1 BekTopsl n 6a3uchkl B JIMHETHOM MPOCTPAHCTBE

Basuc (npasuio Jitamreiina) ¥ € L, €, € L
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n
f:$1"1+~~+x”é}1:leé’i:Zlgi (2)
i=1
2l x!t
21 xt
X — : ’ 7= (é‘l é’n) : = (51 €n) X (3)
J;n I"n
Hosbrit 6a3uc:
(@) = (@12 S, W
S - MaTpura mepexosa.
e% eé eé
€1 €3 €
s_| @ " (5)
el ey €n
— — ] - k - -
Sl =515 = E, e%(e 1)j_<6 1)le§€_5;. (6)

Cwmena 6a3uca [1jist BEKTOPA:

T=(@...e0)X=(1...8) X =(1...8,)8X’ (7
(€1...6,) (X =8X')=0 (8)
& (z' —epa’™™) =0 = zt = el a'k (9)
X-5X'=0 (10)
X =95X/, X'=5"1'X (11)
o (@71); I’k (12)
2 KoBeKkTopbl 1 AyaJbHbIEe 0a3WCHl B AyaJIbHOM ITPOCTPAHCTBE
Jlun. dpopma (KOBEKTOD)
p:L—=Rp (%)= (13)
¢ (aZ + BY) = ap (Z) + B (9) (14)
p(@) =p(a'er+ - +a"e) =alp(E) + -+ 20 (En) (15)
e (E) =or  @(@) ="y (16)
Cymma ¢dpopm
(o + ) (B) = (&) + ¢ (&) = 2" (o1 + ¥ (17)
YuvuOKeHne (DOPMBI HA UUCTIO
ap (F) = aabey, = 2 (apy) (18)
@ € L* - nyasbHOE IPOCTPAHCTBO K L, (0 - KOBEKTOPBI.
Bazucunie dpopmbr:
el =(1,0,...,0), €=1(0,1,...,0), e =(0,0,...,1) (19)
é (@) = 3 (20)
pic' (T) = pi€’ (€)= 2" pie’ (&) = 2" 0}, = a* o1 = ¢ (7) (21)
el...€" - Gasuc B L, nyanbHbIii K (€] ...€6),).
Cwmena 6a3wuca jist KOBEKTOPA: _
p (T) = 2'" ), = 2'pi = efa’Py; (22)
2’k (goﬁc — eigpi) =0, V¥ (23)
"= 5{€ = 90/1 - eli(Pz =0, = Qpl = €e1p; (24)
=gk = oy el =0, = ¢ =¢eby; (25)
U T.J.
i N
SD;C = € ¥4, Wi = (6 l)i QO;C (26)




3 Tensopsr

IlonsiTue Tenzopa

T:Lx--XLXLx---xL—>R (27)
p q
T (Z1,...,3pw',...,w!) =@ €R, Z,eL, wlel (28)
T(fl,...,afa+bﬂ,...,5p,w1,...,wq) :aT(fl,...,j’a,...,fp,wl,...,wq) —I—bT(fl,...,gj’,...,a}’p,wl,...,wq) (29)
F,=2l€el, W= wﬁej eL*, €(&)=20. (30)
T (y,... AL ,wl) =T (x’llé'm . ,acp &, wjl-lejl,. .. ,w;]qej‘1> = (31)
= xil .. .x;}’w}l .. .w;?qT (é}-l, o€, e, qu) = xlf .. .xifw}l .. .w?quf_'_‘_iﬂ
rze o , ‘
Tijll"_'_'ii“ ET(é}l,...,é;-p,6]1,...,67‘1). (32)
[Ipeobpa3oBamne KOMIIOHEHT TEH30POB IIPU CMeHe O6a3mca
zt = eﬁ,xi/, wj = (6_1)§ wijs (33)
T = xill .. .Jc;"wjl-i .. ;ZqTJI jq =l .xipwl» .. quﬂjlllj: = (34)
_ i ip —1\J1, 1 —1\J 1.
= (e%xf) (eiZacpp) : [(e )ji wﬂ} {(e )]: gq} T
. il Jlj, X " ; i _ j/ _1Ng
o ...xp"wjl.i ...wgéTi/llmi: — ezixlll ...e;pr” (e 1)3,1 w}i (e 1)J: i le ]q =0 (35)
i iy 1 104 ; —1\J1 —1\J4 rdiede]
R ---qu';l [Ti,ll_”i: - 62 e ;) (e )Ji (e )]z 'Till...i:} =0 (36)
Va:’f ...x;,pw}l ...w}lq:
J1--dg j 1\J1 —1\Jq i1
T Ai; - 62’1 6zZ (6 )]1 (e )jz ' zpq (37)
Bekrop - Toxke TeH30p:
T(p)=¢(@) =a'pieR
4 JleiicTBud c TeH30paMu
4.1 YMHOX>KeHUWEe Ha YHCJO
S(fl,...,fp,wl,...,wq) :aT(fl,...7fp,wl7...,wq) (38)
Si i =al}le (39)
4.2 YMHOXKeHUe
Tl(fl,...,fp,wl,...,wq):a, Tg(gl,...,g;,l/l,...,l/t):ﬂ (40)
T, (fl,...,fwwl,...,wq) T (3717...,375,1/1,...,1}) =af (41)
Ty (2., Zp,w', o) Ta (§1, ..o aff + b2, G, vt V) = (42)
=aT} (fl,...,a?p,wl,...,wq)Tg (ﬂl,...,gj’k,...,gj’s,ul,...,ut) + b1y (fl,...,fp,wl,...,wq)TQ (371,...,5,...,gs,ul,...,ut)
Ty (fl,... fp,wl,...,wq) T (jl,...,y},yl,...,yt) ES(fl,...,fp,gl,...,gs,wl,...,wq,yl,...,yt) (43)
Szjl szqf: =S (€i17 EE) é;;p’ gipﬂ? RN gip+s76jl" “ 9 €gr €jgpar s qu+t) = (Tl)fllfﬁ (TZ)ﬁfi (44)
IPUMED JIBYX BEKTOPOB 4
Z(w)§(v) = 2’y wivy (45)
Aprymenrbl JoszkHbL ObITh pasHble: pacemorpum T (w) ¥ (w):
I (aw + Bv) i (aw + Br) = aZ (w) § (aw + Bv) + BZ (v) § (aw + fr) =
= [a 2q( )§ (W) + aBT (W) § (V)] + [aBT (v) § (W) + B°Z (v) T (v)] =
=a’7 (W) § (w )+a3[f(w)ﬁ(V)+f(V)§(W)]+525(V)§ v) # (46)



4.3 CioxkeHne
Tl(fl,...,wq)-i-Tg(...,
(Th + To) (T4, ..,

ApryMeHTbl OIMHAKOBBIE.

ayi + bz, ...

4.4 IlepecTaHoBKa MHIEKCOB

S=T1+Tr=a+0,
):T1+aT2(...,:ljk,...)+bT2(...,

wq) ZTl (51,...,wq)+T2 (a’:’l,...,wq) =

Z.)#Fa(Th+Te) +b(Ty +T3)

S(i1,...,w?)

Sl = ()l ()l

Jip i1...10

S(fh...,a_:’p7w1,...wk,...wm,...,wq) = T(fl,...79?},,0./17...wm,...wk7...7wq)
Jl...k...m...j Jrek..m..jq _ piieemekolg
T35, t =55, t=T0 ip !
(aHasOruYHO CHU3Y)
4.4.1 CumMmerpusanug
i1...0p - (q—k—|—1)' Jpe-oJg T A0p
O'jkqu — 17 {]kav.]q}: {j]/gv,](;}
e+ 0
JIByXUHIEKCHBIN TpUMeD:
. 1 . .
A(zk) —— Azk: Akz
(A 4 )
TpéxunmekcHbBIH TpUMeD:
Bliik) _ 1 (Bijk 4 piki 4 pkij 4 pgkii 4 piki Bjik)
6

4.4.2 AnxaTNCcUMMeTpusanusd

Heuérubie nepecranoBKYU - C MUHYCOM:

qin-linedal _ 1 i darpdt-died
t1.-lp (q_k+1)| Je---dy = B1vlp
A[zk] —— Azk _ Akz
L vy

4.5 CBépTKa MHIEKCOB

n
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5 HexkoTopbie TeH30pPbBI

5.1 Teunzop Kponekepa (n = 4)

100 0
si_| 0100
i 0010

000 1

le---jk<~~jq§;7]: _ T»jlmll'”jq(sgn 4y ﬂ?;l_::'-rnqu(;m bt T-jlm»n”'jqcszﬁ” _

i1...0p i1...0p ip i1...0p

=04+ ---+ T_jl"'_m"-jq A4 40= le...m...jq

1 0 0 O
5i,_Sj g1 iléi_sj g1 i/_Sj g1 i g1 i/Sj_ g1 Si'_ 01 0 0
T j’( )ij_ j’( )j_j'( )j_( )]’ j’_( ')j/— 00 1 0
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KOMIIOHEHTBI COXPaHAIOTCA IIPpU CMEHE baswca.

5.2 CkajigspHO€e npou3BeaEHUE
(X Y)=G(X,Y)=ggz'y" €R
Cummerpust:
Jik = Gki> det ||lgix|| # 0
Metpuka B JyaJbHOM MPOCTPAHCTRE: _ 4
gikg™ = 6]
(0 w) =G (p,w) = g ppw;

Tenzop Munkosckoro:

1 0 0 0 1 0 0 0
o -1 0 o0 w [0 -1 0 o
=109 o -1 0o | T Tlo 0o -1 o0
0 0 0 -1 0 O 0o -1
n* s = 6
[ogHATHE U OIIyCKAHHEe HHICKCOB
J1---Jk—1JkJk+1---Jq _ d1eJk—1Jk+1--Jq
i1.ip Jjem = L4y iym

—m km “m- im 1
Aij~ = Aijrg™", i = Aikg’™, Rejr :R.jklgit

(66)



