Xét trén 1 doan [a. b]
O<m, < |f™(x)| £ M,, < +v0 cling
Sai s6

1.Chuong 2:

e Chia doi:
Dung & lan tha n ta co:
a,<nghiém<b,, va bn-anzzin(b-a)
LAy a,, 14 nghiém, sai sé 1a:
la,, — nghiém| < b,, — anzzin(b-a)
LAy b,, 1a nghiém, sai so la:
|by, — nghiém| < b, — a,=—(b-a)
Lay Tn7n Intbn 1y nghiém, sai so la:

a, + bn N b, — a, 1
> nghiém| < > = omi (b—a)

o Diém bat dong:

M1
|xn - E|S 1-M, |xn—1 - xnl

X, — &< — Xo|
e Newton:
|xn - El < 2 |xn—xn—1 2

1

e Day cung:
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my
| El 2 N m1 xn xn—l

e Diém sai:

Ko thay noi, cham hon day cung.

2.Chuong 3:
e Jacobi:
llall _
£ =21l < e e ® = x D)
k
||x(k) —_ < w ||x(1) — x(o)”
p

« Gauss-seidel.
Chuén hang co:
pi=Y.iZ1|a;;|:hang i ma tran tam gidc dudi duong chéo chinh

0i=X7;|a;;|:hang I ma tran tam giac trén va bao gom duong chéo chinh

=P 4 j=1n

I 1-p;
”x(k) — x* S 1T ”x(k) x(k—l)”OO
k
x® — x| < o

Chuan cot 1;

max max tj
SZT l]+1|al]|p j ! (J 1n)

tj = 2:]1.|al']'|’Sj = Li= ]+1|au| (J 1,n- 1)
n=0t, = Z?lainl
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- x

P (k) _ 5 (k=1)
1S(1_S)_(1_p)'”x X ”1

, (p)" .
5 = = a=5a=p I =l
3.Chuong 4:
e Lagrange:
R0 =t
M 44
IRa GOl < s s (01
Tne1(X) = (0 — x0) (x — x1) ... (x — xp)

e Newton:

Khéng cach déu sai phan tién:
Rp(x) = (x — 20) (x — 21) . (x = 1) (x — x) f [%, %0, v, 2]
Rp(x) = Tpp1 () f[x, X0, -, X5]
Khong cach déu sai phan ui:
Rp(x) = (x — x) (X — Xp_1) - (0 — x1) (x — x0) f [%, X, -0, X0]
Rp(x) = Tpp1 () f[x, 2, v, X0]
Cach déu hiéu hitu han tién:
X:xO + ht

R (D () t(t=1)..(t—n)
T D t(t—1)..(t—n) =

Cach déu hiéu hitu han IUi:

n+1

(n+1)! Yo

Rn(x) =
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X=x, + ht
prHL (D) () t+1)..(t+n)_ .,

) ==yt Dy =50 &

e Spline:

max
—_— . 4
F) =Sl < 3a0 =72 n =1 Fit — %)
maxasxsblf ) (x)l =M

Chuong 5:

e Dao ham:

Pao ham lagrange 2 diém: g )
, 2
Pao ham lagrange 3 diém: % JaSA¢3)

. 4
Pao ham lagrange 3 diém: h? FO®

n (n+1) ) =
f(x) = z fOa)L k(%) + ! 6) H(xj -
k=0 k=0
k+j

(n+1)!

e Tich phan:

h(b a)

Tich phan hinh chix nhat: S (®)

S1®
KO- o g

T217 Numerical analyst- closed Newton-Cotes formulas

4.Chuong 6:

h(b a)

Tich phan hinh thang:

Tich phan simpson 3 diém
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Roi rac: spare error timg diém.
Da thirc bac n (hilbert matrix): Tich phan sqare error trén doan [a, b]
Tap truc giao: Tuong tu
5.Chuong 7:
e Euler:
Ly thuyét: |y; — y(xy| < M. h
e Euler cai tién:
Ly thuyét: |y; — y (x| < M. h?
Thuc té:

Yan (g) - yn(h)‘

Yan (g) - y(X)‘ ~

e Runge-Kutta 4 s6 hang:
Ly thuyét: |y; — y(xy| < M. h*
(M=hang s6 duong khong phu thudc vao h)
Thuc té:

yon (3) ~ ()]

h NI
yz”(i) y( )‘“'15

Ly thuyét:
Chuong 4:
9i(x) = a;(x — x;)% + b;(x — x;)* + c;(x — x;) + d;
d; =y
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fi =Yir1 — Vi
1
a; = 3—hi(bi+1 — b;)
fi h;
¢ = hl — (byyq +2by)
l
firr  fi
—h bi+3 (h + hie)biss + 3 hmbm T
i+1 [
missing bo
sho 3(ho+h1) zha ... 0 0 0 by
0 0 0 LN T/ S B VS I
missing bn
missing
fi_ fo \
h1 ho
frn—1 _ fn—2
\ missing /
Clamped Cubin Spline
go(X) = &, gn-1(xn) = B
First mising equation:
2 1 fo
§h0b0 +§h0b1 — h_o— a
Last missing equation:
1 2
§hn—1bn—1 + §hn—1b .8 -

Nature Cubin Spline:

n 1
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1
§h0b0 - 0
1
§hn_1bn == 0
Hoac:
h1b0 - (ho + hl)bl + hobz == 0
hp_1bp_p — (hp—y + hy_1)by_q + hy_2by, =0
Chuong 5:

Five-point Midpoint fomula:

1 h*
f'xo) = E[f(xo —2h) —8f(xo —h) +8f(xo +h) — f(xo+2h)] + ﬁf@@)

Five-point Endpoint fomula:

|
f'(x0) = E[—25f(xO) + 48 f(xo + 1) — 36 f (xo + 2h)

4
+ 16 f (xo + 3h) — 3 f(xo +4h)] + %f(s)(s),

Second Derivative Midpoint Formula
1 h?
f'(x0) = 51 (o = 1) = 2f (o) + f (xo + W] = = fP @),

Chuong 6:
Xap xi dit liu:

Puong thang:
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DI Zw:le

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

m m
_X,'l — .X,'l'

m
mp i - Z%Z%
i=1

i=1

m m
2
2% ) = in

Pa thic bac n:

m m m
0 1 2
aoE xl-—|—a1§ xl-—l—azi X4 -
m m mn
1 2 3
a X, +a X+ ap X; 4

m m m
1 2
agE xf—|—a1§ X +a25 X+

Hilbert matrix: Dung tich phan thay vi sigma:

TailieuWVNU.com

m

+ an len = Zyix?
i=1 '
m

+a, Yy Xt = "y
i=1 '

H
2n n
--|-anE X, = E ViX;
i=1 '
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Solution The normal equations for P,(x) = a,x* + a;x + ay are

1 1 1 1
aof ldx—i—alf xdx—l—azf xzdx=/ sin T x dx,
0 0 0 0
1 1 1 1
aof xdx+a1f x? dx—l-az[ x> dx:/ xsinmwx dx,
0 0 0 0

1 1 1 1
aof x? dx+a1[ X dx—|—a2f x dxzf x? sin wx dx.
0 0 0 0

Truc giao:

n

PG = ) 40;)

j=0
_ e w@e,0f ()dx
f, w)le,)? dx

9o =19, =x—B;

I xw () (o (1)1 dx

[P w@) o0 dx

Gr(x) = (x — B)Pr—1(x) — Crpr—2(x),
I xw () [Br—1 ()] dx
2w [t (01 dx

2 xw ()1 ()2 (x) dx
I w (@) [¢_a (x)]? dx

B, =

B =

Cy =
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