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ABSTRACT
Methods for solving equation invdving inverse trigonometric unctions are studied. One of the
most popular ways to solve equations involving inverse trigonometric functions is to perform a
trigonometric operation on both sides of a given equation. This solution method is explained by
creating an equation equivalent to this equation.

ANNOTATSIYA
Teskari trigonametrik funksiyalar ishtirok etgan tenglamalar yechish usullari o rganilgan.
Teskari trigonometrik funksiyalar qatnashgan tenglamalarni yechishning eng ommalashgan
usullaridan biri berilgan tenglamaning har ikki tomonida biror trigonometrik operasiyani
bajarish orqgali bajariladi. Yechishning bu usuli berilgan tenglamaga ekvivalent tenglama hosil
qilish bilan izlanadi.

AHHOTAIINA

WsydyeHbl MeTonbl pellleHWs YpPaBHEHWI, ONMCHIBAIOIINX OOpaTHBIE TPUIOHOMETPHYECKHE
pyurnmn. OmguH M3 camMbIX MOMYJISPHBIX CIIOCOOOB peINeHWs YPABHEHHM, BKJIIOUAIOIINX
oOpaTHBIE TPUTMOHOMETPHUYECKHEe (DYHKIIUH, - 9TO BBEIIIOJIHEHNE TPUTOHOMETPHUYECKOMN OIIEPALIUH C
00eMMHM CTOPOHAMH JAaHHOTO ypPaBHEHHsS. OTOT METOJ peIleHus OOBSICHSIETCS CO3qaHueM
yPaBHEHUS, 9KBUBAJIEHTHOIO JJAHHOMY YPaBHEHHIO.

Consider the following simple equations:

arcsinx=m arccosx =m

arctgx =m arcctgx =m
This is one of the equations arcsinx = m Let's take a closer look at the equation. Area

- T T - . T -
of values of arcsin [_;ﬂ dan iborat bo‘lgani uchun bu tenglama |m| < S will have a

solution when This is the only solution under this condition x = sinm will be.

The remaining equations are also seen.
IfO=m=mif arccosx=m the equation is unique x=cosm will have a solution.

If m [0;m] if it does not belong to the interval, there is no solution.

If m E(—g;gj if it belongs to the interval, arctgx = m the equation is unique x=tgm has
a solution.

If me(0;m) if it belongs to the interval, arcctgx = m the equation is unique x= ctgm has

a solution.
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f(arcsinx)=0 solution of the equation (f the following mixed system can be solved by

substituting under the function:

f@=0
1A o
——<t<—
2 2

. . . T . .
f(arcsinx, arccosx)=0 solving the equation arccosx=_-arcsinx is used to solve the above

equation.
f)=9) (1)
Let's look at the equation. sinf(x)=sing(x) (2)

(2) equation (1) is the result of the equation, the converse is not true. Equation (2) in turn
f)=(-1)"g(x)+7n (3)
equivalent to Eq.
Any of (3). n#0 is an odd root for equation (1) when
Equation (1) is also tgf(x)=tgg(x) (3) is equivalent to Eq.
f(x)=g(x)+mn (4)
equation n#0 any solution in is a solution to equation (3), but not to equation (1).
Thus, when we pass from equation (1) to equation (4), roots may disappear or extraneous
roots may appear.

- For example, x=m-x (1) the equation is unique x=§ has a solution.

tg(x)=tg(m-x) (2) equation x= Tk has a solution. Extraneous roots in the transition from

equation (1) to (2). x =7k is formed x = g the solution disappears.

In many cases, an algebraic equation is formed when we perform a trigonometric
operation on both sides of an equation involving arc functions. In any such cases, all the roots
of the given equation are among the roots of the algebraic equation, and there may be cases
where some roots may disappear when we pass from equation (1) to equation (4). As a result,
the solution of the given equation it is enough to find all the roots of the algebraic equation in
the field of real numbers and check by substituting them into the given equation.

An algebraic equation formed after a trigonometric operation is performed on both sides

of an equation involving given arc functions is irrational. In order to form an algebraic
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equation, it is necessary to save the irrational equation from radicals, which in turn may
produce extraneous roots. Another source of the appearance of extraneous roots is real form
substitutions.

For example, arcsinf(x)=arcsing(x) the set of possible values of the unknown in the
equation is determined by 2 conditions, x value of f(x) and g(x) should belong to the field of
detection.

1. The following |f(x)| =1, |g(x)| = 1 inequalities must be fulfilled.

f(x)=g(x) when we pass to the equation (if this last equation is considered unconnected
with the given equation), the 2nd condition is dropped.
The change in the set of possible values of the unknown is justified by the following
specific substitutions:
sin(arcsinf(x)) = f(x)
sin(arcsing(x)) = g(x)
Examples.

Example 1. 3arcsiny/x — T = 0 solve the equation.
3

. . T 3
Solutlon:arcsm«.f_zg; fz‘“?; X ==

4

Example 2. 4arctg(x?-3x+3)-m=0 solve the equation.

Solution: arctg(x?-3x+3) = —
x2-3x+3 =1
X1:1 X2:2

Example 3. 2arcsinx=8 solve the equation.

. . . . . T
Solution: The equation has no solution because arcsinx = u bo‘lib u = >

Example 4. m-arcsinx = arccosx (1) solve the equation.
Solution: sin(-arcsinx) = sin(arccosx)

sin(arcsinx) = sin(arccosx)

=v1—-x2 (2)
2x2=1 x=+—
42
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-— (2) is not a root of an irrational equation. This is the square root of (2) when we
square both sides.

xzé the irrational equation is a solution of (2) and is not a solution of the given equation

(1). Hence, equation (1) has no solution, otherwise

arcsinx-+arccosx = -
a contradiction arises in reality.

1 . . e
X=7= another  arcsinx = arccosx satisfies Eq.

Example 5. arctg(x+2) - arctg(x+1) = f solve the equation.
Solution: Tangent both sides of the equation  x243x+2=0

we form the equation X1=-2, Xp=-1

Both roots satisfy the given equation.

Example 6. arccosx = arctgx solve the equation.

Solution: Cosine both sides of Eq

X= we generate .

VaZ+1
From this X(x>+1) =1 yoki x*+x>-1=0
45-1 4/5-1

X1= va Xo=—

The first of these roots satisfies the given equation.
Example 7. 2arcsinx = arccos2x (1) solve the equation.
Solution: cos(2arcsinx) = cos(arccos2x)
1-2x% =2x
2x2+2x-1=0 (2) As a result

— —
_-1-43 _ 1443
Xl - ) X2 -
2 2

x| =1

12x| = 1 from that —

B | =

(1) is the definition domain of Eq { =x = i

This condition x; git will make you happy . x; extraneous root resulted from the expansion

of the field of detection when we pass from equation (1) to equation (2).
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Example 8. arsin mx = arcos nx solve the equation.

Solution: sin(arsin mx)=sin(arccos nx)
From this we create the following irrational equation.mx =+/1 — n?x?
m?x?=1—n?x?

(x*+m*) x? =1

1
ago x = + —
ym

+n

the following cases may occur.

1. mz= 0,n =0 bo‘lib, Let m or n be non-zero. In this case, the equation is satisfied only

for positive values of x.

2. X= 0 daesaarcsinmx and arccosnx the arcs are spaced at different intervals. The

only solution of Eq X = ——

WYm?2+n®

3. m=0,n = 0to be, myoki n 0 be different from In this case, the equation will not

1

have positive solutions. Its only solution x =—

VmZen?
4. m=> 0,n < 0. U The equation does not have a solution without Arcfunctions mx and

nx arguments are of different sign, so arcsinmx and arccosnx the arcs are spaced at different

intervals. m < 0, n = 0 the same is the case.

5. m=n=0 buholdatenglama ziddiyatli.

Example 9. arcsin2x+arcsinx = g (1) solve the equation.

Solution: COs(arcsin2x+arcsinx)=casg

we form an irrational equation.

VI—4xZV1—x2 -2x2=§ ()

28 x?- 3=0

%f =— f value will not be a root of the given equation.
arcsin(- \E) and arcsin(—i \E) arcs (—E;O) belongs to the interval and is their sum g
will not be equal to x = ;E value will be the root of the given equation.
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arcsinx arcsiny = o
Example 10. = remove the system.
arccosx arccosy = —

Solution: arccosa = g - arcsina we express the left part of the equation 2 by the arcsine
using the equation.
T . T . T2
(; - arcsinx)( 3" arcsiny) = ”

u = arcsinx, v = performing arcsiny substitutions,

T[z

uwr = E
72 we create a System.
uv — (u+v)= —|—;={]

u+v va uv, whose roots are equal to u and v
12 2-7mz +M2=0

- - T T T
we form the equation From this: u; = 3 V1= 3 and u;= o V2=

%]

As a result, we create a combination of 2 systems:

arcsinx = — arcsinx = —
2 ova o
arcsiny = " arcsiny = 3
The given system has 2 solutions:
NE} E)
X1 = — =—.
1= Y1 5
E) NE)
Xo=— VYo =—,
2= y Y2 .
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