Chuong 4
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XAP XI HAM



I. PAT BAI TOAN :

PE€ tinh gid tri cla mot ham lién tuc
bat ky, ta ¢6 thé xap xi hAm bing mot
da thdc, tinh gia tri cua da thic tir d6
tinh dugc gid tri gan ding cia hAm



Xét ham y = f(x) cho dudi dang bang sO

X X, X4 X5 . X,
Yo Y1 Yo ce Yn

= Cdc gid tri x,, k=0, 1, .., n dudc sip theo
thit tv ting dan goi 13 c4dc di€m nit noi suy

= Cac gia tr1 y, = f(x,) la cac gia tr1 cho trudc
cua ham tai x,

Bai toan : xay dung 1 da thic p (x) bic =n

thod di€u kién p,(x,) = y,, k=0,1,.. n. Pa thifc
nay goila da thic ndi suy cua ham f(x).
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II. PA THUC NOI SUY LAGRANGE:

Cho ham y = f(x) va bdng s0

X | X, X X5 oL X,

y Yo Y1 Yo . Yn

Ta xdy dung da thdc nd1 suy ham {(x)
trén [a,b]=[X,, X,].



Dit
[T -

p’(lk)(x) — i=0,i#k

T (x, - x)

i=0,i#k

o (r=xp)x—x)e(x—x ) —x, ) (X — X))

- (x, —x )(x, —x)...(x, —x_)(x, —x,_)...(x, —x )

Ta co

P, (x,) ="




Pa thuc

L= pP)y,

c6 bac < n va thda di€u kién L (X) =Y,

goi la da thirc ndi suy Lagrange cua ham f

Vidu : Cho ham f va bdng s0

X 0) 1 3
y 1 -1 2

Xay dung da thac nd1 suy Lagrange va tinh
gan ding f(2).



_ O X-D(x-3) 1 ,
n=2 p, &) 0-1)0-3) 3(x 4x +3)
(1) _(X_O)(x_?’):_l 2
p, (x)= 1-0)(1-3) 2(x 3x)
2) (x-0)(x-1) 1 ,
P, (x)= 3-0)(3-1 6(x X)

Pa thuc nd1 suy Lagrange

L (xF=— (x —4x+3)+— (x2—3x)+ (x —x)—%x —%x+1

f(2) ~ L (2) = -2/3



< Cach biéu dién khéc :
Dat o(x) = (x- Xp)(X- X{) .... (X-X,)
'(0)=Y [[(x—x)
O (X,) = ()l.(;ii—xo)(xk—x1)...(Xk—xk_l)(xk—xk ) (X- X))
@(Xx)

(k) [
= Po0)= w'(x,)(x—x )

= L (x)= a)(x)z

o @ (X, )(x X,

= | L (x)= a)(x)ZD—k vO1 D, = o’ (Xx,) (X-X,)
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D€ tinh gid tri cia L (x), ta 1ap bang

X X, X[ e X,
N
X |X-X, XpmX; ... XX | D,
X |X-X, X-X; ... XX | D, tl?h
dong
- - _ S
X, |X,-Xy X-X; ... X-X | D/
®(X) tich dudng chéo




Vidu : Cho ham f va bang s6
x| 9 7 a4
y -1 -4 -9

Tinh gin ddng £(-6)
Ta lap bang tai x = -6

x=-6| -9 -7 -4
-9 3 -2 -5 30
-7 2 1 -3 -6
4 5 3 -2 -30
-6

Viy {(-6) = L,(-6) = -6(-1/30+4/64+9/30) = -5.6



Vidu : Cho ham f va bang s0
X 0 1 3 4
y 1 1 2 -1
Tinh gin ding £(2)
Ta lap bang tai x =2

x=2 | 0 1 3 4
0 2 -1 -3 -4 [-24
1 1 1 2 -3 6
3 3 2 -1 -1 6
4 4 3 1 -2 -24
4

Vay £(2) ~ Ly(2) = 4(-1/24 + 1/6 + 1/3 +1/24) =2
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e TH diic biét : cic diém nudt cich déu
vG1 budc h = X, — X,

g (x—x.)
h

Ta co x, =X, + kh

=  X-X; = X- X,-kh = (g-k)h
X=X = (X, +1h)-(x +jh) = (1-))h

= O)=(X-X)(X-X)) ... (x-X,)=q(q-1)..(q-m)ho*!
O (X)) = (X-Xg) oo XX ) XeXpi) - (Xe-X,)
=k.(k-1) .. 1.(-1)(-2) ... (k-n)h"
= (-1)™k k! (n-k)! h»
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L (x)= a)(x)Z

0 @'(X, )(x X,)

- (_1)n_k yk

=L, (x)=q(g—1)..(q— n)zk'(n k)(g—k)

Vidu : Cho ham f va bdng s0

X 1.1 1.2 13 14
y 15 18 19 24

Tinh gin ding f(1.25)
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giai
Ta co n=23 x =1.25
h=0.1 q=(1.25-1.1)/0.1 = 1.5

15 18 19 24
3(1.5)  21(0.5) 21(-0.5) 3!(-L.5)

L (1.25)=(1.5)(0.5)(-0.5)(-1.5)[- ]

=18.375

Viy f(1.25) ~ 18.375
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<» Cong thite danh gia sai so :

Gid st ham f(x) c6 dao haAm dén
cap n+1 lién tuc trén [a,b].

bat M = max | ")l

n+l x€la,b]

Ta co6 cOng thuc sai1 sO

| f(x)—L (x)I< M, | oo(x) |
! (n+1)!
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Vidu : Cho ham f(x)=2* trén doan [0,1]. Panh

gid sai s khi tinh gin ding gid tri hAm tai diém
x=0.45 st dung da thic ndi suy Lagrange khi chon
cdc di€m nit x =0, x,=0.25, x,=0.5, x;,=0.75, x,=1
Giai

Ta c6 n =4, fO(x) = (In2)>2*

= M. = max If®(x)| = 2(In2)°

cOng thic sai sO

| f(x)—L (x)I< M | oo(x) |
" (n+1)!

_2(In 2)

1(0.45)(0.20)(-0.05)(-0.30)(-0.55) I= 0. 198x1()_5



III. PA THUC NOI SUY NEWTON:
1. T1 sai phéin :

Cho ham y = {(x) xac dinh trén [a,b]=[Xx,, X, ]
va bang sO

XO X1 X2 C e Xn
y yo y1 y2 - e yn
. X _ f(x
Bal IIIQIIg f[xk’xk+1]:f( k+1) A k)
X1 ~ X%

o 1 9 . A o d 2 N A
go1 la ti sai phin cip | cua ham f trén [X,,X,, ]
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Ti sai phan cap 2
f[xk+1’xk+2]_f[’xk”xk+1]

Xevo — X

Jlesx 0 %0,1=

Bing qui nap ta dinh nghia ti sai phan cdp p

f[xk+1’xk+2’ ’xk+p]_f[xk’xk+1’ ’xk+p—1]

flx,x, s ,xk+p] =
X .  —X
k+p k
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Vidu : Cho ham f va bang s0

X

1.0 1.3

1.6

2.0

y

0.76 0.62 0.46

Tinh cac ti sai phan

Giai : ta lap bang cac ti sai phan

0.28

k Xk f(xy) XX ] | XX Xin] | X0 Xp X0 Xg 3]
0 1.0 0.76
1 1.3 0.62
2 1.6 0.46
3 2.0 0.28
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2. Pa thitc n6i suy Newton :
T1i sai phan cap 1
PR (G (C),

XO—X

= f(xX)=y,+ flx,x,](x—x,)

T1i sai phan cip 2
Jlxg,x, 1= flx, x, ]
xl—x

= flx,x, 1= flx,,x 1+ flx,x,,x 1(x — x,)

flx,x,,x 1=

nén fx)=y,+ flx,,x 1(x—x,)+ flx,x,,x 1(x —x,)(x—x,)
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Ti€p tuc bing qui nap ta dugc
f)=y,+ flx,x 1(x—x,)+ flx,,x,x, [(x—x )(x—x)+...
+flx,, X ,0x J(x—x ) (x—x)...(x—x_ )

+flx,x,,.x J(x—x ) (x—x)...(x—x )

bat
N;l)(x) =y, +flx,x 1(x—x )+ flx,, x,x, [(x—x )(x—x)+..
+f1x,, X, 0% [(x—x ) (x—Xx)...(x—x )

R ()= flx,x,,00,x [(x—x )(x—Xx)...(x—X )

Ta dudc fO)=RV(x0)+R, (x)

Cong thic nay goi 1 cong thi'c Newton tién

xuat phat tir di€ém nut x_, "



Tuong tu ta c6 cOng thuc Newton lui

fO=X"(x)+R (x)

Nf)(x) =y +flx _,x |(x—x)+flx _,,x _,x [(x—x )x—x )+..

+f1x,x,0X [(x—x )(Xx—x _)...(x—X))

NY(x): da thitc ndi suy Newtontién
N;z)(x) . da thitc noi suy Newton lui

R (x):xdcdinhsaisé

N€u ham f c¢6 dao ham lién tuc dén cip n+1,

ta cO cOng thuc danh g14 sai s0 :

M .
R () IK—="|w(x)| vdi M
RN o

1

=max | f""(x)]
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Vidu : Cho ham f xdc dinh trén [0,1] va bdng s0

X

0 0.

3 0.7

1

y

2 2.2

599 2.5238

2.7183

Tinh gan ding f(0.12) bing Newton ti€n va
f(0.9) bing Newton lui

Giai: ta lap bang cac ti sai phan

Xk £(x) FIXo X ] | T X Xian] | 10X 1 X0 Xy 3]
0 2 — |
0.8663 \ Newton ti€n
03 | 2.2599 02950 | T——
0.6598 0.2786
0.7 2.5238 00164 | —
0.6483 / Newton lui
1 2.7183 ——
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Ta co

f(0.12)~X"(0.12)
=2+0.8663(0.12)—0.2950(0.12)(-0.18)+0.2786/(0.12)(-0.18)(-0.58)
=2.1138

F(09~N?(09)
—27183+0.6483(-0.1)—0.0164(~0.1(0.2)+0.2786(-0.1)(0.2)(0.6)
26505
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3. TH cic diém nit cach déu :

Sai phan hitu han cdp 1 cia ham tai di€ém x,
AYy = Yie1 - Yk

Bing qui nap, Sai phan hitu han c4dp p cia ham

tai di€m x,
APy, = A(AP 1y ) = APy - APy

Ta c6 cong thuc

Apyk

plh”

f[xk’xk+1’“"xk+p] —
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Cong thitc Newton ti€n
(x—x,)
h
N;l)(x) =y, +flx,x 1(x—x)+ flx,,x,x, [(x—x ) (x—x)+...
+ flx,, X% ,00x [(x—x )(x—x) ... (x—x )
Ay, Ay A"y

=y, +—>q+—>q(g-D)+..+—>q(g—1)...(g—n+1)
1! 2! n!

Ddt g =

Cong thuc Newton lui

(x—x )

h

Ddt p =

2 n

Ayn—l Ayn—Z yo
" p+—2! p(p+D)+...+ >

NP (x)=y + p(p+D...(p+n-1)
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Vidu : Cho ham f x4dc dinh va bang s6

X

30

35 40

45

y

0.5

Tinh gin ding £(32) va f(44)

Giai : ta lap bang cac sai phan hitu han

0.5736 0.6428 0.7071

Xk f(xy) Ayy A%y, Ay,
30 0.5 —
00736 | ——— | Newton tién
35 | 0.5736 0.0044 | T——,
0.0692 -0.0005
40 | 0.6428 -0.0049 | —
0.0643 / Newton i
45 0.7071 _—




= Tinh gan ding f(32) : dung cdng thitc Newton tién
n=3, x,=30, q=(32-30)/5=0.4
3~ 32)
0.0736 0.0044 0.0005

=0.5 +T 0.4) o (0.4)(-0.6) T (0.4)(-0.6)(-1.6)

=0.529936

= Tinh gan ding f(44) : dung cong thitc Newton lui
n=3, x,=45, p=(44-45)/5=-0.2
JLerNCIen

0'016'43 (-02) ——0'2(349 (-0.2)0.9) —% (-0.2)0.8)(1.8)

=(.694656 28

=0.7071+




IV. SPLINE bac 3 :
V6i n 16n, da thic ndi suy bac rat 16n, khé xay

dung va kho ung dung.

Mot cach khic
phuc la thay da
thie nd1 suy bacn
bing cdc da thic
bac thap (< 3) trén
tung doan [X,X, ],
k=0,1,....n-1

FilIy

4 s}
1 2 3 4 & 6 7 8 % W 1 12
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1. Pinh nghia :
Cho ham y=f(x) xac dinh trén doan [a,b] va
bang s6
X a=X
y Yo Y1 M) e Yn
Mot Spline bac 3 nd1 suy ham £(x) 1a ham g(x)
thda cdc diéu kién sau :

X; X, ... Xx;=b

(1) g(x) c6 dao ham dén cap 2 lién tuc trén [a,b]
(11) g(x)=g,(x) la 1 da thac bac 3 trén [X,,X; 4],
k=0,1,..,n-1

(iii) g(x,) = y,, k=0,1, .., n
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2. Cach xay dung Spline bac 3 :

Dathy = x,,, — x,

g, (x) 1a da thic bac 3 nén co6 dang :

g, (X) = a,+b, (X-x; )+¢, (X-X,)?+d, (X-X, )

" Taco g(xy) =y

—

dy = Yio

<k=0,1....,n

= o(x) kh4 vi lién tuc dén cip 2 nén

(A) g, (X)) =8 (X, )
(B) g}( (X, )= g}m(xkﬂ), Vk=0,1,..,n—1
(€) g}; (X)) = g;+1('xk+1)
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= Picu kién (A) suy ra

SO (yk“h_yk)— ho—d R (1)
Ta co g’ (X) = b +2¢, (x-x,)+3d, (X-x,)?

g (x) = 2¢,+6d,(x-X,)
= Piéu kién (C) suy ra
2Ck + 6dkhk = 2ck+1

= d = (Ck+31h_ &)
k

(2)
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* Thay (2) vao (1) ta duGc

(yk+1_yk) (Ck 1+2€ )h
h 3

k

= Piéu kién (B) suy ra

b, =

b +2c.h, +3dh2=b
hay b, +2c,_h_ +3d h2 =b,

k—1""k-1 k—1""k-1

* Thay (2) va (3) vao (4) ta dugc

h +2(h,_ +h)c +thc,,

3)

(4)

_ 30— 30

=¥._,)

klkl
hk

Vk=12,..,n—1

h

k-1

(5)
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Phuong trinh (5) 12 hé pttt gdm n-1 pt, dung dé
xdc dinh cdc hé s6 ¢,. Tu ¢, va (2) (3) ta xdc
dinh dugc tit cd cdc hé sO cla da thic g, (x)
Phuong trinh (5) c6 vo sd nghiém, d€ c¢6 nghiém
duy nhat ta can bo sung thém 1 s6 diéu kién

*+ Dinh nghia :

= Spline tu nhién 12 spline vdi diéu kién

gQQ(a) — g99(b) — O \
" Spline rang budc 1a spline vG1 di€u ki€n

g(@a=a, gb)=p
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3. Spline ty nhién :

Giai thuit xac dinh spline tu nhién :

DPiéu kién g”(a)=g”(b)=0suyrac,=c =0
B1. Tinh h,=x, - X, k=0, n-1.

ak: YI(’ k p— O, n
co e 1 A R
B2. Giai he Ac=btimc = (C09 Cpy orry Cn)t
1 0) 0 0 0 0
2 .
h, 2(h,+h) h, 0 5 0 (YZ yJ__(yZ Vo)
O hl 2(h1+h2) h O 1 0

’ b=
N i 30, =, 30,5,

0 0 0 0 1 ! "2
0 35




B3. Tinh cdc hé s0 by, d, .
_ (yk+1 _yk) _ (Ck+1 +26k )hk

b, ,k=0,1,....n—1
h, 3

dk — (Ck+1 _Ck)
3h,

Vidu : Xay dung spline tu nhi€n ndi suy ham
theo bdng s6

X 0 2 5
y 1 1 4
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Giai
n=>2
Bl.h0=2,h1:3.a0=1,31:1,32=4

B2. Giai hé Ac =b v6ic =(cy, ¢, C,)!

0
1 0 0 1 O ; ;
A=|h 2 +h) h|=|2 10 3| p=|222) 207
h h
0) 0 1 O O 1 1 ) 0

/1 0 O\/C\ /O\
2 10 3¢ |=|3| =c¢,=¢,=0,c,=3/10
LV 0 1]e ) \0)




B3. Tinh cdc hé s6 b,, d,.

0, =Yy (e +2¢)hy _ 1

b = — —

0 h, 3 5

b :(yz_yl)_(cz+2cl)h1 :2

: h, 3 5

d (¢, —c,) :_;L_, a (c,=¢)_ 1
3h 20 3h 30

K&t luan : spline ty nhién

go(x)zl—lx+ix3 0<x<2
g(x) =+ ; 20 ; |

)=1+=(x=-2)+—(x=-2) ——(x=2) 2<x<5
\gﬁ ) 5( ) 10( ) 30( )
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Vidu : Xay dung spline tu nhi€n ndi suy ham
theo bang s0

X 0 1 2 3

y 1 2

n=23
Bl.h,=h,=h,=1.a,=1,a,=2,a,=4,a,=3

B2. Giai hé Ac =b vdi ¢ = (¢, ¢, C5,C3)!

1 0 0 0) (1 0 0 0
a| e 2hth) ok 0| [1 4 10
0 b 2h+h) h| |0 1 4 1
0 0 0 1) o oo 1
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0

3y, =y) 30 —y,)

2

O =

)
o = K~ O
S B~ = O

\

G5 )

CO=C3=O

:><4cl+62=3

< +4c2 =06

Giaita dugcc,=cy;=0,c,=2/5,¢,=7/5
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B3. Tinh cdc hé s0 by, d,.

- (¥, =¥y) (¢, +2¢c))h, _ 13 b (v, =y) (¢, +2c)h _ 19
° h, 3 15 h, 3 15
o (¥, =¥,) (e, +2¢,)h, 46
? h, 3 15
d:(CI_CO):2 d:(c2_cl):l d:(c3—c2):_l
° 3h, 157 ! 3h, 37 7 3h, 15
Két luln : spline ty nhién
” 13 2 .
=l+—x+— 0<x<1
g,(x) 15x 15x X
g(x)=<gl(x)=2+2(x—1)+3(x—1)2+l(x—1)3 1<x<2
15 5 3
46 7 7
—4+—(x-2)+—(x-2) ——(x=2) 2<x<3
\gz(x) 15( ) 5( ) 15( )
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4. Spline rang budc :
Piéu kién g’(a) = a, g’(b) = B x4c dinh 2 pt :

2hoc, +hc =3 yl}:—yo— 3a

0

yn_yn—l

h ¢  +2h c =38-3

n-1

Giai thuat xac dinh spline rang budc :

BI1. Tinh h,=x,, - X,, k=0, n-1.
ak: yk, k — O, n
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B2. Giai hé Ac=btimc=(c, C{, ..., C,)!

303,
2h h 0 0 0 0
0 0 3 B v —
hy 2Ah+h) B0 0 <yzh ) _ <y1h %)
0 h1 2(h1 +h2) h2 0 . 1 0
hn_2 2 hn—2 n hn—l) hn_l 3(y nh_ Yy n—l) _ 3(y n_;l -y n—2)
0 0 0 0 h 2h - 12
) ) e 313_3M
B3. Tinh cac hé so b, d,. B,
(yk+1 B yk) (Ck+1 T 2Ck )hk
b, = —  k=0,1,...,n—1
h, 3
d = (Ck+1 _Ck)
k
3h
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Vidu : Xay dung spline rang budc ndi suy ham
theo bdng sO

X 0 1 2
y 1 2

vdi dieu kién g’(0)=g’(2) =0

Giai
n=>2
Bl.h,=h,=1.a,=1,a,=2,a,=1
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B2. Giai hé Ac =b v6ic =(cy, ¢, )

A =

2h, h, 0 2 1 0
h, 2(h,+h) h |=|1 4 1
0 h, 2h, ) (0 1 2
3020 _34
0 3
3(y2_y1)_3(y1_y0) =| —6
hl hO 3
Y, =Y
332201
p "
1 O\/CO\ /3\
4 1| ¢ |=|-0|=c,=3,c,=-3,c,=3
L 20e) \3)
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B3. Tinh cdc hé s6 b,, d,.

(¥, —¥y) (e, +2¢))h, _ 0

0 h, 3
h — (yz _yl) _ (C2 + 2C1)h1 0
: h, 3
do—(C1_CO)——2, d1=(62_61)=2
3h, 3,
K&t luan : spline rang budc
go()c)=1+3x2 —2x 0<x<1

g(x) =+

() =2-3(x—1)" +2(x—1)’ 1<x<?2
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V. BAI

TOAN XAP Xi THUC NGHIEM

Xét bai todn thong ké lugng mua trong 12 thdng

Thuc ng|

Xy

1€ém (k=1..12)

1 2 3 4 5 6 7 8

Y

550 650 540 580 610 605 ...

Céc gia tri y, dudc xdc dinh bang thuc nghiém
nén c6 thé khong chinh xdc. Khi d6 viéc xay
dung mot dudng cong di qua tit c3 cidc diém
M, (X,, ¥,) ciing khong con chinh xac
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Bai todn x4p xi thuc nghiém : 12 tim ham f(x)
xap xi bang {(x,,y,)} theo phuong phip binh
phuong cuc tiéu :

g(f)=> (f(x)—y)" dat min

Ham f tong quat rat da dang. D€ don gidn,
trong thuc t€ thudng ta tim ham f theo mot
trong cac dang sau :

- f(x) = A + Bx - f(x) = AeBx
- f(x) = A+Bx+Cx? - f(x) = AxB
- f(x) = Asinx+Bcosx - f(x) = AlnBx ...
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1. Truong hop f(x) = A+ Bx
Phuong trinh binh phuong cuc ti€u c¢6 dang
g(A,B)=) (A+Bx, -y
Bai todn qui vé tim cuc ti€u clia ham 2 bién
g(A,B)

Di€m dirng 08 _,

” > (A+Bx,—y,)=0

23
\a—B=2Z(A+Bxk -y )x, =0

Suy ra nA+() x)B=>y,
(Zxk)A+(Zx,f)B = Zxkyk
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Vidu : Tim ham f(x) = A + Bx x4p xi bang s6
x |1 1 2 2 2 3 3 4 5 6
y |l 2 2 3 4 4 5 5 6 7

Theo pp BPCT

Tacon=10

Giai hé pt

{ nA+(Q x)B=Yy, {10A+ 29B =39

p—
QO x)A+(Q x)B=) x,y, 29A+109B =140

Nghi€ém A =0.7671, B=1.0803
Vay 1(x) =0.7671+1.0803x
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2. Truong hgp f(x) = Acosx + Bsinx
Phuong trinh binh phuong cuc ti€u c¢6 dang
g(A,B)=) (Acosx, +Bsinx, —y,)’

Bai todn qui vé tim cuc ti€u clia ham 2 bién
g(A,B)

DiéIII dfl’Ilg f%—ZE (Acosx, +Bsinx, —y )cosx, =0
oA o k P ko
S
og . .
8_B:2 E (Acosx, +Bsmx, —y )sinx, =0

Suy ra (Z cos’ x, )A+(Z sin x, cosx, )B = Zyk cos X,
(D sinx, cosx,)A+(D sin’x,)B=)y sinx,
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Vidu : Tim ham f(x)=Acosx+Bsinx x4p xi bdng sO

x| 10 20 30 40 50 rad
y| 1.45 1.12 0.83 1.26 1.14

Theo pp BPCT
Tacon=>3 {

(Z:cos2 x )A +(Zsin X _cosx )B= Zyk COS X,
(Zsin X, cosx, JA+ (Z:sin2 x,)B= Zyk sin.x,

N 2.2703A-0.0735B =-0.3719
—0.0735A+2.7297B = 0.0533

Nghiém A =-0.1633, B=0.0151
Vay 1{(x) = -0.1633cosx+0.0151s1nx

Giai hé pt
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3. Truong hop f(x) = Ax? + Bsinx
Phuong trinh binh phuong cuc ti€u c¢6 dang
g(A,B)=) (Ax] +Bsinx, —y,)’

\ / . A N o A N} o A
Bai toan qui vé tim cuc ti€u ciua ham 2 bién

g(A,B)
Pi€m dirng

Suy ra

% =2Z(Axlf +Bsinx, —yk)x]f =0

0g

|

pos =2 (Ax; +Bsinx, -y, )sinx, =0
QO xDA+() x;sinx )B=) x/y,
(D xlsinx, )A+(D sin’x )B= )y, sinx,
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Vidu : Tim ham f(x)=Ax2+Bsinx x4p xi bdng sO
X 1.3 1.5 1.8 20 24 26 2.
y 2.7 1.8 351 3.1 378 39 4.32
Theo pp BPCT

Tacon=7
Glél hé pt {(Z x: )ziﬁ +(Z xlf sin x.k )B = lefyk |
(Z x,f sinx, )A+ (Z sin” x,)B= Zyk SIn x,

:{166.4355A+21.1563B:112.015

21.1563A+ 4.6033B=17.0441
Nghiém A = 0.4867, B=1.4657
Vay f(x) = 0.4857x% + 1.4657sinx
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4. Truong hop f(x) = A+ Bx+Cx?
Phuong trinh binh phuong cuc ti€u c¢6 dang
g(A,B,C)=) (A+Bx +Cx; —y,)

\° / . A N o A < e A
Bai toan qui vé€ tim cuc ti€u cua ham 3 bié€n

g(A,B,C)
Pi€m dirng

N\

Suy ra

N

(0g

=2 A+ Bx +Cx; — =
v\ > ( x,+Cx; —y,)=
ag-2Zl(A+Bx +Cx -y, )x, =0
OB
52—22(A+Bx +Cx —yk)x =0

nA+(Q x)B+(Q_x)C=)y,
QO x)A+(Q_x)HB+(Q x)C =) x,y,

k(zxi)A+(Zx2)B+(Zx:)C=Zx;yk 55
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Vidu : Tim ham f(x) = A +
X 1 1 2 3

Bx+Cx2 x4p xi bang s0

3 4 5

y |4.12 4.18 6.23 834 8.38 12.13 18.32

Theo pp BPCT
Tacon="7
Giai hé pt
nA+(Q x)B+(Q_x)C=>y,
Fx)A+(C DB+ )= xy =

[ 7A + 19B + 65C =61.70
194 + 65B +253C=211.04

(Q_XDA+(QxDB+(Q x)C =D Xy,

65A+253B +1061C =835.78

Nghiém A = 4.3, B=-0.71, C=0.69

Vay f(x) = 4.3-0.71x+0.69x?
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