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Due problemi diofantei.

Nota di ALFREDO MOESSNER (a Grunzenhausen).

Sunto. - Si indicano alcune soluzioni di due sistemi diofante.

I. - Sia da risolvere il sistema di equazioni:

4
4,, 4,, A,, B,, B,, B,=2C,, C,, Ca: D]: D,, Dy

A,-A,- A, =0, -G, C
AP+ AR + AP = C3 + (3 + C;?
A, + 4, + 4, =C,+ C, + C,
B+ B+ B = D)3 + D,* + D3
B, + B, + B; = D,+ Dy, + D,
B,:B, B, = D,-D,- D,
A3, Aj Ap B, E,, B,—= C3, C?, CF, F,, F,, F,
E, +E,+ E,= F,+ F, + F,.

La notazione A4,, 4,, 4,, B,, B,, Baé ¢, C,, Cy, D;, D,, D,
indica il sistema di equazioni:
A + A4, + A, + B +~ B, +B,=C, + C,+ C;,+ D, + D, + D,
A+ AP + AP+ B+ B + B = C* + C' + CB"-Q-..D,-" + D+ D,
A+ A@ 4 A + B+ B+ B = C* + C,* + Cg + D' + Dy + Dj?
At + At + Ay + B+ B, + Byt = C,' + Cy' + Cy* + D' + D, + D",
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a) Risolviamo dapprima il sistema:
A, + A, + 4,=C, + C, + C;
(1) AP+ AP+ A2 =C2+ C¥+ C?
A,-4,-4,=0C,.-C,- G

ponendo 4,=p(m’p —n’q); A,=m(— mp*+ng’); A;=ngl—mq+np);
Cy=qm’p — n'q); C,=n(— mp* + ng*); C;=mp(-—- mq -+ np).

b) Se valgono le (1) vale anche A,, 4,, A,, B,, B,, B;=
s :
=0, G, C, D, Dy, D;,, se B=—C,; Bp=—0C,; B,=—C(,
e Di=—A4,; Dy=—A4,; D= — 4,.

¢) Poiche per la (1)

AP+ AP+ A2 =C?+ C2 + C
A4,- A2+ A4,=C,-C, Gy,
cosl, se s= A%+ A,% + 4,% vale anche I’identith:
4
AP A3, A# K\, B, E;,= 3 C3 Csa, F,, F,, F,,
se poniamo K, —=s—C, E,—=s—C}, E;—=s—C? e Fi—=s5— 4,
Fo,=s— A% Fy—=s— A>
Otteniamo cosl il sistema:

A + A, + A, + B, + B, + B,=C,+ C,+ C, + D, + D, + D,
AP+ A2+ A2+ B+ B!+ B2=C?*+C*+ C'+D?*+ D+ D}?
AP+ AP+ A2+ B+ B2+ B2 =C?*+ C*+Cl+D?+ D3+ D
A+ A+ A+ B+ B, + By = C* + C,' + C* + D * + D, + D,

AP+ A2+ A8 =0+ C2 + C
A, + A4, + A4, =C,+C,+ C
A A, A, =0(,-C,: C
B2+ B + B3 = D2+ D2+ D,?
B, + B, + B, = D, + D, + D,
B,-B,-B, = D,-D,-D,

AP+ AP+ AP+ E + B, +E,=C*+C2+ C¥+ F,+ F, + F,
AP+ A+ A+ B2+ B+ E2=CS+ CS+Cf+ F?*+ F+ F?
AP+ A2 + AP + E}+ ES+ Ef=C°+ CP+ CP + FP + Fl+F?
AR+A A+ B+ B+ Bt = C 2+ G2+ G+ F i+ Fy - F¢
E +E,+ E,= F,+ F,+ F,_.
d) Esempio:

m=2, n=1 p=1, ¢g=3, da A,=1, 4,=14, 4,=—15,
C,=3, C,=7, C;=—10; s =13+ 143+ (— 15)* = — 630 e otteniamo
E,=—630 —(—10=370; E,=—630 —7"=—978; E,= —
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—630 — 3= —657; F,= - 630 —(— 15 =2745; F,— — 630 —
—14'=—_—3374; F,— —630 —1*=—631; B,— -3, By——71,
B;=10; D,=—1, D, = —14. D, = 15b.
e) Nota: Per un k qualsiasi si ha:
A+ k), (14 + k), (—15+K), (—3 + k), (—7+ k), (10+ k)=
@4k, (T+k), (—10 + k), (— L+ k), (— 14 + &), (15 + &),

e
(13 + k), (142 + k), (— 153 + k), (370 4 k), (— 973 + k), (— 657 + k) —
= (B4 k), (7° + k), (—10° + k), (2745 + k), (— 3374 + k), (- 631 + k).

II. - Sia da risolvere in numeri interi razionali il sistema:

M* + M* + My* + M= P+ P2+ P2+ P2
Mt + M+ M+ M2 = P, + P, + Py + P¢
M,-M,-My-M,=P,+-P,-P;- P,
M, +M,+~ M,=M,; P, + P, + P;=P,.
a) Risolviamo prima il sistema A* + B*+ C* = D* 4 E* + F'?%;
A*+ B! + C'=D* + E*+ F*; ponendo:
A=3x(x—y) - 2* + (2 + y)x — 2y)z + u — (x + y)* - u*;
B=3( —y)-2*— (22 — y)x + 2y)z - u — x(x + y) - u*;
C=3x*—y?) 2" — 8y’ z-u+ (x* —y*) - u?;
D= —3w@ — y) 2"+ 2x —y)x+ 2y)+ 2+ ¥ + (2> —y*) - u?;
E=—38x*—y?) 2" - Qe+ y)e—2y) -2 u + 2(x + y) + u*;
F=3x—y?-2*+3y*-2-u+ (x+ y)? u?;
dove
A—B=D—E=3yx—y) "+ 4x*—y)-2-u—ylx-+y) - u
b) Ora poniamo M= A+ B—C; My=A+ C—B; M;=
=B+C—A; M\—A+B+C; PP=D+E—F; P,=D+ F—E;
Pia=E+F—D; P,—=D—+ E~+ F; con che & risolta la prima
identita.

c) Esempio: ® =6, y—05, #2=3, w—=1 da, (se non teniamo
conto dei segni mnegativi):

A =163, B=2375, C =83, D= 185, E =27, F=2373.
Otteniamo M, =163+ 375 — 83—=455; M,—163+83—375=-—129;

M, =374 + 83 — 163 =295 ; M,=163 + 375 + 83 =621 ; P, =185 +
+27—873=161; P,— 185+ 378 —27—=0531; P, — 27 + 373 —

— 185 =215; P, =185 + 27 + 373 — 585.



