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NMHTYUIIMOHN3M SKOHOMNYECKO!
APUOMETUKUN

M.A. /1o6penko, A.K. I'ynx

In this article the intuitionistic aspects of real numbers and mathematical
analysis that are applied in economics are discussed. The some axioms of
economical arithmetics are postulated.

BemecTBennble uncia Kak OHU CTAJIN MIOHUMATBHCS C BpeMeH /le/leKnHIa — HeOTb-
eMInMas 9acTh MaTeMaTHKH, WCIONIb3YeMOil Tpu (hopMaIu3anun SKOHOMUIECKTX
ctpyktyp. [lo coBpemeHHBIM TpejicTaBIeHUE BEIIECTBEHHBbIE YUCIa 00Pa3yioT Jiu-
HellHO yTnopsiJI0UeHHOe apXUMeJI0BO MOJIe.

[Tonpobyem BHUMATE/JIHLHO MPOAJTU3UPOBATH HACKOJIHKO AJIEKBATHO AaKCHOMBI,
ONpeJie/IsIIoIINe TI0JIe BellleCTBEHHBIX YHCes, OTPAKAIT CUTYaIlud, UMEIIIne MecTO
B 9KOHOMUKE.

1. JIuHeitHO M yNOPsiAOYE€HbI IIEHBI?

[Tycrs nena sgmrpa Oensmaa A-90 B srBape Ha OensosampaBke «JIykoiisa» paBHa
r1 = 12 pyb, a Ha OGen3ozamnpaBke «CudHedTH» — 19 = 12,3 pybd. MoKHO U CKa-
3aTh, YTO CTOMMOCTD OeH3uHa y «CubHed Ty Bbime? C Toukn 3peHne apudMeTHKI
BEIIECTBEHHBIX YHCEN, pa3 71 < Ty, TO OTBET MOJOXKHUTETbHBII.

JI1s HacemeHUs 3TOT OTBET ABJETCS abCOMIOTHO MpaBUILHBIM. Ho 1eny maurpa
OeH3MHA r 3aJI0KEHBbI IeHa Ha, J0ObIYy HedTH a1, HA TPAHCIOPTHBIE PACXOIBI O ee
JIoCTaBKe Ha HedTenepepadaThIBAIONINI 3aBOJ g, HA TTPOU3BOJCTBO OEH3UHA a3, HA
ero MOCTaBKYy Ha OeH303ampaBKu a4 U T.11. VlHa1Ye roBops, B 1eHCTBUTEILHOCTH MEpe-
paboTku, neHa jgutpa OeHsuHa — 310 dGyHKIMs r = r(a), rae a = (aq, ..., a,) € R".
[Tpu 3TOM YHCTO N «CKPBITHIX» MAPAMETPOB 1, ..., 4, U UX 3HAYEHUS MOLYT CHJILHO
MEHSATHCS B 32aBUCUMOCTH OT SKOHOMHYECKOH cuTyanuu (00beKTHBHBIN (DaKTOD) HIH
OT TIyOWHBI aHAIN3a YKOHOMUIECKOil curyanun (cyObeKTuBHbIi (hakTop).

CremoBaTeTbHO, MBI JTOJZKHBI CDABHUBATH HE JBA YUCAA T1,To & JIBE BEULECTNGEH-
noe gynkyuu 1 = fi(a),ry = fo(a). A ans GyHKI@IA 9acTo HENb3sT OIHO3HAYHO
cKazaTh Kakas n3 HuxX «bosbiney. Kak n3BecTHO, MHOKECTBO BEHIECTBEHHBIX (DYHK-
U He SIBJIAETCS JTUHEHHO YHIOPSIIOIeHHDBIM.
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Ecnu M1 0603HaMM gepes (A VYIOOMSAHYTEBIE BBIIIEC KOHKPETHYIO SKOHOMUYIECKYIO
CUTYalluIO 1 I‘JIy6I/IHy AHAJIN3a IKOHOMUYECKON CUTYallud, TO IPUMEHUTEITbHO K KO-
HOMHKE cjieJyeT UMeThb B BUY, ABa YHUCTA 71, I'g 9TO HE IIPOCTO 3JIEMEHThI MHOXKECTBa
BEHIECTBCHHLIX YHnCeJI R:

r e ]R,, Tro € ]R,,

a 0000ULEHHBLE INEMEHITIDL
€ R, 1T €m R (1)

HEKOTOPOT'O HOBOT'O MHOYKECTBO «ODODIIEHHBIX BeIeCTBEHHBIX ducjiaey R, KoTopoe
HIupe, 9eM KJIACCHIeCKOe MHOXKeCTBO BemecTBeHHbX uncie R. B obosnavennsx (1)
oTparKeHa, HeOOXOJIMMOCTh yUdeTa IKOHOMHIECKOH curyamnun fA.

Od4eBUIHO C/TeIyeT MOMHUATD O PeaTbHOM MHOTOOOPA3HH BO3MOXKHBIX SKOHOMUYIE-
ckux curyanuitt (A, /B, (B, ..., KOTopble CKa3bIBalOTCd Ha KOHKPeTHOM BHJIe (DYyHK-
st f1, fo, IPeICTaBISAIONINX EHBI-UUCIA ', I'y.

Harmra 3ajada HaiiTn abCTaKTHYIO KOHCTPYKIIUIO JJIsi MHOYKECTBa «00DOOIIEHHBIX
BelecTBeHHbIX dncaey R. [TockonbKy 31eeHThl R B pa3InYHbIX SIKOHOMUYIECKUX CH-
TYalusaxX OyAyT 3aJaBaTbCs BEIECTBEHHBIMU (DYHKIUSIMU, TO [ He OyjaeT yIoBie-
TBOPATDH aKCHOMe JIMHEiTHO yIops1oueHHOCTH. TaKiuM 00pa3oM, YuCIa B SKOHOMUKE
HE SBJISIOTCS JIMHEIHO YIOPSII0YeHHBIMHT.

2. Jlas ar000ro Jid 9McJjIa TOYHO M3BECTEH ero 3HaK?

Paccmorpum ckauku 1eH (MHIEKCOB W T.JI.) Ha HEKOTOPBIX Toprax. [lycrh mporxo-
3upyeMast Ha OCHOBe TTyDOKOTO IKOHOMUYECKOT aHAIN3a IMeHa TOBapa B HEKOTOPBIi
oydyrouwguti Mmoment Bpemenu ¢ paua f(t). MoxkHo HamucaTh (HGOPMYIY, TPOrHO3M-
pyIoILyio 1eHy B 6jin3Kue K ¢ MOMEHTHI BpeMenu ¢ + h

ft+h)=f(t)+a-h. (2)

3aKOHBI PBIHKA He BCErJa IMO3BOJISIOT YBEPEHHO 3asBUTD:

1) 6yner sin 3nagenue f(t + h) Gomabine uin menbite f(t):

2) Oyzer Jim caM MOMEHT BpeMeHW ¢ + h IpejiecTBoBaTh ¢ WM CJIEJ0BATH 32
HUM.

Muade roBops, He/b3s 3HATH KAKOi 3HAK MMeeT YUCI0 h. DTO 03HAUAET, UTO MbI
BBIHY2KJIHBI [TOCTYIHPOBATH CYIECTBOBAHKIE TAKOTO «OOOOIIEHHOIO BEIIEeCTBEHHOI'O
quciaay h € R, 1 KOToporo crpaBeiinBa, popmyia

(h#£0& h>0& h<0). (3)

3. Kakumm momkHa OBITH CBOUMCTBA Ymnces m PYyHKIINI
B 3KOHOMUYECKOI MarTeMaTuke?
Heobnrunnie cBO#CTBa CBOMCTBA MHOMKECTBA «ODOOINEHHBIX BEIMIECTBEHHBIX UHCEI

R, onmucanubie B §§ 1,2, MO3BOJSIIOT HAIIYATh AKCHOMBI, KOTOPBIM JIOJIZKHO Y/I0-
BJIETBOPATH R. EcTecTBEHHO, CIeAyT MAKCUMAILHO COXPAHUThH CBOMCTBA MHOYKECTBA,

! Cumpon £ — mepBas 6ykBa B cI0Be locus, KOTOpOe MepeBOJNTCA KaK MeCTO, CHTYAIIN.



50 M.A. Jlobpernro, A.K. I'yr. MaTYHIIOHA3M 5KOHOMHIECKOH apuhMeTHKN

BerecTBeHHbIX unces IR. TIpu 3ToM MBI KestaeM y3aKOHUTb (DOpMYITy (2), TOCKOIbKY
MMEHHO OHA mpuBesia Hac K dhopmysie (3), a TakyKe HaM XOTeJI0Ch Obl MOHATH KAKHe
HMEHHO «OOOOIIEeHHBIE BeleCTBEHHbIE YUCTIey 00JaIai0T CBOcTBOM (3).

Hame 3nanme mareMaTudeckoil JUTepaTypbl, CBA3aHHOW C WHTYUIMOHUCTCKOI
MaTeMaTnkoii [1,9], mo3Bo/IsIeT MEPeYHCINTh CIeIyOIIne AKCHOMBI JIJIsT < MHOZKECTBa
0GOBIIEHHBIX BEIeCTBeHHBIX ucety R (eM. [9, ¢.87]):

(A1) (R,+,-,0,1) — KOMMyTaTHBHOE KOJIBIIO.
(A2) Ve e R(Vy € D(x -y =0) = x = 0), tae
D={r€R:2*=0}.

(A3) (Axcuoma Koxka-JIosepa). Is mo6oro
V(f € R®)3b € RYd € D(f(z +d) = f(z)+b-d).
Hanee momaraem b = f'(x).

Kak mokazano B [1], axcuoma (A3) mecosmecmuma ¢ 3aK0HOM UCKANOUEHHO20
mpemuvezo. Vnade roBopsi, Mbl UMeeM 10 C WHTYUIUOHUCTCKON JIOTHKOI.

Kaxk Bujum, akcnoma (A3) B BBOJUM B TEOPHIO TPOU3BOIHBIE JJist (DYHKIIUS.
CaoiictBo muddepeHnupoBanus Takue ke Kak B KJIacCHueckoM anaause [1].

(A4) Bunapubie orHOmeHns < U < HAa R COBMECTHMBI ¢ KOJbIEBOH CTPYKTYDOI,
T.e. pepIeKCUBHBI U TpaH3UTUBHBI, 0<1, u

Ve,ye Rx>0&y>0 = z-y>0&x+y>0)
Ve,ye Rx>0&y>0 = z-y>0&z+y>0)
Ve e R(z*>>0 =z >0)

VeeRz"=0 = 0<z<0)

[Tocsegusist aKCHOMa TOBOPHT, 4TO CBOMCTBOM (3) 00/1a110T HUIBIIOTEHTHI T,
KOTODBIE OIPEIEJISIOTCST KaK 37IeMEHTDI, JIJIst KOTOPBIX & = () JJIst HEKOTOPOro
n.

(A5) (Akcmoma mHTErpasa).

Ve Ry e R[O'H(g(O) =0& Vz €[0,1] (¢'(z) = f(x)),

rie [0,1]={z € R:0<z &z <1}.

Takum obpa3oM, MBI COXpaHgeM TEOPHIO MePBOOOPA3HBIX M BBOIUM OIIpee-
JIEHHBbIEe WHTErPaJIbl, HCTOJIb3Ys CTAHJAPTHYIO CUMBOIMYIECKYIO 3aIHUCH

g(z) = / F(t)dt.
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(AG) Vf € ROU((z € [0,1] f(z) > 0) = /f(x)dx > 0).

(A7) Vf € ROU((z € [0,1] f(z) > 0) = /f(x)d:z: > 0).

4. Wureprnperanmsa 3KOHOMUYIECKOIl MaTeMaTUKN

Paborats B cucreme akcmom, gaHHO B § 3 HEYJ00HO M3-3a WHTYHUIMOHUCTTCKOM JIO-
ruku. JIogagM moka 6osiee MPUBBITHO PACCYZK/IATh, UCTOAB3YsT KJIACCHIECKYIO JIBY-
3HAYHYIO JIOTHKa. [loaToMy »KejlaTebHO HAWTH MHTEpHpeTanuio HaiiaeHHO# ¢op-
MAJIbHOI «9KOHOMHUYECKOH apUMEeTHKe», KOTOPas OMUPAIACh Obl HA ABY3HAUHYIO JIO-
THKY.

N3-3a Toro, uro npunnmaeMasi akcuoma Koka-JIoBepa HecoBMecTnMa ¢ 3aKOHOM
HCKJIIOUEHHOTO TPEThEero, Helb3s JATh HWHTEPIIPETAINI0, W3T0KEeHHOH B § 3 9KOHO-
MIYeCKOil MATeMATHKH B paMKax Teopun MHOKecTB Kantopa Sets.

Haunbosiee moaxomsmuMn 1 MCCIeTOBAHHBIMA SIBISIOTCS TAK HA3BIBAEMBIE XOPO-
110 aJanTHpPOBAHHBIE MOAeAn Bia Sets™” | comeprKaliie Kak MOJHYIO MOJKATErO-
PHIO KATETOPHIO MIAIKIHX MHOrooOpasuit M.

3neck L — 310 myasibHast KATEropust JIjIsi KATETOPUH KOHETHO TTOPOKIeHHBIX (/-
koster. OHa HazbiBaercs xamezopued aokycos |9]. Obbexkramu kareropun L siBis-
IOTCsI BCE Te 7Ke KOHeTHO MOpoxK aeHHbie C'-KoybIia, a Mopdu3MamMu — 00palieHHbIe
MOpGhU3MBI KATETOPUU KOHEYHO MOpOXKaeHHBIX C'*°-komerl. [Ipuuaro Bo u3bexkanue
Iy TAHUIBI 0OObEKTHI (JTOKyChI) KaTeropun L o6o3nadars Kak (A, rae A — C'°°-KoJbIIo.

Koneuno mopoxaennoe C'*-konbino (A msomopduo kombimy suga C*(IR™)/1
(1J1st HEKOTOPOTO HATYPAJLHO YHCIA N ¥ HEKOTOPOIO KOHEYHO TTOPOKIEHHOTO W/Ie-
ama I). JTokycet LA = C*°(IR")/I MOXKHO UCTIOIB30BATE /sl HHTEPIPETAIHS YKOHO-
MUYECKUX CUTYAIUi, 0 KOTOPBIX MbI TOBOPUIN B § 1.

Jlist HAC BasKHO, 9TO TIPH WHTEPIIPETAIUN

R = (C*(R).
YromsayThiii B akcuome (A3), 00bekT
D = (C*(R)/(z?).

HunbmoreHTsl 13 D 9acTO HA3BIBAIOT UHGUHUMESUMAAGMU, T.e. GECKOHETHO Ma-
JIBIMH 3/IEMEHTAMH.

Haxkorer, camoe BasKHOe jJIsi HAC TO, 9TO B maTepnperammn Sets™” sewecmeen-
noe wucao v 6 cumyayuu (A, Te. v €pa R, Tne (A = (C®(IR")/I, — 310 KJIacc
skpuBasentHoct f(x)mod I, tne f € C*(IR") = A. lnage roBopsi, IHCIO — 3TO
dbyukus!

DTO coryracyeTcst ¢ TeM, O YeM TOBOPHUIOCH B § 1. 3amernm, 4T0 nHpUHUTEINMAT

d €4 D — 310 x1acc f(z)mod I ¢ f? € 1.
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Ocranoch yKaszaTh, uTo ynxuui us f €4 RE — 310 Kmace F(z,a)mod 7 (1),
rie FF e C*°(RxR") u7: RxR" — R" npoekuus; 7*(I) — ugeas, TOpox IeHHbBII
{fom : f € I}. llostromy npeacrasutens F bynkuun f uz R ecth dynknus
F(—,a) € R®, sapucsmas riajgxo or napamerpa a € IR".
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