ASUPRA REPREZENTARII ECUATIILOR CU PATRU
ARIABILE PRIN NOMOGRAME COMPUSE CU PUNCTE
ALINTATE (I)})

DE

MARIA MIHOC

(Cluj)

In lucrare se cerceteazi conditiile in care ecuatia cu patru variabile (1) se poate
reprezenta cu ajutorul unei nomograme compuse formate din doud nomograme
cu puncte aliniate cu sciri regulate si cu o scard comuni.

In aceastd lucrare vom cerceta reprezentarea ecuatiilor cu patru

iabile cu ajutorul nomogramelor compuse formate din doud nomo-

rame cu puncte aliniate cu scdri rectilinii regulate, avind o scard comuni.
Fie ecuatia cu patru variabile de forma :

Agzyz 4+ A, wyu + Ay xzu + Agyzu + Byay + B, @z +
+ Byau + Byyz + B,yu + Bgzu + Cox + Cy +

+ Cy2 + Oyu + D, = 0.

Se cautd in ce conditii ecuatia (1) se poate reprezenta cu ajutorul
unei nomograme compuse formate din dous nomograme cu puncte aliniate,
sedri rectilinii regulate avind o scard comuns.

&

1) Lucrarea a fost comunicatit la Coloeviul tinerilor
leul, Cluj, 9 mai 1968.
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lor in care o ecuatie cu patru variabile se poate

pentru aflarea conditii
de felul mentionat mai sus se identificd coefi-

nta prin nomograme
tiilor (1) si (6). Se obtine astfel sistemul :

A

In acest caz ecuatiile lui Soreau sint urmitoarele :
. nﬁﬁ ecud

_ abl + d (hi — gl) = By,

aw + b ¢w+d’ 1
*) e's + f g+ h 11=0 b =4

i ., , ) bl=—A4,, (a——e)(i~fl):~B5,

a,?; +Z’ k’y_{—l ! i —fl=— 4., c(h——m)ﬂ(hj~gm):00,
®) | | m;n ;jj 1“ a (i —fi) = As, ab (b — m) + d (h] — gm) = Ci;

o =° b (h—m) = By, 4 — (@ —e) (j —fm) = Ca,
e Su Ao 1 “¢—(j —fm) = By, acl+(a—~e)(hi——gl):~03,

-+ (hi — gl) = — By, ac(hﬂm)w(awe)(hjﬁgm):DO,

Cu aj i Soi g

u ajutorul unei transformiri afine corespunzitoare, ecuatiile (2),{
) :

ab - d(j —fm)= Bs.

(3) se pot aduce la forms :

Pentru simplitatea scrierii notidm cu:
B))? — 4 Ay Ay (By Bs — 43 0v)s

2 4 AZA, Ay (B By — Ay O0)-

ow + ¢ 0 1
A1 = (AoBs +A2B3 "As
Az = [Ao (A1 B3 + As Bo —‘Ao B4)]

Se disting urmétoarele cazuri :

4 .
(4) o S

by +¢ dy + e 1

W + ¢ 0 1
(5)

fetg  weth o 1|=0 1. Ag=0, A0

‘ w4j  lu+m 1 1.1. Dacih A, >0, A,>0, 4,50, solutiile sistemului (7) sint:
unde a,b,c,d,e o N A,
Pontre o ah,éag,h,z,.%l,m, g, & v, ¢ sint parametrii scirilor nomograme; 4= AoBs 4+ A,By— AB) EVAL
pArametry gm f_a)reaJ calculelor sd considerfim v = yu =1 (cel putin S;i 24,4, ’ 09
iecare pereche v, a §i w, / o !
D PR ) @ §iu, h este diferit de zero).
ezvoltind in acest caz determinantii din membrul sting? )al ecuatiilor _Ag4ya+ A, B, —A; B _ As e —a Bs
’ A, ’ A, 4,’

(4) respectiv (5) obtinem :

v
0

A A, A, (B AA B
g:__l_f_.t_ﬂ._?«(_ﬁ+m).L,_fL_E(Ala#BA); h=tgms

bmyz—blwyu—(i—fl)mzu—}—d(z‘-—fl)yzu_{_b(h“m)wy_’_
+le—(j —fm)]az — [— el + (hi —lg)]au + [ab + d(j — A, A, 143

 AfHAds, A g By ey L= A

== A, > ) A, (4o 3) +fm; Ao’

(6) —fm)Tyz + [— abl 4+ d(hi —lg)1yu — (a — e) (i — fl) 2u +
+ [e(h —m) — (hj — j 8
(hj — gm)] @ + [ab (h — m) -+ d (hj — gm) ]y + mfwgw,

+[ac —(a —e) (j —fm)]z —[— acl + (a — €) (hi — lg)]u +
unde f este un parametru arbitrar.

+ [ac(h — m) — (a — €) (kj — gm)] = 0.
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Solutiile (8) au loc dacy mai si

( nt indeplinite §i urmétogre
care coincid cu conditiile de separar

olutiile (10) au loc &
i G Ie con
¢ ale ui Gouxsat pentru €Cuatiy

A C = B0B37
, A\By = AoBy, o
AsCo—ByB, A 4, By, B,

4,0, — BB, 4, ’

43D, — BsGo _ By
A202“31Bs Ao

A0y — BoBs _ A1
(9)

A
v A G —_— B1B5 0
4,0, — B,B; A, 2Ue —
A2B4'_A3Bz :ﬂ A201——A300_B0

4,8, — 4,B, 4, 4,B,— 4,B, 4,

' ' 3 B,=0;
5 A, =0, rezultd 5y’
iﬁfiill)ea‘(}ij()), 1dac§,’sint indeplinite con
¥ uleazs dupd formula :
ulele calc

1.2. Dacj

4; = 0, solutiile sistemului (7) sint cele date de for
(8) eu conditiil

e (9), unde parametrul g ia. valoarea :

- B.) —
AOAZ [B2 (A002 B1 3)
g—2ods 4,4, BB, 4,q, =

' COMPUSE
NLOR PRIN NOMOGRAME &Y

5 mai sint indeplinite conditiile
acd 10
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ii i wlui (7)
{ solutiile sistem
?&Eﬂ (11), unde parametrul ¢

Ay (AeDo — B;Co)] + E?_f

A
_ A.B 2
B g= A,B; — AyBs) (4B, — A2Bo)
+ 22y (A,

A Ay A4yB,—A,B, ' 4.7 , )

Notam 3 LT TR Notdm cu A + 4 (4B, — AyBy) (Bslo — BrCh)
' ¢, — A3V

Ay = [B, (A2B3 — Ay,B;) + A, (4,05 — B2B3) — A4, (A002 _ = (B1B4 — B,B3 + A0y

= 0, A3#0'
- BIBS)

F—44,(4,B, — 4,8y [4,(4,D, — B,,) — >0, solutiile

- Bo (AICZ - B1B4)]'
2. A0%07 Az’r"Oa 43 =0.

1ta A, = By
3. A, =0 rezi >
3.1. ;)acé A;B, — AB;F0 §1 By

4B, — A:Bs g

_AOy = BaBs o 05 0 4,

a

?
-—ﬂ.A;:,Bl"__'Azlg3
< . — B, Bs .
2.1. Dacs Az >0, A, 50, sistemul (7) admite urmétoarele solutij _ ﬁl_'o; _4,2_92,/_1——"1 :
, ¢= Az A3B1 - A2B3
B A, (4,0, —
o==25 b=, czw; d=0; | Ao AyCo— As0D)
0 ebg — 4B; A2B4'A3Bl—-AzBs__~__2.__._3—————————*~—"

e — A2By— 4B, =

‘A,B, — A;B2
; 9= A, ABy— 4B, AaPs
4y 4,

— A,C :
' A (A3B1'-—A2B3) m -+ Mﬂf-%fm’
g= (By + dym) (4,4, + A,f) (4,B; — 40B;) 4 A34, (4,C5 — B, B,) = AB.

— A,B
, 2 2) - A2~B4——A332 4By w
(10) 4,4, (4,B; — 44B;) 4 A,B, — A3B2f
L i=—Ayt T o g
AgCO'-—A2O]‘ +m; = 2 A3B1~A2 3
. 0 0 A B ’_M’
f= Az(AOOo“—BlBa) +fm; 1= — _A_l; j=— =223 4 fms l—_A?,Bl-AzBs
4,B; — A,B; 4,

3
m = —LBoAsBs — AyBy) + (440, — B,By) — A,(4,0,— B,By)] 4 VAo ,
24, (4,8, — 4,B;)

unde f este un parametru arbitrar.

A,
(BB, — ByBa & Ay — 4500 £ VDs,
1

My 2 = W

unde

itrar.
f ramine un parametra arbitra

sistemului (7) sint :

4s
——A29
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— 0, -solutiile sistemului (7) sint atunci

Solutiile (12) aun
’ ] S g
oc dacd sint indeplinite conditiile D P i
, 4.2. Dacd A;bg — £ 0

A,Dy — By( (13) ;
Aoﬂ_B;°=AJ%‘A¥% rmmwmmsdumdmayMimﬁmmmcmmmmuwp
Bsz 1Bs  A3B, — A,B, ’
ZLL:££§=4EQ:££§ a=28; b=Ay; 0= Ay (BoCs — BT :
59 Dack A :C; — BBy  A,B, — A2B3. A, B,B; — BBy + A0, — ACs
2. Dacd 4,B, — A
formulel eBy — A3By = 0, solutii : .
ele (12), dacd sint indéplinfte C(I)lrt’l;gilgﬂsés’ggulm (7) sint datg 10 €= B,B; — BBy + A0, — AQ_C_?,;
: d T AyB, —4A,B,

lindu-se dup# formula :

A(AEBI T AzB3) (A201 — B,B,) B
3( 1B4—B2B3+A201’—A:300) * ff
2

» parametrul 4 caley
| ‘ g o Bz A,B)) (405 — BaBa)
A, (BB — BBy + A,0y — Ag0s)

g:

B,C; — B,Cs — B,Cy + AiDo 13
?
B,By; — BB, + 4,0, — A4Cs

Notam
Ay = (B,B, — —
5 = (ByB, B1B4+A003—A101)2~4(AOB A, B))(
4. == = B = 2
4,50, 4, =0, rezulti 4,=B 0 o
5 .

) 4.1. Daca A
In acest caz : 1B

B —
303 B402)_ (16)

géﬂzﬁﬁzﬁﬁiﬁﬁsi:-éﬁ
A,

— 4,B ‘
0By 50, Ay>0, solutiile sistemuluj (7) &t "= |
) BzBs - B1B4 + A102 ———.AOC3

Sin
(A0B2 - AlBl) (AOGZ - B1B3)

o =B:Bs = BiBy 4 4,0, — 4,C, £ |A

2(4,B, — A4,B) L5 b= A, j=
¢ = A, [(B,B; — B,B,) — (A,B, — A,B )a] Ay (ByBs — B, B, + 4,0, — A,05)
1 a . .
4,B,— 4,B, L= d= j_ﬁ;Ai | Ay (B0 = Bl = ByCo + 44D ¢
_ ., 405 — 4,0 0By — 4,B,’ AWBB—BB+AO~AC)
e=—=gq — 073" “aVa. 11 0 23 174 1ve 03
A,B, — ’
oBs — 4, B, l:-—4—1—' m— Al(BlCl—-BOCZ——BgCO—FAODO)_.
Ao ’ AO(B2B3 - B1B4 + AICZ - Aoos)

4, (4,0, —
(14) g = 1 ( 171 B0B4)f—A0(—A0B2 ——AIBI) (Aﬂ— B,)
4/ .

A, (A,B, —
1(41By — 4y B,) ’ 5.AM=mAﬂzmr%mmlh:Aﬁ:m1%:Byza

fn acest caz solutiile sistemului (7) sint:

4,0, — B,B
h = 11 PoePa. . A
’ P o= — faioe SRV N
jJ%_Adﬁ 4,7 B.C. — B,C " Bd+B
4,8, — 4,5, Br— ) + 1= Boby) B,B; — B.Bs d
1= 21 4, (4,0 (e B ,_ Bl —Bils g, B = Blop By Bt
Ao > m = Al(AoBl _ §0B3) , - BzBs - B1B4 P9 Bng — B1B4 d Bzd + By ’
— 4,B
unde t 0T oB4) — B,C B
’ oc dacd mai sint indeplinite urméitoarele conditii Paba ™ T o d
nditii : . B, B,0; — BsCo B,d+B, - B,d+By,
=—+ ’ f s l=— )
i =7 % BB,— BB, Bdt+Bs B,d+Bs

A1B3 - AOB4 _ BoBs _ AOO
(15) %&—&&—%q—&é'

A003 - A102 _ AoDo — B002

4oB, — A, B, 4,0, — BB, .

m_&Q~BﬁLBﬂ+B4
B,B, — BB, Bid+ Bs

{ ramin parametri arbitrari.

unde d $i
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: EZENTARII ECUATILOR PRIN NOMOGRAME 1
EPR |
S 0 ] ] ASUPRA R |
ldl bla! E u sisteme de
: ! ini i cum}u .e . b € tx te Val()rl
| ( ) / | ’ ! : ¥ amet I'llOI' Sln' .

' 0 1\ ow + ¢ o .
(18) By (CoCy — BDy) + By (ByDy — O,Cy) + Oy (B,C; — ByCy) — o e+1 1=0
\ 0 fa+f+T
Exemplu. Si se reprezinte nomografic ecuatia :

o f —u—1 1]
g3 1 | —(f+Du+2 f
— 0 1
TYz + xyu + veu 4 you + 20y — vz — Bau +3Y2 — yu + 2y 0 1 pw + ¢ ' N 0
y 3 z+1 =
To+y42—Tu—8=0 @+ 1 t=0 fHI%
— —Tu — 8 =0. 1
y 1 —(f+ @A) et
—(y+
in acest caz avem : (J : 0 1
. 0 1 ’ pw + € .
0w + e \ i 5 s —3 1l =0,
A0:17 A1:17 A2:17 A3:17 B0:27 B1:_17 x4+ 5 11.:07 fz+3”f \
, , | —(u+B) 1
—(f+Le+2—5f (U
By~ —5, By=3, By—_1, B, -3, g4 AR TR .
0
! 0 1 Pw + €
Co=—7, =1, C=1, Oy=—71, Dy = — 8, ow + € L3 s 3 1|=0.
=0, fe —1—
1 1 7\
Ay =16, A, = 16 si conditiile (9) sint indeplinite. \,(f+1)2——2*5f —(u+b)
Parametrii scirilor nomogramei se calculeazs dupd formulele (8) 3 —(y +1) 1
y 1nctie la 21 martie 1969 A
Primitd la redaciie Academia Republicii Socileiste Romdnia
al == 5, bl = 1, 01 S 1, dl e 17 61 = 3, Filiala Cluj
Institutul de calcul
91:f+77 by =1, Iy = ”‘(f"‘l): j1:2_f7 11:_17 my = —1
ay=1, by=1, ¢, = — 3, dy=—1, ¢, = —1, g2 =Ff+3, hy =1,
/i2 _—

=D, Ja=—24f), = —1, my= —1

@y =5, by=1, ¢, =1, dy = — 1, ¢, =3, g, — 3(1 — f), g
hy=—38, iy = —(f+1), jo=2—5f, L= — 1, my = — 5

4 =1,b,=1, ¢, = — 3, dy=—1, ¢,= — 1, 9y = — (1 - 3f),

hy =

== —(f+1), a=—(2+5f), ;= —1, my= — 5.
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SUR LA REPRESENTATION DES EQUATIONS A QUMBE‘
VARIABLES PAR DES NOMOGRAMMES COMPOSES A POINT
ALIGNES (I)

(RESUME)

Soit 'équation a quatre variables de la forme (1).

On étudie dans quelles conditions I'équation (1) peut étre représentée a Y'aide duy
nomogramme composé constitué par deux nomogrammes & points alignés et a échelles recti
lignes régulieres qui possédent une échelle commune.

Les équations de Soreau aprés une transformation affine et une simplification Ppossible
s’écrivent sous la forme (4), (5), ou a,b,c,d, e, f, g, h, i,j, 1, m, P, € sont les Paramétreg
des échelles du nomogramme. )

Dans l’article on donne de maniére explicite les valeurs des parameétres de 1’échelle da
nomogramme qui sont les solutions d’un systéme d’équation non linéaire (7). A cette fin on
examine les différents cas qui peuvent se présenter selon les valeurs des coefficients de Péquas
tion (1).
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