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AHHOTAIMS

B meroanueckoM 1mocoOMM MPOBOJIUTCS W3YUYEHHUE OCHOBHBIX IPHHLMIIOB MO3IOBOIO
HITypMa U TEXHUYECKOE Pean3alMy PELICHUs 33/1a4M ¢ MOBEPHYThIM cTepxkHeM. OObscHIETCS
IPUHLMII TIOCTPOEHUs MaTeMaTthdeckol Moxaenu wmerogoM ['aycca. Ilocime mnoctpoenus
MaTeMaTHYECKOM MOJIEJIN CUCTEM MOKHO MPeNyrajarh AajibHENIIee ee TOBEICHUE.

ANNOTATION

The policy manual is carried out to study the basic principles of brainstorming and implementing
technical solutions of the problem with rotated bar. Explained by the principle of constructing a
mathematical model of the Gauss method. After the construction of mathematical models of
systems can predict future behavior.



Pewenue cucmemnl ancedopauveckux ypagnenuul Ha IBM

Oonum u3 s¢hpexmusHblx Memoo08 peuerus. cucmemsl aneedpaudeckux ypaeHeHull,
Komopule noayuaromcsa npu ucnoavsosanuu MKD, aensemcs uzeecmmuwviii 8apuanm memooa
uckntouenusi Iaycca. Ha nepsom smane ucxoonas mampuya npeoopazyemcs K mpeyeoibHOMY
8U0Y, NOCJIe Ye20 peuleHue Noay4aemcs 0Opamuol NPO2OHKOU.

Paccmompum cucmemy uz 4-x auneiinvix aneebpauieckux ypagHeHull 6Uoa:

+1 +1 +1 +1 — Rt
a px1ta pxpta 13xgt a puxg=b
+1 + +1 + +1 + +1 _ b+1
a nxXxpTa pX;Ta 33 X3 a 24 X4 — 2
+1 + +1 + +1 + +1 _ b+1
a 31X1Tdad 3pXpTd 33X37T A 34X4— 3
+1 + +1 + +1 + +1 _ b+1
A 41 X174 42X T4 43X37T A 44 X4 = 4

Buipazue uz nepeozo ypasnenus nepemennyro X1, umeem:

+1 +1 +1 +1
Xq= b™y -a 12 -a 13 - T1g m
1 +1 +1 +1 +1 ° [1 Xo X3 X4]
a a i a a
Iloocmasnsaa nonyuennoe svipadxcenue 01 X1 60 2-e, 3-e u 4-e ypasHeHus u npueoos
NnOO00OHBLE YleHbl, NPUXOOUM K CUCmeMe:

+1 +1 +1 +1 — htl
a 1x; + a 1ppx; + a “13xz + a uxs=b"y
0+ (ax—aa1/ary/an ] )x2+(azs—aa1/ arz/ann])x3 +(aas—az/ara/ain])xa = br-ba(az/asr)
0+ (asy—as/ai/ain] )Xo+ (azz—asi/a1z/ai] )xs +(ass—az/ais/ar1] )xs = b3-bi(as/an)
0+ (agz—am/ar/ar1])x;+(ass—az[ar/ar1])xs +(as—as[ars/a1])xs = bs—01(as/as;)
B mpex nocneonux ypasuenusx ece kodpguyuenmul apg u by 0onscnvr umems sepxmuil
unoexc (+1), nockonvky smu kosghguyuenmeol 63amol U3 UCXOOHOU cucmemsl. /lanee yKa3aHHbll

uHoexc byoem Ucnoib308aH OJisi 0003HAUEHUSI HOMePa UMepayuu peueHus UCXOOHOU CUCEMbL.
Beeoem cnedyrowue obosnauenus:

k+1) k k k Ky . k+1) k k k k
apq+( * )_ apq+ - apk+ ( akq+ / akk+ ) y bp+( N )_ bp+ = bk+ (apk+ / akk+ ) (14.1)

Tozcoa nocieonroro cucmemy MONCHO nepenucams 6 guoe:
+1 + +1 + +1 + +1 _ b+1
a 11X a 12X a 13X3 a 14 X4 — 1

+7 +7 +2 +2
0 + a_ 22X +a+223x3 + a 2 X4 = b+22
0 + a+232 X2 +a+233x3 + a+234 X4 = b+23
0 ta X, Tapxstauxa=b"y

Buvipasue uz emopozo ypasnenus nepemennyio X, umeem.

b*? -a*? -a*?
X2: [ — 2 23 24 ] 1 m
7 T ¥7 o X3 X4
a "o a » a 2 ! ]

Iloocmasnas nonyuennoe svipasxceHue 01 X; 6 3-e U 4-e ypasHeHus u npueoos
n000OHbLE UNeHbl, NPUXOOUM K cucmeme:
a™tx + atpx, + a™t3xs + a™taxg=b
+2 +2 +2 — W2
a “»px + a ;3x3 + a ‘uxs=b"
(a3s “~az," [a23"/az *])xs + (@34 ~az" [z Jaz " ])xa = D230, (ag, /a0 ™)
(@43 a3y [a23""/az " ])xs + (44" a4y [a2s"/az " ])xa = 0240y % (@ay /a2 ")
Kosgppuyuenm npu neussecmmuoti x3 6 mpemvem YpaeHeHuu JN02UYHO ObLIO Obl
0bo3nauume Kak asy . Ilonpobyem noayuums e2o popmanvbHo, UCNONL3YSL NEePEyIo GOopmyny 6
svipadcenuu (14.1). C smou yenvio obosnauum p=3 (Ne cmpoxu) , =3 (Ne cmonbya), k=2
(Homep mexywel umepayuu) u LOOCmasum 3mu uHoexcol 6 (14.1):

+(2+1) _ +2 +2 +2 +2y .
das @)= As3 -8z (A3 /ax ),



HOle'{Wlu 04esUOHoe COBNAOeHUe pe3yiomamoe. Buiuucium  ananoeuuno
ocmaljlbHble K03¢¢uuueHMbl npu Heu3zeecnitHovlx 6 mpenmbem U 4emeepmom ypasHeHUusgAX:
a‘34+(2+1): a34+2_ a32+2( a‘24+2/ 8.22+2) :a34+3
a‘43+(2+1): a43+2_ a42+2( 3.23+2/ 8.22+2) :a43+3
a‘44+(2+1): a‘43+2_ a‘42+2( a23+2/ a22+2) :a44+3
Henocpeocmeenrnoti  npoeepkoii  MOJCHO NOKA3amv, UYmMo Npasas UmMepayuoHHAs.
Gopmyna, ¢ ROMOWbLIO KOMOPOU BLIMUCTAIOMCS C80O00HbIE YleHbl, MaK dice eepHa. 1Iposoos
HeobXx00uMble BbIYUCTICHUS, NOJYHAeM BblpadiceHue Ol UCXOOHOU CUCMeMbl YPABHEHUL NOocie
emopoﬁ umepayuu 6blpadrCeHusl Heu36eCnIHblx.
>0e: b3+3: b+23—b2+2(a32+2/a22+2) u b4+3: b4+2 —b2+2(a42+2/a22+2).
Ilocne mpembeﬁ umepayuu cucmema npumem 8UO.

aptat a or  a et an g = by
0+ ap Px+ ap gt axixy = by*?
0+ 0+ azs xat  as g = bs*?
0+ 0+ 0+ a44+4x4 = b4+4

2oe: 344+4: a44+3—a43+3( 6134+3/033+3) u b4+4: b4+3 —b3+3( 043+3/6133+3)-
Pewenue nonyuennoii cucmemvl 8binoHsIEM MEMOOOM 0OpamHoOU npoouku. M3
Yemeepmo2o ypasHeHUs BbIYUCTISIeM Heu38eCmHuyio X4:
X4 — b4+4 /a44+4
U3 mpemveco ypasnenus eviuucisnem neusgecmuyro X3:
X3 = [b3+3-(a34+3x4)]/a33+3
U3 emopozo ypasHnenus sviuucisiem neuzgecmuyio X2:
Xt = [bz+2 —(c s xg + Cl23+ZX3)]/a22+2
Haxkoney, uz nepsoco ypasnenus eviuucisiem neusgecmmuyio X1:
x1 = [0 — (a1 xatars s tany ) fan
Ilycmb 6 ucxoouou cucmeme 3a0aH0 PUKCUPOBAHHOE 3HAYEHUEe P-U NepeMeHHOU
(X,=Q). IIpeobpaszosanue cucmemvl npo6OOUM NO UWLASAM.
®  x03pPuyuenmol p-ii CMpoKU, Kpome OUACOHATIbHO20 KOdduyuenma, pasHoco app+1,
NPUPAsHUBaeM HYio;
®  CB00O0OHDIIL UlleH 8 P-Ul CIMPOKe 3AMEHsIeM NPOU3BEOCHUCM.: (app+1Q);
® ypasHeHus, codepicaujue nepemennyio X, npeobpasyem, ebluumas us obeux yacmeil
KaxM#cO020 U3 HUX NPou38edenue (aqp+1Q), 20e ( — Homep cmpoku (4=P).
Ipounniocmpupyem smo Ha npumepe cucmembvl YypagHeHUlL:

46,6T, — 21,7T, + 0 +0 = 1000
- 21,77, +93.2T, — 21,7T; + 0 = 2000 (14.2)
0 - 21,7T, + 93,2T, — 21,7T, =2000
0O + 0 - 21,7T; + 56,6T, =1400
30ecw, coenacno ycnoeuro 3aoadu, @uxcuposana 00Ha cmeneHb c80000bL

y3n06020 napamempa {T1=150}. Ilpeobpazosanue cucmemvl npo8OOUM NO ULALAM:
o xo3ppuyuenmor 1-ii cmpoxu, Kpome OUACOHAILHO20 KOIPPuYUuenma, pagHo2o
K1,=46.6, npupasnusaem nymnio:
46,6T, + 0 +0+0=1000
€80000HbLI UneH 6 1-1ii cmpoke 3amensiem npoussedenuem. (Ky1T1)=6990:
46,6T, + 0 +0+0=6990
nepemennas Ty 6xooum ewje 80 6mopoe ypasHeHue, NOIMOMY GblUUMAeM U3 J1eOU U
npasoil uacmu 2-20 ypaenenus npoussederue Ko Ty=(-21,7 #150):
0+ 932T,— 21,7T; + 0 =2000—(-3255)= 5255

Taxkum obpazom, uckomas cucmema O peuleHuss npumen Uo:



B

npeo5pa306aﬂue 6bINOJIHAEMCA onepamopom.

For i:=1to n do If defX[i]=1 Then UppCase(i);

Paccmompum cucmemy:
—37x; + 10,1 X, +9 X3 =-16,5
+8,2 X3 —37 X +9 X4 =-35,45
+9 X2+8,2 X3— 37 Xg4 = —18,7
+9 X3 — 37 x3+10,1 x4 = 7,42

466T, + O +0 +

0 +932T, — 21,7T, +

0 - 217T, + 932T; —

0 + 0 - 217T; +
npoepamme peuerusl cucmemusl

0 =6990
0 = 5255
21,7T, = 2000
56,6T, = 1400

VpasHeHUl,

nPUBOOUMOTL

Ilpoepamma sviuucnenuss KopHei OAHHOU CUCEMbL NPUBEOEHA HUNCE:

uses crt;

type gw=array|[l.
const MotL:qw=
BotL:Linia= (-
tqw;

var ml,m2

const n=4;
.n,1..n]
((-

of real;
37,10.
16.5,-35.45,-18.7,-7.42);
X,bl,b2:Linia;

1I9IO)I

Procedure CoeFA (i, j,k:byte);

begin m2[i,j]l:=ml[i,j] - ml[i,k]*ml
Procedure FreeB(i,k:byte);begin b2[1i
BEGIN clrscr; For i:=1 To n Do x[i]:
For i:=1 to n Do For j:=1 To n Do
For i:=1 to n Do For j:=1 to n Do m
For j:=1 to n Do m2[1,]j]:=ml[1,3];
For tt:=2 To n Do
Begin For i:=tt to n Do m2[i,tt]:
For i:=tt To n Do For j
For i:=tt to n Do FreeB(i,tt-1);
For i:=1 to n Do For j
For i:=1 to n Do bl[i]:=b2[i]
zz:=0; X[n]:=b2[n]/m2[n,n];
For i:=n-1 DownTo 1 Do
Begin zz:=b2[i]; g:=n;
For j:=1 To n-1 Do Begin zz:=zz-m2[i,q]*x[q];
x[1]:=zz/m2[i,1] End;
For i:=1 to n Do WriteLn('X',i,'=',X

Cucmema umeem cneoyioujee peuienue:

x;=1.0119

(8

[k
I:
ml
2

]1/ml[k, k] End;
—bl[ ]-b1[k]*ml[i,k]/ml[k,k] End;
For i:=1 to n Do bl[i]:=BotL[i
sJ1:=MotL[i,]];
r]] :=0;
[11:=b1[11;

OI
[i
[i
b2

=0;

[i

]

:6:4);

Linia=arrayl[l..
.2,-37,0,9),

:=1 To n Do ml[i
End;

:=2 to n Do CoeFA(i,7j,tt-1);

rJ]

X,=1,4288 x3=0,7233 x,=1,0133.

n]of real;

(0,9,8.2,-37),

:=m2 [1

dec(q) ;

aa,ss,zz:real;i,j,k,q,tt:integer;

End;

(91 Or_

17

Hudice,

Repeat Until KeyPressed END.



