T.3 Minimalpolynome

Die Tabellen T.4 und T.5 enthalten Minimalpolynome, ebenfalls ausgedriickt durch die
elementaren symmetrischen Funktionen. Die Bezeichnung riihrt daher, dafi ihre Werte
fiir alle Variablen a, b, ¢, . .. stets nichtnegativ sind, aber dennoch , klein“ sein sollen. Aus
diesen Identitdten folgen viele Ungleichungen (vgl. Aufgabe U.73).

Tabelle T.4. Minimalpolynome fiir n = 3 ausgedriickt durch die elementaren
symmetrischen Funktionen 01 =a+ b+ ¢, 09 = bc+ ca + ab und o3 = abe

Polynome 2. Grades

%QE % (b= + (¢ — a) + (a— b)] = o2 — 30, (T.1)
Polynome 3. Grades

a(b—c)? +b(c—a)*+cla—b)? = 0109 — 903, (T.2)
(b+c)(b—c)* + (c+a)(c—a)*+ (a+b)(a—0b)? =20 — Toi05 + 03, (T.3)
a(a—b)(a—c)+bb—rc)(b—a)+clc—a)(c—b) =0} — 40,05 + 903, (T.4)

Polynome 4. Grades
be(a —b)(a—¢) + ca(b—c)(b—a)+ ab(c — a)(c —b)

_ % (26— ) + B(c — a) + Ha— b2 = —3m05 + 0%, (T.5)

b—c)+(c—a)+(a—b)*=
2[(b — ¢)*(c — a)® + (¢ — a)*(a — b)* + (a — b)*(b — ¢)]
=20} — 120705 + 1805,  (T.6)
be(b— c)? + calc — a)® + ab(a — b)? = 0204 + 30103 — 403, (T.7)
a(b+c)(b—c)?* +b(c+a)(c—a)® +cla+b)(a—b)?
= 0loy — 30103 — 205,  (T.8)
(b + ) (b—c) + (2 +a*)(c—a)* + (a* + b*) (a — b)?
=207 — 100}0y + 60103 + 1003,  (T.9)
a*(a —b)(a—c) +b*(b—c)(b—a) + (c—a)(c—b)
=0t — 500y + 60103 + 402, (T.10)
(a® —be)? + (b — ca)? + (¢ — ab)? = o} — 4ojoy + 303, (T.11)
Polynome 5. Grades
a(b—c)* +b(c—a)* +cla—b)* =
(b+c)(c—a)(a—0b)*+(c+a)(a—Db)2b—c)*+ (a+b)(b—c)(c—a)
= 020y — 90203 — 30105 + 270503,  (T.12)
a*(b—c)? +b*(c —a)* + *(a — b)? = —40i03 + 0105 + 30403, (T.13)
(b+e)b—c)* + (c+a)(c—a)* + (a+b)(a—0b)*
=200 — 13030y + 90i03 + 210,05 — 270403, (T.14)
a’(b+¢c)(b—c)* + b (c+a)(c—a)®+ c*(a+b)(a—b)?

= —20703 + 0103 — 30,03, (T.15)



a(® + )b —c)? +b(c? +a*)(c—a)®* + c(a® + b*)(a — b)?
= 0%0'2 — 50%03 — 30103 + 1509073, (T.17)
(b + )b —c) + (S +a*)(c—a)* + (a® +b*)(a — b)?
=207 — 12070y + 100703 + 170105 — 210903, (T.18)
b+ +A)b—c) + (c+a)(c® +a*)(c—a)* + (a+b)(a® + b*)(a — b)?
=200 — 11oj0y + 110}03 + 130105 — 150303,  (T.19)
c(b—c)*(c—a)®+a(c—a)*(a—0b)*+bla—b)?b—c)
=00 — Tobay + 90703 + 120105 — 270203,  (T.20)
a*(a—b)(a—c)+b*(b—c)(b—a)+c*(c—a)(c—b)

=0} — 60{03 + 70703 + 80105 — 120303, (T.21)
a(a® — v*)(a* — &)+ b(b? — A)(b* — a®) + c(c® — a®)(* — b?)
= o) — bojoy + Toto3 + 40105 — 30203, (T.22)

Polynome 6. Grades
(b—c)+(c—a)+ (a—0b)°
=20% — 1800y — 120303 + 570205 + 54010903 — 6605 — 8103,  (T.23)
a?(b—c)* +b*(c —a)* + F(a —b)* = —20%03 + 0l0o; — 205 + 2703, (T.24)
be(b—c)* + ca(c — a)* 4 ab(a — b)*
= gloy + 70303 — 80205 — 27010903 + 16035 + 2703,  (T.25)
a(b+ec)b—c) +b(c+a)(c—a) +cl(a+b)(a—0b)*

=010y — To%03 — 4ojoy + 27010903 + 205 — 2703, (T.26)
at(b—c)* +b*(c—a)* +c*(a—b)? =
—40j03 + 0205 + 10010903 — 205 — 903, (T.27)

a>(b+c)(b—c)? +b*(c+a)(c—a)*+ c(a+b)(a—b)?
= —T7010903 + 205 + 907, (T.28)
L+ A b—c)* + (2 +a*)(c—a)* + (a® +b*)(a — b)*
=20% — 160}0y + 20803 + 410703 — 3405 — 2702, (T.29)
(b—c)llc—a)* + (a—b)]+ (c—a)*[(a—b)* + (b—c)]
+(a—=b)?*[(b—c) + (¢ —a)"]
=20% — 1800y + 120703 + 5lojos — bdoy0q.03 — 4205 + 8103,  (T.30)
(b—c)*(c—a)’(a—b)? = —doios + 003 + 18010903 — 4oy — 27073, (T.31)
A(b—c)?*(c—a)®* +a*(c —a)*(a —b)* + b*(a — b)*(b — ¢)?
— 0% —85%0, + 100304 + 180202 — 3601090+ — 80> + 2752, (T.32)



+ (a* + %) (b — ¢)*(c — a)?
= 10003 + 301035 + 36010203 — 1005 — 27073,
a*(a —b)(a—c) +b*(b—c)(b—a)+c*(c—a)(c—0b)
= 0% — Toloy + 80}03 + 130705 — 22010203 — 403 + 9073,
a*(a® — b*)(a® — &) + V(b — &) (V* — a®) + A(* — a*)(? — b?)
= 0% — 600y + 80703 + 80705 — 16010903 + 903,
be(a® — b*)(a® — ) + ca(b* — ) (b* — a®) + ab(c? — a*)(c* — b°)
= 0303 — To10903 + 03 + 903,
a*(a® — be) + b*(b* — ca) + *(c* — ab)

= U? - 60_110—2 + 40%0—3 + 90%0’% - 6010’20’3 — 20‘;’

(T.33)

(T.34)

(T.35)

(T.36)

(T.37)



