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Ch−¬ng 9 : C¸c vÊn ®Ò vÒ ma trËn 
 

§1.§Þnh thøc cña ma trËn 
 

 Cho mét ma trËn vu«ng cÊp n.Ta cÇn t×m ®Þnh thøc cña nã.Tr−íc hÕt chóng ta nh¾c 
l¹i mét sè tÝnh chÊt quan träng cña ®Þnh thøc: 

- nÕu nh©n tÊt c¶ c¸c phÇn tö cña mét hµng (hay cét) víi k th× ®Þnh thøc ®−îc nh©n 
víi k 

- ®Þnh thøc kh«ng ®æi nÕu ta céng thªm vµo mét hµng tæ hîp tuyÕn tÝnh cña c¸c 
hµng cßn l¹i. 

Ta sÏ ¸p dông c¸c tÝnh chÊt nµy ®Ó tÝnh ®Þnh thøc cña mét ma trËn cÊp 4 nh− sau(ph−¬ng 
ph¸p nµy cã thÓ më réng cho mét ma trËn cÊp n) b»ng ph−¬ng ph¸p trô: 
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LÊy gi¸ trÞ trô lµ p1= a11.Ta chia c¸c phÇn tö cña hµng thø nhÊt cho p1= a11 th× ®Þnh thøc sÏ lµ 
D/p1 (theo tÝnh chÊt 1) vµ ma trËn cßn l¹i lµ: 
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LÊy hµng 2 trõ ®i hµng 1 ®· nh©n víi a21,lÊy hµng 3 trõ ®i hµng 1 ®· nh©n víi a31 vµ lÊy hµng 
4 trõ ®i hµng 1 ®· nh©n víi a41 (thay hµng b»ng tæ hîp tuyÕn tÝnh cña c¸c hµng cßn l¹i) th× 
®Þnh thøc vÉn lµ D/p1 vµ ma trËn lµ: 
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LÊy gi¸ trÞ trô lµ 222 ap ′= .Ta chia c¸c phÇn tö cña hµng thø hai cho p2 th× ®Þnh thøc sÏ lµ 
D/(p1p2) vµ ma trËn cßn l¹i lµ: 
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LÊy hµng 1 trõ ®i hµng 2 ®· nh©n víi 12a′ ,lÊy hµng 3 trõ ®i hµng 2 ®· nh©n víi 32a′ vµ lÊy hµng 
4 trõ ®i hµng 2 ®· nh©n víi 42a′ th× ®Þnh thøc vÉn lµ D/p1 vµ ma trËn lµ: 
th× ®Þnh thøc vÉn lµ D/(p1p2) vµ ma trËn lµ: 
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TiÕp tôc lÊy hµng 3 råi hµng 4 lµm trô th× ma trËn sÏ lµ: 

            
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

1000
0100
0010
0001

 

§Þnh thøc cña ma trËn nµy lµ D/(p1p2p3p4)= D/( 44332211 aaaa ′′′′′′ ) =1 nªn ®Þnh thøc cña ma trËn A 
lµ D = p1p2p3p4. 
 Sau ®©y lµ ch−¬ng tr×nh t×m ®Þnh thøc cña mét ma trËn: 
 
Ch−¬ng tr×nh 9-1 
 
//tinh dinh thuc 
#include <conio.h>#include <stdio.h>#include <ctype.h> 
#include <stdlib.h> 
 
void main() 
  { 
 int i,j,k,n,ok1,ok2,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",i); 
  for (j=1;j<=n;j++) 
    { 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[i][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++) 
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    printf("%.5f\t",a[i][j]); 
  printf("\n"); 
   } 
 printf("\n"); 
 t=1; 
    flushall(); 
 while (t) 
   { 
  printf("Co sua ma tran a khong(c/k)?"); 
  scanf("%c",&tl); 
  if (toupper(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[i,j]); 
    } 
  if (toupper(tl)=='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("%.5f\t",a[i][j]); 
  printf("\n"); 
   } 
 printf("\n"); 
 d=1; 
 i=1; 
 ok2=1; 
 while ((ok2)&&(i<=n)) 
   { 
  if (a[i][i]==0) 
    { 
   ok1=1; 
   k=k+1; 
   while ((ok1)&&(k<=n)) 
     if (a[k,i]!=0) 
    { 
      for (j=i;j<=n;j++) 
     { 
       c=a[i][j]; 
       a[i][j]=a[k][j]; 
       a[k][j]=c; 
     } 
      d=-d; 
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      ok1=0; 
    } 
     else 
    k=k+1; 
    if (k>n) 
      { 
     printf("\n"); 
     printf("** MA TRAN SUY BIEN **"); 
     ok2=0; 
     d=0; 
      } 
    } 
  if (a[i][i]!=0) 
    { 
   c=a[i][i]; 
   for (j=i+1;j<=n;j++) 
     a[i][j]=a[i][j]/c; 
     for (k=i+1;k<=n;k++) 
    { 
      c=a[k][i]; 
      for (j=i+1;j<=n;j++) 
     a[k][j]=a[k][j]-a[i][j]*c; 
    } 
    } 
  i=i+1; 
   } 
 if (ok2) 
   { 
  for (i=1;i<=n;i++) 
     d=d*a[i][i]; 
  printf("\n"); 
  printf("** GIA TRI DINH THUC D **"); 
  printf("\n"); 
  printf("%.3f",d); 
   } 
 getch(); 
  } 

 
§2.NghÞch ®¶o ma trËn 

 
Gäi A-1 lµ ma trËn nghÞch ®¶o cña mét ma trËn A bËc n ta cã AA-1 = E.(trong biÓu 

thøc nµy E lµ mét ma trËn vu«ng cã c¸c phÇn tö trªn ®−êng chÐo chÝnh b»ng 1).  D¹ng cña 
ma trËn E,vÝ dô cÊp 4,lµ: 
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  Ph−¬ng ph¸p lo¹i trõ ®Ó nhËn ®−îc ma trËn nghÞch ®¶o A-1 ®−îc thùc hiÖn qua nhiÒu 
giai ®o¹n (n),mçi mét giai ®o¹n gåm hai b−íc.§èi víi giai ®o¹n thø k: 
  - chuÈn ho¸ phÇn tö akk b»ng c¸ch nh©n hµng víi nghÞch ®¶o cña nã  

 - lµm cho b»ng kh«ng c¸c phÇn tö phÝa trªn vµ phÝa d−íi ®−êng chÐo cho ®Õn cét thø 
k.Khi k = n th× A(k) sÏ trë thµnh ma trËn ®¬n vÞ vµ E trë thµnh A-1 

VÝ dô: TÝnh ma trËn nghÞch ®¶o cña ma trËn  
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Ta viÕt l¹i ma trËn A vµ ma trËn ®¬n vÞ t−¬ng øng víi nã 
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Giai ®o¹n 1: B−íc a: Nh©n hµng 1 víi 1/a11,nghÜa lµ a,
1j = a1j/a11 ®èi víi dßng thø nhÊt,a,

ij = 
aij  ®èi víi c¸c dßng kh¸c 
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B−íc b: Trõ hµng 3 vµ hµng 2 cho hµng 1,nghÜa lµ a(1)
1j = aij  - ai1aij ®èi víi i ≠ 

1. 
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Giai ®o¹n 2: B−íc a: LÊy hµng 2 lµm chuÈn,nh©n hµng 2 víi 2/3,®Ó nguyªn c¸c hµng kh¸c  

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−
−=⎟

⎟

⎠

⎞

⎜
⎜

⎝

⎛
=

1021
03231
0021

E
23210
3110
21211

A  

  B−íc b: LÊy hµng 1 trõ ®i hµng 2 nh©n 1/2 vµ lÊy hµng 3 trõ ®i hµng 2 nh©n 
1/2 
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Giai ®o¹n 3: B−íc a: LÊy hµng 3 lµm chuÈn,nh©n hµng 3 víi 3/4,®Ó nguyªn c¸c hµng kh¸c  

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−−
−

−
=⎟

⎟

⎠

⎞

⎜
⎜

⎝

⎛
=

434141
03231
03132

E
100
3110
3101

A  

  B−íc b: LÊy hµng 1 trõ ®i hµng 3 nh©n 1/3 vµ lÊy hµng 2 trõ ®i hµng 3 nh©n 
1/3 
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Nh− vËy A-1 lµ: 
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¸p dông ph−¬ng ph¸p nµy chóng ta cã ch−¬ng tr×nh sau: 
Ch−¬ng tr×nh 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,t1; 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,j); 
    scanf("%f",&a[i][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("%.5f\t",a[i][j]); 
  printf("\n"); 
   } 
 t=1; 
 flushall(); 
 while (t) 
   { 
  printf("\nCo sua ma tran khong(c/k)?"); 
  scanf("%c",&tl); 
  if(toupper(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[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("%.5f\t",a[i][j]); 
  printf("\n"); 
   } 
 printf("\n"); 
 for (i=1;i<=n;i++) 
   for (j=n+1;j<=2*n;j++) 
  { 
    if (j==i+n) 
   a[i][j]=1; 
    else 
   a[i][j]=0; 
  } 
   i=1; 
   t1=1; 
   while (t1&&(i<=n)) 
  { 
    if (a[i][i]==0) 
   { 
     t=1; 
     k=i+1; 
     while (t&&(k<=n)) 
    if (a[k][i]!=0) 
      { 
     for (j=1;j<=2*n;j++) 
       { 
      c=a[i][j]; 
      a[i][j]=a[k][j]; 
       a[k][j]=c; 
       } 
     t=0; 
      } 
    else 
      k=k+1; 
    if (k==n+1) 
      { 
     if (a[i][k-1]==0) 
       { 
      printf("MA TRAN SUY BIEN\n "); 
      t1=0; 
       } 
      } 
     } 
   if (a[i][i]!=0) 
     { 
    c=a[i][i]; 
    for (j=i;j<=2*n;j++) 
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      a[i][j]=a[i][j]/c; 
     } 
   for (k=1;k<=n;k++) 
     { 
    if (k!=i) 
      { 
     c=a[k][i]; 
      for (j=i;j<=2*n;j++) 
        a[k][j]=a[k][j]-a[i][j]*c; 
      } 
     } 
   i=i+1; 
    } 
  if (t1) 
    { 
   printf("\n"); 
   printf("\nMA TRAN KET QUA\n"); 
   printf("\n"); 
   for (i=1;i<=n;i++) 
     { 
    for (j=n+1;j<=2*n;j++) 
      printf("%.4f\t\t",a[i][j]); 
    printf("\n"); 
     } 
   printf("\n"); 
    } 
 getch(); 
  } 
 
Dïng ch−¬ng tr×nh tÝnh nghÞch ®¶o cña ma trËn: 
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§3.TÝch hai ma trËn 

 
 Gi¶ sö ta cã ma trËn Amn vµ ma trËn Bnp.TÝch cña Amn vµ Bnp lµ ma trËn Cmp trong ®ã 

mçi phÇn tö cña Cmp lµ: ∑
=

=
n

1k
kjikij bac  

 Ch−¬ng tr×nh d−íi ®©y thùc hiÖn nh©n hai ma trËn víi nhau. 
 
Ch−¬ng tr×nh 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,l,m,i,j,k,t; 
 float a[max][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 cua ma 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("%f",&a[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("%10.5f",a[i][j]); 
  printf("\n"); 
   } 
 flushall(); 
 t=1; 
 while (t) 
   { 
  printf("Co sua ma tran khong(c/k)?"); 
  scanf("%c",&tl); 
  if (toupper(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[i][j]); 
    } 
  if (toupper(tl)=='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][j]); 
  printf("\n"); 
   } 
 flushall(); 
 t=1; 
 while (t) 
   { 
  printf("Co sua ma tran khong(c/k)?"); 
  scanf("%c",&tl); 
  if (toupper(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("b[%d][%d] = ",i,j); 
   scanf("%f",&b[i][j]); 
    } 
  if (toupper(tl)=='K') 
    t=0; 
   } 
 printf("Ma tran b ban dau"); 
 printf("\n"); 
 for (i=1;i<=l;i++) 
   { 
  for (j=1;j<=m;j++) 
    printf("%10.5f",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][j]=0; 
    for (k=1;k<=l;k++) 
   c[i][j]=c[i][j]+a[i][k]*b[k][j]; 
  } 
 printf("Ma tran tich c :\n"); 
 for (i=1;i<=n;i++) 
   { 
  for (j=1;j<=m;j++) 
    printf("%10.5f",c[i][j]); 
  printf("\n"); 
   } 
 getch(); 
  } 
 
Dïng ch−¬ng tr×nh tÝnh tÝnh hai ma trËn ta nhËn ®−îc kÕt qu¶  
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§4.Gi¸ trÞ riªng vµ vec t¬ riªng cña ma trËn 

 
1.Kh¸i niÖm chung: Trong nghiªn lÝ thuyÕt vµ øng dông,ta gÆp bµi to¸n vÒ ma trËn cÊp 
n.Cho mét ma trËn A cÊp n,gi¸ trÞ λ ®−îc gäi lµ gi¸ trÞ riªng vµ vect¬ X  ®−îc gäi lµ vect¬ 
riªng cña ma trËn A nÕu: 
   AX = λX       (1) 
 Vect¬ riªng ph¶i lµ vect¬ kh¸c kh«ng.T−¬ng øng víi mét gi¸ trÞ riªng cã v« sè vect¬ 
riªng.NÕu X lµ mét vÐc t¬ riªng t−¬ng øng víi gi¸ trÞ riªng λ th× cX còng lµ vec t− riªnh øng 
víi λ.Cã nhiÒu thuËt to¸n t×m gi¸ trÞ riªng vµ vect¬ riªng cña mét ma trËn.Gi¶ sö ta cã ma 
trËn A,gäi E lµ ma trËn ®¬n vÞ th× theo (1) ta cã: 
   (A-λE)X = 0       (2) 
vµ (A - λE) lµ ma trËn cã d¹ng: 
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 Nh− vËy do (2) lµ hÖ ph−¬ng tr×nh tuyÕn tÝnh thuÇn nhÊt nªn ®iÒu kiÖn cÇn vµ ®ñ ®Ó λ 
lµ gi¸ trÞ riªng cña ma trËn trªn lµ ®Þnh thøc cña nã b»ng kh«ng: 
   det(A - λE) = 0      (4) 
Ph−¬ng tr×nh (4) ®−îc gäi lµ ph−¬ng tr×nh ®Æc tr−ng cña ma trËn A.§Þnh thøc det(A - λE) 
®−îc gäi lµ ®Þnh thøc ®Æc tr−ng cña ma trËn A.§Þnh thøc PA(λ) cña ma trËn trªn ®−îc gäi lµ 
®a thøc ®Æc tr−ng cña ma trËn vu«ng A. 
 VÝ dô t×m vec t¬ riªng vµ trÞ riªng cña ma trËn: 
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Tr−íc hÕt ta tÝnh ®a thøc ®Æc tr−ng cña ma trËn A: 
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NghiÖm cña PA(λ) = 0 lµ λ1 = 4,λ2 = 2j vµ λ3 = -2j.V× tr−êng c¬ së lµ sè thùc nªn ta chØ lÊy λ 
= 4.§Ó t×m vec t¬ riªng t−¬ng øng víi λ = 4 ta gi¶i hÖ  
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ta nhËn ®−îc c¸c gi¸ trÞ cña ξ,chóng t¹o thµnh vec t¬ riªng øng víi λ. 
Nh− vËy khi khai triÓn ®Þnh thøc ta cã mét ®a thøc bËc n cã d¹ng: 
  Pn(λ) = λn - p1λn-1 - p2λn-2 - …- pn = 0 
Muèn x¸c ®Þnh c¸c hÖ sè cña ®a thøc ®Æc tÝnh nµy ta dïng ph−¬ng ph¸p Fadeev-Leverrier.Ta 
xÐt ma trËn A: 
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Ta gäi vÕt cña ma trËn A lµ sè: 
  vet(A)= a11 + a22 +...+ ann 
Khi ®ã tham sè pi cña Pn(λ) ®−îc c¸c ®Þnh nh− sau: 
 p1 = vet(B1)  víi  B1 = A 
 p2 = (1/2)vet(B2)  víi  B2 = A(B1-p1E) 
 p3 = (1/3)vet(B3)  víi  B3 = A(B2-p2E) 
          ...... 
Ch−¬ng tr×nh tÝnh c¸c hÖ sè pi nh− sau: 
 
Ch−¬ng tr×nh 9-4 
 
// Faddeev_Leverrier; 
#include <stdio.h> 
#include <conio.h> 
#include <ctype.h> 
 
#define max 50 
 
void main() 
  { 
 
 int i,j,k,m,n,k1,t; 
 float vet,c1,d; 
 char tl; 
 float p[max]; 
 float a[max][max],b[max][max],c[max][max],b1[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",&a[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("%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(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[i][j]); 
   flushall(); 
    } 
  if (toupper(tl)=='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++) 
  b[i][j]=a[i][j]; 
 for (k=1;k<=n-1;k++) 
   { 
  vet=0.0; 
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  for (i=1;i<=n;i++) 
    vet+=b[i][i]; 
  p[k]=vet/k; 
  for (i=1;i<=n;i++) 
    for (j=1;j<=n;j++) 
   { 
     if (j!=i) 
    c[i][j]=b[i][j]; 
     if (j==i) 
    c[i][j]=b[i][j]-p[k]; 
   } 
  for (i=1;i<=n;i++) 
    for (j=1;j<=n;j++) 
   { 
     b[i][j]=0.0; 
     for (k1=1;k1<=n;k1++) 
    b[i][j]+=a[i][k1]*c[k1][j]; 
   } 
   } 
 vet=0.0; 
 for (i=1;i<=n;i++) 
   vet+=b[i][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++) 
   { 
  c1=-p[i]; 
  printf("%5c%6.2f",' ',c1); 
   } 
 getch(); 
  } 
 
2.Ph−¬ng ph¸p Mises: ThuËt to¸n Mises t×m gi¸ trÞ riªng lín nhÊt cña mét ma trËn A. NÕu 
ma trËn A lµ thùc vµ vµ mçi trÞ riªng béi k cã ®ñ k vec t¬ riªng ®éc lËp tuyÕn tÝnh th× viÖc 
tÝnh to¸n sÏ cho ta gi¸ trÞ riªng lín nhÊt. 

Mét vect¬ V bÊt k× cã thÓ ®−îc viÕt d−íi d¹ng: 

       ∑
=

=+⋅⋅⋅++=
n

1i
iinn2211 XvXvXvXvV     (5) 

 Trong ®ã X1,X2,..,Xn lµ c¸c vec t¬ riªng t−¬ng øng víi c¸c gi¸ trÞ riªng λ1,λ2,λ3,..,λn  
vµ v1,v2,v3,...,vn lµ c¸c h»ng sè. 
 Khi nh©n A víi V ta cã: 
  AV = Av1X1 + Av2X2 +....+ AvnXn 
do:  Av1X1 = v1AX1 = v1λ1X1 ; Av2X2 = v2AX2 = v2λ2X2    v.v. 
VËy nªn: AV = v1λ1X1 + v2λ2X2  +...+ vnλnXn 
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XvXAvAV ii

n
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i λ∑∑
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L¹i nh©n biÓu thøc trªn víi A ta cã:    
    A2V = v1λ1 AX1 + v2λ2 AX2  +...+ vnλn AXn    
            = v1λ2

1X1 + v2λ2
2

 X2  +...+ vnλn
2

 Xn  
vµ tiÕp ®Õn lÇn thø p ta cã: 
   

XvXvXvXvVA n
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LÊy λp
1 lµm thõa sè chung ta cã: 
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T−¬ng tù ta cã: 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
λ
λ

+⋅⋅⋅+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
λ
λ

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
λ
λ

+λ=
+++

++
n

1p

1

n
n3

1p

1

3
32

1p

1

2
211

1p
1

1p XvXvXvXvVA  

Khi p rÊt lín,v× λ1 > λ2 > λ3 >,...,λn  nªn:    
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Do ®ã:  
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1

p

p
XvVAlim λ=

∞→
       (6) 
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nghÜa lµ khi p ®ñ lín th×: 
  

11
p
1

p XvVA λ=  

  
11

1p
1

1p XvVA ++ λ=  

do ®ã:  VAVA p
1

1p λ=+  

hay:  ( ) VAVAA p
1

p λ=  

Nh− vËy VA p lµ vÐc t¬ riªng cña A øng víi λ1 cßn gi¸ trÞ riªng λ1 sÏ lµ: 

1p

1p

p VA

VA
lim λ=

+

∞→
 

 Trong thùc tÕ ®Ó tr¸nh v−ît qu¸ dung l−îng bé nhí khi λ1 kh¸ lín,c¸c vect¬ Vk ®−îc 
chuÈn ho¸ sau mçi b−íc b»ng c¸ch chia c¸c phÇn tö cña nã cho phÇn tö lín nhÊt mk vµ nhËn 
®−îc vect¬ V’

k  
Nh− vËy c¸c b−íc tÝnh sÏ lµ: 

 - cho mét vec t¬  V bÊt k× (cã thÓ lµ V = { 1,1,1,...,1}T) 
 - tÝnh V1 = AV vµ nhËn ®−îc phÇn tö lín nhÊt lµ m1j tõ ®ã tÝnh tiÕp V′

1 = V1/m1j 
Mét c¸ch tæng qu¸t,t¹i lÇn lÆp thø p ta nhËn ®−îc vect¬ Vp vµ phÇn tö lín nhÊt mpj th×  

V’
p = Vp/ mpj. 

 - tÝnh p1p VAV ′=+  víi vp+1,j lµ phÇn tö thø j cña Vp+1.Ta cã: 
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VÝ dô: T×m gi¸ trÞ riªng lín nhÊt vµ vec t¬ riªng t−¬ng øng cña ma trËn: 
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Chän  V= {1,1,1,1}T ta tÝnh ®−îc  
 

 V V1 = AV V’1 V2 = 
AV’1 

V’2 

 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 
λ    11.6179  
 V3 = 

AV’2 
V’3 V4 = AV’3 V’4 V5 = 

AV’4 
 -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 
λ 7.3902  7.0573  6.9638 

 
 

 V’5 V6= 
AV’5 

V’6 V7= AV’6 V’7 

 -
0.5129

-3.5341 -0.5075 -3.5173 -0.5043 

 -
0.4996

-3.4809 -0.4999 -3.4868 -0.5000 

 0.0059 0.0250 0.0036 0.0147 0.0021 
 1 6.9634 1 6.9742 1 
λ  6.9634  6.9742  

 
Dïng thuËt to¸n trªn ta cã ch−¬ng tr×nh sau: 

 
Ch−¬ng tr×nh 9-5 
 
#include <conio.h>#include <stdio.h>#include <math.h>#include <stdlib.h>#include 
<ctype.h>#define max  50void main()  { int i,j,k,n,t; char tl; float t0,t1,epsi,s;
 float a[max][max]; 
 float x0[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] = ",i,j); 
    scanf("%f",&a[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("%15.5f",a[i][j]); 
     printf("\n"); 
   } 
 flushall(); 
 t=1; 
 while (t) 
   { 
  printf("\nCo sua ma tran khong(c/k)?"); 
  scanf("%c",&tl); 
  if (toupper(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[i][j]); 
    } 
  if (toupper(tl)=='K') 
    t=0; 
   } 
 epsi=1e-5; 
 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[i]=1; 
 k=1; 
 t=0; 
 t1=0; 
 do 
   { 
  t0=t1; 
  for (i=1;i<=n;i++) 
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    { 
   x1[i]=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=i; 
     s=fabs(x1[i]); 
   } 
  t1=x1[j]; 
  for (i=1;i<=n;i++) 
    x1[i]=x1[i]/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++) 
     x0[i]=x1[i]; 
   k=k+1; 
    } 
  if (k>max) 
    t=1; 
   } 
 while(t==0); 
 getch(); 
  } 
 

Dïng ch−¬ng tr×nh nµy tÝnh gÝa trÞ riªng vµ vec t¬ riªng cña ma trËn: 
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ta nhËn ®−îc gi¸ trÞ riªng lµ 3.0000 vµ vec t¬ riªng lµ x = { -0.75 ; 0.75 ; 1 }T 
 Nh− chóng ta ®· nãi tr−íc ®©y,ph−¬ng ph¸p Mises (hay cßn gäi lµ ph−¬ng ph¸p lÆp 
lòy thõa) chØ cho phÐp t×m gi¸ trÞ riªng lín nhÊt vµ vec t¬ riªng t−¬ng øng cña ma trËn.§Ó 
x¸c ®Þnh c¸c gi¸ trÞ riªng kh¸c,ma trËn A ®−îc biÕn ®æi thµnh mét ma trËn kh¸c A1 mµ c¸c 
gi¸ trÞ riªng lµ λ2 >  λ3 >...> λn.Ph−¬ng ph¸p nµy gäi lµ ph−¬ng ph¸p xuèng thang.Sau ®©y lµ 
ph−¬ng ph¸p biÕn ®æi ma trËn:  
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Gi¶ sö X1 lµ vec t¬ riªng cña ma trËn A t−¬ng øng víi gi¸ trÞ riªng λ1 vµ W1 lµ vec t¬ 
riªng cña ma trËn AT t−¬ng øng víi gi¸ trÞ riªng λ1.Tõ ®Þnh nghÜa AX1 = λ1X1 ta viÕt: 

  (A - λE)X1 = 0 
Ta t¹o ma trËn A1 d¹ng:  

  
WX

XW
AA

T

11

1

T

1

1
1

λ−=
       (7) 

Ta chó ý lµ X1W1
T 

 lµ mét ma trËn cßn W1
TX1 lµ mét con sè.Khi nh©n hai vÕ cña biÓu thøc 

(7) víi X1 vµ chý ý ®Õn tÝnh kÕt hîp cña tÝch c¸c ma trËn ta cã: 
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A1 chÊp nhËn gi¸ trÞ riªng b»ng kh«ng. 
NÕu X2 lµ vec t¬ riªng t−¬ng øng víi gi¸ trÞ riªng λ2,th× khi nh©n A1 víi X2 ta cã:  
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XWXAX
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1
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−=       (9) 

Theo ®Þnh nghÜa v× W1 lµ vect¬ riªng cña AT nªn: 
  λ1W1 =ATW1        (10)  

MÆt kh¸c do: 
(AX)T =XTAT vµ (AT)T = A 

Nªn khi chuyÓn vÞ (10) ta nhËn ®−îc: 
 (ATW1)

T = λ1W
T

1  
Hay:    

W1
TA = λ1W1

T
        (11) 

Khi nh©n (11) víi X2 ta cã:   
λ1W1

TX2 = W1
TAX2    

vµ do ®Þnh nghÜa: 
 AX2 = λ2X2   

nªn:     
λ1W1

TX2 = W1
T λ2X2  

vËy th×:  
(λ1 - λ2) W1

TX2 = 0 
khi λ1 ≠ λ2 th×: 

 W1
TX2 = 0        (12) 

Cuèi cïng thay (12) vµo (9) ta cã: 
A1X2 = AX2 = λ2X2 

 Nh− vËy λ2 lµ gi¸ trÞ riªng lín nhÊt cña ma trËn A1 vµ nh− vËy cã thÓ ¸p dông thuËt 
to¸n nµy ®Ó t×m c¸c gi¸ trÞ riªng cßn l¹i cña ma trËn.C¸c b−íc tÝnh to¸n nh− sau  
 - khi ®· cã λ1 vµ X1 ta t×m W1 lµ vec t¬ riªng cña AT øng víi gi¸ trÞ riªng λ1 (vÝ dô t×m 
W1 b»ng c¸ch gi¶i ph−¬ng tr×nh (AT -λ1E)W1 = 0).Tõ ®ã tÝnh ma trËn A12 theo (7). 
 - t×m gi¸ trÞ riªng vµ vec t¬ riªng cña A1 b»ng c¸ch lÆp c«ng suÊt vµ cø thÕ tiÕp tôc vµ 
xuèng thang (n-1) lÇn ta t×m ®ñ n gi¸ trÞ riªng cña ma trËn A. 
VÝ dô: T×m gi¸ trÞ riªng vµ vect¬ riªng cña ma trËn sau: 
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Ta ®· t×m ®−îc gi¸ trÞ riªng lín nhÊt λ1 = 7 vµ mét vect¬ riªng t−¬ng øng: 
X1 = { 1,1,0,-2}T. 

Ma trËn AT cã d¹ng: 
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vµ theo ph−¬ng tr×nh AT -λ1E)W1 = 0 ta t×m ®−îc vect¬ W1 = {293,695,746,434}T 
Ta lËp ma trËn míi A1 theo (7): 
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vµ: 

⎟
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3167.185167.235417.270917.9
3167.85167.135417.160917.0

A1

 

Tõ ma trËn A1 ta t×m tiÕp ®−îc λ2 theo phÐp lÆp luü thõa vµ sau ®ã l¹i t×m ma trËn A3 vµ t×m 
gi¸ trÞ riªng t−¬ng øng. 

Ch−¬ng tr×nh lÆp t×m c¸c gi¸ trÞ riªng vµ vec t¬ riªng cña ma trËn nh− sau: 
 
Ch−¬ng tr×nh 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 i,j,k,n,l,t; 
 float vp,v1,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,j); 
     scanf("%f",&a[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(tl)=='C') 
    { 
   printf("Cho chi so hang can sua : "); 
   scanf("%d",&i); 
   printf("Cho chi so cot can sua : "); 
   scanf("%d",&j); 
   printf("a[%d][%d] = ",i,j); 
   scanf("%f",&a[i][j]); 
    } 
  if (toupper(tl)=='K') 
    t=0; 
   } 
 for (l=1;l<=n;l++) 
   { 
  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[i]=0; 
    for (j=1;j<=n;j++) 
      y[i]=y[i]+a[i][j]*x[j]; 
     } 
   v1=y[1]/x[1]; 
   z=0; 
   for (i=1;i<=n;i++) 
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     if (fabs(y[i])>z) 
    z=y[i]; 
   for (i=1;i<=n;i++) 
     x[i]=y[i]/z; 
   if (fabs(vp-v1)<epsi) 
     break; 
   vp=v1; 
    } 
    { 
   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]=v1; 
  va=v1; 
  for (i=1;i<=n;i++) 
    vv[l][i]=x[i]; 
  for (i=1;i<=n;i++) 
    for (j=1;j<=n;j++) 
   at[i][j]=a[j][i]; 
  for (i=1;i<=n;i++) 
    x[i]=1; 
  vp=1.23456; 
  k=0; 
  for (k=1;k<=40;k++) 
    { 
   for (i=1;i<=n;i++) 
     { 
    y[i]=0; 
    for (j=1;j<=n;j++) 
      y[i]=y[i]+at[i][j]*x[j]; 
     } 
   v1=y[1]/x[1]; 
   z=0; 
   for (i=1;i<=n;i++) 
     if (fabs(y[i])>z) 
    z=y[i]; 
   for (i=1;i<=n;i++) 
     x[i]=y[i]/z; 
   if (fabs(vp-v1)<epsi) 
     break; 
   vp=v1; 
    } 
  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=v1/ps; 
  for (i=1;i<=n;i++) 
    for (j=1;j<=n;j++) 
   a[i][j]=a[i][j]-ps*vv[l][i]*x[j]; 
   } 
  } 
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Do (6) ®óng víi mäi n  nªn cho n = 1 , 2 , 3 , . . . ta cã : 
   | x2 - x1 |  ≤ q | x1 - xo | 
   | x3 - x2 |  ≤ q | x2 - x1 | 
   . . . . . . . . . . . . . . . . . . . 
   | xn+1 - xn |  ≤ q | xn - xn-1 | 

§iÒu nµy cã nghÜa lµ  d·y xi+1 - xi , mét c¸ch gÇn ®óng,lµ mét cÊp sè nh©n . Ta 
còng coi r»ng d·y xn - y víi y lµ nghiÖm ®óng cña (1) , gÇn ®óng nh- mét cÊp sè nh©n cã 
c«ng sai q . Nh- vËy :   

1q
yx

yx

n

1n <=
−
−+       (7) 

hay :    )yx(qyx n1n −=−+       (8) 
T-¬ng tù ta cã :  )yx(qyx 1n2n −=− ++      (9) 
Tõ (8) vµ (9) ta cã  : 

   
n1n

1n2n

xx

xx
q

−
−

=
+

++                (10) 

Thay gi¸ trÞ cña q võa tÝnh ë (10) vµo biÓu thøc cña q ë trªn ta cã : 

  ( )
1n1nn

2
1nn

n xx2x

xx
xy

++

+

+−
−

−=                 (11) 

C«ng thøc (11) ®-îc gäi lµ c«ng thøc ngo¹i suy Adam.Nh- vËy theo (11) tr-íc hÕt ta dïng 
ph-¬ng ph¸p lÆp ®Ó tÝnh gi¸ trÞ gÇn ®óng xn+2,xn+1,xn cña nghiÖm vµ sau ®ã theo (11) 
t×m ®-îc nghiÖm víi sai sè nhá h¬n.    

§Ó lµm vÝ dô chóng ta xÐt ph-¬ng tr×nh :  
  lnx - x2 + 3 = 0 

Ta ®-a vÒ d¹ng lÆp : 
  3)xln(x +=  

  
3xlnx2

1
)x(f

+
=′  

PhÐp lÆp héi tô trong ®o¹n [0.3,∝].Ta cho x1 = 1 th× tÝnh ®-îc : 
  x2 = 1,7320508076 
  x3 = 1.883960229 
  x4 = 1.90614167 
  y = 1.909934347 
§Ó gi¶m sai sè ta cã thÓ lÆp nhiÒu lÇn   
 
Ch−¬ng tr×nh 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; 
 int i,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("%f",&epsi); 
 printf("\n"); 
 printf( "Ngoai suy Aitken cua ham\n"); 
   z=0; 
 while (z<=20) 
   { 
  for (i=2;i<=4;i++) 
    x[i]=f(x[i-1]); 
  n=x[4]-2*x[3]+x[2]; 
  if ((fabs(n)<1e-09)||(fabs(x[1]-x[2])<epsi*fabs(x[1]))) 
    z=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; 
    } 
  z=z+1; 
   } 
 printf("Nghiem cua phuong trinh y = %.6f",y); 
 getch(); 
  } 
 
float f(float x) 
  { 
 float s=sqrt(log(x)+3); 
 return(s); 
  } 
 
Víi gi¸ trÞ ban ®Çu lµ 1 vµ sai sè lµ 1e-8,ch-¬ng tr×nh cho kÕt qu¶ y = 1.9096975944 

 
§10.Ph−¬ng ph¸p Bairstow 

 
 Nguyªn t¾c cña ph-¬ng ph¸p Bairstow lµ trÝch tõ ®a thøc Pn(x) mét tam thøc Q2(x) 
= x2 - sx + p mµ ta cã thÓ tÝnh nghiÖm thùc hay nghiÖm phøc cña nã mét c¸ch ®¬n gi¶n 
b»ng c¸c ph-¬ng ph¸p ®· biÕt. 
 ViÖc chia ®a thøc Pn(x) cho tam thøc Q2(x) ®-a tíi kÕt qu¶ : 
   Pn(x) =  Q2(x).Pn-2(x) + R1(x)  
víi    Pn(x) = aoxn

 + a1xn-1
 + a2xn-2

 +...+ an 
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   Q2(x) = x2 - sx + p 
   Pn-2(x) = boxn-2

 + b1xn-3
 + b2xn-4

 +...+ bn-2 
   R1(x) = αx + β 

§Ó cã ®-îc mét th-¬ng ®óng,cÇn t×m c¸c gi¸ trÞ cña s vµ p sao cho R1(x) = 0 
(nghÜa lµ α vµ β triÖt tiªu).Víi s vµ p ®· cho,c¸c hÖ sè b cña ®a thøc Pn-2(x) vµ c¸c hÖ sè 
α vµ β ®-îc tÝnh b»ng ph-¬ng ph¸p truy håi.C¸c c«ng thøc nhËn ®-îc khi khai triÓn biÓu 
thøc Pn(x) =  Q2(x).Pn-2(x) + R1(x) vµ s¾p xÕp l¹i c¸c sè h¹ng cïng bËc : 
 aoxn

 + a1xn-1
 + a2xn-2

 +...+ an = (x2 - sx + p)( boxn-2
 + b1xn-3

 + b2xn-4
 +...+ bn-2) 

 
Sè h¹ng bËc  HÖ sè cña Pn(x) HÖ sè cña Q2(x).Pn-2(x) 
xn ao bo 
xn-1 a1 b1 - sbo 
xn-2 a2 b2 - sb1 + pbo 
...... ...... ..... 
xn-k ak bk  - sbk-1 + pbk-2 
x an-1 α - sbn-2 + pbn-3 
xo an β + pbn-2 

  
Nh- vËy :  bo = a o        (1) 
   b1 = a1 + sbo    
   b2 = a2 + sb1 - pbo 
   .................. 
   bk = ak + sbk-1 - pbk-2 
   α = an-1 + sbn-2 - pbn-3 
   β = an - pbn-2 

 
Chóng ta nhËn thÊy r»ng α ®-îc tÝnh to¸n xuÊt ph¸t tõ cïng mét c«ng thøc truy håi 

nh- c¸c hÖ sè bk vµ t-¬ng øng víi hÖ sè bn-1 
   bn-1 = an-1 + sbn-2 - pbn-3 = α 
HÖ sè bn lµ : 
   bn = an + sbn-1 - pbn-2 = sbn-1 + β 
vµ cuèi cïng : 
   R1(x) = αx + β = bn-1(x - s) + bn 
 Ngoµi ra c¸c hÖ sè bi phô thuéc vµo s vµ p  vµ b©y giê chóng ta cÇn ph¶i t×m c¸c 
gi¸ trÞ ®Æc biÖt s* vµ p* ®Ó cho bn-1 vµ bn triÖt tiªu.Khi ®ã r1(x) = 0 vµ nghiÖm cña tam 
thøc x2 - s*x + p*x sÏ lµ nghiÖm cña ®a thøc Pn(x).Ta biÕt r»ng bn-1 vµ bn lµ hµm cña s vµ 
p : 
   bn-1 = f(s,p) 
   bn = g(s,p) 
ViÖc t×m s* vµ p*

 ®-a ®Õn viÖc gi¶i hÖ ph-¬ng tr×nh phi tuyÕn: 
   

⎩⎨
⎧

=
=

0)p,s(g
0)p,s(f  

Ph-¬ng tr×nh nµy cã thÓ gi¶i dÔ dµng nhê ph-¬ng ph¸p Newton.ThËt vËy víi mét 
ph-¬ng tr×nh phi tuyÕn ta cã c«ng thøc lÆp : 
   xi+1 = xi - f(xi)/f'(xi)  
hay   f'(xi)(xi+1 - xi) = -f(xi) 
Víi mét hÖ cã hai ph-¬ng tr×nh,c«ng thøc lÆp trë thµnh: 
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   J(Xi)(Xi+1 - Xi) = -F(Xi) 
víi    Xi = { si,pi}T vµ  Xi+1 = { si+1,pi+1}T

 
   

)p,s(g
)p,s(f

)X(F
ii

ii

i =
  

   
iJ X

f
s

f
p

g
s

g
p

( )=

∂
∂

∂
∂

∂
∂

∂
∂

 

Quan hÖ : J(Xi)∆X = -F(Xi) víi ∆X = {si+1 - si,pi+1 - pi}T t-¬ng øng víi mét hÖ ph-¬ng tr×nh 
tuyÕn tÝnh hai Èn sè ∆s = si+1 - si  vµ  ∆p = pi+1 - pi : 

   
∂
∂

∂
∂

∂
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∂
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Theo c«ng thøc Cramer ta cã : 

   ∆s

f
g

p
g

f

p
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   ∆p
g

f

s
f

g

s=
− +

∂
∂

∂
∂

δ
 

   δ
∂
∂

∂
∂

∂
∂

∂
∂

= −
f

s

g

p

f

p

g

s
 

§Ó dïng ®-îc c«ng thøc nµy ta cÇn tÝnh ®-îc c¸c ®¹o hµm ∂
∂
f

s
, ∂
∂

f

p
, ∂
∂
g

s
, ∂
∂
g

p
.C¸c ®¹o hµm 

nµy ®-îc tÝnh theo c«ng thøc truy håi. 
Do bo = ao nªn  
    ob

s
∂
∂

=0
       

ob
p
∂
∂

=0
 

b1 = a1 + sbo  nªn  1∂
∂
b
s bo=

  
1 0

∂
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b
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b2 = a2 + sb1- pbo nªn   2 2 1∂
∂

∂
∂

∂
∂

∂
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s
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s
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MÆt kh¸c :   2 0
∂
∂
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 opb
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b3 = a3 + sb2- pb1 nªn  
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2
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NÕu chóng ta ®Æt  : 
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b
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∂
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th× :    co = bo       (2) 
    c1 = b1 + sbo = b1 + sco 
    c2 = b2 + sc1 - pco 
    .................... 
    ck = bk + sck-1 - pck-2 
    cn-1 = bn-1 + scn-2 - pcn-3 
 
Nh- vËy c¸c hÖ sè còng ®-îc tÝnh theo c¸ch nh- c¸c hÖ sè bk.Cuèi cïng víi f = bn-1 vµ g = bn 
ta ®-îc:  

2n1n3n2n c
s

f
c

s

f
c

s

f
c

s

f
−−−− =

∂
∂

=
∂
∂

=
∂
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=
∂
∂  

2
2n3n1n

3nn2n1n
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−−−

−−−

−

−
=∆       (3) 

2
2n3n1n

2nn1n1n
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−−−

−−−

−

−
=∆       (4) 

 
 Sau khi ph©n tÝch xong Pn(x) ta tiÕp tôc ph©n tÝch Pn-2(x)  theo ph-¬ng ph¸p trªn 
C¸c b-íc tÝnh to¸n gåm : 
 - Chän c¸c gi¸ trÞ ban ®Çu bÊt k× s0 vµ p0 
 - TÝnh c¸c gi¸ trÞ bo,..,bn theo (1) 
 - TÝnh c¸c gi¸ trÞ co,...,cn theo (2) 
 - TÝnh ∆so vµ ∆po theo (3) vµ (4) 
 - TÝnh s1 = s0 + ∆so vµ p1 = po+ ∆po 
 - LÆp l¹i b-íc 1 cho ®Õn khi pi+1 = pi = p vµ si+1 = si = s 
 - Gi¶i ph-¬ng tr×nh x2 - sx + p ®Ó t×m 2 nghiÖm cña ®a thøc 

- B¾t ®Çu qu¸ tr×nh trªn cho ®a thøc Pn-2(x) 
VÝ dô : T×m nghiÖm cña ®a thøc  P4(x) = x4 - 1.1x3 + 2.3x2 + 0.5x2 + 3.3. 
Víi lÇn lÆp ban ®Çu ta chän s = -1 vµ p =1,nghÜa lµ tam thøc cã d¹ng x2 + x + 1 
  a0  a1  a2  a3  a4 
  1  -1.1  2.3  0.5  3.3 
          sbi   -1  2.1  -3.4  0.8 
         -pbi-1     -1  2.1  -3.4 
          bi 1  -2.1  3.4  -0.8 = bn-1 0.7=bn 
          sbi   -1.0  3.1  -5.5 
         -pbi-1     -1.0  3.1 
 ci 1  -3.1  5.5  -3.2 

  11.0

5.52.3
1.35.5

5.57.0
1.38.0

s =

−
−

−
−

=∆   

 

06.0

5.52.3
1.35.5

7.02.3
8.05.5

p =

−
−

−
=∆  
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s* = -1 + 0.11 = -0.89 
p* = 1 + 0.06 = 1.06 

TiÕp tôc lÆp lÇn 2 víi s1 = s*  vµ p1 = p* ta cã : 
a0  a1  a2  a3  a4 

  1  -1.1  2.3  0.5  3.3 
          sbi   -0.89  1.77  -2.68  0.06 
         -pbi-1     -1.06  2.11  -3.17 
          bi 1  -1.99  3.01  -0.07 = bn-1 0.17=bn 
          sbi   -0.89  2.56  -4.01 
         -pbi-1     -1.0    3.1 
 ci 1  -2.88  4.51  -1.03 
 

01.0

51.403.1
88.251.4

5.57.0
88.207.0

s −=

−
−

−
−

=∆  

 

04.0

51.403.1
88.251.4

17.003.1
07.051.4

p =

−
−
−−

=∆  

 
s* = -0.89 - 0.01 = -0.9 
p* = 1.06 + 0.04 = 1.1 

Nh- vËy   P4(x) = (x2+0.9x+1.1)(x2 + 2x+3) 
Ch-¬ng tr×nh sau ¸p dông lÝ thuyÕt võa nªu ®Ó t×m nghiÖm cña ®a thøc. 
 
Ch−¬ng tr×nh 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]; 
 int i,n,v; 
 float s,e1,t,p,q,r,p1,q1; 
 
 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--) 
   { 
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  printf("a[%d] = ",n-i); 
  scanf("%f",&a[i]); 
   } 
 printf("\n"); 
 e1=0.0001; 
 if (n<=2) 
   if (n==1) 
  { 
    printf("Nghiem cua he\n"); 
    printf("%.8f",(a[0]/(-a[1]))); 
    getch(); 
    exit(1); 
  } 
 do 
   { 
  v=0; 
  p=1; 
  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;i>=0;i--) 
     { 
    b[i]=b[i+2]*q+b[i+1]*p+a[i]; 
    c[i]=c[i+2]*q+c[i+1]*p+b[i]; 
     } 
   r=c[2]*c[2]-c[1]*c[3]; 
   p1=p-(b[1]*c[2]-b[0]*c[3])/r; 
   q1=q-(b[0]*c[2]-b[1]*c[1])/r; 
   if ((fabs(b[0])<e1)&&(fabs(b[1])<e1)) 
     goto tt; 
   v=v+1; 
   p=p1; 
   q=q1; 
    } 
  while (v<=40); 
  if(v>40) 
    { 
   printf("Khong hoi tu sau 40 lan lap"); 
   getch(); 
   exit(1); 
    } 
  tt:s=p1/2; 
  t=p1*p1+4*q1; 
  if(t<0) 
    { 
   printf("Nghiem phuc\n"); 
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   printf("%.8f+%.8fj\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 (i=2;i<=n;i++) 
    a[i-2]=b[i]; 
    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"); 
   } 
 else 
   { 
  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(); 
  } 
 
 Dïng ch-¬ng tr×nh trªn ®Ó x¸c ®Þnh nghiÖm cña ®a thøc : 
  x6 - 2x5 - 4x4 + 13x3 - 24x2 + 18x - 4 = 0 
ta nhËn ®-îc c¸c nghiÖm : 
  x1 =  2.61903399 
  x2 = -2.73205081 
  x3 =  0.732050755 
  x4 = 0.381966055 
  x5 = 0.500011056 + i*1.3228881 
  x6 = 0.500011056 - i*1.3228881 
 

§11.HÖ ph−¬ng tr×nh phi tuyÕn 
 

 Ph-¬ng ph¸p Newton cã thÓ ®-îc tæng qu¸t ho¸ ®Ó gi¶i hÖ ph-¬ng tr×nh phi tuyÕn 
d¹ng : 
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⎪
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0)x,...,x,x,x(f
...............................

0)x,...,x,x,x(f
0)x,...,x,x,x(f
0)x,...,x,x,x(f

2321n

23213

23212

23211  

hay viÕt gän h¬n d-íi d¹ng : 
   F(X) = 0 
Trong ®ã :   X = (x1,x2,x3,.....,xn) 
 Víi mét ph-¬ng tr×nh mét biÕn,c«ng thøc Newton lµ : 
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hay :   f'(xi).∆x = -f(xi) 
víi   ∆x = xi+1 - xi 
§èi víi  hÖ,c«ng thøc lÆp lµ : 
                J(Xi)∆x = -F(Xi) 
Trong ®ã J(Xi) lµ to¸n tö Jacobi.Nã lµ mét ma trËn bËc n ( n - t-¬ng øng víi sè thµnh phÇn 
trong vect¬ X) cã d¹ng : 
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vµ    ∆X = Xi+1 - Xi 
 Ph-¬ng ph¸p Newton tuyÕn tÝnh ho¸ hÖ vµ nh- vËy víi mçi b-íc lÆp cÇn gi¶i mét 
hÖ ph-¬ng tr×nh tuyÕn tÝnh (mµ biÕn lµ ∆xi) x¸c ®Þnh bëi c«ng thøc lÆp cho tíi khi 
vect¬ X(x1,x2,x3,.....,xn) gÇn víi nghiÖm. 
 D-íi ®©y lµ ch-¬ng tr×nh gi¶i hÖ ph-¬ng tr×nh phi tuyÕn  
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Ma trËn ®¹o hµm riªng J(xi)lµ : 
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Ma trËn nµy ®-îc ch-¬ng tr×nh ®äc vµo nhê thñ tôc doc.Trong thñ tôc nµy,c¸c hÖ sè a[i,5] 
lµ c¸c hµm fi(x).Vect¬ nghiÖm ban ®Çu ®-îc chän lµ { 0,-1,-1,1}T.KÕt qu¶ tÝnh cho ta : x 
= {0.01328676,-1.94647929,-1.12499779,8.05819031 }T víi ®é chÝnh x¸c 0.000001.Vect¬ 
sè d- r = { 0.00000536,-0.00000011,-0.00000001,-0.00000006}T. 
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Ch−¬ng tr×nh 8-11 
 
//giai he pt phi tuyen 
#include <conio.h> 
#include <stdio.h> 
#include <math.h> 
#include <stdlib.h> 
#define n  4 
 
float a[n+1][n+2]; 
float x[n+1],y[n+1]; 
int i,j,k,l,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] = ",i); 
  scanf("%f",&x[i]); 
   } 
 e=1e-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; 
     l=i; 
      } 
     } 
   for (j=k;j<=n+1;j++) 
     { 
    s=a[k][j]; 
    a[k][j]=a[l][j]; 
    a[l][j]=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"); 
     goto 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=a[i][k]/a[k][k]; 
    a[i][k]=0; 
    for (j=k+1;j<=n+1;j++) 
     a[i][j]=a[i][j]-s*a[k][j]; 
     } 
   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][j]*y[j]; 
    if (a[i][i]==0) 
      { 
     printf("Cac phan tu duong cheo cua ma tran bang 
khong\n"); 
     goto mot; 
      } 
    y[i]=s/a[i][i]; 
     } 
    } 
  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[i]=x[i]-y[i]; 
  printf("\n"); 
   } 
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 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[i]-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"); 
 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]=x[1]*x[1]*x[1]-x[2]*x[2]*x[2]-3*x[1]*x[2]*x[4]-8; 
 
 a[2][1]=1; 
 a[2][2]=1; 
 a[2][3]=1; 
 a[2][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; 
 
  } 
 


