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@ NG6i dung, muc tiéu
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NGi dung Chuong 5
5.1 Céc cong thiic tinh gan ding dao ham
5.2 Céng thic hinh thang tinh gin ding tich phan xic dinh

5.3 Céng thic Simpson tinh gan ding tich phan xac dinh
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Muc tiéu chuadng 5

@ Tinh dugc dao ham qua bang gia tri rdi rac

@ Tinh duoc tich phan xac dinh va danh gid duoc sai s6 bing cong thic hinh
thang va cong thdc Simpson

@ Viét duoc thuat toadn va so db khéi cho cac cong thic tinh
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© Tinh gan dang dao ham
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5.1 Tinh gan ding dao ham B

Cong thirc 2 diém
Véi 2 diém noi suy (Tg, Yk), (Tks1, Yrr1), dao ham bac nhit cla ham sb
y = f(x) tai 2 mbc ndi suy tuong iing c6 thé dugc tinh theo céng thiic:

Jar) o =2~ (@) ¢
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5.1 Tinh gan ding dao ham

Cong thic 3 diém
Vi 3 diém néi suy (x4, Ui), (Zes1, Yert), (Thez, Ypso), dao ham bac nhit cla
ham s& y = f(z) tai 3 mbc ndi suy tuong ting cé thé dugc tinh theo cong thiic:

e Cong thic can trai

—3yi + 4 —
F(ap) ~ Yk Yk+1 — Yk+2 (2)
2h
e Cong thic trung tam
—Yk + Yk+2
Fl(@p) m ——— (3)

2h
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5.1 Tinh gan ding dao ham B

Cong thirc 3 diém

Véi 3 diém noi suy (T, Yk), (Tks1, Yks1), (Trio, Yki2), dao ham bic nhit cla

ham sb y = f(x) tai 3 mbc nbi suy tuong iing c6 thé dugc tinh theo céng thiic:
e Cong thuc cén phai

Y — Y1 + 3Yk
F(wgga) ~o = 2Lt B (@
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5.1 Tinh gan ding dao ham

Vi du 1.

Cho ham sb iy = f(z) théa man bang dif liéu dudi day. Diing cic cdng thic 3
diém tinh gén ding dao ham tai cic mdc ndi suy.

Khoa

Toa

1 0 1 2 3 4 5
x| 1 1.1 1.2 1.3 1.4 1.5
y; | 0.41 | 1.38625 | 2.5296 | 3.85295 | 5.3692 | 7.09125
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5.1 Tinh gan ding dao ham

Loi giai.
Tai xg, ta cé
—3yo + 4y1 — ¥2
! ~ = 8.927.
y (o) 2h
Tai x1, ta cé
/ —Yo + Yo
~ —/——"- = 10.598.
y(z) 2h
Tai x5, ta cé
—4 3
Y (z5) ~ 2L ;;2+ %5 _ 182495,

Tai cac mbc zo, 3, x4 s dung cdng thic trung tdm tuong tu mbc z; (sinh vién
hoan thanh).
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© Cong thic hinh thang
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5.2 Cong thidc hinh thang 5

Cong thdc hinh thang
Chia [a, b] thanh n doan I3y tich phan bing nhau
[a,b] = U @, mi11), i =a+ih, i=0,n— 1.

Trén mdi doan [x;, 7;11] xAp xi ham f(z) = Py ;(z) qua hai mdc ndi suy z;, 1.

Ti+41 Ti41

/f )dx ~ /P“( )dz = h(yz+yz+1) Lin (5)
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5.2 Cong thidc hinh thang

Cong thdc hinh thang
Do dé, ta cé cong thiic hinh thang dp dung trén toan doan 4y tich phan a, b]:

~
I
P
=
QL
)
X
=
I
M
L
| S
>

5 Wit gin) =3 (yo + Y + 2231) (6)

i=1

v
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5.2 Cong thidc hinh thang 5

Cong thirc sai sb

e Sai s0 trén doan nhd
M,

I — Iyl < 22
| h|_12

h’ (7)
o Sai sb trén toan doan Iéy tich phan

2 _ Ma(b — a)3
12n?

M.
[ — 1] < 1—22(b_ a)h
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5.2 Cong thidc hinh thang E

1
Vi du 2. Tinh gan dang [ = /e“’gda: bing phuong phap hinh thang véi sb doan
0

chia 13 10 va dénh gia sai sb.
b—a

LJi giai. VGi s6 doan chia 13 10, ta c¢6 budc lusi h = =0.1.

n
Ap dung céng thdc hinh thang (6), ta co:

9
(2/0 + Y10 + 22%)

=1
1

I, =

l\3|;“

o

(14 2.718281828 + 2 x 12.81260601) = 1.467174693

S \
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5.2 Cong thidc hinh thang E

Sir dung cbng thiic sai sé cho phuong phap hinh thang (8) dé danh gié sai sé cho
Iy, ta co:

M
11— 1, < 1—22(1) — a)h? = 0.013591409,

trong d6, My = maxgey | f”(2)| = 16.30969097, a =0, b=1, h = 0.1.
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@ Cong thirc Simpson
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5.3 Coéng thitrc Simpson By

Cong thdc Simpson
Chia [a, b] thanh n doan I3y tich phan bing nhau

[a,b] = UMy [#95, T2i40], i =0,n — 1, 2, = a+ kh, k=0,2n.

Trén mdi doan [z9;, 2;2] x4p xi ham f(z) = Py;(x) qua hai mbc ndi suy

L2iy T2i4+1, L242-

T2i+2 T2i+2 h
f(x)dx ~ / Py i(z)dr = 3 (y2i + 4Y2i11 + Yoiv2) = Lin (9)
T2g 24
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5.3 Coéng thitrc Simpson By

Cong thdc Simpson
Do dé, ta c6 cong thiic hinh thang ap dung trén toan doan |4y tich phan [a, b]:

b n—1 n—1
h h
I= /f(:r)dx ~ I, = 3 (Ys + 4Yoi1 + Y2it2) = 3 (yo + Yon + 4Zy2z‘+1 H-
1=0 =0

(10)

v,
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5.2 Céng thitc Simpson By

Cong thirc sai sb
o Sai sb trén doan nhd
M,
1 — Lip| < %h (11)
o Sai sb trén toan doan Iéy tich phan
M4 4 M4(b — CL)5
I1-1 = =2 12
I = Inl < 750 —a)h 180mt " (12)
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5.2 Céng thitc Simpson By

1
Vi du 3. Tinh gin ding I = /e"”Qdaz bing phuong phap Simpson véi sb doan
0

chia 13 10 va déanh gis sai sb.

P b— p
Loi gidi. Véi so doan chia la 10, ta c6 budc ludi h = e Ap dung cong
n

thic Simpson (10), ta cé:
b 4 4
I = 3 (3/0 + Y10 +4;y%+1 +2;y2i>
= 0?1 (1 +2.718281828 + 4 x 7.268474074 + 2 x 6.258423907)
= 1.510300865.
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5.2 Céng thitc Simpson By

St dung cdng thiic sai sé cho phuong phap Simpson (12) dé dénh gi sai sb cho
Iy, ta cé:

M.
11— 1] < ﬁ(b — a)h' = 0.000114772

trong d6, My = max ) | f(x)| = 206.589419, a =0, b=1, h=0.1.
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