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KAl TQN YMOWH®IQN TQN ANQTATQN ZXOAQN TOY
KPATOYZ

EIAIKA 3¢ ToOv Unoynolwv Sid Tag EIZAFQrIKAL EZETAIEIL TS
ANQT. EMMOPIKHE IXOAHI kai ANQT. IXOAHI BIOMHXAN-.
KON INOYAQN (¢ éunepiéyousal, éxTdg T@OV GAAWY, TG onou-
BaidTepa kartd kaipouc SoBévra MaBnuatikd dépata Katd Tag
ciocaywyikdg éfetdoeig TOV @ Gvw IXOAQON.
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KAG@HTHTOY MABHMATIK@N
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forilay PR i -
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e HROL poéh@
TON MAGHTEN TON FYMNAZIIRN , TPAKT. AYKEISN

KAl TON YNOWHODION TON ANQTATRN ZXOARN
TOY KPATOYE.

EIAIKA 8¢ tav Snobwgiwy Hia 1as tleaywyikde ThE

ANeTATHZE EMNOPIKHE TXOAHZ xat ANGTATHZ ENOAHE

BIOMHXANIKGN EnOva@n &s épneptexovea, Extos TV
?-.;)\cov,'ta enovémé':epa xara wxaipods dodevra Ma-
SnPaTIiKG OEpATC UaATA TAS flsaywyikas efeTdaels Yav
8¢ dvw EXOASN.
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EILATOTH

Mé 16 BiBAlov vobro « ALKHIEIS kAL OEQPIA AATEBPAZ,

: & - ¥ y & > . "

5 Snofoy anegasicapey va ypah@Pev,5ev EGREGONPEY VA NEVE:
[ «a L | ’ ] . . -

Becwpeyv xal Ev dxdun =g T TOEG NGAAG  KLKAoGopOLVTA

val Setikde supbddiovTa £ic THY HERETAV T®V padnTdv,dAAa

AdeAhe pEY V& napoLsIdswHEY Eig TObS O odbngiouc enovba-

y A o F i » E I
erdc Thv DEWOIAY kol Asunely e AAYEDPUG,év TauT svy-

wevipwptvay, katé pedodov kal abeTnua niiov Enaywyikov,
npaypa , ™ Snotov 2k TAC MOAVETOSC MuGV GPOVTISTRPIAKEE
neipas Exopev anoxopisel

B dva xeipas Bibriov fval KaTGAAAGTaTOV Ox1 povey Bid Tobs Bro-

Pnglous xal eriouBasTac Ths ANSTATHE EMMNOPIKHE EXOAHE,TON OETIKGN

EXOA@N TOV MAMEMIETHMIOV kol ANGT. EX. BIOMHXANIK@N ZTMOYVAEN.,
did Tods Sriclous kvEiS ExPAGN, My Gnoguyis Ths DewpnTtikis pa-

Kpugopias, dG kai Bid Tobs dpxapiovs Sropngiovs Tob NOAVTEXNEIY
vai Tov ETPATIOTIK@N EXOACN, Awdri B4 edpouy o6l els T4 mpdTa Bn-
() . 1 s \ > v ] L
pata the kataptice®s Twv BDMKEY QGKNGEWY EKAEKTOV wkai vava
OV Enaywyl KWTEPCY TpE Tov TagIvopnpevoy s TPbMoY deTe eBKONDS
va NdwvTan ai dnopiar Tev Ex TOV kAT, va 5° Euneddeews Tdv G-
nkobs'répwv BuvnDoDv va pererheowy kai Siepeuvhsowy Baddte-
(] 5, ] = [ (T - >
pov & DewpntikwTeEpa xegahaia THs Alyibpes,Ta Smoia fis
a . 4 iy
ohws 1Siaitepa Tedxn délopev Exbosel.

Aév nopareipapey évradda va BialaBopev Tas ano8eifers
al £gappoyds Tdv BewprpdTwy TS SIAIPETOTNTOS TOAGVLHOD
Tvos (%) S1a v npwTeBadpiev npos x Blovdpwy (xkad,

1 > ) - - ¥ - ‘.l Pe +
(ax +6),7a &fioenpeiwta nnAica Tis popeis (XMt a 2 (x_o.)_ﬁ-_t‘:_
- - VY e
ot T popens (X't a’):i (xf2 a®) perd mARdous Aelupbav
deunsewv,Tas agrosnye WOTOUS TALTOTNTAS ,TALTOTHTAS SN Spous.
K\e11. yTobs TOMOUS TO0 BrwvOpon 00 Nedrwves pe Enéxtas. v

L} " x
Opolws T4 snovdaioy XKEGAAICY GVaADGE®S NMAPAGTAGEDY
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gls yivOuUEVOV TAPGYOVTAV Erafivopnaapey s 10 kopins

NEOTTOEES PETR TRV TEXVOSUATWY, HE mndUy dexneEmY
NeAvpévev wal ph rpos qUTevépge\qv TV paOnTOV. Eliswans
xal svarhpaTa eisdbeEwy a ! BaBpod, B Baduch ai AV TEPOL
BaBuot peva mpobAnparav I’ qdT@V KaTdmY emAoYNs Israirepa
nposoxn E500m s T repl SuvapEwy ut EwdiTas xhaspati-
cobs Berikods kol dpvnTikods, nepl LAY whaam kAL
"Dgeirouev Evradda va Toviewpey om nqpqxo}\ouaoévrss
dyphnvos dnd 2Detias wor mhéov T& Btpata, Td Snofa £66-
Sreay xoTd TaE eldagwyikas EGETEEEIS &S TS AvordTas
Sxohds Kol xpaTobvTes TabTa GTATIETIKGS KaTd XPOVOAO"
viav, npotrivopey Eviadda T Inthpara Tabra GAAa Aeho-
piva ual dXha npos bty SnS TOV Lrodneiwv, va xaTa-
roniSEMEY abTols  KaAALTEPOV npdTd rvebua Tdv dmaiTrse-
sewv TS AvoTaTns Lxoihs , 8 nv npooplzov*w
EAr [ovres, KaTomy ToOTWY, &n o k% VMOPNEIol ETOL-
EasTal Déhoosly tbpel Eva OETiKOV Bohdnyua, Ha Tnv pe-
NeTny THS }v\gsspas TOV GDEKEVTPCOT!KOV ( eewpia + "Asxn-
€i5) DA SoxipASWHEY PEYAANY {kavonoinely B1d Thy E-

miTuxioy THS K&@&1VvOoTO ).H a s . pas TaLTNS. =

© ZoyyeageELS
KeiTAat T. APAXQBITHZ
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KEDAALION Al

OPI ZMOI

< 1 i ] o > b . 1 e 5
$1. 0PI6LOG Kal GKONOS TAS Adyebpas. Kadws # Apid-

pntiky odTw xai 1 hge&pa dexoreital nept Tl dprdpcis

Kail TRV ADGIV btu@opwv 2’ avrdv Lntnpartev xal npcbinpa-
T@Y KaTd TPOnov OR®s EDPUT‘QOV XQl YEVIK®TEPOY. H A«-:r?u
ev ™ \éeVIKEUGE,I The Gnhorolel TA LnThpdaTa Ths Apiduntikig
vai rpobinpara BLGKOADTEPT y EV NOANOIS 5& xa) davta &v oo
™, suvaTat va Aben.

Eivan &8ev 1 A}\gaﬁxpa gis wAASos Tdv Madnpanikdy Enetn
pdv sxondy Exwv var om)nortom Kal YEVIKEON ThV AbGIY @OV Lrvn-
ROT@V val npoé }.n}wnmv The ’kp\aun':w.nr; Snh. w A)"ﬁ Bpa t:s. -
vai wia Fevixn A p1dunrt \KM N onwe 6pdws Exake-
asatnn IS Hedbrovieuo e Avedyn s Apiduntikn

2 ! > . .
§'2. AM Eépmm TONoL. Mia leding, n Snova napéxen TRV TipW

€ - L] - =

Evoe dyvdsTou nosod, oTav yvwpilwyey TAC TIHAE TOV QAXWY
- . e - -

nos@v,al. Snoiar napleTavial pE YpduHOTakaReiTar ANy E-

. .
5p|u6c ronoe «Mx at  leotnTas:

E=&v, 5=ut 1‘:“'1:'; gval dhygebpixol TonoL.
§3. A)\\‘EBPIKOI Qpiapm. Getrixde ap1dudc xaretn

nds dpdpog,s &noios ewval pe;c:h.unpo: 100 pPnbevos xal EXE: En-
" nposéw Tov T Gupeiov +. 'Ap vniikde apldpdc kaleim
- - 2 ‘a ¥ e & - v . - . v e

née Gp:Bpoc,o onoios EIVal MINPOTEPOS TOL UNBEVOC XOi EXEL Ejp-

NEGadEV TOL T& Snpsiov =

mx. o apidpoi +12 , ¢ ,+ 3,5 aval detikol Gpi1duol

ojrolw .

(] ¥
oi dpidpor -3 , - , = 4,75 givar GpvnTiKol Gpidol.
L] L) - - - b4 - -
To sbvohoy TdV deTikav xal ApvnTik@V apidudv xalcbvral
. E ) Y .
o)\\‘sﬁapiuo\ dpi1Bpuol n ExeETIKOL Splaum.

84, ‘0 i1 oen ol )\E.‘gc\"ra\ fc N nepIssOTEROL dp1dpot Smav

Exouv 1 adtd enpeiov Kol ETE o) 6w puo:r orav ixoov Sa-
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gopa enpeia EpNpPOGTEV T®V.

. ; 4 5 ;
mx. ol apiducr +t5 ,+g3 ,* 0,25 elval OpoGnpol,
[ < s ¥
duciws ol » =gy A 58 givar  6upoényol,
- 3 1 3
o o -5, +4 ,=\34 ,*T ,-5 Ova ETepoenuoL

5. AnoAvTOoC TI M. A ndruToe Trpn Shyebpriked &
P YESP

pdueh wareitar alres ooros & deiDpbe detiumde hapBavopevos
Bnn- & Gpidpde tic ApiBuntikic , & npowbnTwv oTav naparelo-
pev T enpeiov Tob Sodévies AAyebpixed dp1Bpod.

U GndAuTos Tiph Tob +7 evan 6 7 » bE dnoiuTos Tipn 70b =7
dvar naliv & 7. H dndavtos Tk Tod #12 givan & 12

Aid v& nopacTHE@HEY TEY GNOAUTOV Tipny Aagebprkod Tivos a-
pdpod a ,BéTopev adTdv ueToll 500 kaTakopbEWY Xapaydy,
obtw: fal=a, |-B)l=6, |112]=12. Ws dnoroves T Tob

>, . . . e 1 € - [ ¥ - I
pndevos Aapbavetar 16 un&év, 0 onoiov bev Exer GNUEIOY ol=o.

$6. ANy ebpiuot dpiduci T601, Avicor, GVTIDETOL , GYTIGTPOGOL.

§7.

Te o1 Aégovian Blo Sayebpixo dprduct Srav Exovy THY abThy d-
noNUTOV TIHAV kal To (070 éppeicy. x ~8=-6, +9=+9 Evo -6F+6.
Kard taota n ieotne a=B &niol ot o Sbo Aayebpixoi &p1duol
o ol & Ixouy Thv alTAv dndAoTov Tiphv kai 1O adro enpeiov.
Avisot Aegovrai Edo drygebpixor Spidpci Edv Slagépooy -
e xaTS ThY GNOALTOY TIHAV QbT@V, BiTE KATG 6 enpeiov, i xai k-
& Thv dndhorov TipAy xkai xotd 1o enpEiov. Tx. o1 aplapo{ +8 wai
#15 oo dvicon Deabrws o apdpol +8 xai =8 kadws xai +12

" ¥ ”
xal =5 ewvor avisol

$&AVTideTor heygovia 6Uo Aryebpixol dpidpoi, oTay ExooY

" » 9 ) " ] ' = - € 9 (]
tév adTiv Gndhotov Ty Kol Sidgopa enpeia. Mx. o apidpoi

' 3 5.ty ‘ 8 3
+7 ual =7 eivar Gvridetol kadws xai of dp1duol '% vai + 3% ei-
var Svrideror. To adtd svubailvel pe 1008 &p\BuOL',C. +a xal =a.
Inp. 10 ngebpiuey alperspa Buo dvndetov dp1dpdv lachran pé v pnbev, @s
34 (boper xatwripw. 08w (+7)+(~7)=o0.

§9.Av TieTp 0@ 014 hégovran Sbo dhyebpixoi dpidpoi Sravwd

Wnepromotr|Onke amé To lvotirouto Ekmaibeutikng MoNmikrig
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gwopwov adTdv IGODTQI l-'" Y povadd 1. Mx of aplapm (*’?)
2x5 34
5x2 2

wal (+'-) elven uvns‘rpocpol xadom : (+—)x( 2)=
a
ws axé—l =a =1 8pa ol &piduol o xal .;_ elvar GvTisTposaL,

Dpul

NPCEIOETIZ” AATEBPIKQN APIOMON

— e

§10. Aw vd. npoaSedwpev &vo'n nepIEoTEPOLS dryebpolkove dpid-

pouc ouoahpouc 0 a'raposnpous np:—:ncl va e.xcopav on’ oq;w Foug
xaTwd xavovas n Sprepods,
Ha ; i H5te ) 5 z
L. 76 adpoiepa Sdo alyebprudy p1dBudy OMHCBY.U@Y Elval &g
kd ] > LA € e - £ a9 L] ] I3
aryebpivoe dpdiioe, & Snofog Exer de Andhoro: TIUNY To a-
PrOuntikdy adpoispa rav Anohdrwov TIHOV Tdv Sdo Sodevrwv
£l 5. i < 4 = N 1 il o ' ' Pl
ApOUBY “xal B enpeioy T Koivdy Gnpziov Tav Sdo Tolrwv dmid-
p®V.
. a3pospa Blo dAhyeBorkdy do1dudy Ete oEhpwWY eivar eis
m ¥ebp P poshy
a)\gzﬁpmoc upl‘Bpoc s ononos Exel ©s GndAcTOV TIRYY THY d-
PWOUNTIKNY Siagopay @Y GroAbTwY TIRAY T@Y SV TobTwY dpid-
HdV wal os snpelov, T enpsiov xelvon EK TOV Bbo aptapwx oe-

TIE Exel TV peyaduTepay dndhuroy 1:11.|nv

W Edv 8do ukgz&plum apiapoa gxouv eas dnoidrous TiHGS
vai eivar srepoenpo:,fon obror xarobviar &vTidetor 1
Gupperptko; kai Exovv a&powpa 8oV pE undev Katct
Tov kavéva Il. nx. (+6)+(-6)= o,

N T uapompq TOANGV a)\gg&pmm Gp1Budv edpisxeTar Edv
NEosdesvpey xwp1sTd Tovs DeTixods kol XWE ETA TobS Gpvn-
Tikols SpiBuols xal nposdeswpey axo\odBws Ta Svo #Xa-
yopeva. :

Asuneeic  Enl the npoediszwe.

1. Na vnoloyisSosy ra xdTwd: adpoisuara:

LEAHHE)  LEDEN) 2GR wed)e (1)

2 (D) (S G ) ed)

3. (10)+(+8) 6. (+3)¢ (+-§-) 9. (—%)'f (=3) 1. (-o,7)+(—5,3)
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.AI"IO'KQI‘GE.I.j_A
. (+4)+(+5).

f 1 o ' T =
Eneibh o blo apidpci +4 xal +5 &xovv IO alrd snpeiov npos-

Siropev Tds AmoAdTOUS Tipas 4 woi 5 wai edpickopey 9 wai 6i-
Sopev tis Tov SpiBuoOV TobTOV 1& enpeioy ¥ ,T6 Gnoioy givan Xol-
vy €ls Tobs Sbo Godivras Gpiduols t4 xai +5.To &dporspa.
1@v 6o dryebp. ApDUBY +4 uai +5 gj_var',)\otnbv Ysov pé +9 wal
YpaGopeY : (+4)+ (#5)=+9

A SrnaoboTepov eGohelgovTes Tas nopEVOLEELS :

rden=t9 n 415=9

2. (¢7) +(- 3) ,
Of deiduoi +7 wai =3 dvar Etepdenpol. hd-va eOpWHEY TO G-
Bporspd Twv, dgaupodpey Thy pikpoTepay anodALTOY TIPNY I &no
ris pegaruTipas 7 xal sbpiaxopey 4+ &isopev B¢ els TV dpid-
uov Tedrov T enpeiov *, gnpeiov Tod 17, Siom1 & +7 Exer gnohv-
Tov TIUHV yaxa)&u*ré,pcw Tob ap1dpod -3.T6 adporepa TOV Sdo
dayebp. dpidpev +7 ol =3 svar 6dev lsov pe.t4 xal duva-
peda va ypahwpev:

(#7)+(-3)=+4 1§ +7-3=+4 n 7-3=4,
3. (-10)+(+8) =3

¢ it ‘ o § ol e w L 6
H dnoivTtos Tipn ol adpoispates eval 1on npos Tov Sr1ago=

£

pAy TOV GNeALTWY Tipdv  10-8=2 kal TO Gnyeiov aval = &id-
n & dpdpos =10 Zxg1 GRONUTOV TIENV p&xo}\u'répcv Tob .+ 8"
odev: (=10) +(+8)=-2 A 0 +s=-2.

4. {‘3} + [-9)-5

€ ' - ' Y ' o
H GndAuTos Tipn 100 &dpoicpatos eival fsn npos 1O adpoi-

= i) S ' ' £ 3
apa ToV GnoALTWY TIHEY , 2+9 =12 kol TO GNYELIOY £ival "',.Erif.l.-
~ 1 - - ;-] 1 1 - . . - o
8n TO Enpeiov TOLTO glVal  KOIVOV KQl TWY &uo dpl&pw\f' obeyv:
[ / »
(=3)+ (- 9)==12 y =-3-9=-12.
5. (#5)+ (=5) =3

2 - ] - . s ' 3
Eneibh of Svo dpidpol #5 xai =58 clvan dvrideror, 1o ddporspa
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rov edvar pndeve (+5)+(-5)=0 I
6. (1) E)=(+B)I(F)=+E 7 3+2-L

EDHEDCH+0E)=+2 7 shee- 2.
o ()t = H=-F & 2-2--%.
(8 (—%)_+(—3)=(— )+(-- =-_§. 2 _%,3“}%
o GENCE)=CRICR)E b 318

L)+ (+2)=CB)+ (5 )"f"

V2, (-0,7)4 (=5,3)= ~0,7-5,3= - 6.

2. Nd smoloyisdody rd xdradi adecisuarer:
1. (£3)+(+7)4(=5)+ (+2)t(~4)
2: (+2,5)% (-4,7)+(~8,3)+ (- 5).

Ano w:

. " w - ) . ] S
1. Edpisxopev w0 adpoispa 1dv 500 npwriv nposdeTiwy +3 kal

+7 uel Exopev: (3] (T )in &0
Efs Tov 8p1dpov todtov +10 nposBéTouey Toy TpiT‘DV nposde-~
TEov =5 wai Aapddvopey: Gwojt{z5)=v5.
Els TOv veov TodTov dpiBudy ¢ 5 npoedeToL sy Sy TErapTov mpos
detéov +2 ore NapbBdvopev: (+5)+ (+2) =+ 7.
TéXos &fs wov 47 MPOSIETOPEY Tov 'rc)\r.u*a'fcv nposdetecy ~4
Kl EXOMev : (_+7)+ (~4) =
o Tnrobuevoy S¥poispa evar + 32 kai Buvupﬁba va ¥papwo-
pey : (+3)+(7)H(5)+(42)4 (F4) = + 3,
n  dniobeTEpov draleigovres tas napevdeseis:
37 =542 -4 = 5,

2. MposdéToves wods Sbo mpdrous NPOGVETEOUS DA Exd-
HEV: (+2,5)+ (~4,7)==2,2 (“'2,'2)+(“5,3) = ~10,5

(-105)+ (~5) = =155

kJ
T Totobpevoy adporspa gven - 15,5,

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Momkrig
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3 Na evpedi_ 1o aBpoisua:
A= (+5)+(+9)+(+13)+ (+B) % (+25)+ (+34) + (+50).
Anox. OG Zxmpev:A=5+9+13+8+25+34+50=+ 144 = 144.
4. Nd elpeds 10 adpolsua: A=‘(—7)+(—2)+(-1o)1=(712)+fso).
Anowx 64 ExopeviAEF7-2-10-12-50 == (7+2+10+12+50) = = Bf.

5, Nd eSpedpn 1 4dpoisua:

A =15 +(+10) +(-7)+20-12+(+B) + > + @)~

Aqox O0 Exwpev: ‘
A= 15+10-7 +20-12+8+3-2-9.
A= (15410420+8+3) = (7412+2+9)
, A= 36-30 = 26.
6. No espedy ™ _ddpoisua:
A= (+2,6)+(=1,4)+(-3,8)+(+1,8) +(=0,6)*(+1,4).
A nodu ©d Exwpev: .
A= 2,6-1,4-3,8+1,8-0,6+147= (+5,8)+(-5,8)=0

< N& DroroyiaSody 1 xarwd:_adpoleuara :
AN i) sl wdoa ik
PR~ TET T

s (R =-3-F--%--3
3 12 15 12-15 3

3V, (3V\ 2B = - - g
SRR () e R0 200 we . &
8. Nd dnooyisdody 7d xarwd: adpoicuara:

B e T ) L S L (+sh)t @)

Anme 4y An. = - 6% 1_\_:1.-2%.
a. No Snoloyrsdody ra xa@Twdi ddporspuara:
1. (—4)+(—s)+{+s)+(-7)+(—e)+(—9)=-, hat, w26,
2. (-5)+(+a)+(-1o)+(-2)+(+23)+(- 15)t(+1)=; Amn. = O.
3. (+15,8)+ (=20,45)+(+ 9,35)+ (- 6,20)+ 1,5 .= O
0. No edpedody 1d_xdTadi ddpoispara: 3
L ED R D) M=t
o (F)RN (R () =3 A =-25.
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DB oy dmeo

. Nd dnohoyrsdn 10 adporeud:

250 + (+150)+ (- 650)+ 1000~ 1750 + (+ 1950) + (- 3500)
+1850 + (7020+9000-3070) +(-2250) = ; “An.=10000.

12, Doindpoc dvoxwpreas and enueiov A 6606 Ginvvee Thy
npdrnv nuepav (+8,35)x1Midperpar , Thy ‘zorépny afpépav{-&'?.’)
xtdu. hv &€ Toitny (+4,50) x:hidu. 6 sov dnéxer nén ane 700
A; :

Anox. = (+8,35)+ (-3,75)+ (+4,50) = 8,35~ 3,75+ 4,50
=12,85- 3,75 = 9,10 xuuoy.

18, ¥ Seppoxpasia dedeveds Hro Ty 8™ dpav ny. (* 37,8)° Msrd
2 Spas ndZAdn xa-d (+0,6)°, ueta 4 épas noEndn xars (08’
xai uerd 2 dpas nd€nda wara (+1,2)° lcsn nro 5 deppoxpa-
cla xard 1 rédos v 2 redevialwy wpdy;

(+37,8)+(+0,6)+(-0,8)+ (+1,2) = (+ 38, 8)

M. N’ dnobeixdp Sui: :

[(¢20)+(-19)+ (- 88y s (ra8)y =(-uB),

Andx. =

o =2
15, N? drodeixdy orl:

[corem]+[¢errem]=o

o K. T'Pdgycrn' ‘
8) + (+12)] +[(+8): (-12)] = (-a+12>+(83-12)a
(+8)+(-4)

4 =4 = Q,

An
k

- [4
8. No dnosSeixd» St

[ 19)+E7)+(-3)) + [(+28)+ (+7) + (-2)] = (+35),
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AODAIDPESZ,

&n. Aé va dgarpéswuev dnd eva aryebpikov dpmdpov

(uerwriov) tva 3i\rov(dgaipeTioy) nposdiTopey eis by pe-
wTEov Tév AvTideTov Tod dgaipeTEou.
17. N6 dnoroyisdody af Sragopai:

w08 2 D3 s Ch)-(+d)

.« (3)-(0d (DR« CB-GL

7. (~21)-(-273) & (-0f)-(+55) 9 (+3,50)-(-4.25).

10, (=2,40)~ (+3,60).
Anoxplicels:
1. (#2)=(~4) =

. Aid vé dgaipEewpev v anyebpixov dpidpov =4 dnd v

It

Sryebp. Gp1dudY +2 nposBivtopev &g TOV pErwTELY +2 TV
dvrideTov Tob dgaipeTéon -4 nTol:
(+2)= (-4) = (+2)+ (+4)=
2 (-7)- (-3)= ~7+38 = ~4,
5 (3)~ (%) (-_\

v ) Gss ==
7. ('-zi)-(-s—-)==(-—)-(-i§ =03 a8 gt

9 (“a’sc)-(-4'825)=+3350+4’125 =+ 7:75 = 7,75,

1. (-2,40)-(+3,60)= -2,40~ 3,60 = =~ 6.

18, Nd bnodoyi6d5 # Sragopas x=a=-8:

. Fav a=-9 , 6=-8
2, » a=© , 6= +5
3. » =-18, b= O.
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:AF[DKE 64 Zxwpev:

A, = (-9)-(-8)= (-9)+(+8)=-9+8= -1.
o, x=o-(+5)-o+(—5)= 0-3 = -5,

3. x= (-18)=(~0)=-18+0 = =18,

19. Nd oroloyrsdody 1a dAyeBpixd ddporsuarce :
(-2) +(-4)~(7)*(p2)~ (+5).

L (=13) = (-B)H(-2)=(-10)= (+6)- 1),
3) 6B R G

(+2,8) = (+4,9) + (-3,7) - (- 5.8).

A n o ¥ p. Ba Exouev

.

-

halll .

Ty pR-4+ 7+ 2 - 5=t 2
2. -13+8~-2+10~6+1MN =+8

i 14 15__4-7
-1 -é~+—2-+4 +'2-—-'Eﬂ+—é-+-g —5---“""""3 -

4. 2,5-4,9-3,7+58 = - 0,3,

20. Na dnooy:637% 5 dApiSunrtixy Tipn 100 alyeboikod adpol -
sparos  a= &+ y- 8.

1% %dv a x40 ,6=-25 o § =20 B )
Pl a=25, 6= 0,25, y==05, §=~-1,75
“Anoxp  ©a Exwpev:
1. a-B+y-5 =40-(25)+(+20)-(-1) =
2. a-b+y-56=2,5-0,25+(-0,5)~(~1,75) = 3,5.
QL Nd ExrelecBoiy ai’ cd'xdAovdor modEass:
L8+ (=5+17) Am 27 4 -15,8+(-7,5+23,3) An. o.
2. RO=LFB=48)" hn 27 BS75-1~2 54 1,75) An. 8,25,
3. ¥~(9+4) An 19 6. 5000- (4506—Booo+eooo-

~3600) ZAm 10100,
22 Nd GnodopisBody of napasrdeers:

1. (-344-58)- (2+7-6) Amo= =%

2. (-7,5+3,4-2,3)+(4,6-8,1)-(-5,8+6,2+49,6) “Am. = -19,9.
14 3.2 ]

5-@'6*“3‘)'('5*5 7/ (9”—-) Ane T
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2 » -
'( et ‘6"‘“*2> ("“—‘ An.=- 333
Ny, Nd ono)\oyaaaaur arf rapasrdserc
sAm. = 2,

1. (—5*6-5)+(7-9+G)-(1‘2i'5-25)
2. (-4,5+2,6-3,5)+ (2,6-,3)=(-2,7+ 5,11 %) %An = -39,

3. (3-%4%)-(%4»% ) (‘ 3. -—+--) An, = -15501.
4. (7500-3800+200 )—\- 3500+4200-2500)—(6000-2800+1000)
A, = 1000,
24, Nod svpedosdy 1d EEaydpera :
1. 9+'[-4<.5-£-7+ 3+a)+5] An= 12
2. 2-7-[e-5+(5-2+4)-(6-1+3)] Am= <7,

Bipgte b Nwv p o 1.8
25. ”Eynopc:c; nic Exer &g T Taueiov rov 15000 &px,
Kard rdv Sidpxerav i Puéoac Exaue 1ds Kdrao-
8: Siaboxixde Efenpalerc xal nAnpwpds :
+ 4500 dpx , = 210C dox, +1550 dpx. ,+ 4800 dox , = 2850 dox.
+ 4900 dpx., =3800 Jpx.

7' mpeior 8d xdeisp eic 78 réloc e rHudpas;
Am. + 22000 &x.

26. Er deporhdvor dviAder eic Dpoc 3300 pETEWY, Enct-
ra xarsAde xard 1600 penoa, dvilde Spwc maAw
xara 750 p. xai xa7vhAdev mdlwv kara 120C u.

Nel zuplan 5 TeEA1xOY Vo ™6 AEperAdyvou.
Am. Bpoc = 1250 .

NMOAAATIAAZIAZIMOE,
§12. Nivopevov 6bo dAyebpikdv dpr1duav.
fltvopevoyv 6do aiyebpivdv dpr13-
- ' {4 . ] o 1 c &
p & v degerar eis TpiTos dAy :bpikde &p1dpde,S o-

- o < 2 0 ¥ [ 0 '
noioc EXer @& ANOALTOV TIPNY TO EpitdunTikov ywope-
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VoV Thv monbriv Tip@Y Thv Blo BoBEvTwy Spidudy wul &s en-
peiov + 2dv of 600 oftor Gp1dpot given Spdenpot N T enpei-
ov — 2dv of 600 Apidpeci siven eTEPdGNHOL

oy & eic tov Gpidpdv Bivan O, & Yivdpevoy toTe 3 Teob-
Tar pé  pnbev.

§13.Ex tob GvwTEpw Sp16H0D GLVAROPEY TOV KATWOM mivaka -
s Kavova TEOV Ghnyuelwv:
(+) eni (1‘) =0
() el ~)'® -

(e (ol = 8
) - ()= 4
Q7. Nd Srmodoyisdody td xdrwdr yivopeya:

1. (+2).(+3) 2. (¥3).(~4) 3. (-5)-(+5)

4.-2)(%) 5908 e &)
-, (_ﬁ_ (.._%‘l) 5. (_%) e 9. (=3,5):(~0,6):
0. (41,6)-(+3,4) n. (+ 7%) (—o,o:‘:).
Anox, ©a Exwpev:
1 (+2)-(#+3)=+ 6 2. (#3).(-4) =-12
WA (208 =2
5 (-9) (¢$)="32 s; (+%)(+;’;,—) = -1-9-._
8
o CRYER)- . (B0 = o.
9. (=3,5).(~0,6)=21 10, (#1,5)-(43,4)= 5,1

n. (+7%)- (-0,08)= - 0,375,

28. Nd Snoloyredody 76 xdrwd: yvoueva :
LEDENEDED 2 ((BES)ER)ED(EE)
3. Ca(R)(R)(C% ¢ 3EDER)

5. @OCDERCE) | & CEE) CoR)
%\% SrioNoyiswpEY 1O RIvOpEVOY =2)+4)-#8)-(-7)
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Aapbavopsmy T swépgvov Tdv Bbo MpwT®Y NAPAYOVTMY:

(=2)*4)==8, (-8)+¥3)==-24 , (-24)-(-7)= 168

&dev da E:ﬂ.'wpz,\': (~2)(+4)(#3)(~7) = 168.

€ (3)E)ERIEED)
+%)(5)=-2 , -):3)=
("“)("4)“'19%
cdev : (43){5 --35 :2)(4-%):‘*-%%.

)

3 (2DEHE2 )4

DD -4
. (v2, ‘-)(.*")\ 10)(- 3{;
’ (-9)(—5%)(‘. 0,6) = _.3,
Q. Nd evpedd 7 Elapdueyoy: (+2)-(3)-(5)¢ 8)+(-9)(6)~3(-10).

Od exwopev piIvd tdg npdafeg:
—6-(~40)+(+54)-(~30)=-6+401+54 + 30 = 118,

ul

5 5 S
=5 -3,

IS

0'

o

r > - < ’ ’ 1 2\ 3 } 4 5
80. Na exrelesdody ai npafeis : (“2')63)'(-3)6'3')+(’E)(+'§)-
Ano w. O Exwpev petd Twvae npafes:
2 ] TN VG Sl AT
SR GINCARSS S5 S S g -
3, Nd Snodoyr6ds 10 yivdpevor: (~2+4=7)7(=5).
Anou. ©d Exmpev:
G2t4-7)-(-5)= (-5)(-8) =+ 25 =25
Axnoc TpomoG .
E244-7)(=5) = (=2)(=8)+ (¥4)(-5) + (-7)(~5)
= 0= 20+ 38 = 25.

2. Nd éxreresdody al xdrwdi mpake:rg :

1.(33-6+8-2) (+7) An: 2 21
2. (5+s+i-4)(6) An =5

, 1
s Gorn- 46 5 an - 3
4. (25-4,75+0,25)(-1,5) An. = 3,

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoNmikrig



= R e
33, N ExreresBody al xdrwdr mpafeig:

Ll (-3+5+8-4): (+2-7-86) Am= - 66.
2. (‘2+‘”'—j (+e-3 - -9) An= 6,9
3, (-3.4-7+ 6,0)-(+1,5-4+2,3+45) ; AT =-20,64

34, Nd bpodoyiadody - vl idrawd: pivopeva:

1. (+3)(-5)E6) (+4):(7) Am = - 2520
2. L7hG2)(=86) (+2)-(-10) An= 1680
3. ( 9) (_" ) (_"0:‘3) (,"'10) E.._z 10.
3 . 1627

(‘3‘4‘,)' (+2,15)- ) An. -~

38. Nd ExteNecBody ai xarod mpalfeig:
i.(3-2+43.(1_..*_>.<_4+_1, ':A“A_;_ls?_
ke E 3G D)

And k. Avnikadistdvrec Exastov Gdpoicpa &ia

TAC  TipnG Tow I\ayﬁdvopt.v:
5 AN BN ST N B8 ]
k= O[EDED- DERIER)
0 dvtikaedistivTes TA Evreq T@V SyyvAdv yivopeva i

- 4 !
TWV "'LG(DV TV ,EXO}J £V 3

K=(-%)[(4%j‘(*5)] 5)( %) = %

& LR R ESENT
§14. To mniixov ddo Ehygebpikdy GprdudY evar &6 TpiTOG

L ] . N
argebpivee dpdudc, § Sncioc Exer G ANOALTOV TApWV

] - o - - -
TO fMNIKOV YOV AMOADTW@Y TIHGY Tod SiapETECD Sid Tod
1 []

E"‘“Pé“’” xai &c enpelov 70 + €dv of Sdo dpidpol

=W°“ °P°5“P0l % T enpeiov = &dv of Bbo ciplaym

aiva stposnpm . y A
18, Ex 1o GvooTetow Spropcd suvvdyopey TV wefwdh mie
15 P Pr&pcd  suvayop \lE
< ' : - % ' "
vaka g Ko vo va GV G n Y \wv

T ADAXCBITH ~ AEKHEEIE & OECPIA  AATEBPAE ~
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Q.

i e e T
()2 Lmdom =
(—): (+) = -

(O )=+

36.Yroroyisare 1d wdrwd: nndixa:

i w itk 2. e N 2t
+3 -5 o)
4.(-45):C9) 5. ¢0,95):(-03) & (-8):(-§)
5 V93
5Y. + = 13
(’E)-('A) '6. ':g——'— 9. __.g_..._
3 k3
An o k. Oa exopev & EBaydpeva:
1. :‘: & 2. “‘5’ =-92 3. :';33"‘.,;_3
4. (-4%): (9):-.-—-=+5 5. (+0,95):(-0,5)=-1,9
6. (=8): (‘Q) (-8). (-— = :
5). bl 5
7 (-2)i(-4)=+ 2 e.-_-ﬁ_z_—.-=__£.
_1 sl b
£ 26
L
]
37 Nd Snohoyisdr # tipr 76 ﬂm\:'xoa% i
I8 Cawtaé |, £=-1,8
2Ky a=-56¢4 , 6= +06
. a=t+296 , 6=-0,4.
vihnowpieelg:
a _ +12,6 _ 126 63 _ _
o GGISIE Ieb tan B B ot
= SHEl s g e = ] 4
a’_ +296 _ +296 _

3, -74.

i Fos -4

&

EU‘:DETE 22l Efayoyeyav
&V % 17 o B
35‘@3) o ‘3) - “'i')"?‘“
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= £u8h el g e BwS es S
. =TERAALDAC egiE B XE
39, Quolwe 9 efayduzvoy:
(~125):(-5):(0,8:7%) = [1e9): -5)) : (o8
=(¥25): 0,4-15 = (+ 25) (+6) =

40, Duoiw; 10 Efayducvoy:

—2-5—)

(t 36

[c24):(+3))- [-18): (~8)] +[(+30): (- 9)]:(;'2, i\_*g HE

=(-8)~(+3)+(-4) = ~8-3-4 =

=15,

4. Ouolws : (+5) (- 4)-[(-375): (-25)] + (-4 +12-7).

An. = =34,
42, Nd Fxrelecdody ai kdrwdr mpafeig :
1. (ot 8-24432-12):(+2) = P24 B+ 24 224202
=-5+4-12+16-6 = ~3.
2 (3+5+%-148) (D) A== 35
3. (0,25-5,5+ 3,75-4,5) i (+0,5) An ==12

43. Nd éxredecdodv ai xdrwdr mpofeis:
1. (+35-45+80):(+5)- (244 20-16) : (-4)

-(+7o) (+5) (—20) ( 4) =(+14)~(+5) =+ 9

2 (5e3-5) i 5-G-% D)D)

=5+ B-%) 5 -(f-Bok): (-—)

=(-2 =§"(‘EE:) C3)=(8)-(+&
- ...L)_(+ )‘-.——-—‘-‘:‘z.
44, Nd ExTeAecd0by af kadTwdr mpal&erc:

[(-8) #0)9 | v(-1€)
2. [10(3)17(- 3)]: (+15)
e T
3. {(‘F'Z) (= 3)°(+7)]'- (+3) - [(—15) (+2o)(-e)]:(— 5)

43. Nd éxrerecdody af wdrwd: mpcleic:

. [(+7).(—12)—(-25)(+6)] 1 (-3)

'A_n.= -504

An=s 170

An.= 466

Al %2
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2. [(*5)'6"2)*(‘5)‘(“5)’(+7)‘("5)] 1(+3) An =1
3. [(*4)t+15)-(+2°)'(‘7)+(-5)-(-1‘2 )] 1(+8) . Am=28
46, Nd vnoloyiedody al mapasrdseic: "
i _52:23 = & -.%41:—.31
An. "% 7\:: “aes

47. Nd onodoyiedn 5 napderasic:

3“"") (s+3)
('%-'E) (5 '2)

3 - < ! -
Eav éxrenesdodv al npdleic xwpisra &ei8untod xal

napovopastod hapbavopev: N
2 3 11 2 35 4

—_— _——- = e —

1
"7"3“"3—5:7;*3 N e o 5
‘H 60Bceisa dpa napdsTasic Sbdvarar v aGh:
s e ¥paqh:
(-38)-(+ &

SR ST

48.Nd JnoAoytsdp # nrapderasic :.

=2
)

A

B 2.2 : K
el 7o b i : 578
5 n. —
~a+2 4+ 2 3- &7-_-1 —= 25
49. Nd droloyisd " napderasic:

9
- 4 Fooia i v 3
3 +? 2 . T a rl
¥ . & CoBuSASTRE
7 g '3'

5 - P i i
X A -

50. Nd vroloyisd & ayvwsroc X wsre vd dAndedp

ledrngti®
a) (-9)x =72 Q) A moxx72:(~9) =8,
B) (+12)x =-96 6 v, x=(-96):(¥12)=~8

-'.g)-'—"-i,s X = «1,69 x) » 'x=(—1;69):‘1,3=-’1,3
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KEGAAAION B!

o

AYNAMEILL AATEBPIKEN APIOGMEN
ué exdéras  Axepalovs ai JETIKOVS.

‘Opisyoc  T1he Ouvdpews S10poL-

1. A G v a RV c’:;\g:—:ﬁpmoﬁ Tivog ap1dpod Karob=

HEV YlvOpEvVOV TOPayOVTEV 16wV npoc Tov AP1BROV TOBTOV.
mox. (¥2)s (+2)-(¥2) = (+'2)3 =0
(-3)-3) - (-3)- (-3) =(-3)* =+ &1
-5)- (-5)-(-8) =(-5)*>=-125

Q17. KG?\OopeV vuos'rnv Bovawv &pidpod a. 1o \gwopuov
‘0 nupaxovrmv lewv pe 1oV dpidpdv a.
H'rcn n yuoETh sOvapis Tob a gpaqsrm:

NS RN, S OB (v nnpogov*res)

-

i3 s ¥ o ’ W
O mapdywy o xaleitai E:Acu 61 ¢ TRG BLvApEWG kol

o o g -' L e
o aptduds V, ceTic ypagsTa Avw S'aE:é:x Thg baszwe,

vaXfiTal € X O € T nc THe Buvdpews.
Wiyh e 0T €00 &l o Hue (uz)'-ro{: a‘pr&\,mz
a xartitar xol - TETPAY ®WVOV auTOD, n 8 TpiTn

B oo pos (a?) xakeiten xai uueoc au-rou
§$18. Ex +ob dvwTEpo Op16HoD TOV Bpvdpem’ SOVAYORE
om: 1™ Olan af OSuvdpeic evoe detikod Apridpod s'x-
vai Otrikai. 2% A{ buvapmc TOV apvntm ov. dprd-
pov ‘ET\CH Betixai ,8dv 5 ExDEmc adrdv dven apnoc
ke '&P”:‘Tmf'li Edv & Exdértnc adTév siven nepiTTos 8-
Pdpde. ' : ’.
JH.J'OH (+5P=+125 | Fa)l’=+a’ oy Vv = dpTieg,

("'5)4"'1'6'25 (—a)"-—a" » V= REPLITOE
-57=-125 (-a) =+ " uadosov 2y = 'c'ip-f‘roc
("5)4= +625 G-O-)‘z“ﬂ;._-a.zuﬂ Y3 2utl= ne;é\TTCI)G
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§19.  '1610TnTeg  T®V_Suvvdpewy.
T6r6tne @ a®. oV a®....q% = g HtVtPt ke

o » ‘(@) = (av)¥ '

m b :(a-f;-x....T)\’: Q“'EJVA xv. .__TV
. fa\B ot

G 3l

Y » Bty o WY gav H Sv
al =1 » =V
0-"‘=—1-3 2 V= pir

920. Anddeific Tav (S10ThHTRY ToY Suvapewy.

L1&10Tneg: T6 X' VOpEVOoY Sewvnnote Suvapewy Tob

cw‘rou apx@you e?von Sbvapic 106 adrod dp1dpod, n

Sroia Exer Gc BxdeéTnv T a%poxspo TOV EXDETOV.

Al_-loE)eaElc, : Oewpobpey kat’ dpxdc Sdo pdvoy napd-
govrac  ak. a¥ - 1odto da Tsodran HES a ity
L ! 1 v -
Mpaypan «arta wv Spreudv Tdv BuvdpEewy::
< 6°P<== ‘\ 7~V Gopde ™\ LY

a¥iay =" Aotia. s e e Cana e = antY

€ . L) ‘ :
Ouoiwe dnobeikvdetar i  a* o’ af = qbtvie
xai yevikdg: ata%-af......af = - b e

Mapa 6. a% ata? =gt

I1615tnc: Ad vd_ﬁﬂ@ﬁd_;vs__pyrgv,__E,s_iﬁgy:_{';_{)v_q_gw gl aA-

any_6ovapiv, sxnpatifopev piav véav Sovaprv, § S-.

noia_Exer Bdewv TOV S0dévra Gp1®uov xad .-:xbe-rnvm

¥'vopevov Tov 6do ExDeTSv.

Andbeirtac: Aprel va Grobeifwpev 6T (a"’) =
paypati: (@8)3 = aal ad= ab*t5+5= 35 a"’
levivds: @¥)'=a*ab ot o = QP THERT o Vel QB

WnpomoiriBrnke ahté 1 R tifolto Ekmaibeutikiic MoNikric
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(1) 3 )
Wate 34 aindedouv ai ieorntea (a*) = o = (@)*

TFarpadd. "#(x8)* = x%°
[0 = ()" =

[(‘?)"“]ﬁ= (-2)%= +2% = 4096.

L’1510Tnc: Aid vé OV WewPeEY YivOueEvoy mOAAGDY OO OYOV-

. (] & u )
Twv eic piav SUVOPIY, VPWVOPEY EKAGTOV napayovra

700 yivopévou elg v Svvapiv Tabrnv

Andserfrg.Mpenel va dnobeifwpev 1 (aby)= of'Er’*f'

Mpaypati, dioti,katd ToV Spiepdy TOV SuVApEWY,
(ubg)a = aby: aby. aby=aaa-666. yyy = a62y?
¥, Gopéc ;
Kai yevikaoe s (a&y)v =‘aby- aby- aby...reoc e abdy
=aad--abbb..... 5. BT Y
= a’ 6“- Xv §

Kai yevikwTepov:
(qﬁ\/.....'c)v_—_ v.&vyv_._” "Ev
Kai dvrieTpogwe:
a"evg‘)sva (ag\“S)V
P L (sxgw)g =7 132 u? wf
fofet (—40.62 ?')3-. (- 4)3 Peo xgu -64 o® B x°
83, (+5x%y3w*)P= 5%x%y? 0" = 125 x®y® K"

> '
g———IELE_T_,V_’_S_‘_ Alc:'t vc'lﬁéq:wﬁ__:ipev ‘EVCI 5./\}486()1‘&(')\' k}\({l"

Spa eig piav Bovapwv, Ghwvopey Ty dpidunthv xai

NapovopuasTtny rob KAGG naToG Elg ThY Sbvapy TOUTY‘V

é—”—% No€ner va drnoSeifwuev om: (a\a a’

a0 BB s
npc‘tgpaﬂ xaTa TOV Sprepdy TV Svvdpewy B Exwpsy:
(GF-ti2. 5. aaa &
LR g3
Kal yevikdg: gk geeds
(5]

a a a aaa:--... Q ¢

-__- ....... S LA T e
e 35 A A gt A T B BF
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" ol ok 8 pha I ypEastide  Advw
X Hroi ¢ (-g) ke ¥ Kar avTi6TPOG WS ! v _(E-)
« X i 3 43 _ 64
54. (£) =4 = &,
€
55, (Sw‘)‘.= 27 %2 Y
Sw? 125 w 9

¥V 1810tne: T6 rmhikoy 8do Suvduewv Tod adrod dpid-

7 0 - » - 2 wtj& e ' 3 ] '
pod eivan Sdvapic tob adrtod &piducd,f Snola Zxer £kde-

Ty TV 61agopdv Tob ExdéTou Tod SaipéTou And Tod Ex-

deTov TOO BrarpeTeov.

2 . ' > 5 8-5 3
Ano beifr1c.Tlpermel va dncbeilwpey on: af:a’=a = a

&
Mod T1° EuaTy a:_ 5.8 _Sdccoaga
paypatis broti: ara o T s

= aa=a"

] - o 4
Kai yevikde, édv pd>v 84 éxcopev:

3 -
a¥ta® = atv § L =al
(=}
Moo aledn® e ofy * om0, 1
gl Crolcgane =5): (-5)*=(-5)* = + 25

(+0.05)5: (+o,o5)3= (+o,05)2 = 0, 00285 .

(=0,97)°: (- 0,67 }* = (-0,07)*= 0,0049.

§21. lepi vov Suvdpewv a*,‘ao,_a“)

U o 1 -
’Eav Belwpev va edpwpev 10 nniivov Thc Suvdpews

a® fia a* 33 Exwpev watd Th 1dteTa Vi
5
a -4
o4 = a® -t ®

T6 aép&o)\oﬁ a', 76 Snolov npodkope, Stv BodvaTar v
Bewpndy ds BOVauc Tob6 a, iom & Eudértnc 06 A ei-.
var pikpdrepos Tob 2.

AN Ene16w c:(f' é'répou 16 mnhikov @ i a®-Bdvatar v&
¥pagh : ar=-%t22a _a @

dpeda npvayxaspevor v napabexdduey, oray sUYKPI-

vopey Tdo fedtntac (1) xal (2),8én 14 sipubora a'wia

€ivar Tag o aRBhd ind 1B Wbl bl aRATRAe!






