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Abstract: In this article, we present some applications of logarithms to represent very different sound
intensity levels in everyday life (from soft sounds like whispers to loud sounds like engine noise) in a
manageable range and the application of logarithms in noise reduction.
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1. Pit vin dé

Logarit 1a mdt khai niém quan trong trong toan
hoc, thuong dugce coi la cong cu manh mé gitup don
gian hda cac phép toan phtc tap. Bén canh vai tro
then chét trong toan hoc 1y thuyét, logarit con c6
nhiéu tmg dung thyc tién vo cung thu vi va da dang.
Trong linh vuc xu ly am thanh, logarit dong vai tro
quan trong trong viéc t6i uu hoa va quan 1y tin hiéu
am thanh. Bai viét nay s& di sau vao Gmg dung cua
logarit trong viéc diéu chinh mirc d6 4m thanh va
cac k¥ thuat giam thiéu tiéng on, dong thoi giai thich
tai sao logarit 1a cong cu khong thé thiéu trong cong
nghé am thanh hién dai.

2. Noi dung nghién ctru
2.1. Co 56 Iy thuyét

Dinh nghia ([1]). Logarit cia mot s6 13 liy thira
ma mot gia tri ¢b dinh, goi la co $0, phai dugc nang
1én dé tao ra sb d6. Tong quat hon, néu x =’ (a # 1)
thi y dugc goi 1a logarit co s6 a cua x, ki hiéu 1a y=
log (x)

Logarit co s6 10 dugc goi 1a logarit thap phan, ki
hiéu 1a 1g(x).

Tinh chit ([1]). Néua>0,a# 1 vax, y >0 thi

log (xy) = log (x) + log,(»)

2.2, Uhg dung cua logarlt trong linh vuc dm lwong

Trong qué trinh viét ndi dung nay tac gia c6 tham
khao cac tai liu [2][3][4].

Trong linh vyc 4m thanh, logarit duoc st dung dé
do luong va biéu dién am lwgng mat cach hiéu qua.
Duéi diy 1a mot sé img dung cua logarit trong viée
tinh toan am lugng:

v Sy cam nhian Am lwgng cia con ngwoi:

Chung ta biét rang, tai ngudi co thé cam nhéan
am thanh tor &m thanh yéu nhit c6 thé nghe duoc
(khoang) dén mirc co thé giy dau (khoangl). Pham
vi rong nay khién viéc s dung thang do tuyén

tinh tro' nén khong thuc té. Cu thé con ngudi cam
nhan am luong khong theo tuyén tinh ma theo dang
logarit. Didu nay c6 nghia 1a 4m thanh c6 cudng do
16n gip d6i khong duoc coi 1a “to gip d6i”. Thay
vao d6, can phai ting cudong do khoang muoi lan dé
am thanh duoc coi 1a to gip doi. Thang do logarit
(decibel) phan dnh mdi quan hé nhan, n6 gitp nén
pham vi lon cia cuong do thanh mot dinh dang s6 d@
quéan 1y hon. Vi dy, thay vi xir Iy cac sb tir dén 1, thi
thang do decibel dao dong tir 0dB (ngudng nghe) dén
khoang120dB (ngudng dau), gitip viéc xir Iy dé dang
hon. Do d6, thang do logarit 1a Iy tuong dé phan dnh
cach chung ta cam nhan 4m lugng thuc té.

v Po cuwong do Am thanh (Decibel - dB)

Cuong do am thanh la dai lugng dac trung cho
dd to cta Am so v&i Am chuén. Cuong d6 am thanh
thuong dugc thé hién bang ham logarit ciia cudng do
thuc té cua chung va duoc do b?mg don vi decibel
(dB), mot thang do logarit. Cong thurc tinh cuong do
am thanh la:

I
L—IOIg([)
[i]

Trong d6, L 1a muc cuong d6 am thanh (dB), I
la cuong d6 am thanh thuc té va Io 1a cuong do am
thanh tham chiéu, thuong 13 cudng d6 nhé nhat ma
tai van nghe duoc am thanh (khoang 1072 W/m?).

Vi cong thic trén nguoi ta tinh dugc am lugng
chiu dung dugc cua con nguoi la:
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Mot am thanh ¢ cuong d6 16n hon 10 lan so voi
ngudng nghe dugc lo s€ c6 mirc cuong d6 khoang 10
dB. Néu 16n hon 100 lan thi s& 1a 20 dB va néu ting
dénlan so voi I, thi s€ c6 muc cuong do am thanh 1a
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140dB.
Vi du. Chiing ta co thé tinh toan muc decibel cua
am thanh ¢6 cu(‘mg d6 10°° W/m?1a

L=lg(s ) 60dB,

khi d6 ching ta biét ddy l1a mic cuong do 4m
thanh ctia nguoi dang néi chuyén binh thuong. Dya
vao cong thirc, ta ciing c6 thé tinh dugc cudng d6 am
thanh ma tai nghe dugc véi nhiing ngudi c6 mgudng
nghe 100dB nhu sau:

L=10lg(53) = 100

Do d6 10%° = I/lo—u

Hay 1=10%°.107*2 = 1072 W /m?

Vi du. Giad st am luong cua mdt nguoi dang ndi
chuyén la 28dB, thi am lugng cia mot hdi truong
chura 1000 nguoi dang no6i chuyén s€ 1a bao nhiéu?

Vé mit ly thuyét, ta gia str 1000 giong noi & day
hoan toan giong nhau Va chiém cung khong glan vat
Ii. Chung ta phai luu y rang khi két hop hai nguén ém
thanh giong hét nhau thi s€ tang gap doi tong cong
suat ddu ra,do d6 néu cong suat ciia mot nguoi 1a P
va am lugng cia mot nguoi 1a 30dB, thi ta tinh dugc
am luong téng L ctiia 1000 ngudi dang néi chuyén
nhu sau:

L = 101lg(1000P) = 101g(1000) + 10Ig(P) = 30 +
28 = 58dB

v Ung dung trong giam thiéu tiéng 6n

Nhu da trinh bay ¢ trén, thinh gidc ciia con ngudi
c6 dac tinh cam thy cuong do am thanh theo ham
logarit. Vi thé, cuong d6 4m thanh ting 100 lan thi
ngudi ta chi thay tiéng on to gip doi. Vi du, mot cude
tro chuyén binh thuong c6 muc do 16n am thanh
khoang 60dB, trong khi mot budi hoa nhac rock ¢o
thé dé dang vuot qua 110 dB. Khi hiéu vé thang do
decibel, ngudi ta co thé dua ra nhitng cach phu hop
dé bao vé thinh giac va tao ra cac mdi truong am
thanh tot. Vi vay, trong linh vuc kiém soat tiéng on,
logarit dugc sir dung dé tinh toan hiéu qua cua cac
bién phap giam tiéng on. Hon nita, thang do decibel
cho phép chung ta dinh luong va so sanh cac ngudn
am thanh khac nhau mét cach truc quan hon. biéu
nay rat quan trong trong cac linh vyc nhu k¥ thuat
am thanh, noi viéc thiét ké khong gian dé giam thiéu
tiéng on khong mong mudn va thuc day chat luong
am thanh tot 12 rat can thiét, cho du 13 trong cac phong
hoa nhac, truong hoc hay mai truong lam viée.

Khi tinh toan hi¢u qua ctia mdt bién phap giam
tiéng on, nhu sir dung vat liéu cach am hoac thiét
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bi giam 4m, nguoi ta sir dung cong thirc logarit dé
tinh toan murc giam am (noise reduction). Cong thirc
logarit nay thuong dugc s dung trong 4m hoc dé
tinh murc glam am (am lu’orng) theo dB (decibel). Day
1a cach dién ta su thay di vé muc d cua 4m thanh
khi ning lugng am thay doi.

Mirc giam am thuong duge biéu dién theo don vi
decibel (dB), dugc tinh bang cong thic:

L-10lg (i—;)

Trong do:

o L 1a murc giam am (tinh bang decibel - dB),

o I, la cuong do am thanh sau khi giam hoac
cuong do cuoi cung,

o I la cuong do 4m thanh ban dau

Cong thirc nay dura trén su so sanh giita cong sut
4m cua hai diém khac nhau trong khong g1an hodc
trudce va sau khi ap dung bién phap giam tiéng on.

Vi du. Gia sir ban dau mot ngudn am phat ra véi
cuong d6 I, =1 W/m?, va sau khi qua mdt vat can,
cuong do am giam xuong con I, =0.1 W/m?>. Chang
ta s€ tinh duoc mirc giam am theo cong thic trén la:

0.1
L = 10log,, (T) = —10dB

Diéu nay c6 nghia la mirc cuong do am thanh da
giam 10dB sau khi qua vat can (trc 1a cuong do am
thanh giam xudng con 1/10 so véi cudng do ban dau
chua c6 vat can).

Nhu vay, logarit 1a cong cu quan trong trong viéc
mo ta va tinh toan cuong d6 am thanh va muc giam
tiéng 6n, gitp nguoi thiét ké va k§ sw am hoc toi uu
hoa cac bién phap kiém soat tiéng 6n mot cach hidu
qua.

3. Két luan

Bai viét trinh bay mot vai ing dung cua logarit
trong viéc tinh toan vé linh vic 4m luong giup ching
ta hiéu 6 hon cach 4m thanh dugc do dac, cam nhan,
va quan ly trong cac tinh huong thuc t& hang ngay. Hi
vong rang, bai viét s& gop phan gitp nguoi doc dam
mé hon véi viéc hoc Toan.
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