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Abstract: this article deals with problems with parameters that can be solved with the search for necessary
conditions. The proposed problems sufficient conditions for the desired values of the parameter were established as
a result of the verification and it was shown that by successively increasing the necessary condition, it can be

reduced to a sufficient one. To solve the equation F (X) =G (X) . First, the entire set of real numbers is seen in
the fact that they are the roots of the equation. We exclude those that have an obvious justification: the roots of our
equation can not meet outside the domains of the definition of functions F (X) and G (X)
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IMPOBJIEMbI C MAPAMETPAMMU, PEHTAEMBIMHU C IOUCKOM HEOBXO/JIUMbIX
YCJOBUI
Caununazapos LA, Jl:xxypaeBa H.C.2 (Pecnybdsiuka Y30ekucraHn)

YCaunnazapos Ilaiinosbex Axmamosuy - dokmop nayk no usuxe u mamemamuxe, npogeccop;
2Iicypaesa Huzopa Caduxosna - cmapuuuii npenodasamen,
Kageopa svicuieti MamemMamuxi,
Tawkenmckuil 20cy0apCcmeeH blll IKOHOMULECKULL YHUGepCumen,
2. Tawxenm, Pecnybnuxa Ysoexucman

AHHOmayuna: 6 OaHHOU CmMamve pPACCMAMPUBAIOMC NPOOIEMbl C NAPAMEMPAMU, DEUAeMbIMU C HOUCKOM
HeoOX00uMbIX ycriosuil. B npeonazaemvix 3a0auax 00CmMamoyHvle YCA08Us 018 UCKOMBIX 3HAYEHUll napamvempd
VCMAHABIUBANUCH 8 pe3yibmame NPOGepKU U HNOKA3AHO, HMO NOCAe008AMENbHbIM VCUTEHUeM HeoOX00UMO20

yenosus modicno ceecmu e2o Kk docmamouromy. Kax pewums smo ypasnenue F (X) = G(X). Bo-nepswix, seco

Ha60p OeticmeumenbHblX qucei paccmampueaemcst 6 MmMOM, UmO OHU AGJIAIOMCA KOPHAMU  YDAGHEHUA. Mbi
uckKuiodyaem me, Komopbvie umerom ouesuoHoe onpaedauue: KOpHU HAUle2cO YPABHEHUSl He MO2Ynm 6CmpedamsbCsl 6He

o6racmeii onpedenenus Gyuxyuu F (X) u G (X) .

Knioueswie cnosa: 3a0aua, yynkyust, Kopuu ypasHeHus, pasencmeo.

Let it is necessary to solve the equation F (X) =G (X) . First, the entire set of real numbers is seen in the fact
that they are the roots of the equation. We exclude those that have an obvious justification: the roots of our equation
can not meet outside the domains of the definition of functions F (X) and G (X) If it was possible to establish
that all the roots of the equation lie in a cetain set M, there is thus a necessary condition under which equality
F (X) = G(X): If X is a root of the equation, then X € M . We shall call the problems solved by this method,

the problems with the search for necessary conditions. Let us illustrate what was said on specific examples.
Problem 1. For what values of parameter A does the equation

x? —2Asin(cos x)+2=0

have a unique solution? [2]
Solution. Obviously, X =0 is a necessary condition for the existence of a single root of the given equation. For
X =0 we have

N
sinl

1
We prove that this parameter value the desired. In fact, when A= —1 we obtain
Sin



X +2:_isin(cosx) @)

sinl

It prove that this, X? +2 > 2. We consider the function f(t)z sint te [—1;1]c {—%%} the function

f (t) increases. Consequently, sin(cos x)<sin1.
From here

2sin(cosx) _ 2sinl _

- < 2
sinl sin

Hence, equation (1) is equivalent to a system
X*+2=2
2sin(cos x)

sinl
having a unique solution X =0.

=2

answer A= i
sinl
Problem 2. Find all A such that for any B the system [1]
(L+3x?) +(B? —4B +5) =2
X’y —(2-B)xy + A +2A=3
has at least one solution.

Solution. This system must have at least one solution for any B, and hence for B =2.
In this case

(L+3x2) =1
x’y?+ A* +2A=3
Whence

x=0 A=0
or
A’ +2A=3 x*y* =3

The circle of suspect values for variable A narrowed to a multitude {— 3 0;1}.
For A=-3 we obtain

1
m+(E;2—4B+5)y=2
x?y? —(2-B)xy =3

If B # —2, then the solution of the first equation Y =0 does not satisfy the second equation, but by hypothesis
the system must have a solution for any B, so A =0 will have to be excluded from the list of.
At A=1
3x* +(B2-4B+5) =1

oy 3 )
y?-(2-B)xy=0

have a unique solution.
Solution. It is obvious that if (XO, yo) solution system (2), then (— Xos yo) is also its solution. Therefore

condition X =0 necessary for the existence our system can have a few solutions kind of (— Xos yo) or do not have
solutions. We set, X=0. Then



a=y+1
y* =1

fromhere a=0 or a=2.
Thus, the desired value of the parameter must be chosen in the set {0; 2}. When a =0 is obtained

y+1-[x|=0,
X2 +y? =1,
location
X =y+1
y2+2y+1+y? =1,
Therefore
or or
y=0 y=0 y=-1
As you can see, there were three solutions of the system, so a = 0 does not satisfy the condition of the problem.
At a =2 we get:
2x" +[x =y -1,
x?+y?=1
Obviously, 2x* +|X| > 0. From the first equation we have y >1 , from the second y <1. Hence, y =1,
hence X = 0. The verification shows that the pair is a (0,1) - solution, and, in view of the restriction to the variable
y (y>0 and y<1) itis unique.

Answer 2

. 15x
Problem 4. For any negative integer a, the function F(X)=CosaXSIn—2 satisfies condition
a

F(X+57z)= F(X) forall XeR.

_ ” _ . 15(x+57) . 15x
Solution. By the condition of the problem, equality COS(X+57z)Sln—2 = Cosaxsin—;,- must be
a a

satisfied for any real X, and hence also for X=0.
In this case we have

57

a2

cos5za-sin 0

57

since cosbza # 0, then Sin >
a

75
0, those — = K , where k is an integer.
a

Hence a’=1 or a’>=25. We are only interested in negative values of a, so the solution of the problem
should be sought in the set {—1; —5}. The verification shows that for both & =—1 and a =—5 our equality holds
for all real x.

ans: a=-1 or a=-5.
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