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Summary. Consider a quadratic trinomial of the forB(x) = ax? 4+ bx+ ¢, where

a# 0. The determinant of the equati®{x) = 0 is of the formA(a,b,c) = b? — 4ac. We
prove several quadratic inequalities whig(@, b,c) < 0, A(a,b,c) = 0 andA(a,b,c) > 0.
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The articlesl[1] and 2] provide the notation and terminology for this paper.
In this papel, a, b, c denote real numbers.
Let us considea, b, c. The functorA(a, b, c) is defined as follows:

(Def. 1) A(a,b,c) =b?>—4-a-c.

Let us considea, b, c. Note thatA(a, b, c) is real.
Leta, b, c be real numbers. Thel(a,b,c) is a real number.
We now state a number of propositions:
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If a0, thena- X2 +b-x+c=a- (x4 %)% — 2@ba,

If a> 0 andA(a,b,c) <0, thena-x2+b-x+c> 0.

<0, thena-x2+b-x+c<0.

(ab,c) <
If a> 0 andA(a,b,c) < 0, thena-x? +b-x+4c¢ > 0.
If a < 0 andA(a,b,c)

(

If a< 0 andA(a,b,c) < 0, thena-x? +b-x+c < 0.

If a> 0 anda-x*+b-x+c >0, then(2-a-x+b)?—A(a,b,c) >0
If a> 0 anda-x?+b-x+c> 0, then(2-a-x+b)?—A(a,b,c) > 0.
If a< 0 anda-x?+b-x+c<0,then(2-a-x+b)?—A(a,b,c) > 0.
If a< 0 anda-x?+b-x+c<0,then(2-a-x+b)?—A(a,b,c) > 0.
If for everyx holdsa-x?+b-x+c > 0 anda > 0, thenA(a,b,c) <0
If for everyx holdsa-x? +b-x+c¢ < 0 anda < 0, thenA(a, b,c) < 0.
If for everyx holdsa-x? 4 b-x+c¢ > 0 anda > 0, thenA(a,b,c) < 0
If for everyx holdsa-x? 4 b-x+c < 0 anda < 0, thenA(a,b,c) < 0

Ifa#0anda-x2+b-x4c=0,then(2-a-x+hb)2—A(a,b,c) = 0.
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(15) If a# 0 andA(a,b,c) >0 anda-x>+b-x+c =0, thenx = —boy/Aabe) VZ_Af’b’C) or X =
—b+4/A(a,b,c)

2a .

(16) Ifaz0andA(ab,c) >0 thena-x+b-x+c=a.(x— - Vo@P9, (y byaEbo)

(17) Ifa<0andA(ab,c) > 0, then 2" VZ_Aa(a’b’C) < VZ,A;a’b’C).

(18) If a< 0 andA(a,b,c) >0, thena-x*+b-x+c > 0 iff —biyA@bo) VzAam’C) < xandx <
—b—y/A(a,b,c)
2-a .
(19) Ifa<O0andA(ab,c) >0, thena-x2+b-x-+c < 0 ff x < —2VA@be) ”zAfbc) orx> _b_Z%Aa(a’m).
(22| 1f a# 0andA(a,b,c) =0 anda:x2+b-x+c=0, thenx = — 2.
(23) Ifa>0and(2-a-x+b)?>—A(a,b,c) >0, thena-x>+b-x+c> 0.
: b
(24) Ifa>0andA(a,b,c) =0, thena-x?+b-x+c> 0 iff X £ — .
(25) Ifa<Oand(2-a-x+b)?>—A(ab,c) >0, thena-x*+b-x+c < 0.
(26) Ifa<O0andA(a,b,c)=0,thena-x>+b-x+c<0iff x£ — L.

(27) Ifa>0andA(a,b,c) > 0, then 2FvA@be)  ~b-y/A@bo)

2-a 2a :
28) If a> 0 andA(a,b,c) > 0, thena-x?+b-x+c < 0 iff w < xandx <
( 2a
—b++/A(a,b,c)
2-a :

(29) Ifa>0andA(ab,c) >0, thena-x?>+b-x+c> 0iff x< —byA@be) )y o ZbHYAEDeY).

2a 2a
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1 The propositions (20) and (21) have been removed.
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