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«Bvkieionoy

Hpepopnvia: 15/02/2020 Qpa e&éraong: 10:00-14:30

OAHT'IEX:

Noa Aboete A0 Ta OEHOTA ALTIOAOYDVTOS TANPOC TIG OTAVTICEL COG.

Na ypdoete pe pmie 1 pavpo perdvt. (Ta oyfuota emrpéneton pe LoAvPr)
Agv emtpénetor n ypnomn dtopbwtikov vYpoL .

Agv emTPENETOL 1| Y PO VTOAOYIGTIKNG UNYOVIG.

ko =

Hpofinua 1 : Aivovion mpoypatikoi apbuot a, b, ¢ €161 ®oTE
(x—a)(x—b)(x—c)=x3—10x2+7x+4 yiakidfe x € R
KOl Ol TOPOGTAGELS
A 1 N 1 N 1
a+2 b+2 c+2
i.  NoomodeiEete 6tta+ b +c =10

it.  Navroloyicete tig mapactioels ab + be + ca kar abc.

Kat B =100(a? + b? + ¢?)

iii.  Noa ovykpivere Toug aplBpovg A Kon %.

Ipotsivouesvn Lven

Metd tic Tpacels, £xo
(x—a)(x—b)(x—c)=x3—(a+ b +c)x?*+ (ab + bc + ca)x — abc
Apo yio kdbe x € R,
x3—(a+b+c)x*+ (ab+bc+ca)x —abc =x3—10x> + 7x + 4
oan’ 0oL ToipvovLE

i a+b+c=10
ii. ab+bc+ca=7 xu abc=-4
iii.
. 1 N 1 N 1 (b+2)(c+2)+(c+2)(a+2)+(a+2)(b+2)
T a4+2 b+2 c+2 (a+2)(b+2)(c+2)

_ (ab+bctca)+4(a+b+c)+12
"~ abc+2(ab+bc+ca)+4(a+b+c)+8

7440412 59
T —44+14+40+8 58

Eniong, a? + b%+c?=(a+ b +c)? —2(ab + bc + ca) = 100 — 14 = 86 ka1 £161
1 1 1 59
B 100 (az + b2+ Cz) 8600 58




Hpopfinua 2 : No amodeiEete 6T yio kabe puoko apBud n 1o KAdouo
n3(n®-1)
504
etvan aképatog aptopog.
Ilpotewvouevy Avon

Eivou 504 =7-8-9

Qa deitovpe 6L Yo kGOe Puotd apdud n o n3(n® — 1) eivou Sronpetdc pe 7,8, 9 kat, apov
elval avd 0vo GYETIKA TPMTOL, TOTE % EZ
e Avn =2k, k € Ntote
n3(n®—1) =8k3(64k® —1) =8 /n3(n®-1)

3 elvau mepurtdc.

Avn =2k +1, k € N (nneputtdg ) tote kato n
n® —1= 13- 1)(n3+ 1) sivar ytvopevo dvo S1odoytkdV APTIMV, TOL GHUAIVEL OTL O £VOg
amd avTovg Stonpeiton pe To 4 kot 0 GALog sivon dptiog, Gpa kot T 8 / n3(n — 1).
Tovendg oe kGbe epintoon 8 / nd (n6 — 1) : (D)

e Avn =3k, k € N1ote
n3(n®—-1) =27k3(Bk)® - 1) => 9 /n3(n®-1)

Av 3tntoten =314+17M n=31—-1pel € N ondte égovue avrtictorya
nd—1=0CBA1+1)2-1=2723+2712+91=9/n3 -1
n+1=0BA1-1)2+1=2723-2722+91= 9/n3+1

Apa 9 /n3(n®—1)

Tovendg oe kGbe mepintoon 9 / nd (n6 — 1) :(2)

e 'Eyovpue
-1 =n*n-1DR*+D)=n*h-DR*+n+1)(n+1)n*—n+1)
=n*n—-D[n+3)n-2)+7I(n+D[(n-3)(n+2) +7]
=n?n-3(n-2)n—Dnn+1Dn+2)(n+3)+74

7 Staboyikol puoikoi aptbuoti

Tovendg oe kGbe mepintoon 7 / nd (n6 — 1) : 3

Ao tic (1), (2), (3) mpokvmtet To {nTodEevo.



Hpopinua 3: Ocwpovue kokho (0, p) kot onueio A eEmtepikd tov kKOKAOV. Pépovue gvbeia
(6) kabetn otv gvbeia OA oto onueio A. Amd 1o onueio A pépovpe o gvbeia Tov Tépvel
ToV KOKAO o€ dv0 onueia, £otw B ko I" €161 dote to onueio B va eivor peta&y tov onueiov A
ko I'. Ot gpoamtopeveg Tov kokAov oto onueia B, I’ téuvouv v gubeia (&) oto onueia P, X

avticTorya.
(o) Na amodeilete 011 AP = AY

(B) Av n devtepn gpamTopévn ToL KUKAOL amd To onueio P téuvel v gvbeio X1 oto onpueio
M, va amodeiEete 6t M gvbeian A0 mepvd amd 10 M Ko dryotopet v yovia X MP.

Ipotsivouesvn Lven

‘Eoto N to onpeio

TOUNG TV
EQONTOUEVOV  OTOL
B, ' xav. M 1o
onueio Toung mg
EQAMTOUEVIC  OTO
I" ko g 6evTEPNC
EQOTTOUEVIG  ATO
0 P. ®épovpe 115
OKTIVEG oTa
onueia EMAPNG
B, I xou T, kaBdg
kot ta OX, OP.

(a) To ABOP givar eyypyipo, apod ZOBP = £0AP = 90°. Apa £OPB = £0AB : (1)

To F'OAX sivou eyypayiuo, apod 20Ty + £L0AX = 180°.

Apa £OAT = LOAB = £0XT : (2). Ano (1) ko (2) éxoope £0PB = £0XT
"Etot ta opBoyovia tpiyova 40BP, 40T'Y givon ica, an’ 6tov 02 = OP. Aniadn| to

AX 0P givan 1oookelés ko OA didpecsog, g vyog. Apa AP = AX

(B) Amo Vv 166TTA TOV TO0 TAV® TPLY®VOV Eyovpe eniong X' = PB = PT kot 101¢

MY = MP, mov onpaivel 6t1 1o M givan onpeio g pecokadétov OA tov XP kot dpa ta

onueia 4, 0, M givon cvvevBetaxd. TéLog, o O glvar to £ykevipo tov ANMP ko €161 1)

evbela MOA eivan dryotopog g £XMP.



Ipopinua 4: Eoto 2 10 cbhvoro 2 = {1,2,3, ...,26}. YroBétovupe 6t 10 A givar vrocHvoro
10V 2 TETO10 MOTE vaL £YEL TNV €ENG WOOTNTAL:

«OevV VIApPYoLY SlOPOPETIKA oToryeion Tov A mov M dwPopd Tovg va elval iom pe TEAEW
TETPAYOVO»

Na Bpeite 10 péyroto duvatd TAN00¢ TV 6TOXEI®Y TOL VTTOGLVOLOL A.

Ipotsivouesvn Lven

[N kaBe 6Ho cuveydrEVOLG 0p1BLLOVS TOL 2 pndvov 0 €vag pumopel va aviKel 6To A, apov £yovv
Srapopa 1 = 12,

Mo k&be 5 ocvveyduevovg apBuovc tov 2, éotw tovgn+ IL,n+2,n+3,n+4,n+5, 10
oAV 0Vo avinkovv oto A. Tlpdyupatt, and TV TPONYOVLUEVT TOPATHPNOY, OV ElYOUE TPELG
apBpovg oto A4, Ba énpene vantav otn + 1,n + 3,n + 5, mov givar dromo, apov

n+5 —-Mn+1)=4=22%

Y{yovpa, amd tov 1, 26 0 £vag dev avikel 6to A, éotw 26 € A

Xty kéOe wa oo tig mevtadeg {1, 2,3, 4,5}, {6,7,8,9,10}, ...,{21, 22, 23, 24, 25} £yovpe 10
oA 6V0 otoygin oto A. Apa |A| < 10 kat cvven®g To pEY1oTo duvatd TAN00G TV GTo EIMY
oV vrosvvorov A gtvon 10.

Mmopovpue va. £xovpe |A| = 10, naipvovtac A = {1,3,6,8,11,13,16, 18,21, 23}



