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HNPUMEHEHHME ITAKETOB ITPUKJIAIHBIX ITPOT'PAMM B YYEBHOM ITPOIECCE

Matlab npoecpammacvinvin nakemmepun KOLOOHMO 3cenmepoe Ubleapyyea KOAOOHY IV ULY

KeIMupuizeH.
Ilpeonacaemcs ucnonvzosanue naxkema npoepamm Matlab ons peuterue npuxkiaousix 3a0au.

The use of Matlab programmes packet for solving applied tasts is offered.

B kypcax 4ucIeHHBIX METO/IOB BHIYMCIUTEIHFHON MATEMATUKHN U3Yy4alOTCS BOIIPOCHI TOCTPOCHUS,
MPUMECHEHUS ¥ TEOPETUYECKOTO OOOCHOBAHUS AJITOPUTMOB MPUOIMIKEHHOIO PEHICHHS Pa3IUYHbIX
KJIACCOB MAaTEeMaTHYEeCKMX 3alad. B Hacrosiee BpeMs OOJBIIUHCTBO BBIYUCIHTEIBHBIX alTOPUTMOB
OPUCHTHPOBAHO Ha WCIIOJNB30BaHUE OBICTpoAcHCTBYoNMX OBM. BBIUNCIUTENBHBINA —aNTOPUTM
€CTeCTBEHHO pacCcMaTpUBaTh KaK HEOOXOJMMYIO COCTaBHYK) YaCTh BBIYHCIUTEIBHOIO SKCIIEPUMEHTA —
3¢ peKTUBHOr0 METOJa PelIeHHs KPYITHBIX €CTECTBCHHOHAYYHBIX U HAPOAHOXO3SHUCTBEHHBIX 3a1a4. [Ipu
pEIICHUU CIIOXKHBIX 3a7ad HAyKd M TEXHHUKH, HApUMEp PEIICHUU Pa3IMYHBIX 3a]ad MEXaHUKU
CIUTOIIHBIX CpPeJl, SKOHOMHUKHU U T.J. C MPUMEHEHUEM YHCICHHBIX METOJIOB BO3HUKAET HEOOXOIUMOCTh
peliaTh CUCTEMBI TUHEWHBIX aNreOpandecKuX ypaBHEHUH.

PaccMoTpuM HEKOTOpBIE YHUCIIEHHBIE METOIBl PEIICHUS CHUCTEM JIHMHEWHBIX anreOpandecKux
ypaBHEHUH

A-x=f,

(1)

e A - martpuga m-m, X :(xl,xz,...,xm - HCKOMBII BEKTOD, f =(fl,f2,...,fm)T—
3aJlaHHBId BeKTOp. Bynaem mpenmnonaraTsk, 4TO ONpeNeauTedh MATpUILl oTindeH oT Hynd. Cuctemy (1)
MOXKHO peIlaTh pPa3IMYHbBIMU MeToAaMu: MeroaoM [aycca, WUTepallMOHHBIMM METOJAMHU, METOAOM
Kpamepa, MmaTpuuabiM criocoOoM. TpaJWIIMOHHO TPU U3YYCHUU YHCICHHBIX METOJIOB PEHICHUS CHUCTEM
JIMHEHHBIX aNTeOpandecKuX YPaBHEHUH PEMIArOTCSI CHUCTEMBI, COCTOSIME M3 TPEX ypaBHEHHUH C TpeMms
Heu3BeCTHBIMU. CTYIEHTHI IIPU 9TOM OBJIAICBAIOT HABBIKAMU BBIYMCIICHUS ONpENeIUTeNeH, HaX 0K ACHUS
00paTHOW MAaTpPHUIILI, TPAHCTIOHUPOBAHUS MATPHIl, MPHUBEICHUE MATPHUIl K TPEYTOIbHOMY BUIY U T.A. B
CcIyd4ae TPUMEHCHHMS METOJOB IOCICHAOBATENBHBIX TMPUOIMKEHUNW  OCYIIECTBUTH TPYIOSMKHE
MaTeMaTHYeCKUE pacueThl IS JOCTIDKEHHS  TpeOyeMoll TOYHOCTH BbhiuucieHui. [lpu pemreHun

KOHKPCTHBIX HAYYHO-TCXHHUYCCKUX 3aJad NPUXOOUTCA PCUIaTb CUCTEMY JIMHECHHBIX aJIl e6paI/I‘lCCKI/IX

YPABHEHUM, COCTOSMIYIO U3 YPABHEHHUA € X, X, ,..., X  HEM3BECTHBIMH.



B »TOoM cnywyae mpoBeneHHe BBIUMCIEHHH TpeOyeT MHOrO BpeMeHH. B memsx aBToMaru3amuu
BBIUMCIIUTEIBHOTO MPOLECcCa COTJACHO aJIrOPUTMY MPHUMEHSIEMOT0 YHCIEHHOI'O METOJAA COCTABIISIOTCS
mporpaMMsl Ha s3bikax nporpammupoBanus kak FORTRAN, Pascal, Delphi, Cu++ u 1.1.

B Hacrosee BpeMs mUpoKo MPUMEHSIOTCSA aKeThl IPUKIaJHBIX TporpamMM Mathcad, Matlab 7,
Maple 9 nns perieHus 3a1a4 BEIYUCIUTEIBHON MaTEMaTHKH.

Paccmorpum pemieHne cucTteM JMHEHHBIX anreOpanyeckux ypaBHeHHWid MeronoM [aycca c
ucronp3oBanreM Matlab.
>>%Pemenne cuctemsl MmeroaoM ["aycca
>>A=[2-11;32-5;13-2];
>> b=[0;1;4];
>> C=rref ([A,b]) %IIpuBenenne pacipeHHON MaTPHUIIBI K TPEYTOIBHOMY BUAY

C=

1.0000 0 0 0.4643
0 1.0000 0 1.6786
0 0 1.0000 0.7500

>> x=C(1;3,4:4) % Bsinenenue mociaeaHero cTon0Ia U3 MaTPUILBI
x = %Pemenue cuctemsl
-0.4643
1.6786
0.7500
>> A*x %lIpoBepka
ans =
0
1
4
3necy ¢ynknus rref(M) ocymiecTBisier mpuBeAeHHE MaTpull M K TpeyroibHOH Qopme,
WCIOJB3Ys METOJI MCKIIoueHus ["aycca.
Ha cnenyromem nucTUHTe NpHUBOAMTCA pEIIEHHE JMHEHHOM cHCTeMbl ¢ mnomoupto LU-
Pa3IoXKEHUS.
3necy Lu(M) Bemmonnsier LU—pa3znoxkeHne, BO3BpaIiaeT 1Be MaTPHILIbI: HUKHIOIO TPEYronbHyo L
1 BEPXHIOIO TpeyronbHyto U:
>>%Pemenne nuHeHON cucteMsl ¢ momoursio LU- pasnoxenus
>> A=[3,1,-1,2;-5,1,3,-4;2,0,1,-1;1,-5,3,-3];
>>b=[6;-12;1;3];
>> [L,U,P]=lu(A)%LU-pa3noxenue
L = %Hwxna4 TpeyronpHas MaTpuia
1.0000 0 0 0
-0.2000 1.0000 0 0



-0.4000 -0.0833 1.0000 0
-0.6000 -0.3333 0.8000 1.0000
U =Bepxuss TpeyronpHas MaTpula
-5.0000 1.0000 3.0000 -4.0000
0 -4.8000 3.6000 -3.8000
0 0 2.5000 -2.9167
0 0 0 0.6667
P = %Marpurna nepectaHoBok
0 1 0 0
0 0 0 1
0 0 1 0
1 0 0 0
>> b=P*b %Moaudukamnus Bekropa b
b=
-12
3
1
6
>> Y=rref ([L b])%Pemenue ypaBuenus Ly=b
Y =
1.0000 0 0
0 1.0000 0 0
0 1.0000 0
0 0 1.0000
>>y=Y(1:4,5:5)
y=
-12.0000
0.6000
-3.7500
2.0000
>> X=rref ([U y])%Pemenue ypasaenus Ux=y
X =
1.0000 0 0
0 1.0000 0 0
0 1.0000 0
0 0 1.0000

>> x=X(1:4,5:5)%Pemenne 3ananHoii cucrembl AX=b

-12.0000
0.6000
-3.7500
2.0000

1.0000
-1.6000
2.0000
3.0000



>
Il

1.0000
-1.6000
2.0000
3.0000
>> A*x %lIpoBepka
ans =
6.0000
-12..0000
1.0000
3.0000

Janee mnpuBeneM TEKCT MPOrPaMM,

COCTABJICHHBIX C TIIOMOIIBIKO BCTPOCHHOI'O A3bIKaA

nporpaMMupoBanus nakera Matlab u peanu3yrommx YHCICHHBIX METOAOB pEIICHHs 3a/4a4 JUHEHHOH

anreOphl.

%Pemenue CJIAY meronom utepanuu

function [x1]=iter(A,b,n,ep)
Pr=0
for i=1:n
S=0;
for j=1:n
if i~=j
S=S-+abs(A(i,j));
end;
end;
if abs (A(1,1))<=S
Pr==0;
break;
end;
end;
if Pr==0
for i=1:n
betta (1)=b(i)/A(i,1);
x1(i)=betta(i);
for j=1:n
if i==j
alfa(i,j)=0;
else

alfa(i,j)=-A(1Lj)/A(i,i)



end;
end;
end;
while 1
for i=1:n
x0(1)=x1(1);
end
for i=1:n
S=0;
for j=1:n
S=S-ralfa(i,j) *x0(j);
end;
x1(i)=betta(i)+S;
end;
max=abs(x1(1)-x0(1));
for i=2:n
if abs (x1(i)-x0(i))>max
max=abs(x1(i)-x0(1));
end;
end;
if max<ep
break;
end;
end;
else
warning(«<ERRORY);
end
%Pe3ynbTaT paboThl QpyHKINN
>>7=[4,0.24,-0.08;0.09,3-0.15;0.04,-0.08,4];
>>q=[8.9,20];
>> [X] = iter(Z,q,3,0.0001)
X =
1.9092 3.1950 5.0448
>>7*X%lIpoBepka
Ans =
8.0000
9.0000
20.0000



Juns perienus muddepeHnnanbHbBIX YpaBHEHHH U crcTeM B Matlab npemycMoTpeHs! cremyromnme
¢bynakmn: oded5(f, interval, x0, options), ode23(f, interval, x0, options),odel13(f, interval, x0, options),
odel5s (f, interval, x0, options),ode23s (f, interval, x0, options), ode23t (f, interval, x0, options), u
ode23tb (f, interval, x0, options).

BxoanpiMu napamerpaMu 3TUX GYHKLIUH SBISIOTCS:

. 1
f — BekTOp-(QYHKIMS A1 BHIYMCICHHUS PAaBOM 4acTH ypaBHEHHS X = f (x,1) numm cuctembl

dx
ypasuennit — = f(,X);
dt

e interval — MaccMB W3 JBYX UHCEN, ONPEACTAIOIINA HWHTEpBal WHTETPUPOBAHUS
nudQepeHInaIEHOr0 YPaBHEHHS WIN CHCTEMBI,

e X0 — BekTOp HaYaJNBHBIX YCIOBHH CUCTEMBI TU((epeHINATbHBIX CUCTEM;

e options — mapaMerpsl YIpaBICHHUS XOAOM pemeHus Iu¢epeHInanbHOr0 ypaBHEHUS HWIIN

CHCTEMBI;

Bce QyHkum Bo3Bpamaor:

e Maccus T — KOOpAWHATHI Y3JI0B CETKH, B KOTOPBIX HILETCS PELICHNUE;

e Marpuny X, i-if cTonGen KOTOPOil SBIAETCA 3HAUCHUEM BEKTOP-(QYHKLUHU PELICHHs B y3Ie

Ti.

B ¢ynkuun oded5 peanmuzoBan meron Pynre-Kyrra yerBeproro-mstoro mopsiika TOYHOCTH, B
¢ynkuuu ode23 Ttakke peanuzoBaH Mero] Pynre-Kyrra, HO BTOporo-tpersero mopsiaka, (QpyHKOus
odel 13 peanmusyer meTon Anamca.

Jnis pelieHuns )KeCTKUX CUCTEM MpeaHa3HaueHbl GyHKuust odelSs, B KOTOPOH peaan30BaH METO.
I'upa, n pynxumsa ode23s, peanusyromas Meron Podenbpoka. [y momyuenus 6onee TOYHOTO pelICHUS
JKECTKOM CHCTEMBI JTydIlle HCIO0Ib30BaTh PyHKIHI0 odelSs.

Jns  pemenust OOBIKHOBEHHBIX nu((epeHunaIbHBIX ypaBHeHHH u cucteM B Mathcad
npenHa3zHadeHsl cienyromme ¢pynknun: Odesolve ([vector], t, b, [n]) Bo3Bpamiaer QyHKIUIO (CKaIIPHYIO
Ul ypaBHEHUS. W  BEKTOP-QYHKUUIO M CHCTEMBI YpaBHEHHH), SBISIOUIYIOCS pPELICHUEM
muddepeHInanbHBIX YpaBHEHHUS, Vector — HeoOsA3aTeNbHBIA mMapamerp (MCIONIB3YeTCs TOJNBKO IpU
PELICHUN CUCTEM), COAepXaIli uMeHa (YHKIHHA, t — UM HE3aBUCHMOW MEPEMEHHOW, b — KoHeuHas
TOYKa HMHTEpBaja HMHTETPUPOBAHMS, N — KOJIMYECTBO IIAroB, Ha KOTOphbIe pa3OMBaercss MHTEpBal
uHTEerpupoBanus audQepeHInaTbHOro ypaBHEHHsI UM CUCTEMBIL; 3Ta (PYHKIHS 3aBEpIUAeT pelIarolnii

6nok Given. Rkfixed (init, t1, t2, npoints, D) pemaer auddepennuansaoe ypaBHeHHE TEPBOro MOPsIIKa
CIIUCOK JIMTEPATYPbI

1. AnexceeB E.P., UecHokoBa O.B. Pemenne 3amay BBEIUHCIATEIBHON MaTEMAaTHUKH B ITaKeTax

Mathcad12, Matlab 7, Maple 9.



