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SVAZEK 11 (1966) APLIKACE MATEMATIKY CIsLo 5

O MOZNOSTI UPRAVY SUSTAVY DVOCH ROVNIC
O SIEDMICH PREMENNYCH NA TVAR
As7=A15+ A54+ Ass, Bs7=0B,,
KTORY MOZEME ZOSTROJIT POMOCOU NOMOGRAMOV
S PRIESVITKOU O DVOCH STUPNOCH VOLNOSTI

JAN PIDANY
(Doslo dna 7. februara 1966.)

UvaZujme sustavu rovnic
(1) Xe = f(x19 X25 X35 Xy, xs) >
X7 = g(Xq, X3, X3, X4, Xs) -
Hladajme podmienky, pri ktorych (1) mdzeme prepisaf na tvar

() Agr=A1,2+ 434+ A35,
BG,7 = BI,Z B

kde 4, = A(x;, x;), By = B(x;, x;).
Ststavu (2) mbZeme zobrazit nomogramom s transparentom o dvoch stupiioch
volnosti (obr. 1) [2].

X X
7 T
X )
X3
117
IENNENI
Podklad. Transparent.
KIG&: (xy, x5) | (x3, X4); (X6, X7) =] (x3, x5).

Obr. 1.
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Nech f a g v oblasti G su dostato¢ne hladké, priGom v oblasti G, = G plati

fe. €0, g, £0, i=1,23,4,5,
kde
o . 99 _
5;— xi2

o O

3

Potrebujeme ndjst takii sustavu (2), pre ktort v oblasti rozsahu x; plati

(3) A6,7(f’ g) =A,+A34 + 455,
36,7(f> g) = B1,2 .

Nech 4, ,, B; , st dostato¢ne hladké, pricom

(4) D(AI,Z, BI,Z) 4: 0’ D(A6,7’ B6,7) # O
D(x4, x3) D(x, X7)

Veta. Nutnou a postacujicou podmienkou, aby existovala sustava (3) spliujica
podmienku (4) je, aby

(5) T2 = 0(f.9)., =345,
Sa
(6) f’f" = T(x3, X4, Xs),
Sis
(7) ’_a‘ lg *;i = P(X4» xs) s
o \ fL.
0A 17)
®) Mse. U _ Risq),
0x, O0x4
2
(9) i_’fi_(’i=()’ i=172,
0x; 0x4
(10) D) g,
D(xl’ x2)

Dokaz: a) Podmienka je nutnd.
Predpokladajme, Ze ststava (3) existuje a vyhovuje (4). Derivujme druhi identitu
(3) podIa x5, x4, X5

_6_3_6;7_ ' + a‘36,7 gr
af Xi 69 Xxi

(11)

=0, i=3,4,5.
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Z (11) dostaneme

' OB
(12) 9ei . _ 9By 9Bes , i=3,4,5.
i of 09

Ak oznatime pravu stranu (11) Q(f, g), dostaneme podmienku (5). Derivujme
prvu identitu (4) podla x, a x;

04s,4 04,7 6A3 i

13 g5, = =, i=45.
(13) of Tt g 0T
Z (6) a (13) dostaneme

0A \ 04 045 ; :
14 —2T 4 Q(f,9) =21 | fi, =2, i=4,5,
(14) [ of « og b ox;

odkial

(15)

L"A _ 6A3 4. 6A3 s
Sis 0x, 0x

Ak oznatime pravi stranu (15) T(x3, x4, X5), dostaneme podmienku (6).
Logaritmujme (15) a derivujme podla x,

” 0 (fe) - 0 (1),

0x4 \ Srs 0x4 0x4
Oznaéme pravi stranu (16) P(xs, x,). Dostaneme podmienku (7), pricom z (16)
vypocitame

043 4

— (P(xs) e/ P(x3,x4)dx4 ,
0x,

(17)

kde ¢(x3) je lubovoInd funkcia.
Pre i = 4z (14) dostaneme

6A67+Q(f )aA67:aA3,4 1

(18) of 0xy fi.

Aby rovnica (18) bola parcidlnou diferencidlnou rovnicou pre As,7(f, g), musi
platit (8).
Podmienka (9) plynie priamo z prvej identity (3).
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Z identity (3) dostaneme

(19) D(Ax,z’ By ) _ D(Ab,']’ Bg 1) D(f. 9)
D(xy, X,) D(xg %7)  D(xy, x,)

Z (19) a (4) dostaneme podmienku (10).

b) Podmienka je postalujica.

Predpokladajme, e pre f a g platia podmienky (5)—(10). DokdZeme, Ze potom
existuje sustava (3), ktord spliiuje podmienku (4). PretoZe funkcie f a g su dané,
uréime z (5) Q(f, g) a podla (6), (7), (8) a (17) urime R(f, g).

Ak pozndme Q(f, g)a R(f, g) zostavme parcidlnu diferencidlnu rovnicu

CA6 -,

o

046 4

(20) + (/. )—-— = R(f.9),

ktorej rieSenie nech je
(21) A6,7(fa g) = A(f’ g) + ¢[B(f: g)] >

kde A(f, g) je partikuldrne rieSenie (20) a @[B(f, g)] obecné rieSenie homogénnej
rovnice prisluchajucej k (20).

Berme do ivahy podmienku (5) pre rieSenie (21), potom (20) méZeme pisat v tvare
(18).

Z podmienky (6), (7) a (17) dostaneme

0 (0454 1 -0
Ox, \ Ox4 T ’

odkial
(22) iAﬁ =T 5_43_é X
0x4 0xs
Z (6), (18) a (22) dostaneme
éA 0A 0A5 5 1
(23) —21 4+ 0(f, g) =T = 22—
of o oxs S,

PrepiSme (18) a (23) na tvar (14) a pomocou (5) na tvar (13), alebo

(24) < [A6 (0] = 2,
(25) 6A3 5 .

Xs
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Integrujme (24) podla x,
{26) Agq = Az 4 + K(xy, X5, X3, X5) -

Derivujme (26) podIa x5

0 0K
27) ——[Msa(f,9)] = ——-
0x5 0xs
Z (25) a (27) dostaneme
(28) 045 _ 0K
axs 5x5

Ak berieme do uvahy (9), (27) a (28), potom K = 4, , + A; s preto

As,v(f, 9) =A;, +As4 + A;5.

Tym sme dostali prvi identitu (3).

Nech
0B 0B
29 e 71} —=1=0
(29) o +0(f.9) o
m4 rieSenie
(30) BG,7(f’ g) = ‘DI[B(f’ g)] ¢

Ak pre rieSenie (30) berieme do tvahy (5), mozeme (29) prepisat na tvar (11),
alebo

0 .
[36,7(f’ g)] EO? 1= 374’5’
Ox;

odkial
BG’7(f, g) =B;,.
Z predpokladu (10) dostaneme, Ze siistava (3) vyhovuje podmienke (4).
Priklad: Majme ststavu
u=/(x + z?n* + zm?),

v=(xy? — z?n* — zm?)*.

Tahko sa presved&ime, e predpoklady vety s splnené, pricom Q(f, ) = —4f /g,
R(f, 9) = f.
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Zostavme parcidlnu diferencidlnu rovnicu

6A6 7
of

4f\/ aAG 7 ’
ktord ma rieSenie
A (f.9) =3+ g,
4.
A67(fg)——x + y?) + 222n* + | zm

Podobne parcidlna diferencidlna rovnica

0B 0D¢,7
of 4f\/
m4 rieSenie
Be,7(f: g) =f?+ \/g ,
i
Bs +(f, 9) = x(1 + »?)
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Pe3srome

O BO3MOXHOCTHU MPEJCTABJIEHMS CUCTEMBI IBYX
VPABHEHUI C CEMBIO TIEPEMEHHBIMU B BUJAE
Ag7 = Ay + A3 4 + As5, Bg, = By 5, IOITYCKAIOUEM
[TOCTPOEHUE HOMOI'PAMMbI C IPO3PAUHBLIM
OPUEHTHPOBAHHBIM TPAHCITJIAPAHTOM

SIH TTMAHMUM (JAN PIDANY)

B crarbe BBIBEEHBI HEOOXOOMMBIE M [IOCTATOYHBIE YCIOBUS TPEACTABUMOCTH
chCcTeMBL Xg = f(Xy, X5, X3, X4, Xs), X7 = g(X{, X3, X3, X4, X5) B BUAe Ag 7 = A{, +
+ Az 4 + Az s, Bg,; = By 5, JonyckatolieM HOCTPOCHHE HOMOTPaMMBbL ¢ IIPO3pay-
HBIM OPHEHTHPOBAHHBIM TPAHCIAPAHTOM.

Summary

ABOUT THE POSSIBILITY OF TRANSFORMATION OF A SYSTEM OF TWO
EQUATIONS WITH SEVEN VARIABLES INTO THE FORM
A7 =A12+ A34+ A5, Bsq =B,
WHICH CAN BE CONSTRUCTED BY HELP OF NOMOGRAM
WITH A TRANSPARENT WITH TWO DEGREES OF FREEDOM

JAN PIDANY

This paper derives the necessary and sufficient conditions under which the system
of equations x4 = f(x;, X5, X3, X4, X5), X7 = g(%y, X5, X3, X4, X5) can de transformed
into the form A ; = A; , + A3 4 + A; 5. B, = By, which can be constructed
by help of nomogram with a transparent with two degrees of freedom.

Adresa autora: Jdn Pidany, Katedra matematiky SF VST, Namésti Februarového vitazstva 9,
Kosice.
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