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Muc tiéu Chuong 1

Muc tiéu

Q@ Xéc dinh duoc uéc luong trén va udc luong dudi cia mot sb hodc mét dai
lugng.
@ Danh gia duoc sai sb cho cic xp xi gan ding.

7

@ N3m dugc cach xic dinh sai sb clia cac xp xi trén khdng gian R, R™.

Q@ Xéc dinh duoc cic chir sb déng tin va viét duoc sb gan ding theo quy udc.
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1.1 Khai niém B

Dinh nghia 1
o Sb a duoc goi I3 mét sb gan ding hay mét xap xi cia a* néu a di gan a* va
duoc ding d€ thay thé cho a* trong tinh todn.

o Néu a < a* thi ta ndi a 1d mét udc luong dudi cha a*. Tuong dng, néu

a > a* thi ta néi a 1a mét udc lugng trén cia a*.

Vi du 1.
e 3.14 la mét udc lugng dudi cia .
e 3.1416 la mdt uéc lugng trén cha .

o Céc sb6 3.14 va 3.1416 13 c4c sb gan ding cla .
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© Phan loai sai so
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1.2 C4c loai sai sb B

1.2.1. Phan loai sai sé theo y nghia

o Sai sb gia tri tuyét dbi téi han (sai sb tuyét dbi):
la — a*| < Aa.

o Sai sb gi4 tri tuong dbi téi han (sai sb tuong déi):

_Aa

~al”

oa
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1.2 C4c loai sai sb B

1.2.2. Phan loai sai s6 theo nguyén nhan

Sai sb do dac: mét nia don vi chia nhd nhit clia cong cu do.

Sai sO lam tron: mot nda thi nguyén cha chit s6 giit lai cudi clng

Sai sb tinh to4n: Xem muc 1.4

Sai sb phuong phap.

Sai s0 md hinh héa.
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O Quy udc viét sé gan ding
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1.3 Quy udc viét sb6 gan ding

Quy wéc 1.
Khi viét s6 gan ding, viét kém theo sai sb gi tri tuyét doi lién két bsi diu cong
trur:
a* =a=+ Aa.
Y nghia:
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1.3 Quy udc viét sb6 gan ding

Vi du 2.
e ¢ € (2.718,2.7183)
o Chon é € (2.718,2.7183) bAt ky I3 mét x4p xi clia e véi sai sb
le —é] <3 x 1074
o Dic biét, néu chon é = 2.71815 thi sai s6 dat dugc |3 Ae = 1.5 x 107,
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Chir s6 dang tin &

Dinh nghia 2
o Cdc chit sb c6 nghia cia sb a 13 tit ¢4 cdc chit sb tinh tir chit s6 khdc 0 dau
tién tir bén trai.
o Choa = ap x 10F + ag_y x 1052+ -+« 4+ qy_, x 10¥5 [3 biéu dién trong hé
co sb thap phdn mét xap xi cta a* vdi sai sé tuyét déi Aa. Khi dé, o; duoc
goi 13 chit s6 dang tin cda a néu né 13 chit s6 c6 nghia théa man:

Aa < 0.5 x 10°

néu bt ding thic trai diu thi ta ndi o, 13 chit sb déng ngo.
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Chir s6 dang tin &

Vi du 3. Véi a* = 21.31075490 £ 0.00043, ta cé:
Céc chit s6 c6 nghia cta a 13 2;1;3;1;0;7;5:4;9;0.

05x107*<Aa=043x103<0.5x 1073

Do dé, c4c chit sb dang tin cla a 13 2;1;3;1;0.
C4c chit sb dang ngd cha a la: 7;5;4,9;0.
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1.3 Quy udc viét sb6 gan ding

Quy udc 2.

Khi viét s6 gan ding, chi viét cic chit sé dang tin kém theo thd nguyén cla
ching.
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1.3 Quy udc viét sb6 gan ding

Vi du 3. Do céc chit sb déng tin clia a 13 2;1;3;1;0 va chif sb tiép theo 13 7 nén
ta xAp xi a* &~ 21.311 = ;.
Ta cé:

05x 103 < Aa; =Aa+24510 x 1074 =6.7510 x 107* < 0.5 x 1072

Chit s6 1 vé6i thi nguyén 1073 khong con déng tin.
Chon a* ~ 21.31 = ay. Ta cé:

0.5 x 107 < Aas = Aa + 0.75490 x 1072 = 1.18490 x 1072 < 0.5 x 1072

Céc chit s6 dang tin cha as 13 2;1;3;1. N&i cich khac, tit c3 cic chit sb cha as
déu dang tin.
Theo quy uéc 2, ta c6 a* = 21.31
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© Sai s6 trong tinh toan
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1.4 Sai sb trong tinh toan

Trudng hdp ham mot bién

Gid st o = xo £ Az, y* = f(a*) = f(z0) £ Ay.
Khi dé, ta c6 danh gia:

— <
|y0 Y | = ‘ d
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1.4 Sai sb trong tinh toan

Vi du 4.
Cho y = 22/ + 2, 2* = 3.15896 + 0.342 x 1073, Tinh gan ding y va udc luong
sai s6 cla v.
L&i giai.
o Tinh gid tri ham s6: y = 22z + 2 = 22.66571031
o Ap dung cong thiic sai sb trong tinh toan (1), ta cé:

2

x
Ay = 2zVr+ 2+ — Az = 0.00565902.
2vVr + 2|,2315806
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1.4 Sai sb trong tinh toan

Trudng hdp ham n bién

Gid st x; =20 + A2l y* = f(ai,25,...,2%) = f(29,29,...,20) £ Ay.
Khi d6, ta c6 danh gia:

n
Of (29, 29,... 29
- Z;
=1
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1.4 Sai sb trong tinh toan

Vi du 5.
Cho = = 22/ T2, a* = 3.15806 4+ 0.342 x 103, y* = 5.17463 & 0.275 x 10-2.
Tinh gin dang z va udc luong sai sb cla z.
L&i giai.
o z = 2%y + 2 = 26.72932601
o Ap dung cong thiic sai sb trong tinh toan (2), ta cé:
Az:Ax‘Qx\/m +Ay' 2

= (0.010910229.

x
2y + 2

=3.15896, y=5.17463 £=3.15896, y=5.17463
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1.4 Sai sb trong tinh toan

Nguyén Iy anh huéng déu

Cac thanh phan c6 anh hudng nhu nhau dén sai s6 dau ra.

of (29,29, ...,2%)
é?SUi

Of (29,29, ...

0
, L

Zﬁsﬂ?i = ‘

é)ﬂ?j

7L) ZCSLITJ', Vi i?é Qj.
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1.4 Sai sb trong tinh toan

Bai toan sai sO ngugc
Xac dinh sai s6 cho phép cuta céic gia tri dau vao Ax; dé gia tri dau ra

y = f(x1,29,...,2,) cb sai léch khdng vugt qua e.

Ay <e
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1.4 Sai sb trong tinh toan

Ldi giai. Ap dung nguyén Iy anh hudng déu, ta cin:

0 ,.0 0
‘(‘3f(sc1,x2,...,xn) Az SE i—Th
ox; n
hay -
Az; < Vi e {1,2,. )
8f(x1,:132,... LU) { }
8:1:2'
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O Sai s6 trong khéng gian nhiéu chiéu
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1.5 Sai s6 trong khéng gian R”

Mot sb loai chuan théng dung
Cho vector X = (xy,z9, - ,:L'n)T.
o Chuin hang:

1 Xl oo = max {|z1], [x2] ..., [zn[}

o Chuan cot:
n
XN, = |l
i=1

o Chuan Oclit:
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1.5 Sai s6 trong khéng gian R”

Sai s6
Véi p = 1;2; 00, ta co:
o Sai sb tuyét dbi:
| X — X*||p < AX
o Sai sb tuong dbi:
AX

§X = —
1X1l,
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