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AIOQOKOVTEC

e [lavralnc [ewpyiou
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FIELDS ArrANGED By PURITY

O =
MORE PURE

PSYCHOLOGY 1S BIOLOGY 1S WHICH 1§ JusT OH, HEY, T DIONT
JUsT APPLIED JUST APPUED  APPUED PHYSCS, SEE YOU GUYS ALL
BIOLOGY. CHEMISTRY TS NICE TO THE \AY OVER THERE

GE ON TOF L

MATHEMATICIANS




What makes an
equation beautiful?

Euler's identity is considered to be one of the most beautiful equations

el

Features five fundamental mathematical constants

=2.71828 it=-1
The base of natural The imaginary unit of The ratio of a circle’s
logarthms the complex numbers circumference to its
diameter

The multiplicative The additive
identity identity
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THIS IS TRUTH

please consider this before talking/typing




2UvoAa ApiBuwy

ducikoi gpbpoi: To mpe@To cuvoio apiBucav mov pobaivel KAmowe eival TO0 GUVOAD TGV
dvowav apBpav (oTo omoio Ba TomobeTNCoV|LE Kl TOV aplBpd Unoev):

N=4{0,1,2, .. v,vtl, ...}

Axépmor gpiBpoi: To civolo Tev axepaiov apiBpov mepieyel Tove PVoIKOUC Kol TOVS
avTiBeTouc Toue. QC yvaoTov o apibpog P eivon avrifetoc Tov o, OTAY To ABpOICUA TOVC Eival
igo ne 1o unoev (a+p=0 = P=-uo 1) cbhog o+{-u)=0).

Z={ .., v, v+l, .-2.-1,0,1,2, . v-1 v .}

Pnroi apiBpoi: To covolo Tov pniav aplBpuoy TeEpLE}El TOVS KAUCNATIKODS apifpovs, Tav
omoimv o apifunTiC Kol 0 TUPOVOUUCTIC &ival axképaiot apibpoi (Ue TOV MUPOVOLLGCTY)
OldpOopOo TOV UNOEVOC).

) I'l r r [ F .1'.
Q= { — , OOV O1 |1 KO1 V €IVl aKEpaiot apibpoi g
I

Appntor gpBpoi: Eivel 1o oivolo tov i) pntav opiBuov, olov oniadl] Tov apbuov Tev
omoimV 1) 0EKUOIKI) Ypa@1] 0ev mapovcidlel kapia meprodkotnTa. Ilapadetypuata appijtwy:

7 (=3,1415926535.. ). e (=2,718281829. ). -[2. 35 xan.

Mpoyponikoei api@poei: Eival 1) eveoon tav ovo Pacikov Tponyollevay cuvoiny, Tov Pntov Ko
v Appntov apiBuav. To cvvolo Tov mpaypanikeov apibpoyv copPfolileton pe 1o R.




2TAOEPEC

mf=22.45915 77183 61045 47342 71522 045 ...

2¢ = 15.15426 22414 79264 18976 04302 726 ...




How to find Pi ...

m = 3.14159 26535 89793 23846 26433 83279 50288 41971 69399. ..

f L | 1

. 7+ 15+ 1+ ‘797+ 14+ 14+ 14+ 24+ 14+ 3+ 14+ 144+ 24+ 1 + - -

(—1)v—=1log (—

=4 arctanl

00 . 2
T= (/ % dl)
—00

1
17=4/ V1—a22de
0

1

dx

w e
-1 y/1—2a?

7= lim
k—o0

7 = RootOf[sin #] B<o< 4)

m =4 | arctan ] + arctan -
o C UL 2 (4 0 e 3

1 1
7 = 16 arctan — — 4 arctan —
5

239
Lzd(1 - z)
1+ 22
12 32 52 72 @2

T
F 2+ 2+ 2+ 2+ 2+

dx

o~ (4k)!(1103 + 26390k)
(k1)43964k




TauToTNTEC

(x=p) =2t = 2y + 7 (x+y)=x+2y+)
(x—y)P=x -3ty +30? -y (x+3)P =x + 3%y + 307+

(=) =x" -4y + 6 -4’ +0" | (x4 =2+ 40y + 6 + 4o + )

Y -1 =(x-y)x+y)

Y-y =(x-y)+xr+17) F 4y =+ -+




TUTTOC TOU AlWVUOU




Auvaueig

[0 TpoyHaTKovg a. b, p. g 1GyYvovy o1 e5NC GYEGELS (e TV mpolmobecn 0Tl
KOBe OPOC £)EL VOO KU1 O1 TOPOVOLUGTEC EIVOL OLHPOPOL TOV [UNOEVOC):

af-a? = aPbte, aPla? = af 4,
L e
(aP)? = @1, aP'? =~/ a? .

a’=1 (a=0). a ¥ = 1

(abV = a¥D*.

Jab =Jab.




Piceg (1)
Opwopoc

Ll
a' =va' omov a=0 wor w vell

IIpocoy)

(Vo ) = . aaid No = |I::f.|

‘Evu g0koio LaBoc Jao + \/[7: =,Ja+p

Ewsaymy] 8etikov apiBpov 6 préiko




PiCeg (2)

ECaymyn] Ostikov apiBpov amo piliko

Pntomon61) TupuvolucTi)
W X -'u,‘l'lr:

TorAUTACIGZ00UE UptOU T Kot TUPUVONUOTH HE v d
. I:J'_ ¥

X _ ‘aw/; +./B) _X ( 1.": - \/l_*: )
Jo-B  ou-yB)Wa++/B) o—p

1)

X




A\oyapiouoil

'Ecto ¢ BeTikoC ap1Buoc o1deopoc tov 1. Av " = 4 (4 BeTikog). T0TE 0 eKBETNC X
KoAgitot Loyapifluog tov A ue faony 10 ¢ kot gopforileton pex = log A.

Av ¢ = 10, gyovpe T0VC dexavirobs royaplOpove. Av c = e = 2.71828.... eyovue
TOVC @uoikobs AoyapiBuovc. mov cupfoirilovron pe ln.

log c*=x log A-B=1log 4 +logB

(log b)(log,c) =1 log, E{’ =log_A4-log_B

logc=1, logl=0 log 4% = plog A




PiCec AAyeBpikwyv EClowaewy

Elicoon mpotov puduov

ax+b=0

; C w b
Av a =0, vapyet pio prlo, x = -

Av a=0x«xo b = 0. éev vrapye pilo.
Av a =0« b = 0. xaBe agp1Bpog eivon pido.
ECicmon) ésvtepov Ppubpov
ax* +bx+c=0 (a.b. c mpaynotikoi. a = 0)
Awkpivovoo: D= b —4ac

Pileg

_—b+~Nb* —4ac

2a

X2

Av D = 0. &yovlie 6VO0 TPUYNOTIKES Kot dvice pilec.
Av D = 0. ggovlie 600 TpuynoTIKEC K ioec pilec.

Av D < 0, gyovpe 6vo culouvelc pryaokes pilec.




Tpiywvopetpia (1)

To tpiyevo ABC €ye
vovioc 4 opilovton o¢ e&ng:

: b
Huirovo sinB==
a

N g . PR C
Zvvyuitovo COSB=—
!

Egartouevy tanB ==

[
T v s v C
2oveparrouevyy  COtB=—

b




Hpitovo

Yovnuitovo
Egountopevy

LOVEQUITOLEVT)

TpiywvopeTtpia (2)

sint=O0OP'=y —1<sinr<1 l
cost=OP"=x ~1<cost<1 B Q"

—o0 < ANt < +o0 J”} ,

| -

—0 : Cl]tT = 1 0



TPIYWVONETPIKOC KUKAOC

Afovoc EpORTOLEVTC




AxTivio (rad)

Opropoc: Mia ericevpn yovia @ 1coUto pe eve axtivio (1 rad) otav Boiver oe 1020 AB tov omoiov
TO pujKoC eivan ico pe Ty axtiva (R) Tou sahdhou.




Moipec kai AKTivia

1. H yovia tov 1807 (nowpdv) evnioTorsl 08 TOON axXTiVIO, OCEC £Vl 01 POPES IOV YOPQ TO INKOS TG
EKTEVOS OTo [jKoc Tou Nusoincuon. Ape, 180°=n rad=3.14159.. rad. Opow Eyoupe Ty ovmioTonyio
360" =2x rad.

H oyeon evTiocTotnong Loy Kot axTvicsy TPOKUTTEL a0 TV amAr) pebodo Taov Tpudy:

o(rad) ]
180

(180" caormuoTo L D oF .F'{Tﬁ"t

U " cwrmuomoy obe o [:J"'ﬁ'-:lr}t




Tpiywvouetpia (3)

SN’y + cos’y = 1

1 COSx 11_ —tan® x =1
= cos? x

1
SN x

" tanx sinx

—cotix =1




Tpiywvouetpia (4)

X GE X GE
oipeg | axtivia




ETTiTredo Tpiywvo

Y& Kube emme00 TPIYOVO 01 TAEVPEC a. b, ¢ Kol 01 YOVIEC A. B. C GUVOLOVTOL |IE
TIC £E1C GYEGELS:

A+ B+ C=180°, a—-bl<c<a+b
Nouoc tov yuitovoo

a b . C
sinAd smB smC

Nouog tov goviuitovon
HOG /

c=a+b* = 2abcosC KT




KUkAOC

Kuxkiog

[Tepinetrpoc

Enpood

OOV 7 1] UKTIVE TOV KOKAOV.
Topfag kvKiov

Mnkoc 10Zov s =716

Eupado E= %rr% |6 o akTivia]

OOV 7 1} UKTIVO TOV KUKAOD KOt £ 1] YOVIO TOL TOUEC.




MNpéBAnua ... Miyadikoi ApiBuoi

Opwopdc:  Ovopdlovps @ovtaoTed opibpud &vov apibpd mc popgnc 1, OOV TO K Eivol &vog
TpaypaTio: opboc.

% -5 2i % woa
-] - 5:\‘

Avalntovrag Tig 500 ADCEL TG ESI0OOTC:

4+ f16-116 —4+-100 —4+10;
2 2

X +4x+29=0 = x,=
2

250




EmoTpogr oTto TTapeABov... (1)

e Eva 0evTpo pixvel oKia pnkoucg 12 petpwy. Tnv
iI010 WpPa £vag TTACOAAOC OITTAA OTO OEVTPO, UE
upoc 1,2 YETpa, pixvel okia 3 YETpa. oco civai
TO UYOC TOU OEVTPOU,

e O MavwAncg ayopaoe 6 TeTpadia Kal £dwoe 8,40
€. N6oa eupw (€) Ba dwoaoel yia va ayopaoel 8
TETPADIQ;



EmoTpogr oTo TTapeABoOV... (2)

e O Anuoc ©Oecoalovikng , yia va KAadEWEl Ta
OEVTPA TNG TTOANG, £BaAe 10 gpyATEC KAl
TeAEiwoav 10 KAGOepa o€ 30 nuéEpec. Av £Badle
OITTAACIOUC EPYATEC OE TTOOEC NUEPEC Oa
TEAEiWvVaV TO KAQOEUQ;

e O1 21 gpyarec TeAciwvouy eva epyo o€ 30
NUEPEC. AV uyel TO 1/3 Twv gpyaTwy, o€ TTOOEC
NUEPEC Oa TEAEIWOEI TO £PYO;



EmoTpogr oTo TTapeABoOV... (2)

e To atmoTéAeONa TNG TTPACNG 4:4(2+2) cival
00 JE ...
e 21N oxeon f(x)=y, n X €ival N avecapTnTn
METABANTN.
2wWoT0 [ ANAdGBoc¢ [



AVTICTOIXIOEIC - ATTEIKOVIOEIC



Mn povocipavrn AvrioTolyia




Movoonuavrn (MovoTiun)
avricTolyid




Augiuovoaripavtn AvticTolxia




Augiuovoanipavtn AvtioTolxia
n1-1

Miua covapmon £ Agyeton aupipuovootjuoav 1 mo axhd “1 — 17 av

e kdbex);, xo EApex; Fx2 = f(x) * f(x)

1] LGOOUVALD oV




Augiuovoaripavtn AvticTolxia
ko ETi




MovoTovia ATTEIKOVIOEWV




AvTioTpo®n AvVTICTOIXION

Mia avTioToixia-atreikdvion f, ue cuvoAo a@eTnpiag To A kail a@igng 1o B,
MTTOPEI VO avTIoTPpA@Ei, HOVOV OTaV N aTtTeIKovion f gival ap@igovoouavTn
(ap@ipovoTin) Kai £1Ti TOUu B (e§avTAei To B)



2UVAPTNOEIC



2uvapTtnan

Miyoviepos

e t‘fr{.tj} ) j (x) :II.‘_:{TE ia_‘:

opwouon o7 TULUDYV




O pnxaviouog f TpeTel...

e Na €ival yovoTiHog (OXI UTTOXPEWTIKA
QMPIMOVOTIHMOCG)

e Na ecavrAouvTtal OAa Ta OTOIXEIQ TOU
Tediou opiguou A (Xwpic va gival
UTTOXPEWTIKO VO €CavTAouvTal Kal OAd T
OTOIXEIa TOU TTEQIOU TINWV B)



(1)

IZ

Qu




Aoknon

Acxnen: Na fipsbotv mopudsiypote svvepmicsav Tov teplypdpovy pueikd mpofiajueta Ko omov To
TEO10 OPLEUOY TOUS Vi EIVOL:

¢  To cuvoro tov Benkov apoypenikoy apbpcy.

To oivoro Towv oxespaiov apipoy,
To oivoro Tow guetkov aplépoy.
To ovvoro A={1,2.34.5,6}




['pagiki MNapaoTtacon (1)

Innobivapn evoc GT autokvijtow

w
=3
=
=
g
%
=
L.

2 3 4
Itpodécgava Aerro (tr/min)




["'pagiki MNapacTtaon (l)




Malnuartikn ‘Ekepacon-Tutrog
2UvapTnong

f: A—>B

y=f(X)=x+5x+3
Y =F(X)=X2+5X+3



[MpayuaTIKEC 2UVAPTAOEIC,
MIAOC TTPAYHATIKNG
METABANTAC



MoAuwvupiki 1° Babuou: Evbetia -

[papuIKA
V=0t X W=g+zU
Y=oy X+,
Y=a+bX
Y=pbX+a

Y=o0X+p 1 Y=p+aX



[pagikn MNapaoTtaon




MoAuwvupikig 1° Babuou

Mopadevypo: Na vroloneBei n iconen e svbeiag 1) omoia higpyeton amd Ta enusio L; (3.y1) Ko X,
1:111}-1:}'

Aven: Eome n eliomon mc svbeiac & v = axtf. H =ficoon vt apenst va smainbsbston amd Tic
CUVIETUYHEVEC TV 2 onusiev mov v opilovv. Apa. odnyoblOoTE GTIC TUPUKATE e£10MOELS, TOV UAOTEAODY
£vil CUOTIIO 000 £1I0MCE@V LE CYVOCTOVS TO o Kot To ff:

Vo — W _._\:u,.!

Ax

X




[[eWNETPIKA EpunVvEia CUVTEAECTWYV

2UVvTEAEOTNG TOU X (aveCapTATWS CUMBOAOU)

,-."':I'!- _] _|1

X, — X

=whiomn ne svbeioc £

= guvTeAeaTi)c oevbBuvonc ™c evbeioc &

= ue v petafoin ™o Tyc Tov v, oTav To X puetaPfalietor wata Ax=1.

2T100EpOC OpOG¢ (aveSapTATWGSG CUHBOAOU)

(i1) Tov p: Edav ot efiomon mc svbeiac e y=ox+p et x=0. taipvovps v=p. Emopsvec to onueio
(0.) aviker oy vbsia £, mpayuo mov onuaivel TG To y=P sval To onuelo Tov afova TOV YV OI0 TO OM0L0

O1epyeton 1) evbeia



Aoknon 1.1

Mupadsrypoa. To enpsio I,(1.4) ko £,(4.1) opilovy v Ben mog svbsioz & Avristowye To enpsia
Tau-1.1) wor Z4(4.3) opilovy v Bgen moc svbeioc £°.
. Jupt, : .
¢  No onmovpyicsTte Eva Ypapnuao, arov va TorobetnBoiv To Técezpu enusic ko va yopayBoiv o
ovo svbsisg £ ko £,

Nao yivel o TpaTn SKTiNen M TS Tepapstpovs o ko fp tov évo svbaidv, koebos ko o T

GUVTETUYNEVES TOU GIHUEIOD TOUNS TGV dvo subsweoy.

No vmoronicBovy ovorivTiKG o1 221606812 TOV U0 subsidy Kol 01 GUVTETAYHEVES TOU GIUEI0D
TONNS TOUS




Auon Tn¢c Aaknonc (1)




AUon ¢ Aagknong (Il)

e [10 TNV €UBEIiq €:
B=5, a=-1

e [1a TNV €UOctia €
3=1,4, a=0,4

® >nueio Tounc (2,6 , 2,4)




Acoknon 1.2

Acknon 1": Na ypogsi ) sLiconen ™)< svbsiog £ ) omolo:

¢ OALEpYETOL @mo To enjuelo (1,1) won

*  GYIIUTICEL YOVIC UE TOV AZ0VO TOV X, ¢=m/3.

(A }'=J§ xH1 - ﬁ )




Aoknon 1.3

Joi L1GT) TOV TUPUKATE svbsiav
: Nit vToL0YIGETE TNV KAIGT] TGOV T
Acknon 2": No vroloyiceTe )

¢ £ y=x-3

3
e zy=-2x+1




[MOAUWVUNIKEC 2UVAPTHOEIC

o Y=q,+a,X+a,X? (2° fabuov)
® Y=q,+0, X+0,X?%+0,X3 (3°° Babuov)
® Y=a,+0, X+0,X? +0, X3+, X* (4°° Babuov)



MoAuwvupikng 2°V BaBuou: MapaBoAn




MoAuwvupikyg 3° Babuou




MoAuwvupuikn 4°V BaBuou

[ ToAvwvupikn cuvaptnon 4ou Pabupon
(oy = 0)




PiCec MoAuwvupikwy Zuvaptnoewv (1)

[Torvwvopkn) covapton 3ou Pabuon [ToAvmvopk) covaptnon Jov Pabuot
(Tpewg amhec piles) (Mio amhn won pia duhn pilo)

Ii;] -




Pilec NMoAuwvuuikwy 2uvaptnoewy (2)

[Tolvovopukn cuvaptnon 4ov Padpod

[Toivmvopkn auvaptnon 4ou foabupon ) ) o
(pnio tetpoamAn wpaypotikn pilo)

(TéooEpEIC QmALS TpayRaTIKES pilec)

-

A




2uvaprtnon Huirévou




2UvapTnon ZUVNHIiTovou




2uvaprtnon Eearmrtouévng




F

évng

—t
o
—
=
O
=4
W
>
-
W

F

uvapTnon

2




A\oyapiOuikn ZuvapTtnon

y = loggx. a > 1

>
X

y =logyx 0 <a<1




EkOeTiky 2uvaptnon (1)




ExBeTikA Zuvaptnon (2)




ExBenikn Zuvaptnon (3)




fix)=a", 0<a=1 f(x) = log, x, 0 < a=1

A=R

f(A) = (0, 400) f(A) = R

e Av a> 1,101 f e Av a> 1,161 f 7
e Av 0<a< 1, 1ot f ™\ e Av 0<a< 1, tote f |

Aev €Xel Aev €xel

® Ava>1,onucaiovagc Ox" @ Av a>1,onuid€ovag Oy’
®* Av0<a<l,onudatovac e Av 0< a< 1, 0onua-
Ox fovac Oy

y=logx 0 <a=<1




Np&geIic ZUvapTACEWV

3. Afpowsnu - Avegopa - I'vopevo — Iniiko

Av ot ouvepTioels f. f,  £70vV KOO mEGIo opiopov A, opileton:
h+ 1 (f+L)x) = fi(x)+ f(x). xE A

Hi—f: (A=A)x)=fx)-f(x). xeA4

._lr]_ : ,_.f'l :

(fi-f2)(xX)=fi(x)- fo(x). x€4

f. . f(x) . .
Ax)y=222 xed' ={x:x€ A f,(x)=0]
JE I (x)




2UvOeon cuvapticewv (1)

‘Eotw nwg Bhouvpe vy yelethooups v ouvdptnon ¢(x) = /r — 2. Tig Twweég mou pnopel va mdper 1
CUVIDTNOT| @ OT0 T UTogoUUE Vo TIS Dloplvoupe ot 2 ZEywploTEg paoes we e8Ng:

pvTioTotyiCoupe Tov aptiud y =1 — 2

dia

2. Ytov aptduo vy, ano to mporyoluevo Srpo, avtiotolyllouus Tov aowuo Sy =+vr — 2. ywur—2 =
kLT il B | { . LULD Y W -

0, wag xon pila €xouv wovo ool apriuol etven yeyahOtepol 1) lool Tou pndevoe.
[Magotnpoiue ot mopandve Bfpata tog eppavioTnxoy 2 ouvapTHoeL
1. nouwdgtnon f(x) = x — 2, ye neblo opopol o olvolo A =R,
2. 1 ouvagTnon g(y) = /¥, ue tebio opopos o olvoko B = [0, +o00).
Erouéveg nopatnpolue twg 1 Tipn g ¢ oto x ypdpeton AL g
¢lz) = g(f(z))

H owdgtron ¢ ovopaleta olvieon tng f pe v g »xo oupPohileton pe to olufoko go f.




2UvOean ouvapTtnoewy (2)

ZUvBean auvaptnong tne fix) (ue medio opigpou A) pe v gix) (pe medio
oplgpou B) eival pia guvaptnan mou £XEI TIPA:

(9o f)(z) = g(f(z))
KOl TTEBiI0 opIguou:;

A ={ze A, f(z) e B}

[Topaostypa:

i
|
b

@cwpovpe Tic cuvapmoss  f(x)=e" wut g(x)=Inx

Awomotovetat evkoio 0T fR—=R.eveo g:(0.oc) =R, oni. A=R. B=(0.00)
Tote:

gof: A —R. émov A" =R us
gof(x)=g(f(x)=n(e)=x. xR

fog:B' =R, émov B'=(0.~) us

cg(x)= fg(x))=e™ =x. x=(0.~)
J = glX) g )
onidon M geo f etvor 1 tavtotikn ge 020 1o R.evon f o g eivor 1) tawtonikn oto (0.00).




AOKNAOEIC

EoTw 6n Exoupe TV ouvapron g(z) = &* pe edio opiood A € R xai v auvdpmon £(z) = 2 — 3 pe medio apioyiod
B ¢ IR To amoréAeapa me oUvBEan sival 1) auvaprnan:

hle) = go f(e) = o(f(2)) = (& - 3)" yemedioopoyoi 4, € R

Aivovtan olouvaptioss f{x) = % wa glx) = -x" - 1. Na
PREITE TIC CUVOPTTTEIC:
Ngof

i) fog




AvrtioTpo@eg Zuvaptnaoelg (1)

9. AVTIGTPOQI] GUVAPTI|GE@Y
TIpemet 1) Guvdaptnon va eivar 1-1 kot eml. (T va 1o ergylovpe Bempovue  f(x) = f(x,)

KO1 TPOCTUBOVE U0 OUTO VU CUUTEPUVOUE X, =X, )

Av f:A— B 10te opiletan 1) avtiotpoen [ : B — A £101 GoTe

e . ) Al
av v = f(x) tote vaigyvel x=f " (v).



AVTIOTPO®YEC 2UvapTROEIC (2)

. ' 2 - -1 y
HMoupdderypa. Av f(x)=1—x". 0=x<1,1t01c [~ (x)=+1—x, 0=x =1,
[TupaTp|GTE GTO GYILLA 0ESIT OTL Ot GUULETPIKES OC TPOS T1) O1Y0TOLO KULUTVAES TELVOVTUL

'.J_E_l J_E—]-
. ’

GE QNUELD TOL 0V PplokovTal 0Aa oty otyotopo. Etvar ta (0.1). (1.0) kot




Zntoupeva (1)

e [lepiypacpr) TNC YPAPIKNC TTAPACTACNG MIOC
ouvapTnong

e Eupean TTediou opiouoU PIag ouvapTnong

e KaTaoKeun ypaPIKNG TTapacTacng MIOG
ouvapTnong

e MeAETN povoToviag plagc ouvaptnong



Tip 1: NpagikA MNapdcTaon

‘Eotw ot diveTon ple cuvaptnon f pe medio opuopov to ouvoldo A. TN va Bpolvpe:

* T ONUELC TOUNG TNG E} pe Tov dfova XX Avvoups v sfiowon f | I} = (O oto A.

*  TO ONUELD TOUNG NG I.'Z'J. ue Ttov dfova V'Y apkei va Bpovpsto f | []} ue TV mpolimobson ot
e A
TNV oXeTIKN BEon g E} ue Tov dfova X'x Avvoups Tnv avicwor f[:t] > (0. Av n ekiowon
aAnBevel o Eva SuaoTpa [ﬂ'. ﬁ] — Atoten f Ppioketal mévw and Tov dfova XX ¢ autd To
SukoTnpa Kol kKdTw and Tov dfova XX oto Sidotnpa A—[a.ﬁ]

‘Eotw Twpa 6TL SiveTal pie cuvaptnon g pe medio opuopol to ouvoldo B. INa va Bpoupe:
* Taxkowd onpeie twv C, ko C, apkei va Aoovps v ekiowon f(x)=g {:!.,]I Vxe AnB

e  Tnvoyetikn Beon Twv dlo ypa@lkwVv THpAoTACEWY apKEL va AVGOULE TNV avicwon)

flx)>g(x)




Tip 2: Eupeon Mediov Opicuou

‘Eotw o011 pog divetan i cuvaptnon f(x) ko poag intovv va Bpovps To medio oplopol ™HE GUVAPTHONC
auTnc. ToTe eAgyyoupe:

hix)

* Avnouvaptnon feiven e poperc flx )= Bedovps g(x)#£0

Av 1 cuvapton f eival ™ ¢ popeng ﬂ‘ﬂ = .,Hu'lg[}: I| Bedoupe g(x)=0

Av1 ouvaptioe: f etvar g popeiis f(x)=1In(g(x )) 8&houpe g(x)>0

P PR ;o i
Av ) ovvapman f eivar g popenc I(x )= eolg|x )) tote Bhovps glx | # K+ -

Av 1 ouvapmon feivar e popoeric £X)=colglx)) téte B2dovpe glx)# km




Tip 3: MovoTtovia Zuvaptnonc

I va Bpovps Tnv povotovia puag cuvaptnong f epyalopocsts pe Evav omo TOUC TRPUAKATW TPOTOUC:
% Egkwvvtoag amd v vnobeon oTL X1< X2 npoonabovps va Snuovpyricovps TV

aviowon f(x, }H f(x, ).
-

v Av fﬁ:?il )< fﬂ::{! | ToTE N f £iven yvnolwe adfovoa oto InTovueve SidoTnpo

v Av fl::}:l ) > f{_}iz ) toTe 1) f elval yvnolwg @livovoa oto {ntovpevo Siaotnpo
EekwvwvTac amo tyv vmobeon f(x,;) < f(x;) mpoomabolps va katanfovps o puo amo
TNG MTAPUKATW TYETELS:

v x1< X2 TOTE 1) f 2lval yvnolwe avfovon oto {nTovpevo dudotnpa

v X1> X3 TOTE 1) f elvar yvnolwe @Bivovoa oto {ntovpevo diaotnpa
[MpoomaBoups va Bpovpe To mpoonpo ¢ duxgopdc f(x,) - f(x;) pe mpoimobeon x;<
X2

v Av f(x1) - f(x2)< 0 tote n f sivon yvnolwg avovoa oto {nTtovpsvo Siaotnpa

v Avf(x4) - f(x2)< 0 tote n f etvon yvnolwe @Bivovoa oto {nTtovpsevo diaoTnuo

f(xl }_f{-";:}

Bpiloxoups To mpoonpo tou Adyou petafoliig L =

v Av A>0 1otz n f eival yvnolwg avfovoa oto {nTtovpuevo dwratnyue
v Av A<0 tote n f sival yvnolwg @bivovoa oto {nTtovpsvo Suaotnua




2nueio Zuoowpeuonc (1)

Opwopas 4.1.1. To onueio x; e Ac R ovopalstor onpsio cvoc@psvons Tov cuvolov 4. av 1a

omotovonmote BeTiko mpaypaTiso apiuo £, (cvvnbec apketd pKpo), 1GyvEL

(xp—&x,+e)NA—{x} =D, (4.1.1)

onhadn. otav 1o chvolo A EXTOC TOL ONUEIOV x, E£YEl MAVIOTE KOWA CTUEIR HE OMOIXONTOTE CVOLKTO
OIACTNHE, MOV MEPIEYEL TO X;. 10 avowKTo SoTnua (x; —£.x; + £) ovopdletol mEPOY] KEVIpOL X,
copPoiiletar pe w(x,.£) . M yErToOVid Tov eNUEiDL X, KOl OKTIVOS €.

I mepinteoon mov vmdpysr £ 0. ywa 1o omolo wyver (x;—&.x;+&)NA—{x,|

OVOUOLETOL OTONOVEONEVD GUElD TOV Cuvolow A .




2nueio 2uoowpeuonc (2)




Opio 2uvaptnoncg (1)

Opopiz 4.1.3. Eote 4> R. AC R xm x; &va onpeilo cvcompevons tov A . Av yia xafe Betio
mpoyuoTko apfud & vmapyer Evac Bemikdc mpayponkdc apiBuoc & (efuptdpevoc and Tov £ ) TETO0C
wote, T kabe x £ 4 pe [x— 1| < § VIL1GYDEL |f{ x)— E" < £, TOTE 0 Mpaypoanikoc apifuoc f ovoualeto
apro (opraxn Tyu) mg cuvapmeng f oto X,. H opra] Ty g f . otav n avelapmm petafinmi x

Tetvel 6TO X, (OTUEIOVETUL X — X, ). copPolileton pe ]].111 f)=t.

4

Anhadn,

lim f(x)={< ywawdbe € > 0. vndpyer d =4d(g) > 0. téT010 doTE, Vo wdfe X EA pe |J.'— :l.',:_| <4, vd
X—X,

1Gy0E |”.f'{.‘-.':] — t| - (4.1.2)




Oplo 2uvaptnoncg (2)




Oplo 2uvaptnoncg (3)

lim 7(x)= L

X—>1




Napaodeiypa

—x/10 . ; . - .
) e pux oL TupoKkaTe GynpoTog £yet lim f(x) =2
X—+D

v=2+e "pux




Aoknon

27707

2797




[MAgupika opia

11. IlZevpwke Opra x —x," 1] X —X,

lim f(x)=4 oOtav Ve>0.36>0:Vxcd usx, <x<x,+0= |frj:a;}—,&| < E

X—Xp

Iim f(x)=4A otuv Ve>0.0>0:VxcAd usx,—o0<x<x, = |f{x}—f.| < &

X—Xp

im f(x)=4+~c Otav "M >0,36>0: x4 uex, <x<x,+d= f(x)>M

X—Xy

lim f(x)=+~0 O0tav "M >0.0>0:"xc A uex,—o<x<x,= f(x)>M

e ]

lim f(x)=—~c Otav "M >0.30>0:"xE A pex, <x<x,+o0= f(x)<—M

X—Xp

lim f(x)=—~c O0tav "M>0.20>0:"xcd uex,—o<x<x,= f(x)<—M

X—Xp




'VwaoTa 6pia

14. I'voota Opwu

. av a=0

' ¥ :El
a) imx® =44+~ av a=10 B‘all lim —— I

I—0 0 1_

0. av a<10_

ﬂ:'r . gV mMm=n

il

0. ay m>=n

o, av m-<n

-

lim . £) 11111{1—£J — g"

e X —0

X




l1d10TNTEG Opiwv
fim (f()+g(9) = im f()+ lm ()
hf.n (f () =x ]1111 f(x). 7wxdbs ctabepd x R

m (f(x)-g(x)) =Im f(x)-km g(x)

N Im f(x)
lim ZAS) — -‘ : spocov lm g(x) =0
=0 g(x) m g(x) %

i | 76| ={lim_ /(9

m i (%) =Jhm f(x). e@ocov f(x)=0 xovida 10 X




R |
v tote lm— =10

X—Xp

: .1
r lim f = 0 xer £20 xovtd oto x; té1e lim — = 4x
X=Xy XX

: |
r lim f = 0 xar =0 xovtd oto xp téTe llm— = — ¢
XX, .

rlim f =400 1 —00 to1e

I .-'f:|

lim f . TOTE 11.'111.." = 40 gav =0

X—+Xp




Opua pacikOV SCOVEPTIGEOV GTO ATELPO

Av v dpnocg : Im x" =+ Iim x¥ = 4+
Avvdapewc tov x X—+0 A

N AV ¥ TEDLTTOC ; lim x" =4 lim x* =
veN putdg : M lim .

ADVITLHES OUVALLELS 1 |
e X, O lim x™ = Iim =0, Imx™" =lim—=0

W

% - - - 1
\ EN B — i A—im ¥ A — i W — i X

IMpoypomxes
OUVANELS TOU X,
grmov o > 0

lim x" = +w Im x™ =0

W — -0 X —00

Av a=1:  lima" =+ lim o* =0
ExDenind dpuo X34 R

Av D<sa<1: lhim o =0 hm o = 4w

K — 4c B i

Av a>=1: limlog x=+x , limlog x==—-x
Aoyvoplbuxd Gpua K= x— 0"
Av D<a<]: limlog x==x, limlog x=+x

W= w50




ATTpoa010p10TEC MOPPEC

The Seven Deadly Sins
0

0

1.

X
_y —

O




2UVEXEID 2ZuvapTnoewy (1)

Opwopac 4.5.1. Ecte n cuovapmmon 4 —E xo x; onusio cvcocopevons tov 4. H f ovopaletan
GUVEXI|S OTO GHUEID X, OV Kl LOVO OV

li_m f(x)= f(x,). (4.5.1)

X—X
Ioodvvapa. EIVAL CUVEYNC GTO CNUEI0 1, . OV K01 LOVO av
Al 0
via kofe € >0, vapysr 6 =46(g) > 0. 1eToo ot v kabe x4 pne |[x—x | <4 . voa woyost
¥ PY ¥ L 9 X

IF () — flxp)|<e @52

Av n covapmon f etvon covepnc oe kabe onueio tov cuvvokov B C 4 ovopalstar svveyic oto cdvolo
B.

Av o ™) covapmon f wydsr Im f(x) = f(x,). 161 Aépe éun f eivon acvveyis oto x, € 4 Ko TO
I—X -

OTUELD X, AEVETUL GNUEID aGUVEEWOS TG f -




2UVEXEIQ 2uvapTRoEwYV (2)

12. TuvEyelu GE GIpEio
H covdpmon f:A — B eivul ouveync oTo onueio x, €A, ov vrapyet 1o opo lim f(x)

F
X—Xp

ket wyvet im f(x) = f(x,).

H ovvapmon f:A — B sivot ooveyn)g omo 0elid oto onusio x, € 4. uv vIdpyel To Oplo

lim f(x) kovwgyvar lim f(x)= f(x,).
X—Xy - x—x," )

H cuvdpmon f:A — B eivar cuveyng amd upioTepd 6to onpeio x, €4, av vadpyet o
opio lim f(x) xaricyoer lim f(x) = f(x,).

X—=Xy N—+ X




2UVEXEIQ KAl ACUVEXEITQ 2UVAPTATEWV




2UVEXNGC 2uvapTtnaon




2UVEXNC ZuvapTtnon (2)

The diagram shows the region R enclosed by y=sin"x and the x-axis
for 0=x=m.

Using the method of cylindrical shells and the results in parts (1) and (11).
find the exact volume of the solid formed when R 1s rotated about the
y-axis.




AcuveXnic 2uvaptnon og znueio (1)

UM |

_-{ 5 1 1 1 1
-0.06 -0.04 -0.02 0 0.02 0.04 0.06




AcuveXnc Zuvaptnon o€ znueio (2)




ACuVExela

UVEFELES

¢ T 6100 TAEVPIKG OP1U VILAPYOVV. Elval iG0. aAld opepovy amd 10 f(x,)

LTV TEPIMTOGT a0 1) AGLVEYEW aipeTon [e ohhoyn) e g f(xg)

Ta ovo T{H"hl"'*u-m nrq:_; ||}'[|f}1',.-'|'|u',' oA ..1u,4,4 pouvy ].J."'TH' 0 TOUC

._.T'I]‘.' TEFP‘lHTF'HJH gauT ]| av 1 1"lLl'I'| ,TH. b £lval TO ‘I]LllEfH}'u'mJthj TMOV TTAE U}HhLJ“ lill}{t-]‘-.'.
o EJT]Ll'"ID /. "'-""TU'[ KOVOVIKO th]LlF.lD W) :_Tl_':l‘-'E:;,-’F.m."

Evo TovAGY1GTOV 0O Ta TAEDPIKG OPL0 OTO v opiletan 1) sivan dmeipo (onueio
AT EPS QOUVE FEWNS




Movortovia 2uvaptiocewv (1)

I'vijowr avCovoa I'vijowa @pBivovca




Movortovia ZuvapTRgewyv (2)

5. MovoTtoviu
H covapmon f(x) eivat

avZovad n<xn=f(x)=f(x). .x, €4

c'Jr']'E'H"-,'.:::u oo X < X, = i‘r { X _:] = f '::..TJ ), Tx.x, =4

YWNOImS U0V n<xn=f(x)<flx) .5, €4

YN oing eoivovca n<x,=f(x)>f(x). ™x.x,€4

Mébooog: Tho mv e&taon ¢ povoTtovig Bempovis ovo TINES X, < X, Kot eCetdlovpe

m owgopd  f(x)—f(x)=>0 1 1o mriko f(x)/f(x,)>1 otav ot mpEs ™

GUVAPTI|GIC Elval BETIKEL,



Autouca 2uvaptnon

fix, =1 /




Opayuéveg Zuvaptioelc (1)

6. Dpuypeves TuvapTI|GELS
H cuvdapmmon f(x) etvau
QPUYLLEVT) Im. M m< f(x)< M.

OPUYLLEVT] GV IM: f(x)<M. Vx4

PPUYLEVT] KATM dm: fi(x)>=m, Yx€ A4

LN-QPUYLLEVT) Tm.M.dx.x, € A f(x) <muwar f(x,) =M

OM AEyeTOl OVO @Payo, 0m KOTO Qpayud




Opayuéveg Zuvaptioeic (2)

!
B me ey e

i
gy Kave
AR V=i

My-gpeypuevy




Axkpotara zuvaptioewyv (1)




AxkpoTarta 2uvaptioewy (2)




Minimum - Maximum




Spiuay’




ApTia 2uvapTtnaon




[MepITTh 2uvapTnaon




Napadeiypata yvwaoTtwy ZuvaptRogewy (1)




MNapadeiyuata yvwoTwy ZUuvapTnoewy (2)

Dunning- Kruger Effect

U klld nd Unawa fItHwaf ultie
A s Own Inc mpt LdtlﬂtdSlfA t

Nobel Prize Psychology 2000

5
Qo
=
Q
T
=
=
o
O

0%

| .
No nothing Experience

(Knowledge in field)




Napadeiypata yvwaoTwy ZuvapTRogewy (3)

knowledge

“MORE THE KNOWLEDGE,
LESSER THE EGO.

LESSER THE KNOWLEDGE,
MORE THE EGO.”

~ ALBERT EINSTEIN



Napadeiyyara yvwoTwyv 2uvaptioewy (4)

|
|
|
=i

<
O
&
™
-
s
O

L

: R —
untormation




Mapadeiypata yvwoTtwy ZuvapTtRoewy (5)

Dancing Mathematician




[ VWOTEC 2UVAPTNOEIC
OUVEXEID...



1. Hypopukny covapnon (evbeio) y= f(x)=ax+p

Ay




3. Ho
noy Iy
PUOIKI] cuvaptnen (vrepPos
o))

AY




4. O TPIYOVONETPIKES (KUKAIKES) GUVUPTI|GELS




n n—1
a, X +{IFI—1 X 1B
m m—1
ﬁm X - ﬁm—l X T

10

5. H pnt covapmen v =90(x) =




6. H exbetucn] cuvaptnen e paon a. ofl,e=0 v=f(x)=a’

[Tapatpovle 0Tt Vo kKobe o mepva amo 1o onueto (0.1), ont e a=1 eivonl avZovca., evo
yia 0<a<1 @bivovca. o o=l woydel lima” =+~ kot lim a® =0 ko avdioyva OTav

X—D X——00

O=a=1.




7. H hoyuprOpiki cuovaptnon pe paon o,  o£l, a=>0

LI B R R N B B N B BN B B B N N B B e |

[

Vv =log,(x)

| L S S B B B B S = = T e B R |

[Topampovle OTL Vo KUBe o mepva om0 1o onueio (1.0), ot o o=1 etvar aviovoo.
eved 7o 0<a<1 @bivovoo. I'a =1 1oyver lim log, x = +oo kot lim log, x = —no . EVO

X—00 x—0

7o 0<g<1oyvel limlog x=—oo wot limlog, x=-+n0.

X— x—i"




Zntoupueva (2)

e EUpeon opiou piag ocuvapTnong (av
UTTAPXEI)

e MeAETN CUVEXEIOC ) AOUVEXEIAC UIOC
ouvapTnong



YTTePBOAIKEC 2UVAPTAOEIC

vTePPoiKo NUITOVO y=simxr=2"2_R—R

LITEPPOAKO GUVNUITOVO  y=coshr=— ‘R —R
VITEPPOAIKN EQUTTOUEVT) y = tanh x = "’“111‘ *R_R
cOsSNn X

coshx

LVITEPPOAKN GUVEQUTTOUEVT y = cothx = R—{0}—R

sinh x




Avtiotpopeg KukMkES LovapTioelg

r

2 . 10
ToSNUX 1§ Mp X

MNUX-TOS X

[IpmTevmv KAUOOC TOV TOENUX




r

(o -1
TO;GUVX 1] GuLV X

v=ovvx:|0, 7| >[-1.1]

y = rofovvx [ 1. l]%[{} ﬂ']

IIpmTenmV KAGOOS TOL TOEGLVX
/z); A

A




TOSEPX KOl TOSGPX

.1'=5¢1'1‘;—£~%;‘—>3‘5 y=o¢gx:(0, 7) >R

2
verotepe B | -7 v =rogopx: K —(0, 7)

{

I




Iowtnteg Tocmv
NUX Kol TOENUX N
£1VO1 OVTIGTPOPEC = np(Tosnux) rogux =6 =

f;wH = JUT

*101'0]-}“3 mv Tl]l";.f(!]*;'(:}'_[g‘[p“{f] _________--—---""
eCiomon €161 OGTE B €[-1/2, W/2])

rosnu(nux)=60—
nue =nux =
| 3"_5 o J3 .

rosnu| —— |[= 0= nub=——- O=x+2km | O=m—x+2r

.—-" 4 < -",F{—_
'?;"'a“ﬁ f?ff - |:“*19:-; = X <

‘j- f

mj;gﬂ_u‘ —

av (3k+l}ﬁ—£‘;£x{::[2k+1),’r+g




ovV(ToSoVVX) =X

rosovv(ovvx)

av2kr<x<2(k+1)x

*‘. — 2k

121;'?— y

I’ﬁ{\—l}T‘“*i -2k

Emiongc:

ep( rocepx) =

EVOD ﬂi?’fﬂb( Em‘) =x—kr

.;T .a't
avikom——<x<km+—
9 ~

i i

roc nu|—x)=—tocnux
rolouv(—x)=rx

— ToSoUVX

x)=—-tolepx

[0 TO TOEGOX, €YOVLIE:

, 1
TOSOPX = TOSEP—
X
TOL O1VEL

tocop(opx) = tolep(epx)

i ; T
TOE ML X + TOEGUV X = B

HL'J' Et’.?*i—tﬂ C"t’.?*i_




TPIYWVOUETPIKOC KUKAOC

csch
tanb
cot

(L)

dcosh smf)
N

0°, 360° '
1

ﬁﬁﬂ\ / 11f6n
210°
SHTC T 3%
208" A3 =——""5Br 315°
240° 300% (612 cos 6
unit circle vig)=sino

TOWV furovav

alovag




TpIVWVOUETDIKEC TAUTOTNTEC.

nu-w + ouvaw =1

EQL TP = 1

Md
UL

£l =

auvL
JULS

gl =

|
TUV L) =

1+ 4w

-1 £ nuw = 1
-1 £ guviw £ 1

ouviZKkT + w )= ouvw, ke £
AVTIOTONA VIO NU, £, TQ.




EYETEIC PETAED YWVIWY

AvriBeTec

Abpolopa m

Alagopa

Abpolopa mi2

N(=X) = - NiX

Nu(I-x) = Nk

() = - N

nu(g—:f.} = UV

qUV(-X) = TUVX

JUV(TT=X) = -auvx

TUV(TT+K) = -TUVX

m
cﬁuv[E—}:] = M

EQ(-¥) = -Ex

EQ(TT-x) = -

EQ(TT+)) = £

m
Ew[E—}:]l = (X

ap(-x) = -qpx

O T-X) = -0

JO(T+) = O

m
mp[E—}:] = Epx




TPIYWVOETPIKEC EEITWTEIC
[ x=2km+8 (% =2km+8

Nux=nué < | | K EL | OUVX =OWE & | | k=7
'_}:=2I-L1T—1T-EJ '_:-:=2Hrr-9

£y =l = X =km+6 kel

BOoIKEC TPIVWVOUETPIKEC EEITWTEIC

nux=0 & x=km kel guvk =0 x=km+m2 kel




TpIyWVOUETPIKEC TOUTOTITEC

Nu(a+g) = nuaguv +

nuBouva nu{a—§) = nuaguvi — nuBouva

guv(a+B) = ouvaauvp — nuanup guvia—f) = ouvaouvp + nuanup

Epa + £

epla+B) =
#a=p 1- eipaepp

gpacep -1
opa + app

op(a+g) =

nu2a = 2nuacuva

ow2a = guv'a - nuta = 2ouvia - 1 =1 -2nu°a

5 1 -ouv2a
U a=

-

ouvig = 1 +ouvia




AvTioTpo®eC YTTEPBOAIKEC ZUVAPTATEIC

. . —1 f 1 | B
v=arcsimhx=smh  x= 111[ X+ \f;,; — lJ: y=R

y=arccoshx=cosh™ x=1n [ x4/ — 1") x> 1

y =arctanh x = tanh ™ x

-1
vy =arccothx =coth™ x




Yneppoiwko nuitovo - Yaeppfoirko cuvnuitovo




YnepPoikn epamtonsvn - YepPoAlK) GUVEQUTTOUEVT

7

4 -




[MeTTAEYUEVEC 2UVAPTATEIC
F(X, y)=0

IMupassrypa

H elicoon —+-—=1 opilel memieypeva o Ehiewyn). Maaota, 1) ELAetW] gOTI)

OPICETOL [IE OVO KAGOOLS, O EVOS TOV OPICeEl TNV ave Np-Ehistyn (ovvdaptnon v = f

Ile meolov opwouov [-a.0]) eved o driog opiler TV KATO NMW-EAAEWT) (CuUVAPTGY)

X :
1 —— e mediov opiopov [-o.a]).
a-

5§ 1 k| s Ik

Ouow 1 egicoon X°~ +y " =a ~ opilel TETAEYIEVT TO UGTEPOEIDES




Zntoupueva (3)

e [10AU KOAN yvwaon Tou TPIYWVOUETPIKOU
KUKAOU



NapapeTpikéc EClowaoeig (1)

X =0 ocuvl
.08 <27
v=pnué

gl 2
x° 0y
S T 3=
o G

_a’ouv’é \ pnute

5

1




NapapeTpikég EQIowoeg (2)

3
., x=aovv't . e
OO TEPOEIOES Ctelo.27) / KIOGOE10£EG

y=anl't

-

S

- QX KDKAOEIOES x=a(r—nur)

= )
-~ v=a(l-ovvr)

L~




NapapeTpikéc EClowaoslc (3)

Eot® ovo cvvopmoele x=g(t):I— 4. y=h(t):1—B s neoio opwupov L
YmoBstovpe 0Tt 11 g() EWVOL OVTIGTPEWI). T.¥. OT1 &ivol povotovr. Opileton 10TE pid
ouvapmon v= f(x): 4— B 1 onoio AEHIE OTL OPICETON MUPUUETPIKG NECH TGOV g Kul A 1)

J.

- -1 .o P oo =L
U]l,r o U]l = ho g . non jix)= h & X)) na

OO0 EWVOL WA 1) GUVOECT) TV h Kul g
Kofe x = A.
H «ouvapmmaon» f: 4 — B evOoEYeTul v [V IKOVOTOIEl PaCIKES 1010 TeS. Y. [ 1o 1010 X

WO OO fl_'l-.r'l T r[:jl.Jru ||"'|"'TI_1-.._['_! A"l LI_ O 1.|',TI'|.]- i |H.|'{+H.']n}'1.' T'[}q.._[f 1.



Quiz (3)

{00 x{1%




8 16

log,(1024)




Quiz (5)
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[MoAIkéC ZuvTeTaypEvEG (1)

To TTOAIKO oUOTNUA CUVTETAYUEVWY E€ival Eva
OI10IA0TATO CUCTAUA CUVTETAYUEVWY OTO OTTOIO N
0£0n OTTOIOUDNTIOTE ONUEIOU O€ £va ETTITTEDO
KaBopileTal atrd TNV ATTO0TACH TOU ONUEIOU
QUTOU aTTO €va auBaipeTa ETTIAEYUEVO ONUEIO
AvVa@OPAC Kal TN ywvia atrd pia aubaiperta
ETTIAEYPEVN KaTEUBUVON



[MOAIKEC ZuvTETAYHEVEC (2)

H ammootaon vog onueiou atrd To auBaipeTa ETTIAEYPEVO
onueio ava@opag (yia 1o otroio €iBioTal va TTIAEyETAI N ApXN
TWV ACOVWV) ovopadeTal akKTIVIKI) OUVTETAYUEVN N

ATTAWG aKTiva KAl cUPBOoAileTal ouvrnOwC PE TO AATIVIKO
YPAMMA I, EVW N YWVia TTou oXnMaTi¢el N akTiva Tou onueiou
uE Mia auBaipeTa eTTIAeypEVN O1eUBuvon (ouvnBwg £vag atro
TOUG OUO KUPIOUG ACOVEG OUVTETAYMEVWV)

ovopadeTal ywviakrn cuvteTayuevn N alipouBio Kai
ouMBoAieTal ouvABwG e To EAANVIKO TTECO ypaupa ¢ () 6)



[MoAIKEC 2uvTeTayHEVEC (3)




[MoAIKEC ZuvTETAYHEVEC (D)

X =rovvl

. | rogep(v/x). av x> (

V=1 nub v

' I T+ toceo(v/x).avx <0




To onpeio 0c oUOTNUA TOAIKWY OUVTETAYHEVWY A(\E I45D) )
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( To onucio A(V3, 1) oe oUoTnua KAPTESIAVUWYV CUVTETAYUEVWY




[MoAikéC ZuvTeTayuéveg (5)

I1 IZIPiiEiELT ACL 7.1 To O e 1y LE HUSTEGLAY E S OUVTETUY! EVEC /3. | EYEL TIOMLKE




Napadeiypara (1)

r=a(l+ouvvd). fe [IZ_'II 27)




Napadeiypata (2)

—
- __'_,_,_,—'—Hr
s -
.._.-"'
I
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N f
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VAN

e T
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-t -:t ST |;
\\ &.‘:r_f'

e

f

TETP d 00 O LIEipa Apyunon Aoyoup1Bukn Tueipa

r=anu26. 6<[02r) r=af. O =0 Qe




Zntoupueva (4)

e MeTATPOTIN KOPTECIAVWY CUVTETAYUEVWYV
O€ TTOAIKEC KOl TO QVTIOTPOYO



[Mpoaeyuis....




AOCKNOEIC



MeAETn Mpagiknc MNapdotaong




O Px)=3x+8

Doemain (~20 ,00)

)P(X) = Vax-%
Domain [“f'/ oo )

3 P =
Domain: (—co ,a0)

ﬁ(x): —%

x+’-{,

Demain | (~=0 ,6)U (6 ,0)

-2
P s oo

Domain: { ~e0, o)

Pixy=V=x2~9

VD"-""'Q\M‘.(*C’OPE‘I [3,)

x* +7Z

f(x): <t —9

P (~e0/~3)U(~3/3)U (3 ,00)

3% :
Pexy=\x® 4+ 2x -4

Domain: (—oo , )

foo = Los (16-x2)

;>CJL‘MICL:11'. (~y4, &)

ECX) ~ Lc‘3 e

Domain: (~o,~1JULS, o) |

Rix) = 9-)/7(

M (- ,0)U (9,00)

\

f:x):

DOML}EV?.' (—ao‘. oo )

|® Po= Y=

x4+ 7

2X%: ~X +F

x -~ ; /oo o
X~ =15 ” p 50, .3 =
f(x) = T 29 F(x) =20 =2 4245

Pomain: (=/~5)\J (- 5,00) Pomaint: (~e , m»)

A 2% Px)= \J-xt-9

Domain: L[| ,00) Domeuin: &

= ! 4
@ 2o=Llnl| x*-5| 29 Py~ V/E -9
D: (~B~E)U(-V5 5 )U(V50) Domain: L[-2,2]

Z
- X 3 |

. 2(%):6 e P(x):"lé - x4
Domain: (- ;o) Domeain: (-2 ,00)

x® )

N = e sy
=% = | VRN o sy

xt 4 X2
D! (~o/~)U (=1 11)U (1 ,0) | D (~2/~F1U(~Y4,3)U[ 9, )
] . 5; -
P(l}: —_— 2 E(x) =5 = x
| ) f )
Demain :

Domaint (—oo, )
oo = l |5 —~x 1

S
x) =\ %% -8
(~=,57)

Domain i (~c0,2)U (2,00) || Powmain |
Poa =bn (x%+1) —_
>’ -3

( (=o0,3)

Domain'. (~x, oo)

P ooz

(=c2,00)

N P =

Domam

- F q - \

2 P (x) =V(x=3)(x+2)(x~v) | 5 }?Lx\:loa.l L;~x'[

Ocmo\\.x;[~2;3]‘,‘[l—.‘,/w) Domain: (~m,4)J (Y,o)
x+ 2 \*-

P (x)=log (—J_—_‘f
Domain & (~,~3)V (3,60) |D! (=@~ (=1 3)U( 3, )

£ 17 o~
& Pix) = V(9= (x43)
Domain! E —3 ) 0o )

% Pix)= E‘_’L‘}

, ™~ ey oof \
Domain (~®,0)U (0,) | Domaint (=22 ,20)

] E(Z):Ln( S

|22 37| & (X+2)(x~6)

38 Pox) =

Pex) =

Di(v00,-VF)U(-VF,ZEW(¥F ) | Domain: (-1,6)

o~ e 55
g E(X)" L°5X
Dowmalar {on)Ull




Opia Zuvaptioewy

No Ppeite T0 TopuKaT® Op1d:

lim (3x" - 4x+8)

limvx+6

lim (3%’ —4x+8)=3(-1) —4(-1)+8=-3+4+8=9

X——1

. 3x"—8 3-0°—8
lim - = =4
=0 x —2 0-2

_1_1'11;«.;":{ +6=43+6=3




Av lmf(x)=-3 «xut limg(x)=4. Na [fpeite o opro:
E—piL

0

I ' 2-f(x)+z(x)
_l_iﬂ:l_ll__ﬂ-f[:-;]_;]_.g{x” lim {"L:|+_[‘h,

T3

2(x)

lim(3-f(x)-4-g(x))=3-lmf(x)-4-limg(x)=

L —ei

3(-3)—4-4=-9-16=-25

) f(x)+g(x) lim(2-f(x)+g(x)) 2-lmf(x)+limg(x)
— ' E—L

— — ==l N—=il —
\/gl{:-;]l 11'111\[;{};] limg(x)
n—=

x—pl

2(-3)+4 —6+4 -

Ja oo o2 2




No VTOAOYVIGETE TU MUPUKATH OPLU;

. X—-2
liin
z=2 w- — 4

X +X-30

lim
x—33 X _3,

X . (x—-2) 1
lim = lim - : - ]
e | _}-[1—3'{:‘;+3' =l 4+ 2

X +4x-5 . (x-1)(x+5) _
lim 1 liny { 1 =lim(x+5)=6
x—l N — x—»l by x—l

Cxlex-30 L (x=3)(x+3x+l0)
lim = lim ' -=lim(x" +3x+10) =28
X—] X -3 x—4] X —3 Kl




No [peite 10 TOpUKATE Opi:

2% —x-1
lim
ss— 10X +5

X +27

lim

Ot pilec mC eSiomong:




2UVEYEID....

CYlg ¥ (x-2)(xT42x42°
lim =im = lim ' L =

el YT ' R V2 |
I -16 () g ot (0 -d)(x 4

. {3_3”3:_3““” X +2%+4 4+4+4 34 3
= lim - _ — = lim = 2
E*ﬂx—l”x+3ﬂx'+4]1HHE—JHE'+4}-H4+43 4.8 8

(x+3)(x*-3x+3)




3 (vVx —3)(vVx +3) Jx —3°

X
lim = 11111 = 11111
= X—9 =¥ (x-9)(Jx+3) = [1—93[«&'1—%]

: 1 1
- =lim

1
o\ x+3 Ao+3 6

‘"*"'-"'; 1—%H~,.u"?1 1+3:|
— = lim
S X — £ {'\."_l‘i 1+3_:|

M2x—1 —3° . 2x—1-09 2x —10

= lim = lim = lim

20 (x—5)(V2x—1+3) = (x-5)(v2x—-1+3) =7 (x—5)(V2x— 1+%p

B {"gi _q] 2
= lim = lim

x—33 "L—-“m_F%:I :i_’}m‘Fi




2UVEYXEID...

xididxs10 [:};+4+*~.f'};+1{1}I[':-;+4—*.h;+10']

lim - = lim ' =

=6 X —36 = (x7-36)(x+4-x+10]

{&+4'||:—\h+1[]_ X" +8x+16—(x+10)
= lim = lim

¢ (x?36)(x+4-vx+10) *=(x'~36)(x+4-vx+10) |

.giz_l_-'.\: 6 {‘:.. 5”'& 1)
= lim = lim

=5 | -.L _%6]h+4 \f":.+1'|:]' S fE’rII[“=-+5|"|"~+Jr VX +10 1

X+1 —6+1 —2
= lim

=6 (x-6)(x+4-x+10) I{ ~6-6)(—6+4-+/-6+10) a8




ATVETUL 1) GLVAPTNON:

fl{"}i}=-::

No LIT0AOVIGETE TO TAEVPIKA OP1U:
Ko limf(x)

No efetdoete v vadpyst o opro limf(x).
X—a

[Tupotnpovle OTL:
lim f(x)=lim(1-x")=1-4=-3

Imf(x)=lim(2x+1)=4+1=5
Emnewon:
lim f(x)= lim f(x)

Aev umdpyer o opto limif(x).

X—Fa




ATVETUL 1) GLVUPTNGN:

ﬂx:l:.];h; )

X +1. X<3
W

3

Na Bpeite To TievpKd opra:
Iimf(x) wou limf(x)
x—33 ' x—33

No eZe1doeTe v vdpysl o opo limf(x).

Avaon:
[Tupotnpovlle OTL:
limf(x)=lim(x’+1)=3"+1=10

X—¥2 E—F2

limf(x)=lim(4x-2)=4-3-2=10
Eneion):

lim f(x)=limf(x)=10
Yrmapyet to hmf(x) xouevou

e

1_1'11::1f{:~;h=10




AlveTul 1] GuVAPTNON:

f(x)=x+ xel

No eietdoete v vadpyel To opro limf (x|

X<5 1t X—5<0. dpou:
|?;—5|=—{:-:—5f|=—:-:—5

"ETo1 1 GuvapInon YPAQETUL

f(x)=-

lIimf(x)=lim(x—-1)=5—-1=4

E—x1 X —

Imf(x)=lim(x+1)=5+1=6

E—%1

To misvpukd opla OV E1VOL 1C0L. apo 0V viTapyel To limf(x).

n—5




11. ATVETOA 1] GUVAPTI|ON):
2nux + 35,

f { X)=+«
. s
LT+ X——,
. 6
(2 e E) o g omoieg vapyet 1o opo imf(x).
:.:_’I_‘.
&

No [peite T1C TILES TOVL A

Avon:

IMopatnpove OTL:
11111f[1|— 11111{ Nux +35) = -T’”.l—

x——
&

_|._

&

-

MY .. W T s
= A

Iim f(x)= lim | 2 —1——;—; +——
g | 6

i
X—— E——
& &

o vo vrdpyst to limf(x). mpémet

X——
&

lim f(x)=lim f(x

— H——
& &




i lim (-5x" +3x’ +2002)
X—pon

Avaen)

i, lim [.—5311 -I-f'l?*' + 2002 :|— 11111 [ "11. ]

X —3 4

45 +10 3% 3 ’
lim ————— = lim —=—lim x
oo 6% +4x—3 m6x  Gro




f l X :I = +oco K0l f[}: ) = 0 kovTd oT0 oo .

] .l:'“:'l Tl :

lim (3x°+5%° +10)= lim (3x°)=3 lim x° =3 (4s0) =+o0.

X ——in A i X — —anl)




No vrokoyioTei T0 6pro: lim (J4:-f F42X+12 —y25%% —17x +1]

0 )

Ava
Eyovpe anpocolopioTia (-I—m) — (-I-m] K01 OEV ITOPOVLLE VU EQUPUOGOVILE TV W010TITC TOL U-

Bpoicuatoc opiov.
Me efoymyn o Kool Taphyovio ToL X, EOVLE :

lim (\!—h +42x+12 —x/l:?:-;1 —17-’:-;+1)= lim | x \/

]{_‘l+|||

- s

= o . 42 12 17
010TL {iM X = 4oo kot fim| , [44—+= — [25——+
Foe B X X X




Nuvrokoyicete o oplo:  lim

=t =)

Ave)

'i_|._|||

Eiva 11111— | -x™ = 1} lim x™ = (400)-(400) = 40
. : i '-.,E,.-

0wt av 0<a<l: ]1111 0" = 4o0 K 11111'- = 4co , OV O V EIVEL APTIOC,

-Iu T




1.Etvan h111 T"IUl — () O10TL, 0TV X — oo TOTE l —s (omote lim T‘|ul = llmnm =nud=0.
x—1 X X Xt

1
Opowa lim gov—=1.

X—te }h

2. Emiong 1]111 THE _ 0 01011,
* X

Ll : EWKE : Kol 11111 —i] 11111 1] 0
VN W x| W e

1

. 1 _ . 1 g nuy _
3. loyver lim :-;-ml—]=1 fom, lim [ x-npu— |= lim —= = lim—=
5 —s X x—4doo X x—4doo ] v—( }.-'




2UVEXEID 2UVaAPTNOEWV

L e
Ix)=q
n(x+1)+2x,

X -4

|
xr | — e

— ""' i;

I o F39 + o




[Toputnpovpe oTt:

lim f(x)=lim(e*+2)=e’+2=3

x—il I—l

limf(x)= lim[fn{x—lj—lx}= m(0+1)+2-0=(nl=0

0" x—"

Emsion:

lim f(x)= lim f(x)

- +
X—pl x—s

Agv vmapyet to opro limf(x ). Emousvecn 1 osv eivatl cuveync oto X,
x—0

[Toputnpovie oTt:

-

o . X =4 (x=2)(x+2) .
lim g(x )= lim = lim =lm(x-2)=-4

E—3—2 == X 4+ : x——2 X+ 3 E—3—2

Apa 1oyvet:

limg(x)=g(-

W —t

Enmopeveg ) g etval ouverng oto X, =—2




14. No LLEAETI|GETE OC TPOS T1) CUVEYELD TIS CLVOPTI|CELS OV CKOAOVBOVV:

, 1 x* -1
f(x)=—. x=0 B. (x)=2 "2 x=-1
X ¥+1

e .1 1 . .
Imf(x)=lm—=—=1(x_)

X—»X, =%, X bt

-
o

Apun f sivimovvems o kade x e, ue x=0.

I'a kabe x_, =-1 gyovps X, +1=0 «xo 10TE:

, . ox =1 Cox. -1 .
limg(x)=1lm——=Ilim—=2—=g(x_ )
H—E, x—=x, ¥ 41 H—»X, };-:- +1

Apun g elVOl CLOVEXC VO KOO X = —1.




2UVEXEID....

INo x <1, 1 ovvapmnon eivat:
hix)=x+1

Apa elval CUVERTC.

I'o x>1. eivou
hix)=2

Apd KUl G GUTI) TV TEPLTTMG] EIVUL GLVEYTC.

E101KOTepa GTO GNUEl0 X, =1. TUpaTpovLE OTL

1111111{&|— 1111[&+1|—1+1—2

u—l" q—slt

limh(x)=lim(2-:

Emneton:
limh(x)= 11111 h{x)

xu—l" t—l

AEV LITAPYEL TO 11111 h{x). emouévag dsv sival GUVEYS GTO GNLELD




15. Nao Sy OETE YUTL 1] CUVAPTION:
f(x)=nu({x +9). xRk

Howdpmon g(x)=x"+9. xR evon oovepne o morvavopks). Eniong

katnowapmon hix)=nux. xR evoooveme
Eneton;
f(x)=(heg)(x), xck

| 1 Bo etvat emionc ouvep)C @¢ oUVBEDT GUVEQY OUVIPTTEGY,




16. Mo moww T Tov GTefepov TPUYUOTIKOD op1Boy o 1) GUVAPING:
. [ox+5. X <1
f(x)=< |
(" —-3x+4, x=z21
gival ovveyns oto L.

Avan:
To x<1 1 f(x)=0ux+5 sivol Guvey|c OC TOAVOVLLLIK.

Mo x>1 ko f(x)=x"-3x+4 sivot coveyc O TOAVOVOLIKY).

Ewowotepa oto X, =1 Bo mpénet vo 1oLt
Iimf(x)= lunf{xl—f{lh
xn—=l"

OumS 1GyvEL
Iimf(x)=lm(ux+5)=u+5

oy | Ay

lIllf{‘a:l—11111{1'—114__1’_1 3.4=7

u—l" E—%

Emiong etvat:

Apo mpemet:




AfveTat 1 Guvapmon:
X’ —4x" +3x

-

X -X
f(x)=4-3+p.

X

e — 0,

omov o.peE. atubepot aptuot.
Nu fpette:
lim f(x) B. imf(x)

x—=l x—=0"

Tnv T tov o OOTE Vo vIdpyet To opto imi(x)
x—l

Av o =4, vovrnoiovicete Tov apiBid p ooten f va eivol coveyng oto




2UVEXEID...

. X o4x’+3x . X(xT-4x+3)
lim f(x)= lim : = lim — =
x—0 x—0" ¥ —X x—0" 11{ ¥ —1 b

X —4x+3

= lim -
500 X -1

lim f(x)= lim (e* ~c)=¢’ ~a=1-a

E—

[0 va vdpyet 1o Oplo. Ba TpEmet.

lim f(x) = lim f(x)

E—

i— '\.I

upa:

—3=1-u - o=4




2UVEXEID...

Mo va etvol goveyne oto X =0. Bou mpenst:

lim f(x)=limf(x)=1(0)

Oume yo o =4, stvat:
lim f(x)= 111111{13—

= _:|. L —' |

Apa mpemet.

—3+p=-3




EmTéAouc...




