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ABSTRACT

This article deals with the mathematical Olympiad. This article provides solutions to a number
of issues. Wonderful issues were solved using a variety of non-standard methods.
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INTRODUCTION, RESULTS AND DISCUSSION

1. Ifa+b+c+d=6and a’ +b*+c*+d* =12

prove 36 < 4(a +b* +¢* +d?)—(a* +b* +c* +d*)< 48

Method 1. 4(a® +b* +¢* +d*)—(a* +b* +c* +d*)
4(a3+b3+c3+d3)—(a“+b“+c“+d4)=—((a—1)4+(b—1)4)—

—(c-1) +(@-1))+6(*+b*+c+d*)-4(a+b+c+d)+4.

We will now enter the following values and use the following:

a-1=x, b=1=y, c=1=z7, d=1=t, 36 <—(x*+y* +z* +1*)+52<48.
Suffice it now to prove this inequality 16 > X* + y* +z* +t* >4.

X2+ y 4zt +t2=a’+b’+c’+d* —2(@+b+c+d)+4=4.

(x*+y?+22 +t2) _4

X"+yt+zt+tt >

A<x +y 42+t =(X°+ Y2 + 2% +t2) — A= 16— A< 16, proof is over.
Method 2. a+b+c+d=6=>a+b+c=6-d.
a’+b*+c’+d*=12=a’ +b*+c*=12-d?.

We use the following inequality:

a2+b2+022M:12—d22M.

36 —3d?>36—12d +d?, that d € [0;3].

We use this inequality: X*(x — 2)° 2 0.

x"‘(x2 —4x+4)20 va 4x° —x* <4x?,

4(a3 +b®+c® +d3)—(a4 +b*+c’ +d“)s 4(a2 +b%*+c? +d2)=48

Now to prove the left side of the double inequality(x + 1)(x — 1)?(x—3) < 0,
4x3 —x*>2x? +4x-3
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4@ +b3+c3+d® -(@* +b*+ct+d) =4a2—a*+4b3 -b* +4c3 -t +
4d3-d* >2a%+4a-3+2b2+4b—-3+2c2+4c—-3+2d2+4d—-3 =

2@ +b*+c*+d*)+4@+b+c+d)—-12=24+24-12=36

Method 3. The right side of the double inequality is written as follows:

4@ +b*+c’+d*)<48+(a" +b* +c* +d*).

a’+b*+c*+d?*=12

48+(a4 +b* +c* +d“)=(a4 +4a12)+(b4 +4b2)+(c4 +4cz)+(d4 +4d2)2
> 4(a3 +b®+c’®+d 3). The same is true of the left-hand side of the inequality.

2.A = \/1 1 \/; %\/ \/7 A, Express trigonometrically.
0 0
A= [ c0sd5®, A = /2 2 /1+cos45 45

A, —cos2n -
3. Calculate the sum. 6 + 66 + 666 + ...+ 66...6
H,—/

nta

6+ 66+ 666+...466..6= (10" —1+10° — 14 ..+ 10" —1)=
H,_/ 9

=E(1O +10° + ...+ 10" — n)=g(w— n).
3 3 9

aa=t b1 1

+—+..+————— and
1.2 3-4 5.6 2019-2020
1 1 1 A
= + fot———— , —
1011-2020 2012-2019 2020-2011 B
1 1 N 1 1 1 1 1 1 1 1

-

= + tot— + ..+ - =
1-2 3-4 56 2019-2020 1 2 3 4 2019 2020

1 1 1 1 1 1 1 1 1
=—+4—+—+—+ ..+ + -2 -+ -+ .+ =
1 2 3 4 2019 2020 2 4 2020

1 1 1
= + +..+—
1011 1012 2020
1 1 1

= + tot———=
1011.-2020 1012-2019 2020-1011

1 1 1 1 1 2 1 1 1
= + + ..+ + = + + .+ —
3031\ 1011 2020 2020 1011) 30311011 1012 2020

A 3031
sO, —=——.

B 2
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8a’ 10b? 6c°
. =bh, =cC, =a,a+b+c="?
a’+9 b* +16 c’+25
In reverse order we have both elements of the equations:
(a’+9 1 ’l+9 8
8a> b a’ b
b2+16_l:><1 E 10
10b* ¢ b2 ¢
c’+25 1 25 6
=— l+—2_—
| 6c* a [ ¢ a
2 2 2
(1_§) +(1_ﬂ) +(1_§) —0.
a b Cc
a+b+c=12.
5 5
.M:alogg,a+b+c:?
log; +log;
log: log?
og3og25= 1 _ 31 - 16=1-|Og§
log: +log; 1 1  log’ +log? log;
log: log;
a+b+c=12

7. Ifa*+b*+¢c?+d?

(a+2)b+2)=ab+2(a+b)+4=ab+2(a+b)+

a+b c’+d?
_(a+b)

+2(@+b)+2+

8. If 3\/2+\/2+\/§ :acosg ,find a andb .

32+2++/3 = 3\/2+ 2(1+

gj 32 +/2(1+ cos30°) =

=%(a+b+2)2+

=4 prove (a+2)b+2)>cd .

a’+b*> c*+d?
+2=
2
2 2
¢’ +d >cd.

=32 ++/4cos* 15° =3,/2(1 + cos15°) = 3,/4C0s’7 5° =6c0S7 5°.

a=6, b=24, a+b=30

9. Calculate (1+1g2° L +192°)..(1+1g44°)

We'll do the following:

0_ 0
1+tgas’ =14 9> ~t0L
1+1tg45 -tgl
1+tg23°=#0
1+1g22
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2 2 2,

1+t92° X1+ t92°)..(1 + tg22°)
( g)( 62').(1+1g ’1+1922° "1+1g2° 1+ tg1°
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