CHUONG 11 : NOI SUY VA XAP Xi HAM

§1.NOI SUY LAGRANGE

Trong thuc t&€ nhi€u khi phai phuc héi mot ham y = f(x) tai moi gid tri x trong mot
doan [ a,b | nao d6 ma chi bi€t mot s6 nhat dinh cdc gi tri chia ham tai mot s6 di€ém cho
trude.Cac gid tri nay duge cung cap qua thuc nghiém hay tinh todn.Vi vay ndy sinh vén dé
todn hoc 1a trén doan a < x < b cho mot loat cdc diém x; (i= 0,1,2..) va tai cdc diém x; nay

gia tri cia ham la y, = f(x,) da biét.Bay gio ta can tim da thiic :

P (x)=ax"+ax"" +...+a,_,X +a,

sao cho P,(x,) = f(x;) = y;.Pa thic P,(x) duoc goi 1a da thitc noi suy ctia ham y = f(x).Ta chon
da thitc d€ noi suy ham y = f(x) vi da thiic 12 loai ham don gian,luon c6 dao ham va nguyén

ham.Viéc tinh gia tri cua n6 theo thuat todn Horner ciing don gian.
Bay gid ta xay dung da thic noi suy kiéu Lagrange.Goi L, 1a da thiic :
(X=Xg)e (X=X )X =Xy (X=X ,)

RO rang 1a L;(x) 1a mot da thitc bac n va :
1 =
Li(x)) = 0 i
Ta goi da thic nay la da thiic Lagrange co ban.
Bay gio ta xét biéu thic :
P.(x) :g;,f(X;)Li(X)

(X5 = X)Xy =X (X = X)X — X))

Ta thay P,(x) 1a mot da thic bac n vi cdc L(x) 1a cdc da thdc bac n va thoa man diéu

kién P,(x;) = f(x;) = y;.Ta goi no 1a da thuc ndi suy Lagrange.

Véin =1 taco bang

X|X0 X
y | Yo Wi

Da thiic nodi suy sé 1a :
P, (x) = yLo(x) + y Ly (%)

X —X X —X
Xo — X4 X1 = Xp
X —X X —X
A _ 1 0
nen P, (x) =y, ty,
Xo =X X1 —Xp

Nhu vay P,(x) 1a mdt da thic bac nhat doi véi x
Véin =2 taco bang

y | Y% wnoow
Da thiic nodi suy sé 1a :

P,(x) = y,Lo(x) + y,Li(x)) + y,L,(x,)
X=x)(X=X,)
(Xg =X (X9 =X3)
L= (X=Xg)(X—X,)

1 (X =X0)(X —X5)

0:
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(X —Xp)(X—X;)

(X5 =Xo)(Xy —X)

2:

Nhu vay P,(x) 1a mot da thic bac hai d6i véi x
Trén co s& thuat toan trén ta ¢6 chuong trinh tim da thic ndi suy cia mot ham khi
cho trudc céc diém va sau d6 tinh tri s6 cia né tai mot gia tri nao d6 nhu sau :

Chuong trinh 11-1

#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 21

int maxkq,n;
float x[max],y[max],a[max],xx[max],yy[max];
float x0,p0;

void main()
{
int 1,k;
char ok ;

void vaosolieu(void);
float lagrange(int,float [],float [],float);
void inkq(void);

clrscr();

printf("%24cNOI SUY DA THUC LAGRANGEW",');

vaosolieu();

k=0;

ok='c';

while (ok=='c")

{

printf("Tinh gia tri cua y voi x la x0 =");
scanf("%f",&x0);
pO=lagrange(n,x,y,x0);
printf("Gia tri cua y = %15.5f\n",p0);
printf("\n");
k=k+1;
maxkqg=k;
xx[k]=x0;
yylk]=p0;
flushall();
printf("Tinh tiep khong(c/k)?");
scanf("%c",&0k);

inkq();
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}

void vaosolieu()
{
int 1,t;
char ok;

printf("\n");
printf("Ham y = f(x)\n");
printf("So cap (x,y) nhieu nhat la max = 20\n");
printf("So diem da cho truoc n =");
scanf("%d",&n);
for (i=1;i<=n;i++)
{
printf("x[%d] = ",i);
scanf("%f",&x[i]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
}
printf("\n");
printf(" SO LIEU BAN VUA NHAP\n");
printf(" X y\n");
for (i=1;i<=n;i++)
printf("%8.4f %8.4f\n" x[i],y[i]);
ok="";
t=1;
flushall();
while (t)
{
printf("\nCo sua so lieu khong(c/k):?");
scanf("%c",&0k);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&i);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;

}

float lagrange(int n,float x[max],float y[max],float x0)

{

int 1,k;
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float gO0;

p0=0.0;
for (k=1;k<=n;k++)
{
g0=1.0;
for (i=1;i<=n;i++)
if (i!=k)
g0=g0*(x0-x[i])/(x[k]-x[i]);
pO=p0+y[k]*g0;

}
return(p0);
}
void inkq()
{
int1i,j,k;
printf("\n");
printf("%24cBANG SO LIEUw",'");
printf("%18cx %24cy\n"," ', ");
for (i=1;i<=n;i++)
printf("%20.4f %25.4f\n" x[i],y[i]);
printf("\n");
printf("%24cKET QUA TINH TOAN\n",'");
printf("%14cx %10cy\n"," ', ");
for (k=1;k<=maxkq;k++)
printf("%15.5f %15.5f\n" xx[k],yy[k]);
getch();
}

Gia str ta ¢6 bang cac gia tri x,y :

x JO| 3 | 2] 2
y |0 [375] 10 | 2

~

~

vay theo chuong trinh tai x = 2.5y =-3.3549.
§2.NOI SUY NEWTON

Bay gio ta xét mot cach khdc dé xay dung da thic noi suy goi 12 phuong phdp
Newton.Trudc hét ts dua vao mot khai niém méi 1a ti hiéu
Gia sir ham y = y(x) ¢6 gia tri cho trong bang sau :

X | X9 Xy X Xp-1 X,
Y | Yo Vi Y2 . Yu1 Ya

Ti hiéu cap 1 cua y tai x;,x;1a :
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Yi—Y;
Ti hiéu cap hai cta y tai x;,x;,x, 1a :
y[Xi,Xj]—y[Xj,Xk]

X =Xk

y[xi’Xj]:

y[xiaxjaxk] =
V.V.
Vé6i y(x) = P,(x) 1a mot da thic bac n thi ti hiéu cép 1 tai x,x, :
Pn (X) - Pn (XO )

P [x,xo]=

la mot da thitc bac (n-1).Ti hiéu cap 2 tai X,X,X; :
P.[X,xq]=P,[X(,X;]

P [x,Xg.X;]=
X —X,
la mot da thic bac (n-2) v.v va téi ti hiéu cép (n+1) thi :
P.[ x,x,,...x,] = 0
Tir cac dinh nghia ti hiéu ta suy ra :
Pn(x) = Pn(XO) + ( X- XO)Pn[X’Xo]
P[x,Xo] = Py[Xo,X] + (X- Xp) P[X,X,,X,]
Pn[X’XO’Xl] = Pn[XO’XlaXZ] + ( X- X2) Pn[X’Xo’XI’XZ]
P [X,Xo, X0 1] = Po[Xg,X 505X, ] + ( X- X,,) Po[X,Xo,.,X,]

Do P,[ x,x,,..,x,] = O nén tir do ta co :

Pn(X) = Pn(XO) + (X B XO)Pn[Xoaxl] + (X - XO)(X B Xl)Pn[XO7Xl’X2] +...
+(X - XO)‘ . '(X - Xn—l)Pn[XO7- . -’Xn]

Néu P,(x) 1a da thic noi suy cua ham y=f(x) thi :

P.(x)=1f(x))=y;v611=0+n

Do d6 cac ti hiéu tir cdp 1 dén cdp n cua P, va cua y 1a tring nhau va nhu vay ta c6 :

P.(X) = yo + (X - X)y[Xp,X;] + (X - Xp)(X - X))y [Xg,X1,X,] +..+

(X = X)(X = Xp).ee(X = X))V [ X5 X, ]

DPa thic nay goi l1a da thiic noi suy Newton ti€n xudt phat tir nit x, cia ham y =
f(x).Ngoai da thic ti€n con c6 da thic noi suy Newton 1bi xudt phat tir diém x, c6 dang nhu
sau :

P.(X) =y, + (X - X)y[Xp, X, 1] + (X - X)X - X )Y [Xp X 15X00] +.F

(% = X)(% = X 1)oe (X = XY [XpresXo]
Truong hop cac nit cach déu thi x; = X, +ih v6i i = 0,1,..,n.Ta goi sai phan tié€n cap 1
taiila:
,AYi =Yir1 Vi
va sai phan ti€n cap hai tai i :
A’y; = AAY) = Yia - 2¥i1 + i
va sai phan ti€n capnla:
Ay, = A(A™y;)
Khi d6 ta c6 :

Ay,
y[XO’Xl] - h

Ay,
2h’

y[xo’xl’xz] =
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Y[XgeX, ]

__Ay,
(n'h")

Bay gio dat x = X, + ht trong da thitc Newton tién ta duoc :

P.(x,+ht) =y +tAy +

t(t—1)
2!

AZ Y, e

=1)..(t-n+1
Donsl)

n!

0

thi ta nhan duoc da thiic Newton ti€n xuét phat tir x,, trong trudng hop niit cdch déu.Véin =1

taco:

P, (x¢+ht) =y, + Ay,
Voéin=2tacd:

P.(x,*ht) =y, +tAy, +

t(t—1)
2

2

AY,

Mot cach tuong tu ta c6 khii niém cé4c sai phan lui tai i :
VYyi=Yi- Vil
V2, = V(Vy) =i - 2yi1 + Yin

Viy = V(V™ly)
va da thitc noi suy Newton 1di khi céc diém noi suy cdch déu :

t(t+1)

Vi du : Cho ham nhu bang sau :

Ta tinh gia tri ctia ham tai 0.14 bang da thdc ndi suy Newton vi cdc moc cach déu

C ttrD(ten-1)
Pn(xn+ht) =yn+tVyn+ o \V4 y, -t ol \V4 Y,
x| o1 0.2 0.3 0.4

y | 0.09983 0.19867 0.29552 0.38942

h = 0.1.Ta c6 bang sai phan sau :

i X y Ay A’y Ay
0 0.1 | 0.09983
0.09884
1 0.2 | 0.19867 _
0.00199
0.09685 -0.00096
2 03 | 0.29552 _
0.00295
0.09390
3 0.4 | 038942

Ta dung cong thitc Newton tién véi diém goc 1a x, = 0.1.h = 0.1.Vé6i x = 0.14 ta c6

0.14=0.1+0.1tnént=0.4 vakétquala:

P(0.1+0.1t) =0.09983+ t.0.099884+ 70.00199—

t(t—1)

trinh ndi suy Newton nhu sau :

Chuong trinh 11-2

tt—-1D(t-2)
3

0.00096=0.1395433¢Chuong
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//Noi suy Newton
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 11

void main()

{

int i,j,k,n,t;

float afmax],b[max],x[max],y[max];
char ok;

float x0,p;

clrscr();

printf("So diem da chon =");
scanf("%d",&n);

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

{
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
}

printf("%10cBANG SO LIEUwn","");

printf("%8cx%30cy\n",'",' );

for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);

ok="";

t=0;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c" ,&o0k);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}
a[1]=y[1];

for (j=1;j<=n-1;j++)
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for (i=1;i<=n-j;i++)
ylil=(y[i+1]-y[iD/(x[i+j]-x[1]);
} a[j+1]=y[1];
b[n]=a[n];
for (k=n-1;k>=1;k--)
{
for (j=n-1;j>=1;j--)
bljl=aljl ;
for (i=n-1;i>=k;i--)
a[i]=ali]-b[i+1]*x[k];
}
for (i=n;i>=1;i--)
printf("He so bac %d la :%8.4f\n" i-1,a[i]);
printf("\n");
k=0;
ok='c';
flushall();
while (ok=='c")
{
printf("Tinh gia tri cuay tai x =");
scanf("%f",&x0);
p=0;
for (k=n;k>=1;k--)
p=p*x0+a[k];
printf(""Tri so noi suy tai x0 = %4.2f 1a : %10.5f\n",x0,p);
getch();
printf("Ban co muon tinh tiep cac diem khac khong(c/k)");
do
scanf("%c",&o0k);
while ((ok!="c")&&(ok!='k"));

Dung chuong trinh nay noi suy cac gia tri cho trong bang sau

0.2 0.4 0.6 0.8 1.0
1 1.2214027 | 1.4918247 | 1.8221188 | 2.2255409 | 2.7182818
6 3 3

ta c6 cac hé so cua da thac noi suy : 0.0139(bac 5),0.0349(bac 4),0.1704(bac3),0.4991(bac
2),1.0001(bac 1) va 1.0000(bac 0).

§3.NOI SUY AITKEN

Mot dang khéc cua da thiic ndi suy duge xdc dinh bang thuat todn Aitken.Gia su ta ¢
n diém da cho ctia ham f(x).Nhu vay qua hai di€ém x, va x, ta ¢6 da thitc noi suy Lagrange
cta ham f(x) dugc viét dudi dang :
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Yo Xo—X

X —
P, (x) = Yi 1
X1 =Xp
la mot da thic bac 1 :
X —X X—X
Py (X) =y, —+y, 0

.Khi x = x, thi :

Yo Xo =Xy

Y1 X1 7%
PpxXg)=——=Y,
X1 —Xp
Khi x = x, thi:
Yo Xo %4
yi X=X
Ppx))=————=y,
X1 —Xp

Da thic ngi suy Lagrange cta f(x) qua 3 diém x,,X;,X, ¢6 dang :
P,(x) x,-x

Pp1p (x) =
X2 =X
va la mot da thic bac 2:
X=x))(X=X,) (X =Xp)(X—=X,) (X =Xp)(X—X;)
Py, (x) =y + +y
o (o =X (X =X5) (X = X)X =X)L (Xy = X)Xy —X)

Khi x = x, thi :

Yo Xo7Xo

Poin(x9) = =Yo
Xy =Xy
Khi x = x, thi:
Y1 Xo =X
Yy, X, —X
P012(X1):#:}’1
Xy =Xy

Khi x = x, thi:
Py (X2)  Xo—X,
Yo Xy =Xy

Ppp (X)) = - —x =Y
2 —Xo

Téng quét da thitc noi suy Lagrange qua n diém 12 :
Por.n(X) Xg =X
P, x) x,-Xx

P012..n (X) =

Nhu vay ta c6 thé dung phép lap dé xac dinh lan luot cdc da thitc Lagrange.So d6 tinh
toan nhu vay goi la so do Neville-Aitken.
Vi du : Cho cdc cap diém (0,0.4),(1.4,1.5),(2.6,1.8),(3.9,2.6),tinh y tai x=2
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Yo Xg—X ‘0.4 -2 ‘
- 1.5 -0.6
P, (x)= 2 T ~1.97143
X; =X 1.4-
Y, X, —X ‘1.5 —0.6‘
X, — X 1.8 0.6
py(x)=22 270 ~1.65
Py (X) X, —X ‘1.97143 —2‘
P - 1.65 0.6
Py;p (x) = EISS Tnk =1.7242
X, =X, 26-0
X, —X 26 1.9
()= B TH —1.4308
P (x) x;—X 1.4308 1.9
Py (x) = 23X X3 = 3914 =1.5974
3_ 1 . — 1.
Py, (X) X, —X ‘1.7242 -2
P,.(Xx) x,—-X 1.5974 19
P () = LB Ko TX] = 1.6592

X3 —Xq 3.9-0
Chuong trinh dugc viét nhu sau

Chuong trinh 11-3

//Noi suy Aitken
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 11

void main()
{
float x[max],y[max],yd[max];
float x1;
int j,k,n,nl;

clrscr();
printf("Cho so diem dacon =");
scanf("%d",&nl);
n=nl-1;
for (k=0;k<=n;k++)
{
printf("x[%d] = "k+1);
scanf("%f",&x[k]);
printf("y[%d] = "k+1);
scanf("%t",&y[k]);
}

printf("Cho diem can tinh gia tri cua ham x1 =");
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scanf("%f",&x1);
for (k=0;k<=n-1;k++)
{
yd[k]=(y[k]*(x1-x[k+1])-y[k+1]*(x1-x[k]))/(x[k]-x[k+1]);
if (k!=0)
for (j=k-1;j>=0;j--)
} yd[jl=(yd[jI*(x1-x[k+1]-yd[j+11*(x1-x[jD)/(x[j]-x[k+11]);

printf("Gia tri ham tai x = %6.3f lay = %8.4f\n",x1,yd[0]);
getch();

Dung chuong trinh nay dé noi suy céc cap so (1,3),(2,5),(3,7),(4,9) va (5,11) tai x =
25tacdy=6.

§4.XAP Xi HAM BANG PHUONG PHAP BINH PHUONG BE NHAT

Trong cac muc trudce ta da noi suy gia tri cia ham.Bai toan dé 1a cho mot ham duéi
dang bang s6 va phai tim gia tri ciia hAm tai mot gid tri clia d6i s6 khong nam trong bang.
Trong thuc t€,bén canh bai toan ndi suy ta con gap mot dang bai toan khac.Dé 1a tim
cong thic thuc nghiém clia mot hAm.Noi dung bai todn 1a tir mot loat cdc diém cho trudc (c6
thé 1a cdc gid tri cuia mot phép do nao d6) ta phai tim mot ham xap xi cdc gid tri da cho.Ta s&
diing phuong phap binh phuong t6i thi€éu dé giai bai todn.Gia sit c6 mau quan sat (x,,y; ) cla
ham y = f(x).Ta chon ham f(x) c6 dang :
f(x) = ayfy(x) + a,f;(x) + a,f,(x)... (1)
Trong d6 cac ham fy(x),f;(x),f5(x) v.v.]a (m+1) ham doc lap tuyén tinh ma ta c6 thé chon tuy
y va cac hé so0 a; 1a tham so chua bi€t ma ta phai xac dinh dua vao hé ham da chon va céac
diém quan sét.Sai so gitta tri do duogc va tri tinh theo (1) 1a :
e =y, - f(xp) ()
Sai s6 nay c6 thé am hay duong tuy timg gid tri cia y;.Khi dung phuong phdp binh phuong
bé nhét ta xét binh phuong cla sai s6 tai mot di€m :

ef =[y; —fex)J 3)
V6i n di€ém tong binh phuong clia sai s6 s& 12 :

S= Ze? = Z{Yi - [aOfO(Xi) +af () -t anfn(xi)]}2
i=1 i=1

R& rang S 1a ham cta cdc gia tri can tim a;.va ching ta s€ chon cdc a; sao cho S dat gid tri

. ~ N 7z N S 9 N A ~ 7 7 b R
min,nghia la cic dao ham a—phal bang khong.Ta s€ xét c4c truong hgp cu the.
1.Ham xdp x1 c6 dang da thirc : Trong trudng hop téng quat ta chon hé ham x4p xi 1a mot
da thic,nghia Ia :
f(x) = ay + a,x + a,x> +...+ a, X"
Vayham Sla:

Theo diéu kién dao ham j—s _ 0ta nhan duoc hé phuong trinh:
a.

1
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n n n
m m—1 _

i=1 i=1 i=1

n | n n n
m+ m _

i=1 i=1 i=1 i=1

N 2 N 1 C 2 N 2
m+ m+ _

i=1 i=1 i=1 i=1

. 3 c 2 c 3 3 3
m+ m+ _
i=1 i=1 i=l1 i=1

n ) n ) 1 n n
m m— m __ m
i=l1 i=l1 i=l1 i=l1

Pay 1a mot hé phuong trinh tuyén tinh.Giai né ta nhan dugc cac gia tri a.Sau day la
chuong trinh viét theo thuat toan trén.

Chuong trinh 11-4

/[Xap xi da thuc
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#define max 11

void main()
{
int 1,j,k,m,n,p,kp,t;
float afmax],x[max],y[max],y1[max];
float blmax][max];
char ok;
float s,sx,s1,c,d;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");

printf("Cho bac cua da thuc xap xim =");
scanf("%d",&m);

printf("So diem da chon =");

scanf("%d",&n);

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

{
printf("x[%d] = ",i);
scanf("%f" ,&x[i]);
printf("y[%d] = ",i);
scanf("%f",&y[i]);
}
x[0]=1;

printf("\n");
printf("%4cBANG SO LIEU\n",' );
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printf("%8cx%30cy\n",'",' );
for (i=1;i<=n;i++)
printf("%4c%8.4t%20c%8.4f\n",' ' x[i]," ,y[i]);
ok="";
t=1;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&0k);
if (toupper(ok)=='C")

{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f" ,&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}
//for (i=0;i<=n;i++)
//a[i]=0.0;

printf("\n");

printf("CAC GIA TRI DA CHO");

printf("\n");

printf("X =");

for (i=1;i<=n;i++)
printf("%c%8.3f",' ', x[i]);

printf("\n");

printf("Y =");

for (i=1;i<=n;i++)
printf("%c%8.3f",' ",y[i]);

printf("\n");

for (p=0;p<=m;p++)

{
y1[p]=0.0;
for (i=1;i<=n;i++)
{
sx=1.0;
for (j=1;j<=p;j++)
sx*=x[1];
yl[pl+=yl[i]*sx;
}
}

for (p=0;p<=m;p++)
for (k=0;k<=m;k++)
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{
kp=k+p;
b[p][k]=0.0;
for (i=1;i<=n;i++)

{
sx=1.0;
for (j=15j<=kp;j++)
sx*=x[il;
b[pl[k]+=sx;
}
}
for (i=0;i<=m-1;i++)
{
c=1.0/b[i][i];
for (k=i+1;k<=m;k++)
{
d=b[i][k];
for (j=i+1;j<=m;j++)
blk][jI-=bli][jl*c*d;
y1[k]-=y1[i]*c*d;
b[i][k]*=c;
}
y1[i]*=c;
}

y1[m]/=b[m][m];
for (i=m-1;1>=0;i--)
for (j=i+1;j<=m;j++)
yI[il-=bLlGT*y 1 [jl;
printf("\n");
printf("CAC HE SO CUA DA THUC CAN TIM");
printf("\n");
for (1=0;i<=m;i++)
printf("a[%d] = %10.5f\n",i,y1[i]);
getch();
}

Vi cac gia tri X,y do dugc theo bang

x| 7 8 9 10 11 12 13
y| 74 | 84 | 91 9,4 9,5 9,5 9,4

ta c6 n =7 va chon m = 2 va tinh duoc theo chuong trinh cac hé so :
a,=-0.111905 ; a, = 2.545238 ; a, = -4.857143
va ham xap xi s& 1a : f(x) =-0.111905 + 2.545238x -4.857143x>

2.Ham dang Ae®™ : Khi cdc s6 lieu thé hién mot su bign déi don diéu ta dung ham x4p xi 1a
y = Ae®.Lay logarit hai v€ ta c6 :
Iny = InA + cxIne
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Theo diéu kién dao ham %5 =0ta c6 hé¢ phuong trinh :

0a,

ci“xi +nlnA :ilnyi
i=1 i=1

cznlxiz +1nAi:xi = ixi Iny;
i=1 i=1 i=1

Giai hé phuong trinh nay ta c6 cic hé s6 A vac:

Chuong trinh 11-5

//Xxap_xi_e_mu;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define max 11
void main()

{

nt 1,n,t;

float x[max],y[max];
char ok;

float a,b,c,d,e,f,d1,d2,d3;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");

printf("So diem da chon =");

scanf("%d",&n);

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

{
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ".i);
scanf("%f",&yl[i]);
}
x[0]=1.0;

printf("%4cBANG SO LIEUW",' );
printf("%8cx%30cy\n",' ",' ");
for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[1],' y[1]);
ok='";
t=1;
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&ok);
if (toupper(ok)=='C")
{
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printf("Chi so cua phan tu can suai=");

scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f" ,&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
}
if (toupper(ok)!='C")
t=0;
}
printf("CAC GIA TRI DA CHO");
printf("\n");
printf("X =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ' x[i]);
printf("\n");
printf("Y =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ",y[i]);
printf("\n");
a=0.0;
for (i=1;i<=n;i++)
a+=x|1];
b=n;
c=0.0;
for (i=1;i<=n;i++)
c+=log(ylil);
d=0.0;
for (i=1;i<=n;i++)
d+=x[1]*x][1];
e=0.0;
for (i=1;i<=n;i++)
e+=x[i]*log(y[i]);
dl1=a*a-d*Db;
d2=c*a-e*Db;
d3=a*e-c*d;
c=d2/d1;
a=d3/d1;
printf("\n");
printf("He so A = %8.4f" ,exp(a));
printf(" va so mu ¢ = %8.4",c);
printf("\n");
printf(""\nBANG CAC GIA TRI TINH TOAN");

printf('"\n");

printf("%5cx%28cy\n",' ', ");
for (i=1;i<=n;i++)

{
}

printf("%8.4t%21c%8.4f\n" x[i]," ',exp(a)*exp(c*x[i]));
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getch();
}

Vi cac gia tri X,y do dugc theo bang

x| 0 2 4 6 8 10 12

0

y | 128 | 635 | 324 162 76 43 19

ta c6 n = 7 va tinh dugc theo chuong trinh cac hé s6 : A = 1285.44 va ¢ = -0.3476 va ham

xap xi s€ 1a : f(x) = 1285.44

3.Ham dang Ax? : Khi céc s0 liéu thé hién mot su bien déi don diéu ta ciing c6 thé dung

ham x4p xi la y = Ax%.Lay logarit hai vé€ ta c6 :
Iny = InA + glnx
Theo diéu kién dao ham triét tiéu ta c6 hé phuong trinh :

qi“lnxi +nlnA = i:lnyi

i=1 i=1
qZ“ln2 X; + lnAZ“lnxi = Z:lnxi Iny,
i=1 i=1 i=1
Giai hé phuong trinh nay ta c6 cac hé s6 A vaq:

Chuong trinh 11-6

/[Xxap_xi_x_mu;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define max 11

void main()
{
nt 1,n,t;
float x[max],y[max];
char ok;
float a,b,c,d,e,f,d1,d2,d3;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");

printf("\n");

printf("So diem da chon =");

scanf("%d",&n);

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

{

printf("x[%d] = ",1);
scanf("%f",&x[1]);
printf("y[%d] = ",1);
scanf("%t",&y[1]);
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}
x[0]=1.0;
printf("%4cBANG SO LIEU\n",' );
printf("%8cx%30cy\n",'",' );
for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);
ok="";
flushall();
t=1;
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&0k);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[",1,"] =");
scanf("%f" ,&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
}
if (toupper(ok)!='C")
t=0;
}
printf("\n");
printf("\nCAC GIA TRI DA CHO");
printf("\n");
printf("X =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ', x[i]);
printf("\n");
printf("Y =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ",y[i]);
printf("\n");
a=0.0;
for (i=1;i<=n;i++)
a+=log(x[i]);
b=n;
c=0.0;
for (i=1;i<=n;i++)
c+=log(y[i]);
d=0.0;
for (i=1;i<=n;i++)
d+=log(x[i])*log(x[i]);
e=0.;
for (i=1;i<=n;i++)
e+=log(x[i])*log(y[i]);
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dl1=a*a-d*Db;

d2=c*a-e*Db;

d3=a*e-c*d;

c=d2/d1;

a=d3/d1;

printf("\n");

printf("He so A = %8.4f" ,exp(a));
printf(" va so mu q = %8.4f\n",c);
printf("\n");

printf("\nBANG CAC GIA TRI TINH TOAN\n");
printf("%5cx%?27cy\n",' ",' ");

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

{

}
getch();

printf("%8.4t%20c%8.4f\n" x[i]," ',exp(a)*exp(c*log(x[i])));

}

Vi cac gia tri X,y do dugc theo bang

x| 1 2 4 5 6
y | 7.1 | 27.8] 62.1 110 161

ta c6 n = 5 va tinh dugc theo chuong trinh cdc hé s6 : A =7.1641 va q = 1.9531 va ham xap
xi s& 12 : f(x) = 1285.44x 933!

4.Ham luong gidc : Khi quan hé¢ y=f(x) c6 dang tuin hoan ta ding ham x4p xi 1a t6 hop
tuyén tinh cua cac ham sin va cosin dang :

n n
f(x)=a,+ Zai cos(imx) + Z b, sin(iox)
i=l i=1
Dé don gian trude hét ta xét ham chi c6 mot s6 hang sin-cos,nghia Ia :
f(x) =a, +a, cosmx + b, sin wx
Ham S s€ c6 dang :
n
S= Z:[yi —(ay +a, cosmx + b, sin cox)]2

i=l1

Theo diéu kién dao ham triét tiéu ta c6 hé phuong trinh d6i v6i cac hé s6 dang :

n Zcos ®X Zsin ®X a, zy
Zcoscox Z:cos2 ®X Zcoscoxsin(ox [al} = Zycosmx
ZSin X Zcos ®X Sin ®X Z:sin2 () b, Zysin ®X

Do :

n
Z sin“ ox ] Z cos“ mx ]
n 2 n 2

z COS MX SN ®X

n
nén hé phuong trinh ¢6 dang don gian :
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n 0 0 |30 Z y
0 n/2 0 |a, |=|> ycosox
0 0 n/2]b, Z y sin ®x
Giaihé taco:
a, =—— a —gz COs MX b —%Z sin Ox
0 n 1T y 1T y
Trong trudong hop téng quat,mot cdch tuong tu ta ¢6 :
Dy 2 . 2 .
a, =—— a, =— cosimx b, =— sinimx
0 n i n z y i n Z y
Chuong trinh tim cdc hé s6 a; va b; dugc thé hién nhu sau :

Chuong trinh 11-7

//Xxap_xi_sin_cos;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define max 11
#define p1 3.15159

void main()
{
int 1,j,m,n,t;
float x[max],y[max],a[max],b[max];
char ok;
float omg,t1;

clrscr();
printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");
printf("Cho so so hang sin-cos m =");
scanf("%d",&m);
printf("Cho chu ki T=");
scanf("%f",&t1);
printf("So diem da chon =");
scanf("%d",&n);
for (i=1;i<=n;i++)
{
printf("x[%d] = ",1);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t",&y[i]);
}

x[0]=1.0;
printf("%4cBANG SO LIEUW",'");
printf("%8cx%30cy\n","",' ");

for (i=1;i<=n;i++)
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printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);
ok=""

t=1;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c" ,&ok);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}

printf("\nCAC GIA TRI DA CHOW");

printf("\n");

printf(" X Y\n");

for (i=1;i<=n;i++)
printf("%c%8.3f%c%8.3f\n",' ' x[i],' ",y[i]);

printf("\n");
a[0]=0.0;
omg=2%pi/tl;
for (i=1;i<=n;i++)
a[0]+=ylil;
a[0]/=n;
for (j=1;j<=m;j++)
{
a[j]=0.0;
for (i=1;i<=n;i++)
a[jl+=yl[i]*cos(j*omg*x[i]);

a[jl=2%*a[jl/n;

}
for (j=1;j<=m;j++)

{
b[j]=0.0;
for (i=1;i<=n;i++)

b[j]+=y[i]*sin(j*omg*x[i]);

b[j1=2*b[jl/n;

}

printf("\n");
printf("TAN SO GOC OMEGA = %10.5f\n",omg);
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printf("HE SO HANG\n");

printf("a[0] = %8.4f\n",a[0]);

printf("CAC HE SO BAC CAO\n");

printf("%5ccos%25csin\n",' ', ");

for (i=1;i<=m;i++)
printf("%8.4f%21c%6.4f\n" ,a[i],' ',b[i]);

getch();

}

Vé6i ham cho bang bang s :

x| 0 015 ] 03 | 045 ] 06 | 075 | 09 | 1.05 | 1.2 1.3
y| 2.200 | 1.595 | 1.03 | 0.72 | 0.78 | 1.20 | 1.80 | 2.36 | 2.67 | 2.614
1 2 6 0 5 9 8

Chon s6 hé s6 sin-cos m = 1,56 diém cho truéc n = 10,chu ki T = 15 ta nhan duoc két qua
tinh a, = 1.7;a,=0.5; b, =-0.8661 va ® = 4.18879.Nhu vay ham xap xi c6 dang :
f(x) = 1.7 + 0.5c0s(4.18879x) - 0.8661sin(4.18879x)

5.Ham hiru t : Khi quan hé y = f(x) ¢6 dang dudng cong bdo hoa hay dang arctan,tan v.v ta
dung ham xap xi 1a ham hitu ti dang don gian :
ax

y:
b+ x
Lay nghich dao cuand ta cé :
I bl 1
— = 4 —
y ax a
biat 1/y =Y,1/x = X,b/a = B va 1/a = A phuong trinh trén sé c6 dang :
Y=A+BX

va la mot da thic bac mot.Do vay ta ¢6 hé phuong trinh doi véi cac hé s6 AvaBla:

nA+BZn:i= ZH:L

i=1 Xi =1 Yi
SN | S| 21
A —+BY —=
25 BTy

va tlr d6 tinh dugc a va b.Chuong trinh sau mo ta thuat toan trén

Chuong trinh 11-.8

//xap xi huu_ty;
#include <conio.h>
#include <stdio.h>
#include <ctype.h>
#include <math.h>
#define k 11
void main()
{
float x[k],y[k];
float a,b,al,bl,c,d.e;
int 1,n,t;
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char ok;

clrscr();

printf("PHUONG PHAP BINH PHUONG TOI THIEU");
printf("\n");

printf("So diem da chon =");

scanf("%d",&n);

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

{
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t",&yli]);
}

printf("%4cBANG SO LIEU\n",' );
printf("%8cx%30cy\n",'",' );
for (i=1;i<=n;i++)
printf("%4c%8.4t%23c%8.4f\n",' ' x[i]," ,y[i]);
ok="";
t=1;
flushall();
while (t)
{
printf("Co sua so lieu khong(c/k): ");
scanf("%c",&ok);
if (toupper(ok)=='C")
{
printf("Chi so cua phan tu can suai=");
scanf("%d",&1);
printf("Gia tri moi : ");
printf("x[%d] = ",i);
scanf("%f",&x[1]);
printf("y[%d] = ",i);
scanf("%t" ,&yli]);
flushall();
}
if (toupper(ok)!='C")
t=0;
}
printf("CAC GIA TRI DA CHO\n");
printf("\n");
printf("X =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ' x[i]);
printf("\n");
printf("Y =");
for (i=1;i<=n;i++)
printf("%c%8.3f",' ' ,y[i]);
printf("\n");

a=n;

202



b=0.0;
c=0.0;
d=0.0;
e=0.0;
for (i=1;i<=n;i++)
{
b+=1/x[1];
c+=1/ylil;
d+=1/(x[i]*x[i]);
e+=1/(x[i]*y[i]);
}
al=(c*d-b*e)/(a*d-b*b);
bl=(a*e-b*c)/(a*d-b*b);
a=1/al;
b=bl*a;
printf("\n");
printf(""Cac he so cua ham huu ty\n");
printf("a = %10.5f b = %10.5f",a,b);
getch();
}

Vi day so liéu da cho :

X 1 2 3 4 5
y | 0.333333 0.5 0.6 0.66666 | 0.7142857
3

ta nhan dugc tir chuong trinh tris0a=1vab=2
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