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D3t van dé

Trong thuc hanh, thudng gip nhiing ham s6 y = f(x) ma khéng biét biéu
thiic gi3i tich cu thé f cla ching. Théng thudng, ta chi biét cic gi4 tri
Y0, Y1, - - -, ¥n clia ham sb tai cac diém khic nhau xg, x1, . . ., X, trén doan
[a, b]. Céc gid tri nay c6 thé nhan dudc théng qua thi nghiém, do
dac,...Khi stt dung nhitng ham trén, nhiéu khi ta cin biét cic gia tri cia
chiing tai nhiing diém khéng tring vdi o (i = Byl 3, n).

D& 1am dugc didu d6, ta phai xay dung mét da thic

Pa(x) = apx™ + a_1x" 4 4+ aix + ag

théa man
P,,(X,') :y,-,i:O,l,2,...,n
Dinh nghia
P.(x) duoc goi la da thic néi suy cia ham f(x), con cdc diém
x;, i =0,1,2,...,n dudc goi la cic nit ndi suy
ng.com http':' 1/fb com/tailieudientucntt
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Da thic ndi suy

V& mit hinh hoc, c6 nghia 13 tim dudng cong
y = Py(x) = anx" + ap_1x" 1 + ... + a;x + ag di qua cac diém
M;(xi,vi),i = 0,1,2,...,n di biét trudc cha dudng cong y = f(x).

Dinh Iy

Tén tai duy nhit mét da thiic bic nhé hon hodc b5ng ndiquan+1 diém
phan biét cho trudc.
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Chiing minh: Gia st ta ¢ da thic bac n:
P,(x) = ag + a1x + axx® + ... + a,x", da thdc nay di qua n+ 1 diém
(xi,yi),i=0,1,..,n. Do dé:

Pn(xi) = ao + a1x; + azx,-2 +..4ax'=y, i=0,1,.,n

Xem ag, a1, .., a, la bién, ta dugc mét hé gé)m n+ 1 phuong trinh n+1
bién, véi dinh thirc clia ma tran hé sé:

1 xp xg oo Xy
1 xq X12 cooo X7
det(A)=|. . . . . |= H(Xi = %)
g than bt
n n ... O

Vi céc diém 13 phén biét nén x; # x; = det(A) # 0, vy hé c6 nghiém duy
nhat
K&t luan: Moi phuong phap ndi suy da thitc déu cé cling mét két qua.
ng.com https://fb.com/tailieudientucntt
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Da thic ndi suy

Vi du

Xay dung da thiic néi suy ctia ham s y = f(x) dugc xdc dinh bdi
X ‘ 0 1 3
y|1 -1 2

Giai.

Da thiic ndi suy c6 dang y = P(x) = a»x? + aix + ag. Thay céc diém

(xi, yi)(i =1,2,3) vao da thic nay ta dugc hé

Oap+0a1+a =1 a = 1
lax+la+a = -1 < a = _169
9.a+3.a14+a = 2 a = %
A A 7 19
Viy da thic ndi suy P(x) = 6X2 X +1
ng.com https://fb.com/tailieudientucntt
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Da thic ndi suy Lagrange

Cho ham sb y = f(x) dugc xac dinh nhu sau:

x‘xo X|1 Xo ... Xp

ylvw v oy2 - ya

Ta sé xdy dung da thirc ndi suy ctia ham f(x) trén doan [xo, x,], n > 1.
n

Da thiic ndi suy Lagrange cé dang sau L,(x) = 3 pX(x).yk, trong dé
k=0

(x —x0)(x = x1) -+ . (x — x—1) (X — Xkt1) - - - (X — Xpn)
(Xk - Xo)(Xk — X1) . (Xk - kal)(Xk — Xk+1) Ce (Xk — Xn)

pr(x) =

Lagrange xdy dung mét da thifc bic n véi co s& 13 n da thiic bac n: pX(x)
va yi la toa d6 tuong dng.

Chi y: pX(xx) = 1; pK(x;) = 0,i # k = L,(xx) = yk. Da thic di qua cic
diém (x, vi)

ng.com https://fb.com/tailieudientucntt
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Da thic ndi suy Lagrange

Vi du
X3y dung da thitc néi suy Lagrange ctia ham sb y = sin(wx) tai cdc niit
ndi suy xop = 0,x1 = %,XQ = %
Giai. 1OV K
X [0 ¢ 3
y = sin(mx) ‘ 0 53 1
Céng thic ndi suy Lagrange ctia ham sb y
(x—g)x—3)  x(x=3)1  x(x—3) 7 2
Lo(x) = 6 0+ = 8~ 1 =g i3x°.
0-3)0-2 G-22 2G-87 2
ng.com https://fb.com/tailieudientucntt
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Da thic ndi suy Lagrange

Dit w(x) = (x — xo)(x(—)xl) coo (X = xk—1) (X = Xk ) (X = Xkg1) - - (X — Xn)-
i d6é pk(x) = W)
Khi d6 pg(x) T = xa)
Da thic néi suy Lagrange tré thanh
La(x) = w(x). 3 o = w(x). 3 2, véi
k=0 @' (X1 ) (x — i) k=0
Dy = w'(xi)(x — xk)

X X0 X1 e Xn
X0 | XxX—xp XxX—x1 ... Xo—xn| Do
Xy | Xx1—Xp X—x1 ... X1—xXxp| D1
Xn | Xp— X0 Xp—X1 ... X—Xp D,
w(x)
ng.com https://fb.com/tailieudientucntt
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Da thic ndi suy Lagrange

Vi du
p 1 4
Cho ham sb y duoc xac dinh bdi — o 3 St dung da thic
y|1 1 2 -1
Lagrange tinh gan diing gid tri cia ham sb y tai x = 2.
Giai.
x=2 0 1 3 4
0 [2-0 0-1 0-3 0-4| Dy=(2-0)(0—1)(0—3)(0—4)=—24
1 |1-0 2-1 1-3 1-4| Di=(1-0)(2-1)(1-3)(1—-4)=6
3 |3-0 3-1 2-3 3-4| D,=(3-0)3-1)(2-3)(3-4)=6
4 | 4-0 4—1 4-3 2—4 | D;=(4-0)(4—-1)(4—-3)(2—4)=—24
wx)=2-002-1)(2-3)(2-4) =4
Do dé y(2) = L3(2) = 4 SETE N
CAoVe) =B ="\ a6 "6 T —24)  ©

ng.com
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Cho ham sb f(x) x4c dinh nhu sau

X ‘ Xo X1 X2 )
ylivw v oy2 -0 yn
Dinh nghia

Trén doan [xy, xk+1] ta dinh nghia dai luong

trén doan [a, b] = [xo, Xn].

Yik+1 — Yk Yk — Yk+1
f XKy Xper1] = = = f[Xky1, X]
Xk+1 — Xk Xk — Xk+1

duoc goi 13 ti sai phdn cip 1 ctia ham trén doan [xy, Xi41]

Tuong tu ta c6 ti sai phan cAp 2 clia ham trén doan [xy, xk42] 13

FlXkr1s Xeaa] = F Xk, Xky1]
Xk+2 — Xk

f[Xks X1, Xkt2) =

Quy nap ta c6 ti sai phan cip p clia ham trén doan [Xks Xk+p] 12

flx. . x X ] _ f[Xk+17 Xk4+25 -+ - 7Xk+P] - f[Xku Xk+1y - - - 7Xk+p—1]
ng.coti K* Tk L2 Zh4P] hyos i, comitailieudientuontt g, ) — x
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Da thiic néi suy Newton Ti sai phan

Vi du

Lap bang ti sai phdn ctia ham cho bdi

x| 10 13 16 19
y | 076 062 045 0.28

v

x| f(xk) fxic, Xpeq1] f X, Xk1, X)) F[Xies X1 Xieq25 Xi4-3]
1.0 | 0.76
0.62-0.76 _ 7
13-1 — 15
=17 _ =7 1
30 15 — 1
1.3 | 0.62 i = —% B
0.45-0.62 _ 17 0-—% _ 5
1.6-1.3 30 1.9-1 — 27
-7 -17
30 30 —
1.6 | 0.45 =% =0
0.28—0.45 _ 17
19-16 30
1.9 0.28
ng.com https://fb.com/tailieudientucntt
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Da thiic néi suy Newton Céng thiic cta da thic ndi suy Newton

Theo dinh nghia ti sai phan cip 1 ciia f(x) trén doan [x, xg] 12

Fix) —
flx, xo] = ) =% = f(x) = yo + f[x, x0](x — x0). Lai 4p dung dinh
X — Xo
, Flx, xo] — F
nghia ti sai phan cap 2 cla f(x) ta cé f[x, xo, x1] = [, x0] = b, xi]

X — X1
= f[x, xo] = f[x0, x1] + (x — x1)f[x, x0, x1]-

Thay vao cdng thic trén ta dugc

f(x) = yo + fx0, x1](x — x0) + f[x, x0, x1](x — x0)(x — x1). Qud trinh trén
tiép dién dén budc thi n ta duoc

f(x) = yo + f[xo0, x1](x — x0) + f[x0, x1, x2](x — x0)(x — x1) + ...

+1[x0, X1,y Xn](x — x0)(x — x1) ... (X — Xp—1)+

+1[x, x0, X1, - -y XnJ(x— x0)(x = x1) .. (x =xn—1) (X — xn)

Dt ./\f,(,l)(x) = yo + f[x0, x1](x — x0) + f[x0, x1, %2](x — x0)(x —x1) + ...+
flx0, X1,y xn](x — x0)(x — x1) ... (x — xp—1) va

Rn(x) = fx,x0, X1, - - -y Xn](x — X0)(x — x1) . .. (x = Xp—1)(x — xp) ta dugc

1
ng.dokx) = NV + Rn(x). https://fo.com/tailieudientucntt
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[ERATNTTRENVANCITMN Cong thic cla da thic ndi suy Newton

Dinh nghia

Céng thifc NV (x) duoc goi I3 cong thiic Newton tién xult phat tir diém
ndt xo ca ham s6 f(x) va R,(x) duoc goi la sai so ctia da thic ndi suy
Newton.

Tuong tu, ta cé thé xay dung cong thitc Newton Iui xuit phét tir diém nit
Xp cla ham so f(x) nhu sau

2
NE2(X) = v+ Flxn-1, %0 (X = Xn) + D02, %01, Xn (X = Xn-1) (x = Xn) +
...—|-f[Xo,Xl,../.,Xn](X—Xl)(X—Xz)...(X—Xn) )
Do tinh duy nhat cta da thiic ndi suy, ta cé véi cuing 1 badng sé thi

La(x) = NV (x) = NP (%)

ng.com https://fb.com/tailieudientucntt
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Da thiic néi suy Newton Céng thiic cta da thic ndi suy Newton

Vi du

Xay dung da thic ndi suy Newton "

x| 10

1.3

16 19

| 0.76 0.62 045 0.28

v

x| f(xk) f Xk Xi41] Flxio Xap1s Xa2]  F[Xuo Xap1s Xa2, Xug3]
1.0| 0.76
0.62-076 _ 7
13-1 15
=2 | =7 1
30 15 —_=
13| 0.62 0 T o 1 3
0.45-0.62 __ 17 0-% _ 5
16-13 — 30 19-1 — 27
—17_ 17
30 30 —
1.6 | 0.45 03—
0.28-0.45 _ 17
19-16 — 30
1.9 | 0.28

N (x) = 0.76 — £ (x—1) — L(x — 1)(x — 1.3) + S (x — 1)(x — 1.3)(x — 1.6)

NP (x) =

0.28 — 2(x — 1.9) + 0(x — 1.9)(x — 1.6) + 2 (x — 1.9)(x — 1.6)(x — 1.3)

https://fb.com/tailieudientucntt
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Da thiic néi suy Newton Céng thiic cta da thic ndi suy Newton

ng.

Vidu

Cho bang gid tri cia ham sb y = f(x)
x|0 2 3 56

y|1 3 2 5 6

@ Xay dung da thic ndi suy Newton tién xudt phat tir nit xo cda ham
sby = f(x)

@ Diing da thiic ndi suy nhan dugc tinh gin diing f(1.25)

—
Giai.
xk | f(xk) Tisaiphan| Tisai phan Il Tisai phan Il Ti sai phan IV
0 1
1
2| 3 2/3
51 3/10
3| 2 5/6 11/120
3/2 1/4
5| 5 1/6
1
co 6 https://fb.com/tailieudientucntt
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[ERATNTTRENVANCITMN Cong thic cla da thic ndi suy Newton

Nhu vy cdng thic ndi suy Newton tién 13

NOG) =14 1x + (%)x(x i %X(X ~)(x—3)

——x(x—=2)(x=3)(x=5) =

1l 4 735 601, 413
X 4+ =X — —X"+ —=
120 60 120 60

£(1.25) = V(Y (1.25) ~ 3.9312

ng.com https://fb.com/tailieudientucntt
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E Ui e G ar (=
N\t N
Bai tap

. s x[01 03 06 09 n N 2
Cho bang so y ‘ 56 32 28 43 st dung ndi suy da thic xap xi

dao ham cAp mét cda ham tai x = 0.5

Gidi. y/(0.5) ~ —1.7194

ng.com https://fb.com/tailieudientucntt
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Spline bac 3

D3t van dé

Viéc xay dung mét da thiic di qua cic diém ndi suy cho trudc trong
trudng hop n 16n 13 rAt khé khin va khé dng dung. Mét trong nhiing céch
kh3c phuc 13 trén tirng doan lién tiép cla cc nat ndi suy ta xay dung
nhitng da thiic bac thip, da thic don gidn nhit 13 bac 1,tuy nhién khi nbi
cic da thic bac 1 lai v6i nhau thi dd thi t8ng quat lai mAt tinh kh3 vi,do
d6 ngudi ta cb ging xay dung mdt dudng cong bing cach ndi cic dudng
cong nho lai v6i nhau sao cho vin bao toan tinh kha vi clia ham,dudng
cong nhu vay goi 13 dudng spline,vi du: d& dam bao tinh kha vi cip 1 ta c6
thé xay dung mot da thic bic 2. M6t cach tc“;ng quat dé db thi cé dao
ham dé&n cAp n, ta xay dung cic da thirc clp n+1.

Céc ham trén cic doan nhd théng thudng 13 cic da thiic va bac cao nhit
cla da thdc |3 bac cla spline.

Théng thudng khi khdo sat mét ham sb, ta chi quan tim dén dao ham
cAp 1(khao sit don diéu) va dao ham cip 2(khao sat tinh 16i,16m) do vay

trong phan ndy chdng ta chi xét céng thiic ndi suy spline bac 3.
ng.com https://fb.com/tailieudientucntt
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Spline bac 3

Dinh nghia

X ‘ X0 X1 X2 ... Xp
y=Ffx)|vw v y2 - ¥n
suy ham f(x) trén [xo; x,] 12 ham g(x) théa min cac diéu kién sau:
(a) g(x) di qua cac diém ndi suy: g(xk) = y«
(b) g(x) c6 dao ham dén cAp 2 lién tuc trén [a, b]
(c) Trén mdi doan [xx; xk+1], k = 0,1,..,n — 1, g(x) = g(x) 1a mét da
thirc bac 3.

Cho bang sb , M6t spline bac 3 ndi

D& don gian tinh todn, ta dat: hx = xx11 — Xk;

gik(x) = ak + br(x — xi) + ci(x — x)? + die(x — {k)3,x € Xk, Xk11]

Nhin chung, chiing ta c6 n doan [xk, xk+1], trén moi doan ta xdy dung mot
da thdc bac 3 nén cin xic dinh 4 bién ay, by, ck, dx. VAy ta c6 tht c3 4n
bién can x4c dinh.Dua vao dinh nghia spline bac 3, ta xac dinh 4n bién nay

ng.com https://fb.com/tailieudientucntt
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Spline bac 3

g(x) di qua diém ndi suy: g(xx) = yx = ax = yx ¢6 (n+1) phuong trinh
g(x) lién tuc tai cic nit & gitta gx(xk+1) = gkr1(xk+1), k=1,2,..,n—1

ak + brhg + Ckhlz( + dkhi = ak+1, k=1,2,..,n—1; (n-1) phuong trinh
g(x) c6 dao ham lién tuc g;(xk11) = g1 (k41), k=1,2,..,n—1

bk + 2ckhk + 3dkh? = bgy1,k =1,2,..,n—1; (n-1) phucng trinh
g(x) c6 dao ham chp 2 lién tuc g/ (xk+1) = 81 (Xk1)

2¢k + 6dkhk = 2¢cki1, k= 1,2,..,n—1; (n-1) phuong trinh
Ta cé téng coéng 4n — 2 phuong trinh nhung c6 dén 4n 4n,nén néi chung
hé vé sb nghiém.Vi vy dé& c6 nghiém duy nhit,ta phai b sung thém 2
diéu kién va théng thudng cac diéu kién nay 13 cic diéu kién bién.

ng.com https://fb.com/tailieudientucntt
Nguyén Héng Léc (BK TPHCM) NOI SUY VA XAP Xi HAM TP. HCM — 2013. 20 / 35


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Spline ty nhién: ¢g = ¢, =0

2(/70 + hl) hy ce 0 0
h1 2(h1 + hp) - 0 0
A= - - ,
0 0 . 2(hs+ hy2) hn2
0 0 LB B h,,,g 2(hn—2 + h,,,l)
y2—xn Y1i—)0
3 h1 3 ho C1
B = : TrAC=B—C=
Yn—Yn—1 ,¥Yn-1—"Yn-2 Cn—1
3 hnfl 5 hn72
Ak = Yk
by = 7”%_” - %(Ckﬂ + 2¢)
de = 7‘-‘“31,7:‘-%

= — — X, )2 —xx )3 x < x <
b 8 () = 3k bl 0 Bl il (X k)7 X S X S X
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Spline bac 3

Vi du

. . . , 2 A s es
X3y dung Spline bac 3 tu nhién ndi suy bing s6 4‘% Xap xi gia

tri ctia ham taix =3

Spline tu nhién : g = =0; A= [2(ho + M)] ;
B=p2 1 31 " Npac—Bsc=[a]=3

hy ho
T A F S A
Vay spline can tim:
1—1(x—0)+ 55(x—0)° x €[0,2]
X) =
8t {1+3( 2) + 35(x = 2)° = 35(x = 2)°, x€[2,5]

Vay y(3) = g(3) =1+ 2(3-2) + 3(3 —2)2 — 35(3 — 2)3 = 1.6667

ng.com https://fb.com/tailieudientucntt
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Spline rang bubc: g'(x) = a, g'(x,) = 5

2hg hg 0 . 0 0
ho 2(h0 + hl) hy R 0 0
0 h1 2(hy + hp) . 0 0
A= . : . . . :
0 0 0 o 2(hp—2 + hp—1)  hpoa
0 0 0 - hp—1 2hn_1
LYo 4
ho
y2—-n Y1—Y <
3 -3
hl hO C1
B = . T AC=B— C= :
3Yn —Yn-1 3)/n—1 — Yn-2 Cnh—1
hn—l hn—2 Ch
3[8 _ 3Yn )/nfl [j
ng.com h(?ﬂs#ﬁb.com/tdliw lentucntt
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X‘XO X1 X2

Spline rang budc(n=2):

y ‘ Yo i Y2
3)/1—)/0 _ 34
2h ho 0 o B
A= h 20ho+h) h |;B=]| 3222 _ 32X
0 h 2h m fo
1 1 35_3)/2—}/1
h
AC=B=C=(c;c;)T
Ak = Yk
by = Pk — B (crqr + 2ck)
di = =55

(x) = a0 + bo(x — x0) + co(x — x0)? + do(x — x0)3, %0 < x < x1
£ al+bl(x—x1)+c1(x—xl)2—|—d1(X—X1)3,X1 <x<x
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Spline bac 3

Vidu

Xay dung Spline bac 3 rang budc ndi suy bang sb X ; i g va thda

diéu kién y'(1) = 2,y'(4) = 1. Xap xi gid tri cia ham taix=15vax=3
210 -9 _E
h=1m=2;A=(16 2 |;B=| & |=C= 5
L&) 3
ap =2, b0—2 do—12;31:1,b1 127d1 %

Vay spline can tim:

242(x—1) — Z(x—1)2 + 41(x—1) x €[1,2]
g(x)—{1 T -2+ B(x 22 - B(x—2)%, xe[24]

Viy:
y(1.5) ~ g(1.5) _2+2*05—H*o52+%*0.53= 1.8230
y(3)~g(3)=1— 5+ 2 — 22 =31042
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Bai tap

. 4 x|13 16 23 , A o wA
Cho bang so ) ‘ 52 43 66 S& dung spline bac 3 g(x) thda diéu

kién g’(1.3) = 0.3, g’(2.3) = 0.5 ndi suy bang sb trén d& xAp xi gi4 tri cha
hamtaix=14vax =21

Gidi. g(1.4) = 2.5656, g(2.1) = 6.4460
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Bai toan xAp xi ham thuc nghiém

Trong mat phang xOy cho tap hop diém M (xk, k), k =1,2,...,n, trong
dé c6 it nhit 2 diém nat Xi, Xj khac nhau véi i # j va n rit Idn Khl dé
viéc xay dung mét dudng cong di qua tit ca nhiing diém ndy khéng c6 ¥
nghia thuc té.

Ching ta s€ di tim ham f( ) don gian hon sao cho né thé hién tbt nhit
dang diéu cla tap hop diém Mi(xi, vi), k = 1,2,...,n, va khong nhit
thiét di qua tht c3 cic diém do.

Phuong phép binh phuong bé nhit glup ta glal quyét vin dé nay. Noi
dung cta phuong phap I3 tim cuc tiéu cla phiém ham

n

g(F) = (F(xk) — y)* — min.

k=1

Dang don gian thudng gip trong thuc t& cta f(x) 13
f(x) = A+ Bx, f(x) = A+ Bx + Cx?,
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Bai toan xAp xi ham thuc nghiém

Trudng hop f(x) = A+ Bx Khi dé

n

g(A,B) = (A+ Bxk — yi)’
k=1

Bai toan quy v& viéc tim cuc tiéu ctia ham 2 bién g(A, B). Toa dé diém

dirng cia ham dugc xac dinh bdi hé phuong trinh

n

n
TS (A+ B —yi)? =23 (A+Bxk—y) =0
k=1 k=1

=
o > (A+ Bk —yi)? = 23 (A+ B = yix =0
k=1 =1
nA+<ZXk>B: 7
N . \k=1 k=1
(Z Xk>A+<Z Xf)BZ > XYk

k=1 k=1 k=1
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Bai toan xAp xi ham thuc nghiém

Vi du

Tim ham f(x) = A+ Bx x4p xi tét nhit bang sb
x|1 1 2 22 3 3 456
y|1 2 2 3 4 4 556 7

n n n
Gidi. Tacé n=10va > xk =29, > vk =39, Y xZ = 109,
k=1 k=1 k=1
n 2
> xkyx = 140. Hé phuong trinh dé x4c dinh A, B c6 dang
k=1

10A 4 29B = 39 - A=0.7671
29A 4+ 109B = 140 B =1.0803

Do dé dudng thing can tim I3 f(x) = 0.7671 + 1.0803x.
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Bai toan xAp xi ham thuc nghiém

Trudng hop f(x) = A + Bx + Cx? Khi d6

n

g(AB,C) =) (A+Bxc+ Gt — yi)°

k=1

Bai todn quy vé viéc tim cuc tiéu clia ham 3 bién g(A, B, C). Toa do diém

dirng clia ham dugc xac dinh bdi hé phuong trinh

( n n
o Z(A+Bxk+cx§—yk)2 =23 (A+Bxk+Cx2 —y) =0
k=1 k=1
%Z(A—&—Bxk—i—(:xk V)2 =23 (A+ Bxk + CxZ — yi)xk = 0
k=1 k=1
%Z(A—I—Bxk—i—Cxﬁ—yk)z: S (A+Bxk+ CZ —y)x2 =0
k=1 k=1
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Bai toan xAp xi ham thuc nghiém

4 n n n
nA+<Zxk)B+< x,%)C:Zyk
k=1 k=1 k=1
o (Zx)as(Ea)e+ (L) =5
k=1 k=1 k=1 k=1
(Ex)a+ (L) e+ (L) c=5n
\ k=1 k=1 k=1 k=1
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Bai toan xAp xi ham thuc nghiém

Vidu
Tim ham f(x) = A+ Bx + Cx? xap xi tbt nhit bang sb
x| 1 1 2 3 3 4 5

y‘4.12 4.18 6.23 834 838 1213 1832

Gidi. Hé phuong trinh d& xic dinh A, B, C ¢6 dang

7TA+19B +65C =61.70 A=4.30
19A+65B +253C =211.04 & ¢ B=-0.71
65A + 253B 4 1061C = 835.78 C =0.69

Do dé ham sb can tim I3 f(x) = 4.30 — 0.71x + 0.69x>.
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Bai toan xAp xi ham thuc nghiém

Trudng hop f(x) = Ag(x) + Bh(x) Khi dé

n

g(A.B) =) (Ag(xk) + Bh(xi) — yi)?
k=1

Bai toan quy v& viéc tim cuc tiu clia ham 2 bién g(A, B). Toa dé diém

dirng cia ham dugc xac dinh bdi hé phuong trinh

205 (Ag(xk) + Bh(x) — yi)? = 28(x) i (Ag(xk) + Bh(xi)

>
Il
-

o8 i (Ag(xi) + Bh(xi) — yx)* = 2h(x«) Z (Ag () + Bh(x) —

=]

(élgz(xk)> (Z & (xic) h(xx ) B =% g(x)y«
- -

k=1

n n
2
(£ atsnton) A+ ( £ 1060 ) &= 5 s
k=1 k=1
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Bai toan xAp xi ham thuc nghiém

Vi du

Tim ham f(x) = Acosx + B'sin x xdp xi tét nhit bang sb
x| 10 20 30 40 50
y|145 112 083 126 114

Giai. A= —0.1633; B = 0.0151
Ham can tim 13 f(x) = —0.1633 cos x + 0.0151 sin x
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Bai toan xAp xi ham thuc nghiém

x[07 1 12 13 16
Y38 b 5. 5L bIA 61
phuong bé nhit, tim ham f(x) = A\/x + B cos x x4p xi tét nhit bang sb
trén.

Cho bang sb . St dung phucng phép binh

Giadi. A=3.8784,B = —1.3983
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