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ABSTRACT

As you know,in the field of mathematics, the question of the transition between expressions to a
general aspect, based on the links, is defined by several substitutions. In this article, some types of
rekurent relations and their application in the field of communication will be studied, and at the
same time, methods of solving the issues proposed in many prestigious Olympiads will be
presented.
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INTRODUCTION

An important role is played by the analysis of issues in various fields of mathematics on the basis
of one general law. Especially in the theory of sequences, the formation of a formula that expresses
the total limit of the sequence has several complexities. In this article, we will come up with
several ways to find a recursive relationship, taking into account the processes of formation of the
sequence. More precisely, the general expression of a a, = f(n)sequence a,, = f(n)consists in
the consideration of the application of methods of searching for a formula in the future transition
and practical matters .

The article presents various issues and non-standard approaches to them.
First we introduce the concept of dividing some common formulas into types.
Let us be given the following attitude.

foMay + fi(W)an_q + -+ fr(Way_, = g(n)
theref;(n) va g(n)variable n is the functions.

Iff, # O va f, # 0, in this case, the r-order is called the rekurent attitude.
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Ifg = 0, a linear same-sex rekurent relationship without it is called.

First of all, we study the relationship of the 1-order linear recursive.
(1) a, =fMm)a,_,+gn) n=2,a, =«

Theref (n) va g(n)functions with variable n and we

f(n) # Olet's go through the method of finding the general formula for the condition in
which we.

First we enter the following auxiliary function.

P =ffR)FA) ... f (n)and proceeding from this it is possible to write (1) as follows.

a an— n a . . e
n g G 90 4 agar — = djassuming that definition, then
Pn Pn-1 Pn Pn

(2) 0,—0p_1 = gcomes to view.

n

If(2)to n:=2,34,5....... ,n-1,n if we calculate the total sum by putting such numbers.

On =0 = 21,52 (3)

SOZ—” = d,taking into account the sign (3) write as follows
n

{a,,}we can move on to the relationship that characterizes the general had of the sequence.

a a; n 9@
So 9, — 0y = _S_yn 90,
’ noPl T e by Lir=2 r

n
a g(r)
an = pp(w<+ Z— a; =a, =f
n pn(f(l) L Dr ) 1 P1 f( )
Now we will come to another rekurent attitude, which is the private status of our method we have

studied.

So, we will describe the method of determining the total limit of the 1-ordinal linear, non-
homogeneous, unchangeable coefficients recursive relationship.

Ap =C10p_1t+Cc; Nn=2, a, =a buyerda c;,c; =constvac; #1
We perform the following replacementa,, = b,, +y ,y = const
by +y =cibp1 + 1y + ¢
bp = c1bp1 + (1 =Dy + ¢,
If wey = 1i—261 deb tanlasak,natijada b, = c,b,_,it will look like.
This is the geometric progression and its overall hadb,, = b;c}*™?
it will look like.
So,b, =a, —y =ci" (a—Y) > ap=ca-y)ty

So, 1-we will come up with an orderly non-linear rekurent relationship
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aa,_1+p a B
=——— b d §#0n=>2 —+#—
a, a1 5 uyerda afly n A
We do the following replacement. a, = b, +x

abp_1+ax+f

b, +x =
nt Ybp_1+ax+6

(D

(1) From attitude find b,,, we will have the following.
_(a=xy)bp_1 + (ax + ) — x(yx + 6)

b
n Yby_1+ax+ 6

Now in this case we select x as follows. (ax + ) = x(yx + &)

If we find x from this, we need to solve the following quadratic equation.  yx? +

b—a)x—p=0 X = X1, Xy
If we select an x; root of this equation, we will have the following.
(@ — x1¥)bp_4
b, =

C Ybp_itax; +6
Or we can write differently as follows

L__yato ¥
b, (a—vyx)bp1 (a—yx1)
And this becomes a simple rekurent relationship, which we consider at the beginning, if we do the
following replacements.

— =/ =>fop= Cifn-1t

We will solve the following wonderful issue with the practical application of the revised rekurent
relationship.

Issue 1: Let's say {a, }is a sequence of real numbers, let it have the following

conditions.

1
a;=1,a,,1 = E(l +4a, +./1+ 24a,)
thata, = f(n)determine the appearance
Solution: in order to get rid of the square root,we perform the sign as follows.
b2 —1
24

1+4+24a,=b3 b,>0 =>a,=

1 bi—1 1 1
any == (1+4ay + T+ 28a,) =>—"—=—(+-0bi -1 +by)

Simplified the last expression, in case we come to the following.
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4b2, , —4=b2+6b,+5 => 2b,, =b,+3 ,n=1 becauseb, >0
Now in this caseb,, = ¢, + § if we do the replacement, we get the following.

2(cpe1+6) = cp+ 8+ 3 <=>2cp41 = ¢ + 3 — band this is due to the expression3 =

5if we choose as=> ¢, .1 = %" =>c, = (% ) 1ley
Thish, = 3 + an_z that's easy to find.

We find the relationship a,, = f (n)required of us as follows

2 1., 1 6
by" =3+ 2n—2) =9+ 22n—4 + on-2
=>a, = i 8+ 2271;_4 + 2n6_2)it turns out that.

The issue was resolved.
Let's come up with some great issues to work independently

[1]1f {a,}is a sequence of real numbers, it has the following conditions
_ 6ba, +2
1= 4 13q,

[2]: {a,}the sequence of integers satisfies the following condition.

a, =0, So find{a,}.

1 < a,zl < 1
—=sa - == ,a——2,a =7.50 vn
2 n+1 1 2 1 2
=>in2 anpprove that the odd consists OZ a sequence Of numbers.

(BMO 1988)
[3]: {x,}the sequence is defined as follows

Xy =a,x,=b andx,,, = 2008x,,; —x, . Without it there are such a and b,vn €
N for 1+ 2006x,,,x,there will be a full square.
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