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NINAKAZ EZYMBOAQN

ZYMBOAO IHMAZIIA
N, N* N = {011,2.3, ..« N# =41, 9, 3,3
VA Z={0,+1,+2,...},Z*= {41, £2,...}
a
Q.Q* Q= [x|x= 5 et Bel*}. Q*=Q — (0}
R, R* R : 16 olvoho tév mpaypatikdv apifudv R* = R—{0}
€, ¢ avfikel, 8&v avikel
< icoduvapel peE. ..
= GUVETQYETOL
< = HIKpOTEPO, HEYOLUTEPO
= 2 wkpdrepo #i Too, peyaritepo fi Too
~ ico pé mpooéyyion
) topuf, Evaoon
(o= broolvolo, yviiolo Umoclivolro
AxB Kapteciave yivopevo tob A éni 1o B
¢: A —>B aneikévion 1ol cvvolov A otd civolo B i owviptnon
pé medio Opiopod ASR xai tipés ot6 B
o) elkovo 1ol X oThv areikovion ¢ fj tipn tfig cuvaptioewg
@ dvriotolyn tob X
5
AB diavuopa pé apyn té6 A kai téhog 10 B
_— — — —
AB, |AB| aryepprixn Tipf tob AB, pétpo 1ol AB
(AB) ufikog tob e0B. tpApatos AB
M (a,B) onueio M, nob Exe1 cvvretuypéves o xui f
o -
& =(a, P) Siavuopa 8, mol Eyel ocvvietuyuéves o xai P
nub, ovvl, epd fipitovo, cuviitovo, épantopévn tig yoviag 0
T 16 mnAiiko tol pikoug &vog kKUKAOL mpog Td pikog pudc
Srapérpov tov, n~3,14
~ a
AOB yovia ué kopuen 16 O kai mhevpés OA, OB
~
AB t6E0 pé Gkpa ta A xoi B
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10 KEQAAAIO

TO ZYNOAO TGN PHTON APIOMON

Té6 olGvoAo TV QuOIKDV GpIBudv

E 1.1] Té mpédTo glvolo &piBuddv, ol yvwpioaue otnv A’ T&En, fitav
16 gdvolo Taw guawdy dodludv(l).

N={0,1,234,...}
216 olvoro alrd Spicaue’ud Paoikés Tpders, TV Tpoaleon kai TéV TTOA-
AamAaoiooud kai eidoue &T1:

o Td doowopa dlo guowdv dolbudy elvar mdvrore puowxds doifucs.
® T6 ywiuevo 8o puawxdy dolfudv elvar mdvrore guoxds dolfluds.
o I xdle poowxd dolud a Eyovpe a+ 0=a xai Aéus e 76 0 elvar coddérepon
arotyeto Tijc mooohéceme.
® Iid #dBe puawd dolBud a Exovue a. I—a xai Adue éte 16 1 elvar woddéregon
arolyelo tob moAlamAaciacuod.
Mt 17 Bonfeia Tiis TpooBéoews kai ToU ToMaTAaciaouol épigaue oTO
oUvoho N kol &Mes Uo pafers, TV deaipeon xai T Siadpeon. "ETol
.X. EXoupe
21-7=14, vyt 7414=21
21 SREFUn00R, G WAL JUEEDL0
Alamiotdoaus Sucss 611 ol wpdels «wapaipeany xal «dialpeany Bév elva
TévToTe Suvartés péoa oTd ouvoro NTEY puokd dpiBpdy, yiari .. Bév
ptropoupe v& Ppoupe T& ESorydueva !
3—-10 ke 3 :10.
Mé& vé propoupe vé Ppioxoupe Tétola tfaydueva kai vé AUvoups oXeTIKG
TpoPAfjuaTa, oxepBrikaue v& «EmrekTeivoupey Tous @uatkoUs &piBuous kad
v& KOTOAOKEUGGOUNE TTIO «TTAOUCIO» OUVOAd.

Té olvolo TV dxepaiwv apiOuwv.

[IZ_] Sty A’ T4En pdfope Emions 8T oUvolo TV dkepaiwv dpi-
fudv elven 16 '
Z={...,—3,—2,—1,0, +1, +2, +3,...}.

1. Té oUvoho Shwv TV QUOIKGY &piBudy ékTds &méd 16 0 onueicvetan ué N¥,
dnAadn N* ={1,2,3,...}
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BAémroupe 611 k&Be oToixeio ToU Z, ikTds &md TO pndév!, dmoteAsitan &md
tva Quoikd &pifpd, Tou Exel ppooTd Tou Eva &md T& mwpdonua + f —.
Kabe otoiyeio Tou Z, ol Exer TS Tpoonuo -, AdyeTton Betikdg dxépatog,
dvdd ke oToryEio Tou Z, Tou el TO Tpdonuo —, AfyeTal dpvnTikog dxéparog,
Zupgwvoupe ToUs BeTikoUs drépaious vé ToUs ypdgouue kol Ywpls TO Trpod-
onuo . Etor m.x. &tav ypagoupe +2 f 2, évwoouue TSV 8o dxépaio
&p1fpd. Elvan gavepd &ti
N CZ

276 olvoho Z dpioape dpyixd Tis dUo Paoikés wpdEes, mpdodeon kal ToA-
AaAcoiaopd. "ETol ¥, Exoupe :

(+2D)+ (+7) = +28 (+21) - (+7) = 147
(+21) + (-7) = +14 ($:21) - (-T) =—147
(2D + (+7) =-14 (=21) - (+7) =147
e gy Sy (=21) - (=T) = 4147

lMé& Tis 8o altés Tpdew eidaue émions &Ti:
T6 dbootopa dvo dreoalwy doldudy elvar mdvrote dxépaog.
16 povduevo 6o dxepaiov doldudn elvar mdvrore dxéoatog.
I wdfe dxéoato aobpd a (Betind, dovnrid 7 pndév) éyovpe
a+tO=a, a.l=q,
dniadi td undéy elvar mdle «oddérenon ororyeio tic mooalBicewe xal td
1 elvar mdle (cobdétegon oToryeio Toi moAlamiaciaouod.
2716 olvoro Z T&v dkrepaicov &piBuddv ioyver Emions 1) iSidTnTa:

"Av 40 elvar &vag dmotoohimote dxfoatog dofuds, vmdoyer mdvrore Evag
dAlos danépatos delfuds mob, drav vdv mooclicovue ardv a, Boloxovue
doowopa oo pé undév. ‘O dxépaos aUTds onuelddveTal pé —ot Ko Aé-
yeTon évtibetog tod a. "Eyoupe Aormrédv

a+(—a) =0
*Etotr m.. dvtifetos ToU +7 elven & —7, yiari (+7) + (=7) = 0. ’Emiong
duTifeTos ToU —5 elvan & - 5, yiori (—=5) + (+5) = 0. BAtmwoupe SnAady
om
—(+7)=-1, —(-5)=-+5
276 oUvoho Z f) Siagopd a—P £xe whvToTE véNUa, yiati dpiletan &md THY
looTnTat
o—p = a+(—p)

SnAadt), yud vd dpaéoovus Tdv dxboaro f dnmd Tdy dxéoao a, mpoohé-

1. Té olvodo SAwv T&v dxéponwy EkTds &md 16 0 onpeidveron pé Z*,
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Tovue 0Tov a Tdv avtiflero Tob f. Tuverrdss 1) Sogoph dbo dxepainv apro-
név eivar navtote dxéparog apBpog. "Etor .y, Eyoupe:

(+2D)—(+7) = (4+21) 4+ (-7) = +14
(HF2D)- D =(F2) + (+7) = +28
(—21) — (+ = (=21y & (BT) =28
(2D = (=D)=(-21) 4 (4 D) ==14.

T6 olvolo TiV KAaopaTiK@DV apiBpdv.

| 1.3. | 216 clvoro N 16 TrmAiko o : P Exel vénug, pdvo étav & o Siai-
peiTan cxkpiPdis pé 10 B (B # 0). Zxepbrikape Aoimdy AL vé& Snuioupy -
coupe Eva gUvoro &piBudv, oTd omoio T6 TnAlko o : P vdk Exe vénug,
omolodfiroTe kai &v elven ol guoikol dpifiuol o kai B. "ETol kKaTOOKEVS-
oape ToUs kKhaopotikobg apbpoic, Trou Exouv TH poper.

a
5 aeN, BeN*.
Z7oUs KhaouaTikoUs &pifuols, ToU Aéyovton kei &AGK khdoparta, TeEpié-
XovTtan kai of guoikof &pibuoi, yiari BecopolivTon KAdopoTa pé TTapovoua-
o1} Tf) Hovada.
, L F . o , ' o » o
ZTiv A’ 1&6n pdBaue 611 Uo KhdopaTa F kod % elvan oo, 6tav ob = Py,
BnAadn
x o
—?6(-- Tav o = Py.
Mdabape dxdun &Ti:
® YAy nollaniaciicovue 7f diapéoovue Tovs dpovs Evds widoparos ué Tdv
oo quowd aoilflud (dapogetind and v undér), mpoxinrer ico xAdoua.
“Etol mr.x. elven

s 3rd, 4 W i e
AR AR R R N R e

“Ortav Sicupouue Tous Spous évds kKAGouaTos pé 16 M.K.A. Tous, Tmpo-
kiTrTel fva {00 @vayeyo kAdoua. TS ouvolo, ToU Exel oToiyeia GAax T&
Guérywya kAdopaTa, AéyeTal chvoko t@v Khoopank®v apOpdv.
® YAy Eyovue 6o 7f mepioodrepa xldopara, umogedue vd Td (Toémovuen oé
opdvopa (5nAadn vk Ppiokoue foa kKAGopoTa ué Tév 1810 Trapovopa-
oth)) mollanlamudlovtas totc Gpovs Tod xabevis ué Tdv dplbud mod
foiorovue dwodwras vé E.K.1I. vav mapavopastdv pé vov dvrioroiyo
TAPOVOUATTY].

@ I'd vd mooobévovpe xidouara, vd Toémovue oé dpdwopa xal moooléTovue
Tols apbuntés Tovs, BnAadn

WnpiomoBnke amd 1o ivotirouto EkmaiSeuTikrg MoAmkrg



w

- o b 14 29 5 Ty
o F R ok iy SRR S e

§i] &y oupe g + 0= 2 xai Etor 16 0 elvan

p P P

A «oUBéTepo oToiyeion Ths Tpoohioews.

Fevikd, yi& kdbe KAGoUa

® Iid vd dpapéoovus dbo xidopara, Td Toémovue o€ dudvoua xal dpai-
potue Tods doflunrés Tovs. "ETor ). Exoupe
5 2 15 14

1
7 3 21 21 2]
TMapoTtnpoUue 611 & &piBunTns Tou peiwTéou (STav TG KAGopaTta yivouv
Sucovupa) elvon peyohUTtepos &md Tov &pifunTn Tou dpoupeTéou.
e [d vd morlanlacidoovue 0o xddopara, mollamiacidlovue amidg Tols
Goilfuntés Tovs wal tols magovopastés Tovg, SNAadT

5 2, A0 5 1_3 L
A - L e S T U A
; o o o P 1 : ’
Mevikd, yi1& ke kKAGoua —aE Exovpe T = B ki €To1 T 1 elvon waAi

((0¥détego aToryeio) TOU TOMATAACIOCUOU.
*Av Sud Khdopata Exouv ywdpevo foo pé 1, ToTe TO kaBéva Aéyetan

@vtiotpogo ToU &Ahou. Elvan gavepd 611 dvTioTpogo xAdoua ToU % #0

P
e ol
elvar T o Yol
a p
< N
2 ; ] N P IS 5 s
Etor w.x. dvTtioTpogo ToU — even 16 =yl 5 L = 1, &v&d

e, 1
dvtioTpogo ToU 7 elven Té NA yiati 7. r_lT =1. Té dvtioTpogo Evos
KAdopaTos k % 0 onueicoveron pé ?1
216 oUvolo T&Y KhaouaTikédy &piBudy 7 Siaipeon elvan mévta Buva-

Tf), yiati 16 TnAiko k : A BUo kAaopdtwy Kk kai A 0 opileTon dmd Ty

foétnTa

1
K% A=K %
"Etor m.x. elvat
i St e i i i b o e g Ao
s T 2 ISR T aoAnd GPor Pivlmbid S0yt
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BAémroupe SnAadn &1, y1& vd Siaipéooupe Bva kKAdopa K pé Eva KA&oua A,

] . ] I3 1 ~ 5
ToAAaTTAaoIaoupE TO K pé TO &utioTpogo xi\acuccT Tou SiaipéTm.

Té clOvoho TV pnTivV GpIBpQvV.

"OTmrws pé Tous quoikovs &pifuoUs koTaokeudoope T& KAGOUO-
Ta, Etol kaf pé ToUs drépatous dpiBuols kaTaokevdoupe T& GETIKG KAG-
opata ToU Exouv THV poper
a
‘E, C(EZ, BGZ*.
"Eto1 T.X. oXeTikd KAGopaTa elvan T&
+2 -5 —4 +8 0
—— il e el T
-3 2 -5 1 3
’Emrions éva dtroiodfimoTe kAdoua elven kal oxeTikd kAdopa (&pol
ol guoikol d&piBuoi TepitxovTan oTols dxépatous). Téhos kdbe dképonos
Ap1Buds Becopeitan oxeTIKG KAGOpa pé TapovopasTh 1.

Alo oxeTik& KA&opoTa % wad % Aéyovtan ioa, dtav ab = By kai
TOTE ypapoUuE —% = %, BnAadn
Ununohl o e
ol | 6tav ad = By
. -2 4 e e et
Etonr m.x. N bl yieri (=2) (—6) = 3-4, s el 7,y:crrl
(-5):7=5 " (-7) kai c'ch’:unwg— = —LB yiari 0 - (—3)=0- 2.

*ATd 1oV TpodTIO TroU Opicaue T foa oxeTIkd KAGopaTa oupTEpaivou-
pe T& EEfis:
@) “Ortav a@hlralovpe ta npbonpa tdv dpov Eveg oyetikod Khaoparog, Tpokv-
ntel loo oyenkd xhaopa. "Evor m.y. elvan

=5 ayuosd =R arig =

e, gl A
B) O rapovopacstiic £vég oyetikol xhaopartos propel va Bewpeitar navrote
Betikog axéparog apiBpog (yiori, &v elven dpvnmikds dxépaios  &pifuds,
&AA&ovpe T& Trpdonua kal TV Blo Spwv Tou).
2TV TepiTTWoN aUTH Eva OXETIKO KAdoua, ToU Exel BeTikd  &piBunTi,
AéyeTan Benikd oyenkd khaopa, vd Eva oyeTikO KA&Goua, Trol Exel &punTiKG
apifunTi), AéyeTon dpvnTikd oyETIKé Kh@opa. ZuppwvoUpe &kOpn TO Tpo-

9
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onuo -+ f) — ToU &pifunTi v& TS ypdgoupe pTpooTd GO TH ypoppd
Tou kA&opaTos (kai étav elvon -, propolpe v& T6 Tapahelmoupe). *ETan

T.X. YPAPOUpE

LA RS N2 .40 TR
A L e . T
oo st O L R
£ a35 e 3 T e R i
BAémroupe Aormdy &1 TeAik Eve oxeTikd khaGope dnoteheltar dnd Eva
khaopa kai €va npéonpo + i —, mov Ppiokerur prpootd amd T ypappn

1ol khaopatog (Stav Bév Umdpyer Trpdomuo, évvooUpe TO ).

Ao oyeTikd KAdopaTa Aéyovtan «dpdonuon, &v Exouv TS iBio Trpd-
onuo kai «Etepdonuay &v Exouv BiapopeTik& TTROCTIUAL.
¥) "Av nollanlaciacovpe i Sunpicovpe tolc Gpovg Evig oyeTikol KhaGpa-

tog pé tov idro axéparo apipo (Sudgopetikéd and 16 0), mpoxinel ico oyeTIKD
khaopa. "Etor .y,

5 (+5(3 15 +15 15
i i Tdir X—28 P1a1— * o]
o o i) e R BT R
R A R T T e

‘Otav Sienpolpe ToUs Spous fvds oxXETIKOU KAdopaTos pé 16 M.K.A.
Tous, TpokUTTTEl Eva foo dvaywyo oxeTikd khdopa. Té ebvolo, tod Exer otor-
FEla 6ha ta aviyoye oxenukd khaopata, hiystol «givoko 1@V pNTOV -
pOpdv» kai onpadverar pé Q.

Suveméds Stav Abpe «d dopfuds o elvar onrden T Tav ypdpoups

peqQ,

gvvooUpe 61 6 p elven Evar dTro1o81ToTE dvdywyo oyeTIKG KAGoua ) dTroloo-
SrimoTe dxéponos &piBuds fi 16 pndévl. "Etol pmopolue vé Yp&youus

-l—%eQ, —2e€Q, 0eQ, 5€Q, ——g—eQ.

"Emeid) kdbe oxeTivd kAdopa elven foo pé fva dvdywyo oxeTikd kA&
oua, SnAadn ico ué Eva pnTd &piBpd, ouvnbifoupe vé Aéue «pnTS &pIBpdy
kol Evar OmoloBriToTe oXeTIKG KAGope, GoxeTa &v elven dvdywyo 1 xi.
Mé vé& dnAddooupe Aormév éTi Ever ypdupa kK TOPICTAVEL YEVIKK OXETIKO
KAGOUQ, Ypapoupe TTEA

keQ
= 12
STres Tr.X- 3 €qQ, — % 60, .. KN

7

1. Té ouvoro SAwv TV pnTé@Y &pibudv EkTds dmd T6 undév onuerdvetar pé Q*
10
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b Lo i SRR G e i

PECES Ry -

MNpbéaBeon pnTldv apidudv

1.5. | Sthiv A’ TéEn udBope Tréds kAvoupe Tp&els pé KAGouaTX Kot
elBope 671, Y1k v& TrpocBigoupe 1) va deaipEToUpE KAGOUATA, TrpéTTEl TPGOTX
vé& T& Tpéwoupe OF dpwvupa. O pdbouue Thpa TS Kavouue TPEELS B
prToUs &pibpols (oxeTikd kAGouara) kal 8& Boupe 611 of Tpdges alTs
dxohouBolUy Tous iBious kavdves TGOV KAGOUETWVY.

‘H Trpbobeon Té&v pnTdY dp1Budy droloubel Tév EEfis kavova:

i
i I va mpooBicouvpe prrodg apiBuods, tolg tpémovpe mphra
| ok dpdvopa OYeTIKG khdopata kai petd npocBétovpe To0g apif-
I untég tovg apfvoviug 16V (B0 nupovopuc‘m

'E'rcr:-rrx

R T

Fa(3)m B e(-H)-sByen s )
-

1
RN N 157 14
B(-3)= BB (E)
_ 2D+ (H19 + (19 2
21 2]
BAéroupe 8nAobny 6T ) TpooBeon pnTdv dpiBudv dudyeton TeAi-
k& ot Tpdodeon dxépaiov &piBuddv (ol dmoior elvan &piBunTés TV dvTi-
OTOIXGV OGudVUHWY OXETIKEY KAaoudTwy). TéTe duws 8& loylouv yi&
THv Tpdofeon T&Y pnT&Y &piBuddv SAss ol iBidTnTEs ToU ioyUouv oThv
Tpdofeon TV dxépouwv &piBudv. “Etol, &v kAp elvon pnTol dpibpoi
84 foyuouv ol iB1oTnTES:

I - ————

! kK + ?\. =A+4+k (Gvtiperaberikn)
L (x—H\-H—p Kk + (A+p) (mpooeraipioTiki])

Ol 8Uo aués iBi16TNTES BaS ¢mTpémouy, dtav BEAoupe va& Urohoyigou-
pe Bva &Bpoiopa, V& K&VoUpE GUTIKATEoTaoT OowvbnToTe Kai dTroicvdi.
L]
TroTe Spwv BEAoupe pé TS dBpoioud Tous. “ETar Y.

(+%)+(+%)+(—%)+(+%)+en=
DD (-

11

|
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=(+2)+ (+2)+ (+2) ¥ (=) + (~z) -

(15 F(48) -+ (4-2) (—66) + (—84)
= 2 4 2

M 150\ _ (+25) + (=150) 125
—(+ﬁ)+(—ﬁ)—‘_“ﬁf—ﬂ—“T§
"Errions elven gavepd ém1 yid k&fe pntd &pifpd x Exoupe

kel f) lodTnTa alTh pas Aéer 611 16 0 elvan &A1 «oUBéTepor oTotyeio TS
Trpooficews.

1.6. |"Av Biveton Bvag pnTds GpiBpds, Y. © +%, Pploketon mévTo-

I Ve : £h, ¢ 20 Ee
Te Evas GAAos pnTos apifuds, TroU Exel pé Tov + 3 &Bpoioua pndév.AdTds

2 2
(*?)+(—?)=Q
: i = 2
kai AéyeTan @vtifetog ToU - = -

Mevikd, y1&kdBe pnTé &pifud k ¥ ) Pploketon wdvtoTs 6 «&vTifeTds» Tou &
oTroios oTuEIOVETON WE —K Kal elvon TéTolos, OTE

[ x+E0=0

*Eto1 étav ypdgoupe, —k évvooupe &TTAGS TO pnTd &piBud ol elven dv-
TifeTos TOU Kk, SnAadn Tou &mwoTeAsiTan &md TS 1810 KAGoua pé dvTifeTo
Tpdonuo, T.X.

_ (R 5 yal 2
(+3)=3, {(-4)2+3
KotahaPaivoupe Tdopa &11, btav napiotavovps Eva pntod apbpd pé 16
ypappe k, avtd 6 onpaiver 6t 6 k eivar Oetikog kai 6 —k givar apvnu-
5

kb yrati, 6treos eidape, pmopel v elvan k=— —; kai —k = +—7—.

elven & — —%—, yiaeri

‘Adaipeon pnT@v apiOudv.

1.7. ['H Biagopd SUo pnrév dpifudv k kai A Exel TévToTe vonua,
yiori SpigeTeon (Sroos kai 1) Siapopd SUo dkepadwy dpiBudv) dmd Thv lodrnTa

12
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BnA. né va dpapésovps and té pntd k 16 pntd h, mposBitovps otév k
tov avribeto tob A. "ETor .y ’é)(oqu'

(+3)-(-3)-(3) ()3
(+1)-(+ )=+ )+ (~4) - =-
(-1)-(3)=(-3)+(-3)=-3
G ) I b R GRS

"AAyeBpiké aBpoiopara.

f_1.8. ZThv §1.5 pdbaue ds UmroroyileTon Eva &Bpoioua pnTddv &pib-
uédv ué TeplocoTepous &md SUo TpocBeTéous, &TTws .Y, T

(1)1 () (D)D) e

3’ tva TéToo &fpoiouc TapoAsiToupe T& cUpPora -+ Tfis Tpooté-
osws xal TO yphooupe Mo &TAK
11 1
g Fgsd

"Orav Eyouue mid osipd &mmd Tpoohioes kal &paipéoels pnTaY &piauddv,
Méue 6T Exoupe Eva alyePpiko Gbporopa pnTdY &piBudv. “Eva dhyePpixo
&Bpotoua elven Y. TO

3 1 5 7
(-3)+(-3)-( ) (+ 1)
*Ere1dn) 1 dgaipeon prTol &pifuol looSuvopel pé mpdobean ToU &-

vriféTou Tou, kéBe GAyePpikd &Bpoioua yphgeTan pé TN uopen Evds &-
Thou &BpoicuaTos. “Etol, 16 Tapamdvew &Bpoioua ypageTan:

(D)D) (o
=(——§-)+(—%)+(—%)+(+%)+(+6)=

5 2

3 1 5 7 18 ¢ 820 2wl Sloglis
=gy 3 Tt IRt Y e T T
13
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BAémroupe nAadn T o’ fva dAyePpikd &Bpoloua prropolpe vé& Tapahel-
Toue Tis TropevBéoels TGV Epwv Tou dkoloulidvtas Tous EEfis kavdves:
#"Orav prpostd and pia mapévieon drapyer 16 onpeio + tijg npociccng,
ypapouvpe tév Bpo Brwg siven (pé 16 IS0 mpéoNpo).
©"Orav prpootd amd pia mapivleon dnapyer 16 enpeio — tijg Gpumpéccng,
Ypapovpe tov dpo pé avtibeto mpoonpo.
"As Becopriooupe Thpa Eva GhyeBpikd &potoua, ToU of Spot Tou (4 pe-
pixoi &md Tous Spous Tou) elven érrions &bpoiouara, K. TS

. 5 1 37
(o0 1) (34 )+ (- -).

‘H Tepimraoon adth dvéyeton oThv Trponyoluevn, &v dvTikaTOOTN-
goVuE ToUs Gpous péoa of k&be TropévBeon pé To &bBpoiopd Tous. ’Emeidn

5 ; o G P & ; 3 D
Sueos Vo dpolopaTa, Tou Exouv &vTifeTous dpous( &ras X Ta+ =7+

2
1 A 1 ERE 3 ¢ = . :
— 2 *o —5 + 77— 'y ), elven &utifetor dpiBuoi, pmopolue Té v&
Topadeiyouue Tp@Ta Tis TrapevBicels dkoloubhvTas Tovs iBious kavdues,
Snhadn
* "Otav pnpootd ané pua rapévleon dnapyel 6 onueio + tijg npocbicewmg,
Ypagovpe toig dpovg tiig mapevliceng drwg givar (pé 16 1o mpoomuo).
© "Otav prpostd and pua nopévieon dnapye w6 onpelo — tijg apuIpicemg,
Ypagovpe toig dpovg tijg mapevlictmg pé aviibeta mpoonpa.
"ETo1 X, T mopamdvw &Bpoiopa ypdgeTal:

1 5 1 3 if
() (3 e 4)efe-d-3)-

i 1 302y
il e e okl e
g 18y % 10 28 1 B & ¥ 2 1
TRFNF T AT T E TS T e T2

Mé& T& dAyePpikd &Opoiopara xprowomololue ToAMEs gopés, &uTi
yi& Tapavbéoes, dykihes [ ] 1 &ywioTpa { ). Zuvhfes, Eval &AyePpikd
&Bporoua A (16 dmroio elvan Spos k&mrotou Aoy dhyeBpikol dfpoicuaTos)
TO PBalovpe péoa o &ykUAes, STov TrEPIEXEL ToVAay1oToV pid Tropévheon
Kad 16 Pédoupe péoa of &ykioTpa, STav TepIéEl TOUAGYITTOV Wi &ykUAT.

Mpégoupe .. . [_3_(% & 1)}_(—2 +:1;‘)
(+3)-[- () o+ (3-9)

WnpiomonBnke amoé 1o votirouto EknmaibeuTikrg MoAmkrg
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%t fva TéTol0 GAYEPpikd &Bpoioua pTropolUpe v& TapahelToupe Tis dyki-
Aes 1) T& &yxioTpa EpapudlovTas kdbe opd ToUs iBlous kavoves, pé Tous
omrolous TrapadeiTToupe Tis TapevBéces.

W NMAPAAEIrMATA — EQAPMOTEZ

2

Auon. 'Emadn of k&le &Bpoiopa propolue va dvtipetabécouue Tous Spous Tov kai
vé dutikataoTooupe Opiopévous ué T &Bpoiopd Tous M lodTnTa ypdgeton Bra-
Soy k&

(-3)+ o+ (+5)+x=0, (- 5 -5 +5)+x=0,

(- 2)+am0

10
kai ouvenrds & X elvan &utifetos ToU — o — =3, 8nAadf) elvan x = 45

i)
|, Na ppedei 6 appoc x otijv isonta (— —) +X+(—4)+(+ %)=0

2. Na drodloynioBel pé 2 tpomovg 10 Gdporopa

8 1 5 1
R St o= [ (e ]
Adon. o) Mmopolue TpiTa of ké&be TapévBeon vd dvTikaTaoTigoupe Tols Spous
s wé 76 &Bpoiond Tous. *Emeid elvan
8 1 8 6 1

N0E SO T AT B THRY Tt s ey e P B T

w
—
—
N
—
—_
—

5 11 2 11 18
8& Exoupe A =-7+(7l)—(T = —3—-) = S e il

B) MopoUpe vé& Topaheiyoupe &md Thv dpyn THv &ykUAn kai Tis Topevioers,
OmoTE

8 i 1 8 1

A=—T—— +2- 5 - +(4——):—7—~ gty )
8
3

w
w
LJI w
<|4
>
|
W =
|

2
3

—

116 | 9 [-47 |® 3 :ﬂﬂ w]s| [3
I R = rE 1 T

10, 12|14 2 s | | lels] ]

158 13 4 0 LSJI |7 4] |12

g L

10 Glpowspa tdv ambudy, mod Ppickoviar of kabe ypappn tov, kabe oriin tov
kai k@be Sraydvid tov elvan 16 i6o. Et¢ éndpeva oxfpate Exovps payik TeTpd-
yova mod aoffotnkavy opopiva otoryeia toug. Mnmopelte va 1 copminpaOoETE;
Adbon. ‘H cupmifipwon ylvetar elxoAa, yiati of xdbe TeTpéywvo Bivovtan dAa T&
oTotyela &S TouddytoTov ypauufis fj oThAns fi Siaywviou kal cuvemds Eépouue
T6 &Bporopd Tous.

15
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® AEKHZIEIZ

1. Towei &mwd Tous TapakdTw pnrols elvan foor;

-2 8 4 2 6 —15 4 —6 -3
i WA AL T W T = L I

2. N& Tpéyete T& TapoxdTw OXETIKE KAGouaTa of foa pé BeTikd TapovopaoTh:

(= il 2 .
-5 ' —3 " -5 T _5§
3. N& opioere Tov x E101, doTe vk &Anfedouv of igdTnTes:

X 5 —X 3 X —4
VT 7 P31 NIt

4. N& Ppeite BUo o oyeTik& kKAGouaTa yi& kabéva &md T& Topak&Tw OYETIKS

KAdopaTa:
3 14 =% g s
i Gl A
5. N& Umohoyiotolv Té& &fpoifopara:
a) () -E T} B 8+ (+3) ¥) (40 + (=2
2 1 3
8) (+11) + (+9) 9 (-5)+(+ 5) ™-2+(-=3)
3 5 1 2 5
o(-15)+(2g) we+(=) 34 +(25)
6. N& Utohoyiorel & x = a+-B, &v
@) a=-5 B=+7 B) o= +3, pif% y) a=15 B=-15.

7. N& Umohoyiotolv 1& &fpoiopara:
@) (=2) + (—13) + (+8) + (=T) + (+14)

2 4 1 5 3

L D o e L B G B e S B e
Y) —2+4-3-8+11+15-23—1
1 1 1
8) —1 _5-~2+3T2 B % —13
8, N& UmodoyioTel & X = at-P+y+56 yid

Qa=-2, P=-3 y=+13 8&5=-3

3 5

) =4, ﬁ:lT, y:—ZT, 5=56
9. N& Bpeite ToUs pnrols &pifiwols x xai y, moU EmaAnBelouv Tis fodTnTes:

) D+ (M+(-25+x=0 p) (-13,25 + 575 + (—4,8)+y =0

10 Né& Ppeite & Earydpeva:
o) (2-3+5)+(-8+7) B) (-2+7+11)+(-2-7)4(-3+8)

11 N& EhéyBere pé Péon Tév Spops Tis dpaiptoews pnTév dpiBpdy  &v {oyvouy
ol TrapakdTw igdTNTES.

16
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@ (B)-+D=-T P +8A-H=11 ) (+)A+8) =~

12. N& UmoloyloeTe Tis Siagopés:
o) (+8)— (-'-7) B 83 Y) (+15)-(-12)

O (——)-(+1% ) & —1—(~1 %) on) (375 - %)

13. N& Umohoyloete Tév x = a—P y1&
1 2 1
o) a=-2, P=—7g" B) a=+5 B=-7T vy)a=-33, E=]T§
14, N& Bydrere Tis TapevBioes kal petd vk Umoloyicete T& dbpoigparta:
&) (=5) + (- — (+)-(-D + -1 = (-13)
PN — 8 + (3)+ T — (3= (1)

15. N& UmrohoyioTel & x = a—P—y+5, &v

o) a=-5, p=-12, Yy=+1, §=-3
5 3 ]
B) a= 5 p=0,6, y=—1—4—, 8=—2—9—

16. N& UmohoyioTouv T& Tapak&rw dAysPpikd &BpoiouaTa pé Slo Tpdmous:a) v-
TikafhoTdovTas, Tols dpous of k&Be Tapévleon wé Evav &pibud B) Pydlovtas amd
ThHv dpxn Tis Tapevbioes.

a) —=3—(8-7)— (-12+11)—(5+2)

B) 3—[—2— (B+2)]-12— (8-3)

¥) 7—(—8+3) —[-5- (10-13)-3]-1

8) —~(~3+1) (=5 4 (34 T) —[-3-(-T4+ 1)]}-(85)

o=+ +(=3) = F+(-5) - [-F- (= Do
NoAAanmhaciacpués pnriv apiBuiv.

Té ywépevo pnTédv &piBudv opileton (8mes kad TS ywdpevo
TAV KA

opdTwv) pé Tov Efis kavdva:

Té ywvopevo pntidv aplBudv lvar pntog apiBpog, mob Exel aplb-
pntf 0 yivopevo tdv aplbuntdv tovg kai mapovouustn 0
YIvopevo v TOPOVOUAGTOV TOUS.

"Evor .y,

(+3)- (-$)= L5340

b
55 ab b

> (-3)- PP L3

(+ (-2 e (el ET e et STy 4

= s o S =

T ED 90 =T
KatoAaPaivoupe Aortrov mrait 811, v Exovpe &pﬂo nhijfog apvnukdv no-

17
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paybvrov, 16 Tivépevo slvan Oetikds apibpéc, 2vd, v Exovpe meptd mhij-
Bog apvnuikdyv rapayéviov, 1o Twopevo givar dpynrikog apiOpoc.

D 2

"As Bewpricoupe TWpa TOUS prToUs dpifuols k = - 5 A=— 5

IR R ; AR
p==5 xaf & Umodoyloouus T& ydpeva:

(s 33 (-3 B
(BN 8-

Zuykplvovtes Té ywépeva aiTé PAémoupe &T1 oTév ToAAaTAGOI-
oud TV pnTéV &pifudiy loyUouv of iBidTnTes :

—
i K.A=A.k (GvripetaBenixn)
| (KMp = x(Ap)

| (TtpocetuipioTiki) i

Oi 8Uo alrrég i816TnTeS UBS gmiTpéouy, Stav Béouue vé UtroAoyicouue
fva ywopevo, vk KAVoupE UTIkaTdoTaOT SowvdnToTE Kai omrolwvdnTo-
Te Spowov BEAoupe pé T Ywopevd Tous. *Etal Y.

(-3 )a(-3-2) -
(3 3 2ol 3)

5 (+§)_(:I) B —')(—3)=(¢ 3 )(_ 24 )= 72 3

3y i ke el @ aie b

“As Umrohoylooupe dkéun T4 ywouevo k(A+-p) ked T6 &Bpoioua KA - Kp.
*Exoune

18
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BAtroupe BnAadn &mi ioyxle ) lodTnTa
MO =w T wo |
f) omola pds Aéet 6T1 oTéV TTOMaTAaCIoopS TV PTGV &dpbudy loyUe 1)

impeprenikn idiotnte s Tpds TV Tpooeon.
*Akdun, slvan gavepd 811 yid kdBe pnTd &p1Bud Kk Eyoupe

fx:l=x ‘
S
kad &mo Ty lodtnTa adTh kaTahaPaivoupe &1 T6 1 elvan «oUbéTepor oTot-

Xelo TOU TTOAAXTTAGCIUTUOU.

—y 2
1.10. | *Av Biveton Evas pnTos &pifuds, Y. & + 3 PplokeTon Trév-
2

ToTe Evas &AAOs prTOs &pibuds, ToU Eyel ué TOV - — ywodpevo ioo pé 1.
P P X 3 it

() D)

ia , x 2
kal AéyeTan dvrioTpogog ToU + —.

3
Mevikd yid kdBe pnTo &pi1Bud k#0 Pploketcan mavtote 6 dvTioTpogds Tov,
& &moios elven va Spodomupo  OXETIKO KAdop pé GuecTpapuévous Tous

AUTds elvan & +—3—, Yot

& : 1 . i
Spous Tou kai omueidveTan — . “Exoupe Aormov mavToTe
K

) Biok ihred 40K b FORPRIR
Etol m.y. &v k= —=> & ermT(— =— —, kal &v k= 4 L TOTE
1

Ly )

K
Alaipeon pnrtv apibpav.
SRR :"Au Eyoupe BUo pnTols dpiBuols k ked A, mou A # 0, dvopd-

! 12 VAL e e (e e .
Loupe Tnhiko Tou k 81& Tou A TOV &pifud K - X TV GTTOI0 OT)UEICOVOUNE

A

€. 1] 2 *Eto1 Exoupe Thv lodTnTa
r WG Sl
|
l 1 il i TJ

19
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| &mola pds Ader 811 T va Ppolpe 6 nnhiko tol pntol k pé 6 pnié A,
rollanhaci@lovpe tov k pé tov dvriotpopo tob A. “ETol .y, Exouue

(D (D) (D
(+3) (- D--

(-3): (D)%
) e

Mapatnpotue 611 16 nnkiko dpdonpov pntév aplpdv elvon Betikdg
pntog apiBpig, évid 16 nmhiko Etepbonpov pntdv elval apvntikég pntéc.

Té mnAike TV pnTév &piBudv k = % kol A= 4 -% ypageTan, G-

Tres elmrape, kol %. *Exoupe Aoitrdv
3

DD (D) -t

4

Té mpédTo péhos Tiis lodtnTas alts elvan éva ebvBero oxeTikd KALG-
opa kai, &trws PAéTroupe, UtrodoyileTon pé ToV 1810 kavdva Trou pdbape yidk
amAd kAdopaTa.

(8]

"Ap1OunTikég MapacTaoeis.

[11-;- k} "Otav Aépe «apfpnniki| napaotacny, évvooUue & EkQpaon
1) omola BnAcver & cepd mpdfewv peralU pnTdv &piBudv. Tértoles éx-
¢pboeis elven .. oi

(- 3) o cm—3,

(3 26-4)-1(-)+-1)

“Av ot md dpiBunTikn TapdoTaon ékTehéooupe Tis TpaEes ToU elvar on-

MEICUEVES, KOTOAT)YOULE @ Evav dpiBud, & &troios AéyeTon tipf Ths &piBun-

TiIkf}s TapaoTdoews. & va PpoUpe TAV Tiuh wds &pifunTikfis TapaoTa-

oews, dkohovBoUpe & Opiopévn oeipd (TTpoTepanoTnTa) oThV EKTEAEOT

TV Tpaewy ToU elvan onpeiwpéves. ‘H ospd avtn elven 1) EEfs:

a) "Av W apibpunnki napactacn Exer napevbioeig (i) aykores 1| Gykiatpa),
Kavoope mpdta tig npaleig peéca o avtic,

20
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B) ‘Extelofpue tovg morianiacracpois and dprotepa mpdc ta delid xai perd
tic dwmpéoerg, mod sivar onuermpivec.

y) Téhog, Ektelobpe tic mpoclicers kaui apaipécers, mov Epgavilovim, xai
navtote Gnd 1@ aprotepd mpoc ta Helid.

Elven gavepd 6T kai oTis wpdateis, ToU kavouue péoa of pid Tapévbeon, &

ToAamAaciaopds kad f Biaipeon 6& TponyoUvTar &méd Trv Trpdofeon

kai TV dgpaipeon. “Etol m.x. Exoupe

(-5 )cD+i6: (D5 = (—5) D+ (D=5 =
154 abosesil s iRy
5 5 5

WMAPAAEITMATA — EQAPMOTEZ

2 L]
1. "Av elvar a=+ =3 p=—2,v=— 7o va fpeBoiiv ta ESayopeva
a-B, a.v, B.v, a+B, a+ty, B+y, a@B+v), ab+ay, a+p.y, @+Pa+y)
kai va éEetaclel dv ioyxlouv oi 600 icotnteg

M) a.B+y)=(a.p)+(@.7)
(ID) a+(B.y)=(@+BNa+7)

AdGon.

o 2o

er=(s 3)(-3)=- 10
By=-2(-=2)=+ ¢

atp=(+ =) +c0=(+ ) +(-5)=- 3
(s DD (R4
prvecn (<) =(~2) H(-3)= -4
(e )~ F) - 3

al
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)1
Hw)=(-B) +(-®) =%

rom=(+2) +(+ )= L+ 31
'Amé auTés PAémoupe ST a(B+y) = af+ay Bnhaby loyle i (I) woU Ekppdde
TV émpeproTikn [B16TNTY, fi Omes Aépe kaAUTepa, Ekppdler 6TI & TOAAXTIA fouds
tmipepifer THv mpdabeon.

BAémoupe dxopn 811 a4 (B.y) # (a+PB) (a+Y), BnArabh &1 Bév foyxver 1 (I1). ‘H
(I Spws mpokUTTal &o TrV (1) &v dAA&Eouue petafU Tous T& onueia + kaf .
AUTS onuaiver 811 1 -rrpocrescn Bév émuepli;ﬂ TOV Tro?\?\av]\ucnacruo

4
@+p) (at+y)=\ = 7 )

4

7)

ooy (-

"Amd TRy éfuu.epmrun] iwmre a+y)=ap+ay kerohoPaivoupe 6t ioydovy ol igo-
mreg af+ay+ad=a(f+y+95) —aff +ay—ad=—a(p—y +8)
Xpnowonowdvtag tig icotnreg avtég (ol dmoieg tkepalovy bn, dv ¢ Eva Ebpolopa 11-
vopévov dndpyer kowvog napayovtag, abtog ypagetar EEm and ma napévleon) va Ppeize
ta éEayopeva:

21.13 TR . ST
D217 4 21, s irs s
3 3 3
D -2 5+ — — .1

Adon.1) 21.7 4 21.13 =21(7+13) = 21.20 = 420

3 3 3 4 3 1 3 3 4 1
L vEn i o 2 T'?:T(?_?Jf_s):
_ 3 34413
ST mE g i
3 3
my — —(.5+% 7—T.u=—%(sﬁ7+11)=- harg e 133

e 4
1. Na@ drohoyrotoly ta aBpoiopata :

A=1424+3+4...+87, B=1+243+...4999, =1+4+243+...4v
Adon.Xpnowomoidvtas THY duTiueTafeTikn i51dTnTa, umopolue v& ypdyoupe
dxdpun A =87-+...4+34+2+1 kai TOTE mwpooBéToupe kaTd WEAn Tis BUo iodTnTes

A= 14 2k 34 2. + 86 + 87
A=874+86+85+ ....... + 241
2A=88+88 +88 + ....... + 88 + 88
Z16 BeUtepo péos Exoups 87 mpoofetious foous ué 88 kal guvemdds
87.88
2A =87.88, ©&nAadniy A= T 3828
“Av tpyaoBolue pé Tov 1810 dxpiPdds Tpémo, Pplokoups
999.1000
B ==, = 999.500 = 499500, l"="(L;Q
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@ AIKHZIEIZ

ay

7
17.

18.

N& Bpeite "rér- yl\;éuevcx .
a) (-5). (=3) B) (+7) - (+12) Y) (5 (+3)

8) (+8) (~10) e)(—%).(+%) uw)(_—;_),(__g)

Né& UmoAoyioTel & x = 2a—3p &v

7
Q) a=-2, P=+13 B) a=-6, ﬁ:—-rz 7)0‘:—%, ﬂ:l%-

19. N& UmohoyiceTe T& mapakdTw ywopeva ué SUo TpdTrous

20.

21.

23.

24,

25.

@) (<T+8+3).D)  B) 5 (12-8-6+4) v (-1+5 — <) (—2)

8) (—8+3) . (=5+7) 2 (—s+ —; = u,a)( -2 W_;)
Né& UmroloyioTel fi Tiun T&Y TapaoTaTEwWY:
a) (=5 + 3-2) (-3)+6 B (+3) 5+ -2 (-D
1 1 3 (A
Y) () . [3-(-T+5)] o (-4+5-5)(8+5+13)

0 (5-35) co+2

N& Umohoyioete T& TapakdTw yivéusva

o} (=2) . (+3) D ﬁ)(“‘é‘)(‘%)'(‘%)

N(-35) -(+ %) - (-F) e

2. N& Umohoyicete 76 X = apys, &v

@ a=-2 p=—g Y= 5=l B o=—a, p=1, y=2, 5=—3
Né& Umohoyloete ThyTiph Tév TapacTéoewy:
)20 pa(-2)(5)] ev
Né& Omohayrorsdid, mmd 1y mapaotégeaw:
&) [ B-5+@-3)] (6-4)
o (-3l 3) -3 1)
Y) (-3) . (7+6——§) =1, (4-%)(7— _%) =i
Né& Ppelte T& TnhiKa:
) 12+ P 12D (1D » (-5
8) (+ %) 1 (+2) s)(+ l_sl) : ( —%) o1) (-0.2) : (+0,4)
23
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26, Mé Epappoyn ToU dpiopol Tijs Siaipéoews v EhéyEete Trv SpBéTnTa 1dv looThTwu:
42 7 4 7 12
@) (~15) : (=5) =3 ﬁ)(‘_s")'ﬁ=—12 y)—3—.(——9—)=—7

27."YmohoyioTe Tév x = a : B, v

o) a=-144, PB=+6 P) c:=-l—7—2, B=—4 y)a=-25 p=-05

28. N& UmohoyioTouv pé Blo Tpdmous T& TrnAika:
o) (12 + 6 —15) : (-2) B) (7,7 +077—77): (0,7)

7)(—% +—172):(-~;—) a)(g___i_-__g_);%

29. N& UmodoyioTolv T& TnAika

a) [60 . (—8) . (—12)] : (=3) B)[(=3).5.(6).(=TN]: (-1
D ($ -4 1)E-3) o (- 5 D)D)

30. N& BpeBouv T& EEaydpeva:

o) 45—19 + 3.6 or) 12.48-36:3

B) 45 — (19 + 3.6) 0 12.(48-36:3)
Y) (45—-19) + 3.6 n (12.48)—(36:3)
) 45— (19+3).6 ) 12 .[(48-36):3]
e (45-19+3).6 ) [12.(48-36)]:3

31. N& éktedeoToiv of mpdéers:
a) —(8-5) —{—2 + [-3 — (12-10)-5]-3 } — (=7+2-1)
B) (—8+1). (-3)—7. (-5+1-3)-12

(o Y KR O
O (-7 +3) ¢ -(-2)
il sl (o v SRl

32. N& Ppeite & Eaydpeva:

1 2 1 1
ity a {eils H-cn)
& 51 B) R
g gectng =iy
4 1 3 1 3 2 4 2
)(?+—3) REOTIAN I 2 AT (3+1
i e o s o ol R S
5 3 3 (6‘T)'T -3

33, Zuumhnp&oTe Tév TapakdTw Tivaka kal v& ouykpivete T& &motebopoaTa oTls
Tpels TeAeuTales oTiAss:
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@ } p Y | ef | ey |eptay | oBty | a(B+Y)
= % _% <2qlos 1 _L;_ 1
3
=6 2> 4
SR
rosh e
s ] I
S =
‘ B | U

34. N& Ppefel f| Tiuf) TV TapaoTdoewy:
a) 2a—3B—-5 , & a=-1, p=-=2

B) 2P (a+)-5,

2 2 1
N EtgE-3). Ao g
x—Pp (x+2p)
5 i £ 1 o
) &P G+ 28) i o
2 1
35."Av a= P e e —% &= & tmavAnbeloTe Tl To-

pak&Tw fodTnTes:
&) a:p=(a.y): (B.Y)
B) (c+BP+Y):8=(a:8)+ (B:8) + (y:8)
Y) @B :y=(:y).p
8) o (P . =& By Y.
36.
o Tis Tipés TV TapaoTdoEwy:
o) 5.(=3) + 5.(-17) By -8.3-8.4 Y) =12 (=3)-12 (-7)

AiGrain oté ocovoho Q.

XpnawomorfjoTe TV 1816TNTE 0P+ ay=a(B+ ¥), Y1& vé Bpeite pé oUvTouo Tpd-

1.13.| "Av Exouue 8lUo brmrolousdrmoTe pnTols &pifpols o xai B Tou
7 Siagopd Tous a—P elvan Getikds SpiBuds, ToTE Adpe 6T1 6 a civar peyadv-
tepogand w6 P £ 116 B elvar pikpdrepog amd tov a kad ypdpoupe dvTioTory

a>p  fi

p<a

Oi 8Uo alTés oytoeis Aéyovtal aviedtntes kal T4 oopfora > kal < Aé-

yovtan oUuPora dvisbtnras. “Etor .. elven

+ —2 > =2 , ywti 2—-(—2)=—|— 5
-
—1>-2,

3 1 : 3
+‘E>+'§r Y10m+‘4ﬁ—(+

yiati —1—(=2) = —1+42 = 41 Betixds &pifuds

D=3-1-

WnepiomoBnke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrig

4 +2 =+%— OeTikds &pi1Buds

-+ 71 feTikds &pif.
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*ATrd TV doiopd ToU Sdoape, kartahaPaivouus 6Ti:
* Kafs Oetikds appos elvar peyalitepog and kabe dpvnrikd.
© Kafe Oetikog apibpog givar peyarvtepog and té6 pmotv.
@ Kafe apvnrikds apbpéc eivoar pikpotepog dmd to pnodiv.
M’ alrd dxpifdds, Stav BéAoupe v& SnAdooupe 8TI Evas prTos &pibuds
a elven BeTikds (f) dpvnTikds), ypdgoupe o> 0 () a < 0).
Ztiv A’ T&€n pdBope TGS UTTOPOUME V& TTAPOVCIATOUME ToUs &ké-
patous &piBpols Tavw of md evbsix e
“Av Becoprigoupe W& TéTola TTapouaiooT, pTTopoUpE vé duTioToly lcoupe

o - 8
3 3

t - t t +>

A A €
; 4 ) h 3 B i e gl 13
of k&Be pnTd EMBud Eva onueio TRs e "ETol Y. oTdv &piBud +.ﬁ4

dvtioToyifetan fva onueio A petagu 0 xad 1 moU PplokeTon &v ywplooupe
T0 Tufipa aUTd of Téooepa foa pépr. T Eva onueio A’ peTafl 0 kai —1
TéTol0, COoTE OA'=0A, dvtioToryileTon 16 — % “Yrrépyer Aorov Tpdtros
v& dvmioTorylooupe Shous Tols prTols &piBuols of onusic wds edBelas €
kal ToTE ) € Méyeran &Eovag TV pyrdv dmbpdv. ZThv dvtioToyia oiTh
ke &p1Buds x peyohUTepos &md Evaw dpiBud o PpiokeTon Se€idkToU o, Evéd
kébe &piBpds y pikpdTepos ToU o PplokeTon &pioTepd ToU a. Suvetrdds of
feTikol &piBuoi Ppioxovran Be§i &md T 0 kad of &pynTikol dproTepd &rd
76 0. Mé v dvmioTorkio et Padoupe ToUs pnTols dpifuols of wé& «oel-
péo BnAadt| kévoupe, raws Adpe, mé «Bidragny» ToU ouvdiou ) TéV prTEY
&p1Opédv.

'I616TNTEG TOV AvicoTHTWY.

[7771;17_.; *Ag 'n'cxpou;.\e &Uo pnTols &pifipols, T.x. a = 5 kol pi=3: 2E-
Xouue o—P = = 5—3 = 2, Beixds, doTe o > P.
"Av Trpocbécoupe kal oTols SUo Evav &AAo pnTé, T.Y. TV Y = —6,

Exoupe a+y =5+(—6) =—1 kai P+y = 3+ (—6) = —3. Taparnpolpe
Suws 6Tt —1—(—=3) = —1+3 = 2, BeTikds. ‘Emouéves €youpe kol
Ry > B4y
"Av &poipéooupe kal &md Tols SUo ToV y, Exoupe a—y = 5—(—6) =
=5+6=11 kai P—y =3—(—6) =346 =09. Maparnpolpe A &T1
11-9 = 2, fetikds. ‘Emoptveos Exoupe kai
YT Py

26

WnpiomoBnke amoé 1o votirouto EknmaibeuTikrg MoAmkrg



Fevikg, étav T& ypdupaTa op kal y méEpiotdvouv prtols &pibuols, &v
elvar o > P 84 elvon xal a+y>B+y kai a—y > B—y, EnA.

o ioTiptiandahall
“Av ota pghn g avicotntug mpoobicovpe tov b0 pnrd
apOpo 1 apaipéoovpe an’ adtd tov 6o pnro apbpo, 1 davi-
cotnta drotnpel 1 Qopd tne.

"As mdpoupe TEAM TV dvicdTnTa a>P Smou a =15 kai P =3 kai
&s moAAamAaaidooupe Tous prTols, a kai P TpdTa pé fva Betikd prTd
kai UoTepa pé Eva GpumTIKO.

"Av TrX. Tépoupe TpdTa Yy =2, éxoupe a -y =5 2=10 «a
B-y=3.-2=6. Moparnpolpe 611 a - y — Py =10 — 6 = 4, BeTixds.
‘Emropéves Exoupe kai

Sy = Py
"Av époupe Twpa Yy =—2,&xoupe oy =5+ (—2)=-10 kai P - y =
=3:(=2)=—6. Toparnpolpe ém1 ay—P-y=—=10—(—6)=
=—10 4 6 = —4, dpvnTids. ‘Emouéves Exoupe kai

- o e
levikd, dtav Té& ypdupata o,p kol y apiotdvouv pntoUs dpifuous, TOTE,
Gv o> P kai y BeTikds, B& elvankai o -y > B -y, v, v a > B kol y
apvnTikds, B elvan a -y < B - y. Anhad1)

"Av mollumhucidoovpe T4 pEAN wdg dvicdtnrag pé Eva Bemikd 1
pntod, N dvicotnra dratnpel th Qopl tng, &vd v td tolhanho- |
olacovpe pé Evav apvnTikd pneo, N avicdtnre arAaler gopd.

“As Trépoupe Twpa Tis dVIcOTNTES
3 i Kai 2> -3
Maparnpoipe 611 1) Sagopd 5—(—3) =5 + 3 = 8, BeTixds, Emopévads kal
~Hs=3,

Mevikd :

"Av td ypappote o koi ¥y nopiotdvouy pnrovg dpifuois xai
elvar a>f kai p=>vy,16te eivar Kai a>7.

Biémovpe dnAadh 61 oyéon wueyatireposy sivar peraatiki.

WNAPAAEITMATA — EQAPMOTEE

1. Na prodv of mii oeipd and to6 pkpodtepo mpods 16 peyarvtepo ol apbpoi
‘ 5

G 2
31 _T; _2v3, —'Tq —4; ]ls ) —2—
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xai va tonofetnBolv otov GEova tdv pnrdv ambpdv.

Adan.
Ol &pibpoi alTol of kAaouaTKl popen YpdgovTal :
3 4 23 SR IN NSRS
e o ol bt el il r L 3
fi dxoun, &v Tpamolv of dudvupa kAdouata (EKIT = 30),
90 24 69 20 120 45 75
T N T e T S S Wl R Y

KatohaPaivoupe Aorméy 8T dpkel Todpa vé Bratd§oune Tous dpidunTés Tous. Mmro-
poume &kdpn vé Tous ToTroBeTrigouue &t TV &py 1 oTov &Eova TGOV pnT@V dpifudv.

o120 = T24  -20 45 _75 90
alo 3]0 30\“/30 310 310 T
L -3 -2 = 3 3 2 3 i
BAémoupe Aocimov OTi — 1_3260 <= 'g% <= % = %g < %% < _;.5_ <%
A 58 <-_‘5‘_ sl _i_ <15< % <3

2. "Av a elvan Evag pnrog apdpog, ovopdalovps amokivTn Tipf tol @ tov ibo Ty
a, fiv eivan Benikog 1) pndév, kai tov avtiferd tov dv eivar apvmukos. H anolutn upn tod
a onuaw@vetay pi jaf, dnradn

la]=a , Gva>0ifa=0
|a| =—a y liva<o
.E-rcr11-r.x.s’wcn=+ %‘=+ -:2? ; _%[:_(_%)24. %'
1 1 1
()=t 4
. . - ; e 5 - 3 - i |
a) Na Ppeite tig arohvteg tipég tdv apbpdv x =+ 5 y=— s z=—1, = i
B Mé tig andluteg tipég t@v apbpdv adtdv va deiete 6n of kabe nepintwon Exouvpe-
|a+B| < |a|+[B , || =|a|.|B|
5 ( [ 5 | [ 3 3 ) 1
Avon. @) |x| =:T S|=%5 v =|- -4-| + 2.lzl=|-2l=+2 0] = o
[ 5 3 13, ;= s 3| lpoadsll T
x| + |y| = =ty e, SoE Ix4+¥|l=|2 — — | = —_ =
p) |x| ¥ +2+4 G e = | 4! |+41 y
Suvends [x+y|<[x|+|y]
! 5 1 L . 5 1 11
EX: + o=+ = + T =T:E"’w |x+ | =‘—2— + 2“ =£+T/=%1-
Zuvemds x4 w| = |x|+ @]

‘Opoiws Bpiokoupe |x+y|< x|+ |z| xal [y+w|=|y|+ | @] AnAadr ok k&-
Be mepimrwon Exoupe

[a+B| < ||+ [P
= (£ 3) (5 1) =8 ve el £)(- )
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. E‘ = 4 —182 Zuvemds |xy|=|x]||y].

8
‘Ouolws Ppioxoupe |xw| = [x||w|, |yw| = |y||w|,...., 5nhabf Exouue
mavta |af| = |a| [B].

@ AIKHEEIZ

37. N& Beifere pé tév Spropd Tiis dwnioétnras ST
2 12 2 12 2 12

—_—_ > - —_—

3 BrCT maR o ¥ 1553
38. N& Bdhete éva &wéd T& oUuPoda < kal > ot Bfon mol Umdpyouv ol Teheies
oT& TapakdTw Lelyn &pi@udv.

B R el A Y St
TR i i) B R 1 9 S 27
DN s S ] 2
o 11 D 7 T2g= 01 91
39. *Av elvar o> P kai y>0 Seifre &m ST P+y e Py
i 4 Y H Y
40. *Av elvon a> P kal y< 0, Beifre 1 Y P+y e e it
Y 3 Y

Advapn pntol apiBpol upé ékBérn daxképaio.

' 'T.1 5.] Mébaue oty TwpdTh T&En 611 Ever ywdpevo, ou SAor of Tra-
payovTés Tou elvan foor petafy Tous, TS YP&Pouue Tid oUvtopa odv SU-
vapn. "ETon .y, Exouue
BV 5YHg = B e (Blvdn (ol 5
(=2) - (=2) - (=2) - (—2) = (—2)4 TerdpTn BUvaun ToU —2.

H &wola ot Tiis Slvauns émekTeiveTan kai oToUs prToUs dpifuols.
"Av T6 ypdupa o TapioTdva fva pnTd &piBud, viooti Sovapn tob a Adye-
tar Eva yivopevo pé v mapayovies foovg pé « kei cupPokriletar a¥, SnA.

a'=a.a.0a...0
— —
vV TOpAYOVTES

‘O pnyrds dprBuds o AéyeTton Pdon Tis BUvauns kai & guaikds v ékdéTns. El-
vail gavepd 6T & exbéTng v elven ueyahTepos ) foos d&md Tév 2, yieeri, yik
V& Exoupe yiwbuevo, Trpémel vé& Exoupe TOUAGYIoTO Bud TTapdyovTss.

2uugowvoupe &T1 kabe pnté apidpé a Ba tév ypagovpe kel oav Bo-
vapn roi Exer £kOitm Yoo pé 1, SnA.

apwtn dOvapn tob a.
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*ETou m.y. €xouvpe

rncn o= (<3 (3)(-3)=

a® = aoraeee, 10 =10-10-10-10-10-10 = 1000000.

Eisik& T Beutepn Suvaun évds dpiBuol Thv Svopdboupe kol TeTpl-
yove ToU &piBuoU kai TAv TpiTn Buvapn Tou THV dvopdloupe Kai kofio
TOU &piBuol.

Maparnpolue 611 dmoiadhmoTe duvaun Tou 0 elvan ion pé 0 kot
&molabnmote SUvaun ToU 1 elvan fom pé Eva, Exoupe dnA. TavTOoTE TiS
iooTnTES:

0"=0 (ve N*) kai 1V =1 (v e N)

’Emrions, TapaTnpoupe OT1:

10t =<710 10¢= 10000
102 = 100 105 = 100000
10% = 1000 105 = 1000000

BnA. TapaTnpolue 6T1 kébe Slvoun ToU 10 eivan ion pé évav &piBud pé mpdd-
To ynoio T6 1, ToU drooubeitan &mrd Téoa undevikg, oos elvan o &kBETns.
"QoTe

10¥ = 1000...0

e —

v pundevika
1510TNTES TV Suvapewv. Advapn pé apvnTikd EkBETn.
|1_16_—] *Erreidf) 16 ywduevo BeTikédy &pifuddy elvon TréwroTe BeTikos &-
p1Bpos, k&le BUvaun BeTikou &p1Bpol 0& efvon BeTikds &pifuods, SnA.

| év @ Berikoe Tote Kai o BeTikos. ]
| 8

*As Tréapoupe Evav &punTiké &piBud Ty TV o = —3 kai d&s Umohoyiooupe
Bi&gpopes Buvduels Tou. "Exoupe i
(=33 HBP=EB3) B3 =27

EE=N =9 BH=EDBENE) ) =8l

Meviké SiamioTdovoupe &T1 of dprieg duvaperg Evoe dpvnriked apbpod
elvon Betikoi apbpoi, Evd oi meprrtég duvapelg tTov sivar apvnTikol apiBpoi.
"Qoe:

i -

o apvnrikog kai v dpriog, tote o' Bemikog,
a dpvnrikég kai v mepirtog,  totE @f GpVTTIKOG.

Tpémer v& Tpootfoupe 6T (—2)* = (=2) (-2) (-2) (=2) = 16 =24, &
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—24=—(2-2:2-2)=-16, &nA.
(-2)4 % 24

EiSik& yi& Tév &pifpsd —1 Exouue

(D=1, étav v dprios ke (—1)"=—1, &tav v TepiTTSS.

"Eror my. elvon (1) =1 xai (—1)1¥=-1.
"Av TG ypauuaTa o kai B TapioTdvouy prTous dpibpous, TOPXTTPOUME OT1:

af o = (x0) + (@raa) =aaaaa=ad
kal yevik&
o' et =(aa...q) - (@a...0)=a-d...a=a'+",
v Tapdy. W Tapdy. utv Tapdy.
BnA. 16 ywvopeve 800 duvapsmv ivog apOpoi a sivan dovapn pé paon tév
o xkai £ékBitn 16 GOporopa tdv ikberdv,
Il -_u_“—:;u"= u"*:"
"Erlons, mTapaTtnpouue Y. 6T
(@B)* = () - (aB) - (oaf) = (x'aa) - (B - P - B) = o-B?

kol yevik&

(aB)* = (aP) (oB). ..(aP) = (c'ex...&) - (B - B...B) =" - B,

v mopdy. v Tapdy. v mapdy.

BnA. 1) dbvapn tod yivopévou dbo appdy iscolitm pé 6 YIvopevo Tdv  Su-
vapewv tdv aplpdv adrdv.

oe
|
|

(e

"Etol m.y. Eyxoupe:

i ()i (-3)
(2 - 3)5=25- 35, [(_2).(%)]62(_2)5 . (_?;_)6

"Ag Tr&poupe Tpa wid Slvaun Evdg &piBpol, .x ToU 28 kai & THV Uyo-
ogoupe of wi& GAAn SUvaun. “Exouus TéTe
(232 =23 . 23 = 2343 — Q2.3
(23)5 = 28.28.23.23.23 — D343+34343 _ 25.3
levike, Exoupe
u mpoobeTéol
(OZ“)"' =ag¥Va¥-a¥...a¥ = ;Tv:.__:‘v =gtV

———————
M mapdyovTes

1
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5nA. 1) Sivapn piag ddvapng £vég apbpod a sivar ion pé dhvapn, mod Exa
Baon tov apOpé o xei Ex0itn 16 yivopevo t@v Exbetdv.

I

“As Tépoupe B1dpopes Suvapers tvds dpiBpou kad & Tis Bia1péooupE.

YExoupe Y.
28 2:2:2:2:2
= =2-2=22=253
28 2:2:
Mevikd, &v o kel ot elven Bud Suvdpers Tou o kal elvon v >p. T6TE
Exoupe
v W V-l
f"‘-\
o oo (aa...q) . (a.a...0) -
[ ol O PC . (et @)
\"-—-/ \-/
7

ZUVETTQS :

f "@raviv >, 1otesa Y ot oM TE, I

YEtol .. Exovue

0 D=2 (5 ) ofm) =

>Tis Siocnpéoels

[CIINS

y

Bév pmopoUue vd YpnolpoToifjooune TOV Trponyoupeve kavéva, yioti &

txféTns ToU SicnpeTéou Bév eivan peyodUTepos &d TOV EkBETT ToU Sioipé-
1. "Av dpws k&voupe Tis Sicnpéoels Ppiokoupe:

4% . 4% kol 4% :45

4-4-4 4-4.4 1 1
3 . 43 — == 3.45 — — —_—
S v et i o v e ey T

*Av Thpa kGvape Xprion ToU TrponyoUuevou kavova, B Ppioxape

43 . 43 — 43-3 — 40 yof 43 : 45 — 48-5 — 4-2

Té& cUuPora 4° kai 42, oUpgwva pé TéV Opiopd Tou dwaape, &év elvar Su-

vapess, yaTi Bév Exouv drépaio BeTikG EkBETN. Zupgwvoupe Suws va ypd-
oupE:

=1 ko 4%= %
Mevik& oupguvoUpe 6T1 y1d kdfe pntd a#0 8& ypagoupe: :
32
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1
e i a¥=— 1
a_ Kol oF: (veN)

“Yotepa &mo TN ouppwvia alTr) Exoupe T&vTOoTE

et ea ]

&nA. 16 tnhiko 6vé Suvapswv tod idrov apBpod civar oo pé dovapn mov &-
xeL v b Paon kai éxOtn i) drogopa tév Exbetdv,

“Etol Tr.X. EXOUpE:

2P+ (D = (2= (D ==
(-3) (-3 3 =(- 3 -
> (1) (- DI

"ExBeTikf) popdy mMOAl pikplv kai MOAU pey@Awv apibpdv.

1 1

[1.17. | Ztis feticés émoTfipes, émws oty ‘AcTpovopia, T Quoi
KATT., XPNOIMOTTOIOULE Uepikés gopés &piBuols TTOAU peydhous | TroAU
pikpovs, Trou elven BUokoAo v& ypagTouv kai va SiaPooTolv kal TToAU
TEPITTOTEPO V& Yivouv Trpddeis W arous. Tous &pifuoUs cliTous pmropou-
pe v& ToUs yp&goupe ouvTopa pé T PonBeix Tdv Suvapewv Tou 10, oi
otroies eUkoha Umrohoyifovtan. TMaparnpolue 6T :

1
| e L8 g il ver
100 = 10O 193 = 10 =01
1
- o =
102 = 100 10 10° =001
10® = 1000 1073 = = = 0,001
108
104 = 10000 10:4= % = 0,0001
10¥ = 1000...0 105Y= . = 0,0000...1
e o™
v undevika v pndevika

Supgeovolpe Aotdy Tols oAU peydous fj oAU pikpous dpifipous va
ToUs ypAQoUpE odv ywopevo fvds pnTol o, TroU TepiéxeTar peTafy Tou |
kai ToU 10, kol pids Suvapns Tou 10, SnAad va ToUs ypdpouue oTT) LopPT

o 0 1)

3
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—

"Eton .x. Exoupe:
0,000000000000001 = 10-15
0,000000000000007 = 7 - 0,000000000000001 =7 - 10-1%
0,0000000128 = 1,28 - 0,00000001 = 1,28 - 10-#
‘H &méoTaon s yiis &md 16 fidio, ol elver 150000000 km, ypdeeTtan
150000000 = 1,5 - 100000000 = 1,5 - 108

‘H tayUtnTa, ué THv dmola kwveitan 16 @dds elven 30000000000 em /sec kad
ypdeeron 30000000000 = 3 - 101,

‘H péla, mou Exer Eva flAekTpdvio, elven 9,109 - 10-28 gr. Mi& v& ypa-
el & ap1Bpds aUTos of BekaBike) poper), TrpéTel v& peTOKIVCOUNE TV UTTO-
BiaoToAT) Tou 28 Bfoeis &pioTepd, kol TOTE yiveTan

0,0000000000000000000000000009109

‘O &yxos, ToU Exer & Tuptfivas Evds &Ttdpov, elven Trepitrou 1038 cmd.
‘O &pifuds aUTds oTn Sexadikn Tov poper 8& ypdgeTton pé dképaio pEpos
undév koi petd TNV UmodiaoToAn 8& dxohoubouv 35 pndevikd kai TO 1.

Mé TH) popef) ol yivovton kal oyeTikd elkoha mwpheis pé TéTolous
&p1Buous. "As Umoloyigoupe Y. T ywduevo

140 - 32000000000 - 0,0000000000006 =

= (L& 105582 - 10 (62,1053 =
=44 =320 6)col{Bad 028 ~clfnas
='26,88- 10-! ="2,688.

Inueioon. AU 1) popeny xpnoiuotroritan oToUs fAekTpovikoUs U-
TTONOYIOTES Kal OF PEPIKA WIKPA (XOUTOVTEOAHLAN.

*ETol, éTav ypdgeTan oTov Tivaka ToU UtroAoyloTii évas SekaBikds
&p1Buds kai oTd Sud TEAeUTOIG TETpayWVaKIa Tou Evas dxépoios BeTikds 1

&pVYNTIKOS .Y,
2,35120

aUTd onualver 811 & &p1Buds, TToU mapoucidleTan oTdv UTroAoyiaTr, elval
& 2,35120 - 10™* = 2351200000000.

1.18.|| N& va PpoUpe TV TN wmids &pibunTikfs TapacTdosws, ToU
TrepiEXel kol Suvauels, Kavovpe mpdta tic mpateig, mol cival onpElpéveg
péca of mapevliceig (dv Omapyovv), katomy vmoloyilovpe tic duvapsig xai
téhog Ektedobpe tig dhheg mpaleig, mob civar onpewopéives kai pé 1M oEl-
pa mob eidape othiv 1.12. "Etor mr.y. Eyoups

() () (-3)-
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