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ABSTRACT

The article shows the faithful inequality as a result of transformations, not violate it justice can
be obtained requires inequality. As well as in this article considered applications of inequalities
for finding the largest and the least values of the function.
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INTRODUCTION, LITERATURE REVIEW AND DISCUSSION

Application of inequality for comparison of algebraic expressions
To prove justice inequalities of algebraic expressions uses a variety of methods:

1) bust of all possible cases; 2) the use of the laws of action of the algebraic expressions
and the use of the properties of inequalities; 3) the use of already known inequalities; 4) the
use of the method of the contrary and other.

Example-1. Prove that for any natural number of n inequality

1 1 1 1
1—2+?+3—2+...+n—2<2 1)
Solution. F I bers 2<k < h i<# heref:
olution. For any natural numbers 2<k <n we have 1 > k(k—l)’t erefore
1 1 1 1 1 1 1 1 11
St ottt <l+t—+——+..+ =1+ 1-=|(+| =—= |+
1?2 22 3 n 1.2 2.3 n(n+1) 2) \2 3
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n-1 n n

Example-2. Prove that for any real numbers a4, a,, ..., a, and b,b,, ..., b,, performed
inequality Koshi-Bunyakovsky

(ajo, +a,b, +...+a b, ¥ <(a?+a2 +...+a2)-(b? +bZ +...+b?) @)
Solution. At a; = a, =-=a, =0 (2) there is a equality, when at least one of the
numbers a4, a,, ..., a, nonzero, we have af +a§ +...+a§ >0
We consider the square expression ax? + bx + c,
Where a=a/ +a. +...+a’; b=al, +a,b, +...+ab

b, c=bZ+b’+...+b?
Note that ax? +2bx+c = (a,x+b, )’ +(a,x+b,)* +...+(a,x+b, )

Since that (a;x + b;)? = 0 then ax? + bx + ¢ = 0 for any actual positive number of x,
so the discriminant this square expression of non-positive.
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Therefore b? < ac, i.e.
(a;by + azby, + -+ +,a,b,)% < (a2 + a2 + -+ a2)(b? + b5 + -+ b?)
In (2) equality holds if and only if there exist the number of a and B, that the a? + 2 #
0 andforall k=1,2,...,n performed equality aa, + Sb; = 0.
Inequality (2) briefly can be written in the form of

n 2 n n
(Z aibi> < Z al-z Z blz

_ ~\i=1 i=1 =1
often employed inequality:

1. For any real numbers a,, a,, ..., a,

V@ +az+ -+ a2 < |ay| + lay] + - + |yl

2. For any real numbers ay, ay, ...,a, and by by, ..., b,

\/a§+a§+---+a,2;—\/(b12+b§+---+b,%s lay — by| + lag — by| + -+ + |ay, — by
3. For any real numbers a4, a,, ...,a, and byb,, ..., b,

J(a; —b)? + (ay — by)% + (a, — by)? < Jaf +ai+--+a? +be +bZ + -+ b2

At n=2 this inequality has the form

V@b + (@ = b < [af +a3 + b} + 3
and it is possible to give the following geometric interpretation of:
If A(aq,a,) and B(byb,) two point plane, the inequality means that the length of the
segment AB not more than the sum of the lengths of segments OA and OB.
4, For any non-negative numbers a4, a,, ..., a,

a1+a2+"'+a
nﬂal'az'ans -

n
(inequality between the average arithmetic and middle geometric n numbers).

1. Application of inequality for finding the largest and the least values of the
inequality on average arithmetic and middle geometric follows:
1. If the amount of positive numbers a4, a,, ..., a, is equal to a, the product value
2
ata, =a, =-+=a, = %and this is the greatest value equal to (%) .
2. If the amount of positive numbers a4, a,, ..., a,, is equal to b, the their sum takes
the lowest value at a; = a, = --- = a,, = Vb and this is the value equal to Vb

Example-3. Find the most value function
fx) =1 —x3(1+ 3x) with —§<x<1
Solution. Transform function
f(x): 1-xA+3x)=1-x)1—x)(1—x)(1+ 3x)
sincethel—x>0 14+3x>0 with—§<x< 1 and
A-20+0-2+0-x)+0+3x)=4
the greatest value of the product to 1.
Example - 4. Find the most value function

y(x) = x*V4 — x —2<x<2
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1
Solution. Function of y(x) and — yZ(X) reach the largest values at the same value of

4
Eyz(x):)(7(4—x2)

the argument x (since the y(x) = 0). We represent the expression of 4

in the form of
x4 (4— x?) = 1,1
1 4i X = > X > X
The amount of Exz + Exz + (4 — x?) is equal 4, i.e. takes a constant value, therefore

2 (4—-x%)

function i 2(x), which means, and function y(x) reach the greatest value in

2 2_(4—x2)|e in —+£

Consequently, y (%_) 16\/_ the greatest value function.

Example-5. Least squares method.
Find the lowest value of expression

Z(yl (ax; + b)Y )

Solution. Least squares method is used in the treatment of measurements for anti-aliasing
noise experiment: this method allows you to correct the random errors, inevitable arising in
measurements, in the case when nature of according to the measured values from independent
variable is set.

We consider the simplest situation when measured value of y depends linearly from one
variable x. Let made n measurements and for values x;,x,, ..., x, variable x obtained
measurements y;, y,, ..., Y- 1ask is to conduct a direct y = ax + b, best adjacent to the points
of P(x1y1), P(x2¥5), ..., P(xnyn). The essence of the method least squares is that the best is
considered that direct, for which takes the greatest value of the sum of squares deviations that
is, the expression of

Z(yl — (ax; + b))? - min

How to find the value of a and b minimizing the expression of (*)?
Assume that these values are there are, and parameter a is already found. To find b rewrite
A,, inthe form of

n n n n
=D i—ax)? =) 2b(y—ax) + ) b* =nb? —2b (v - ax)
i=1 i=1 i=1 i=1
n
+ Z(J’i — ax;)?

Let us consider A,, as a quadratic function of b. It reaches a minimum at
n

Putting

- 1< - 1<
K= 2 V=2

You can write a b = x — ay, where to A,,we obtain
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A=) (=) —alu - =a? ) (-9 ~2a ) G =N~ )
i=1 i=1 i=1

n

+Z<yi —3)?

We now consider A,, as a quadratic function from a. it is obvious reaches a minimum at

n

Z(yi _9)(Xi _)_()

> (- Y% -¥) XK= -X)
a=-L b:y_ |:1n |

Z(Xi -x)’ Z(Xi - x)*

Examplle1-6. IfA>0, a>1, x> 0the expressicl)r11 of x% — Ax take the lowest value at
x=(@re equalto (1-a)(@as

As a>1,then (1+t)* =1+ at, t > —1, and equality holds only at t=0.
Believing here 1+t =Y , we obtain

y*=>214+a(y—-1), y*—ay=1-—a y =0, and equal sign there is only at
y=1

Multiplying both sides of the inequality by c%, we obtain

() —ac® Hey) 2 (1 — a)c, y=0
Assuming
. At
x=cy and ac = A CZ(—j )
a
We obtain

a

X — Ax > (L-a)c” = (1_05)(5)0!_1

a
and equal sign there is only at

1

(A]a—l
X=C=| —
o

So, the expression of
X“—Ax, a>1 A>0, x>0

A\« A et
take the lowest value at X=| — equal to (1—0! — . The problem is solved.
a a

Note that the expression of
Ax — x% = —(x% — Ax)
where @ > 1, A >0, x = 0takes the greatest value at the point
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1 a
)
a , equal 124

Example-7. Find the most value function.
x% —0,5x1°
Solution. To find the most value function x* — 0,5x°, we sety = x°. It is clear that

10
y = 0. Functiony — 0,5+ ys = 0,5(2y — y?) takes the greatest value equal
2

2\2-1
052-1(3) =05
Example-8. Find the lowest value of expression atany X >1, y >1.
2 N y2
y—1 x-1
Solution. By virtue of inequality between the average and middle geometric have

X

x2 2 x2 2 x
+2 52 WA Y
y—-1 x-1 y=1x-1 —[Jy—1 Vx-1
It remains to note that for a>1, we have
a _a—1+1_a—1 a a

= = + =Vva—-1+ =2
va-1 +VJa-—-1 +Va-—-1 +a-1 a—1
Thus, the
o x2y?
mm{y_1+x_1}—
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