000246|
28 | 1.810| 0.0347| -3.361016| 3.276100| -6.083438| -3.202215| 0.040672| -0.005972| ©0.000036| -0.023583| 0.000556|
29 | 1.880| 0.0336| -3.393229| 3.534400| -6.379271| -3.240347| 0.039150| -0.005550| 0.000031] -0.024683| 0.000609|



File: \303m\m<mx\00ncBmsﬂm\n\m.mntmmw\mmwc_nmaoPamﬁ

30 | 2.010| 0.0250| -3.688879| 4.046100| -7.414648| -3.311164| 0.036474| -0.011474| 0.000132| -0.033283| 0.001168|
Sumas:| 36.27| 1.7485| -86.24474| 48.60620| -106.860563 | A Sr = 0.002473| St = 0.005626]
Ymedia = 0.058283 T s o
ab = -2.2162, al = -0.5447
*** %% *MODELO LINEALIZADQ******
-2.2162 -0.5447x

Desviacién del estimado = 0.009397, Desviacién estandar = 0.013928
Coeficiente de Determinacién = 0.560493, Coeficiente de Correlacion = 0.748661
Y = Ae”(Bx)
Tenemos que:
a0 = ln(A) = -2.216231 = A = e™a® = e”(-2:216231) 0.109019
al = B = -0.544743 \\\
*xx*x*MODELO EXPONENCIAL*****

= +0.109019e"-0.544743x
PRONOSTICOS:
Xint[1] = 0.700, Yint[1l] 3
Xint[2] = 1.100, Yint[2}/= 0.0599
Xint[3] = 1.600, Yint[3] = 0.0456
Xextinf = 0.250, Yextinf = 0.0951
Xextsup = 2.500, Yextsup = 0.0279
...................................................... MODELO PARABOLICO-----=------===--=ememmcmcaceccccccccccommmmoocaooaea-
Punto X b/ X2 X3 X4 XY X2Y YY Delta Delta? Beta Beta?
1 | 0.540| ©.0498| ©.291600| 0.157464| o.ommouH_|@wa~mmo~_ 0.014522| 0.065414| -0.015614| 0.000244 | -0.008483| 0.000072|
2 | 0.610| 0.0635| 0.372100| 0.226981]| 0.038735| 0.023628| 0.066600| -0. 003100} 0.000010| 0.005217| 0.000027|
3 | 6.650| 0.0652| 0.422500| 0.274625 0.042380| 0.027547| 0.067132]| -o«maa\ww_ 0.000004| 0.006917| ©0.000048]|
4 | 0.730| 0.0788| 0.532900| o wammN_ 0.057524| 0.041993| ©6.667880 0.010920| 0.000119| ©0.020517| ©.000421|
5 | 0.780| ©.0788| 0.608400]| 0.370151| o.cmph.;_ 9 068132| 0.010668| 0.000114| 0.020517| 0.000421|
6 | 0.810| 0.0640| 6.656100470.531441| 0.430467| 0. 0518400, 041990| 0.068205| -0.004205| 0.000018| 0.005717| ©0.000033|
7 | 0.860| 0.0788| 0.739600| 0.636056| 0.547008| 0.067768| 0.058280| 0.068193| 0.010607| 0.000113| 0.020517| ©.000421]|
8 | 0.875| 0.0681| ©.765625| 0.669922| 0.586182| 0.059587| ©0.652139| 0.068158| -0.000058| 0.000000| ©0.009817| ©.000096]|




File: \:o3m\m<mx\00ncBm:Hm\n\mmmﬁmBmmw\wmmc_ﬁmaom.amn

9 | ©.890] 0.0703| 0.792100| 0.704969| 0.627422| 0.062567| 0.055685| 0.068107| ©.002193| 0.000005]| 0.012017| 0.000144|
10 | 0.950] 0.0703] 0.902500| 0.857375] 0.814506| 0.066785| 0.063446| 0.067757| 0.002543| ©.000006]| 0.012017| 0.000144|
11 | 1.020] 0.0681| 1.040400] 1.061208| 1.082432| 0.069462| 0.076851| 0.067048| ©0.001052| 0.000001| 0.009817| 0.000096 |
12 | 1.030] 0.0681] 1.060900| 1.092727| 1.125509| 0.070143| 0.072247| 0.066920]| 0.001180| ©0.000001| 0.009817| 0.000096|
13 | 1.055] 0.0790| 1.113025]| 1.174241| 1.238825| 0.083345]| 0.087929| 0.066572| 0.012428| 0.000154| 0.020717| 0.000429|
14 [=21:135) 0.0575| 1.288225]| 1.462135| 1.659524| 0.065263| 0.074073| 0.065180| -0.007680 | 0.000059| -0.000783| 0.000001|
15 | 1.140] 0.0681| 1.299600]| 1.481544| 1.688960| 0.077634| 0.088503] 0.065079| 0.003021| 0.000009| ©0.009817| 0.000096 |
16 | 1.200] 0.0633| 1.440000]| 1.728000| 2.073600]| 0.075960| 0.091152| 0.063738| -0.000438] 0.000000| 0.005017| 0.000025|
17 | 1.245] 0.0575| 1.550025] 1.929781| 2.402578| 0.071588| 0.089126 | 0.062577| -0.005077| 0.000026| -0.000783] 0.000001|
18 | 1.280] 0.0550| 1.638400]| 2.097152| 2.684355]| 0.070400| 0.090112| 0.061581| -0.006581| 0.000043| -0.003283| 0.000011|
19 | 1.320] 0.0511| 1.742400]| 2.299968| 3.035958] 0.067452| 0.089037 | 0.060343| -0.009243| ©0.000085| -0.007183| 0.000052|
20 | 1.385] 0.0575| 1.918225] 2.656742| 3.679587| 0.079637| 0.110298| 0.058108| -0.000608| 0.000000| -0.000783| 0.000001|
21 | 1.430] 0.0490| 2.044900]| 2.924207| 4.181616| 0.070070| 0.100200| 0.056397| -0.007397| 0.000055| -0.009283| 0.000086 |
22 | 1.445| 0.0532| 2.088025]| 3.017196| 4.359848| 0.076874| 0.111083| 0.055796| -e.aowmmmg 0.000007| -0.005083| 0.000026 |
23 *1,535| 0.0511| 2.356225]| 3.616805| 5.551796| @;oum#wm+,e.wuo»ow_ 0.051884| uoae@eqma_ 0.000001| -0.007183| 0.000052 |
24 | 1.570] 0.0490| 2.464900] 3.869893| 6.075732{ 0.076930| \0.120780| 0.050218{ -0.001218| ©0.000001| -0.009283| 0.000086|
25 | 1.630] 0.0532| 2.656900]| 4.330747| Nvamoupm_ 0.086716| ©.141347| 0.047173| ©0.006027| ©0.000036| -0.005083| 0.000026 |
26 | 1.700| 0.0443] 2.890000| 4.913000| 8.352100| 0.075310| e.pwmewﬁe\QWG»wwNH_ 0.000979| 0.000001| -0.013983| 0.000196|
27, | 1.755] 0.0426| 3.080025| 5.40 ..A; 9.486554| 0.074763] 0.131209| 0.040068]| 0.002532| ©6.000006| -0.015683| 0.000246 |
28 | 1.810] 0.0347| 929741| 10.732831| 0.062807| 0.113681| 0.036615| -0.001915]| 0.000004| -0.023583| 0.000556 |
29 | 1.880] 0.0336] 6.644672| 12.491983| 0.063168| 0.118756]| 0.031931| 0.001669]| 0.000003| -0.024683| 0.000609|
30 | 2.010] 0.0250]| 40100| 8.120601| 16.322408| 0.050250] 0.101002| 0.022374| 0.002626| 0.000007| -0.033283| 0.001108|
Sumas:| 36.27] 1.7485| 48.60620| 70.67821| 109.34760] 1.981752| 2.4770| | Sr = 0.001132] St = 0.005626|
Ymedia = 0.058283

ab = 0.0454, al = 0.0549, a2 = -0.0330

##%***MODELO PARABOLICO******
Y = 0.0454 +0.0549x -0.0330x"2

Desviacion del estimado =

Coeficiente de Determinacion =

PRONOSTICOS:

Xint[1] = 0.700, Yint[1l] =

Xint[2] = 1.100, Yint[2] =

Xint[3] = 1.600, Yint([3]

Xextinf = 0.250, Yexti 0.0571
Xextsup = 2.500, YextSup = -0.0237

0.006359, Desviacién estandar = 0.013928

o.qom&W@ﬂ\nomﬁwnwmsﬁm de Correlacién = 0.893706




File: \_,_03m\m<mx\ooncBmsﬁm\n\m,mﬂmBmmw\mmmc_SaoWan

Punto X Y W = log(X) Z = log(Y) W2 Wz 7 YY Delta Delta? Beta Beta?
1 | 0.540| 0.0498| -0.267606| -1.302771| 0.071613| 0.348630| -1.070243| ©.085066| -0.035266| 0.001244| -0.008483| ©.000072|
2 | 0.610| 0.0635] -0.214670| -1.197226| 0.046083| 0.257009| -1.099293| 6.079562| -0.016062| 0.000258| 0.005217| ©0.000027|
3 | 0.650| 0.0652| -0.187087| -1.185752| 0.035001| ©.221838] -1.114431| 0.076837| -0.011637| ©.000135] 0.006917| 0.000048 |
4 | 6.730| 0.0788| -0.136677| -1.103474| 0.018681| 0.150820] -1.142095| 0.072095| ©.006705| ©.000045]| 0.020517| 0.000421|
5 | 0.780| ©.0788| -0.107905| -1.103474| 0.011644| 0.119071] -1.157885| 0.069521| 0.009279| ©.000086] 0.020517| ©0.000421|
6 | 0.810| 0.0640] -9.091515| -1.193820| 0.008375| 0.109252| -1.166880| ©0.068096| -0.004096| ©0.600017] 0.005717| 0.000033]
7 | ©.860| 0.0788| -0.065502| -1.103474| 0.004290| 0.072279| -1.181156| ©0.065894| ©0.012906| 0.000167| 0.020517| 0.000421|
8 | 0.875| 0.0681| -0.057992| -1.166853| 0.003363| 0.067668| -1.185277| 0.065271| ©0.002829| 0.000008| 0.009817| 0.000096 |
9 | 0.890| 0.6703| -0.0506160| -1.153045| 0.002561] 0.058356| -1.189328| 0.064665]| 0.005635| 0.000032| 0.012017| ©0.000144|
10 | ©.950| 0.07603| -0.022276| -1.153045| 0.000496 | 0.025686| -1.204877| 0.062391| 0.007909| 0.000063| 0.012017| 0.000144]|
1 | 1.020| 0.6681| ©.008600| -1.166853| 0.000074| -0.010035]| -1.221822| 0.060004| 0.008096| 0.000066] 0.009817| 0.000096|
12 | 1.030| 0.0681| ©.012837| -1.166853| 0.000165| -0.014979| -1.224147| ©0.059683| 0.008417| 0000071 0.009817| 0.000096 |
13 | 1.055| 0.0790| ©.023252| -1.102373| 0.000541| -0.025633| -1.229863| ©0.058903| 0.020097] 0.000404| 0.020717| 0.000429]
14 | 1.135| 0.6575| ©.054996| -1.240332| 0.003025| -0.068213| -1.247284| ©0.056587| © 913| 0.000001| -0.000783| 0.000001|
15 | 1.140| ©0.0681| 0.056905| -1.166853| 0.003238| -0.066400| -1.248331| 0.056451|-0.011649| 0.000136| 0.009817| 0.000096|
16 | 1.200| 0.0633| 0.079181| -1.198596| 0.006276| -0.094906| -1.260556| | 0.008416| 0.600071| 0.005017| 0.000025|
17 | 1.245| 0.0575] 0.095169| -1.240332| 0.009057| -0 /«w.mmwwwo_ 0 0.003714| 0.000014| -0.000783| ©.000001|
18 | 1.280| 0.0550] 0.107210| -1.259637| 0.01149 70.135046| -1.275938 .052974| 0.002026| 0.000004| -0.003283| 0.000011|
19 | 1.320| 0.6511] ©.120574] -1.291579| 0.014538| -0.155731| )-1.283 | ©0.052087| -0.000987| ©.600001| -0.007183| 0.000052|
20 | 1.385| 0.6575]| 0.141450| -1.240332| 0.020008| -0.175445| & 4729| 0.050731| 0.006769| ©.000046]| -0.000783| 0.000001|
21 | 1.430| 0.0490| ©.155336| -1.309804}°0.024129| -0.203460| -1.302349| 0.049848| -0.000848| 0.600001| -0.009283| 0.000086 |
22 | 1.445| 0.6532| 0.159868| =1l 0.025558| -0.203686| -1.304836| 0.049564| 0.003636| 0.000013| -0.005683| 0.000026 |
23 | 1.535| 0.0511] 0.186108| -1. 0.034636| -0.240374| -1.319237| 0.047947| 0.003153| 0.000010| -0.007183| 0.000052|
24 | 1.570| 0.0490| ©.195900| - 7309804| 0.038377| -0.256590| -1.324610| 0.047358| ©0.001642] 0.000003| -0.009283| 0.000086 |
25 | 1.630| 0.6532| 0.21218 -1.274088| 0.045024| -0.270346]| -1.333549| 0.046393| 0.006807| ©0.000046| -0.005083| 0.000026 |
26 | 1.700| 0.0443| 0.230449| -1.353596| 0.053107| -0.311935| -1.343571] 0.045335| -0.001035| 0.000001| -0.013983| 0.000196 |
27 | 1.755| 0.0426| ©0.244277| -1.370590| 0.059671| -0.334804| -1.351159] 0.044549| -0.001949| 0.000004| -0.015683| 0.000246 |
28 | 1.810| 0.0347| 0.257679| -1.459671| 0.066398| -0.376126| -1.358514| ©0.043801| -6.009101| ©.000083] -0.023583| 0.000556|
29 | 1.880| 0.0336| ©.274158| -1.473661| 0.075163| -0.404016| -1.367558| ©.042899| -6.009299| ©.000086 | -0.024683| 0.000609|
30 | 2.010| 0.0250| ©0.303196] -1.602060| 0.091928| -0.485738| -1.383493| 0.041353| -0.016353| 0.000267| -0.033283| 0.001108]|
Sumas:| 36.27| 1.7485| 1.71749]| -37.45562| 0.78451| -2:520894| _ Sr = 0.003381| St = 0.005626|
Ymedia = 0.058283

ab = -1.2171, al = -0.5488

x#xxx % *MODELO LINEALIZADQ******

Z=

-1.2171 -0.5488x




File: \303m\m<mx\_uohcBm:ﬁm\n\mmmﬁmﬂ:mmw\mmmc_nmaowamﬁ

Desviacién del estimado = 0.010988, Desviacidén estandar =

Coeficiente de Determinacion =

Y = AX"B
Tenemos que:
ad = log(A) =
al = B = -0.548790

#xxx*MODELO DE POTENCIAS*****

0.399065, Coeficiente de Correlacién

21.217102 = A = 107ab = 107(-1.217162) = 0.060659

0.013928

= 0.631716

Lo~NoOUn s WNH

Y = +0.060659x"~-0.548790

PRONOSTICOS:

Xint[1] = 0.7000, Yint[1l] = 0.0738

Xint[2] = 1.1000, Yint[2] = 0.0576."

Xint[3] = 1.6000, Yint[3] = 0.0469

Xextinf = 0.2500, Yextinf = 0.1298

Xextsup = 2.5000, Yextsup = 0.0367

....................................................... MODELO DE CRECIMIENTO----===-=c--=-ccocc s = ==c=-coosssssooonomansomsoennr

Punto X Y vV = 1/X Z=1/Y V2 \4 ZZ YY Delta Delta? Beta Beta?
| 0.540| 0.0498| 1.851852| 20.080321]| 3.429355| 37.185780| 9,715075| 0.102933| -0.053133| 0.002823] -0.008483| 0.000072]
| 0.610] 0.0635| 1.639344| 15.748031| 2.687450| 25.816445| 11.731386]| 0.085241| -0.021741| 0.000473| 0.005217| 0.000027|
| 0.650] 0.0652| 1.538462| 15.337423| 2.366864| 23.596036| 12.688580] 0.078811| -0.013611]| 0.050185| 0.006917| 0.000048 |
| 0.730] 0.0788| 1.369863] 12.690355| 1.876525]| 17.384048| 14.288274| 0.069987| 0.008813] 0.000078| 0.020517| 0.000421|
| 0.780] 0.0788| 1.282051| 12 690355| 1.643655]| 16.269686| 15.121448| 0.066131| 0.012669] 0.000160| 0.020517| 0.000421|
| 0.810] 0.0640| 1.234568]| 15.625000| 1.524158]| 19.290123| 15.571979| 0.064218| -0.000218| 0.000000| 0.005717] 0.000033|
| ©.860] 0.0788| 1.162791]| 12.690355| 1.352082| 14.756227| 16.253014| 0.061527| 0.017273| 0.000298| 0.020517| ©0.000421|
| ©.875| 0.0681]| 1.142857| 14.684288| 1.306122| 16.782043| 16.442148| 0.060819] 0.007281| 0-000053| ©0.6009817| 0.000096 |
| 0.890] 0.0703| 1.123596| 14.224751| 1.262467| 15.982866| 16.624906| 0.060151| © 0.000103| 0.012017| 0.000144]|

10 | ©.950| 0.0703| 1.052632| 14.224751| 1.108033| 14.973422| 17.298224| 0.057809| 0.000156| 0.012017| 0.000144|

11 | 1.020| 0.0681]| 0.980392| 14.684288| o.ompwow+.H».wwmme+/ 17.983645| 0.05560 0.012494| 0.000156| ©0.009817| ©0.000096]|

12 | 1.030| 0.0681| ©.970874| 14.684288| 0.942596| 14.256590] \ 18.073958| 28| 0.012772| 0.000163| 0.009817| 0.000096|

13 | 1.055| 0.0790| 0.947867| 12.658228| 0:898452| 11.998320| \18.292247 7054668| 0.024332| 0.000592| ©.020717]| 0.000429|

14 | 1.135| 0.0575]| 0.881057| 17.39130 “9.776262| 15.322735]| L | 0.052837| 0.004663| ©.000022| -0.000783| 0.000001|

15 | 1.140| 6.0681| 0.877193| 14.684288| 0.769468| 12.880954| 18.962818| 0.052735]| 0.015365| 0.000236| 6.009817| ©.000096|

16 | 1.200| 0.0633| 0.833333] 15 0.694444| 13.164824| 19.378967| 0.051602| 6.011698| 0.000137| ©.005017| 0.000025|

17 | 1.245| 0.0575| ©.803213| 174391304| 0.645151| 13.968919| 19.664755| 0.050852| 0.006648| 0.000044| -0.000783| ©0.000001|

18 | 1.280] 0.0550| ©6.781250]| 18.181818| 0.610352] 14.204545| 19.873143| 0.050319| 0.004681| 0.000022| -0.003283| 0.000011|

19 | 1.320] 0.0511| ©.757576]| 19.569472| 0.573921] 14.825357| 20.097769] 0.049757| ©0.001343| 0.000002| -0.007183| 0.000052|

20 | 1.385] 0.0575] 0.722022| 17.391304| 0.521315| 12.556898| 20.435112] 0.048935| 0.008565| 0.000073] -0.000783| ©0.000001]|




File: \303m\m<mx\00ncBmsﬂm\n\m.mﬂmBmmw\mmm:_ﬂmaowamn

21 | 1.430| 0.0490| 0.699301| 20.408163| 0.489021| 14.271443| 20.650603| 0.048425| ©0.000575| ©.000000| -0.009283| 0.000086|
22 | 1.445| 0.0532| 0.692042| 18.796992| 0.478921| 13.008299 20.719570| 0.048264| 0.004936| ©0.000024| -0.005083| ©0.000026
23 | 1.535| 0.0511| 0.651466| 19.569472| 0.424408| 12.748841| 21.104559] 0.047383| 0.003717| 0.000014| -0.007183| 0.000052]
24 | 1.576] 0.0490| ©0.636943| 20.408163| 0.405696| 12.998830| 21.242338| 0.047076| ©0.001924| ©0.000004| -0.009283| 0.000086 |
25 | 1.630| 0.0532| 0.613497| 18.796992| 0.376378| 11.531897| 21.464815] 0.046588| ©.006612| 0.000044| -0.005083| ©.000026|
26 | 1.700| 0.0443| 0.588235| 22.573363| 0.346021| 13.278449| 21.764502] 0.046073| -0.001773| ©0.000003| -6.613983| 0.000196]
57 | 1.755| 0.0426| 0.569801| 23.474178| 0.324673| 13.3756001. 21.879414| 0.045705| -0.003105 | \M»@@eewaa\-o.aummmw_ 0.000246 |
28 | 1.810| 0.0347| 0.552486| 28.818444| 0.305241}-15.921792| \22.043696| 0.045364| -0.010664] 0000114 -0.023583| 0.000556]
29 | 1.880| 0.0336| 0.531915] No.umpmom%\mvwmwoww_ 15.830800| 22.238881| ©.044966| -0.0 | ©.000129| -0.024683| 0.000609 |
30 | 2.010] 0.0250| 0.497512| 40.600000}-6.247519| 19.900498| 22.565297 0.044316| -0-019316| 0.000373| -0.033283| 0.001108|
Sumas:| 36.27| 1.7485] NN»mmmmm4“mmuwmwa@_ 29.63065| 482.478633| _ Sr = 0.006492| St = 0.005626]
Ymedia = 0.058283

a® = 27.2858, al = -9.4882

##%xx*MODELO LINEALIZADQ******
Z = 27.2858 -9.4882x

Desviacién del estimado = 0.015226, Desviacion estandar m.e.owwowm

rd
Coeficiente de Determinacién = -0.153914, nomﬁpnwmowm\am Correlaci6n = -nan
v
Y = Ax/(B+x)
Tenemos que:
a0 = 1/A = 27.285787 ~ A = 1/a0 = 1/27,285787 = 0.036649
al = B/A . B = al*A = al*0.036649 =-0.347734

***%*MODELO DE CRECIMIENTO*****

Y = +0.036649x / (-0.347734+x)

PRONOSTICOS: P
Xint[1] = 0.7000, Yint[1] = 0.0728 \\\
Xint[2] = 1.1000, Yint[2] = 0.0536 \\\\
Xint[3] = 1.6000, Yint[3] = 0.0468 .

Xextinf = 0.25600, Yextinf = -0.0937

Xextsup = 2.5000, Yextsup = 0.04




File: /home/ayax/Documents/C/Sistemas3/Resultados.dat

Page 8 of 9

Punto X Y X2 X3 X4 X5 X6 XY X2y X3y Yy Delta  Delta? Beta Beta?
1 | 0.54] 0.0498| 0.291600| 0.157464| 0.085031| 0.045917| ©.024795| 0.026892| 0.014522| 0.007842| 0.058690|-0.008890| 0.000079|-0.008483] 0.000072]
2 | 0.61] 0.0635| ©.372100| 0.226981| 0.138458| 0.084460| ©.051520| 06.038735| 0.023628| 0.014413| 0.063304| 0.000196| 0.000000| ©.005217| ©.000027|
3 | 6.65| 0.0652| ©.422500| 0.274625| 0.178506| 0.116029| ©.075419| 0.042380| 0.027547| 0.017906| 0.065404|-0.000204| 0.000000| ©.006917| 0.000048|
4 | ©.73| ©.6788| 0.532900| 0.389017| 0.283982| ©.207307| 0.151334| 0.057524| 0.041993| 0.030655| 0.068517| 0.010283| 0.000106| 0.020517| 0.000421|
5 | 0.78] 0.0788| 0.608400| 0.474552| 0.370151| 0.288717| ©.225200| 0.061464| 6.047942| 0.037395| 0.069775| 0.009025| 0.000081| ©.020517| 0.000421|
6 | 0.81] 0.0640| 0.656100| 0.531441| 0.430467| 0.348678| ©.282430| 0.051840| 0.041990| 0.034012| 0.070293|-0.006293| 0.000040| ©.005717| 0.000033|
7 | 6.86] 0.0788]| 0.739600| 0.636056| 0.547008| 0.470427| 0.404567| 0.067768| 6.058280| 0.050121| 0.070786| 0.008014| 0.000064| 0.020517| 0.000421|
8 | 6.88] 0.0681| 0.765625| 0.669922| ©.586182| 0.512909| 0.448795| 0.059587| 0.052139| 0.045622| 0.070848|-0.002748| 0.000008| ©.009817| 0.000096 |
9 | 0.89] 0.0703| 0.792100| 0.704969| 0.627422| ©.558406| 0.496981| 0.062567| 0.055685| 0.049559| 0.070871|-0.000571| 0.000000| 0.012017| 0.000144|
10 | 0.95| 0.0703| 0.902500| 0.857375| 0.814506| 0.773781| ©.735092| 0.066785| 0.063446| 0.060273| ©.070601|-0.000301| 0.000000| 0.012017| 0.000144]
11 | 1.02| 0.0681| 1.040400| 1.061208| 1.082432| 1.104081| 1.126162| 0.069462| 6.976851| 0.072268| 0.069610|-0.001510| 0.000002| 0.669817| 0.000096|
12 | 1.03| 0.0681| 1.060900| 1.092727| 1.125509| 1.159274| 1.194052| 0.070143] - 0.074415| 0.069414|-0.001314| 0.000002] 0.009817| 0.000096|
13 | 1.05| 0.0798| 1.113025| 1.174241| 1.238825| 1.306960| 1.378843| 0.0 0.087929[0.092765| 0.068868| 0.010132| 0.600103| 0.020717| 0.000429|
14 | 1.14| 0.0575| 1.288225| 1.462135| 1.659524| 1.883559| 2.137840]-0.065263| 0.074073| 0,084073| e.mmmmwa_-o.omwmw»+\dmeeeemw -0.000783| 0.000001 |
15 | 1.14] 0.0681| 1.299600| 1.481544| 1.688960| 1.925415| 2.194973| 0.077634| ©.088503| 0.100893| 0.866472| 0.001638| 0.000003| 0.009817| 0.000096|
16 | 1.20| 0.8633| 1.440000| 1.728000| 2.073600| 2.488320| 2.985984| 0.875960| 0.091152| ©.199382| 0.064342|-0:001042| 0.000001| 0.005017| 0.000025]
17 | 1.25| ©.08575] 1.550025| 1.929781| 2.402578| ~73.724055| 0.071588| 0.089126| 0.119962| 0.062547|-0.005047| 0.000025|-0.000783| 0.000001]
18 | 1.28| 0.0550| 1.638400| 2.097152| 2.684355| 4.398047| 0.070400| 0.090112| 0.115 1051|-0.006051| 0.000037|-0.003283| 0.000011|
19 | 1.32| 0.8511| 1.742400| 2.299968| 3.035958| 7464| 5.289853| 0.067452| ©.089037| 0.117528| 0.0859251|-0.008151| 0.000066]-0.007183| 0.000052|
20 | 1.39| 0.0575| 1.918225| 2.656742| 3.679587|-5.096228| 7.058276| 0.079637| 0.110298| 0.152763| 0.056164| 0.001336| 0.000002]-0.000783| 0.000001|
21 | 1.43] 0.0490| 2.044900| 2.924207| 5.979711| 8.550987| 0.870070| 0.100200| 0.143286| 0.053941|-0.004941| 0.000024|-0.009283| 0.000086|
22 | 1.45| 0.0532| 2.088025| 3.017196{4 6.299981| 9.103472| ©.076874| 0.111083| 0.160515| 0.053190| 0.000010| 0.000000|-0.005083| 0.000026]
23 | 1.53| 0.0511| 2.356225| 3,616805}—5.551796| 8.522007| 13.681281| 0.078438| 0.120403| 0.184819| 0.048637| 0.002463| 0.000006|-0.007183| 0.000052|
24 | 1.57| 0.0490| 2.464900| 3 3| 6.075732| 9.538899| 14.976072| 0.076930| 0.120780| 0.189625| 0.046873| 0.002127| 0.000005]-0.009283| 0.000086|
25 | 1.63| 0.0532| 2.656900| 4 330747| 7.859118| 11.506362| 18.755370| 0.086716| 0.141347| 0.220396| 0.043905| 0.009295| 0.000086]-0.005083| 0.000026 |
26 | 1.70| 0.0443]| 2.890000| 4.913000| 8.352100| 14.198576| 24.137569| 0.075310| 0.128027| 0.217646| 0.040597| 0.003703| 0.000014|-0.013983| 0.000196|
27 | 1.75| 0.0426] 3.080025| 5.405444| 9.486554| 16.648902| 29.218823| 0.074763| ©.131209| 0.230272| 0.038174| 0.004426| 0.000020|-0.015683| 0.000246|
28 | 1.81| 0.0347| 3.276100| 5.929741| 10.732831| 19.426424| 35.161828| 0.062807| 0.113681| 0.205762| 0.035953|-0.001253| 0.000002|-0.023583| 0.000556|
29 | 1.88| 0.0336| 3.534400| 6.644672| 12.491983| 23.484929| 44.151666| 0.063168| 0.118756| 0.223261| 0.033490| 0.000110| 0.000000|-0.024683| 0.000609 |
30 | 2.01| 0.0250| 4.040100| 8.120601| 16.322408| 32.808040| 65.944161| 0.050250| 6.101002| 0.203015| ©.030296|-0.005296| 0.000028|-0.033283| 0.001108|
Sumas:|36.27| 1.7485| 48.60620| 70.67821| 109.34703| 177.21894| 297.46545| 1.98175| 2.47699| 3.36679] _ Sr = 0.000887| St = 0.005626|
Ymedia = 0.058283
ad = -0.0266, al = 0.2544, a2 = -0.2026, a3 = 0.0448 ek

d
#xxxXXMODELO CUBICO****%* 1
Y = -0.0266 +0.2544x -0.2026x~2 +0.0448x"3




File: /nome/ayax/Documents/C/Sistemas3/Resultados.dat

Page 9 of 9

Desviacion del estimado = 0.005627, Desviacién estdndar = 0.013928

Coeficiente de Determinacidn = 0.842405, Coeficiente de Correlacion = 0.917826

PRONOSTICOS:
Xint[1] = 0.700000, Yint[1] = 0.067514
Xint[2] = 1.100000, Yint[2] = 0.067698 Y
Xint[3] = 1.600000, Yint[3] = 0.045377 A
Xextinf = 0.250000, Yextinf = 0.024980

Xextsup = 2.500000, Yextsup = 0.043766




