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Summary. Consider a quadratic trinomial of the form P(z) =
ax? 4 bx + ¢, where a # 0. The determinat of the equation P(z) = 0 is
of the form A(a,b,c) = b*> — 4ac. We prove several quadratic inequalities
when A(a,b,¢) <0, A(a,b,¢) =0 and A(a,b,c) > 0.

MML Identifier: QUIN_1.

The articles [3], [1], [2], and [4] provide the terminology and notation for this
paper. In the sequel x is a real number and a, b, ¢ are real numbers. Let
us consider a, b, c. The functor A(a,b,c) yielding a real number is defined as
follows:

(Def.1)  A(a,b,c) =b% —4-a-c.

The following propositions are true:

(1) Ifa##0, thena~:v2+b-m+c:a-(x+%)2—A(Z’S’C).

(2) Ifa>0and A(a,b,c) <0, then a-22+b-24¢>0.

(3) Ifa>0and Aa,b,¢) <0, then a-224+b-2+c¢ > 0.

(4) Ifa<0and A(a,b,¢) <0, then a-224+b-2+¢<0.

(5) Ifa<0and Aa,b,¢) <0, then a-224+b-2+c<0.

(6) Ifa>0anda-z2+b-z+c>0,then (2-a-z+b)2%— A(a,b,c) >0.
(7) Ifa>0anda-2z2+b-z+c¢>0,then (2-a-z+b)2%— A(a,b,c) > 0.
(8) Ifa<Oanda-z2+b-z+c¢<0,then (2-a-z+b)2— A(a,b,c) > 0.
(9) Ifa<Oanda-z2+b-z+c<0,then (2-a-z+b)2%— A(a,b,c) > 0.
(10)  If for every « holds a - 22 4+ b-x +¢ > 0 and a > 0, then A(a,b,c) < 0.
(11)  If for every x holds a - 2% 4+b-x +¢ < 0 and a < 0, then A(a,b,c) < 0.
(12)  If for every « holds a - 22 4+ b-x +¢ > 0 and a > 0, then A(a,b,c) < 0.
(13)  If for every « holds a- 22 4+ b-x +¢ < 0 and a < 0, then A(a,b,c) < 0.
(14) Ifa#0anda-224+b-x+c¢=0,then (2-a-x+0b)%— Ala,b,c) =0.
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(15)  Suppose a # 0 and A(a,b,¢c) > 0 and a- 22 +b-x +c¢ = 0. Then
_ —b—+/A(a,b,c) or I — —b++/A(a,b,c)
T 2a - 2a

r = 2-a
(16)  Suppose a # 0 and A(a,b,¢) > 0. Thena-z2+b-z4+c=a-(z —
—b— A(a,b,c)) ) (33' e A(a,b,c))
2-a 2-a :

(17)  Ifa <0 and A(a,b,c) > 0, then b+m \QT)

(18) Suppose a < 0 and A(a,b,c) > 0. Thena-m +b-2+c>0if and only
—b—h/A(abc <rand x < —b— A(abc)

(19) Supposea<0and A(a,b,c) >0 Then a-22 +b- x4 ¢ < 0 if and only

) —br/A(ab, Alab,
1fx<#orx>#

(20)  Suppose a < 0 and A(a,b,¢) > 0. Then a-z24b-x+ ¢ > 0 if and only
i —b—H/zi(a,b,c) <zandz< —b— 2%1((1,12,0)'

(21)  Suppose a < 0 and A(a,b,¢) > 0. Then a-z2+b-z+ ¢ < 0 if and only
ifxg_b—i_i Worﬂcz_b_z%i(a’b’c).

(22) Ifa#0and A(a,b,c)=0anda-z2+b-x+c=0, thenac:—%.

(23) Ifa>0and (2-a-z+0b)%—Ala,b,c) >0, thena-z2+b-z+4c>0.

(24) If a > 0 and A(a,b,c) = 0, then a - 22 +b-z + ¢ > 0 if and only if
T F# —5=

(25) Ifa<Oand (2-a-z+0b)%—A(a,b,c)>0,thena-z2+b-z+4c<0.

(26) If a < 0 and A(a,b,c) = 0, then a- 22 +b-z + ¢ < 0 if and only if
vl d

(27) Ifa> 0 and A(a,b,c) > 0, then b+V (a.bc) V2aab’c).

(28)  Suppose a > 0 and A(a,b,c) > 0. Then a-224b-z+c<0if and only
if 2oy Alabe) 2i(a,b,c) <z and ¢ < ZEV AL Vﬁb(a’b’c).
(29)  Suppose a > 0 and A(a,b,c) > 0. Then a-z24b-x+ ¢ > 0 if and only
if < —b—+/A(a,b,c) or &> —b++/A(a,b,c)
2-a 2-a .

(30) Suppose a > 0 and A(a, b, c) > 0. Then a-22 4 b-z +c¢ <0 if and only
—b \/A(abc <1‘and:n< s/A(abc)

(31) Suppose a >0 and A(a,b,c) > 0. Then a-z2+b-x +c¢ > 0 if and only

. —b—/A(ab, —btr/A(ab,
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