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J. Aopaman, C. Hepcecan, A. Xauampan

IIPUMEHEHHE I[EJIOH H IPOFHOH YACTEH

,ZIEﬁ CTBHTEJIBHOI'O YHCJIA B HEKOTOPBIX 34/TAYAX
Lenvie u OpobHvle wacmu yucia 0ObIYHO He PACCMAMPUBAIOMCSL 6
Kypcax 20cyoapcmeenmvlx wKon. Mesicdy mem oHu écmpeuaomesi 6
3A0QUHUKAX NO Mamemamuke, OIUMRUAOHBIX 3A0aYaAxX U MOZYm
VCHEWHO — UCNONb306AMbCA 80  BHEYPOUHOU  OesMeNbHOCMU.
Breknaccnvie meponpusmus nonesmvl KAk YYeHUKam, max u
yuumenam. Jia  YCnewHoO20 — OCYWeCmeneHuss — BHeKIACCHOU
0esimenIbHOCMU  YUUmensam HeoOX00UMO NOCMOSHHO pACUUPIMb
80U 3HaHUs No mamemamuxe. Buexnaccmas paboma no
mamemamuke HPOBOOUMCS NO-PA3HOMY. Dmo Mmoodicem Obimb
BHEKNIACCHOe Meponpusmue, OIUMnUAod, cmeneasema. Omo, 6
€8010 04epedsb, nosvliaem Kavecmeao o0yyenus. B konye cmamou ¢
nomowsio meopemvl Jlexncanopa no-Hogomy peuaemcs u36ecmHasl
u3z meopuu uyucen 3adaua. Ilpakmuueckas 3HAUUMOCMb CMAmMvu 8
mom, 4mo  paspabomaHHulil  MAmepuanr  Modxcem — Obimb
PEKOMEHO08aH — yuumensim Ol UCHONb308AHUS 6 NPAKMUKe
npenooasanusi 6 wikoie. 3adauu, YHNOMAHYmble 8 cmamve,
pewanucy — Ha BHEKIACCHbIX 3AHAMUSX CHEYUAIbHOU (DU3UKO-
Mmamemamuyeckoti  wikonvl  umenu  A.lllaeunsna npu EI'Y
Cmenanaxepmckozo gunuana.
Knrouesvre cnosa: Hecmandapmuas 3aoaua, pewienue, OpoOHAA
yacms OeluCmeUmenbHO20 YUCid, Yeads 4acms O0eliCmeumenbHo20
yucna.
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PARTS OF REAL NUMBERS IN SOME TASKS
Integer and fractional number are not usually considered in public
school courses. Meanwhile, they are found in mathematics
databases and Olympiad problems and can be successfully used in
extracurricular activities. Extracurricular activities are beneficial
to students and teachers alike. In order to successfully implement
extracurricular activities, teachers must constantly expand their
knowledge of mathematics. Extracurricular work in mathematics is
carried out in different ways. It can be an extracurricular activity,
an Olympiad, a wall paper. This, in turn, improves the quality of
teaching. At the end of the article, using the Legendre theorem, a
problem known from number theory is solved in a new way. The
practical significance of the article in the fact that the developed
material can be recommended for use by teachers in the practice of
teaching at school.
The mentioned problems were solved in the extracurricular classes
of the special physical-mathematical school named after A.
Shahinyan under Yerevan State University (Stepanakert branch).
Key words: Non-standard problem, solution, fractional part of a
real number, integer part of a real number.

1.Introduction

Integer and fractional number are not usually considered in public school
courses. Meanwhile, they are found in mathematics databases and Olympiad problems
and can be successfully used in extracurricular activities. Extracurricular activities are
beneficial to students and teachers alike. In order to successfully implement
extracurricular activities, teachers must constantly expand their knowledge of
mathematics. This, in turn, improves the quality of teaching.

Extracurricular work in mathematics is carried out in different ways. It can be an
extracurricular activity, an Olympiad, a wall paper. The article considers several new
problems regarding the integer and fractional parts of the number, which can contribute to
the development of creative thinking and serve as a model for solving further problems
1-6].
: ]2. Integer and fractional parts of a real number.

The integer part of a real number [1] is called the largest number Kk that does not
exceed X, thatis K £ x<k +1.

The integer part of a real number is determined univalently and is usually denoted

by [x] Thus, the integer part of a real number X is the number [x] that satisfies

the following condition: [x] £ x < [x]+1 .

The fractional part [1] of the number X is the difference x - [x] which means {x}:
Therefore, x - [x]={x} andx = [x]+{x}.

For example: [6,3]=6,{6,3} =0.3, [-6,3]=-7,{-6,3}=0.7
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3. Tasks with integer and fractional parts of a real number :
Task 1. Solve the equation: sin x + cos x = [x]

Solution. We present the given equation as follows:
ﬁxsinax+£2 =[x]
& 43
The range of values on the left side of the equation is the range § € f IU so the

possible values of [x] are+1,0 .
1)[x]=-1P xT[-1,0)

é pP__p T
s X+==-=—+2pk,k1Z
Jpo_ 1 8T 4 4 P
NG e s >
o gx+%:—Tp+2pm,mTZ

there is no solution in [-1,0)

2)[]=0P xT[01) P singx+ ‘=0 x=2-+pk P does nothave a

solution in the specified range,

IS
=

g po_ 1
X|=1bx1|L2)Psinx+—:=—P
)]=1P xT[1.2) singt £2=
gx+£ =Py 2K
g 4 ;‘ DXZ%T[l,Z),m:O
g, P _9P
X+—=—+2
" 4 A
A
nswer: X:£
2
Task 2: Calculate the number of roots of the follow equation:
¢ +§l,l+[x]:_7x_3
g 5f 3
Solution. Note that solving the equation leads to the following two case studies
g 7 3\
Casel x£k< x+§, k 1 Z: In this case we obtain: §X+§E =Kk, [X]: k:

Thus, the given equation will take the following form:

k+k:7x_2I:> X:6k7+2’

where k satisfies the following condition:
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6k + 2

k £ <k+06,kTZ.

Further, _
Tk £6k+2<7k+4,2 and kK1 Z.

There is a five-integer number that satisfies the obtained system:

ikE2
%k >-272
Tz
Case 2: x+g£ k <x+1 kTZ: Inthis case we obtain: gx+gg =k +1,

[.x] =k.

Thus, the given equation will take the following form:

ok +1= 7 -2 B x:6k+5,
where k satisfies the following condition: !
k+068 K 2 i1 kTZ
There is a two-integer number that satisfies to obtained system:
ik£08
:'k > -2
LTz

Thus, the given equation has seven roots.
Answer: 7

Task 3: Solve the equation : J{x} = 2{x}.
Solution: Note, that

4= 260 0

the set of allowed values of the equation is the set of natural numbers:
[x]: n, nIN,nt1:
Denoting {X}= a, the equation (1) can be written as follows:
a=(a) ()
a. If a =0, weobtain true equality 0 =0 for any natural number.

b. Ifa= % we obtain wrong % =1 equality.

C. If0<a<%, we obtain: 0 < 2a <1.

Logarithm to base 2 the identity (2) provides for:
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log, a = nlog, (2a),
(1-n)log,a=n,

log,a=n/l-n)pa=2-"n11,

Thus x =n+2"" puttingin (2)we get:

n
1

21 :szzl-nngn

2

n n

or follow true equality : 21" = 211
In the case of n =1 the equation (1) has no solution.

d. In the case of %< a <1, weobtain 1< 2a < 2;

further, inequality a = (Za)” <1 holds when n < 0 , which does not satisfy the
set of allowed values of the equation.

n

Answer: X=n+2%" x=nnTN,n =23, 4,5,.

Task 4:  Calculate the natural divisors of number 6.
Solution. We will apply the follow theorem:
Theorem (Legendre). [1] . Assume that n32 and p £ n. The exponent a with

which the prime number p participates in the n! canonical form is determined by the
follow equality:

a_gnu én‘+K+:nu_é§n@
YN P A P = P
Were p is the largest power of p that does not exceed n (p EnfE pk*l)

Further, represent the number 6! in the follow canonical form:

e6u €61 é6u é6u
61= o8l 8278 (gfal 5Bt — 93v1,3251 = 94,3245,
Then use the well-known function to count the natural divisors of a natural
number:

t(6!) = (1+4)1+2)1+1)= 30, Anser : 30.
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