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JIOPAHTOBI PIBHAHHA 111 IOHUX MATEMATHUKIB

Memodom OoyinbHux 3a0au ONUCAHO OCHOBHI CNOCOOU PO38 A3Y68aHHS 0i0PaHMOBUX pIGHAHb, SKI
00CMYNHI YUHAM 3a2al1bHOOCEIMHIX wKin. J{o0ipKy 3a0au 3pobieHo i3 3a80aHb Bceykpaincovrux onimniad
FOHUX MamMeMamuKie ma 3a60anb KOHMPOLHUX podim yuniecvkoi Manoi Axademii Hayk.

Knrouoei cnosa: /liogpanm, yuni, pieHAHH:, pO36 30K, Yili YUCAA, CROCIO, MHOJICHUKU, TOKANI3AYisl.

ITocTanoBka mpo6Jemu. /[iopaHTOBUMU PIBHSHHSIMH HA3UBaIOTh aireOpaidHi PIBHSHHS
a0o cucteMy anreOpaidyHUX PiBHAHB 3 LUTMMH Koe]illieHTaMH, TOOTO piBHAHHS
P(x,Y,..., 2)=0,
ne P(X,Y,..., Z) wmHorouwsen N-ro crenens; po3s’a3Kku AiohaHTOBUX PiBHAHB IIyKAIOTh

Ha MHOKHUHI IIITKUX a00 paIlioHalbHUX YHUCEIL.

OcHoBHa meTa. [lepenOayaerbes, 110 110QaHTOBI PIBHSIHHS MalOTh HEBLAOMUX OLIbIIIE, HIXK
PIBHSIHb.

AHaJi3 paHille BUKOHAaHUX npaunb. Po3B’s3yBaHHS A10)aHTOBUX pIBHSHb — OJHA 3
HalJaBHIIMX MaTeMaTW4YHHX 3agad. OJHaK, He3Bakalouu Ha Te, 110 CUCTEMaTHYHE BHBYEHHS
TakMX pIBHSHb 3alOYaTKOBaHE JaBHBOTPEIbKUM MaTemaTtukoM JliopaHToM 1ie B TpPeThOMY

CTONITTi, Teopis HAHMPOCTIMMX piBHAHL — piBHAHBL Mepiioro crerneHs aX-+DYy=C 6Gyna

3aBepuieHa TUIbkM Ha mnoyarky XVII cromitrs. IloBHa Teopis piBHAHBb ApPYroro CTENEHsS
2 2 .

ax“+bxy+cy”+dx+ey+f =0 6yra crBopena CHiBHUMH  3yCHIUIAMH  6araThox

MaTeMaTuKiB 1 MifcyMOBaHa 10 movarky XIX CTOMITTS BUAATHUM HIMEUBKAM MarteMmaTukoMm K.
laycom. BaxnuBux ycmixiB y JIOCHIUKEHHI A10()aHTOBHUX pIBHSHb BHIIUX CTENEHIB Oyio
JOCATHYTO JUIIe Ha moYaTKy XX CTOMNITTS.
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[Tpo cknamHicTh A10(AaHTOBUX PIBHAHB MOXKHA CyauTH 3 Takoi moxii. Ha II MixuapogHomy
Konrpeci marematukiB, mo BinOyBcs y Ilapmwxki B cepmui 1900 p., Himenpkuii matematuk /1.
I'inGepr 3poOuB npomoBigs «MaremaruyHi npoOiemMu», e CcPOpMynoBaB, Ha HOTO yMKY,
HANOIIBII BaXKITUBI 337a4i, TOCTIKEHHS SIKUX CTHMYJIIOBAJIO O MOAAIBIINN PO3BUTOK MAaTEMATHKH.
Cepen Hux 3a HomMepoMm 10 Oyna Ttaka: «Hexail € noBinbHEe aiodaHTOBE PIBHSHHS 3 JOBIUIBHUM
YUCJIOM HEBIAOMHX 1 3 IIJIUMH palioHATPHUMHU KoedilieHTamMu; MOTpiOHO BKa3aTH 3arajibHHUM
METOJI, BUKOPUCTOBYIOUM SIKMI MOHA 32 CKIHYEHHY KUIbKICTh KPOKIB BCTAHOBHUTH, Ma€ JlaHE
PIBHSIHHS PO3B’SI3KH B PalliOHATLHUX YUCIIAaX 4d Hi». Ha po3B’s3aHHs mi€l mpoOIeMu MILIo MOHA
MiBBIKY, HaJl HEIO MpaIoBajio 0araTo BUIATHUX MareMmatwkiB. | Timeku B 1972 pomi pociiichkuii
matematuk FO. MarisiceBud J0BiB, 110 aecsta npobiema [ip6epra Hepo3B’s3Ha.

OCHOBHi pe3yJbTaTH AOCTIZKeHHs. 3pO3yMisIo, 0 BUBYEHHS Ii0()aHTOBHUX DIBHAHB Yy
3arajlbHOOCBITHIX IIKOJAaX HE TnepeadadyeHe HaBYAJBHUMU IporpamMamu. Aje 1 aiopaHTOBi
PIBHSHHS, 1 3a/4ad4i, IO 3BOAATHCS 10 Mi0()aHTOBHUX PIBHSIHb, YacCTO MPOMOHYIOTHCS yYaCHHUKAM
PI3HHUX MaTeMaTUYHHUX 3MaraHb: OJiMIiaj, TYpHIpiB, ¢ecTuBaliB; wieHaMm Manoi akaaemii HayK —
Ha KOHTPOJBHUX poOOTax. YcCIIIIHE pO3B’S3aHHA TaKUX 3aBJaHb HE MOTpeldye A0AATKOBOI
iH(dopMallii, a BUMarae BiJi YYHIB TBEPAMX 3HAHb WIKUILHOI MaTEeMAaTHUKH, JIOTIYHOTO MHCIIEHHS,
BMIHHSI 3aCTOCOBYBATH CBOi 3HaHHS y HECTAaHAAPTHUX cUTyalisx. BogHoyac :oHUM MaTeMaTHKam
KOPHUCHO TaKOX 3HAaTH JesKi crmocodu po3B’si3yBaHHA Ai0(aHTOBUX piBHAHb. Haiiwacrime
PO3B’SA3KH 110(aHTOBHUX PIBHSHB BAAETHCS 3HAUTH, BUKOPUCTOBYIOUHN TaKi MPHUHOMH.

1. Bupasumu 6 pieHsaHHI 0OHY 3MIHHY uepe3 iHuly, a iHuly 3MIHHY eubpamu max, woob ys
3MiHHa OYa Yinoro.

2. Posknracmu i@y 4acmumy pPIGHAHHA HA MHOMNCHUKU 34 YMOSU, W0 Npasa 4acmuud
DIGHAHHS € YINUM YUCTIOM, | 3AMIHUMU DIGHAHHA CYKYNHICIMIO CUCTNEM NPOCMIWUX DIGHAHD.

3. Buxopucmosyrouu ocobaueocmi pigHsaHHsA, 8UOIIUmMU (IOKALI3Y8AMU) MHONCUHY, HA AKIU
MOACYMb MICIMUMUCS 11020 PO38 'A3KU, A NOMIM 6e3n0Ccepednbo0 NepesipKoio 3HAUmu ix.

HaBenemo mpuxnanu aiodaHTOBUX pPIBHSAHB, Ha SKUX IPOUTIOCTPYEMO Ha3BaHI CHOCOOU
PO3B’sI3yBaHHS.

1. 3maiith yci mapu HarypalbHMX uyucend M, N, sKki 3a70BOJILHIIOTH PIBHICTh

mn—n+m=2004. (Bceyxpaiucoka onimniada onux mamemamuxie (BOIOM), \V eman,2003-
2004p p., 8 kn.)
2003

P o3 B ga3aHH 1. 1-i cnoci6. Bupazumo N uepes M: N =—1—1, m #1. Ockinbku
m —
2003 mpocTe 4yuciao, TO TMpaBa YacTHUHA I[1€i PIBHOCTI Oy/Ae LUIMM YUCJIOM TUIBKHM 32 YMOBH, IO
m—-1=41 aco M-1=+2003. V nepmomy Bsumaaky micraemo M=2,N=2002 i
m=0,n =-2004, y apyromy maemo M=2004,n=0 i m=-2002, n=—-2. lllykanoro naporo
umcen e Tinbku mapa M =2, N =2002.

2-i1 cmoci6. ITlogamo miBy dYacTHY pIBHSHHS Y BHIVIAAI JOOYTKY JBOX MHOXKHHUKIB:

(m-=1)(n+1) =2003. 3po3ymino, 1m0 3100yTe PIBHSHHS PIBHOCHIBHE CYKYITHOCTI JABOX CHCTEM
m-1=2003, . [m-1=1, , ) .
i 3sigcu M=2004,Nn=0 i m=2,n=2002. VYmoBy 3anaui
n+l=1 n+1=2003.
3a70BoJIbHsE Tinbku mapa M =2, N =2002.

2. 3HaliTH yci mapy LUTUX Yucenl X 1 Y, 110 3aJI0BOJIbHSIOTH PIBHICTh
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X'+ X%y +2X° + y+1= x>+ X. (BOIOM, 2013-2014 p., | eman, 9 ko).
P 03B’ a3 aHH 1. BukoHaeMo piBHOCHIIbHI IEPETBOPCHHSI PIBHSHHS
XXy +2X° +y+1=xX+x <= y(x*+) = x'+xX*-2x* +x-1<
2(x* = x+1
( : +1) o
+1

—x*+x-2x*+x-1
Sy= 3 S Y =—X+1-
X°+1 X

= y:—x+1—i, X = —1.
X+1

(Axmo X=-1, To 3 piBHAHHA AicTaeMo 4 =-2). OueBUAHO, WO Y Oylae UIIUM, SKIIO
X+1=+1 abo X+1=+2. O6uucnoY” Yy MNpHU BIAIOBIIHUX 3HAYEHHAX X, IICTAEMO LIyKaHi Mapu
gyucen (—3;5), (-2;5), (0;-1), (L-1).

3. Ha MHOXHHI HATYpalIbHUX 4KCel Po3B’s3aTu piBHsHHEsA 2N°M = 3n* 4 5m.

(MAH, cexyis «Mamemamuxay, 11 k1.,2001- 2002 pp.).

P 03B’ 53 aHH 5. Po3B’s13yBaTMeMO PiBHSHHS CIIOCOOOM PO3KIIaaHHs JIiBOI YaCTHHU Ha
MHOXHHUKH 32 YMOBH, IO TpaBa YaCTHHA € IiIMM 9HUCIOM. JIJisl 1[bOTO BUKOHAEMO HACTYITHI
PIBHOCHIIbHI IEPETBOPEHS PIBHIHHS:

2n°’m=3n*+5m<n’(2m-3)=5m <
<2n°(2m-3)-2-5m+15-15=0 <
< 2n°(2m-3)-5(2m-3) =15 < (2 n* —5)(2m—3) =15.
Ockinbku 15=1-15=3-5=5-3=15-1,a 2m—3> 0 (uepiBHicTh BUILIUBAE 3 APYTrOro

piBHHHHH HaBCACHOI'O JIAaHIIOXXKKa HepeTBopeHL), TO piBHHHHfI piBHOCI/IJ'ILHe CYKYHHOCTi TaKHuX
CHCTCM:

2n°> —5=1, 2n’-5=3, [2n°-5=5 [2n*-5=15,
2m-3=15, |2m-3=5 |2m-3=3, [2m-3=1.

Tineku papyra cucrema piBHSHb Ma€ pPO3B’A30K HAa MHOXHMHI HATypaJbHUX YHCEIN!
M=4,Nn=2.Bin € po3B’sI3K0M JJaHOTO PiBHAHHS.

4. Po3B’s13aTH B IUINX YMCIIaX PIBHSIHHSA X* + 5y2 +4xy+2y+1=0.

(MAH, cexyis «Exonomikay, 11 ka., 1997-1998 pp.).

P o3 B s3aHH . 1-i cnocib. 3actocyemo crnoci6 siokamizanii.. i nporo crovarky
BHU3HAYMMO CKIHUEHHHMH MPOMIXKOK, Ha SIKOMY MOXKYTb OYTH IIyKaHi 3HaYCHHs OJHIET 13 3MIHHHUX.
SIkmo Y posrnsgaTH K mapameTp, TO 1€ PIBHSHHS € KBaJIpaTHUM PiBHAHHSAM B1IHOCHO 3MIiHHOT X .

Bono matmme poss’sskn, skmo D =(4y)? —4(5y*+2y+1)>0. 3sigcu npuxomumo 10
KBaJIpaTHOI ~ HEPIBHOCTI y2 +2y—1<0, po3p’ssku sAKOi MICTATBCA B  IPOMIKKY
|:—1—\/§;—1+ \/§:| Tomy VY, 1o 3a0BOJBHATHME PIBHAHHS, MOXKE€ MaTW TUIBKH Taki
snauenns: —2,—1,0. Jani pos3s’skemo maHe piBHAHHA 3a yMOBH, 0 Y HaOyBae BKa3saHi
suauenns. Skmo Y =-1, To 3 piemsaEs X° —4X+4=0 smaxomumo X=2. Ipu iHmmx

3HAYEHHAX Y BiAMOBiAHI PiBHAHHS X2 +8x+17=0i x*+1=0 po3B’s13KiB He MaroTh. OTKe,

(2; —1) — enunmit po3B’ 130K PiBHAHHSL.
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2-1 cnoci6. BuninuMo KBaapaTH JBOWIEHIB Y JiBii YacTUHI piBHAHHA. MaeMo:
X+2y=0,

(x+2yf+(y+D2:O¢>{y+1:O =Xx=2,y=-1.

5. 3HaiiTH yci mapu MpoOCTHX 4ucen P i (, A akux umciao P°+Q° € KyboM AesKoro
HaTypajbHoro uucia. (BOIOM,, 2012-2013 pp. 11l eman, 8 k1.).
P 03B’ s3aHHs4 Hexail N HaTypansHe uncio Take, mo p°+q° =n®. Toxi
n-p=1

n3—p3=q2@(n—p)(n2+np+p2)=q2=>{2 , L, =
n"+np+p =g

n=p+1 n=p+1
g 2 2 = 2 2
3p°+3p+1l=q 3(p°+p)=9q° -1
Sxmo > 2,10 q°—1=(q-1)(q+1) mimuTscs 6e3 ocraui Ha 8, 60 q—1 1 q+1 mocmizosHi
napHi. BogHOUac 3 Ipyroro piBHSHHS OCTaHHBOI CHCTeMHM BHIUMBac, mo (° —1 kpartre 3. Tomy
0°—1 xpatHe 24: °-1=24k,k — HarypanmpHe umcno. BpaxoByloum 3po6NeHHiI BHCHOBOK,

JICTAaHEMO PiBHSHHS

=k,
3(p + p) = 24k <> p(p+1) =8k =4 " —p=Tk=T.
p+1=8

Jamni 3 piBrocti °—1=24Kk nicraemo ° =169, a q=13. Omxe, p=7,0=13, n=8 —
IIyKaHi yucra.

Axmo q=2, n° - p*=4< (n—p)(n° +np+ p?) =4. 3po3ymino, mo umcna N i p
0JJHAKOBOT MAPHOCTi, ToMy N— P =2 i N> +np+ p° =2. JIpyra piBHICTs HE MOKe BUKOHYBATHCH,
60 TIpu HATYpaIBHEX N i P N*+np+ p° > 2.

Otxe, p=7,q =13 — equHa napa mykaHuX YUCE.

Hageneni cnocobu po3B’s3yBaHHs 110()aHTOBUX PIBHSHb TaKOK MOXKHA 3aCTOCOBYBAaTH MpHU

PO3B’A3yBaHHI CUCTEM J10()aHTOBUX PIBHSHbD.
6. 3HaliTu yci momapHO pi3HI HaTypaibHi yucna X, Y, U,V, 1o € po3B’s3KaMu CHCTEMH

PiBHSIHD

U-+V=Xy.

(MAH, cexyis «Mamemamuxay, 9xa., 2004-2005 pp.).
P o3 B 53 aHH 1 JlogaMO MOWIEHHO PIBHSIHHS CHCTEMH i MEPETBOPHMO 3100yTe

{x+y:uw

PIBHSIHHS:
X+y+Uu+v=uw+xy=X-D)(y-D+u-)(v-1)=2.
Cyma ABOX HEBiJI'€MHHX LIUIUX YHCENT AOPIBHE 2 TUTbKH B TphOX Bumaakax: 0+2, 1+1 1 2+0.
Tomy 3a1ana cuctema piBHSIHb PIBHOCHIBbHA CYKYITHOCTI TAKMX CHCTEM:
X+y=uv, X+y=uyv, X+y=uv,
x-D(y-D=0, {(x-D(y-D=1, ((x-D(y-)=2,
u-D(v-1)=2, |(u-Dv-1)=1, |(u-D(v-1)=0.
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PO3B’A3KaMu Pyroro piBHAHHS MepIIOi CUCTeMH € mapu HaTypaiabhux umcen (1 N) i
(k;2), a tpervoro — (2; 3) i (3; 2) . dani, BUKOPUCTOBYIOUHM HepIlE PIBHSAHHS, HECKIIAHO 3HANTH
Bci poss’ssku miei cuctemu: (1,5,2,3), (1,5,3,2), (512,3), (51, 3,2). Ananoriuno 3
tperhoi cuctemu 3naxomumo (2,3,1,5), (3,2,1,5), (2,3,5,1), (3,2,5,1). Poss’s130k (2, 2, 2,
2) Ipyroi CUCTEMH Ma€ OJTHAKOB1 CKJIaJ0B1, TOMY HE € PO3B’S3KOM 3a/1aui.

Bionosion: (1,5,2,3), (1,53,2), (5,12,3), (65,1 3,2), (2,3,15), (3 215),
(2,351, (3,2,512).

7. Po3B’sA3aTH y HATypalbHUX YUCIAX X, Y,Z CHCTEMY PiBHSHb

2x* =4y* +32% + 2,
{13x =4y +3z+29.
(BIOOM, 2013-2014 pp., Il eman, 9, 10 x1.,).

P 03 B’ %3 amHH 1 Buainemo nmpomMixkok, Ha SKOMY MOTpiOHO nrykatu X. s mporo 3
JIPYroro piBHSHHS CHUCTEMHU, IaM’SITal0ud, M0 Y 1 Z HaTypalibHI YUCHA, JICTAHEMO HEPIBHICTbH
13x>36. 3 mepmoro piBHSHHA CHCTEMH JicTaHeMo HepiBHOcTi 4Yy? < 2x?,3z° < 2X?,

BUKOPUCTOBYIOUHM SIKI 3 JPYroro piBHSHHA MaThUMeMO HepiBHICTH 13X <6X+29. Tomy

36

29 . .
E < X <— 1 MOXJIMBUMH 3HAUYEHHAMU X € 4yncia 3 abo 4. Sxmo X = 3, TO 3 JaHO1 CUCTCMH

ICTAaEMO
{4y2+322 =16 Ay 16y camyo1222
4y+3z=10
Sxmo X =4, To MaEMO HECYMICHY CUCTEMY PiBHSHb
4y* +32° =30,
{4y +3z =23.
3 mepuoro piBHSHHS 3/100yTOi CUCTEMM BMILIMBae, mo Y KpatHuil 3. Ile cymepeuutsb

JApyroMy piBHSIHHIO, 00 23 He AUINTHCS HAIIO Ha 3.
Tomy 3anaHa cucteMa Mae €IMHUM PO3B’A30K y HATypalbHUX uucnax: X=3,y=12=2

8. 3HailiTu yci Taki Mapy HATypaJbHUX 4YuCe]l M 1 N, AN SKUX BUKOHYETHCS PIBHICTD
mn—+/m?+n? =7. (BEOOM, 2012-2013 pp., Ill eman, 10 kx.).

P 03B’ 43 aHH 1. 3ayBaKuUMO, 1110 33J]aHa PiBHICTb HE € Mi0(haHTOBUM piBHAHHIM. OHAK
PO3B’A3aTH Lie PIBHAHHA MOXKHA JIIBY YaCTUHY PIBHSHHS y BUIVIII JOOYTKY ABOX MHOXHHKIB 3a
YMOBH, 1110 IIpaBa YaCTHUHA PIBHOCTI — 1€ yncao. CroyaTky BUKOHAEMO PIBHOCHIIHI IEPETBOPEHHS
PiBHOCTI:

mn—vm?+n? =7 < m2+n2+2mn=m?+n? +2Jm? 4+ n? +14 <
< (M+n)’ =M +n* +1)*+13 < (M+n)’ = (Vm* +n* +1)* =13 <
= ((m+n)—(\/m2 +n? +1)X(m+n)+(\/m2 +n? +1)):13,

Ockinbku VM’ +Nn* — HaTypasbHE YHCIIO 3a 6YIb-IKHX HATYpATbHHX 4HceT M i N, To miBa
YyacTHUHa 3100yTOi pIBHOCTI € 100yTKOM 1IKX unceln. [Ipu npomy

((m+ n) —(vm?®+n? +1))< ((m+ n)+(vm?+n? +1)).
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Yucno 13, 1m0 MICTUTbCS Y TIPaBii YaCTHHI — MPOCTE YUCIO. ToMy NPUXOAUMO 10 CUCTEMHU
piBHOCTEH

(m+n)—(m? +n? +1) =1, o [Amem=14,  fmen=7
(m+n)+@m +n?+1)=13  [2m*+n* =10 [ym’+n’ =5,
BpaxoByroun BUXiIHY PiBHICTb, IICTAEMO CUCTEMY PiBHSIHB
m+n=7, m=3,n=4,
{mnzlz :j{m:4wn:3

Omxe, mykanumu € napu (3;4) i (4;3).

Posrnsinemo ABi 3amadi, po3B’A3yBaHHS SIKMX 3BOJAUTHCSA J0 PO3B’SA3YBaHHS J10(aHTOBHX
PIBHSHB.

9. B omnomy 20-moBepxoBOMY OyAMHKY JIQT 31MCOBAHO TakK, IO HA HbOMY MOXHa abo
MIIHATHCS Ha 8§ TOBEpXiB yropy, abo crmyctutucs Ha 11 momepxiB yHu3. (SIKmo Bropy 4 BHU3
3aJUIIAIOCS MEHIIIE TIOBEPXiB BIAMOBIHO, TO JI(PT Y IbOMY HAMPSIMKY HE PyXa€ThCs).

a) Yn MoxxHa 1M JTiTOM crrycTuTrcs 3 20-T0 MOBepXy Ha Mepuii?

(BOIOM, 2003-2004 pp., I eman, 8 kxu.).

6) Yu moxHa iToM MigHAMUCH Ha OyAb-SIKHiA TOBEpX?

Po3B s13aHHSs a) Hexail N — KUIbKICTh CIYCKiB, @ P — KUIbKICTh MiHOMIB, sIKi TpeOa
3poOuTH, MO0 3’iXaTh Ha IMepHui moBepx. Toxai MaeMo JiHIiHE AiogaHTOBE PIBHAHHS 3 JBOMA
sminauMH 11n—-8p =19. Po3p’skemMo Horo BiAHOCHO 3MiHHOI N, 60 koedimieHT 11 € mpocTum
YHCIIOM:
3(p+1)

11
SAxmo p+1=11k, 10 p=11k-1,n=8k+1, ne Kk — noBiabHE Iiyie 4YMCIIO, BCi I

n=2+p-

po3B’si3ku 3100yToro piBHsAHHs. [Ip K =1 micraemo po3s’si3ok piBasHHS P =10,Nn=9. Takum
YUHOM, CITYCKarO4YHCh 9 1 mijiHiMarouuch 10 pa3iB, MOXKHA JICTATHCS TEPIIOTO TOBEPXY.
6) Tak, moxHa. JI1s1 Toro, mo6 migHsTHcs 3 nepioro Ha K -if moBepx, motpi6HO 3pobuTn P

nigiomiB 1 N coyckiB. Yucna P 1 N BU3HAYaIOTHCS 3 PIBHAHHA:
8p-1ln=k-1<n= p—w

11

i nopisnrorots Bigmosigno 7(K —1) i 5(k —1).

10. 3uHaiiTn HaTypanbHe uncio B 3a ymMoBH, 110 3 TPHOX HACTYNHHX TBEPIXEHD JBA
ICTHHHI, a OTHE XHOHE:

1) B +41 e kBagpaToM HaTYpaIbHOTO YHCIIA;

2) B—21 ninuthes Ha 10;

3) B —48 € kBagpaTOM HATypaJIbHOI'O YUCIIA.

(BOIOM, 2003-2004 pp., Ill eman, 8 kx.).

Po3B a3aHHs dkmo uncno B—21 pinutecs na 10, To uncno B 3axinuyerscs mudporo
1, a yncino B+41 — uudporo 2 i He Moke OyTH KBaJpaToM HATypalbHOro uucia; yucio B—48
MOBMHHO 3aKiH4YyBaTHCA HHU(POIo 3 1 TaKOXK HE MOKe OyTH KBaJpaToM HaTypaJbHOro 4yucia. Tomy

JpyTe TBEpIKEHHs XUOHe, a mepie it Tpete — icTunni. Hexait B+41=n?, B—48=k>. Toxi
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n-k=1
n’—k*=89 < (n-k)(n+k) =89 = = n=45k=44—= B =1984.
n+k =89,
3yNMMHUMOCH Ha J1I0()aHTOBUX PIBHSHHSX, SIKI HE MAIOTh PO3B’S3KIB
11. JloBecTH, 110 PiBHSIHHS:
a) X" +y* =2017, (JIvgiécoka o6n. on., 2016-2017 pp., 7 kn.);
6) m* +n*—mn= 2016, (JTusiscora 06a. ox., 2015-2016 pp., 8 k1.);
B) X° —Xx=Yy* =19y + 98, (BOIOM, N eman, 1997-1998 pp., 9 x1.);
r) x° —y® = 2004, (BOIOM, N eman, 2003-2004 pp., 9 x1.);
1) 7m? —5n* = 2000, (BOIOM, IIl eman, 1999-2000 pp., 8 xx.).
HE MalOTh PO3B’SI3KiB y IUIMX YUCIIaX
P 03B 3 aHH a) 3po3yMiJio, IO JOCTIKCHHSI JOCUTh MPOBECTH JIsi HEBiJ €MHHX
3HAYEHb 3MIHHUX 1 KOXKHHUH JTOJAaHOK CYMH JIIBOi YaCTMHM PiBHSHHS HE OUIBIINIMA 3a iX cymy. Tomy

x* <2017 i y*<2017. Ockimeku 7*=2401, To X<6 i y<6. OueBuano, mo uncma X i Y
pizHoi mapHocTti. Hexaii X — mapne, Yy Hemapue. Tomi X moxe HaOyBatu 3HaueHs 0,2,4,6,a y —
135. [Ipu BKa3aHUX 3HAUEHHAX y nicTaeMo BIJIIIOBITHI PIBHSIHHS:
x* =2016, x* =1936, x* =1392, sxi He MarOTh PO3B’A3KiB HA MHOXWHI HATYpPaIbHHMX UHCEIL
OTxe, 1aHe piBHSAHHS HE Ma€ IUTUX PO3B’S3KIB.

0) Po3p’s13ku piBHSHHS NMOTPIOHO IIYKAaTH HA MHOXHHI MApHUX 4HCEl: M=2m, N =2n,.
Tomi

(2m)* +(2n,)* —2m, - 2n, = 2016 <> m/ +n/ —mn, = 504.

3HOBY 3MiHHI M, N, IIyKaEMO Ha MHOKMHI IApHUX 4ucel: M, =2m,, n, = 2n,. Jlicraemo

piBHAHHA MS +n. —m,N, =126, y AKOMY JliBa YacTHHA KpaTHa 4, a IpaBa He AiTUThCA HAILNO Ha 4.

Tomy nane niodaHTOBE PIBHSAHHS HE Ma€ PO3B’SI3KiB.
B) Po3knasaroun Ha MHOKHUKY JIIBY YaCTUHY PIBHSHHS, JICTAHEMO PIBHOCWJIbHE PIBHSHHS

(X—=)x(x+1) = y* =19y +98. IIpu Gyap-aKoMy LiToMy X JiBa YacTHHA PiBHSHHA JiNHThCS HA 3
6e3 ocraui. JlocniauMo MOALIBHICTE HAa 3 mpaBoi 4acTUHM piBHAHHA. Hexail y=3n+r, ge r —
ocraya pu JIeHH1 L1JI0TO qucia Ha 3, re{0, +1}. Toni
y?> —19y+98 = (9n* +6nr =57y —18r+96)+ f(r), ne f(r)=r’—r+2. Ockimpku f(r)=0 musa
r {0, =1}, To y*—19y +98 He AinuTHCA HAILIO HA 3 TpH KogHOMY TinoMy Y . ToMy piBHAHHS He

Ma€ po3B’SA3KiB HA MHOXKHUHI IIUTUX YUCE
r) JlocniauTy iCHYBaHHS pO3B’A3KIB MOKHA PO3KJIABIIM JIBY 1 MpaBy YaCTUHU PIBHSHHS HA

MHOXKHUKH X° —Y° = (X—=Y)(X* + Xy + y*) . 3ayBaxkumo, mo X+ Xy +y> >0 mns Oymp-akux X, Y i
0<X—y<X*+Xxy+Yy?. Tomy 2007 =2-2-3-167. Jlns BU3HAYEHHS X i Y JiCTAEMO TaKi CHCTEMH

PIBHSHB:

X—Yy =2, X—Yy =4, X—Yy =6, Xx—y=12,
{xz +Xy +y? =1002; {xz +Xy +y? =501 {xz +Xy +y? =334 {xz +Xy +y? =167.
XozaHa 3 IMX CUCTEM HEe Mae PO3B’SI3KiB HA MHOXKHHI IIUTHX YUCE
Po3B’s3aHHs 33734yl MOXKHAa HPUCKOPUTH, SKIIO BUKOPHCTATH MOAUIBHICTE Ky0Oa IiI0To
uyrciaa Ha 9. Hexait y=3n+r, ne r, r €{0, =1} — ocraua npu ainenHi misoro uncia Ha 3. Toxmi
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y =270 +27n°r+9nr? +r®, ne r®e{0,+1}. Omxe, mpu mineHHi Kyba Iijgoro ymcia Ha 9
MOIIMBEMH ocTadamu € uucna 0 i £1 a6o 0,1 i 8. Ockineku B piBHsHHI X° = y°+2004

MPUAUICHH] J1iBOT YacTUHU Ha 9 MoxmuBi ocradi 0,1 i 8, a mpu mineHHi mpaBoi 4acTWuHU Ha 9

: 3_ 3 . .
MOXJIMBUMH OCTadyaMU € ducia S5, 6, 7, To piBHAHHA X =Y~ +2004, a oTke ¥l 1aHe piBHSIHHSA, HE
Ma€ po3B’SA3KiB HA MHOXUHI ITUTHX YHCEI.

1) PosrisHeMo piBHOCHIBHE piBHAHHA 7M’ +2n° = (7n* +1998) +5. Jlocmianmo, siki ocTaui
YTBOPIOIOTHCS MPH JUICHHI KBajpaTa 1iyioro yuncia Ha 7. Hexait n=7p+r, ae r €{0,+1, +2,+3}
— ocTaua Bix AinenHs umcna N Ha 7. Toxmi n® = (49p” +14pr)+r?, a r’> €{0,1, 4, 9}. Lle o3nauae,
[0 MOKJIUBUMHU OCTa4aMH TIpU JUICHHI n® ma 7 e uncia 0,1, 2,4, a MOKIIMBAMH OCTAQ4aMH BijI

ninerHs 2n? Ha 7 € uncia 0,2, 4, )OmHE 3 SKHX HE JOpiBHIOE 5. 3BijcH BHIUIMBAE, IO JaHE

PIBHSIHHS HE Ma€ PO3B’sI3KiB HA MHOXKHUHI IIIJTUX YUCE.

BucnoBku. SIkmo Bac 3anikaBuia npoOriema po3risiHyTa y cTaTTi, To Ouibiie iHdopmarii
npo mioaHTOBI PIBHSHHSA 1 crmocoOW iX po3B’s3yBaHHS MOXKeTe 3HaWTH B KHurax [1]-[3] i
crarti [4].
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