3 EaemeHnTu Teopuje rpemraka - J0omyHa

3.1 Be3sa curypaunx nudapa u pejaTUBHE T'DENIKE

Hexka je x TauHa BpeIHOCT HEKE BEJUYUHE, & T HEHA MPUOIMKHA BPEIHOCT. ANCOAYMHA U PEAGMUCHA
epewka TpUOIMKHOT Opoja T cy pemoMm OGpojeBu

|z — 7|

A@)=|lz—z n 0Z)=

||
3a pa3iuKy O AICOJYTHE IPEIIKe, PEJATUBHA IDENIKA je MHBAPUjAHTHA Y OQHOCY HA CKAJIUPAILE:

k-z
=1-——/ keR\{0}.
—, \ {0}

Hexka cy =z u Z 3amucanm y menmMmaigHoM oOnmky. Dpoj cueypruzxr mudapa HaM roBOpr Ha KOJMKO
ce mosunMja T W I TOKJANAjy: KaskeMo ma I uMa k curypHux mudapa (y yskem cmuciay) 6poja &, ako
AlCOJyTHA TPEIIKa |4 —T| uMa HyJe Ha IpBUX k HeIUMaIHUX MeCTa, MoUeB o Bogehier HeHya nerumMaaaor
MecTa Opoja x, a HAKOH TuxX HyJsaa je 6poj om 0 mo 4 mawm 50000...,; Tj.

Ix—irl<!(1)|S\--~!8\]]€gl\]o|o|o\-..

Axo samumemo Gpoj r y obaury
x = Faj.asaz ... x 10", ay #0,
tana 6poj T uMma k curypHuX mudapa, ako BaxKu
|z —Z| <5 x 10"k,
W3 3amuca 6poja x BUAMMO Oa Ba:Ku
ayp x 10" < Jz| < (a1 + 1) x 107,

Ia BasKU B .
|x7$|<5><10 :310*k<5~107k.
|| ap x 10" ay

O6puyTO, HeKa je rpanwWma peraTuHe Tpemke Hajsumre 5 X 107, Tama Baskn
z — 2| <5-]z|- 1077 < 5(ay +1) - 10" % < 510" FH

ma T uma 6ap k — 1 curypry nudppy Opoja x.

Kownauno, npubnmxan 6poj curyprux uudapa je

—log6(2).



4 HymMepudko pellaBame CHCTeMa JIMHEAPHUX jeJJHaYMHA

ITocmaTpajMo cucTeM IUHEADHUX jeTHAUUHA

a1121 + a12%2 + - -+ + A1 Ty = by

2121 + A2 + - -+ + A2 Ty, = b

Gn1T1 + Qp2T2 + -+ + QppTn = bna

rie cy KoeQuUUjeHTH a;; U caoboman umanosu b; (4, = 1,...,n) Taunn nin npubnmsnu Gpojesu. OBaj
CHCTEM Ceé MOYKe HANUCATU U y MaTpuyHoM obiury Azr = b, rue je

aip - Qin b1 1

an1 Apn bn Tn

Axo je b = 0 cucreMm je XOMOTEH U MMa HETPUBUJAJHO pellerme ako u camo ako je det A = 0. uaue je
CHCTEM HEXOMOTEH M VMa, je IMHCTBEHO pelleme ako u caMo ako je det A # 0. Tama ce pememe cucrema
moke Hahu u3 Kpameposux dopmyna

rae je A meTepMUHAHTa CUCTeMa, a A; Cy JAeTepMUHAHTe MPOMeHbuBUX r;. OBaj IPUCTYI 3aXTeBa MHOTO
pauyHCKUX omeapanuja - 3a (KBAAPATHM) CUCTEM AUMeH3uje n 6poj pauyHckux omeparmwmje je O((n+ 1)!).
Crnuuas mpobJieM ce jaBiba 1 aKO Ce Pelleme TPAKYU IPEeKO MHBep3He MaTpune T = A~ !b.

Hymepuuke metozne 3a permaBame CHCTEMa JIUHEAPHUX jeqHAUMHA CE JeJie HA MaYHe U UMEPLMUBHE.
Tauwna memoda maje peleme HAKOH KOHAUYHOD Opoja apuUTMEeTUYKUX oneparuja. Umepamusta memoda naje
peleme Kao0 IPAHUYHY BPENHOCT HU3A Y3ACTONHUX AMPOKCHUMAINja, TIe BAKHY YJIOTYy MMa U OpP3UHA
KOHBEPTeHIje UTEPATUBHOT TPOIECA.

Axo cy a;; n b; Taunu GpojeBu (uiu NpUGIKHYU ca HajMame M TAYHUX NeluMaa), Aa OU pelleme
Ouso TavHo ca m menuMaJtia Tpeba padyHaTu ca m+ 1 genmmana (a 3a Beauku O6pOj HENO3HATUX ca m + 2
wiu m + 3 menumadie).

4.1 TaycosB meTon ca m300pOM TJIaBHOT €JIEMEHTa

laycoB meTonm ce cacToju y eIMMUHUCAKY jeIHE MO jedHe HEMO3HATEe M3 CUCTEMa, MOK MATPUIA CU-
creMa He Oyzme Tpoyraona - aupekraH xon. OOpHYT XOX je m3padyyHaBame HEMO3HATHUX ;. Y KyHaH Opoj
noTpebHux apurMeTnurux omepanuja je O(n?).

I[Ipobaem ca I'aycoBuM MeTOZOM MOKE HACTATH AKO je KOE(PUUIUjEHT y3 €JEeMEHT KOjUM eJINMUIIEMO
eJIeMEeHTEe UCIOJ Hera 0Jr3ak Hyan: Taga Moxke nohu mo rybuTka cUrypHux nudapa jep aeammo 6pojem
OINCKUM HYyJIW. 3aTO C€ IPWINKOM HYMEPHWUYKOI pellaBama CHUCTeMa JIMHEApPHUX jenHauunHa l'aycoBuM
METOIOM YEeCTO 3aXTEBa Ia €JIEMEHT MaTpule A Ha riaBHO] AMjarOHAJU KOJUM Ce eJIVMUHUINY €JIEeMEHTU
UCTON Wera Oyae Mo alcoJyTHO] BPEAHOCTHU IMITO BeNw u OH ce Ha3uBa Nueom. Y 3aBUCHOCTU O HAUUHA
u3bopa nmmBoTa pasziaukyjemo ['aycos meron ca

* napyujastum nusomupareem (3aXTeBa ce Na je MUBOT IO ANCOJNYTHO] BpenHoctu Behu on enemenara
WICIIOJ H€Ta Y MCTO] KOJIOHU - MO3BOJLEHA j€ 3aMEHa BPCTA), WIIU

® momastum nusomuparvem (3axTeBa ce na je MUBOT HajBelm Mo AmncosyTHO] BPEAHOCTH y H-ErOBOj
BPCTHU M CBUM BPCTaMa IOCJIE HEroBe BPCTE IOUYEB Ol I-eI'OBe KOJIOHE - NO3BOJLEHA je 3aMeHa BPCTa
¥ 3aMeHa KOJIOHA, I1a C€ MOKE IPOMEHUTHU PEeNOCel IPOMEHILUBUX ).

Bumumo na he roramuo nusorupame nosehiatu ¢cTabUIHOCT, HA PAYYH AOCTA KOMIUIEKCHU]ET AJITOPUTAMA,
(BpIK Cce ABOIUMEH3UOHO YMECTO jeIHOAUMEH3UOHOr IPeTPaKUBAA). 34TO OBAE PAIUMO caMo ['aycos
METO/ Ca MapIUjaJHUM TUBOTUPameM, Koju Hajhemhe 6yme moBomHO mobap.



4.2 HrepaTuBHe MeTOI€e 3a pelllaBaibe CUCTEMA jeJHAYNHA

Y mpakcu je dyecto Marpuna cucremMa A peTka, MTO 3HAUYM A4 UMa MHOTO HYJA, IPUA YeMy HEHYJa
eJeMeHTU MOry OuTu npaBuiHO pacmopebhenu. 3aTo ce aaropuTMu 3a pellaBame CucTeMa npuiaarobasajy
Ia UCKOPUCTE TAKBY CTPYKTYDPY MaTpWUIE, IITO Ce HAjIAKIIe MOCTU:KEe aKO ce Marpuna A KOPUCTH caMo
kao ¢paxrop. To Hac MoTMBHMIIE na Ne(PUHUNIEMO HU3 UTEPALN]ja 2@ (M koje he xomBeprupar; ka
TayHOM pememy ¥ = A~lb, mpu yemy ce MaTpuma A KOpUCTH caMo Kao (axTop.

I[Mocmarpajmo cucrem jemnauuna Ar = b. Cako pacraBmame A = M — K | 3a HeKy peryiapHy MaTPUILY
M, meduHUIE UTEPATUBHY METOLY Ha ciaenehnm HauwH:

Mz—Kr=b = z=M'Ke+MYb=Taz+ec, T=M'K, z=DM"'b
Cnemn nma je pememe x QUKCHA Tauka npeciaukaBama f(z) = Tx+ ¢, Ta qepUHUIIEMO UTEPATUBHY METO Iy

gD =7 ®) Lo p=0,1,... (4.1)

Teopema 4.1. la 6u ureparusau mnporec (4.1) kouBeprupao ka pememny cucrema Ar = b 3a cBe mouerne
sextope z(©) i cBe mecme crpame b OTPeGHO je W TOBOJBHO Ja Cy CBE CONCTBEHE BPeJHOCTH Marpure 1’ 1o
aTICOJIyTHO] BPEIHOCTH Mambe o, 1.

WNnak, y mpakcu HaAM je 3HAYAjHUje HAPETHO TBpDheme.

Teopema 4.2. Ureparusuu nporec (4.1) kouseprupa ka pemiewy cucrema Az = b 3a cBe nouerne BeKTope

z© u ce mecme crpawe b axo je
17 <1,

npu gemy je || - || npousBosbHA omepaTopcka HOpMa (MAaTpUYHA HOPMA MHJYKOBAHA BEKTOPCKOM HOPMOM ).

4.2.1 Kpurepujym 3aycraBjbaiba U KOMIIJIEKCHOCT UT€PAaTUBHE METO/E

Kana mocmarpaMo KOMIIEKCHOCT UTEPATHUBHE METOME, 3aHNMA HAC KOJIMKO urepanuja tpeda cupose-
CcTU na Ou ce MOCTUrJa KeJbeHa TAYHOCT €.

Heka cy k-Toj urepamnuju rpemka pemema U IPEIKa OCTATKA
ev=z—2% u rp=b—Az® = Aey,

penom. lum je mahu k Tako ma Basku
lexll < e,

aJiM KaKO HE 3HAMO TAYHO PEIIeHe I OBaj KPUTEPUjyM HUje MpaKTUYaH. Y MECTO TOra, KPUTEPUjYM 3ay-

craBpama he outu
|lrell < &r, 3a meko g, > 0.

Axo Ham Tana tpeba mpoueHa rpemke, Bakuhe
lexll = 1A rell < TATH] - [l < AT - en

[IpernocraBuMo cana ma je mara IpAaHUIA PejaTUBHE I'PEIIKe OCTATKA €. Kako Baku

e T _
lewll gy Il gy = pag - ay,

[ [l
axo Habemo k 3a Koje Baskmu
Il _
~N )
161l
TPAHUIA PeJIATUBHE T'DEIIKe Pelena je
lexl
< k(A) -e.
Il



IMocmarpajmo cana ureparusau nponec (4.1). V3 nejeauaroctu
2% — ol < T - 12 ~ ],

nobujamo

=t — =]

2@ — |
—logyg W = —klogy 1T - log;g ———

]

Axo mpuMmernMmo ma je npubimkan 6poj curypHux mupapa y k-toj urepanuju

lz® — ]

el

nobujaMo na je 6poj mrepanuja NOTpeOHUX & Ce MOCTUTHE Z; = M CUTYPHUX Iudapa, 01 IPETIOCTABKOM
Ia IIOYEeTHa BPETHOCT ) pva zp = 0 curypaux nudapa

2, = —logyg

m
EF< —m—.
—logy HTH

Basku u remepasia ornena
T

4.2.2 Tayc-3ajmesoBa Meroaa

layc-3ajmenoBa MeTona je CIemUjaHM CIydaj OperxonHe merone, npu demy je A = L+ U, 3a pery-
JIapHY IOOH-e-TPOyraoHy MaTpuily L u cTporo ropme-trpoyraony marpuny U, Tj.

ap 0 -+ 0 0 a2 - amm
az1 aze -+ 0 0 0 - ao
A=L+U=| . . |+
anl an2 PR ann O 0 PR O
Tana je (L + U)z = b, onakne je x = —L Uz + L™1b, ma je oBaj MmeTon medpuHMCAH UTEPAIHA]OM

2Bt — 1y k) oy,

Unak, kako je L Tpoyraosa marpuna, eaementu Bexropa x(F+1)

3aMEHOM YHAaIpPem, Tj.

ce MOT'Yy M3PDadyHATHU U3 CBAKE BPCTE

1 i—1 n
k+1 k+1 k ;
ot = — b — > aijm; ' > aijx§') ;=120
(077 T P
j=1 Jj=i+1

IIpumerumo nma ce mBe cyMe y NPETXOIHO] (OPMYIM MOTY H3PA3UTH Kao jeqHa Zi# ai;xj, TOE ce
KOPHUCTH HajCKODHje M3padyHaTa uTepamuja 3a x;. llponexypa ce y ommreM ciy4ajy HacTaB/ba CBE JOK
MPOMEHA y jeqHO] UTEepAallju He Oyae Mama O 3aJaTe T'DEIIKeE.

Naxko ce I'yac-3ajmenoBa mMeTrona MO:ke NPUMEHUTU HA CBAKy MaTpuiy A ca HeHyJga eJIeMeHTHUMA Ha
IJIaBHOj MjaroHANM, KOHBEPreHIja je TapaHToBaHa caMo ako je marpuna A = [a;;]f;_;:

;

® cmPo2o JUjazoOHAAHO DOMUHAHMHG, T]. |a;;| > E#i la;;| 3a cBako i, uin
e cuMeTpHUuYHA U nodumueno dedpurumua, Tj. v Av > 0 3a cBakm HeHyJa BekTop v € R™.

IIpumep 4.1. Tayc-3ajaesoBom mMerogom (LIPOBEPUTH Ja Jid Cy 33/J0BO/bEHH YCJIOBH 33 HEHO Kopuiiheme)

PEIUTH CUCTeM jeqHadnHa;
1.2z + 0.15y — 0.1z = 0.8

0.3z + 1.82y + 0.29z = —0.795
0.122 + 154y + 2.9z = 5.83

ca PEeJIATHBHOM TPEINTKOM MamoM on 1072,



