CHUONG 8 : GIAI GAN PUNG PHUONG TRINH PAI SO
VA SIEU VIET

§1.KHAI NIEM CHUNG

Néu phuong trinh dai s6 hay siéu viét kha phic tap thi it khi tim dugc nghiém
dung.B&i vay viéc tim nghiém gan ding va udc lugng sai so 1a rat can thiét.

Ta xét phuong trinh :

f(x) =0 (1)
vGi f(x) 1a ham cho trudc cta bién x.Chdng ta can tim gid tri gan ding cua nghiém cua
phuong trinh nay.

Qua trinh giai thuong chia 1am hai budc: budc so b va bude kién toan nghiém.

BudGc giai so bo ¢6 3 nhiém vu:vay nghiém, tich nghiém va thu hep khoang chia
nghiém.

Vay nghiém 12 tim xem cdc nghiém cua phuong trinh ¢6 thé nam trén nhitng doan
nao cua truc x.Tach nghiém 1a tim cdc khoang chda nghiém soa cho trong méi khoang chi
c6 ding mot nghiém.Thu hep khoang chira nghiém la lam cho khoang chita nghiém cang
nho cang tot.Sau budc so bo ta c6 khoang chita nghiém da nho.

Budc kién toan nghiém tim cac nghiém gan ding theo yéu cau dat ra.

C6 rat nhiéu phuong phéap xac dinh nghiém cta (1).Sau day ching ta xét titng phuong
phép.

§2.PHUGNG PHAP LAP BON

Gia st phuong trinh (1) dugc dua vé dang tuong duong :

x = g(x) \ 2)
tir gia tri x, nao do goi la gia tri lap dau tién ta 1ap day xap xi bang cong thic :
Xy = g(Xn-l) (3)

voin=1,2,....
Ham g(x) dugc goi la ham lap.Néu day x, — o khi n —oc thi ta n6i phép lap (3) hoi
tu.

v

v

X, X, X, X4
Hinh a Hinh b
Ta c6 dinh 1i:Xét phuong phap lap (3),gia st :
- [a,b] 12 khoang phan li nghiém o cia phuong trinh (1) tic la cua (2)
- moi x,, tinh theo (3) déu thudc [a,b]
- g(x) ¢6 dao ham thoa man :
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|g’(x)|£q<1 ,a<x<b 4)

trong d6 q 1a mot hang s6 thi phuong phép 1ap (3) hdi tu
Ta c6 thé minh hoa phép lap trén béng hinh vé& a va b.

Céch dua phuong trinh f(x) = 0 vé dang x = g(x) dugc thuc hién nhu sau:ta thay f(x)
= 0 ¢6 thé bién d6i thanh x = x + Af(x) v6i A # 0.Sau d6 dat x + Af(x) = g(x) sao cho diéu

kién (4) duoc thoa man.
Vi du:xét phuong trinh
x*+x - 1000 =0
Sau budc giai so bo ta ¢ nghiém x, € (9,10)
Néu dua phuong trinh vé dang:
x = 1000 - x* = g(x)
thi dé thay | g(x) | > 1 trong khoang ( 9,10 ) nén khong thoa man diéu kién (4)
Chiing ta dua phuong trinh vé dang
x =1000—x
thi ta thay di€u kién (4) dugc thoa méan.Xay dung day xap xi
Xuet = Y1000—X,
VGi X, chon bat ki trong ( 9,10 )
Trén co s¢ phuong phap nay ching ta c6 cac chuong trinh tinh todn sau:
Chuong trinh giai phuong trinh exp((1/3)*In(1000-x)) véi s6 1an 1ap cho trude

Chuong trinh 8-1

/lap don

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

void main()
{
nt 1,n;
float x,x0;
float f(float);

clrscr();
printf("Cho so lan lapn = ");
scanf("%d",&n);
printf("Cho gia tri ban dau cua nghiem x0 =");
scanf("%f",&x0);
x=x0;
for (i=1;i<=n;i++)
x=f(x);
printf("Nghiem cua phuong trinh la :%.4f" x);
getch();
}

float f(float x)

{
float a=exp((1./3.)*log(1000-x));
return(a);
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}
va chuong trinh giai bai todn bang phuong phap lap véi sai s6 cho trude
Chuong trinh 8-2

/lap don
#include <conio.h>
#include <stdio.h>
#include <math.h>
void main()
{ . .
nt 1;
float epsi,x,x0,y;
float f(float);

clrscr();
printf("Cho sai so epsilon = ");
scanf("%t" ,&epsi);
printf("Cho gia tri ban dau cua nghiem x0 =");
scanf("%f",&x0);
x=x0;
y=t(x);
if (abs(y-x)>epsi)

{

X=Y;

} y=f(x);
printf("Nghiem cua phuong trinh la %.6f",y);
getch();

}

float f(float x)

{
float a=exp((1./3.)*1log(1000-x));
return(a);

}

Cho gia tri dau x, = 1.K&t qua tinh toan x = 9.966555

§3.PHUONG PHAP CHIA BOI CUNG



Gia str cho phuong trinh f(x) = 0 véi f(x) y
lién tuc trén doan [a,b] va f(a).f(b) < 0.Chia doan
[a,b] thanh 2 phan bdi chinh diém chia (a + b)/2.

1.Néu f((a+b)/2) = 0 thi & = (a+b)/2

2.Néu f((a+b)/2) # 0 thi chon [ a,(a + b)/2 ]

hay [ (a + b)/2,b ] ma gia tri ham hai du trai dau a

va ki hieu 1a [a,,b,].D6i véi [a,,b,] ta lai tién hanh
nhu [a,b]
Cach lam trén dugc mo ta trong chuong
trinh sau ding d€ tim nghiém cta phuong trinh :
x*+2x3-x-1=0
trén doan [0,1]

Chuong trinh 8-3

//chia doi cung
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define epsi 0.00001
void main()
{
float x0,x1,x2;
float y0O,y1,y2;
float f(float);
int maxlap,demlap;

clrscr();
printf(""Tim nghiem cua phuong trinh phi tuyen");
printf("\nbang cach chia doi cung\n");
printf("Cho cac gia tri x0,x1,maxlap\n");
printf("Cho gia tri x0=");
scanf("%f",&x0);
printf("Cho gia tri x1 = ");
scanf("%f",&x1);
printf("Cho so lan lap maxlap = ");
scanf("%d",&maxlap);
y0=£(x0);
yl1=f(x1);
if ((yO*y1)>0)
{
printf("Nghiem khong nam trong doan x0 - x1\n");
printf(" x0 = %.2f\n",x0);
printf(" x1 = %.2f\n",x1);
printf(" f(x0) = %.2f\n",y0);
printf(" f(x1) = %.2f\n",y1);
}
demlap=0;
do
{
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x2=(x0+x1)/2;
y2=f(x2);
yO=£(x0);
if (yO*y2>0)
x0=x2;
else
x1=x2;
demlap=demlap+1;
}
while(((abs((y2-y0))>epsi)ll(demlap<maxlap)));
if (demlap>maxlap)
{
printf("Phep lap khong hoi tu sau %d lan lap ",maxlap);
printf(" x0 = %.2f\n",x0);
printf(" x1 = %.2f\n",x1);
printf(" f{(x2) = %.2f\n",y2);

else
{
printf("Phep lap hoi tu sau %d lan lap\n",demlap);
printf("Nghiem x = %.2f",x2);
}
getch();
}
float f(float x)

{
float a=x*xX*X *X+2*X*X*X-X-1 ;
return(a);

}

Két qua tinh cho nghiém:x = 0.87
§4.PHUGNG PHAP DAY CUNG

Gia st f(x) lién tuc trén trén doan [a,b] va f(a).f(b) < 0.Can tim nghiém cua f(x) =
0.D€ xdc dinh ta xem f(a) < 0 va f(b) > 0.Khi d6 thay vi chia doi doan [a,b] ta chia [a,b] theo
ti 1é -f(a)/f(b).Diéu d6 cho ta nghiém gin ding :

X] =a-+ h]
Trong doé
) —f(a) b
"t O

Tiép theo dung cach d6 véi doan [ a,x,] hay [ x,,b] ma hai ddu ham nhan gia tri trai
dau ta dugc nghiém gan ding x, v.v.
Vé ma hinh hoc,phuong phap nay c6 nghia la ké day cung ctia dudng cong f(x) qua hai diém
Ala,f(a)] va B[b,f(b)].That vay phuong trinh day cung AB c6 dang :
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x—a y-—1f(a)

b—a f(b)—-f(a)
Chox=x,y=0 taco

B f(a) b
Xi=a— m( —a)
Trén co s& cua phuong phap ta c6 chuong trinh
tinh nghiém cua phuong trinh
x*+2x*-x-1=0

trén doan [0,1]

Chuong trinh 8-4

//phuong phap day cung
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define epsi 0.00001

void main()

{
float a,b,fa,fb,dx,x;
float f(float);

clrscr();

printf(""Tim nghiem cua phuong trinh phi tuyen\n");

printf("'bang phuong phap day cung\n");
printf("Cho cac gia tri a,b\n");
printf("Cho gia tricuaa =");
scanf("%f",&a);
printf("Cho gia tri cuab =");
scanf("%f",&b);
fa=f(a);
fo=f(b);
dx=fa*(b-a)/(fa-fb);
while (fabs(dx)>epsi)
{

x=a+dx;

fa=f(x);

if((fa*fb)<=0)

a=x;
else
b=x;

fa=f(a);

fo=f(b);

dx=fa*(b-a)/(fa-fb);
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printf("Nghiem x = %.3f",x);
getch();
}

float f(float x)
{
float e=x*x*X*xX+2*x*xX*x-Xx-1;
return(e);

Két qua tinh cho nghiém:x = 0.876

§5.PHUONG PHAP LAP NEWTON

Phuong phap lap Newton (con goi la A
phuong phap tiép tuyén) dugc dung nhi€u vi né hoi
tu nhanh.Gia st f(x) c6 nghiém la & da duogc tach
trén doan [a,b] dong thoi f'(x) va f"(x) lién tuc va
gilt nguyén dau trén doan [a,b].Khi da tim dugc
xap xi ndo d6 x, € [a,b] ta c6 thé kién toan né theo a
phuong phap Newton.Tr mut B ta vé tié€p tuyén véi x, [ b=x
duong cong.Phuong trinh duong tiép tuyén la

y—F(x,) = F'(b)(x — X,)

Tiép tuyén nay cat truc hoanh tai diém c6
y=0,nghia la :

—f(x,) =f'(b)(x, —X,)

hay :
~f(xy)
f,(Xo)
Tu x, ta lai tiép tuc vé& ti€p tuyén v6i dudng cong thi giao diém x; s& tié€n t6i nghiém cua
phuong trinh.

Viéc chon diém ban ddu x, rdt quan trong.Trén hinh v& trén ta thdy néu chon diém
ban dau x, = a thi tiép tuyén s& cat truc tai mot diém niam ngoai doan [a,b].Chon x, = b s&
thuan loi cho viéc tinh todn.Chung ta c6 dinh Ii :

Néu fla).fib) <0, fix) va f'(x) khdc khong va giit nguyén ddu xdc dinh khi x € [a,b]
thi xudt phat tir x, € [a,b] thod man diéu kién f(x,).f"(x,) > 0 c6 thé tinh theo phuong phdp
Newton nghiém & duy nhdt voi do chinh xdc tuy y.

Khi ding phuong phdp Newton céan 14y x, 1a ddu miit ctia doan [a,b] dé tai do
f(x,).f"(x,) > 0.Ap dung li thuyét trén ching ta xay dung chuong trinh tinh sau:

X =Xy

Chuong trinh 8-5
//phuong phap Newton

#include <conio.h>
#include <stdio.h>
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#include <math.h>
#include <stdlib.h>
#define n 50
#define epsi le-5

void main()
{
float t,x0;
float x[n];
nt i;
float f(float);
float daoham(float);

clrscr();
printf(""Tim nghiem cua phuong trinh phi tuyen\n");
printf("bang phuong phap lap Newton\n");
printf("Cho gia tri cua x0 =");
scanf("%f",&x0);
1=1;
x[1]=x0;
do
{
x[i+1] = x[i]-f(x[1])/daoham(x[i]);
t = fabs(x[i+1]-x[i]);
x[i]=x[i+1];
1=i+1;
if (i>100)
{
printf("'Bai toan khong hoi tu\n");
getch();
exit(1);
}

else
}
while (t>=epsi);
printf("Nghiem x = %.5f" x[i]);
getch();
}

float f(float x)
{
float a=x*x-x-2;
return(a);

}

float daoham(float x)
{
float d=2%*x-1;
return(d);

94



Chuong trinh nay dugc dung xac dinh nghiém ctia ham da dugc dinh nghia trong
function.Trong trudng hop nay phuong trinh d6 1a:x? - x -1 = 0.K&t qua tinh vdi gia tri dau x,
=0 chonghiém x =2.

§6.PHUGNG PHAP MULLER

Trong phuong phép day cung khi tim nghiém trong doan [a,b] ta xap xi ham bang
mot dudng thang. Tuy nhién dé giam lugng tinh todn va dé nghiém hoi tu nhanh hon ta c6
thé dung phuong phdp Muller.Noi dung ctia phuong phdp nay 1a thay ham trong doan [a,b]
bing mot dudng cong bac 2 ma ta hoan toan c6 thé tim nghiém chin x4c ctia n6.Goi cic
diém d6 c6 hoanh do 1an luot 1a a = x,,b = x, va ta chon thém mot di€ém x, nim trong doan
[x,,x,].Got

h, =X, - X,
h, =x, - X,
V=X-Xg
o=, g

x,) =1, i
f(x;) = 1, o~

afl
« )
h_2 \

\\
h, \
Qua 3 diém nay ta c6 mot dudng parabol : X,.f h, \zivz+bv+c
y=av’+bv+c -
Ta tim cac hé s6 a,b,c tir cac gia tri da biét v:
v=0(x=x,) a(0)* +b0)+c=f,
v=h,(x=x,) ah} +bh, +c=f
v=h,(x=x,) ahj +bh, +c=f,

'Y:

T doétaco:
. vi, —f,(1+7vy)+1,
vhi(1+7)
f, —f, —ah’
h1

b:

c=1,
Sau d6 ta tim nghiém cta phuong trinh av> + bv +c =0 va cé :
2c

" bxb? —dac

Tiép d6 ta chon nghiém gan x, nhit 1Am mot trong 3 diém dé tinh xap xi méi.C4c diém nay
dugc chon gan nhau nhét.
Tiép tuc qua trinh tinh dén khi dat do chinh xac yéu cau thi dung lai.
Vi du:Tim nghiém cua ham f(x) = sin(x) - x/2 trong doan [1.8,2.2].Ta chon x, = 2
Tacé: X =2 f(x,) = -0.0907 h,=0.2
x,=22  f(x)=-02915  h,=02
X, = 1.8 f(x,) = 0.07385 y=1

nl,z =X

Vay thi :
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o _ 1x(20.2915) — (-0.0907) x (1+ 1) + 0.07385 _

. =-0.45312
1x0.2°x(1+1)
2
b 0.2915-(-0.097) - (-0.45312) x0.2 091338
0.2
¢ =—-0.0907
Ta ¢6 nghiém gan x, nhat Ia :
n, =2.0- 2x(£0.0907) ~ 1.89526
—0.91338 —4/(=0.91338)> — 4 x (-0.45312) x (~0.0907)
Véi lan lap thi hai ta c6 :
Xo = 1.89526 f(xo) = 1.9184x10* h, =0.10474
x,=20  f(x,)=-0.0907  h,=0.09526
X,=1.8 f(x,) = 0.07385 v =0.9095
Vay thi:
. 0.9095x (—0.0907) — (1.9184 x10™*) x1.9095+ 0.07385 _ 04728
0.9095x0.10474% x 1.9095 '
—4 2
b 0.0907-1.9184 x10 (—0.4728)%x0.10474 081826

0.10474
c=1.9184x10""*
Ta c6 nghiém gan x, nhat 1a :

4
n, =1.89526 — 2x19184x10 = 1.89594

—0.81826 —/(0.81826)% — 4 x (~0.4728)x 1.9184 x 10~
Ta c6 thé 1ay n, = 1.895494 lam nghiém cta bai todn
Chuong trinh giai bai todn bang phuong phdp Muller nhu sau:

Chuong trinh 8-6

//[phuong phap Muller
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>

void main()
{
float x0,x1,x2,h1,h2,eps;
float a,b,c,gamma,n1,n2,xr;
int dem;
float f(float);

clrscr();

printf("PHUONG PHAP MULLER\n");
printf("\n");

printf("Cho khoang can tim nghiem [a,b]\n");
printf("Cho gia tri duoi a =");
scanf("%f",&x2);
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printf("Cho gia tri tren b =");
scanf("%f",&x1);

if (f(x1)*f(x2)>0)
{
printf("\n");
printf("Nghiem khong nam trong doan nay\n");
getch();
exit(1);
}
eps=1le-5;
x0=(x1+x2)/2;
dem=0;
do
{
dem=dem+1I;
h1=x1-x0;
h2=x0-x2;
gamma=h2/h1;

a=(gamma*f(x1)-
f(x0)*(1+gamma)+f(x2))/(gamma*(h1*h1)*(1+gamma));
b=(f(x1)-f(x0)-a*(h1*h1))/h1;
c=f(x0);
if ((a==0)&&(b!=0))
{
nl=-c/b;
n2=nl;
}
if ((a!=0)&&(b==0))
{
nl=(-sqrt(-c/a));
n2=(sqrt(-c/a));
}
if ((a!=0)&&(b!=0))
{
nl=x0-2*c/(b+(sqrt(b*b-4*a*c)));
n2=x0-2*c/(b-(sqrt(b*b-4*a*c)));
}
if (fabs(n1-x0)>fabs(n2-x0))
Xr=n2;
else
xr=nl;
if (xr>x0)
{
x2=x0;
x0=xr;



}
}
while (fabs(f(xr))>=eps);
printf("\n");
printf("Phuong trinh co nghiem x = %.5f sau %d lan lap",xr,dem);
getch();

}

float f(float x)
{

float a=sin(x)-x/2;
return(a);

§7.PHUONG PHAP LAP BERNOULLI

C6 nhiéu phuong phap dé tim nghiém ctia mot da thic. Ta xét phuong trinh :
ax"+ax"'+-+a,=0
Nghiém ctia phuong trinh trén thod man dinh 1i:Néu max{/ a, /.| a, /,...,] a, |} = A thi cdc
nghiém ciia phuong trinh thod man diéu kién | x| <1 + Al | a,/
Phuong phap Bernoulli cho phép tinh todn nghiém 16n nhét o cia mot da thitc P,(x)
c6 n nghiém thuc phan biét.Sau khi tim dugc nghiém 16n nhat o ta chia da thic P,(x) cho (x
- o) va nhan dugc da thiic méi Q,(x).Ti€p tuc dung phuong phdp Bernoulli dé tim nghiém
16n nhat ctia Q,(x).Sau d6 lai ti€p tuc cac budc trén cho dén khi tim hét cac nghiém cua
P.(x).
Chung ta khao sat phuong trinh phuong trinh sai phan ¢ cé dang nhu sau :
P = a,Ykn + 41 Yk+n-1 o + 4, ¥k = 0 . (1)
bay la mot phuong trinh sai phan tuyén tinh hé s6 hang.Khi cho trudc cac gia tri dau
Voo¥1se-Yny ta tim dugc cac gia tri y,,y,.,..Ching duoc goi la nghiém cua phuong trinh sai
phan tuyén tinh (1).
Da thiic
P (x) = a,x" +a,x"" +..+a, X + a, ()
vGi cing mot hé s6 a; nhu (1) dugce goi la da thic dac tinh cta phuong trinh sai phan tuyén
tinh (1).Néu (2) c6 n nghiém phan biét x, X,,..,x, thi (1) ¢6 cdc nghi¢ém riéng la
Y= Xi
Néu y; 1a cac nghiém cua phuong trinh sai phan la tuyén tinh (1),thi
Y. = CIX1HCoXatCoXa )
vGi cdc hé sd ¢; bat ki ciing 1a nghiém clia phuong trinh sai phan tuyén tinh hé s6 hang (1).
Néu cac nghiém la sao cho :
x| >1x,1 2..1x,]

Cl, Xook
y.=axil +é( ;?) +.]

Vay thi

N

va + Ci, X, k+l
\n e | e e
C X
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do do : [+ (2]
Yk+1:X G X
Y, [1+ Q( &)k +]
do X > Xy
nén: (22)( 22)im0 Kkhi k—oo
X1 Xi
vay thi : h—)oo khi k—o
Nghia lé . . Y
xflkgg?

Néu phuong trinh vi phan gém n+1 hé s6,mot nghiém riéng y, c6 thé dugc xdc dinh

tlr n gid tri Yy ;,Yk---,Yn.1-Pi€u cho phép tinh todn bang cach truy hdi céc
nghiém riéng cua phuong trinh vi phan.

0,...,y,
05y ¥

D€ tinh nghiém 16n nhat cha da thic,ta xudt phét tir cdc nghiém riéng y, = 0,y, =
=1 dé tinh y,,,.Cach tinh nay duoc ti€p tuc dé tinh y,,, xuat phat tr y, = 0,y, =

, va tiép tuc cho dén khi y,,,/y, khong bién doi nita.Tri s6 cla y,,, dugc tinh theo
cong thic truy hoi :
_1 4)
yk+n - 7;(alyk+n—l tet adn yk)

Vi du:Tinh nghiém cua da thiic P,(x) = Py(x) = x° - 10x* + 31x - 30.Nhu vay a, = 1,a,

=-10,a, = 31 va a; = -30.Phuong trinh sai phan tuong tng la :

Ta cho

5.0078
nghia |

Yirs ~10¥iin + 31yyyr - 30y, =0

trudc cac gid triy, =0;y, =0 va y; = 1.Theo (4) ta tinh duoc :
Y4 =-(-10y; + 31y, - 30y,) = 10

ys =- (-10y, + 31y; - 30y,) = 69

Y6 = - (-10ys + 31ys - 30y;) = 410

y; = - (-10y4 + 31y - 30y,) = 2261

ys = - (-10y; + 31y, - 30y5) = 11970

Vo = - (-10yg + 31y, - 30y,) = 61909

Vio = - (-10y, + 31y, - 30y5) = 315850

v = - (-10y,o + 31y, - 30yg) = 1598421

Vi = - (-10y,; + 31y,, - 30y,) = 8050130

Vi3 = - (-10y,, + 31y,, - 30y,,) = 40425749

Via = - (-10y,5 + 31y, - 30y,,) = 202656090

V15 =- (-10y4 + 31y,5 - 30y,,) = 1014866581

Vie = - (-10y,5 + 31y, - 30y,5) = 5079099490

yi7 =- (-10y, + 31y,5 - 30y,,) = 24409813589

Vig = - (-10y,7 + 31y,¢ - 30y,5) = 127092049130
Vio=- (-10y,5 + 31y,7 - 30y,4) = 635589254740

Ti s6 cac sO y,,,/yx 1ap thanh day :

10;6.9;5.942 ;55146 ; 5.2941 ; 5.172 ; 5.1018 ; 5.0607 ; 5.0363 ; 5.0218 ; 5.013 ;
; 5.0047 ; 5.0028 ; 5.0017 ; 5.001

a ching sé hoi tu t6i nghiém 16n nhat 1a 5 ctia da thic

Chuong trinh 8-7

//phuong phap Bernoulli
#include <conio.h>
#include <stdio.h>
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#include <math.h>
#include <stdlib.h>
#define max 50

void main()
{
float afmax],y[max];
int k,j,i,n,l;
float s,el,e2,x0,x1,x;

clrscr();
printf("Cho bac cua da thuc can tim nghiem n =");
scanf("%d",&n);
el=le-5;
printf("Cho cac he so cua da thuc can tim nghiem\n");
for (1=0;i<=n;i++)
{
printf("a[%d] = ",i);
scanf("%f",&ali]);
}
for (k=0;k<=n;k++)
a[k]=a[k]/a[0];
tt: x1=0;
for (k=2;k<=n;k++)
ylk]=0;
yl1]=1;
1=0;
do
{
1=1+1;
s=0;
for (k=1;k<=n;k++)
s=s+y[k]*a[k];
y[0]=-s;
x=y[0]/y[1];
e2=fabs(x1 - x);

x1=x;
for (k=n;k>=1;k--)

} ylkl=y[k-1];
while((I<=50)ll(e2>=el));
if(e2>=el)

{

printf("Khong hoi tu");
getch();
exit(1);

}
else

printf("Nghiem x = %.4f\n",x);
n=n-1;
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if (n!=0)

{
a[l]=a[1]+x;
for (k=2;k<=n;k++)
a[k]=a[k]+x*a[k-1];
goto tt;
}
getch();

Két qua nghiém clia da thic x* - 10x* + 31x -301a:5; 3 va2
§8.PHUGCNG PHAP LAP BIRGE - VIETTE

Cac nghiém thuc,don gian cia moét da thiic P,(x) dugc tinh toan khi st dung phuong
phap Newton
T P(x)
Dé bat du tinh todn cin chon mot gid tri ban dau x,.Chung ta c6 thé chon mot gia tri
X, nao do,vi du :

an
Xo="
An-1
va tinh ti€p cac gia tri sau :
P()
Xl Xo I)rl1 (XO)
P.(x)

Tiép theo c6 thé danh gid P,(x,) theo thuat toan Horner :

PO = aO
Pl = P()Xi + al (2)
P2 = PIXi + 3.2

P;=Pyx; + a3
P(Xi) = Pn = Pn—IXi +a,
Mat khéc khi chia da thic P, (x) cho mdt nhi thic (x - x;) ta duogc :
P,(X) = (X - X)P,1(X) + b, 3)
v6i b, = P (x;).Da thic P, (x) c6 dang :
P, (x) = b,x"! + b, x"4+p;x"? +..+ b, ,x + b, , 4)
Dé x4c dinh céc hé s cua da thic (4) ta thay (4) vao (3) va can bang cac hé so vé6i da
thac can tim nghiém P,(x) ma cac hé s a; da cho:
(x - x;)( bx"! + bx"?+b;x"? +..4+ b, ,x +b, ;) + b,
=ax"+ax"" +ax"?+.+a, X +a, (5)
Tu (5) ritra :

b, =a,
b, =a, + byx; ©6)
b2 = 212 + blxi
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bn = an + bn-lxi = Pn(xi)
Pao ham (3) ta duoc :
P'(x)=(x—-x,)P_(xX)+P, _,(x)

PI;(Xi):Pn_1(Xi) (7)

Nhu vay v6i mot gia tri X; nao do6 theo (2) ta tinh dugce P,(x;) va két hop (6) véi (7)
tinh dugc P’ (x;).Thay cac két qua nay vao (1) ta tinh duoc gia tri x;,,.Qua trinh duoc ti€p tuc
cho dén khi | x;,, - X; | < € hay P,(x;,,) = 0 nén o~ x;,, 1a mot nghiém ctia da thic.

Phép chia P,(x) cho (x - a,) cho ta P, ;(x) va mot nghiém mdéi khic dugc tim theo
cach trén khi chon mot gia tri x, méi hay chon chinh x, = o,.Khi bac cta da thic giam
xu6ng con bang 2 ta ding cic cong thic tim nghiém cta tam thic dé tim céc nghiém con
lai.

Vi du:tim nghiém ctia da thitc Py(x) = x° - x? -16x + 24

a, =1 a; =-1 a,=-16 a; =24

Chon x,=3.5taco:

P,=a,=1

P,=a, +pxo=-1+3.5%1=25
P,=a,+pxo=-16+3.5%2.5=-7.25

P; =a; + pyx, =24 + 3.5%(-7.25) =- 1.375

by=a,=1;

b,=a, +bx,=-1+3.5%1=25
b,=a,+bx,=-16+3.5%2.5=-7.25
P,(3.5) = byx* + b;x+ b, = 13.75

CP(xg) 5, 1375

X| =X~ =, S+———-=36
P! (x,) 13.75
Lap lai budc tinh trén cho x, ta c6:
P,=a,=1
P,=a, +px,=-1+3.6¥1=2.6

P,=a,+p;x;=-16 + 3.6%¥2.6 = -6.64

P, =a; + p,x; =24 + 3.6%(-6.64) = - 0.096
b,=a,=1

b,=a, +bx, =-1+3.6¥1=2.6

b,=a, + p;x; =-16 + 3.6%2.6 = -6.64
P,(3.6) = byx* + b;x + b, = 15.68

RO 56,009 5606

P! (x,) 15.68
Qua trinh ct th€ ti€ép tuc cho dén khi sai s6 chidp nhan dugc.Chuong trinh dudi day mo ta
thuat tinh trén.

Chuong trinh 8-8

Xy =Xy

//phuong phap Birge-Viette
#include <conio.h>
#include <stdio.h>
#include <math.h>

#define max 20
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void main()
{
float afmax],p[max],d[max],x[max];
int k,j,i,n;
float el,e2,x0,x1;

clrscr();

printf("Cho bac cua da thuc n =");

scanf("%d",&n);

e1=0.0001;

printf("Cho cac he so cua da thuc can tim nghiem\n");
for (1=0;i<=n;i++)

{
printf("a[%d] = ".i);
scanf("%f" ,&ali]);
}
x0=a[0];

for (1=0;i<=n;i++)

a[i]=a[i]/x0;
printf("Nghiem cua phuong trinh :\n");
tt:x0=-a[n]/a[n-1];

j=0;
do
{
=i+
p[1]=x0+a[1];
d[1]=1.0;
for (k=2;k<=n;k++)
{
plk]=pl[k-1]*x0+a[k];
d[k]=d[k-1]*x0+p[k-1];
}
x1=x0-p[n]/d[n];
e2=fabs(x1-x0);
if (e2>el)
x0=x1;

}
while((j<=50)ll(e2>=el));
if (e2>=el)

printf("Khong hoi tu");
else

printf(" x = %.4f\n",x1);
n=n-1;
if (n!=0)

{

for (k=1;k<=n;k++)
alk]=p[k];
goto tt;
}
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getch();
}

Dung chuong trinh trén dé tim nghiém cta da thic x* + 2x? - 13x? - 14x + 24 ta duoc

cidc nghiém la:-4 ;3 ; -2 va 1.

§9.PHUONG PHAP NGOAI SUY AITKEN

Xét phuong phap lap :

x = f(x) (D
v6i f(x) thoa man diéu kién hoi tu cua phép lap,nghia 1a véi moi xe [a,b] ta c6 :
If'(x)1<g<1 (2)

Nhu vay :

Xne1 = f(Xy) 3)

Xp = f(xn—l) (4)
Trtt (3) cho (4) va ap dung dinh Ii Lagrange cho vé€ phai véi c € [a,b] tacé :

Xne1- X = £(Xp) - f(X01) = (X, - X,.Df7(€) &)
Vi phép lap (1) nén :

I X,- X, 1<qlx,-%x,,! (6)
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Do (6) ding v6i moin nénchon=1,2,3,...tacé:

X, -x; 1 <qlx;-x,l

IX;-%,1 <qlx,-xl

| Xpir - X, | £q X, - %, |

Diéu nay c6 nghia la day x,,, - X; , mOt cach gin ding,la mot cap s6 nhan . Ta cling

coi rang day x, - y vdi y 1a nghiém ding ctia (1) , gan ding nhu mot cdp s6 nhan cé cong sai
q . Nhu vay :

Xnrl 7Y

=q<l1 (7)
X, =Yy
hay : Xn —Y =q(X, —Y) (8)
Tuong tu ta c6 : X, =Y =q(X,,; —Y) ©)
Tu (8) va(9)taco :
q= Xn+2 ~Xng1 (10)
Xon — Xy

Thay gi4 tri chia q vira tinh & (10) vao biéu thic clia q & trén ta ¢6 :

(X0 =X )’
y=x, — n n+l (1 1)
Xn _2Xn+1 + Xn+
Cong thuc (11) duogc goi la cong thitc ngoai suy Adam.Nhu vay theo (11) trude hét ta dung
phuong phdp lap dé tinh gia tri gan ding x,,,,X,,;,X, cla nghiém va sau d6 theo (11) tim
duoc nghiém véi sai s6 nho hon.
D€ 1am vi du ching ta xét phuong trinh :
Inx -x*+3=0
Ta dua vé dang lap :

X =+/In(x)+3

f'(x) = _ 1
2xv/Inx +3
Phép 1ap hoi tu trong doan [0.3,0c]. Ta cho x, = 1 thi tinh duoc :
X, = 1,7320508076
x3=1.883960229
x4 = 1.90614167
y = 1.909934347
Dé gidm sai s0 ta c6 thé lap nhiéu l1an

Chuong trinh 8-9

//[phuong phap Aitken
#include <conio.h>
#include <stdio.h>
#include <math.h>

#define m 5
void main()

{

float x[m];

105



float epsi,n,y;
nt 1,z;
float f(float);

clrscr();
printf("Cho tri so ban dau x[1] =");
scanf("%f",&x[1]);
printf(""Cho tri so sai so epsilon =");
scanf("%t",&epsi);
printf("\n");
printf( "Ngoai suy Aitken cua ham\n");
z=0;
while (z<=20)
{
for (1=2;i<=4;i++)
x[1]=f(x[i-11);
n=x[4]-2*x[3]+x[2];
if ((fabs(n)<1e-09)ll(fabs(x[1]-x[2])<epsi*fabs(x[1])))
7z=20;
else
{
y=x[2]-(x[3]-x[2])*(x[3]-x[2])/n;
if (z>20)
printf("Khong hoi tu sau hai muoi lan lap\n");
x[1]=y;
}
7=7+1;
}
printf("Nghiem cua phuong trinh y = %.6f",y);
getch();
}

float f(float x)

{
float s=sqrt(log(x)+3);
return(s);

}

Vi gia tri ban dau la 1 va sai s6 1a 1e-8,chuong trinh cho két qua y = 1.9096975944

§10.PHUGNG PHAP BAIRSTOW

Nguyén tic ctia phuong phdp Bairstow 1a trich tir da thic P,(x) mot tam thic Q,(x) =
x* - sX + p ma ta c6 thé tinh nghiém thuc hay nghiém phiic cia né mot cach don gian bing
cac phuong phap da biét.
Viéc chia da thiic P,(x) cho tam thic Q,(x) dua t&i két qua :
Py (x) = Qu(X).Py5(x) + Ry(x)
vOi P (x) = ax"+ a;x""+ a,x"?+..+ a,
Q,(x)=x*-sx+p
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P_,(X) =bx"?+ b x"*+ b,x"*+..+ b_,
Rix)=ax+
Dé c6 dugc mot thuong ding,can tim céc gid tri clia s va p sao cho R(x) = 0 (nghia Ia
o va [ triét tiéu). Vi s va p da cho,cac hé s b ctia da thic P, ,(x) va cac hé s6 o va B duoc
tinh bing phuong phép truy hoi.C4c cong thic nhan dugc khi khai trién biéu thiic P,(x) =
Q,(x).P,,(x) + R,(x) va sap xép lai cdc s6 hang cling bac :
a X"+ a,; X"+ a,x" 2 +..+a, = (x* - sx + p)( bx"?+ b;x"? + b,x"*+..+ b, ,)

S6 hang bac ~ Hé s6 ctia P,(x) Hé s6 ctia Q,(x).P, ,(X)
X" a, b,
x™! a, b, - sb,
x"2 a, b, - sb, + pb,
X" A by - sbi; + pbys
X a, a - sb,, +pb,;
X a B + pbn-2
Nhu vay : b,=a, (1)
b, =a, + sb,

b, = a, + sb, - pb,

b, = a, + sb,, - pby,
a=a,;+sb,,-pb,;
B =a,- pbn—2

Chiing ta nhan thdy ring o dugc tinh todn xut phat tir cing mot cong thic truy hoi

nhu cac hé s6 b, va tuong tng véi hé s6 b,

by =a,; +8b,, - pbz=a
Hésob, la:

bn =a,+ Sbn—l - pbn—2 = Sbn—l + B
va cudi cing :

R(x)=ax+B=b,(x-s)+Db,

Ngoai ra cac hé s6 b; phu thudoc vao s va p va bay gio ching ta can phai tim cac gia
tri dac biét s* va p* dé cho b, ; va b, triét tiéu.Khi dé r,(x) = 0 va nghiém clia tam thiic x* -
s'X + p'x s& 1a nghiém cua da thiic P,(x).Ta biét rang b, va b, laham clias vap :

bn—l = f(S,p)
b, = g(s,p)
Viéc tim s” va p’ dua dén viéc giai hé phuong trinh phi tuyén:
{f(s,p):0
g(S’P)ZO

Phuong trinh nay c6 thé gidi dé dang nhd phuong phap Newton.That vay véi mot

phuong trinh phi tuyén ta c6 cong thic lap :
Xip1 = X; - Fx)/M (X))

hay f(x) (X - X)) = -(x)

V6i mot hé ¢6 hai phuong trinh,cong thiic 1ap tré thanh:
JXDXiy - Xi) = -F(X)

! Xi={s,p;}" va Xt = { 8Pt}
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F(X,)=

J(X,)=

f(s.,p,)
g(s,,p,)
of  of
0s Op
og 0g
o5 Op

Quan hé : J(X)AX = -F(X,) v6i AX = {s,,, - 8;,pi1 - P;} " tuong tng v6i mot hé phuong trinh

tuyén tinh hai 4n s6 As =s,,;-s; va Ap=p;,; - P; :

of

0s
og

of
As +$Ap =—1(s;-p;)

0

g
2 As +$AP =—g(s,-p,)

Theo cong thitc Cramer ta c6 :

Dé dung dugc cong thitc nay ta can tinh dugc cidc dao ham

oz of

duoc tinh theo cong thic truy hoi.

Do b, = a, nén

b, =a, + sb, nén

b, = a, + sb,- pb, nén

Mait khéc :

A

nen :

b3 = 213 + sz' pbl nén

Né€u ching ta dat :

thi :

o, _, b, _

0s
ob,

-5 5s *b,

s op

0b, _ 0b, _

as ap Y
ob, da, 9(sb) d(pb,)
ds oOs  0s

2o a(sb,)

Os 0s

%:bﬁSbg

0b; _ ob, b,

0s bas os P os

ob

3 o

c,=Db,

c,=b, +sb,=b, +sc,

O O 22 % 4 dao ham nay

p

a(pb,)
0s

2)
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¢, =b, +sc, - pc,
Ck = by + 8¢y - PGy
Ch1 = bn-l + SCha - an-S

Nhu vay céc hé s6 cling dugc tinh theo cach nhu cac hé s6 b,.Cudi cung v6i f=b, , va g =b,
ta duoc:

N SN SR S

s " oes "o M oas M

bn—lcn—2 —-b,c

As= e 3)
Chai€n3 —Cuon
Ap — bn—lcn—l B ann—Z (4)

2
Cno1i€n3 —Chp

Sau khi phan tich xong P,(x) ta ti€p tuc phan tich P,,(x) theo phuong phép trén Cac
budc tinh todn gom :

- Chon céc gia tri ban dau bat ki s, va p,

- Tinh céc gié tri b,,..,b, theo (1)

- Tinh céc gié4 tri c,...,c, theo (2)

- Tinh As, va Ap, theo (3) va (4)

- Tinh s, = sy + As, va p; = p,+ Ap,

- Lap lai budc 1 cho dén khip,,; =p;=pvas,; =s;=S$

- Giai phuong trinh x, - sx + p dé tim 2 nghiém cta da thic

- Bat dau qua trinh trén cho da thic P, ,(x)
Vi du : Tim nghiém cta da thic P,(x) = x* - 1.1x* + 2.3x* + 0.5x* + 3.3.
V6i 14n 1ap ban d4u ta chon s = -1 va p =1,nghia la tam thic c6 dang x* + x + 1

g a o) as ay
1 -1.1 2.3 0.5 3.3
sb; -1 2.1 34 0.8
-pb. ; -1 2.1 34
b, 1 2.1 34 -0.8 =b, 0.7=b,
sb; -1.0 3.1 5.5
-pb;, -1.0 3.1
¢ 1 3.1 55 3.2
‘ 0.8 —3.1‘
-07 55
As=+—— "= 1 =0.11
55 -3.1
Laz 5J
‘55 oﬂ
-32 0.7
Ap=—-——""1-0.06
55 -3.1
L&z 5J

s'=-1+0.11=-0.89
p'=1+0.06 = 1.06
Tiép tuc lap 1an 2 vGis, =s” vap,=p tacéh:
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g a %) a3 ay
1 -1.1 2.3 0.5 3.3
sb; -0.89 1.77 -2.68 0.06
-pb;, -1.06 2.11 -3.17
b, 1 -1.99 3.01 -0.07=b,, 0.17=b,
sb; -0.89 2.56 -4.01
-pb;, -1.0 3.1
c; 1 -2.88 451 -1.03
‘0.07 - 2.88‘
As -07 55| _ 001
451 -288
‘— 1.03 451 ‘
‘ 451  0.07 ‘
~1.03 -0.17
Ap = =0.04
451 -2.88
‘— 1.03  4.51 ‘

s°=-0.89-0.01=-0.9
p =1.06+0.04=1.1
Nhu vay P,(x) = (x*+0.9x+1.1)(x* + 2x+3)
Chuong trinh sau dp dung Ii thuyét vira néu dé tim nghiém cta da thiic.

Chuong trinh 8-10

//phuong phap Bairstow
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#define m 10

void main()
{
float a|[m],b[m],c[m];
nt 1,n,v;
float s,el,t,p,q,r.pl.ql;

clrscr();
printf(""Cho bac cua da thuc n =");
scanf("%d",&n);
printf("Cho cac he so cua da thuc can tim nghiem\n");
for (i=n;i>=0;i--)
{
printf("a[%d] = ",n-i);
scanf("%f",&ali]);
}
printf('"n");
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e1=0.0001;
if (n<=2)

if (n==1)

{
printf("Nghiem cua he\n");
printf(" %.8f"(a[0]/(-a[1])));
getch();
exit(1);

b[n-1]=b[n]*p+a[n-1];
c[n-1]=b[n-1]+b[n]*p;
for (i=n-2;1>=0;i--)
{
bli]=b[i+2]*q+b[i+1]*p+alil;
cli]=c[i+2]*q+c[i+1]*p+b[i];

r=c[2]*c[2]-c[1]*c[3];
pl=p-(b[1]*c[2]-b[0]*c[3]/r;
q1=g-(b[0]*c[2]-b[1]*c[1])/r;

if ((fabs(b[0])<e1)&&(fabs(b[1])<el))

goto tt;
v=v+1;
p=pl;
q=ql;
}
while (v<=40);
if(v>40)
{
printf("Khong hoi tu sau 40 lan lap");
getch();
exit(1);
}
tt:s=p1/2;
t=pl*pl+4*ql;
if(t<0)
{
printf("Nghiem phuc\n");
printf("%.8f+%.8f\n",s,(sqrt(-t)/2));
printf("%.8f-%.8fj\n",s,(sqrt(-t)/2));
printf("\n");
}
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else

{
printf("Nghiem thuc\n");
printf("%.8f\n",(s+sqrt(t)/2));
printf("%.8f\n",(s-sqrt(t)/2));
printf("\n");

}

for (1=2;i<=n;i++)
a[i-2]=bli];
n=n-2;
}
while ((n>2)&(r!=0.0));
s=-a[1]/(2*a[2]);
t=a[1]*a[1]-4*a[2]*a[0];
if (t<0)
{
printf("Nghiem phuc\n");
printf("%.8f+%.8fj\n",s,(sqrt(-t)/(2*a[2])));
printf("%.8f-%.8fj\n" s, (sqrt(-t)/(2*a[2])));
printf("\n");

printf("Nghiem thuc\n");
printf("%.8f\n",(s-sqrt(t)/(2*a[2])));
printf("%.8f\n",(s-sqrt(t)/(2*a[2])));
printf("\n");
}
getch();

Dung chuong trinh trén d€ x4c dinh nghiém ctia da thic :
x®-2x%-4x*+13x%-24x* +18x -4=0
ta nhan duoc ciac nghiém :
X, = 2.61903399
X, =-2.73205081
x5 = 0.732050755
X, = 0.381966055
X5 =0.500011056 + 1*1.3228881
X = 0.500011056 - 1*1.3228881

§11.HE PHUONG TRINH PHI TUYEN

Phuong phip Newton c6 thé dugc tong quat hod dé giai hé phuong trinh phi tuyén
dang :
f.(X,,X,,X5,...,X,)=0
£2(X,,X,,X55...,X,)=0
f1(X,,X,,X,,...,X,)=0

fn(X17X2,X3’---,X2):0
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hay viét gon hon duéi dang :

FX)=0
Trong doé : X = (X[,X9,X35000005 X))
Vi mot phuong trinh mot bién,cong thitc Newton 1a :
f(x,)
Xi+1=Xi_m
hay : f'(x,).Ax = -f(x,)
\{ul AX = X;4 - X

boi v6i hé,cong thic lap 1a :

J(X)Ax = -F(X;)
Trong d6 J(X,) 1a toan tir Jacobi.N6 1a mot ma tran bac n ( n - tuong tng véi s6 thanh phan
trong vecto X) c6 dang :

of, of, of, ofy
o o o o
of, of,  Ofs of,
0x, 0X, oxs OXn
J(x,)=|.
of, of., of, ofa
o o G o
Vé AX = Xi+1 - Xi

Phuong phdp Newton tuyén tinh hod hé va nhu vay véi moi bude lap can giai mot hé
phuong trinh tuyén tinh (ma bién 1a Ax;,) xac dinh boi cong thac 1ap cho téi khi vecto
X(X[,X2,X3500..,X,) gaN VGi nghiém.

Du6i day 1a chuong trinh giai hé phuong trinh phi tuyén

X1 —X>—3X1 X2 X4~8=0
Xi+X2+X3+x4—5=0

V25— x; +8x3+4=0

2X1 X2 X3—X4+8=0
Ma tran dao ham riéng J(x;)la :

3x12—3x2 X4 *3X§—3x1 X4 0 —3X; X2
1 1 1 1
X 0 8 0

V25-x}

2X2X3 2X2X3 2X2X3 —1

Ma tran nay duoc chuong trinh doc vao nho tha tuc doc. Trong thu tuc nay,cac hé so a[i,5] 1a
cac ham f(x).Vecto nghiém ban diu duoc chon 1a { 0,-1,-1,1}".Két qua tinh cho ta : x =
{0.01328676,-1.94647929,-1.12499779,8.05819031 }" véi do chinh xdc 0.000001.Vecto s6
du r = { 0.00000536,-0.00000011,-0.00000001,-0.00000006 } .

Chuong trinh 8-11
//giai he pt phi tuyen

#include <conio.h>
#include <stdio.h>
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#include <math.h>
#include <stdlib.h>
#define n 4

float a[n+1][n+2];
float x[n+1],y[n+1];
inti,j,k,1,z,r;

float e,s,t;

void main()
{
void doc();
clrscr();
printf("Cho cac gia tri nghiem ban dau\n");
for (i=1;i<=n;i++)

{
printf("x[%d] = ",1);
scanf("%f" ,&x[i]);
}
e=le-6;
z=30;
for (r=1;r<=z;r++)
{
doc();
for (k=1;k<=n-1;k++)
{
s=0 ;
for (i=k;i<=n;i++)
{
t=fabs(a[i][k]);
if (s<=t)
{
s=t;
I=1;
}
}
for (j=k;j<=n+1;j++)
{
s=a[k][jl;
alk][jl=all][jl;
a[ll[jl=s;
}
if (a[1][1]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang khong");
getch();
exit(1);
}
else
{
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if (fabs(a[k][k]/a[1][1])<(1e-08))

{
printf('"Ma tran suy bien");
£oto mot;
}
}
for (i=k+1;i<=n;i++)
{
if (a[k][k]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang
khong\n");
£0to mot;
}
s=a[1][k]/a[k][k];
a[i][k]=0;
for (j=k+1;j<=n+1;j++)
a[i](jl=alil(jl-s*alk][jl;
}
y[n]=a[n][n+1]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=a[i][n+1];
for (j=1+1;j<=n;j++)
s=s-ali][j]*yl[jl;
if (a[i][i]==0)
{
printf("Cac phan tu duong cheo cua ma tran bang
khong\n");
goto mot;
}
ylil=s/a[i][il;
}
}
if (r!=1)
for (i=1;i<=n;i++)
{
if (fabs(y[i])<e*fabs(x[i]))
goto ba;
}
for (i=1;i<=n;i++)
x[1]=x[i]-y[i];
printf("\n");
}
printf("Khong hoi tu sau %d lan lap\n",z);
goto mot;
clrscr();

ba:printf("Vec to nghiem\n");
for (i=1;i<=n;i++)
printf("%.5f\n",(x[1]-y[i]));
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getch();

}

void doc()

{
a[1][1]=3*x[1]*x[1]-3*x[2]*x[4];
a[1][2]=-3*x[2]*x[2]-3*x[1]*x[4];
a[1][3]=0;
a[1][4]=-3*x[1]*x[2];
a[1][5
al2][1]=1;
al2][2]=1;
al2][3]=1;
a2][4]=1;
a[2][5]=x[1]+x[2]+x[3]+x[4]-5;
a[3][1]=-x[1]/sqrt(25-x[1]*x[1]);
a[3][2]=0;
a[3][3]=8;
a[3][4]=0;
a[3][5]=sqrt(25-x[1]*x[1])+8*x[3]+4;
a[4][1]=2%x[2]*x[3];
a[4][2]=2%x[1]*x[3];
a[4][3]=2*x[1]*x[2];
a[4][4]=-1;
a[4][5]=2*x[1]*x[2]*x[3]-x[4]+8;

}

printf("\n");

printf("Do chinh xac cua nghiem la %.5f: \n", e);

printf("\n");

printf("Vec to tri so du :\n");

for (i=1;i<=n;i++)
printf("%.5f\n",(a[i][n+1]));

mot:printf('"\n");

J=X[TPEX[TPEX[T]-X 21X [2]*x[2]-3*x[1]*x[2]*x[4]-8;
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