3. MeToabl YMCJIEHHOT0 PellIeHUs] CUCTEMbI JIMHEHHBIX
ajJireOpanyecKux ypaBHeHU
3.1. Metona I'aycca
MeTon ['aycca (METOX CKITIOYEHHNS HEU3BECTHBIX ) CHAYalla MOACHUM Ha TIpH-
mepe. [lyeth TpedyeTces peuuTh CUCTEMY YPABHEHUH
x +x, +4x, =4,
MckniounM cHauyana HEM3BECTHOE X, W3 BTOPOrO U TPETLEr0 YPaBHEHHS CHUC-

Tembl (6.1.1), ucnonb3ys nepeoe ypaBHEHHE. YPaBHEHHUE, C MOMOLILKY KOTOPOTO
Npeodpa3yloT OCTAIbHLIC YPABHEHUS, HA3bIBAIOT PRBPEAIRAIIMM YPABHEHIIEM, a KO-
(pMLMEHT 3TOrO ypaBHEHHS NPH HEW3BECTHOM, MCKITIOUAEMOM M3 OCTAIILHBIX YpaBHE-
HUH, - papALAOLIM (MH [TEBHBLIM) AKMCHTOM. B 1aHHOM NpUMepe NMEPBOE YPaBHEHUE
(WM nepBas CTPoKa) — paspeluarime, a KodghUuueHT 5 nMpyu x, B 2TOM YPaBHEHUH
— Pa3pELIAOIINAN YIEMEHT.

Pazaennm nepsoe (paspewaroiune) ypaBHEeHHE Ha 5 U BbIMTEM NPEeoOpa3OBaH-
HO€E TMEPBOE YPABHEHUE U3 BTOPOTO U TPEThEro ypaBHeHuH cructemsl (6.1.1). B pe-
3yJILTATE MOAYYHM CHCTEMY, B KOTOPOH HEU3BECTHOE x, HCKIIOUEHO U3 BTOPOTO U

TPETLErQ YPABHEHHUH.
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Tenepb BTOpoe ypaBHEHHE OYAET pa3pellaOLINM ¢ PA3PEILAOLLIHM 3JIEMEHTOM
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. Paznenum BTOpOE ypaBHEHHE Ha 5 1 BBIYTEM NMPeoOpa3OBaHHOE yPaBHEHHE,

o |

6
YMHOKEHHOE HA —, U3 TPETHEro YPaBHEHUS, MCKIOUAsA HEW3BECTHOE . . [lonyuum

cucTeEMy



[poeeaénHy0 NOCIEAOBATETLHOCTE TTPEOOPA30BAHUM JAHHOH CUCTEMBI HA3hI-
BAIOT OpsiMbIM X07i0M B MeToie [aycca. ObpatHbIii Xxo4— 3TO NMOC/IeI0BATS/IbHOE HCKITIO-
YEHUE HEW3BECTHBIX Xy M X, W3 BTOPOTO U NEPBOTO YPaBHEHUS.

1
Y MHOKUM TPCTLC YPABHCHHC HA (—:] H BBIUTCM €TI0 U3 BTOPOTO, 3aTCM VM-

J

2
HOYKHUM 2TO S TPCTLS YPABHCHHC Ha g H BBEIHTCM CI'O H3 TICPBOTO. l_[OJ'[leHM

I
Jlanee yMHOKHM BTOPOE YPaBHEHHE Ha [— 5 1, UCTIOJIB3YS 3TO YPaBHEHHE,

MCKJIKOUUM HEN3BECTHOE X, U3 NIEPBOT0 ypaBHEHHA. OKOHYATENBHO MOMYYaeM pelle-
HUE CUCTEMDbI
X, =
Xy =—1 (6.1.2)
x.=1.

A

[lycte nana cucrema » JIMHEHHbIX anreOpandecknx YPaBHEHHUH C 1 HEU3BECT-
HBIMH:
X+ X + ..+ a,,x, = b

Us Xy X + .+ U X, = by (6.13)

a,.X, +d X, +..+a, x =bh

LT ]
PewieHnem cuctembl (6.1.3) HasbiBaETCs YNOPSAAOUEHHOE MHOMKECTBO YMCEN

-
Zzl ,ecmn x, =4, x, =&, x, =&, npeepawaer ypaeHeHue (6.1.3) B paBeHCTBaA.
Sn
PellleHHA cHCTEMbl MPEACTABISIOT COOOH #-MEPHBIA BEKTOP, KOTOPBIA 0003HAUHUM
uepes o.
PaccmoTpum o0yt cxemy Metoa [ aycca ans CUCTEM UMEIOLINX €IHHCT-
BEHHOE pellEHHE.

[Ipennonoxum, uto @,; # 0. B n1pOTUBHOM clyyae MOKHO NOMEHAThL NEPBOE
YPaBHEHHE C YPABHEHUEM, B KOTOPOM KO3(DPULIMEHT NMPU HEU3BECTHOM X, OTJINHEH

oT Hyn4. Paznenum nepeoe ypaeHeHue cuctemsl (6.1.3) Ha a, .

(1) (1) (1) (1) .
Onox +a;,x, +a;x;+..+a, 'x, =b",  (6.14)

(1)
rne a, =a,/a; , b =b/a, .
YMmHOkUM paspewiaronine ypasaenue (6.1.4) Ha g, 4 BblUTEM NONYUYEHHOE YPaBHE-

HHE U3 BTOPOro ypaBHeHUA cucTeMbl (6.1.3). AHanornuHo npeoOpasyeM OCTanbHbIE
ypaeHeHUs. B pe3ynbTare 3THX onepaimii cucTeMa 3anuiieTcs TakK:



(6.1.5)

(1) {1) () (1) _
a, =a,—a,a,. b =b,-b"a, (j=23..n)

EcTecTBEHHO, UTO €CIH KaKO#H JIHDO U3 KOIDPHUUMEHTOB a ;| OKAKETCS PABHBIM

HYJIO, TO /-€ ypapHeHHue cucTembl (6.1.3) BoiaéT B cuctemy (6.1.5) 6€3 u3MeHeHuil,
1y _ (0 _ -
Te. 4, =a,, b, =b. (j=23.n).
Tenepb ocTaBuB 0€3 U3MEHEHHS TIEPBOE YPAaBHEHUE CUCTEMBI (6.1.5) MOXKHO
CAENATh BTOPOE YPABHEHUE PA3PELIAOLINM U NPUMEHUTH ONUCAHHYIO NPOUEAYPY K
CUCTEME U3 # —1 YPABHEHUH, UCKIIOUHNB HEU3BECTHOE X, U3 TPETHETO U MOCIEYIO-

1ux ypaBHeHui. llonyunm cuctemy Buna

1 {1 ] {1

X, +ar(3)x2 +ar,'3}x3 +..+ af”)x,, = 5"
(2) (2)

Xy + 0y Xy ..+ dy),
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i [y
Y‘n = bn *

ne T

(2) m/ ay 2y _ Wy 0y 2y 1) 2} () (2) 2y )
/ b :b,? /G 3 sy .. anf :arrj =12

TAC Gy, =y ;[ dyy 5 D5 2 3y =dz; —
2y _,m @ 0 .
[Ipononxaa aHaIOruYHbIE BLIYACICHUSA, NpuBeaém cuctemy (6.1.3) K 3xBUBa-

JICHTHOM CUCTEME

1 1 1 1)
X, + ar,{g}x2 + a,{_;) X+ .+ a](”)x” = b,( .

X, + ag“) Xy+.+ aéj,)xn =bh,, (6.1.6)

3
(2

(2
Xy 4. Fay )x” = b, )_,

AL

B KOTOPOH MaTpuua U3 KO3h(PUIIMEHTOB UMEeT TPEYroibHbli BUA.

Ha 3ToM 3akaHuuBaeTcs MpAMON XOJ PELICHUA CUCTEMBI JINHEHHBIX ypaBHE-
Huid meToa0M ["ayccea.

[Ipr 0OpaTHOM XOZ€ MPOUCXOANT NMOCIIEA0BATENBHOE HCKITFOYCHUE HEU3BECT-
HBIX X, , HauuHas ¢ (7 —1}-ro ypaBHeHHs W 3akaH4wBas nepBoiM. [lonydaem



1 1 1
X, + al{g}x2 + a,(g)x; +...+ a,{_j_]xn_, =hH

.l

2 21
X, +a£3'}x3 +.. 44, X, = b,E }, (6.1.7)

3ateM  MCKJIIOYAae€M  HEU3BECTHOE X, , M3 YPaBHEHHH C HOMEpPOM
i (j=n—2,...1) U T.40. [Ipuxoanm k cucteme, anamoruudoit (6.1.2). Beiuncnenus
3aKaHUYMBAIOTCA PELISHHEM CUCTEMbl, MMEIOILMI BUA

1.n—1}

JINs YMEHbLUEHWS TTOIPELUHOCTH BbIMUCICHUH CYLLECTBYIOT Pa3HYHbIE MOAN-
¢ukapn metoaa ['aycca. OaHa 3 moanduKaumii COCTOUT B CASAYIOIIEM: B HAUATIE
MEPBOTO WAra NPAMOTO XOAA CPean KOAB(PUUMEHTOB @, NPU X HAXOAT HaUGOb-

Lrii no moaymo. Ipeanonoxum, 4o 310 a . [locne 3T0ro B HCXOAHOM chUcTeMe

(6.1.3), nepBoe ypaBHEHHE CTABAT HA MECTO [ -r0, a j-€ Ha MecTO nepeoro. Jlanee

BBIUHCIICHHS TIPOBOJIATCA B OMUCAHHOMN Aayee MOCIe10BATeIbHOCTH.
B Hauane BTOPOTo IIara NpAMOTo X04a MaKCHMAaIlbHbIH Mo MOAYITO Ko3(pdu-
UWEHT BHIOUPAIOT cpeay kodhduumentos a, (i=23..n) UpH HeusBecTHOM x,.

CHOBRa BO3MOXHA COOTBCTCTBYHOIAA NEPECTAHOBKA H HCKITHOUCHNE HCU3BECTHOTIO X,

W T

3aMeTHM:

1) ecnu uunc/io NpeodPa3zOBAHHBIX YPABHEHUH CHCTEMBI MEHBIIIE YHC/IAa HEU3-
BECTHBIX (3TO MPOUCXOUT, ECNIM B NpoLecce Mpeodpa3oBaHus NoJIy4yaeTcss TOKACSCT-
BO 0=0) - TOT/1a CUCTEMA HMeEET OECKOHEUHOE MHOXKECTBO PELICHU,

2) Bce KOA(DUUMEHTBI TTPU HEU3BECTHOM B KAKOM — JINOO YPaBHEHUH PABHBI
HYJIO, B TO BPEMS Kak CBODOIHBIN WICH YPABHEHHUA OTIUUYEH OT HYJA — TOrAa CUCTE-
Ma HE UMEET PELLCHUN,

3ajaHus Il KOHTPOJILHOM PadoThI
MeTtonom ["aycca pemuTh CUCTEMBI TMHEHHBIX anredpandeckux ypaBHeHU. CpaBHUTH
C TOYHBIM PELICHUEM.



501 11 2
1. 4=|13-1 b=|4 =1
3210 [6 1
20 -1 3 -1
2. A=|-131 b=|2].  £=|0
114 3 I
20 -1 1 1
3. A=[1-31 b= =0
114 1
51 -1 -5 ~1
4. A=|-131]  h=|5 =1
1 -2 4 1 1
31 -1 —1 -1
5. A=|-241 b=|5 E=|1
113 -3 —1
31 -1 6 2
6. A=|241 h=|9 E=1|
1 —13 4 1
2 -10 —2 —1
7. A=|25-2 b={4 5:{0
113 2 1
3 -1 1 ] 1
8.  4=|02-1 b=|3 =1
~115 {5 {1
501 11 2
9. A=|13-1 b= E=|1
3210 1

3.2 MeToa urepanumn

Paccmotpum cucremy JUMHEHHBIX anredpanueckuX ypaBHEHUI
Ax=b.
Ecnu Bce nuaroHanbHble KOAPUIIMEHTHI ¢, # 0, TO 23Ty CUCTEMY MOXKHO MpEICTa-
BUTb B IPUBEAEHHOM BUJIE:
X, =ay,X) FapX, +..a,,X, +

Xy =y X, Xy +...05, X, "‘ﬁz (6.2.1)

X, =d IX”—FCanXz +..a + .

1k 'xf’l
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Beeném obo3HaueHus
X,
a, .. a, 5,
X-
x=| |, A= . B=
anl am; ﬂn

W MIEPEMULLEM CUCTEMY B BHUJIE OHOTO MAaTPUUYHOIO YPaBHEHUSA
Xx=Ax+B, (6.2.2)

[TocnenoparebHbIC MPUOTHKESHUA (MTEPALIMH ) HAWIEM CIISAYIOIIMM 00Pa30oM.
.. {0)
Bo3bMEM B KAueCTBE HAUYANLHOTO MPUONMKEHHUS X BEKTOP B v noncraruMm ero B

(1)
npasyto 4yacTb ypaBHeHua (6.2.2), nonyunm x . [lponomxkas aHanOrMyuHbIE BBIYMC-
J€HUA, TPUAEM K BEKTOPHOH MOCNEN0BATENBHOCTH MPHUOIIMIKEHH

Vot +B - 1- npudnumxeHne
(‘) — 4x" +B - 2- NpuGIKEHUE (6.3.
(f\+]

Lad

)
= Ax" +B - (k +1)- npubnmxenue

(k)
Ecau cymecteyeT npegen & nmocnenoBaTelbHOCTH BEKTOPOB X, TO MEPEX0-
I K npefeny npu k — oo ybexaaemcs, uto & sensetcs peweHneM (6.2 2). Jlocra-

TOUHBLIM YCIIOBUEM CXOAMMOCTH UTEPALUM K PELICHHIO COACPIKUT CNEAYIOLIAs TeO-
peMa.

Teopeya. Ecan kakaa-ando HOpMa MaTpHLbl MeHbLIE eTUHHLbI: , TO YpaBHe-

HUe (6.2.2) nMeeT eTHHCTBEHHOE PelllecHHe 9E, K KOTOPOMY CTPEMHTCS MOCJIe10-

{v)
BATE/ILHOCTh UTEPALUH NPH JIHOOOM BLIOOPE HAYAJIBHOIO NOJI0KEeHNa X .

N (0) N
B pacuétax nonaraiot x ‘=B . [lorpeuiHocTs NpUOIMKEHHOTO PELICHUA Ha

k-Mm ware OLleHI/IBa}OT HCPABCHCTEOM

M3 3toro HCPABCHCTEA MOXKHO IMOJIYUWUTE OUCHKY HHC]Ia HTCPAalHH k . HEOOXOIUMBIX
JJ151 obecrneyeHus 33JaHHOH TOYHOCTH £ .

[ P
OTkJIoOHEHHE NMPUOMIKEHUS x~ OT pelieHus & 1o HOpME He OYAeT MpeBbi-
IaTh €, €CIIH

H§‘ HAH

U(_)H < HAH*’\'H

< 18l< e (6.3.4)
Bl




OO0BIYHO UCTTONBL3YIOT YCAOBUSA B (hopME

() ru——}H . 4
R

-E

v

(k)
MO3BOJIAIOWICS TIPUMCHATD ]'lpH6J'lH)KeHHe X B KQUECTBC PCIUCHHA ¢ TOUHOCTBHO £

[puuep. HaiiTu pelieHne CUCTEMbl YPABHEHHUA.
5x,—x,+2x,=8
X +4x, —x,=-4
X +xy+4x, =4
MeTo/1I0M UTEPALIMK C TOYHOCThIO 10~
Pewtenue. Ilpneeném cucremy K suay (6.2.2)
X=0-x,+02x,-04x,+1,6
X, =—0,25x, +0x, —0,25x, -1
s =—0,25x%,-0,25x, +O0x; +1
Teneps 3annuiem l'lOC.]'leﬂOBaTeﬂbHOCTb ntepaunn (k=0,12.)
0 =06 40 2x,, —0 a5 41,6

|
Af, —025x1 +0x,, '+0,25x % -1
e

V= -025x" 0,255 +0fo 1

Hns npnBeﬂeHHon MaTPHLLbI
002 -04
A=-0.250 0,25
-0,25 -0,25 0

JO0CTATOUYHLIC YCIOBUA CXOAUMOCTH MTPOUCCC I/ITC]J&LIHEI BBITIQJIHACTCA MO CXOAHUMO-

CTH /1 - HOPME, NTOCKOJIbKY
3
= max

m l=i=3 4
i=1

|

7| = max{0,6;0,5,0,5}=0,6 <1.
B kauecTBe HAUANBHOTO NMPUONMKEHU BO3BMEM BEKTOP-CTON0CH CBOOOIHBIX UJICHOB
1.6
o (0)
NPUBEAEHHON CUCTEeMBL: X~ =< —1
|
=,
Yucno urepanuii ang A10CTHXKEHHAA 3aAaHHON TouHOCTU € =10~ onpenenum u3 He-

k41
A _ ,
paBeHCTBa H H HBH < £, KOTOPOE NEPETHLIEM TaK K = M
‘ ‘ 0.6

—1~11.

{0)
X

B

31eCh YUTEHO, UTO

Fih

* *

!}.':06

=1,6. Beruncaum Teneps TpU Nociiea0-
M

BaTeNbHbIX NpuOAKeHns no Gopmynam (6.2.3) U OLEHUM MOrPELHOCTh KAKAOro
pe3yibTaTa, UCNoib3ys paBeHCTBO (6.2.4).



Haitném nepsoe npubimkeHue.

202104 +1,6=1
{

A = 025164025-1=-115
=025 1,6-0.25(-1)+1=085
|« - wam = max(0,6;0,150,15)= 0,6
1
CrnenoraTenbHo, P 1,15 | naér 3HaUeHHEe KOPHS ¢ MOTPEUTHOCTLIO HE MPEBbI-
0,85
LIAOWEN BETUUNHbI HA‘ n me - x(“} = ﬂ 06=009.
1—|4 ) o 1-06

,[La.nee nocne0BaATCIIbHO HAXOIWM

2 202(-115)-04-085+1,6 =103

2 202514025085 1=—1,0375

2 2-0,25-1-025(- 1,15)+ 1 =1,0375

‘xfi‘l " =max(0,3:0,1125,0,1875)=0,1875
1,0
5 ’ A 2
X = 1,0375 |, Him‘ x? x| = 06 0,1875=0,28125
1,0375 "
5 =0,2(-1,0375)-0,4-1,0375+1,6 = 0,977
) =-0,25.1,03+0,25-1,0375—1=—0,998125

2 =2 -0,251,03-0,25(-1,0375)+ 1= 1,001875

x 2 x® = max(0,0525,0,039375,0,035625)= 0,0525
09775 L
xV = |- 0998125 me—xf‘z) =96 h05=0075.
| 1-|4 w 1-06
1.001875 "

Tounoe pewenue x, =1, x, =-1, x; =1. MoxkHO N0KA3aTh, YTO 33JAHHAA TOUHOCTD
JOCTUraeTcs 3a NATh LUATOB.



