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El plano inclinado.

Se dice que el movimiento de un cuerpo es rectilineo y uniformemente acelerado cuando
se mueve con velocidad constante y en linea recta.

Los cuerpos en caida por un plano inclinado estan sometidos a la atraccién de la Tierra 'y
experimentan un movimiento uniformemente acelerado.

Esta aceleracion aumenta con la inclinacién del plano. Su valor méaximo es igual a la
e — m s . . . L
aceleracion de la gravedad g=9.8— en caida libre (inclinacion de 90°).
s

Para cualquier otro angulo, el valor de la aceleracion es:

a=mgsent

La aceleracién se determina midiendo los tiempos de paso por cada una de las marcas
de espacio conocido, a partir de la ecuacion:

1
e=V t+—at
o2

El siguiente trabajo tiene como propdsito englobar los ajustes de tipo parabdlico,
potencial, lineal, exponencial, de Gowpetz y de crecimiento.

Por fines de practicidad, se utilizé un problema de Laboratorio de Fisica 1. Movimiento de
una particula, correspondiente a la practica que estudia el movimiento de un cuerpo en un
plano inclinado.

El presente programa realizara los ajustes-obtenidos con la siguiente formula:

1 2
== Ot
X 2gsen



Archivo de Entrada: Entrada.input
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0.64080025 3.19801767518056
0.81090025 4.058929465414
1.00120036 5.01146921830041
1.21154049 6.06431850699653
1.44192064 7.21747733150238
1.69234081 8.47094569181795
1.962801 9.82472358794323
2.25330121 11.2788110198782
2.56416169 12.8348109864644
2.89476196 14.4896176993454
3.24540225 16.244733948036
3.61646289 18.1020634594665
4.00720324 20.0578989891031
4.418404 22.1161483002417
4.84924441 24.2727031108242
5.30058529 26.5318722216709
5.77152576 28.8891463131994
6.26300676 31.3492352237542
6.77456784 33.9098341888809
7.306209 36.5709432085795
7.85793024 39.3325622828501
8.42973156 42.1946914116925
9.02161296 45.1573305951069
9.63357444 48.2204798330931
10.265616 51.3841391256513
10.91773764 54.6483084727813
11.58993936 58.0129878744833
12.28222116 61.4781773307572

12.99386209  65.0402681545935 r S/
13.72554304  68.7026685142396
14.478025 72.4691875153578

15.24980601 76.3323071559498
16.04162704 80.2957363323516
16.85430916 84.3635848783141
17.68623025 88.5277333356617

2.1
6.2
7.3
9.2
9.8
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20
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Main.c

#include "mmc.h"

int main()

{

//LEE LOS ELEMENTOS CONTENIDOS DENTRO DEL ARCHIVO Y LOS ALMACENA EN

FILE %input = fopen("Entrada.input”, "r");

int n_elementos;

fscanf(input, "%d", &n_elementos);

double *x = (double *)malloc(n_elementos * sizeof(double));
double *y = (double *)malloc(n_elementos * sizeof(double));
for (int i = 0; i < n_elementos; i++)

{

fscanf(input, "%lf %1f", &x[i], &y[il);

}

int n_xInt;

fscanf(input, "%d", &n_xInt); F

double #xInt = (double *)malloc(n_xInt * sizeof(double));
for (int i = 0; i < n_xInt; i+) /

{ i
fscanf(input, "%lf", 8xInt[i]ly
int n_xExt; /

fscanf(input, "%d", 8n_x§x§);
double *xExt = (double ¥)malloc(n_xExt * sizeof(double));
for (int 4 = 83 1 2 nKExty 1++)

{ /
fscanf(input, "%1i}{/axExt[i]);
}

4

v 71/
fclose(dinput);/ /
/" ]/

//LLAMA LA LIBRERIA DE MMC
mmc(n_@kbmentos, x, vy, n_xInt, xInt, n_xExt, XxExt);

free(x);
free(y);
return 9;

}

MEMORIA



//mmc.h

#ifndef _ MMC_H__
#define _ MMC_H___

#include <stdio.h>

#include "ajuste_lineal.h"”
#include "ajuste_parabolico.h"”
#include "ajuste_exponencial.h”
#include "ajuste_potencias.h”
#include "ajuste_crecimiento.h" /
#include "ajuste_gowpetz.h" ’

void mmc(int n_elementos, double *x, double %y, int n_xInt, double *xInt, int
n_xExt, double *xExt);
Hendif

//mmc.c
#include "mmc.h"

void mmc(int n_elementos, double *x, double =y, int n_xInt, double xxInt, int
n_xExt, double xxExt)

//Inicializa un archivo universal a ser usado por todos los metodos
FILE xfoutput = fopen("Salida.output”, "w+");

" 1ineal(n_elementos, x, y, n_xInt, xInt, n_xExt, xExt, Sfoutput);
/@grabolico(n_elementos, X, v, n_xInt, xInt, n_xExt, xExt, &foutput);
géxponencial(n_elementos, X, y, n_xInt, xInt, n_xExt, XEXt, §foutput);
fﬁbﬁencias(n_elementos, x, v, n_xInt, xInt, n_xExt, xExt, §foutput);
?@fecimieﬂto(n_elementos, x, y, n_xInt, xInt, n_xExt, xEXt, §foutput);
’%owpetz(n_elementos, x, v, n_xInt, xInt, n_xExt, xExt, &foutput);
fclose(foutput);

Tee(x); rd

AE2.CD1.M{ree(y); P

ree(xIntzﬁf

free(xExY);

}




//ajuste_lineal.h
#ifndef _ LINEAL_H__
#define _ LINEAL_H__

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "gauss_jordan.h™
#include "error_info.h"

void lineal(int n_elementos, double *x, double %y, int n_xInt, double *x_Int,

int n_xExt, double #x_Ext, FILE *xfoutput);
#endif

//ajuste_lineal.c
#include "ajuste_lineal.h”

void lineal(int n_elementos, double xXx, doublgw*gj int n_xInt, double *x_Int,

int n_xExt, double xx_Ext, FILE %xfoutput)

{
Farintf(=foutput, “--sssmmonmass MODELO LINEAL [y = a0 +

double Sumx = @; 7 ,
double Sumx2 = 0;/,

double Sumy = 0; “jJ/f
double Sumxy = 0; °
double #*x2 = (double *)malloc(n_elementos * sizeof(double));

double *xy (double *)malloc(n_elementos * sizeof(double));
double *YY = (double *)malloc(n_elementos * sizeof(double));
double xdelta = (double =)malloc(n_elementos * sizeof(double));

double xdelta2 = (double *)malloc(n_elementos * sizeof(double));

double *beta = (double *)malloc(n_elementos * sizeof(double));
double *beta2 = (double *)malloc(n_elementos * sizeof(double));

for (int i = @; i < n_ePgMéntos; i++)

{

x2[i] = pow(x[il, 2);7 /
xy[i] = x[i] = y[i]; /
Sumx = Sumx + x[i];

Sumy = Sumy + y[i]; .
sumx2 = Sumx2 + x2[il; ¢ /
Sumxy = Sumxy + xy[il; /

i"i
} /

double Ymedia Sumy / n_elementos;

AE2.CD1.




Matrix a = generate_matrix(2, 3);
.rows[0].columns[@] = n_elementds;

a

a.rows[@].columns[1] = Sumx; ~,
a.rows[0].columns[2] = Sumy;
a.rows[1].columns[@] = Sumx;
a.rows[1].columns[1] = Sumx2; e
a.rows[1].columns[2] = Sumxy; /

double a0, ai;
GaussJordan(2, &a, &a0, &al);
double St = 0, Sr = 0; AE2.CD1.11

for (int 1 = @; 1 < n_elementos; i++)
{

YY[i] = a0 + (al % x[i]);

deltali] = y[il - YY[i]; 4
delta2[i] = pow(deltali], 2);"
betal[i] = y[i] - Ymediaj

beta2[i] = pow(betal[i], 2)3/

Sr = Sr + delta2[il; / |

St = St + beta2[il; /

} t w o
printf("a0: %1f, al:%lf \n", a@;/él);

printf("Sr: %1f, St:%lf \nfoSr, St);

fprintf(xfoutput, "Pto. x”¥ x2 xy YY delta delta2 beta beta2\n");
for (int 1 = 0; 1 < n_elementos; i++)

{ o
fprintf(xfoutput, "%d \t %9, 41f \t %9.41f \t %9.41f \t %9.41F \t %9.41f \t
%9.41Ff \t %9.41f \t %9.41F \t %9.41f \n", i + 1, x[i], y[il, x2[i], x[1i] =*
y[i], YY[i], delta[i], delta2[i], betal[i], beta2[i]);

} ]

fprintf(*foutput, "\nYmedig;w%if \n", Ymedia);

fprintf(xfoutput, "\na@:-%9.51f, al:%9.51f\n", a0, al);

fprintf(*foutput, "\nModelo lineal: Y = %9.51f + (%9.51fx)\n", a0, al);

fprintf(xfoutput, "\n--——==- CalCQIO/&é N R V5 S s \n"Y;
double resultado_Y; g
for (int i = @; i < A_xIat; 1++)

resultado_Y = a0 + (al * x_Int[iJ77/

fprintf(xfoutput, "X = %1f; ¥ = %Lf\n", x_Int[i], resultado_Y);

} AE2.CD1.1
fprintf(xfoutput, "\N-====w-- CalculgfdﬁfY externas--------- \n");

for (int i = 0; 1 < n_xExt; i++)-

{ i

resultado Y = a@ + (al * x_Ext[i]); -
fprintf(xfoutput, "X = %1lf; Y = %1F\n",ﬁ§_Ex%fﬁ], resultado_Y);



}
fprintf(xfoutput, "\n");

print_error_info(n_elementos, St, Sr, &foutput);

free(x2); Y,
free(xy); ra
free(YY); /f
free(delta); o
free(delta2); /xf
free(beta)if?//
free(beta2)

}



//ajuste_parabolico.h
#ifndef _ PARABOLICO H__
#tdefine __ PARABOLICO_H__

#include <stdio.h>
#include <stdlib.h>
f#tinclude <math.h>
#include "gauss_jordan.h"
#include "error_info.h"

void parabolico(int n_elemento;{’double *x, double =y, int n_xInt, double
*x_Int, int n_xExt, double_*XfExt, FILE *xfoutput);

ftendif

//ajuste_parabolico.c
#include "ajuste_parabolico.h”

void parabolico(int n_elementos, double *x, double xy, int n_xInt, double
xx_Int, int n_xExt, double *x_Ext, FILE xxfoutput)

{

Forintf(#TOOtpUL; "ermeweresm— e MODELO PARABOLICO [Y=a@+(alx)+
(a2x*#k2)]---——m==fmm e \n\n");

double Sumx = 0;

double Sumx2
double Sumx3
double Sumxé4
double Sumy = 0;

double Sumxy = @;

double Sumx2y = @;

double *x2 = (double *)malloc(n_elementos

1
S 0o -

i

x sizeof(double));
double #x3 = (double *)malloc(n_elementos % sizeof(double));
double #x& = (double *)malloc(n_elementos * sizeof(double));
double *xy = (double =x)malloc(n_elementos *_sizeof(double));

double xx2y = (double *)malloc(n_elemenggsf* sizeof(double));

/
double *YY = (double *)malloc(nfglgméntos * sizeof(double));
double xdelta = (double *)malldﬁ(n_elementos * sizeof(double));
double xdelta2 = (double x)malloc(n_elementos * sizeof(double));
double xbeta = (double *)malloc(n_elementos * sizeof(double));
double #beta2 = (double *)malloc(n_elementos * sizeof(double));

for (int i = @; 1 < n_elementos; i++) -W

{ p

x2[1] = pow(x[i], 2); f g &

x3[i] = pow(x[il, 3); - 7

w5 ], = wegCal 1], Bbi # AE2.CD1.11




xy[1] = x[1] * y[i]; ///ﬁ
x2y[i] = x2[1] = y[i]; /
Sumx = Sumx + x[i]; /ff
Sumx2 = Sumx2 + x2[1],,

Sumx3 = Sumx3 + x3[i];

Sumx4 = Sumx4 + x4[i]; '
Sumy = Sumy + y[il; /f
Sumxy = Sumxy + xy[il;
Sumx2y = Sumx2y + x2y[i]; /
}

double Ymedia = Sumy / n_elementos;

Matrix a = generate_matrix(3, 4);

.rows[@].columns[@] = n_elementos;
.rows[@].columns[1] = Sumx; o
.rows[@].columns[2] = Sumx2; .
.rows[0].columns[3] = Sumy; /Jj
.rows[1].columns[@] = Sumx; yd

.rows[1].columns[1] = Sumx2;
.rows[1].columns[2] = Sumx3; A//
.rows[1].columns[3] = Sumxy,/
.rows[2].columns[@] = Sumx 4
.rows[2].columns[1] = Su
.rows[z].columns[zlﬁ— Sﬂmxa
a.rows[2].columns[3] # Sumx2y;
double a0, al, a2;

GaussJordan vParab011ca(3 §a, §a0, Sal, &a2);.
double St = @, Sr = 0; /

AE2.CD1.11

N
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for (int i = @; 1 < n elementos; i++)
{

YY[i] = a0 + (a1l * x[i]) +/(a2 « pow(x[il, 2));="
deltali] = y[i] - YY[i];~ )V
delta2[i] = pow(deltal[il, 2);
betal[i] = y[i] - Ymedig{l ,
beta2[i] = pow(betal[il, 2); ‘/*”

Sr = Sr + delta2[i]; 7
St = St + beta2[ily”
} b4

printf("a0: %1f, al:%lf \n", a0, al);

printf("Sr: %lf, St:%lf \n", Sr, ASt);

fprintf(xfoutput, "Pto. x vy xy’xZ x3 x4 x2y YY delta delta2 beta beta2\n");
for (int 1 = 0; 1 < n elgﬂﬁntos, i++)

{

fprintf(xfoutput, "%2d %8.41f %8.41f %13 Alf”%lB L1F %13.41F Nt %13.41F \t
%13.41F \t %13.41f %9.41f %9.411 %9 ﬁlf %9.41F\n", i + 1, x[i], yl[il, x[i] =*



y[il, x2[i], x3[il, x4[i], x2y[il, YY[i], delta[i], delta2[i], beta[il],

beta2[i]);

}
fprintf(*fout
fprintf(*fout
fprintf(*fout
n", a0, al, a

put, "\nYmedia: %1lf \n", Ymedia);

put, "\na@: %9.51f,
put, "\nModelo para
2);

al:%9.51f, a2:%9.51f\n", a0, al, a2);

bolico: Y = %9.5Uf + (%0.51fx) + (%9.51fx#*2)\

print_error_info(n_elementos, St, Sr, 8foutput);

double result
fprintf(xfout
for (int 1 =
{

resultado_Y =

}

fprintf(*fout
for (int i =
{
resultado_Y =
fprintf(xfout
}

fprintf(*xfout

free(x2);
free(x3);
free(x4);
free(xy);
free(x2y);
free(YY);
free(delta);
free(delta2);
free(beta);
free(beta2);
}

ado_Y;
PAE; e s Cal
0; 1 < n_xInt; i++)

el deAY Lrtermps———rre— \n");

e . 44—
a0 + (al %= x_Int[il) + (a2 x pow(x_Int[i], 2));
fprintf(*xfoutput, "X = %Lf; Y =;%1f\n", x_Int[i], resultado_Y);

?

/

ny )’;
put, '\nj;f—;r——Cal
0; i < A_XEXt; i++)

/ y
/ L

anc)‘,fﬁf/(al * x_Ext[1]) + (a2 * pow(x_Ext[i], 2));4__

pdf, "X = %Lf; Y =

put, "\n");

AE2.CD1.11

culo de Y externas--------- \n");

%1f\n", x_Ext[i], resultado_Y);

AE2.CD1.11




//gauss_jordan.h
#ifndef _ GAUSS_JORDAN_H__
#define _ GAUSS_JORDAN_H_

#include <stdlib.h>
#include <math.h>
#include "matrix.h"

AE2.CD1.11

typedef struct Row Row;

typedef struct Matrix Matrix;

AE2.CD1.1

void GaussJordan(int, Matrix *, double %, double *);

void GaussJordan vParabolica(int, Matrix %, double =%, double *, double *);
void Elimina_GJ(int, Matrix *, Matrix x);
Matrix generate_matrix(int, int); 7
void pivoteo(int, Matrix =, int, int)]
int val_max_col(int, int, double *Ffint);
#endif 4ff
.»‘//
//gauss_jordan.c /
#tinclude "gauss_jordan.h" f/
Matrix generate_matrix(%ﬁ% rows, int columns)
1 /
Matrix m; /
m.nROwWS = rows; ff
m.nColumns = columns;
m.rows = (Row *)mgiloc(rows * sizeof(Row));
for (int 1 = 0; }f< rows; 1i++)
{ j
m.rows[i].colgﬁns = (double x)malloc(columns % sizeof(double));
} /
return m; //
}
Y 4
Liésjordan(int n, Matrix xmatrix, double xa@, double *al)
/fprintf(foutput, "--------m-—mmme- METOD0. GAUSS. JORBAN i s 2 \n");

Matrix c_matrix = generate_matrix(matrix—>nRows, matrix—>nColumns);
for (int 1 = @; i < matrix—nRows; i++)

{

for (int j = 0; j < matrix—>nColumns; )

{

_matrix.rows[i].columns[j] =

matrix—rows[i].columns[j];



AE2.CD1.11

//print_matrix(&c_matrix, &foutput);
Elimina_GJ(n, matrix, &c_matrix);

a0 = c_matrix.rows[n - 2].columns[n];
%xal = c_matrix.rows[n - 1].columns[n];

}

double =*a2)

{

//forintf(foutput, "--------mmmmm— - METODO GAUSS JORDAN---------
Matrix c_matrix = generatemmatrix(matrix—énRows,imatrix—énColumns);

for (int 1 = @; 1 < matrix—>nRows; i++)
{ y
for (int j = 0; j < matrix—>nColumns; j++) ;”
c_matrix.rows[i].columns[j] = matrix—>rows[il.columns[j];
//print_matrix(&c_matrix, &foutput);/

Elimina_GJ(n, matrix, &c_matrix); /

*a@ = c_matrix.rows[n - 3].columq§[n];

AE2.CD1.11

*al c_matrix.rows[n - 2].columﬁs[n];
a2 = c_matrix.rows[n - 1].columns[n];

}

void Elimina_GJ(int n, Matpix *matrix, Matrix %c_matrix)

tr, rm, i, j, c = @,)g
r double *copia = (double/*)malloc(n * sizeof(double));

double xtempr = (dogbié x)malloc(n * sizeof(double));
float constt, pivot; /
for (r = 0; r < 0}/ rA+)

{

rm = 0;

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

{

copial[i] = c_matrix—rows[i].columns[r];
}

rm = val_max_col(r, n, copia, rm);

if (rm == r)

{

pivoteo(n, &(xc_matrix), r, rm);

}

pivot = c_matrix—rows[r].columns[r];
for (j = 0; j < n; j+)

{

k:yatrix—érows[r].columns[j] = ¢_matrix—rows[r].columns[j] / pivot;

void GaussJordan_vParabolica(int n, Matrix *matrix, double xa@, double =xal,



constt = -(c_matrix—>rows[i].columns[r]);

for (j = @; § < n; j+)

{

tempr[j] = constt * c_matrix—rows[r].columns[j];
c_matrix—>rows[i].columns[j] = tempr[j] + c_matrix—>rows[i].columns[j];

AE2.CD1.11

}
}

C++,
//fprintf(+foutput, "ITERACION No %d\n", r + 1)5
//print_matrix(c_matrix, foutput); /

//Comprueba(n, &(xmatrix), 8(*c_matrix),/fbutput);

J‘/

int val_max_col(int rowpvt, int n, géhble xvec, int rmax)
{

rmax = rowpvt; o

double pvtmax = fabs(vec[rowpv}ﬂ);

for (int i = rowpvt; 1 < n; §%+)

{ /

if (fabs(vec[i]) »> pvtmax);f

{ /

pvtmax = fabs(vec[i]); /
rmax = 1;

}

eturn rmax,;

}

void pivoteon4£ n, Matrix xmatrix, int rowpvt, int rmax)
//
o/

for (int iﬁg 0; i < n; i+)

/
{ //
AE2.CD1.11J| double temp = matrix—rows[rowpvt].columns[i];
matrix—>rows[rowpvt].columns[i] = matrix—rows[rmax].columns[i];

atrix—rows[rmax].columns[i] = temp;




//matrix.h
#ifndef _ MATRIX_H
#define _ MATRIX_H__

struct Row

{
double *columns;
¥
struct Matrix /5:
{ J
struct Row *rows; )
int nColumns, nRows; !/‘
¥ Vd
#endif ;ﬁ
V4 ‘/!

//error_info.h ff
#ifndef __ERROR_INFO_H__ /
#define _ ERROR_INFO_H__ //

/
#include <stdio.h> //
#include <math.h> //

7 4
void print_error_info(int n_elementos, double St, double Sr, FILE **x foutput);

#endif //

//error_info.c /

#include "error_info.h" /

/
/

{ v

double desest =/5gft(Sr / (n_elementos - 2));

double destip # sqrt(st / (n_elementos - 1)); AE2.CD1.11

double coefdet = (st - Sr) / St;

double coefcot = sqrt(coefdet);

fprintf(*xfoutput, "\n-------- DESVIACIONES Y COEFICIENTES----~--- ')

fprintf(*xfoutput, "St: %Lf, Sr: %Lfin\n", St, Sr);

fprintf(**foutput, "Desviacion del Estimado: %Lf; \t Desviacion Estandar:

n\n", desest, destip);

fprintf(xxfoutput, "Coeficiente Determinado: %lf; \t Coeficiente Correl.:

n\n\n", coefdet, coefcor);

}

F
void printmerror~19fq(int n_elementos, double St, double Sr, FILE *x*x foutput)

%L \

%L \



//ajuste_exponencial.h
#ifndef _ EXPONENCIAL_H__
#tdefine _ EXPONENCIAL_H__

#include <stdio.h>
#include “gauss_jordan.h”
#tinclude "error_info.h"

void exponencial(int n elem;ntos, double *x, double =y, int n_xInt, double
xx_Int, int n_xExt, double”*x_Ext, FILE xxfoutput);
void lineal e(int n_eleméntos, double *xx, double #*y, double xa@, double =*al,

double **YY); .

f#endif

//ajuste_exponencial.c
#include "ajuste_exponencial.h”

void exponencial(int n_elementos, double *x, double *y, int n_xInt, double
*x_Int, int n_xExt, double *x_Ext, FILE x*foutput)

{

ForiatFlsfoutpull; " =seeremr——wmmo o MODELO EXPONENCIAL
[Yelipsa{ B ) [~————re—sesemmmes \n\n");

double a@, al, Sumy = 0; P

double *z = (double x)malloc(n_ &lementos * sizeof(double));

double =YY = (double *)nalloc(n elementos * sizeof(double));
double *ZZ = (double *)ﬂakloc(n elementos * sizeof(double));
double =delta = (double *)malloc(n elementos * sizeof(double));
double xdelta2 = (double *)malloc(n_elementos * sizeof(double));
double xbeta = (doque x)malloc(n_elementos * sizeof(double));
double *beta2 = (Eguble x)malloc(n_elementos * sizeof(double));
for (int i = 0; i< n_elementos; i++)

{ >

z[i] = log(y[il); 7
Sumy = Sumy + y[i];
}

lineal e(n_elementos, &x, &z, &a0, &al, &§ZZ);
double St = @, Sr = 0;

double Ymedia = Sumy / n_elementos;

-

for (int i = 0; i < n_elementos; i++) AE2.CD1.11

{ -

YY[i] = exp(zz[il); =~ ~
delta[i] = y[i] - YY[il; )
delta2[i] = pow(deltalil, 2);~
beta[i] = y[i] - Ymedia;
beta2[i] = pow(betal[il], 2);

Sr = Sr + delta2[il;




St = St + beta2[i]; @ AE2.CD1.11
}

printf("a0: %1f, al:%Lf \n", a0, al);
printf("Sr: %1f, St:%lf \n", Sr, St);
fprintf(*«foutput, "Pto. x y z=lny x2 xz Z YY delta delta2 beta beta2\n");

for (int 1 = @; 1 < n_elementos; i++) .

{

fprintf(*xfoutput, "%d %10.41f %10.41F N\t %10.4kF \t %10.41Ff \t %10.41f \t
%10.41F \t %10.41f \t %10.41f \t %10.41f \t %10.41f \t %10.41f\n", 1 + 1, x[1i],
y[il, z[il, pow(x[il, 2), x[il = y[il, zz[i1, YY[il, delta[i], delta2[i],
beta[i], beta2[il); /

} P
fprintf(*xfoutput, "\nYmedia: %Llf \n“&meedia);

fprintf(*foutput, "\na@d: %9.51f, aly%9.51f\n", a0, al);
fprintf(*foutput, "\nModelo lineal’ Z = %9.51f + %9.5Lfx\n", a0, al);
double A = exp(a@);ﬂT‘ AEZ.CD1.11

double B = al; €=
fprintf(*foutput, "SnA=exxad Xt A=%9.51f\nB=al \t B=%9.51f\n", A, B);
fprintf(xfoutput, "\nModeloﬁéxponencialz Y = %9.51Fexx(%9.51fx)\n\n", A, B);

printmerror_info(n_elemeﬁios, St, S, BFOUTEIL);
/'!

double resultado_VY; g/

fprintf(*foutput, "Xn-------- Calculo de Y internas--------- \n");
for (int 1 = 0; i & n_xInt; i++)

{ / / AE2.CD1.11
resulta;.d’b_‘Y = ,A"'J* exp(B * x_Int[i]); <+

fpriqf?(ffoqzbut, "X = %1f; Y = %Lf\n", x_Int[i], resultado_Y);
v [/

P e F sfoutput, il--sesess Calculo de Y externas--------- A" )
for (int i = 0; i < n_xExt; i++)

{ AE2.CD1.11
resultado Y = A * exp(B * x_Ext[i]);t

fprintf(*foutput, "X = %Llf; Y = %Lf\n", x_Ext[i], resultado_Y);
}
fprintf(*foutput, "\n");

free(z);
free(YY);
free(Z2);
free(delta);
free(delta2);~"
free(beta);
free(beta2);

}



void lineal_e(int n_elementos, double *+x, double %%y, double %a®, double %al,
double #**YY)
{

double Ymedia
double Sumx
double Sumy :

double Sumx2 = 0;

double Sumxy = 0;

double *x2 = (double *)malloc(n_elementos * sizeof(double));
double %xy = (double *)malloc(n_elementos * sizeof(double));

0;

1]

UH
)

for (int 1 = @; 1 < n_elementos; i++)

1

{
x2[1] = pow((*x)[1], 2);
wyli] = (*x%)[1] + Caydlil;

Sumx = Sumx + (*x)[1];
Sumy = Sumy + (*y)[i];
Sumx2 = Sumx2 + x2[1];
Sumxy = Sumxy + xy[i];
}

Ymedia = Sumy / n_elementos;

Matrix a = generate _matrix(2,3);

a.rows[@].columns[@] = n_elementos; 'AE2.CD1.I1
a.rows[@].columns[1] = Sumx;

a.rows[0].columns[2] = Sumy;

a.rows[1].columns[@] = Sumx;

a.rows[1].columns[1] = Sumx2;

a.rows[1].columns[2] = Sumxy;

GaussJordan(2, &a, &§(xa0), &(*xal));

double Sr = 0; - /ﬁ

double St = 0; /

for (int 1 = @; 1 < n_elementés; i)

{

(xYY)[i] = a0 + ((xal) * (xx)[1]); AE2.CD1.I1
}

free(x2);

free(xy);

¥



//ajuste_potencias.h
#ifndef _ POTENCIAS_H__
#tdefine _ POTENCIAS_H__

#include <stdio.h>
#include <stdlib.h>
#tinclude <math.h>
#include "error_info.h"

void potencias(int n_elementos, double xx, double %y, int n_xInt, double
x*x_Int, int n_xExt, double *x_Ext, FILE *xfoutput);

void lineal_p(int n_elementos, doub}éA*x, double *xy, double %xa®, double =al,
double **YY); 4

#endif

//ajuste_potencias.c
#include "ajuste_potencias.h”

void potencias(int n_elementos, double %x, double %y, int n_xInt, double
*x_Int, int n_xExt, double %x_Ext, FILE **foutput)

{

fariotf (=foutput, "—r-———r——esasss MODELO DE POTENCIAS

[¥=Rockk B]=wmmm s mmm e \n\n");

double a@, al;

double *w = (double *)malloc(n_elementos * sizeof(double));

double *z = (double *)malloc(n_elemento§f4 sizeof(double));

double *YY = (double *)malloc(n_elemepibs * sizeof(double));

double %27 = (double x)malloc(n_eleméntos x sizeof(double));

double xdelta = (double *)malloc(n_elemeqxﬁs * sizeof(double));
double =delta2 = (double *)malloc(n_eLgméntos % sizeof(double));
double #beta = (double *)malloc(n_elefentos * sizeof(double));

double xbeta2 = (double *)malloc(n_elementos * sizeof(double));

double Sumy = 0, Ymedia, st = 0, Sr = 9;
for (int 1 = 0; 1 < n_%}éhentos; 1++)

{ /

wli] = loglﬁ(x[i]);“f

z[1] = loglo(y[il); :

Ssumy = Sumy + y[il; 7 //”

} i

Ymedla = Sumy / n_elementos; AE2.CD1.11
lineal_p(n_elementos, w, z, &a@, &al, §27);

for (int i = 9; i < n_elementos; i+)
{ e
YY[i] = pow(10, ZZ[il);

s



delta[i] = y[i] - YY[il;” yd
delta2[i] = pow(deltali], 2);ﬁ
beta[i] = y[i] - Ymedia; / o
beta2[i] = pow(betal[il, 2);
Sr = Sr + deltaz[i]v/

St = St + beta2[il}/ ~

} P

AE2.CD1.11

//METODO PARA IMPRIMIR LA TABLA CORRESPONDIENTE

printf("Sr: %1f, St:%lf \n", Sr, St);

fprintf(*foutput, "Pto. x y w=logx z=logy w2 wz Z YY delta delta2 beta beta2\
n");

for (int 1 = 0; 1 < n_elementos; i++)

{

fprintf(xfoutput, "%d “t %9.41f \t %9.41f \t %9.41f \t %9.41f \t %9.41f \t
%9.41F \t %9.41F \t %9.41Ff \t %9.41f \t %9.41f \t %9.41f \v'%9.41f\n", 1 + 1,
x[1il, y[il, w[il, z[il, pow(w[i], 2), w[il = z[i], zz[il,/YY[i], delta[il],
delta2[i], betal[i], beta2[il); Fd

}

fprintf(xfoutput, "\nYmedia: %1lf \n", Ymedia); /

fprintf(*foutput, "\na0: ,%9.51f, al:%9.5Lf\n", a@{ al);

fprintf(*xfoutput, "\nM delo lineal: Z = %9.51ff#/%9.51fx\n", a0, al);

double A = pOW(l@, '; +— AE2.CD1.11 fff

double B = ail; <+ ' : gf
fprintf(xfoutput, "\nA=10*xald \t A=%9.51f\AB=al \t B=%9.51f\n", A, B);
fprintf(*foutput, "\nModelo potencial: fo %9.51Fx**x(%9.51f)\n\n", A, B);

/
print_error_info(n_elementos, St, Sry/Sfoutput);

/
forintf(xfoutput, "\R-re~sess Calcyfo de Y internas--------- \a");
for (int 1 = ¢; 1 < n_xInt; i++}/
{ /

] AE2.CD1.11
double resultado_Y = pow(A *j@’{ Int[i], B)d—t

fprintf(*xfoutput, "X = %Lf:/Y = %¥Lf\n", x_Int[i], resultado_Y);

/
} 2 ¥
fprintf(*foutput,;;\pfi —————— Calculo de Y externas--------- \n");
for (int i = 0; ¥ < n_xExt; i++)
{ _ AE2.CD1.11
double resultado_Y = pow(A * x_Ext[i], B); <=

fprintf(*foutput, "X = %Lf; Y = %Lf\n", x_Ext[i], resultado_Y);
}
fprintf(xfoutput, "\n");

free(z);
free(YY);



free(Z2);

free(delta);

free(delta2); .
free(beta); i
free(beta2); Y 4

}

void lineal p(int n_elementos, double *x, double %y, double xa@, double =xal,
double *%YY)
{

double Ymedia =
double Sumx = 0;
double Sumy 0]
double Sumx2 = @;

double Sumxy = @; ‘

double *x2 = (double *)malloc(n_elementos * si;ebf(double));
double *xy = (double *)malloc(n_elementos * sizeof(double));

"

for (int i 0; i < n_elementos; i++)

{
x2[1] = pow(x[il, 2);
xy[i]l = (x[i]1) = (y[il);

Sumx = Sumx + x[i];
Sumy = Sumy + y[i];
Sumx2 = Sumx2 + x2[i];
Sumxy = Sumxy + xy[i];

}

Ymedia = Sumy / n_elementog{

AE2.CD1.11

*a0 = ((Sumx2 * Sumy) - KSumx * Sumxy)) / ((n_elementos * Sumx2) - pow(Sumx,
2)); /

xal = ((n_elementos */Sumxy) - (Sumx * Sumy)) / ((n_elementos * Sumx2) -
pow(Sumx, 2)); , /

/

printf("a0: %lffyﬁi: %Lf\n", %*a0d, *al);
for (int i =/¢; A < n_elementos; i++)

{ /S

(xYY)[i] = #a0 + ((%a1l) * (x[i]));
}

free(x2);
free(xy);
}




//ajuste_crecimiento.h
#ifndef _ CRECIMIENTO_H__
#define _ CRECIMIENTO_H__

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "error_info.h"

void crecimiento(int n_elementos, double *x, double %y, int n_xInt, double
xx_Int, int n_xExt, double *x_Ext, FILE xxfoutput);

void lineal_c(int n_elementos, double xx, double %y, double *a@, double xal,
double #*xYY);

#endif

//ajuste_crecimiento.c
#include "ajuste_crecimiento.h”

void crecimiento(int n_elementos, double *x, double %y, int n_xInt, double
*x_Int, int n_xExt, double xx_Ext, FILE **foutput)

{

fprintf(«foutput, "---—----=---==--- MODELO DE CRECIMIENTO
[Y=AX/(B+x)]-mmmmormmmmmm == \m\n");

double a@, al; _j’y

double *v = (doﬁbleﬁ*)mailoc(n~e1ementos * sizeof(double));

double %z = (doublé *)malloc(n_elementos * sizeof(double));

double =*YY = (double/;)malloc(n_elementos * sizeof(double));

double *ZZ = (double »)malloc(n_elementos * sizeof(double));

double %delta = (doublé *)malloc(n_elementos * sizeof(double));
double xdelta2 = (doublgﬂigmakloc(n_elementos % sizeof(double));
double xbeta = (double *)fialleC(n_elementos * sizeof(double));

double xbeta2 = (double %)méiloc(n_elementos * sizeof(double));

e

double Sumy = 05—
for (int i = 0; i < n_elementos; i++)

{ p

v[il = 1/ x[il; 7

z[il = 1 / y[i; = 7

Sumy = Sumy + y[i];

//printf("Point:%d, v: %Lf, z: %Lf \n", i + 1, v[il, z[i]); AE2.CD1.11
} P

double Sr = 0; ”'y,

double St = 0; i

double Ymedia = Sumy / n_e}gméntos;
lineal_c(n_elementos, v, z, a0, &al, §727);



for (int i '= 0; iszﬁ_elementos; i++)

{
YY[i] = 1 / z7z[i];

deltali] = y[i] - vv[il; 7
delta2[i] = pow(deltalil, 2);
betal[i] = y[i] - Ymedia; ~

beta2[i] = pow(betal[il, 2);,

Sr = Sr + delgg?fi
St = St + beta2[i]

fprintf(*foutput,

for (int i = @; 1 < n_elementos; i++)

{
fprintf(*foutput,

delta2[i], betal[i]
}
fprintf(xfoutput,
fprintf(xfoutput,

fprintf(*foutput,fﬁfﬁModeto lineal: Z = %9.51f + %9.51fx\n", a0, al);

double A = 1 / a0;

double B = al * A;
"\nA=1/a0 \t A=%9.51f\nB=al*A \t B=%9.51f\n", A, B);

fprintf(*foutput,
fprintf(*foutput,
B);

printf("Sr: %Uf, St:%Llf \n", Sr, St);

™
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1 /
;

_/

"Pto. x y v=1/x z=1/y v2 vz Z Y¥“delta delta2 beta beta2\n");

e

74
"%d Nt %9.41F \t %9.41£At %9.41F \t %9.41f \t %9.41f \t
%9.41F \t %9.41F \t %9.41F \t %9.41f \t/%9.41F \t %9.41f \t %9.41f \n", 1 + 1,
x[1], y[il, v[il, z[il, pow(v[il, 2), v[i] % z[i], zz[i], YY[il], delta[il,

, beta2[il);

"\nYmedia: %1f \n", Ymedia);
"\pa®: %9.51f, al:%9.51f\n", a0, al);

by AE2.CD1.11

"\nModelo de crecimiento: Y = %9.51fx/(%9.51f + x)\n\n", A,

print_error_info(n_elementos, St, Sr, 8foutput);

fprintf(*xfoutput,

N Calculo dg”Y internas--------- \

for (int i = 0; i < n_xInt; i+)

{

double resultado_Y
fprintf(*foutput,
}

fprintf(*foutput,

(A * x_zn;fij) / (B + x_Int[il);

"X = %Lf; Y= %1f\n", x_Int[i], resultado

/s

"\ny ------ Calculo de Y externas--------- ¥

for (int i = 0; i < AMA_xExt; i++)

{ .
double resultqgﬁf/

fprintf(*fogﬁﬁht, "X = %Uf; Y = %1f\n", x_Ext[i], resultado_Y);

} P
fprintf(*foutput,

free(v);

= (A % x_Ext[i]) / (B + x_Ext[il]);

n\\nu)_
v ’

Y4
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free(z);
free(YY);
free(22);
free(delta);
free(delta2);
free(beta)y
free(beta2);

}

void lineal _c(int n_elementos, double %x, double =y, double %a®@, double =*al,
double **YY)

{

double Ymedia = ¢;

double Sumx = 0;

double Sumy 0;

double Sumx2 = 0; p

double Sumxy = 0; ra

double %*x2 = (double *)matloc(n_elementos x sizeof(double));

double #xy = (double *)Malloc(n_elementos * sizeof(double));
for (int i = 0; 1 < %_elementos; i++)

{

x2[1] = pow(x[i], 2); B

xy[i] = (x[1]1) = (y[i]); P

Sumx = Sumx + x[1i]; Vi

Sumy = Sumy + y[i]; 7

Sumx2 = Sumx2 + x2[1]; 7
Sumxy = Sumxy + xy[il; ,/

Ymedia = Sumy / n_elementos;

*a0 = ((Sumx2 = Sumy) - (Sumx * Sumxy)) / ((n_elementos * Sumx2) - pow(Sumx,
2333 .

xal = ((n_elementos * Sumxy) —-(Sumx % Sumy)) / ((n_elementos * Sumx2) -
pow(Sumx, 2)); Fd

double Sr = )
double St = 0; i

printf("a@: %1f, &1: %Lf\n", *a0, =xal);
for (int i = @; i < n_elementos; i++)

{

(xYY)[1i] = %a0 + ((xa1) * (x[i]));

}

|
©
N
e
\\‘

free(x2);
free(xy);
}
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//ajuste_gowpetz.h
#ifndef _ GOWPETZ_H__
#define _ GOWPETZ H__

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "error_info.h"

void gowpetz(int n_elementos, double %x, double %y, int n_xInt, double *xx_Int,
int n_xExt, double *x_Ext, FILE *xfoutput);

void lineal_g(int n_elementos, double *xx, double **y, double *a@, double =al,
double **xYY);

ftendif

//ajuste_gowpetz.c
#include "ajuste_gowpetz.h”

void gowpetz(int n_elementos, double *x, double %y, int n_xInt, double *x_Int,
int n_xExt, double *x_Ext, FILE %*xfoutput)

{
fprintf(«foutput, "=—————————————— MODELO DE GOWPETZ
[V=ABak (B ) Jormmermes mome \n\n");

double a0, ail;

double *u = (double *)malloc(n_elementos * sizeof(double));
double %z = (double *)malloc(n_elementos * sizeof(double));
double *YY = (double *)malloc(n_elementos * sizeof(double));
double *ZZ = (double *)malloc(n-€lementos * sizeof(double));
double *delta = (double *)mgkibc(n_elementos * sizeof(double));
double xdelta2 = (double”#malloc(n_elementos * sizeof(double));
double xbeta = (double #)malloc(n_elementos * sizeof(double));
double xbeta2 = (double *)malloc(n_elementos * sizeof(double));
double Sumy = 0, Ymedia, Sr = @, St =03

for (int i = 0; 1 < n_elementosL/iii)

{ e

ulil = exp(x[il); /,//

z[i] = log(y[il); J

Sumy = Sumy + y[i];

}

lineal_g(n_elementos, &u, &z, ga@f §al, §7Z7);

Ymedia = Sumy / n_elementos; AE2.CD1.I
for (int i = 0; i < n_eleméntos; i++)

{ &

YY[i] = exp(zz[il);
deltal[i] = y[i] - YY[i];



delta2[i] = pow(deltal[il], 2);
betali] = y[i] - Ymedia;

beta2[i] = pow(betalil, 2); AE2.CD1.11
Sr = Sr + delta2[il; —~ /7~

St = St + beta2[i];

}

printf("a0: %Lf, al:%lf \n", ao, ﬁ{S,

printf("Sr: %1f, St:%Lf \n" Sr, St):

fprintf(xfoutput, "Pto. x yld=exxx z=1lny u2 uz Z YY delta delta2 beta beta2\
nn ) ; /{\

#

for (int 1 = 0; i < n_elementos; i++) o

fprintf(xfoutput, "%2d %9.41F %9.41F \t %1Z.41F \t %6.41F \t %20.41F \t %10.41f
NtO%9.41F Nt %9.41F Nt %9.411F N\t %9. 411‘:/{{ %9.41f \t %9.41f\n", i + 1, x[1i],
y[i], uli], z[i], pow(u[il, 2), U[l] 3 Z[l] zz[il, YY[i], deltalil,

delta2[1], betal[il, beta2[il); jf

} J,ﬂf

fprintf(*foutput, "\nYmedia: %lf \n", Ymedia);

fprintf(xfoutput, "\na® %9 .51f, al:%g. 5Lf\n", a0, al);

fprintf(xfoutput, nModelo lineal: Z = %9.51f + %9.51fx\n", a0, al);

double A = exp(a0)€—=

double B = exp(al) g= AE2.CD1.11
fprintf(*foutput, "\nA=exxa@ \t A=%9.51f\nB=e*%al \t B=%9.51f\n", A, B);
fprintf(*foutput, "\nModelo de Gowpetz: Y = %9.5Lf#x(ex*x)\n\n", A x B);

print_error_info(n_elementos, St, Sr, &foutput);

double resultado_Y; o
forintf(*foutput, "\N-----—-- Calculo de Y }n{érnas ————————— \n");
for (int i = 0; 1 < n_xInt; i++) //f

{ e

resultado Y = pow(A * B, exp(x_ Int[l])),

fprintf(*foutput, "X = %Lf; Y F A1\ \n", x_Int[i], resultado_Y);

} . AE2.CD1.11
P

fprintf(*foutput; "\n;f( —————— Calculo de Y externas--------- SE" )i

for (int i = 0; /i ¢/N_xExt; i+)

{ f 7'/)‘;

resultado_Y gxﬁgw(A *x B, exp(x_Ext[i]));

fprintf(*foﬁ{put, "X = %1f; Y = %1f\n", x_Ext[i], resultado_Y);
}

fprintf(xfoutput, "\n");

/*

free(u);

free(z);

free(YY);



free(7Z);
free(delta);
free(delta2);
free(beta);
free(beta2);”

iz 3

}

void lineal_g(int n_elementos, double #**x, double *xy, double %a@, double =%al,

double **YY)
{

double Ymedia =
double Sumx = @;
double Sumy 0
double Sumx2 = @; o
double Sumxy = 0;
double *x2
double *xy

P

1

for (int i
{

x2[i] = pow((*x)[1], 2);
xy[1] = (#x)[1] * (xy)[il;
Sumx = Sumx + (xx)[i];
sumy = Sumy + (xy)[ily”
Sumx2 = Sumx2 + x2fil;
Sumxy = sumxy ~+ Xy[i];

} '

Ymedia = Sumy / n_elementos;

*a0
*xal

235

: : : ,/ﬁ’ .
for (int i = @; 1 < n_elementos; i++)

{ I
}
free(x2);

free(xy);
}

(dgﬂ%le *x)malloc(n_elementos * sizeof(double));
)igéouble *)malloc(n_elementos *v§izeof(doub1e));

9; i < n_elementos; i+)
y

AE2.CD1.11

(Sumx2 * Sumy - Sumx * Sumxy) ./ (n_elementos x Sumx2 - pow(Sumx, 2));
(n_elementos * Sumxy - Sum;w% Sumy) / (n_elementos * Sumx2 - pow(Sumx,

(*YY)[i] = *aQK+JK§*ﬁi) * (xx)[1]);




