NUTOBCKHURA
VI LIETUVOS

0 NPOCTPAHCTBE ONOPHBIX JIMHEAPOB

10. IMHKYHAC

B pa6ore [2] B. JI. Jlantes mocTpous ammapar KoBapHaHTHOTO AuddepeH-
UHPOBaHHA B NMPOCTPAHCTBE TEH3O0PDHBIX ONOPHBIX 3JIEMEHTOB. B HaCTOﬂLlLeﬁ 3a-
MeTKe pacCMaTpHBaeTCsi KOBAPHAHTHBIN AndipepeBuMans M TEOPHS KpHBH3HbI AJSA
YaCTHOTO CJlyYasi MPOCTPAHCTB OMOPHLIX 5JIEMEHTOB B TOM CMbICJ/IE, YTO ONOPHLIM
00BLEKTOM SIBAFETCS JHHeap °, KOTOPBIif TIpH JAOMNYCTHMBIX MpeoGpasoOBaHHSIX KO-
OopAMHAT B X,

x¥ = x% (x%)
XapakTepHayercs CJeAYIOIMMH (opMyJiaMH NpeoGpasoBaHHsT KOMIIOHEHT:
o =B (In A) A% 4%
(e, B, y=1,2, ..., m; i, j, k=1, 2, ..., N),
rage AY — mMaTpuua npeoGpasoBaHHMsi KoOpAHHaT B X,, A — ee ompejeJHTeb,
Bi (1) — dyHKUMH OT mapaMeTpa u, ONpejeJIsIOe OLHONAPAMETPHUECKYIO JHHEH-
Hyl0 Tpynny npeoGpa3oBaHHit N-MepHOro apH(MeTHUeCKOro NpOCTPaHCTBA. IDTH
(YHKIMH HaxXoHATCS KaK PEIUeHHsl CHCTEeMbl
) i
Bl (BI(O)=3),
rhe || ¢}|| — HeKoTOpasi 3ajaHHasi NMOCTOSTHHASI MATpHlia (THNOBas MATpHia JHHea-
pa) n spll¢fll=c (cM. [3]). TlonyueHnoe npOCTPaHCTBO OMOPHBIX  3JIEMEHTOB
(x2, %) HasoBeM TIPOCTPAHCTBOM L, , ONOPHBIX JIHHEapoB.

IlpononxeHHas rpynna aHaJMTHYECKMX TnpeofpasoBanuii MpocTpaHcTBA X,

onpe jenserca GopMaMH ®* M ©f, KOTOphle HMEKT CJeAyHUIylo CTPYKTYPY:
De*=[wY, w],
Do =[uf, of]+[w", o,
. ofn=0.

Tepsbie HHTerpasibl BrOJHE HMHTETPHpYeMOH CHCTeMbl w*=( MOXHO paccMaTpH-
BaTb KaK JIOKAJbHble KOODAMHATHI TOUKH TNPOCTPAHCTBA X,, KOTOpOE SBJSETCHA
NPOCTPAHCTBOM INpPejCTABJIEHHs] HCXOAHOH TPYNNbl aHAJMUTHYECKHX Npecbpasosa-
Huii. Cucrema

wt=0,

i

®==0, 1)
rae

i [ Lk
0% =dov*+ v 0§+ ¢} v* Y,
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BNOJIHE MHTerpHpPyeMa, H NepBble WMHTErpasel 3TOH CHCTeMsl OMpeJeJsioT [po-
CTPaHCTBO MpeICTaBJIEHHS MPOO/IKEHHOH TPYNNbl aHAJHTHYECKMX TNpeoGpasosa-
HHil. TakuM 06pa3oM, Mbl MOJIyYH/IM HOBOE TNPOCTPAHCTBO — MPOCTPAHCTBO OTOp-
HbIX JHHeapoB L, ,, CTPYKTYpHble ypaBHEHHs] KOTOPOrO MMEIT BU:

Do =[w’, o],
i i k i
DO*=[0, wf]+c;[0% o)]+[wT, OF] 2
rae )
02 =2¢ (3 W%, + ¢} 82 wi,).
B npocrpancTso L, , JMHeHHYIO CBASHOCTb BBEJEM TPH TOMOLIH (opAI
Or=0=+T2 w¥, 3)
rae I‘“ onpenenmorca M3 CHCTeMbl zmcpcpepeﬂunanbﬂblx ypam{emm
dI‘"‘ I"m +I‘°<o +ckF“m —G)" I“‘Bm"+I‘ G)B 4)

HPOAOJI)Kaﬂ CHCTeMy (4) nonyqaeM
i Lk ok
dPYB_PYs"’B T2+ I ¥8 e Tiw Wi+ T5 o + i o+ T ei-

- F:Y @ﬁ Yﬂ = Fygsme + FYEB @ (5)

dé?a—é?ﬁmi—r ‘”a+F~fa o +Cfc1;i7a wi—cf 23503‘8}: wig =
— ¢ i = ?:B: o +I_I‘;$A3¢ 65" ©)
rae '
O% =0 (3 e+ ¢/ 050,
I“Y [8e) = 0, I‘nB - FYGD I-: e ™ PEBY
DopMel @o: HMeloT cnenyiom.yio crpyK-rypy

- [@B 3 i+ P o] —cl [@)“ of + PST wY]=

=(ng_rg~( a)[“)ay “’T]’ (7)
7.
The .
L i cl "'z i _'a
=1;$ N+nc F"'a' F =W 1,.1”3'
Ecan BBecTH (hOpMBI '
ag=awg+ g0, 8
To (7) MpPUMYT BHA:
i i i
DB=—[0, &% —-ci[0°, &Y=+ Ri[o, me]+ Ste [@ﬂ o), 7

rne
i i i i i K ; k
E
Rg, =T§ —T%—2 _]-.‘:[r T Sg'r = l:‘gv 3 Eﬁ‘r
J j i
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Dopmer 6§, caenys Tepmunosornu B. JI. Jlantesa [2], 6ynem HasbiBaTh (opMa-
MH yceueHHON acddHHHOH CBASHOCTH. CTPYKTYpHbE ypaBHEHHMS NPOCTPAHCTBA
ONOPHBIX JIMHEapoB C YceueHHOH aduHHON CBA3HOCTBIO MOXKHO NpPeiCTaBUThH
B BHje:

1

Do — ["‘)E, (T)g] = 2 R:y [(‘)Yy mz]y

i i i
Disg— (6, %)= 5 Rf.los, 1+ g, 167, o) (9)

i i J i J
Pooi A rd
DO*—[07, &3] - ci[0 &Y= 5 R [P, wY]+ ;_SSY[@",_ Y],
rae
i i i S i J J o 4
Rg‘( =2 I_‘ﬁ’iv]' 'BSEY =2 Fg ey} — 2 Fg [y 'rlru lg) ™ 2 Flo; |Bat Pg]: :S'ssy = Fﬁw-
i i i i i J if i if

B pmasmeneiimem 6yleM paccMaTpuBaTh obutylo addHHHYIO CBS3HOCTb, oOnpe-
JensieMylo GopMaMH :

B i k
a*=ut, Gf=af+ L or+ C O (10)
i
rje
i i i i k N3 i i
dLg, L8, uh— L5 o+ L 0 = C5, 05 0y =L o+ L. 0% (11)
i i i i i i
. J
dCh—Ct wh = CE 0+ Cgy uf — o Ch 0t =Cho o+ Cir 0 (12)
J 7 i)

HeTpyaHo y6emMThCS, YTO 3T4 CBASHOCTb HMHAYLUUPYET JMHEHHYIO CBASHOCTD,

onpefieseMyio hopMamu: _

i ik i
®“=k:®*+E:';mY, (13)
rae

Ez=8), 82+ 3¢ (8 C2,+ ¢} 3% C3,),
k k k

ik ok
Ee=2¢ (8 L% +c| 83 L3,).
k k
H3 (13) noayuaem:

x*
0

k k 1
Ov= EY O —EY o, (13)
rae !
ik ) k k
E3EY=3j8:, Ey=EEy
Kk J

i i
Besmuunel E2 u E* ynoBneTBopsioT caeayiomuM Ax(depeHuUaIbHBM | ypaBHe-
i

HHAM:
i i i k i i i k
dEr — 2 o)y + EY 0% + ¢ EF oY —ck E* ol = B2, v + E2, O, (14)
i i j k j Jk
Cod i i Tk I i i
dE2— 2 o + EY 0%+ ¢ B2 0) — E20Y = E¢, ¥ + E%, ©¢ (15)
i ‘ i
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Ecin yuects (13°), To (10) npumyr BHA:
i k
6% = 0%, Bf=wf+LE, o'+ fgvev, (10)
L
rae
i i k k
Lgv =L£a3*r - Cgs Eﬁ,, Cﬁv = Cgs E‘er
i i k i k i
Jlerko HaiiTh, 4TO:

i J

i i i i
dli'gv._l;:'r oh _{ng “’fr"'il'fw “’:_mgx«:l‘ ve @ +LB‘Y=® ) (16)
dfgv_ fg‘r of — fge Wi+ fﬁv oF —ck ¢§Y v = ngs ©° + gg*r: @e_ (17)
j j

CTpYKTYpHEle YypaBHEHHSI NpPOCTPAaHCTBA ONOPHBIX JMHeapoB ¢ adduHHOM CBA3-
HOCTBIO MMEIOT BHA:

D o*—[eF, E]_ }‘Z o [P, w‘]+c [@" ], (18)

- - - 1 i 1 I..‘.
D&g—[&g, &%= 5 Kﬁvs [we, wY]+ Pﬂs‘r [@‘ ] + SEY [@, O, (19)
P k J Pk
DE*— [977 is?] - C;‘ {@a’ G’n = _;' :Y [“)Yﬂ wz] + ng [@s’ mY] + _2' ssa'r [®;v G)Y]: (20)
J Jk

rae

i

Rp=2 fvﬁm’ 21
i L Y J L j
Kie=2Lg1g—2 Le tvi=iEg—2L§ t ,Llf‘x Mt ?’r K., (22)
H i i J

ko§ Y d Y ik k
PEEY = égw - éssa 3 _LEY é:c - CgTL:Y + CEE L:Y - Cf Cgs L‘Tr‘r - Lﬁ\'r E; + Cgo ng, (23)
j i i J i ki ik k

i J Jk i

éral-r lyls +C‘!u(sn 28{1651} 2¢ ,8 CYI ) (24)

i ot PAS } =
i i k k
Ks".,=,2£‘:$( [tY]_jISIa! $])’ (25)
i i1 { p I Kk r :
P:Y=E:(E:Y+E:c o By (Br, g+ 3 Lo+ o L3,89), (26)
i N p o J Pk r r
ye —2E 3 187 ¢ 27
JkY ({ siolE}'l'{ =y}+c Icly}) ( )

Ckobxy {...} o3HauaioT amepﬂuposaﬂne Mo ABYM rapaM HHJEKCOB, HampHMep,
{ IBH‘ lvlc} (C'Eréts—éﬁ.;é%)

. i F j 1 .

I i
JIuneap R% OyJeM Ha3blBaThb JHHeapoM KpyueHus npoctpanctsa L, ,, K§. —

i i
nepebM KapTaHOBbIM JINHEAPOM KPHBH3HBI, é‘“ — BTOpbIM KapTaHOBbIM JIHHEApOM

i

KPHBH3HBI H — TPeTbMM KapTaHOBbIM JIHHEApOM KPHBH3HbBL. JIHeape!

.
A o
i i i
K%, P¥ w SE, 6yneM Ha3elBaTh COOTBETCTBEHHO MEPBLIM, BTOPHIM M TPETBHM Kap-
i ik

TAHOBbLIMH JIHHEApaMH IlOI'lOJ'IbHMTe.;’leOﬁ KPHUBH3HbI.
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Hwusapuanmrnoe dugdepenyuposanue. Ecam naHo mnose JuHeapa, onpeje-
JIeHHoe AH(dEePEHLHANLHBIMA ypaBHEHUSIMH

Tm.:.a +Z T"m "’w“'-Z e....v’ 8, %t

t=1

k i
i 1 .en &, Y __ 1eve @& c L. &
+a Ty pey=Te " © +,~Ta=. 608,

j
©,
TO almapaT WHBAPHAHTHOTO AW(GepeHIHPOBAHNS MOJYUMM 3aMEHOH B 3THX YpaB-
HeHHAX ®§ HX BbIpaKeHHAMH depe3 &f W3 ypasrenwit (10). Takum oGpasoM
noJlyyaeM, YTO HHBAPHAHTHBIN uucb(bepeﬂuuan onpefeNsieTcsl paBeHCTBAMH
i o, o '{a 2 ia a éy
; — - .
8T .. a" (Tda,,..’ +Z T o, "Lt TP g Lot
t=1

j & i j i i
i oy ... & Y _ %9 Y 0y ... & e
+01Ta,...a:£‘v2 T "a‘,E‘)"’”r({e %, Bt

G LB By
q N ; k
i J -
a,...ﬂ...a e, %1 voe @ (4 g% e & a
+Z TS I ECH= 3 Ta i Gt Ty e"fov) or
=1 f=
Beanuunbl
; « d o ) 2 f ¥ « J«
ey e . _
STy =T 7, T.a...f’que+ZTa....eq °Ly
=1 J
LA J k !
— %y ... O Y " 1 e0e & Y
2 TB.---YPA--qu‘Bfad-c"Tg--v-BZ%’f"
—1
H
; .
;...a= e ) ... 0 ... & y
5Ty =T _s.e.... E"‘Z T B ox
=1
i i‘l -4 cﬂ 'jﬂ o Ca
_ TR
2 Ta,...a”,..aqkﬂﬂ"'”!Tax...a';koY

f=1
6y}1€M Ha3blBAThb COOTBETCTBEHHO PIHBapP[aHTHbTMPI HpOHaBO}.[HbIMPI .rmHeapa nep-
BOTO H BTOPOro poja. lcmonb3ysi MHBapHaHTHYIO NPOM3BOLHYIO MEPBOTO poja,
paBeHCTBa (23) MOXHO 3amHcaTbh B BHJE:

k

3 k
Ph =38, Cﬁs —L§ Er+ Cﬁo Pgy. (23)
i j ik J ko

Toocoecmea Buarku. ToXJecTBa, KOTOphbie SIBJASIOTCS aHAJNOraMH TOXIECTB
Buanku, Mb! nostyunM, AudipepeHunpys BHelnlHMM oGpasoM ypaBHexus (18)—(20).

OHH uUMeIOT BUI:
DQ==[&%, Q+[ew:, QF], (28)

DOg=[ay, QF)-[Qy, &, (29)

k i ok
DQ" [G)"f Q4+ c} [0, QY —-[QY, &%) —c[Q &Y, (30)
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rne
Q= k o, W+ G [@a o], @1)
t
| i J Kk
Q=5 KB, [o", W+ Pley 6, W+ 5 SE, [0, 67, (32
i ik
4 i 4k
Q«—— ja w]+ L [07, o]+ SE[6°, O, (33)
Jk

Ecau B (28) BbImosHuTh Bblqncneanﬂ, NOACTaBAAst Bhipaenus ¢opm Q= u3 (31),

Qf w3 (32) 1 &Z w3 (10), M PA3NOXMTL NONYUEHHBIH De3ysIbTAT MO He;xaanlf:n-
J J

MBIM BHEIHMM KyGHueckuM dopMaM [w®, P, «'], [0 f, ©7], [«®, O, O,
TO, NPHPaBHHBAA HYJ/IO KOI(pOHIHEHTH npu 3THX dopMax, moayynM (24) u ewe
CJIeAYIOUIHE COOTHOMIEHHS:

i i i 3
Koy — 231.:'13521 +4 R‘[’aY'R’Fa 10~ Clatol K3y=0, (34)
i i i J
i i i k
S_U_REY*CEa_R:Y'}'QRBzITIq]a+8[u¢g]u+ alrinaIYJ-P&IGIY]=O' (35)
i i i 171 11 k 171 J
BuinosiHHB aHasOrHYHBIE BLIUACIICHHS, H3 (29) nonyqaeM' ,
k i
8[« la tyel g‘r [« K‘ye] -2 Km‘ [z R'ra] = O (36)
k |72
sa Y:—QKm[-{ Cs]a 28[YPlao|e]+2Pach +2Par[yPla|e)+Sarqu; , (37)

i i
I

] T
{l PFaI!}Y+{ [*{:IukPPa:Iz}.'r""é' faw]i;s—l{ks?nlsfu}y_g s'yjffau:O (38)
H

{ |ala-r} { Iatla e'f} 0 (39)
U3 (30), B cuay (32), (33) u (10) c.nenylo'r TOXJECTBA:

8[1 yz]+P&lolKeY}_0 (40)
1 i i i k K “k
o §GK¢E+K:[1(?;]U—SIYI qla]+P ‘RY&+P¢[YPH1]3]+
J J
+ SZ‘GK%—* (S}Kﬁw+C}K$n)=0. (41)
5 Cipr & B 55457, 1P
eP‘x + P: T € ae+ Tle +
T T T T
+5 P: s,,+s PP 4 i8epr 1 =0 49)
8 {! } {J kl I }(! ( ‘

5,85 +2 S 43287, 0 =0 (43)
e+ 2 S iy 8 Sy 855701
Toxpecrra (34) — (43) aﬂanomqum TOXAecTBaM DBHaHKH MpPOCTPaHCTBA KOMYHK-
Topos [1].

CuuTal0 CBOMM MpHATHBIM 'fosiroM HOGJIaI‘OJ.lapHTh pou. B. Bsmauukaca 3a
PYKOBOJZCTBO H TNOMOLIb B paGoTe.

BuavHioccknit TocynapeTsenunlii [MocTynuao B perakunio
yuusepcuteT uM. B. Kancykaca - 21.11.1966
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APIE ATRAMINIU LINEARU ERDVE
J. SINKONAS
(Reziumeé)
Siame straipsnyje npagrinéjamas atskiras atraminiy elementy erdvés atvejis. Uz atraminj

i
elementa jmamas objektas v* [3] ir nagrinéjama erdvé, vadinama atraminiy lineary erdve.
Sudaryta $ios erdvés kreivumo teorija.

SUR L’ESPACE DES LINEARS D'APPUIS
J. SINKONAS
(Résumé)
Dans cet article on expose un cas particulier d’espace des éléments d’appuis. On prend

object o~ [3] pour un élément d’appui et I’espace envisagé est nommé I’espace des linéars
d’appuis. On élabore la théorie de courbure de cet espace.






