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1.  Introduction

ln the present papcr we intend to give a method of change of variable in thc nnite

parts of divergent intcgrals.  Relatcd work has bccn discussed by L. Schwartz[1].

2,  Change of variable in the nnite parts or divergent integrals

We use thc notation RN as follows:

RN=(χ =(χ l,χ 2,・・・,χた,… ),χたC父ヵ′α′′たC/},

where R dcnotes the sct of all real numbers,ハ r denotcs the set of all natural numbcrs.

DEFINITION l.  Let α∈RN and lct」 r be a real valucd function having the following

property:

Thcre exists a natural numbcr Fco such thatデ (,た )iS dCaned whencverた ≧た。.  Deflnc

′
/(α)=(/*(,1),/*(α 2),中●,デ

*(α
た),… .),

where/*(ακ)iS deincd as follows:

/*(α .)=デ (,た)  Whcrc デ(αl)iS deancd and

デ
*(α
た)=O      elScWhere.

DEFINITION 2. Let rr,b∈ 沢N. Dcanc

α=b[resp.Ir<う ,α≦b]if thCre exists a natural numbcrた 。such that,た =bた [resp。
,κくうた,αた≦うた]Whenever Ff≧ 。々,

DEFINITION 3(InterVal). Let,,う c RN and α≦う。 Deanc

[α ,う]==([,1,う 1]*, Eα 2,う 2]*,・・.,[αた,うた]*,中●),

where[,ゎ うた]*iS denned as f。 1lows:

[αゎうた]*=[αゎうた] ′fOr,た ≦bそ ,

[,ゎ うた]*=φ     fOr αた>うた.
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DEFINITЮN 4.A functionデ iS Said to be summable[reSp.bounded,measurable,
absolutely continuous]on the interval[α ,う]if therc cxists a natural numberた 。 such
thatデ iS Summable[resp.bOunded,Ineasurable,absolutcly continuous]On the interval

[αゎうた]WheneVerた ≧/t。 ,

DEFINITION S(Integral). Let/be Summablc on the interval[α,b]. Deane

覚デω′χ=嶋/ωが,比デω″本"比/ωがμ・),
�here∫

::デ
(死)″死*iS dcaned as follo、 vs:

∫:iデ (χ)″χ*=∫ ::デ (死 )プχ Where/is sunllnable on the interval[α た,うた]and
∫::デ (χ)′χ*==O    elscwhere.

DEFINITION 6(Finitc part). Let/be Summable on thc interval[,,b]. Deflne

∬・死デωみ主
if there cxists a function σ such that

σ(FC)=θ。10gた +ど 1た '二 十
中,+θどrfλ :

for allた c♂L and

i塊  (∫ ;:/(χ
)″χ―プ(/f))=r,

whcre♂ ,,0≦′≦′,are real constants.
The fol10wiog theorem is derived froln the abovc deanitions.

THEOREM. Lθ どデう9うοク乃ブ?″ αηブ 脇θα∫ク′αう′θ O乃 サカθデヵ′θ′υα′[ry,う ].
L9サ ?b9,う∫ο′クテθ′ノ じο力″ηク0ク∫οηど乃θブヵどθ′υα′[α ,β ]力ryυデ刀♂ど力θプZ′′οψデカσ″′οPθ′rJ7:
T力9′θ9加 ね αヵ″ク′,′ ヵク陶 bθ′た。∫クじ力′力″ αた≦ ?(サ)≦ bh乃′α〃 チ∈[αゎ βz]″力θ々 θうθ′
た≧々。。

T乃♂力17?力αυθ

・ 埓8穴"― E知りω先
ψ力θ′♂φ′dプθ′刀♂″,∫ノリ′′ο147∫ :

φ(サ)=?′ (ι) ψ力?′♂?′ (ど)ぬ プリワ刀?ブ ,カプデヵ″9α刀″

φO)=O     θ′∫θ″力θ′θ.

PROOF,  There exists a natural number/fl such that
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(1) jris bOunded and l■ easurable on thc interval[αた,うた]and
(2) ? is abS01utcly continuous on thc intcrval[α た,βた]and αた≦Ψ(サ)≦′たfOr all
サ∈[α.,βた],        i
whenever/c≧ た1.
By(1)and(2),we haVC

wheneverた ≧た1.
Hcnce,、ve have

埓法穴"=C桂 I点
つ猫“埓8穴"与つ

=∝ 穴 ω 力 ①ぬ 中
監
デψ O猟 つら

つ
=死Д ⑩ ω 力・

Using the l)eanitiOn 5 we have thc rcsult that

∬・
埓協
穴 拗 =N・

死
穴 ω 力 ① 務・

ExAMPLE L Letxつ =与 ?① =効,α =暢 ,■ …,券 … ),β
=皓
培
ォー,■ 中

)●

Then

的r allた
      Pf,∫

:法
上プχ=Pf.∫

:lrrr=0.

∈Ⅳ . Tl

,)χ

…)2,.."た ,1PLE 2.Let α=(1,÷ォ‐,|… ), β=(1,
3t Support,3tion with compa(ties:

ExAMi

dilferentiablefuttf。

11。wing proper

)bc a indennitely        aving the

Dnto R hl

and let y       on of R 

〈)a FunctiLet′/bc                   able,

ditterenti

(1)rrco)=o,nuOuslyillχ

GR.
(2) 〃 is cOnti   for a

(3)π
′
(ギ)>0

Since

∫:ψ (イー1の字=∫ ::1私ψ僻)暑争′ガ
た

lavoCtt Welfor allた

埓寵穴"=監
卿効ω滋,

たｇＯ〓加
１

一
ι

ｌ
一２
　
‐
一加

〓χ
″

１

一
χ

ｌ

　

ｌ

一え
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Piレ″J切)争

=1をと(、ィ
(〃
-1(′
))塑
雹生__ψ
(0)198た )

=・電:(∫こ:|お
!;ψ

(χ )好子111プテーψ(0)10gた )
ギi厚咄瓜つ器 み・
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