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Abstract

We give here some relations between absolute integrability and

conditional integrability in the Kurzweil-Henstock integral.
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ETD > 012x L TIEMEMES : I := [a,b] - R BFFEL T (6 := d(2)
% gauge(BA%) £ =9 ),

a=a<a1 < ...<Am-1<Qn=2>b,
;rj—é(acj) Sa]—_l S.”L'j Saj §$J+6(ZL'])

BT ETDa;, o IR LT
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D> f(z)(a; —aj) — A
j=1
®ii7od. FLT, TOA%
b
[ f@dz = [ fla)da

EEWC, B f = f(z) DXBE I = [a,b] LD Kurzweil-Henstock #4575
(K-HFE LBERD) & 9o

21 b=+4o0or a=—oco DAL, Riemann M YT, f(z;)(a; — aj-1)
L LEFEERIER S BV,
52 Kurzweil-Henstock 47313 Lebesgue #45 (L-TIfEH L =9 ) 2 &A T
WT (D HE B Riemann 7 b ECHENTH5) WA LD
B f:I:=[a,b) >R, —co<a<b< 400 IZ2WT

f AT T Lebesgue WAES> <= f, |f| 751 T Kurzweil — Henstock FI 857

BLHISNTWD X )12, Lebesgue (IR DERN D,
f:I—=RMP5 25N given & &

f A1 T Lebesgue W45 <= |f| {& I T Lebesgue W45
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—7. Riemann #5 TIIESVHEFPERL TH, JTTORSH (i) IR
THEERS
5l Dirichlet BA%EBD f:1:=[0,1] - R %
_[+1l (zeqQ)
=11 e

LEFETH L, |f(2)] 1dH 522 [0,1] T Riemann %4 Riemann inte-
grable T® %%, f(z) i Riemann &4 Tt 7 V> not Riemann integrableo
ZITHEL LT EZONS :

&

|f| %% I T Kurzweil—Henstock ] f& 43
f b I T Kurzweil—Henstock T f& 455 % ?

[ EY E",E%KTEHTS :
fti= f(a) ::{ f(@)

E=EtUE", EYNE =§.
ZDEIHICEET S L,
lf(@)| = fH () + f(z), fl2)=Fft(z)-f(2)
THbo

% 1 ( [3]p.132, EE 2.46)

E, CRN ZHWIZEL L2 WARE 73T HERME O (Lebesgue) 1l
#8744 (Lebesgue) measurable subsets ( [3]p.77, E#% 2.6, [2]p.311) &
L, ZOHEERX EWXHFELWET L, DL E,
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ZLT,

‘(:\%60
COWMEEME) &, ROEEFHFEOLNL -

T 1 E, Et %Will%£4 measurable sets £ 3% (E~ b il measurable
b)), TOLE,

IflIIEE LK -HWfES = fb ELK-HUHES
Y LD

iR WE1T, f%|f|, EL,E, 2 E\=EYE,=E~ LB, ThHL
E=EtUE ,EfTNE - =0T&",

(a) |f|\& EY,E- ETK — HTF&5

X B LK - HHS
[f[1& E EK HTE%¢${(whqﬂ@ww+&4ﬂﬂww<+w

ZLT,

Jouri=Loan+ o= oo [
THbo TNEY, [orlfl = [o+ [Ty [p-|fl = [p- [~ PHFETZDT
[ = = [ -f=
= L=+ [t =)=
~ [ == fur-)=[1

%Y, fb ELEKHTHSE %50

7% & h/-5178: F18 conjecture
T 1TEZWHES, B+ 2ETHNEEG LTS (E- bFTMELRD)
IOk E,

|[fIl¥E EK-HWHS = fid E LK - HW#S
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(2) » Bk V) L DB
SRR IR Z 1B 1 DR RIS step function with base width 1: f(z) &£z
i

Yan= [ f@)dr =3 lal = ¥ ladl =

an>0 —an>0

= [ @iz [ 17(a)lda =

_ + _ - _.
- /f(w)ZO f(@)d /—f(x)>o I (@)de =
= [ F@dz— [ @i = [ (F@) - f @)
L% B, f(z) 3NE 1 OREEBH step function THBH 5, £EA
At ={zecA; f(z) >0}, A= :={ze€A; —f(z)>0}
XX E D F ) collection of intevals : T {4 A measurable sets T& %
O, BELIZLD, (2) B LD,

(1) #H V) T

Lebesgue T F& 4B #u L FE Bt B % step funnctions DMERR limit & & 2 S,
A4 A measurable sets DEBR limit  TTHIEEGTH 255, (2) &Y
MADOEHERE CEBAICLD (1) 2D LD,

iBRC - 2022 £ 2 A 8 HAREH
The following is added on Feburuary 8 of 2022

EF 2
#£4 E OB indicator function' xg = xg(x) %
. _[1 (xekE)
XE’X“w*‘{o (@ ¢ E)

TEET 5o

EIE 2 E WIS measurable set, E+ % JETM 4 E non-measurable
set £ 55 (E- b IETH non-measurable & 2 5)e TDE X,

|fI\EELK-HT#S 4~ fb E EK-HTHES
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E%5b,

FEER RORBIE R T,
R f
x = x(x) ZRTEKT 5o

{ 1 (xekE")
-1 (z¢E)

E 3B RS bounded measurable set T E=EYUE™,
EtTNE =0,
E3IEFHEES non — measurable set(LARIIIZ E~ b IEMTHIES)

Xl = [x(@)| = 1 THBHD x| i ETKH TS TH 5o
ZZTx=x(z) b ETK-HHG LAKE L TEEE contradiction % ff
Jo

X, x| EBICETK-HUEASTHE00, x I E EL-TR&SE R B, fEo
Tx" = x*(®) := max{x(x),0}, x™ := x™(x) := max{—x(x),0} b E
LS (KHUHES) THE05, xgr =xT b E L LTS (K-H
W) &% B, ZhUd ET A3ET IS non-measurable set TH 5 =
& L FIET % contradicto ( [3]p.77, € 2.6, [2]p.311)

I THRE N /-RIFE: F18 conjecture (2 f#R L 72 resolvedo []

x(x) ==

[3]p.77, EF 2.6, [2]p.311:
I %Wl 4 measurable set & 95 & &,

I D F |3 (Lebesgue) measurable <= xpld I & K — H Wf45.

SE Rk

(1] R.G. Bartle: A Modern Theory of Integration, American Mathemat-
ical Society, Providence, 2001.

[2] R.G. Bartle, D.R.Sherbert: Introduction to Real Analysis, 3rd ed.,
John Wiley & Sons, 2000.



B EE : Kurzweil-Henstock FE7 2N T 2 MR T &5 & (Sefdh) W RE S

[38] A. Fonda: The Kurzweil-Henstock Integral for Undergraduates,
Birkhauser, 2018.
(FFaR - HIBEE Nakajima,M. R [Z V74 V=~V R by 7 5&5
AF) AEHI, 2022, (ix+255)pp..)

[4] BEEAA=ER: [MafEs 5 18] NWHEZEBE, ZTES TR, 1957(%)
W, 1934), (vi+672)pp..

[5] R.G. Bartle: The Elements of Integration and Lebesgue Measure,
Wiley Classics Library, 1995 (originally published by John Wiley &
Sons, 1966).

(received 26 January 2022.)



