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CHUONG I NHAP MON

1.1. Gidi thiéu mén phwong phap tinh
Phuong phap tinh 12 bd mon toan hoc c6 nhiém vu giai dén két qua bang sb
cho cac bai toan, né cung cdp cic phuong phap giai cho nhiing bai toan
trong thuc té ma khong c6 10i giai chinh xac. Mon hoc nay 1a cau ndi giira
toan hoc 1y thuyét va cac tmg dung ctia no trong thuc té.
Trong thoi dai tin hoc hién nay thi viéc ap dung cac phuong phap tinh cang
tr& nén pho bién nham tang toc do tinh toan.
1.2. Nhiém vu mon hoc
- Tim ra cac phuong phap giai cho cac bai todn gdm: phuong phéap (PP)
dung va phuong phap gan dung.
+ Phuong phap: chi ra két qua dudi dang mot biéu thirc giai tich cy thé.
+ Phuong phap gan dung: thudng cho két qua sau mot qua trinh tinh
1ap theo mot quy ludt nao do, ndé duogc ap dung trong truong hop bai
toan khong c6 101 giai dung hodc néu cé thi qua phirc tap.
- Xéc dinh tinh chat nghiém
- Giai cac bai toan vé cuc tri
- Xap xi ham: khi khéo sat, tinh toan trén mot ham f(x) kha phtec tap, ta c6
thé thay ham f(x) boi ham g(x) don gian hon sao cho g(x) = f(x). Viéc lua
chon g(x) duoc goi 1 phép xap xi ham
- Panh gi4 sai s6 : khi giai bai toan bang phuong phap gan dang thi sai sb
xuét hién do sy sai léch gitra gid tri nhan dugc vdi nghiém thuc cua bai
toan. Vi vy ta phai danh gia sai s6 dé tir 46 chon ra duoc phuong phép tdi
vu nhat
1.3. Trinh tw gidi bai toan trong phwong phap tinh
- Khao sat, phan tich bai toan
- Lya chon phuong phap dua vao cac tiéu chi sau:
+ Khdi luong tinh toan it
+ Pon gian khi xay dung thuat toan

+ Sai 56 bé



+ Kha thi
- Xay dung thuat toan: st dung ngdn ngit gia hodc so dd khdi (cang min
cang tot)
- Viét chuong trinh: st dung ngén ngit 1dp trinh (C, C++, Pascal,
Matlab,...)
- Thyc hién chuong trinh, thir nghiém, stra ddi va hoan chinh.



CHUONG II SAI SO

2.1. Khai niém

Gia st x 1a s6 gan ding cua x* (x* : s0 dung),

Khidé A :‘x—x* goi la sai s0 thuc su ctua x

Vi khong xéc dinh dugc A nén ta xét dén 2 loai sai s sau:

- Sai 56 tuyét ddi: Gidsr IAx > 0du be sao cho |x — x *[< Ax

Khi d6 Ax goi 1a sai sb tuyét dbi cua x
A X

x|

- Sai s6 trong d6i: §x =

2.2. Cac loai sai so

2.3.

Dua vao nguyén nhan gdy sai s0, ta co cac loai sau:

- Sai s6 gia thiét: xuat hién do viéc gia thiét bai toan dat duoc mét sé didu
kién 1y tuong nham 1am giam do phuc tap cua bai toan.

- Sai s6 do s0 liéu ban dau: xuat hién do viéc do dac va cung cap gia tri dau
vao khong chinh xac.

- Sai s6 phuong phap : xuat hién do viéc giai bai toan bang phuong phap
gan dung.

- Sai s6 tinh toan : xuat hién do 1am tron sb trong qué trinh tinh toan, qué
trinh tinh cang nhiéu thi sai s tich luy cang 1on.
Sai s6 tinh toan
Gia str dung n s6 gan ding x,(i=1,n) dé tinh dai luongy,
voi y = f(x;) = f(xy, X2, ..., Xp)
Trong d6 : f 1a ham kha vi lién tuc theo céc ddi sb x;

Khi d6 sai sb cua y dugc xac dinh theo cong thic sau:

. X e 5 | Of
Sai s0 tuyét doi: Ay = ), AX,
0%,
. . 5 [Oln
Sai s6 twong ddi: 8y = ). x AX;
i=1 i

- Truong hop fco dang tong:  y=1{(x,)=%x, £x, *...EXx,



of

=1 i suyra [Ay =), Ax,
X

- Truong hop f c6 dang tich:
* * ok
Xy Xy R X

y:f(xi): x

*
Xk+1 Xl’l

XiXpe- Ky =(Inx, +Inx, +...+1Inx_)—(Inx_, +...+Inx )

olnfl_ 1 . s 3N Y

x| Tkl S

- Truong hop f dang luy thwa:  y = f(x) = x*(a>0)
Iny=Inf =alnx

:ﬁ Suyra Sy =o.—=0a0X
X

‘Glnf
Ox

Vidu. Cho a~10.25;b=0.324; c~12.13

Tinh sai sO cua:

33 a3 b\/7
e ?

Gial 8y, = 8(a’) + 8(b~Jc) =38a + 8b + ;—60

Aa ADb

=3 —+ —F+ ac
al bl

1
2 ]
by, =Aa) +Abe)=faoa’) {bCla(b)

A Ab I A
AYZ :3‘33‘ﬁ+ b’\/?(mﬁ‘ Eﬁ)



CHUONG III TINH GIA TRI HAM

3.1. Tinh gia tri da thirc. So A6 Hoocner

3.1.1. Pt vin dé
Cho da thirc bac n c¢6 dang tong quat :
p(x)=apx" +ax" + ... +a, xta, (at0)
Tinh gia tri da thure p(x) khi x = ¢ (c: gia tri cho trudc)

3.1.2. Phuong phap

Ap dung so @6 Hoocner nham lam giam di s6 phép tinh nhan (chi thyuc
hién n phép nhan), phuong phap nay dugc phan tich nhu sau:

P(X) = (...((apx + ap)x +ay)x+ ... +a,; )x + a,
=  p(c) = (...((apc + aj)c +ay)ct+ ... +a, 1 )c + a,
= Dbat po=ag
p1 =apc +a; =poCc+ a

p2=picta

Pn = Pni€ + a, = p(c)

So d6 Hoocner

tshy) a ) dn-1 dn
PoxC P1xC Pn-2+C Pn-1+C
Po pi P2 Pn-1 Pn=p(c)

Vd: Cho p(x) =x¢+ 5x" +x3-x - 1 Tinh p(-2)

Ap dung so ¢6 Hoocner:

Vay p(-2) =-31

3.1.3. Thudt todn

+ Nhép vao: n, ¢, cac hé s6 a; (1i=0,n)



+Xuly: Datp=a
Lipi=1—>n: p=p*c+yg
+ Xuat két qua: p
3.1.4. Chwong trinh
#include <stdio.h>
#include <conio.h>
main ()
{ inti,n; float c,p,a[l10];
clrsr ();
printf (“Nhap gia tri can tinh : ”); scanf (“%f”,&c);
printf (“Nhap bac da thuc : ”); scanf (“%d”,&n);
printf (“Nhap cac hé sd: \n”);
for 1=0, i<=n; i++) {
printf (“a[%d] =", 1); scanf (“%f”, &ali]);
}
p =a[0];
for (=1, i<=n; i++) p=p*c+a[i];
printf (“Gia tri cua da thuc : %.3f”, p);
getch ();
}
3.2. So' 46 Hoocner tong quat
3.2.1. Pdt vin dé
Cho da thirc bac n c¢6 dang tong quat :
p(x) =ax"+a;x" + .. +a,x:a, (@#0) (1)
Xac dinh cac hé sd cua p(y + ¢), trong d6 y: bién méi, c: gid tri cho trudc
3.2.2. Phuong phap
Giast: p(ytc)=bey" + by + ...+ by +b, (2

Nhu vay ta phai xac dinh cac hé s b; (i=0,n)



o Xac dinh b,
Xeét y=0, tur (2) => p(c)=b,

o Xac dinh by,
P(x) = (x-¢) 1 (x) + p(c)
Trong d6 pi(x) : da thic bac n-1

(1)

p(y+c)=y(byy" +by"? +..4+b, ,y+b, ) +b,

bat x=y+c taco:

p(x)=(x—c)(byy" " +b,y"* +..+b_,y+b _)+b, (2"

Pdng nhat (1°) & (2°) suy ra:

pi(x) =bey"" + by + ..+ by + by

Xéty=0, pi(c)=Dby,

Tuong tutacd:  byor=pa(c), ..., by=pai(c)

Vay b,i=pi(c) (i=0-->n) , by=a,

Véi pi(c) la gia tri da thic bac n-i taic

So d6 Hoocner tong quét:

Qg a a ap-1 an
Po=C pi1+C Pn-2+C Pn-1+C

Po pi P2 Pn1 pn= p(c)=b,
Po’*C p1’*C pn-z’*c

Po Pl’ Pz’

Vidu: Cho p(x) =2x°+4x"-x*+x +2.

pn-l’ = pl(c):bn-l

Xéc dinh p(y-1)
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Ap dung so d6 Hoocner tong quat

p(x) 2 4 0 0 -1 1 2
-2 -2 2 -2 3 -4
p1(x) 2 2 -2 2 -3 4 -2
-2 0 2 -4 7
Pa(x) 2 0 -2 4 -7 11
-2 2 0 -4
p3(x) 2 -2 0 4 -11
-2 4 -4
Pa(x) 2 -4 4 0
-2 6
ps(x) 2 -6 10
-2
2 -8

Vay  p(y-1)=2y°- 8y’ + 10y* - 11y*+11y-2
3.2.3. Thudt toan
-Nhép n, c,a[i] (i=0n)
-Lip k=n—1
Lap i=1—-k: a=a,;,*ct+a
- Xuéta; (i=0,n)
3.3. Khai trién ham qua chudi Taylo

Ham f(x) lién tuc, kha tich tai x néu ta c6 thé khai trién duoc ham f(x) qua
chudi Taylor nhu sau:

Fx) ~ () ¢ FE0E=X0) ) =x0)" £ xg)(x = %)
I 2! n!

khi xo = 0, ta ¢ khai trién Macloranh:

’ " 2 (n) n
fOx ,  f'Ox "0

f(x) = (0) ++ T > -
2 4 6
Vidu: Cosx = P S
20 4 o

12



BAI TAP

. Cho da thirc p(x) = 3x” + 8x* 2x* +x — 5
a. Tinh p(3)
b. Xac dinh da thirc p(y-2)

. Khai bao (dinh nghia) ham trong C dé tinh gia tri da thirc p(x) bac n
tong quat theo so d6 Hoocner

. Viét chuong trinh (c6 str dung ham & cdu 1) nhap vao 2 gié tri a, b.
Tinh p(a) + p(b)

. Viét chuong trinh nhap vao 2 da thirc p,(x) bic n, pm(x) bac m va gia tri
c. Tinh py(c) + pm(c)

. Viét chuong trinh xac dinh cic hé sé cua da thic p(y+c) theo so dd
Hoocner tong quat

. Khai bao ham trong C dé tinh gia tri cac ham e, sinx, cosx theo khai
trién Macloranh.

13



CHUONG 1V GIAI GAN PUNG PHUONG TRINH

4.1. Giéi thi¢u
Pé tim nghiém gan ding ctia phuong trinh f(x) = 0 ta tién hanh qua 2 budc:

- Tach nghiém: xét tinh chat nghiém cua phuong trinh, phuong trinh c6
nghiém hay khdong, c6 bao nhiéu nghiém, cac khoang chira nghiém néu co.
D061 voi bude nay, ta cé thé dung phuong phap do thi, két hop véi cac dinh
1y ma todn hoc ho tro.
- Chinh x4c hoa nghi¢m: thu hep dan khoang chtra nghiém dé hoi tu duoc
dén gia tri nghiém gan dtng vdi do chinh xac cho phép. Trong budc nay ta
c6 thé ap dung mot trong cac phuong phap:
+ Phuong phap chia do6i
+ Phuong phap lap
+ Phuong phap tiép tuyén
+ Phuong phap day cung
4.2. Tach nghiém
* Phwong phap dd thi:
Truong hop ham f(x) don gian
- V& d6 thi f(x)
- Nghiém phuong trinh 13 hoanh d6 giao diém cua f(x) véi truc x, tir d6 suy
ra s0 nghiém, khoang nghiém.
Truong hop f(x) phiec tap
- Bién ddi tuong duong f(x)=0 <=> g(x) = h(x)
- V& db thi cta g(x), h(x)
- Hoanh d6 giao diém cua g(x) va h(x) 13 nghiém phuong trinh, tir d6 suy
ra s0 nghiém, khoang nghiém.
*Dinh ly 1:
Gia st f(x) lién tuc trén (a,b) va c6 f(a)*f(b)<0. Khi d6 trén (a,b) ton tai mot
s0 1é nghiém thyc x € (a,b) ciia phuong trinh f(x)=0. Nghiém la duy nhat
néu f’(x) ton tai va khong doi dau trén (a,b).

14



Vi du 1. Tach nghiém cho phuong trinh: x’-x+5=0
Gidi: fx)=x-x+5
P(x)=3x*-1, PE)=0<=>x==+1/3
Bang bién thién:
X |- —1/43 1/3 +o0
f(x) + 0o - 0 +

1-)<0 +00
f(x) / e \ /

- 0 CT

Tur bang bién thién, phuong trinh ¢6 1 nghiém x < —1/+/3

f(-1)* £(-2) <0, vay phuong trinh trén c6 1 nghiém x € (-2, -1)

Vi du 2. Téach nghi¢ém cho phuong trinh sau: 2*+x-4=0
Giagi: 2"+ x-4=0¢< 2"=-x+4
Ap dung phuong phap dé thi:

A

y=-x+4

1 2 4

Tt db thi => phuong trinh ¢6 1 nghiém x e (1, 2)

15



* Dinh Iy 2: (Sai s0)

Gia st o 1a nghiérm ding va x 13 nghiém gan ding cta phuong trinh
f(x)=0, clung ndm trong khodng nghiém [ a,b] va f'(x) =>m >0 khia < x

<b.Khidé [x—a|< )

m
Vi du 3. Cho nghiém gan dung clia phuong trinh x*-x-1=0 13 1.22.

Hay udc ludng sai s6 tuyét ddi 1a bao nhiéu?

Gidgi: f(x) =f(1.22) =1.22* -1.22 -1 =-0,0047 < 0
f(1.23) =0.588 > 0

= nghiém phuong trinh x € (1.22, 1.23)

f'(x)= 4x-1 > 4%¥122°-1=6.624=m Vx e (1.22,1.23)
Theo dinh 1y 2 : Ax=0.0047/6.624 = 0.0008 (vi |x - o | < 0.008)

3.3. Tach nghiém cho phwong trinh dai s6
Xét phuong trinh dai sb: f(x) =ax" +ax"' + ... +ax+a,=0 (1)

Dinh Iy 3:

Cho phuong trinh (1) c6 m; = max { | a; | } 1=1n

m2=max{‘ai|} 1=0,n-1

Khi d6 moi nghiém x ctia phuong trinh déu thoa mén:

2, | S‘X‘Sl+&=xz
m, +la,]| a |

X =

Dinh ly 4:
Cho phuong trinh (1) ¢6 ao > 0, a,, 14 hé s6 am dau tién. Khi d6 moi nghiém
duong cua phuong trinh déu < N =1+ W,
véi a=max {|ai‘} i=0,n sao cho a; <O0.
Vi du 4. Cho phuong trinh: ~ 5x° - 8x> + 2x* -x + 6 =0
Tim can trén nghiém duong ctia phuong trinh trén
Giai: Taco a,=-8lahé s6 Am dau tién, nén m =2
a=max(8,1)=8
Vay can trén cua nghiém duong: N =1+ V875
*Dinh ly 5:

16



Cho phuong trinh (1), xét cac da thiic:

o(x) = x"f(l/x) = a, + ax + ... + ax"

0,(%) = (%) = (1) (ax" - ax™ + ax™?- . +(-1)'a,)

03(%) = X" f-1/%) = (-1)" (ax"- a_ X" + a_x"2- . +(-1)a)
Gia si N,, N, N,, N; 1a can trén cdc nghiém duong cia cdc da thic f(x),

0,(X), Po(X), @5(x). Khi d6 moi nghiém duong cia phtrinh (1) déu nim
trong khodng [1/N,, N,] va moi nghi¢ém 4m ndm trong khodng [-N,,-1/N;]

Vidu5. Xétphuong trinh
3% +2x-5=0 — No=1++/5/3 (dinhly 4)
¢,(x) = 3+2x-5x> = N, khong ton tai (a, < 0)
P,(x) = 3x*-2x-5 = N,=1+5/3 (dinhly 4)
P4(x) = 3-2x-5x> — N, khong ton tai (a, < 0)
Vay: moi nghiém duong x < 1+4/5/3

moi nghiém am x > -(1+5/3) = -8/3

4.4. Chinh xic hoa nghiém

4.4.1. Phwong phap chia doi

a. Y tuong

Cho phuong trinh f(x) = 0, f(x) lién tuc va trai dau tai 2 dau [a,b]. Gia su
f(a) < 0, f(b) < 0 (néu nguoc lai thi xét —f(x)=0 ). Theo dinh Iy 1, trén [a,b]
phuong trinh c6 it nhat 1 nghiém p.

Céch tim nghiém p:
bit [ap, bo] = [a, b] va 1ap cac khoang léng nhau [a;, b;] (i=1,2,3,...)
[a;, (ai1+ bi)/2] néu f((ai+ biy)/2) >0
[a;, bi] =
[(ai+ bii)/2,b;] néu f((ai+ biy)/2) <0
Nhu vay:
- Hodc nhan dugc nghiém dang & mot budc nao do:
= (a.;+ bi)/2 néu f((ai+ bi1)/2)=0
- Hoac nhan duogc 2 day {a,} va {b,}, trong do:
17



{a,}: 1a day don diu tdng va bi chdn trén
{b,}: 1a day don di¢u giam va bi chan dudi
nén 3 lim a, =lim b, =p la nghiém phuong trinh
Vi du 6. Tim nghiém phuong trinh: 2* + x - 4 = 0 bang pphap chia d6i
Giai:
- Tach nghiém: phuong trinh c6 1 nghiém x € (1,2)
- Chinh x4c hod nghiém: ap dung phuong phép chia doéi ( f(1) <0)

Bang két qua:
a +b
a, ba f(%)

1 2 +
1.5 -
1.25 -
1.375 +
1.438 +
1.406 +

1.391
1.383 +
1.387 -
1.385 -

1.386 1.387

li_rga“ = P_rjl]b“ =1.386

Két luan: Nghiém cta phuong trinh: x ~ 1.386
b. Thuat toan
- Khai b4do ham f(x) (ham da thirc, ham siéu viét)
- Nhép a, b sao cho f(a)<0 va f(b)>0

- Lap
c = (atb)/2

néuf(c)>0->b=c
nguoc laia=c

trong khi (|f(c)|>¢e) /*|a-b|>¢ va fc)!1=0%



- Xuét nghiém: ¢
4.4.2. Phwong phdp lip
a. Y tudng

Bién ddi trong duong: f(x) =0<=> x = g(x)

Chon gi4 tri ban dau x, ekhoang nghiém (a,b),

tinh x; =g(xo), X2=g(X1), ..., Xk= g(Xk1) ‘

Nhu vay ta nhan dugce day {x,}, néu day nay hdi tu thi ton tai gio1 han
1o IMX, =71 (1a nghiém phuong trinh )

b. Y nghia hinh hoc

Hoanh d9 giao diém ctia 2 d6 thi y=x va y=g(x) 1a nghiém phuong trinh

yﬂ C

yﬂ _ i
y=x B/ J/Y™X

= o(x e

y=gx) NS

P A VAR

TAB SR

iC I
HXy X1 X X nX, Xi X, X

Hinh a Hinh b

Trudng hop hinh a: hdi tu dén nghiém p

Truong hop hinh a: khong hoi tu dén nghiém p (phan ly nghiém)
Sau day ta xét dinh 1y vé diéu kién hoi tu dén nghiém sau mot qua trinh lip
Pinh ly (diéu kién di)
Gia sir ham g(x) xac dinh, kha vi trén khodng nghiém [a,b] va moi gia tr1 g(x)
déu thudc [a,b]. Khi d6 néu 3 q > 0 sao cho | g’ (x) | <g<1 Vx (a,b) thi:
+ Qua trinh 13p hoi tu dén nghi¢m khong phu thude vao xq € [a,b]
+Gidihan __ limx, =1 la nghiém duy nhit trén (a, b)
Luu y:

- Pinh ly dung néu ham g(x) xac dinh va kha vi trong (-00,+0), trong
khi @6 diéu kién dinh ly thod man.
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- Trong truong hop tong quat, dé nhan dugc xap xi x, vol do chinh
xé4c € cho trudc, ta tién hanh phép lip cho dén khi 2 x4p xi lién tiép
thod man:

1—
— xn| <-4 €

|Xn+1

Vidu 7. Tim nghiém: x’ - x - 1 =0 bang phwong phép lip
Gidi: - Tach nghiém: phuong trinh c6 mot nghiém € (1,2)
- Chinh xac hod nghiém:

X +1
x’—x-1=0=x=x" -1, x= TR x=3x+1
X

Chon g(x)=3/x+1

1 } 1
' =— 1 \v 1,2
g(X) 33 (x+1)2< xe(1,2)

=> ap dung phuong phap 1ap (chon x,=1)

X g(x)=¥x+1

1 1.260
1.260 1312
1312 1.322
1.322 1.324
[.324 1.325
[.325 1.325

Nghiém phuong trinh x = 1.325
c¢. Thuat toan
- Khai bdo ham g(x)
- Nhap x
- Lap: y=X
x = g(x)
trong khi ‘x—y|>8
- Xuét nghiém: x (hodc y)
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4.4.3. Phwong phdp tiép tuyén
a. Y tuong
Chon xy € khoang nghiém (a, b)
Tiép tuyén tai A, (xo, f(Xo)) cat truc x tai diém c6 hoanh do x,
Tiép tuyén tai A, (x,, f(x,)) cat truc x tai diém c6 hoanh d6 x,, ...
Tiép tuyén tai Ay (xy, f(x)) cat truc x tai diém c6 hoanh d6 x, ...
Ctr tiép tuc qua trinh trén ta c6 thé tién dan dén nghiém p cta phuong trinh.
* Xay dung cong thirc 1ap:
Phuong trinh tiép tuyén tai Ay (xi, f(xx))

y - f(xi) = £ (xi)*(x - k)
Tiép tuyén cat truc x tai diém c6 toa d0 (X1, 0)
Do vay: 0—f(xx) = £ (xi)* (X1 - Xx)

_f(xy)
f'(xy)

X = X

b. Y nghia hinh hoc

A
Yy

VV><

Pinh ly (diéu kién hoi tu theo Furié_diéu kién du)
Gia su [a,b] 1a khodng nghiém ctia phuong trinh f(x)=0. Pao ham f’(x),
£°(x) lién tuc, khong doi dau, khong tiéu diét trén [a,b]. Khi d6 ta chon xap
xi nghiém ban dau x, €[a,b] sao cho f(x()*f’(x¢) > 0 thi qua trinh 1ap s€ hdi
tu dén nghiém.
Vi du 8. Giai phuong trinh: x° + x - 5 = 0 bang phuong phap tiép tuyén
Gidi: - Tach nghiém:
fx)=x>+x-5
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f(x)=3x> +1>0 Vx

n—»—o limf(x):— © , > 400 limf(x):+ 00

Phuong trinh trén ¢ 1 nghiém duy nhat
f(h)* f(2)=(-3)*5<0
Vay phuong trinh ¢6 1 nghiém duy nhat x e (1, 2)
- Chinh x4c hoé nghié¢m:
’(x)=6x>0Vx € (1,2)
f(x) >0 Vx

Thoa mian diéu kién hoi tu Furié, 4p dung phuong phép tiép tuyén
Chon voi xo =2 (Vi f(2). £°(2) > 0)

X f(x)/f(x)
2 0.385
1.615 0.094
1.521 0.005
1.516 0.000
1.516

Vay nghiém x =~ 1.516

c. Thuat toan

- Khai bao ham f(x), fdh(x)

- Nhap x

-Lap y=X

x =y — f(y)/fdh(y)
trong khi |x-y|>8
- Xuét nghiém: x (hoic y)
4.4.4. Phwong phap ddy cung

a. Y tuong
Gia su [a, b] 14 khodang nghiém phuong trinh f(x)=0. Goi A, B 1a 2 diém
trén do thi f(x) c6 hoanh do tuong tng la a, b. Phuong trinh duong thang
qua 2 diém A(a,f(a)), B(b, f(b)) c6 dang:

y—-f(a) x-a
f(b)—f(a) b-a
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Day cung AB cit truc x tai diém c6 toa d6 (x,, 0)
0-f(a) x,-a
f(by—f(a) b-a

_,_(b-a)f(@

L () -f()

Néu f(a)*f(x,) <0, thay b=x; ta c6 khoang nghiém méi 13 (a, x;)

Néu f(b)*f(x,) <0, thay a=x ta c6 khoang nghiém méi 1a (x,, b)

Tiép tuc 4p dung phuong phap diy cung vao khoang nghiém méi ta dugc
gia tri x,. Lai tiép tuc nhu thé ta nhan duogc cac gia tri x5, X, ... cang tién
gan voi gia tri nghiém phuong trinh.

b. Y nghia hinh hoc

A

y

Vi du 9. Giai phuong trinh x’ + x - 5 = 0 bang phuong phap diy cung
Giai:
- Tach nghi¢ém: Phuong trinh ¢6 1 nghiém xe(1, 2)
- Chinh x4c hod nghiém:
f(1)=-3<0, f(2)=5>0
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Bang két qua:

a X f(x)

1 1.333 | -0.447
1.333 1.379 | -0.020
1.379 1.385 | -0.003
1.385 1.386 | -0.000
1.386 1.386

Vay nghiém phuong trinh: x =1.386

c. Thuat toan

- Khai bao ham f(x)

-Nhdpa, b

~Tinh x =a— (b-a)f(a) / (f(b)-f(a))

- Néu f(x)*f(a) <0
Lap b=x
x = a — (b-a)f(a) / (f(b)-f(a))
trong khi |x-b|>e

Nguoc lai

Lap a=x
x =a— (b-a)f(a) / (f(b)-f(a))
trong khi |x-al|>¢

- Xuat nghiém: x
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BAI TAP

. Tim nghiém gin dang cac phuong trinh:

a. X —x+5=0 b.x’—x—1=0

c.sinx —x+1/4=0 d.x*—4x-1=0
bang phuong phap chia d6i voi sai sé khong qua 107
. Tim nghiém gin dang cac phuong trinh:

a. xX’—x+5=0 b.x'—4x-1=0
bang phuong phap diy cung vdi sai s6 khong qua 107
Tim nghiém gan ding cic phuong trinh:

a. € —10x+7=0 b.x’+x-5=0
bang phuong phap tiép tuyén véi sai s6 khong qua 107
. Dung phuong phap lap tim nghiém duong cho phuong trinh
X’ —x—1000=0 voi sai s khong qua 107

5. Tim nghiém duong cho phwong trinh: x> + x> 2x—2=0

6. Tim nghiém am cho phuong trinh:  x* - 3x*> + 75x — 1000 =0

7. Dung cac phuong phap c6 thé dé tim nghiém gan dung cho phuong trinh

sau: cos2x+x—-5=0

. Viét chuong trinh tim nghiém cho c6 dang téng quat:
f(x)=ax"+ax" + ... tax+a,=0

a. Ap dung phuong phap chia doi

b. Ap dung phuong phap diy cung

9. Viét chuong trinh tim nghiém cho phuong trinh ¢* — 10x + 7 = 0 bang
phuong phap tiép tuyén.

10.Viét chuong trinh xac dinh gia tri xy, X, theo dinh 1y 3.

11. Viét chuong trinh tim cin trén cta nghiém duong phuong trinh dai sd
theo dinh 1y 4.
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CHUONG V GIAI HE PHUONG TRINH
PAI SO TUYEN TINH

5.1. Giéi thi€éu
Cho hé phuong trinh tuyén tinh:
apX; tapXo t ...+ a;X, = s
ay1X1 T apXo t ...+ ayX, = a4
an1X + An2Xo +... 7t AnnXn = Ann+l

Hé phuong trinh trén c¢6 thé duoc cho béi ma tran:

ai an Adin An+l

a1 axn dyn  Aon+l
Ann+1 =

dnl an2 cee dnn dnn+1

Van dé: Tim vecto nghiém X = (x,,X ., X )
* Phwong phap:

- Phuong phép ding (Krame, Gauss, khai can): Pac diém cua cac phuong
phap nay 1a sau mot s hiru han cac bude tinh, ta nhan duoc nghiém dung
néu trong qua trinh tinh toan khéng 1am tron s6

- Phuong phap gan ding (Gauss Siedel, giam du): Thong thuong ta cho
an s6 mot gia tri ban dau, tir gia tri ndy tinh gi4 tri nghiém gan dung tot hon
theo mot qui tac nao d6. Qua trinh nay duoc lip lai nhiéu lan va voi mot sd
diéu kién nhat dinh, ta nhan duoc nghi¢m gén dang.

5.2. Phuong phap Krame

- Khai bao ham Dt tinh dinh thitc ma tran vudng cép n

-Nhapn,a; (1= 1n; j=Ln+1)
-d=Dt(A)
-Xét +d=0
+d#0 {di=Dt(Aj) ; x;=dy/d}
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5.3. Phuong phap Gauss

5.3.1. Ngi dung phwong phap

- Bién d61 Ma tran A vé€ ma tran tam gidc trén

ap an Aqn Aln+1
A a4 Aon Aon+1
A=
ani ano oee Ann Ann+1
ay] ai2 din Ain+1
0 3'22 vee a'2n a'2n+1
RN A=
0 0 a'mn a' e

Cach bién d6i A — A’: Thuc hién n-1 1an bién doi

Lan bién dbi i (1am cho a; =0;j=1+1—>n) bang cach:
dongj=dongj+dongi*m (m=-a;/aj)

- Tim nghi¢m theo qua trinh nguoc: x, > n,; — ... > X

Vi du 1. Giai h¢é phuong trinh

2 -1 3 5 I 2 -1 3 5
2x12 1 -1 2 | > 0 -3 2 -7 -8
Ix|-1 3 2 4 8 5310 5 13
Ix -2 0 5 1 4 ) 4/3 L0 3 14
1 2 -1 3 59 I 2 -1 3 5
0 -3 2 -7 -8 o -3 2 -7 -8
-1710 0 13/3 -14/3 -1/3 - 0 0 13/3 -14/3 -1/3
13
0 0 173 -73 10/3) 0 0 0 49/13 49/13

= X4 = 1, X3=1; Xy = 1, X1 =1
Vay nghiém hé phuong trinh x = (1,1,1,1)
5.3.2. Thudt toan
-Nhap n, a;;(i=1,n,j=1,n+1) (nhp truc tiép hogc tir file)
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- Bién d6i A — A’ (ma trén tam giac trén)

Lapi=1—->n-1

+Xétaij=O—> <

+Lapj=i+1—>n

Tim j sao cho a;; # 0

Hoan d6i dong i va dong j cho nhau

e M = -2j/a;;
eLipk=1—>n+l ajx= apt+ax™*m
- Tim nghi¢m
n
X, :(aml - Zaijxjj/aii (i=n—1)
j=i+l
Lapi=n—1
es=0
elapj=i1+1—>n S=S+a;*x
Xl = (amﬂ- s)/aﬁ

- Xuét x; (i=1-n)

5.4. Phwong phap lap Gauss - Siedel (tu stra sai)

5.4.1. Ngi dung phwong phap

14 2 1 4) - 4)
Bién doi h¢ phuong trinh vé dang: x = B x+ g

%
X =(X[rXg e X ) 2 =(81,8rry) B = {bjj}a
Cach bién do1:
anXx; tapXy ... a1pXy = aipt
21Xy TapXy t ...+ ayXy = A+
an1X1 +an2X2 +...t AnnXn = Apn+l
n
i=1
n
Xn = (ann+1 - zanjxj)/ann (J * n)
=1
Tong quat:
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X; = (@0 — Zaijxj)/aii J=1 (*
=1

14 . A }\ _)
Cho h¢ phuong trinh xap xi nghi¢m ban dau: xo = (Xg,xg,...,xg)

- ) -
Thay Xo vao (*) dé tinh: x| = (x},X5,..., X))

n
1 1 0 . .
Xi = (@, — 2 agx;)/a;(j#1)
i=1

N
Tuwong tu, tinh x>, X3, ...

1

n
2 .. k k . .
Tong quat: x K+l =(a,,,, —Zaijxj)/aii(Jil)
j=1

Qua trinh lip s& dimng khi thoa méan tiéu chuan hoi ty tuyét doi:
kv <e (Vi=1,n)

X

k

Khidé x, = (x;,x5,..,x5) la nghiém ciia hé phuwong trinh
Piéu kién hoi tu:

H¢ phuong trinh c6 ma tran 1ap B thod man:

I :miaxi bij‘ <1
=

<1

n
hodac r, = mjaxz
o1

hogc ;=) Y b; <l

i=1 j=1
thi qua trinh s& hoi tu dén nghiém.
Vi du 2. Giai hé phuong trinh

10 2 1 10

1 10 2 10
1 1 10 8

x;=-0,2x,-0,1x5 + 1
X2 = -O,le - O,2X3 + 1,2
X3 = —0,1X1 - O,IXZ + 0,8
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0 -0,2  -0,1

B=| -0,1 0 -02
-0,1 0,1 0
g_alzo&

Do n= maxz =0.3<1 thoa man diéu kién hoi tu

ij
Ap dung Phuong phap Gauss - Sledel
Chon xo = (0,0,0) thayvaoco x1 =(1, 1.2, 0.8)

- -
Tuong tu tinh x 2, x 3 ...

Bang két qua:
X X2 X3
1 1.2 0.8
0.68 0.94 0.58

0.754 1.016 0.638

0.733 0.997 0.623

0.738 1.002 0.627

0.737 1.001 0.626

0.737 1.001 0.626

Nghiém hé phuong trinh: ; =(0.737, 1.001, 0.626)
Vi k] -x{[<107 vi=13

1

5.4.2. Thudt toan
- Nhép n, a;; (i=1—>n, j=1->n+1)

- Nhap x;=(i=1—-n)

-Lap
t=0
lapi=1—>n
{S=0
lapj=1-—>ndo

if(j=i) S=S+a;*Xx
Y1=(ain+l's)/aii

if (|x1[i]-x0[i]|>=¢) t=I



Xi=Vi }
trong khi (t)
- Xuat x; (1 =1—n)
5.5. Phwong phap giam dw

5.5.1. Ngi dung phwong phap

Bién d6i hé phuong trinh vé dang:

Qn+1 - a11X1 - A1X2 - oo - AppXp = 0
A+ 1- A1X] - AX) - ... - AxpXy = 0 (1)
Apn+1 - Ap1X2 - Ap2Xp - ..o - AppXp T 0

Chia dong i cho a; # 0
bin+i -biXo-bisxa- .. -x=0
ban+1 - baX; —basXxz - ... -X,=0 (2)
bnn+1 - bn1X1 - bn2X2 .= Xp = 0
N d
Cho vecto nghiém ban dau x o = (X}, X5, X))

Vi xo khong phai 1a nghiém nén:

‘ 0 0 0_ 0
bins1 -bppXe -bisxs -...-%x; = Ry
0 0 0_ 1o
boni1 -boX; -bxX; -...-X = Ry
0 0 0_p 0
L b1 -buXi -bpxo - =X, =R,
0 0 0 , -
R/,R5,....... R, 1a cac s6 du do sy sai khac gira xo v&i nghiém thuc cua
hé phuong trinh

Tim R’= max {R,”, | R,%, ... | R,°]} va lam triét tiéu phan ti d6 bing
cach cho x, mot s6 gia 8x, =R, nghialax'=x"+R/
Tinh lai céc s6 du :

R =0

RiIZRiO_biS*SXs: Rio_bis*Rso (i: 19 1’1)

X X -
Cu tiép tuc qua trinh l3p trén cho dén khi : [RX|< € (Vi = 12n) thi X, =
(x5, X,5,... x.¥) 1a nghiém ctia hé phtrinh.
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Vi du 3. Giai h¢ phuong trinh:
10 20 2 6

1 1 -10 8

Giai: Bién doi vé hé phuong trinh trong dwong
0,6+02x,+0,2x;3- x;=0
0,3+0,2x;+0,2x3- x,=0
0,8+0,1x;+0,1x,- x3=0

Cho x, = (0,0,0) = Ro = (0.6, 0.7, 0.8)
R =max{R;
X; = x5 +R$ =0.8
R,= R)+b,,.R} =0.7+0.1x0.8=0.78
R} =R} +b,;.R}=0.6+02x0.8=0.76

) Vi=13

R, =(0.76, 0.78, 0)

Tuong tu ta c6 bang két qua:

X1 X X3 R, R, R,
0 0 0 0.6 0.7 0.8
0.8 0.76 0.78 0
0.78 0.92 0 0.08
0.92 0 0.18 0.17
0.96 0.04 0 0.19

0.99 0.07 0.02 0
0.99 0 0.03 0.01
0.99 0.01 0 0.01

1 0.01 0 0

1 0 0.01 0

1 0 0 0

Vay nghiém h¢ phuong trinh x=(1, 1, 1)
5.5.2. Thudt toan

- Nhﬁp n, aija Xi

- Bién d6i hé phuong trinh (1) vé dang (2)




for (=1, i<=n, 1++)
{ for =1, j<=n+1;j ++)
if (11 =j) afi,j] =a[i,)])/a[1,1]
a[i,i] =1
}
- Tinh r[i] ban dau (i = 1>n)
for i=1—->n do
{ r[i] =a [i, n+1]
for j=1—>n dor[i]=r[1] - a[i,j] *x[j] }
- Lap
t =0 /* cho thoat*/
/* Tim r; = max {|r[i]|} (1= 1->n) & tinh lai x,*/
max = [r[1]|; k=1
for i=2—>n do
if (max < [r[i]|) {max=r[i]; k=1}
x [k] = x [k] + r[k]
/* Tinh lai R[i] kiém tra kha ning lap tiép theo */
d = r[k]
for i=1—>n
{r[i]=1[1] - a[i, k] *d
if (Jr[1]] >¢€) thi t=1 /* cho lap*/
trong khi (t)
- Xuét nghiém: x[i] (i=1—n)
Luuy:
- Phwong phap chi thyc hién dugc khi a; # 0, néu khong phal doi dong
- Qua trinh hoi tu khong phu thudc vao xo ma chi phu thudc vao ban chét
cua hé phuong trinh.
- Moi hé phuong trinh ¢6 gia tri riéng A > 1 déu hoi tu dén nghiém mot cach
nhanh chong.
- Néu cac phan tir a; cang 16n hon cac phan tir trén dong bao nhiéu thi qua
trinh hoi tu cang nhanh.
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CHUONG VI

6.1. Gi6i thi¢u

Cho ma tran vudng cap n

arg an

A ax
A =

dn] an2

S
Tim gia tri riéng, Vecto riéng x cua ma tran A

Nghia la: tim A va x sao cho :
det(A-AE)=0 (E:Ma tran don vi)
(A-LAE) x =0

din

don

ann

TIM GIA TRI RIENG - VECTO RIENG

Dé tranh viéc khai trién dinh thirc (doi hoi s6 phép tinh 16n) khi tim A ta c¢6

thé ap dung phuong phap Panhilepski. O phuong phap niy ta chi can tim

ma tran B sao cho B déng dang véi ma tran A va B ¢6 dang ma tran

Phorébemit.
-
P1r P2
1 0
P = 0 1
. 0 O

pn-l
0

0

1

Pn
0

0

0

J

Khi d6 gid tri riéng cua ma tran A cling 1a gia tri riéng cua ma trn B.

6.2. Ma tran dong dang

6.2.1. Dinh nghia

Ma tran B goi 1a ddng dang v6i ma tran A (B ~ A) néu ton tai ma tran

khong suy bién M (det(M)x 0) sao cho B=M'AM

6.2.2. Tinh chit:
A~B=B~A
A~B,B~C=A~C

A ~B = giatririéng A cia A va B trung nhau.
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6.3. Tim gia tri riéng bang phwong phap Panhilepski
6.3.1. Ngi dung phwong phap
Thyc hi¢n n-1 1an bién doi:

*Lan bién ddi 1: TimM"',Msaocho A, =M'AM~ A

vadongncuaA;codang: 0 0 O .. 1 0
1 0 0
1 0 1 0 ;
M = M n-1j = Qnj
dni an2 dnn
0 0 1
e 3
1 0 0 0
0 | 0 0
M = —an —an ! ~am
A pn-1 A in-1 on-t A in-1
< 0 0 0 1 J
1 ..
néuj=n -1
a nn -1
Mn-l] = _ anj )
néuj#n-1
a

nn —1

Ail=M,;AM~A
* Lan bién d6i 2: Chon M_;, Msaocho A, =M, ;A M~ A,
va dong n-1 cua A, ¢6 dang: 0O 0 0..1 0 O
As~A;,Ai~A => A, ~A (tinh chit)
* Lan bién d6i thir n-1
Ta nhan dugc ma tran A, ~ A va A, c6 dang cua P.
Khi do6 dinh thirc
det (P-LE) = (-1)" (A" - p1 A" - ... = pui} - pu)
det (p-AE)=0 < A"-p A" - ... -puih-pn=0
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Giai phuong trinh, suy ra A

Vidu 1. Tim gié tri riéng cua ma tran:

2 1 0
A = 3 n=3
0|1 |2
ta tim:
P1 p>  Ps
P = 0 0
0 1 0
Lﬁnl:ChQn
0 0 0
MY = 0 1 2 M =] 0 1 =2
1 0 0 1
2 1 2
A =M'AM = 1|5 -5
0o 1 0
L§n2:ChQn
1 5 -5
MY =] 0 1 0
0 0 1
1 -5 5
M = 0 1 0
0 0 1
7 -14 8
A, =M'AM= |1 0 0 |=P
0 1 0

Gi4 trj riéng A 1a nghiém phuong trinh:  A* - 7A% + 144 -8 =0
SA2) A1) (A4)=0 & A=2;A=1; A=4
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6.3.2. Thuat toan
-Nhépn, a; (i,j=1-2>n)
- Khai bao ham nhan 2 ma tran vudng cép n
(C=AxB=>¢; :i ay xby )
Lapk=n-1 — 1 (phin tir bién déi : a1y )
/* Tinh 2 ma tran M, M1 (M1 la ma tran nghich dao cua M) */
fori=1-—->n
forj=1n
if ik
if i=j {M[ij]=1; Ml[ij] =1}
else {M[1,j]=0; M1[1,j] =0}

else { M1[i,j] = a[k+1,j]
if G=k) M[ij] = 1/a[k+1,k]

else  MJi,j] =-alk+1,j)/a[k+1,k] }
/* Goi ham nhén 2 1an */
Lan1:vao A,M; ra B
Lan 2 : vao MI;B; raA
- Xuét a; (i,j = 1—>n)
+¢ Thuat toan nhan 2 ma tran
for (i=1,1<=n; i++)
for (j=1; j<=n; j++) {
cli] [}]1=0
for (k=1; k<=n; k++) cfi] [j]+=a[i] [k] * b [k] [j]
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6.4. Tim vecto riéng bang phwong phap Panhilepski
6.4.1. Xay dung cong thurc
Goi ; la vecto riéng cila ma tran P ~ A
Tacod: (P-AE)y =0
Py =AEy
M"“A. M.y =AEy
Nhan 2 vé cho M:
M M"AM y =MAEy
AM y =AEMy

Pit x =My
Ax =MAEx
(A-AE) x =0

Vay X = M; la vecto riéng cua A
P=M'M' .M'AM M, M_,
M;: Ma tran M x4c dinh dugc & lan bién doi thu i

va M= M1 M2 Mn-l

Xac dinh y
(P-AE)y =0
. R
pi-A P2 .. Pnil P Vi
I % .. 0 0
y2 —0
0 0 .. 1 )

(pl = k)yl + Pz}’z + ...t pn-IYn-l + pnYn = 0
yi- Ays =0

Yn—l 'XYHZO
cho: y,=1= yu =4,

}’n-2:7\'}’n-1:}\'2 9 eee s Y1 :7\'11-1
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Vay y="L A2 L AN D)

Vi du 2. Tim vecto riéng cua A

2 1 0
A = 1 3 1
0 1 2

Giai: Goi y la vecto riéng ctia ma tran P ~ A
O vidu 1 ta co:

M=2 = y1=(4,21)
=1 = y,=(1,1,1)

=4 = y;=(16,4,1)

Tim M:
10 0)[1 5 5 1 -5 5
M=MM, ={0 1 2||0 1 ol=[0 1 -2
01 0J 0 0 1 0 0 1
x=My
1 -5 5| (4] (-1
Lo=|0 1 2 % =0
00 1)1
- N SN
1 -5 5|1 1
<, =0 1 2 {1} = |-1
o o 1J (1) (1]

Vay vecto riéng ciia A:

x1=(-1,0,1) x,=(1,-1,1) x35=(1,2,1)

6.4.2. Thudt toan

B6 sung thém 1énh trong thuat toan tim tri riéng nhu sau:
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- Khoitao B1 =E
-Lapk=n-1—->1
/* Tinh 2 ma tran M, M1 */
/* Goi ham nhan 3 1an */
Lan 1: vao A, M; ra B
Lan2: vaoM1,B; ra A
Lan 3: vaoBI,M; ra B
/* Gan lai ma tran B1=B */

- Xuat aij, bij
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CHUONG VII NOI SUY VA PHUONG PHAP
BINH PHUONG BE NHAT

7.1. Giéi thidu

Trong toan hoc ta thuong gip cac bai toan lién quan dén khao sat va tinh
gi4 tri cic ham y = f(x) ndo d6. Tuy nhién trong thyuc té c6 trudng hop ta
khong xac dinh dugc biéu thirc cia ham f(x) ma chi nhan dugc cac gia tri
ro1 rac: yo, yi, ..., yn tai cac diém twong Ung X, X, ..., Xp.

Vén dé dit ra 1 1am sao dé xac dinh gia tri cua ham tai cac diém con lai.
Ta phai xay dung ham ¢ (x) sao cho:
¢ (x)=yi=f(x;)) v6ii=0,n
¢ (x) = f(x) Vx thudc [a, b] va x # x;
- Bai toan xay dung ham ¢ (x) goi 1a bai toan noi suy
- Ham ¢ (x) goi 1a ham ndi suy cua f(x) trén [a, b]
- Cac diém x; (i=0,n) goi 1a cac mdc noi suy
Ham noi suy ciing dugc ap dung trong trudng hop dd xac dinh duoc biéu
thirc cua f(x) nhung né qua phtrc tap trong viéc khdo sat, tinh toan. Khi do
ta tim ham ndi suy x4p xi voi nd dé don gian phan tich va khao sat hon.
Trong trudng hop d6 ta chon n+1 diém bat ky lam mdc nodi suy va tinh gia
tri tai cac diém do, tir 6 xdy dung dwoc ham ndi suy (bang cong thirc
Lagrange, cong thic Newton,...).
Truong hop tong quat: ham ndi suy ¢(x) khong chi thoa man gid trj ham tai
méc ndi suy ma con thod man gia tri dao ham céc cép tai mdc do.
¢’ (Xo) = £'(X0); o) =), ...
P (x0) =17(X0);  @7(x)=1"(x1); ... ...

Nghia la ta tim ham noi suy cua f(x) théa man bang gié tri sau:
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Xj X0 X1 . Xn

yi =1(xi) Yo Vi Yn
y'=f(x)) ¥ Y Y
y'=x) | ¥ ¥’ ¥

7.2. Da thirc ngi suy Lagrange
Gia str f(x) nhan gid trj y; tai cac diém twong Gmg x; (i =0,n), khi d6 da thic
nd1 suy Lagrange cua f(x) l1a da thuc bac n va dugce xac dinh theo cong thire sau:
L,(x) = Xyip,(x)
i=0

(X=X )X = X)X = X5 X = X)X = X,) _ TS(x)
(X = Xo)(X; = X))o (X = X)X = Xjpp)-o(X; = X,)  MS

p (x)=

bat W(x) = (x - x0)(X - Xp)... (X - Xy)
_ WX \
Suyra: TS(x)= ; MS=W'(x,)

X_Xl

Lo(x) = W(x) g(x T

Vidu 1. Cho ham f(x) thod man:
X ‘ 0 1 2 4
f(x;) ‘ 2 3 -1 0

Tim ham ndi suy cua f(x), tinh f(5)
Giai:
Cach 1: W(x) =x(x-1)(x-2)(x-4)
W2 (0) =(-1) (-2)(-4) =-8
wW(1)=1(-1)(-3)=3
W (2)=2()(-2)=-4

W (4)=4(3)(2)=24
2 3 1

+ + )
x(-8) 3(x-1) 4(x-2)

La(x) = x(x = D(x = 2)(x = 4)(
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=1 (—x-DxE-2)(x—4)+4x(x-2)x—-4)+x(x-1)(x—4))

4
= %(X -H(—(x-D(x—-2)+4x(x —-2)+x(x —1))
_ %(X _4)(4x%—6x-2)

Céch 2:
Ly(x) = 2 x-Dxx-2)(x-4) +3 x(x —2)(x —4) _1 x(x —1)(x —4)
(-D(=2)(-4) 1(-1)(-3) 2(1)(=2)

= %(x —4)(4x* - 6x-2)

7.3. Pa thirc ndi suy Lagrange véi cac mdi cach déu

Gia sir ham f(x) nhan gid tri y; tai cac diém twong tng x; (i=0,n) cach déu

mot khoang h.

Pat t="—"0  khido:
X - Xo = h*t Xi - Xo =h *1
x-X;=h(t-1) x; = X; = h(i-1)
X =-Xi-1 = h(t— (1—1)) Xi-=Xi-1 = h
X - Xj+1 = h(t -(i+1)) Xi - Xi+1 = -h
X - X, = h(t - n) Xi - Xp = -h(n - 1)

t(t—1)* . *(t—(G{-D(t—(>+1)*..*(t—n)
(-1 *. *FL(=D" *1*2% _*(n—i)
_ t(t=D*..*(t-n)
(t—i)*il(n —D)I*=D)""
B i Yi(_l)n_i
La(xo +ht) =t(t-1) ... (t- n)izo (t—i)il(n—i)!
t(t—1)...t —n) & (=1)""y'ch
n! ; t—1

P;q (xo +ht)=

Ln(xo + ht) =

Vi du 2. Tim ham ndi1 suy cua f(x) thod man:
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Giai:

fix)) | 5 -2 1

Cach 1:

W) =x(x-2)(x-4)
W (0)=0-2)(0-4)=-8
W(2)=2-0)(2-4)=-4
W@4)=4-0)4-2)=8
5 2 N 1
8(x—-0) (x—-2)(-4) (x—-4)8

x(x=2)(x—-4)+ (% — x i 2 + 4(X1_ 5

Ly(x) = x(x = 2)(x = 4)(

)

)

B(x-2)(x—-4)+4x(x—4)+x(x —2))

R0|—= 0|— oo|—

(10x? — 48x +40) = %(SXZ —24x +20)

Cach 2:

t(t—1)(t—2)(5c2 _—2(312 +1.c§)

2 t—=0 t-1 t-2
== 5 4

+—)
2 t t-1 t-2

L,(20)=

_ % (At =1)E—2)+4t(t—2)+1(t—1)

_ %(10t2 —24t+10)=5t> =12t +5

Vay Lz(X)ngz —6x+5

7.4. Bang noi suy Ayken
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Khi tinh gi tri ciia ham tai mot diém x=c nao d6 bat ky ma khong can phai
xac dinh biéu thirc cta f(x). Khi d6 ta c¢6 thé ap dung bang ndi suy Ayken
nhu sau

7.4.1. Xdy dung bang ngi suy Ayken

C-Xop X0-X1 X0-X2 . X0-Xn d]
d
X1-Xp C-X1 X1-X2 . X1-Xn
ds
X2-Xp Xr-X1 C-Xp . X2-Xp
Xp-Xo Xp-X1 Xp-X2 . C-X, d,

W(c) = (c- Xo)( ¢~ X1)...( ¢~ Xy) : Tich cac phan tir trén dudng chéo
W’(x;) = (X - Xo)( X; — X1)... (Xi - Xi.1) (X = Xj+1) ... (Xi - Xp)

(c-x3) W (X)) = (X - X0)( Xi — X1)... (Xi - Xi_1) (€= X)(Xj = Xir1) ... (Xi - Xp)
d; = (c-x;) W’(x;) : Tich céc phan tir trén dong i (i=0,1, ...,n)

fl0)~ Ly(e) = W(e). 3 WG
i=0 \C — &4 i

n y ;
o= W) 2 g

Vi du 3. Tinh f (3. 5) khi biét f(x) thoa min

Gidi  Xay dung bang nd1 suy Ayken

2.5 -1 -2 -3 -4 60
1 1.5 -1 -2 -3 -9
2 1 0.5 -1 -2 2
3 2 1 -0.5 -1 3
4 3 2 1 -1.5 -36

W(3.5) = 1.40625
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1 2 7 1

7.4.2. Thudt todn
- Nhép: n,x;,y; (1=0,n),c
-w=1;s=0;
-Lapi=0 —n
{ w=w*(c-x))
d=c-x;
Lapj=0—>n
Néu j!=i thi d=d* (x-x)
s=s+y/d }
- Xuét két qua: w * s
7.5. Bang Noi suy Ayken (dang 2)
Xét ham noi suy cua 2 diém: xo, X,
X — X, X — X,

L01: YO +Yl
Xo — Xy X =X

- Yo(X; =x) =y, (X —X)

X =X
Yo Xo-X
= Y1 X1-X
X1-X0

Ham ndi suy cua hai diém x,, x;

Yo Xp-X
Lo(x) = i Xi-X
Xi-Xo
Xét ham p(x) cé dang:
Loi(x) x;-x
px) = [Lo(®) XX
Xi-Xj
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Lo1(X0) (Xi — Xo) - Loi(X0) (X1 — Xo) Yo(Xi - X1)

p(xo) = XX = Xi- X, = Yo
P(x) = yi1 (Xi - X1) = v
X; - X
P(x) = -y1 (X1 - X)) -
Xi- X]
Viay p(x) 1a ham noi suy cta 3 diém x,, X;, X;
Téng quat: Ham noi suy cua n+1 diém X0, X1yeee Xn
Lo n2n1(X)  Xp1-X
Loiz.n(X) =| Loiz.n2a(X)  XaX
Xn = Xn-1
Béang Noi suy Ayken (dang 2)
Xi Vi | Loi(X) | Loii(X) | Lori(X) Lo12..a(X) Xi-X
Xo | Yo Xp-X
X1 | y1 | La(x) X| - X
X2 | 2 | Loa(X) | Lona(x) Xy - X
X3 | y3 | Loa(®) | Lois(x) | Loias(x)
Xn | Yo | Lon(X) | Lomn(X) | Lotaa(X) | ... Lonpa(X) | Xa-X

Vi du 4. Cho f(x) thoa man:

Tinh f (2.5)




Giai: Ap dung bang Ayken (dang 2)

Xi Vi Loi(x) | Loii(x) | Lonix | LoisiX | Xj- X
1 2 -1.5
2 4 5 -0.5
3 5 4.25 | 4.625 0.5
4 7 4.5 4.875 4.5 1.5
5 8 425 | 4875 | 4562 | 4407 | 2.5

Vay f(2.5) ~4.407
Cha thich : Ly(-2.5) = (2(-0.5) - 4(-1.5)) / (2-1) =5
7.6. N§i suy Newton

7.6.1. Sai phan
Cho ham f(x) va h 14 hang s6, khi do:

Af(x) = f (x + h) - f(x) dugc gol 1a sai phan cap 1 dbI vél budc h.
A*f(x) = A[Af(x)] : sai phan cap 2
Tong quat: Af(x) = A[A*" f(x)] : sai phan cdp k

Cach 1ap bang sai phan:
Xj f(Xi) Af(Xi) Azf(Xi) A3f(Xi) Anf(Xi)
X0 Yo
X1 Y1 Af(Xo)
X2 y2 Af(Xl) Azf(Xo)
X3 yi | ARx2) | Af(x)) | AP(X0)
X, Yo | Af(Xp A(xo)
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7.6.2. Cong thirc ndi suy Newton
Gia sir ham f(x) nhén gia tri y; tai cac mdc x; cach déu mot khoang h. Khi
d6 ham nodi suy Newton 1a mot da thire bac n dugc xac dinh nhu sau:

La(x) = Copo(x) + Cio1(X) + ... + Chon(x)  (*)
Trong d6: @y(x) = 1;

X — X
¢ (x)=—""

: (X =x )X =%,)
h ;

h?2! ’

P, (x) =

0. (x) = (X=X)(X=Xy)--(X=X, )
h"n!

L6p cac ham @j(x) c6 tinh chét sau:

- (pi(X()) =0 Vi= I,n
- AQi(X) = Qr1(X)

* Xac dinh cac hé s6 C; (i= 0,n)

Sai phan cip 1 ctia Ly(x)

(1) ALn(x) = CoAo(x) + C1AQ1(X) + CAP(X) + ... + CrAPn(X)
= Ci9o(x) + Copy(x) + ... + Chpn1(x)

Sai phan cip 2 ctia Ly(x)

(2) A’Ly(x) = C1AQo(X) + C:AQ1(X) + ...+ CoA@n.1(X)

= Cz([)()(X) + C3(p1(X) + ..+ Cn(Pn-Z(X)

Sai phan cip n ctia Ly(x)
(n) A"Ly(x) = Copo(x) = C,,
Thay x = xpvao (*), (1), (2), ...., (n) ta dugc:

Co= Ly(X0); Ci=ALy(X0); Co=ALy(X0); ...; Cy=A"Ly(X0)
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Vi L,(x) = f(x) nén:

Viay :

Ln(%0) = (o) ;

ALx(xo) = Af(xo) ;

ALy(x0) = Af(x0) 5 ..; A"Lo(xo) = A™(xo)

L,(x) = f<x0)+Af<xo>"‘hJ+A2f<xo)

+ot AM(X,)

(X = xo)(X = xy)

h22!

(X =X )X = X)X =X )

h"n!

Vi du 5. Xay dung ham ndi suy Newton thod man:

2 3 4 5
Vi ‘ 2 4 5 7 8
Giai
Lap bang sai phan:
X; fix) | Afx) | AM(x) | A(x) | AM(x)
1 2
2 4 2
3 5 1 -1
4 7 2 1 2
5 8 1 -1 -2 -4

Ham noi suy Newton:
L,(x) % 242520 (X = X)X =%)) (X =X)(x =X)(X = X))

2!

41

_4 (x —x)(x =X )(X — X, )(X — X35)

3!
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7.7. Noi suy tong quat (Noi suy Hecmit)

Xay dung ham ndi suy cua f(x) thoda man gia tri ham va gia tri dao ham céc
cap theo bang gia tri sau:

X X0 X1 . Xn
yi =f(xi) Yo Y1 Yo
y'i=f(x) ¥'o Y Y'n

yi'7= F’(Xl) yl'o y9’1 . yﬂ’n
yi(k) =f(k)(xi) yl(k) yz(k) yn(k)

Gia sir ham ndi suy can tim 1a da thirc bac m: Hy,(x)

k
m=n-+ Z Si (S;: s gia thiét duoc cho & dao ham cép i)

i=1
Hou(x) = Ln(x) + W(x) Hy(x)
(Vi Hu(x) = Ln(x) + W(xi) Hyx) = ;)
V6i:  W(X) = (X-X0) * (X-X1)*....5(X-Xy)
p=m-(n+1)

Pao ham cép 1:

H’n(x) = Ly’ (%) + W(x) H,(x) + W (x)H,(x)
Xét tai cac diém x;:

H(x;) = Lo (x;) + 2&(()& H(x5) + W (x)H,(x) = y;

=> Hy(x,)
Pao ham cép 2:

H”(x) = Ly (x) + 2W(x) H’,(x) + W**(x) Hy(x) + W)H,”(x)
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Xét tai cac diém x;:
H”n(x0) = Ly (%)) + 2W(x5) H(x5) + W (x7) Hy(x;) + W(x)H, (%) =i
H_J
=> Hy'(x) 0
Tuong tu: Pao ham dén cip k suy ra Hp(k'l)(xi)

Ta xac dinh ham H,(x) thoa man:

X X0 X1 ... Xn

Hp(Xi) ho h1 vee hn

Hp ’ (Xi) h'() h'] vee h'n
) | he*P n*Y o h*D

Vé ban chat, bai todn tim ham Hy(x) hoan toan gidng bai toan tim ham
H.(x). Tuy nhién ¢ ddy bac cua n6 giam di (n+1) va gia thiét vé dao ham
giam di mot cap.

Tiép tuc giai twong tu nhu trén, cudi cung dua vé bai toan tim ham ndl suy
Lagrange (khong con dao ham). Sau d6 thay nguoc két qua ta dugc ham noi
suy Hecmit can tim H,(x).

Vi du 6. Tim ham ndi suy ctia ham f(x) thod man:

X 0 1 3

fix) | 4 2 0

f(x) | 5 3
Giai: Ham ndi suy can tim 13 da thirc Hy(x)

H4(X) = Lz(X) + W(X) Hl(X)
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W(x) = x(x-1)(x-3) =x’ — 4x” +3x

L,(x) = 4(X—1;(X—3) +2X(X—3)

:%(x2 -7x+12)

H', (x) = éx —~ ;+ (3x? = 8x + 3)H,(x) + WX)H' | (x)

H', (0) = —;X +3H,(0)=5=>H,(0) = 22

H', (1) = —%x—ZHl(l):-3z> H1(1)=§

Tim ham H;(x) thod man:

Xi ‘ 0 1

H(x;) ‘ 229 2/3

_ 2 (x=D 2(x=1)_-16x+22

=5 0oy Y3000 9

Vay Hy(x) =(x* =7x +12)/3 + x(x-1)(x-3)(-16x +22)/9
7.8. Phwong phap binh phwong bé nhat

Gia str c6 2 dai lugng (vat 1y, hoa hoc, ...) x va y ¢0 lién hé phu thugc nhau
theo mot trong cac dang da biét sau:

-y=fax+b
-y=a+bx+cx’ Tuyén tinh
-y =a+ bcosx + csinx

- y = aebx ) ,
! Phi tuyén tinh
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nhung chua xdc dinh dugc gia tri cua cac tham s6 a, b, c. Pé xac dinh

duoc cac tham s6 nay, ta tim cach tinh mot so cap gia tri tuong ung (x;,

yi), i=1, 2, ...,n bang thyc nghiém, sau d6 ap dung phuong phap binh

phuong bé nhét.
* Trwomg hgp: y=ax+b
Goi & sai s0 tai cac diém x;
g =Yi-a-bx;

n
Khi d6 tong binh phuong cac sai s Z

1:

Muc dich ciia phwong phap nay 1a xac dinh a, b sao cho S 1 bé nhat. Nhu

vay a, b 1a nghiém hé phuong trinh:
o'

Taco: S=3X(yi +a’ + b’x;’ - 2ay; - 2bx;y; + 2abx;)

% =>(2a -2y, +2bx;)
i=1
% =3 (2bx; - 2x,y, + 2ax,)
i=1

na + bz X Zn: NE
@ { i=1
aZx +be _ZX V.

Giai h¢ phuong trinh ta duoc: a, b
* Truomg hop y = a + bx + cx’
Goi g; sai sb tai cac diém x;

2
& =Yi-a-bx-cx
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n
Khi d6 téng binh phuong cac saisd: S = > &}
i1

Cac hé sb a, b xac dinh sao cho S 1a bé nhat. Nhu vay a, b, ¢ 1a nghi¢ém
cua hé phuong trinh:

o8 - SRR
(a_:() (na+bZXi+Cin ZZYi
a i=1

i=1 i=1

{ B _, o { ain+bZXiz+cznlxi3:Zn:xiyi
i im1

0a i=l i=1 i=l

n n n n
L S _, \ azxi2+bZXi3+Cin4:ZXiZYi
i=1 i=1

B i=1 i=1
Giai hé phuong trinh ta dugc a, b, ¢
* Truwong hop: y = ae™
Lay Logarit co s6 ¢ hai vé:  Lny = Ina + bx
batY =Iny; A=Ina; B=Db; X=x
Tadua vé dang: Y =A +BX
Giai hé phuong trinh ta dugc A, B=>a= e*, b=B
* Truwong hop y = ax”
Lay Logarit co s6 10 hai vé:  Lgy = lga + blgx
bat Y =1gy; A=Iga; B=b; X =1gx
Tadua vé dang: Y =A+BX
Giai hé phuong trinh ta dugc A, B=>a= 10%, b=B
Vi du 7. Cho biét cac cip gia trj clia x va y theo bang sau:

Xj ‘ 0.65 0.75 0.85 0.95 1.15
Vi ‘ 0.96 1.06 1.17 1.29 1.58

Lap cong thire thuc nghiém cua y dang ae™
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Giai
Ta co: y = ae™
Lay Logarit co s6 ¢ hai vé:  Lny = Ina + bx
batY =Iny; A=Ina; B=Db; X=x
Ta dua vé dang: Y =A +BX

Xi =X ’ 0.65 075 0.85 095 1.15
-0.04 0.06 0.18 025 046

Yi = ll’lyi

>X; ‘ X ‘ XY | XY,
4.35 ‘ 3.93 ’ 0.92 ‘ 0.89

Phuong phép binh phuong bé nhat: A, B 1a nghiém hé phuong trinh

nA +BY X, =V,
i=1

i=1

{ SA +4.35B =0.89
435A +3.93B=0.92
Giai hé phuong trinh ta dugc: A =-.069, B=1

Suyraza=e* =%, b=B=I

Vay f(x)= ;—e *
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CHUONG VIII TiNH GAN PUNG TiCH PHAN XAC PINH

8.1. Gi6i thiéu

Xét ham s6 f(x) lién tuc trén [a,b], néu x4c dinh dugc nguyén ham F(x) ta
c6 cong thue tinh tich phan:

_lff(x)dx = F(b) - F(a)

Nhung trong da s6 cac truong hop ta khong xac dinh duoc nguyén ham cua,
hoic khong xac dinh dugc biéu thirc cta f(x) ma chi nhan duogc cac gia tri

ctia né tal nhung diém roi rac. Trong truong hop nhu vay ta c6 thé sir dung
cac cong thirc gan dung sau dé tinh tich phan:

- Cong thirc hinh thang.
- Cong thirc Parabol

- Cong thirc Newton Cotet
8.2. Cong thirc hinh thang

Chia [a, b] thanh n doan bang nhau v&i khoang cach h = (b - a)/n theo cic
diém chia: Xo=a, X;=ath, ..., X,=b

b X X2 X
[f(x)dx = ff(x)dx + [f(x)dx +..+ [f(x)dx =S
a X =a X1 Xn-1

S 1a dién tich gidi han boi1 duong cong f(x), x=a, x=b, va truc x

A

v

X, =a X, X, X,=b

Xét trén [Xo, X;], ta xem duong cong f(x) 1a dudng thang
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1
Sl ~ Shthang = Eh(YO + YI)

Tuong tu:

1
S, » Eh(}ﬁ +Y,)

1
Sn ~ Eh(yn—l + Yn)

b
h
vay: |[f(x)dx ~ S0+ 2y 42y, + e +2Y, 1+ Y,)

8.3. Cong thirc Parabol

Chia [a, b] thanh 2n doan bing nhau véi khoang cach h = (b - a)/2n theo cac
diém chia: Xp=a, X;=ath, ..., Xon =b

Tf(x)dx = Xff(x)dx +Tf(x)dx +...+ Xj‘nf(x)dx
a X0 X3 X2n-2

Xét trén [xo, X»] xem dudng cong f(x) 12 Parabol (ndi suy bac 2 cua 3 diém

X0, X1,X2)

X B (X—Xl)(X_XZ) (X—Xo)(X—X2)
f(x)=L,(x)=y, P v +Y, (X = X)X, —X;) +
(x —XO)(X_XI)

(x; = X)Xy —X)

+Yy,

ng f(x)dx = TLz (x)dx

X0 X0

Thay xo=a, x; =a+h, x, = a+2h vao, ta co:
X2 h

J.f(X)dX ~ E(YO +4y,+Y,)

X

Tuong tu:
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X4 h
J.f(x)dx ~ E(Y2 +4y; +,)

X2

X2n

h
J f(x)dx = 5(3’211—2 +4Y50 +Y2)

X2n-2

b
. h
Vay: jf(X)dX ~ E(Yo +A4y, +2y, + 4 2Y5, 5 + 4V + Yon)

5
Vidy. Tinh J =.[ dXZ theo 3 cach
1+ x

Giai
Cach 1: J:arctgx‘f =arctg5 —I1/4 ~ (0.588

Céch 2: chia [1, 5] thanh 4 doan bang nhau (h=1) véi cac diém chia
1 ‘ 2 ‘ 3

X 4 ‘ 5
yi | 1/2 ‘ 1/5 ’ 1/10 ’ 1/17 ‘ 1/26
Cong thure hinh thang:

J~(1/2+2/542/10 +2/17 + 1/26) /2 =~ 0.628
Céch 3: Cong thirc Parabol:

J~(1/2+4/5+2/10 +4/17 + 1/26) /3 = 0.591
8.4. Cong thirc Newton-Cotet

Chia [a, b] thanh n doan bang nhau véi khoang cach h = (b - a)/n véi x¢=a;
x;=a+h,..,x,=b.

batx=a+(b-a)t = dx=(b-a)dt

X; ‘ a ath a+2h b

t; ‘ 0 I/n 2/n 1
Khi do:

_Tf(x)dx =(b- a)j'f(a +(b-a)t)dt=(b- a)icb(t)dt
a 0 0

Véi  ¢(t)=fla+ (b-a)t

Xem ¢(t) 12 ham ndi suy Lagrange ciia n + 1 diém: to, ti, ..., t,
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=yt (t-1) (t=0)(t—2).(t—1)
n n n

O(t)y~L, (1))=Y, +Yy; +..
Hedeen  dod-Ahd oy
n n n n n n
t—0yt— Dy -"71
n n

+Yy 1

“a—oa-Yy.a-"=h
n n

1 1
Khi dé: [d(t)dt~ [L, (t)dt
0 0

1 1+1

t=0)t— 1) = “he =1 o
n n n

( —0)(11—111)...(;—i )(i—i:)...(;—l)

dt
i -1
n n

bit P! :i
0

b n .
Vay:  |[f()dx = (b-a)X yp,
. i=0

Xétn=1 (h=b-a)

1 J—
PIO :J.—dt:—— ; Pll — gdt:l
11-0 2

b
jf(x)dx =(b— a)(y70+ %) = g(y0 +y,) — Cong thirc hinh thang

Luu y: Gia tri cia P! c6 thé tra trong bang sau:

n Pri1

1 1/2 1/2

2 1/6 4/6 1/6

3 1/8 3/8 3/8 1/8

4 9/71 16/45 2/15 16/45 9/70

5 19/288  25/95  25/144 25/144  25/95 19/288




BAI TAP

1. Khai bao (dinh nghia) ham trong C dé tinh gan dtng tich phan xac dinh
cua f(x) tr én [a, b] (d6i kiéu con tré ham)

a. Dung cong thirc hinh thang
b. Dung cong thirc Parabol

c. Dung cong thirc Newton-cotet
2. Viét chuong trinh tinh gan ding tich phan xac dinh trén [a, b] ctia 1 ham
f(x) cu thé (str dung cac ham di khai bao trong ciu 1). So sanh két qua,

nhan xét.
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MOT SO CHUONG TRINH THAM KHAO

1. Tinh gan ding tich phan xac dinh

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

# define PI 3.14159

float d[10];int n;
double g(double x)
{
return 1/(1+x*x);
}
double tp(double (*f)(double),float a,float b)
{
int n=100,1;
float s,h=(b-a)/n;
s=(f(a)+f(b))/2;
for (i=1; i<n;i++) s+=f(a+i*h);
return s*h;
b

void nhap(float *a, int *n)

{int1;
printf("\n Nhap bac da thuc: ");scanf("%d",n);
printf("\n Nhap he so cua ham da thuc:\n");

for (i=0;i<="*n; ++i) {
printf(" a[%d]=",1);
scanf("%f",a+i);

b

double f(double x)

{
float p=d[0]; int 1;
for(i=1;1<=n;i++) p=p*x+d[i];
return p;

b

main()
{ float a,b; char tt;
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while (1) {
printf("\n Nhap can de tinh tich phan: "); scanf("%f%f",&a,&b);

[*printf("a="); scanf("%f",&a);
printf("b="); scanf("%f",&b);*/
printf("\nS1=%.3f",tp(sin,0,PI));
printf("\nS2=%.3f",tp(cos,0,P1/2));
printf("\nS3=%.31",tp(g,a,b));
nhap(d,&n);
printf("\nS4=%.3f",tp(f,a,b));

printf("\n\n Ban tiep tuc ko(c/k)?");
tt=getch();
if (tt!='c') break;
}

2. Tim nghiem gan dung cua phtrinh da thuc bac n bang PP chia doi

# include <stdio.h>

# include "conio.h"

# include "math.h"

# define eps le-3

float f(float);

void nhap(float *, int );
float d[10]; int n;

void main()
{ float a,b,c; char tt;

while (1) {
printf("\n Nhap bac phuong trinh: ");scanf("%d",&n);
nhap(d,n);
printf("\n Nhap khoang nghiem: "); scanf("%f%f",&a,&b);
/* printf("a="); scanf("%ft",&a);

printf("b="); scanf("%f",&b);*/
if (f(a)*f(b)<0) {
c=(atb)/2;
while (fabs(a-b) >= le-3 && f(¢)!=0) {
printf("\n%.3f 9%.3f %.3f",a,b,f(c));
if (f(b)*f(c)>0)
b=c;
else a=c;
c=(atb)/2;



b
printf("\n\n Nghiem phtrinh: %.3f",c);

}

else
if (f(a)*f(b)>0) printf(" ( %f, %f) khong phai la khoang
nghiem",a,b);
else
if (f(a)==0) printf(" \n Nghiem phtrinh: %.3f",a);
else printf(" \n Nghiem phtrinh: %.3f",b);

printf("\n\n Ban tiep tuc ko(c/k)?");
tt=getch();
if (tt!='c') break;}
b

void nhap(float *a, int n)
{inti;
printf("\n Nhap he so cua phuong trinh:\n");
for (1=0;1<=n; ++1) {
printf(" a[%d]=",1);
scanf("%f",a+1);

}

}

/* ham tinh gia tri da thuc*/

float f(float x)

{
float p=d[0]; int 1;
for(i=1;i<=n;i++) p=p*x+d[i];
return p;

}

3. PP tiép tuyén

# include "conio.h"
# include "math.h"
# define eps le-3
float f(float x);
float fdh(float x);
main()

{ float a,b; char tt;

while (1)
{ printf("\nNhap xap xi ban dau: "); scanf("%f",&a);
/*b=a-f(a)/fdh(a);
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printf("\n%.3f 9%.3f %f",a,-f(a)/fdh(a),b);*/
do {
b=a;
a=b-f(b)/fdh(b);
printf("\n%.3f %.3f %f",b,-f(b)/fdh(b),a);
}
while (fabs(a-b) >= le-3);
printf("\nNghiem phtrinh: %.3f",a);
printf("\nTiep tuc ko(c/k)?");
tt=getch();
if (tt=="k' || tt=='K") break;}

i‘loat f(float x)

{ return exp(x)-10*x+7;
iloat fdh(float x)

i return exp(x)-10;

4. Giai hé phtrinh dai s6 tuyén tinh bang PP Gauss

# include <stdio.h>

# include "conio.h"

# include "math.h"

void nhap(float *a, int n,int m);
void xuatmt(float *a, int n,int m);

main()
{ float a[10][10];
float x[10],m,s;
char tt;
int n,1,J,k;
while (1) {
printf("\n Nhap n="); scanf("%d",&n);

printf("\n Nhap he so cua he phuong trinh:\n");
for (i=1;i<=n; ++1)
for (j=1;j<=n+1;++j) {
printf(" pt[%d%d]=",1,));
scanf("%f",&m);
alilljT=m;
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for (i=1;i<=n; i++) {
printf("\n");
for (j=1;j<=n+1;j++) printf("%.3f ".a[i][j]);
}
/* bien doi A ve ma tran tam giac tren */
for(i=1;i<n;i++)
for(j=i+1;j<=n;j++) {
m=-a[j][i}/a[i][i];
for(k=1;k<=n+1;k++) a[j][k]+=a[i][k]*m;
}
printf("\n");

for (i=1;i<=n; i++) {
printf("\n");
for (j=1;j<=n+1;j++) printf("%.3f ".a[i][j]);
h
/* tim nghiem theo gtrinh nguoc */
for(i=n;1>=1;i--) {
s=a[i][n+1];
for(k=i+1;k<=n;k++) s-=a[i][k]*x[k];
x[i]=s/a[i][i];
h
printf("\nNghiem he phtrinh:");
for(i=1;i<=n;i++) printf("%.3f ",x[i]);

printf("\n\n Ban tiep tuc ko(c/k)?");
tt=getch();
if (tt!='c') break;}
}

/* Ham nhap mang a(m,n)*/
void nhap(float *a, int n,int m)
{ int 1,j;
printf("\n Nhap he so cua he phuong trinh:\n");
for (i=1;i<=m; 1++)
for (j=1;j<=n;j++) {
printf(" pt[%d%d]=",1,));
scanf("%f",a+i*n+j);

/* Ham xuat mang a(m,n)*/
void xuatmt(float *a, int n,int m)
{ int 1,j;
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for (i=1;1<=m; 1++) {
printf("\n");
for (j=1;j<=n;j++) printf("%.3f ", *(at+i*n+)));

67



TAI LI EU THAM KHAO

[1] Pang Qudc Luong, Phuwong phdp tinh trong ky thudt, Nha xuat ban xay
dung Ha ndi1, 2001

[2] Ph;m Van Hap, Giao trinh Co so phuwong phdp tinh tap LII. Truong PH
Tong hop Ha ndi, 1990

[3] Cao quyét Thing, Phuwong phdp tinh va Ldp trinh Turbo Pascal. Nha XB
gido duc, 1998

[4] Ta Van Dinh, Phuwong phap tinh. Nha XB gido duc, 1994
[5] Duong Thuy V§, Phuong phdp tinh. Nha XB khoa hoc & k¥ thuat, 2001

[6] Phan Van Hap, Bai tdp phwong phap tinh va lap chuwong trinh cho may tinh
dién tu. Nha XB dai hoc va trung hoc chuyén nghiép, 1978

[7] Ralston A, A4 first course in numberical analysis. McGraw — Hill, NewY ork,
1965

68



