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ABSTRACT

In the articlee* = cos x + isin xThe Eyler formula was proved with the help of excellent limits,
as well as with the help of which the method of determining the roots of some complex
coefficients of algebraic equations was used.
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INTRODUCTION

The Eyler formula e = cosx + isinx (1) the real variable represents a link between the
function and the theory of theesex variable function, and this plays an extremely important role.
This article (1) Eyler's formula is devoted to the determination of solutions of an algebraic
equation.

The theorem. The following attitude is appropriate e** = cos x + i sin x.
Proof: to prove the theorem, below we use certain limits and formula.
limp oo (1 + )™ = e (2)

sinx sinx . arcsinx

sinx . arcsinx =i —1
- 1rnx—>OT = My 0

lim, — = lim,_,,

=1 (3

= lim —_—
x-0 arcsinx
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(x + iy) = z(cos @ + isin @) (4);
z=/x?+y?

arctg % agarx > 0

Q= y
T+ arctg;agarx <0

(2) if we look at a=xi:

lim,,,.0 (1 + %i)” = e* (x + iy) = z(cos @ + i sin @) (5)

Y e

xi
1+—)= cos@ +ising, = [1+—;
( - z(cos@ + ising z )

¢ =arctg—
1+ %i)" = z" - (cosng + isinng); (6)
Putting (6) to (5,

. 2 n
lim, (1 + %)” = lim,,,(1 + z—Z)E - (cosng + isinng); (7)
x2

2 n2 a2 2
limy,, (1 + 252 & = lim,,_, €7 = 1; (8)

. . ) arctg%
lim,_,ng =lim,_,n-=x-lim, ,—*=x; (9)
n

The above attitude can be cited. Taking into account (7) and (8) formulas, (6) can be expressed
as follows.
. Xl .

lim(1+—)" =cosx +isinx

n—oo n
Now let's look at the practical issues concerning the application of the above theorem and
formula.
1. f(x) =x™—c2,x™ 1+ ¢y x™ 2 4 oo + (—1) ™I,

Determine the roots of the polynomial and divide R into multipliers in the area of real
numbers’(x) to determine the real coefficients of a polynomial and its roots, let's add the
following function and denote f(x) in their means:

Fix+i) = (Wx+i) ™ F(x+1) = Wx— )™
flx) = %(F(x +1)+F(x+1))
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F(x +1i) = (Wx +)*™ = z2™(cosng + i sinng)?™ = z?™(cos 2me + i sin 2mei)
F(x +1i) = z2™(cos 2m¢ — i sin 2mg)
Given the above, it is possible to write f(x) in the following form:

Fix+i)+F(x—i e2MPl 4 gm2myt
f(x) — ( ) > ( ) — sz' 5 — ZZm cos 2m<p;

Inherez =vx+1,x>0,¢ = arctg\/% = arcctg\/};

Vi
f(x) =0= z>™cos2m¢p = 0;z # 0 = cos 2me = 0 ;cos 2me = cos(§+mc);
Vs

2 =

+ (1 + 260; arcctgVx = — (1 + 2
é frd . = .
Tk =@ = ); arcctgyx = o — K);
s
ctg(arcctg\/x) = ctgﬁ(l + 2k);

T T
= — (1 +2k)>x = 2 (14 2k):
Vx = ctg 4m( +2K) = x = ctyg 4m( + 2k);

Given here cosx=0, the period of the roots of the equation is nk: F(x)=0 write down the different
roots of the equation

21 -
xk=ctgzﬁ(1+21c), k=0m-—1

According to the main theorem of algebra, it is possible to bring the multiplication of f(x)
relative to the roots.

m-—1 -
f(x)=2 <x —ctg?— (1 + 2k)>
l:l 4m

2. f(x)=(x+cosO+isinf)"+ (x+cosf —isinf)™:
¢, (x) = Fi(x + cos 8 + im8) = (x + cos @ + isin )™

B, (x) = P (x) = Fy(x + cos O + isin @) = (x + cos @ — isin 6)"™
f(x) = ¢1(x) + ¢ (x)
x + cos @ + isin 6 =\/x2 + 2xcosf + 1 (cosg + ising) =\/x2 + 2xcsccosf +1- e

x+cosO +ising =\/x2+2xc059+1(cos<p—isin<p) =/x2 +2xcosf + 1-e'®,

sin @ x + cos @
@ = arctg———— = arctg

x + cos @ sin @

n .
$1(x) = (Vx2 + 2xcosf + 1) - (cosng + isinng) = z- e"?!

n .
$,(x) = (Vx2 + 2xcos 6 + 1) (cosng — isinng) = z" - "%,
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z=+/x%+2xcosf +1

On the basis of the above substitutions marks, it is possible to write f(x) in the following form.

(en(pi + e—n(pi)

f(x) = (\/x2 + 2xcos6 + 1" = 2(\/x2 + 2xcos6 + 1)" - cosne,

2
fix)=0
Jx2 +2xcosf +1-cosng = a
x*>+2xcosf+1#0, cosng =0

COS MY = COS (g + mc)

x+cos6 m x+cos6 m
narcctgw =3 a1+ ch)arcctgw =5 (1+ 2k)
X + cos6 T X + cosf 1
ctg (arcctg W) = Ctg% (1+ 2k) W = ctg E (1+ 2k)

A T -
x = sinfctg (— (+2k) — cosO ) x, = sinb | ctg— (1 + 2k) — cosf |k = 0,n —
iné g(zn( 25) 0) ind ( 951 +2K) 6)k=0,n—1

n-—1
s
flx)=2 1_[ <x + cosO — sinfctg o 1+ 21c)>

k=0

3. f(x) = cix™ 1 — c3x™ 3 + ¢2x™°+. . let's define the roots of the polynomial, and then
divide them into multipliers, for this we will add the denominators to the polynomial.

FFx+i)=(@x+D"; FEx+i)=Fx+i)=x-0D)%
(Filx+)-Fx+i) G+)"—(x-)"

2i B 2i ’
(@ + 0" = (a2 + 1) " (x — D) = (a2 + 1)2 - e~;

flx) =

Q= arctg; = arcctgx

f(x)=Hx2+1)" (ene! = ™) = (Vx% + 1)"sinng

2
fX)=0=>x?+1#0=sinp =0
. . TTK K K
sinng = sin 7k, <p=7:>arcctgx=7:>ctg(arcctgx)=ctg7.
= ctg— =Tn-1
X =ctg—, k=1n
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n-1
K
fx)=cix® 1t —c3x"3+...=¢} 1_[ (x —ctg 7)
K=1

The Eyler formula can be applied to the solution of complex coefficient equations similar to the
above[l; 2]. The method used above plays an important role in the development of the dynamics
of independent performance of students.
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