«ITM*naioc — 2015», m. Cymn

PO3BUTKY HOBOT'O PO3/ILTy MaTeMaTHKH, 110 JiCTaB Ha3BY BapialliifHOro YMCIICHHS. A 3aj1a4a Ipo OpaxicTOXpoHy
CTaJia IepIIOI0 CEPHO3HOI0 3a1a4eI0 IIbOTO YHCIICHHSI.

JloBruii yac BBa)kaiw, IO TOYKa M ITOBMHHA PYyXaTHCh I10 TpsAMilt AB, 0 € HAKKOPOTIINM IUITXOM MK
IIUMH TOYKaMHU. AJle micisl BiOKpUTTs [ anijieeM 3aKOHIB MaXiHHS TUT Ta iX pyXy MO MOXHJIIH TUTONTIHI MiJT TIET0
JIMIIIE CHITH TSDKIHHS CTaJO SICHO, TIO JIiHisI HAMKOPOTIIOTO NUIAXY HE € JIHIEI0 HAMMEHIIIOT0 Yacy i 0 PO3B’I3KOM
3amadi Mae Oyt kpuBa. Lfo KpyBY i 3HAHIILIN BKa3aHi BUEHI, HEIO0 BUSBIIIACH TaK 3BaHa Hukioina. Lle miHis, Ky
ommcye J0BinbHA (ikcoBaHa Touka C Kojia pajiyca T, IO KOTUThCA 0€3 KOB3aHHs MO TOPU3OHTANbHIH mpsamiii. Ii
napaMeTpUyHi piBHAHHA

x=r(t—sint), y=r(1l—cost), tE€R.

Sxmo 0 < t < 27, To OTPUMAEMO OAHY AYTY (apKy) IUKIOITH.

Binpm moxiaHO TNUTaHHS BHKOPUCTAHHS EJIEMEHTIB ICTOPU3MY NpPH BHUKIAJaHHI MaTeMaTHYHOTO
Marepianxy po3mIsHyTO Hamu 30kpema B [1]. BrnacHwuii mocBim poOOTH T03BOIISIE CTBEPKYBATH, IO CIICMEHTH
ICTOPHU3MY CIIPHUSIFOTH PO3BUTKY MOTHBAIlil HABYAHHS y CTYJCHTIB Pi3HUX CIICI[IaIbHOCTEH.

Jlitepatypa
1. Poszymenko A.O. Posymenko A.M. BuxopucraHHS eJEMEHTIB iCTOpil MaTeMaTWKH AK 3aci0 ITiIBUIICHHS
MO3UTHUBHOI HaBUANbHOI MoOTHBAIil cTyaeHTiB// Marepiamn BceeykpaiHChKOi HayKOBO-TIPAKTUIHOT
koH(pepenuii, HITY im. MLI1./IparomanoBa, K. — 16-18 >xoBtHs 2007 p. — C. 356 -358.

AHotanis. Pozymenko A.O., Biacenko B.®., Pozymenko A.M. Ictopuuni 3aga4i 3 MaTeMaTHKH SIK
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Summary. Rozumenko A., Vlasenko V., Rozumenko A. Historical problems with mathematics as a
tool for cognitive motivation of students. In the article the relevance of cognitive motivation of students;
highlighted ways of developing cognitive motivation of students in the study of higher mathematics course; offered
examples of historical problems in mathematics, solution of which contributes to the development of cognitive
motivation of students.
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SOME PROPERTIES OF ARITHMETICAL FUNCTIONS r(n) AND d(n)

Definition 1:

Any function: f: Z* — C is called a complex-valued arithmetic function.

Definition 2:

Let gcd(m n)=1 with, m, n € Z*. A function f € A is called a multiplicative function if
Definition 3: f is completely multiplicative if

(1)f@=1
Many arithmetical functions behave irregularly and it is often more interesting to study the summatory
function of an arithmetical function f namely

N
FN) = ) f(n)
n=1
than fitself

Some of the arithmetical functions in which we are interested have a simple geometrical interpretation.
They count the number of lattice points in certain function r(n).
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II MizkHapoaHa HAYKOBO-MeTOJHYHA KOH(pepeHILis

The arithmetical function r(n) gives the number of representations of an integer n > 1 as a sum of two
integral squares; in other words, the number of solutions of the equation are counted as distinct.
Thus r(l) = 4, since | = (¥1)?+0%2 = 0% + (F1)%

It follows that r(n) is not multiplicative.

Theorem 1: If p is an odd prime, there exist integers x and y such that 1 + x*+ y>= mp, where 0 <m < p.

Theorem 2: positive integer n is a sum of two squares if and only if all its prime factors of the form 4k + 1
have even exponents in the standard form of n.

For the proof of Theorem 2 we need two lemmas. We call a representation n = x? + y2 primitive if (x, y) =1,
and imprimitive otherwise.

Lemma 1.1f n is divisible by a prime p, where p = 3 (mod 4), then n has no primitive representations.

Proof. If n has a primitive representation, say then p|(x? + y?), but pt x, And since (p, x) = 1, the equation
mx — tp = c is soluble in integers m and t, for all integral ¢ and in particular for ¢ = y. Hence there exists an
integer m such that mx =y (mod p), which implies that.

Therefore p|x? (m? + ), and since ptx, it follows that p|(m?+ I). That is m? = —1(mod p). In other words, —1
is a quadratic residue modulo a prime p of the form 4k+ 3, which is impossible, Thus the lemma is proved.

Lemma 2. If p is a prime, p = 3(mod 4), and c is an odd integer, such that p* h ut pc + 14n, hen n can not
be represented as a sum of two squares

Proof. Suppose, if possible, that x2+ y?=n where (x, y) = d Then we have x =dX, y = dY; with (X,Y) =1,
and n = d? (x2+ y?) = d?N, say Let p" be the highest power of p which divides d

Then p¢2" is the highest power of p which divides N

And ¢ — 2r > 0, since cis odd. Thus we have an integer N, such that x>+ y?>=n, (x, y) = 1 and p\N, where
p = 3 (mod 4). This contradicts Lemma 1, hence Lemma 2 is proved.

N(e).Therefore there are only finitely many integers whose standard form contains only factors of the form
p2with p? < N(e). Let P(s) be the upper bound of all such integers.

If we now choose n > P(¢), then the standard form of n must contain at least one factor p? > N(¢), and we
can therefore apply (iii), namely [f(p?)| < e

Hence, if n > p(¢), then we have [f(n)| < A%, so that f(n) — 0 as n —oo.
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Summary. Sattar abd karabt. Some properties of arithmetical functions r(n) and d(n). The purpose
of this paper is to present some properties of the arithmetic functions d(n). Except studying d(n) arithmetic
function, we describe function r(n).
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Anoranis. Carrap aoa Kapa6r. [Jesiki BnacruBocti apupmernunnx gpyukuiii r(n) ra d(n). Memoro
0ano20 Oocniodcenns € npoananizyeamu Oesxi eracmusocmi apugpmemuunoi @yuxyii d(n). Kpim eusuenns
apugpmemuunoi gynxyii d(n), mu docriodxcyemo enacmusocmi r(n).

Knwowuosi crosa: ¢ynxyis d(n), yzon pewimxu.

Aunnoranusi. Carrap Aox Kapa6r. Hexoropsie cBoiicTBa apudmeruyeckux ¢pynxuuii r(n) u d(n).

Lenvro dannozo uccnedosanus s161emMcs aHAIU3 HEKOMOPLIX C80lcms apugmemuueckol yukyuu d (n).
Kpome uzyuenus apupmemuueckoii pynrxyuu d (n), mvt ucciedyem ceoticmea r (n).

Knioueswvie cnosa: pynxyus d (n), yzen pewemxu.
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PO3BUTOK IHTEJIEKTYAJIBHUX YMIHb I TBOPUYMX 3/IIBHOCTEM CTYJEHTIB
SAK MICIA CYYACHOTI'O YHIBEPCUTETY

[Ipobnemi BU3HaUSHHS Micii Cy4acHOTO yHIBEpCHTETY NPHUCBIYEHO IIMPOKE KOJIO HAYKOBUX PO3BIJOK, IO
YTBOPHIIH MPOTATOM TPUBAJIOTO ICTOPUIHOTO Yacy IUTICHIUN MIKAUCIUILIIHApHUHA TucKypc. [Ipemmerom naHoro
TICKYpCY, KUl 00’ eaHye ¢axiBuiB y ramysi ¢inocodii, KympTyposorii, icropii, comiosorii, megaroriku, Teopii
oprasizarliii, eKOHOMIKH TOIIO, € ifed YHIBEpCHUTETy, iCTOpHYHI Ta CydacHi Mojeni Horo (QyHKI[IOHyBaHHS,
IHCTUTYIINWHI MIHHOCT1 ¥ MPUHITUIH PO3BUTKY, QYHKIIT B CyCIJILCTBI Ta iX Tpancopmarltii. OgHak, Ipyu BCbOMY
PI3HOMAHITTI MiAXOMIB J0 BHW3HAYCHHS MicCii, JOMIHYIOUHM € CHOPMYJIHOBAHHHK y TyMOONBITIBCHKiN Momeni
YHIBEPCHUTETY, 3T AHO 3 AKHUM MPIOPUTETAMH HOTO TISITLHOCTI € 0C8ima ma HayKa HA CLYIICIHKI O1a2y CYCnitbCmea.

104





