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VJIK 519.6

TEOMETPUYHI ACHIEKTH JOCJIPKEHHSA IHTEPIIOJIALIAHNX
BJACTUBOCTEU BASUCHUX ®YHKIIN

A0l Momaiino
XepcoHcvka 0epatcasHa MOpcbKa akaoemis

Ak BIIOMO, WIMPOKE KOJO AaHATITUYHUX METOAIB AudepeHIianbHO-
Te€OMETPUYHOTO MOXOKEHHSI 3aCTOCOBYIOTh MPU PO3B’SI3aHHI 3a7ad MaTeMaTHUYHOI
¢izukn [1]. 3anumarduchk MINOPSAKOBAHOK aHAJi3y, TEOMETpisl CIPOIILYE
MaTeMaTUyHui (hopmaii3M Ta NOTJIMOIIOE (p13UUHE PO3YMIHHS MOHSATS, 1716, METOIIB
PO3B’sI3aHHS KpalloBUX 3ajad.

Uucnenni mpoOjaeMu reoMeTpii, BapilalliiHOrO YUCIEHHS Ta MEXaHIKU TICHO
NMOB’s13aHl 3 KpalOBUMH 3ajJayaMHl Ui HETIHIMHUX eIINTHYHUX PIBHSIHB.
B3aeM03B’430K MK TEOMETpI€I0 Ta aHAJITUYHUMH METOJaMH  PO3B’SI3aHHS
SMNTUYHUX KPaHOBUX 3a7]a4 BUBYAETHCS aBTOPOM [2].

[Ipu po3B’si3aHHI YUCETHPHUMHU METOJAMHU MPUKIATHUX 3a/ad MAaTeMaTHYHOl
G13UKH, 30KpeMa METOJIOM CKIHYEHHHX €JIEMEHTIB, TE€OMETPHYHI AacCHeKTU
3aCTOCOBYIOTh, SIK MPAaBWIJIO, IPU JTUCKpPETU3alli PO3paxyHKOBOI 00jacTi, moOyA0Bi
cuctemMu OaszucHux (QyHkui Ha ckiHueHHomy enemeHTi (CE) Tta Bigyamizaii
pe3yabTariB 00UUCIeHb [3].

VY po6oTi [4] 3apONOHOBAaHO METOIU OLIIHKKU €(PEKTUBHOCTI OOUUCITIOBATIBHUX
xapakTepucTuk 0asucHux ¢yHkiin Ha CE pi3HOi Tomosorii Ta JaHO TEOMETPpUUYHY
IHTEpIpEeTaIi0 KPUTEPiiB BUSHAUCHHS HAWKPAIIUX CHCTEM BY3JIOBUX KOOPAWHATHUX
byHKIIN, SIKI OTpUMaHi aHanmiTu4yHo. JlaHuii cnoci0 kimacudikaiii cucreM 0a3uCHUX
byHKIIH OTpUMaB TOAAIBIIMK PO3BUTOK y poboTi [5] mnpu BHU3HAYCHHI
IHTEePHOJISALIMHUX BIACTUBOCTEN cUCTEM BY3JI0BUX KoopauHaTHUX (yHK1ii Ha CE y
dopmi oxrtaenpa. Ilpu 1bOMY Te€OMETpUYHI AacHEeKTH 3aCTOCOBAHO JIMILE TpU
BIJINIOBIJTHOIO CHCTEMOIO piBHSIHBb. OTXe, aKTyaJlbHOIO € 3ajaya BHU3HAYCHHS
T€OMETPUYHOTO 3MICTY THTEPIOAIIMHUX SIKOCTEH PI3HUX CUCTEM 0a3uCHUX (YHKIIIH
Ha CE y dopmi okTaenpa.

Merta poOOTH — HaTH TEeOMETPUYHY I1HTEpIIpPETallil0 KPUTEPIiB BU3HAUCHHS
HaWKpauoro CKiHYEHHO-EJIEMEHTHOro ©Oa3uca Ha OKTaeApi 3a JIOKAIbHUMH
XapaKTEePUCTUKAMU: BETUYMHU BU3HAYHUKA Ta YKclia 00yMOBJIEHOCTI MaTpuill [ 'pama.

HasiBHicTh pi3HMX cucTeM Oa3ucHUX (PYHKIIM Ha OKTaeApi € pe3ysibTaToM
HEOJIHO3HAYHOCTI pO3B’A3aHHA 3ajayl iHTeprnodtoBaHHs (QyHkiid y 3D Ha mpomy
HocieBl. SIK Haciiiok, 1€ NoTpedye BHPINICHHS MUTAaHHSA MpO e(EeKTUBHICTD
BUKOPHUCTAHHS MEBHOT'O 0a3KCy OKTaeapa.

Busnaunmo CE y popmi okTaempa sik Tpiiiky cimeicTs [4]:

fx32)=3 £N{x .2, msnt,

=l
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ne f. = f(x;, y;, z;) — creneni ceo6omu, N,(x ¥, z) — By310Bi KoopauHaTHI HYHKL,
(x/, ¥, 2;) — Bysmn inTepnionsiuii, /1 — KinbKicTs By3niB iHTeprONALi, /7 — KiNbKICTH

creneHiB cBo0oaM, R’ — eBKIiAiB IPOCTIp i3 HOPMOKO H fH =7, ).

Y BUNAAKY JIarpaHKeBOI IHTEPHOJIALII, SKy 3aCTOCOBaHO y poOoti [5] mis
noOyJ0BU CUCTEM 0a3uCHUX (YHKIINA OKTaeapa, /1= m= {6,7}.

3

Posrnsmemo  gBi  joBimeHi  Qymknii  A(x ), 2)=> FN(xy2) Ta
)

~

n

9(x y 2)= > g, N:(X ¥, 2), ki BU3HAYAIOTECS BY3/10BHMY 3HAUEHHAMH. 3aMAIIEMO iX
=1

y BUIJISI1 BEKTOPIB y MPOCTOP1 Oa3UCHUX (PYHKIIIH:

F= (% y.2)=(M(x% ¥ 2, Ny(X Y 2)e00, N (X Y D) £, By 1)
7= 9(x y.2)=(N(% ¥ 2), Ny (X 31 2),..cs N (X ¥ D) 012 G300 9,)

3HaiiieMo X CKaJspHUil 100yTOK:

(£.9)= " g=
N(x ¥ 2) %
(£ o £) I 120 M 121 (312D % |-
N, (% % 2) g,
(Nl’Nl) (Nl’NZ) (Nl’Nn) 9 9,
:(E’ £ f) (NZ’/VI) (NziNz) (NZ,N,,) 9.2 =(7i, 3 ,f)G .qz .
Ny ) (W) . (W), 4

Keaznpatna martpuust G= G(N,(x ¥, 2), Ny(x ¥, 2),..., N,(x ¥, 2)) € maTpuueto
['pama 1151 By310BUX KoopauHatHux GyHkuiin NV,(x y; 2). Ii BmacTuBocTi Bu3HAYAKOTH

SIKICTh BIAMOBIAHOTO Oas3uca.

Bigmitumo, mo cucrema dynkuiit {NV,(x y, z)} YTBOPIOE 0azuc MpocTopy

i=1,n
n

byHkmionamiB  f (X,y,z)zz f,-N,-(X,y,Z) HaJ TEOMETPUYHHM (EBKJIIJIOBUM)
=1

npoctopom, skuo Gyukuii N (x ¥, 2) € niniiino Hesanexnumu. Sk Bimomo [6],

criBBifHOMmIEHHST det G#0 € HEeOoOXITHOI Ta JOCTaTHBOIO YMOBOIO JIHINHOT

HesanexHocti pyHkuiii N,(x ¥, 2).
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T'eomerpuuHo Bu3HAaYHMK I'pama cucremu Gasuchux QyHkuiit {N;(x v 2)},

JIOP1BHIOE KBaJpaTy 00’emy rinepnapanenemnineaa

(N, Ny,..., N

n
V=3u:u=>a;N;,0<a; <1}, nobymoBaHOr0 HAa BEKTOpAX HAHOI
=1

CUCTEMH, IPUIOMY 00’ €M Timeprapaseseninea He NepeBuILye J00yTKy TOBKUH HOTo

pebep. Omxe, cuctema Gasuchux dynkiiit {N,(Xx y; 2)f, -, € niHiiiHO He3aMeKHOK0

TOJ1 1 TIIBKHU TOJ1, KOJIK 00’ €M Tineprapaseneninena BIAMIHHIN B HYJIS.
Pi3Hi 6a3ucu MOXHa MOPIBHIOBATH 3a JOMOMOTOI0 4YHCia OOYyMOBIEHOCTI

Marpuii I'pamMa y HOpMi MaTpuIli, sSiKa € iHIyUPOBAHOI0 BEKTOPHOIO HOPMOKO B R

cond(G) = |G- HG‘1H.

Sxmo 4, (i =1, /7) — BJIACHI YHMClIa MaTpuIll G, yImOpsAIKOBaHI 32 aOCOTIOTHOIO
, TO YUCJIOM OOYMOBJIEHOCTI Y CHEKTpaJIbHIN

BENIMYMHOI0, TOOTO |4,|>[4,[>...>[4,

HOpMi ( [°-HOpMi) MaTpuIli G, SiKa € iHIyIUPOBAHOKO EBKIIIOBOIO HOPMOIO BEKTOPA,
€ BEJIMYMHA:

1 A4
cond (G) = |G, HG H2 =21,
n
Jlane BITHOIIICHHS XapaKkTepHu3ye BUIOBIKEHHS rinepesincoiny

n
Gr= {Gfi | fl,=1 fe Rn}, ne | £, =.[> 7, sxuit € o6pazom omuHMaHOT chepu y
-1
IPOCTOPi BEKTOPiB Ha /MG (00pa3 matpulll G), a00 HEPIBHOIIHHICTh PI3HUX CUCTEM

6asucrux Qynkuii {N,(x v, Z)} 1n

=1,n"'

3rifHO BJIACTHUBOCTSM 4YHCJIa OOYMOBJIEHOCTI Matpuili mMaemo: cond(G)>1.

OTxe, HalKpalIMMH CepeJ] CUCTEM BY3JI0BUX KOOPAMHATHHUX (DYHKILIIH € Ti, TS AKUX
cond(G) =1, 10610 |4|=|1,|=...=|4,|=1. B upomy Bumagxy rimepemincoin e

rinepcdeporo paxiyca 1 y npocropi R”.

n
Bpaxosyroun, mo det(G)=]]A;, MoxHa cTBepmKyBaTH, W0 HafKpaLUMU
=1
THTEPIOJIAIMHAMHE SIKOCTSIMH OyJe HajlijieHa cucteMa QyHKITIH {N,-(X, Y, Z)} s A

K01 BU3HAYHUK Matpuill ['pama JopiBHIOE KBajpaTy 00’eMy rimepkyoba i3 pedpom

oauHUYHOI AoBkuHU. [Ipu oMy cucrema 6a3ucHUX GYHKIIIH {N,-(X, Y, z)} 1, Mae

OyTH OPTOHOPMOBAHOIO B 001acTi 2, TOOTO 3a70BOJILHATH YMOBI: (N,-, N j): Ojs €
8; — cumBon Kpomekepa, (X y, 2)e Q.

3a manrmu poOoTH [5] BCTAaHOBJIEHO, 110 32 ABOMA XaPAKTEPUCTHKAMH Y BUTIISAI
BHU3HAUYHUKA Ta 4yucia oOymoBIeHOCTI MaTpuii ['pama cepen mMmosiHOMIadbHHUX Ta
TpuroHomerpuuHux 6asuciB CE y popmi okTaenpa HallkpalluMu 1HTEPHOISALIHHUMU
BJIACTUBOCTSAMU HAJAUJICHUH TPUTOHOMETPUUYHUN Oa3uc IIECTUBY3JOBOi MOJENi
Oaratorpannuka. Ha puc.1 300paxkeHo MOBEpXHIO HYJILOBOTO piBHS 0a3UCHOI QyHKIIII,
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[0 acolliifoBaHa 13 By3JioM | y BepiiuHiI okTaeapa Q = {(X, ¥, 2): ‘)¢+ M+ ‘2‘ Sl} 3

sinﬂ—y‘—
2
Jns pmaHOi JMHIMHO-HE3aJIEKHOT

cucteMu Oa3ucHUX (QYHKIIH, SKa HE €
OPTOHOPMOBAHOIO,  OTPHUMAEMO  TaKi
pe3yNbTaTu:

1) 00’eM rinepnapaienmineaa
UM, Ny,..., Ny)=~/det G =1.28-107°;
2)  eKCIEHTPUCUTET  Trimepenincoina

G,={Gf:| 1], =1 fe R}
£(6) = cond(6) =|cl, - |G|, =3.86.

koopaunaramu (1,0,0):

N, :1(1+2
6

. I .aX
sSin —/ + 3sIn — —
ZX‘ 2

T
Sln?ZD,ILe (xy,2)eQ.

Puc.1. [Tosepxust A, (X ¥, 2)=0
TPUTOHOMETPUYHOT0 0a3ucy OKTaenpa

BucHoBku. Y naHiii poOOTI JaHO TEOMETPUYHY IHTEPHPETAIlI0 KPHUTEPIiB
BU3HAYCHHS HAMKpPAIIOro CKiHYeHHO-erneMeHTHoro 6aszuca Ha CE y ¢opmi okTaempa
3a JIOKaJIbHUMU XapaKTePUCTUKAMHU Y BUTJISAI BU3HAYHUKA Ta YUCiIa 00yMOBIECHOCTI
Marpuili ['pama. Pe3ynbpTaTé MOpIBHSAIBHOTO aHai3y CUCTeM Oa3uCHUX (YHKIIN
OKTaeJpa, K’ MpoBeIeHO Y po0oTi [5], mpencTaBieHo y TepMiHaXx TileproBEPXOHb.
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