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Abstract

Itis well known that the theory of variable real function is a very important course in mathematical
analysis in college, and Lebesgue measure is the core content of this course. Up to now, there is little
study on how to calculate the Lebesgue measure of measurable sets. In this paper, we focus on the
calculation methods of measurable sets. Firstly, based on the construction theorems of open sets,
the computation of one-dimensional and higher-dimensional open sets are discussed, and formulas
for calculating their measures are derived. Secondly, by leveraging the complement relationship,
the problems of computing the measure of closed sets are transformed into calculating the measure
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of open sets, and the methods for closed sets are established by combining the monotonic increasing
property of measures. Finally, for general higher-dimensional measurable sets, this paper provides
computational ideas and methods.

Keywords

Open Sets, Closed Sets, Measurable Sets, Computation of Lebesgue Measure

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TEIAREC I TR Z v, R AR B0 P 42 B0 B2 v SR i 06 A6 TR S 0 g se R R R . AR
IR, BEEEE RIS, FO FIFRIR R R B A5 LA FE 5 9 52 2% 1Y) pR K m) R, b s 0 2
TR AT BT T IO R JE 8 R B e Bkl 72 T 20d], 3 DA S8 8 DURR M RS, KA AR 4T
FUEE TS B, SCI VMBS RS, X — SRR T AR S R B S R AR, AR
5 BARIN B 18 1) I B [ 1]

TESAR B AR, W] oH SR, WA SRS H e B 7T 45 SR 9 = Stein 1] {Real Analysis)
[2E WU BE V530350 40 P O B A = 2 FH LA g s R R A ()49 35 B s o B A e G e, e kR ) S
FELER 43 BRAL v () 1E ) 1 (R 4/ PR S @ 1 ) PSP #E AN AR 1, B EE SEPR N s BIEATH) (LA R AL
52RO [3IMFRRIIN B E D 0 i 2] Lebesgue ML HE CFIVE R &5 FEH R (LA RS2 o)
HT R D (4] SEINTE E AL AN 2 3] 5 B BEAR AR ZR XA 2, = v v 4 T P A0 82 1 B3 A sURAE HE AR A
JARCBRI CSRAZRR L) [S1H TR 1 — s 4E vl AR B o BRI A% 7 — SRR BRI AR s AR Y
(AR 52 BT [6]— T A BN EE T 5 Lebesgue I I FKIIE B [ 3 DL K 25 ) AH M 5T s Terence
Ta [ {An Introduction to Measure Theory) [ 755l FE i T S A T 18 X 18] FOARE IR AR 00 000 B T 450 DA R 4 ot

AV IUAE B N AN I BOM b, I RE T B0 A 2 R R e B X T I FE TH B8, I AR XT 4
FERESEE M ) THE 25 B BAR TR A SE L2 2%(8] [9].

AR — R, AV — LB SIS AT BN RGN A . Ho, FETIFEMEEE, A
P — e AR, R TR AR Hk, TR, did AR R H
AN TR FE T E B 0] R, R P R R R 3 I 5 S ot PR TSR VAR RS SR E s R — R 4E R
WAL, R FFEEAT AL PE I %, $ept T I R S v

2. &R
TP TR WL SCHR[3]-[6]. A SCHIT R TE R n 4E231E], BRI n 4ERK )L ELA5 25 1A]
R" = {x:(x],x2,~-~,xn)

16 R I £ x = (0 6y0, 3, ) By = (31,0500, ) OB SNy

X; eR,i:1,2,~~~,n} o

n

d(x,y):|x—y|=\/(x1 _)ﬁ)z +(x2 _y2)2 +(x3 _y3)2 +"'+(xn _yn)2 = Z(xi _J’i)z

i=1

BB RR TI—AER, BN -AEANEEU(R)={x:|x-R|<5}.6>0.

DOI: 10.12677/pm.2025.159233 66 FHIBH 2


https://doi.org/10.12677/pm.2025.159233
http://creativecommons.org/licenses/by/4.0/

W, BNE

BE f& n B R I — Rk, BRI —AER, WRAFE R R U (R) 1E47
U(R)cE, WFENERNS: W E K —SH2E KNS, MFRE NITHE. B im0 I8 80
LX) (a,b):{x|a<x<b,a,beR,a<b} o

WE & n W R — DR, P2 R TERM—ER, WER B KRN EH LT LA
J&T E WL AR B NE K— 3. WRE N NRAEET E, WK E NS 5SS
Hcdh I A X 1] [a,b]:{x|asbe,a,beR,a<b} o

R" I X TR R 2 A A X TA) 23 ) 4R & {(xl,xz,--«,xn) €R"|a, <x, <bl.,i:l,2,~~,n} A
{(xl,xz,---,xn)eR" a, <x Sbi,i:1,2,---,n} o

NS FE AT Lebesgue AIMIAE .

B E g ROE i MBI £ ITK ()] o E L (EHEREBR g= S| (u T
PAGET o0, AFBIXIAS— A AR 1), FrARX—UI0 g A N7 A SR, BT Ge e

B VBN E RO DU AN, R £ SN SN, 2 meE = inf D)1
ECH[,» i=l

WEN R TSR, WASHME— ST HH m+T =m*(TNE)+m*(TNE), WFKE R LT,
XIS E B LANUEE m+EFRNE W LW, iCAmE . XB EC=R"\E®R/REER PTHRE.

TN SRR X RIOF X ], XA, 2204 X (] 45), FFAEAN A A2 rT A . 76 P A I E (55
T, FRATEL R B0 50 AT W0 B0 R 1R T HOAT A R 5 i B

(1) (FIERT k) ¥ {E, | 9 R eI AR A P41, HEARZE, W

m(OEkj = imEk o
k=1 k=1

() (AR IME I B {E, } 9 R PRIFTIEE S FH, W2 E, c B, (k=12,--), W

d
3. MERHTHE
FE TP BRI P2 T 5 e BT PR DX RPN BE AT TR0 Bl 2 XA R BE (— 4), TR (48 sldA
BUEHE LA E) [3]-[6]. N EFRA T @B 5 2% AT AR50 ) -5

3.1. FFERMERHE

3.1.1. —8FEMERNHE

NT IR EL FIFENME, BNTEENAMWRX RS, %6 REZL LRIFE, WRIFX(E
(a.p) =G, T Hi S a, BABET G, AR (o, B) N G HIK X T 6

—YEIFERIRIE BB A PAT— RS TR AT AR IR B 22 W50 EASAH A (R4 B IX (] ) 4 (AT
JL[3]-[6])-

BEH G Ry—4EdE P4, BIFEMIEEFANE 1), % 6 TR ANELZWEANIFX (o, B).i €[L o)
s, BG=J (a.B), MEERTER IR G FE R

mG=|G|: Z |(ai’ﬂi)|: Z (ﬂi_al—)C’

1<i<o0 1<i<oo

Cs

k—w

Ekj: limmkE, -

=~
I

1

DOI: 10.12677/pm.2025.159233 67 FHIBH 2


https://doi.org/10.12677/pm.2025.159233

WM, BNE

Figure 1. Schematic diagram of one-dimensional open set composition
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Figure 2. Schematic diagram of the composition of multi-
dimensional open set
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Figure 4. Schematic diagram of the composition of multi-
dimensional closed set
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Figure 5. Schematic diagram of set relations for approxi-
mate calculation of measure
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