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IAIOTHTEX IPAZEQN

ANTIMETAGETIKH a+f=p+a a-p=f-a
NPOSETAIPIETIKH at(fry)=(a+f)+y a-(g-p)=(a-0)-y
E i a(ftyy=a - fxa-y
a+l=a al=a
S0 a-;];_l ,az0
:;5}:a~y=ﬂ+6 :;f}:a-y=ﬁ»5
a=foa+ry=F+y a=f=ay=fy
: Eav 7#0
NOMOT SIATPAGHE. = By f ax=fxSa=p
Gld s e x e 3wl
B o go B'& By By
* af=0 & (a=048=0} + g P20 & (az0kmfz0)

AYNAMEIZ
‘Eote a fveg tpoypatikis epilpos xo v guoog ue ¥V #0, Opilovue Sdvapy Tov a pe
exlétn v 1o

yivépeve @ Q. E=a"

—_——
¥ puply

o
Axduoe opllovpe & = r.r_' ket @ =1 ave # 0. Na g duvapeig evog apipod ( Grav ot
¥ Eivil oxépaiot ) wwytouy o1 1IGTTES:
. o*-a=a
gV =V cx‘u = H—w
o =0 1 ooduvapa - (o4 ( pE TNV TIPOUTIOBECT] 6T = 0)

o P’ =(a-B)

L

o o

v

“ v
v =[E] { pe TV TrpoUTIBBean 6n B £ 0 )

|Q

o 0 B =(0:B)" fioodovapa

o]

v >
o (o ) = a*v
AZIOEHMEIQTEE TAYTOTHTEE

Tavrhryra eivar kG wodtnre mov nepiégel perafinrés xai n oxoie exaknbederar yia 6hec nig
TIpES Ty petafintdv avtoy.

i o,B,y TPayuaTKOUS apiBPoUS I0XU0UY Ol TIAPaKATW TaUTOTTEG:

o(a+B) =’ +2ap +p e + B2 = (a+B) —208
o(0—Pp) =a’ —2ap + ea? +B7 = (a—B)’ +2ap
o (a—B)(a+p) =’ —p? o (a+P+7) = of +57 +4° + 2af + 2ay + Py

o (a+B)° = a® + 30?8 + 3B’ +B°
o (0=B)’ = o® — 3B + Bap? —B°

sl +pi= (0_+B)(a2 -ap+p?) e(a—PB—y) =c +P? +42 — 2af— 2y + 2Py
o ® —B° =(a—B)(a® + 0B +57)

o (a+B=y) =of +B? + 77+ 2aB — 20 - 2Py




AIATAEH HPAI'MATIKQN APIOMQN

o T &o npaynotikovs aplbuoic o kot »=0
opiCovpe: 3. @ > ,6<:>0:7/ = ,6]/
a>pfea—f>0 o O

a<foa—B<0 G e

o [ 11 MGOTNTEG £YOUNE TIS TUPEKATL

70
W10TTEg: 9. & > ﬂ<:>a7 < ﬁ}’
1. Av &oo apilpoi eivan Oetixoi tote Detiko 70 ﬁ

sivat kot 7o 4Opoiopd Tong: a>peo—<—

o, B>0 = (1+B>O 10.M7opovpe v TPOGHEGOVIE KUTE PHEAT

800 1) Kol TEPLGGOTEPES OVIOOTTEG TG

2. Av 8bo apiBpoi sivar apvntikoi tote idiac opiic
apPVNTIKG £lval KAl 70 GBPOIGHA TOVG :
pvI POLG G TOVG a> B

=aty>pF+o
o, f<0= a+B<0 y>8 r>5

IIPOZOXH: Aev propoips va

3. Avola, B eivor opdonuot tdte apaipécovps eviabTnTeg

(24
aff>0 koo —>0
'B 11.Mzopodpe va TOAATACGIAGONUE KOTh

4. Av ot g, B givar grepdonpot 10te pEAN 8%0 1) Ko TEPIGGATEPEC AVIGOTITE
1o 4 TG dwag popas av OAa ta péAn eivol
off <0 ko — <0 Octukd :
a.fy.00
5. l'a xabe apTo opBpd v 1oydet @r= ﬂl '/:y.; ay > ﬁ5
a” =0 ¥y>0 J
((12 =0c=>a=0 ) HPOEQXH: Agv propodpe va hrapioovps
AVIGOTTTES
6. Ioybel n petafotik Wiome:
a. >0

Av a>Bxal B>y, tote a>y na>f=a >p

7. Yro pé) g avicoT)Tog propodpe va
mpochiicovps Tov 610 ap1Opo:

a>,B<:>l<l, of>0
a p

a>poaty>p+y
ALLOAY'TH TIMH LIPAI' MATIKOY APIOMOY

H amdiv tiun evdg npaypazikod aptBuod a naptothvel Ty andotact Tob and to undév kot

supoilerem pr. [a| Toxver: |d] (; ’ Zi (())
JAIOTHTEY:
1) |a|z0 5 foslelal]
2) |alz >
3; ;Z:Z _”a'j“‘ e % % =% B0

4) Av0>0, 6w |x|=0<x=01 x=-0 10) o £ | <er| 4[]

5) Av[=la]. 6w x=a ) x=—a 11) H omboraon dvo apludv a xat B

6) Av8>0,ww||sbe -G<x<0 cvpporiCenn s d(ct, B)= |- B
7) Av0>0,tmw {20 x<-0 4 x20

12) Te X, €R w1 p> 0, woydet:

|x—X| < P> xe(x, — p.xo+ P> X, —p<X <X, + P

fe-x|> p o> xelcon,— Pl +.0) Sx<H-p  §  x3x+p



PIZEX HIPAI'MATIKON APIOMON

‘Eotw @20, O aplpdg x20 pe my i$r16tnta x'=a AfyeTun vieoTi) piCe Tov A xuu
cupforilen V& . Zupforilonur Ya=Aa .

JAIOTHTEY

1.‘/?*‘0’| K/E'K/E:@
2. x/a-\/ﬁ=,la-ﬁ

\/; a VE:VE 0
3. ﬁ=£,ﬂ¢0 J/3 ﬂ’ﬁi
4.(%%:@:0! 6.i)m:;%

i) Vp\/ o' = ‘\/?

o~
>0 £ : . : - [P
« Av ¥ , P uxépoiog kar v BeTikég aképorog ToTE opilovpe VO [24

(7]

M
A P st 0¥ =0
e Emumhéov, av M,V Octikoi axképatot, 161 =

o Av @ =<0 «av apriog, tote K/aT = |a|

EEIZQXEIX

H EEIZQIH: ox—f}=0

H vevixi popoi kade ekicwonc eivat mg popeiic X+ B =0

ALKpive TEPITTOCEG:

X=—

B
a

a)ov d F 0 o 1 e&icoon éxel povedikn Adon v

Mo A= 0 , TO1E 1] eiowon yivetm Ox = _,B
i} av B =0 , éxgr v popen Ox = Bxau sivon advvatn (Sev Exet kapio Adon)
ii) av B = 0. &xermy popef 0x = O ko givar adpra (Exen drelpeg Moeig)

T EETZQEN: x" —a

T ) Aon g etiooong x =a dakpivovue Tig &g TEPIRTHOGELS:

X = i{/c_l, av Vv GpTiog

Yy =0:
. X = K/Z, av v TEPLTTOS
X =a =
advVAT, AV V APTLOG
yir ¢ <0:

x = —VI|a|, av v TEPLTTOG

EEIZQIEIZ AEYTEPOY BAOMOY

2
> Enitvon g sbiooong X +Bx+y =0, a=0
TNa vo emidoovpe pia eEiomon devtépov fodpol, FPNOLHOTOLODUE TOV TOIO TN

2
Sakpivonaog A:ﬁ _409/ -



—BEA
2c

B
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o Av A>0, to1e 1 slicwon xel Suo dvioes pileg 12
e Av A=0, téte 1 elicoon ége pia duda pita Xo =
o Av A <0, 1612 eticwon dev £yl mpaypatucés piles (eivar adbvam).

> Mopgis tprovopov f(x)=ox’ + fr+y

To prvupo propel va TupayovTomomOel Kot v TapeL T HOpen:

. Eav A>0: f(x)=ax’+ fx+y=a(x—x)(x—x,) , 6nov x,% ot pilec Tov
TPLOVOUOV

. Eév A=0: _/'(x):axz+ﬂx+;/:a(x+£j :a(x*xo)h,énon X, M

Siaf pila Tov TPIvOpOL

o (e BY A
. Eav A<0:j(x)7ax +px+y=a [’\+27a) +4az , T0 TpLVLIO dev

VEADETAL GE YIVOUEVO TPATHOV TRPAYOVIOV.

AOPOIEMA KAITINOMENO PIZON

2
‘Eoto x,,%, ot pileg mg eliowong 0¥ +0x+7=0, a#0 (1). Av cupPoricovpe

S=x+X, ko P= X, - X, TOTE anodelkvieTal 0Tl loyvEL
SexinolB o peg.—t MW
S=1 L= =X X, =
X Xy == Kk Xt Xy (2) Timm Vieta
a o

11 ekicwon (1) pe m Bonlawa Tov thmev (2) ypagetar: X —Sx+ =0
ANIZQXEIZ

ANIZQXIEIZ TIPQTOY BAGMOY
e Hcriduon o avicwong  ox + B > Oyiveron wg e&1G:

1. Xwpilo yvootovg ond ayvacstovg:  ax> A (1)
2. Akpive TEPUITTOGEL:

B

w)ov a>0 101 ar>—f=> x>-—
a

B)ov a<0 tote ax > -8 = x<—£
a

v) av &= 01dte ) avismon (1) yivetar Ox>—£, 1 onoia:
i) av B> 0, t61e onedetl yio kédbe  mPAyPOTIKG X.
iiyav B<0, eivar adivat
H enidoon e avicwong ox +B < 0 yiverar avtictoyw pe Ty napandve.
Xe avtifeon pe Ty eélowon apdrov faduol, n Ao g avicwong
ap®Tov Palpod dev elvan pia GLYKEKPIUEVT TIPN GAAE Eva StaaTnp.
Tu SiacTHpeTa 6T0 GVVOAO TOV TpAYRUTIKGOY aptBudy opifovim mg e&fc:

.

i) Kiewoté draetnpa [C!,B]x-:ivm T0 GOVORD TV Tpaypunikomy appoy X pg a<x<pg
i) Avoiyté Mraetnpa (0.8)eivarl o aivoro oV Tpaynatikdy apiipdy X pe a<x<B
iii) éraeTpPO (Cl,B]HiVCLl 10 GUVOAO TV TPpaypaTIKOV apllpmv X pe a< x <

iv) deotnpa [ﬂ, B) givin To oivoko Twv TpaypaTkdy aprlpdv X pe t< X <f

v) daotnpa (d,+ao)s,ivm TO GHVOLO TV TPHYLTIKMY amBumdy X pe X >a

vi) dreoTnpa [a,+co) givon 70 aHvolo TV TpaypaTiKbdy amipdy X pex 2 a

vii) dvecTnpo (—00, G) £IVAL TO GUVOAO TOV TPUYPATIKOY apllpdy X pe X <a



viii) raetnpe (—o,alcivar To cHvoro TOV TpaypRTIKGOY aptBpdy X pe XS

IX) dwaoTpa (—co,-l-oo)aivm 70 GUVOAD TV TPaAyPATIK@Y apldpdy X pe x € R

IPOZHMO TON TIMON THE MAPAETATHE_/ (X) = axc + Px+y, a0

ot 1 nepdotaon f(xX) =ax” + Sx+y, a = 0. L'ove podus 10 ©poonuo v nphdy
TG BKPIVOVE TIG TEPUTTOCELS:

A>0.

H oviiotoyn e&iomon (ax >+ Bx+y= 0) £xe1 dvo pileg x1,%2 Kot £0T0 X1<X; TOTE T0 TPOOTHO

TG TAPACTRCT ElVOL

X -0 Xy Xy +o0

ETEPOCTIILO TOV
a

Opdonpo tov o

f(x) | Opdanuo Tov
a

A=0,
2 I’
H aviiotoyn ekiomon (ax +OBx+y= 0) Exer o duth pila xo 161E TO TIPSO PO TG

TOPAGTOGNG Elval

X -0 Xo +w

f(x) | Opdonuo tov o | Opdonpo v a

A<O,
II avriotoyn eéicwon (ax 2+ Ox+y= 0) Bev Eyen piles KoL TO TPOGTUO TG TAPACTUCTS

givay

X - +o©

f(x) Opdonuo v o

I'vopiloyrag 1o Apdonpo Twy Tipdy g f(x) Movovps ANIZQEEIE 2° BAOMOY
dnhaén mg popers  f(x)>0 1 f(x)<0 4 f(x)<0 q f(x)20

APIOMHTIKH ITPOOAOZ

AxoAoulio ovopdZoupE Pia avTioToiXNon Twy QUOIKWY apIBpwy (1,2,3...,v,...) OTOUG TIPOYHATIKOUG.
ApIBuNTIK] TPH0BOg ovoudleTal pix akoAouBia oTnv omoia KAOE 6pog TNG TIPOKUTITEI Amd TOV
TIpoNyoUpEvd Tou pe TPOoBeon Tou iSlou Tidvia apiBpol. Tov apiBpd autév Tov cUpBOAIfoupE
GUVIIBWE PE W KAl TOV AépE BIAQOPG TNG APIBUNTIKAG TIPOG30U.

Emopévwg, pia akoAoubia efval apiBunTiki pdodog, av kail pOvo av IgXUEl :

|| Ot =0 TO ¢ 0y - 0 =0, YU KGle vEN* I

v

O vioaTdg 6pog a, PG apIBUNTIKAG TTPodBoU PE TIpWTa 6po @4 Kal DIXpopd w Siveral améd Tov T0TTo
a, =ty Hv-1)w

a+y

v

Ap1BINTIK6G pEcOg Twy apiBPY a,y Abyeral apiBpés /3 —

Y

O1a,B,y cival Siadoxikoi 6pol apIBUNTIKIG TTPoG3oU av Kal povo av
a+y

F==

To GépoloHa Twy v TIPWTWY GpWY GPIBUNTIKIG TIPOGSOU HE TTPWTO GPO G4 KOl JIAPopPd W TO

v

OUMBOAICOUNE HE S,= ay+ay+...+a, Kan BivETal Qo Toug TUTTOUG :

v . %
Svfz(alla‘,) ] SV—Z[la,l(v o]



TEQMETPIKH ITPOOAOZX

Fewperpikn Tpéodo ovopdfoups pix akoAoubia 61av KGOE P0G TNG TIPOKUTITEI GTIO TOV TTPONYOUHEVD
TOU PE TTOAAQTTAQOIaCpG £TT TOV iB10 TTdvTa pun Pndevikd apiBpo.

Taov aplBud autd Tov ovoudZoupe A8yo NG TTpo6Bou Kal ToV GUHBOAIZOUNE PE A.

e ma yewpeTpikn mpoodo umrobétoups wavra 6m a,#0 , oméTe agol ival ko A#0 Ba £xoupe a#0 yia

KGBg veN*. ETopévig pia akohoubia (@) eival YEWPETPIKI] TTPG0BOG av kal povo av Iayvel :

av«i»]

&, =a, A<= =7

X,

v

» O viooT0¢ Opog MG VYEWMETPIKNG TIpoGdou HE  TpWTo  Opo

ay kKol Adyo A
Sivera amo Tov 1m0 ay= aA"".

> lewpeTpikdg péoog Twy o,y #0 Abyetal o BETIKOG apiBuog /7 = /ogy

> O1a, B, y gival 51adOXIKOi 6p0I HIAG YEWHETPIKAG TIPOOBOU Qv Kal HOVO av [32 = ay.

» To GOPOITHT TWV v TTPWTWY Gpwy PIAS YEWNETPIKAG TTpoddou pe Jiagopd A 10 CupPOAIfOUpE pE
S,=a.+0,+....+0, Kai diveTar amd Tov T0TTo

v

.S,:a1'l
A

yio A#1 S, =av yioA=1

TYNOI TPIFQNOMETPIAZ (MPOXOXH: OAol o1 TUTTOI 1I0XU0UYV YIQ TIG YWVIEG

OTIC OTTOIEG OPI{OVTON O TPIVWVOUETPIKOI apIBUOoi TTOU TTEPIEXOVTAI O
auToug)

Ilivukuc TPWYOVOPLTPIKOY TIPNOY BUGLKOY YOVHOY

Fuwvia w 0° 30° 45° 60° | 90° 180 | 270° | 360°
O€ HOIPES
Twvia w 0 m m m m = 3m 2m
o€ rad 6 4 3 2 2
1 J2 3 0
o 0 = = = 1 0 -1
o 2 2 2
oUVW 1 ﬁ ﬂ 1 0 1 0 1
2 2 2
Epw 0 g 1 \3 - 0 = 0
oPpw = 3 1 % 0 = 0 -
BoolKEC TPLYOVOUETPIKES TEVTOTNTES
w ouvw
nuew +ouviw =1 epw = H opw =
ouvw nuw
1 a0
£QPW-oPW =1 ouviw = e =———
w-oQ 1+ £@?w 1+ep’m

TprymyopsTpLKEc sEL6MGELS

nx = nul < X =21 +0 KeZ
s x=2x7 + (w — 0)

ouvx=ol & x=2kr+60 xcZ

e =0 X=KT+0 ez
opx=0¢pf S x=KkT+6 recz



Tpryovopstpuoi oppoi c8poiocnoTog Kl SLQoPEg YMVIDY

ouv(a+[3) =ouva-ouvp —nua-nup
cuv(a—B)=ouva-cuvB +nua-nup

NH(a+B) =nua-auvB +nup - cuva
nu(o—B) =nua-ouvB —nuB-ouva

£Qa + QB £pa — £pB
ep(a+p)=——"— —B)=——" "=
@la+P) 1— epasp ep(a—Pp) 1+ epaep
opoaopB —1 ogpaoPB +1
o(p(q+B):w O'(P(G_B):&
ag0oB +oou opB—ooa
Tpryovopetpukoi appoi Tne yoviog 2*
aguv2a = guv’a-ny‘a
o 2epa
nu2a = 2nuocuva  ouv2a=2ouva-1 £Q2a = 1—2
—E&Q a
ouv2a=1-2nu’a @
TomoL emOTETPOYOVIGROD
> 1-ouv2a 2 1+ ouv2a 2 1-ouv2a
nuya=————, ouWwad=—— EQPd=———
2 2 1+ouv2a
Avayoyn oto 1° tetaptnpépro
nu(—w) = —nuw 7u(180+ @) = —nuw
ovv (—@) = cove ovv(180+ @) = —covw
eP(—w) = —egw eP(180+ w) = g
op(—w) = —ocpw op(180+ w) = odw
nu(180 — w) = e 714(90 - @) = cvve
ovv (180 — ) =—cvve ovv (90— @) = nuw
(180 — @) =—cdo &p(90— @) = cpar
(180 — w) = —cpw (90— ) = edo

IIOAYQNYMA

MOAUGVULO TOU X AEYETGI KGBE TIOAPAOTAON TNG HOPPAS @, 1" + e, 2" ' +..+a x+ g
v c N kai ag,ay,...,a, €R.

KaBe TToAUVURO TG HOpPng P(X)=to, Go€ R KaAeiTal oTaBepS TTOAUWVUNO. EIBIKOTEPT, TO
moAuwvupo P(x)=0 kaAeital pndeviké TOAUWVUPO. AV QVTIKATAGTAGOUPE TO X ME Eva
opiIopévo  Tpaypatikd  aplBpdé  p,  TOTE O  TIPAYMATIKOG  apIBpodg P(p)=
a,p’ +a, p7 +. +ap+a, TOU TPoKITEl AéyeTal api@unTIKA TRA { amAd TiLA Tou
TIOAUWVUHOU yia X=p. Av gival P(p)=0, T61¢ 0 p AéyeTan pifa Tou TTOAUWVUHOU.

AIAIPEXH HHOAYQNY MQN
T onowadimote dvo molvavopa A(y). 8(x) pe &(x) <0 vrdpyovv povadikd toivdvopw w(y),
v(y) TéTow OoTE:

Alx)=8(x).m(x)+u(x)

‘Omnov 10 v(y) éxer falpé pkpotepo and Tov fudud Tov 8(x) M eival pndevikd worvdvupo.

To A(y) Aeyetar Sruperioc, To d(x) dmpég, o x(y) TnAiko Kor to n(x) VIéA0ITO TG
S1aipeongs.

® Ay v(y)=0 t67¢ Aépe
6111 SrLuipeon tov A(y) pe To 8(y) givor TérsIw
N 671 10 A(Y) Sronpeiton pe 1o d(y)
1 611 70 8(y) dranpei To A(y)
1 011 10 3(}) sivan wapayovreg Tov A(y)



AJAIPEYH MOAYOQONYMOY ME TO y-p

Ly suden) mepintwon now syovpe Suwipean aolvavopow Py pe mulvavope g popeig
a(x) =1-p wiouy 1o RupekaTm:

®  To vzéhowmo tng Graipeons elvar ioo pe P(p). Ankadh v=P(p)
®  To P(y) &yzy mapdyoyre T -p ov ko péve av P(p)=0

® To myhixo ¥ur 10 UROA e owaipeonc o fipl HE [E TO Syipe TOU

Horner,

OEQPHMA AKEPAIQN PIZON

Eorw n moAvwvupin fiowon

a, X" +a, X" bt agx g - 0, pE a # 0 axépmious cuvreAsotés,

Av o axépalog p siva pida g Fffoweong, 161z 0 p zivai Siapms rou oTadpoy 6pou

AOI'APIGMOI

Ava=0pea#1km 8> 0, tote: 0*=8 < x=log.0. looduvapa autd SioTuTwvera we EEng:

0 log.B eival o EkBETNS OTOV OTIOID TIPETTE VO UWPLITOURE Tov a yia va Bpodye 1o 8. To log.8 1o
ovopdZoupe AoydpiBLo Tou B we Tipog Bdon a. AT6 Tov TrapaTTdviy opiopd Tou AcyapiBpou
TrpokdTITE opfowe 6T, ava > 0 pe a # 1, 161 yio kdBe x € R ko yia kdBe 8 = 0 ioxoeL:
log.a* =x Kol a'*? = @, Egdhou, emeidi 1= a” kaa=a', wxve: log.1=0 kai
log,a=1.

Av =0 pe a # 1, 1018 yia omoadimone 8, B; 8>0 xw k R woyiouv:
* loga(8182)=log.81+0g.82
* loga(8/8;)=log.6110g,8;

o log.8*=klag.8
Avap=Opsa B# 1,
TOTE yio ki 620 wyler
6= log, &
log, 5
EYNOAA
MPAZEIEZ ME ZYNOAA Q
ENOIH 1wy ouvohwy A ka B. A B
loyoexe AUBS xe df xe i,
TomH Twy Axa B. ®
loyie: x¢ ANBe xe Ak xeB.

Aynorynoas ToY B{ A . 13) av xade oromeio Tou A givan ke oTomgio Tou B.
MNa va Seifw on 1o A givan urooivodo Tou B Ba mpéme va Seifw on £va Tuyaio oToneio x Tou A
aviiker 010 B, loyoe : av ACB, 10te AuB-B kmAnB-—A



YMEYOYNOI ZMOYAQN:
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» “OAAH”
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