CHUONG 9 : CAC VAN PE VE MA TRAN
§1.DINH THUC CUA MA TRAN

Cho mot ma tran vuong cap n.Ta cin tim dinh thic clia né.Trudc hét ching ta nhac
lai mot so tinh chat quan trong cta dinh thic:
- néu nhan tit ca cac phan tir cia mot hang (hay cot) vé6i k thi dinh thic dugc nhan
voi k
- dinh thitc khong d6i néu ta cong thém vao mot hang t6 hop tuyén tinh cua cac
hang con lai.
Ta sé& ap dung cac tinh chat nay dé tinh dinh thic cia mot ma tran cip 4 nhu sau(phuong
phap nay c6 thé md rong cho mot ma tran cap n) bang phuong phap tru:
i A A3 Ay
A @21 82 A3 Ay
A3 Az A3z Ay
Ay Ay Ay Ay
LAy gia tri tru 1a p,= a,,.Ta chia cac phan tir ciia hang th nhit cho p,= a,, thi dinh thic s€ 1a
D/p, (theo tinh chat 1) va ma tran con lai la:
I oap, aj ay

Lay hang 2 trir di hang 1 da nhan véi a,,,lay hang 3 trir di hang 1 da nhan véi a;, va 1dy hang
4 trir di hang 1 da nhan véi a,; (thay hang béng t6 hop tuyén tinh cua cdc hang con lai) thi
dinh thic van 1a D/p, va ma tran la:

aj, aj; ajy
ay, aj ay
ay ay ajy
ay, ay aly

SO O

LAy gid tri tru 1a p, =a),.Ta chia cic phan tr cia hang thit hai cho p, thi dinh thitc s€ 1a
D/(p,p,) va ma tran con lai la:

1 aj, aj; ajy
0 1 aj ajy
0 aj a3 ajy
0 aj, ajy ay

Lay hang 1 trir di hang 2 da nhan véia), ,1ay hang 3 trir di hang 2 da nhan véi a’, va 14y hang

4 trir di hang 2 da nhan véi a/, thi dinh thtc van 1a D/p, va ma tran la:
thi dinh thic van 1a D/(p,p,) va ma tran la:
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0
1
0
0
Tiép tuc 1dy hang 3 roi hang 4 lam t
0
1
0
0

Dinh thiic cia ma tran nay 1a D/(p,p,psp.)= D/(a,,a%,a

aj; aj,
aj; ay
aj; ajy,
aj; ay

SO =

0

ru
0
0
1
0

SO OoO
— O OO

la D = p,p,pspa-

Sau day la chuong trinh tim dinh thitc cia mot ma tran:

Chuong trinh 9-1

//tinh dinh thuc

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

#include <stdlib.h>

void main()

{

int 1,J,k,n,0k 1,0k2,t;
float d,c.e.f,g,h;
float a[50][50];
char tl;

clrscr();

printf("** TINH DINH THUC CAP n **");

printf("\n");
printf("\n");
printf("Cho cap cua dinh thuc n =");
scanf("%d",&n);
printf("Nhap ma tran a\n");
for (i=1;i<=n;i++)
{

printf("Dong %d:\n",1);

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

printf("a[%d][%d] = ",i,));
scanf("%f" &ali](j]);
}
printf('"\n");
}
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++)

thi ma tran s€ la:

) =1 nén dinh thic ctua ma tran A
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printf("%.50\",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("%t",&al[i,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("%.50\",a[i][j]);
printf('"n");

printf("\n");

d=1;
1=1;

ok2=1;
while ((0k2)&&(i<=n))

{

if (a[i][i]==0)
{
okl=1;
k=k+1;
while ((ok 1)&&(k<=n))
if (a[k,i]!=0)
{
for (j=i;j<=n;j++)
{
c=a[i][jl;
ali][jl=alk][jl;
alk][jl=c;
}
d=-d;
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ok1=0;
}

k=k+1;
if (k>n)
{

else

printf("\n");

printf("** MA TRAN SUY BIEN **");
ok2=0;

d=0;

}
if (a[i][i]!=0)
{
c=ali][i];
for (j=i+1;j<=n;j++)
a[i][jl=alil[jl/c;
for (k=i+1;k<=n;k++)
{
c=a[k][i];
for (j=i+1;j<=n;j++)
a[k][jl=alk][j]-a[i][j]*c;
}
}
1=1+1;
}
if (ok2)
{
for (i=1;i<=n;i++)
d=d*a[ilfil;
printf("\n");
printf("** GIA TRI DINH THUC D **");
printf("\n");
printf("%.3t",d);
}
getch();

§2.NGHICH PAO MA TRAN

Goi A 1a ma tran nghich ddo cia mot ma tran A bac n ta c6 AA™" = E.(trong biéu
thitc nay E 12 mot ma tran vuong c6 cdc phan tir trén duong chéo chinh bang 1). Dang cla
ma tran E,vi du cép 4,la:

100 0
o100
E=1o 01 0
000 1

119



Phuong phép loai trir dé€ nhan dugc ma tran nghich ddo A duoc thuc hién qua nhiéu
giai doan (n),mo6i mot giai doan géom hai budc.Doi véi giai doan thi k:
- chudn hoa phén tir a,, bing cdch nhan hang véi nghich dao ciia né
- 1am cho bang khong cdc phan tir phia trén va phia dudi dudng chéo cho dén cot thi
k.Khi k = n thi A® s& tr¢ thanh ma tran don vi va E tr& thanh A
Vi du: Tinh ma tran nghich dao ctia ma tran

2 1 1
A=l1 2 1
1 1 2

Ta viét lai ma tran A va ma tran don vi tuong tng v4i nd

2 1 1 1 00
A=1 2 1 E=|0 1 0
1 1 2 0 01

Giai doan 1: Budc a: Nhan hang 1 v6i 1/a;;,nghia la a'j; = a,;/a,; doi v6i dong thit nhét,a; =
a; doi v6i cac dong khac

112 1)2 /2 0 0
A=[1 2 1| E=[0 10
11 2 0 0 1

Bue b: Trit hang 3 va hang 2 cho hang 1,nghia 1a a'V}; = a;; - a;,a; d6i v6i i #

1 12 12 1/2 0 0

A=|0 32 1/2| E=|-1/2 1 0
0 1/2 3/2 ~1/2 0 1

Giai doan 2: Buéc a: Lay hang 2 1am chuén,nhan hang 2 véi 2/3,dé nguyén cdc hang khac

1 12 12 12 0 0

A=/0 1 1/3 E=|-1/3 2/3 0
0 12 3/2 12 0 1

Budc b: Lay hang 1 trir di hang 2 nhan 1/2 va lay hang 3 trir di hang 2 nhan

10 13 2/3 —1/3 0
A=0 1 1/3| E=|-1/3 2/3 0
00 4/3 ~13 —1/3 1
Giai doan 3: Budc a: Lay hang 3 1am chuin,nhan hang 3 véi 3/4,d€ nguyén cdc hang khéac

10 13 2/3 -1/3 0
A=[0 1 1/3 E=|-13 2/3 0
0 0 1 -1/4 -1/4 3/4
Budc b: Lay hang 1 trir di hang 3 nhan 1/3 va 1ay hang 2 trir di hang 3 nhan

1 00 3/4 —-1/4 -1/4
A[O 1 OJ E[—1/4 3/4 —1/4J

00 1 ~1/4 -1/4 3/4

1/2

1/3

Nhu vay A 1a:
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34 —1/4 -1/4

A'(1/4 3/4 —1/4}
—1/4 -1/4 3/4

Ap dung phuong phép nay chiing ta ¢6 chuong trinh sau:
Chuong trinh 9-2

#include <conio.h>#include <stdio.h>#include <math.h>#include <stdlib.h>#include
<ctype.h>void main() { int i,j,k,n,t,tl;float c,a[50][50],b[50][50]; char tl; clrscr();
printf(" **MA TRAN NGHICH DAO**\n");
printf("Cho bac cua ma tran n =");
scanf("%d",&n);
printf("Vao ma tran ban dau a\n");
for (i=1;i<=n;i++)
{
printf("Vao hang thu %d :\n",i);
for (j=1;j<=n;j++)
{
printf("a[%d][%d] = ",i,));
scanf("%f",&ali][j]);
}
printf("\n");
}
printf("\n");
printf("Ma tran ban da nhap\n");
printf("\n");

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

{
for (j=1;j<=n;j++)
printf("%.50\" a[i][j]);
printf("\n");
}
t=1;
flushall();
while (t)
{
printf("\nCo sua ma tran 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] = ",1,j);
scanf("%f" &al[i][j]);
}
if (toupper(tl)=='K")
t=0;
}

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

{
for (j=1;j<=n;j++)
printf("%.50\",a[i][j]);
printf('"\n");
}

printf("\n");
for (i=1;i<=n;i++)
for (jJ=n+1;j<=2%n;j++)
{
if (j==i+n)
ali][jl=1;
else
a[i](j1=0;
}
1=1;
tl=1;
while (t1&&(i<=n))
{
if (a[i][1]==0)
{
t=1;
k=i+1;
while (t&&(k<=n))
if (a[k][1]!=0)
{
for (j=1;j<=2%n;j++)
{
c=a[i][j];
ali][jl=alkI[jl;
a[k][j]=c;
}
t=0;
}
else
k=k+1;
if (k==n+1)
{
if (a[i][k-1]==0)
{
printf("MA TRAN SUY BIENw\ ");
t1=0;

}
}
if (a[i][i]!=0)
{
c=a[1][il;
for (j=i;j<=2*n;j++)
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a[i][jl=alil(jl/c;
}
for (k=1;k<=n;k++)

{
if (k!=i)
{
c=a[k][il;
for (j=i;j<=2%*n;j++)

alk](jl=a[k][jl-a[i][jl*c;

1=i+1;
if (t1)
printf("\n");
printf(""\nMA TRAN KET QUA\n");
printf("\n");
for (i=1;i<=n;i++)
{
for (jJ=n+1;j<=2%n;j++)
printf("%.40\N\" a[i][j]);
printf("\n");
}
printf("\n");
}
getch();

Dung chuong trinh tinh nghich dao cua ma tran:

998 -1 2 -1
98 7|chotakétqua | 2 -10 9
876 -1 9 -9

§3.TiCH HAI MA TRAN
Gia str ta c6 ma tran A, va ma tran B, Tich cua A, va B, la ma tran C,,, trong d6
n
k=1
Chuong trinh du6i day thuc hién nhan hai ma tran v6i nhau.

Chuong trinh 9-3

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

#define max 50

void main()
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int n,I,m,1,j,k,t;
float almax][max],b[max][max],c[max][max];
char tl;

clrscr();
printf("Cho so hang cua ma tran a : ");
scanf("%d",&n);
printf("Cho so cot cua ma tran a : ");
scanf("%d",&l);
printf("Cho so cot cuama tran b : ");
scanf("%d",&m);
printf("\nNHAP MA TRAN A\n");
for (i=1;i<=n;i++)
for (j=1;j<=L;j++)
{
printf("a[%d][%d] = ",i,j);
scanf("%t",&al[i][j]);
}
printf("\n");
printf("Ma tran a ma ban da nhap\n");
for (i=1;i<=n;i++)

{
for (j=1;j<=L;j++)
printf("%10.5" a[i][j]);
printf("\n");
}
flushall();
t=1;
while (t)
{
printf("Co sua ma tran 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);
scanf("%f" , &al[i][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<=L;j++)
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printf("%10.5f" a[i][j]);
printf('"\n");
}
printf('"\n");

printf("NHAP MA TRAN B\n");
for (i=1;i<=l;i++)
for (j=1;j<=m;j++)
{
printf("b[%d][%d] = ",i.j);
scanf("%f" ,&b[i][j]);
}
printf("\n");
printf("Ma tran b ban da nhap\n");
for (i=1;i<=l;i++)

{
for (j=1;j<=m;j++)
printf("%10.5f",b[i][j1);
printf("\n");
}
flushall();
t=1;
while (t)
{
printf("Co sua ma tran 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("b[%d][%d] = ",i,j);
scanf("%f" ,&b[i][j]);
}
if (toupper(t))=='K")
t=0;
}

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

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

printf('"\n");
for (i=1;i<=n;i++)
for (j=1;j<=m;j++)

{
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c[i][j1=0;
for (k=1;k<=1;k++)
cli][jl=cli][jl+ali][k]*bIk1[j];
}
printf("Ma tran tich ¢ \n");
for (i=1;i<=n;i++)
{
for (j=1;j<=m;j++)
printf("'%10.5" c[i][j]);
printf("\n");
}
getch();

}

Dung chuong trinh tinh tinh hai ma tran ta nhan dugc két qua

2 1 5 0 -1
-1 3 XC’ 2 —2)_ 8 —14 11
1 0|3 =4 3 )71 2 =2
5 3 14 -2 -1

§4.GIA TRI RIENG VA VEC TO RIENG CUA MA TRAN

1.Khdi niém chung: Trong nghién 1i thuyét va tng dung,ta gap bai todn vé ma tran cap
n.Cho mot ma tran A cap n,gia tri A dugc goi la gia tri riéng va vecto X duogc goi la vecto
riéng clia ma tran A néu:

AX =2AX (1)

Vecto riéng phai l1a vecto khac khong. Tuong tng véi mot gia tri riéng c6 vo sO vecto
riéng.Néu X la mot véc to riéng tuong tng véi gia tri riéng A thi ¢X cling la vec tu riénh Gng
v6i A.C6 nhiéu thuat todn tim gid tri riéng va vecto riéng cua mot ma tran.Gia st ta ¢6 ma
tran A,goi E 1a ma tran don vi thi theo (1) ta co:

(A-AE)X =0 (2)
va (A - AE) 1a ma tran c6 dang:
alf}L A A (3)

Az Axn -\ Aon

Qn Qw2 Am ~ A

Nhu vay do (2) 1a hé phuong trinh tuyén tinh thuin nhat nén diéu kién can va da dé A

la gid tri riéng ctia ma tran trén 1a dinh thitc ctia né bang khong:
det(A-AE)=0 4)

Phuong trinh (4) duoc goi 1a phuong trinh dac trung cia ma tran A.Dinh thic det(A - AE)
dugc goi la dinh thitc dac trung ciia ma tran A.Dinh thiic P,(A) clia ma tran trén duoc goi la
da thic dac trung cia ma tran vuong A.

Vi du tim vec to riéng va tri riéng ctia ma tran:

3 1 -3
3 1 -1
2 =2 0

Trudce hét ta tinh da thic dac trung ciia ma tran A:
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31 -3 i
P.(M)=|3 1-A -1 =2 (A +4)
2 -2 -A
Nghiém cta P,(A) =0 1a A, = 4,A, = 2j va A, = -2j.Vi truong co sd 1a s6 thuc nén ta chi 1dy A
= 4.Dé tim vec to riéng twong ing véi A = 4 ta giai hé
3-A 1 =3 (&
3 1-A -1 X &, [=0
2 -2 ) g,

ta nhan dugc cac gia tri cta ,ching tao thanh vec to riéng tng véi A.
Nhu vay khi khai trién dinh thitc ta ¢6 mot da thitc bac n c6 dang:
P.(A)=A"-p At -pA2- .. .-p,=0
Muon xac dinh cac hé so cua da thiic dac tinh nay ta dung phuong phap Fadeev-Leverrier.Ta
xét ma tran A:

a;; ap i
A=|%1 2a» a7,
a’nl a’n2 ann

Ta goi vét clia ma tran A la so:
vet(A)=a,; + a5, +...+ a,,
Khi d6 tham s6 p; cua P,(A) duoc cac dinh nhu sau:
pi=vet(B,) v6i B, =A
p> = (1/2)vet(B,) véi B, =A(B;-p,E)
p;=(1/3)vet(B;)  v6i By =A(B,-p,E)

Chuong trinh tinh cac hé so6 p; nhu sau:
Chuong trinh 9-4

// Faddeev_Leverrier;
#include <stdio.h>
#include <conio.h>
#include <ctype.h>

#define max 50

void main()

{

int i,j,k,m,nk1,t;

float vet,c1,d;

char tl;

float p[max];

float almax][max],b[max][max],c[max][max],bl[max][max];

clrscr();

printf("Cho bac cua ma tran n =");
scanf("%d",&n);

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

printf("\n");
clrscr();
printf("Ma tran ban da nhap");
printf("\n");
for (i=1;i<=n;i++)
{
for (j=1;j<=n;j++)
printf("%10.5f" a[i][j]);
printf("\n");
}
t=1;
flushall();
while (t)
{
printf("\n");

printf("Co sua ma tran 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);

scanf("%t",&al[i][j]);
flushall();
}
if (toupper(t))=="'K")
t=0;
}
printf("Ma tran ban dau");
printf("\n");
for (i=1;i<=n;i++)

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

for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
bli][jl=alil[jl;
for (k=1;k<=n-1;k++)
{
vet=0.0;
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for (i=1;i<=n;i++)
vet+=b[1][i];
plk]=vet/k;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
if (j!=1)
c[i][jl=blil[j];
if (j==i)
| c[il[j1=blil[j]-plkl;

for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
{
b[i][j]=0.0;
for (k1=1;kl1<=n;k1++)
} bli][jl+=alil[k1]*c[k1][j];
}
vet=0.0;
for (i=1;i<=n;i++)
vet+=b[1][i];
p[n]=vet/n;
printf("\n");
printf(""Cac he so cua da thuc dac trung\n");
printf("\n");
d=1.0;
printf("%6.2f",d);
for (i=1;i<=n;i++)

{
cl=-p[il;
printf("%5¢%6.2f",' ',c1);
}
getch();

}

2.Phuong phdp Mises: Thuat todn Mises tim gia tri riéng 16n nhit cia mot ma tran A. Néu
ma tran A 1a thuc va va mdi tri riéng boi k ¢6 du k vec to riéng doc 1ap tuyén tinh thi viéc
tinh todn s€ cho ta gia tri riéng 16n nhat.

Mot vecto V bat ki c6 thé duoc viét du6i dang:

V=vX; +v,X, +- 4 v, X =) viX; (5)
i=1
Trong do X,,X,,..,X, 1a cdc vec to riéng tuong ng vOi cdc gia tri riéng A, Ay,As,..0,
VA V{,V,,V3,...,V, 12 cdc hdng so.
Khi nhan A vé6i V ta cé:
AV =Av, X, + Av,X, +...+ Av, X,
do: Av X, =v,AX, = v,A X 5 Av, X, = v,AX, = v,A,X, V.V
Vay nén: AV = v, A, X, + VoA X, +..4+ VA X,
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AV =V AXXvAX
Lai nhan biéu thic trén véi A ta c6:
AZV = V]?\.] AX] + Vz}\;z AX2 +...+ Vn}\‘n AXn
= Vl}\,21X1 + V2}\,22 X2 +...+ Vn7\‘n2 Xn
va ti€p dén lan thi p ta co:
APV =221Vi7\4ipXi :V1}\4{JX1 +V17\-;X2+ ot Vn}\ern
Lay AP, lam thira s6 chung ta co6:
A ) A ) A )

1 1 1

Tuong tu ta c6:

p Y 7\‘2 p+1 }\43 p+1 7\,n p+1

1 1 1

Khi p rat I6n,vi A; > A, > A3 >,...,A, nén:
(5} —0 khi po o
}Ll
Do do: lim APV = APy X, (6)

—e
lim APV = A"y X,
P>
nghia la khi p du 16n thi:
APV =PV X,
APV =0y X
do do: APV = 4 APV
hay: A(APV)=2,APV
Nhu vay APy 1a véc to riéng cua A tng véi A, con gia tri riéng A, s€ la:

Trong thuc t€ dé tranh vuot qua dung lugng bo nhé khi A, khd 16n,cac vecto V, duoc
chuin ho4 sau mdi budc bing cdch chia céc phan tir ciia n6é cho phan tir 16n nhit m, va nhan
dugc vecto V

Nhu vay cdc budc tinh s€ la:

- cho mot vec to V batki (c6thélaVv={1,1,1,..,1}7)

- tinh V; = AV va nhan dugc phan tt 16n nhat 1a m,; tir d6 tinh ti€p V, = V,/m;;

Mot cdch tong quét,tai 1an lap thi p ta nhan dugc vecto V, va phdn tir 16n nhat m,; thi
V,=V,/m,

-tinh V., = AV} V6i v, ; la phan tit thd j ctia V,,,.Ta c6:

lim V; =X,
7\‘1

lim v

posen P T

Vi du: Tim gia tri riéng 16n nhat va vec to riéng tuong tng ciia ma tran:
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17 24 30 17
8 13 20 7

A=l 2 10 8 6
~23 —43 -54 -26
Chon V=1{1,1,1,1}" ta tinh duogc
\ V,=AV v’ V,= V7,
AV’
1 88 -0.6027 | -6.4801 | -0.5578
1 48 -0.3288 | -5.6580 | -0.4870
1 26 -0.1781 | 0.0818 | 0.0070
1 -146 1 11.6179 1
A 11.6179
V, = VvV, [ Vy=AVL | Vv Vs =
AV’, AV,
-3.9594 | -0.5358 | -3.6823 | -0.5218 | -3.5718
-3.6526 | -0.4942 | -3.5196 | -0.4987 | -3.4791
0.0707 | 0.0096 | 0.0630 | 0.0089 | 0.0408
7.3902 1 7.0573 1 6.9638
|2 | 73902 7.0573 6.9638
Vs V= Vs V=AV’, v,
AV’
- 35341 | -05075 | -3.5173 | -0.5043
0.5129
- -3.4809 | -0.4999 | -3.4868 | -0.5000
0.4996
0.0059 | 0.0250 0.0036 0.0147 0.0021
1 6.9634 1 6.9742 1
A 6.9634 6.9742

Dung thuat todn trén ta c6 chuong trinh sau:
Chuong trinh 9-5

#include <conio.h>#include <stdio.h>#include <math.h>#include <stdlib.h>#include
<ctype.h>#define max 50void main() { int 1,j,k,n,t; char tl; float t0,t1,epsi,s;
float afmax][max];
float xO[max],x1[max];

clrscr();
printf("Phuong phap lap luy thua tim tri rieng lon nhat\n");
printf("Cho so hang va cot cua ma tran 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++)
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{
printf("a[%d][%d] = ",1,j);
scanf("%f" , &al[i][j]);
}
printf("\n");
printf("Ma tran 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");

}
flushall();
t=1;
while (t)
{
printf("\nCo sua ma tran 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);
scanf("%t",&al[i][j]);
}
if (toupper(t))=='K")
t=0;
}
epsi=le-3;

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

x0[1]=1;
k=1;
t=0;
t1=0;
do
{
t0=t1;

for (i=1;i<=n;i++)
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x1[1]=0;
for (j=1;j<=n;j++)
x1[i]=x1[i]+a[i][j]*x0[j];
}
s=0;
j=0;
for (i=1;i<=n;i++)
if (s<fabs(x1[i]))
{
J=1;
s=fabs(x1[i]);
}
t1=x1[j];
for (i=1;i<=n;i++)
x1[1]=x1[1]/t1;
if (fabs(t1-t0)<epsi)

{
printf("Da thuc hien %d buoc lap\n",k);
printf("Gia tri rieng lon nhat Vmax = %15.5f\n" t1);
printf("Vec to rieng tuong ung\n");
for (i=1;i<=n;i++)
printf("%.5f\n" x1[i]);
t=1;
}
if (fabs(t1-t0)>epsi)
{
for (i=1;i<=n;i++)
xO[i]=x1[i];
k=k+1;
}
if (k>max)
t=1;
}
while(t==0);
getch();

Dung chuong trinh nay tinh gia tri riéng va vec to riéng clia ma tran:

2 -1 0
9 4 6
-8 0 -3

ta nhan dugc gia tri riéng 1a 3.0000 va vec torieng la x = { -0.75;0.75; 1 }'

Nhu chung ta da néi truée day,phuong phap Mises (hay con goi la phuong phép lap
lily thira) chi cho phép tim gi4 tri riéng 16n nhat va vec to riéng tuong Gng clia ma tran.Dé
xdc dinh cdc gid tri rieng khdc,ma tran A dugc bién doi thanh mot ma tran khdc A, ma cac
gia tri riéng 1la A, > A5 >...> A,.Phuong phap nay goi la phuong phap xuong thang.Sau day la
phuong phdp bién d6i ma tran:
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Gia st X, la vec to riéng cua ma tran A tuong tng véi gid tri riéng A, va W, la vec to
riéng cuia ma tran A” tuong ing véi gid tri riéng A,.Tir dinh nghia AX, = A, X, ta viét:
(A -AE)X, =0
Ta tao ma tran A, dang:

}\/l
WX,
Ta chi y 1a X;W," 1a mot ma tran con W,"X, 1a mot con s6.Khi nhan hai vé€ cta biéu thic
(7) v6i X, va chy y dén tinh két hop cua tich cdc ma tran ta co:

A T
A X = AX, —WXIWI X (8)

=AX:~ M X, W, X,

=AX, -\ X,
=0

T 7
XiW, )

A=A -

A, chép nhan gia tri riéng bang khong.
Neéu X, 1a vec to riéng tuong ting v4i gid tri riéng A,,thi khi nhan A, véi X, ta cé:

A T
127 2_% 1 Wi A2 9
AX.=AX WITXIXWX ©)
_ B W X,
AXe M Xy,
Theo dinh nghia vi W, 1a vecto riéng ctia A" nén:
MW, =ATW, (10)
Mat khéc do:

(AX)" =X"ATva (A=A
Nén khi chuyén vi (10) ta nhan duoc:
(ATW1)T = K1VVT1
Hay:
W, A =, W,T (11)
Khi nhan (11) véi X, ta co6:
MW, X, = W TAX,
va do dinh nghia:
AX, =X,
nén:
7”1W1TX2 = W1T X,
vay thi:
A -2y) WITXZ =0
khi A, # A, thi:
WX, =0 (12)
Cudi cung thay (12) vao (9) ta c6:
AX, = AX, =X,
Nhu vay A, la gid tri riéng 16n nhat cha ma tran A, va nhu vay c6 thé 4p dung thuat
todn nay dé tim cdc gid tri riéng con lai ciia ma tran.Céc budc tinh todn nhu sau
- khi da c6 A, va X ta tim W, 12 vec to riéng ctia A" ing véi gid tri riéng A, (vi du tim
W, bang cdch giai phuong trinh (AT -A,E)W, = 0).Tir d6 tinh ma tran A,, theo (7).
- tim gid tri riéng va vec to riéng clia A, bang cach 1ap cong sudt va cit thé ti€p tuc va
xuong thang (n-1) lan ta tim du n gia tri riéng cia ma tran A.
Vi du: Tim gia tri riéng va vecto riéng clia ma tran sau:
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17 24 30 17
A-l 8 13 20 7
2 10 8 6
~23 -43 -54 -26
Ta da tim dugc gid tri riéng 16n nhat A, = 7 va mot vecto riéng tuong tng:
X, =1{1,1,0,-2}".
Ma tran A" ¢6 dang:
17 8 2 =23
|24 13 10 -43

A=l30 20 8 -—54
17 7 6 -26

va theo phuong trinh AT-A,E)W, = 0 ta tim duoc vecto W, = {293,695,746,434}7
Ta 1ap ma tran méi A, theo (7):
T 293 695 746 434
o Wi 71293 695 746 434

'WTx. 120 0 0 0 0
Wi X, ~586 —1390 —1492 —868

~0.0917 -165417 —13.5167 -8.3167

1 =9.0917 —27.5417 —-23.5167 —18.3167
A=l 10 8 6

11.1833  38.0833  33.0333  24.6333

Tir ma tran A, ta tim ti€p duoc A, theo phép lap luy thira va sau doé lai tim ma tran A; va tim
gid tri riéng tuong Ung.
Chuong trinh 1ap tim cac gia tri riéng va vec to riéng cua ma tran nhu sau:

Chuong trinh 9-6

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

void main()
{
float a[max][max],vv[max][max],at[max][max];
float x[max],y[max],vd[max];
int 1,J,k,n,Lt;
float vp,vl,z,epsi,va,ps;
char tl;

clrscr();
epsi=0.000001;
printf("Cho bac cua ma tran 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++)
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{
printf("a[%d][%d] = ".i,));
scanf("%f",&al[i][j]);
}
printf("\n");
clrscr();
printf(""Ma tran 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");
}
t=1;
flushall();
while (t)
{
printf("\n");
printf("Co sua ma tran 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;
}
for (I=1;l<=n;1++)
{
for (i=1;i<=n;i++)
x[i]=1;
vp=1.23456789;
k=0;
for (k=1;k<=40;k++)
{
for (i=1;i<=n;i++)
{
y[1]=0;
for (j=1;j<=n;j++)
} ylil=ylil+ali][jI*x[j];
vi=y[1]/x[1];

z=0;
for (i=1;i<=n;i++)
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if (fabs(y[i])>z)
z=y[il;
for (i=1;i<=n;i++)
x[i]=ylil/z;
if (fabs(vp-v1)<epsi)

break;
vp=vl;
}
{
printf("Gia tri rieng : %9.6f\n",v1);
printf("Vec to rieng : \n");
for (i=1;i<=n;i++)
printf("%.5f\n" x[i]);
printf("\n");
getch();
}
vd[l]=vl;
va=vl;

for (i=1;i<=n;i++)
vv[1][i]=x[il;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)
at[i][jl=aljllil;
for (i=1;i<=n;i++)
x[1]=1;
vp=1.23456;
k=0;
for (k=1;k<=40;k++)
{
for (i=1;i<=n;i++)
{
y[i]1=0;
for (j=1;j<=n;j++)
ylil=ylil+at[i][j1*x[j];
}
vi=y[1]/x[1];
z=0;
for (i=1;i<=n;i++)
if (fabs(y[i])>z)
z=yl[il;
for (i=1;i<=n;i++)
x[i]=y[il/z;
if (fabs(vp-v1)<epsi)

break;
vp=vl;
}
if (fabs(vp-v1)>epsi)
{

printf("Khong hoi tu sau 40 lan lap\n");
getch();
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exit(1);
}
if (fabs(va-v1)>3*epsi)
{
printf("Co loi\n");
getch();
exit(1);
}
ps=0;
for (i=1;i<=n;i++)
ps=ps+x[i]*vv[l][i];
ps=vl/ps;
for (i=1;i<=n;i++)
for (j=1;j<=n;j++)

a[i](jl=a[i](jl-ps*vv][i]*x[j];
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Do (6) ®bng viiméin nfhchon=1,2,3,...taca:
| X2 - X1 | <Q[X1-Xo]|
| X3- X2 | <q[X%2-Xq|
. |Xn+_l_'xn|SQ|Xn'Xn-1| .
8iOu nuy ca nghUa I d-y X+ - Xi , mét ¢,ch gCn ®dng,Ip mét cEp sé nh©n . Ta
cong coi r»ng d-y X, - y vii y I nghiOm ®ong cfia (1) , gCn ®dng nh- mét cEp sé nh©n ca
c«ng sai g . Nh- vEy :

—X“+1_y:q<1 (7)
Xn 7Y
hay X —Y =4(X, —Y) (8)
T--ngtutacé: X~y =9, —Y) 9)
TO(8) vu(9)tacd :
X ., —X
q= n+2 n+l (10)
X X

n+l = “n

Thay gi, trb cfia g vda tYnh & (10) vuo biOu thgc cfia g & trin ta ¢4 :

2
(Xn _Xn+1) (11)
Xy _2Xn+l + X
C«ng thec (11) ®-ic gai Ip c«ng thec ngoti suy Adam.Nh- vEy theo (11) tr-ic hOt ta ding
ph-=ng ph.p I£p ®O tYnh gi, trb gCn ®ONY Xn4+2,Xns1,Xn CAa NghiOm v sau @4 theo (11)
txm ®-ic nghiOm vii sai s& nha h-n.
8O lum vY do chong ta xBt ph--ng trxnh :
Inx -x*+3=0
Ta ®-avO ding I/Ep :
X =4/In(x)+3
, 1
e 2x4/Inx +3
PhBp I&Ep héi t6 trong ®otn [0.3,0c].Ta cho x; = 1 thx tYnh ®-ic :
X, = 1,7320508076
X3 = 1.883960229
X4 =1.90614167
y =1.909934347
80 gifm sai sé ta cd thO 1/Ep nhiOu ICn

y=X, -

Chuong trinh 8-9
//[phuong phap Aitken
#include <conio.h>
#include <stdio.h>
#include <math.h>
#define m 5

void main()

{
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float x[m];
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 (i=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])))
z=20;
else
{
y=x[2]-(x[3]-x[2]D)*(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);

}

Vii gi, trb ban ®Cu Iy 1 vy sai sé I 1e-8,ch--ng trxnh cho kOt qui y = 1.9096975944

§10.PHUGNG PHAP BAIRSTOW

Nguy?n t¥c cfia ph--ng ph,p Bairstow It trYch t6 ®a thac P,(x) mét tam thac Q,(X)
= x% - sx + p my ta c& thO tYnh nghiOm thac hay nghiOm phgc cfia nd mét c,ch ®-n gifn
b»ng c,c ph-ang ph.p ®: bilt.

ViOc chia ®a thac P,(x) cho tam thac Q,(x) ®-a tii kOt quy :

n(X) - QZ(X) P Z(X) + Rl(x)

vii Pn(X) = aoX" + asx" Lt ax™+. + a,
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Qx(X) =X* - sx +p
Pn_g(X) = boxn-2 + b]_Xn-3 + bzXn-4 +...+ bn_2
Ri(x) = ax +
80 cd ®-ic mét th--ng ®bng,cCn txm c,c gi, trb cfia s v p sao cho Ry(x) = 0
(nghUa Iy o v B triOt titu).Vii s v p ®: cho,c,c hO sé b cfia ®a thac P.»(X) Vi ¢,c hO sé
o VU B ®-ic tYnh b»ng ph--ng ph_p truy hai.C_c c«ng thgc nhEn ®-ic khi khai triOn biOu
thac Pn(x) = Qu(X).Pn-2(X) + Ry(x) vt s¥p xOp I ¢, c sé hing cing bEc :
aoX"+ X"+ aX" 2+t 3y = (X2 - sX + P)( beX" P+ X2 + box™ +...+ bpy)

Sé hingbEc  HO sé cia Py(X) HO sé cfia Q,(X).Py.2(X)
X" 3, bo
Xn-l a b1 - Sbo
X2 a b, - shy + pby,
i a bk - Sby.1 + pby-2
X an-1 o - Sbyp + pbn-3
XO an B + pbn-z
Nh- VEy : b, =a, (1)
bl =a; + Sbo

b, = a, + sb; - pby

by = a + Sby-1 - Pbi.
0oL = Ap1 + Sbp.o - Pby.
B =ap- pbn-z

Chong ta nhEn thEy r»ng o ®-ic tYnh to,n xuEt ph,t t& cing mét c«ng thec truy héi

nh- ¢,c hO sé b, v t--ng @ng vii hO sé by,

Bp-1 = 81 + Sbnz - Pbpz = @
HO sé b, I :

bn =ap t Sbn-l - pbn-z = S'bn-l + B
VL CU€i cing :

Ri(X) = ax + f =bpi(x - s) + b,

Ngopi ra c,c hO sé b; ph6 thuéc vpo s v p v b©y gié chéng ta cCn phfi txm c,c
gi, trb ®c biOts vu p” ®O cho by.1 v b, triOt titu.Khi ®3 ry(x) = 0 v nghiOm cfia tam
thgc x> - s x + p x sl Iy nghiOm cfia ®a thac P,(x). Ta biOt rsng by, v by, Iu hpm cfia s v
p:

bn-l = f(S,p)
. ., be=gp) . 3
ViOc txms v p ®-a ®0n viOc gifi hO ph--ng trxnh phi tuyOn:
{f(s,p)=0
g(S’P)ZO
Ph--ng trxnh npy c& thO gifi dO dung nhé ph--ng ph,p Newton.ThEt VEy vii mét
ph--ng trxnh phi tuyOn ta c& c«ng thec 1/Ep :
Xir1 = Xi - FO)/F(x)
hay F(Xi) (X1 - %i) = -F(x3)
Vii mét hO c4 hai ph--ng trxnh,c«ng thac I/Ep tré thunh:
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I(Xi) (Xiez - Xi) = -F(X))

vii Xi={sip} Vi X1 = { SnPin}
_|f(s>p)
FX)= g(s,,p,)
of  of
3  op
1X)=1ag g
s op

Quan hO : J(X)AX = -F(X;) Vii AX = {Sis1 - Si.pis1 - Pi}’ t-—ng ong vii mét hO ph--ng trxnh
tuyOn tYnh hai En sé AS = Siz1-Si VI Ap = Pist - Pi :

of of
aiAS %Ap 7_f(si’pi)
og 0

g
a5 As 3p =—Ap =—g(s;:p,)

Theo c«ng thgc Cramer ta ca :

As—_ 9P 0P
)
—ggf+ fgg
Ap= S S
P 5
_fog oo
0s Op Op Os
80 ding ®-ic c«ng thgc nyy ta cCn tYnh ®-ic ¢ ,c ®0 hum — of of de ¢ .C.c ®!0 hum
os 8p ds ' op
npy ®-ic tYnh theo c«ng thgc truy héi.
Do b, = a, n?n
b, _ b, _
ds U op =0
b, =a; + sb, nn @:b @=0
os ° op
b, = a, + shy- pb, nen db, _da, o(sb,) o(pb,)
os 0s 0s 05
M/t kh.c: da, ofsh,) N o(pb,)
0os os S os 0s
nin :
2b2—b1 sb,
bs = az + sh,- pby nn
obs , . 0b, _ ob
ds 02" s Pas
NOu chéng ta ®/Et :
oby
s Gkt
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thx : Co = by (2)
c; = by +sb, =by +sC,
C2 = by + €1 - PC,
Ck = by + SCi1 - PCx-2
Cn-1 = Dny + SChz2 - PCh3

Nh- vEy c,c hO sé cong ®-ic tYnh theo ¢ ch nh- ¢,c hO sé b,.Cugi cing vii f = b,.. v g = b,
ta ®-ic:

L SO S S
88 n-2 88 n-3 aS n—1 aS n-2
b -b
As = n—lCn—2 n;:n—3 (3)
Ch1Cn3 = Cho
b,,c,., —b,c,_
Ap — 1 1 2 (4)

2
Ch1Cn3 —Cho

Sau khi ph©n tYch xong P,(x) ta tiOp tdc ph©n tYch P,,(x) theo ph--ng ph,p tran
C.cb-ictYnhto,n gam:

- Chén c,c gi, trb ban ®Cu bEt kx sy Vi po

-TYnh c,c gi, trP b,,..,b, theo (1)

-TYnhc,cgi, trb c,,...,C, theo (2)

- TYnh As, VL Ap, theo (3) v (4)

- TYnh sy = 5g + ASy VL P1 = Pot AP,

- LZp I b-ic 1 cho ®On khi pis1 = pi= P VU Siss = Si = S

- Gifli ph-=ng trxnh x, - sx + p ®0 txm 2 nghiOm cfia ®a thgc

- B¥at ®Cu qu, trxnh trin cho ®a thac P,,.»(X)
VY d6 : Txm nghiOm cfia ®a thac Pa(x) = x* - 1.1x% + 2.3x* + 0.5x* + 3.3.
Vii ICn 1/Ep ban ®Cu ta chan s = -1 v p =1,nghUa Ip tam thac cd ding x* + x + 1

do a a as a4
1 -1.1 2.3 0.5 3.3
sb; -1 2.1 -3.4 0.8
-pbiy -1 2.1 -3.4
bi 1 -2.1 3.4 -0.8= bn-l O.?zbn
sb; -1.0 3.1 -5.5
-pbi.1 -1.0 31
Ci 1 -3.1 5.5 -3.2
‘ 0.8 —3.1‘
-07 55
As=———=0.11
55 =31
‘—3.2 5.5 ‘
‘ 55 0 8‘
Ap = -32 0.7 006
55 -3.1
‘—3.2 5.5 ‘
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s =-1+0.11=-0.89
i p =1+0.06 =1.06
TiOp toc IEpICN 2 viis;=s vup,=p taca:

do ai az as aa
1 -1.1 2.3 0.5 3.3
sb; -0.89 1.77 -2.68 0.06
-pbi.y -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
-pbis -10 31
Ci 1 -2.88 4.51 -1.03
‘0.07 —2.88‘
As o -07 55 001
451 -2.88
‘—1.03 4.51 ‘
‘ 451  0.07 ‘
Ap= ~1.03 -0.17 0,04
451 -2.88
‘—1.03 4.51 ‘

s =-0.89-0.01=-0.9
p =106+004=1.1
Nh- vEy P4(X) = (x?+0.9x+1.1)(x? + 2x+3)
Ch-=ng trxnh sau p dong 1Y thuyOt voa ntu ®0 txm nghiOm cfia ®a thac.

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 (1=n;1>=0;1--)

{
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printf("a[%d] = ",n-i);
scanf("%f" ,&ali]);

}
printf("\n");
e1=0.0001;
if (n<=2)
if (n==1)
{
printf("Nghiem cua he\n");
printf("%.8t",(a[0]/(-a[1])));
getch();
exit(1);
}
do
{
v=0;
p=L
q=-1;
b[n]=a[n];
c[n]=a[n];
do
{

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[il;

r=c[2]*c[2]-c[1]*c[3];
pl=p-(b[11¥c[2]-b[0T*c[3])/r;
q1=q-(b[0]*c[2]-b[ 1 T*c[1])/r;
if ((fabs(b[0])<el)&&(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");
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}

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

}
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[1-2]=b[1];
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();

Ding ch--ng trxnh trin ®0 x_ ¢ ®Pnh nghiOm cfia ®a thac :

X8 -2x% - 4x* + 13x3 - 24x%* + 18x -4 =0

ta nhEn ®-ic ¢,c nghiOm :

ding :

X; = 2.61903399

X, = -2.73205081

X3 = 0.732050755

X4 = 0.381966055

Xs = 0.500011056 + i*1.3228881
Xs = 0.500011056 - i*1.3228881

§11.HE PHUONG TRINH PHI TUYEN

Ph--ng ph,p Newton ci thO ®-ic teeng qu.t ho, ®0 gifi hO ph--ng trxnh phi tuyOn
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x,)=0
£,(X,,X,,X,,...,X,)=0
£1(X,,X,,X5,..0,X,)=0

f.(X,,X,,Xs5...,X,)=0

hay viOt gan h-n d-ii dng :

F(X)=0
Trong ®4 : X = (X1,X2,X3,.0000,Xn)
Vii mét ph--ng trxnh mét biOn,c«ng thac Newton I
f(x,)
Xi+l=Xi_m
hay : f'(x;).Ax = -f(x;)
vii AX = Xjsq - X

8ei vii hO,c«ng thac I&£p Iy :

J(X)AX = -F(X)
Trong ®3 J(X;) I to,n t6 Jacobi.N4 I mét ma tren bEc n ( n - t-=ng @ng vii sé thunh phCn
trong vect- X) cad ding :

of, of, ofi of,
aXl axz aXS aXn
o o o x
J(x,)=|.
of,  Ofn  ofa of,
= = P ox
Vi AX = Xisg - X

Ph--ng ph,p Newton tuyOn tYnh ho, hO vu nh- vEy vii mgi b-ic I1/Ep cCn gifi mét
hO ph--ng trxnh tuyOn tYnh (mp biOn Iy Ax;) x.c ®bnh béi c«ng thec I&£p cho tii khi
vect= X(X1,X2,Xa,.....,Xn) gCn vii nghiOm.

D-ii ®©y Ip ch-ang trxnh gifi hO ph--ng trxnh phi tuyOn

X —X>—3X1 X2 X4~ 8=0
X1+X2+X3+Xx4=5=0

V25— X} +8x3+4=0

2X1 X2 X3—X4+8:O

Ma trEn ®0 hum ring J(x;)Iu

3x12—3x2 X4 —3x§—3x1 X4 0 —3X1 X2
1 1 1 1
—X 0 8 0

\25—x¢

2X2X3 2X2X3 2X2X3 —1

Ma trEn npy ®-ic ch--ng trxnh ®4c vio nhé thii toc doc. Trong thii téc npy,c,c hO sé afi,5]
I c.c hpm fi(x).Vect= nghi®m ban ®Cu ®-ic chan Ip { 0,-1,-1,1}".KOt quy tYnh cho ta : x
= {0.01328676,-1.94647929,-1.12499779,8.05819031 }' vii ®é chYnh x_c 0.000001.Vect-
sé d- r = { 0.00000536,-0.00000011,-0.00000001,-0.00000006} .
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Chuong trinh 8-11

//giai he pt phi tuyen
#include <conio.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#definen 4

float a[n+1][n+2];
float x[n+1],y[n+1];
it 1,J,k,1,zr;

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] = ".i);
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=alll[j];

alll[jl=s;
}
if (a[1][1]==0)
{
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printf("Cac phan tu duong cheo cua ma tran bang khong");

getch();
exit(1);
}
else
{
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");
goto mot;
}
s=ali][k]/a[k][k];
a[i][k]=0;
for (j=k+1;j<=n+1;j++)
} a[i](jl=ali](jl-s*a[k][jl;
y[n]=a[n][n+1]/a[n][n];
for (i=n-1;i>=1;i--)
{
s=a[i][n+1];
for (j=i+1;j<=n;j++)
s=s-a[i][jI*y[j];
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[1]-y[il;
printf("\n");
}
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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("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]));

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");

=X [PFX =X [2]FX[2]*x[2]-3*x [1]*X[2]*X[4]-8;
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