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B’ taén I'vpvaciov
1. Na vmoloyicete Vv mopdotaon:

A=4111- 264—(15+%)-\—5\ 1121:11+1

2. Etvan dvvatov éva yaptovouiopa tov 100€ va avtarloyel e
18 vopicpata tov 2€ kol tov 10€;

3.To 6% tov apBuod a#0 eivan ico pe to 4% tov apBuov PB. Na
Bpeite v TN TOL KAAGLOTOC.

9a -3
L _da-3f
6 — f
4, Y10 mopoakdto oynua eivon AB = BI' kot ) duyotopog

I'X 1nc yoviag ATA givar napdAinin oty AB. No vroloyicete
TIG YoVvieg Tov Tpryovov ABI.
ki A

KAAH EINITYXIA
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YABBATO, 9 AEKEMBPIOY 2006

Avoeg B” I'vpvaciov

1. Extedovue Tic mpdéels Ko Bpiokovpe
A=(111-144:12):11+1=(111-12):11+1=99:11+1=9+1=10

2. Emeon o 100 Ayet og 0 xou o moAramAdowa tov 10
AMyovv o€ 0, Ba mpémet ko 0 ap1Budg mov exepalet to,
vouiopata tov 2€ va Anyet og 0. Apa ta vopiopoto
tov 2€ Ba givan 5 1 10 1 15. Opwg mapatnpodpue Ot
dev umopet va givon 5 M 15. Apa Oa eivar 10

Ipdyport
10-2+8-10=100.
3. 'Exovpe:
%a _ %ﬂ OmoTE O = %,5 ."Etot §ovpe
K_9-§,3—3,3_613_3ﬂ:3ﬂ:l

62p-p WP

4., Apov 1 I'X etvau d1yotoHOG TG YOViog ATA0q 1GYVEL
@ =@ . Enedn ITX//AB 6o woyder ¢ = 0 xar apod
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AB=BI 6a givan 0 = p . Apa w=¢=0=p, Kol

w+d¢+p=180",on6te @ =¢=p=60
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B” td&n I'vpvaciov
Hpopinpo 1.
Noa vroioyicete TV TIUN TS APOUNTIKNG TOPACTOONG

A =(200:8+12:100) +[ 200: (8+2) + 762]-| (~1)” + (1) + (—1)2007}2,

Mpépinpoa 2.

Ot podntéc evog INvuvaciov uropovv va mapatayfodv oe ££G0EG, 6€ OKTAOES Kol O
deKadeg, ywpig va mepiocevel Kaveilg. Ta AN tov pabntov tov tdéeov A', B kot T
etvar apBpol avaroyotr Tpog Tovg aptbpovg 5, 4 ko 3, avtictoya. Av 10 TAN00G TV
pantov tov Mpvaciov givat apBpog peyardtepog tov 300 kKo pkpotepog tov 400, va
Bpebet To TAN00¢ TV padntodv Kabe Taéne.

Hpépinpa 3.

"Evag éumopog ayopace 200 kihd @pdovieg pe Tyun ayopds 3 evpd 1o KAo. Koatd ™
petaopd giye anmielo 10% ota KiAd mov ayopace. [1660 mpénet vo TOvANGEL TO KIAO
TIG PPAOLAEG DoTE Vo £xel kKEPOOG 20% emi TG TIUNG TS AYOPag;

Hpopinpoa 4.

1o tpanélio ABT'A tov duthavod oynuotog n peydin
Baon BI' eivar dumhdowo g pikpng Pdong AA. Av 10
euPadov tov tpameCiov eivar300cm?® xor to onueio K
elvar 10 ovppetpwd tov A ©g mpog TV evbeion BT
(omradn m BI' elvan peocokdbetog g AK), va
VTOAOYICETE:

() To euPaddv Tov Tprydvov ABA kot
(B) to gppadov tov tetpamiebpov ABKT.

B

KAAH EIIITYXIA
www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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ENAEIKTIKEX AYXZEIX OEMATQN
68" @AAHX
24 Noguppiov 2007

B’ T'YMNAXIOY

2

1. A =(200:8+12-100)+[ 200: (8+ 2) + 762] -[(—1)13 +(-1)"+ (—1)2007]
= (25+1200) +(200:10+ 762)-[ (~1) +1+(-1) ]

=1225+(20+762)-(~1)°
=1225+782-1= 2007.

2. Av @ givor o aplBpog Tov podntov tov [Mpvaciov, 10t 0 @ &ivol
Kowo ToAAATAGG1O TV apldudv 6, 8 kot 10. Emeion EKH[G, 8, 10] =120,

émetot 0Tl a)e{120, 240,360,480,...} kot agov 300< w <400, Bo elvar

o = 360.
Av X, Y, Z givat o apBpog tov pobntov mg A’ B ko I 164éng, avtictoya,
to1E B EYoLLLE

y_

X_Y_Z_ ) xoux+y+2=360.
5 4

wIN

Apa gtvor
X=51,y=41,2=31

kot 54 +44+ 34 =360 & 124 =360 < 4 =30.
Apa givor: Xx=5-30=150, y=4-30=120, z=3-30=90.

3. O éumopoc mAnpwaoe yia v ayopd 200-3=600 gvpo.

H anoAelo Tov 6 KIAG fTOV 200~% =20 K1\, ondTE TOL EUEVaY

200—20=180 x1Ad.
[Moa va éxel k€pdog 20% emi TG TILNG oyopdig TPEMEL VO ELGTPAEEL

600+ 600‘2 =720 gup®.
100

Apa wpénel va movAnoetl to Kihd 720:180 =4 gvupm.

4. () Av Xx=BI', y=AA xat AE =0, 1618 X=2Y K01

@:E:(ABFA)QW-u:ZE@ y-u=%E<:> y-v = 200cnT’ .

Apa éxovpe

E(ABA) =1y-u - L. 2000m? = 10007
2 2

() (ABKI')=2(ABI)= 2~%-2y-u:2(y~u): 2.200 = 400cnT.

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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Al0QOpETIKA
To tetpdmievpo ABKI £xet kabéTovg dtaymviovg, omote Exetl epPadov

(ABKF)z%-BF-AK :%-Zy-21)= 2(y-v)=2-200=400cn.
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EHNITPOITH AIATQNIXMOQN
69 TANEAAHNIOZ MAOGHTIKOX AIATQNIZMOX
XTA MAOGHMATIKA
“O OAAHY”
XABBATO, 1 NOEMBPIOY 2008

B’ TYMNAXIOY

1. No vroAoyicete TV TN TG TOPAGTUCNC:
A =47.25" +2008:4+(3* -5%)-249-10*
Movadeg 5

2. Z1o dumAavd oyfua m eubeia Ay elvan mapdh-
AnAn mpog v mAevpd BI tov tprydvov ABIT
Kot d1oTopog g Yoviag I AX. Afveton axd-
un ot

BAI'=62" ka1 AB = AA, A
(a) No Bpeite T1g yovieg B kot I' tov TPIYO-
vouv ABT.

Movadeg 2
(B) No g&nynoete yioti  BA givon diotdpog

iag ABT .
™g yoviog B T

Movaddeg 3

3. Av y1a 10 OeTikd axépato aplBpd o 1oyveL:
21 42 21
—<—<—,
5 a 4
va Bpedel n Ty ¢ Tapdotaong
A=a+5(@+a)+3(a—4)+1919 .

Movadeg 5

4. 'Eva I'vuvéoio coppetéyet oty mopéhaon yo v enéteo pog EBvikng Eoptig pe to
60% tov apOpod TV ayoptdv kot to 80% tov aplBuod twv Kopttoldv Tov. To aydpia
IOV GUUUETEXOLV, AV TAPOTOYOOVV G TPLAJEG, TOTE OEV TEPLGGEVEL KOVEIG, EVMD, AV AP0
TayBovv 6e mEVTAdEG 1] EMTADEC, TOTE KOl GTIG OVO TEPUTTOCEL TEPLCTEVOVY OO TPELG.
Oha ta ayopro tov Mopvaciov eivor wepiocotepa omd 100 kon Ayotepa amd 200. Av 10
80% tov koprtol®v gival aplfuds Smhdctog amd tov aptdpd mov aviietotyel 6to 60% Tov
apOpod TV ayopldv, va Ppeite T0 GUVOAIKO aplOUd TOV KOPLTGIOVY KOl 0yOPldV TOV
INvpvaciov.

Movadeg 5

KAAH EIITYXIA
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EIIITPOITH ATATQNIXMQN
69 ITANEAAHNIOX MAGHTIKOX AIATQNIZMOX
XTA MAOHMATIKA
“O GAAHY”
XABBATO, 1 NOEMBPIOY 2008

ENAEIKTIKEX AYXEIX

B’ TYMNAXIOY

1. No vroAoyicete TV TN TG TOPAGTACNC:
A =47.25" +2008:4+(3* -5°)-249-10*

Avon
A =4%.25"+2008:4+(3*-5°)-249-10* = (4 25)2 +502+(27-25)- 249-10°
=100% +502 + 2 - 249 -10000 = 10000 + 502 + 498 —10000 = 1000

2. Xto dumhavo oynuo 1 evbeia Ay givorl mapdAinin wpog v mAevpd BI' tov tprydvov
ABT «ot dryotdpog g yoviog TAX.
Atvetat akoun 0Tt
BAI'=62" ko1 AB = AA.
(o) N Bpeite T1¢ yovieg B kot I' tov TPl
yaovov ABT.
(B) Na e&nynoete yuwti  BA givon d1y010-

HOG NG YoViag ABT.

IMpa 1

Avon

(o) Emedn - Ay givan diyotopog g yoviag TAX Oa eivar TAA = AAX. Ouog givot
TAA + AAx =180° —BAT =180° —62° =118°, onéte kabepio and Tic yoviec TAA kot AAX
glvon 59°.

Emedn etvan Ay || BT éyovpie Tic 160TNTEG YOVIDV

B=AAx=59 katr ['=TAA=59"
(B) Eme1dn eivor AB = AA. éreton 611 10 Tpiyovo ABA gival 1606KeAEG e

ABA = AAB. 1)
Adym ¢ mapariiniiog Tov evbeidv BT kot Ay €yovpe 6t

AAB = ABT (evtog evoAla yovieg) 2)
Am6 11 (1) kou (2) émean Ot

ABA = ABT,

omote n BA givat diyotopoc g yoviag ABT .

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
8



N . .21 42 21 , , .
3. Av yw 10 BeTikd axéparo apOud o 1oyvet: 5 <—< 7 va Bpedel n Ty g mapdota
a

ong
A=a+5(@+a)+3(x—-4)+1919 .

Avon
"Exovpe:
21 42 21 42 42 42
—<—<—& —<—<—8<ax<l10,
5 o 4 10 o 8
ondte Ba glvar @ =9, apod a BeTikdg axépatog. Apa givat:

A=9+5(4+9)+3(9-4)+1919=9+5-13+3-5+1919 = 2008.

4. 'Eva 'vuvdcio coppetéyet oty mopéhaon yio v enételo pog EOvikng Eoptig pe to
60% tov apBpod TV ayopidv kot 1o 80% tov apBuov Twv Koptrtoldy Tov. To aydpila
IOV GLUUETEXOLV, AV TAPOTAYOOVV GE TPLASES, TOTE OEV TEPLGGEVEL KAVELS, VO, OV TOPOL-
Tayx0ovv 6g mEVTAdEG 1 EMTASEC, TOTE KO OTIC OVO TEPUTTOCEL TEPLOTEVOVV OO TPELG.
Ol ta ayopro Tov ['vuvaciov eivar mepiosotepa amd 100 kot Aryotepa amd 200. Av 1o
80% 1oV koprtolmdv gival aplBpodg Sumhdctog amd tov aptBpd mtov aviietotyel 6to 60% Tov
apBpod TV ayopidv, va Bpeite T0 GLVOAIKO aplBLd TOV KOPLTGLOV KAl 0yOPtdV TOV
INvpvaciov.

Avon
Av gtvar A; 0 apBlog TOV 0yopidY OV GLUUETEXOVY GTNV TOPEAAGCT), TOTE O A, givan
TOAMOTAGG10 TOV 3 KoL EMITAEOV £XOVLE

{Al = 71oA.5 +3} - {Al -3=rmol.5 }
A, =m0l 7T +3 A, —-3=70A7 |’
ondte 0 apOuog A, —3 gtvar koo modramidoto tov apBumy 5 kar 7. Tote 0 apOpog
A, -3 0a givon morhanidcio tov EKII(5,7)=35, dniadn Oa eivon £vag amd tov aptBpovg
35, 70, 105, 140,...,
Emopévag o apiBpog A, 0o stval kémorog omd toug aptipovg
38, 73, 108, 143,....

Av A givat o aptBpog tov ayopidv tov Mvpvaciov, tote amd v vwodeon givar

1OO<A<200:%-100<Q-A<ﬂ~100:>60<Al<120,

100 100
ondTe 01 amodekTEG TIHEG Yo Tov opOpd A, etvan ot 73 ko 108. Enetdn o apbpog A, etvon

Kot TOAAOTAGG10 Tov 3, émeton 6Tt A, =108, omdte 0 apBpdc Tmv ayopudv Tov Mpvaciov
glvat

A :108-@=180.
60
Ao v vobeon Exovpe OTL TOL KOPITGLO TOL GUUUETELYOY GTNV TAPEAACT] TAV
2-108 =216, ondte 0 ap1Budc K tov xopiroidv tov MNpvasciov givat:
K= 216-@=270.
80

Apa cvvorikd to I'vpvéaoio €xet 180+270=450 pabnrég kot poabrtpred.

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EITIITPOITH ATAT'QNIXMOQN
70 TIANEAAHNIOX MAOGHTIKOX AIAT'QNIEMOX
XTA MAOGHMATIKA
“O OAAHY”

XABBATO, 21 NOEMBPIOY 2009

B T'YMNAZXIOY

OEMA 1°
-3 =

Ava=4- 25 kar D=5+ ? - _—2 , VO, VTOAOYIGETE TNV TN TOPAoTAoNS:

A-a:b™ _p-L

5a
Movadeg 5

OEMA 2°

‘Eoto a 0etikdg aképatog tov omoio dtopodpe pe 4.
(i) TToteg givar ot dSuvaTéG HOPPES TOV TAPOUTAVE OETIKOD OKEPUIOL & |
(i) IMoeg eiva o1 duvoTég TIHEG TTOL UTOPEl Vo TApeL 0 apldudg « , av eivor Teptttdg, ueyo-
AOTepog amd 39 ko pikpdtepog and 50, kot dapovpevog pe to 4 diver vmoéiouro 1.
Movadeg 5

OEMA 3°

Atveton éva tpiyovo ABI, tov omoiov ot yovieg B xa [ éxovv dOpotopo 140° kau sivon
avaioyeg pe toug appovg 1 kot 6, avrictorya.
(a) Na Bpebodv o1 yovieg Tov Tprymdvov.
(B) No vroloyioete T yovio mov oynuatifovy to Hyog kot 1 diyotduog Tov Tpryd@vov ABT
OV OVTIGTOLYOVV GTNV TAELPA Tov BI'.
Movadeg 5
OEMA 4°

1 1
Amd Tovg pobntéc evog INvpvaciov, to 2 acyoleitan pe 1o otifo, To r aoyoAeiTal Le TO

UTOOKET, TO 3 aocyoleita pe To POAET kat meptocevovy Kot 80 pabntéc mov dev aoyorovvtal

pe kavéva amd avtd to afinpoto. Aedopévov 6Tt ot pabntég tov I'vpvaciov ot acyorovpe-
vol pe tov afANTIcHd, acyorodviol pe £va povo abANua, ektog amd 12 poabntég mov acyo-
AOVVTOL KOl LLE TO UTACKET Kot e To POAET, va Ppeite:
() TTotog ivar 0 apOuds TV padntmdv tov Mpvaciov;
(B) ITooot givar ot podntég tov I'vpvaciov Tov acyOAOVVTAL LOVO LE TO UTAGKET;

Movadeg 5

KAAH EINIITYXIA
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106 79 AGHNA

EIIITPOITH ATAT QNIXMQN
70 TANEAAHNIOX MAGHTIKOX AIATQNIXMOX
XTA MAOGHMATIKA “O GAAHY"
XABBATO, 21 NOEMBPIOY 2009

ENAEIKTIKEX AYXEIX

B’ T'YMNAXIOY

OEMA 1°

Av a=4- 2% ko b=5+ _—23 —_—2 , V0L DTTOAOYIGETE TNV TUUY TOPAGTAONG:

A=a:b®_b-L.
5a
Avon.
Etvon
azq-2t 2 M D19 5,3 D535 58 54
51 5 5 5 5 2 2 2 2 2
omote N Tapdotacn A yivetal:
Aca:b?® _pot o g L 94,1 9,1 7, 31
ba 5 5‘9 5 9 5 9 45 45
5

OEMA 2°

"Eoto a Betikog axépotog tov omoio dtopovpie pe 4.

(i) TToteg eivon o1 SLVATEG LOPPES TOV TAPATAVE BETIKOD OKEPOLOV O,

(i) TToweg eivan o1 duvaTég TIUEC TOL UTOPEL VoL ThpEL 0 aplOUog « , av givor TeEPITTOg
peyodvtepog amd 39 kot pukpotepog amd 50, kat dtopovpevog pe 1o 4 divel

vrorowmo 1.
Avon
) O1 dvvatéc popeég Tov aképatov aplfpod a sivar ot e€Ng:

o = 4p, 6mov p BeTikdg aképatog, Mo =4p+1Ma=4p+2Ma=4p+3
OTOL p U1 aPVNTIKOS OKEPOALOC.
(i)  Zougova pe v vedbeon eivor o = 4p + 1, ondte £yovpe:
39<4p+1<50< 38<4p<49<95<p<12,25
Emopévmg, agov o p eivar un apvntikog aképatog, Enetal 6tt p =10 7
p=11Mp=12 xora=41M a =451 a=49.

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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OEMA 3

Aiveton éva tpiyowvo ABIT tov omoiov ot ywvieg B ko T éxovv dOpotopo 140° Kot

gtva avaloyeg pe toug aplfpovg 1 kot 6, avtictouyo.

a) No Bpebodv o1 ywvieg ToV TprydvVov.

B) Na vroroyicete tn ywvia Tov oynuatilovy 10 DYog Kot 1 dtY0TOUOG TOV TPLYMVOV
ABT" mov avtictoyovv oty TAevpd tov BI.

Avon

a) Kot apyr éxovpe: A =180° —(B+1") =180° ~140° = 40",

2Ouemva e TIG VToBEGELC £XOVLLE: 1 =% kot B+T" =140°, ondte Oa £YOVLLE:
B T A e 0 0
I=€=/1:>B=/1,F=6/1 kot A+64=140" = 1 =20".

Apa etvar: B=20° kon ['=120° .

Sy 1

B) Eotw AA to Hyog kar AE 1 diyyotdpog g yoviag A tov tprydvov ABI. Tote 10
onueto I' Bploketon petald tov onpeiov B kot A, apod dtapopetikd to Tpiyovo ATA

a siye GOpotspa yovidy peyardtepo tov 180°. Etot éovpe:

AAEzAAF+FAE:(90°—AfA)+%. (1)
Emeon eivon A=40°, AT'A =180°-120° = 60°, and ™ oyéon (1) Aappdvoovue
AAE =50°.
OEMA 4°

1
A7d tovg pabntég evog Nvpvaciov, to 2 acyoAeitot pe to otifo, T0 i_;— aoyOAElTOL LE

T0 UTACKET, TO 5 aocyoAeitar pe to POrel kKot mepioogvovy ko 80 pobntég mov dev

aoYoAOVVTOL HE KavEVe amd avtd To afAnpoata. Asgdopévov OTL ot padntég  Tov
I'vpvaciov ot acyolobuevor pe tov abANTIcHO, acyorodvtor pe €va poévo GBinua,
exToc omd 12 pobntég mov acyolobvTol Kot LE TO UTACKET Kot e To BOAEL, vo Ppeite:
a) ITotog givar 0 apBudg twv poadntdv tov Muvaciov;

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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B) IMooor eivor o1 pabntég Tov Muvaciov mov aoyoloHVIOL LOVO LE TO UTOOKET;

Avon (1° tpomoc)
a) Eyxovpue E+E+E—§ Onwg ota 23 TV padntdv tov M'vuvaciov £xovv

Yovp 2578 10 Hog 0 Habm W X
vroroylotel 000 popég ot 12 pabntég mov acyorodvron pe prndoket Kot BOAEL. Apa ot

23 17
80 -12=68 pabntég sivar ta 40_23 =— 1oV padntov tov 'vpvaciov. ‘Etot 6i0 to

40 40
ooAElo el :
68: il = GB-E =4-40=160 pobnréc.
40 17

B) Movo pe To umdcKeT aoyoAobVTaL 160%—12 =32-12=20 podnréc.

2% tpomog
a) Av X gival o apBudg Tov pantov tov Lyokeiov, 10te , COUE®VO, LE TO dEdOUEVA
Tov mpoPAnpatog, £xovpe v e&icmon:
X X X g0-12=x ,
4 5 8
N omoia etvat 1odvvaun pe v e&icwon
10x+8x+5x+3200—-480 = 40x < 17x = 2720 < x=160.

B) 2—12 = % —12=20 pabntéc acyorovvratl poOVo LE TO UTACKET.

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

EAAHNIKH MAOGHMATIKH ETAIPEIA
IMavemotmpiov (Exgvbepiov Beviéhov) 34
106 79 AGHNA
TnA. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

www.hms.gr www.hms.gr
EITIITPOITH ATATQNIXMQN
71 MANEAAHNIOX MAGHTIKOX AIAT'QNIEMOX
YXTA MAGHMATIKA
“O OGAAHY”

YABBATO, 30 OKTQBPIOY 2010
B’ 'vpvaciov

1.’Eoto Xx=3"-4-2°:4+2° xa1 y=4-5"-4*4+7.3,
(o) No Bpebodv o1 apOpoi X kot Y.
(B) Na mpocdiopicete 10 peyoldTepo akéPEio A Tov omoiov ot aptdpol X kot Y givar
TOALOTALGLOL.

2. Eoto a,f ovowoi apiBpoi. Alvetar 61t 1 Evkdeideio Staipeon pe dopetéo tov o Kot
dwpétn tov f divel mAiko 6. Na Ppebel o apBuog «, av emmiéov yvopilete 6tL 0 o glvan
TOALOTTAGGLO TOV 7, eVv®d 0 apldudg S elvat 0 péylotog Kovog dtapétng tov aptdpay 16, 32 kot
248.

3. Atveton tpiyovo ABIT. Ot diyotépol tov yoviov B kot I' tépvovror oto onueio 1. H
TopdAANAN and to onpeio I mpoc v mhevpd AB tépvel v mhevpd Bl 6to A evd 1 mapdAinin
an6 to onpeio I wpog v mhevpd Al tépvel v mhevpd BIT oto onueio E. Av sivat IAT = 70°
o IET =130°, va Bpebovv:

o) 1 Yovio A 100 Tprycddvov ABT.

B) ot yovieg BIA ot EIT.

4. 'Evog aypdtng KarAiépynoe 600 ktipota pe erotddevdpa. To éva ktuo glvarl 61Kd Tov Kot
&xet 80 ehaddevopa, evd To dAlo To picBdverl kKot £xet 120 ehonddevdpa. H cuvorikn mapaywyn
Aadtov Nrov 2600 kikd AGdtL. Av gixe CUUEOVAGEL VO OMGEL GTOV O10KTATN TOV HoHoUEVOD
ktnuatog to 10% g mapaymyng Aadiod Tov pebmpévon KTuatog, toéco KA Addt Bo whpet o
1O1OKTHTNG TOL HICOH®UEVOD KTHLOTOC 6€ KADEWIO 0o TIC TAPUKATO TEPITTMGELC:
o. KaBéva amd ta ehatddevopa Tav dV0 KTNUATOV Topayet Ta id1o KIAG AAotL.
B. KaBe eharddevopo tov pichopévou ktnpatog £xet anddoon oe Aadt ion pe to 150%

™G am6o06N¢ 6€ AGdL KAOE ELAOSEVOPOV TOV KTNUATOG TOV aypoOTH.

KaOc Oéua fabuoioyeitar ue 5 povaodes KAAH EINITYXIA

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviéiov) 34
106 79 AGHNA

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EIIITPOITH AIAT QNIXMQN
71°° MANEAAHNIOX MAOHTIKOX AIATONIEMOX
XTA MAOGHMATIKA
“O OAAHX”
YABBATO, 30 OKTQBPIOY 2010

ENAEIKTIKEX AYXEIX
B’ TYMNAXIOY

1.’Eoto Xx=3"-4-2°:14+2° xan y=4-5 -4 +7.3°,
(o) Na Bpebovv ot apiBpoi X kot Y.
(B) Na npocdiopicete 10 peyaidTepo OeTikd axépato A, Tov omoiov ot apBpoi
X Kot Y givatl moAlomAdota.

Avon
(a) "Eyxovpue
X=3"-4.2°144+2°=9-4.8:4432=9-32:4+32=9-8+32=33,.
y=4.5-4°17.3=4.25-64+7-9=100-64+63=99.
(B) T v bpeon tov A apkel va Ppodue 10 PHEYIGTO KOO SLUpETH TOV
aplOuov X, y. Emedn givar MKA(33, 99) =33, émetar 611 Bo etvor A =33.

2.'Ecto o,p evoikoi apBuoi. Aivetar 611 1 EvkAeideto daipeon pe dlapetéo Tov
o kot dtapétn tov P diver mniiko 6. Na Bpebei o apBude a, av emmiéov yvmpilete
0TL0 o eivol TOAAATAGGLO TOV 7, v 0 aplBuds B eival 0 HEYIGTOC KOVOG SLapETNG
TV apdumv 16, 32 kot 248.

Avon
Me 1t yvoot) dadikocio TG Slaipeong TV OEdOUEVOV OKEPULOV LE TOV
pkpdtepd tovg, Ppickovpe 10 MKA tov apiBudv 16, 32 kot 248. 'Exovpe

16 32 248
16 0 8,
0 0 8

omote eivon p=MKA (16, 32, 248)=8.

Ao v vdbeomn Exovpe: a=8-6+v=48+v, 6mov vV AKEPALOG e SVVATEG TULES
ard 0 péypt ko 7. Aoxydlovtog Tig dvvatég TIHEG TOV UV GTNV TOPATAVE GYEOT
dwmotdvovpe 6tL uoévo Yo v=1, o oaplBudés o=49 mov mpokvmTEl, E€lval
TOAMOTAGGLO TOV 7.

Apa &ovpe o =49 ka1 =8.
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3. Atvetou tpiyovo ABIT. Ot diyotopot tov yoviov B kot I' téuvovial 6to onueio
I. H mapdAinin amd to onpeio I mpog v mAevpd AB tépvel v mievpd Bl oto A
evad M TopdAAAN amd to onueio I mpog v mhevpd Al tépver v mhevpd BI' oto
onueio E. Av givat AT = 70° kau TET = 130°, va. Ppebovv:

a) n yovio A Tov Tprydvov ABI.

B) ovyovieg BIA kot EIT'.

Avon

a. Epocov IA//AB 0o oyvet: B :Al =70°,(w¢ evtog extd¢ emi Ta aVTE TOV
nopolniov TA, AB tepvopévav omd v BA).

Enewdn sivor IE//AT, 0o woyder T =]A31 =180° -130° =50°. (Ot ywvieg f,]:ll
elvar mopamAnpopotikéc o¢ evtdg kot emt ta ovtd Tov mopoiiniov  IE, Al
Tepvopévov and mv EIN).

Ot yovieg A, B,I sivar yovieg Tov tpryddvov ABI', ondte Ba woyvet:

A+B+T=180° < A =180° —B-T"=180° —70° —50° = 60°.

B. Eredn n IA eivar dyyotopog g yoviog B, 0o 1oy 0eL: }§1 = B = 72 =35°.

2
Eniong, enedn IA//AB, 0o oydet: il = ]§1 =35, ywti o1 yovieg il,ﬁl gtvor evtog
evaALag otig mapdAinies IA, AB mov tépvovron and v IB.

IMpa 1
. . e .~ I 50°
Egpocov II' dyyotopog g yoviag I', Oa woyvet I =E= > =25".

Eniong eivor IE/ /AT, omote Oa 1oydet: iz =f1 =25°, apov ot ywvieg iz,Fl elvan

~

eVTOg eVOAAE oTig mapaiinieg IE, AT" mov téuvovtar omd v 1T .

4.’Evog aypotng kaAMEpynoe dvo ktnuoto pe eroddevdpa. To va ktipa sivorl dukd
Tov kot €yl 80 eAatddevdpa, evd o dAlo to picbover kot £xet 120 ehanddevopa. H
GUVOAIKT Ttaparyyn Aadtov ftav 2600 kikd Aadt. Av glye GUUE®VNOEL VO, SDGEL GTOV
WoktTn TV picbopévou ktnpatog to 10% tng mapaywyng Aadiov Tov pcbopuévov
KTNUATOG, TOGH KIAG AGdL B mhpel 0 WO10KTATNG TOV GOHOUEVOL KTNUOTOG GE
KaBepia oo TG TOPAKAT® TEPIMTMOGELS:

a. Kabéva amd 1o ehatddevdpa T@mv 600 KTnuatov mapdyet ta idto Kihd Addt.
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B. Kabe eha16devopo tov pichopévon ktpatog xet amddoon og Aadt ion pe to 150%
™G amdo00N; 6€ AddL KABE EAOOSEVOPOL TOV KTNUATOG TOV aypoT).

Avon

o. Eme1on Oeopodpe 6t1 o 120+80=200 ghatddevipa Tmv 600 KTHATOVY sivol g
iog anddoong oe AGdL, EmeTan OTL TO Addt ToL Tapdyetal and KaOe eroddevopo gival
2600:200=13 «iAd. Emopéveg ta 120 ehouddevdpo tov pcbopévov KTUATOG
mapnyayov 120-13=1560 kidd Adot.

Apa 0 1010KTATNG TOV psbopévou ktuatog Oa mhpet 1560-% =156 kild Addt.

B. Av vmoBécoupie 6Tt TO EAOLOSEVOPOL TOV KTHATOG TOV aypOTH TOPAYOLY X KIAG
AadL to kaBévo, TOTE KAOE €haddevopo tov HicHopévov ktpotog Bo mopdyet
1 X
X-%z% KA AGOL. ZOoppova pe to dgdopéva tov TpoPfAnuatog Oa Exovpe v
eklomon

80-X+120‘3?X: 2600 < 80x +180x = 2600 < 260x = 2600 < x =%=10.

1
Emopévog ta elaiddevdpa tov pcbopévov ktipatog o mapdyovv 0 =15
KIAG Aadt to kabéva, omote To pcsbouévo ktnua Oa topdyet cuvoikd 120-15=1800

KILG AGdt Kot 0 1910KTATNG TOL Bl Tapet 1800-% =180 xild Addt.

www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EAAHNIKH MAGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviléiov) 34
106 79 AGHNA

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EIIITPOITH ATATQNIXMQN
72°° TIANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA
“O GAAHY”
19 Nogpuppiov 2011

B’ T'YMNAXIOY

pépinpe 1
Noa vroioyicete TV TN TG TAPAGTUGNG:

A= g+1—i :£—1+5£— §+Z’2—1 .
2 7 6 \2 3

pépinpe 2
10

Av 0 v glval Tp®TOG QUOIKOG aplOUOG Kol TO KAAOUO —  TOPIGTAVEL QUGIKO
v

apBud, va Ppeite OAEC TIG SOLVOTES TIUES TG TOPAGTAGNG:

2 :V_E.

Hpépinpe 3

Tpeig apBuoi a , B, v elvar avaroyot pe tovg apdpovg 3, 9, 11 avrictoyya. Av
TéPOLE TOV OPlOUd ¥ MG HEIOTED KOl TOV aplBUd o ¢ aQapeTéo, TOTE TPOKVTTEL
dwapopd iom pe 56. No fpebovv ot apuoi a , B kar .

pépinpa 4
Aiveton o&uyovio tpiyovo ABIT pe AB< AL xatr 1 dyotépog tov  AA.
[Ipoekteivoupe T dyotopo AA kotd to gufbypappo tuqpa AH étotr dote AA = AH.
Amd 10 onueio H pépvoupe gubeia mapdAinin mpog v mhevpd AB mov tépvel v
mievpd Al oto onpeio E kot v mhevpd
BI" oto onpeio Z.

1. Noa omodeibete OtL : AAE =90".
2. Na Bpeite ) yovia EAZ, av
yvopilete 0Tt : B-1=20°.

KaOs Odua fabuoloysitor ue 5 povddeg
A1dprera o1aywvicuov: 3 dpes
Kaln emroyia!
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviéiov) 34
106 79 AGHNA
TnA. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr
www.hms.gr

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr
www.hms.gr

EIIITPOITH ATATQNIXMQN
72°° IANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA
“O GAAHY”
19 Nogpuppiov 2011

ENAEIKTIKEX AYXEIX
B’ T'YMNAZXIOY

Hpopinpe 1
No vroioyicete TV TN TG TAPACTUCNG:

A= E+1—i :E—l+51— §+1-2—1
7 14) 2 7 6 \2 3
Avon
4 14 1) 2 1 31 (3 14
=l—+——— |- ——— +——|—+—-1
14 14 14)17 7 6 2 3
17 2 1 31 (9 28 6) 1 1 31 31
=— ——t——| —+——-—=|==——+—-—=0.
1417 7 6 \6 6 6/ 7 7 6 6
Hpopinpe 2

. ] . . . 10 . .
Av o v eivol TpdTOg PUOIKOS  aPlBROg Kot TO KAAOUO —  TOPLOTAVEL PUGIKO
v

apOpd, va Ppeite OAEC TIG SUVOTEC TILES TNG TOPACTOONC:

v
2 V7
B= 19
V RN
5
Avon
Emedn] to khdopo —  moplotdvel uotko aptfpd kot o apldudc v eivat TpdTog PUoKOS
v
apBude, Emetat 6Tt o1 SuvoTEG THEG TOL V givan V=21 v =5.
) 2
5, 2 2-1 10 1 10
e T v=2:40vue: B= —2_<. =—:==—:9=10.
o_1 9 9 9 9 9 9
5
5 5 5
2 "5 2 o 10 5 10 18 180 3
e T v=>5,é&ovue: B=—=":—2_°.2_—.° _— —“_——_°
5_19 249 2418 24 5 120 2
5 5
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Hpépinpe 3

Tpeig apBpol a , B, v elvar avdroyol pe tovg apBpovg 3 , 9, 11 avtictorya. Av
TaPOLE TOV aplORd ¥ ™G HEIOTED KOl TOV aplud o ¢ aQalpetéo, TOTE TPOKVTTEL
dtapopd iom pe 56. Na BpeBovv ot apBuoi o, kot y.

Avon
. i . , , L a_p_y_
Amd v mpd™ VIdOECST TOV TPOPANpATOG ExovpEe OTL 379 11 =w, ondte Ou

eivar @ =3w, f=9w ot y =11w. 'Etot and ™ devtepn vwodeon tov TpofAnotog
npokvTTEL M| e&icmon

y—a=5%<1lwo-3w=56<=<8w=560=w="7.
Apasivor ¢ =3-7=21, f=9-7=63 xou y =11.7=77.

Mpopinpa 4

Aivetor obuywvio tpiyovo ABIT pe AB< AL kot m dyyotouog tov AA.
[Ipoekteivoupe T dyotopo AA kotd to gubbypappo tunpa AH étor dote AA = AH.
Am6 10 onueio H oépvoupe gubela mapdAinin tpog v mhevpd AB mov tépvel v
mievpd Al oto onpeio E ko v mhevpd BI™ oto onpeio Z.

1. No amodei&ete 6Tl : AAE =90°.

2. Na Bpeite ™ yovia EAZ , av yvopilete OTL: B-T"=20°.

Avon

1. Emedn m AA &ivot dtyotdpog e yoviog

A, 0a oy0eL. Al =A2 =%.

And v napaMnha tov AB xov ZH,
oLUTEPAIVOLLIE OTL A H (svrog EVOALGE).

Apa Ba oyvet A2 =H, onote 10 tpiywvo AEH

elvat 160oKENEG.

To A elvar 10 péoo g Paong AH 1ov
oookehotg tprydvov AEH | ondte n dudpecog EA
Oa etvar kot YyYog Tov 1ookelovg Tprywvov AEH,

onradn Ba eivar EA 1L AH kot AAE =90°

2. Emedn T'AE = AAE =90°, 0o, LOYVEL
1::1 =90’ —AZ =90° —53. Zyfua 1
H Ag elvar eEmtepikn oto tpiywvo AAL, SNAaON TOPATANPOUATIKY TG YOVIOG

N ~ A A
AAI' | omote Oo etvan A, = k) +I'. Amo T1g 800 TEAELTAIES IGOTNTEC YOVIDV EXOVLLE:

~ o oa + A = A BT A . B-T_20°
E,; =90 -A,=90 - —-T=—+—+—-—-T= =10°.
2 2 2 2 2 22
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviléiov) 34
106 79 AGHNA

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tn. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EIIITPOITH ATATQNIXMQN
73 IANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA
“O GAAHY”
20 Oxtoppiov 2012

B’ T'YMNAXIOY

pépinpe 1
No vroioyicete TV TN TG TOPAGTOONG:

A:(18—§j:ﬁ—3—9- 11

Hpopinpe 2
Av 0 Kk eival TpmTog BETIKOC OKEPALOG KOl SLULPETNG TOV UEYIGTOL KOO SlopETn
tov akepaiov 12, 30 kot 54, vo Ppeite OAeg TIC SLUVOTEG TIHEG TOV K KoL TNG

TOPACTOOTG:
o K 3-K
Bo_ 2.2
ki K
2
pépinpe 3

‘Evag ehaomapaymyog €xel mapaymyn Aodov 800 wikd. o v kaAAiépyesia Tov

elaidva Tov £0deye 407 upd Kot Yo TN GLYKOULON TOL KOPTOV 0o TG EAEG TOV

E6oeye 1050 gvpm. H tyun mdAinong tov Aadtov givar 2,5 gupd to KIAO Kol Kot TV

TOANGN TOL LS00 VILAPYOVY KPATHGELS G€ TOGOGTO 6% TAVMD TNV T TAOANGNC.

(o) Na Bpeite méoa Kk AGSL TPETEL VO TOANGEL O TAPAYDYOS Y10. VO KAADYEL TOL
£€00a TOV.

(B) Av emumAéov 10 eharotpifeio (epyooTdcto Tov TopdyeTal TO AGSL) KPUTAEL Yia. TV
apopr] tov to 8% tov mapaydeVoL Aadov, va Bpeite mOca KIAG Adot Ba peivovv
GTOV TTOPAYMYO UETE TV TOANGCT) AAO10D Yo TV KAAvYM TV ££680V TOV.

Hpopinpe 4
- 3
Atveton tpiyovo ABT pe A =60" ko AT =E-AB . [Maipvovpe onueio E mdve oty

mievpd A" tétoro wote AE=AB. Av m dyotdpog g yoviag A TEUVEL TO
evbvuypappo tpunqpe BE oto onpeio A, va Bpeite T1g yovieg tov tprydvov AET.

KaOc Oéua fabuoioyeitar ue 5 povades

A1dpkero, 01aymvicuov: 3 mpeg Kain emroyia!
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GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviéiov) 34
106 79 AGHNA

EIIITPOITH ATATQNIXMQN
73 TANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA
“O GAAHY”
20 Oxtoppiov 2012

ENAEIKTIKEX AYXEIX
B’ T'YMNAZXIOY

Hpopinpe 1
No vroAoyiceTe TV TN TNG TOPAGTAONC:

5/ 5 5 3+£
11
Avon
s
A:[lg_zj;ﬁ_g. 11 8 5 395 5, 1.4
5/ 5 5 3+E 5 44 5 39
11
Hpépinpe 2

Av 0 Kk gival Tp®TOG BETIKOC OKEPALOC KOl SLOLPETNG TOV UEYIGTOV KOOV SlopETn
tov akepaiov 12, 30 koar 54, va Ppeite Oleg TIC SLVOTEG TWEC TOL K KOl TNG

TOPACTACNC:
o K 3K
B= _2 : L
ki K
2
Avon

Eivor MKA (12,30, 54) =6. Ot OeTkoi droupéteg Tov 6 eivar ot 1, 2, 3, 6 ko amd

VTOVG TPAOTOL £ivart ot 2 kat 3. Apa €yovpe Kk =21 kK =3.

2 2 3-2
) 11 24 8
TI'o k=2 éyovpe: B:—Z:L:_:_:_._:__
KOPH 1772 734 31 3
2 2
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3-x 3-3
2

INo x =3 o dupémg g mapdotacng B yiveton é = % =0,evd 0
K
, 3 1 .
SLPETEDG YiveTat f = % = 3 # 0, ondte n mopdotacn B dev opiletai.
3-=- >
2 2

Hpépinpe 3

‘Evag ghatomopaymyog xet mapaymyr Aadod 800 kild. Mo v keAliépyeio. Tov

elhaidva Tov £0deye 407 eupd Kot Yo Tr] GLYKOULON TOL KOPTOV 0o TIG EAEG TOV

£6deye 1050 gvpm. H tyun modAnong tov Aadtov eival 2,5 gupd to KIAG Kol KaTd TV

TOANGN TOL AAS10D VIAPYOVV KPATHGELG GE T0G00TO 6% TAVE® GTNV TN TOANGTG.

(o) Noa Bpeite moco KNG AGd1 TPETEL VoL TOANOEL 0 TOPAYWYOS Y1a VO KAADWEL TOL
£€€00a ToV.

(B) Av emumhéov to ehatotpiPeio (epyootdoto mov mapdyetat To Addt) KpaTdet yio v
apotPn tov to 8% tov TapayduEVOL Aad1oV, va Bpeite OGO KIAG Addt Oa peivovv
GTOV TTOPAYMYO LETA TNV TOANGCT AAS10D Yo, TV KAALYM TV €£60MV TOV.

Avon
(0) Katd tnv mdAnomn tov Aadod ot Kpotnoelg ivat 2,5-% =0,15 evpmd, omoTE M

kaBapn Ty TtdAnong sivor 2,5-0,15=2,35 gvpm. Ta é£0da Tov mopaymyod &ival
1050 + 407 =1457 evpd, omdTe 0 MAPOYWDYOG TpEMeL va. mwAnoel 1457 12,35 =620
KIAG AGdL.

(B) To ehootpiPeio Bo kpotnoet 800-%: 64 Kihd A4t omoTe Ba peivovv otov
napoywyd 800—(620+64) =116 kikd Addt.

Mpopinpo 4

Atveton tpiyovo ABIT pe A =60" ko1 AT =g-AB . [Maipvovpe onueio E mdve oy

mhevpd Al tétor0 wote AE=AB. Av m odyotdpog g yoviog A TEUVEL TO
evbvypapupo tpunqpe BE oto onpeio A, va Bpeite T1g yovieg tov tprydvov AET.

Avon

Iynua 1
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INo cvvropia, Oo copPoricovpe pe o To unKog tov tufuatog AB, dniadn: AB=a.
Epocov ATl = %AB = goc kol AE = AB =a, éovpe:

EF=AT-AE=2g_gq=%,
2 2

To tpiyovo ABE givar icookerés (AB = AE) kot 1 yovio tov A givar 60°, omore
10 Tpiy®vo elvarl 160mAeVPO Kot 1 dryotdroc Tov AA efvan Kot Stépecoc.

Apa gtvan AE = % kat 1o Tpiyovo AED givatl icookeréc, apod EI' = EI' = % .

H yovia ]:Zl elvar eEmTepikn Tov 16dmAgvpov tprydvov ABE . Apa £yovpe
E, =180° — AEB =180° —60° =120",
180" —-120°

omdte : f1=51=T=30°.
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviléiov) 34
106 79 AGHNA
TnA. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

www.hms.gr www.hms.gr
EIIITPOITH ATATQNIXMQN
74° IANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA
“O OAAHY”
19 Okroppiov 2013
B’ TYMNAZXIOY

pépinpe 1
No vroioyicete TV TN TG TOPAGTOONG:

16 1 74

A=32-12:4+53+3-4+—.———
9 8 9

Mpoprnpa 2

"Evag owoyeveldpymg mpe amod v tpamnela £vo mocd ypnudtomv. AT avtd E60eye To
20% 7y TV ayopd VoG GOPNTOV NAEKTPOVIKOD VTOAOYIGTH. XTI GLVEXEW, Ond TO
ypALOTe OV ToL Epevay EGdewe to 15% yia ayopd tpogitwv Tng owoyévelag. Av
oV éuewvav tehkd 1360 gvupd, va Ppeite:

(o) TTooa ypruata Tpe and TV TPATELD O OIKOYEVELAPYNC.

(B) Moo xpHOTO GTOLYIGAV TO TPOPILAL.

(y) TTowo 06061 TV YPNUAT®V OV TPE 0o TNV TPamela EOdEWE GLVOMKA.

HOpopinpa 3
Atvetan tpiyovo ABI' 610 omofo ) yovid B elvoun durhdoia

g yoviog . H pecokdadetn g mhevpdg BIT téuver v
mievpd Al oto onueio E kot 1 evbeion BE tépvel v gubeia
£, OV TEPVAEL amd TO oNueio A kot givol TapdAANAN Tpog
v mhevpd BT, oto onpeio Z. Na anodeiéete ot

(a) AZ=AB, (B) AEB=B.

pépinpe 4
7
O AOY0G dVO PLGIKGV apPOU®Y Elval 5 Alop®vtag Tov PHEYoADTEPO aptOpd e TO

18, 1o mmAiko tng dwipeong eivat ico pe 8, evd dap®dvTag TOV LUKPATEPO aplBud Le
10 12 10 mnAiko g Siaipeong eival ico pe 9. Av yvopilete 6Tt T0 VIOAOTO NG
dwaipeong tov peyordtepov apBpov pe to 18 eivorl mevTamiiclo Tov VTOAOUTOV TG
dwaipeong Tov pikpoTEPOL aptdpov e to 12, va Ppeite tovg dvo aptdpode.

KaOc Oéua fabuoioyeitar ue 5 povades

A1dprera o1aywvicuov: 3 Apeg Kain emroyial
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviéiov) 34
106 79 AGHNA
TnA. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

www.hms.gr www.hms.gr
EIIITPOITH ATATQNIXMQN
74 MANEAAHNIOX MAGHTIKOX AIATQNIXMOX
YTA MAOGHMATIKA
“O OGAAHY”
19 Okroppiov 2013

Evosiktikég Avoeig

B’ T'YMNAZXIOY

Hpépinpe 1
No vroAoyiceTe TV TN TNG TOPAGTAONC:
A=32—12:4+53+3-4+E:E—E
9 8 9
Avon
16 1 74 16 74

A=32-12:4+53+3-4+—: =———=32-3+53+12+—.8——
9 8 9 9 9

:32—3+53+1Z+%—%:94+%4:94+6:100.

Mpoprnpa 2

"Evag owoyeveldpyng mpe amd v tpdmela éva mocdv ypnpdtov. And avtd E6deye
10 20% Y10 TV oyopd €vOg popnToH NAEKTPOVIKOD DTOAOYIGTH. XTN CUVEYELQ, OO TO,
¥PALOTO OV ToL Euevay E0dewe to 15% yia ayopd Tpopil®y Tng owoyévelag. Av
Tov éuevav tehkd 1360 gvupd, va Ppelte:

(o) TT6oa ypYpoTo Tpe amd TV TPATECH O OIKOYEVELLPYNC.

(B) TIoc 0 xpHOTO GTOLYICOV TOL TPOPILLAL.

(y) TToo 060010 TV YpNUdTOY OV THPE 0md TNV Tpanela E6OEWE GUVOMKAL.

Adon

() Metd v ayopd tpoginmv éusvav otov owoyeveldpyn 1360 gvpmd. Avtd to
ypALoTo omotehovy to 85% TV YPNUATOV TOL TOV EUEWVAY UETE TNV 0yopd TOL
vroloyoth. Apa to 85% avtiotoyel e mosov 1360 evpd, 0mdTE TO TOGOHV TOV TOV
ELLELVE LLETA TNV AYOPA TOL VITOAOYLOTY| Elval

130,100 _ 16-100
85

2OUQmva LE To 0ed0UEVHL TOL TPOPANLLOTOC:
10 (100—20)% =80% tov 10c00 moL THPE avTicToKoVV og 1600 £vpd .
Apa ta yprjroTa Tov Tpe and v Tpdnelo lvat:

1600 100 =2000 gvpo.
80

=1600 gvpw.
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(B) Ta tpd@a otoiyicav 10 15% TV xpnUaT®V ToL EUEWVAV UETA TNV 0YOPE TOL
VTOAOYLOTH], ONAAdT|

1600- E— 240 gvpo.
100

To moc6 awtd pmopet va, Bpebei kot pe v agaipeon: 1600-1360 = 240 .
(v) O owoyeveldpyng amd ta 2000 gvpd mov mpe omd v Tpdmela E6deye
2000-1360 =640 gvpm, dSNAodN TOCOGTIOLN ETTL TIC EKATO

640 -100 = 64 —=32.

2000 2
HOpopinpa 3
Atvetan tpiyovo ABI' oto omolo m yovia B eivon Sumhéowa mg yoviog . H
pecokabetn g mAevpag BIT téuver v mhevpd Al oto onueio E kot 1 gvbeio BE
Tépvel v evbela &, mov mePVAEL amd To onueio A kot glval TOpAAANAN TPog TV
mievpd BT, oto onueio Z. Na anodei&ete ot
(@) AZ=AB, (B) AEB=B.

Avon

Zynpo 1

(o) Ene1on 1o onpueio E aviketl ot uscoKaesrn g BI' éneton 611 EB=EI", omodte

and 10 wwookerés tpiywvo EBI mpokimtet EBI =T Eneidn] AZ||BI éneton Ot

EBI = AZB (evtog evaAla ywvieg). Amd T oyéomn g vdOeong B=2T, EYOLLLE:
AZB:EEF:f:%:ABZ.

Apa 10 rpiycovo ABZ givar ioookeréc pe AB=AZ.

(B) H yovia AEB giva séwrspucn oTO tpwmvo EBT, omote
AEB=EBr+I'=2-'=B.

Hpépinpe 4
O AOY0G dVO PLGIKGV aPBU®Y Elval % Alpmvtag Tov HEYOADTEPO APlOUd LE TO

18, to mAiko tng daipeong eivat ico pe tov apiud 8, evd dapdvtag Tov HKpITEPO
apOud pe to 12 to mnAiko tng diaipeong eivat ico pe tov apBud 9. Av yvopilete 6Tl
70 VIOAOITO NG dlaipeong Tov peyoAvTeEPOoL aptduov pe to 18 givar mevianidoio tov

www.pe03.gr - Ofpata maveAAfviou pobntikol dtaywviopol ota padnuatikd "0 OaAng"
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vroAomov ¢ daipeong Tov KpOTEPOL aptdov pe to 12, va Ppeite tovg dvo
aplBpovg.

Avon (1% Tpémoc)
, . , , . a7 ,
Eoctoa, f o1 dvo puoikoi apBpol pe a > £, Tote Ba elvar —=— Kot emmAéov

a=18-8+50 xau f=12-9+v.
Enopévog, éyovpe

7
Z_ 5 < 5a =74 (Bmta icwv KAaoudtev) , omdte EQoVueE:

B
5. (144 + 5u) =7 -(108+ u) < (omo emueploTikn 1010TNTO)
720+ 250 =756+ 7v < 180 =36 < v =2, onote Ba eivar o =154 ko f =110.

2% 1pémoc.
‘Eyovpe: ¢ =18-8+v,, pe v, =0,1,2,...,17 xon f=12-9+v,, pe v,=0,1,2,...,11.
Ta Cevyn v ta omola pmopet va woydel | 160 TO Wy = 5w, elvon TaL
fwpug) = {£0,0), €5,1), €10,2) (15,3)]
KL a6 autd povo 1o Cebyos (10,2) pag diver o =154 kar =110 kot to kKAdopa

154 . , 7
—— 7oV &ival 1600VVOLO UE TO — .
110
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviléiov) 34
106 79 AGHNA

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS

Tn. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr
EIITPOIIH ATATQNIXMQN
75°° HANEAAHNIOX MAGHTIKOX AIATQNIXMOX

XTA MAOHMATIKA “O @AAHX”

1 Nogpppiov 2014
B’ TYMNAXIOY
Mpopinpo 1
-2
No vrohoyicete v Tipn g napdotacng: A = 13 74 . 3 + (Ej :8
9 9 37 \4
Hpopinpe 2

Evag éumopoc cUAMEKTIKGOV aVTIKEWEVOY aydpace 000 ToAdd padtdopmve A ko B
avti 200 gupd Kot 6T GLVEXELN TA TOVANGE e GUVOALKO KEPSOG 40% TTavm oty TN
™G ayopdg Tovc. Av 10 padidemvo A movAnonke pe képdog 25% kat to padidpmvo B
novAnOnke pe képdog 50%, mhve ov TN TG ayopds tovg, va Ppeite mOGO
TANPOGE 0 EUTOPOC Y1 VO ayopaceL To kabéva amd to padtopava A kot B.

Hpéinpa 3

Xopic Vv ekTédeon TV OlpEcE®Y aplOUNTn HE TOPAVOUACTY, va Ppeite Tov
UEYOAVTEPO KOIL TOV LUKPOTEPO OO TOVG TOPUKAT® aptOpovgs:

1003 1007 1009 997 1011 999 1001 1005
2015 2019' 2021'2009" 2023’ 2011’ 2013 2017

pépinpe 4

10 mopakdto oynua to tpiyovo ABI eivar opBoydvio wwookeréc pe A =90° ka
AB = AI". To tpiyovo ATA eivar 166mrevpo kot 1o onueio E eivor 10 péoo g
mievpd BT

(o) Na amodei&ete 6t M gvbeio AE givar pecokdbetn tov evBvypappov tunquatog AT

(B) Bpeite mocmv popdv ivorn yovia BAE.

E r
KabOs Oéua fabuoioysitar ue 5 povades Awagpreia oraywvicuos: 3 opes
Kain emroyial
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviéiov) 34
106 79 AGHNA

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EIIITPOITH ATATQNIXMQN
75 TANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA “O @AAHX”
1 Nogpfppiov 2014

Evoéektikéc Aoeig

B’ TYMNAZXIOY
Hpoépinpe 1
N Lovi , . A_E_EE_F(EJZB
o VIOAOYIGETE TNV TN TNG TOPAGTOONC: 9 9 37 \7) -
Avon
-2 2
A3 743 (3} g 13 743 14} 4
9 9 37 \4 9 9.37 \3
13 2 16, 13 2 16:8 13 6 2 9
=t =8t ——=— ——+—=—=1,
9 3 9 9 3 9 9 9 9 9

Hpopinpe 2

"Evag €umopoc cuMEKTIKOV aVTIKEWEVOVY aydpace d00 ToAod padtdopwvo A ko B
avti 200 gupd Kol 6T GLVEYELD To TOOANGE e GUVOAIKO KEPOOG 40% mhve GtV Ty
™G ayopag Tove. Av 10 padiopmvo A movAnnke pe képdog 25% kat to padidpmvo B
movAnOnke pe képdog 50%, mlveo oy T TG ayopds Tovg, vo, PBpeite mdco
TANPOCE 0 EUTOPOG Y1l VO Ayopacel To kabéva amd ta padtopwva A kot B.

Adon
‘Eot® 611 0 éumopoc aydpace X evpd 10 paddeovo A. Tdte n tun ayopdc tov
25x  125x

padtoeavov B tav 200—X gupd. Tote 10 padidemvo A movAndnke X +m =00

EVPW, VO TO paddewvo B movAinOnke (200—x)-@ EVPM. XVVOAIKA TO. VO

PaSLOQ®VO TOVAHON KOV 200-% gupd, dnAadt| 280 gvpo.

2Opemva e To 0edoUEVHL TOL TPOPANLLOTOC TPpOoKVTTTEL ) €&icmon
@+(200—X)'@: 200‘@ < 12,5x—15x+3000 = 2800
100 100
< 2,5x=200 < x=80.
Apa o éumopog ayopace 80 gupd 10 paddpwvo A kot 200—80=120 gupd 10
paddoemvo B.
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Hpépinpe 3
Xopic v extédeon Olpécewv aplOunT| HE TOPOVOROCTH, Vo Ppeite TOoV
LUEYOAVTEPO KOIL TOV LUKPOTEPO OO TOVG TOPUKAT® aptOpongs:

1003 1007 1009 997 1011 999 1001 1005

2015 2019 2021'2009  2023' 2011’ 2013 2017

Avon
Hopatnpodpe 6t o OAa Ta dedopéva kK douato v idwa dtapopd:
(Mapavouaotic) - (ApOuntmc) = 1012.
‘Etot yphoovpe:
1003 1 1012 1007 1 1012 1009 1 1012 997 1 1012
2015 2015" 2019 2019 2021 2021' 2009 2009
1011 1 1012 999 _, 1012 1001 1 1012 1005 1 1012

2023 © 2023’ 2011 ~ 2011’ 2013 = 2013’ 2017 ~ 2017
I'vopilovue 6t1 petac&d pntodv aplfudy pe tov idto apBuntr, HeyaAdtepog givat
OVTOG TOV EYEL LIKPOTEPO TTAPOUVOLACTY, OTOTE EXOVLLE:

2012 2012 2012 2012 2012 2012 2012 2012
> > > > > > >
2009 2011 2013 2015 2017 2019 2021 2023
Apa éxovpe:
2012 2012 2012 2012 2012 2012 2012 2012
1- <1- <1- <1- <1- <1- <1- <1- ,
2009 2011 2013 2015 2017 2019 2021 2023

omoTE 0 APOUOG ;g;; glvat o peyaAdtepog omd Toug 6edoéEVoL pnTovE 0plBpovg,

EVO 0 ﬂ givol 0 HKpoOTEPO
2009 HIKPOTEPOG.

Hpépinpe 4

210 TOpaKATO oY To Tpiymvo ABIT givor opfoydvio 1cookeléc e A=90" kot
AB=ATI". To tplyovo AT'A eivar 166mhevpo kot 1o onueio E sivor 10 péco g
migvpd BT

(o) No amodeifete 0t m gvbeia AE givon pecokadetn tov evdoypappov tpnpatog Al

(B) Bpeite mocmv popav givarn yovia BAE.

Adon
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Zynua 2

(o) Enedn 1o tpiyovo ABT eivar opboydvio kot icookehés Oa xet B=T =45 ka n
duapecoc tov AE eivar kot Dyog tov, omtote to tpiyeovo AEL givar opboydvio oto E

pe pio yovia tov 45°. Emopévag o €xet EAT =180° —(90° + 45°) =45" | omote ot

elvar .oookerés e EA =EI.
Emumiéov, and 10 106mievpo tpiyovo AT'A €xovpe 6t AA =AD", Enopévac ta
onueto A kot E wwonéyovv amd ta drpa A kot I' tov gubdypappov tunpatog Al
omote 1 evbeio AE elvan | pesokdabetn tov Al
(B) Amo 1o wookehég Tpiyovo ABIT kot to wwomhevpo tpiyovo ATA apfdvovpe Tig
w0otteg AB = Al = AA, omote 10 Tpiyovo ABA gival 1cookeAEg. Ao T0 1GOTAELPO
tpiyovo AT'A éyovpe AAI=60°, omdte AAB=AAIl +T'AB=60"+90" =150°".
Eneidn ABA 1cookerég Tpiymvo Emeton OtL:

AAB = ABA =%=15°.
Eneidn ot evbeieg AB kot AE  elvon mapdAinlec, wg kdbeteg mpog v idio evbeia AT,
mov Tig TéPveL 1 evBeia BA, oynpatifouv tig evtdg evarraé yovieg Tov iogg, OmoTE:

BAE = ABA =15’
3
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EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviléiov) 34
106 79 AGHNA

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS

TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr
EIIITPOIIH ATATQNIXMQN
76°° HANEAAHNIOX MAOGHTIKOX AIATQNIXMOX
XTA MAOHMATIKA “O GAAHX”

14 Nogpppiov 2015

B’ TYMNAZXIOY

Hpopinpe 1
No vroAoyicete TV TN TOV APOUNTIKOV TOPACTACEDV:
2
A=24:6+5-2.848:2 1> B =(2°+112):3 142
11 7

KOl VO TIG GUYKPIVETE.

Hpopinpa 2

‘Eva opBoydvio €xel pikog o =6 pétpa kot mhdtog £ =4 pétpa Av avENCOVUE TO
pukog tov kotd 20% Kot peubsovpe to TAdTog Tov Kot 5%, vo Ppeite moco eni Toig
ekoto Oa petaPAnOet:

(i) n mepipeTpog Tov opboywviov, (ii) To euPadd tov opboywviov.

Hpépinpa 3

Aivetol 16ookeléc tpiyovo ABIT e AB = AT kot BAI=30". H pHecokadeT ™G
mievpdg AB tépvel v mievpd AB oto onpeio A, v mhevpd Al oto onpeio E kot
v mpoéktacn g mhevpds Bl oto onueio Z. Na Bpeite ndoeg poipeg etvar ot yovieg
BZA a1 TAZ.

Hpopinpe 4
Noa Bpette Tovg dradoytkodc Betikovg aképatovg X —1, X, X +1mov eivar pkpodtepot tov

1000 kot tétotor ®ote 0 X givor molamhdoto tov 10, o X +1 givor moAlaTAAG1O TOV
11 xar o X—1 givoan moAlomidoro tov 3.

Kabe 0ua fabuoioysitar ue 5 povades Aldprera o1aymvicuov: 3 opeg
Kain emroyio!
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GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviéiov) 34
106 79 AGHNA

EIIITPOITH ATATQNIXMQN
76 TANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA “O @AAHX”
14 Nogpuppiov 2015

Evoéektikéc Aoeig

B’ TYMNAZXIOY
NpoBAnua 1
No vroAoyicete TV TN TOV APIOUNTIKOV TOPACTACEDV:
3 5

A=24:6+5"-2.8+8:2%+, B:(25+112):32—1+—
11 7

KOl VO TIG GVYKPIVETE.
Nuon
2

A=24:6+52—2-8+8:22+3—=24:6+25—2~8+8:4+3=4+25—16+2+g
11 11 11

=15+2=153.
11 11
5 5 5

B =(25 +112):32 —1+§=(32+112):32 —1+7=144:9—1+7=16—1+7

=15+§=15§.
7 7

EXOUHE: A-B=15> 1521542 15.2_9 5_063-55_8
1 7 11 7 117 1777

omnote Oa sivat A >B.

Hpopinpa 2

‘Eva opBoydvio €xel pnrkog o =6 pétpa kot mhdtog f =4 pétpo Av avEncovpe to
pnkog tov kotd 20% Kot pewdoovpe o TAdTog Tov Kot 5%, va Ppeite mdco eni TO1G
exoto Oa petafinOet:

(i) n mepipeTpog Tov opboywviov, (ii) To epPadd tov opboywviov.

Avon
H mepipetpog tov opboywviov eivar IT=2(a+f)=2(6+4)=20pétpa kot 70

enPado tov givar E = aff = 6-4 = 24 tetpayovikd pétpa.

2
Metd v avénomn to uikog tov opboywviov O yiver 6+ 6 % =6+12=7,2 pérpa,

EVD TO TAATOC TOL LETH T peimon Oa yiver 4—4 % =4-0,2=3,8uétpa.
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"Etot1 éyoupe:
(i) H mepiperpog tov opboymviov petd v petaforf Tav dtootdoemy Tov Oa yivet

I = 2(7, 2+ 3,8) =2-11=22 pétpo, omote N advénomn g eivat

IT' —TT =22 - 20 = 2 uétpa kat 1 €xi TO1G €K0TO 0OENGH TG ivar

oI 2 10 a0 10%,
IT 20 100

(i) To epPadd tov opBoymviov petd v avénon tev dtuctdcewy Ba yiver Ba yivet

E'=7,2-3,8=27,36 tetp. uétpa, ondte 1 petaPorn (avénon) tov sivat

E'—E =27,36—24 = 3,36 tetp. pétpa ko1 eni 1o1g ekatd avénon tov givol
E'-E 3,36 14

——=—-=0,14 =—, oniaon 14%.
E 24 100

Hpépinpa 3.

Aivetol 16ookeléc tpiyovo ABIT pe AB = AT kot BAI=30". H pHesokade ¢
mievpdg AB tépvel v mievpd AB oto onueio A, v mhevpd Al oto onpueio E ko
v Tpoéktacn ¢ mhevpds BT oto onueio Z. Na Bpeite ndoeg poipeg etvar ot yovieg
BZA o1 TAZ.

Adon

Iynua 1
Enedn 1o tpiyovo ABI eivol wwookelés pe ioeg mievpég AB = AL Ba €yxel Tig
180° ~BAI' 180" -30°"
2 2
Enedn 1o Z elvar onueio g pecokdBetng g mhevpdc AB Oo améyel iosg
0omooTdoelg and To onueio A kot B, dnhadn sivar ZA = ZB. Emopéveg 10 tpiymvo
ABZ &gival 1cookehéc kKot Ba €xetl Tig yovieg amévavtt TV icmv TAELPOV TOV {GES,
oniladn BAZ =ABZ = ABI' =75". Téte 0o eivar AZB=180"-2-75"=30".
H pecoxdabetn ZA g mhevpdg AB tov tprydvov AZB gival kot dtyotdpog g yoviog

o0 AZB , omote Oa elvan BZA = % =15".

75°.

amEVAVTL YOVIEG TOVG {6€C, ONAOON ABI=T'BA =

Awpopetikd, ond 10 opboymvio tpiywvo BZA ne BAZ =90°, €yovpe:
BZA=90"-B=90"-75 =15
Mo m yovia TAZ éyovue: TAZ=BAZ-BAI' =75 —30" =45".
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Mpopinpo 4

Na Bpeite Tovg d1adoytkovg BeTikong axépatove X —1, X, X +1mwov givat pkpodTEPOL TOV
1000 ko tétotot dote 0 X glvar moAhamAdoto tov 10, o X+1 givor ToAAATAGGIO TOV
11 kot o X—1 givor toAhamidoio Tov 3.

Ade

Hap:xlmpof)us ot ot aképotot X=10,X+1=11 eivar moAromidolo twv 10 ko 11,
avtiototya. EmmAéov o 9 givar moAlomAdoio tov 3, omdte n tpudda 9,10,11 eivon pia
ADG1 TOL TPOPANUATOG.

T ovvéxeln mapampd 6t EKIT(10,11) =110, omdte ywr vo Ppo 10 €MOUEVO
Cevyapt Betikdv aképatov mov Exovv v dta WidtnTa pe Toug 10 kou 11 mpémer va
mpocBécwm kot otovg dvo 1o 110 M kdmowo moAlamidoto tov 110 uéypt mov va
TPOKVYEL 0KEPOLOG PeYolvTEPOC 1 i6o¢ Tov 1000. 'Etot éxovpe ta (evydpra

120 230 340 450 560 670 780 890
121 231 341 451 561 671 781 891

Emopévac apkei va edéyEovpe motot and tovg apiiuovg 119, 229, 339, 449, 559, 669,
779, kot 889 eivan moAlamAdoio tov 3. Tétotot givar ot apBpoi 339 kar 669, ondte
Aappdavoope kot tig Aoetg 339,340,341 ko 669,670,671.

Hapatipnon. Metd v edpeon g mpotng Avon 9,10,11, Oo pmopovcape vo
TOPOTNPACOVUIE OTL Yoo vo TPokvYeL pio. avtictoyn Tpéda Oo 7wpémer va
TPOGOECOVE KOL GTOVG TPELG OKEPALOVG VO TOAAATAAGLO TOV EKH(3,10,11) =330.

"‘Etol gvkoia mpokdmTOLV KOl 0ol dAAeG dvo Avoelg tov mpoPfinpotog 339,340,341
kot 669,670,671.
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GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tn. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EAAHNIKH MAOGHMATIKH ETAIPEIA
IMoavemotpiov (Exevbepiov Beviléiov) 34
106 79 AGHNA

EIIITPOITH ATATQNIXMQN
77°° TIANEAAHNIOXZ MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA “O @AAHX”
12 Nogpuppiov 2016

B’ TYMNAXIOY

Mpopinpo 1
No vroroyicete TV TN TG APOUNTIKYG TOPAGTACNG:
2 3 -3
-20 ¥ -8 —
A:( ) + 15 +( ) —(—3j .

52 (_5)3 23 9

Hpopinpe 2

Aivetor 10omhevpo Tpiyovo ABIT mievpdc «. Xt0
onueio A eépovpe evBuypappo tuRpo AA = Kdabeto
pog v mievpd Al. H mpoéktaon g dapécov BE
Tépvel to evBvypappo Tuqpe I'A oto onueio Z.

(o) No amodeiete o1t ZA=7I".

(B) No. Bpeite mdoeg poipeg ivar n yovia AAB.

Mpépinpa 3

‘Eva kotdompo mtoiovce pio tAedpacn mpw Tig exkntdoels 540 evpd. Tnv mepiodo tov
eknTOoemv TV Tolovoe pe ékmtoon % . Me 10 A0 TOV EKTTOCE®Y TO KOTAGTNUO
avénce v TN ov TwAoVoE TV TNAEOpacn oTig ekmtdoelg kot F%. Avtd eiye g
OTOTELECUO M TN TOANONG TG THAEOPAONG Vo Yivel ion e TNV TY TOL €iye TPWV TIg
ekntmoels. Na Bpeite v T Tov f cLVEPTHGEL TNG TIUAG TOL « .

pépinpe 4

Olo ta ynoio tov Oetikod aképatov appod A eivol ica gite pe 8 gite pe 9 won
kaféva amd avtd ta ynoeio epeavifetolr TovAdylotov pio @opd otov aptud.
No Bpebei n eldyiom i tov A, av ovtdg dwipeitor pe to 4 kot pe to 3.

KaOc Oéua fabuoioyeitar ue 5 povades Atdprera oroywvicuov: 3 opeg
Kaln emroyia!
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EAAHNIKH MAOGHMATIKH ETAIPEIA GREEK MATHEMATICAL SOCIETY

[avemompiov (Elevdepiov Beviléhov) 34 34, Panepistimiou (Eleftheriou Venizelou) Street
106 79 AGHNA GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr
EITIITPOITH ATATQNIEMQN

77°° TANEAAHNIOX MAOGHTIKOX AIATQNIEMOX
YXTA MAOGHMATIKA “O OAAHY”
12 Nogpppiov 2016

Evéeiktikéc AMoeig
B’ TYMNAZIOY

Mpopinpe 1
No vroAoyicete TV T TG aplOUNTIKNAG TAPAGTACNG:

o (—20)’ NEES +(—8)3 _(;3)‘3 |

5° (_5)3 2} 9
= +

s () 2 (_Tzoj {1_55) {_78) _(—%j

=(~4)" +(=3) +(-4) —(-3) =(-4)" +(-4) =16-64 = —48.

Adon

(—20)" 15° (—8)3_(%3)3

Mpopinpa 2

Atveton 166mievpo tpiymvo ABI mAevpdc «. Xto
onueio A @époope evbuypoppo tunpo AA=«
k@Beto mpog v mAevpd AL H mpoéktaon g
dwpéoov BE tépver to gvBouypappo tuipo I'A oto
onueio Z.

(a) No amodei&ete 611 ZA =7I".

(B) Na Bpeite méoeg poipeg lvar | yovia AAB.

Avon

(a) H duapesog BE tov icomievpov tprycddvov ABIT elvar Hyog kot dryotdpoc, dpa kot
pecokabetn g mievpdg Al'. Emopévac to onpeiov Z améyel i6eC 0mocTAGEL 0O TO.
onueia A xoi I', dnhadn ZA =ZI.
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Zynua 2

(B) Emeon eivon  AA = o, 10 tpiywvo ABA givol 1606KeAEG e

AAB = ABA (1)
H dudpecog BE tov iocoémievpov tprydvov ABI givar kot vyog, dpa kébetn mpog tnv
mhevpd AT, 6mmg sivart kKabet ko AA, omd v vadbeon. Enopévog eivat

BE || AA, ondte

AAB = ABE Q)
Amo t1g oyéoeic (1) ko (2) émeton 6Tt

ABA = ABE. (3)
Apa n BA givat dtyotopog g yoviog ABE , om61e Oa &xovpe

ABA=ABE=2BE_30 5
2 2
ABT' 60" _

apob 1 BE givan kot dyyotopog e yoviag B, dnhadh ABE = 30°.

2 2
Emopévog, Aoym g (1) £xovpe AAB=15".

Mpo6pinpa 3

‘Eva. xotdompo Ttolovoe pion miedpaon mpwv Tig ekntooelg 540 gvpm. Tnv mepiodo tov
EKTTOOEMV TNV TOAOVGE pe Ekmtoon &% . Me 10 TEAOG TOV EKTTOCEDV TO KOUTAGTNUO
avénoe v TN mov twhodoe ™V TNAEdpaon oTig ekntdoelg kot [F%. Avtd eiye g
QMOTEAECHO 1) TIW TOANONG TG THAEOPACNG Vo yivel iom HE TNV TN TOL &iye mPW TIG
gkntooelg . Na Bpeite v Tip tov f cuvaptiogt g Tng Tov « .

Avon
H i moAnong g iedpaong v mepiodo TV EKTTOCEMV gival
540-220% 06,
100

H tyun g miedpoong petd v nepiodo Tmv eKnTtdcemy Oa yivel
5402300 | (54034923 B,
100 100 /100

Sopemva pe v vtodeon tov TpofAnuatog Ha 1yvet:
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5402300 (5403392 B _ 54 [ 540-229% ) 5 _ 5404
100 100 )100 100
540(100 - .
- ( a)-ﬂ:540ac>ﬂ= 540¢-100 o p- 1000
100 540(100—a) 100«
Mpofinpo 4

O)lo o ynoia tov Betikov aképatov apBpod A eivor ico gite pe 8 eite pe 9 ko
kaBéva and avtd ta ynoeio epeavifetor tovAdyiotov pio @opd otov aptBuo.
Noa Bpebel n eddyot T tov A, av ovtdg dwpeitor pe to 4 kor pe 10 3.

Avon

[No va dwpeiton £vag apBpdc pe 4, to tehevtaio SYMELo TUNHO TPETEL Vo dtopeitan

pe to 4 (kpuipuo dwpetdmrag A vuvaciov). Ot mBavEC mePMTOGEIS Yo, TO

tedevtaio dSwynelo tunqpe tov aplBuov eival: 88,89,98,99. And avtovg povo o 88

Swupeiton pe 10 4, omdte 0 A mpémer vo Anyel oe 88. Emiong, E€povpe OtL évog

axépatog dtapeital pe to 3, dtav 1o dfpotoua tov yneiov tov dropeitor pe 3.

Av vrobécovpe 6tL 0 apBpog A givor dwynoerog, tote mpénet A =88, o omoiog dev

Stoupeiton pe to 3.

Av o ap1Buog sival tpiymoerog, tote Ba givar gite o 888 eite 0 988. Ouwg otov 888

dev ypnoylomoteitar to ynoeio 9, evd o 988éyel dBpooua yneiov 25 kai dev

Swoupeiton pe to 3.

Av 0 ap1Bpudc givar TeTpoyNELog Eivarl Evog omd TOVG TUPUKATO:
8888,8988,9888,9988 .

Opwg ot apBuoi 8888,9988 &xovv dBpotopa ynoeiov 32 kot 34 avtictorya, dpa dev

Stoupovvral pe o 3.

Emopévog, ot povol tetpoynelot mov Kavomotovv Tig cuvOnkeg eivar ot 8988,9888 .,

0oTOTE 1 EAGYLOTN TN TOov A givar 8988.
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EAAHNIKH MAOGHMATIKH ETAIPEIA GREEK MATHEMATICAL SOCIETY

[avemompiov (Elevdepiov Beviléhov) 34 34, Panepistimiou (Eleftheriou Venizelou) Street
106 79 AGHNA GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr
EITIITPOITH ATATQNIEMQN

78°¢ MANEAAHNIOX MAGHTIKOX AIATQNIZMOX
YXTA MAOGHMATIKA “O OAAHY”
11 Nogpppiov 2017

B’ T'YMNAZXIOY

Hpépinpo 1
No vroAoyicete TV T TG aplOUNTIKNAG TAPAGTACNG:

(10 1)) e (8 ()
A_[ 3 (_3)3J( 2) 72 ( 4) ’

Hpépinpe 2 r
Y10 dumhavo oynuo to tpiyove ABIT kot ABO sivat
woookeM] e Pdon v mievpd AB. H mpoéktaon g 'O 0°
téuvel ) Bdaon AB oto onueio A.

(0) No anodeiEete 6TL ) gubeia I'A eivon kaBetn mpog v

mhgvpd AB kot to onueio A givat to péco g AB.

B) Av OAT = OI'A =30°, va amodei&ete 0t1 M AO givan
dryotopog g yoviag BAT .

30°

Hpépinpe 3

O Tdpyoc aydpace éva cardvt adiog 1200 gvpd yopic va copmepthapupdvetol o
avt ™) T o eépog mpootiBéuevng a&iog (OITA). Metd v mpdcheon tov OITA
mov Nrav 10 24% eni g a&log tov 1200 gvpd, amoedcice va TANpOosl oe 12
10omoGEg Unviaieg 06cels. Na Bpeite oo ftav to Tocdv kdbe unviciog 666MG, av M
TEMKT TN TOANONG EMPopivOnKe AOY® TV d6GE®V Katd 5% e TOKOVC.

Hpépinpa 4

O teTpayneiog Betikog aképatog A dwupeitar pe 10 9 kot yvopilovpe 6Tl KGO Eva
amd to Tplo TpadTo Ynoeio Tov amd aplotepd tpog To de&id eivat to 5 1 to 8. Na PBpeite
OAOVC TOVG dLVOLTOVG aPLOOVC A.

KabOs Oéua fabuoioysitor pue 5 povaoeg Agprela o1aywvicuov: 3 opeg
Ko emroyia!
www.pe03.gr - Ofpata maveAAnviou pobntikol Staywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr

41



EAAHNIKH MAOGHMATIKH ETAIPEIA GREEK MATHEMATICAL SOCIETY

Mavemompuiov (EhevBepiov Beviléhov) 34 34, Panepistimiou (Eleftheriou Venizelou) Street
106 79 AGHNA GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr
EIIITPOITH ATATQNIEMQN

78° TIANEAAHNIOX MAGHTIKOX AIAT'QNIEMOX
XTA MAOHMATIKA “O OAAHX”
11 Nogpppiov 2017
Evéaiktikéc Aoeig

B’ T'YMNAZXIOY

poépinpa 1
No vroloyicete TV T TG APOUNTIKAG TOPAGTUCNG:

(100 (15 (8 (1)
A‘[ 73 (_3)3J( 2) 72 ( 4j :

(100 (19 (8 (1)
A_( 93 (_3)3 J( 2) 92 ( 4j

Avon

Mpépinpa 2 r
Y10 dumhavd oynua ta tpiyova ABIT kot ABO eivan

wooke pe Baon v mhevpd AB. Av 1 mpoéktoom Tng 0°
I'O téuver m Paon AB oto onueio A, va amodeitete ot

(o) H evbeia I'A givar kabe wpoc ™ AB kat 1o onueio A o
etvar 10 péco g AB.

B) Av OAT = OlA = 30°, va omodeifete 611 1 AO eivar
S1yoto0G TG Yoviog BAT . A A B

Adon

(o) Emedn ta tpiyova ABIT kar ABO eivar 1cookeAr] pe Baon t AB, éxovue oti
F'A=IB «xoat OA =0B, onAadn ta onueia I' kor O avikovv ot pecokdBetn Tov
AB, omote 1 gvbeia ['O elvar | pesokddetn tov AB. Emopévmg téuvet kabeta v AB
070 PEGO TG, OnAadn AA = AB.
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(B) To tpiymvo AAIL eivar opBoydvio oto I' ko xet AA =30, ombte Oa eivan
AAT =60 Enopévaog

AAO = AAT - OAT =60° -30° =30" = OAT,
omote 1 AO givor dryotdoG TG YOViog BAT.

Zynpa 1
Mpopinpa 3
O TINdpyog aydpace éva cardvi atlag 1200 gvpd ywplg va copmepropfaveTor o
ouTt T TN o eépog mpoatiBépevng aiag (PITA). Metd v npocheon tov OIIA
ov Ntav 10 24% eni g o&iag Tov 1200 gupd, amoedcioe vo TANP®GEL o 12
100To0EG Unviaieg 60cels. Na Bpeite OG0 NTav T0 TOGOV Kabe punviaiog doong, av M
TEMKT) TN TOANGONS eMPapvuvOnke AOYo Tov d6cewV Katd 5% e TOKOLC.

Adon

. . 24 . , ,
To nocov tov OIIA givar: 1200-—— =12-24 =288 gupd, omdte N TYH TOV GOAOVIOD
pali pe to ®ITA eivar: 1200+ 288 =1488 gvpo.

O1 t6K01 OV TTPEMEL Vo TANPp®OoVV givarl: 1488 % = % =74,4 gvpo.

H el i mov Ba minpdoet o ['opyog etvat:
1200+ 288+ 74,4 =1562,4 evpo,

omdte M kaOe unviaio do6on eivar: 1562,4:12 =130,2 evpod.

pépinpe 4

O teTpaymerog Betikog aképatog A dwupeitor pe 1o 9 kot yvopilovpe 6tL Kabe Eva
oo To Tpio TpMTO YNeio ToL 0md aploTeP TPog 0. 0e€1d eivat To 5N 1o 8. Na Ppeite
OA0VG TOVG dLVOTOVG aPlBLOVS A.

Avon
Awkpivovlle TIC TEPMTOCELS:
e O A ¢&yel tpeig eopég ymoeio 10 5 ko éva axoun ynoeto ta X. Tote 10
afpotopa Tov ynoeiov tov etvar 15+ X kot dtopeitat pe 10 9 povov yuo X =3.
Apa €yovpe tov apBpod 5553.
e O A &yet 000 @opéc yneio 1o 5 pio @opd 10 8 Kot £vo akOUn yneio ta X.
Tote 10 dOpoicpa TV yneiov tov eivar 18+ X Kot dtupeital pe to 9 povov
vy X=0 1 Xx=9. Apa €&ovpe ToVg aptBpovG :
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5580, 5589, 5850, 5859, 8550, 8559.

o O A gye pio popd to ymoeio 5 300 eopég to 8 kot Eva akdun yneio to X.
Tote 10 GOpotcpa Tov yneiov tov eivar 21+ X Kot dtatpeital pe to 9 povov
v X =6. Apa éyovpue Toug optBpovg: 5886, 8586, 8856.

e O A &gl tpeig eopéc ymoeio 1o 8 ko éva axoun ynoeio ta X. Tote 1o
aBpoicuo TV yneiov Tov givar 24 + X Kot dtoupeiton pe to 9 pdvov yuoo X =3.
Apa &xovpe tov apOpo 8883.
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EAAHNIKH MAOHMATIKH ETAIPEIA GREEK MATHEMATICAL SOCIETY

[Mavemompiov (ElevBepiov Beviléhov) 34 34, Panepistimiou (Eleftheriou Venizelou) Street
106 79 A®HNA GR. 106 79 - Athens - HELLAS
Tn\. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr
EITIITPOITH ATATQNIEMQN

79° TANEAAHNIOX MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA “O GAAHX”
10 Nogpppiov 2018

B’ TYMNAZXIOY

Mpopinpe 1
No vroAoyicete TV T TG ApOUNTIKNAG TOPAGTACNC:

(_8)3 ﬂ+10 . ﬂ+ﬂ_22

A=|——+
2 (3) 22 (3)

Hpoéprnpa 2

Y10 dimhavd oyfua to tpiyovo ABI givol 1oookelég
(AB = AT’), pe A = 40°, ko AA givar 1M d10TOUOG NG
yoviog A. Eniong to tplyove ABE xou ABH eivan

oookeM) pe EA = EB ka1 AB = AH.
No anodeitete otU

(o) AHB = 20°,

(B) ATH=40",

(y) n HB &ivar n dtyotdpog g yoviog AHT .
Inpeioon: Na kdavete to 0ik0 60g Gy oThy KOALa e
TG ATOVTHOEIS GOG.

Hpopinpe 3

O Nikog emoképOnke yio yoVio 3 KOTOGTAUOTO GTN GEPU. XTO TPMOTO KATAGTN LA
£0deye 30 gupd mePLGGOTEPO OO TO GO TOV YpNUaT®V mov elxe poali Tov. Xto
devtepo katdotnua £6deye 40 evpd TEPIGGOTEPO GO TO GO TOV YPNUATOV TOV
Tov glyav peivel, étav Bynke omd To TPOTO KATAGTNO. XTO TPITO KOTAGTNHO EOdEWE
50 gvpd mepiocdHTEPA OO TO LWGO TOV XPNUATOV TOL TOL glyav pelvel, Otav Pynke
oo TO 0EVTEPO KATACTNIO. AV HETA TNV 0yOpd TOV GTO TPITO KOTAGTN O TEAElMTOV
T ypLOTa TOV, Vo, fpeite mooa yppata giye poli tov dtav Eekivioe Tig ayopéc Tov.

Mpépinpo 4

Tpeig Betikoi aképator @, f KoL ¥, Ue a < S <y, €00V UEYIGTO KOWO SLpETn TOV
axépoto 72 kot eAdyloto koo morlamAdoto tov aképato 1008. Av yvopilete 6TL 0
LEYIOTOC KOWOG Slonpétng Tov «, f 1600ToL e TO HEYIOTO KOO dtaupétn tov S,7,

va Bpeite Tic duvatés Tég tov a, S, .

KaOc Odua pabuoioyeitar ue 5 povades Awdgprera d1aywvicuov: 3 opeg
Kaln emroyia!
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79° TIANEAAHNIOX MAOGHTIKOX AIATQNIEMOX
XTA MAOHMATIKA “O @GAAHY”
10 Nogpppiov 2018

Evosiktikéc AMoeig
B’ TYMNAZIOY

Mpopinpe 1
No vroAoyicete TV T TG aplOUNTIKNAG TAPACTACNG:

A:(ﬂ+( 12) 10} (ﬂ+ﬂ—22)

23 (_3) 92 (_3)2
Avon
"Exovpe
A= [ (8) +10J-((_8)2+(_12)2—22J
> NS
[ 78 __— 3+10]-U%8J2+[__—132j2—22]
=((=4)" +(+4) +10)-((-4)" +(+4) =22
=(- 43+43+1o) (16+16-22)=10-10=100.
Mpépinpa 2

Y10 dumiavd oynuo to tpiyovo ABI  eivar
1ookeléc (AB = AT) pe A = 40° kot AA givon 0
dyotoLOG NG Yoviag A. Eniong ta tpiyova ABE
kot ABH eivar woookel pe EA = EB ko1 AB =
AH.

Noa anodeiete Ot

(a) AHB = 20°,

(B) ATH=40,

(y) m BH eivat 1 Suypotopoc e yoviag AHT .
Inpeioon: Na xavere 10 OkO 600G GYHUo oty
KOAAOL LUE TIG OTOVTHOEIS 0OG.

Avon
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(o) Emedn to tpiyovo ABT givan 1cookeléc pe A kot AA givatl 1 dtyoTtopog
™g yoviog A, 0o givar A =BAE=20'". Enedn 1o tpiyovo AEB eivar 1cookehéc,

cvumepaivovpe 6Tt B1 = A1 =20". Eneidn télog 1o tpiydvo ABH givon 1cookedéc e
AB=AH , Oa woyvst: AHB =]§1 =20".
(B) Emedn 1o tpiyovo ABH givar icookelés e AHB = ﬁl =20 Ba etvon
BAH =180" — (20" +20") =140
Opog éyovpue ot

BAH = BAT +TAH = 140" = 40" + TAH = ['AH = 100".
Eneidn AI'=AB=AH , to tpiyovo 'AH &ival .cockelég, ondte

2. APH = 180' ~TAH = ATH = 12 _ZFAH _180 ;100 — 40,

(y) Ao 10 gpamua (B) éxovpe Ot AHI = ATH =40", evo and 1o epmmpa (y)
é&yovpe 6Tt AHB  20°, Enousvu)g Oa é €1ovpe

BHI = AHT - AHB =40"—20" = 20",
dnhodn BHI = AHB = 20", onéte n BH eivoin dyyotépog g yoviag AHT .

Mpopinpa 3

O Nikog emoképOnKe Yoo yovie 3 KOTAGTHIOTO T GEPE. XTO TPMOTO KOTAGTNLO
E60eye 30 gupd meplocdHTEPA Ao TO HGO TOV ¥pnudtev mov &ixe poli tov. Xto
devtepo katdotnua £6deye 40 evpd TEPIGGOTEPO. GO TO WGO TOV YPNUATOV TOL
TOV elyov peivet, otav Pynke omd T0 TPMOTO KATAGTNO. XTO TPiTo Katdotnua E6OEWE
50 gvpd meprocdTEPE 0md 1O GO TV XPNUATOV TOL TOL Elxav peivel, Otav Pynke
0o TO 0EVTEPO KATACTNA. AV LETA TNV 0yOpd TOV GTO TPITO KOTAGTNLO TEAEIMCOV
T0 YPLOTA TOV, Vo Bpeite mdoa ypnata giye pali tov dtav Eekivnoe Tig ayopég Tov.

Avon

Ac vobBécovpe O6TL TNyaivovioag 6To Tpito KatdoTua gixe X evpd. Exel E60eye tal
ol amd to ypnuete tov cvv 50 gupd Kot dev Tov Eupevay KabOAOL ypPRLOTOL.
Emopévog E66eye doa yprpata tov giyav amopeivel Kot Exovpe v e&icwon:
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X=X 450 e X=X =50 <> X =50 <> x=100.
2 2 2

Emopévog, dtav épuye amd to debtepo Katdotnpa tov giyav peivet 100 gvpd.
Ac vrobéocovue 6TL Tyoivovtag 6to devTEPO Katdotnuo gixe Y evpm. Exel E6deye
To (ol amd to xpnpato tov ovv 40 gupd kot tov Epewvay 100 gvpd. Emopévacg
EYoupE:

y=%+40+100<:> y—%=100+40@%:140@ y = 280.
Emopévog 6tav mnye 610 3€0TEPO KOTAGTN LN TOL glyav peivel 280 gupd.
Ac voBécove OTL TYivovTag 6TO TPAOTO KaTdoTNUa €lxe Z gupd. Exel £6deye tal
wed and o yprpate tov cuv 30 gvpd kot tov Euevav 280 evpd. Enopévmg £yovpe:

z=§+30+280<:> z—§=280+30<:>§=310<:> 7 =620,

Emopévog 6tav mye oto mpodto katdoma gixe pall tov 620 svpd.

Hpopinpa 4

Tpeig Betikol axépaor a, f ko 7, pe a < <y, EXOVV UEYIGTO KOWO OlopéTn ToV
aKEPOLo 72 Kol eAGyloTo Koo moAlomAdolo tov aképato 1008. Av yvwpilete 6tL 0
LEYIOTOG KOOGS SLpétng TV &, f 1600TOL LE TO LEYIOTO KOO Sloupétn tov S,y ,
va Bpeite Tig duvatég TIHEG TV o, B, ) .

Ade
Zl')u(:)]cova pe v vobeon ot apbpol «, f kot ¥ eivor S1opoPETIKE TOAAATAAGLO TOV
72. Emopévag, Oa givat tg Lopeng
a=T72k, B=T724, y=T2u (6mov K, A, 1t S1POPETIKOL ava 6V0 pe K <A < w1 ).
Eme1om mpémet o apBpoi a, f Ko y va givar Kot dtoupéteg tov 1008 =14-72 , npémet
T KAGGLLOTOL
1008 72-14 14 1008 72-14 14 1008 72-14 14
T2k T2k k. T24 T2A A T2u Ru  u
va. glvat aKépatot, OMANdT TPETEL OL SLAPOPETIKOL avd S0 aKépatol «, A, 4 va. gival
drpéteg tov 14. Emopévog ot duvatég tipég toug etvon 1, 2, 7 kon 14.

b

Adyw g Tpobmdbeong k<A< u ot duvatég Tés v v tpédar (K, 4, 1) etvan:

(K‘, l,,u) = (1,2,7) M (K,),,,u) = (L 2,14) M (K,/l,,u) = (ZL 7,14) n (/c,/i,,u) = (2, 7,14).
Enopévmg, éxovpe Tig tepmt®dcELS:
e Av givau (K,A,u) =(1,2,7) , T0te a=72,0=144, y =504 , n omoia elvar

Sextn, ywoti MKA (e, B) =MKA(B,7)=72.

e Av givor (K, l,y) =(1,2,14), tote a=72,=144, y=1008 , n omoia dev
etvon 8ext, ywutt MKA(«, f) =72 #144 =MKA(B,7).

e Av glvon (K,/l,u) = (1,7,14), 101 a=72,=504, y=1008 , n omoia dev
etvon dexth, yiutt MKA(a, ) =72 # 504 = MKA(£,7).
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e Aveivon (K,ﬂ,,,u) = (2,7,14) ,t0te @ =144, =504, y =1008 mov dev eivar
dextn yori MKA(a,ﬂ) =72#504 = MKA(ﬁ,;/).

Emopévmg, ot duvatég Tipéc eivor a =72, =144, y =504 .
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