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(]

/*
* This file is the simul&fopailcandYariable Struch . *
/ is file is the simulatio ‘ i /

+BU. */

/* This file is used with

/* By Input parameter of A B initial condit \\-‘ other file . |
/* in form of array of m */
/* the first component store' 1 %/
/* the second component store n ¢ o |

*

/* the third contain the.l,1 ¢
/* We can access eac I:; which is */

|

[* (i-D)*n+(-1)+2 (deﬁnmn the ij functic ] %/

¢ a o
AUEINENINYINT
/*The objective ofq!'3326.c in this subdirectory is futestingi}-li'pﬁh&sis */ [*about a

relation bﬂqiﬁ Mﬁtﬂimm&q ﬂ H

#include<stdlib.h>
#include<stdio.h>

#include<math.h>
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#include<time.h> /* Randomize function */
#include<string.h>
#define h 0.000001 /* Resolution of Integration */

double T = 0.005; /* Sampling Interval change because this is variable T */

/* T/h must be integer */

- char *name_N_p = "e_AT_G.005_p"; W& constant matrix N(T) File */
_n ="e_AT"O; . ——

double *A=NULL ; /*
double *B=NULL ;
double *U=NULL ; |
double *S=NULL ; - sliding,plan constant */
double *K=NULL ; .5‘ ) SIS

double *VK=NULL : &/

J

Array for N(T) matrix (positiv

double *N_p=NULL; / ﬁ

double *N_n= [u ﬂuj' )?I EIAMQS eﬂ’]
double *CX= * store Xn in functlon or constan control input */
double re_qzeo[Sr] a’ﬂorre]re?lpgroléalu yz‘cf]fgvector us:l in boundary plot */

double ps; /* Global variable for store sigma value for plot */
double pn; /* Global variable for store noise value for plot */
double pb; /* Global variable for store boundary value for plot */
char dc; /* Global variable for store dummy character */

‘double EPS=0.000000000001;  /* use in function RK4 */

/* This value is a boundary of numerical error around a value O of switching plane */
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int kp; /* dummy variable for recieve keypressed */
"FILE *InputDatafile; /* For Input Data File from Disk ";/
FILE *WriteData; /* For Write Data into File in Disk */

void Write _file(double *D,char n
D;
/* This function make the %ﬁsuitable for GP.EXE */

void Write _file _plot(double

void makemmus(ﬁ.lTj ﬂ)ra wWMﬁT -previous value */
R | W’“‘I‘ﬁ‘ﬁﬁim NM’TJ\WEH&I e

double *mul_con_matrix(double k,double *

double *addmatrix(double *M1,double *M2);

double *submatrix(double *M1,double *M2);

double *multiplication(double *M1,double *M?2);

void copymatrix(double *S,double *D); /* S source ; D destination */
double *hfvalue(double *X ,double t);

void RK4(double *Xn,double t,double tf);
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int main(void)
{ | -
double *X=NULL ; [* Array for Matrix Initial of X */ »

double *PX=NULL : /* array for plot data in time axis */

double *PX1=NULL ; /* array for plol axis - the x1 state */

\i ata'in
double *PX2=NULL; /* array.for pl ’//
double *PX3=NULL; /* affay forplot data we x3 state */
double *PX4=NULL;: a5ray plot’ ‘\\ ‘axis - the x4 state */

ith GLobal variable *PS */

s - the x2 state */

double *PPS=NULL; /*
double *PPN=NULL; /* g
double *PPB=NULL; /* a

coo0 i
double t = 00, / Time variab ﬁ
double tf = 4.5 ; /* Final Tlm ﬁum.

int plot_point = 640; [/“in@imber of po plot is resolution of plotting */

[* because of this functldw 1s for plot value respect to txrﬂ 640 maximum */

’*p"’n‘"’x“”fmﬂ%'ﬂﬂ'ﬂﬁWEﬂﬂ‘i*’

double x_min

AW AINIURIINYA Y

int i=0

double call_step=0; /* for each increment of step in call RK4 function */

double dummy1=0,dummy2=0;

time_t start_time,stop_time; /* for calculate time consumed */



start_time = time(NULL);

N_p = InputMatrix _File(name _N_p);

A = InputMatrix _File("a
B = InputMatrix _File("
X = InputMatrix _File("ini
U = InputMatrix _File("ini
S = InputMatrix _File("s_m
K = InputMatrix _File("k_ma

VK = InputMatrix _ Fxle("mlt v 4%‘!," ,u '

CX = InputMatrix_Fi ‘-; ----- ):
)
/*
outputmatrix(A); ﬂ u E’ fJ 1’] El‘ V] s w E,/] n ‘5
outputmatrix(B);

°“‘P“‘ma‘5¢%’1€Nﬂ‘§flJ3J1ﬂ'TmEl’1€iEl

outputmatri (U),
*f

PX = (double *)calloc(plot_point+1,sizeof(double));

PX1 = (double *)calloc(plot_point+1,sizeof(double));
PX2 = (double *)calloc(plot_point+1,sizeof(double));
PX3 = (double *)calloc(plot_point+l,sizcof(double));
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PX4 = (double *)calloc(plot_point+l,sizeof(double));
PPS = (double *)calloc(plot_point+1,sizeof(double));
PPN = (double *)calloc(plot_poin—t-fjl,sizeof(double));
PPB = (double *)calloc(plot_point+1,sizeof(double)); "

dummyl = *§;

dummy?2 = *(S+1);

re_sizeofS= 0.0;

for (i=2;i<((int)dumm
{

re_sizeofS = pow(*(

re_sizeofS = sqrt(re_sizeo

re_sizeofS = 1.0/re_sizeofS; i a2 -}

dummyl = 0.0; e )
Yo Y |

dummy?2 = 0.0;

'| I

1=0;

e GSANEY TNEINT
MIANTUNMIINYIAE

if (PX && PX1 && PX2 && PX3 && PX4 && PPS && PPN && PPB)
{

*PX = plot_point;

*PX1 = plot_point;

*PX2 = plot_point;
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*PX3 = plot_point;
*PX4 = plot_point;
*PPS = plot_point;
*PPN = plot_point;
*PPB = plot_point;

*PX+1) =t;
*(PX1+1) = *(X+2); /* Initiall
*(PX2+1) = *(X+3);
*(PX3+1) = *(X+4);
*(PX4+1) = *(X+5);
*(PPS+1) = 0.0;
*¥*(PPN+1) = 0.0;
*(PPB+1) = 0.0;

{* clrscr();*/
printf("nStart at time_ 9If \n the initial s .—

V' N
- %lf Plf Plf, %lf\n" *(PXA ™ J(PX4+1));
s

printf("Resolution of In egratlon = %. ZOIN"h),

printf(*Semplingf ‘ﬂﬁﬂ‘ﬂ BV ﬁ WEIN?

printf("T/h = %. 2't\n",(double)T/h),
ARIAINIUURIINYIS
call_step -1(tf-t)/(double)[‘)lot_pomt El H
printf("initial call_step = %.201f\n" call _step);
if (call_step < h)
{
 printf("\ah (step size) for integration is more than the time between point to plot so
program terminate™);

exit(1);



else

{ .
dummy1 = call_step/h;

dummy2 = modf(dummy1,&call _step);

printf("Intermediate call_step
if (dummy2>=(h*10)) .
{ .

call_step = call _st

}

call_step = call_step

/*
printf("A key for sta -$imulation\n”)

kp = getchar(); ]

B - rit
l I |
il |
I iF |

for (i=2;i<plot_ﬁlﬁﬁ*ﬁ Nen {W I

{ Y

e QWA AN TUUAIINYTA Y

RK4(X t.tf);

*(PX + 1) =tf;  /* End of integration procedure time */

*(PX1 + 1) = *X + ij(X,1,1)); /* Now PX1,PX2 PX3 store the plotting of X1,X2,X3

respectively */

*(PX2 + i) = *X + {i(X,2,1));
*(PX3 + i) = *X + ij(X,3,1));
*(PX4 + 1) = *(X + ij(X4,1));

89
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*(PPS + i) = ps;
*(PPN + i) = pn;
*(PPB + i) = pb; -

pl’intf("%d ",i); .
if (((fabs(pb)-fabs(ps))<0.0) && (pb

/*

4

© AUYANINITNYINT

printf("A Key to édntinue\n”);

== WIANTUNNINGA Y

t = tf;

}

Write _file(PX,"x _axis");
Write _file(PX1,"x1_axis”);

Writé_ﬁle(PXZ,”xZ _axis");
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Write _file(PX3,"x3_axis");
Write _file(PX4,"x4 _axis");
- Write _file(PPS,"pps”);
Write_file(PPN,"ppn");
Write _file(PPB,"ppb"); |
* ,
Write_ﬁle_piot( PX.PX1.,"xx B
*/ ‘
Write_file_mat_3(PX,PPB

Write _file_mat_3(PX,P
Write _file_mat_3(PX,P

free(PX);

free(PX 1);
free(PX2);
free(PX3);
free(PX4);

iF |

free(PPS);

free(PPN); ﬂ”ﬁﬁcﬂ HV]{W eI

free(PPB); . N y
=R RIANNIUUR1INETAE
free(N_n);4

} _

else

{

/* clrser();*/

printf(" Allocation memory error ");

exit(1);
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free(Aj;
free(B);

- free(X);
free(U);
free(S);
free(K);
free(VK);
free(CX);

stop_time = time(NULL
printf("n The total time u ] g , 70ld second ",stop_time - start_time);
return(0); |

} /* End of Main ¥/

double *hfvalue(double *X,double t)



/* This function is used with the RK4 function which for integration */

/* This function must be modified when the structure of input is changed */
/* such as a constant input,a state feedback input or system definition */

;/* such as a time varying case or non-linear case. ' ;"/

/* For the constant input case with linear time invariant system this */

*

/* function uses global variable

{
double *R1=NULL.*R2= . ahd ‘ the dummy Matrix */
double *R3=NULL;
double *R4=NULL;
R1 = multiplication(A,X);
R2 = multiplication(B,U);
R3 = addmatrix(R1,R2);
- free(R1);
free(R2); .
oy,

R4 = mul_con_matrix(h,R3
»

free(R3);

o EUHININTNYINT
NQINIUNBIINYNAY

double *mul_con_matrix(double k,double *M)

{

/* This function multiply Martix M my constant k. */
int m=0,n=0,i=0;

double *RESULT=NULL,;

m = (int)(*M);

n = (int)(*(M+1));
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RESULT = (double *)calloc(m*n+2,sizeof(double));
if(RESULT)

{

*(RESULT) = m;
*(RESULT+1) =n;
f0f(i=2;i<(ﬁ1*n+2);i++)

{

*(RESULT+) = *M+) ¥ L.
} / '

return(RESULT);
}

else

{

[* clrscr();*/

printf("\n\n\nNot enough memo 55,, _

\ 7

exit(0);
return(RESULT);
}

AU Ineninens
-SRI NN ING 1A Y

/* This function returns result in *Xn. */

110
b |
|
W

/* t is initial time and for each loop t will increase by step size */
/* h (step size) is defined in constant (Constant Global) */

/* T is sampling interval (Constant Global) */

double *k1=NULL,*k2=NULL,*k3=NULL,*k4=NULL;

double *D1=NULL,*D2=NULL; /* Dummy Variable */



double dummyt; /¥ Dummy variable for t */

double *Xnl; /* Store Xn for next step */

/* Additional variable fbr variable structure control */
int dummy 1,dummy?2 total;

double *DA=NULL,*DS=NULL,*

int i,j; /* Counter */

/* End of additional vari

/* Additional variable f
static double TT; I 1
static int flag ; \\
/* flag is ued for telling progi ation */

/* That are when flag = 1 mean _',ﬁi,-é m just pass the first time */
/* of new sampling’s —--n- --------------------- g = 0 */
/* use Global variable D .’: dback u = -kx */

| |

/* End of Additional var able for discrete system o

ﬂumwﬂmwmm

/* Additional Vafiable for Changing Step Size *
s RARRAATRI NN T
K UNBAIL "IANYIQ Y
static douBle pds;  /* this variable will be used in plotting boundary too */
static int cross;

/* End of Additional Variable for Changing Step Size */

/* Additional variable for plotting boundary */
int dd1,dd2;
double *DUMMY _p = NULL;

*DK=NULL,*DB=NULL;

95



double *DUMMY _n = NULL;
double dummy3=0,dummy4=0;
double *DUMMY _X1=NULL;
double *DUMMY _X2=NULL;
double *BOUND = NULL,;

double *DIRECTION = NULL; /* Dir
double *DIFF_X_p = NULL;
double *DIFF_X _n =

/* End of Additional sz

while ( (t+(h/10.0)) < tf) 7737 7%
/* h/10 is a value fromlex| it oot unction */

/* because in C have $éme IS is an important */
1 T ,
i

C AUEINENINEINS
QRININ TN UYIIETERY

/* This is the portion of changing U */

dummyl = (int)*(A); /* Row of A */
dummy2 = (int)*(A+1); /* Column of A */
total = (dummy1*dummy2)+2;

DA = (double *)calloc(total,sizeof(double));

96
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*(DA) = dummyl;
*(DA+1) = dummy?2;

dumxﬁyl = (int)*(B);
dummy?2 = (int)*(B+1);

total = (dummy 1*dummy2)+2;

*(DB+1) = dummy?2;
if ( DA && DB)
{}

else

{

#* elrsce();*/

printf("n\n Not enough Mem: 33‘;_': RK4, on Hit a key to exit");

/* getch(; */ Lo
{7

exit(1); ‘ l

: . | ‘a o
e Ao LY TRYNTHDINT
copymatrix(B,DBY)j /* DB stgre original B */

QW’INﬂ‘imﬁJMTAﬂH'\aH

DS = transpose(S);

SIGMA = multiplication(DS,Xn); /* SIGMA is the sliding eqution evaluating at
each previous x */

free(DS);

/* The value of Sigma is very important in the decision of sliding plane */

/* Be careful */
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ds = *(SIGMA+2);
dummy1 = (int)*(Xn);
dummy? = (int)*(Xn+1);
if ( dummy?2 != 1)

{
printf("\n\nlt may have sor I sgramin RK4 function because column of
Xn = T\n");

‘printf("Hit a Key for exi

exit(1);
}
free(SIGMA);
.l"':"l_
if ( (t + (h/10.0)) > TT) LThIIA
{ e ,
dummyl = 1; /.

for (i=1;i<dummy1+1;i +)

for (j= Lﬂ‘W VI EW]TW El’]nﬁ
Q“W PRSI ETNA VI TR B

*(VK+ij(VK.i,1)) = 0.0;

}

else if (ds * *(Xn+ij(Xn,ij) ) > 0.0)
{
*(VK+ij(VK,i,1)) = 300.0;
}



else

{
*(VK+ij(VK,i,1)) = -300.0;

}

D1 = addmatrix(K,VK);
DK = transpose(D1);
free(D1);

D2 = multiplication(B,D

free(DK); ;

DS = submatrix(A,D2); THE 7 -_ cady feedback */

free(D2);

copymatrix(DS,A); o2 -——- -------------- 33 other function*/
free(DS); v

e {2 AN UN NN

copymatrix(Xn,CX); /* store for next‘mtegratlon step for discrete tlme system*/

o Tﬂrmmnimumwmaa

flag = 1;

/* Begin Portion of Changing Step Size */
/*
if ( ((pds*ps)<0.0) && (cross ==0))

{

cross = 1;

99
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}
if (cross == 1)
{
T =T/5.0;

cross = 2;

{
T=T *5.0/2.0;

cross = 3;

printf("

e U BT WA
RN T NN INY A Y

else if (flag == 1)
{
D1 = addmatrix(K,VK);
DK = transpose(D1);

free(D1);
D2 = multiplication(DK,CX);
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free(DK); |

copymatrix(D2,U);

makeminus(U);
 free(D2);

flag = 0;

} |

/* This last if havn e

/* BT1 */

pn = *(U+2);

[* ELL %

k1l = hfvalue(Xn,t); T -
/* Begin calculate Xn+0.5k1 *, |

D1 = mul_con_matri ,5'%
D2 = addmatnx(Xn,Dl

W'““’ﬁuy'mam%’warlni

/* End calculate Xn+0.5k

- “W‘W"I‘Nﬂ‘iﬁuuﬁﬂﬂmaﬂ

free(D1); 9

free(D2);

/* Calculate Xn+0.5k2 */

D1 = mul_con_matrix(0.5,k2);
D2 = addmatrix(Xn,D1);

/* End caluculate Xn+0.5k2 */
K3 = hfvalue(D2,dummyt);
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free(D1);

free(D2);

/* Begin calculate Xn+k3 */
Dl = addrnatrix(Xh,k3);

dummyt = t+h;

/* End calculate Xn+k3 */
k4 = hfvalue(D1,dummyt);

free(D1); ""
D1 = addmatrix(kl,k2);/

D2 = addmatrix(D1,k3);
free(D1);
D1 = addmatrix(D2 k4); /
free(D2);
D2 = addmatrix(D1k2); /* D2 =k1+27 -;;_
free(D1);
DI = addmatrix(D2.14
free(D2); ,

D2 = mul_con matrlx((EO/é 0) D1y D2 = 1/6(k1+2* 2.

el ﬂ‘IJEl’J‘VIEWlﬁWEI']ﬂ'ﬁ

Xnl = addmatrix(¥n,D2); /* D1 = Xn+1 =Xn + 1/6(k1+2*k2+2*k3+k4) */

ff°°‘D2’QW’1€Nﬂ‘§€U3JWTJWEI’mEI

+2*k3+k4) */

DS = transpose(S);

SIGMA = multipliqation(DS,Xn); /* SIGMA is the sliding eqution evaluating at the
most new X for the reason of main program storing for plot */

free(DS);

pds = *(SIGMA+2);
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free(SIGMA);

DS = transpose(S);
SIGMA = multiplication(DS,Xn1); /* SIGMA is the sliding eqution evaluating at

the most new X for the reason of main program storing for plot */

free(DS);

= *(SIGMA+2);
ps = ds; /* For p fa. value ; ps.is g 4lep) variable */
free(SIGMA); |

/* Begin part of storing the -
if ( pds*ds < 0.0)
{ o
DUMMY _X1 = add ".":"_: |

DUMMY _X2 = mul_co matnx(O 5,DUMMY _X1);

o YA m}ﬁ NEINT
“ RN T NN AN

dd2 = (int)¥
if ((dd1 !=4) && (dd2 !=1) )
{
printf("The size of matrix in function RK4 (boundary section) is mismatch\n");
printf("program terminate\n”);
exit(1);

}
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DUMMY _n = multiplication(N_n,DUMMY _X2);
ddl = (int)*(DUMMY _n); /* this declaration us¢d in accumulation */
dd2 = (int)*OUMMY _n+1); '
if ((dd1 1= 4) && (dd2 !=1))
{

exit(1);

}
DIFF_X_p = submatri

DIFF_X_n = submatrix
dummy3=0;
dummy4=0;
for (i=1;i<(dd1+1) ;i++)

{

dummy3 = pow(*(BDIFF_X_p+ij(DIFF_X_p,i,1)),2) % dummy3;
N RY
dummy4 = pow(*(D :I'I : = dummy4;

|
L} N i

}

dummy3 = Sqﬂ(ﬂ‘ﬂﬁfj Nev {w e

dummy4 = sqrt(dinmy4); ¢ a 'Y,
<@ RAEINTUNNINY1AY

dummy3 = dummy4;

}
- DIRECTION = mul _con_matrix(re_sizeofS,S);

BOUND = mul_con_matrix(dummy3,DIRECTION);
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DUMMY _X1 = addmatrix(BOUND DUMMY _X2);

DS = transpose(S);

SIGMA = multiplicafion(DS,DUMMY_XI); /* SIGMA is the sliding eqution */
free(DS); '

~ dummy4 = *(SIGMA+2);

pb = dummy4;
free(SIGMA);

free(DUMMY _p);
free(DUMMY _n);
free(DUMMY _X1);
free(DUMMY _X2); .
free(DIFF_X _p); _»9*, 7
free(DIFF_X _n); .
free(BOUND);
free(DIRECTION);

} ﬂUEI’J‘VIWIﬁWEI"Iﬂ’ﬁ

/* End part of st8fing the value for plot boundary

awwmnimum'swmaﬂ

copymatrix(Xn1,Xn); /* Define Xn for new loop */
free(Xnl);

t = t+h;

/*



printf("™\nat time %.20If , the value jij = %d\n" t.ij);
printf("n inner of RK4\n");
outputmatrix(Xn);

i |

/%

printf("A key to continue\n");
kp = getchar(); |
. X

free(kl);
free(k2);
free(k3);
free(k4);

copymatnx(DA,A)
free(DA);

°°Pymam<DBFI~‘UEl’WIEWI§W g1n3

free(DB);

ammnimum'mmaﬂ

}  /* End of While Loop */

/* ;
printf("\nafter while loop\n");
* / .

}  /* End of RK4 function */

106
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void Write _file(double *D.char nff])

/* This function is for store the data used for plot graph which is the */
/* result of simulation function in the form of array of double which */

/* has the first data store the number of data stored in this array,so */

/* the total number of this array is number of data+1 that relevant to */

*/

/* When you want to retrieve the data : ien " etrieve;writé_data"*/
: .

int i,number; /*1i fo
if ( (WriteData = fope
{

/* clrscr();*/
printf("Open File %s fog®
exit(1);
}

number = (int)*(D); iﬁ
for (i=0;i<(number+1);ﬂ¢-

{

fpnntf(Wnuﬂ ﬁﬂﬁ W{‘W] 5 WeIN9
e A LaLiLL CUIITREES

fclose(Wri Data)
}

void Write _file_plot(double *D1,double *D2 char nf[])
/* This function is for store the data used for plot graph which is the */
' /* result of simulation function in the form of coordinate of double which */

/* has the first data store the number of data stored in this array,so */
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/* the total number of this array is number of data+1 which can use for plot */

/* by program that include from Japan (GP.EXE). */

{

int i;numberl,number2; /* i for counter , number is the number of data */

printf("Open File %
exit(1);
}
numberl = (int)*(D1);
number2 = (int)*(D2);
if (numberl != number2)
{
printE("Dats i Wil

il |
L

fprimfm’nteDaﬂquﬂ(g );Yl H VI %Jw El /] ﬂ 45

= <'-1ﬁ'ﬁ‘1’ﬁ\?ﬂ SUNRINEN AL

fprintf(WriteData,"%If %I1f\n",*(D1+i),*(D2+1));
}
printf("nSave data to file %s ready\n" nf);
fclose(WriteData); |

}
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void Write_file_mat_3(double *D1,double *D2,double *D3,char nf[])
/* This function is for store the data used for plot graph which is the */
/* result of simulation function in the form which suitable for mathamatica */

/* program here is to plot three states of the pr;)blem by mathematica. */

{

{

J* clrscr();*/

printf("Open File %s

exit(1);

}
numberl = (int)*(D1);,
number2 = (int)*(D2):*
number3 = (int)*(D3
if ((numberl != numbeg) && (numberl = number3))

‘ ﬂ‘lJEI’JVIEW]‘J'WEI']ﬂ‘E

printf("Data iflWrite _file_mat_3 }xot equal\n"),

R RIRINTUUNIAINYAY

' fprintf(WriteData,"%lt\n",*(D1)); ¥

/* In This case not store the number of data for plot */

for (i=1;i<(numberl+1);i++)
: ,
fprintf(WriteData," %1f %If %lf\n” *(D1+i),*(D2+i),*(D3+1));
}



printf("\nSave data to file %s ready\n”nf);
fclose(WriteData); 7

}

double *Retrieve_write _file(c

/* file in disk that store tk
{

double *R=NULL;
int i,number;

double dummy;

if ( (InputDatafile = fopen(nf,"rt)) == NUL
{ a3
i clrscr()'*/ _i

printf("Not have this file name or loading errorm"),

/* This function is used with "Wmte file" for retrieved

e data from a */

x|

iF |

s ﬂ‘lJEl’JVIEWIﬁWEI’]ﬂ’i
fmf“"@%q RIASHI N TNYIA Y

number = t)dummy,

R = (double *)calloc(number+1,sizeof(double));
if(R)

{

*(R) = number;

*BT1

110
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printf("\n number of data in this file
= %1f\n" *R);
) BT 1%
for (i=1;i<number+1;i++)
.{ B
fscanf(InputDatafile,” %If" ,&dumn

*(R+i) = dummy;
}
fclose(InputDatafile);
return(R);
} /* belong to if(R) */
else

{

¥ e

/* clrscr():*! - T
printf("n\n\aNot enough memory’?
exit(1); L

return(R); /* not ‘:F

} /* belong to else o 1 LK)~/

' AUEINENINGINS
AR IU M TN

double *InputMatrix _File(char nf[])
{ |

double *M;

int  total,m,n;

int Lis 1* counter */

double dummy;

/* total collect the number of element of matrix which is equal m*n+2 */
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/*¥ m is the number of ROW ; n is the number of COLUMN */
if ( (InputDatafile = fopen(nf,"rt")) == NULL )
. ] ,

[* clrscr();*/

printf("Not have this file name or loading error\n”);

exit(1); |

}
fscanf(InputDatafile,"%d",&m
fscanf(InputDatafile," %g
total = (m*n)+2;

M =(double *)calloc(to 2 R nory for matrix */

if M)

{

*M) = m; et ;'-ril /
*M+1) =n; LN

for (i=1;i<(m+1);i++ - _
1% 3
( ¥ E
iF |

for (j=1;j<(n+1);j++

‘ ﬂ‘lJEl’JVIEWIﬁWEI’]ﬂ’i

fscanf(InﬂltDataﬁle,"%lf" &dgmmy)

Wﬂﬂ@\?‘ﬂ*‘imuﬁﬂ’mmaﬂ

fclose(InputDatafile);
retum M);

}

else



{

/* clrscr();*/
printf("\n\n\nNot enough memory\n");
exit(1); 7
- return(M); /* not necessary but complier wamning */
Y -

}

void makezero(double *

{

int i;

int m,n;

m = *(M);

n = *(M+1);

for (i=1:i<m+1;i++)

for (j=1;j<n+1;j

{
MM =0,

} ﬂuEI’J‘VIEWliWEI']ﬂ‘i
ARIAINTUNAIINYINY

void makeone(double *M)
{

- int ij;

int m,n;

m = *(M);

n = *(M+1);

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

113
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for (j=1;j<n+1;j++)
{
*(M+ij(M,ij) = 1.0;
}

void makeminus(doubie *

{

int i;

int m,n;

double dummy;

m = *(M);

n = *(M+1);

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

for (j=1;j<n+1:j++)

; s
dummy = 0.0 - 'I
*(M+ij(M,i) = d}mmy

’ ﬂUEl’JVIEWﬁWEﬂﬂ‘i
qmmnimum'mmaﬂ

double *tﬂnspose(doublc *M)
{

int m,n,rm,m,total;
int i,j; /* counter */
double *R;

m = *M;

n = *(M+1);



total = (m*n)+2; 7
R = (double *)calloc(total sizeof(double));
if R)

{}

else

{

I* clrscr(): %)

printf("\n\nNot Enough Memeoiy in ca -malrix in anspose funcitpn");
printf("\n Hit a key to_g \
/* getch(); */
exit(1);
}
rm =n; [* rm store tran§po
m =m; /*m store transp .r*f-
*R = rm;
*(R+1) = m;
for (i=1;i<(m+1);i++) "
-
{ [ 4

B ANUNINYINT
R IR N INY 1A Y

}
return(R);

}

int ij(double *M.,int i,int j)

{

115
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int ij;
int total;
int mun;
m = (int)(*(M));
n = (int)(*(M+1));
total = m*n+2;
if ( total > i*j)
{ .
ij = (int) ( (i-1)*(int
return(ij);
}
else
{

F* clescr(:*/

printf("™\n\n\nOver Range in_access W

exit(0); =,
i l..' d

return(0); /* not necessar 4

i
y o

C AuEINENINeNg
-GN AN 18

~int m,n;

int i;

/*
printf("n\n\n");
b i

m = (int)(*M);



1X7

= (int)(*(M+1));
for (i=1;i<(m+1);i++)
{
for (j=1;j<(n+1);j++)
{

printf("element [%d][%d]. = 7ol
} -
}
¥ =======—z=====
| SAPRRSEUU - Additionfof SHOMAUIR 55 - 8------m-m-- %/

double *addmatrix(double *M

/¥ When use this fi Jdinter to */

/* double for recieve R ," ree it when finish */

iF |
/* the variable ussage %]

‘ ﬂ‘lJEl’J‘VIWIﬁWEI’]ﬂ’i

int m,n,0,p;

g QNN TN INGY TN

double *RESULT; /* for output */

m = *M1;
n = *(M1+1);
o = *M2;
p = *(M2+1);

if ((m!=o)i(n!=p))
{
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1* clrser():*/

printf("n\n\n\n\n\n\n\n");

printf("Cannot add two Matrixh"); .
exit(1); ’

}

total = (m*n)+2;

if (RESULT)

{
*(RESULT) =m;

*(RESULT+1) = n;
for (i=1; i<(m+1) ;i++j
{
for(j=1; j<(n+1) ;j++)

[ -
_ Vv, Y
“RESULT + ( (1) SD*()+(-1)+2 ) + *(M2 + (

-D)*m)+(-1D+2 )); :i ..r . :
T AUEINNINEINS
== SR AINTUUNIINYIAY

else

{

/* clrscr();*/

L

printf("\tNNlNot enoﬁgh memory\n");
exit(0);

retun(RESULT); /* not necessary but complier warning */
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}

}

[¥ e End of Add Matnx ----------------------- */
A Substraction of two Matrix %/

int m.n,o0,p;
int ijtotal;
double *M3; /* for g
m = *M1;
n = *M1+1);
o = *M2;
p = *(M2+1);
f ((m!=o0)ll(n l=p))
{
{* clrser();*/
printf("\n\n\n\n\n\n '-_ - ”

printf("Cannot substrac} these two Matnx\n"),

e ﬂ‘lJEl’JVIEWIﬁWEI’]ﬂ’i
sl = @mmnimumwmaa

M3 = (doﬂble ¥)calloc(total sizeof(double));/* allocate memory for matrix */

if (M3)

{

*M3) =m;
*(M3+1) =7n;

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

{



120

for(=1; j<(n+1) ;j++)
{
";(M3 + ( G-D*m+G-D+2 ) = *M1 + ( (-D*(n)+G-1)+2 ) - *(M2 + ( (i-
D*@)+(-1)+2 )); I |
}

}
return (M3);

ﬂ‘UEl’JTIEW]?‘Wmﬂ‘i

R et Multlphcatxon of &wo Matrix ---------------

o QARG IOAA N Y

/* When USe this function the caller function must define pointer to  */

[* double for recieve RESULT from this function and free it when finish */
/* the variable ussage */

{

int m,n,0,p,k;

int ij,total;

double *RESULT; /* for output to main program */
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double dummy1;
- m = *MI;

n = *(M1+1);

o = *M2;

p = *(M2+1);

if(nl=0)

{

[* clrscr();*/

printf("\n\n\n\n\n\n\nYa);

printf("Cannot makeg i gn 'T.‘ a vo Matrix\n");

exit(1); ‘ N\

}
total = (m*p)+2; :
RESULT = (double *)callogftotak,s “wr.";:
/* allocate memory for matrix.
if (RESULT) T

7

*RESULT) =m;

*(RESULT+1)ﬂ>uE]’J “V] Eﬂﬂﬁw El’lni

for (=12 1<(m+1,|,1++)
ammnimum'swma d
for()- j<(@E+1) ;j++)
R
dummyl = 0;
for(k=1; k<(n+1) ;k++)
{
dummyl = (*(M1 + ( (-1)*(m+(k-1)+2 ))) * (*M2 + ( (k-1)*(p)+(G-1)+2 )))

+ dummy]! ; .



- retum (RESULT);

122

}
*(RESULT + ( (i-1)*(p)+(j-1)+2 )) = dummy;
} .
}

b

else

{

[* clrscr();*/

printf("\n\n\nNot enou
exit(0);
retum(RESULT);
}

void copymatrix(double *§ double *D) /* S source D destmauon wx

‘ ﬂﬂﬁl?ﬂﬂﬂﬁﬂﬁl’]ﬂ‘i

int i,j,m,n,0,p;
-«mﬁmaﬂnmumfmmaﬂ

n= (mt)(* +1));

o = (int)(*(D));

- p = (iInt)(*(D+1));

if ( (m!=0) Il (n!=p))

{
printf("™n size not match in copy_matrix function\n”);

printf("m = %d,;n = %d,0 = %d,p = %d\n",m,n,0,p);
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outputmatrix(S);

printf("n");

outputmatrix(D);

printf(""nHit a Key for exit");

exit(1);
)

else

{

for (i=1; i<(m

} /* End of function copacmatnx £/

e G wmwmﬂ's 4
e AR S B A P e

/*======================== End of Matr]x a.nd RK4
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MANHIN D

#include<stdio.h>
#include<stdlib.h>
#include<process.h>
#include<conio.h>
#include<alloc.h>

#include<math.h>

#include<graphics.h>
/* Graphic Function &7

void prepare_graph(v%; ﬂl

int convy(int re

e RN SWHAN T, s
AR ANy

9q

int make _suitable(double v,double v_min,double step);

void displaytext(int left.int top,int right,int bottom,int fcolor,int tcolor,char *A);

FILE *InputDatafile; /* For Input Data File from Disk */

double *Retrieve _write _file(char nf[]);



int main(void)

{

‘double *PX,*PX1,*PX2,*PX3,*PX4,*PPS *PPN,*PPB;

double x_min = O;

double x_max = 5;
double y_min = -1;
double y_max = 1;
/* begin variable for changig B6und % and “walue */
int number=0,i;
/* end variable for changifig B
clrser();
printf("nHit a key for printgra
Bt P
PX = Retrieve_write_ﬁle("b:\ -”E‘*W

PX1 = Retrieve _write “fi
H

1 e(”b W _19W2_axis.");

PX2 = Retrieve_write_

i1} 121 (e} (UL
ammnimum'mmaﬂ

PPS= Retrieve _write_file("b:\\¥_19\\pps.");
PPN= Retrieve _write_file("b:\\¥_19\ppn.");
PPB= Retrieve _write_file("b:\\M _19\ppb.");

prepare _graph();
/*

128
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plot(PX,PPN,x _min,x _max,y_min,y_max, MAGENTA);
*]

plot(PX,PX1,x_min,x_max,y_min,y_max,WHITE);

/%
plot(PX,PX2,x_min,x_max,yil
plot(PX,PXB,x_min,x_mé -
plot(PX,PX4,x_min,x_
*/
/%
plot(PX,PPB ,x _min,x _ma
number = *PPB;
for (i=1;i<number+1;i++)
{ ‘
*(PPB+i) = 0.0 - &(PPB+1)

}
plot(PX ,PPB,x_min,x: rnax,v mm,y max GREEN),

plot(PX PPS x _ ﬂ'luﬂ qu 1)
=0 ARIAIN AN INEAY

closegraph
return(0);

}

double *Retrieve_write_file(char nf[])

/* This function is used with "Write_file” for retrieved the data from a */

/* file in disk that store the data for manipulating. */



{
double *R=NULL;

int i,number;

double dummy;

{

clrscr();

exit(1);

}
fscanf(InputDatafile," %If" &d

number = (int)dummy;

= (double *)calloc(number
if(R)
{

*(R) = number;

iF |

[¥*BT1
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ﬂ uﬂq VI Hﬂjw M(ﬂézmberofdatamthm file

= %If\n",*R);

ammnimumaﬂﬂmaa

for (i=1; 1<l|umber+1 i++)
{ ,
fscanf(InputDatafile,"%If",&dummy);
*(R+i) = dummy;
/%
printf("data number %d = %lt\n".i,*(ij-i));

getch(); *
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}
fclose(InputDatafile);

retum(R);
} /* belong to if(R) */
else

{

clrscr();

printf("\n\n\nNot enough
exit(1);
return(R); /* not n

} /* belong to else of i

}

/* */ s
/* This file is for inc "______:__-_____A_‘M utput purpose */

h; ; %o |
" Program coftai *f

J ,
¥ other function */

/¥ An important functl

/* to mampulatﬁﬂ gqcﬂtﬂmw W function */

[* requires sevenparameters that are ¥/

AU BT AR

/*  the first component store the number of data contained in the array */

1s the plot functlon which cal

/¥ and the other components contained datas, so this array must have */
/*  the total number of data = number of data + 1. i |
/* 2. An array of Y axis'datas which are stored in the same way as X |

/* 3. The minimum and maximum of X and Y which will display on screen. */

/* These datas are divined into four parameters. '

/* 4. Color for that graph. %/
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/* The important thing in plot the coordinate to screen is the screen */
/* coordinate (0,0) is on the upper left of screen which don't locate */
/* at the same position to the X-Y axis,so for plot the value of Y */

/* the conversion must be done before */

void prepare_graph( voiV"
{ ' /

/* This function is for
/* You must remember n before leave out */
/* the graphic screen. */

int gdriver = DETECT,g

initgraph(&gdriver,&gmode,"c
errorcode = graphresuit();

if (errorcode != grO ) '|
'
{

weo @UGINININYINT

printf("GraphidlError : %s\l",grap%prrormsg(errorcode))

“““Qﬁﬂmﬂ‘imﬂﬁﬂﬂmﬁﬂ

/* Graph initialization is OK. Now let us go to the user program */
cleardevice();

}

void plot_to_monitor_at(int x,int y,int color)

{
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/* This function sends the ready made point for plot to screen */
moveto(x,y);
putpixel(x,y,color);

)

int convy(int real _y)

{

/* This program conve
int plot_point_y;
plot_point_y = getmaxy

return(plot _point_y);

}

void plot(double *X .double *Y d # W lot,double x_max _plot,double
y_min_plot,double y..max_plot,int color)
/* This function plot‘ :}'.

/* The coordinates are red in a separate array,each array begin with */

e o4 pE1 S0 SR 1.

/* This function quires the range of x and y for ploting.
T RWY ﬁ"ﬁ‘ﬁﬁﬂw‘ﬁ‘] INY &1 El

{

double number_x,number_y; /* the number of elemant of x and y must equal */
/* This number_,number_y store the number of point for plot. */

double plot_span_x,plot_span_y; /* the span of plot (real value) */

double real_step_x,real_step_y; /* the increment of real value for plot */

int i; /¥ counter */



134

int x_plot_here,y_plot_here; /* screen point (x,y) */
int y_should_plot_here;/* plot to point y before compensate by convy function */
char A[80]; ‘

double dummyx,dummyy;

number_x = *X;
number_y = *Y;
if (number_x == number "
{

plot_span_x = x_max
plot_span_y = y_max_
real_step_x = plot_span

real _step_y = plot_span_y

/¥ Draw Frame */

setcolor(GREEN);

line(0,0,getmaxx(),0);"

line(getmaxx(), O,getmaxa ,getmaxy())
lme(getmaxx(),gﬁﬂ(ﬂWE] V] j w El’] n ‘j

line(0,getmaxy()

ARIAINIU NN INYA Y

/* Tell abo@it Maximum Range on screen */

spn'ntf(A,"[%.21f +%.21f]",x _min_plot,y _min_plot);
displaytext(1.getmaxy()-1-textheight(A),1+textwidth(A) .getmaxy()-1,RED,CYAN,A);
sprintf(A,"[%.21f,%.21f]" x _max _Pplot,y_min_plot);
displaytext(getmaxx()-1-textwidth(A),getmaxy()-1 -textheight(A),getmaxx()-1,getmaxy()-
1,LRED.CYAN,A);

sprintf(A,"[%.2If,%.21f]" x _min_plot,y _max _plot);



135

displaytext(1,1,1+textwidth(A),1+textheight(A),RED,CYAN,A);
sprintf(A,"[%.21f,%.21f]" ,x _max _plot,y _max_plot);
displaytext(getmaxx()-1-textwidth(A),1,getmaxx()-1,1+textheight(A) ,RED;CY ANLA);

/* Draw center line */

setcolor(RED);
dummyx = méke_sultable(o; ﬂh_'_‘
line((int)dummyx,0,(int)d
- dummyy =

convy(make _suitable(0.

line(0,dummyy,getmaxx

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

{

(0D > xR TR
iax_plot)l(*(X+) < x_min_plot)i(
T

7
=y

W

|

- AU ININTNYING

} U

else™y ¢ \ T ~ A ar N o |
“ARININIUNRIINYIAY
x_plot_here = make _suitable(*(X+i),x_min_plot,real _step_x);
y_should_plot_here = make_suitable(*(Y+i),y_min_plot,real _step_y);
y_plot_here = convy(y_should_plot_here);

/* send to monitor */

plot_to_monitor _at(x_plot_here,y_plot_here,color);

FBT 1%



/*
dummyx = x_plot_here;

dummyy = y_plot_here;

sprintf(A,"The last point that plot is (x,y) = (%lIf,%I1f)" *(X+i),*(Y+i));

getch();
*/
} /* else of if */

}  /* end of for loop *
J¥
displaytext(1,1,1+te
sprintf(A,"the last poj
(%lf,%lf)",dummyx,duir_x
displaytext(1,12,1+text sht(A),RED,CYAN,A);
%/ i ‘- \
}
[* if (number_x == puin
else

{

e UH 3y EWI?W BIN3

clrscr();

L RPN AEY

exit(1);

}
} /* End of function plot */

int make _suitable(double v,double v_min,double step)

{

136
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/* This function use with the function name "plot” only. */

/* This function does the repeat functions in plot coordinate x and y */
/* calculation. */ A

double real _distance=0;

double plot_to_point=0;

int result;

double dummy1=0,dummy2=Q

I* Test %/
J*
if (real _distance<0.0)
{
. real_distance = 0.0 - réal ,
}

*/ o,
X

plot_to_point = real_ ot :
= |

/* plot_to_point have the’ ‘ teger plus fraction double va e o |

M storaﬂﬂgqﬂqﬂ‘nﬁ“ﬁ‘&‘lﬂﬂ 9

dummyl = mod to_point &dummy2)

‘“““’““‘WW]Mﬂ‘iﬂJmﬂ’l’Jﬂﬁl’laﬂ

dummy2 = dummy2+1;
}
result = (int)dummy?2;
return(result);

}



void displaytext(int left,int top,int right,int bottom,int fcolor,int tcolor,char *A)
{ ,

/* This function output array of character in graphic screen */

/* The value which are sent to this function is in the screen coordinate */

/* not a normal coordinate */

*

/* fcolor is frame color and tcolori

int check;

setcolor(fcolor); / \
line(left-1,top-1,right+1

line(right+1 top-1,right+

check = graphresult(); 4
if (check != -11)
{

clearvlewpmﬂuﬂ"] Y Ejmﬁw e1N7

outtextxy(1,1

“‘”‘“‘&I“W”Fﬁ‘ﬁ‘f’ﬁ’t’lm ATINHTNY

else

{

outtextxy(0,0,"Error in setting set view pon");

outtextxy(0,10,"You should check your value in function displaytext call");
getch();

}
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