CHUGNG 7 : MOT SO VAN PE VE PA THUC VA HAM SO
§1. MOT SO KHAI NIEM CHUNG

1. Khdi niém vé phuong phdp tinh : Phuong phdp tinh 1a moén hoc vé nhiing 1i luan co ban
va cdc phuong phdp giai gan ding,cho ra két qua bang so cua cédc bai toan thudong gap trong
todn hoc cting nhu trong ki thuat.

Ching ta thdy rang hau hét cdc bai todn trong todn hoc nhu giai cidc phuong trinh dai
sO hay siéu viét,cic hé¢ phuong trinh tuyén tinh hay phi tuyén,cdc phuong trinh vi phan
thuong hay dao ham riéng,tinh cac tich phan,... thuong khé giai ding duogc,nghia la khé tim
két qua duéi dang cdc biéu thic.

Mot s6 bai toan c6 thé giai ding duge nhung biéu thitc két qua lai cong kénh,phitc
tap khai luong tinh todn rat 16n.Vi nhitng 1i do trén,viec giai gan ding cac bai todn la vo
cung can thiét.

Céc bai toan trong ki thuat thuong dua trén s6 liéu thuc nghiém va cac gia thi€t gan
ding.Do vay viéc tim ra két qua gan ding véi sai s6 cho phép la hoan toan c6 y nghia thuc
té.

Tur lau nguoi ta da nghién citu phuong phap tinh va dat nhiéu két qua dédng ké. Tuy
nhién dé 10i gidi dat dugc do chinh xdc cao,kh6i luong tinh todn thudng rit 16n.Véi céc
phuong tién tinh to4n tho so,nhiéu phuong phép tinh di dugc dé xuat khong thé thuc hién
duoc vi khoi lugng tinh todn qud 16n.Kho khan trén da lam phuong phdp tinh khong phat
trién duoc.

Ngay nay nhd may tinh dién tr ngudi ta da giai rat nhanh cdc bai todn khéng 16,phc
tap,dd kiém nghiém dugc cdc phuong phédp tinh cii va dé ra ciac phuong phap tinh mdi.
Phuong phédp tinh nhd d6 phat trién rat manh mé.N6 12 ciu ndi giita toan hoc va thuc tién.N6
1a mon hoc khong thé thi€u doi véi cac ki su.

Ngoai nhiémvu chinh ciia phuong phép tinh la tim cdc phuong phap giai gan ding
cac bai toan,né con c¢6 nhiém vu khac nhu nghién cttu tinh chat nghiém,nghién ctu bai toan
cuc tri,xdp xi ham v.v. Trong phan nay ching ta s€ nghién cttu mot loat bai toan thuong
gap trong thuc t€ va dua ra chuong trinh giai ching.

2. Cdc ddc diém cua phuwong phdp tinh : Dic diém vé phuong phdp cod mon hoc nay 12 hitu
han hoa va roi rac hoa.

Phuong phép tinh thuong bién céi vo han thanh cai hitu han,cai lién tuc thanh cai roi
rac va sau cung lai trd vé€ vdi cdi vo han,cdi lién tuc.Nhung can chi ¥ ring qué trinh tré lai
cai vo han,cai lién tuc phai tra gia dat vi khoi luong tinh toan tang 1én rat nhiéu.Cho nén
trong thuc t€ nguoi ta ding lai khi nghiém gan dig sat v6i nghiém ding ¢ mot mic do nao
do.

Dic diém thit hai ctia mon hoc 12 su tién dén két qua bang qud trinh lién tiép.Do 1a
qua trinh chia ngay cang nhd hon,cang day dac hon hoac qua trinh tinh toan budc sau dua
vao cac két qua cua cac budc truée.Cong viéc tinh todn lap di lap lai nay rat thich hop véi
may dién todn.

Khi nghién citu phuong phdp tinh nguoi ta thuong triét dé loi dung céc két qua dat
duogc trong todn hoc.Cing mot bai todn ¢ thé cé nhiéu phuong phdp tinh khic nhau.Mot
phuong phap tinh dugc coi la t6t néu no dat cac yéu cau sau :

- phuong phdp tinh dugc biéu dién bing mot day hitu han céc budc tinh cu thé.Cac
buéc tinh todn cu thé nay ciia phuwong phép tinh dugc goi 1 thuat todn. Thuat todn cang don
gian cang tot.

- danh gia duoc sai s6 va sai s6 cang nho cang tot.

- thuat toan thuc hién dugc trén may dién toan va thoi gian chay may it nhat
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3. Cdc loai sai so : Trong viéc thiétlap va giai cac bai toan thuc t€ ta thudong gap cac loai sai
sO.

Gia st ta xét bai toan A nao d6.Nghién cttu cac quy luat lién hé giita cac dai lugng
trong bai toan din dén phuong trinh ¢6 dang téng quat :

y = Bx
Trong d6 : x - dai luong da biét
y - dai luogng chua biét
B - quy luat bién déi tir x sang y

Bai toan thuc t€ thudng rat phiic tap.Dé don gian va c6 thé dién dat né bang todn
hoc,ngudi ta dua ra mot s6 gia thiét khong hoan toan chinh xdc dé nhan dugc phuong trinh
trén.

Vi vay néu goi y, la gid tri ding cta y thikhi d6y #y,. Gia tri | y - y,| dugc goi la sai
§O gid thiét cua bai todn.

Do x 1a s6 liéu ban dau cua bai toan,thu dugc tir do luong,thi nghiém nén né chi la gia
tri gan ding.Sai s6 nay duoc goi 1a sai s6 ciia cdc s6 liéu ban dau.

Dé giai gan ding phuong trinh trén ta thudng thay B bang C hay x bang t dé phuong
trinh don gidn hon va c6 thé giai dugc.Bing cdch d6 ta tim dugc y, gan ding v6i y.Gia tri |
y, - yl dugc goi 1a sai s6 phuong phdp ciia bai todn.

Cudi cung khi thuc hién cac phép tinh ta thuong thu gon cac két qua trung gian hay
két qua cudi ciing nén déap s6 cua bai toan 1a y;.Gid tri | y, - y | 12 sai s6 tinh todn.

Trong phan nay ching ta quan tam t6i sai s6 phuong phap.

4. Xdp xi va hoi tu : Xét bai todn
y = Bx
Gia str y 1a nghiém diing cua bai todn ma ta chua biét.Bang phuong phdp nao do ta
1dy y, thay cho y va khi d6 y, goi 1a xap xi thit nhét clia nghiém va viét :
. Y=y
Ciing bang phuong phap tuong tu,ta xay dung dugc mot day cac xap xi y,,y,,Ys..-Y,.NEU ta
co:
limy, =y

n—oo

thi ta n6i day xap xi hoi tu tGi nghiém y.
§2. TINH GIA TRI CUA PA THUC THEO SO DO HORNER

1. So do Horner : Gia st chiing ta c4n tim gi4 tri cia mot da thic tong quat dang :

P(x) = a,x" +a,x" '+ a,x" *+..+a, (1)
tai mot tri sO x nao d6. Trong (1) cac hé s6 a; 1a cac so thuc da cho. Ching ta viét lai (1) theo
thuat todn Horner duéi dang :

P(x,) = (...((agXx + a;)X+ a,X)+...+ a, | )X + a, 2)
Tir (2) ta nhan thay :

Py=a,

P, =Pyx + a,

P,=Px+a,

P;=Px + a;

Px)=P,=P, _x+a,
Téng quat ta ¢6 :
Pk = Pk—IX + ak Vél k =1,2...1’1 , PO = ao
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Do chiing ta chi quan tam dén tri s6 cua P, nén trong céc cong thiic truy hoi vé sau
chiing ta s€ bo qua chi s6 k ctia P va viét gon P := Px + ak v6i k = 0...n.Khi ta tinh t6i k = n
thi P chinh 1a gia tri can tim cua da thiic khi da cho x. Ching ta thir cac budc tinh nhu sau :

Ban dau P=0

Buéc 0 k=0 P=a,

Budce 1 k=1 P=ax+a,

Bud6c 2 k=2 P=(ax+a)x+a,

Buéc n-1 k=n-1 P=P(x,) = (...((a,X + a;)x+a,X)+...+a, )X

Bué6c n k=n P=P(x,) = (...((a,X + a;)x+a,X)+...+a, )X + a,

Sau day la chuong trinh thuc hién thuat todn trén
Chuong trinh 7-1

#include <conio.h>
#include <stdio.h>
#define m 10

void main(void)
{
int k,n;
float p,x;
float a[m];

clrscr();

printf("\nCho bac cua da thuc n =");
scanf('"\%d",&n);

printf("Vao cac he so a:\n");

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

printf("a[%d] = " k-1);
scanf("%f" ,&alk]);
b

printf("Cho gia tri x = ");

scanf("%f",&x);

p=0.0;

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

p=p*x-+alk];
printf("Tri so cua da thuc P tai x =%.2f la :%.5f" ,x,p);
getch();
}

2. So' do Horner tong qudt : Gia st ching ta c6 da thic :

P (x)=a,x" +a,x" '+ a,x" *+..+a, (D
Khai trién Taylor ctia da thiic tai x = x,, ¢6 dang :
' 4 (n)
P,(x)=P,(xy)+ P (Xo)(x—x0)+¥(x—xo)2 +---+¥(x—xo)n (2)
Mat khac chiing ta c6 thé bién déi da thitc vé dang :
Pn(X) = (X B Xo)Pn-l(X) + Pn(Xo) (3)
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Trong d6 P, (x) la da thic bac n-1 va c6 dang :

P, (x)=bx™" +b, x" 2+ b,x"*+...+b,, 4)
Thuat toan dé tim cdc hé s6 nhan dugc bing cdch so sanh (1) va (3) :
b,=a,
bi =q + bi_lxo
b, = Py(x,)
So sanh (2) va (3) taco :
P P”
(X=X PPy (R0 + Py (30) = By (50) + -2 x =) + - 25 = x)°
PP > ;
a0
hay :
Pr Prr P(n)
(=X Py () = 0 mx) k) s
va khi chia hai v€ cho (x - X,) ta nhan duoc :
" (n)
P00 = ) POy P e 5)
So sanh (4) va (5) ta nhan dugc két qua :
P'(x
P, - P20

Trong d6 P, ,(x) lai c6 thé phan tich giong nhu P,(x) dang (3) dé tim ra P, ,(x,).Qua
trinh nay duoc ti€p tuc cho dén khi ta tim hét ciac hé s6 cua chudi Taylor cta P,(x)
Téng quét thuat todn thé hién & bang sau :

P.x) | a, a a Ay .. A, 4
X= Xo 0 boxo blxo bZXo bn—ZXO bn—lxo
Pn—l(XJ bo b1 b2 b3 bn—l bn = Pn(Xo)

D¢ hiéu 16 hon chiing ta 14y mot vi du cu thé sau : Khai trién da thiic sau tai x,= 2
P(x)=x’ - 2x*+ x*> -5x + 4
Ta lap bang tinh sau :

1 2 1 0 5 4
210 2 2 4 2

1 0 1 2 -1 | 2=PQ)0!
2 2 10 24

1 5 12 | 23=PQ)y1!

1 4 13| 38=P'Q)!
210 2 12

1 6 |25=P"Q)3!
2 0 2

1 ‘8=Pwmm!
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2 0
1 =P""(2)/4!

Nhu vay :

P.(x) = (x-2)° + 8(x-2)* +25(x-2)? + 38(x-2)% + 23(x-2) + 2

Chuong trinh sau dung dé xac dinh cdc hé s6 ctia chudi Taylor cua da thic P(x) tai x,

=2.
Chuong trinh 7-2

#include <conio.h>
#include <stdio.h>
#define m 10

void main(void)

{
float a[m],b[m],c[m];
int n,i,j,k;
float x;

clrscr();
printf("Cho bac cua da thuc n =");
scanf("%d",&n);
printf("Cho gia trix = ");
scanf("%f",&x);
printf("Vao cac he so a\n");
for (k=n;k>=0;k--)
{
printf("a[%d] = ",n-k);
scanf("%f",&a[k]);
}
printf("\n");
b[n] = a[n];
c[n] = a[n];
for (k=0;k<=n-1;k++)
{
for (i=n-1;i>=k;i--)
b[i] = b[i+1]*x + a[i];
c[k] = b[k];
for (j=n;j>=k+1;j--)
} a[j] = b[jl;
printf("\nSo do Horner tong quat");
printf("\nKhai trien tai x = %.4f\n",x);
for (k=n;k>=0;k--)
printf("%10.4f\t" c[k]);
getch();
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§3. CAC PHEP TiNH TREN PA THUC

1. Phép cong hai da thiic : Gia su ching ta c6 hai da thiic A(x) bac n va B(x) bac m véi
n>m. Khi cong hai da thic nay,ching ta cong lan luot cdc hé s6 cung bac cta ching véi
nhau.Ta c6 chuong trinh sau :

Chuong trinh 7-3

#include <conio.h>
#include <stdio.h>
#define t 10

void main(void)
{
int k,n,m;
float a[t],b[t],c[t];

clrscr();
printf("Cho bac cua da thuc An =");
scanf("%d",&n);
printf("Vao cac he so a\n");
for (k=1;k<=n+1;k++)
{
printf("a[%d] = " k-1);
scanf("%f",&alk]);
}
printf("Cho bac cua da thuc Bm =");
scanf("%d",&m);
printf("Vao cac he so b\n");
for (k=1;k<=m+1;k++)
{
printf("b[%d] = " k-1);
scanf("%f",&blk]);
}
printf("\n");
for (k=1;k<=n+1;k++)
if (k<=n-m)
c[k] = a[k];
else
c[k] = a[k] + b[k-n+m];
printf("Cac he so cua da thuc tong C la :\n");
for (k=1;k<=n+1;k++)
printf("%.41\t" c[k]);
getch();
}

2. Phép nhdn hai da thiic : D€ thiy 16 thuat todn xdc dinh cdc hé s6 clia da thic C(x) 1a két
qua ctia phép nhan hai da thiic A(x) va B(x) ta cho mot vi du cu thé :
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A(X) = ax’ + a;x*+ a,x* + a;x*+ a,x + as

B(x) = b,x*+ b;x*+ b,x + b,

C(x) = A(X).B(x)

=ab,x® +(ab, +a,b,)x’ +( a,b, + a,b, + a,b )x® + (a,b; + a,b, + a,b,+ asb, )x°

+ (a,b; + a,b, + asb, + a,b )x* + (a,b; + asb, + a,b, + asb,)x* + (azb; + azb, + asb,)x?
+ asb,X + asb,
Cac hé s0 cua da thitc két qua la :

C,=ab,

C,=ab,+ab,

C,=ab,+ab, +a,b,

Cs;=ab;+a,b, + a,b+ asb,

C,=ab; +a,b, + asb; + a,b,

Cs = a,b; + a3b, + a,b; + asb,

Cy = asb; + a,b, + asb,;

C, =asb,

Cs = asb;
Ta nhan thay 1a hé s6 C, cia C(x) 1a téng cac tich cdc hé s6 clia don thic bac i cia A(x) va
bac (k-i) cia B(x). Chi s6 i = 0 khi k <= m+1 va i = k+m khi k > m+1.Chi s0 j
=k khi k <=n+1 va j=n +1 khi k > n + 1. Chuong trinh tinh tich hai da thtc :

Chuong trinh 7-4

#include <conio.h>
#include <stdio.h>
#define t 10

void main()
{
int k,n,m,Li,j,p;
float a[t],b[t],c[2*t];

clrscr();
printf("Cho bac cua da thuc An=");
scanf("%d",&n);
printf("Vao cac he so a\n");
for (k=1;k<=n+1;k++)
{
printf("a[%d] = " k-1);
scanf("%f",&a[k]);
}
printf("Cho bac cua da thuc Bm =");
scanf("%d",&m);
printf("Vao cac he so b\n");
for (k=1;k<=m+1;k++)
{
printf("b[%d] = ",k-1);
scanf("%ft" ,&b[k]);

}
printf("\n");
I=n+m;
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for (k=1;k<=1+1;k++)
{
if (k<=(n+1))
i=k;
else
j=n+1;
if (k<=(m+1))
p=L
else
p=k-m;
clk]=0;
for (i=p;i<=j;i++)
c[k] = c[k] + a[i]*b[k-1+1];
}
printf("Cac he so cua da thuc tich C voi bac %d la :\n",1);
for (k=1;k<=1+1;k++)
printf("%.41\t",c[k]);
getch();
}

3. Chia hai da thirc : Gia st ta ¢6 hai da thic 1a A, (x) va B,(x) v6i n > m.Thuong hai da
thirc nay la :
A (x) R, (%)
= 4+ —
Bm (X) Qn_m (X) Bm (X)
Chuong trinh sau thuc hién viéc chia 2 da thuc :

Chuong trinh 7-5

#include <stdio.h>
#include <conio.h>
#include <math.h>
#define t 10
void main()
{
int k,n,m,1,1,j,jp;
float a[t],b[t],q[t],r[t].epsi;

clrscr();
printf("Cho bac cua da thuc An =");
scanf("%d",&n);
printf("Vao cac he so a\n");
for (k=1;k<=n+1;k++)
{
printf("a[%d] = " k-1);
scanf("%f",&alk]);
}
printf("\n");
printf("Cho bac cua da thuc Bm =");
scanf("%d",&m);
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printf("Vao cac he so b\n");
for (k=1;k<=m+1;k++)
{
printf("b[%d] = ", k-1);
scanf("%f",&b[k]);
}
printf("\n");
printf("Cho gia tri sai so epsilon epsi =");
scanf("%t" ,&epsi);
if ((m+1)>1)
{
I=n-m+1;
for (1=0;i<=t;i++)
r[i]=alil;
j=n;
for (k=1;k<=1;k++)
{
qlk]=r[1]/b[1];
for (i=1;i<=j;i++)
if ((ixm+1))
r[i]=r[i+1]-q[k]*b[i+1];
else
rli]=r[i+1];
} =i
while ((abs(r[i])<epsi)&&(j>0))
{
for (i=1;i<=j;1++)
rli]=r[i+1];
=i
}
if (abs(r[1])<epsi)
r[1]=0.0;
jp=j+1;

else

l=n+1;
for (k=1;k<=1;k++)
qlk]=a[k]/b[1];
=1
r[1]=0.0;
}
printf("\n");
printf(""Cac he so cua thuong Q(x) bac %d la : ",I);
for (k=1;k<=1;k++)
printf("%.3f\t",q(k]);
printf("\n");
printf("Cac he so cua phan du R(x) bac %d la : ",jp-1);
for (k=1;k<=jp;k++)



printf("%.3f" r[k]);
getch();
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