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PEKYPCUBHI METO/JIU TA AJITOPUTMU YHIBEPCAJIbHUX AAIUTUBHUX INEPETBOPEHD B
AM-CUCTEMAX YNCJIEHHSA

O/l Asapos, O.1. Yepuak
AHOTawis. 3amponoHOBAHO PEKYpCHBHI METOAM Ta airOPUTMHM, IO JO3BOJSIOTE B AM-cUcTeMaxX 4YHCJICHHS BUKOHYBAaTH
yHiBepCaJlbHI aJUTUBHI IIEPETBOPEHHS HA OCHOBI €IEMEHTAPHUX a/IMTHBHUX I1EPETBOPEHb.
Annoraumst. [IpeuioKeHbl PEKYPCHUBHBIE METOABI W QJITOPHTMBI, [O3BOJISIOIINE B AM-cHCTEMax CYMCICHHS BBIIONHATH
YHHBEpCaIbHbIC a/IUTUBHBIC MPEOOPA30BAaHUsI HA OCHOBE HJIEMEHTAPHBIX aJUIUTHBHBIX PEOOPA30BAHMUIA.
Annotation. The recursive methods and algorithms allowing in AM-numerical systems to carry out universal additive
transformations by means of elementary additive transformations are offered.
Kutro4oBi ciioBa: pekypcuBHi MeToau, AM-cucrema.

Beryn

[Ipu opranizarii po3noaiteHuX 009YHCIeHs BUHUKAE MPo0ema, Mo Tosrae y HeoOXiqHOCTI pearizariil
BEJIMKOT KiJIbKOCTI 1H()OPMAIIMHUX 3B’ SI3KiB Mik TPUCTpOssMu. OHUM 3 BiJOMHUX MiJXOJIiB 10 BUPIIICHHS AaHOT
npoOJjeMu € TOPO3PsiAHE KOHBEEPHE OOPOOJISHHS TMOCHIJOBHUX KOIIB, LIO [O3BOJISIE 3HAYHO 3MCHINUTH
KUTBbKIiCTh 1H(OpManiitHuX 3B’s3KIB 0€3 CYTTEBOrO 3MEHIIEHHS IPOJYKTUBHOCTI. J{JIs BHpILIEHHS HIIMPOKOTO
KoOJIa 3aj71a4 Take 0OpOOJISIHHS BUMAarae BUKOPUCTAHHS HAJUTUIIKOBUX CHCTEM YUCIICHHS, OCKUIbKH JIMIIE Y HUX
MOXJIMBE TIOPO3PsAHE BUKOHAHHS yCiX apu()METHUHUX ONepaniil y €JHHOMY MOTOLI 32 paXyHOK OOMEXEHHS I1e-
peHecCeHHsl y cTapiui po3psiau. Bix JOBXKHMHM IepeHECeHHsS 3ajexaTh anapaTHi BUTPAaTH HPUCTPOIB, IO
pearizyroTh Take 00poOsHHA. Cepes BiTOMUX HATMIIKOBUX TO3UIIIHHIX CUCTEM YHUCICHHS i1l TOPO3PSITHOTO
00pOoONIHHA HAWOIMBII MIMPOKO BUKOPHCTOBYETHhCS 3HakopospsmHa [1,2,3,4] 3 mudpamum -1, 0, 1. dua
nepelaBaHHsl OJTHOTO PO3PSIAY Y I cucTeMi YUCIeHHS OTPiOHO NBa iHQOpMAaMiifHUX 3B’s3KH. BioMO Takox
nopo3psaHe o0poOISIHHS Y Koaax 30y0Toi mpornopuii 3 mudpamu 0 i 1 [5]. Lle mo3Bossie mepeaaBaTH OQWH
PO3psAa Koxy uepe3 oAuH iHGOpMAaIiifHNI 3B’ I30K.

AKTyalbHicTh

MoykHa CTBOPUTH O€31iY CHCTEM YHCICHHS 3 OyIb-SKOI KUIBKICTIO IU(p, IO IT03BOJISIOTH
BUKOHYBATH NOpPO3psAaHe 00pobistHHsA. KojkHa 3 HUX Mae pi3Hy JOBXHMHY NEPEHECEHHs IIPU 0JaBaHHI 1 TOMY
notpedye pI3HUX amapaTHAX BUTpAT A peamizamii npucTpoiB. OTKe, aKTyaJbHOIO € 3ahadya BU3HAYCHHS
CHCTEMH YHCJICHHS, 0 3a0e3rmeuye MiHIMaIbHI arapaTHi BUTPATH Ha peaizallilo MOpO3pSIHUX MPHUCTPOIB MPH
MiHIMaNBHIN KUTbKOCTI iH(OpMAaIiitHuX 3B’s3KiB. [l BUpimIeHHS TaHOi 3a1a4i aBTOPaMH 3aIpOITOHOBAHO KJIAC
CHCTEM YHCJICHHS, 1[0 y3arajJbHIOE BiJIOMi Ta J03BOJISIE CTBOPIOBATH HOBI CUCTEMH YHCIICHHS 3 MOJKIJIMBICTIO
mopo3psaHoro o0poousiHas [6]. Bonu HasBani AM-cucremamu YuCIeHHs. Bynb-ska AM-cucremMa YUCICHHS
MOJKe OyTH oIucaHa 3a A0MoMOror MHOXHHH 1U}p {0...c, |}, OCHOBU CHCTEMH YHCICHHS W 1 aJUTUBHOTO

crisBignomenns 'A7P W = RTP | pe RTP = fr,- -w® - rpanmune 3mauenns (re{0...c.}). HasBuicts
i=0

AJINTHBHUX CIIBBIIHOIIEHb B AM-cUCTEMax YHCICHHS JIO3BOJISIE BBECTH OIEpallil aJIMTHBHOTO NEPETBOPEHHS
KOJIiB (A-TIepeTBOPEHHS), IO 3MIHIOIOTh KOJ IpH 30€peKEeHHI HOro YUCIOBOTO CKBIBaJCHTY. A-TIEPeTBOPEHHS
3IIMICHIOIOTH TICPEHECCHHS 1 3aII03WYCHHS Ta MOXKYTh BUKOPUCTOBYBATHUCH IIPH JIOJJaBaHHI 1 BiTHIMAHHI KOJIB. 3a
HaINpsIMKOM TI€PEHECEHHsI A-NIepeTBOPEHHSI MOJIUISIOTHCS. HA TIEPETBOPEHHS 3 MEPEHECEHHSIM Y CTapIll po3psiau
(AL) i mepeTBOpEeHHA 3 TMEPEHECEHHSIM y MoJjomur po3psan (AR). Jlnsa 3xilicHeHHs A-TiepeTBOpeHb HEOOXimTHO
BUKOHAHHS TEBHHX yMoB. HeoOximna ymoBa i-ro AL-TiepeTBOpEHHS: 3HA4YeHHA po3psaiB Big 0-ro 10 i-ro
NOBUHHO OYTH HE MEHIIMM HIDXK BIANOBIJHE TPaHUYHE 3HAYEHHs, a 3Ha4YeHHs (i+f)-ro PO3psay MOBHHHO OyTH
MEHIIUM HiX crtapma nudpa. HeoOxigHa ymoBa i-ro AR-nepeTBOpPEHHs: 3HaYCHHS po3psiAiB Bix 0-ro go i-ro
MOBUHHO OyTH HE OUIBIIMMHU HIX PI3HHUISI MK MaKCHMalbHHUM KOJOM Y IUX pO3psiiax 1 BiAMOBIIHUM
TpaHUYHUM 3HAYCHHSAM, a 3HaUeHHS (i+7)-T0 PO3psAAy MOBUHHO OyTH OUTBIINM HYISA. 3a HOCTaTHIMH YMOBaMHU
BUKOHAHHS A-TIepeTBOPEHHS MOAUISIOTECS Ha eneMeHTapHi (E), yaiBepcanbHi (U) Ta moBHi (F). 17 BUKOHAHHS
EA-nepeTBOpeHb NOCTATHBO, 00 Y KOKHOMY PO3psAl MEPETBOPIOBAHOTO KOJY BUKOHYBAJINCH YMOBH, IO HE
JIOITyCKaJIK O TEeperoBHEHHS PO3PAIiB Y BUHUKHEHHS y HUX BiJI’€MHUX 3Ha4eHb. OJHAK MOXKJIMBI BUTIANKH, Y
AKAX HE BCl PO3PAIM NEPETBOPIOBAHOTO KOJIY 3aI0BOJBHSIOTH JIOCTATHIM yMOBI EA-TIepEeTBOPEHHS, Xoda y
LJIOMy 3HAY€HHs KOJY 3aJ0BOJIbHSIE HEOOXinHIM ymMoBi. OCKUIBKM Yy TakuxX BUMankax EA-nepeTBOpEeHHs He
BUKOHYIOTbCSI, TO BOHHM HE MOXYTh BHMKOPHCTOBYBATHCH SIK TIEPEHECEHHs 1 3al03WYCHHS IIPU BUKOHAHHI
MOPO3PSHOTO J0IaBaHHs 1 BigHIMaHHs. J{Jist iboro ciij 3actocoByBati UA-TIepeTBOPEHHSL.

Jocrathi ymoBu UA-miepeTBOpeHb NOAIOHI 10 HEOOXIAHNX YMOB. BiZIMIHHICTD MoOJIsiTa€e y TOMy, IO U1
i-ro UA-mepeTBopeHHs TepeBipAloThCs po3psiau He Bix 0-ro 1m0 i-ro, a Bix (i-7b)-ro mo i-ro. Ilepesipka
JOCTaTHIX YMOB Ta BUKOHaHHS UA-TIepeTBOPEHb y 3arajJbHOMY BHNAJKy € JIOCUTH CKJIAQJHUMHM JJIsI peaizaii.
ToMmy akTyanbHOIO € po3poOKa CIIPOIIEHNX METOIB Ta anropuTMis UA-miepeTBopeHs B A M-crucTeMax YNCIICHHS.
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Mera

Mertoro 1aHOi cTaTTi € MiABUIICHHS e()eKTHBHOCTI MPOEKTYBAHHS NPUCTPOIB MOPO3psiAHOi 00poOKH 3a
paxyHOK BHKOHAHHS YHIBEpCAJbHUX aJUTHBHUX IIEPETBOPEHb B AM-cHcTEeMax YHCICHHS SIK ITOCIIJOBHOCTI
CNIEMEHTAPHUX aJMTHBHHUX [IEPETBOPECHb.

3anaui
J1st mocsITHEHHS TaHOT METH HeOOXiJHO BUPIIIUTH TaKi 3aja4i:
1) MpoaHaIi3yBaTH yCi MOJIMBI CUTYyallii, 110 BUHUKAIOTh MPHU BUKOHAHHI JIOCTAaTHIX yMOB UA-
MIePETBOPEHB;
2) JUISL KOXKHOT CUTYal[il BU3HAUYUTH TIOCIIIOBHICTh EA4-TIepeTBOPEHb.

Po3p’s3anns 3aga4
Meroau BukoHaHHS UA-TepeTBOpeHb Ha OCHOBI EA-TepeTBOpEHb 3pY4YHO MPEJCTaBUTH Y
peKypCHUBHOMY BHI. J{JIs1 BU3SHAYCHHS TOCITOBHOCTI EA-TIepeTBOPEHb, 1[0 MIPUBOAATH 10 BUKOHAHHS i-T0 UAL-
HEPETBOPEHHS HaJ pO3psiiaMH KoMy BiJ i-ro a0 (i-7h)-ro, HEOOXIIHO PO3IJISIHYTH TPH MOSKIIMBHX BHIAJIKH
BUKOHAHHS JIOCTaTHIX yMOB UA-nepeTBopeHb. Y KOXKHOMY 3 IIMX BHUIAJKiB BBAKAETHCH, IO Xji; < Ck_] .

Tlepmmii BUMAIOK — SKIIO y PO3psAAax BiX Bix i-ro a0 (i-7H)-T0 BUKOHYETLCS yMoBa i-To0 EAL-TiepeTBOpEHHS,
TOOTO 17151 KOKHOTO j-TO 3 MOPiBHIOBAHUX PO3PSIIIB KOAY Bif i-T0 10 (i-70)-TO BUKOHYETHCS X;_ j2rp—jt
Vo o(Xj_jzrp_i).
O0<j<p o
V¥ nanomy Bunajky i-e UAL-nepeTBOPEeHHs 3BOAUTHCS 110 i-T0 E£AL-nepeTBOpeHHs:
t T,p v Ib+iy_t 7,p vin—1
UAL; (X2 )= EAL V(X))

[Ticna uporo BuKOHAHHS i-r0 UAL-miepeTBOpeHHS 3aBeplryeTbes. Jpyruil BHNAZOK — SKIIO yMOBa
EAL-iepeTBOpeHHsI BUKOHYETBCS TITBKU UL TPYIH PO3PSAIB Bix i-ro 10 (i-7g)-ro, ne g<p, i i IEsIKOro
0<v<g(r+1)/t 3HaueHH: (i- 7g+1v)-T0 PO3psAy Li€l rpynu Oinbiie (7g-1v)-To pO3psAAy TPaHUIHOTO 3HAYCHHS:
0<v< (Xi—gj 272 (p—j)) A Xier(g+1) <Tr(p-g-1) N = (Xi—gg+tv > Trg—1v) -

SJ=8 0<v<g(r+l)/¢
Y naHoMy BHUKOHYEThCS OezymoBHe (i-7g+#(v-1))-¢ EAR-miepeTBOpEHHs, a IOTIM 3HOBY pPEKYpCHBHO
BUKOHY€TbCS i-T€ UAL-11epeTBOPEHHSL:

t T,p v+t _t T,p,t 7, n—1

UAL (X, )=UAL; (—EARi—zg+t(v—1) Xy ).

Tyr _EAR — 6e3ymoBHe EAR-niepeTBOPEHHS, 1110 BUKOHYETHCS 0€3 IepeBipky yMOBH. [Ipy BUKOHaHHI
6e3yMOBHOTO EAR-TIepeTBOPEHHS 3a paxyHOK [OAABaHHA Yy MOJIOAMINX pO3PSAAAaX MOXKE BHHUKHYTH
TIepETIOBHEHHS. J{J1s 3MEHIIICHHS BETMYMHY TIEPENOBHEHHS IPYTUi BUNAIOK MOTPIOHO aHai3yBaTH, HOYNHAIOYH
3 v=0 1 301TBIIYI0YH KOKHOTO pa3y v Ha OJUHHUINI0. TpeTiit BUMAaJOK — SKIIO0 HE BUKOHYETHCS YMOBA MEPIIOTrO
YW Ipyroro BUMAAKY st i-T0 UAL-TiepeTBOpeHHA. Y TaHOMY BHUIIAJKY BHKOHYEThCS (i-f)-¢ UAL-TiepeTBOpeHHs,
a TMicyst HOTo 3aBEPIIEHHS 3HOBY PEKYPCHBHO BUKOHYETHCS i-T¢ UAL-nIepeTBOPECHHS.

t T,p v+t _t T,pt T,p -+t
UAL; " (X, )="UAL; " ( UALi—t—g(Xi—t—r(b-rg)))'

UAL-nepeTtBopeHHs Yy TPETbOMY BHIIQJKy 3HOBY MOXE Mpu3BecTH 10 pekypcuBHoro UAL-
MEPETBOPEHHS y MOJIOJIINX pO3psiiaXx INEpeTBOPIOBAHOTO KOJY, 1 Tak Aaji, MOKM HOMEp IHEPETBOPEHHS HE
MEHNIMN HiXK i-7b. SIkmo micns octanHboro UAL mepeTBOpeHHs yMOBa BiIoBifHOTO EAL-epeTBOpPEHHS He
BUKOHY€ETbCS, TO i-€ UAL-nepeTBopeHHs 3aBepiuyeTbest. OTxke, peKypcuBHUM MeTon i-ro UAL-nepeTBOpeHHs Ha
ocHOBI EA-meperBopeHs Takuil. Ilepenq moYaTkoM BHKOHAHHS TEPETBOPCHHS TNIOOANBHINA 3MiHHIN m
NPUCBOIOETHCS 3HAUCHHS i. J{ani BUKHYIOTBCS Taki Jii.

m.1 SIKIII0 BUKOHYETHCS YMOBA m<i- 7h, TO 3aKIHYUTH TIEPETBOPEHHS.
m2 SIKIIO HE BUKOHYETBCSI yMOBa V. (X j2rp— j) , TO TIEpEUTH Ha 1.4,
0<j<mp
n.3 Bukonaru tEALf,’lp (X 6’ _1) 1 3aKIHYMTH NIEPETBOPEHHSI.
n.4 SIKIIo U1 HEe BUKOHYETHCSI yMOBa
3 (VY (xm—zj 2 rr(p—j)) ANXm—t(g+1) <Tr(p-g-1) N = (xm—zg+tv > rrg—lv))>
0<g<p 0<j<g 0<v<g(r+1)/t

TO MEPENTH Ha I1.6.

t z, -1 o
.5 Bukonaru —EARmf@H(v—l) (Xg ), IepeiTy Ha 1.7.
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t T,p o+t
n.6 Bukonaru UALm—t—zg(Xm—t—z'(b+g))‘

t T, -+t
n.7 Buxonaru UAme(Xm—zb)'

Binem  neranpHO yHiBepcambHe AL-TIEpETBOPEHHS Ha OCHOBI €IEMEHTapHUX A-TIepeTBOPEHB
MPEJICTaBICHO Tpad-CXeMOI0 aITOPUTMY Ha puc. 1.
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Pucynok 1 — I'pad-cxema anroputmy BukoHaHHs UAL-miepeTBopeHHs Ha OCHOBI EAL- 1 EAR-niepeTBOpeHb
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JIist BU3HAUEHHS TIOCIiIOBHOCTI EA-TIepeTBOPEHb, 110 MPUBOAITH 10 BUKOHAHHS UAR-TIepeTBOPEHHS
HaJl po3psiiaMH KOJy Bif i-ro 1o (i-7H)-ro, HEOOXiTHO TAaKOXK PO3IVISIHYTH TPH BUMAAKH. B KOXKHOMY 3 IHX
BUIMAJKIB BBAXAETHCS, MO X; 4, > 0. [lepmmii BUMagox — KOAu B po3psAnax Bif i-ro A0 (i-75)-ro0 BUKOHYEThCS
ymoBa EAR-TiepeTBOPEHHS:
o Vo (xj—j+rp—jScp-1).

<J<®p
V nanomy Bunauky i-e UAR-nepeTBOPEHHS 3BOAUTHCS 110 i-10 EAR-epeTBOPEHHS:
ARDP (X P HO='EARDP (x 71

[Ticns uporo BukoHaHHs i-ro UAR-miepeTBOpeHHs1 3aBepluyeThes. J[pyruil BUNagok — sKIIO yMOBa
EAR-niepeTBOpeHHST BUKOHYETBCS TUTBKH U TPYIH PO3PsAiB Bix i-ro 1o (i-7g)-To (e g<p) 1 IUId JestKoro
0<v<g(rt1)/t sHaueHns (i-7g+1v)-ro pospsiy Li€l IPYIH MCHIE BETHINHE Ck | — g gy

V_ Fieg Fre(p—j) SChk-D A Ximg(g+D) ¥
0<j<g

+r(p—o—1) > Chk—1 N 3 (X _roaty <Clk—1—Tro—tv)-
“(p=g-D o<v<g(rily/e BT &
Y naHoMy BHUNAIKy BUKOHYEThCs OesymoBHe (i-7g+t(v-1))-e EAL-miepeTBOpEeHHs, a IOTIM 3HOBY
PEKypCUBHO BUKOHY€ThCS i-T¢ UAR-NIEpEeTBOPEHHS:
t T,p vib+i_t T,p,t ,p n—1
UAR; " (X,” )= UAR; (—EALi—rgH(v—l)(XO ) -
Tyt _EAL — Ge3ymoBHe EAL-niepeTBOPEHHS, IO BUKOHY€ETHCS 03 mepeBipku yMoBH. [Ipn BUKOHAHHI

6e3ymMoBHOTO EAL-1IepeTBOPEHHS 3a PaXyHOK BiIHIMAHHS Y MOJIOJIINX PO3psax MOKE BUHUKHYTH BiJ €MHE
3HaueHHA. JIng 3MEHIIeHHS a0CONIOTHOI BENMYMHM BiJI'€MHOTO 3HAYCHHS JPYTHH BHIIAJ0K MOTPIOHO
aHaNi3yBaTH, MOYMHAOYM 3 V=0 1 30LIBIIyIOYM KOXXKHOTO pa3y V Ha OJWHHUIIO. TpeTii BUIMAaZOK — KOJIIM He
BUKOHYETBCSI yMOBa IEpPIIOTO YH JPYroro BUNAAKY st i-ro UAR-miepeTBOpeHHA. Y [aHOMY BHUIAAKY
PEKYPCHUBHO BHKOHYEThCS (i-1-7g)-¢ UAR-TIepeTBOpEHHS, a TiCis WOTo 3aBEpIICHHS 3HOBY PEKYPCHBHO
BUKOHY€TbCS i-T€ UAR-NIepeTBOPEHHS.

t T h+t\_t T,pt T b+t

UAR, P (X 25 )="UAR P ( UARii’fi%(Xiftir(bJrg))).

OTxe, BukoHaHH UAR-niepeTBOPEHHS y TPEThbOMY BUIMAJKY 3HOBY MOKE€ MPU3BECTH JI0 PEKYPCUBHOTO
BUKOHaHHS UAR-NIepeTBOPEHHS Y MOJIOJIINX PO3psAax MEepeTBOPIOBAHOTO KONy, 1 Tak jaaii, TIOKH HOMEp
TIEPETBOPEHHS 3AIHMINAETHCS HE MEHIIMM HiXK i-7b. SIKIIo micis BUKOHAHHS ocTaHHhOro UAR TepeTBOpPEHHS
YMOBa BiANOBITHOTO EAR-1IepEeTBOPEHHS HE BUKOHYEThCSI, TO i-¢ UAR-TIepeTBOPEHHS 3aBEPIIYETHCS.

Meron BukoHaHHS i-ro UAR-mepeTBOpeHHsI Ha OCHOBI EA-nepeTBopeHs Takuid. Ha xoxHill iTepanii
BUKOHYETbCS UAR-TiepeTBOpeHHsT 3 HOMepoM m. llepea moyaTkoM BHKOHAHHS II€PETBOPEHHS TII0OaNIbHIN
3MIHHIH M TIPUCBOIOETHCS 3HAYCHHS i. J{aTi BUKOHYIOTHCS TakKi Aii.

m.1 SIKII0 BUKOHYETHCSI YMOBA /M =i-7h, TO 3aBEPLINTH NEPETBOPCHHSL.
n.2 SIKII0 HE BUKOHYETHCSI yMOBa
0 Vo (xm—j trp—j SCk-1)
<J<®p

TO MepeiTH Ha 1m.4.
n.3 Buxonaru IEAR,Tn’p (X, 61 71) 1 3aBEPILUTH M1EPETBOPEHHSI.
n.4 SIKII0 HE BUKOHY€ETHCSI yMOBa

o e o =g TTe(p=j) = kD) A ¥mr(g+)

<J<g
+rr(p—g-1) > Ck—1 A 3 (Xi—gg+tv < Chk—1 ~Trg—tv)>
r(p=g-D) 0<v<g(r+1)/t T %
TO MEPENTH Ha I1.6.
.5 Buxonaru _tEAL;;f%H(V_I)(Xg_l) , IepeiTH Ha 11.7.
t p b+t

1.6 UARm—t—zg(Xm—t—r(b+g))
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7 RGP (X H, Y

Binmemr  meranbHO yHIBepcambHE AR-TIEpETBOPEHHS Ha OCHOBI €IEMEHTapHUX A-TIepeTBOPEHb
MPECTaBICHO rpad-CXeMOI0 aITOPUTMY Ha pHC. 2.
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Pucynok 2 — I'pad-cxema anroputmy BukoHaHHS UAR-TiepeTBOpeHHS Ha OCHOBI EAR- 1 EAL-iepeTBOpeHb

Huxue HaBeneno nmpuknanu BukoHaHHs UAL- Ta UAR-nepeTBOPEHb 3a JONOMOro EA-nepeTBopeHb
JUIs AE€AKOT KOHKPETHOT AM-CHCTEMH YHCIEHHS.
IMapameTtpu AM-cucTeMu YUCIEHHS:

C4 = {0,192,3}5
L3 10000 = 3221

Ko unena: X = 111331101 .
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1UAL15’3 -TIepETBOPEHHSI:
1 1 1 3 3 1 1 0 1

1| 43| 2| 2| +1| 1Earl?

| 3| 2] 2| - 'par?

1 1 300 0 2 2 2 2
Kox umema: X = 2020003322 .

1UARé’3 -[IEPETBOPEHHS:
2 0 2 0 0 0 3 3 2 2

|3 2] 2| - LAy

a0 13 2| w2+ lEARé’3

2 0 1 3 2 3 1 1 0 1

SIx BUAHO 3 TPOBENCHOTO aHaji3y, peKypcuBHI Mertoan i amroputmMu UAL- ta UAR-nepeTBOpPCHHB
JIO3BOJISIFOTH BUKOHYBATH 1X Ha OCHOBI E£A4-TIepeTBOpEeHb 000X THITIB OIOHNM YnHOM. [Ipn BUKOHAHHI KOXKHOTO
3 UA-niepeTBOpeHb aHaNI3y€eThCsl TPH BUNIAJIKU. Y MepUIoMy BUNAIKY i-Te UA-nepeTBOpeHHs 3BOANUTHCS JI0 i-T0
EA-miepeTBOpeHHS TOro X THUIy. Y JApPyroMy BuIanky i-te UA-mepeTBopeHHs mnoTpedye MomepeIHboro
BUKOHAHHS 0E3yMOBHOTO V-r0 FEA-NepeTBOPEHHS] MPOTHIICKHOTO THUIY 1 MOJAIBIIOIO PEKYPCUBHOTO
MOBTOPEHHSI BUKOHAHHA i-T0 UA-NEpeTBOPEHHS TOrO X TUIly. Y TpeTbOMY BHUMAAKY i-Te UA-TiepeTBOpEeHHS
noTpedye peKypCUBHOTO BUKOHaHHSI UA-NEpEeTBOPEHHSI TOTO K THUIY Y MOJIOALIMX PO3psijax. 3aBepUIYEThCS
peKypcuBHHA anroput™ i-ro UA-niepeTBOpPEeHHS IiCisi BUKOHAHHS i-r0 EA-TIepeTBOPEHHS TOrO K CaMOI'0 THILY
a00, AKIIO TICIIA aHaJi3y He BUKOHYETHCS KOIHA 3 OTIMCAHUX YMOB.
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