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Nhiing ki niém cd ban
Nhing khai niém co ban
Dinh nghia
Do sai léch giita gid tri gan ding va gia tri chinh
xac dugc goi 1a sai so.

Dinh nghia

Sé a duoc goi 13 s6 gan ding cia sé chinh xdc A,
ki hiéu 1a a = A (doc I3 a xap xi A) néu a khic A
khéng ding ké va duoc dung thay cho A trong
tinh toan.
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SRR AR Nhiing khai niém co ban

Dinh nghia
Dai luong A = |a — A| duoc goi 1a sai s6 that su
clia sb gan ding a.
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S6 gin ding va sai sb Nhitng khai niém co ban

Dinh nghia

Dai luong A = |a — A| duoc goi 1a sai s6 that su
clia s6 gan ding a. Trong thuc té, do khéng biét
sb chinh xdc A, ta udc luong mét dai luong duong
A, cang bé cang tot théa diéu kién |A — a| < A,
duoc goi 13 sai sb tuyét dbi cda sé gan diing a.

Chu y. Trong thuc té ta sé ky hieu A=a=+ A,.
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S6 gin ding va sai sb Nhitng khai niém co ban

Dinh nghta
Sai so tuong doi ctia s6 gan ding a so véi s6 chinh

xac A la dai luong 6, duoc tinh theo cbng thiic
. _lA-dl
T A

v

Chu y. Trong nhiéu trudng hop, néu khéng biét A

2 7 A
ta ¢ thé thay thé §, = ﬁloo%
a
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B Nhiing khai niém co ban

Vidul. Gdst A=m;a=3.14. Do
3.13=3.14 - 0.01 <7< 3.14+0.01 = 3.15,
nén ta cé thé chon A, = 0.01. M3t khac,

3.138 =3.14—0.002 < 7w < 3.14+40.002 = 3.142,
do dé ta cling c6 thé chon A, = 0.002. Nhu vay,
v6i cling mdt gid tri gan ddng, c6 thé c6 nhidu sai
sb tuyét dbi khic nhau. Trong trudng hop ndy ta
chon gid tri nho nhat cla ching.
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B Nhiing khai niém co ban

Vi du 2. Van tbc clia mot vat thé do duoc 13
v = 2.8m/s véi sai s6 tuong déi 6, = 0.5%. Khi
dé sai sb tuyét dbi I3

0.5

A, = v6, = —.2.8m/s = 0.014m/s.
v 100 8m/s =0.014m/s

Vi du 3. Do d6 dai hai doan thﬁng ta ducc
a=10cmva b= 1cm v6i A, = Ay, = 0.01cm.
Khi dé 4, = 01—(())1 = 0.1%, 6, = O—fl = 1% hay
0p = 100,. Tu d6 suy ra phép do a chinh x&c hon

phép do b mac du A, = Ap. Nhu vay, dé chinh
LSAC clia mot phgps,ggorméumggnqua sai sb tuong dbi.
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S& gan diing va sai sb Biéu di&n sb thap phan

Chit sb ¢ nghia

Moi sb thuc a c6 thé duoc biéu dién dudi dang

thap phan hitu han hodc v6 han

a= i(ozmozm 1. QOO0 ... () =

+ 3 ad0 mneN,m>0,n>1, am 40,
k=—n

a, € {0,1,2,...,9}.

Vi du 1. 324.59 =

3x102+2x10'+4x10°+5x 1071 +9x 1072
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S& gan diing va sai sb Biéu di&n sb thap phan

Mbt sb viét & dang thap phan c6 thé gom nhiéu
chi s6. Vi du 20.25 c6 4 chir sb, 0.03047 c6 6 chi
s0.

Dinh nghia

Nhiing chit s6 cé nghia cia mét sé 13 nhitng chif
s6 clia sb dé ké tir chii s6 khic khong dau tién
tinh tur trdi sang phai.

Vi du 2. S5 20.25 c6 4 chii sb c6 nghia. S6
0.03047 ciing c6 4 chii sb cé nghfa.
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Bidu dién s thap phin
Dinh nghia

Lam tron mot s6 thdp phdn a l1a bo mét s6 cac chir
sO bén phai a sau dau cham thap phén dé duoc
mét sb a ngin gon hon va gan ddng nhit so véi a.

v

Quy tic. D& [am tron dén chir sb thi k sau dau
chim thap phan, ta xét chi sb6 tha k + 1 sau dau
chdm thap phan 13 aye.s.
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Bidu dién s thap phin
Dinh nghia

Lam tron mot s6 thdp phdn a l1a bo mét s6 cac chir
sO bén phai a sau dau cham thap phén dé duoc
mét sb a ngdn gon hon va gan ding nhit so véi a

Quy tic. D& [am tron dén chir sb thi k sau dau
chdm thap phan, ta xét chii sb thd k + 1 sau dau
chdm thap phan 13 agp1. Néu ayiq > 5, ta ting
oy lén 1 don vi;
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Bidu dién s thap phin
Dinh nghia

Lam tron mot s6 thdp phdn a l1a bo mét s6 cac chir
sO bén phai a sau dau cham thap phén dé duoc

mot s6 a ngan gon hon va gan ding nhat so vdi a

v

Quy tic. D& [am tron dén chir sb thi k sau dau

chdm thap phan, ta xét chii sb thd k + 1 sau dau

chdm thap phan 13 Q41 Néu a1 =5, ta ting

oy 1én 1 don vi; con néu ays1 < 5 ta gili nguyén

chit s6 cvk. Sau dé bd phan dudi tir chit sb ki1
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S6 gin ding va sai sb Biéu din sb thap phan

Vi du 3. Lam tron sb6 7 = 3.1415926535... dén
chit s6 tht 432 sau diu chim thap phan nhan
duoc cac sb gan ding lan luot 13

3.1416; 3.142; 3.14.
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Bidu dién s thap phin
Dinh nghia
Sai s6 thuc su cua a so vdi a duoc goi 13 sai so lam
tron. Vdy 65 = |a —a|.

Sai sb tuyét dbi cla 3 so véi A duoc dénh gis nhu
sau: [a—Al=|(a—a)+(a—A)| <
@—al+]a— Al <6+ A,= A5. Vi b5 > 0 nén
As; > A,. Do dé sau khi lam tron sai s6 ting |én.
Vi vay, khi tinh todn ta tranh [am tron cac phép
toan trung gian, chi nén lam tron két qud cubi
cung.
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e G
Su lam tron so trong bat dang thic

Trudng hop 1am tron sb trong bat ding thic, ta st
dung khai niém lam tron [én va lam tron xuéng.
Lam tron 1&n hay [am tron xubng can luu y dén
chiéu bat ding thuc.

Vi du 4. a < 13.9236 khi [am tron |én dén 2 chid
sb 16 sau diu chdm thap phan ta duoc a < 13.93
va b > 78.6789 khi [am tron xubng dén 2 chit sb
& sau ddu chdm thap phan ta duoc b > 78.67.
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S6 gin ding va sai sb Biéu din sb thap phan

Chit s6 dang tin

Dinh nghta
Cho a = A. Chit sé au trong phép biéu dién dudi
dang thdp phan duoc goi 13 ding tin, néu

A, < 5.10". Trong truong hop nguoc lai, chif sb

ay duoc goi la khéng dang tin.

Vi du 5. Cho s6 gan ding a = 3. 7284 véi sai sb
tuyét déi 13 A, = 0.0047 c6 3 chii s6 dang tin 13
3,7,2 va 2 chit sb khén dang tin la 8,4
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S& gan diing va sai sb Biéu di&n sb thap phan

Cach viét so6 gan ddng

Chiing ta viét sb6 gan ding a cta sb chinh xac A

véi sai sb tuyét dbi A, theo quy tic sau:

o Viét sb gan ding a kem theo sai sb tuyét dbi
A, duéi dang a+ A,. Vi du 17.358 + 0.003.
C4ch nay thudng duoc dung dé bidu din cic
két qua tinh todn hoic phép do.

@ Viét sb gan ding theo quy udc: moi chit sb6 c6
nghia déu dang tin. Diéu nay cé nghia I3 sai sb
tuydt déi A, khéng 16n hon mdt nda don vi

ncom oy FEICETE BB hh AT
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S& gan diing va sai sb Biéu di&n sb thap phan

Vi du
A,

— 23.54 thi sai s6 tuyét dbi

< =.1072 = 0.005, trong khi néu viét
23.5400 thi sai sb tuyét doi

, < =.107* = 0.00005. Cich nay thusng dung

(@R QO
@, B

I
Tl\)ll—‘ l\)ll—l!b

bay cac bang sb.
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Xac dinh sai sé clia ham sb biét sai sb ciia cic dbi sb Céng thic tdng quét chia sai sb

Céng thiic tdng quat cla sai sb

Cho ham sb kha vi lién tuc y = f(x1, %0, . .., Xp)
va gid st biét sai sb tuyét dbi A, cla céc dbi sb
x; (i=1..n). Goi X;, Y va x;,y (i =1..n) 13 céc
gid tri chinh x4c va cic gid tri gan ding cta dbi sb
va ham sb. Khi dé

Y —y| = [F(X1, Xo, ..., X)) —F(x1, %2, - -, Xn)| <

| Of | of ,
i; Ox: JXi — x| < I; O A, Vay sai s0
n | of

A A - 2 N A N
tuyét doi cla ham s y la A, = > |=—| . A,
ng.com https:/fb contailieudientucht =7 | OX;
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X4c dinh sai s6 clia ham sb biét sai sb clia cic dbi s6 [ERECLTRE NV IoRT eV R ERETR)

Sai sb tuong dbi clia ham s6 y 13
i of A
Ay i=1 Oxj g

Iy\ f]

Z (9_x Inf(x1,x2,...,%)| Ay

Oy =
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X4c dinh sai s6 clia ham sb biét sai sb clia cic dbi s6 [ERECLTRE NV IoRT eV R ERETR)

Céng thic téng quat cha sai sb

Vi du 6. Tinh sai sb tuyét dbi va sai sb tuong dbi
. \ 1 .
cta thé tich hinh cau V = 67rd3, biet duong kinh

d =3.70cm £+ 0.05cm va m = 3.14 4+ 0.0016.

Xem 7 va d 13 nhiing dbi sb clia ham sb V/, ta c6
ov 1 1
— = —d° =~ x (3.70)° va

LV S

— = —7md? = =~ x (3.14) x (3.70)2.

ga ~ 2" = (314 < (3.70)
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cc dbi sb Céng thic tdng quét chia sai sb

\/ayA\/—‘ ' (370)
00016+§><(314 370 x 0.05 = 1.0882.

1
Do dé V = 671'.0'3 — 26.5084cm3 + 1.0882cm3 v
1.0882
26.5084

v = = 0.0411.
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Xac dinh sai sb clia ham sb biét sai s clia cac dbi sb

Sai sb clia téng dai sb6

Sai sO cla tong dai so

Xét hamsby = +x3 £x0 £ ... £ x,. Khi dé

of S , ,

| = 1, (i =1..n). Do dé, sai so tuyét doi cla
X

ylaa, :AX1+AX2+...+AXnvé sai sb tuong

dbi cha y 13 Oy
!y\
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Vi du 7. Tinh sai sb tuyét déi va sai sb tuong doi
clay=a-+ b+ cvéi a=47.132+£0.003;b =
47.111 £0.02; c = 45.234 £ 0.5.

Sai sb tuyét déi cta y I3

A, = A, +Ap+ A, =0.003+0.02+0.5 = 0.523.
Do Y =y + A, =139.477 4 0.523 nén sai s

. A
tuong doi cla y la 0, = ’7}‘/ = 0.0037.
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Xéc dinh sai s6 clia ham so biét sai s6 cta cic doi s6

Sai sb ctia tich

Sai so cla tich

Xét ham sb Yy = X1.X2 ... Xp. Khi dé

0 1 = ;
—Iny| = —, (i = 1..n). Do dé, sai so tuong
%" |
doi cla y la 9y = 0y, + Ox, + ... + 0y, va sai sO
tuydt doi clia y 1a A, = §,.]y|.
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Vi du 8. Tinh sai s tuyét déi va sai sb tuong dbi

cla y = a.b.c v6i a=47.132 £0.003; b =

471114+ 0.02; c = 45.234 + 0.5.
A, Ab A,

Tacdd,=—.9 0 = —,

a| " |b]’ c|’

Sai sb tuong déi clia y 13 0, = 0, + dp + 0. =

0.003 0.02 0.5
47.132 + 47.111 * 45.234 0.0115.

Do dé sai so tuyét doi cha y la

0.003 0.02 05
Ay = 0oy.ly| =

£47 132 x 47.111 % 45.2342 = 1159.2503.
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Bai tap

Bai 1. Biét A c6 gi4 tri gan dang |3 a = 3.5833
véi sai sb tuong dbi 13 9, = 0.28%. Ta lam tron a
thanh a* = 3.58. Tinh sai sb tuyét dbi cla a*
Giai. Ta c6

Ay =A,+ |a—a"| =|a|d, +|a— a*| = 0.0134
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Bai 2. Lam tron dén hai chii s6 1é sau d4u cham
thap phan cla cc sb trong cac biéu thic sau: a =
12.6724; b = 1.5476; ¢ < 12.8713; d > 1.2354.
Giai.

oa=126724 = a = 12.67.

o b=15476 = b =~ 1.55.

c < 128713 = ¢ < 12.88.

od>12354 = d > 1.23.
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Bai tap

Bai 3. Cho a = 7.1696 v4i sai s6 tuong dbi I3
8, = 0.83%. Tim sb chit s6 déng tin trong céch
viét thap phan cla a

Giai.

Chir s6 déng tin & vi trf k théa : A, < 210k

= k > log(2A,) = log(2|a|d,) = —0.92

k. = 0. Cé6 mbt chit sb dang tin
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Bai tap

Bai 4. Cho biéu thic f = x3 + xy + y3.Biét

x = 1.9501 4 0.0050 va y = 3.4740 £ 0.0083.
Tinh sai sb tuyét dbi cta f

Giai.

Ar = |F|A+|f|A, = [3x*+ y| A+ [x+3y?|A,
= |3 % 1.95012 + 3.4740] * 0.0050 + |1.9501 + 3 *
3.4740%| % 0.0083 = 0.3912
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Bai tap

Bai 5. Cho
a = 15.00+0.02, b = 0.1234+0.001, c = 137+0.5.
Hay tinh sai sb tuyét dbi cua

eA=a+b+c

o B =20a— 1006+ ¢

o C =a+ bc.
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Giai.
cA=a+btc=Ay=A,+Ap+ A, =0.521.
o B=20a—100b+ c = A =
20.A, + 100.Ap, + A, = 1.
o C=a+bc= Ac=A,+|c|.Ap+ |bl.A =
0.2185.
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Bai 6. Cho ham f(x) = 3x> — 2x? + 7 v3

x = 1.234 + 0.00015. Tinh Ayf.

Giai. Ta c6 f/(x) = 15x* — 4x va

Ar = |f'(x)|.Ax nén

Ar = |15 x (1.234)* — 4 x 1.234| x 0.00015 =
0.0045
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