intijkn,Lt;
float s,c,epsi;
char tl;

clrscr();
printf("Cho so phuong trinh n =");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a: \n");
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = "ij);
scanf("%f", &a[i][j]);

}
printf("\n");
printf("Ma tran a ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5¢",a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c", &tl);
if (toupper(tl)=="'C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d", &j);
printf("a[%d][%d] = "ij);
scanf("%f",&ali][j]);
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flushall();
}
if (toupper(tl)=="K")
t=0;
}

printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5f",a[i][j]);
printf("\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran f : \n");
for (i=1;i<=n;i++)
{
printf("f[%d] = ",i);
scanf("%ft",&f[i]);
}
printf("\n");
printf("Ma tran f ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
printf("f[%d] = %10.5f\n",i,f[i]);
printf("\n");

t=1;
flushall();
while (t)
{
printf("Co sua ma tran f khong(c/k)?");
scanf("%c", &tl);
if (toupper(tl)=="C")
{
printf("Cho chi so hang can sua : ");
scanf("%d", &i);
printf("f[%d] = ",i);
scanf("%f", &f[i]);
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flushall();
}
if (toupper(tl)=="K")
t=0;
}
printf("\n");
printf("Ma tran {");
printf("\n");
for (i=1;i<=n;i++)
printf("f[%d] = %10.5f\n",i,f[i]);
printf("\n");
for (i=1;i<=n;i++)
x0[1]=0.0;
x0[1]=1.0;
printf("Cho so lan lap 1 =");
scanf("%d",&l);

epsi=le-5;
for (i=1;i<=n;i++)
{

c=1.0/a[i][i];
for (j=1;j<=n;j++)
if (j!=i)
a[i][jI*=c;
f[i]*=c;
a[i][i]=0.0;

for (i=1;i<=n;i++)
{
x1[i]=fi];
for (j=Lj<=n;j++)
x1[i]=x1[i]-a[i][jI*x0[;
}
s=0.0;
for (i=1;i<=n;i++)
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s=s+fabs(x1[i]-xO0[i]);
if (s>=epsi)
for (i=1;i<=n;i++)
x0[i]=x1[i];
if (s<epsi)
{
t=1;
printf("\n");
printf("Phep lap hoi tu sau %d buoc tinh" k);
printf("\n");
printf("NGHIEM CUA HE");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x1[i]);

)
k=k+1;
if (k>1)
{
t=1;
printf("Phep lap khong hoi tu sau %d buoc tinh" k-1);
)
}
while (t==0);
getch();

}

§6. PHUONG PHAP LAP GAUSS - SEIDEL
Phuong phap lap Gauss-Seidel duoc cai tién tir phuwong phap 1ap don .
N6i dung co ban ctia phuong phép 1a & chd khi tinh nghiém xap xi thit (k+1)
cua an xi ta so dung cac xap xi th¢ (k+1) da tinh ctia cac an xi,...,xi-1. Gia st da
cho hé : AX =B va ta c6 nghiém :

n
Xi=Bi+Zaﬂxj i~ 1,., n
=1

Lay xap xi ban dau tuy y x1), x2© ,...., xn® va tat nhién ta c& gang 1ay ching
twong tng voi x1, X2 ,..., Xn (cAng gan cang t6t). Tiép theo ta gia skt rang da biét
xap xi tht k xi® ctia nghiém . Theo Seidel ta sé tim xap xi th& (k+1) cua
nghiém theo cac cong thitc sau :
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n
' =B 4+ > a k)
X] 1 ijxj
i~1

n

' 4+ > o (0

21X1 inj
j:2

') =B + o
X 1

i1 n
kt1) = k*1 k
PSR D MG SN AL D I
1 1 1 ] 1 ]
iT1 jTi
n_1

Thong thuong phuong phdp Gauss - Seidel hdi tu nhanh hon phuwong
phép 13p don nhung tinh toan phttc tap hon. D& dé hiéu phuong phap nay
chung ta xét mot vi du cu thé:

Cho hé phuong trinh :

10 x, T x

|
12x, T10x, T x, T 13

3

, Px, T 12

2x, t2x, T10x, T 14
nghiém dang ctahéla (1,1, 1)

Ta dua vé dang thudn tién cho phép lap :
|fx1 =1.270.1x, ~ 0.1x,

%[xz =1.370.2x, " 0.1x,

Lay x10=1.2; x2 =0 ; x3) = 0;

St dung phuong phap lap Seidel ta c6 :

1

(x'=12-01%0-0.1%0=1.2

~1.470.2x, " 0.2x,

|
1x1=1.3702%1.270.1%0=1.06
|
[x;51.470.2%1.270.2%1.06 = 0.948

3

X 1.2 70.171.06 ~0.1%0.948 = 0.9992

NN =N

=1.370.2%0.9992 ~0.1*0.948 = 1.00536

x

[
|
1
| _
[x; 1.470.2X0.9992 ~0.2*1.00536 = 0.999098

\ s

va ctt thé'tiép tuc. Chuong trinh mo ta thuat toan Gauss - Seidel nhw sau:

Chwong trinh 4-8
#include <conio.h>
#include <stdio.h>
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#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()
{
float b[max],x[max];
float a[max][max];
int i,j,k,n,dem,t1;
float t,s,d,w,epsi;
char tl;

clrscr();
printf("Cho so anson=");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a: \n");
for (i=1;i<=n;i++)
for (j=Lj<=n;j++)
{
printf("a[%d][%d] = "ij);
scanf("%t",&al[i][j]);

)
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%10.5t",a[i][j]);
printf("\n");
}
printf("\n");
t1=1;
flushall();
while (t1)
{
printf("Co sua ma tran a khong(c/k)?");
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scanf("%c", &tl);
if (toupper(tl)=="C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d", &j);
printf("a[%d][%d] = "ij);
scanf("%t",&al[i][j]);
flushall();

}

if (toupper(tl)=="K")
t1=0;

}
printf("Ma tran a\n");
printf("\n");

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

{
for (j=1;j<=n;j++)
printf("%15.5f",a[i][j]);
printf("\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%f",&bl[i]);
}
printf("\n");
printf("Ma tran b");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
t1=1;
flushall();
while (t1)
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printf("Co sua ma tran b khong(c/k)?");
scanf("%c", &tl);
if (toupper(tl)=="C")

{
printf("Cho chi so hang can sua : ");
scanf("%d", &i);
printf("b[%d] =",i);
scanf("%ft",&bli]);
flushall();

}

if (toupper(tl)=="K")
t1=0;

}
printf("\n");
printf("Ma tran b");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n" i,b[i]);
printf("\n");
printf("Cho so lan lap k : ");
scanf("%d",&k);
printf("\n");
w=1;
epsi=le-8;

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

x[1]=0.0;
dem =0;
do

{

dem=dem+1;
for (i=1;i<=n;i++)
{
s=0.0;
for (j=Lj<=njj++)
s=s+ali][jI*x[jI;
d=x[i];
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x[i]=(1-w)*d+w*(-s+a[i][i]*d+b[i])/a[i][i];
t=fabs(d-x[i]);

while ((dem<=k)&&(t>epsi*fabs(x[n])));
if (t<epsi*tabs(x[n]))

{
printf("Nghiem sau %d lan lap la :\n",dem);
for (i=1;i<=n;i++)
printf("x[%d] = %12.8f\n",i,x[i]);
else
{
printf("Khong dat do chinh xac sau %d lan lap\n" k);
printf("Nghiem cua lan lap cuoi cung la : \n");
for (i=1;i<=n;i++)
printf("x[%d] = %12.8f\n",i,x[i]);
}
getch();

§7. PHUONG PHAP CRAMER
Mot truong hop riéng ctia hé phuong trinh, trong d6 s6 phuwong trinh
bang s an, nghia 1a hé c6 dang :

[ + 4+ ...+ =
allxl alZXZ alnxn bl
{aZIXI a22X2 aZan b2
[ + 4+ e 4+ =
aanI anZXZ annxn bn

trong d6 A= (aj) 1a mot ma tran khong suy bién. Mot hé phuwong trinh nhw

vay co tén la hé thong Cramer

Dinh li Crame: Hé thong Crame c6 nghiém duy nhat dwoc cho béi cong thirc
]

X, = —— i1, n

4]

trong &6 A® la ma tran nhan duoc tir A bang cach thay cot thiti bai cot B.
Nhu vay d€ giai hé bang phuong phdp Cramer chtng ta l1an luot tinh cac
dinh thirc cia ma trén va ma tran thay thé rdi tim nghiém theo cdng thirc
Cramer. Chwong trinh sau mo6 ta thuat toan nay:
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Chwong trinh 4-9

// Cramer;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 50

void main()
{

float r[max][max],a[max][max];
float blmax],x[max];
float deltajmax];
int i,j,k,1,t,n,0k1,0k2,t1;
float ¢,d;
char tl;

clrscr();
printf("Cho so an cua phuong trinh n=");
scanf("%d",&n);
printf("Cho cac phan tu cua ma tran a: \n");
for (i=1;i<=n;i++)
for (j=1j<=n;j++)
{
printf("a[%d][%d] = "ij);
scanf(" %", &al[i][j]);

}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (=Lj<—nj++)
printf("%10.5f",a[i][j]);
printf("\n");
}
printf("\n");
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t1=1;
flushall();
while (t1)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c", &tl);
if (toupper(tl)=="C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
scanf("%d", &j);
printf("a["i","j," =");
scanf("%t", &al[i][j]);
flushall();

}

if (toupper(tl)=="K")
t1=0;

)
printf("Ma tran a \n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=L;j<=n;j++)
printf("%10.5f",a[i][j]);
printf("\n");
}

printf("\n");
printf("Cho cac phan tu cua ma tran b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
scanf("%t",&bl[i]);
J
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");

for (i=1;i<=n;i++)
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printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
t1=1;
flushall();
while (t1)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c", &tl);
if (toupper(tl)=="C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("b[%d] = ",i);
scanf("%f",&bli]);
flushall();

}

if (toupper(tl)=="K")
t1=0;

}
printf("\n");
printf("Ma tran b\n");
printf("\n");
for (i=1;i<=n;i++)
printf("%10.5f",b[i]);
printf("\n");

//thay b vao tung cot cua a de tinh cac dinh thuc
for (k=0;k<=n;k++)
{
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)//thay cot b vao a
if (i==k)
t[jl[il=bIi;
else
tfjlfil=aljliil;
//tinh dinh thuc
d=1.0;
i=1;

CuuDuongThanCong.com https://fb.com/tailieudientucntt

122


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

ok2=1;
while (0k2&é&(i<=n))
{
if (r[i][i]==0.0)
{
okl=1;
t=t+1;
while (0k1&&(t<=n))
if (r[t][i]'=0)
{
for (j=i;j<=n;j++)
{
c=r[i][jl;
r[i][jl=r[t1];
r[k][jl=c;

printf("\n");
printf("** MA TRAN SUY BIEN **");
ok2=0;
d=0.0;
}
}
if (r[i][i]!=0)
{
c=r[i][i];
for (j=i+1;j<=n;j++)
tilljl=rilljl/c;
for (t=i+1;t<=n;t++)
{
c=r[t][i];
for (j=i+1 ;j<=n,'j++)
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r[t][jl=rlt][jI-r G e
}

i=i+1;
)
if (0k2)
for (i=1;i<=n;i++)
d=d*r[i][i];
delta[k]=d;
}
if (delta[0]==0.0)
printf("He da cho vo nghiem\n");

else
{
printf("\nNGHIEM CUA HE :\n");
printf("\n");
for (i=1;i<=n;i++)
{
x[i]=delta[i]/delta[0];
printf("x[%d] = %10.5f\n",i,x[i]);
}
}
getch();

§8. HE PHUONG TRINH SO PHUC
Gia str ta c6 mot hé phuong trinh dang sd phitcc dang AX = B trong d6
A=C+jD,B=E+FvaX=Y +jZ. Ta viét lai phuong trinh dwéi dang :
(C+JD)(Y +j2) = (E +F)
Nhan biéu thitc vé trai va can bang phan thuc véi phan thiee va phan
40 v6i phan ao ta nhan dugc hé mai :
(cy -Dz =E

]
DY *Cz =F

Nhuw vay chang ta nhan dugc mot hé gdm 2n phuong trinh so thuc. Giadi hé
nay va két hop cac phan thyc va phan ao ta nhan dwgc nghiém cua hé
phuong trinh ban dau. Chuong trinh giai hé phuong trinh nhu vay cho ¢
dwdi day:
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Chuwong trinh 4-10

#include <conio.h>
#include <stdio.h>
tinclude <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 20

void main()
{
int i,j,k,1,n,m;
float s,t,a[max][max],b[max][max],x[max];

clrscr();
printf("Cho so an so cua phuong trinh n =");
scanf("%d",&n);
printf("Cho phan thuc cua cac he so,ke ca ve phai\n");
for (i=1;i<=n;i++)
for (j=1;j<=n+1;j++)
{
printf("a[%d][%d] = "ij);
scanf(" %", &al[i][j]);
}
printf("\n");
printf("Cho phan ao cua cac he so,ke ca ve phai\n");
for (i=1;i<=n;i++)
for (j=Ljj<=n+1;j++)
{
printf("b[%d][%d] = ",ij);
scanf("%t",&bl[i][j]);
}
for (i=1;i<=n;i++)
ali][2*n+1]=a[i][n+1];
for (i=n+1;i<=2*n;i++)
a[i][2*n+1]=b[i-n][n+1];
for (i=n+1;i<=2*n;i++)
for (j=1 ;j<=n,'j++)
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a[i][jl=b[i-n][jI;
for (i=1;i<=n;i++)
for (j=n+1;j<=2*n;j++)
a[i][jl=-b[i][j-nl;
for (i=n+1;i<=2*n;i++)
for (j=n+1;j<=2*n;j++)

ali][jl=al[i-n][j-m];

m=2*n;
for (k=1;k<=m-1;k++)
{
s=0.0;
for (i=k;i<=m;i++)
{
t=fabs(a[i][k]);
if (s<=t)
{
s=t;
1=i;
}
}
for (j=k;j<=m+1;j++)
{
s=a[k][jl;
a[k][jl=a[lI[jl;
alllfjl=s;
}
if (fabs(a[k][k]/a[1][1])<=1e-08)
{
printf("Ma tran suy bien\n");
getch();
exit(1);
}
for (i=k+1;i<=m;i++)
{
s=a[i][k]/a[k][k];
a[i][k]=0.0;
for (j=k+1;j<=m+1;j++)
a[i][jl-=s*a[k][jl;
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}
x[m]=a[m][m+1]/a[m][m];
for (i=m-1;i>=1;i--)

{
s=a[i][m+1];
for (j=i+1;j<=m;j++)
s==a[i][jI*x[j;
x[i]=s/a[i][i];
}

printf("\n");
printf("Nghiem phuc cua he\n");
for (i=1;i<=n;i++)
if (x[i+n]<0)
printf("%10.5f-%10.54j \n", x[i] fabs(x[i+n]));
else
printf("%10.5f+%10.5fj \n",x[i],x[i+n]);
getch();

Dung chwong trinh nay giai hé phuwong trinh :
[((3+7jhxt (2t 4y T A" 3)z T 4+ 2j)r78 T 36
J (57 6x T2zt (C3 T PrT4710j

(4T 5)x T AT 2j)y T(T57 )z 6r T13 7 3j

et apxta=py  +@2"3)r="10 * 6]
Ta nhan duoc cac nghiem x=2+3j;y=1-2j;z=-1+4jvar=1-j

Ngoai cdc phrong phap néu trén ta thay rang tir hé phuwong trinh AX =
B ta c6 thé tim nghiém X ctia hé bang cach viét lai phuong trinh duéi dang X
= B/A =A"B v6i A 1a ma tran nghich dao ctia A. Do vay trudce hét ta can tim
A-lva sau do tinh tich A-1B.
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