IIporpamma gauss.exe

JlokymMeHTaIUsA

Anzopumm peuwrenusn CJIAY

Paccmotpum cuctemy nuHelHbIX anredpanueckux ypaBHeHuit (CJIAY) u3

m ypaBHeHHfI C N HCHU3BCCTHBIMM.

X +a,X, +..+a, X, =h,

1n“*n
Ay X, + A Xy + .+ 3,5, X, =Dy,

(1)
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TpeOyeTcst HAliTH BCe pellieHUs JTaHHOW CUCTEMBI JIMOO ONPEACIIUTh, UYTO OHA

HECOBMECTHA (HE UMEET PCILICHH ).

Bnauane cucrema (1) npu mnoMomM 3JIEMEHTAPHBIX MPeoOpa3OBAHMIMA

IIPUBOAUTCA K CTYIICHYATOMY BUAY:
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[Ipotecc npeoOpazoBanusi cuctemsbl (1) K cTynmeHYaTOMy BHJIY Ha3bIBACTCS

psAMBIM X0A0M MeTona [aycca.

Ilepemennbie X, X, ,...,X; Ha3bIBAIOTCS 2NAGHbIMU NEPEMEHHbIMU, BCE
OCTaJIbHBIE IEPEMEHHBIE HA3BIBAIOTCS C80O0OHbBIMUL.

Ecnu xoTs 661 0;1HO umcio b =0, rae i >r, To CUCTeMa HECOBMECTHa.

ITycts b'=0 must Bcex i>r. PaccMoTpum oOpatHbiii xon Meroma [aycca.

[lepenecem cBOOOHBIC IEPEMEHHBIE B TIPaBbie YacTH ypaBHeHHM. [Tomyuum
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HpI/II[aI[I/IM CBO6OI[HBIM MCPEMCHHBIM IMPOMU3BOJIBHBIC 3HAYCHUA, 4 3HAUCHUA

[JIABHBIX TIEPEMEHHBIX Haiizem 1o Gopmyre
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Paccmotpum npsimoit xo meToa ['aycca ¢ BHIOOPOM IIaBHOTO AJIEMEHTA 110
CTOJIOITY.

CHayasia HaxoAuM B 1-M CTOJ0LlE MAaKCHUMAaJbHBIA IO MOIYJIO AJIEMEHT
(rmaBHBIM 251eMeHT). Ecnu Bce aneMenThl 1-ro ctosdua paBHbl 0, TO nepeMeHHas
X, YK€ HCKJIIYEHA, IIEPEX0IUM K UCKIIIOUYCHHUIO IIEPEMEHHON X, . Eciu ke He Bce
3JIeMEHTHI 1-ro cronbua paBHbl 0, TO MEHsIEM MecTaMH 1-10 CTPOKY U CTPOKY, B
KOTOPOW HaxOJMTCS IJIaBHBIM DJIEMEHT, a 3aTEM MCKIIIOYAEM IEPEMEHHYIO X, U3 2-

ro, 3-ro, ..., M-ro ypaBHeHUil, TOMHOXkas 1-e ypaBHEeHHE HA KOI()(DULMEHTHI a;, U

BbIUHTAasA €ro U3 BCCX OCTAJIbHBIX ypaBHeHHﬁ.

Ilocne uckmoueHUs HCpGMCHHOﬁ X, AHAJIOTUYHbIM o6pa30M HCKIIIIO9acM
MNEPEMCHHBIC X,, X; U T.H.

Pazpaboran moxynb ms pemenus CJIAY meromom ["aycca B ciydae, koraa

MaTpHIa CUCTEMbI MOXKET ObITh KBaJPATHOM BBIPOXKICHHON WM MPSIMOYTOIBHOM.

Ilpozpammmnan peanuszayusn

OcHoBHas (yHKIMS MOAyJid — Gauss, KOTopas OObSBICHA CIEAYIOIIUM
obpazom:

std: :vector<std::vector<double> > Gauss (

std: :vector<std::vector<double> > a,
std: :vector<double> b);

OyHKIMSA NPUHUMAET HA BXOJ MATPUILy CUCTEMbl & M BEKTOP MPABBIX
yacte ypaBHeHuM b. DyHKuuUs BO3BpallaeT BEKTOp 3HAYEHUN NEPEMEHHBIX,
KOKIBIM 3JEMEHT JTOr0 BEKTOpa, B CBOK OYEpElb, SBISETCS BEKTOPOM,
coJiepKaliuM KO3 PUIIMEHThl TIPU CBOOOJHBIX MEPEMEHHBIX M YHUCIO, KOTOPOE
pubOaBISIeTCS K JTMHEHHON KOMOMHAIIMKM CBOOOMHBIX MepeMeHHbIX. Eciu cucrema

HECOBMECTHA, TO (PYHKIIMS BO3BpAIIAET MyCTOU BEKTOP.



BekTop, conepxammii 3HaU€HUE MEPEMEHHOM, YCTPOEH TakK: HYJEBOU
AJIEMEHT BEKTOpa COJEPXKHUT YHUCIO, KOTOpPOE MpuOaBiseTcs K JIMHEHHON
KOMOMHAIIMA CBOOOJIHBIX IEPEeMEHHBIX, a I-ii smement (1>1) comepxur
K03 unmeHT 1pu I-i CBOOOHOM MTEPEMEHHOM.

[Ipsmoit  xom wmetonma Ilaycca peanw3oBaH CIEAYIONIMM — 0Opa3oM.
[lepemenHass i COIEPXKUT HOMEP TEKYIIETO PAcCMaTpUBAEMOIO YpPaBHEHHUS, a
nepeMeHHass j COAEPKUT HOMEp TEKyIIe NEepeMEHHOW, KOTOPYIH HYKHO
UCKJTFOUUTH (IIpeanosaraeTcs, YTo U3 ypaBHEHUH ¢ HoMepamu 1, 2, ..., 1 —1 yxe
UCKIJTFOUEHBI TIEPEMEHHBIE ¢ HoMepamu 1, 2, ..., ] — 1). B mponecce npsimoro xoxa
Merona [aycca BbUMCIIETCS BEKTOp JJ, COAEpXkAIMi HOMEpa TIJIAaBHBIX
nepeMeHHbIX. Takke BBIYUCISIETCS MEPEMEHHAsl ¥, COAEpKaIllas YKMCIIO IIaBHBIX
IIEPEMEHHBIX.

/* Tlpamom xom meToma l'aycca */

std::vector<int> jj;

int 3 = 0;
int r = 0;
for (int i = 0; 1 < m; ++1i) {

double max abs;
int k max;
while (j <= n-1) {
//HaxoOuM MaKCUMAaJILHBIM [10 MONYJID B3JIEMEeHT
max abs = 0;
k max = 1i;
for (int k = i; k < m; ++k) {
if (fabs(al[k][J]) > max abs) {
max abs = fabs(alk][J]);

k max = k;



if (!equal (max abs, 0))
break;
++7;
}
if (3 > n-1)
break;
++r;
jj.push back(j);
if (k max != 1) {
//TOMEeHSTb MeCTaMM 1-10 CTPOUKY C Kk max-i
for (int 1 = j; 1 < n; ++1)
swap double(ali] [1], alk max][1l]);
swap_ double(b[1], b[k max]);
}
//menvim i-e ypaBHeHMe Ha al[i] [J]
for (int 1 = J+1; 1 < n; ++1) {
alil[1l] /= alillJ];

b[i] /= alil[j];
alil (3] = 1;
//TyTEM BJIEMEHTapPHEX Npeofpasz30BaHuil OOHYJIUTH
//znemenTs al[i+1] (3], ali+2][3j], ..., alm=1]1[7]
for (int k = i+1l; k < m; ++k) {

//yMHOXaeM i-e ypaBHeHume Ha alk][]]

/ /v BRIUMTaeM U3 k-TO ypaBHEHUS

for (int 1 = j+1; 1 < n; ++1)

alk][1l] -= ali][l]*alk][]J];



++7;
}
I[anee CUCTCMaA ITPOBEPACTCA Ha COBMCCTHOCTD.

/* IlpoBepKa CUCTEME Ha COBMECTHOCTL */

bool flag = true;
for (int i = r; 1 < m; ++1) {
if (lequal(b[i], 0)) {
flag = false;

break;

}
if (!flag) {
//cucTeMa HeCOBMECTHA
return ans;
}
[Tocne »Toro ompenensieTcsi, Kakue MEPEeMEHHbIE OyAyT CBOOOJHBIMU, H
CBOOOTHBIM MIEPEMEHHBIM MTPUCBANBAETCS MPOU3BOJIHLHOE 3HAUCHHUE.

/* OnpenejieHyie CBOOOMHHIX IIe€pPEeMeHHHEX */

int free vars count = n-r;
ans.resize (n);
for (int j = 0; j < n; ++3)
ans[J].resize(free vars count + 1);
if (r == 0) {
for (int J = 0; j < n; ++73)

ans[J]1[3+1] = 1;

else {

int ¢ = 0;



for (int j = 0; J < jj[01; ++73) {

for (int 1 = 0; 1 < r-1; ++1i) {
for (int j = J3[1i1+1; J < J[i+1]; ++3) {

++c;

for (int j = jJjl[r-1]1+1; 7 < n; ++3) {

}

Haxkownern, BoinonHsieTcss oOpaTHBIM xoa MeTona ['aycca, B X0oJe KOTOPOTO

BBIYUCIIAIOTCA 3HAYCHUA I''IaBHBIX IICPCMCHHDBIX.

/* OBpaTHBlM XOI MeToma I'aycca */

for (int i = r-1; i >= 0; --1) {
ans[jj[i]1][0] = bli];
for (3 = J3[1i]1+1; J < n; ++3)
ans([jj[i]] = add(ans[jJ[1]],
mult (ans([3j], -alill3]1));
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