YMNOYPIEIO MAIAEIAZ, OPHZKEYMATQN KAI AGAHTIZMOY
INZTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

MAOHMATIKA
KAI
2TOIXEIA XZTATIZTIKHX

AYZEIZ TON AZKHZEQN

FENIKHX MAIAEIAZ

INXTITOYTO TEXNOAOTIAY YINOAOIETON KAl EKAOZEQON
«AIODPANTOZ»



MAOHMATIKA
KAI
YTOIXEIA XTATIETIKHX

AYXEIX TON AXKHXEQN



ITOIXEIA EMANEKAOXHX

H emavékdoan Tou Trapdvrog BiBAiou TpayuaToTroIénke
amd 1o lvoTitouTto Texvohoyiag YmoloyioTwy & Ekddoewv
«AI6PaVTOG» YECW WNPIOKNG MOKETAG, N OTToia dNMIOUPYT-
Onke pe xpnuatoddtnon amd 1o EXMA / EN «Exmaideuon
& Aic Biou MdBnon» / Mpd&n «THPIZQx».

Q1 diopBuweig TTpaypatoTroifnkav Karémv éykpiong Tou A.Z. Tou IvaTitoutou ExmaideuTikig MoAmkig




YIIOYPI'EIO ITAIAEIAY, ©PHEKEYMATQN KAI AGAHTIEMOY
INXTITOYTO EKITAIAEYTIKHX ITOAITIKHE

AAAMOIIOYAOX AEQNIAAX
AAMIANOY XAPAAAMIIOX
XBEPKOX ANAPEAX

H ouyypaon kat n emaotnuoviky empélela tou BiAlou mpayuatonowidnke
und v atyida tou Mawdaywyikou lvotitouTtou

MAOHMATIKA
KAI
YTOIXEIA XTATIZXTIKHX

AYXEIX TQN AXKHXEQN

I'" EITA.A.

Tevikng IHoaudeiag

INXTITOYTO TEXNOAOI'TAZ YIIOAOI'TETQN KAI EKAOZEQN «AIOOANTOZ»






I'TA TO MAGHTH

To tevy0g OV KPATAG £YEl (o WopHopPio: Gov diveTar [e Tn GVGTOCT VO [N TO
dwPdoelg TovAdyioto pe v évvola mov SaBalelg éva aAlo BiAio yio va KoTovonoelg
TO TIEPIEYOUEVO TOL.

Ipdypatt, o1 aokNGES TOV GOV Sivel 0 KOONYNTNG GOV givar Yl Vo EPYUCTELG LOVOG.
TNarti to vo Aoelg po. doknon onpaivel ToAAEG PopEég Oyt LOVO OTL EYELG KOTOVOTGEL TV
avtictotyn Oe@pnTiki VAN aAAd Kot OTL EEPELG VAL T XPT|CLOTOGELS Y10l VO OT|LLOVPYELG,
va avakaAvntels 1 vo emPefardverg katt kavovpyro. Kat avtd éxet Waitepn onpaocio
v 6éva Tov 1610. Aev pmopel mapd va Exels Kot ov ™ errodoéio va Avelg povog xmpig
Bonbeta TIg acKNOELS, Yo VO VIDBELS TN Yopd CLTNG TNG SNHOVPYIAG, THG AVUKAAVYNG.

[pénrer vo E€petg 6TL dTov Suckoredesal 6TN ADOT HL0G AOKNONG, TIG O TOAAEG QO-
PEG VILAPYEL KATOo KEVO 0T Yvdon g avtiotoyng Oswpiag. [Inyove Ticw Aowmdv oto
SudakTikd Pifrio kibe Popd mov ypeldleTal VO EVIOTIGELS KOl VO GUUTANPOGELG TETOLO0L
Kevh. OnMGONTOTE TPV KATATIAGTELG Le TN ADOT TV 00KNGEWV TPENEL VL 0lcOivesaL
KATOY0G NG Oempiog Tov 110Gy TNKES.

Extoc and v katavonon g Bempiog propet va fondnbeig otn Adon pog doknong
06 TOL TOPUSELYLATA KO TIC EPUPLLOYEG TOV TEPLEYEL TO JOAKTIKO GOV BifAio. Av mapdr’
oVTA 08 UTOPEIC VL TPOYWPNOELS, 6TO TEA0G ToL BifAiov cov Ba Bpeilg o chvtopn vod-
5e1&n oL acEUADS B o€ S1EVKOADVEL.

211G eAAYIOTEG TEPMTAOGELG TOL £xovtag eavtAnoel kabe meplOmplo Tpoomabelog
d¢ Ppioketon n mopeia mTov 0dnyel ot Ao g doknong tote kot LOvo TOTE UmopEis va
KOTOQVYELS 6° 0VTO TO TEVYOG KOl LAAMGTO. Yo Vo, d1aPdoelg ekeivo To TUA TG AVoNG
OV GOV £lVall ATOPALTNTO YOl VO GUVEYIGELG LOVOC.

Ovo100TIKAE AOTOV JEV TO "XELS AVAYKT) AVTO TO TEVYOS. ZOV TUPEYXETOL OLWMS Y10l TOVG
e&ng Aoyovg:

o) [Na va propeig va suykpivelg Tic Moelg mov €60 PpnKe.

B) I'a va og Tpo@uAdEet amd avedBuva «AVGapLo.

v) T va amaAddEet Tovg yovelg Gov amd avtioToyn owovoutkn entpépuvon.

4) ['a va €xe1g €0 kot ot cuppadNTéC Gov TNV 1810 GLALOYN ACKNCEWY TTOL gfvar £Tol
emAeypéves dote va eE0oaAilovy v eumédmaon g VANG.

¢) [ va epydlecan yopic to dyyxog vo eEacpaticels omwodmote yo Kabe padnpo tig
MGELG TOV 0OKNOEDV.

To 1edy0g mov Kpatds etvar Aowdv pidoc. Na Tov cupmepLpEPESUL OTMS 6 Evay Gilo
OV €xel OEL TPV OO GEVAL TNV TOVIOL TOV TPOKELTOL VO OEIS" LUT) TOV EMTPEYELG VAL GOV
OTOKOAVYEL TV «LTO0ECT TPV dE1g Kot oL To £pyo. Metd pmopeite, va cuintioete. H
GUYKPION T®V GUUTEPAGUATOV Oa etval EVOLOPEPOVTA KO TPOTAVTOS EMOPEAC.

(An6 to Tpqpo MLE. tov I1.1.)






KE®AAAIO 1

1.1 XYNAPTHXEIX

A" OMAAAX

1. f)=r-3.1=1-3=-2
f(2)=2"-3.2=8-6=2
f(-)=(=1)°=3(-)=-1+3=2,

2. p(0)=6
p()=1-5+6=2

"Exovpe dradoyucd: o(t)=0
t*-5t+6=0

3. h(0)=cov0-Mu0=1-0=1

T T T
hl Z |=cove—nu==0-1=-1.
(2) csov2 nuz

"Exovpe dradoyucd: h(6)=0

owvd —nuéd =0

nué = ovvl

epfd=1

0=2 4 o=n+T=%
4 4 4

4. fm:lmfziozo
2 2

f(e)=£lne2=£-2-lne=1.
2 2



. Hpémer (x—1)(x—2) =0 N 100dbvopo X =1 Ko X #2.
Apa A=R-{1,2}.
. *'Exovue dwdoyikd  £(x)<0
(X=3)(x-7)<0
3<x<1T.
e [Ipémer (x—3)(x=7)20, omdéte X<3 1 x=>7.

Apa A= (-0,3]U[7,+x).

F(x)+g(x)=3x>—2x—1+2x-1=3x>-2
f(X)-g(x)=(3x* —2x-1)(2x-1)
=6X3—3x% —4x2 +2X - 2X+1=6x3 - Tx2+ 1

- 2
S()_3x*-2x-1 1

2(x) 2x-1 2

. 'Exovpe
1) 1in01(x2—3x+4):02—3-0+4:4
i) lim =[x~ D(x+4)] = (-4 -1)(-2+4)=-5-2=-10

1 1 1 5
i) lim| VX +——= |=V4+—=24+==2
)H“[ ﬁJ JaT T2 2

iv) lin&(ZnuX+3Gqu)=2-nu0+3~cuv0=2~0+3-1=3
X—

V) lim(3nux+cuvx):3-nu%+cuv%:3-g+g:2\/§.

4

"Exovpe
i X4 (D4 _4-4 0o
>23(x—2) 3(-2-2) -12 -12

5% 5(-1) 5 5

1) lim = = =
)x+—1x2+1 (-D)?+1 1+1 2

iii) lirré[(x +Dovvx]=(0+1)-cuv0=1



X°—16  (x—4)(x+4)
X—4 X—4

2
lim* 10 jim(x+4)=4+4=8.

x—>4 X —4 X—4

iv) T x#4 éovue =X+4 Ko enopéveg

X* =25  (X+5)(x-5)
+5 X+5

v) Ta x#-5 €ovue =X—-35 Kol EMOUEVWDS

2

lim =lim(x-5)=-5-5=-10.

x>-5 X415 X—>=5

2% =3x—2  (2x+1)(x-2)

vi) Tw x#2 éovue =2x+1 Ko emopévmg

-2 X—2
2_ f—
lim 2 =22 im(2x41)=2-241=4+41=5,
X—2 X—2 X—2
B OMAAAX
, 1 1
1. 'Eyovpe )+ f(-X)=—F+—7
1+e* l+e~*
1 1
= l+
1+e* 1+j
eX
1
1 ex
R
1+ex 1+4ex
1
1+eX
= r=1
1+eX

2. AoV ot tpelg mhevpég Tov opBoymdviov mov Ba mEPLPPAYTOLY EYovV Ui-
ko¢ 100m xor m po whevpd Tov givar x, 1 GAAN mAevpd tov Ba eivan
100 — X

2

=50 —g Kot To epPaddv tov Ba eivor E(X) = X(SO —gj pe 0<x<100.
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3. + To pnkog ¢ Pdong Tov KuAivdpov givor 27z Ko
oVpPva Le ta dedopéva Exovpe 2zr +h=20. (1)
O dyKog tov KVAivdpov gtval ¥ = zr? - h. 2)

, omote M (2) yiveton
T

Amd v (1) éxovpe r = 2

~hY 20-hY
vzn(M) -, 4par V(h)=7r( j b e 0<h<20.
2 2

* H empdvea tov ovoiktod kKAivpov givar E = zr® + 277 - h. Opog
h=20-27r, ondte E(r)=zr’ +2xr-(20-27r), pe r> 0 xon 20277 >0,
Smhash 0<r <22

7
10

T

Apa E(r)=7zr’ +27zr-(20-277), 0 < r <

* Avn yovia 0 gival o&eio 1 apPireia Exovpe nubd = % N Mu180"-0) = %

v
AVTIoTOl ™G, OOTE 0€ KAOE TEPINTO®OT 1oYvEL O = 0’ apo v =10 - qpd. (1)

. "Eyovpe E(Q):%IO-U:%-IOJO‘nuGﬁ E() = 50 npo. )

O tomot (1), (2) woyvovv Kot oty mepintmon mov 6 =90°,

. . x=+5 Jx=+5 1 .
5. i) T x#5 éovpe s =(\/;_\/g)(\/;+\/§)=\/;+\/§,onore
XS 1 1

=lim = =—F.
x=>5  X—5 xas\/;+\/g \/g_,_\/g 2\/5



ii) o h =0 éyovpe
N1+h-1 J1+h-1 Vi+h-1 B 1
h A+ =1 (VI+h-1)(Vi+h+1) V1+h+1

. Al+h-1 1 1 1
lim =lim = ==,
x>0 h =0 J1+h+1 ~1+0+1 2

, OTOTE

1.2 H ENNOIA THX ITAPAT'QI'OY

A" OMAAAX

1. i) » f3+h)-f3)=33+h)+1-3-3+1)=9+3h+1-9-1=3h
f3+h)—f(3) 3h
h h
fG+h)-

—

* Tl h=0 &yovpe 3

Q) =1lim3=3.

h—0

* Apa f'(3) :lhirr(}
i) e g(=2+h)—g(-2)=(-2+h)* +5-[(=2)" +5]

=4+h*—4h+5-4-5=h(h-4),

g2+ h)-g(-)_hh-4)_,
h h

. Apa g'(_z) = }}q}w - Llr[(}(h _ 4) =_4,

* Tl h=0 &yovpe

i) oc(4+h)—c(@d)=@4+h)’+2(4+h)—(4°+2-4)

=16+8h+h®+8+2h—-16-8=h?+10h = h(h +10).

oc(4+h)—o(4) h(h+10)
h

o(d+h)y—o(4)
h

* T h=0 &yovpe h+10.

* Apa o'(4) = lhim)

0

= }]ing(h +10) =10.

1 1 1 1 h

I+h+1 2 2+h 2 202+h)’

fa+hy—f@m _1[ h ] 1
h “h| 22+h)| 202+h)’

2.« f1+h)-f(l)=

*Tw h=0 éovue
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Apo £ =lim W=D _ o 11
0 h | 22+hy | 4

3. 1) 'Eyovpe L(r)=27xr
e L3+h)-L(3)=27(3+h)—27-3= 67+ 2zh—67 = 2zh.

LB+h)-LB3) 2zh
h T h

LG3+h)—L(3)
h

*Tw h=0 éovue 2.

=lim27x = 2m.
h—0

*Apa L'(3)=lim
ii) Exovpe E(r) = 21’
* EQ+h)-EQ)=7(2+h)’ —7-2° =7(4+4h+h? —4)= 7(4+ h)h,

T h=0 éuovpe z(4+h).

EQ+h)-EQ) #(4+hh
h " h

EQ+h)-E(Q)
h

* Apa E'(2) = lim = limz(4+ h) = 4.

4.1) 'Eyovpe E(x)=x?
* E(5+h)—E(5)=(5+h)>=5*=25+10h+h®-25=h(10+h).

E(5+h)—E(5) _h(10+h) _
h
EG+h)—E(5) _

h

T h=0 éovpe 10+h.

ii) 'Exovpe V(x) = x*
* V(10+h)-V(10)=(10+h)*-10°
=10*+3-10*-h+3-10-h* + h*-10°
=h(300+30h +h?)

*Tw h=0 éovue

V(10+h)—V(10) _ h(300+30h+h?)
h h

=300+ 30/ + K%
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* Apa V'(10) = lim

fl!lt?%:fllgz:yn%300+30h+h2)=30&

5. 1) Ilpémel vo vroroyicovpe to f'(3).

e R+ -fB)=@B+h)?-3"=9+6h+h*-9=h(6+h)

f(3+h)— f(3) h(6+h)
h " h

* Apal f,(3):11imw

* T h=0 éyovpe =6+h.

= lim(6+ ) = 6.

>0
Enopévag n e€lomon g epamtopévng Ba €xet T Lopen

y=6X+p.
H epantopévn avt opmg Ba diépyetar kar amd to onpeio A(3, f (3)),
onAadn and to A(3,9) kot emopéveg Ba woyvel 9=6-3+ B, onote B =-9.
Apa 1 e&icmon TG epanTopévng eivoty = 6X — 9.

ii) [Tpémet va vroloyicovpe to f'(4).

« fd+h) - f(4)=2v4+h-2J4=2(/4+h-2).

f(4+h)— f(4):2(V4 h—Z)ZZJm_z

e T h#0 &ovpe

h h (4+h)—-4
) Jayh-2 2
(Va+h-2)(Va+h+2) Va+h+2
. , . f@d+h)y—f@) 2 2 21
'A(X,f4=1 =1 = =—=_,
P ® = h hlBg\/4+h+2 4+ 2 2

Emopévag n e&icwon g epamtopévng Bo Exet tn popon
1
==X+ p.
y=3 B
H epantopévn avtr opmg Oa diépyetal kot amd to onpeio A4, f(4)),

1
oNAadn omd o A(4,4) kot emopévac o toyvel 4 = 3 4+ B, ondte f=2.

Apa 1 eElomon TS epanTopévng etvoly = %X + 2.
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1.3 ITAPAT'QI'OX XYNAPTHXHX

A" OMAAAX

1. i) (=5)=0 ii) (x*) =4x’ iii) (X°) =9x".

3\ 3 1
2.9) | x2 33
2 2
i) (x®y=-3x**=-3x"*

iii) (x?°) =-5x"" =-5x7°.

' 2 3
i) (sz): X _Exsl_zxs g 1 )
5 5 55/y
SEVARERY S 3
40 [L)ofx7|oiito e 1L L
X 2 2 2.Jx¢ 2xx
"oy S 4
T S S IV S S
3X 3 3 33X4 3)(3/;
r 727 2 B
iif) | | o[ x5 | 22kt s 2L 2 1
5X2 5 5 55X7 5X5X2

5. 1) (4x%) =4(x°) =4-3x2 =12%

i) (6x7°)=6-(x") =6-(-5)x"° =-30x"°
iii) (_Ex”j — 2 50.x7 = gx®.
5 5

L
6. ) f(x =£:76x 4 Ko emopéVmg

7x



Y oy 1Y 411 3 32 3 1
f'(X)=|-6x 4| =—6|xX*|=-6-| ——=|-X*% =—x*=—- .
* [ } [ } ( 4) 2 2 x¥x

1 3
i) f(X)=6x/x =6X-X2 =6X2 KO ETOPEVEOQ

3 1

3 ' 3 2a =
f’(x)—[6x2] :6-Ex2 =9x? =9x.

1) (X H3xE) = (X +(3x%) = 4x° + 6x
ii) [x2+5+§] :(xz)’+(5)’+[§j :2x+0—%:2x—i2
X X X X

X +2x=1_x* 2x 1
X

e, 1 .
iii) Eyovpe +5 S =X+ 2 KoL EMOPEVOG
X X X
2 ' !
[Wj :(x+2—1) :1+0+i2:1+ 12 .
X X X X

1) B —mux+5) =(8xY) — (mux)’ +(5) = 24x* — cuvx
ii) [6 cuvx —8(x* + X)] = (6 cuvX)' — (8(X* + X))’ = —6 Nux —8(2X +1)

c D) (OC DO D) =X )+ O+ DX +1)
=33+ D) +4x° (X3 +1)
=3x"+3x* +4x° +4x°
=7x% +4x> +3x°.

i) (mux(1-ovvx)) = (Mux)'(1 — cvvx) + nux(l — cuvx)’

= oLVX(l — GLVX) + NUX - NUX
= GLVX — GLVX + Nu’X

= GLVX —GLV2X.

10.1) (xouvx+3(x+1)(x=1)) = (Xovvx)' + B(X+1)(x=1))’

=OLVX — XNUX+3(X—1+X+1)

= OLVX — XN UX + 6X

15
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i) (4x’npx —3x%covx) = (@xnux) — (3x’cuvx)’
= 4(2xnux + X’6LVX) — 3(2XSLVX — X2 pX)
= 8XNpX + 4X2GLVX — 6XGLVX + 3X*N X

= (8x +3xP)Mux + (4x° — 6X)cLVX

1n.§) X ’_ (X +D) =2 (x+1)  2x(X+1)—x*  x*+2X
’ x+1) (X+1) X+ (x+1)?

11) (le _ (X),'I’]l.,lX B X(way _ NUX — XGLVX
nux nu’x nu’x

i ( X+ Mux j’ _ (X+npx)(1+ ouvx) — (X + ux)(1 + cuvx)
1+ cvvx (1+ovvx)?

_ (I+ovvx)(I + oVVvX) = (X + NuX)(—MpX)
- (1+covx)®

_1+2c0vx+ UV X + XX + Nu’X
(1+cuvx)?

_ 2+ 26VVX + XN X
(1+ocvvx)®

12.9 ( 1 j —(l+ovwx)  mux
) 1+ cLVX (I1+ovvx)?  (1+cvvx)?

iy (3 | 3((x+DP)_3-2x+D) 6
(X+1)?

(x+1)* xX+D)*  (x+1)°
13.1) (x=1°)Y =5(x-1)*(x=1) =5(x-1)?*
i) ((@x+1)°) =52x+1)*2x+1) =102x +1)*
i) ((2x* -3%)°) =5(2x> =3x)*(2x> =3x)' = 5(2x* = 3x)*(4x - 3)

14.1) (M) =3-nu’x-(Mux) = 3nu’X covx
ii) (M) =oovvx®- (x*) =3x* - cuvx’



15.

16.

17.

18.1

'

1ii) (xmpdx) = (X)" - nudx+ x(Mudx)' = nudx + X - cuvax- (4x)
=npuédx + 4xcovix

. 1 3
1v) (gp3Xx) = .(3x) = .
) (@939 oLV?3X (3%) oLV?3X

’

i) (\/ZX2 —X) =27%~(2x2 —X) =

((4x-1)

1
2% —x
ii ' 1 GLVX
1 1+ X)) =——M— - (1+ X r__ OUVA )

) () ey
1) (e3><)/ — eBx . (SX)I — 3e3x
i) @ y=e" (-x?y=-2x-e"
i) (™) =e™ - (ax+p) =a-e™*’

i) ( et J _ (@) +e)—e e +ey

e +e™ (e*+e7™)?
_efe"+e)-e"(e"-e)  e'-2e 2
(e*+e™)? (e +e™)? (e*+e)’

. 1 2 1
1) (In2x) =—@2x)=—==
) ( ) 2x( ) 2X X

ii) ‘Exovpe lni3 =Inl-Inx*=-3InX Kol EMOUEVOS
X

’

(lnisj — (Blnxy =
X X

iii) (In(ax+ B)) = axl+ 5 (ax+ B = axi 5
. ro ro1 1 1
IV) (11’1\))(*1) —ﬁ’( X*l) —m'zm—z(x_l).
1
5 (mj’_(lnx)’.x—lnx.(x)'_X'X‘“‘X_l—lnx
x ) x? - x? Toox

ii) (¢*-Inx) =(e")Inx+e*(Inx) =e*lnx+e* -izex(iﬂnxj.
X X

17
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19. 1) O cvvteheotng devbuvong etvan A = '(3). 'Exovpe:

3 ) 2042 L 1) —13.2 4 a2 )
f,(t):[tzt 1] @Dttt 43t o emopévind

(t? +1)2 (t2+1)
3433 3PG+1) 427 27

Y =2 =1,08.
(37 +1) 10 100 25

ii) Exoupe f’(@)—( nue j :GUVG~(np6+cov0)—np0(00v0—np9)

nué + covo (Mo +ovv)
_ Muoouvl +ouv’0 —mud cuvO +Mpo 1
(Muo +cvvh)? (Muo +oovve)’

EMOUEVOG

x_f,[gj_ 1 14 4
el B

2 2

2 M) ), 3).
2443 (2448)(2-43)  4-3 =2(2-43)

: ’ _ 1 2/_1, :1
20.1)B(t)—(1+4(t+2))—4 2(t+2) 2(t+2).
i) Eyovne: 50 < L4 2) 2
i) 'Eyovpe: B'(1) = 5 1+2)= )
B’(2):%(2+2):2

B’(8):%(8+2) =5.

21.Eyovpe d(X) = AB =/(x—0)? + (0-3)? = X% +9 Ko emopéver
2X X

' 1
d'(X)=(VX*+9) =——— = .
( ) 2Vx* +9 2Ux+9 X2 +9
Apa o puOpuog petafoing g amdotacng 6tav X = 10 etvan
10 10

d'(10) = = )
o 10> +9 109

(X +9)' =
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22. Emeldn n spomropévn g kapmding g f 0o oynuatiCel pe tov d€ova XX

yovio 60° Ba woydel f'(0) = 60’ =+/3.

"Exovpe f'(X)=(aX(1—X))'=(0tX—0tX2)'=a—2aX ko emopévag f'(0) =a.
Apa a = /3.

B OMAAAX

1.

‘Exovpe f'(x)= [—j

"Exovpe f'(x)= (—

A@ov N gpamtopévn g kapmoing me f Ba elvor mapdiinin pe v gubeia
y =3x+5, 0o mpémel 0 GLVTEAESTNG TNG eQomTOpéVNG va efvat icog pe 3.

3 ) _3(x+1)-3x 3
(x+1)?° (x+1)?

. Emopévag npénet
x+1

3

W:3®(X+1)2:l<:>x+1:l ﬁ X+1l=-1<x=0 f] X=-2.

To x =0 éyovpe f(0)=0 korywr x=-2 épovpe f(-2)=6.Apa ta {nrodpe-
va onpeia givor ta (0, 0) ko (-2, 6).

Ta Intovpeva onueia (X, T (X)) elvon exeiva yio ta omoia woyver f'(x) =0.

"Eyxovpe f'(x) = (x* —6x> +9x+4) =3x* -12x +9. Enopévog

f'(xX)=0=3x*-12x+9=0
< x2-4x+3=0

4+2 3

o X=—" .

2 1

Tax=1¢elvan f(1)=8 wouyw Xx=3 givon f(3)=27-54+27+4=4.Apa 10
ntovpeva onpeta etvan ta (1, 8) kou (3, 4).

Ene1dn o ovvteleotr|g dievbuvong g d1yotoHov Y = X etvar icog pe 1, ta

nrovuevo onueia. (X, f (X)) eivan ekeiva yio ta. omoio woyder f'(x) =1.

X j’ x+l-x 1
C(x+D)? (x+1)?F

f'(x):laﬁ:la(x+l)z =1

S Xx+1=11 x+1l=-1x=0 1 x=-2.

Enopévag
x+1

Tax=0 etvan (0)=0 ko ywo x=-2 glvanr f(-2)=2.
Apa ta {ntovpeva onueia givor ta (0, 0) kar (-2, 2).
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4. « H toydtnta tov copatog eivol
o(t) = X'(t) = (t* - 2t* +1) = 3t* — 4t + 1.

* To copa etvon axivnto détav x'(t) =0. Eyovpe

+ 1
x'(t):0@3t2—4t+1:o©t:£

6 1/3
Apa 10 odpo givol (oTrypiaia) akivnto 6tavt = % kot 6tav t = 1.

* H enutdyvvon tov chpatog etvar
a(t) =v'(t) = (3° — 41 +1)' = 61 - 4.

JR1) t:% glvan a(%)zﬁ%—4=2—4=—2 korywt=1 eglvar a(l) =6-1-4=2.

5. "Eyovpe f'(X) = (Aovvwx + Bnpwx)'

= (AovvwX)' + (Bnuwx)'

= A(cuvwx)' + B(npwx)'

= A(-nuwX) - (wXx)' + B(cuvwX) - (@X)'

Enopévag f'(x) = -Aonpwx + Bocovox
f"(X) = (-Aonpox + BaocvvwXx)'

= (—Aompwx)' + (Bocvvwx)'
=-Aw-cvovoX- o+ Bo(-nuoX) - ©
= —Aw’cvveX — Bo™muox

= -0’ (AosvveX + Bnuwx),

Enopévag f7(x) = —w*f(x), Gpo T"(x) + o f(x)=0.

6. 'Eyovpe f'(x)=(ae™+pe ™) =a-e™ -p+p-e™ (-p),
oniadn f'(x)=ape™-pgpe™,

onote  f"(x)=(ape™ - Bpe ™) =ap-e™-p-Lp-e ™ (-p)
=ap’e™ + pp’e ™ = p?(ae™ + fe ™) = p*f (x).
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7. Eyxoope f'(x)=(e") =" u= pue" xo1
fr(X) = (ue™) = u-e" - u = u’e™.
Emopévag éyovpe dradoycd
f7(x)=3f'(x)—4f(x)=0
e —3uet —4e" =0 (e”%0)
wr=3u-4=0
35 4

2 1

Apoau=-1Mu=4.

8. O ovvtekeotig d1eVBVVONG TG EPATTOUEVIG TNG KOUTVANG 6TO OTUEID TNG

[5(5) v 2= 5).

‘Exovpe f'(x) = (2nuxocuvx)' = (Mu2x) = cvv2x -2 =2c0v2x.
Emopévag f '(%) =2 cuvz?” = —ZGUV% =-2. % =-1, onote M e&lowon g

epantopévng Ba £yl T Lopon|
y=-1.x+2.

T 72' 72' \/§
Opwg to onpeio 3 f , ONAadn to 3 AVIKEL OTNV EQOTTOUEVT).

3 3
Enopévag g = —% + B mov onuaivel 011 B = % +% . Apa n g&icwon g
gpomTopévng eival
e

—7x+—+—_
Y 3

'

9. i)’Exovpe P'(I):[a:ﬂl j

_ 1" (a+p)=1-(a+pl)
- (a+pI)
_a+pl-pl
(a+p1?
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Enopévag P’(f):(a +aﬂl) kot P'(0) = iz=£-
ii) ‘Exovpe
*[1 PN = { -p- a+ﬂ|}
Lfarpopy 1@ @ oy
Tal a+pl Ca (@+p1)? (a+pBl)? '

10.1) 'Exovpe v(f) = y'(f) = (Anpwr) = A-cuvet - © = Aecvvet Kot
a(t)=v'(t) = (Aocvvaet) = Aw - (-nuot) -© = —Ae’® - quot.

ii) ‘Eyovpe aft) = -A0’ npot =-0" - Anpat = -0’ -y, Snhady a(t) =-o’-y
ov dnhdvel 6t N emtdyvvon a givar avaAoyn g anopdkpovvongy.

iil) Otav a(t) = -Ae® -nuet =0, 161e Nuot =0, ondte cuvat =1 1 covet =1,

Opwmg 10 P€Tpo TG TaydTTag () = Awcvvet eivat ico pe |Aw|-[cuvaet|

Kot yiveton péytoto 0tov cuvat =11, dnhadn otav «(t) =0.

1.4 EGAPMOT'EX TQN ITAPAT QTI'QN

A" OMAAAX

1L i) f'(x)=2x-2=2(x-1) X —® 1 400
f'(x)=02(x-)=0=x=1] f'(x) - 0 +
F() >0 2x-1) >0 x>1|_f® | obivovea |  avgovoa

Apa yio X = 1 1 ovvaptnon mapovoildlel ehdyioto ico pe f(1) = -1.

i) f'(x)=-6x X —00 0 +00
f'(xX) =0 —-6x=0<x=0 f'(x) + 0 -
f'(x)>0< -6x>0< x<0 f(x) av&ovoo. | pbivovoa

Apa ya X = 0 1 cuvaptnon topovoialel péyoto ioo pe f(0) = 6.
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iii) f/(x)=2x-2 X |- ! oo
f'(X)=02(x-1)=0x=1 f'(x) - 0 +
f'(X)>02(x-1)>0 x>1 f(x) obivovso. | avéovon

Apa yio X = 1 1 ovvaptnon mapovoidlel Ehdyroto ico pe f(1) = 3.

2. 1) f'(x)=3x"-12x
f'(X)=0=3x"-12x=0=3x(x-4)=0=x=0 | x=4
f'(X) >0 3x(x-4)>0< x<0 1 x>4

X —o0 0 4 +00
/(%) + - +
f () avéovoa ebivovoa av&ovoa

Apa yuo. X = 0 1 ouvaptnomn Topovclalel TomKo péyeto ico pe f(0) =5
Ko yuo X = 4 wapovcidletl Tomké ehdyieto ico pe f(4) = - 27.
i) f'(x)=-3x*+3
f'(X)=0 3 -1)=0x=-11 X=1
f'(X) >0 B3x+D)(X-D>0 X+ D(xX-1) <0 -1<x<1

X —00 -1 1 +00
(%) -0 + 0 -
f (%) @Bivovoa | avéovoo | eBivovoa

Apa yia X = —1 1 cuvdptnon mopovcidlel Tomko eLdLoTO i60 pE
f (-1) = -1 xou y10 X = 1 Topovordlel Tomkod péyreto ico pe f (1) = 3.

3. i) f'(x)=6x% Hapatnpodpe 6Tt yio X = 0 givor £'(0) =0, 0AAG f'(X) =0 Yo
X < 0 ko yw X > 0. Enopévag (PA. oxoio ogh. 40) n f givar yvneiog
avgovoa Kot apa dev £xel AKPOTUTA.

i) f'(x) =-3x2. Hapoatmpodue 6t f'(0)=0, oAAd '(X) <0 yio X < 0 kot yia
x> 0. Emopévac n f eivar yvneimg pBivovea kot dpa dev éxet axpotata.
iil) f/(x)=3x>—6x+3(x* —2x +1) = 3(x - 1)>. Hapatnpodpue 61t f'(1)=0, akrd
f'(x) >0 vy X < 1 ko yia X > 1. Enopévagn f eivar yyeiong avéovea kot
apoa. dev Eyel akpOTATA.
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iv) f'(x)=-3x>+6x-5. H dwkpivovco. 10V TpLOVOHOL OvTOD  efvan
A=36-4-(-3)(-5) =-24<0. Enopévarg f'(x)<0 yio xGbs xeR. Apa n f
givar yyneiomg @Oivovsa oto R kot dev €yl akpotata.

4. 'Eoto X kot Y ot dvo opBuol pe X + y = 40. Ta to ywvopevd toug €xov-
pHe  Xy=x(40-x)=40x-x°. Zntdue 10 PEYIGTO NG GLVAPTNONG
E(x) =40x-x*. 'Eyovpe E'(x)=40-2x. Emopévog E'(X)=0< x=20 kot
E'(X)>0<40-2x>0< 2x<40 < x< 20.

A’pa n ovvaptnon ’ napm’)maCal X — 20 —
péytoto yuo X = 20. Otav dpwg X -
= 20, 61¢ Ko y = 20. Anhadiy o | EX) + -
ywvouevo yivetor péyloto Otov X E(x) avEovoo eBivovoa
=y =20, xou givar ico pe 20-20 =
400.

5. 'Eoto X kot y ot dwuotdoelg tov opboywviov. Tote xy = 100 pe x > 0

100

kot y > 0. H nepiperpog tov opboymviov awtod givar 2X+2y = 2X+2 -

ZNTape T0 €AMAYIOTO NG ovvdptnong L(x) = 2x+@, X > 0. 'Exovue
X
L'(x) = 2—%. Enopévaog L'(x) =0 < x =10 ko

L'(X)>Oc>2—2—020>0<32X2>200<:>X2>100<:>X>10,(1(p013X>0.
X

Apa yuwo X = 10 m ovvaptnon

napovctalel eldyioto. Otav dumg X 0 10 +00
100 ,

X = 10, tote KO y:ﬁzlo. L'(x) - +

Aniadn 10 opboydvio pe L(x) pBivovoa avovoa

pkpdtepn mepipetpo eivar avtd
mov €xet iogg dootdoelg X =y =10 m.

6. 'Ecto X N mhevpd g Bdong kar Y to Dyog tov. ‘Exovpe x°y =32. EAdyioto
VAIKO KOTOOKELNG Ypelaletal EKEIVO TO KOVTI TOL €YeL TNV EAAYIOTN EMPA-

vewl. H empdvela tov koutiov gival ion pe
32

X2 +4xy = x* +4x-= x2+%.
X
128

Znrépe eToUEVeS To EMGITO TG cuvaptnong E(x) = x* + " x> 0.

‘Exovpe E'(x):Zx—@.Enouévo)g E'(x)=0< x=4,
X
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eved E'(x)>0<:>2x—%>0©2x3>128c> X} >64 < x> 4,
X

Apa Yy X=4 m ovvapnon
mapovctdlet eldyioto. Otav Opmg X 0 4 o
2 E -
X=4,10t¢ ¥ =i—2: 2. Anhadn to ) 0 "
E(x) pOivovoa | av&ovoa

Kovti Tov yperdletoan To gAdyIoTO
duvatd vAko eivar ekeivo mov Exel mhevpd Bdong 4 dm kor vVyog 2 dm.

"Eoto X 1 mAevpd thg Péong Tov kat Y 1o Dyog tov. Tote éyovpe X* +4xy =12,

. , 12-x* 1
O 6yKog Tov KovTIoD elvar X* -y = x> - o Zx(12 -x3).

Zntépe eMOPEVOG TO PEYLOTO TNG CLVAPTNONG

V(X) :Ex(lz—xz) ::%x—ix3 x> 0.
4 4
‘Exovpe V'(x) = 3—%x2. Enopévag V/(x)=0< x=2 apol X >0,

EVO V’(x)>0c>3—%x2>0<:>12—3x2>0©4>x2®0<x<2.

Apa 0 Pé€YLeTog duvaTodg OYKOG TOV X 0 2 o

KOLTIOY &ivat i50g pe V'(x) + 0o -

V(2)=6- 1 8=6-2=4dm". V(x) avéovoa @Bivovoa
4

. '‘Eoto M (X, 2x—3) éva onueio g evbeiog. Tote N amdcTacn tov M and

mv apyn O(0, 0) eivar x* +(2x-3)%. Zntdpe ™V EAQYIOTN TN NG
ouvaptnong avtng. Apkel vo Ppodue v eAdylot T TG GLVAPTNONG
f(x) = x> +(2x—3)°. 'Eyovpe f'(X)=2x+2(2x-3)-2=10x-12,

Emopévag f’(x):0©x:g,svd) f’(x)>0<:>x>g.

Aniadr m  ouvvaptnon  Exel 6
, , 6 X —0 = +00
eEAQIOTN TN Yo XZE’ Ko 5
apo. T0 TANGLEGTEPO oNuEio TG £1(x) _ 0 +
evbeio v apyn tov afdvov
6 TV apx T 3 f(x) pBivovca | avéovoa

sivorto M [E _—Sj
55
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A C
9."Eyovpe TV eAdytotn TadTNTO OTAV 1) TOGOTNTOL < + 7 glvan ehdyiotn. Apkei
. , . . C
EMOUEVAS VAL BPovE TO gL LoTO TG cvvaptnong f(4) = < + i A>0.
"Exovpe
1 ¢ 2c
f'(A)==—— xor f"(1)==.
) T (1) e

Eniong

f'(ﬂ):O@Ef%:Ocﬂz=cz<:>/1=c,a(p01')c>01<m f”(c):z—(;:%>0.
c ¢ ¢

Apa 1o 4 = ¢ 1 ovvaptnon f tapovcialel eEdyioto Tov onuaivel OTL YL = C

1 ToYOTNTO v EivoL EAGYIOTY.

10. Av x givoi o évag optBpog, tote 0 GAlog Ba givor 10 — X kat to dOpoioua v

TETPAYOVOV TOVG Ba glvat

X + (10 - x)°.
Zntépe Aouwdv T0 EAAYIGTO TNG GLVAPTIONG

f(x)=x>+(10-x)*, 0<x<10.

"Exovpe f'(x) =2x+2(10 - x)(-1) = 2x — 20 + 2x.
Enopévag f'(x)=4x-20 xor f"(x)=4>0.
"Exovpe f'(x)=0<4x-20=0< x=5.

Apa yo X = 5 1 ovvdptnon mopovctdlel erdyioto. Otav dpmg X = 5, 101
0 GAlog apBudc stvar 10 — x = 5. Apa ot {nrovdpevor apiBuoi etvor icot ko
Ko0évag givan ioog pe 5.

B OMAAAX
1. Emedn p xon g otabepéc, To v eivar cuvaptnomn tov I, dniadn
v(r)=100p(@+Inr)-100qr, r > 0.
"Exovpe v'(r) =100p~%—100q

V(r)=0<>100p-L-100q =0 r =2.
r q

Emniong woyver v"(r) =-100 pi2 <0, y10. k40 r >0, apod p>0.
r

Apa, 0TOV r = P oo €xeL TN HEYLOTN TIUN TOV.
q
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2. 'Eyovpe v(x) = xx’ ln[lj =xx’(In1-1Inx) = —xx*Inx, X > 0.
X

Enouévag V' (X) = (—xx2Inx) = —K[2X1n X+ X 1) =—k(2XIn X + X)
X
, 1 1
Kot u(x)=0<:>—K(2x1nx+x)=0c>2x1nx+x=0<:>1nx:—5c> X:T.
e

Ouwg v"(x) =-x(2xInx+Xx)' = —K(Zhl X+2X- 1 + 1) =-x(2Inx+3), omoTE
X
" 1 7
v [) =—k(-1+3)=-2k <0, apoV x > 0.
Je

, 1 . .
Apo yuo X =—= 10 » yiveTal péyioTo.

Je
. Av X givotl To UnKog g TAELPAS TV TETPAYDOV@V oV Ba amokomodv, TOTE 0
oykog V(X) tov doyeiov Ba ivan

V(x) = (60-2x)*-x, 0 <X < 30.
"Exovpe V'(X) = 2(60 — 2X)(=2) - X + (60 — 2X)* = (60 — 2X)(~4X + 60 — 2X),

Snhadh V() = (60 — 2x)(60 — 6x)

Kol V"(X) = -2(60 — 6X) + (60 — 2X)(-6)
=-120+12x-360+ 12X,

dnrodn V"(x) =24x — 480,

‘Exovpe V'(X)=0<x=10 7 x = 30. H ) x = 30 amoppintetar, apov
dev avikel oto medio oplopov g ovvaptmong [ X = 10 €yovue
V"(10) =240 —480 =-240 < 0.

Apa 1o doyelo e To peyardtepo Oyko givar ekeivo yo To omoio X = 10, omodte
N Tevpd g Paomng Tov doxeiov givar 60 — 2 - 10 = 40 em kot to Vyog 10
cm.

. AvXT1oTAdTog Koty To PUiKog tov opBoymviov, TdTE To (NTOVNEVO KOGTOG Elvat

16.000

K =(2x+2y)-9+6x.0Opmg xy =16000, 0note y = K01 To KOGTOC YiveTon

K(x):6x+18(x+ 16'000} x> 0.
X

"Exovpe K’(x)=6+18(17@j=6+18(1716.000x’2)
X
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Kot K"(x) =18(32.000-x*) > 0.

Eivar K'(x)=0< 6 +18(1_ 16.000} 0

XZ

16.000] -0

XZ

<:>1+3(1—

48.000

< 4- v 0

12.000

<1- v 0

< x?=12.000
< x? =400-30
< X =204/30 =109,5,

Ened K"(x) >0, mpokdntel 6Tt Y100 X = 20/30 £y0vpe T0 EAGYIGTO KOGTOC.

Aniadn ot dactdoelg Tov opfoywviov Le TO EAAYIOTO KOGTOG TEPIPPOENS

Ko Yopiopatog ivar x = 204/30 =109,5 Kot y = % = 146m.

5. Av X ko Y givar ot mhevpég Tov opBoywviov, ToTE
10 guPadov tov elvar E=x-y. Opwg omd to
TvBaydpeto Bedpnpa xovpe X° +y* = 4p?, ondTe

y=+/4p% —%2.

Enmopévag 1o gppaddv tov opboywviov ekppaletar
MG GLVAPTICN TOV X L€ TOV TUTO:

E(X) = x4p> —x*, 0<x<2p.

"Exovpe E'(x)= (X~\/4p2 -x? )I = \/4p2 -2+ X.ZMJ%—X —(-2x)

2

2 g2 2
_ /—4'02_)(2_ X _4p°-x X

\/4p2—X2_ \/4p2—X2

4p* —2x2

Emopévac E'(X) =—/———
Jap? —x?
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"Eyxovpe E'(X)=0 4p> —2x* =0 < X2 =2p% < x = p2 (oD X > 0)
E'(X) >0 4p> —2x2 >0 X2 <2p? < X< py2 (agod x> 0).

X |o o2 2

E'(x) | + 0 -

Emopévag y10. X = p/2 10 0pBoydvio €xet To péytoto epufadov. Otav dpme
X = pN2, TotE KO Y =J4p’ —2p° = p/2.

Apa, and Olo o 0pHOydVIL TOL UTOPOVY VO EYYPOEOVV GE Evav KOKAO
AKTIVOG p, TO TETPAYOVO £YEL TO PEYOADTEPO dVVATO EPRPadOV.

. Av X gival to punkog tov kdkAov, T0TE 4 — X
glvon n mepipetpog Tov TeTpayd®VoL. Av p givat
. , , , . X .
1M aKTiva ToV KOKAOV pe UKOG X, TOTE 27p = X, oMOTE p = o Kot To euPfodd
T
2 2

X Ene1on 1o tetpdymvo Ba £xel mepipetpo 4 — X,

o0 Oo givar mp” =7— =
An°  Arx

. . - , A-xY .
1 TAgvpd TV Ba givan a = % Kot 70 PPadov Tov [ij . Emopévag to

aOpotopa Twv 6o epfaddv eivar

2 2
E(x):x—+(’1’xj , 0<X< A,
Az 4

"‘Exovpe E'(x):i‘2x+2[uj~(—£), dnrodn
Az 4 4

E’(x):i~x—u Ka E”(x):i+1>0.
2 8 27 8

"Exovps E’(x)=O®i~x—ﬂ=0<:>4x—7r(/l—x)=0
2z 8
Am
SAX-Ar+aX=0 @+ m)X=Ar & X=—7".
d+r
. , Anr . fo . Arx
Emopévag 6tav x = &yovpe 10 eEMdyloto pPadov. Otav OpeG X =—,
4+ 4+

. . , . 2 Am
TOTE M SLAUETPOG TOL KVKAOVL €lval § =2p =—- =
27 4+ 4+m

Kot 1 TAELPA

TOV TETPAYOVOV EIVOL EMIONG
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A—X ll— A _l.4l+}Lﬂ—ln:_ A
4+7) 4 447 447’

7. 'Exovpe y'(t):i(_,(lefnt +K2e’”2') Kat

2 1

y'(t) = (Kfe’“‘l‘ — ke )

K=K
Enopévag: Y (1) =0 ke =xe™ (1)

= ﬁ = e(’(z”‘lﬁ
K

(-t = ln[’(zj

K

ot= ! -ln{’(zj.
KK K

K. , . . .
~ln[;] , 1oY0EL K87 = k™", onoTE
1

lNa t, =

K, =K

A —K —K
y”(to) = (Klze o — K, K€ 1r0)

2 1

_ Axge™®

K, K

(K, —K,) =—Axe ™" <0.

Apo yuo t= .m(KZJ T0 @dapuoko mapovolalel Tn peyaAdTEPN
K

K, =K, 1

GLYKEVTPWOGT) GTO aiplo Tov ashevovg.

8. 1) [ va davdoet to dynpa v amdctacn tov 1000 km pe toydtnta v km/h,

, , 1000 , , . , ,
ypelaleTon ypovo —— MPES, Kol 0pov G€ KABE DPa KATAVAADVEL
19
6+0,0010° Mrpa, yperéleton cuvolkd K (v)=(6+0,0001-0°) 1000
19

AMtpo kadoipa.
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ii)'Eyoope  K(v)= 6000 , 0,1-v°>.  Emopévog  K'(v)=0,20- 6020 Ko
v v
12000
US
v=31l. Apa yww v=3lkm &yovpe TNV OWKOVOLKOTEPN KOTAVOIA®ON

K"()=0,2+ >0. Eivar K'(b)=0< v’ =30000 < v =3/30000 1

Kkavoipov, n oroia givat ion pe K(31) =300 Aitpo.

Agv givar epappocin, 3101t To oxnpa Ba yperaletal nepinov % =32

®pec, dONAadN TOAD peyaio xpovo.

9. 'Exovpe R +R,=450. o v ok avtictaon R tov R, xoi R, 6tav

ouvdehohv ev TOPUAMIA® £yOvLLE

1,1 1 _R+R_1_ . RR_

= R= :
R, R, R RR, R R +R,

Enopévarg R= % =R —ﬁ R?. Qote m oOMKH avTicTaon ©¢

ovvéptnon g R, eivar

1
R(R) =R ——R’.
(R)=R, ~oR;
"Eyovpue R/(R)—I—LR Ko R”(R)——i<0
HOH Yo o205t Yoo20s
"Exovpe R’(&):O@l—%&:O@ R, =225.

Ortav opwg R, =225, 10te ko R, =450-225=225. Apa Yo vo. EXOVUE TN
HEYIOTN OAKY| avTioTaon TPEMEL 0L dVO AVTIOTACELS Vo €ivol 1ogg, dnAadn
npénel R =R,=225Q.

10. Av 7 kou @ givon ot Béoelg tov dvo
miolov votepa omd t mpeg TOTE
Ol =20-40t wou O® =20t, omdtE
1D = /(20 — 40t)* + (20t)>. H ehdyiotn
amoctacn Oa mapovclootel OTOV
10 Voplo (20 —40t)> +(20t)° yiver
gldyyloto. Oe@pPOVLE TN GLVAPTNON
f(t) = (20— 40t)? + (20t)%, t > 0.
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"Exovye f'(t) = 2(20 — 40t)(—40) + 2 - 20t - 20
=-1600 + 3200t + 800t ,
Snhadn f'(t) = 4000t —1600 Kkar f"(t)=4000> 0.
"Exovpe F1(t) = 0 <> 4000t —1600 = 0 > t =000 =2 _¢ 4.
4000 5

Emopévac oe ypdvo t= gh (24 \emtd) n amodoTOoN TV dVO TAOIWY Ba givat

eMdytotn Ko lon pe -
2
1o =\/(20—40-§] +(2o§j =42 + 8% =/80.
Enedn +/80 <~/100 =10 cvpmepaivovpe 6t ot Gvpomot Tmv 500 mhoinv Oa

£YOVV KATOLN GTIYY] OTTIKI| ETOPY].

I'ENIKEX AXKHXEIX

1.

f1,2)-f(1) J1L,21-v1 11-1_ 0,1

1) 'Eyovpe: péonmokvo = = =0,476

i) Exovke: péon e 1,21-1 0,21 0,21 0,21

i) Tpoppkn mokvotnta p:lhin(}#: f'(1).

Opwg f'(x) :(\/;)’ -1 . Emopévag '(1) 1.1 =0,5.Apap =0,5.
2x 21 2

. 'Exovpe C'(x)=3x*-6vx, C"(x) = 6x—6v. Enopévag

C'(X)=0=3x —6vx=0<3Xx=6v < Xx=2v Kal
C'"2v)=12v—6v =6v > 0.
Apa yia X = 2v povadec 1o kO6Tog yiveTar eEAGyLoTO.
To képdog and v mapaywyn 2v povadwv eival ico pe P(v)=2v-(16-v),
diadn P(v)=32v-2v2. 'Eyovue P'(v)=32-4v xou P"(v)=-4<0. Eivon
P(v)=0<32-4v=0<v =8.
Apa, 0tav Topdyovtal Nuepnoing X = 2-8 = 16 povadeg omd v = 8 gpydteg

£YOVLLE TO EAAYIOTO KOGTOG KOl TO LEYIGTO KEPHOG.
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3. O ovvrgleotg dehBuvong g kaumvAng tng cvvaptnong f oe éva onueio
mg (X, f(x)) elvan
A=T1'(xX)=(x*+3x* =2x—1) =3x* + 6x - 2.

Avalntovpe Ti¢ TIES TOV X Y10 TIG OTOieg M cuvapTon A(X) = 3X% + 6X —2
&xel ehdyroto. Exovpe

A(X)=6x+6 ko A"(X)=6>0.
Emopévag

AX)=06x+6=0=x=-1.
Apa yu X = =1 m ovvaptnon €xet Tov Adyloto GuvTEAESTH dtevbuvorc.
Opowg yuo x = -1 glvan

f(-)=(-1)>+3(-1)?—2(-1)-1=-1+3+2-1=3.

Apa to {ntovpevo onpeio givon to (-1, 3).

4. Av 4 gtvon 0 ovvteleotrg dedhBuvong
™mg &, 10Te M eflowon g elvan
y=AX+k.
Eneon 10 onueio A(o, f) avikel
omv €& &ovue f=1-a+kx, ondte
k = f— Aa. Emopévac 1 e&iocwon g
evyivetan y = Ax+ - Aa.
INa  x=0, £ovue y=p-2a,

oniadn =L -Aa ko y y=0, éxovpe 0=AX+ - Aa, onote x=#
dniadn p:a—g.Enouévoog
p+q=a7§+[)’7/la:(a+ﬂ)7[a/1+§j'

Bewpovpe T cuvapTnon

f(2) :(a+ﬂ)—(a/1+§j
KoL EYOVLE
B

f'(ﬂ)=—[a—?j=%—a Kot f"(i):—zﬁ%-
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JB
Ja

>0. Emopéveog 1y A=

Eiva f'(i)ZOQ%—IZ:O@lz: , omote A=- apod A <0. T

Ja
JB
ovvaptnon mapovotdlet eldyloto ico pe

f(@:(mm{ 7y

— ] [™

= _\}/_E gyoope  f'(A)= Zﬂ(
a

)
=(a+ﬁ)+(@+@)=a+ﬂ+2@=(ﬁ+\/ﬁ)z-

5. Av 0 1 dudpetpog Kot v To VYog Tov KLAIVOpoL Ba Exovpe

0+ v=20x«xo

2 2
Vzﬁ(g] = 7[5—(20 8)=5x8% - 753

Apa V (8) = 5757 7%53, 0 <8< 20.

"Exovpe V'(6)=107r5—37”§2 Ko V'(5)=10x —37”5

2
v’(5)=0©10n5-315 0@105—%_0@405 35 =0

@(40736)6:0<:>§:?.

T 5=ﬂ givan V"| — 40 =107 _37m 40 _ =-107<0.
3 3 2 3

Apaylod = 4—; Koo =20— 4—30 = 2—30 £YOVULE TO LEYIGTO OYKO TOV KLAIVOPOU.

6. To k6oTog Ba eivan eldyioTo OTAV 1 EMPAVELR TOL doYElOVL
Ba elvar eAdytomn. Av p Kot v givar 1 aktiva Kot 10 VYOG
TOL KVAWOPIKOD doyelov ce cm, TOTE 1 OAIKN TOV EMPA-
velo etvan ion pe E =270° + 27p 0.

. , 1 .
Opwg V = 7zp° -0 =1000, ondte v = 000 KOL 1] ETPOVELD

2
1000
—

yivetn E(p) = 27p°
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Oa Ppole ETOPEVOC TO EAAYIOTO TNG GUVAPTNONG

2000

E(p)=2np° + ,p>0.
"Exovpe
E'(p) =4np - 2080 Kol E"(p) =4r + 4020 >0.
P
Enopévag

E’(p)=0©4np—2000—0©np3:500©p3=@,
p T

—=
. 500
ondte p= 3/— .
VA

Apayo p= 3/@ £yovpe TV eAdytot empdveta tov doyeiov. Otav
Vi

500 , 1000 1000 500
p=3—,10T€ L= 2:72/3:237:2/0_
z IR

T

Apa 10 k66TOG EAayIoTOTOEITAL OTOV 1) OKTiVO TOL doYeiov givar

o= 3f@ = 5,42 Kot To VYOS Tov SIMAGGL0 amd TNV aKTiva, dnAadn ico pe
T

dapetpo g Paong.

. O dyKog Tov K@OVIKOD TOTNP1oV gival %ﬂpz ‘v OTOV p
glvon 1 aktiva g Paong Tov Kat v To Vyog tov. Opwmg
v® + p? = R% Enopévmg o 6yKog ToL Totnplov eivat
V(v) =E77.'(R2 -v?)-v =17rR2 -u—lm)3 ,0>0.

3 3 3

"Exovpe
V'(v) = %ERZ —v? kot V"(v) =-27v < 0.
Eivon

V’(u)zO(:»%/rR2 —m? =0 7R? =317

3

C>3UZZR2<:>U2:1R2<:>L):R7.
3 3
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Apayur v= R? €YOVUE TN UEYIOTN YOPNTIKOTNTA TOL efvan ion pe

2
2
V[f?f]:lﬂ(,gz;m]wﬁ_l 2R RN 2mi,

=—7 =
3 3 3 3 27

3
8. o) 'Eyovue c(x) = C(X)
, C'(x)-x—C(x
= S0 X=C00
X
Ao 6umg 0 PHEGo KOGTOG etvat eEAdytoTo Ba £xovpe:

e C(X) =0 XC'(X) = C(X) = 0 < C'(X) = C(X)

B) 1) 'Exovpe C(x)= ﬁxz +2X+2600 Kot snopsvcog 10 péco KOGTOG elvan

€ _ Lx +2 +@ Ko To 0ploKd K66T0oG C'(X) = ix +2.’Eto1
X 1000 5
£€XOVLE TOV EMOUEVO TIVOKOQL
ApBpog povadwv Kootog Méc0 K6GTOG Oprokd K66TOG
C(x
X C(x) c(x) = ( ) C'(x)
1000 5.600 5,6 4
2000 10.600 53 6
3000 17.600 5,87 8
i) Ilpémer c'(x)= @, dnAadn L X+2= L X+2+ 2600 , omdte
X 500 1000 X
1 2600 )
X=—— 1 x"=2600-1000 xo1 dpa X=1612.

1000

To 6t 10 emimedo owTO Topay®YNG Oivel TPAYUOTL TO EAGYIOTO HECO
KOOTOG TPOKVATEL OO TO YEYOVAS OTL £XOVUE
x-C'(x)-C(x) C'(x) C(x)

c'(x)= = -
x? X x?

1 2 1 2 2600

7500 x 1000 x X2’

dnrodn c'(x) = L 26(2)0 Kat apo. ¢"(X) = 5200
100 X

H avtictoyn eidyom T tov pécov ko6GTOLG Yoo X = 1612 givon

>0.

c(1612) = —— 161242+ 289 _5 5.
1000 1612
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9. o) Eyxovpe P(x) =R(x)-C(x)
P'(x)=R'(x)-=C'(x).
Av P(X) péyioto, 1ote P'(X) = 0 ko emopévag R'(X) — C'(x) = 0.
Apa R'(X) = C'(x).

B) TIlpémet R'(xX)=C'(x)
(X(50-0,01x)) = (3800 + 5X—0,001x2)’
50-0,02x=5-0,002x

45=0,018x
X= 4 =2500,
0,018

To 611 10 eninedo avTO TOPAY®YNG OIVEL TPAYHOTL TO UEYIOTO KEPDOC,

TPOKVTTEL OO TO YEYOVOS OTL Eyovpe P(X) = R(X) — C(X)

=xP(x)-C(x)
=50x—0,01x*> —3800 — 5x + 0,001x>
=45x—3800—0,009x%? ondte

P'(x)=45-0,018x o1 P"(x)=-0,018 <0.

10.1) ‘Exovpe A =/d] +x* , 0mOTE O AMOUTOVUEVOG YPOVOG GTOV apa. Efval
[ 2 2
M. Eniong BIM =4/d? + (d — x)?, omdte 0 amaItovUEVOC XpOVOS GTO
b
d? +(d - x)?

vepd glval ~————— .
L,

Emopévmg o ypdvog mov ypetdletat 1o eog yio  dadpoun AI'B eivot

Y +d? . J(d = %)% +d?

Uy )

t(x) =

i1) 'Eyovpe t'(x) = 1

#2x+i;
U 24x*+d] U, 2,/(d-x)*+d?

-2(d = x)(-1)
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1 X 71 d—x

o e rd U Jd-x)td
1 2

iii)  To gAdyoto ToV YPOVOL TO £xovpe dTav ¢'(X) = 0.

X 1 d—x

o ¥ +d U J(d-x)+d

Enopévac,

1 1
—-nua=—-nup
L,

1 2

npa _ o
nus v,



KE®AAAIO 2

2.1 BAXIKEX ENNOIEX

1. Towtkéc: y, 6, ot, {
Iocotkég - dakpitéc: B, 7, 6, 1
ITocotikés - cvveyeis: a, €
2. o) Mio86g (mocotikny), nhikio (Stakpttn), @OAO (TO10TIKY), IKAVOTOINGT 0d
N SoVAELd (TO10TIKY), KTA.
B) Bdapog (mocotikn), Todtnta (TotoTikn), KTA.
v) Xpbvog Topakorovdnong tiedpaocns (tocotikn), otadudc Tpotiunong
(motoTkn) KTA.
d) Xpdvog cvupetoyns (mTocoTiKN-cuvernS), apBRoOg TOVIOV (TOGOTIKN-
dtakpitn), KTA.

3. (g). IIpénet 10 delypa va givar avtimpoo®nevtikd Tov TANBvopov. Emopé-
VoG TPEMEL VoL TAPOLLE ATopd (TOV dV0 POAMY Kot SPOPOV NAIKIDV)
amd S1apopeg meployég Tov TANBLoHOD Y TOV OTOl0 AVIPEPOLACTE.

4. o) Me 10 0%£310 avtd Ba £xovpe VIEPEKTIUNGOT TOV APLOLOV TOV AVOPAOV.

B) IMBavov va Exovv Tig 101e¢ TOATIKEG TETOONGELG.
v) Oa £YOVLLE VIEPEKTILNON TOV ELGOITLOTOG.
8) Néot dev givar povo ot pobntég Avkeiov. EALGSa dev glvat povo n Attiki).

€) Ot Adyot amovciog TV LobNTdV SopEPovY KATH T SLAPKELN TOV £TOVG.
To Noépfpio pnopel va amovordlovv Adym Kpvoloynuatog, To Mdio
AOY® ocvppetoyng o eEeTdoELC.

2.2 ITAPOYXIAXH ETATIETIKQN AEAOMENQN

A" OMAAAX

1. o)ITapiotdvoupe pe X Pabporoyiotmv @ortmtdv. O TivokagKOTOVOUNGTOV
GLYVOTHTAOV KOL TOV GYETIKAOV GLYVOTHTOV TNG LetafAntig X elvat o e&ng:
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, . TYETIKN Abpotot. Abp. Zyer.
Bodp )(()koywt Awdoyn EU)E/VOT' cv%vé‘m]‘]m cux\eérnm Zr.)uxvx
i i £% N, F.%
1 [l 3 6 3 6
2 [l 2 4 5 10
3 W 5 10 10 20
4 1] 3 6 13 26
5 M 7 14 20 40
6 HI 9 18 29 58
7 Wil 7 14 36 72
8 Ll 7 14 43 86
9 ) 5 10 48 96
10 Il 2 4 50 100
Z0OvoAo — 50 100 — —

B) 1) Amd tov Topomdve Tivake TopatnpovuE 6Tt amd Tovg S0 portntég 13
&yovv Babpd katm omdn Pdon. ApayiaX < 4100vtioToloTococToEVIL
13/50 = 0,26 = 26% (BA. tedevtaia otiin F%).
it) o X 29 to avtictoyo mocootd givar (5 + 2)/50 = 7/50 = 0,14 = 14%.
IoodOvap omd v Tedevtaio 6TAN To Tocooto eivar 100% — 86% = 14%.

iii)) Opoimg, yioo 7<X <9 éyovpe tovg @ortntég pe Pabpd 7,8 1 9.
ZUVENADS TO AVTIGTOLO TOGOGTH elvan
(7 +7+5)/50=19/50 = 0,38 = 38%.
Ioodvvape amd v terevtaic GTMAN TO TOCOGTO OVTO glvar
96% — 58% = 38%.

2.
dovlo < 5Ba0pokoyw> 5 ZVvoAo
A 11 18 29
K 9 12 21
>HvoAo 20 30 50

3. o) Awipodpe TIg cVYVOTNTEG TV “KEAAMMV” TOL TivaKe TG GokNnong 2 Le o
GLVOALKO aptBpd portnT®dv v = 50.

. BaOpoioyia i
dDvio 2Ovoho
<5 >5

A 11/50 =22% 36% 58%
K 18% 24% 42%
THvoro 40% 60% 100%

Anradn to 22% tov gortTdY givol ayopla pe adud <5, kTh.
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B) Atapodpe TIg GLYVOTNTEG TOV “KEAMMV” KAOE YPOUUNG LLE TO AVTIOTOL(O

o0Voro G Ypappnc.
BaOpoioyia
Dv)o <5 =5 XHvoro
A 11/29 =37,93% 62,07% 100%
K 42,86% 57,14% 100%
XHvoro — — —

Aniadn 1o 37,93% 1oV ayoprdv £xovv Babud <5, KTA.

v) Atapovpe Tig GuYVOTNTEG TOV “KEAMM®V” kdbe GTHANG pe To avtictoyo

obVOAO TNG GTNANG.
BaOpoloyia
Dv)o <5 =5 >Hvoro
A 11/20 =55% 60% —
K 45% 40% —
Xhvoro 100% 100% —

AnAadn o 55% tv portmtdv pe Badpd <5 givar ayodpio, KTA.

4. Tlopiotdvovue pe X T1g NUEPES OMOVGIOG:

a)Eivar X >1. Apaéyoope8+5+4+5+8+0+5+2+1=38¢pydreg, oniadnto
38/50 = 0,76 = 76% 1tV gpyaT®dV AmOLGIOGOYV TOVAMYIGTOV (o NUEPa.
Icodvvapa avtd pmopel va Bpedel av and tovg S0 epydteg apalpécovpe
Tovg 12 ov dev anovciocay TOTé amd TV EPYNGio TOVG.

B) Etvar X> 5. Apa éyovpe 0+ 5 +2 + 1 =8 gpydrec, onradn 8/50=0,16 = 16%.

v) Etvan 3 < X <5. Apa épovpe 4+ 5 + 8 = 17 gpydreg, dnhadn 17/50 = 0,34 =34%.

d) Eivar X <5.Apa éyovpe 12 +8 +5 +4 + 5 + 8 = 42 gpydreg, dnhadn
42/50 = 0,84 = 84%.

€) Eivar X =5. Apa éyovpe 8 epydrec, oniadn 8/50 = 0,16 = 16%.

5. AxolovBolpe, yio Tapddstypa, ta mopakdTo PpoTo:

Y2 4 L% 25 s
wv_g_qm_m 8) /=00 “100 ="
B) Ny=N,-v,=6-4=2=v,

v) f,=F,—F,=0,60-0,30=0,30.

€) vi=v—-N,=20-19=1
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Emopévac o mivakag cuyvotntmv givol:

X, v, f, N, F. f% F.%
1 2 0,10 2 0,10 10 10
2 4 0,20 6 0,30 20 30
3 6 0,30 12 0,60 30 60
4 5 0,25 17 0,85 25 85
5 2 0,10 19 0,95 10 95
6 1 0,05 20 1,00 5 100
Zvvoro 20 1,00 — — 100 —

6. Av epyoaotobpe OTmMG GTOV TivaKa 5 £YOVLE TOV Tivaka GLYVOTATOV ToL Pab-
pov 6to Mabnuatikd yio o oyopta Kot o Kopitoo.:

BaOpdg ota Ayépra Kopitowa

Mabnpotikd, X, | Awdoyh v, Awhoyt Ve
10 | 1 0

11 | 1 0

12 | 1 If 3

13 | 1 | 1

14 Il 2 If 3

15 I 2 W 6

16 If 3 If 3

17 I 3 I 1

18 I 2 [ 1

19 Il 2 If 3

20 0 [ 1
Zvvolo — 18 — 22

Emopévamg to avtiotoyo didypappa cuyvotitov givat:



7. Katackevdlovpe mpdTao TOV TIVOKO GUYVOTHTOV:

MochKo V. £%
GLYKPOTNHA, X; i i

Metallica 5 27,8
Iron Maiden 3 16,7
Scorpions 4 222
Oasis 1 5,5
Rolling Stones 2 11,1
Alo 3 16,7
>Hvolo 18 100,0
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8. Av v =450 1o mA0og TtV pabntov, v, i = 1,2,3,4 ot cvyvomreg, f, ot
oxeTIkéG cuyvoTTeg Ko o, | = 1,2,3,4 1o 10&0 0V KVKAIKOD Storypdip-
potog ywoo Tig téooeplg kartnyopieg Apiota, Alav Kaidg, Koldg wot
Yyedov Koldg, aviiotoiywg, Oa €yovpe v,=f,-v=0,30-450=135 o

L agv 1447450

R

“Ap1oTa”, YPNOUOTOLDVTOG KOl TO YEYOVOG OTL YV, = 2V,
v, +135+180 +v, =450 < v, +135+180 + 2v, = 450

& v, =(450-135-180) /3= 45.

Vs = "
360
NG X, =

Apa kar v, = 90.'Etot o nivakag cuyvotitov eivar:

i X, v, f% a; = 360y,
v
1 Aptota 45 10 36
2 Alov Karag 135 30 108
3 Kolog 180 40 144
4 Zyeddv Kaimg 90 20 72
20voro v=450 100 360

=180. X cvvéyewa Ppickovpe ) cvyxvotTa Vv, TNG
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Ondte 10 OVTIGTOLO KLUKAMKO OLAypOO Kol TO PAPOOYPOLLO CYETIKOV
ouyvoTTOV glval:

TovAdyiotov AMav kaAdg &xet o 40%, dnAadn 180 pabntéc.

9. Koartaokevalovpe TpdTO TOV TIVOKO CUYVOTHTOV:

Opdda v, £%
AEK 9 23,1
Adpioa 1 2,6
Olvpmiokds 12 30,8
IMAO 15 38,4
IMAOK 2 5,1
XHvoro 39 100,0

Sovendc o pafSOYPaLLLO CYETIKOY GUYVOTHTMV KOl TO OVTIGTOLO KUKAKO
SLAYPOLUO CYETIKAOV GUYVOTNTOV Eivat:

10. Epyalopoacte 6mmg 6T0 Topadetypo oto oynuo 1(y):
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11. Ta ypovoypdupote TV 600 AOUOIGY VOC®V diVOVTL TOPUKATO:

"Epnng Lootp: "Exovue avodikn tdon péxpt to 1995 ko petd elagpd ttdon.
Hrotitda A : 'Eyxovpe koBodwkn téon péxpt to 1993, onpavtikn avénon ta
¢t 1994 ko 1995 ko petd mtdon oto enineda tov 1992-93.

12. o) O mivakog ocvyvotitov g enidoong X tov 50 vroyneiov eivat:

X, Awdoyn v, £% N, F.%
0 Il 2 4 2 4
1 1 4 8 6 12
2 [ 4 8 10 20
3 It 5 10 15 30
4 ) 5 10 20 40
5 H 5 10 25 50
6 Rl 7 14 32 64
7 Ll 7 14 39 78
8 M 6 12 45 90
9 il 5 10 50 100
2hvoro — 50 100 — —

B) Ta daryplppiato GYETIKOV Kot ABPOIoTIKGOV CYETIKAOV GUYVOTNT®V glvat:
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v) ®éhovpe emidoomn peyaAdtepn 1 ion Tov 8, X >8. Apa 1 oyoAn Bo mapet
6 + 5 =11 dropa, dnAadn 10 22% TV VITOYNPI®V.

8) Ao 1 oyoAn] Ba Tapetl To 36% TtV VoYM Pl onuaivel 6Tt To 64% TV
vroymoeiov dgv Ba emtheyodv, diadn doot £xovv enidoon pKpdTEPN 1)
ion Tov 6. Apa Ba emideyovv 6ot Eyovv enidoon peyaivtepn 1 iom tov 7.

13. Enedn otov Kotaxdpugo GEova £XOVUE TO TOGOGTO TOL ELGOONIOTOG OVEL
YMAOEG EVPD, EYOVLLE:
0,
y =12 s foh = y*c=10-(20-15) = 10-5 = 50%
c
Apa 10 50% TtV owoyeveldV TG TEPLOYNS EYovV elcodnua amd 15 émg 20
YMAOES EVPOD.

14. TIpénet to epPaddv 1oL TOAVYDOVOL GYETIKMV cuyvoTTtV va givar 100 (Totg
ekat6). Opmc avtd mov ékave o padntig sivan Tepimov éva tpiywvo pe Baon
(190 — 150) = 40 xar vyog 10. Apa éxet epfadov (40 - 10)/2 = 200. Zvvenmg
elye ko o kabnynTG.

B OMAAAX

1. Hoapamnpodpe otu:
* [o ™ Aéofo vrapyel TTOTIKY
Téon.
* T ™ ®dco vmdpyel mepimov
otobepn KaTdoTAo.
* [0 ™ Zodopiva veapyet avodt-
K1 T4oN.

2. Ot BePorwBévteg Odvator amd ypfon vopkoTiKdOV Yo ta €t 1988-98
VOQOPIKE LLE TNV NAIKIOKT Opdda givat:

i Hiuxia :
Ezog <20 21-30 >31 Zovoro
1988 7 43 P 3
1989 4 51 17 7
1990 2 34 30 66
1091 2 44 33 79
1092 1 47 31 79
1093 4 49 25 78
1094 8 71 67 146
1995 7 90 79 176
1996 14 08 110 222
1997 22 99 101 222
1998 6 33 26 65

*Méypt 8 Ampthiov. IInyn: OKANA
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3. Ot BePorwBévreg Bdvator amd ypfon vopkoTikdv Yo ta €t 1988-98

OVOQOPIKE LLE TO VAO EivoL:

] Dv)ro
Eog INovaikeg Avdpeg Tbvoho
1988 8 54 62
1989 10 62 72
1990 7 59 66
1991 5 74 79
1992 9 70 79
1993 8 70 78
1994 11 135 146
1995 14 162 176
1996 20 202 222
1997 20 202 222
1998* 9 56 65

* Méypt 8 Anpidiov. [Inyn: OKANA

4. o) [opoatnpodpe 6Tt 0AoEva Kol TEPICGOTEPO TO TOGOCTO TMV TTVYLOVYMV
yovaukdv Modnpatikdv TANctalel o1HoVTIKA TO AVTIGTO0 TOGOGTO TOV
avopmv. Evd dniadn to 1930 o Adyog avdpdv-yovork@v Mabnuatikmv
Ntov90%mtpog 10% 10 1995 0 Adyoc awtdcéyve 55% mpog45%, avtiotoya.

B) Muovaikeg =45%- 789 =355 Avdpeg =55%-789 = 434,

v) To moc06td TV TTTLYVY®V YVvaKdV To 1974 NTav 20% kot epdcov
avtéc ftav 173 cvumepaivovpe 6t 10 0HVOAO TOV TTTLYOVYOV NTAV

(173-100)/20 = 865. Apa ot Gvdpeg frav 692 (tocootd 80%).

d) I'vopilovpe pdvo ta avticToryo Tocootd, dpa dev LTOpovLE Vo EEPOuLLE TOV
aplBud avdpOV Kot YuvouK@v Tov Tpav mttuyio Mabnpotuob To £1o¢ avto.

5. Tlopatmpovpe 6Tt 0 apBuds TV
oy ond 0-14 etdv peudveron
ONUOVTIKE evdd ov&dvel o aplBpog

TOV NAUKIOLEVOVY (=65 eTdVv) Kot
TOV ATOR®V HeTaED 15 kot 64 eTdv.
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o) Déappaxo A: (12+6+5+3)/1502%z0,173z17,3%.
ddappaxo B: (26+12+8+6)/200:%:0,26:26%.

B)  Emedn n petafinm “ocvcotolikn mieon” ivol cuveyng 1 opadoroinon
o€ KAdoes g popeng [ , ) etva: 94,5-99,5 99,5 —104,5 k.
Emopévog ta moAymva afpoioTik@v GYETIKOV GUXVOTHTOV Yo T GL-
OTOMKN TEGT TV YOVOUK®V 0V Aopfdvouy ta edppaka A kot B givau:

IMopatnpovpe OTL 1 CLGTOAMKN TIECN TOV YLVOIKOV TOV TOIPVOLV TO
@apuoko B givar ev yével peyaldtepn amd OTL TOV YOVOIK®OY TOL Taipvovy
10 @dpuako A. TI'a mopdadetypo, 1o 40% TOV YOVOIKOV TOL TOiPVOLV TO
QApLOKO A €YOVV GLOTOAKY| Tieon peyaAvtepn tov 119,5 mm Hg, evd 10
{010 TOC0GTO YUVAK®OV TTOL TTaipvoLV To ApLaKo B éyovv cuctolkn migon
peyardtepn tov 124,5 mm Hg. Me ta dedopéva avtd Opmg dev pmopolie
va EEpovie av To pdppoako B mpokaAel v abénom tng mieong 1 ot yuvaikeg
He vynAn wieon waipvouv 1o eappoko B.

7. o) Emedn v = 55 ypnoyomowodpe x = 7 ioomiateig khdoels. To edpog etvan

R=13,8-1,3=12,5 ovvend¢ 710 mAGTOC 7T®V KAACE®V Elvan
R 125
K 7

=1,786 ~1,8.

B) O mivakag cuyvotnT®V gtvo:

K?““;“Q Aoy v | f% | N Fw% | x
1,331 Y I 111 14 [ 255 | 14 | 255 | 22
3,1-4,9 WM | 19 | 345 | 33 | 60,0 | 40
49-6,7 Il 4| 73|37 |673 | 58
6,7-8,5 W 6 | 109 | 43 | 782 | 7.6
8,5-10,3 Il 4 | 73 | 47 | 855 | 94
10,3-12,1 | 1l 3| 54 |50 |99 |112
12,1-139 | 5 | 91 | 55 [100,0 | 13,0
2Ovolo: 55 [ 100,0 | — — —
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2.3 METPA OEXHX KAI ATAXITIOPAX

A" OMAAAX

1.

X Xx+2 x+4 x+6 x+8 x+10.
Emedn n péon tyun toug givan ion pe 15 éxovpe

x+x+2+x+4+>;+6+x+8+x+10:15<:> 6X+30:15<:>x=10
Apa ot apBpoi etvon ou: 10, 12, 14, 16, 18, 20.
H didpecds tovg givarn § = 14;16 =15.

o) Nou, 6tav Kot ot déka Tipég eivan ioeg pe 1.

Av X gival 0 Tp®dTOg GpTIOG, TOTE 01 {NTovpevol dptiot apbpoi Oa eivar:

B) Oxt, n péon tun givat TAVTO AVALESH 0TI LUKPOTEPT) KoL TN LeyoAdTEPT

TOPATHPNON).
v) Nat, yio topddetypo ot tipég: 111111333 3.
5+16-10+0+27+14-20+34 66

X = 00 _§,25%.
8 8
o) 5o 22055216 18455216 0
10 10
B) 229X _ 508 s x =235 cm.

10
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5.

Av Ttopactioovpe pe X tnv nAKio TV Lobntdv, T0TE £XOVIE TO TAPUKATO
dedopéva:
v,=18,v,=12,v=v, +v =30, X, =158, X=15,4.

o o . . , . , o VX, tVeX
Av X, etvor n péomn nikia tov Koprtoumy, tote o givon X = 44K K

V,+Vg
omoTE OVTIKOOIGTMVTOG ToL HESOUEVE EXOVLIE:
15.4— 18-15,8 +12X, oX, <148
30
o) 'Exovpe 1A, 2M, 3K «ot 4I1 pmddreg. Av A 10%  10gr
napactioovpe pe X 1o Bapog (og gr) yua Tig .
Umdleg SlapopeTikod ypouatos, Oo &yovpe | M 20%  llgr
Tig ipég 10, 11, 12 xon 13 yo0 T dompec, K 30%  12gr
LOOPEG, KOKKIVEG KOl TTPAGIVEG UTAAES, aVTi- .
oToly 0, LE ovyvOTTES OMMG divovial GTov I 40%  13gr
TOPAKATO TIVOKOL:
X, v, f Apa
10 1 0,10 ,710+2-11+3-12+4~137120712
1 2 | o020 | X7 10 T
12 3 0,30 12 +12
13 4 | o040 | 9=— =Ll2er
THvoro 10 1,00 M, =13 gr.

B) "Exovpe 2A, 4M, 6K ko 81 prdres. Av epyactovpe OTmG GTNV TPOTYoL-
LLEV TEPINTOOT], O TIVOKOG GLYVOTHTOV tval:

X v, f Apa
10 2 0,10 o 2:10+4-11+6-12+8-13
11 4 | o020 | X= 30 =loer
12 6 0,30 12+12
13 ] 0.40 o= =12 gr xou
XHvolo 20 1,00 M, =13 gr.

x|

4
v) :infi =10-0,10+11-0,20+12-0,30+13-0,40=12 gr
i=1

O ioég amo Tig pmdkeg £xovv Bapog Pkpotepo tv 12 gr kot ot GAAEG oEG
peyardtepo tov 12 gr, apa o =12 gr.
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7. a) O ap@untikodg pécog sivar

12+10+16+18+14
5

X = 14

B) O otabukog pécog eivan

2:12+3-10+1-16+1-18+3-14 130 _, .
2+3+1+1+3 10 '

To v, peyoddocel o otabpukdc pécog mpémet va £xetl Leydaovg Pabpotde

X =

OTO. LOBN LT TOV EYOVV KOt LEYAAVTEPOVS CLVTELESTES. ' Empene Aowndv
0 HoBNTNG Vo dDGEL 13104TEPT] TPOCOYN GTA LOONUATA LE TOVG GUVTENE-
o1é¢ otdOpiong 3.

8. Eivon X, =1249 gvpm, X, =1280 kot X. =1360 gvupo.
Apa

o _5:1249+6-1280+4-1360 _ 1313565 =1291 gvpé.

Xo)
’ 5+6+4

9. E@odcov ot apBpol eivor mévte, 1) ddpecog Ba givar o pecsaioc apBuoc. Emet-
oM OpwG 6 = 6 TPoKVTTTEL OTL EVag amd Tovg aplBpovg Tov (nrovue gival 1o 6.
Eneidn opmg n péon tipn etvon eniong 6, av X etvor o méuntog apfpoc Ba
€yovpe: w:6 o x=2.

Emopévmg ot dhAdot dvo apiBpoi ivat ot 2 kat 6.

10.0) X:ZZ,V, @4’4:2 143-3+4-1+5-2+6-v,+7-1

7 1+3+1+2+v,+1

< 4,48+v,)=6v,+32 v, =2.

B) O tyég og avéovoa oepd givat:
2333455...7.
Eneidonn 6§=4,5= 4—42—5 , 00eC TWEG Eovpe aptoTepd TS (dnAadn 5) G-
Aec tooeg Ba éxovpe Tpog Ta de€ud TS, Apa mpémet va Eyovpe akdun dvo 6.
Zovendg v, = 2.

) T va £xovpe 300 emikpatovoeg TiEG TPEMEL TO v, = 3, OMOTE O EMKPQL-
TovoEg TYWEG Ba glvar To 3 kot to 6.
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11. O wivakog cuyvotitev TG petapintig X mov topiotd tov fobud oto Ma-
Onpaticd tov 40 podntodv Tov Tivaka 4, siva:

X; Vi X v; N,
10 1 10 1
11 1 11 2
12 4 48 6
13 2 26 8
14 5 70 13
15 8 120 21
16 6 96 27
17 4 68 31
18 3 54 34
19 5 95 39
20 1 20 40
20Ovoro 40 618 —
Enopévag
XV, 1
o) xo 2618 1o 0
dv 40
B) &= 20M Ttotp.-zv—Zln Top. 15;—15 _1s,

dMAadn to oAb 50% tev pabntov kot padnpiodv Exovy abud ota
Mofnpotikd kdto ond 15 kot 1o moAd 50% whve ond 15.

v) M, =15
10n map.+11In map.  14+14

d) Q = 3 3 14
Q.- 30M TEGP.;—31T] mop. _ 17;17 17,

ZUYKEKPIUEVO 0 EXOVILE i% =32,5% pe Pabud pikpodtepo tov 15 kot

% =47,5% pe Pabud peyordrepo tov 15.

12. O mivaxog ocvyvottov givatl:

Emc[ma)wetg X, v X, Ni Fi%
0-2 1 8 8 8 20

2-4 3 12 36 20 50

4-6 5 10 50 30 75

6-8 7 6 42 36 90

8-10 9 4 36 40 100
2vvolro — 40 172 — —
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XV,
o) Y:z iV _ﬂ:4,3
dvi 40
)
M,~33
v)
Q ~2,33
=4
Q3:6
13.0) Y:wzlw,% cm
29
B) Y:30-170+170:]70Cm
31
V) X:Wzlw,m cm.

14. o) Ataxkvpaven 1 dtacmopd opiletatl 0 HEGOG OPOG TOV TETPAYDOVOV
TV anokiicemv Tov X, and ™ uéon T tovg. Mikpdtepeg (kat’ amdiv-
T TIn) amokAMoelg £xovpe ot dvTEPT AlOTA KOl LEYUADTEPES OMOKAIGELG
otV Tpitn AMota. Apa pikpdtepn S10omopa £X0VV oL TEG TNG 216 MoTag Kot
peyaAvtepn dtaomopd g 3ng Alotog.
B) Oy, yioti £xovv T0 1610 €VPOC.

15. Ot tipéc g PaBuodroyiog oe adéovoa cepd eivo:

3 4 7 10 11 11 12 13 14 15
T
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a) ¥:3+416"+15:%:10

M, =11, o= L
B) To Q, eivor m Sidpecog twv: 347 10 11. Apa Q, = 7.

To Q, etvor n ddpecog twv: 111213 14 15. Apa. Q, = 13.
YR=15-3=12

g _ (3107 +(4-10)° +..+(15-10)" 49+36+..+25 _

11.

15
10 10
s =+/15 ~ 3,87
_S _387 3570
X 10

16. An6 tov mivaka ¢ doknong 12 Ppiorkovpe:

2
1 (Xxn)
2 §2 == Xy —ae= LU
X; v, X, v, XV v {Z i Vi v
1 8 8 8
3 12 36 108 1 1722
5 10 50 250 =40{984— 20 }
7 6 42 294
9 4 36 324
— 70 T — _ 1oy 299841 _2444 oy
40 40 40

Apa s=4/6,11~2,47.

17."Eyovpe X =10 xou S =2. Apa
* 070 didotnua (8, 12) £yovpe to 68%
* 670 didotnua (6, 14) £xovpe t0 95%
* 670 didotnua (4, 16) £xovpe o 99,7%.
ZUVENMG TO TOGOCTO TOV LOONTMV TOL
ypewlovtat:

o) KAt ond 8 Aemtd eivol To
100% — 68% —16%
B) méve amd 14 Aemtd eivor to
100% —95% —25%
v) to oAV 10 Aemtd iva to 50%

0 — 0,
d) petald 6 ko 12 Aemtd givat to W+ 68% =81,5%.
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_1+2+6

18.a) X 3, 6=2.

B) Ot tiég avtég TPoKHTTOVY Omd TIG TILEG TOL TPMTOV OElYHOTOG AV
moAlhamAacidcovLe Kabepd et 2.
Apa X=3-2=6 ko1 0O=2-2=4.

v) Ot tpég avtég TPoKHTTOVY amd TIG TIHEG TOV TPATOV OEIYUATOS OV
npocBécovpe oe kabepd to 10.
Apa X=3+10=13, 5=2+10=12.

d) Ot Tpég avtég mpoKHMTOVY AmO TIC TIUEG TOV TPATOV SEIYUOTOG
mollarmiactalovtag kabepid eni 2 kot tpocBétovtag to 10.
Apa X=3-2+10=16, 0=2-2+10=14.

=4 +(3—4) + (4= 4)° + (54 + (7-4)° _20 _

1 - (
19. s2=->'(x,-X,)’ = 4
=26 =%, S :
_ 2 _ 2 _ 2

52=12(Xi—f/,)2=(3 12)° +(9-12)" +..+(21-12" 180 .

v 5 5

1 _ (6-92+8-9°+..+(12-9° 20
SE=—> (% -X ) = =24
=2 =-%) ; :

1 o —1+4) +(-3+4)° +..+(-7+4)?> 20
S§=;Z(Xi—xa)2=( )"+ ( 5) ( ) :?:4

Apas =2,5,=6, S =2,5,=2.

Hopatnpovpe otL:

* Ot tipég g Aotag (B) TPoKOTTOVY Ao TIG AVTICTOLYEG TILES TNG AlOTOG
(a) moAhamlacialovtag ke tiun eni 3. Tote, amd v gpoppoyn 3, 1 dwo-
Kopavon Tev TV e Aiotog (B) Tpokdmet and T StKOUOVOT TOV TIHOV
g Aotog (a) modlaniacialovtag eni 32 Anhodn,

2
a

2—2. =3
s;=3"s, ko s,=3-s,

* O1 Tég ™g Alotog (Y) TpokOTTTOVV amd TIC OVTIOTOLYES TIUEG TNG AloTOg
(o) mpocbétovtag to 5. Tote, amd v epappoyn 3, n dakduaven g Ai-
o10¢ () 1oovtan pe ™ draxvpoven g Aotag (o). Aniadn

* Ot Tipég ¢ AMotog (8) TpokdTTOVV md TIG AVTIGTOLXEG TIMES TNG AloTag
(o) moAramhacidlovtag enti (—1). Tote cvpEmVA pe TV pappoyn 3,

s;=(-D’s2=s. xar s;=|-1s, =s,.
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20. =210 0,272 = o 52170 £upd
X 625

2
Szzl{zxz_ﬂz}@w DX oy o 11746700 oo

y Lt S+X2 1707 + 6252

B OMAAAX

1. o) Emedn] 10 €0pog tov mapatnprioenv eivar R =20 — 10 = 10 kot to mAnog
TV KAMAoE@V glvat k =5, TpokdnTel 0Tt To TAATOG TV KAAGE®V givat ¢ = R/k
= 10/5 = 2. Emopéveg o Tivakog GuxvoTHTOV Elvat:

Khboeg[ -) X; v, XV, N, F.%
10-12 11 5 55 5 10
12-14 13 10 130 15 30
14-16 15 20 300 35 70
16-18 17 10 170 45 90
18-20 19 5 95 50 100
Xhvoro — 50 750 — —
_ 750
B) Xx=—=15.
50

And 10 Suthovd TOAMY®VO 0BPOIGTIKAOV
GYETIKOV cLYvoTTOV Bpickovpe 0 = 15.

Y) Zntdue 10 Py A6 T0 TOMY@VO
0BpOIOTIKMV GYETIKMOV GUYVOTHTOV
Bpiokovpe Py, = 19.

2. Emeidn v =5 ko1 s? =10, éyovpe:
1 5 5
S ==Y (x-X) e Y (x-X)?=vs’*=5-10=50
i=1 i=1
AMNG
5 4
D% =% =D (% = X)? + (X —X)°
i=1 i=1

& (6~ X = 304 X 3% ~X) =50-14=36
i=1 i=1

X -X=6X=X+6=4+6=10



N X%-X=—6X=X-6=4-6=-2.
Yovenmg X, =-2 N X, =10.

3. Xg avéovoa oepd o1 Tég etvar:

6 6 9 9 9 12 15 18 21 27
a) Y_6+6+9+9+9+12+15+18+21+27_132

——=13,2e0pdd
10 10
5 9+12

=10,5 gvp®d M, =9 gvpd

B) Av mpocbécovpue to PITA 18%, TOTE GUUPOVA pe TV EQappoyn 3 1 péom
T B avéndet kotd 18%. Aniadn n péon aia tav Bipiiov Ba yivel
Y+@¥ =13,2+0,18-13,2~ 13,2+ 2,37 ~ 15,57 g0p®

Epdcov ot tapatmpnoeig av&évovar oreg katd 18%, tdte 1 dtdpeon Ty
Ba etvan ) apykn ddpeom T owénpévn katd 18%, dnhadn Ba yivel

6+%6 =10,5+0,18-10,5=12,39 gvpd

Opoimg kot M emkpatovoa T Bo avEndel katd 18%, dnradrn Ba yivet
M, 4—%M0 =9+0,18-9=9+1,62=10,62 gvpd
v) Edv npocbécovpe emmiéov kot 1o k6oTog v 0,3 gvpd yio. T0 VTGO

k@0 Pipriov, ToTE N péom, 1 didpueon Kot 1 emikpotovoa adio Bo avén-
0obv katd 0,3 evpd dnradn Ba yivouv:

15,87 evpo, 12,69 gvpm, 10,92 gvpd avtiotoiywe.
. Av0,2,4,6,8, 10, 12 ot Tyuég evog detyatog, TOTE 1) LEOT TLUN KOL 1) TUTKY|
amoKhon eivat:

¥—0+2+4+6+8+10+12—£—

7 7
Sz:(0—6)24—(2—6)2+(4—6)2+(6—6)2+(8—6)2+(10—6)2+(12—6)2
’ 7
_36+16+4+0+4+16+36_16
= .
Apas =4.

Av amd Ka0e T aparpécovpe T LESN TYN Kol S10PECOVLE LE TV TUTIKN
amoKMon, ol vEeg TipéS Ba etvan

6 4 2 2 4

420,22 84 15 1,-05,0,05. 1, LS.
2 T,

57
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SOVENMC 1 LECT] TN KOL 1] TUTIKT TOVG OTOKALGT givat:

_ -15-1-0,5+0+0,5+1+1,5 O
y= 7 :7:0

Ko

—=1
7 7

1 1 2,25+1+0,25+0,25+1+2,25 7
== (Y, -Vi==Dy = =

Ievikd, amodecvoetar (BAéne epappoyr 3) 611 av X, X,, ..., X, Ol TOPOTN-
PNOELG EVOG BElYOTOG e HEST) TIUN X KO TUTKT atOKALO™ S, TOTE Ot TIUEG
% —X

y, = ,i=1,2, .., vépouv uéon tiun 0 xar Tomiky omdkhon 1.

a) O apBuds tov tointov etvar 12+ 8+ 14+ 10+ 8 + 5+ 3 = 60.
B)7+10+8+5+3=33.
7) M= 5,2 k. evpd = 5.200 gupd

? KXidoeig [ -) X; v, XV, xizvi N, F.%
0-2 1 12 12 12 12 20,0
2-4 3 8 24 72 20 333
4-6 5 14 70 350 34 56,7
6-8 7 10 70 490 44 73,3
8-10 9 8 72 648 52 86,7
10-12 11 5 55 605 57 95,0
12-14 13 3 39 507 60 100,0
XHvoro — 60 342 2684 — —
X = 2% = % =5,7 y1Madec gvpd = 5.700 svpd

A%

{Zx (2w ’)} 610{2684—32(2)2}=12,24.

Apa s=4/12,24 3,5 yiddeg evpd = 3,5-103 gvpd
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Q, ~2,8-10° cupd

5=Q,~5,4-10°cupcd

Q, ~8,3-10% gupd

59

6. a) Eyovpe k = 5 khdoeig mAdtovg € = 20 tng nlkiog X TV 0TOUOV UG
woAnc. O mivakag cuyvoTHT®V Elvat :

Khédoeig [ -) X, v, X, x2v, N, F%
0-20 10 12 120 1200 12 20,0
20-40 30 14 420 12600 26 433
40-60 50 20 1000 50000 46 76,7
60-80 70 10 700 49000 56 93,3
80-100 90 4 360 32400 60 100,0
20vvoro — 60 2600 145200 — —
and Tov onoio Ppickovpe
XV.
g o X260
1% 60
2
Zx, v, (ZX’ ) =L 1452002090 _ 542,22
60 0

Apa s=./542,22 =23,29 ét.

23,29
43,33

Ccv=

=53,75%.

“avopotloyévela”.

H tym ovt) onuaiver Ot €yovpe peydan

B) Kataokevdlovpe 1o mordymvo afpoioTikdv GYETIKOV GLYVOTHTOV
and 10 onoio ektipovue o Q, Kot Q,.
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Q, ~24 ¢t
Q, =59 ¢

Q=Q,-Q =59-24=35

Aniadn 1o 25% tev atdpmv Exovv nlkio Kot tov 24 etdv, To 25% Exovv
niia dve tov 59 etdv ko Yo to gvétdpeso 50% tmv atopmv N nikio Tovg
Spépet péxpt kat 35 ypovia.

7. Tlopatnpovpe 61t ot KAAoelg TG nAkiag eivat 50-54, 55-59, kth. Tote opmg
dvo dropa, yio mapdderypa 54,2 kot 54,8 eTdV avTIoTOlY®S, G€ TOl0 KAGOT
0o ta&vounBolv; Xtig TEpITTOOELG 0 TEG CLUVNBWME 1| GTPOYYVAOTTOINOT| Yive-
TOL 6TOV TANGLECTEPO aKkéPOLo omdTe T0 54,2 Ba yivel 54 kat To 54,8 Oa yivel
55. Zuvendg ypnoLoToldVTag Yo TV nAkio KAAcES TS Hopeng [ - ), ot
KAUOELS KOl O THVOKOG GLYVOTHTOV Y10l TOVG AVOPEG KO TIG YOVAIKES ival:

Avdpeg Tovaikeg
K\éaoeig ; . .
[-) X Vi N; F% Vi N; F %
49,5-54,5 52 10 10 2,3 7 7 1,1
54,5-59,5 57 10 20 4,6 4 11 1,8
59,5-64,5 62 17 37 8,6 21 32 5,2
64,5-69,5 67 36 73 17,0 57 89 14,4
69,5-74,5 72 44 117 27,2 61 150 243
74,5-79,5 77 73 190 442 109 259 42,0
79,5-84,5 82 117 307 71,4 162 421 68,3
84,5-89,5 87 123 430 100,0 195 616 100,0
Zivvoro — 430 — 616 — —

And tov mivaka, To ToAYYOVE 0BpOICTIKOV GYETIKMV GLYVOTHTOV gival:
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[Mopatnpodpe omd to TOAIYWVO 0BPOIGTIKOV GYETIKOV GUYVOTHT®V OTL TO
TO0GOGTH TV avdpdv mov mEBavay amd vIepTactkn voco to 1995 ftav ¢’
OAeg TIG NAIKieg peyoldTEP OO TAL AVTIOTOL(O TOCOGTA TOV YUVOIK®V. To
25% tov avopmdv mov mEBovay amd LVITEPTAGIKY VOGO NTav KAT® TV 73
ETMOV TMEPITOL EVMD Y10 TO AVTIGTOLYO TOGOOTO 1| NAIKIO TOV YUVOUIK®V 1TAV
KAT® TOV 75 TV TEPimOL.

Opoing o 50% TV avdpdv Kot 1o 50% TV yovak®@v Ty dve Tov 81 eTdv.
Téhog, 10 25% tav avdpdv kat To 25% Tmv yovaikdv ntav (tepinov) dveo
TV 85 ETMV.

2.4 TPAMMIKH ITAAINAPOMHXH

A" OMAAAX

1. To Swoypdupoto Stecmopdg ya to. {evyn (X, ¥,) otig nepirtdcelg (o) kot (B)
dtvovtar mapakdto. H mpocappoopévn “ue 1o patt” gubeio propei va eivan,
OGS £xovple Ogl, O10POPETIKN Yo KABs pabnt.

o) B)

2. 1) Epyaldpacte 6mwg oty gpoppoyn 1. Emiéyovpe to onpeia 4(6, 8),
B(18, 18), onote yio Vv gv0eia ToL S1€pyETUL OO TO ONUELD VT EYOVULE:

8=a+6f }CDS—a+6ﬁ} 8=a+6f  a=3

R = 50
18=a+188] T 10=128 p=> p==
Apa y=3+§x.

ii) Epyalopacte 60nmg kot oty mepintoon (i). o ta onueia 4(20, 60),
B(35, 70) éyovpe:
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60=a+208) 60=a+208] 0=4+20B) 467
= =S 2 = .
70=a+358| 10=158 /3:g B~0,67
Apa y=46,7+0,67X.
3. a) Eyxovpe tov mivaka
X Y, X2 Xy, y=a+ BX
1 1 1 1 v=>5
2 2 4 4
3 3 9 9 X__E:X._1§_3
4 4 16 16 T
5 5 25 25
15 15 55 55 _
. ;o y= 2 D3
and Tov onoio Ppickovue v 5

v XY —(2%) (D v) 5-55-15-15
v (3% 5-55-15°
G=Y-px=3-1-3=0.
Apan evbeio ehayioTov TETPUYOVOVY givalT ¥ =X Kot SIVETAL GTO TOPUKATD
oyNuo (o).
Sovendc M TpoPAeyn Tov Y Y X = 6 gival =6 .

B=

Av gpyaoTOVLE OTMG KOl 6TV TepinTmaon (o), Bpickovpe:
3, y=3, ﬂ =6.
— X. ZUVETMG yla X =6 &ovpe y=0.
Y)v=>5,X=3, y=3, f=-0,3, @=3,9.

Apa 9:3,9 0,3X. Zl)vsnu)g vy X =6 &yovpe §=2,1.

8)v=>5,X=3, y=3, =03, a=21.
Apa §=2,1+0,3x. Zovendg yio. X = 6 £yovpe §=3,9.



4. ZoumAnp®OVOLLLE TOV TOPOKATO TIVOKO

X Y X XY,
0,30 12,5 0,0990 3,750
0,35 11,5 0,1225 4,025
0,40 11,0 0,1600 4,400
0,45 8,5 0,2025 3,825
0,55 7,0 0,3025 3,850
0,60 6,0 0,3600 3,600
0,65 5,0 0,4225 3,250
0,70 4,0 0,4900 2,800
0,75 2,5 0,5625 1,875
0,80 2.0 0,6400 1,600
5,55 70,0 3,3525 32,975

amo6 tov onoio Ppickovpe

VXY, —(in)(Z yi) _10-32,975-5,55-70

B=

¥ =18,98 —21,58X, 6ivOoVTOL TOPAKAT®:

vy X —(in)z

10-3,3525-5,55%

evbela  ehayiotmv

v=10
X
i:z '=5’55=0,555
v 10
DY 70
= —=7
y v 10
=-21,58

&=y-pBx=7-(-21,58)-0,555=18,98.
To SGypappe  daomopds Kot
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TETPOYDVAOV
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H gvbeio mov Tpocappoctnke pe “to patt” oty epoppoyn 1 nravny = 18,5
—20,58x. Zuvendc LTOPOVUE VA TOVLLE OTL £YIVE TKAVOTOUTIKT] TPOGAPLLOYT|
og oyéon pe v evbeia glayioTov Tetpayovev §=18,98 —21,58x.

5. a) ZvpmAnpdvovie ToV TAPAKAT® TIVOKA

y=a+ X
X, Y, X XY, v=>5
12 13 144 156 %=1 _1s38
15 14 225 210 5
16 18 256 288 <
18 18 324 324 Y=""=16,6
18 20 324 360 5
79 83 1273 1338

omo Tov omoio Bpickovple

vaiyi—(in)(Zyi):5.1338—7983_@_1 07

& v xE-(Ix) 5-1273-79° 124

&=y-px=16,6-1,07-15,8 =-0,35.

Apa  §=-0,35+1,07x.

To Sudypoppa dacmopds kot 1 evbeia elayiotov teTpaydvov divovraol
TOPOUKAT®

B) Av x =15 téte §=-0,35+1,07-15=15,7 = 16.

Emopévac yuo pabntr pe Babuod 15 ota Mabnpotikd avopévetat va €xet
Babuo 16 o dvou).
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B OMAAAX

1. o) H nlio (X) Bewpeital og ave&aptntn petafAnt kol 1 GLGTOMKN Tie-
on (Y) oc egoptnuévn petofint kabdcov n nikio kabopiletor yopic
OQUALLO, EVD GTN LETPTON TG GUGTOAKNG TEGNG EYOVLE KATOL0 GOAALL.

B)

v) Etvat duvato va éxovpe dropopetikéc evbeieg mov mpocappdlovtal “ue
TO UaTt” ota dedouéva avTd. Av, yio TopadELy Lo, TAPOVUE TO onpeia
A(30, 110) ka1 B(60, 150), Bpickovpe 6TL 1 evbeia mov diépyeTot amd
to onueia avtd gtvorny =70 + 1,33 x.

d) T o yovaika nikiog 75 etdv mpoPAénetol CLGTOMKN Tieon

y=70+133-75~= 170 mm Hg.

2. a) Apkel va Bpodue v

! i _ X7+ Xy,
evbeio ehayiotov TeTPO- Ya Xy Xu z= 2
YhVeV 10V vyovg (¥) Tav 180 | 185 165 175
padntdv Tédveo oto Vyog 175 174 174 174

. , 173 182 160 171
(X) v motépav Tovg 1, 170 | 182 | 165 173,5
v EUKOXl(X, Vo Tpoacap- 177 177 169 173
: “ S 180 170 165 167,5
HOGOLHE “|IE TO HaTL 182 176 173 174,5
™V KaAvtepn gvbeia 010 178 182 170 176
avtiocTotyo didypoupo d1- 178 173 168 170,5
. XO YPOH i 172 178 165 171,5
0.(’51'50[)(1(;. l:[l}lﬁg TV 2;81) 187 185 170 177,5
yov (X, y),1=1,2,..,18 180 180 167 173,5
: . . 178 173 170 171,5
divovtat ﬁapalca?co, Omov 191 180 170 175
yA TOPLOTAVEL TO LYOC TV 176 180 172 176
AYOPLOV KOL X, TO VYOG TMV 179 178 160 169
TP m VoS 178 180 160 170
TOTEPWV TOVG: 180 170 163 166,5
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H evbeio ehayioctov teTpay®vov ToV DYOLS TOV ayopIdV TOV® GTO VYOG

TOV TaTéPQ, ONMG PTOopEl E0KOAO Vo StomioTmOEel petd omd mpa&els, sivaln
¥, =167+0,06X,,.

[ X, =180 cm 10 mpoPAendpevo vyog Tov ayoprod eivar ¥, =178,7 cm.

B) Onwc mponyovpévad, pe t dtopopd 6TL 1 aveEaptntn petafAnt eivol n
7 "Yyoc natépa + Y yog untépog _ X, tX, .
2 2

Orvtpég tav Levydv (Y, 2), i=1, 2, ..., 18 Sivovtou eniong oTov mopomdve
nivaka. H gubeio glayiotov 1eTpayd®vmv Tov HDYouE TOV 0yopldY GTo
Héco HYog TV yovimv Tovg givann §, =112,9+0,38z.

I'a z =170 cm 1o TpoPrendpevo Hyyog Tov ayoptov givan ¥, =177,5 cm.

3. Epyalépacte 6mwg oty doknon 2 6mov Y, 10 Dyog TV Koprtolmy, X, 10
VYog ™G UNTépog kal Z to péco Vyog Tev yovidv. [ kdfe mepintwon
&yovpe 22 Levyn TV,
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o) Metd ond mpdlelg, n evbelo ehayicTOV TETPAYOVOV TOL VYOV TMV
KOPITo1dV mhve 610 DYog g untépag sivar ¥, =164,6+0,02x,,. 'Etol to
npoPAendpevo vyog evog Koptoolh pe vyog pntépag X, =168 cm eivar

¥, =168,3 cm.

B) Av epyactodue 6mwg kot oty mepintoon (o) Ppiokovpe ¥, =112+ 0,33z.

TlNaz=170 cm égovpe §, =168,1 cm.

4. o) ZoumAnp@VoLLE TPATO TOV TAPAKAT® TIVOKO

X; Yi Xiz XY,
20 20 400 400
20 22 400 440
22 24 484 528
27 25 729 675
24 28 576 672
25 30 625 750
28 33 784 924
34 38 1156 1292
200 220 5154 5681

am6 tov onoio Ppickovpe

Sxn-(Ex)(2n)

B=

\/fo—(in)2
8-5681-200-220
8-5154—200°
1448

1232
G=V-pxX=27,5-1,175-25~-1,88.

=1,175~1,18

< <
(1]
[\S)

N o

¥=27,5

<
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Emopévac n evubeio ehoyiotov tetpaydvov eivorn §=-1,88+1,18x

B) T o voen X =25 etdv extiovpe amd v evbeia erayicTmVv TETpAy VOV
™V nAKio Tov YouUTpov.

y=- 1,88 +1,1825=27,62 ém = 27 ém 7 pfiveg

v) Otav n ave&aptnn petofint X (nikio voeng) petofaiieton katd pio
novada tote 1 efaptnuévn petaPAnT] Y petafiiietar katd S povades.
Emopévac dtav n nhkio g voeng avénbei kotd éva £tog avouévetol 1
avEnon (8101t B> 0 ) tne Nhwkiag Tov youmpod katd B =1,18 ém ~ 1 étog
2 pnvec.

5. a) Av gpyactovue Om®G otV doknon 4
Bpiokovpe v gubeia ehayicTmv TeTpa-
YOVOV TG NAIKiNG TG vOeN G TNV NAt-
Kio Tov yapmpod X=7+ 5y , émov

52y (Zw)(2x)
vy -(Xw)

8-5681—220-200
T T8-6302— 2207

=0,72

KoLy =X -3y =25-0,72-27,5~5,25.

Emopévac n evbela glayiotov tetpaydvev e nikiog g voeng oty

NAkia Tov yapumpov sivain X=35,25+0,72y.

B) T éva yourpd nhikiogy = 28 etdv 1 ekTindpevn nAkio g voeng sivat:
X=5,25+0,72-28=25,4 ¢t = 25 ém 5 pnvec.

v) Otovn ave&apmm petafint ¥ (miia yopurpod) petafdiieton kotd pio
Hovédo tote 1 eEaptnuév petoPAn X petaBarieton katd & pOVAdEC.
Emopévag 6tav n nAkio Tov yourpod avénbel kotd £va £Tog avopéveton
avénon (810 & > 0) g NAukiog TS VOENG Katd & = 0,72 £t = 9 pfvec.
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2.5 TPAMMIKH XYXXETIXH

A" OMAAAX

1.

2.

0, 0,2, -0,6, -0,7, 0,9, -1
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3. a) Epyalopacte 6nwg oty gpoppoyn mg §2.5:

X, Y, X yi XY,
1 2 1 4 2
3 0 9 0 0
5 1 25 1 5
7 3 49 9 21 _g
9 5 81 25 45 v
10 6 100 36 60
12 8 144 64 96
13 10 169 100 130
60 31 578 239 355

Emopévag o ouvtedestig YPOLULKNG cLGyETIong eival
vy -(2x)(2y) - 8-355-60-31
2 2 2 2
\/VZXZ*(ZX) \/VZVZ*(ZY) 8578 —602/8-239—31

_ 2840-1860 980
\1024~/951 986,83
oniadn apkerd peyddn Oetikn YpOPWKY CULOYETION, OMOG OKPPADG
ekt OnKe ko omd To Sudrypoppa dSracmopds (o) TG Tponyo eV S AoKNONG.

=

~ 0,99,

Me avaloyo tpomo voAoYilOVIE TOVG GUVTEAESTEG YPOULUUIKNG CLUGYETIONG
yo Ti¢ TepTdoels (B) £wg (€), Yo Tig onoieg fpiokovpe:

B)r=059 v)r=-070 8 r=-0,05 ¢)r=033

4. Ynohoyilovpe mpdta TG HEcES TYEG X Kot Y Kot ot cvvéyewa Bpiokovpe to
OULVTEAEOTN YPAUUIKNG GVoyETIong amd T oxéon (1) g §2.5:

— 1+2+3+4+5 _ 4+2+0-2-4
) X=e— "~ =3k Y=———— =0
5 5
%; Yi X-X Yi—y =% | =9 | =% V)
1 4 -2 4 4 16 8
2 2 -1 2 1 4 2
3 0 0 0 0 0 0
4 | 2 1 -2 1 4 2
5 | -4 2 -4 4 16 -8
— | — 0 0 10 40 -20
Emopévag B B
Z(Xi =X)(Y; -Y) -20

r = = =-1
-0 Y-y Vi0v40



71

Soumepaivovpe ooV OTL LILAPYEL TEAELD APVNTIKY YPOUIIKT) CLUGYETION.

B) Av epyactovue 6nmg oty nepintmon (o) fpiokovpe r, =1, nradn vEapyet
TéAeto OETIKN YPOLLLKY CLGYETION.
Yvuykpivovtag Tig TIéG Tov (X, Y) Kol TOVG OVTIGTOL0VS GUVTIEAECTEG
YPOLUIKNG GUOYETIONG TAPOTIPOVUE OTL:
Edv o1 X, Y etvar apvntikd cvoyetiopéves ot X, —Y eivan Beticd cuoyeTIGUEVEG.

5. Emedn v =4 xa X=7, ¥=4,5 éovpe Y X =vX =28 ko Yy, =vy=18.
YUVETMG 0 GUVTEAEGTIG YPALULKNG CLGYETIONG glvat:

v2xy - (%) (2 w) _ 4138-28-18
\/sziz—(in)z\/VZyiz—(Zyi)z V4-210-282/4-92 - 187

r=

48
=—F=~0,97.
J56+/44
6. Emeidn (X,, Y,) = (2, 6) &xovpe:

* (X%,-X)V =9 2-X)=9X=-11 X=5.
Emedn opowg x, >0 n X =-1 amoppintetot.
X.
Otav duwg X =5 éyovpe % =5 ) % =30.
Yvvendg n tpitn Ty g pnetoPfAntig X eivorn 30— (1+2+6+8+9) =4.

* (Y, -V =le(6-Y) =ley=517=7
Mo y=5 éyovpe:
(X, =X)(Y,—¥)=(2-5)(6-5)=-3#3 amoppinTeTol.
Mo y=7 éovpe
(%, XY, =)= (2~ 5)(6~7) =3, Sextil
Otov 6pmg ¥=7 &ovue % =7e Dy =42,
Yvvendg 1 TETapTn TN TS HETAPANTG Y etvar 1
42-3+6+1+8+13)=11.

* X171 GUVEYELD CUUTANPAOVOVLLE TOV TVOKA ¢ EENG:
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X; Y; (% —%)° (¥, -y X =X)(¥; = Y)
1 3 16 16 16 v==6
2 6 9 1 3
4 1 1 36 6 X=5
6 11 1 16 4
8 8 9 1 3 -
9 13 16 36 24 y=
30 42 54 106 56

am6 tov onoio Ppickovpe

o 26D -) 56 56

= = =0,74
-0 X 0 -7 V544106 75.66
B’ OMAAAXL

1. o) Av gpyactoipe 6mwc otnv gpappoyn g §2.5 Ppiokovpe tov mivaka

X Yi X y! XY
15,6 10,8 243,36 116,64 168,48
15,2 11,1 231,04 123,21 168,72 v==06

14,7 1,5 | 21609 | 13225 | 169,05
14,3 12,1 | 20449 | 14641 | 173,03
13,4 12,8 | 17956 | 163,84 | 171,52
12,8 132 | 163,84 | 17424 | 168,96
86,0 71,5 | 123838 | 856,59 | 1019,76

Emopévag
Sy (Zx)(E)
VIR (I Wy ()
_ 6-1019,76 -86,0-71,5 M
J6-1238,38—86%,/6-856,59 — (71,5)°  /34.284/27,29

r=

‘Exovpe oniadn Téleld apvnTikn  YPOUUIKY ovoyétion  petald g
KOTOVOA®ONG Gmayov Kot TANPOVS YAAAKTOG.
B) Av moOAAamAOGIAGOVLE TIG TOPATAVE TWES TOV X, Kar Y, pe 3,8 Bpickovue thv

KatoviAwon oe AMtpa. Av epyactodpe 6nmg oty nepintwon (o) fpickovpe
oM oTLr =~ — 1.



73

2. o)) To dibrypappo dtacmopds glvat::

B) Amd 0 dGypoppe S10GTOPAS EKTILOVIE OTL O GUVTEAESTNG YPOUUIKNG
ovoyétiong eivan tepinov 0,90.

¥) ‘Exovpe tov mivoxa

X; Yi =% | (y,—Y) X=Xy, -Y)
85 90 625 400 500
90 | 100 400 100 200
95 90 225 400 300

100 | 105 100 25 50

110 | 120 0 100 0

115 | 110 25 0 0

120 | 125 100 225 150

120 | 110 100 0 0

130 | 130 400 400 400

135 | 120 625 100 250

1100 | 1100 2600 1750 1850

omo Tov omoio Ppickovple
X=110, y=110 xa1 r = 0,87,

dMAadn €xovpe apKETO LEYAAN BETIKN YPOUIKT GUGYETION

3. ) Z(x -X(-y)= Z {xy, =y, — Xy, + Xy}
—ZXV. VO %=X Y+ XY
=D XY, —VyX — VXY + VXY
=Y xy,-vXy
B) ' v =7 éyovpe:
DX =X)NY, = Y) =D %Y, —vKY =308—7-4-9=56.
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Emopévag
25 =), —¥) 56 56

= = =2=1
BN TRy ST TN TP R
dNradn Eyovpe TéAELD OETIKY YPAUUIKT CLGYETION.

4. Av mapactioovpe pe X 1 fadporoyio tov eetaot A kon pe Y ) fodporoyio
tov eketaot) B éyoupe tov mapakdTm mivoro
Xi yi Xiz yi2 Xi yi
55 54 3025 2916 2970
62 56 3844 3136 3472
71 61 5041 3721 4331
66 66 4356 4356 4356
63 63 3969 3969 3969
56 61 3136 3721 3416
72 73 5184 5329 5256
51 54 2601 2916 2754
496 488 31156 30064 30524
amd tov omoio Ppickovpe
r= sziyi_(le)(zyl)
2 2
WX (Ix) Wy -(Xy.)
8-30524 — 496 - 488
= ~0,77.
/831156 — 4962 /8 - 30064 — 488
Emopévac €yovpe apketd peyddn OeTikn YpOpLUKT GUGYETION UETAED TNg
Badporoyiog Twv dVo eEeTacTOV.
I'ENIKEX AXKHXEIX
1. Koartaokevdlovjie TOV TVOKO GLYVOTHTOV

X, v, N, XV, X2, f% F%
0 10 10 0 0 12,50 12,50
1 25 35 25 25 31,25 43,75
2 20 55 40 80 25,00 68,75
3 12 67 36 108 15,00 83,75
4 6 73 24 96 7,50 91,25
5 5 78 25 125 6,25 97,50
6 2 80 12 72 2,50 100,00
Xvvoro | 80 — 162 506 100,00 —




a6 tov onoio Ppickovpe

X% 162, 0

o) X = ZVi
AN
1%

Apa s =4/2,224 =1,49.

st= i{fov,. _W}

B)

b
80

506 -
-1

Amd 10 TOAMY®VO 00POISTIKAOV GYETIKOV GUYVOTNTMV EKTILOVLE
Q =0,4, 6=1,25 ka1 Q, = 2,4.

2. v=60,k=5,c=2

a) O mivaxag cvyvotTitov givat:

Khaoe [ -) X Vi N, X Vi X2V,
0-2 1 10 10 10 10
2-4 3 17 27 51 153
4-6 5 18 45 90 450
6-8 7 11 56 77 539
8-10 9 4 60 36 324
Z0volo — 60 — 264 1476

B)

75
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- DXV, 264

Y) = Z‘[ —524,4)\.(’1911
« 5= 43 060N
* M= 4,25 \4On
X. 2
Zx, v, (Z 'V') . {476—264 }:5,24.
60 60
5,24 ~2,29.

3. o) Enedn 10 18% twv v = 200 vrolNAmv ovijKovy oty mp®dtr KAAoT, oL-
umepaivovpe 0TI M GLYVOTNTA V, TG TPMOTNG KAGOTG ivar
v, _% 200 =36. Opoing vroroyilovpe Kat TIG GLYVOTNTEG TOV GAA@V

KAGGE®V, OTOTE EYOVLE TOV TAPAKAT® TIVOKOL:

K\doeig [ -) X; v, % XV, X.ZV. Ui*
0-5 25 | 36 18 90 25 | 36
5-10 125 | 60 | 30 750 9375 | 6,0
10-20 150 | 68 | 34 | 1020 15300 | 34
20-30 250 | 28 | 14 700 17500 | 1.4
30-35 32,5 8 4 260 8450 | 08
THvoho — | 200 | 100 | 2820 | 50850 | —
Z XV, 2820

== o140

ZV 200
2
ZX,V, (ZX ) 1{50850—2820 }:55,44.
200

200

Apas=74.

v) 1) Ipémer va €povv t@pa TovAdytotov 30 €t vanpeoioc. Emopévac 8
vdAAn Aot Ba cuvta&lodotnBobv oty endUEVN TEVTAETIOL.
i1) [Ipémet va. Eyovv Tdpal TovAdyotov 25 €t vanpeciog. Ymobétovtag ot
Ta 28 dropo oty kAdon 20-30 ivar opoidpopeo Korovepunuéva, ot 14 0o
&yovv Tave amd 25 £t vmpeciog (kot Kbt Twv 30 TdOV). ZUVET®S, GL-
voakd 14 + 8 =22 Grtopa 6o cuvta&od0tn0ohy otV ETOUEVT dEKOETIOL
d) Emedn éyovue avioeg kAdoelg, 1o OGyog v opboyoviov Bo eivat
0,
v = % ."Etotya v mpdtn khéon pe TAdTog ¢, =5-0=5 Kot GYETIKN

cvyvotnto 18% 1o Vyog tov opboywviov givor v] =%=3,6. Opoimg
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Bpickovpe kot to Ao OYM v Ta omoia SivovTal 6TOV TAPAKAT® TIVOKA.

211 cuvEéyeLlo. BpICKOVLLE TO IGTOYPALLLO CYETIKOV GUYVOTNTMV.

L)

5834

B) X0 = RTEN 486 oTLYNLATO OVEL VL

4465

Xig0s = ?

~ 372 oTuynuoTo ove Piva.

v) 5834x1,4% ~82 Y 1o 1990

4465%2,1% ~ 94 yw. 10 1994
Hopotnpodpe 6t evd £yovpe Mydtepa katd péco 6po atvynpota to 1994 ta
Bovatneodpa Nrav nepiocotepa. Eniong to 1990 giyopie puo, £0To Kot pKpn,
Ka00d1KN TAoN TOV aTLYNUATOV KT TN dtdpKewn Tov £Tovg. Avtibeto T0
1994 o ap1Budc TV aTvynudTev fTay Tepinov 6Tadepdg, Yopw ota 750 avd

diunvo.

- _12+14+23+30+36

@ X,

5 _12+413+16+22+32

5

B

5

Koatd péco 6po pio nhektp. cvokeun tomov A otouyilet

230 gvpd

23000 wpeg

= 0,01 evpo/dpa = 1 Aentd/dpa

=23 k. dpeg = 23.000 dpeg

=19 yi\. ®peg = 19.000 dpec.
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Opoimg katd pEco 6po Lo NAeKTp. cuokevn TOToL B otoyyilet yio kabepud
Omd TIG TPES MEPMTMCELS:

180 evpd
1) ———— = 0,95 Aentd/dpa. Apo TpoTovpe Nh. cuokevy THnov B.
19.000 opec
190 gvpo
i) ——— =1 Aentd /dpa. Apa dev EYOvLE TPOTIUNGT).
19.000 dpeg
200 gvpw

i) — = 1,05 Aentd/®dpa. Apa TpoTiodie NA. GVGKELN TOTOL A.
19.000 odpeg

B) Apket va Bpodie Tovg cuVTEAESTEG LeTABANTOTNTAG:
6 (12-23)* +(14-23)" +(23-23)* + (30-23)* + (36 -23)° _ 420 _

2 84
5 5
omote S, =9,165.
» (12-19 +(13-19 + (16 -19)* + (22 -19)* + (32 -19)* 272
SB = 5 :?254,4

omote S, =7,376.

9’125 =39,8% Ko cv, = 7,376

YUVETDG CV, = =38,8%.

Emopévmg ot nhektp. GLOKELEG Kat TV dV0 TOTWOV TAPOLGIALOVY GYETIKG.
UEYEAN “avopoloyEveld” @G TPog T dLdpKeLa Asttovpyioag tove. EAdyiota
UEYOADTEPT OUOLOYEVELD TTOPOVSTALOVV Ol NAEKTP. GUCKEVES TOV TOTTOL B.

B) E€etalovpe mpdto v mepintmon mpv to Z.K.

i) H péon T evdg cuvorov mopatnpinoeov opiletal wg 1o d6pot-
GLO TV TOPAUTNPNoE®V 014 Tov TAB0VG avtdv. ETot, 10 Héco T10600To
TOV TOAD KOAG evpepopévay yio Tic v = 15 ydpeg g E.E. ftav

_2T 62 i
v 15

N
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il) Avrtifeta, dtov ot mapatnpnoelg dev Eyovv Vv idta Papdtra, OTMG 00

61OV £Y0oVLE T0 T0G00TH TV Yopdv TG E.E. pe dapopetikd mindoopod n
Kadewd, tote mpémet vo ypnoiponomndel o otabpikog uécog ue Pépn W, tov
TnBuopd tov yopov. Ta Bapn avtd, and ™ ['eoypaeio g B Tpvaciov

(A. Kopopmdtoa K.4.), divovTol 6TOV TOPOKATO TV

, Tlocooto Bapog
Xbpa 7% W W,
Avotpio 50 8.040.000 402.000.000
BéAyo 55 10.131.000 557.205.000
Bpetavio 40 58.276.000 2.331.040.000
TaAAio 61 58.027.000 3.539.647.000
Teppavia 44 81.553.000 3.588.332.000
Aavio 51 5.216.000 266.016.000
EALGSO 26 10.442.000 271.492.000
Iphavdio 41 3.577.000 146.657.000
Ionavia 30 39.170.000 1.175.100.000
Itaiio 49 57.248.000 2.805.152.000
AovEeppodpyo 56 407.000 22.792.000
OMavdio 56 15.423.000 863.688.000
Toproyahio 18 9.912.000 178.416.000
Zoundia 40 8.818.000 352.720.000
Duravdia 45 5.099.000 229.455.000
Xvvolo 662 371.339.000 16.729.712.000

Apa 10 6TaOKO €GO TOGOGTO TMV TOAD KOAN eviipepopévav mpwv 1o X.K.

nrov
- D AW, 16.729.712.000

" 3w 371.339.000
INo 10 apOunTKd PEGO TOGOGTO TV TOAD KOAG EVNLEPMUEVOV UETE TO

>.K. Bpiokovue 7 =43,9%, evd 10 avtictoyo oTaOKO HEGO TOGOGTO,
YPNOoTOL®VTOS TO id10. Béipn OTTmG TponyoLUEvmg, sival 46%.

45%.

Metatpémovpe ToUg YPOVOLG GE dEVTEPOAETTA OTOTE EYOVLE TO TOAPUKAT®
YPOVOYPALLLOTOL:
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MMopatnpovpe 6TL VRLAPYEL Lo cVVEYNG PEATIOGN TOV ¥POHVOL PEYPL KOl TOVG
Olvumiakovg aydveg Tov 1976. Zn cvvéyetla n fertioon tov ypdvov, TG0
Yo Toug vopeg 600 Kot Yo TIG YuVoiKeg, etval ToAD pukpy).

8. ) Eyovpe tov nivaxa

"Etog X; Y, X XY,
1960 1 63 1 63
1961 2 64 4 128
1962 3 64 9 192
1963 4 64 16 256
1964 5 66 25 330
1965 6 65 36 390
1966 7 65 49 455
1967 8 66 64 528
1968 9 66 81 594
1969 10 67 100 670
1970 1 67 121 737
1971 12 67 144 804
1972 13 67 169 871
1973 14 63 196 952
1974 15 68 225 1020

Zhvoro 120 987 1240 7990

amo Tov omoio Ppickovpe

vy = (2% )(2 %) _15-7990-120-987 o

B=

Ko

vy —(in)z 15-1240-120°

&=y-pBX=658-0,34-8=63,1.

Apan evbeia ehayiotmv eTpaydvmy eivorn ¥ = 63,1+ 0,34X KOlmapIoTAVETOL
GTO TOPUKAT® SLAYPOpLLO SLOGTOPAG:

B) o x=17 (étoq 1976) é&yovpue
¥ =63,1+0,34-17 = 68,9 kGrowkovkm?
oV dgv SLaPEPEL Kat TOAD amd TOvG
69,5 xatoikovg/km? mov iyape oo~
(®VO LLE TNV ACKNO).



9. v) Eyxovpue tov mivaka

‘Etoc X; Y; xf X Y;
1931 1 17,7 1 17,7
1936 6 15,1 36 90,6
1940 10 12,8 100 128,0
1950 20 7,9 400 158,0
1956 26 7.4 676 192,4
1961 31 7,6 961 235,6
1964 34 8,2 1156 278,8

Zvvolo 128 76,7 3330 1101,1

an6 tov onoio Ppickovpe

B=

Ko

vy = (2%)(2) _7-11001-128-76,7

VIR -(EA)

& =y - BX=10,96+0,305-18,29 = 16,53.

7-3330-1282

=-0,305

81

Apo m evbelo ehoyiotov tetpaydvev givor - §=16,53-0,3x kot
TOPICTAVETOL GTO TAPAKAT® SLUYPALLUO SLULCTOPES.

10.’Exovpie tov mivaka

X Yi X XY
3,5 1,1 12,25 3,85
3,7 1,5 13,69 5,55
42 1,8 17,64 7,56
43 1,5 18,49 6,45
6.9 2,5 47,61 17,25
22,6 8.4 109,68 40,66
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am6 tov onoio Ppickovpe

v - (X)) _540,66-22,4-84

vIxE-(Ix) 5.109,68-22,4°

ﬂ:
Kot
4=y-pBX=1,68-0,36-4,52=0,06.

Apa mn evbeia elayiotov TETpaydVeV eivar 1 ¥=0,06+0,36X Ko
TOPIOTAVETOL OTO TOPAKAT® SIOYPOLLLLLOL SIUGTOPEGS.

B) Twx =15 épovue
¥=0,06+0,36-5
=1,86-10€=18,6 €

v) Ilpéner va Bpodue mpod-
T Vv gvbeia elayiotmv
TETPAYOVOV TG X TOVED
oty Y.

11. o) Z0pgwva pe v doknon 7(a) A" Opddoag g §2.5, éxovpe:

1 = =
_ ;Z(Xi - X)(yi - y) _ inyi —Viy
s EZ(Xi —x%)? zxiz_viz
14

v (Xn)(r)
vl —(Xx)

/. S Sx
dnAadn B = S—zy (D).

Sy

B) ‘Exovpe:
= Z(Xi_i)(yi_y) _ sty :sixv:sizyix:’éix
-0 Ty -y vsivst ss, sis, s,



12.

C F C? F? CF F-d+/C
15 59 225 3481 885 _s
20 68 400 4624 1360 V=
25 77 625 | 5929 1925 g_2F _38 .
30 86 900 7396 2580 v 5
35 | 95 | 1225 | 9025 | 3325 | 5_2C _125
125 385 3375 | 30455 10075 v
e VEFC - (ZF)(2C)
vIC? —(ZC)?
_5-10075-385-125
5-3375-125
_ 2250 ~18
1250

&=F-pC=77-1,8-25=32.

Apa F =32+1,8C.
13. Eivon
Z(Xi B i)(zi _7)
Z(Xi _i)z Z(Zi _7)2

Eneidn Z=1Y éyovue

r(X,2)= )

s htLt. 47 AV A, LAY,

‘<\

v 14
Apa i —T=AY, Ay =AY, -Y)

Kot V2@ =27 =22 (0 -9 =AY (- V).

Avtikabiotoope oty (1) kot €yovpe
DO e /1

W NDNEEEI NN

Emopévag otav 4 > 0 woyder #(X,2) = r(X,Y)
evd 1 < 0 woyder r(X, Z2) = — r(X,Y).
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14."Eyovpe
l}_vzxy—(ZX)(Zy)_21~75512—23145544_305088_1887
e —(3x) 23BU-BE 16170
x=2L_11, g2 _os
21 21

a=264-18,87-11=56,46.

Emopévamg 1 gvbeio glayiotov tetpaydvov givar 1 §=56,46+18,87x Kot
TOPIOTAVETOL GTO TAPAKAT® SLAYPOLLLO SLULCTTOPES.

* T 1o é10¢ 1995 avtictoyel X = 22, ondte o mpoPrenduevoc apOpog
Swlvuyimv givor §=56,46+18,87-22 ~ 472 d1alvyia
e T 10 €10g 2000 avticTolyel X = 26, ondte 0 mpoPfArenduevog apBuodg

daluyiwv to €tog 2000 Ba elvar y =56,46+18,87-26 ~ 547 dralvyia.



KE®AAAIO 3

3.1 AEII'MATIKOX XQPOX - ENAEXOMENA

A" OMAAAX

1. 'Ecto @, u, x to amoteléopata 1 pUmdio vo eival Gompm, podpn kKot KOKKIV
avtiotoiyms. Exovpe:

D)

Q= {(a.a), (aw), (x), @wa), (wu), @r), (k0), (ku), (K0}
i) {(,0), (re,0), (x,50) }
iii) {(oa), (10), ()}

2. i)

Q= {(aw), (ox), (1a), (wK), (Ka), (ku)}
ii) {(x,0), (00}
iii) 0.
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i) Q = {(Kbnpog, agponrdvo), (Kompog, thoio), (Mokedovia, avtokivito),
(Moxkedovia, tpévo), (Makedovia, agpomhdvo)}
ii) 4 = {(KVOmpog, agpomddvo), (Makedovia, 0gpomAGvo)}.

i) Av cvpfoAicovpe kaBepio amd TIC EMAOYEG [LE TO OPYIKO TNG YPALUO,
£YOVLLE TO TOPOUKAT® SEVIPOSIAYPOLLLLOL:

To cVvoro mov £xel ¢ oTotyeia Tig 18 Tprideg g oTHANG “amotélecpa’”
OTOTEAEL TO OELYUATIKO YDPO TOV TEPALLOTOC.
i) 4={(xpn), (xp.7), (kxn), (P.u.7), (0.p.7), (p.2.7)}
i) B ={(xpm), (ku1), (£p10), (kp), (Kp0), (k,p.0), (k1.7),
(r2.7), (16, 0.0)}

iv) (AN B) = {(xun), (k.p,7), (x.1,7)}
V) I'={(xp,m), (1,7, (k,p,0), (9.p.70), (9.p.0), (0.p.0)}

(AnB)NI'= {(K,p,ﬂ)}.

) 2={0.a), (0.5, (0.),(0.0), (1,a), (LA), (1y), (1.0)}
i) 4=4(0),(0,0)

i) B = {(0,), (0,5), (Lo, (1)}

) I'= {(Le), (1LB), (1), (1,9)}.

i) A={3},B=1{2,4,6}, AnB =0, dpa 10 4 ko B eivor acvpfifacta.
i) Emeidn vapyovv kot EAAnveg kaBoAwkol, autd onpaivel 61t An B # O,
dradn ta 4 ko B dev givar acvpPifaocta.
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iii) Emedn vmdpyovv yovvaikeg aveo tov 30, mov va eivar 30 ypdvia
TOVTPEUEVEG, AVTO ONUAIVELOTLAN B # Q.
iv) AnB =@, dpa ta 4 kot B gival acvoppifoocta.

B OMAAAX

1.

2. To amoteréopata TG piyng 600 (apidV EaivovTal GTOV TAPIKATO TIVOKa

SN g e10660v.

21 piyn
In piyn 1 2 3 4 5 6

1 ol Gl a,49] a,5 ] a,e
2 e |l eyl ey | ey es | @
3 GD | G2 1 G3 ]| 3G4o]| G5 |36
4 @D | 42 | 43| 4| 45 | 46
5 G| 52 | 53| GH| 655|656
6 6,1 ] 6,2 |63 ]649] 65 |66
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Apa

4={(2.1),(31), (3.2, (41), (4.2), (43), (5.1), (5.2), (5.3), (5.4), (6.1),
(6,2), (6,3), (6,4), (6,5)}.

B={(11).(1.3), (1.5). (2,2), 24), (2.,6), (3.1), (3,3), (3.5), (4.2), (4.4),
(4,6), (5,1), (5,3), (5,5), (6,2), (6,4), (6,6)}-

=412, (1,2, (1,3), (1,4), (2,1), (2,2), (3,2), (4,1)}.

AnB ={(31), (4,2), (5,1), (5,3), (6,2), (6,4)}.

AnT ={(2,1), (3,1), (4,1)}.

(AnBYnT ={(3,1)}.

Av xe B',101¢ X¢ B, 0om0te X¢ A, apov AcB.

Apa xe A’ Emopévag B'c A'.

AUB=(AnB)YU(AnB)U(A'NB).
Aniadn
AUB=(A-B)U(AnB)U(B-A)

3.2 ENNOIA THX ITIGANOTHTAX

A" OMAAAX

1.

1) H tpdmovia £xet 4 mevtdpla Kot emopéveg 1 {ntodpevn mbavotnta ivar

ion pe 4.1
Bl RS
i1) To evdgyopevo gtvar 1o avtiBeTo TOL EVOEYOLEVOL TOV TPOTYOVEVOL EPMTI-

, , . . . 4 48 12
potog. Apa m {ntovpuevn mbavotnta eivor ion pe 1— 02013

2. Av I' 10 amotélecpo “ypappota” kot K 10 omotélecpo “kepoin”, o

derypatikdg ympog Tov mewpapatog sivan Q = {KI, I'K, KK, I'T’} xou vrapyst

o povo guvoikn mepintwon n I 7. Apa 1 {nrovpevn mbavota eivor % .

3. To kovti éyet cuvolkd 10 + 15 + 5 + 10 = 40 umdes.
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1) Ot pavpeg pmdieg etvar 15. Apa 1 mBavotnro va etvort 1) pdAo powpn % .

it) Yméapyovv 10 dompeg kot 15 pavpeg pndies. Apa n {nrovpevn mbavotn-
10+15 25
40 40
iii) To va punv etvon  prddo ovte KOKKIVN 00TE TPAoIVN, onuaivel OTL pmo-
pel va glvar dompn N pavpn. Apa n {nrodpevn mbavotnta sivan ion pe
10+15 25
40 40

Ta gfvon iom pe

. H té&n éxer ovvohkd 4 + 11 + 9+ 3 + 2 + 1 = 30 pabntés. INa va el n
owoyévela evog podnt 3 moudid, mpénet o padntng avtds va Exel SNAdoeL
ot éxel 2 adéhpra. Emedn 9 pobntég dnimacav 61t £xovv 2 adérera,  {ntood-

pevn mhavotra eivor 3%

"‘Exovpe Q = {10,11,12,13,14,15,16,17,18,19,20}, 4 = {12,15,18} xor B =
{12,16,20}. Eropévamg
. 3 3 8
1) P(A)=—. i) E PB—— P(B)=1-—-="-_
) P(4) T i) Exoope P(B) =", 4po P(B') = 11
. Av A4, IT xar N givar ta evdgydpeva va kepdicovv o Agutépng, o [adrog kot
30 20 40
Ni iyoc, tote P(A)=— PH——KLPN_—.
o Nikog avtiotoiywe, tote P(A) 100° 02)) 100 (N) 100
Eme1dn ta evoeydpeva etvat acmuﬁiﬁacw sxouus
30 20
P(AUIT) = P(A)+ P(IT) = — + — 0
i) P(AU 1) =P(A)+P(II) 100 100 100 SHMSSSOS .
P(AUN)=1-P(AUN)=1-P(A)-P(N)=1-
) P(AVNY (AoN)= () -P(N) = 100100100

dniadn 30%.

"Eyovpe dodoyikd P(A)+P(B)-P(ANB) = P(A U B)

17 E -P(AnB)=—

30 15 3
P(ANB) = 17 702 17 14 20 11

30 15 3 30 30 30 30°

. "Exovpe dadoyikd P(A)+ P(B)-P(ANB)=P(AuU B)

%+P(B)—E:5

3 6
5 1 15 2 3 4
o= D=
32 6 6 6 6

2
P(B):E :E.
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9. 'Eyovpe dadoyicd P(A)+ P(B)-P(AN B)=P(AU B)
2P(A4)-0,2=0,6
2P(A4)=0,8
P(A)=0,4.

10."Exovpe dradoyikd P(A U B) = P(A)+ P(B)-P(AN B)

LA 1.9 3
12 12 12 12 4°

11.'Eyovpe

P(AUB)<P(A)+P(B) < P(A)+P(B)-P(ANnB)<P(A)+P(B)
< 0<P(AN B) mov woyvet.

12."Eoto A to gvdeyouevo va éxel kapta D kot B 10 evdeyduevo va €xel Kapta,

25 55 15
V.’Eyovue P(A)=—-, P(B)=—, P(AN B)=——. Etopévem
XH()IOO()IOO( )100 Heveg
P(AU B) = P(A)+ P(B)- P(AN B)
25 55 15

_ 25,55 15 65 sash 65%.
100 100 100 100

13.’Ect 4 10 gvdeyopevo va £xel vépTtaot Kol B
T0 €VOEYOEVO VO EYEL oTEPaVinia voco. Exovpe

P(A):llo

6 2
—, P(B)=— xa1 P(ANB)=—r-.
00 &) 100 ( )

100
o) 'Eyovpe

P(AU B) = P(A)+ P(B)- P(AN B)
106 2

_10 6 2 18 5080 14%.
100 100 100 100

B) To evdeydpevo va £€xel To atopo povo pia achéveila gival 1o
(A-B) U (B - A). Ta evdeydueva (A—B) kat (B — A) eivar ocvpBifacta.
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Enopévag P((A-B)U(B—-A))=P(A-B)+P(B- A)
=P(A)-P(AN B)+P(B)-P(AN B)
=P(A)+P(B)-2P(ANB)

10 6 4

_ 10,6 4 12 s0sn 12%.
100 100 100 100

14."Ecto A 10 evdeydpevo vo, pabaivel ayyAikd kot B 1o evogyopevo va pabaivel

80 30 20
oAakd. Eyoope P(A)=—, P(B)=— ko1 P(ANB) = .
v xovme P =150+ PB =150 ( )= 700
Apa P((AUB))=1-P(AUB)

=1-P(A)-P(B)+P(AN B)

218030, 20 (10 55051 10%.
100 100 100 100

B OMAAAX

1. i) P(AUB)=P(A)+P(B)-P(ANB)=K+-p.

ii) P((AUBY)=1-P(AUB)=1- K- +p.

iii) P((A-B)U(B-A))=P(A-B)+P(B-A)
=P(A)-P(AnB)+P(B)-P(ANB)
=P(A)+P(B)-2P(ANB)
=K +4-2u.

2. Av A4 kot B ta evdgydpevo vo, unv £xel £va voikokvplo miedpaon kot Bivieo

ovtiotoiymg, Oo eivar P(A B Kot P(B):ﬂ Ko P(AmB):ﬂ.
xS 100 100

100
Emopévac n (nrovpevn mibavotnto Oa givat:

P((AU BY)=1-P(AU B) =1-[P(A)+P(B) - P(AN B)]

=1_(J§f+fgl—451]=1—f£i=4§z,6nka8ﬁ559@
100 100 100 100 100
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P(A) 3
P(A) 4
P(A) 3
1-P(A) 4
4P(A)=3-3P(A)

7P(A) =3,

3. "Exovpe dradoyikd

3 nN_q_ :ﬂ
P(A)fy, P(A)=1-P(A) 7

4. Av P(A)=x, 101 P(A)=1-X, 6mov 0<x<1.

1 1 1 1
— 24 —+——24
P(A) P(A) X 1-x

S1-Xx+Xx24x(1-X)

"Exovpe

Sl-Xx+x>4x—4x°
S 4x2—4x+120

< 2x-17220 TOV 1oYVEL

5. <’Eyovpe ANnBc A
P(AN B)<P(A)
P(ANB)<0,6 )
*'Exovpe P(AuB)<1
P(A)+P(B)-P(AnB)<1
0,6+0,7-P(AnB)<1
0,6+0,7-1<P(ANB)

0,3<P(ANB) )
amo tig (1) ko (2) mpoxvmtet OTL:

0,3<P(ANB)<0,6.

6. P(B)-P(A)<P(ANB)< P(B)-1+P(A)<P(AN B)
& P(B)+P(A)-P(ANB)<1
< P(AUB)<1 OV 1oYVEL.
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3.3 XYNAYAXTIKH

A" OMAAAX

1. + KdBe tpomog vrusipatog avtiototyel o€ Lo mevtada:
OOKGKL - TOVIELOVI - TOVKGUIGO - KOATOES - TOTODTOLA.
H 1n 8éom g mevtddag pmopet va couminpmbet pe 3 tpoémovg, 21 ne 4, 1
3n ue 5, M 4n pe 10 ko 51 pe 2 tpdémovg. Emopévag vdpyovv cuvortkd
3-4-5-10-2=1200 tpomot.
* Av 10 cokdkt Tov Ba popebel givar opiopévo, Tote ) 11 Béom g TevTddag pmopet
Vo, ovpmANp®Oet pe Eva pdvo tpomo. Enopévag vdpyovv 1-4-5-10-2=400
SapopeTIKég TEVTAOES Kat 1| (nrodpevn ThavotnTa eivar ion pe % = % .
2. *’Eyovpe vo couminpdcovpe entd Béceis.
Kabdgé omd Tig Tpeig mpdteg pmopei vo, 11 21 31 40 50 61 7N
ovpmAnpodel pe 24 Tpdmove, 40, eivon Kot | 24 | 24 | 24 | 9 | 10 | 10 | 10 |
TOLYPAUOTO TOV EAATVIKOD 0AQaf1TOV.
H 4n 8éom pmopel va copminpwbet pe 9 tpdmove, aeod o apBpdg Tpémet va
glvar TeTpayn QoG Kot EmopEVaG dev pmopet va apyilet pe 0. Tédog kabepud
a6 TG vroAoneg Tpelg 0écelg pmopei va copmAnpwbei pe 10 tpoémovg. Apa
VILAPYOVY GUVOALKA
24-24-24-9-10-10 - 10=124.416.000 51000peTIKEC TIVOKIDES.

* Av o mvakida apyilet e emvney Kot teleidvel og aptio ynoio, tote N In
0éon unopei va copmAnpwBet pe 7 TpdTOLS, 6GA SNAAdN Etval TO rVIEVTA,
evo 1 tedevtaia 0éon pmopel va coumAnpwbei pe 5 tpémovg, 6oa dSnAadT|
etvan ta aptio ynoio. Eropévag 1o nAnbog tmv mvokidmv autdv etvot

7-24-24-9-10-10-5=18.144.000
Kot 1 rovpevn mibavotnto givar ion pe

7-24-24-9-10-10-5 _ 7-5 :lz14,6%.
24-24-24-9-10-10-10 24-10 48

3. +To lo dropo pnopei va kabicet og pa omoradnmote and Tig 6 BEcelg dnAadn
€xel 6 emhoyég. Apob kabicel 1o 1o dropo, To 20 dropo pmopei vo kabicet og
po oo Tig vorowneg S Béoeig, dMradn €xet 5 emhoyég kTh. ‘Etot to A 00g
TOV TPOTOV L€ TOLG 0OIOVE PITopovV va Kabicovv 4 dropa o€ 6 Bécelg eivat
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6-5-4-3 = 360, 60eg dNAodn Kot ot Srotdetg tv 6 ava 4.

* Av 1 televtaio B¢om peivel kevi, TOTE T0L 4 dTOpO LITOPOVV Vo KoBicovV e
5-4:3-2 = 120 tpomOLE Ko EMOpEVOG 1| (Todpevn mbavotnto eivat ion pe
120 1

360 3°
* 'Eyovpe 4+3=7 dropa Kol ETOPEVOS VITAPYOVV | | | | I | | |
7! TpdmOL Y100 VO UTOLV GE Lt GELPA. < N y
* To aydpio pmopolv vo LTovv G pio. 6Epa. e 4! ayoplo Kopitoia
TpOmOLG Ko T Kopitoia pe 3! tpomovg. Eniong | | | I | | | |
UTOPOVYV VoL TPONYoDVTaL 6T GEWPE TaL ayOpLaL 1) ToL - ”
kopitoia. ‘Etot £yovpe cuvolika 4!-3!-2 tpdmovg Kopitoia ayoplo

HE TOVG 0TTOIOVG UTOPOLV VO UITOVVY GE pia oelpd OAo poli o oydpia kot OAa
pali ta kopitoia kot 1 {nrovpevn mbavotnta givat ion pe

1.3 1.3 2.3
302 4302 1232 2 o
70 41567 567 35

, v vl v vl vl
Eyovpe =—F Ko = = .
[KJ k(v —-x)! [V—KJ vV-K)lv-v+r) (v-x)k!

* I'vopilovue 611 60 onueio opilovv Eva gvBhypoappo TUALG e dKpo T
onpeio avtd Kot dev mailel poro 1 oepd tov dkpav. ‘Etol ta onpeia 4
xat B opifouv 1o Tpunqpo AB M| BA.

Emopévmg ta 8 onpeio 4,, 4
TUAHOTOL.

2% "0

. . (8 ,
A, opilovv cuvolika (2) =28 uBhypappa

7
*TorAn00g TV TUNHATOV OV deV S1EPYOVTALOTOTO A, Elvat [2) KOLETOUEVADG
1 gnrovpevn mbavotta eivor ion pe




95

B’ OMAAAX

1. T va etdéovpe évav apBud, mpénet va 1 Al 3n 4n
ocopmAnpdcovpe TG BEcelg o TETpadaC. 5 5 5 5
Enredn ta ymoeio pmopet va emavoropfd- TpoTIOL| TPOTIOL| TPOTIOL | TPOTIOL
vovtal, KaBe 0éom pmopel va copminpo-
Oel pe 5 TpoémOVG KL EMOPEVOC UTOPOVLLE 1" on 30 4n
vo, eTidEovpe 5-5-5-5 = 5* drapopetikoig 5 1 3 2
apBpove. Ot tetpaymoerot apBuol pe dio- tpomot| tpomot| ppomot| pomot

QOPETIKA yMoia elvar 60eg Kot ot dtatdEels
Tov 5 ava 4, niadn 5:4:3-2-1. Apa, | {ntovpevn mbavotnta gival ion pe

5.4.3.2.1 4.3.2 24
= =—=0,192, oniaon 19,2%.
5 58125 naon 15,570

2. + To m\B0o¢ TV petabéoewv Tov v ototyeimv etvor v!.
* TorAn0ogtov petabéoemvmov apyilovv e 1 eivar(v—1)! karemopévmgantég
mov dev apyilovv pe 1 givan
vi-v-DI=v-Dlv-(v-DI=r-DHli(v-1)
Apa M mhovotTa TOL EVOEYOUEVOL Ui TVYaia amd TS V! petabéoelc va
unv apyitet amod 1 etvon ion pe
v-Div-1) (-Dv-1 v-1 1

—-1-=
v! v-DHlv v v

3. * To mAN00G TV S10POPETIKAOV TPOT®V LE TOVS OTOIOVE UTOPOVV Vo Kabi-
covv og (o oepd 10 pidot etvon 10!.
* Av 0 Kdorag kot EAévn kaBicovv dimha dimha, tote ivar cav va €xovpe 9
dropa o€ [ Gepd Kot eropévas vdpyovv 9! tpomot didtalng tovg. Eneidn
Oumg o pia tétota ddtaln pmopet va kabicel tpodta o Kdotog kot votepa
n EXévn 1 avtiotpdoms, ot dapopetikol Tpdmot etvar tehkd 9!-2. Apa n

!

ntodpevn mbavotnta givar iom pe % = % = é , oniadn 20%.

4. +To k&Be dropo pmopei va £yt yevvnOel o€ pio 0moladnmoTe amd Tig TE0oEPLg
EMOYEG, GPa VILAPYOLY CUVOMKA 4-4-4-4 = 4* Suvatég TepITOCELS.

* ['la v voloyicovpe to TANBOG TV TEPTTOCEMV OTIG Omoieg TaL 4 dtopa
€xovv yevynOel o S10POPETIKEG EMOYES CKENTOUOOTE OG EENG:
To 1o dropo pumopei va €xet yevvnOel oe o and Tig 4 enoyéc.
To 20 dropo pumopei va €xet yevvnBel oe o and tig 3 dhheg emoyéc.
To 30 dropo umopei va €xet yevvnBel oe o and Tig 2 GAAeg emoyéc.
To 40 dropo umopei va €xet yevynOel o pic €0y TOL ATOUEVEL.
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Emopévag vrdpyovv cuvolikd 4-3-2-1 guvoikég nepumtocelc. Apa 1 {nrov-
pevn mhavotta eivar ion pe
4321 321 6 3

- =— =" dnrudn 9,375%.
4* & 64 32 onreon 0

5. To mBog TV duvatdv TpOT®V Le TOLS 0Toiovg pumopovpe amd 7 + 6 = 13

13
dropo va emiéEovie 4 givan [4 ] .

6
1) Av 6ha ta dropa mov Bo emAéEovpie elvar yuvaikeg, TOTE VILAPYOLV ( 4j

drapopetikoi Tpoémot Kot | nrodpevn mhovotnta givat ion pe

6 6!
4) 4121 416191 3.4.56 3 3

13\ 13! 2141131 10.11.1213 11.13 143
4 ] 49
i1) To evdeyopevo éva ToLAGIGTOV dTopo va gfvar avdpag eivor avtifeto Le to
evdgyopevo Ola va gtvon yovaikes. Apa 1 nrodpevn mboavomrta sivon ion pe
.8 140
143 143"

iii) Otav oto 4 dropo mov Oa emhéEovpie To Eva eivar yovaika, TOTE To GO

tpia Ba eivo avdpec. ‘Exovpe [1] TPOTOVG VoL EMAEEOVLE TN YVVOIKA KO

7 6) (7
(3] TPOTOVG Vo EMAEEOVE TOVG Gvdpes. Emopévmg vdpyovv [1] [3]

TPOTOL VO TEPLEYETAL OTA TEGOEPO. ATOUA et LOVO yuvaika Kot dpa 1
mtodpevn mbavotnta givar ion pe

6) (7 6. [
1)(3) "3141 6417091 42

[13] © 131 3141131 143

4 419!
6. To mANB0¢ TV S1POPETIKAOV TPOTMV e TOVG OTOI0VG propovpe amd Tig 20
. . , 20
acQaAglEs vo Thpovlle 4 gtvat 4

To kovti Ba yivel amodekto, av fpeBov i 1 KOopd EAATTOLOTIKY 0CQAAELL.
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o
4
H mBavotnta vo pun Ppebei kopid eEAaTTopoTIK acpdieio sivol 770"
)
H mBavémta vo Ppedel axpfdc o elattopatiky acedieto givot
15) (5
311
20 '
4
Emedn 1o 800 evdeyodueva etvar acvufifacta, n {nroduevn mbavotnta

etvan ion pe
[15] [15} [Sj
4 3)\1 . -7-
. _ 713 5713 T8 Lo,

20 20 17-19 3-17-19 969
4 4

. * KéBe tpiymvo Ba éxel tig 600 Kopueég Tov 6N o gvbeia kot TV Tpitn
KOPLON TOV 6TV GAAN gubeia.

Amo6 ta 10 onueia g &, propodue vo EMALLOVHE GV0 G KOPLPEG EVOG

10
TPLY®VOL UE [ 2) tpomovs. H tpitn xopuven tov tpry®dvov pmopel vo
emAeyel pe 16o0vg TpOTOVG, doa eivar ta onpeia Tov £xovpe opicel otV
10

€,, NAad pe 20 tpomovg. Emopévag vrdpyovy 20 ( 2) Tpiy@va, pte Tig 600
KOPLYEG TOVG OTNY &, Kar TNV Tpitn otV &,. Avaroya Ppickovpe 6TL vIdp-

20
youv 10 [ ) J Tplyova pe Tig 300 KOPLPEG oY &, Kar TNy Tpitn oty €. Apo

VIAPYOVY GUVOALKE 20 [ 9 J +10 [ ) j =2.800 tpiymva.

10
» Eme1d1], 0nmg gidape, vmdpyovv 20-[ 2) Tpiy@va pe TN o TASVPA TOvG

otV €, N gnrovuevn mbavotnta eivar fon pe

10
20-
[zj 900 9

10 20\ T8
2019, 0. 2.800 28
2 2
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8.

10.

11.

To amotéhecpo T@V v plyev €vOC VOUICHOTOG givol pio SlaTeTaypévn
v-0da kaBe Bom g omoiag pmopel va copmAnpwbel e 2 tpodTove, dNAadn
pe K (kepain) N I" (ypappoto). Emopéveg o derypatikdg ydpog Exet
2:2-2---2=2" otoyeio. Apov dev o vrdpyovy dradoyikég piyelg pe to

v mapayovres

010 amotéheopa, oL VVOiKEG TEPMTM®GELG ivat 800, ot KIKIKT ... kol 1

T'KTKTK... . Apan {nrovpevn mbavotnto eivot ion pe 2% =

‘Ecto O,, O,, O, ot 0dnyol ka1 K, K, K, avtiotoiymg to kKAewdid tovg. Ot

d1popot TpOTOoL Le TOVG 0Toiovg Uropel va dtavepnBovv T KAEWOLE GTOVG
001y00G QOivOVTOL GTOV TOPAKAT® TV

* Enedn 10 evdeyduevo A mpayparonolgital puo

01 02 03
. .o 1

novo eopd, xovpe P(A) = . K, K, K,
* Ene1dn to evdeydpevo B TpoylatomoteiTol TPELG K, = =
opé éousP(B)fgfl K K &
(POPEG, EYOLLL e 2 K, K, K,
* Enedn 1o evdeyouevo I mpaypotonoteiton dHo K, K, K,
Qopéc, Exovpe P(IM) = % = % . K, K, K,

To T 100G TOV S1AQOPETIKOY TPOT®V LE TOVG 0TOI0VG UTOPOVLE 0D

10 + 12 =22 pafnréc va emrhé€ovpe 3 givan (22] . Av 6)ot ot pabntég givar
ayopuo, T0TE VITAPYOVV [ 3] TPOTOL EMAOYNG, EVAD av OLOL €ivol Kopitola,

tOTE VILAPYOLV [3) TpomoL emhoYNG. Apa 1 {ntovpevn mBavotTo givar

ion ue
i 12 . 10
3 3) 2204120 340 17
[22] 1540 1540 77.
3

e 4 piyeig evdc Capov 1o mANBog tov duvatdv amotehecudtov givot
6:6:6:6 = 6*. To evdeyduevo vo. un eépovpie 6 otig 4 piyelg evog Loptod éyet
5-5-5-5 = 5* guvoikég nepurtdoelc. Eropévag n mbavotta va eépoovpe Eva
TovAdytoToV 6 oTiG 4 plyelg evog Caplov elvar iom pe



99

54 625 671
-== ——:Lzo,sw.
6 1296 1296

e 24 piyeg dvo {opidv 10 TANB0C TV SVVATOV OTOTEAEGUAT®V givol

36-36---36 =36™. To evdeyOpevo va pn eépovpe eEapeg otig 24 piyeig dvo
24 mopayovteg
Laprdv &yet 35-35---35 = 35* guvoikég TepuTdoels.
24 mopAyoVTEG

Emopévag n mbavotnto va e€povpe pio Tovidylotov eopd e&dpeg otic 24
piyelg 000 Lopidv givar ion pe

24 24
S {ﬁj ~1-0,5086 ~ 0,491.
36 36
Hopoatnpodpe o6tt 0,518 > 0,491, dnAadn N wBavoéTTA Vo PEPOLUE Eva
TOVAGYLeTOV 6 GTIG 4 piyelg evog (aplov givar peyorldtepn amd tnv Thoavotnta,
VoL QEPOLLLE 1o, TOVAGYLoTOV Popd eEdpeg otig 24 plyelg dvo Lapidv.

1-

3.4 AEXMEYMENH INIGANOTHTA - ANEEAPTHTA
ENAEXOMENA

—

"OMAAAX
. 2 piyn evog Laplov o derypatidg yopog etvan 2 = {1,2,3,4,5,6}. To evde-

xopevo va eépovpe {uyd apBpo eivar 4 ={2, 4, 6}. Enopéveg n mbavotnta

va pépovpe 6 givar ion pe % .

. Ta “omafid” oe o tpdmovia gival cuvorikd 13 ek t@v omoiwv ta 3 gival

Qryovpes. Apo n (rodpevn mhovoTTa givat ion pe % .

4
3 P(AlB)=1
P(ANB) 4
P(B) 5

P(AmB):?P(B)

apo P(AmB):%%:%
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P(ANB) _

N R~
3]

* P(A'UB)=P(A)+P(B)-P(A' N B)
=1-P(A)+P(B) - (P(B)-P(AN B))
—1-P(A)+P(B)-P(B)+P(AN B)
—1-P(A)+P(ANB)

117
275 10

4. P(B|A)=

P(ANB) _
P(A4)

P(ANB)=

8

P(AnB)=

w\m
ol

Enopévag P(AUB)=

P(A)+P(B)-P(ANnB)=

2 1
—+P(B)-—=
3 &) 6

1

2 1
P(B)=2+-—-=,Gpa P(B) ==
(B) T30 W (B) .

O\ SA N A ox\m cx\u] 4>\|—\ A\H -M~ b\._\

5. 'Eoto 4 10 gvdeyouevo va gépovpe 6 otnv 1n piyn kot B 10 gvdgyduevo va
Qépovpe meptttd apBpd ot 21 piyn. Emopévag enedn ta 4 ko B givan
ave&apnto Egovpe

P(ANnB)=P(A)-P(B)=

O\\w

_1
12°

O\\H

6. Eotm A 10 evdeydpevo n 1 umdho va gival padpn kot B 10 evOeyOUEVO 1
21 pmdda va gival kKokkivn. Emeldn enavotorofetioope tyv 1n urdio oto
Kovti, Ta 4 kKot B givar ave&apTnTo Kol ETOUEVMS

8 6 12

P(ANB) = P(A)-P(B) ==



7.

10

. ‘Eyovue P(A|B)+P(A|B)=

101

* Eneidn ta 4 kot B givor aveEaptnta £xovpe dtadoyikd

P(AnB)=P(A)-P(B)

11
Z==.P(B
5 4 (5)
apo P(B):%.
«'Eyovps P(AUB)=P(A)+P(B)-P(AN B)
_1,4 1 17
4 5 5 20°

i) Eneidn P(A) =% KoL P(A|B) :%, dnhadn P(A) = P(A|B), ta4 kot B dev
glvan ave&aptnro.

il)Av ta 4 Ko B frav E€va pueta&d toug 10te P(AN B) =0 Kol ETOUEVOS
P(ANB)

P(A\B) = PGB

=0 Kot oyt % . Apa to 4 Ko B dev givor EEva peta&d Toug.

iii) Exovpe P(A)-P(B|A

~—

=P(B)-P(A|B)

1 2
Z=P(B)-Z
2 ()3

W~

1
A P(B) ==,
pa 4

P(ANB) . P(A' " B)

P(B) P(B)
_P(ANB)+P(A'nB)

P(B)
_P(ANB)+P(B)-P(ANB)_PB) _,
P(B) P(B)

Eot® 4 10 evdgydpevo o pabnmg va et omotoyet oto. Mabnpotikd kot B to

evoeyouevo va €xetl amotvyetl otn Puoikn. ‘Exovpe P(A) = 12750, P(B)= %
Ko P(AmB)=£ .
100

10
PANB) 100 _10_2_ ¢,
P(B) 15 15 3
100

i) P(A|B)=
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10
PANE) 100 _10_2_ 0,
P(A) 25 25 5

100

ii) P(B|A)=

B OMAAAX

1. T vo dépyeton pedpa omd 10 A 610 B apKel Evog TOLAGYIGTOV Ot TOVG
drakomTEG vau v KAe1oTog. Enedn ot dtakdmteg Aettovpyovv avebaptntmg
0 évag amod tov dAhov, n mhavotnto va gival kat ot dvo Kielotol givar 0,8 -
0,8. Emopévmg n mbavotnta va gival Evog TovAdylotov KAEeTog eivar ion pe

0,8+0,8-0,8-0,8=1,6—-0,64=0,96, dnkadn 96%.

2. Av 4 kot B glvar ta gvdeyopeva vo mdbovv PAAPN n TpdTn Kou 1) dgdTepn
pnyovn avtiotoiywg, tote To evdgydpevo vo mabet PAASN 1 o povo pyovi
glvorto (A-B)uU (B - A).

"Exovpie P((A-B)U(B~A))=P(A-B)+P(B-A)
=P(A)-P(ANB)+P(B)-P(ANB)
=P(A)+P(B)-2P(ANB)

10 10 10 10
=+ 2
100 100 100 100
:ﬂ+ﬂ_izﬁ , dnhadh 18%.
100 100 100 100
3. 'Eoto 11 xat P 1o evdeydpeva to mAoio va épyetat and [epard ko Pagpnva
avTIoTOlY®G, Kot 4 T0 evdeXOLEVO VO EOAVEL e KOBVGTEPTON. ZOUPOVA LE
T0L SESOUEVOL EYOVLLE TO OEVTPOILAYPOLLLLOL:

1) H mBavotnta va ¢bdavel To mhoio pe kabvotépnon eivar ion pe

@10 40 56,28 gupe

P(A) =— 4 —— = =
100 100 100 100 100 100 100
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6 10
i P(H‘A):P(HmA)ZPW)P(A\H):@'m
P(A4) P(4) 8
6 100
_100 _6_3 : 750
—i—8—4,6nka8n75/o.
100

4. 'Eotm 4 kot 1o evog OUEVa TO ATOWO VA Elvat AvOpag 1 YOVOIKO AVTIOTO®G,
kot K 10 gvdegyouevo va, kamvilet.
SOpE@VO e To 0EG0UEVE EYOVLLE TO SEVTPOSIAYPOLLLLOL:

Zntépe my P(I°|K)."Exovpe

P(r|K)- PU"nK) _P(DPK|D)
P(X) P(X)

40 30
100 100 ___ 4030 2

760 S0 40 30 60-50+40-30 7

100 100 100 100

5. 'Ecto® 4 10 evdeydpevo va kepdicel 1o 1o dtopo kol B 10 gvoeyOeVo va,

kepdioet 10 20 dropo. [Ipopavadg P(A) = 1 .
v
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P(B)=P[(BNA)UBNA)=P(BNA)+P(BNA)
10 vel 1)
vv-1l v ov-1 v’

=P(A)P(B|A)+P(A)P(B|A')
Apa P(A) = P(B).

6. 'Eotw A 10 evdgyOuevo “to 01kdTEdO Ad TO TPMTO KTHA VO EIVOL YOVIOKO™
Ko B 10 evogOEVO “TO 01KOTEDO OO TO HEVTEPO KTHLLA VAL EIVOIL YOVIOKO”.

4 4
"Eyovpue P(A)=— kot P(B)=—.
XOup (4) 9 (B) 7
1) Emeidn n emloyn tov owomédwv yivetor ave&dptmro amd kabe ktipo
€yovpe
4 4 4
P(ANB)=P(A)-P(B) =~ —=—
(AN B) ()()912 27
i) Eyxovpue P(AuB)=P(A)+P(B)-P(ANB)
_4,4 41
9 12 27 271°
17 10
1i1) ‘Exoopue P(AuB))=1-P(AuB)=1-—="—.
) Exovp: ((Av B)) (AVUB) 727

7. 'Eoto Y 10 gvdeydpevo 1o atopo mov emAEEaE Vo, gival VYIEG Kot @ TO TECT
va givot Oetid. ZOppova pe To TPOPAN e EYOVLE TO SEVTPOSIAYPOLLLLOL:

"Eyxovpe
P(Y’\@): PY'nO) _ P(Y’)P(@\Y')
P(©) P@)
1 95
1000100 __ %

T 99 1 195999495
1000 100~ 1000 100

=25 10,087, 5mhadi) 8,7%.
1094
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I'ENIKEX AXKHXEIX

1. 'Exovpe P(02)=1
P(0)+P(1)+ P(2)+...+ P(100) =1
1 1 1
P(0)+E+?+...+W:1

1 1 1

. 1
Opmg Sttt =5 =51 “lowe

, 1 1
2. Emedn P(A)<0,28 éyovpe 1-P(A)<0,28, omdte P(A)>0,72 Kol emeEdN
P(B’) <0,71, égovue 1-P(B")<0,71, ondte P(B)=0,29.

1) Exovpe dwadoywd  P(ANB)>1,01-P(AU B)
P(AnB)>1,01-P(A)-P(B)+P(ANB)
P(A)+ P(B)=1,01 mov 1oyvEL

i) Avfitav AN B =, tote Oa eiyope
P(AuB)=P(A)+P(B)=0,72+0,29=1,01 mov &tvon dromo,
a@oV yvopilovue ot P(AuB)<1.
3.’Eyovpe

v-l)y (v-ly o w-pt o v-Dt (v -D! [ 1 +l}
k-1 K ) (k-DIv-x) xlv-x-1)! (x-Div-x-1)!|v-Kk «

_ v-D! v B v! (Vv
T k-DIv-x-D! k(v-x) xlv-x) \x)
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4. * Xwpic emavaromobitnon
‘Eoto 4, xar M, ta evdexdpeva n In pmddo vo eivor dompn 1 poopn
avtiotoixme, kot A, ko M, to evdeydpeva 1 2n pmddo vo eivar Gompn 1
HohpT OVTIGTOTYMG.
SOpue@va te To TPOPANLO EXOVLE TO GEVTPOIIAYPOLLLLOL:

"Exovpe
P(M,) =Pl(M, N A) O (M, " M,)]=P(M, N A)+P(M, " M,)

=P(A)P(M,|A)+P(M,)P(M,|M,)

_ Kk A A . A-1
Kk+A k+A-1 xk+A xk+41-1
=+-(K+l—l)= 4 .
(K+A)(x+A-1) K+

* Me emavaromobétnon
Av eravatomofetiicovpe v 11 pndAo 610 KOLTI, TOTE MPOEAUVAS M

mOavOHTNTA TOV EVOEXOUEVOL VL givait 1) 21 urdAa podpn eivat ion pe Y

[Mapatnpodpe 611, pe emavatonodétnon N yopic enavatonobétmon g Ing
UTGAOG oTNY KAATN, 1) TOAvOTNTA TOVL EVOEYOUEVOL Va gfvar 1 21 Umdda
powpn etvat ida.

5. 1)’Eyovpe P(B)=P(AN B)+P(A N B),
emopévag P(A'n B)=P(B)-P(AN B)
=P(B)-P(A)-P(B)
=P(B)(1-P(4))
=P(B)-P(A).
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i1) Opoimg éyovpe

P(ANB')=P(A)-P(AN B)
=P(A)-P(A)-P(B)
=P(A)(1-P(B))
=P(A)-P(B)).

iii) 'Eyxovpe B'=(AnBYuA' NB)
P(B')=P(ANB')+P(A N B
P(B')=P(A)-P(B')+P(A' " B')

P(B')(1-P(A))=P(A' " B')
P(B')-P(A")=P(A' N B).
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