MeTon uckntoderuns [aycca

ailxy +apxet+ ... +aipxsn = b
a1 X1 +axXxo+ ... HdamXx, = bo (1)
an1 X1 +amXxXo+ ... “HapmmXn = b,,

N3 nepBoro ypaBHeHNs BbIpaXkaem Xi

1
x1=— (b1 — a2 xo — -+ — a1n Xn). (2)
a1



3aTeM, yMHOXasi BTOPYO CTPOKY Ha 311, a MEPBYIO HA az1 U
BbIYMTAs, UCK/IIOYAEM U3 BTOPOU CTPOKM X7:

(822 ai1 — a1 321)X2 + (323 da11 — a13 321)X3 +--=

(311 by — an bl),

N NpoAenbiBasi TO Xe CaMOe CO CNefyrLMMNn CTpokaMu, noJiydaem
cuctemy n — 1 ypaBHeHWUid ¢ n — 1 nepeMeHHbIMU:

ayp
(

a3

Xo + a§3) X3+

X + a§3) X3+

1) ()

ay Xo+ay;

roe
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= a11 ajj — aj1 a1y,

—i—ag,) Xp = bgl)

1 1
e A
ol x, = bV
b = ayy b’ — ajy by. (4)



Tenepb BCe MOXKHO MOBTOPSITH CHavana, UCKIIIOYHAS YXKE X.
Monyunnace pekypcusHas cxema. icknoume xqi, xo ..., Xk_1
nonyyaem cucremy n3 n — k + 1 ypasHeHnii c n — k + 1
NepeMeHHbIMM:

E35(/;(1) X+ as(kl:ll) Xerit e Jra(kl:l) x, = bg(kfl)
k-1 k—1 k-1 k=1
Aeron Xk + Ay Xt ol m = b
ag/i_l) Xk + 3$,kk_+11) Xk1t +a$,l;7_1) Xp = bgwk_l)
(5)
A (k) _ (k1) (k-1) _ _(k-1) (k-1)
1 -1 -1 -1
AT Ak A T T Ak g
p{k) = k=) k1) _ Q1) plke) s (6)
Mpn aTom
1 _ _ —
Xk = — (bff s aikkjl) Xkt1 = 00— 35:; Y xa). (7)

Akk



KomnaKkTHas cxema NCKIOYEHNS

MaTpuua (1) npmBoanTCs K BEPXHEN fUaroHasnbHoM

X1t apxtasxst+-tanx, = [
X0 4 3 X3 + -+ 4 Q2p Xp B2 (8)
Xp = ﬁn
N U3 MNONYHEHHOW CUCTEMbI HAXOAATCA X;, Xp_1, - - . X2, X1.

Koadpduuuentsl o, 3, a TakKe NpoMexyTodHble Ko3dduLmeHTs!
obpasytot (n+ 1) X n matpuuy:

M1 o2 13... a1y A
Y21 Y22 Q23... Q2p [

Yn1  Yn2  Vn3--- Ynn Bn



vi=an (i=12,...,n); alk:aik (k=2,3,..., n);

ail
k-1
’Yikzafk—Z%jajk (i,k=2,3,...,ni>k);
j=1

k—1

1 . ,

aik:? aik—Z’YijOéjk (i, k=2,3,....ni<k)
ii ._

b
== fBi= Z’yuﬁj (i=2,3,...,n).

ai ’Yu



Kneto4yHoe pasbueHue

(Alm=km ) ( A )( o ) - ( i ) '
( ) (A22 ) X2 B2
(AT™) X + (G X4 = 8™

(Agl )) (m)+( (kk))X(k) Bék);

VMHOXWB NepByto CUCTEMY C/ieBa Ha obpaTHyto maTpuuy Ajg,
Bblpaxkaem ctonben, Xi:

X1 = A(B1 — Az Xo);



_ Gi1 G2
At = ;
(A) ( Ca (o >
G = (A —AnAy An) ™Y Gu=—An An G (9)

Coo = (A2 — An A A) Y Cio = —Aj A Goo.



MeTtopn okaliMneHuns
Mpeabiaywmii metog npu m = n— 1, k = 1. Beegem matpuuy aijl,
obpaTHyto noagmaTpuue aj pasmepHoctu (n — 1) x (n—1) - Ha
eAVHNLY MeHbLUEV, YeM y MaTpuLbl a;j:

n—1

. 1 (k=1
a,; aj| = Ou = { ; k, I < n.
2% 0 (k#1)

3 pononHnTensHoii cTpokm MaTpuusl ap; n ctonbua aj, (i, j < n)
obpasyeM HoBble cTONGEL, U CTPOKY

n—1 n—1 n—1 n—1
-1 . _ -1 _ _
Ck = g ay; djm dy = g anj dps D = ap,— E ank Ck = dnn— g dy
=1 =1 =1 k=1

Torpa snemeHTbl 0bpaTHON N X N MaTPULLbl BbIPA3STCs Yepes
anemeHTbl 0bpatHoii (n — 1) X (n — 1) maTpuubl 1
AOMONHNTENbHbIE 3NEMEHTbI djn, dnn, anj:

a1l 1, Cdi L1 G o.q
dg;” = dg; + D’ Asn __B' dpns =

&,
D



ObpalueHne maTpuupbl 2x2

a1 a12
azl ax

1 a a
-1 . 12, 21
a = S = . dy = - D= axn

a1 a1 ail a1

Tenepb no copmynam (10) Bbluncnum obpaTtHyto mMaTpuuy

asy di2

51 _ -1, ad 1 a2 a1 _ a
11 = a1 = = .
D ain - apy(ax — 212)  agaxn — a1 an
- - O | - .
1 ca a2 d1 a
312 g —B = , 321 prd B pr ;
a1 axp — ap1 a2 a1 ax — ap1 a2
5_1 . 1 N all
% = 7= .
D aipaxn —ax an

DTOT MEeToh MOXHO MPUMEHSTL pekypcusHo. Ecnu Tenepb aTa
MaTpuua 2 X 2 aBAsieTcs nogmatpuueli matpuubl 3 X 3, TO Teneps,
nMest 0bpaTHyto 2 X 2 MaTpuLy, N0 TOMY XKe airopuTMy MOXXHO
BbIYMCAUTL 0bpaTHyto matpuuy 3 X 3 v T. 4.



ITepaunioHHble MeToAb!

Vcnosust akcTpemyma (MUHUMYMA) KBaAPaTUYHOW hyHKLMM
P3N apn - Yb S0 ()
i=1 j=1

NPUBOANT K CUCTEME JINHEHBIX ypaBHeHuit (77).
VITepaumoHHblii nonck MUHUMyMa

XU =D DV (=12, mj=0,1,2,...), (12)



[MpocTas ntepayus

Xi(jJrl) (J) A(J (Z djk Xk - ’> (I = 17 27 sy I ./ = 0’ 1’ 2’



MeTopn 3aligens

Vxe Hal7|p,eHHbIe HOBbIE KOOPAWHATBLI Cpa3y UCNONIb3YHOTCA ON14
HaXOoXXAEHNA nocnenyrwnx.

(jJrl) (Z ik X,; (+1) + Z aik xl((j) - b,')
k=i

(i=1,2,...,mj=01,2 ...).



MeTon koopauHaTHOV penakcauuu

Ha kaxgom Lare yHM4TOXKaEeTCA Haubosblasi No abcontoTHOI
BEINYNHE HEBA3Ka f;(J) nyTeM NCNpaBNe€HNA TONbKO OAHOIO X;:

. NS0)
x,-(JH) = XI-(’/) — ;H Z ik X;SJ) bj;

x,((jH) = x,((j) k#i.



MpoekunoHHblii MeTog (anroputm Kaumapxa)

Kaxpgoe ypaBHeHNE CUCTEMBI 21'7:1 ajjx) — b; = 0 — 370 ypaBHeHue
(n — 1) - MepHOIA rMNepnaOCKOCTH B N - MEPHOM MPOCTPAHCTBE.
Hanpumep,

aj1x + ajpy — bj = 0 — ypaBHeHue NpsAMOiA Ha MJIOCKOCTM

aj1x + ajpy + ajzz — bj = 0 — ypaBHeHne NaockocTu.

MepeceyeHne n He coBnafaloOLMX FUMNEPIOCKOCTENR M €CTb TOYKa —
peLeHme.

KoadhdprumenTbl aj; NponopLuoHanbHbl HOpManu K i - i
FUNEproBEPXHOCTH, a

ZJ"’:1 ajjx) — npoekuns BeKTOpa C KoopauHaTamu X/ Ha HOpMab.



N3 ncxofHo TOYKM NPOU3BOAUTCS CABUM MO HOPMaJN K OAHOIR U3
TUNEPrOBEPXHOCTER A0 NepeceyeHunst C Hell. 3aTeM U3 3TOl TOYKK —
CABUI NO HOPMAaJin KO BTOPOW FMNEPNOBEPXHOCTU A0 NepeceqeHus C
HEl 1 T. 4., NOKa He DyfeT [OCTUIHYTA >Kenaemasi TOYHOCTb.

CaBur no Hopmanu K 7 - i rMnepnoBepxHOCTN:

>‘<f:xf+ta,-j

MapameTp t Hy>XHO BbIOpaTb Tak, 4TODbI / - € ypaBHeHUe
BbIMNOJIHUIOCh TOYHO!

n n n
Z a,~j>_<j — b = Z a;ij +t Z(a,-j)Q —b; =0.
j=1 Jj=1 Jj=1

OTcropa
b= bi — nz:g:l aisX57

25:1(‘31'5)2
roe x/ — KoopANHATBLI NCXOAHON ToUKM. Tenepb, BbIYUCINB t,
Haxogum cneayrowyto Todky. OHa TOYHO NeXWT Ha 7 - i
rMNEPNOBEPXHOCTMN, HO HE Ha APYrux:

n
bi — 25:1 ajsx® -
~n /. o i

X =x +



