CHUONG 10 : GIAI HE PHUONG TRINH PAI SO TUYEN TINH
§1.PHUGNG PHAP GAUSS

C6 nhiéu phuong phép dé gidi mot hé phuong trinh tuyén tinh dang AX = B. Phuong
phap giai s€ don gian hon néu ma tran A c6 dang tam giac nghia la ¢6 dang :

a; 0 0 a;; A Ay
ay ap O hay 0 a, ay
d3; dzp  Asg 0 0 agy

Trong truong hop dau tién,ma tran dugc goi la ma tran tam giac dudi va truong hop
tht hai ma tran duoc goi la ma tran tam gidc trén.Phuong trinh twong ing v6i ma tran tam
gidc dudi c6 dang tudng minh Ia :

anx;*0x,* 0x;  =by

anxitanX,t0x; =bs

az xitaz X,*as3X; = bs
V6i phuong trinh dang nay chiing ta sé giai phuong trinh tir trén xuong.
Chuong trinh giai phuong trinh ma tran tam giac dudi la :

Chuong trinh 10-1

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()
{
float afmax][max];
float b[max],x[max];
int 1,J,k,n,t;
float s,c;
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] = ",1.));
scanf("%t",&al[1][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
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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(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f", &al[il[j]);
}
if (toupper(t))=='K")
t=0;
}

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

{
for (j=1;j<=n;j++)
printf("%15.5" 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",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
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printf("Co sua ma tran b khong(c/k)?");

scanf("%c",&tl);
if (toupper(t))=='C")
{

printf("Cho chi so hang can sua :

scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran b ban dau");
printf("\n");
for (i=1;i<=n;i++)
printf("%15.5f\n",b[i]);
{
if (a[1][1]==0)
if (b[1]!=0)
printf("He da cho vo nghiem\n");
else

{

printf("He da cho co vo so nghiem");

x[n]=c;

}
else
x[1]=b[1]/a[1][1];
for (1=2;i<=n;i++)
{
s=0;
for (k=1;k<=i1-1;k++)
s=s+a[1][k]*x[k];
}X[i]=(b[i]-S)/a[i][i];
printf("\n");
printf("Nghiem cua he da cho 1a");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x[i]);
getch();

}

Phuong trinh tuong ting v4i ma tran tam giac trén c6 dang tuong minh 1a :

anxXitai X, aizX; = by
0 xitanX,*asX; =b,
0 X1+0 X2 + a33X3 =b3

Vé6i phuong trinh nay chiing ta giai tir dudi 1én.
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Chuong trinh giai phuong trinh ma tran tam giac trén 1a :

Chuong trinh 10-2

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()

{

float amax][max];
float bjmax],x[max];
int i,j,k,n,t;

float s,c;

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] = ".i,j);
scanf("%ft" ,&ali][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("%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(t)=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
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printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f" &al[il[j]);
}
if (toupper(t))==K")
t=0;
}
printf("Ma tran a ban dau");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%15.5" 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[1]);
}
printf("\n");
printf("Ma tran b ma ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=="'K")
t=0;
}
printf("\n");
printf("Ma tran b ban dau\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
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printf("\n");
{

if (a[n][n]==0)

if (b[n]!=0)
printf("He da cho vo nghiem");
else

{

printf("He da cho co vo so nghiem");
x[n]=c;

}

x[n]=b[n]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=0;
for (k=i+1;k<=n;k++)
s=s+a[i][k]*x[k];
}X[i]=(b[i]-S)/a[i][i];
printf("\n");
printf("Nghiem cua he da cho la\n");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x[i]);
getch();

else

Tuy nhién, cac hé phuong trinh don gian hi€m khi gap trong thuc t€. Cac hé phuong
trinh tuyén tinh ¢6 thé biéu dién dudi dang tam gidc néu dinh thic ctia n6 khac khong, nghia
12 phuong trinh ¢6 nghiém.Chiing ta biét ring cdc nghiém cta hé khong doi néu ta thay mot
hang béng t6 hgp tuyén tinh cta cdc hang khac.Nhu vay bing mot loat cac bién doi ta c6 thé
duahé ban dau vé dang tam gidc. D6 chinh 1a ndi dung ctia phuong phép loai trir Gauss.
Chiing ta hay xét h¢ phuong trinh :

anx; tanX,taisX; =b
anXitanX,tayX, =b,
as X tazX,* azsX; =bs
Nhan hang tha nhat véi a,,/a;, ta cé :
az1 Az1 azi
+ == +—= ===b
A21 X a”alz X2 a”aw X3 a !
S6 hang dau ctia phuong trinh bang s6 hang dau clia hang tha hai trong hé phuong trinh ban
d4u.Khi trir hang mot da duoc bién ddi cho hang 2 ta nhan dugc hang 2 méi
a a a
0 xi+ @y~ "Hap)X,+ (ay;- la13)x3=b2 -=p,
ai ai ail

Ta tiép tuc cdch nay dé loai trir x, ra khoi hang thit 3.Phuong trinh trd thanh :
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VoI  ap =a;;ap=ap;a3=a;;a;3=2a;;b;=b

L _, _an L. QA . _, A3 Lo, _as T : 11
dx»n~an an az3~ans d;3  aAznTaxn an dsz~ass an b>=b, b
ap ar ai ari an
. asi
b3=bs;~ b
an

Ta loai trir s6 hang chita x; trong dong thit 3 bang cédch tuong tu.Ta nhan hang thit 2 trong hé
A'X = B’ v6i ap,/a,, va dem trir di hang thi 3 trong hé méi.Nhu vay s6 hang chia x; bién
mat va ta nhan dugc ma tran tam giac trén.

an  anp an| (%] |9

0 a3, am|x| X |=|b
0 0 das X b;
VoL ican abeah apmai  bi=bi  ah-an  an-an  bi=b
3.33:3.’33_@3.’23 bii:bé_@b’z
axn axn

Cac phép tinh nay chi thuc hién duoc khi a;, # 0 va a;, # 0.
V6i mot hé ¢é n phuong trinh,thuat tinh hoan toan tuong tu.Sau day la chuong trinh
giai hé phuong trinh n 4n s6 bang phuong phdp loai trir Gauss.

Chuong trinh 10-3

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()
{
float blmax],x[max];
float amax][max];
int 1,j,k,n,t;
float c,s,d;
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] = ",i,j);
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
printf("\n");
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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(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%f", &al[il[j]);
}
if (toupper(t))=='K")
t=0;
}

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

{
for (j=1;j<=n;j++)
printf("%15.5" 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",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
flushall();
t=1;
while (t)
{
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printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%f",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran b\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
for (k=1;k<=n-1;k++)

{
for (i=k+1;i<=n;i++)
{
b[i]=b[i]-b[k]*a[i][k]/a[k][k];
for (j=k+1;j<=n;j++)
a[i][jl=alil[j]-alk]jI*ali][k]/a[k][k];
}
}
{
if (a[n][n]==0)
if (b[n]==0)
printf("He da cho vo nghiem");
else
{
printf("He da cho co vo so nghiem");
x[n]=c;
}
else

x[n]=b[n]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=0;
for (k=i+1;k<=n;k++)
s=s+a[1][k]*x[Kk];
}X[i]=(b[i]-S)/a[i][i];
printf("\n");
printf("Nghiem cua he da cho la\n");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %15.5f\n" ,i,x[i]);
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getch();

§2.PHUGNG PHAP GAUSS-JORDAN

Xét hé phuong trinh AX=B. Khi giai hé bang phuong phap Gauss ta dua né vé dang
ma tran tam gidc sau mot loat bién déi. Phuwong phdp khir Gauss-Jordan cai tién khir Gauss
béang cich dua hé vé dang :

EX =B
va khi d6 nghiém cua hé chinh 1a B".Trong phuong phap Gauss-Jordan mdi buéc tinh phai
tinh nhiéu hon phuong phap Gauss nhung lai khong phai tinh nghiém.Dé duwa ma tran A vé
dang ma tran E tai budc thit i ta phai c6 a; = 1 va a;=0.Nhu vay tai lan khtr thit i ta bién doi :

La; =ay/a; (j=i+l,i+2,...,n)

2k=1,2,...,n
ay = ay - a3, (=i+1,i+2,...,n)
by = by - biay
8 4 2 0) (% 24
P A 4 10 5 4| |X,|_|32
Vidu: Cho h¢ 27 5 65 4|F x; | |26
0 4 4 9) |k, 21

Bién doi ldn 1 : ta chia hang 1 cho a,, = 8;nhan hang 1 vira nhan duoc vé6i 4 va 1ay hang 2
trir di; nhan hang 1 vira nhan duogc véi 2 va lay hang 3 trir di;gilt nguyén hang 4 vi phan tu
dau tién da bang 0 ta c6

1 05 025 0) [X1) (3
0 8 4 4| |x|_|20
0 4 6 4% x;|"|20

0 4 4 9) | ) (21

Bién doi ldn 2 : ta chia hang 2 cho a,, = 8;nhan hang 2 vira nhan dugc vé6i 0.5 va 14y hang 1
trir di; nhan hang 2 vira nhan dugc véi 4 va 1ay hang 3 trit di; nhan hang 2 vira nhan dugc véi
4 va lay hang 4 trir di ta c6 :

1 0 0 -025) (%] (175
01 05 05 | |x[_|25
00 4 2 x; || 10
00 2 7 x,) L1

Bién doi ldan 3 : ta chia hang 3 cho a,; = 4;giit nguyén hang 1;nhan hang 3 vira nhan duoc
v6i 0.5 va lay hang 2 trur di; nhan hang 3 vira nhan duoc vé6i 2 va 1ay hang 4 trir di ta ¢6 :

~0.25) (x1) (175
0.25 | x5 |_|1.25
05 || x,|7| 25

6 %, 6

oo~
SO —O
S— OO
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Bién doi lan 4 : ta chia hang 4 cho a,, = 6;nhan hang 4 vira nhan duoc véi -0.25 va 1ay hang
1 trr di; nhan hang 4 vira nhan dugc véi 0.25 va lay hang 2 tru di; nhan hang 4 vira nhan
dugc v6i 0.5 va lay hang 3 trir dita ¢6 :

oo~
SO —~—O
[N e Ne]
— O OO
X
Il
—_— N = DN

Q

va ta c6 ngay vec to nghiém.

Chuong trinh10-4

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define spt 10

void main()
{
float a[spt][2*spt];
float b[spt];
int i,j,k,n,m,t;
float max,c;
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] = ",i,));
scanf("%t",&al[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("%15.5f" a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
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while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}
if (toupper(t))=='K")
t=0;
}
printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%15.5" 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",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %15.5f\n",i,b[i]);
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);

}
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}

if (toupper(t))=='K")
t=0;

printf("\n");

printf("Ma tran b\n");

printf("\n");

for (i=1;i<=n;i++)
printf("%15.5f\n",b[i]);

printf("\n");

t=1;
flushall();
1=1;
while (t)
{
if (a[i][i]==0)
{
max=0;
m=i;
for (k=i+1;k<=n;k++)
if (max<fabs(a[k][i]))
{
m=k;
max=fabs(a[i][i]);
}
if (m!=1)
{
for (j=i;j<=n;j++)
{
c=a[i][jl;
a[i][jl=a[m](j];
a[m][jl=c;
}
c=bl[1];
b[i]=b[m];
b[m]=c;
}
if (m==1)
{
t=0;
printf("MA TRAN SUY BIEN");
}
}
if (a[i][1]!=0)
{

c=1/a[i][i];

for (j=i;j<=n;j++)
a[i][jl=ali][j]*c;

b[i]=b[i]*c;

for (k=1;k<=n;k++)
if (k!=1)
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{
c=a[k][i];
for (j=i;j<=n;j++)
a[k][jl=alk][jl-ali][j]*c;
b[k]=b[k]-b[i]*c;
}
}
1=i1+1;
if (i==(n+1))
t=0;
}
if (i==(n+1))
{
printf("NGHIEM CUA HE");
printf("\n");
for (i=1;i<=n;i++)
printf("x[%d] = %15.5f\n",i,b[i]);
}
getch();

§3.PHUONG PHAP CHOLESKY

Trong phuong phap Cholesky mot ma tran doi xing A duoc phan tich thanh dang A =
R'R trong d6 R la mot ma tran tam giac trén.Hé phuong trinh lic d6 chuyén thanh AX =
R'™RX = B.Nhu vay trudc hét ta phan tich ma tran A thanh tich hai ma tran.Sau d6 giai hé
phuong trinh R™Y = B va cu6i ciing 1a hé RX = Y.Chuong trinh mo ta thuat todn nay duoc
cho dudi day :

Chuong trinh 10-5

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()

{

float ajmax][max],r[max][max];
float blmax],x[max],y[max];

int 1,J,k,1,n,t;

float s;

char tl;

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

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

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

r[1][j]1=0.0;
for (i=1;i<=n;i++)
{
if (a[i][i]>=0)
{
r[i][i]=sqrt(a[i][i]);
for (j=1+i;j<=n;j++)
r[il(jl=alil[jl/r[i1(i;
for (k=i+1;k<=n;k++)
for (I=k;l<=n;l++)
a[k][1]=alk][1]-r[i][k]*r[i][1];
}
}
for (k=1;k<=n;k++)
{
s=bl[k];
if (k!=1)

for (i=1;i<=k-1;i++)
s=s+r[i][k]*ylil;
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ylk]=-s/r[Kk][K];
}
for (i=n;i>=1;i--)
{
s=-y[il;
if (i!=n)
for (k=i+1;k<=n;k++)
s=s-r[i][k]*x[k];
x[i]=s/r[i][il;
}
printf("Nghiem cua he phuong trinh la\n ");
for (i=1;i<=n;i++)
printf("x[%d] = %10.5f\n",i,x[i]);
getch();

§4.PHUCONG PHAP CROUT

Phuong phap Crout la mot dang cha phuong phap Gauss.VGi phuong phap
Gauss,chiing ta bién doi ma tran A thanh mot ma tran tam giac thi & phuong phdp Crout
chiing ta phan tich ma tran nay thanh tich cia ma tran tam giic trén R va ma tran tam giac
duéi L.Trong ma tran L,cdc hé s6 trén dudng chéo chinh bang 1.Nhu vay phuong trinh AX =
B duoc viét thanh :

AX=LRX=B
Chiing ta dat RX=Y
nén : LY=B
Nhu vay truée hét ching ta phan tich ma tran thanh tich cua L.R.Tiép theo ta giai phuong
trinh LY = B va sau d6 giai phuong trinh RX = A d€ tim nghiém X.

Chuong trinh 10-6

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()
{
float blmax],x[max],y[max];
float a[max][max],rfmax][max],l][max][max];
int 1,J,k,n,t;
float c,tr,tl,s;
char tloi;

clrscr();
printf("Cho so phuong trinh n =");
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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] = ",i,j);
scanf("%t",&ali][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("%10.5" a[i][j]);
printf("\n");
}
printf("\n");
t=1;
flushall();
while (t)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c" ,&tloi);
if (toupper(tloi)=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[%d][%d] = ",1,j);
scanf("%f" &al[il[j]);
flushall();
}
if (toupper(tloi)=='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 b : \n");
for (i=1;i<=n;i++)
{
printf("b[%d] = ",i);
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scanf("%f" ,&b[i]);

}
printf("\n");

printf("Ma tran b ma ban da nhap");

printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
t=1;
flushall();
while (t)
{

printf("Co sua ma tran b khong(c/k)?");

scanf("%c" ,&tloi);
if (toupper(tloi)=='C")
{

printf("Cho chi so hang can sua : ");

scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f",&bli));
flushall();
}
if (toupper(tloi)=='K")
t=0;
}
printf("\n");
printf("Ma tran b\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
for(i=1;i<=n;i++)
for(j=1;j<=n;j++)

{
r[i][j]1=0.0;
1[i][j1=0.0;
}
for (i=1;i<=n;i++)
{
r[1][i]=a[1][i];
1[i][1]=1.0;
I[i][1]=ali][1]/a[1][1];
}
for (k=2;k<=n;k++)
{

for (j=k;j<=n;j++)
{
tr=0.0;
for (i=1;i<=k;i++)
tr=tr-+1[K][i]*r[i] [j];
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r[k][jl=alk][j]-tr;

}
if (k!=n)
{
for (i=1;i<=n;i++)
{
t1=0.0;
for (j=1;j<=k-1;j++)
=+ 11 [K];
1[i][k]=(a[i][k]-th/r[k][Kk];
}
}
else

printf("\n");
}
if (1[1][1]==0.0)
if (b[1]==0.0)
printf("He da cho vo nghiem\n");
else

{

printf("He da cho co vo so nghiem\n");

y[n]=c;

}
else

y[1]=b[1]A[1][1];

for (1=2;i<=n;i++)

{
s=0.0;
for (k=1;k<=i-1;k++)
s=s+[i][k]*y[k];
| y[i1=(bil-s)/Til[il;

if (r[n][n]==0.0)
if (y[n]==0.0)
printf("He da cho vo nghiem\n");
else

{

printf("He da cho co vo so nghiem\n");

x[n]=c;
}

else

x[n]=y[n]/r[n][n];
for (i=n-1;i>=1;i--)

{
s=0.0;
for (k=i+1;k<=n;k++)
s+=r[i][k]*x[k];
} x[i]=(y[i]-s)/r[i][i];

printf("\n");
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printf("Nghiem cua he da cho la\n");
printf("\n");
for (i=1;i<=n;i++)

printf("x[%d] = %15.5f\n",i,x[i]);
getch();

§5.PHUCGNG PHAP LAP BON

Xét hé phuong trinh AX = F.Béng cach nao do ta dua hé phuong trinh vé dang

X=BX+G
trong do B = (byan
G = (gl,gz,...,gn)T
Chon vecto X = (X,,%,,...0.x,©@ )T

lam xap xi tht O cia nghiém ding va xay dung xap xi
X™D=BX™+G (m=0,1,...)
Nguoi ta chiing minh rang néu phuong trinh ban ddu c6 nghiém duy nhat va mot
trong ba chuin ctia ma tran B nho hon 1 thi ddy xap xi hoi tu vé nghiém duy nhét d6.(Cho
mot ma tran B,chudn clia ma tran B.ki hiéu 1a Il B Il 1a mot trong 3 s0 :

n
H B H1 =max 2.b;;
i =l

H B Hz :maxibij
o=l
n n 172
lel - 3
(Chuén ctia ma tran quan hé tGi su hoi tu ctia phuong phdp lap)
Vi du chung ta c6 phuong trinh
10x,+ 2x,+ X;=10
X, #10x,+ 2X,=12
X+ X,+10x3=8

Chiing ta dua phuong trinh vé dang :

1
X1=_§X2_HX3+1
16
X270 X5 %5
o1 4
X770 ¥ 10 275
Nhu vay :
o L _1
5 10 1
1
B=|-— 0 1 va G= 3
10 5 6
RS 4
10 10 5

Dé thy Il BIl, =3/10 ; Il BIl, = 3/10 va Il B ll; = 12/100 nén phép lap hoi tu .Chuong trinh lap
don 12 :
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Chuong trinh 10-7

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 10

void main()
{
float amax][max];
float ffmax],xO[max],x1[max];
int i,j,k,n,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] = ",i,j);
scanf("%t" ,&ali][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(t)=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("Cho chi so cot can sua : ");
SCanf(ll%dH’&j);
printf("a[%d][%d] = ".i,j);
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scanf("%f" &al[i][j]);
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("%f" ,&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(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("f[%d] = ",i);
scanf("%f" ,&f[i]);
flushall();
}
if (toupper(t))=='K")
t=0;
}
printf("\n");
printf("Ma tran f");
printf("\n");
for (i=1;i<=n;i++)
printf("f[%d] = %10.5f\n",i,f[i]);
printf("\n");
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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-3;
for (i=1;i<=n;i++)
{
c=1.0/ali][i];
for (j=1;j<=n;j++)
if (j!=1)
a[i][j]*=c;
fli]*=c;
a[i][i]=0.0;

k=1;
t=0;

for (i=1;i<=n;i++)
{
x1[i]=f[i];
for (j=1;j<=n;j++)
x1[i]=x1[i]-a[i][jI*xO[jl;
}
s=0.0;
for (i=1;i<=n;i++)
s=s+fabs(x1[i]-x0[i]);
if (s>=epsi)
for (i=1;i<=n;i++)
xO0[1]=x1[1];
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);
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getch();

§6. PHUGNG PHAP LAP GAUSS-SEIDEL

Phuong phép lap Gauss-Seidel duoc cai tién tir phuong phap lap don . Noi dung co
ban ctia phuong phép 1a & ch6 khi tinh nghiém x4p xi thi (k+1) cua 4n x; ta s& dung cdc x4p
xi thit (k+1) da tinh clia céc 4n x,...,x;;.Gia sit da cho hé¢ : AX = B va ta ¢6 nghiém :

X12B1+ZQUXJ (izl,....,n)

j=1
Lay xap xi ban dau tuy y x,, x,',...., x,” va tat nhién ta cd gang 14y ching twong tng véi
X1,X5 »...,X, (cAng gin cang tot). Ti€p theo ta gia st rang da biét xap xi thit k x;* clia nghiém
. Theo Seidel ta sé tim xdp xi thit (k+1) ctia nghiém theo cac cong thic sau :

n
(k+1) _ (k)
X1 —B1+ ZZIOLU‘XJ'
j=

(k+1) _ (k+) < K)
X2 =By*onnX +%oc2jxj
p

i-1 n
(k+1) _ (k+1) (k)
Xi —Bi+ZOLinj +ZOLinj
=1 j=1

n-1
(k+1) _ (k+1) (k)
Xni _Bn+zaijxj * Olnn Xn
j=1

Thong thudong phuong phap Gauss - Seidel hoi tu nhanh hon phuong phédp lap don
nhung tinh todn phtc tap hon.Dé dé hiéu phuong phdp nay ching ta xét mot vi du cu thé :
Cho hé phuong trinh :
10x+ X+ X,=12
2x,+10x,+  X;=13
2x,+ 2x,+10x5=14
nghiém ding ctahé 1a (1,1, 1)
Ta dua vé dang thuan tién cho phép lap :
xi=1,2 -01x,-0.1x;
x2=1,3 -0.2x,-0.1x3
x3=1,4 -0.2x,-0.2x,
Lay x,9=1.2;x,=0; x,=0;
St dung phuong phap lap Seidel ta c6 :
Xl =1.2-0.1x0-0.1x0=1.2
Xy =13-02x12-0.1x0=1.06
X]3 =14-02x1.2-0.2x1.06 =0.948

x1=1,2 -01x1.06 -0.1x0.948 =0.9992
x5=1,3 -0.2x0.9992 -0.1x0.948 =1.00536

x3=1,4 -0.2x0.9992 -0.2x1.00536 =0.999098
va ct thé tiép tuc . Chuong trinh mo ta thuat todn Gauss - Seidel nhu sau :
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Chuong trinh 10-8

#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <ctype.h>
#define max 6

void main()

{

float blmax],x[max];
float afmax][max];
int 1,j,k,n,dem,t1;
float t,s,d,w,epsi;
char tl;

clrscr();

printf("Cho so an son =");
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] = ",i,j);
scanf("%t" ,&ali][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("%10.5f",a[i][j]);
printf("\n");
}
printf("\n");
tl=1;
flushall();
while (t1)
{
printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t)=='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] = ".i,j);
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scanf("%f" &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("%15.5" 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",&bli));
}
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");
tl=1;
flushall();
while (t1)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&i);
printf("b[%d] = ",i);
scanf("%f",&bl[1]);
flushall();

}

if (toupper(t))=='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");
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printf("Cho so lan lap k : ");
scanf("%d",&Kk);
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=1;j<=n;j++)
s=s+ali][j1*x[j];
d=x[i];
x[1]=(1-w)*d+w*(-s+a[i][i]*d+b[i])/a[1][1];
t=fabs(d-x[i]);
}

while ((dem<=k)&&(t>epsi*fabs(x[n])));
if (t<epsi*fabs(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 trudng hop riéng ctia hé phuong trinh , trong d6 s6 phuong trinh bing s6 an , nghia
la hé c6 dang :
anXitan X2t aXst-tamXa= b
Az Xitan Xzt anXs*t+tanm Xa= b
An XiTan2 X2t @n3 X3+ A Xa=bn
trong d6 A= (a;) la mot ma tran khong suy bién . mot hé phuong trinh nhu vay c6 tén la h¢é
thong Cramer
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Dinh 1i Crame : Hé thng Crame c¢6 nghiém duy nhat duoc cho bdi cong thiic :
‘ A

| Xi~ ‘A ‘ \

trong d6 A® 1a ma tran nhan duoc tir A bang cach thay cot thiti bdi cot B=[ b, ,...,b,]"

(i=L...,n)

Nhu vay dé giai hé biang phuong phdp Cramer chiing ta lan luot tinh cac dinh thitc
clia ma tran va ma tran thay thé€ roi tim nghiém theo cong thitc Cramer. Chuong trinh sau mo

ta thuat toan nay,
Chuong trinh 10-.9

// Cramer;

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

void main()
{

float rfmax][max],a[max][max];
float blmax],x[max];
float delta|max];
int 1,J,k,1,t,n,0k 1,0k2,t1;
float c,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=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,));
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("%10.5f" ,a[i][j]);
printf("\n");
}
printf("\n");
tl=1;
flushall();
while (t1)
{
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printf("Co sua ma tran a khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")
{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("Cho chi so cot can sua : ");
scanf("%d",&j);
printf("a[",i,","j,"] = ");
scanf("%t",&al[i][j]);
flushall();
}
if (toupper(t))=='K")
t1=0;
}
printf("Ma tran a\n");
printf("\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=n;j++)
printf("%10.5" 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",&bli));
}
printf("\n");
printf("Ma tran b ma ban da nhap\n");
printf("\n");
for (i=1;i<=n;i++)
printf("b[%d] = %10.5f\n",i,b[i]);
printf("\n");
tl=1;
flushall();
while (t1)
{
printf("Co sua ma tran b khong(c/k)?");
scanf("%c",&tl);
if (toupper(t))=='C")

{
printf("Cho chi so hang can sua : ");
scanf("%d",&1);
printf("b[%d] = ",i);
scanf("%f" ,&bl[1]);
flushall();
}
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if (toupper(t))=='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)
r[j][i]=b[jl;
else
r[j]l]=aljllil;
//tinh dinh thuc
d=1.0;
i=1;
ok2=1;
while (0k2&&(i<=n))
{
if (r[1][1]==0.0)
{
okl=1;
t=t+1;

while (ok1&&(t<=n))
if (r[t][1]!=0)

{
for (j=i;j<=n;j++)
{
c=rl[i][jl;
r[i][jl=r[t][j];
! r[k][j]=c;
d=-d;
ok1=0;
}
else
t=t+1;
if (k>n)
{
printf("\n");
printf("** MA TRAN SUY BIEN **");
ok2=0;
d=0.0;
}
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}
if (r[i][i]!=0)
{
c=r[i][il;
for (j=i+1;j<=n;j++)
rlil[jl=rlilljl/c;
for (t=i+1;t<=n;t++)
{
c=r[t][il;
for (j=i+1;j<=n;j++)

r[t][j]1=r[t][j]-r[il[j]*c;
}

1=i+1;
}
if (0k2)
for (i=1;i<=n;i++)
d=d*r[1][1];
deltalk]=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 s6 phitc dang AX =Btrongd6 A=C+jD,B
=E +jF va X =Y + jZ . Ta viét lai phuong trinh duéi dang :
(C+ D)X +jZ) = (E +jF)
Nhan biéu thic vé trai va can bang phan thuc véi phan thuc va phan 4o véi phan 4o ta
nhan duoc hé méi :
{CY -DZ=E
DY +CZ=F
Nhu vay chiing ta nhan dugc mot hé gom 2n phuong trinh s6 thuc . Giai hé nay va két hop
cac phan thuc a phan ao ta nhan dugc nghiém ctia hé phuong trinh ban dau . Chuong trinh
giai hé phuong trinh nhu vay cho & dudi day :
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Chuong trinh 10-10

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

void main()

{

int 1,j,k,1,n,m;
float s,t,almax][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] = ",1,j);
scanf("%t",&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=1;j<=n+1;j++)

printf("b[%d][%d] = ".i,));
scanf("%t",&bl[i][j]);
}
for (i=1;i<=n;i++)
a[i][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++)
alil[j1=bli-n][jl;
for (i=1;i<=n;i++)
for (j=n+1;j<=2%*n;j++)
alil[jl=-blil[j-nl;
for (i=n+1;i<=2*n;i++)
for (j=n+1;j<=2%*n;j++)
a[i](jl=ali-n][j-n];
m=2%n;
for (k=1;k<=m-1;k++)
{
s=0.0;
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for (i=k;i<=m;i++)

{
t=fabs(a[i][k]);
if (s<=t)
{
s=t;
I=1;
}
}
for (j=k;j<=m+1;j++)
{
s=a[Kk][jI;
a[k][jl=alll[jl;
a[l][jl=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=al[i][k]/a[k][K];
a[1][k]=0.0;
for (j=k+1;j<=m+1;j++)
a[i][jl-=s*alk][jl;
}

}
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][j1*x[j];
x[i]=s/a[i][il;
}

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

Dung chuong trinh nay giai hé phuong trinh :
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GB+7)x +(=2+4j)y+ (1 -3j)z +(4+2j)r = 8+ 36]

(5-6j)x +(2+45)z+(=3+j)r =4+10]
(4+5)x+1+2j)y +(=5—j)z+6r =13-3j
2+4)x+(1-jy +(2-3j)r =—10+6j

Ta nhan dugc cic nghitm x =2 +3j;y=1-2j;z=-1+4jvar=1-]
Ngoai cdc phuong phdp néu trén ta thiy ring tir hé phuong trinh AX = B ta ¢6 thé tim

nghiém X ctia hé bang cach viét lai phuong trinh dudi dang X = B/A =A'B v6i A' 1a ma
tran nghich dao cua A . Do vay trudc hét ta can tim A va sau d6 tinh tich A'B
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