YMNOYPTIEIO MAIAEIAZ, EPEYNAZ KAl ©PHZKEYMATQN
INZTITOYTO EKIAIAEYTIKHZ MOAITIKHZ

MAOHMATIKA
KAI
2TOIXEIA XTATIZTIKHX

AYZEIZ TON AXKHXEQN

" TENIKOY AYKEIOY

INZTITOYTO TEXNOAOTIIAZ YINOAOIIZTQN KAI EKAOZEQN
«AIOOANTOZ»




MAOGHMATIKA
KAI
YTOIXEIA XTATIETIKHX

AYXEIX TOQN AXKHXEQN



ITOIXEIA EMANEKAOXHX

H emavékdoon Tou TapdvTog BiBAiou TTpaypaToTroIBnKe
amé To IvoTitouTo Texvoloyiag Ymoloyiotwy & Ekddoewv
«AI6QavVTOGy PEOW YNPIOKAG HOKETAG, N OTToia dNuIoUpYR-
Onke pe xpnuatoddtnon amé 1o EXMA / EN «Exmaideuon
& Aia Biou MdBnon» / Mpdgn «ZTHPIZQ».

O1 diopBuwaeig TrpaypatotroiiBnkav Karémv £ykpiong Tou A.Z. Tou Ivatitodtou ExmaideuTikiig MoATkig




YIIOYPI'EIO ITAIAEIAY, EPEYNAY KAl @PHEKEYMATQN
INXTITOYTO EKITAIAEYTIKHX ITOAITIKHE

AAAMOIIOYAOX AEQNIAAX
AAMIANOY XAPAAAMIIOZ
YXBEPKOX ANAPEAX

H ouyypaon kat n emotnuoviky empélela Tou BIBAloU mpayuatonolénke
uné Tnv atyida tou Matdaywyikou lvoTitoUtou

MAOHMATIKA
KAI
YTOIXEIA XTATIETIKHX

AYXEIX TQN AXKHXEQN

I'" Ta&n I'eviko Avkeiov

INXTITOYTO TEXNOAOI'TAY YIIOAOI'TETQN KAI EKAOZEQN «<AIOOANTOZ»






I'TA TO MAGHTH

To tev)0g OV KPATAG el Lo 1O10L0PPio: GOV JIVETOL UE TN GVLGTOOCT| VO U TO
SwPacelg TovAdyioto pe v évvoto mov dtofalelg évo aAAo BiPAio Yo vo KoTovonoElg
TO TTEPLEYOUEVO TOVL.

TIpdypatt, o1 aoKNGES TOV GOV divel 0 KOONYNTNG GOV &ival Y10 Vo EPYUCTEIG LOVOG.
Tati to vo Aoelg pio Goknomn onpaivel ToAAEG POpEG Oyl LOVO OTL EYELG KOTOVONOEL THV
avtictotyn Oempnrikr] VAN aAAd Kot OTL EEPELG VAL T XPT|CULOTOGELS Y10l VO ST|LLOVPYEIS,
VoL OVOKOADTITELG ] Vo emPBePfarmdvelg kATl kovovpylo. Kot avtd xet wwaitepn onpacio
Yo 6éva. Tov i810. Agv pmopei mopd va LG Kot ov T Priodoio va Avvelg povog ympig
Bonbeia T1g aoKNGELS, Yo Vo VIdBELG T yopd avTNG TG SNUoVPYIaG, TG VaKGAVYNG.

Tlpéner vo. E€peig 0TL OTOV SucKoAEDEGHL 0TI ADOT| HI0G AOKNONG, TIG L0 TOALEG PO-
pEc VIApYEL KAmoo KeVO 0T yvdon g avtiotoyng Oswpiog. [Inyove ticw Aowmdv oto
Sdaxtikd Prio kdbe popd mov ypeldleTar Vo EVTOTIGELG KO VO, GUUTANPMGELS TETOLO
Kevd. OT®GONTOTE TPV KOTOTLOGTES e TN AVGT TV AGKNCEWMV TPETEL Vo ocfdvesat
KATOY0G TG Oewpiog mov S1ddyTNKES.

Extoc and v katavonon g Bempiog propet va fondnbeig otn Adon pog doxnong
o6 TOL TOPOSELY AT KOL TIC EPOPHOYEG TOVL TEPLEYEL TO OAKTIKO 6oL BiAio. Av wapor’
OVTA 08 UTOPEIS VoL TPOYWPNOELS, 6TO TEAOG ToV BiPAiov cov Ba Bpelg o chvTopn vod-
de1&n mov aoPaA®dg O og d1eVKOAVVEL.

211G eAAYI0TEG TEPMTAOGELG TOL £xovtag e&avtAnoel kdbe nepldmplo Tpoomddelog
d¢ Ppioketon n Topeio Tov 0dnyel ot Adom ™G doknong T0te Kot Lovo TOTE PTOopEig va
KOTOQOYELG 6° 0T TO TEVYOG KOl LAAGTO. Yl Vo, S1oPaoelg ekeivo To TUO TG AVoNG
OV GOV €lval ATAPAITNTO YO VO GUVEYIGELG LOVOC.

OvoL0oTIKA AOLTOV JEV TO “YEIS OVAYKT) 0VTO TO TEVYOG. OV TAPEXETOL OLLMG Y10 TOVG
e&ng Aoyovg:

a) [ va pmopeig va cuykpivelg Tig Avoelg mov €00 Pprikes.

B) T va oe TpopLAG&et amd avedbBuva «Avcdpion.

v) T va amaAldEetl Tovg yovelg Gov amd avtioToyn okovoutkn entpépuvor).

d) ' va €xelg €00 kot ot GLUUEONTEG GOV TNV 10100 GLALOYH ACKIGEMY TTOL gival €161
eMAEYHEVEC DOTE VO E0OPAAILOVY TNV EUTESMON TG VANG.

) [N va epydlecon yopic to dyyxog vo eEac@aiicelg omwodmote yio Kabe nabnpo tig
AMGELG TOV AOKNOEMV.

To tevy0g mov Kpatdg eivar Aowmdv eikog. Na Tov cupTeppEpesal OTWS G° Evav ilo
oV €yel OEL TPV and GEVAL TNV TOVIO TOL TPOKELTAL VO SEIS" [UT) TOV EMTPEVYELG VOL GOV
OTTOKOADYEL TV «VTODEST TPV SELS Kol oL TO £pyo. Metd pnopeite, va cui{ntioete. H
oUYKPLON TOV cVUTEPASUATOVY Oa eivar EvOL0QEPOVGA KO TPOTAVTOG EXMPEANC.

(Am6 to Tunua 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)=-1+3=2,

2. p(0)=6
p()=1-5+6=2.
"Exovpe drodoyikd: ot)=0
t?-5t+6=0

_o5*l
2
t=27t=3.

t

3. h(0)=cuv0-—Mu0=1-0=1

T T T
hl = |=  nuE==0-1=-1.
(2) covz ‘r]pz

"Eyovpe dradoyucd: h(@)=0

ouwvd —ud=0
nué = ovvé
epd =1
=" 1 9:n+£:5—”,
4 4 4
4. f@:lmﬁzlozo
2 2
f(e):llnezzi-zdne:l.
2 2



. Ipéner (x—1)(x—2)#0 1 wodbvapa x =1 Kot X 2.
Apa A=R-{1,2}.
. *'Eyovue dwadoyikd  f(x)<0

Xx=3)(x=7)<0

3<x<7.
e [Ipémer (x-3)(x—7)=0, omote Xx<3 N 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)
= 6X7 —3x2 —4x% +2X - 2X + 1 = 6X° = TX2 + 1

2
f(x) _3x7-2x-1 x¢l.

g(x) 2x-1 2

. 'Exovpe

i) 1in3(x2—3x+4):02—3-0+4:4
ii) lim =[x~ D(x+4)]= (-4 -1)(-2+4)=-5:2=-10

1 1 1 5
i) lim| VX +—= |=V4+—==2+2=2
)H“[ \/;j V4 2 2
iv) 1irr3(2an+3csovx)=2‘np0+3~60v0=2'0+3«1=3

3-Q+£:2x/§.

V4 T
v) Iim(3nux +ocvvx)=3-nu—+ocvv—=
) lim(3np )=3muy 2 S5

va
"Exovpe
2 _ _9\2 _ _
)limX 4 (-4 _4-4_0 _
=-23(x-2) 3(-2-2) -12 -I12
52 51> 5 5

i) lim = - 2
)X+1x2+1 (-D?+1 1+1 2

iii) lin(l)[(x +Dovvx]=(0+1)-cuv0=1



2 —_ —_
x 16 _(x 4)(Z+ D _ X+4 Kol ETOUEVDS
X_

iv) Ta x=4 éovue
) HOVKE ——
Z_16
:lin}(x+4):4+4:8.
2_ p—
X725 _ (x+3)x 5):x—S KOl EMOUEVOG
+5 X+5

= lim(x—5) = -5—5 = —10.

. X
lim
x4 X —4

v) T x=-5 épovue
2-25

=2x+1 Kot EMOPEVOG

lim
X>=5 X 4 X—>-=5
2_ - a—
vi) T x#2 éyovpe 2X°-3x—2 _ (2x+1D(X-2)
-2 X—-2
2— -
limwzlim(2x+l):2-2+1:4+1:5_
X—2 X—2 x—2
B OMAAAX
. 1 1
1. 'Exovpe f()+ f(=x)= _+ .
l+ex 14e*
1 1
1+ex 1+T
eX
1
1 ex
= £+ T
l1+ex 1l+ex
1
1+ex
==—=1

1+e*

2. AoV ot Tpelg TAeVpEG TOL opBoymdViov oV Ba TEPLPPAYTOVY EYOVV Ui-
ko¢ 100m kot m poe Thevpd Tov givar x, M GAAN TAevpd Tov Bar glvon

=50-2 Kot 1o eupadov tov Ba etvar E(x) = X(SO—%) pe 0<x<100.

100 —x
2
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3. + To punkog g Paong Tov KLAivdpov eivar 27z Kot
oLpemva e To dedopéva Eyovpe 2zr +h=20. (1)
O dykog tov KuAivdpov etvor ¥V = zr? - h. 2)

Ao v (1) éyovpe r = 2 , 0mote N (2) yiveton

20

2 2
V:H(Mj h, Gpa V(h)=7r[ h) b pe 0<h<20.
2r b4

* H emedéveia Tov avoiktod kurivdpov eivor E = zr? + 271 - h. Opwg
h=20-2zr, ondte E(r)=nr?+27r-(20 - 27r), pe r> 0 kar 20— 271 >0,
Smhadh 0<r <2

T
10

Apo E(r)=zr* +2zr-(20—27r), 0 <y < —.
.4

* Avn yovia 8 givon o&eio 1 apPireia Exovpe nud = % N Nu180°-0) = %

v
aVTIoTOY®C, 0mdTE 08 KAOE TEPinT®OT 1oYvEL O = 10° apa v =10 - qué. (1)

* 'Eyovpe E(@):élo-v:%-lo-lo-nuﬁﬁ E(6) =50 nub. 2)

O tomot (1), (2) wydovv kot oty TepinTmon mov & =90°.

s x5

5. )T x=5 épovpe =

1
=5 (Vx=V5)(Vx++5) Vx5
x -5 1 1 1

lim =lim

x5 X—5  xo5Jx++5 V545 245

onote




ii) o h=0 &yovpe

Vith-1 Ji+h-1 Virh-1 ! oTE
h (+M=1 (VI+h-1)(Vi+h+1) V1+h+1’

_lvh-1 1 1 1

lim =1

im = ==
x>0 h =0 J1+h+1 ~1+0+1 2

1.2 H ENNOIA THX ITAPAT'QI'OY

A" OMAAAX

1. i) * f3+h) - f(3)=33+h)+1-(3-3+1)=9+3h+1-9—-1=3h
f3+h)-f(3) 3h
~h h
f(3+h)—

h

* T h=0 éyovpe 3.

UE) =1lim3=3.

h—0

* Apa f'(3)= ng
i) e g(-2+h)—g(-2)=(-2+h)* +5-[(=2)* +5]

=4+h*—4h+5-4-5=h(h-4),

g2+ -g(=2) _hth=4 _, ,
h h '
92+ =90 _ iy 4= 4
h h—0 '

iii)s o(4+h)—o(4)=(4+h?+2(4+h)—(4*+2-4)

* T h=0 &povpue

* Apa ¢g'(-2)= lhin(}

=16+8h+h*+8+2h-16-8=h*+10h = h(h+10).

oc+h-o@) _ h(h+10)=h+10
) .

o(d+h)-o4)
h

e T h=0 &ovue

* Apa o'(4) = lhim

0

= lim(h+10) =10.

1 1 1 1 h

2. ¢ f(+h)-f(1)= —-== =— .
I+h+1 2 2+h 2 2(2+h)

-Fuxh;tOéxovpsM:l-— h |___ 1
h h| 22+h) |  202+h)
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-Apuf'(l)—limw)_f(l)—hm{— ! }__1,
e h | 202+h) | 4

3. i)’Exovpe L(r)=2zr
e L3+h)—LB3)=27(3+h)=27-3=67+27h— 67 = 27h.

L3+h)—L@3) 27zh
h Th

LG3+h)—L(3)
h

* T h=0 &yovpe 2r.

*Apa L'(3) = }grg = }]1%271' =2m.

ii) ‘Eyovpe E(r)=7zr’
s EQ+h)-EQ)=7(2+h)> —7-2? = z(4+4h+h?—4) = z(4 + h)h.

* T h=0 épovue (4 +h).

EQ+h)-EQ2) #(d+hh
h  h

« Apo. E'(2)= lhinéw = limz(4+ h) = 4.

4.1) 'Eyovpe E(x)=x’
* E(5+h)—E(5)=(5+h)?=52=25+10h+h?*-25=h(10+h).

EG+h)—E(5) _h(10+h) _
h
EG+h)-E() _

h

* T h=0 &ovue 10+ h.

*Apa. E'(5) =lim lim(10+ h) = 10.

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 &ovue

V(10+h)—V(10) _h(300+30h+h’)
h h

=300+30/+ K,
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* Apa VUO)=9%EIEEj%:XIED:

im(300-+ 30%+ i) = 300.

5. 1) Ilpémetl vo vroloyicovpe to f'(3).
s fB3+N)-fB)=B+h)?*-32=9+6h+h*~9=h(6+h)

f(3+h)—f(3) h(6+h)
h " h

f3+h) - f(3)
h

* Tw h=0 &ovpe =6+h.

* Apa f'(3)=lim = lim(6+h) = 6.

Emopévag n e&iowon g epamtopévng Ba Exet T popon

y=06x+p.
H epantopévn avtn opmg Ba diépyetar ko omd to onpeio A3, f (3)),
dradn omd o A(3,9) kot emopévag Ba toyvel 9=6-3+ S, omote f=-9.
Apa n e&icmon ¢ epamtopévng eivoty = 6X — 9.

ii) [Tpénet va vroloyicovpe to f'(4).
« f(4+h)— f(4)=2J4+h-2J4=2(/4+h-2).
u4+m—fm):2w4+h—ﬂ:244+h—z

* Two h=0 &ovpe

h h (4+h)—4
Jaih-2 2

(J4+h—2ﬂ¢4+h+2):J4+h+2

fesh @ _ . 2 2 2 1

m = ==
>0 J4+h+2 JA+2 4 2

* Apa f'(4)= lhm%

Emopévac n e&iocwon g epamtopévng o Exet tn popon
1
=X+ .
y > s
H epantopévn avtn opmg Oa diépyetat kot amd to onpeio A4, f(4)),

1
dradn omd o A(4,4) kot emopévag Bo toyvel 4 = > 4+ B, ondte f=2.

Apa 1 e&iomon TG EPATTOUEVNG ElvaL Y = % X+2.
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1.3 HAPATI'QI'OX XYNAPTHXHX

A’ OMAAAX
1. i) (=5 =0 i) (x*) =4x i) (x°) =9x".

1

ERY 3 1
2. 1) | x2 :§x21:§x2
2 2
i) (x®)=-3x*'=-3x"*
iil) (x7) =-5x7" =-5x7.,
1 1 2
co( Ry 1:001 2 11
3 — 3 3  —
3.0 (ﬁ)_[xj_s T3 T3yp
b2y 2 3
ii) (SXZ) B VTS :gxsl:gxszg 1 .
5 5 53/y3
1Y (Y 112 11 11
4. i — |l =|lx?2|==Zx2 = X2=—= -
) ( xj [ j 2 2 2xx
’ 1' 4
ii) 1 =|x3 =—1x 1=—7x3——1 ! =—£ !
3y 33/ys 3X3/;
[ 2 21 21

5. 1) (4x%) =4(x*) =4-3x* =12%
i) (6x7)=6-(x") =6-(-5)x"*=-30x"°

iii) (—EXZOJ ——2.90.x" = —8x".

5 5

L
6. 1) f(X):£:—6x4 KOl ETMOUEVOG

Ix



oy oy 1\ 11 3 5 3 1
F'(X)=|-6x*|=-6x*| ==6-|-=|X* =—Xx+=_- .
R S R LR R e

3
2

1
i) (%) =6xy/x =6x-x2 =6X

3\ g3, 1
f’(x)=[6x2J :6-§x2 =9x? =9X.

1) (X H3xE) = (XY + (3x%) = 4x° + 6x

ii) (x2+5+§j :(xz)’+(5)'+(§j :2x+0—%:2x—i2
X X X X

X*+2x-1 x* 2x 1 1 .
L = -2 ——=X+2—-— Kol ETOUEVOS
X X

iii) ‘Eyovpe +—
X X
2 1Y '
[X+2X1] :(x+2—ij :1+0+i2:1+i2.
X X X X

1) @ —mux+5) = (8x}) —(mux)’ +(5) = 24x* — cuvx
ii) [6 cuvx—8(x* +X)] = (6 GuvX)' — (8(X* + X))’ = =6 Nux —8(2x +1)

- (0 aDect 1))’ =(C D)D)+ 0O+ D+ 1)
=3+ 1) +4x° (X +1)
=3x° +3x7 +4x° + 4%
=7x° +4x° + 3%,

i) (Mux(l—ovvx)) =(Mux)'(1 - svvx) + nux(l - covx)’
= oLVX(1 - oLVX) + NuX - NuX
= GLVX — GUV X + NE°X

= GLVX —GLV2X.

10.1) (xoLvx+3(x+1)(x=1)) = (xovvx)' + B(x+ DH(x-1))

=OLVX — XNUX+3(X =1+ X+1)

= GLVX — XNpX + 6X

15
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i) (4x’npx —3x%cuvx)’ = (4xnux) — (3x’covx)’
= 4(2xnux + X’6LVX) — 3(2XcLVX — X2 uX)
=8XnuX + 4X°GUVX — 6XGUVX + 3X°N X

= (8x +3x*)Mux + (4x* — 6X)cLVX

1m.i) X ’7(xz)’(x+1)—x2(x+l)’72x(x+1)—x2 X7+ 2X
) x+1) (X+1) X+ (X+1)Y

i) ( X j'_(X)’nuX—X(nuX)’_nuX—Xcovx
nX nu’x nu’x

iif) X+ NuX ' _ (x+ux)'(1+ ovvx) — (X + nux)(1 + cvvx)’
1+ cvvx (1+ oLvx)?

_ (14 cvvx)(1+ cLVX) — (X + NuX)(—NpX)
B (1+ covx)?

_1+2c0vx+ GUVX + XX + Nu2X
(1+covvx)’

_ 2+ 26VVX + XN X
(1+ ovvx)®

12.1)( 1 j’_—(1+covx)’_ nux

l+ovvx) (1+ovvx)? - (1+ cvvx)?

ii)[ 3 J'—3((x+1)2)'—3-2(x+1) -6

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

14.1) () =3 nu’x-(Mux) = 3nu’X covx

i) (Mux®) =oovx® - (x*) =3x% - cuvx®



15.

16.

17.

18.

’

i) (xnu4x)’ =(X)"-nudx + x(Mu4x) = nuéx + X - covax-(4x)
=npédx+4xoovax
1 3

iv) (e@3x)' = .(3X) = .
) (e93%) GUV23X( ) oLv23X

i) (\/2><2 —X)/ =27%«(2x2 —X) =

-(4x-1)

1
24/2x% — x
.. ! 1 GLVX
i) (J1+nux) =————— 1+ nux) = —— —— .

) ( s ) 21+ nux (4 mux) 21+ nux
1) (e3><)v :e3x '(3)()' :3e3x
11) (e—x2 )r _ e—x2 .(_Xz)r _ _2X.e—x2
iii) (€)Y =e™’ (ax+ p) =a-e”’

i) [ e jy _ (€)@ +e) e +ey

e +e™ (e +e7)?
_e'(e"+e)—e'(e"—e)  e*-2e" 2
(e*+e7™)? (e +e™)? (e +e™)?

i) (In2x) = i(2x)/ = i = E
2X 2X X

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

'

(ln%j =(-3Inx)' = 3
X X

iiii) (In(ax + ﬂ))':axl+ ﬂ(ax+ ﬂ)':axiﬁ
. | \/—1’_ 1 \/—1’_ 1 1 _ 1
i) (Inx- )_ﬁ( ~ )_\/x—1'2\/x—1_2(x—1)'
nxY (Inxy x—I . x-inx -1
) (Lj _(Inx)-x=Inx-(x) _x _1-Inx
X X2 X2 X2

ii) (¢*-lnx) =(e")Inx+e*(Inx) =e*lnx+e* -E:ex [£+lnxj.
X X

17
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19. 1) O cvvteheotng devBuvong eivar A = '(3). ‘Exovpe:

3y 242 4 1) —1%. 2 4 a2 )
f,(t)_[tzt 1] @Dttt 43t R

(2 +1)2 (2 +1)?
3'+3.3 3@+ _4-27 27
(32 +1)? 102 100 25

=1,08.

ii) Exoupe f’(9)=[ nueo J:GUV@'(T‘[MQ+GUV9)—T‘|H9(GUV9—T‘|H9)

Nuo +oovvo (Mu6 +ovvo)’
_ Mubouvl +cuvi0 —mud cuvl + o 1
(MU + cuvo)’ (Muo +ovvo)*

EMOUEVOG

2 2

2 2(2-4B) _2(2—@)_22_ ;
_2+«/§_(2+J§)(2—J§)_ 4-3 =2(2-V3).

“f@:( 31 njzz[ﬁil]zz(lﬂg)z:l”im

. ’ _ 1 2 ,_E_ 21
20.1) B(t)—(1+4(t+2) j =2 2(t+2) 2(t+2).

ii) ‘Exovpue: B'(1) = %(1 +2)= g

B'(2)= %(2 +2)=2

B'(8) :%(84—2) =5.

21."Eyovpe d(x)= AB = \/(x —0)2+(0-3) =X’ +9 Kot EMOPEVAS

' 1 2X X
d'(X) = (VX +9) =———(x*+9) = = )
( ) 2\/x2+9( 2 +9 X +9

Apa 0 puBpog petafoing g andotacng 6tav X = 10 eivar

d'(10) = 10 :i

Jio2+9 V109
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22. Eme1dn n epomropévn g kopmding g f 0o oynuoatiCer pe tov a€ova X'X

yovio 60° Ba woydel f'(0) =£p60° = /3.
Exovpe f'(X)=(ax(1-x) = (ax—ax?) =a -2ax o emopévac 1'(0)=a.
Apaa=./3.

B OMAAAX

1.

Ao 1 gpamtopévn g kapmoing e f Oa elvon mapdiinin pe v gvbeia
y =3X+5, 0o TpEMEL 0 GUVTEAESTIG TG EQOTTOUEVNG VO efvat 150G pe 3.
3x ) 3(x+D)-3x 3

Exovpe f(x):[ﬁj x+D?  (x+1)
3

(X+1)?

> . Emopévog mpémet
=3+’ =lex+l=1M x+l=-1x=0 | x=-2.

To x =0 éyovpe f(0)=0 Koty x=-2 épovpue f(-2)=6.Apa ta nrodue-
va onueia ivon ta (0, 0) ko (-2, 6).

Ta {nrovpeva onueia (X, f (X)) eivon ekeiva yio ta omoia woyver f'(x) =0.
‘Exovpe f'(x)=(x*—6x* +9x+4) =3x* —12x+9. Enopévacg
f'(X)=0 = 3x*—12x+9=0
& X2 -4x+3=0

442 3
O X=— .
2 1

INox=1e¢etvan f(1)=8 woryoa X=3 givon f(3)=27-54+27+4=4. Apa. ta
mrovpeva onpeio etvon ta (1, 8) ko (3, 4).

Ene1dn o cvvteleotig dievbuvong g d1yoTopHov Y = X givan icog pe 1, ta

nrodueva onpeia (X, T (X)) eivar exeiva yio ta onoio woyver f'(x)=1.

x ) x+l-x 1
"Eyovpe f'(X)=| —| = = . Enopévo
xovke F(x) (XHJ (x+1)%  (x+1)? TOHEVS
f,(X)ZIQWZIQ(X‘Fl)z:l

S X+1=11M X+l=-1x=0n =-.

T x=0 etvar f(0)=0 ko yro0 Xx=-2 glvor f(-2)=2.
Apa to (nrovpeva onueio givat ta (0, 0) kot (-2, 2).
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4. + H toydmta Tov copatog eivat

o(t) = x'(t) = (t® —2t> +t) =3t* -4t + 1.

* To copa etvor axivnto 6tav X'(t) =0. Eyovpe

+ 3
x'(t):0<:>3t2—4t+1:0c>t:4;2

6 1/3
Apa to oopa gival (otrypoio) oxivinto tavt = % ot oty t = 1.

* H emtdyyvvon tov copatog ivat

a(t) =v'(t) = (3t2 -4t +1) =6t — 4.

T t:% glvan a(%)=6%—4:2—4:—2 xotywt=1 elvar a(l) =6-1-4=2.

5. 'Exovpe f'(x) = (Aovvex+ Bnpwx)'

= (Aovvwx)' + (Bnpwx)’

= A(ovvwx)' + B(npawx)'

= A(-npox) - (wx)' + B(ocvvwx) - (wx)'

Enopévag f'(x) = —Aonpwox + Bocovwx
f"(x) = (~Aonpox + Bocvvwx)'

= (—Awompwx)' + (Bocvvaox)'
=-Aw-cvvoX-©+ Bo(-npoX) - o
= —Aw’cuvoX — BoMmpox
= -0’ (AcvvoX + Byuox),

Enopévag f"(x)=-o’f(x), Gpa f"(x)+ o’ f(x)=0.

6. 'Eyovpe f'(x)=(ce™+pe ™) =a-e™ p+p-e ™ (-p),
niadn f'(x)=ape™-ppe ™,

onéte  1"(x)=(ape™ ~ppe ™) =ap-e™ p-pp-e™ (-p)
=ap’e™+ pp’e ™ = p’(ae™ + fe ™) = p*f (x).
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7. 'Eyxovope f'(x)=(e") =e" u=pe"™ xo
f”(X) — (,ueyX)r =u- eyx u= queyx'
Emopévac €yovpe drodoyikd

f7(X)=3F'(X)-4f(x)=0

1P et —3uet —4et* =0 (e”#0)
1w =3u—4=0

345 74

== L

Apou=-1nmu=4.

8. O ovvtekeotng d1evBVVONG TNS EPATTOLEVIG TNG KOUTVANG GTO OMUEl0 TNG

[5(5) v 2= 5).

‘Exovpe f'(x) = (2nuxouvx) = (Mu2x) = cuv2x-2 = 2c0v2x.
Emopévacg f '(%J =2 csov%[ = —200\/% =-2. % =-1, ondte 1 e&lowon g

epamTopévng Ba £yl T LOPON
y=-1-x+2.

T T T \/5
Opwg to onpeio gyf 3 , ONAadn to 35 OVIKEL TNV EQOTTOUEVT).

3
Enopéve ﬁ = —§+ﬂ oL onpaivel otL B = £+E . Apa n e&icmon g
HEVOS = 3 nu 2 3

gpomTopévng etvon

o xs Y3, E
Y 2 3
9. 1)'Eyovue P’(I):[OHIIBIJ
V(a+ BT -(a+pBl)
- (a+p1y
_a+pl-pl

(a+ 1y’
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, et 0= -1
Emopévag P'(1)= @+ piy @ P(0) = 2
i1) ‘Exovpe
1 2 1 LT
—[1-pPD)] ‘a{l‘ﬂ‘mm}
Lfarpropy 1@ a o
T a a+ Bl Ca (@t} (@t Bl l

10.1) 'Exovpe v(r) =)'(¢t) = (Anpot) = A-cuvet - = Awcvvet Kot
a(t) =v'(t) = (Avcvvoet) = Ao - (-muot) - © = —Ae’ - nuot.

ii) ‘Eyovpe a(t) =-Ao’ -mpot =-0° - Anpet = -0 -y, Snhady alt) =-w’-y
mov dnAdvel 6tL N emtdyvvon a givat avaAoyn g amopdKpvvong Y.

ii1) Otav a(t) =-Ae’ nuet =0, 16te Nuot =0, ondte cuvet =1 1 covet =-1.
Opmg 10 PETPO TG TaydTNTaG () = Awcvvet eivatl ico pe [Aw|-|cuvaot|

Kot yivetan uéytoto 0tov cuvvat =11, dnhadn otav a(t) =0.

1.4 EGPAPMOTI'EX TQN ITAPAT QI'QN

A" OMAAAX

Loi) f()=2x-2=2(x-1) X | ) -
f'X)=0<2(x-1)=0< x=1 f'(x) - 0o +
f'(x)>0=2x-)>0x>1 [ fK pOivovoa | onEovsa

Apa v X = 1 1 cuvaptnon napovoldlel ehdyreto ico pe f(1) = -1.

i) f'(x)=-6x X —0 0 +00
f'(X)=0< —6x=0< x=0 f'(x) + 0 -
f'(X)>0< -6x>0< x<0 f(x) avEovoa | oBivovoa

Apa yio. X = 0 1 ouvaptnon mapovotdlel péyoto ico pe f(0) = 6.



iii) f'(x)=2x-2

f'(X)=02x-1)=0< x=1

f'X) >0 2(x-1)>0 x>1

23

X

—0 1 +00

£'(x)

- 0 +

f(X)

@bivovca | avéovoa

Apa yuo X = 1 1 cuvaptnon mapovoidlel ehdyreto ico pe f(1) = 3.

2. i) f/(x)=3x2-12x

f'(X) =03 -12x=0=3x(x-4)=0=x=0 1 x=4
f'(X) >0 3x(x-4)>0< x<0f x>4

X —0 0 4 +00
f/(x) + - +
f(x) avéovoa pbivovoa av&ovoa

Apa yio X = 0 1 ovvaptnon mapovcldletl TomKO péyieto ico pe f(0) =5
Ko yio X = 4 mopovotdlel Tomké ehayioto ico pe f(4) = - 27.

i) f'(x)=-3x*+3

f'0=0<30¢-1)=0ex=—1 1 X=1
f'X) >0 3x+D)(Xx-D>0 X+ D(xX-) <0< -1<x<1

X —00 -1 1 +00
f'(x) 0 + 0o -
f(x) obivovoa | avéovoa | @Bivovoa

Apa ywo X = =1 1 ovvéptnon Tapovcidlel TOMKO EAAYLGTO ic0 pE
f (-1) = -1 xa1 y10 X = 1 Tapovordlel Tomko péyreto ico pe f (1) = 3.

3. 1) f'(x)=6x" IMopatpodue 6t yia X = 0 givon f'(0) =0, oAAG f'(X) =0 Y10
X < 0 oy X > 0. Enopévag (BA. oxdho ogh. 40) n f givan yvneing
a0&ovoa Kol apa dev £xel aKpOTUTA.

ii) f'(x)=-3x% Mapatnpodue 6t f'(0)=0, cAAd f'(X) <0 yio X < 0 ko1 1o
X > 0. Emopévag n f eivan yyneimg @Bivovea kot dpa dev £yl axpotoTa.
iil) f'(x)=3x"—6x+3(x* —2x+1) = 3(x —1)2. Hapatnpodpue 61t f'(1)=0, arrd
f'(x) >0y X < 1 ko yia X > 1. Enopévag n f eivar yyeiong avéovea kot
apo. dev £yl aKPOTATA.
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iv) f'(x)=-3x>+6x-5. H Swkpivovco. TOL TPLOVOHOL OVTOD  Efvan
A=36-4-(-3)(-5) =-24<0. Emopévarg f'(x)<0 yio kGbs xeR. Apa n f
glvat yynoiomg @Oivovsa oo R kot dev £xet akpotato.

4. 'Eoto X kot Y ot dvo opfpol pe X + y = 40. T to ywwopevd toug €xov-
pe  xy=x(40—-x)=40x-x>. Zntéue TO pEYIGTO TNG  GLVAPTNONG
E(x) =40x—x*. 'Eyovpue E’(x)=40-2x. Emouévog E'(X)=0< x=20 kot
E'(X)>0< 40-2x>0< 2x <40 < x< 20.

A!)a N ouvvéptnon , n(xpm’)ma(;m " — 20 -
péyoto v X = 20. Otov opmg X -
= 20, tote Ko Yy = 20. Aqhadi to | E X * -
ywopevo yivetar péyioto otav X E(x) avEovoa obivovoa
=y =20, kot etvon {co pe 20-20 =
400.

5. 'Eocto X kot Yy ot duotdoelg tov opboywviov. Tote xy = 100 pe X > 0

100

kot y > 0. H mepipetpog tov opBoymviov avtol eivon 2X+2y =2X+ 2~7.

Znthpe 10 €ldyoto ™G ovvdptnong L(x)= 2x+@, X > 0. Exoope
X
L'(x)=2 —%. Enopévog L'(x) =0 < x =10 kot

L’(x)>0<:>2—£20>0@2x2 > 200 < x* >100 < x > 10, agpod X > 0.
X

Apa yio X = 10 m ovvdpmon

nmapovotdlel ehdyioto. Otav dpmg X 0 10 +00
100 ,

X = 10, tote Kat y=E:10. L'(x) - 0 +

Anladn to opboydvio pe L(x) pbivovoa | avovoa

pkpotepn mepipetpo givar ovtd
mov £xet iogg dootdoeig X =y =10 m.

6. 'Eotw X N mhevpd g Pdong kot Y to vyog tov. ‘Eyovpe x*y =32. EAdyioto
VAKO KOTaoKeLNG ypetaletat ekeivo To KOoLTi TOL €xel TNV EAGYIOTN EMPE-

vew. H emedvela tov kovtiov givan ion pe

x2+4xy=x2+4x~¥:xz+%.
X

ZNtape emouévag To EMEIeTo TS cuvapTnong E(X) = X% + % , Xx>0.

‘Exovpe E’(x)=2x—% . Emopévoc E'(X)=0< x=4,
X
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eV E’(x)>0©2x—§>0©2x3>128©x3>64<:>x>4,
X

Apa yia Xx=4 m ocvvdpmon
mapovctaletl ehdyioto. Otav dpmg X 0 4 1o
2 E' -
X =4, 118 Y= i—z 2. Ahadi o *) o
E(X) @Oivovoa | av&ovoa

Kovti Tov ypeldletar To eAdyIoTO
duvatd viko givar ekeivo Tov Exel mhevpad Bdong 4 dm kor vVyog 2 dm.

. 'Eoto X n mhevpd g Béong Tov kot Y to Hyog Tov. Tote &yovue x> + 4xy =12,

. ., 12-x* 1
O 6yKkog Tov KoVTIOD Elvar X* -y =X’ - 4xX = Zx(12 —x%).

ZNTALE EMOUEVMS TO HEYIOTO TNG GLVAPTNONG

1 1
V() ==x(12-x)=3x-=x>  x>0.
00 =7 ) 2
"Exovpe V'(x) =3—%x2. Enopévog V/(x)=0< x=2 apod X> 0,

EVO V'(X)>0<:>3—%X2>0<:>12—3X2>0<:>4>X2C>0<X<2-

Apa 0 PEYIGTOC SUVTHS HYKOG TOV X 0 2 +o0
KoLTIoY glvat {00g e E'(x) + 0 -

1
V(2)=6- i 8=6-2=4dm". V(x) avéovca | odivovca

. 'Eotow M(x, 2x-3) éva onueio g gvbelac. Tote n andotoon tov M and
mv oapyn O(0, 0) eivor /x> +(2x—3)>. ZnThpe ™V €AAIOTN T NG
ouvaptnong avtis. Apkel va Bpodpe v eidytot Twn TS cvvapTnomng
f(X)= x> +(2x—3)*. Eyovpe f'(x)=2x+2(2x-3)-2=10x~-12,

Enopévag f'(x):0<:>x:g,swb f'(x)>0©x>g.

Aniad M ouvvaptnon  Eyxel 6
, , 6 X —0 - +00
EAAYIOTN TN Yo ng’ Ko 5
apo. T0 TANGIEGTEPO ONUELD TNG £1(x) _ 0 +
gvbeiog oV apyn tov afovov
6 -3 f (%) @Bivovoa | avéovoa,

{ M| ——|.
gtvat 1o (5 5]



26

A cC
9. Eyovpe v gdyyiotn taydTnTo 0TaV 1) T0GOTNTO . + r glvau eldyyiotn. Apket

eMopEVAC va. fpodpe To eAdytoTo g cuvaptnong f(4) = % + % ,4>0.
"Exovpe

fy =2 ka fr) =2
Eniong c 4 4

1 ¢ 2c

f'(ﬂ)=0c>*—?=0<:>/12=C2<:>/1=C, apov ¢ > 0 kat f"(c):—S:%>0.
c ¢ ¢

Apa yio 4 = ¢ 1 ovvaptnon f tapovcialel edyioTto Tov onuaivel OTL Y0 A = C
1 TayOTNTO v Eivol EAGYIOTT.

10. Av X gtvan o évag apBudc, Tote o drrog Ba givar 10 — X kot To dBpoiopa TV
TETPAYOVOV TOVG Ba glvar
X2+ (10— x)°.
Zntépe Aoumdv 10 EAMIYIOTO TNG GLVAPTIONG
f(x)=x*+(10-x)*, 0<x<10.
"Eyxovpue f'(x) =2x+2(10 = x)(=1) =2x — 20 + 2X.
Emopévac f'(x)=4x-20 xon f"(x)=4>0.
"Eyxovpue f'(X)=0=4x-20=0<x=35.
Apa yo X = 5 1 ovvapmnon mopovstdlel erdyioto. Otav dpuwg X = 5, 101€

0 GAlog apBudg etvar 10 — x = 5. Apa ot {ntovuevor apiBpoi eivar icot ko
Ka0évog givan icog pe S.

B OMAAAX

1. Emedn p kot g otabepéc, 10 v givar cuvaptnomn tov 7, dMAadn
v(r)=100p(1+Inr)—-100gr, > 0.
"Exovpe V'(r)=100p - 1 100g
r
V() =0 100p-2-100g =0 <5 r= P
r q

Eniong woydetl v"(r) = —IOOpi2 <0, Y k4Pe r >0, agov P >0,
r

Apa, 0tav r = P oo €xeL T PEYIOTN TN TOV.
q
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2. 'Eyovpue v(x) = kX’ ln(ij =xx*(In1-1nx) = —xx*Inx, X > 0.
X

Enopévog V' (X) = (-xx*Inx) = —K(len X+ X2 Ej =—k(2xIn X+ X)

X
1
7

Opomg v"(x) =-x(2xInx+x)' = —K(zlnx +2X- 1 + lj =-x(2Inx + 3), omoTE
X

1
Ko u’(x)=0<:>—rc(2xlnx+x):0<:>2x1nx+x=0<:>1nx=—5<:>x:

1
V" —= |=—x(-1+3)=-2x<0, apod x> 0.
(o)t ¢

1
Apa yio X=—+
AN ~

. Av X givol To UMKog TG TAELPAS TV TETPAYDOVMV IOV Bal arokomovV, TOTE 0
oykog V(X) tov doyeiov Ba givar

TO v YiveTol HEYLOTO.

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

dnAady V'(x) = (60 — 2x)(60 — 6x)

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

MAadn V"(x) = 24x — 480,

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

Apa 1o doyeio e To peyarhtepo Oyko givat ekeivo yio to omoio X = 10, omoTe
N Tevpd g Paong Tov doxeiov givar 60 — 2 - 10 = 40 em kot to Vyog 10
cm.

. AvXTtomAdtog Koty To piKog tov ophoymviov, tdte To {nrovpevo KOGTOG Elvat

K =(2x+2Y)-9+6x.0Opwg xy =16000,0ond1e y = K01 TO KOGTOG YIvETOL

K(x)=6x+18(x+ 16'00()], x> 0.
X

"Exovpe K'(x)=6+18(1—@}6“80—16.000{2)
X
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Kot K"(x) =18(32.000-x7°) > 0.

Eivan K'(x) = 0<:>6+18(1—Mj 0
X

0

o1+ 3[ 16. OOOJ

48.000

4 =0

12.000
2

< 1- =0

< x%=12.000
< x> =400-30
& x=2030 =109,5.

Enedfy K"(x)> 0, IpokOnTeL 6Tt Y10, X = 20+/30 £x0vpE T EAGYIOTO KOGTOC.

Anladn ot dractdoelg Tov opBoywviov [E TO EAAYIOTO KOGTOG TEPIPPOENS
Ko YOpiopaToc ivar X = 204/30 2109,5 Kot y = % =~ 146m

Av X ko Y glvar ot mAevpéc Tov opBoymviov, tote

0 guPadov tov eivar E=x-y. Opwg amd to

IMuBayopeto Osdpnua xovpe x> + y? = 4p?, ondte

y=44p% —X2.
Enopévamg to eppaddov tov opboywviov ekppaletat
MG GLVAPTION TOV X [LE TOV TVUTO:

E(X) = X4/4p> = X%, 0< X< 2p.

"Exovpe E'(x):(x-\/4p2 —xz) = J4p? - X +x~¥(—2x)
24J4p* —X°
_ 4p2_x2_ XZ :4p2—X2—X2'
\/4p2—X2 \/4p2—XZ
2 _ny2
Emopévac E'(x)= A4p — 2

,4p2—X2.
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"Exovpe E'(X)=0 4p>—2x* =0 < X2 =2p% < x= p2 (apob X > 0)
E'(X)>0 4p2 —2x >0 X2 < 2p% < x < pa/2 (0pod X > 0).

X | 0 pﬁ 2p

E’(x)| + 0 -

Emopévog y1o X = pv/2 10 opBoydvio xel To péyloto spufodov. Otav opog

x = pN2, Tote KO Y = \J4p* —2p° = p/2.
Apa, omd 0la 0. 0pHOYDOVID TOL UTOPOLV VO EYYPUPOVV GE Evav KOKAO
OKTIVOG p, TO TETPAYOVO £YEL TO PEYOADTEPO dVVATO EPPASOV.

. Av X givor to pnKog tov kdkAov, 10tE A — X
glvon M TEPIPETPOG TOV TETPAYDVOL. AV p givol

. , , . . X .
1 aKTiva ToL KOKAOL pe WAKOG X, TOTE 27tp = X, OOTE p = o Kot o guPodo
T

2 2

= :— . Emedn 1o tetpdywvo Ba éyel mepipetpo 1 — X,

o0 Qo eivan 7p° = 71—
Ar T

, , - , A-xY ,
1 mhevpd Tov Ba ivar a = % Kot o PPadov Tov [TXJ . Emopévag to
aBpoicpa TV dVo gpPadmv givar

2 _ 2
E(x)=X—+(u] L0<X<A.
4 4

"Exovpe E'(x)= N Z[DJ . (—lj, dnhodn
4r 4 4

E'(x)=i-x—ﬂ Kat E”(x)=i+}>0.
2r 8 2r 8

"Exovpe E'(x):0©%~x—%=0<:>4x—7r(i—x):0
T

O X AT+ X =0 (44 T)X = Ar > X =2
4+

Emopévag 6tov x = Ar &yovpe 10 gEMdyioto epPadov. Otav Opme X = s
4+ d+rm

T6TE M SIUETPOG TOL KOKAOV glvat § =2p = 2 A

. = Kol 1 TALLPAL
2r 4+ 4+=m n P

TOV TETPAYDOVOV EIvar ETioNG
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A—X l/l— Ar _l A+ —An A
4+7) 4 447 A+

7. 'Eyovue y'(t):i(—zqe"“‘ +1<ze"“‘) at

2 1

y'(t) = (che‘”1t — ke )

KK

Enopévac: Y =0 K™ =re™ 1)

P & — e("z”fl)l

K

& (K, —k)t=In [’(2]

K

St= ! ~ln(’(2].
K,—K K

K, , » ) ,
-ln{’:} , IOY0EL K,8 " = ke ™%, omdTE
1

o t, =

K~ K
A _ o
y”(to) = (Klze o —K, Ke wn)
2 K

—Kity
_Arxe ™

KK

(r — 1) =—Axe ™" <.

Apa yuoo t= -ln(’czj T0 @apuako mapovolalel Tn peyaAdTEPN
K

K, —K .

2 1

GULYKEVIP®OOT) GTO aifLo ToV acheVoVG.

8. 1) I' va dravdoet to dynua v amoctaon Tov 1000 km pe taydtta v km/h,

. . 1000 , , e ,
yPEWGLETOL YPOVO —— DPEG, KOl 0pOV G KAOE PO KOTAVOADVEL
19

6+0,0010° Altpa, ypetdletor cuvolkd K (v)=(6+0,0001-0°%)- 1000
1%

Altpa kadopo.
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il) Exoope  K(v)= 6000 +0,1-0% Emopévaog K'(v)=0,2v- 60?0 Ko
1 19
12000
U3
v=3l. Apa yw v=3lkm &povpe TNV OKOVOUIKOTEPT KOTOVIA®ON

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

Kowoipmv, 1 omoia eivat ion pe K(31) =300 Aitpo.
, . . . . , 1000
Agv givan epappooin, 3101t To oxnpa Ba yperaleral nepinov TR =32

mpeg, dMAadn TOAD peydio xpovo.

9. 'Exovpe R +R,=450. T'o v oAucf} avtictaon R tov R, xoi R, 6tav

ovvdebov v mapalAnim Eyovpe

i+i:£®Rl+R2:£®R: R1R2 .
R R, R RR, R R +R,
. 450-R)) 1 . , ,
Enopéve R:L: -——RZ. Qote oMkn  avtiotaon ©
Hevg 450 R, 450R1 n mn n g
ovvdptnon g R, eivar
1
R(R)=R ——R?
(R)=R— =R,
"Exovpe R’(R)—l—iR Kot R”(R)——i<0
HOPH Yo os Yoo22s
"Exovpe R'(&):Oel—%Rl:OQRlzzzs.

Ortav 6pwg R, =225, 10t ko R, =450-225=225. Apa. yuo vo. £XOVUE T
LEYIoTN OMKN avtioTaon mpEnel oL dVO OVTIGTACELS Vo, gival ioeg, dnAodn
npénel R =R,=225Q.

10. Av I kou @ givon ot Béoelg tov dvo
mholov votepo amd t dpeg TOTE
Ol =20-40t kou O® =20t, omodTE
1@ = /(20 — 40t)* + (20t)° . H ehdyyiotn
amoctacn Ba mapovolaotel dTOV
10 vIOpo (20 —40t)° +(20t)* yivet
eMdyloto. Bepodpe T cuvapTNoN
f(t) = (20— 40t)* + (20t)%, t > 0.
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"Eyovpe f'(t) = 2(20 — 40t)(—40) + 2 - 20t - 20
=—1600 + 3200t + 800t,
Snhady f'(t) = 4000t —1600 kot f"(t)=4000> 0.
"Exovpe F(t) = 0 <> 4000t —1600 = 0 > t =000 _2 _ 4.
4000 5

Emopévacg og ypdvo t= gh (24 \emtd)  amdcTOoT TV dVO TAOIWY Ba etvat

gMbyotn Ko ion pe

2 2
1@:\/{20—40?) +[20§j =/4* + 8 =/30.

Ene1dn /80 <~/100 =10 cvumepaivovpe 4Tt ot GvBpmmot Tmv dHo Thoiov 0a

£YOVV KATOWH GTIYNY] OTTIKI| EMAPY.

I'ENIKEX AXKHXEIX

1.

f1,20)-f(1) 1L,21-v1 _1,1-1_ 0,1

1) 'Eyovpue: uéonmokvotnta = = 0,476

) Exovus: uéon N 1,21-1 0,21 0,21 0,21

i) Tpappcn mokvomto p:}]im()%_ﬁ: £'(1).

Opawg f'(X)Z(\/;), N . Emopévac f’(l)=i=1=0,5.Apap =0,5.
2Jx 21 2

"Exovpe C'(x) =3x* —6vx, C"(X) = 6x - 6v. Enopévmg
C'(X)=0=3x°-6rx=0<3X=6v < X=2v Kol
C'"(2v)=12v—-6v =6v >0.
Apa yio X = 2v povddeg 1o k66ToC Yivetan eAdyIGTO.
To képdog and v mapaymyn 2v povadwv gival ico pe P(v)=2v-(16-v),
diadn P(v)=32v—-2v2. 'Eyovue P'(v)=32-4v xou P"(v)=-4<0. Eivan
PVv)=0=32-4v=0<v=_8.
Apa, 0tov Topdyovtal uepnoing X = 2-8 = 16 povadeg omd v = 8 gpydrec

€YOVLLE TO EAAYIOTO KOGTOG KOl TO LEYIOTO KEPDOG,.
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3. O ovvigkeotg debhBuvong g KaumvAng g cvvaptnong f oe éva onueio
mg (X, f(x)) elvon
A=T1(X)=(x*+3x* =2x—1) =3x* + 6x - 2.

Avolntovpe Tic TIHEC TOL X Y100 TIg omoieg M cuvdptnon A(X) =3x" +6x -2
&xel ehdyoto. Exovpe

A'(X)=6x+6 ko A"(X)=6>0.
Enopévag

AX)=06x+6=0< x=-1.
Apa yw X = —1 m cvvaptnon £€xet tov gAdyloto cuvterest dtevbuvong.
Opowg yo x = -1 givon

f(=1)= (=1 +3(=1)> —2(-1)~1=—1+3+2-1=3.

Apa 10 {nrovpevo onpeio etvon to (-1, 3).

4. Av 1 givon o ovvteleotig devBuvong
mg &, 10te M &flowon g elva
y=AX+k.

Enedn to onueio A(a, f) oavniket
oV ¢ é&ovue f=1-a+k, ondte
k = f - Aa. Enopévag 1 e&iocwon g
evytvetan y=Ax+ - Aa.

lNa x=0, ¢éovpe y=p-21a,

Miadn =L -Aa karya y=0, éyovpe 0=AXx+ f—Ala, omote X = ﬂa/l—ﬁ
Miadn p=a- g Emopévag

p+q:a—§+ﬂ—la:(a+ﬁ)—(a/1+§]'

Bewpovpe T cLVAPTNON

f(ﬂ):(a+ﬂ)—(aﬂ+§j
KoL EYOVE
B

f'(i)=—[a—?j:%—a Kot f"(ﬂ):—zﬂ%-
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Eivon f'(l)ZOQ%—a:W:wiz:g, omoTE /1:_\/\/? apov A<0. Tw
3
B , Ja , ~JB
=—= ¢ovue f"A)=28—=| >0. Enopévm o A=—
NP XOLWL [\/E pevag v o n

oLVAPTNON TapoLoldlet eEldyloto ico e

f(ﬂ_mﬁ){ 7

Va f]

:(a+p)+(\/@+\/@):a+ﬂ+2\/ﬁz(\/3+\/§)z-

5. Av 0 n d1dpetpog Kot v To HYog Tov KLAIVOpo Ba Exovpe

0+ v=20xo

2 2
v :ﬂ(ﬁJ w2 (20-8) =55 -5,
2 4 4

Apa. V(8) = 5757 —%53, 0 <8< 20.

"Eyovpe V'(5) :107;5—3%52 Ko V'(8) = 1072'—3772-5

V'(5)=0c>107r5—37ﬂ5 —0<:>105—%—0<:>406 382 =

@(40—35)6:0@6:?.

o §—ﬂ givan V" 40 =107 —3—” ﬂ=—10ﬂ<0.
3 3 2 3

Apayoo= 4—; Koo =20-— 4—:;) = 2—30 , £YOLLE TO PLEYIOTO GYKO TOL KLALVOPOL.

6. To k6oTOg Bal eivan eAdyioTo OTAV 1 EMPAVELR TOL doYEIOV
Ba eivar eAdytomn. Av p kot v gival 1 aKTiva Kot T VYOG
TOV KVAWVOPIKOD doyelov cg cm, TOTE 1 OAIKN TOV EMPA-
vewa etvon fon pe E = 27p% + 27p - 0.

Opag V = zp” -0 =1000, ondte v = 1002
p
1000
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Oa Bpode ETOUEVOC TO EAAYIOTO TNG GVVAPTNONG

E(p) =27 +2220 p>0.
"Exovpe P

2000

3

>0.

2
E'(p)=4np - 0(20 Ko E"(p)=4r+
P

Emopévag

E’(p):0c>47rp—2000—0c>7rp3:500c>p3:@,
P T

—=
. 500
onotE p=3>—.
T

Apayw p= 3/@ €yovpe TV gAdyLOTN EMPAveLa Tov doygiov. Otav
V2

500 , 1000 1000 500
p=3—,10T€ L= 2:72/3:237:2’0_
E L

T

Apa 10 K66TOG eAayIoTOTOEITOL OTAV 1) OKTiVA TOL doyeiov givar

p= 3/ﬂ = 5,42 Kot TO VYOG TOV SMAAGLO o TNV oKTiva, SnAadn ico pe
T

duapletpo g Pdong.

. O 6yKog Tov K@VIKOV TOTNPLov etval %ﬂpz v OmoL p
glvan n axtiva g Paong Tov Kot v to Hyog Tov. Oumg
v* + p? = R% Enopévmg o 0YKoG TOL ToTnpiov eivat
V(v) :Eﬂ'(Rz -v¥)-v =17rR2 '0—171'1)3 ,0>0.

3 3 3

"Eyxovpe
V'(v) = %HRZ —v? ko1 V'(v) =270 <0.
Eivon

V,(U)=O<:>%7TR2 —m? =0 7R? =370°

3

<:>3UZ:R2<:>UZ:1R2<:>U:R—.
3 3



36

Apa yur v= R? £YOVUE TN UEYLOTN YOPNTIKOTNTA TOL Efvan iom pe

2
V[Rx/gJ:;ﬂ(Rz_;szRﬁl 2R RVB2mp

=—7 =
3 3 3 3 27

3
8. o) 'Eyxovue c(x) = C(X)
, C'(x)-x—-C(x
0 = S0 X=C00
X
Aod 6pmg To PESO KOGTOG €ivat eldyloTo Ba Exovpie:

« C(X)= 0 XC'(X) = C(X) = 0 & C'(X) = C(X)

B) 1) Exyovpe C(x)= ﬁxz +2X+2600 KOl ETOUEVAOS TO HEGO KOGTOG £lvan

CoO__1 X+2+ 2600 KoL T0 0pLoKod k6oTog C'(X) = ix +2.'E1ot
X 1000 X 500
£€YOVUE TOV EMOUEVO TIVOIKOL
ApOpog povadwv Kéotog Méco kdoT0g Opiakod KOGTOG
C(x
X C(x) c(X)= Q C'(x)
1000 5.600 5,6 4
2000 10.600 5,3 6
3000 17.600 5,87 8
ii) Ipémer c'(x)= C(X), dniadn L X+2= 1 X+2+ @, ondte
500 1000 X
1 2600

—X=——" 1 X’ = . 5 =
1000 N X 2600-1000 kot Gpa X =1612.

To Ot 10 emimedo oNTO moPUY®YNG OiveEL TPAYUOTL TO EAG(IOTO HECO
KOGTOG TPOKVTTEL A0 TO YEYOVOG OTL EXOVIE

x-C'(x)-C(x) _C'(x) C(x)

2 T x
1 2 1 2 2600

=t 2
500 x 1000 x X

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

H oavtictoyn eldyotn tiunq tov pécov kéotovg Yoo X = 1612 glvon

c(x)=

>0.

c(1612) = —— 161242+ 2% _5 55
1000 1612
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9. a) Eyovpue P(x) =R(x)-C(x)
P'(xX)=R'(x)-C'(x).
Av P(X) péyioto, tote P'(X) = 0 ko emopévog R'(X) — C'(x) = 0.
Apa R'(x) = C'(x).

B) Tlpémet R'(X)=C'(x)
(X(50-0,01x)) = (3800 + 5% —0,001x%)’
50-0,02x =5-0,002x
45=0,018x

45
0,018

X=

= 2500,

To 6t 10 eminedo avtd mMapaywyng divel mpaypatt T0 LEYIGTO KEPOOC,

TPOKVTTEL A0 TO YEYOVOG OTL xovpe P(X) = R(X) —C(X)

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

P'(x)=45-0,018x ka1 P"(x)=-0,018<0.

10.1) "Exovpe A’ =/d + x> , 0mOTE O OMOUTOVUEVOG YPOVOG GTOV apa. Efvol
’d 2 2
17+x' Eniong BI' =/d? +(d — x)?, omdte 0 amartovpevos xpodvog 6To
b
a2 +(d-x)?

vepo glvol ~———— .
U,

Emopévac o ypdvog mov ypetdletol to emg yio. ) dadpoun AI'B gival

X +d? . J(d —x)? +d?

Y )

t(x) =

i) Eyxovpe t'(x) = 1

I VN B
v 24X +d; Uy 2,(d = x)* +d?

22(d =x)(=1)
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1 X _1 d—x

U e rd? O, Jd-x)rd?
1 2

iii)  To eAdyioto TOV YPOVOL TO EYovpe OTav ¢'(X) = 0.

X 1 d—x

o e +d’ v Jd-x)+d

Enopévac,
1 1

—-Mpa =—-npp
Ul UZ

nua _ v
nws v,



KE®AAAIO 2

2.1 BAXIKEX ENNOIEX

1. Howtéc: y, 6, ot, {
IMocotkég - draxprtec: B, 1, 6, 1
[Tocotikéc - cvveyeic: a, €
2. a) MioBog (mocotikn), nhikia (Stokptry), @OA0 (TooTiKy), tkavoroinon and
™ SovAgld (TO0TIKTY), KTA.
B) Bdapog (mocotikn), motdtra (o1oTikn), KTA.
v) Xpdvog mapakorovdnong miedpacng (TocoTikn), 6Tabpdg Tpotipunong
(molotkn) KTA.
d) Xpdvog ovppetoxns (TOcOTIKN-GUVENNS), ApBLOg TOVTIOV (TOCOTIKY-
dwakpitn), KTA.

3. (¢). [Ipémet 10 deiypo va givar avTimpoo®meELTIKO TOV TANBLopov. Emopié-
vog Tpénet va mépovpe dropo (tTov 600 POUA®V Kot SpOpOV NAKIOV)
amd S1a¢popec mePLOoYEG TOV TANBVOHOD Yo TOV OTOI0 AVOUPEPOLOCTE.

4. a) Me 10 6Y£010 V16 Bar EYoviEe VITEPEKTIUNGN TOL APLBLOV TOV AVOPOV.

B) MBavov va €xovv Tig id1eg mOMTIKEG TTEMOONGELG.
v) Oa £YOVLLE VIEPEKTIHNOT TOV ELGOSTLOTOG.
8) Néot dev givon povo ot padntéc Avkeiov. EAAGSa dev etvar pdvo  Attikn.

€) Ot Adyot amovsiog TV LobNTdV S10pEPOVY KATH T SLAPKELN TOL ETOVG.
To NoéuPpto pmopei vo amovcialovy Adym Kpvorloynuatog, 1o Mdato
AOY® ovppetoyng o eEeTdoelc.

2.2 ITAPOYXIAXH XTATIETIKQN AEAOMENQN

A" OMAAAX

1. o) Iopiotdvovpe pe Xt Boboroyic tav eortnTdv. O TIVOKIS KATAVOUNG TV
GLYVOTHTOV KO TOV GYETIKAOV GLYVOTHTOV TNG petafintg X ivat o e€ng:
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BaOpoioyia A , Xoyvor. ZX‘O",HKﬁ Aep(,)wt' Abp. Zyet.
X. l(l)uO’YT] V. GLVYVOTNTA GLYVOTNTA EDXV.
i i £% N, F%
1 1T 3 6 3 6
2 Il 2 4 5 10
3 a 5 10 10 20
4 1] 3 6 13 26
5 M 7 14 20 40
6 M 9 18 29 58
7 Wl 7 14 36 72
8 ] 7 14 43 86
9 M 5 10 48 9
10 I 2 4 50 100
20volo — 50 100 —_ —_

B) 1) Amd tov Topamdvm mTivake TopatnpovpEe 0Tt amd Tovg S0 portntég 13
&xovv Babpod katm omdtn don. ApayiaX < 4To0vTicTol0mococTdEVIL

13/50 = 0,26 = 26% (BA. tedevtaia othin F%).
ii) ['a X 29 1o avtictoyo mocootd givar (5 + 2)/50 = 7/50 = 0,14 = 14%.
Ioodbvapo omd v tedevtaio otAn o T0600To givar 100% — 86% = 14%.

iii)) Opoimg, yoo 7<X <9 éyovpe tovg Qortntég pe Pabud 7,8 1 9.
YVVENMOG TO AVTIGTOLYO TOGOOTO Eivat
(7+ 7+ 5)/50=19/50=0,38 = 38%.
Icodvvapa omd tnv tehevtaion OTYA TO TOCOGTO OVTO  Elvat
96% — 58% = 38%.

2.
DY)ro < 5Ba0p o}»oym> 5 2Hvolo
A 11 18 29
K 9 12 21
Z0volo 20 30 50

3. o) Awipode TIg GVYVOTNTEG TV “KEAMMV” TOL TivaKo TG Goknong 2 |e o
GLVOALKO aptBpd portnT®dv v = 50.

B BaOpoioyia :
Dvho =5 >5 2Hvolo
A 11/50 =22% 36% 58%
K 18% 24% 42%
20ovolo 40% 60% 100%

Anadn 1o 22% Tev gortnTdV ivar ayopla pe Babud <5, KTA.
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B) Atoipodpe TIg GLYVOTNTEG TOV “KEAMMV” KABE YPUUUNG LE TO OVTIGTOLXO

oOVOAO TNG YPOUUNG.
! BaOpoloyia )
Dvho <5 = 2ovoro
A 11/29 =37,93% 62,07% 100%
K 42,86% 57,14% 100%
2hvoro — — —

Aniadn to 37,93% tov ayoprdv £xovv Babud <5, KTA.

v) Atpovpe Tig GLYVOTNTEG TOV “KEMM®V” kdbe GTHANG pe To avtioToryo

obVOAO TNG GTAANG.
BaOpoioyia
®vho <5 =5 >Hvolro
A 11/20 = 55% 60% —
K 45% 40% —
XHvoro 100% 100% —

Anadn 1o 55% tev portnTtdv pe fabpo <5 eivor ayopia, KTA.

4. Tlopiotdvoupe pe X T1c NUEPES OMOVGIAG:

o) Eivar X >1.Apaéyoope8+5+4+5+8+0+5+2+1=38¢pydrec, bnradnto
38/50 = 0,76 = 76% TV gpyatdv 0mOLGIOCAV TOVAGYIGTOV (Lo NUEPO.
Ioodvvapa avtd pmopet va Bpebel av and toug 50 epydreg aparpécovpe
Tovg 12 ov dgv amovciocay ToTé amd TV EPYacio TOVG.

B) Eivau X> 5. Apa éyovpe 0+ 5 +2 + 1 =8 gpydreg, oniadn 8/50=0,16 = 16%.

v) Eivor 3 < X <5. Apa épovpe 4 + 5+ 8 =17 gpyditeg, 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%.

€) Etvar X' = 5. Apa &yovpe 8 epydreg, onAadn 8/50 = 0,16 = 16%.

5. AxolovBolpe, yio Tapddetypa, To mopaKaTo PrpoTo:

1% 4 fi% 25
@) v="2-_"_-20 8) fi=20= 220,25
f, 0,20 100 100
B) Ny=N,-v,=6-4=2=y,

y) f,=F,—F,=0,60—0,30=0,30.

€) v=v—-N,=20-19=1
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Emopévac o mivakag cuyvotntov etvat:

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
Tvoho 20 1,00 — — 100 —

6. Av epyaotobie OTMG GTOV TIVOKA 5 £XOVLLE TOV TIVOKO GUYVOTHT®OV TOV Pab-
LoV 6To Mabnuatikd yio o ayopla Kot 1o Kopitoo.:

BoOpéc ota Ayépra Kopitow

MoeOnpotikd, X, | Awahoyi v, Aoy Vk
10 [ 1 0

11 | 1 0

12 | 1 If 3

13 | 1 | 1

14 Il 2 If 3

15 [ 2 M 6

16 ll 3 l 3

17 i 3 | 1

18 Il 2 | 1

19 Il 2 If 3

20 0 | 1
ZHvoro — 18 — 22

Enopévmg to avtiotoyo didypoppo cuyvotitaov ivat:



7. Koartaokevalovpe TpdTe TOV TiVOKO CLYVOTHTOV:

Mopcmo v £%
GUYKPOTNG, X, i i

Metallica 5 27,8
Iron Maiden 3 16,7
Scorpions 4 22,2
Oasis 1 5,5
Rolling Stones 2 11,1
Alo 3 16,7
>Hvoro 18 100,0
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8. Av v = 450 to m\i0og tov pabntov, v, i = 1,2,3,4 ot cvyvomreg, f, ot
OXETIKEG ouyvoTnTEG Ko o, | = 1,2,3,4 to 100 TOL KUKAKOD Storyplipt-
patog oo T téooeplg kartnyopieg Apiota, Alav Korog, Koidg xon
Yxeddv Koldg, aviotoiywg, Oa €yovpe v, =f,-v=0,30-450=135 Kot

v 1447450
3607
“Ap1oTa”, YPNCYLOTOLDVTOG KOl TO YEYOVOG OTL v, = 2V,
v, +135+180+v, =450 < v, +135+180 + 21, =450
< v, =(450-135-180)/3=45.

V3 =
360°
g X, =

Apa kot v, = 90.’Etot o wivakog cuyvotfitov sivat:

i X, v, f9% a, = 360y,
v
1 Apiota 45 10 36
2 Adav Koiaog 135 30 108
3 Koiag 180 40 144
4 2yed6v Kodag 90 20 72
>Hvoro v=450 100 360

=180. X ovvéyewa Ppickovpe ) cvxvotNTa v, NG
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Ondte T0 OVTIOTOO KUKAIKO SLAypopLplo Kot T0 poPdOypopLlo. OYETIKMDY
GLYVOTNTOV Elvat:

TovAdyiotov AMav kaAdg £xet To 40%, onAadn 180 padnréc.

9. Koatoaokevalovpe TpATO TOV TIVOKO GUYVOTHTOV:

Opdda v, £%
AEK 9 23,1
Adpoa 1 2,6
Olopmoxog 12 30,8
ITAO 15 38,4
TAOK 2 5.1
2OVoAo 39 100,0

2OveEn®S T0 PafOOYPALLLO CYETIKAOV GUYVOTHTMV KOl TO AVIIGTOLO0 KUKAKO
SLAYPOULO CYETIKOV GLYVOTHTOV givo:

10. Epyalépoaocte 6nmg oto mopdadetypa oto oynua 1(y):
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11. Ta ypovoypdappato Tmv 600 AOYU®MIDV VOGHV divoVTal TOPaKAT®:

"Epnng Lootp: Exovpe avodikn tdon péxpt to 1995 kot petd ehagpd mtdon.
Hrotitda A : 'Exovpe kaBodwr téon péypt to 1993, onuoviikn avénon ta
€t 1994 ko 1995 ko petd ntdon ota enineda tov 1992-93.

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

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

B) Ta daryplupoto GYETIKOV Kot ABPOICTIKMV CYETIKOV GUYVOTNTOV givat:
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v) @éhovpe emidoon peyaAdtepn i ion Tov 8, X >8. Apa 1 oo Bo wapet
6+ 5 =11 dropa, dniadn 10 22% TV VTOYNPI®V.

8) A@od 1 oxoAr| Ba Tapetl To 36% TV vIToyNPinY onpaivel 6Tt To 64% TV
voymeiov dev Ba emtheyolv, dNAad 0601 £Y0VV EMIBOCT LIKPOTEPT 1|
o Tov 6. Apa Ba emideyovv dcot Eyovv enidoon peyoldtepn 1 ion tov 7.

13. Ene1d1 otov kataképupo GZove £YOVLE TO TOCOGTO TOV EGOONUATOG AV
LMABEG EVPD, EYOVLLE:
0,
y*:me f%=y*c=10-(20-15)=10-5=50%
c
Apa 10 50% TV O1KOYEVELDV TNG TEPLOYNG EXOVV €O oo 15 Ewg 20
LMASES EVPED.

14. [Ipénet to epPaddv TOL TOAVYDOVOV GYETIKMV cuyvoTHTOV Vo gival 100 (toig
ekat0). Opmc avtd mov Ekave o padntig eivar Tepimov Eva Tpiymvo e Baon
(190 — 150) = 40 a1 vyog 10. Apa Exet epfadov (40 - 10)/2 = 200. Zvvenmg
elye 6ikio o kabnynme.

B OMAAAX

1. Tlapatnpovue 0t
* [ ™ AéoPo vrdpyel TTOTIKA
Téon.
* 10 ™ ®dco vmdpyel mepimov
otobepn katdoTaon.
* [0 ™ Zohapiva veapyet avodt-
K1 Taon.

2. Ot BeParmBévieg Bavotol amd ypron vapkoOTIKGOV Yoo ta €t 1988-98
AVOQOPIKE PE TV NAIKLOKT opdda ivat:

i Hhxkio :
Evog <20 21-30 >31 Zovoro
1983 7 43 7 )
1989 4 51 17 7
1990 2 34 30 66
1991 2 44 33 79
1992 1 47 31 79
1993 4 49 25 78
1994 8 71 67 146
1995 7 90 79 176
1996 14 98 110 222
1997 22 99 101 222
1998 6 33 26 65

*Méypt 8 Ampidiov. [Inyn: OKANA
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3. Ot BePorwbBévreg Bavator amd ypfon vopkoTiKdv Yo ta € 1988-98

OVOQOPIKE LLE TO PVAO EivoL:

) Dvro
Erog TNovaikeg Avdpeg Zhvoro
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 Ampiriov. IInyn: OKANA

4. o) [Topoatnpodpe 6TL 0AoEVa Kot TEPICCOTEPO TO TOGOCTO TMV TTLYLOVYMDYV
yovaukdv Modnpatikdv TAnctalel oM HovTIKE TO avTioTo0 T0G0GTO TOV
avopmdv. Evd dniadn to 1930 o Adyog avdpdv-yuvatkdv Modnuatikdv
Ntov90%mpog 10% 10 1995 0 Adyoc awtdgéyve 55% mpog45%, avtiotolya.

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

v) To m060616 TV TTUYOVYOY YVVoUK®V T0 1974 ftav 20% kot epocoV
avtéc Nrav 173 cvumepaivovpe 6t T0 GHVOAO TOV TTVLYLOVYOV NTOV

(173-100)/20 = 865. Apa ot &vdpeg ftav 692 (tocootd 80%).

d) I'vopilovpe povo ta avTioToL o T0c0oTd, Gpo OV UITOPOVLLE Vo EEPOLLLE TOV
aplOpd VPOV Kol YOVOIK®OV TTov TTpav 1tTtvyio Mabnpotuob to £10¢ avto.

5. Mopammpodue 61t 0 apBUdS TOV
by omd 0-14 etdv peudverol
ONUOVTIKE evdd ov&dvel o aplBudg

TOV NAUKIOUEVOVY (=65 €TdV) Kot
TOV ATOU®V PeTasd 15 kot 64 etdv.
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a) Ddappoaxo A: (12+6+5+3)/150:%zO,l73z17,3%.
. 52
Ddppoxo B: (26+12+8+6)/200=%=0,26=26%.

B)  Emedn n petaPAnm “cvcetolikn mieon” ivar cuveyng 1 opadoroinon
o€ KAAGES TG Lopong [ , ) etvar: 94,5—-99,5 99,5 — 104,5 kT
Emopévog ta moldymva afpoioTikdv GYETIKOV GUXVOTHTOV Y0l TI| GL-
GTOAMKY TEST TOV YOVOIK®V 0V Aapfdvouy ta pdppaka A kot B givat:

I[opatnpovpe OTL 1| GLOTOAIKY TIECT] TOV YUVOIK®V OV TAIPVOLV TO
oapuaxo B givor ev yével peyaddtepn amd 0Tl TGV YOVOIK®OV TOV TOAPVOLV
T0 @dpuako A. I'a mopdadetypo, 10 40% TOV YOVOUKOV TTOL TOiPVOLV TO
QAapLroKo A €yovv GLGTOMKY Ttieon peyaAvtepn tov 119,5 mm Hg, evd 10
010 TOCOGTO YUVAK®OV TOV TaipVOLV TO PApLOKO B €xovv cuctokn mieon
peyordtepn tov 124,5 mm Hg. Me ta dedopéva avtd Opmg dev pmopodpe
va Eépovie av To @dprako B mpokadel v avénom g mieong 1 ot yuvoikeg
pe vymAn mieon maipvovv to eapupoko B.

7. a) Enedn v = 55 ypnoyomowodpe x = 7 ioomiateig kKhdoels. To edpog elvan

R=13,8-1,3=12,5 ovvendc 710 mAATOG TOV KAGCE®V Eglvan

C=B=12—’5=1,786~1,8-
K 7
B) O mivakag cuyvotHT®V gtvo:

K?‘m;“g Awhovh v | fw | N[ F% | x
1,3-3,1 W 14 | 255 | 14 | 255 | 2.2
3,1-4,9 W AHE L1 19 | 345 33 | 60,0 4,0
4,9-6,7 [ 4 7,3 37 | 67,3 5,8
6,7-8,5 Pl 6 10,9 43 | 78,2 7,6
8,5-10,3 1l 4 7,3 47 | 85,5 9,4

10,3-12,1 1l 3 5.4 50 | 90,9 | 11,2

12,1-13,9 il 5 9,1 55 1100,0 | 13,0
20VoAO: 55 | 100,0 | — — —
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2.3 METPA OEXHYX KAI ATAXITIOPAX

A’ OMAAAX

1.

X x+2 x+4 x+6 x+8 x+10.
Enredn n péon tipn toug elvan iom pe 15 éyovpe

x+x+2+x+4+>;+6+x+8+x+10=15<:>6x+30:15(:)x:10
Apa ot apBpol eivar ou: 10, 12, 14, 16, 18, 20.
H dudpecdg tovg gtvain § = 14216 =15.

o) Nat, 6tav kot ot déka, Tipég givan iosg pe 1.

Av X gival o mpdTOg ApTIoC, TOTE 01 {nTovpevol dptiot apBpoi Ha etvar:

B) Oyxt, m péon T givat TAVTO AVAUESO OTN LUKPOTEPT] KoL TN LEYOADTEPT|

TOLPOTIPNOT).
v) Nat, yio topadstypoottipég: 1 11111333 3.
5+16-10+0+27+14-20+34 66

X = 00 _§,25%.
8 8
o) 5o 22055216 18455216 0
10 10
B) 220X _ 208 s x =235 cm.

10
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5.

Av Ttapactioovpe pe X v NAKio TV LobNToOV, TOTE £XOVLLE TO TOPUKAT®
dedopéva:

v,=18,v,=12,v=v, +v =30, X, =158, X=15,4.

- . , , . . o VX, HVeX
Av X, eivor n péon nlkia tov Koprtowmv, tote Bo givan X =44 KK

5
Va +VK

omOTE AVTIKAOIGTMOVTAG Ta O£dOUEVA £XOVLE:
18-15,8 +12X,,

15,4 =
30

o X, =14,8,

a) 'Exovpe 1A, 2M, 3K «ou 411 pmdreg. Av
nmapactioovpe pe X 1o Bapog (o gr) yuo Tig
pmaleg SapopeTikod ypopatog, Ba Exovpe
Tig Tipég 10, 11, 12 ko 13 oo 11 dompeg,
HOOPEG, KOKKIVEG KOl TTPAGIVEG UTAAES, avTi-
oTol 0, HE oVYVOTNTES OMMG divovtal GTov
mopokdTo mivoko:

10%  10gr
20%  1lgr
30%  12gr
40%  13gr

0 R 2 o>

X; f Apa
10
11
12
13

Z0voAo

0,10 | _ 10+2-11+3-12+4-13 120

020 | X7 10 BT R
0,30 12412
040 | =

1,00 M, =13 gr.

=12 gr

—_
S| wN ks

B) "Exovpe 2A, 4M, 6K ko 8T pmddeg. Av epyacTOOLE OTMG GTNV TPONYOV-
pevn Tepintwon, o TVaKeG CLYVOTHTOV Eivat:

Xi Vi fi Ap(l
10 2 0,10 o 2-10+4-11+6-12+8-13
1 4 | 020 | X= 30 =12gf
12 6 0,30 12+12
13 3 0.40 5= =12 gr xou
2Hvoro 20 1,00 M, =13 gr.

4
y) X=> % =10-0,10+11-0,20+12-0,30 +13-0,40 =12 gr
i=1

Ot ioég amo Tig Pmdheg £xovv Papog tkpoTepo Tav 12 gr Kot ot AALEG LUGEG
peyordtepo tov 12 gr, apa d =12 gr.
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7. a) O apBuntikodg pécog sivat

12+10+16+18+14
5

X= 14

B) O otabkdg pécog siva

2-12+43-10+1-16+1-18+3-14 130 _

X = =
2+3+1+1+3 10

13.

TNo va peyokoocet o otabpds pécog mpémet va £xet peydaovg Padupode
oT0 LoBNUaTA TOL £YOVV Kot LEYAADTEPOLS cLVTEAECTEG. Emtpene Aowrdv
0 HoBNTG Vo dMGOEL 18104TEPT] TPOCOYN GTA LOONUATA LUE TOVG GUVTENE-
o1é¢ otafuiong 3.

8. Eivaw X, =1249 gvpwm, X, =1280 kar X. =1360 gvpd.

Apa

=1291 gvpd.

Xok

~5:1249+6-1280+4-1360 13365
5+46+4 5

9. E@odcov ot apBpoi eivor mévte, 1 didpecog Ba givar o pesaiog apBpoc. Emet-
oM opmg 6 = 6 mpokvTTEL OTL évag and Tovg aplduovg mov {ntovue gival to 6.
Enredn opmg n péon tipn etvon emiong 6, av X etvor o méumtog apldpdc da
éxouug; M =6 X=2.

Emopévac ot Aot 000 aptBpoi givar ot 2 kau 6.

10.0) Y:z v, @4,4:2 143-3+4-1+5-246-v,+7-1
D 1+3+1+2+v,+1

< 4,48+v)=06v,+32 v, =2.

B) Ot tiég og avéovoa oelpd givat:
2333455...717.

Eneidnn 6=4,5= 4—;5 , 00€G TIHEG Eyovpe aptoTepd TG (dNAaod” 5) ah-

Aeg tdoeg Ba Eyovpie Tpog T de&id TG, Apal TPEMEL VoL £XOVLLE AKOUN dVO 6.
Zovenag v, = 2.

) Tl va €xovpe 800 emKpaToNGES TIEG TPEMEL TO V, = 3, OTOTE O1 EMIKPQL-
tovoeg Tég Ba lvar o 3 Kot to 6.
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11. O wivakog cvuyvothtev TG petafintg X mov Topiotd tov Bobud ota Ma-
Onuatikd tov 40 podntdv Tov Tivako 4, givar:

XI VI Xi VI ]vl
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
Tovolo | 40 | 618 —
Emopévac
_ XV, 618
o) x=Z =——=15,45
dvi 40
B) & = 20m n(xp.-szln Top. _ 15;—15 15,

dnradn to oA 50% twv pabntov kot padnpuov Exovy fabud ota
MoaOnpotikd Kétm omd 15 kot 1o oAb 50% ndve amd 15.

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

d) Q = 3 3 14
Q- 30M nap.n2L3ln Top. 17J2rl7 -1

Yuykekplpéva £d® Exovpe i—z =32,5% pe Poduod pkpodtepo tov 15 ko

% =47,5% pe PBobuod peyorvtepo tov 15.

12. O nivakag cvyvotitov eivol:

EmcEKs)wmg X v XV, N, F%
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
ZHvoro — 40 172 — —
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X.V.
o) Y:Z Vi —ﬂ:4,3
dvi 40
9
M, ~3,3
Y)
Q, ~2,33
o=4
Q3:6
13.0) X:wzlw,% cm
29
B) Y=3O'170+170=1700m
31
7 Y:30'1703(1)80+170z169,67 om.

14. o) Atakvopaven 1 dtacmopd opiletal 0 HEGOGC OPOG TOV TETPAYDOVOV
TOV anokMoe®V ToV X, and M uéon T tovg. Mukpdtepeg (kat’ amdiv-
T TIN) OmOKAMGELG £XOVLE 0T OVTEPT] AlOTA KOl LEYUADTEPES OMOKAIGELG
otV tpitn Aota. Apa pikpdtepn S10omopd £X0VV oL TYEG TNG 216 AloTag Kot
peyordtepn drtaomopd g 3ng Alotag.
B) Oy, yiati £xovv T0 1610 €VPOC.

15. O tipéc g Padporoyiog oe avéovoa cepd sivat:

3 4 7 10 11 11 12 13 14 15
T
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_3+4+...+15_@_
10 10
11+11

o) X 10

M, =11, 5= 11.

B) To Q, eivor n didpecog twv: 347 10 11. Apo Q, = 7.
To Q, etvor n Sdpecog twv: 1112 13 14 15. Apo. Q, = 13.
YR=15-3=12
2 (3—10)2+(4—10)2+...+(15—10)2_49+36+...+25_

§° = 15
10 10
s=+/15 ~ 3,87
oveS 387 a8
X 0

16. Am6 tov mivako g doknong 12 Bpickovpe:

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

17."Eyovpe X =10 xou S =2. Apa:
* ot0 didotnpa (8, 12) éyovpe to 68%
* 070 didotnpa (6, 14) éyovpe t0o 95%
* 670 didotnpo (4, 16) éyovpe to 99,7%.
Yuvend¢ 10 T0600To TOV HadNTOV TOL
ypewlovrat:

o) Kdto omd 8 Aemtd etvon t0
100% — 68% _16%
B) move amd 14 Aemtd givol To
100% — 95% —2.5%
v) To oAV 10 Aemtd etvor o 50%

0f — 0,
d) petadd 6 kot 12 Aemtd givat to w +68% = 81,5%.

<2xm>z}

244,4
40

1
2, 2= xy =

Xi v, Xi 2 XV, v Z i Vi v
1 ) ) )
3 12 36 108 1 1722
5 10 50 250 =40{984— 20 }
7 6 4 294
9 4 36 324
— 20 172 — _ 1 Jggq_ 29584

40 40

=6,11.
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_1+2+6

18.a) X 3, 6=2.

B) Ot tég avtég TPOKHTTOVY amO TIG TILEG TOL TPMTOVL OEIYHOTOG OV
TOAAATAACIACOVLE KOOI el 2.
Apa X=3-2=6 «xomu 5=2-2=4

v) Ot Tipég avtég TPoKHTTOVY AMO TIG TIHEG TOV TPATOV OEIYUATOS OV
npocBécovpe oe kabepd o 10.
Apa X=3+10=13, 0=2+10=12.

d) Ot Tipuég avtég TPoKHMTOVY OO TIC TIUEG TOV TPATOV SEIYUOTOC
moAlramiactalovag kabepid emi 2 kot tpocbétovtag to 10.
Apa X=3-2+10=16, 0=2-2+10=14.

(-4 +(B-4’+ (-4 + (-4’ +(7-4)" _20 _

1 _
19. 2 ==Y (x. —X,)? 4
=26 -%) 5 ;

_ 2 _ 2 _ 2
Szle(Xi—Yﬁ)zzo 12°+(9-12)°+..+(21-12" 180 .
v 5 5
1 _ (6-9°+8-9)°+..+(12-9)* 20

sf:;Z(Xi_xy)Zz S :?:4

(1A (B A (THAT 20
5 5

4

=304 %)
14
Apas,=2,s,=6, sy:2,s&:2.

Iopatmpovpue ot

* Ot tpég ¢ Aotag (B) TpoK1TTOVY Amd TIG AVTIOTOYEG TIUES TG MoTag
(o) modamlaocialovrag kabe tiun enti 3. Tote, amd v gpoppoyn 3, 1 dwo-
Kopaven Tev TV ¢ Aiotog (B) Tpokdnet and Tn SKOIOVET) TOV TYMV
™mg Alotag (o) modlanlacialovtag eni 32 Anhodi,

2
a

2 2
s, =3"-s, ko s,=3-s,

* Ot Tipég ™g AMotag (y) mpokvTTovV amd TIg avtioTor e TIHES TG AloTag
(o) mpocBétovtag to 5. Tote, and v epappoyn 3, n dtakduaven g Ad-
o710 (y) 1600ToL PE TN Stakvpoven e Motag (o). Anhadn

2

=s? KoL s, =S,

y o

* Ot Tipég ¢ Motog (8) TpokdIToUV 0md TIG AVTIGTOLXEG TIUES TNG AMloTag
(o)) moAlamhactdlovtag ent (—1). Tote cOpPOVA pe TV EPapuoyn 3,

si=(-1)’s2=s2 wa s;=|-1s, =s,.
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20. ov=2S 0,272 = o 5170 £upd
X 625

1 - DX 11746700
=N vxlev= ov= o v=28.
v{z ' } 52 + X2 170% + 625°

B OMAAAX

1. o) Emedn 1o e0pog tav mapatnprioemy eivar R =20 — 10 = 10 kot to minbog
TV KAMAcE@V glvat k =5, Tpokdntel 6Tt 10 TAATOG TV KAGGeE®V gival ¢ = R/x
=10/5 = 2. Emopévag o Tivakog GuyvoTNT®V givat:

KX\aoeig [ -) 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
2Hvoro — 50 750 — —
_ 750
X=——=15.
B) <0

A7 10 Sumhavod moAY®VO afpotsTIKMV
GYETIKOV cuYVOTITOV Bpickovpe 0 = 15.

Y) Zntdpe 10 Py Amd T0 TOAY®VO
00pOIGTIKDV GYETIKMV GUYVOTHTOV
Bpiokovue Py, = 19.

2. Enstélﬁ V=5 ko8’ =10, &ovpe:
ST =22 (% -X) e D (X —X) =vs*=5-10=50
i=1 i=1
AMG
5 4
D =X)? =2 (% =X)" +(X = X)°
i=1 i=1

< (% —X)° =25:(xi -X)° —ZA“‘(Xi -X)*=50-14=36

SX—X=60X=X+6=4+6=10
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X, = X=—6X=X-6=4-6=-2.
Youvendg

Xs=—2 1M X =10.
3. Ze avfovoa oepd ot TéG etva:

6 6 9 9 9 12 15 18 21 27
®) X_6+6+9+9+9+12+154—18+21+27_132

——=13,2e0p®d
10 10

8:9+12

=10,5 gvp®d M, =9 gupd

B) Av mpocBécovue to PITA 18%, T0TE GULPOVA e TNV EQaproYN 3 1) péom
Tiun Ba awéndet kotd 18%. Anhadn 1 péon a&ia tov Piiiov Ba yiver
X+ X =13.240,18:13,2213,2+2,37 215,57 NG

Egpocov ot tapatnpnoeig avgdvovrot oreg katd 18%, tote 1 didpeon Ty

Ba etvar 1 apywkn ddpeon T ovénpévn katd 18%, oniadn Ba yivel
o+ %8 =10,5+0,18-10,5=12,39 evp®d

Opoimg kot n emtkpatodoa T Bo avéndet katd 18%, dniadn Bo yivel
M+ My =9+0,18-9=9+1,62=10,62 £VPD
v) Edv npocBécovpe emmiéov kot 1o kK6oTog TV 0,3 gVpd Yo TO VILGILO

ka0 PAriov, ToTE N Léom, 1 Sudpeon Kot 1 emkpatovoa alio Ba avén-
Bovv katd 0,3 evpd dnradn Ba yivouv:

15,87 evpd, 12,69 gupo, 10,92 gupd avtictoiyme.

Av0,2,4,6,8, 10, 12 ot Tipég evog delypatog, TOTe 1 LECT] TIUN KOL 1] TUTTIKT
amoKAon glvat:

¥_0+2+4+6+8+10+12_£_

6
7 7
32:(0—6)2+(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 am6 Kabe T 0PopEGOVLLE TN LECT] TUL KOt SLOPEGOVLLE LLE TNV TLTIKT
amOKAoT, ot véeg TIEG Ba elvar

O A2 2 0 s 1,-050,0,5, 1, 15,
4 4 4 4 4 4

57
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YOVETMG M LECT) TLUN KOIL 1] TUTLKN TOLS amOKAo elvat:

_ -1,5-1-0,5+0+0,5+1+1,5 0
y= 7 =70

Kot

Z=1
7 7

1 _ 1 2,25+1+0,25+0,25+1+2,25 7
==V =Dy = =

l"?vu«x, (x7,t0851’1<vuam1 (Bks?ts a(p(xp,)uoyn 3) 6t fxv xl’, Xy ees X, f’l napom]-
PNOELS EVOG OelylloTog e Héomn TIUN X KOt TUTKY OTOKALOT S, TOTE O TULES
X, —X

y, = ,i=1,2, ..., vépouv uéon tiunq 0 xat tomikn amdkhon 1.

a) O apBudc Tov tointdv givon 12+ 8 + 14+ 10+ 8+ 5+ 3 = 60.
B)7+10+8+5+3=33.
Y) M= 5,2 x1A. evpd = 5.200 gvpd

v

K K\doeig [ -) X, v, XV, X2V, 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
ZHvoro — 60 342 2684 — —
X = 2%, = % =5,7 yadeg evpd = 5.700 £vpd

{Zx (2w )} 60{2684 3252}—12,24.

Apo s=4/12,24 3,5 ylddeg evpd = 3,5-103 gvupd



Q ~2,8-10° gvpd

5=Q,~5,4-10°cvupd

Q, ~8,3-10° svpd

59

6. o) Exovpe k = 5 khdoelg mAdtovg € = 20 g nixiog X TV atOU®V Hog
woANG. O mivakag cuyvotTHT®V glvat :

Khéoeig[ -) 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
>Hvoro — 60 2600 145200 — —
a6 tov onoio Ppickovpe
XV
g o 22600 . s ém
v 0
2
Zx (va) L 145200 — 2600 =542,22
60 60

Apa s=./542,22 =23,29 1.

23,29
43,33

CV =

=53,75%.

“ovopotoyévela”.

H tw) ooty onuaiver 6t1 €yovpe peyain

B) Kataokevalovpe 10 TOAIY®VO aBpOICTIKOV GYETIKMOV GLYVOTNTOV
and 1o onoio ektipovue To Q, Ko Q,.
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Q, ~24 ¢
Q; =59 ém

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

Anradn 10 25% TtV atdp@v Exouy nAKia KAT® Tov 24 £Tdv, T0 25% £youv
NAkia avo Tov 59 eTdv kot yia to evdtdpeco 50% tov atdpmv N nikio Tovg
Sopépet péypt kat 35 ypovia.

7. Tlopatnpovpe 61t ot KAAoEG TG nAKiog eivatl 50-54, 55-59, kth. Tote Opmg
500 dropa, yio mapadetypo 54,2 kot 54,8 1@V avTIoTolY®G, O€ TOlo KAGOT
Bo ta&vounBolv; Xtig teputdoelg avtég cuVNB®E 1 GTPOYYVAOTOIN GO Yive-
T 6TOV TANGIECTEPO aKEPOLO omdTe T0 54,2 Ba yivel 54 kot 1o 54,8 Oa yivel
55. Zuvendg xpnoLLoToIOVTAS Yo, THY NAKio KAAoES TS Hopeng [ - ), ot
KAAOELS KOl O TVOKOG GLYVOTHTMV Y10 TOVG AVOPEG KOl TIG Yuvaikeg sivat:

Avdpeg Tvvaixeg
K\doeg ; . -
[-) X; \2 N, Fi% 12 Ni FI %
49,5-54,5 52 10 10 2,3 7 7 1,1
54,5-59,5 57 10 20 4,6 4 1 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 44,2 109 259 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
Xvvolo — 430 — 616 — —

Amd Tov mivaka, T TOAYYOVA 0BPOICTIKOV GYETIKMY GLUYVOTATAOV gival:
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Hapamnpodpe amd to TOAVY®VO 0BPOICTIKOV GYETIKOV GLUYVOTHTAOV OTL TA
TOGOGTH TV avdpdV mov TEBavay amd vIepTactkny voco to 1995 ftav 6°
OAeg TG NAIKieg PeEYOADTEPA OO TO, AVTIOTOL(O TOCOGTA TV YuvolK®V. To
25% tov avopmdv mov mEbavay amd VIEPTACIKY VOGO NTav KAT® TOV 73
ETMOV TMEPITOL EVAD Y10 TO AVTIGTOLYO TOGOGTO 1| NAIKIO, TOV YUVAIKGY NTOV
KaTto TV 75 etV TEPITOUL.

Opoimg to 50% tv avépav kot To 50% Tav yovakdy oy dve tov 81 eTdv.
Téhog, 10 25% tv avdpdv kat T0 25% Tmv yuvaikdv ntav (Tepinov) dvem
TV 85 eTMV.

2.4 TPAMMIKH ITAAINAPOMHXH

A" OMAAAX

1. To Swrypduporto Stocmopdg ya to. Levyn (X, ¥,) otig neptdcels (a) kot (B)
dtvovton mtapakatw. H tpocappoouévn “upe o pdtt” evbeio pmopei va etvan,
OGS £YOoVLE dgl, S10POPETIKN Yo KABe pabnt.

) B)

2. 1) Epyaldpoote 6mmg oty gpapuoyn 1. Emiéyovpe to onueia 4(6, 8),
B(18, 18), omdte yio. trv gvbeio wov diépyetan amd To oNUEio, QVTA EYOVLE:

8:a+6,6’} 8=a+6ﬂ} 8=a+6p|  a=3
=

ad 5 =4 5¢
18=a+18p 10=12p ﬂ:g 'B:g
Apa y=3+ 35
6
i) Epyalopoote 6mog kol oty wepintoon (i). TNo to onpeio 4(20, 60),
B(35, 70) éyovpe:
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60=a+208] 60=a+208)] OOT¢F20B| 467
o o 2 = .
0=a+358]  10=15p p=3 B~0,67
Apa y=46,7+0,67X.
3. a) Eyovpe tov mivaka
X Y X XY, y=as+px
1 1 1 1 y=5
2 2 4 4
3 3 9 9 2K 15,
4 4 16 16 »
5 5 25 25
15 15 55 55 :
. o y= 2 D3
and tov omoio Ppickovue v

XY (X)) _5ess-15-15
sziz_(zxi)z 5.55-15°
G=Y-px=3-1-3=0.
Apo.m evbeio ehayiotov teTpaydvov givarn § =X kot divetol 6TO TOPOKAT®
oxNma (o).
Yvvenmg N TpoPreyn tov Y yia X =6 givar §=6.

B=

Av gpyactovpe 0nmg Ko oty Tepintmon (o), Ppiokovpe:

Byv=35, X
Apa §=

=3,y=3, f=-1, 4=6.
6 — X. Zovenmg yuo X = 6 £yovpe §=0.
Y)v=35,X=3, y=3, B=-0,3, &=3.9.

Apa ¥=3,9-0,3x. Zuvendg yio X = 6 £yovpe §=2,1.
8)v=>5, Xx=3,y=3, =03, a=2,1.

Apo §=2,1+0,3X. Zuvendg yuo. X = 6 &yovue §=3,9.



4. ZoUTANP@OVOLLLE TOV TOPUKATM VKO

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

amo tov onoio Ppickovpe

VY XY, —(in)(Z yi) _10-32,975-5,55-70

B=

Ko

¥ =18,98 — 21,58x, divovtol TopoKaTo:

vy X f(ZXi)Z

10-3,3525-5,552

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

6 =Y- X =7-(-21,58)-0,555=18,98,
To oSGypappa  dtacmopds Kot
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evbeia  ehayiotOv TETPAYDOVOV
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H gvbeio mov mpocappdotke pe “t0 patt” oty epappoyn 1 nravny = 18,5
—20,58%. ZuVENMOG UTOPOVLE VO TOVUE OTL £YIVE IKOVOTIOTIKY] TPOGAPLOYN
og oyéon e Vv evbeio ehayioTov TETpayOVOV Y =18,98—21,58X.

5. ) ZopmAnp@vovie ToV TUPAKAT® TIVOKO

y=a+ fx
X, Y, X2 XY, v=3
12 13 144 156 x=12 _158
15 14 225 210 5
16 18 256 288 83
18 18 324 324 V=—=16,6
18 20 324 360 5
79 83 1273 1338

a6 tov onoio Ppickovpe

ﬁivzxiyi—(in)(Zyi)754338—79-837@7107
CoYe-(Xx) S12m3-79 124

&=y-px=16,6-1,07-15,8 =—0,35.

Apo  §=-0,35+1,07x.

To Sudypoppa dtacmopdg Kot 1 evbeia elayiotov TeTpaydvEOV divovtol
TOPUKATO

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

Emopévag yio padne pe Babuod 15 ota Mabnpotikd avopévetal va €xet
Babuo 16 o dvowky.
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B OMAAAX

1. o) H nAia (X) Beopeitor og aveEdptnn petafAnti Kot 1 GLGTOMKY| Ttie-
on (Y) oc e€aptnuévn petafint kabdcov n nikio kabopileton yopic
GQUALLO, EVE GTN LETPTON THG GUGTOAKNG TTEGTG EYOVLE KATOL0 GOAALLO.

B)

v) Etvat duvatod va éxovpe dtapopetikéc evbeieg mov mpocapudlovrtal “ue
70 patt” ota dedopéva avtd. Av, yio TapadELyLo, TAPOVLE T onpein
A(30, 110) ka1 B(60, 150), Bpickovue 6tL 1 gvbeio mov diépyetat omd
to onpeia avtd eivouny =70 + 1,33 x.

d) T o yovaika niikiog 75 etdv mpoPAénetol GLGTOMKN TigoT

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

2. a) Apkel va Bpodpe tnv

| g Xy Xy,
gvbeia ehayioTwv teTpO- Ya Xy Xy T
YhV@V 100 vyovg (¥) Tev 180 | 185 | 165 175
panTodv Téveo 6to Vyog 175 174 174 174
. , 173 182 160 171
(X) tov matépov Tovc f, | 5 | g | 63 173,5
Yo EVKOAiD, VO TPOGOP- 177 177 169 173
5GOVLE “UE TO LATL” 180 170 165 167.5
H He K 182 | 176 | 173 174.5
™V KoAvTepT gubeia oTo 178 182 170 176
ovTioTOlYO OLAYPOLILOL OL- 178 173 168 170,5
. XO TPONH 172 178 165 171,5
AGTOPAC. l-’ElLLSQ TV C,SU- 187 185 170 177,5
yov (X, ¥), 1=1,2,..,18 180 180 167 173,5
: . . 178 173 170 171,5
odtvovton TF(lp(lK(I‘F(D, 0oTov 101 180 170 175
yA TLOPLOTAVEL TO VYOG TOV 176 180 172 176
AYOPLOY KO X TO VYOG TV 179 178 160 169
Top “. Vs 178 180 160 170
TOTEPOV TOVG: 180 170 163 166,5
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H gvfeia ehayioctov tetpaydvov Tov HYoug TOV ayopidV TOVEO GTO VYOG

oV TaTéPa, OMMS Pmopel evkora va domotmdel petd ond mpdéets, etvan
§,=167+0,06X,,.

I'a X, =180 cm o mpoPremduevo Hyog Tov ayoptov eivar ¥, =178,7 cm.

B) Onwc Tponyovpévad, pe tn dopopd 0t 1 aveEaptntn pHetafAnt eivor n
7 Yyog matépa + Yyog untépag X, + X,
2 2

Ortipég tav Cevyav (Y, 2), i =1, 2, ..., 18 divovrau eniong 6tov mapamdve
nivaxa. H gvbeia ehayiotov tetpaydvev tov Hiyoug Tov ayopudv 6To
Héco Hyog TV yovimv Toug givann ¥, =112,9+0,38z.

INa z =170 cm 10 TpoPrendpevo Hyyog Tov ayopov givan ¥, =177,5 cm.

3. Epyalépacte 6mog otnv doknon 2 6mov Y, 10 Dyog TV Koprtolmv, X, 10
Vyog TG uNTépag kol Z 10 péco LYog Twv yoviov. ['a kdbe mepintwon
Eyovpe 22 Levyn TIHdV.
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o) Metd and mpdelg, n evbela eAayicTOV TETPAYOVOV TOL VYOLS TMOV
KOPUIoldV mhve 610 VYog TG untépag etvar ¥, =164,6+0,02x,,. 'Etot to
npofAendpevo vyog evog Koprtoolh pe vyog pntépag X, =168 cm eivar

¥, =168,3 cm.

B) Av gpyactovue énwg Kot otnv mepintwon (o) Ppiokovpe §, =112+0,33z.

INoz =170 cm €yovpe ¥, =168,1cm.

4. o) ZopumAnp@VoLLE TPATO TOV TAPAKAT® TIVOKA

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

amod Tov onoio Ppickovpe

vaxy = (%) ()

B=

vaf—(in)z
~ 8-5681—200-220
T 8.5154-200°
_1448

1232
&=y-pX=27,5-1,175-25~—1,88.

=1,175~1,18

<
Il
[

X =25
V=27,5
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Emopévac n evubeio ehoyiotov tetpaydvov eivorn §=-1,88+1,18x

B) Ta pia voen X =25 eTdv exTilovpLe amd TV evbeia eAayicTmV TETPAYDVOV
™V nAKio Tov YouUTpov.

y=—1,88+1,18-25=27,62 étn = 27 étn 7 punveg

v) Otav 1 ave&aptnen petofint X (Miio voeng) petofaiieton katd pio
Hovada tote 1 efoptnuévn petoPpinty ¥ petafdrileton katd B povades.
Emopévac dtav n nhio g vieng avénbei katd éva £tog avouévetol 1
avEnon (810t B> 0) e nhiag Tov yapmpov kotd B =118 ém =~ 1 £toc
2 punqvec.

5. o) Av gpyactovue 0nwg otnv doknon 4
Bpiokovpe v gubeia erayicTmv TeTPO-
YOVOV TG NAKiag TG vOeNg 6TV NAt-
Kl Tov yopumpod X =7+ 48y , 6mov

5= VZYi i_(ZYi)(zxi)
Vz y; _(z Yi)2
8-5681—-220-200
T 8-6302 - 2207

=0,72

KoLy =X -8y =25-0,72-27,5~5,25.

Emopévag 1 evbeia glaylotov tetpaydvev e nAkiog g voeng oty

nAio Tov yourpod givann X =5,25+0,72y.

B) T éva youmpd nhkiog y = 28 etdv 1 ektipdpevn nikia g voeng etvat:
X=5,25+0,72-28=25,4 ¢t = 25 ém 5 punvec.

v) Otov n ave&apm petafint Y (miia yoaumpod) petafdriieton kotd, pio
povéda tote M &apnpévn petofAnt) X petafaiieTon Kord 5 HoVAdeG.
Emopévag 6tov m NAkio Tov yourpod avEnbel kotd éva £Tog avopiveTan
avénon (810m & > 0) g nAuciag TS VoeNG Katd S =0,72 £ ~ 9 pivec.
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2.5 TPAMMIKH XYXXETIZH

A" OMAAAX

1.

2.

0, 0,2, -0,6, -0,7, 0,9, -1
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3.

a) Epyalépocte 6mwg oty gpappoyn g §2.5:

Xi yi Xi2 y|2 Xi yi
1 2 1 4 2
3 0 9 0 0
5 1 25 1 5
7 3 49 9 21 -3
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 ouvtedesTtig YPOUULKNG GLGYETIONG givat
2202 _ 8-355-60-31
W (IR Ry -(Xy) V8-578-60°Vs-239 31
2840-1860 930

T 1024951 986,83

oNrodn apkeTd peydin Otk YPOPLKY CULOYETION, OMWG AKPPAG
EXTIUNONKE KOl 0o TO S1dypopLiLa dStacTopds (o) TG TPOTYOHLEVNC AOKNOT|G.

V=

~ 0,99,

Me avdroyo tpodmo voAoyilovpe TOVG GUVTEAESTES YPAUUIKNG CLUGYETIONG
v Ti¢ eputdocels (B) £og (€), yua Tig onoleg Ppiokovpe:

B)yr=0,59 y)r=-0,70 ) r=-0,05 &) r=0,33

4. Ynohoyilovpe TpdTa TIG LECES THEG X KOt Y Kot ot cuvEyELd Bpickovpe To

GUVTEAECTN YPOULUKNG GVOYETIONG amd T oxéon (1) g §2.5:

o 1+243+4+5 — 4+2+0-2-4
0) X=—"———=3 KUl y=——————=0
5 5
X, Y, %=X Y=V | =% | (=) | =% -Y)
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
Enopévag = _
2= -Y) -20

ST N SR T TN
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Toumepaivovpe AomoOV OTL LITAPYEL TEAELD. APVITIKY YPOULUIKT] GLUGYETION.

B) Av epyaoctodue dnmg otnv mepintwon (o) Ppickovpe 7, =1, dnAodn vedpyet
TéAetn BT YPOUIKT CLUGYETION.
Yvykpivovtog Tig TIHES TV (X, Y) KOl TOVG OVTIGTOL(OVG GUVTEAECTEG
YPOUUIKNG GLGYETIONG TOPATPOVUE OTL:
Edv o X, Y efvan apyntiké cuoyeticpéveg ot X, —Y efvan Betikd cuoyeTiopévec.

5. Emeldn v =4 xaw X=7, Y=4,5 éovue D X =vX=28 kar Yy, =vy=18.
YVven®dC 0 GUVTEAEGTNG YPOLLLLKNG CLOYETIONG Elvat:

vy (%)X w) _ 4.138-28-18
\/sziz7(in)2\/y2y57(2yi)2 V42102849218

r=

48
=—7=0,97.
J56+/44
6. Emeidn (X,, Y,) = (2, 6) &xovpe:

*(%,-X)’=9(2-X)’=9eX=-11 X=5.

Emedn opowg x, >0 n X =-1 amoppintetat.

X.
Orav opmg X =5 £€yovpe % =5 zxi =30.
Sovendg M tpitn T g petaPAntig X eivorn 30— (1+2+6+8+9) =4,

*(y,-V)=le G-y =ley=57=7
lNo y=5 éovpe:
X, = X)(Y, - ¥)=(2-5)(6—-5)=-3=3 amoppinteTol.
TINo y=7 éovpe
(X, = X)Xy, —¥)=(2-5)(6-7) =3, dek1.
% =7 )y =42
Yovendg M TETapTN TN TG HETAPANTG Y etvar 1

Otav 6pwg y =7 €qovpe

42-(3+6+1+8+13)=11.

e X11 GUVEYELD CUUTANPMVOLE TOV TTivaka ¢ EENG:
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X Yi (% _Y)Z i - y)z 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 Vo7
9 13 16 36 24 y=
30 | 42 54 106 56

amo tov onoio Ppickovpe

=D, -Y) 56 56

= = = =0,74
TG S0 -5y V5106 75,66

B" OMAAAX

1. o) Av gpyactodpe 6mmG otV epapproyn g §2.5 Ppickovpe Tov wivaka

X, Yi x? yi %Y
15,6 10,8 243,36 116,64 168,48
152 1,1 | 231,04 | 12321 | 168,72 v=6

14,7 11,5 216,09 132,25 169,05
14,3 12,1 204,49 146,41 173,03
13,4 12,8 179,56 163,84 171,52
12,8 13,2 163,84 174,24 168,96
86,0 71,5 1238,38 | 856,59 1019,76

Enopévac
Sxn-(ZA)(Ey)
WEK - (2n) Xy - (Zn)
_ 6-1019,76 -86,0-71,5 oM
6-1238,38—86%,/6-856,59 — (71,5)°  /34,284/27,29

‘Exovpe omAadn Téleld apvnTikn  YPOUUIKT cvoyétion  petald g

KATOVOA®ONG ATOXOL KOl TAPOLS YAAOKTOC.

B) Av TOAAATAAGIAGOVLE TIC TOPOTAV®D TIES TOV X, KoL Y, pe 3,8 Bpickovpe Ty
KOTovaAmon o€ Altpa. Av gpyactodpe Onmg otnv nepintmon (o) Ppickovpe
moM OTLr = — 1.
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2. o) To dbrypappa dtacmopdg givat::

B) Amd 10 S1Gypope SOGTOPAS EKTILOVUE OTL O GUVTEAEGTNG YPOUUUIKNG
ovoyétiong etvan mepinov 0,90.

v) 'Exovpue tov mivaka

%; Yi =% | =9 | =0 -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

a6 Tov onoio Ppickovue
X=110, y=110 ka1 r = 0,87,

dNAodn €yovpe apKeTd peydAn BETIKY YPOLLLLKT GUGYETION

3. a) Z(x -X)(y, - = ny, X, =Xy, + X7}
—nyI YO X=X Y+ Xy
= XY —VYX = VXY + VXY
=Y xy-vXy
B) I'a v =7 éyovpe:
D =X)Y, — V) =D XY, —vKy =308-7-4-9 =56.
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Enopévag

2 -OW-Y 56 56,
S-S -y Va2 se
dNradn Eyovpe TéAELD OETIKY YPOLUIKT CLGYETION.

r=

Av napaotiocovpe pe X m Pabporoyia tov e€etact) A kon pe Y ) fabuoroyia
tov e€etaot B éyoupe Tov mopakdTo mivoro

X Yi X; y; XY
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

a6 tov onoio Ppickove
sziyi _(in )(z Yi)
rZx-(Zx) v Xy ()
_ 830524 — 496 - 488
/8-31156 — 4962 /8- 30064 — 488

Emopévag épovpe apketd peydin Oetikn ypoppukn cuoyEtion uetaéd g
Babporoyiog Twv dVo eEetacTdv.

r=

~0,77.

I'ENIKEX AXKHXEIX

Karackevdlovpe Tov mivaka cuyvotiTeov

X, v, N, XV, X2v, f9% 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 —




am6 tov onoio Ppickovpe

an
X 16025 025,

S R

\4
Apa s =4/2,224 =1,49.
B)

-2

L
80

506 -
80

A7d 10 TOAY®OVO 0OPOISTIKAOV GYETIKOV GUYVOTNTMV EKTIHLOVLE
Q ~0,4, 5~1,25 xau Q, ~2,4.

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

a) O mivaxag cuyvoTiToV givat:

K\boeig[ -) X, v, N, XV, 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
XHvoro — 60 — 264 1476

B)

75
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%" - 2604 — 4,4 0401
V.

* J =43 \ibn
* M= 4,25 a0n

Ve : 2
stz fovifm 1 { 767223 }:5,24.

v v 60

3. a) Emedn 1o 18% tav v = 200 vtoAANA@v aviKovuv 6Ty Tp®dtn KAAoT, V-
umepatvoope 0tin cuyvoTnTa v, TNG TPMOTNG KAAOMS givarn
v, _% 200 =36. Opoilwg vroroyifovpe Kot TG GLYVOTNTEG TOV AAAWDY

KAGoemV, omdTE EYOVULE TOV TAPAKAT® TIVOKAL:

K\aoeg [ -) X, v, % XV, X.ZV. Ui*
0-5 2,5 36 18 90 225 3,6
5-10 12,5 60 30 750 9375 6,0
10-20 15,0 68 34 1020 15300 3,4

20-30 25,0 28 14 700 17500 1,4

30-35 32,5 8 4 260 8450 0,8
XHvoro — 200 100 2820 50850 —
Zx,v, 2820

=140

Zv 200
2
Zx, ,7(2;) :1{508502820 }:55,44.
200

200

Apas=74.

v) 1) Ipéner va égovv Tdpa TovAdyotov 30 £t vanpeocioc. Emopévac 8
vdAAnAotl Ba cuvta&lodotBobv oty endpEVN TEVTAETIOL.
it) [Ipémet va. Eyovv Tdpa TovAdyiotov 25 £t vnpeciag. Ymobétovtag ot
ta 28 dropa oty kKhdon 20-30 eivar opotdpopea katoveunpéva, ot 14 6a
£yovv mhve amd 25 £t vpesiog (ko Kot tov 30 eTdv). Xvvendg, ov-
voAwkd 14 + 8 = 22 dropa Ba cuvta&lodotBody oty emdpevn dekoetio.
0) Emedn éyovpe aGviceg kAdoelg, 1o Vyog tmv opboyoviov Bo eivor
v = % .’Etot yio v mpdt kAo pe TAGTOG €, =5—-0=15 Kol GYETIKY|

cuyvotnto 18% 1o vyog tov opboywviov eivor o) :%:3,6. Ovpoimg
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Bpiokovpe ko Ta GAA DY v To omoia VoVl 6TOV TOPAKATE TIVOKO.

311 cvvéyelo BPICKOVILE TO IGTOYPOLULLD, CYETIKDY GLYVOTHTMV.

o)

5834

B) Xigo = BTN 486 oTvYNHATO OVEL v

_ 4465

994 T

~ 372 atuynpaTo ove Pnvo.

Y) 5834x1,4% ~ 82 Yo 10 1990
4465x2,1% ~ 94 yw 10 1994

[Mapatnpodpe 11 evd £xovpe Aydtepa Katd péco 0po atvynpata to 1994 ta
Bovatneodpa Nrav nepiocdtepa. Emiong to 1990 siyape o, 6T Ko pKpmn,
kaB0d1k| Tdon TV aTuyNUdTOV KoTd TN didpkele Tov §tovg. Avtibeto To
1994 0 ap1Budc TV atvynudtoy NTav repinov otabepds, Yopw ota 750 ava

diunvo.

. 12+14+23+30+36
a) X, =

A

. =23 k. dpeg = 23.000 mpeg

B

5 _12+13+16+22+32

. =19 yih. dpeg = 19.000 mdpec.

Katd péco 6po pio niektp. cvokeun tomov A otoyilet

230 gvpd

23000 cdpeg

=0,01 evpo/mpa = 1 Aentd/dpa
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Opoimg katd péco 6po Lo NAekTp. cuokevn TOTOL B arotyilel yio kobepud
Omd TIG TPEIS MEPMTMGELS:

180 gvpo
1) — = 0,95 Aentd/odpa. Apa mpotiovpe nh. cuokevn tHnov B.
19.000 opeg
190 gvpw
i) ——— =1 Aentd /dpa. Apa dev Eyovpe TpotTipunom.
19.000 dpeg
200 gvp®d

1)) — = 1,05 Aentd/®pa. Apa TPOTILOVLE NA. GUGKELT TOTTOL A.
19.000 opeg

B) Apkei va Bpodie TOVg GUVTEAESTES LETABANTOTNTOG:
@2 (12— 23)" +(14-23)" + (23 -23)° +(30-23)* + (36 —23)° _ 420 _

2 84
5 5
omote S, =9,165.
. (12-19%+(13-19)2 + (16 -19)* + (22 -19)* +(32-19)*> 272
Sp = =——=54,4
5 5
omote s, =7,376.
9,165 7,376

Yuvenmg cv, = =39,8% Kol cv, = =38,8%.

Emopévemg ot nhektp. GUGKELEG Kat TV 600 TOTOV TAPOLGALOVY GYETIKG
peydan “avopoloyével” mg mpog T ddpkela Aettovpyiag tovs. EAdyiota
HeyaADTEPT OLOLOYEVELN TTOPOVSLALOVY O NAEKTP. CLOKEVES TOL THTTOL B.

B) E&etalovpe mpato v mepintoon npv 1o XK.

i) H péon tunq evdg cvvodov mapatnpnoemv opiletal wg to dOpot-
OO TOV TapATNPNoE®V 014 Tov TANBoVE avtdv. ‘Etot, T0 péco mocootd
TOV TOAD KOAG gvUep®UEVOV Y10 TG v = 15 ydpeg ¢ E.E. ftav

E=&=@z44,1%.
v 15
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i1) Avtifeta, dtav ot mapatnpnoelg dev Exovv Vv idwo Papdtnra, OTmMg €06

OmOV £YOVLE T T0G00TH TV Ywpdv TG E.E. pe dapopeticd minboouo n
kadewd, tote mpémel vo ypnoonomOel o otaduikog uécog ue Pépn W, tov
v tov yopov. Toa Bapn avtd, and ™ ['eoypapio e B Mpvaciov

(A. Kopapmdtoa K.4.), divoviol GTOV TOPAKAT® TivVaKa.:

. TTocootd Bapo

Xopo 7% VSI E T, W,
Avortpia 50 8.040.000 402.000.000
BéAyio 55 10.131.000 557.205.000
Bpetovia 40 58.276.000 2.331.040.000
ToAhia 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
EMGSo 26 10.442.000 271.492.000
IpAavdia 41 3.577.000 146.657.000
Tomavia 30 39.170.000 1.175.100.000
Itaiio 49 57.248.000 2.805.152.000
AovEeppodpyo 56 407.000 22.792.000
OMaovdio 56 15.423.000 863.688.000
Tloproyahiio 18 9.912.000 178.416.000
Zoundia 40 8.818.000 352.720.000
Duavdio 45 5.099.000 229.455.000
YHvoro 662 371.339.000 16.729.712.000

Apa 10 6TaOUKO PEGO TOGOGTO TMV TOAD KOAN evipepopévav mpy 1o X.K.

ntov
~ D mW 16.729.712.000

3w 371.339.000

To 10 apBunTikd PEGO TOGOGTO TV TOAD KOAG EVIUEPOUEVOV LETE TO
>.K. Bpiokovue 7 =43,9%, evd 10 avtictoyo otabukd pEco TOc0oTo,
XPNOOTOLDVTOS Ta id10, Bépm OTTmG TPONYOLUEVMG, Eival 46%.

45%

Metatpémovpe TOVG YPOVOVG GE SEVTEPOAETTO OTOTE £XOVLE TO TOPUKATM
YPOVOYPALLLLOTOL:
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[Hopatnpodpe 11 v1d

PYEL oL cuveXNG PEATIOOT TOL YPOVOL UEYPL KO TOVG

Oloumiakovg aydveg Tov 1976. Zn cvvéyeia 1 ertioon tov ypdvov, TG0
Yo TOVg AvOpeg 6GO KO Yol TIG YOVOIKES, £tvot TOAD LuKpr).

8. ) Eyovpue tov mivaxa

‘Etog X, Y; X X Y;
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 11 67 121 737
1971 12 67 144 804
1972 13 67 169 871
1973 14 68 196 952
1974 15 68 225 1020

20voro 120 987 1240 7990

a6 Tov onoio Ppickovpe

v = (X)) _15-7990-120-987 o34

b=

Kot

vy —(ZXI )2 15-1240 - 1207

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

Apan gubeia ehayiotov tetpaydvav eivonn ¥ = 63,1+ 0,34X Kol maploTdveTot
GTO TOPOUKAT® SLAYPOLLLLO SLOGTOPEG:

B) a x=17 (ét0q 1976) é&yovue
¥ =63,1+0,34-17 = 68,9 kdroucovkm?
7OV gV SLPEPEL Kot TOAD amd TOVG
69,5 xatoikovg/km? mov iyape cOp-
QOVO pLE TNV ACKNON.



9. v) Eyxovpe tov mivaka

"Etog X; Y, x? XY,
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 1924
1961 31 7,6 961 235,6
1964 34 8,2 1156 278,8

2Hvoro 128 76,7 3330 1101,1

amod Tov onoio Ppickovpe

v2x% — (%)) _7-1101,1-128-76,7

b=

Ko

VY ()

7-3330-1287

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

-0,305
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Apo m evbegla ehoyiotov TeTpaydveV givar 1 §¥=16,53-0,3x kot
TOPICTAVETOL GTO TOPUKAT® SLAYPOLLULO SIUCTOPES.

10.’Exovpe tov mivaxa

X Yi Xiz XY

3,5 1,1 12,25 3,85 v=
3,7 1,5 13,69 5,55 7=
42 1,8 17,64 7,56

4,3 1,5 18,49 6,45 y=
6,9 2,5 47,61 17,25
22,6 8.4 109,68 40,66
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amto tov onoio Ppickovpe

vxy = (%) () _5:40,66-22.4-84 .

vIxi-(Ix) 5-109,68-22,4

B=

Ko
G =Y-fx=1,68-0,36-4,52 =0,06.

Apo m evbelo glayioctwv teTpaydveov eivor 1 §=0,06+0,36x Kot
TOPICTAVETOL GTO TOPAKAT® SLAYPOLLUO SIUCTOPES.

B) T x =15 érovpe
§=0,06+0,36-5
=1,86-10€=18,6 €
v) Ipéner va PBpovpe mpod-
T TNV gubeia elayiotov
TETPAYOVOV TNG X TOVO
oty Y.

11. o) Z0pewva pe v doknon 7(a) A" Opddoag g §2.5, éxovpe:

1 = —
Sxy _ ;Z(Xi - X)(yi - y) _ inyi —VYV

$ Iy x| 2K
14

T (S9)(E)

> 2 :IB
vy =(2x)
Shad /3):24; (1).
B) ‘Exovpe:
o Z(Xi_i)(yi_y) _ VSy _ Sy zsizysix:/}i
-0 -y st vst s, sis, s,



12.

15 59 225 3481 885
20 68 400 4624 1360
25 77 625 5929 1925 F 385

F="—=""=77
30 86 900 7396 2580 v 5
35 95 1225 | 9025 3325 é—ﬁ—g—zs
125 | 385 | 3375 | 30455 | 10075 v 5
ﬁ_VZFC—(ZF)(ZC)
vIC? —(ZC)?
_5-10075-385-125
5.3375-125°
_250 g
1250

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

Apa F =32+1,8C.
13. Eivan
Z(Xi _Y)(Zi _7)
D=2z -7)

Eneion Z=1Y ¢£yovpe

r(X,Z)= (1

o LAy t.+Z, A Ay, +..+AY

Z =1y,
14 14
Apa L, -T=2y, - Ay =AY, -Y)
Kot 2 @-02 =22 -V = A -
Avtikafictoope oty (1) kot éyovpe
(X, DO e A

W S W

Emopévag otav A > 0 woyder r(X,2) = +(X,Y)
evd A < 0 woyver (X, Z2) = — r(X,Y).
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14."Eyovpe
B_VZXY—(ZX)(ZY)_21-75512—231~5544_305088_1887
- v = () © o 21:3311-2312 16170
x=23l 1y, g3 o
21

T
G =264-18,87-11="56,46.

Emopévag m gubeia ehayiotov tetpaydveov givon 1 §=56,46+18,87x ot
TOPLOTAVETOL GTO TOPUKATM SLYPALLO SLOGTOPAS.

* T 1o é10c 1995 avtictoyel X = 22, ondte 0 mpoPArendpevog aptBuodg
Slvyimv givor §=56,46+18,87-22 ~ 472 d1alvyia

* T 1o €10¢ 2000 avticTtoyei X = 26, ondte 0 TPoPAendevog aplBuog

daluyiwv to €tog 2000 Oa eivar §=56,46+18,87-26 ~ 547 dralvyia.



KE®AAAIO 3

3.1 AEII'MATIKOX XQPOX - ENAEXOMENA

A’ OMAAAX

1. '‘Ecto a, 4, x to amoteléopoto M pmdAo vo eivol dompn, podpn kot KOKKIVN
avtiotoiywe. ‘Eyovpe:

i)

Q= {(a,a), (a,u), (a,x), (o), (wu), (wkK), (ka), (ku), (KK}
i) {(x,@), (r,u), (KK)}
iii) {(a,@), (p), (KK)}

2. i)

Q= {(a,p), (o,x), (.0), (x), (k,@), (L)}
i1) {(x,a), (1) }
iii) 0.
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1) Q = {(KVmpog, aepomidvo), (Kompog, mhoio) (Makedovia, avtokivito),
(Moxkedovia, tpévo), (Makedovia, agpomidvo)}
i) 4 = {(Kvnpog, agpomhdvo), (Makedovia, aepomAdvo)}.

1) Av cvuPolicovpe kabepio amd TIC EMAOYEG LLE TO OPYIKO TNG VPO,
£YOVLE TO TOPOUKATM SEVTPOSIAYPOLLLOL:

To ovvolo mov €xel wg otoyeia Tig 18 Tp1ddeg g otAng “amotéiecua”
OOTEAEL TO OELYUATIKO YDPO TOV TEPALOTOG.
ii) 4= {(xun), (Kp,n), (kx7), (p.u.7), (p.p.7), (P.2.7)}
iii) B= {(xum), (Kpn1), (£u10), (kpm), (Kp,7), (.0, (k) 7),
(. .7), (0.0}

iv) (ANB) = {(xu,7), (k,p,7), (1., 7)}
v) I'={(xp.m), (k,p.0), (.0, (9.p.7), (9.p.0), (9.p.0)}

(ANB)NI"= {(x.p,m)}.

) Q2=1{0,a),(0,p), (0, (0,9), (La), (1), (Ly), (1,0)}
i) 4=1{(0,9),(0,0)}

iii) B = {(0,0), (0.5), (1,a), (1Lp)}

) I'= {(La), (LA), (1,y), (1,0)}.

1) A={3},B=1{2,4,6}, AnB =0, dpa ta 4 ko1 B elvan acvopfifacta.
i) Eneidn vrapyovv kot EAAnveg kabolkoi, avtd onpaivel 61t AN B # O,
dniaon ta 4 kou B dev givar acvpPipaocta.
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iii) Exedn vmdpyovv yovvaikeg daveo tov 30, mov va egivar 30 ypdvia
TOVTPEUEVES, AVTO ONUAIVELOTLAN B # Q.
iv) AnB =0, dpa ta 4 ko B givol acvoppifoocta.

B" OMAAAX

1.

2. To anotedéopata g piyng dvo {apldv Qaivovtol GTOV TOPOKAT® TIVOKO

SN g e16660v.

2n piym
In piyn 1 2 3 4 5 6

1 (1,1 1,2) (1,3) | (1,4 (1,5 | (1,6)
2 2,1 2,2) 2,3) | 2,4 2,5) | (2,6)
3 3,1 (3,2) 3,3) | 3,4 | 3,5 | 3,06
4 4,1) 4,2) 4,3 | 449 4,5 | 4,0)
5 5,1 (5,2) 5,3) | 5,4 5,5 | (5,6)
6 6,1) (6,2) 6,3 | (6,4 (6,5 | (6,6)
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Apa

A4={(2,1),3,1),(3.2), (4,1), (4,2), (4,3), (5,1), (5.2), (5.3), (5.4), (6,1),
(6,2), (6,3), (6,4), (6,5)}.

B={(1,1), (1,3),(1,5), (2.2), (2,4), (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)}.

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

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

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

(AnBYnT ={3,1)}.

3. Av xe B', 161 x¢ B, 0om0te xg A, apov AcB.
Apa xe A'. Emopévmg B'c A'.

4. AUB=(AnB)U(ANB)U(A'nB).
Anaodn
AUB=(A-B)U(ANB)U(B-A)

3.2 ENNOIA THX IIIGANOTHTAX

A" OMAAAX

1. i) H tpdmovia €yel 4 mevtdpia kot emopévag 1 (ntovpevn mibavotnto eivot
ion pe 4_1 .
52 13
ii) To evdeyopevo givar 1o avtiBeTo Tov EVOEYOUEVOL TOV TPOTYOVLLEVOL EPMTN-
4 48 12

otoc. Apa tobuevn wbavotnto givor ion pe 1-—=—="-.
potog. Apan nrodpevn n nuel-—=o =12

2. Av I' 10 amotélecpo “ypappata” kot K 10 omotélecpo “Ke@oAn”, o
delypoTkoc ydpog Tov melpdpatoc eivan 2 = {KI, I'K, KK, I'T"} kot vmépyet

po evvoikn mepintmon 1 I71. Apa n {ntovpevn mibavotnta ival e

3. To kovti £xet cuvorkd 10 + 15 + 5 + 10 = 40 undhec.
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1) Ot poavpeg pmdieg eivat 15. Apa 1 mbavotnra v ivort 1 Lddo poopn % .

i1) Ymdapyovv 10 dompeg kot 15 pavpeg undies. Apa n nrodvpevn mibavotn-
10+15 25

40 40

iii) To va punv eivar  prdio o0Te KOKKIVN 00TE TPAGIVN, OMUaivel OTL Lmo-
pel va glvan aompn N pavpn. Apa n rodpevn mbavotnta givan ion pe
10+15 25

40 40

ta glvan iom pe

. H 14&n éxer ovvolkd 4 + 11 + 9 + 3 + 2 + 1 = 30 pabnréc. Ia va éxer n
owoyéveld evog podnt 3 moudid, Tpémet o padnTng avtds va Exel SNAdoeL
ot €xet 2 adéApra. Emeldn 9 pobntég MMimaoav 61t £yovv 2 adéroua, 1 ntod-

pevn mbovotnra givon %

‘Eyovpe 2 = {10,11,12,13,14,15,16,17,18,19,20}, 4 = {12,15,18} xou B =
{12,16,20}. Emopévac

. 3 3 8
i) P(A)=—. 'E PB—* P(B)=1-—=

) P(A) T ii) 'Exovpe P(B)=—, dpa P(B') = TRETR

. Av 4, ITkou N givan To. evdgydpeva va kepdicovv o Agvtépng, o Hm’))»og Ko

30 20
P(/7) =— xa1 -
100 (7 100 P(V) 100

Ene1dn ta evdeyopeva givar acvpfifacta xovpe:
30 20 50
P(AUIT) = P(A)+ P(T) = —+-— 0
i) PLAVIT) =P(A)+ PUT) = o+ o= 00 nhodn 50%.
ii) P(AUNY =1-P(AUN)=1-P(A4) - P(N) =10 _ 40 _ 30

S 30%. 100 100 100°

o Nikog avtictoiyme, 16t P(A) =

"Exovpe dwdoywké P(A4)+ P(B)-P(ANB)=P(AU B)

£+E—P(AmB)—f
30 15 3

pAnp) L T 217 14 20 11
3015 3 30 30 30 30

. "Exovpue dadoyucé P(A)+ P(B) P(An B)=P(AU B)
1 5
Z4P(B)-===
2+ (B) 3 6
P(B):§ +E_§:ﬂ
6 6 6 6

1 1.5 _2
3 2 6 37
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9. "Eyovpe dadoyicd P(A)+ P(B)-P(An B)=P(AU B)
2P(A4)-0,2=0,6
2P(A)=0,8
P(A)=0,4.

10.’Exovpe dodoywd P(Au B) = P(A)+ P(B)- P(AN B)

[_Ej_i
3) 12
11

3

12
4 1 9 3

1
2
N
2
6,

2 12 12 12 4
11.'Eyovpe
P(AU B) < P(A) + P(B) < P(A) + P(B) - P(An B) < P(A) + P(B)

< 0<P(AN B) mov oyvet.

12."Ecto A4 10 gvdeyxdpevo va £xet dew D ka1 B 10 av85xéuav0 va €xel Kapta
25

V.'E PA—* PB— , P(4 B——E
xovpe P(A) 100 (B) 100 (AN B) 100 TOHEVOG
P(AUB)=P(A)+ P(B)- P(AﬂB)
SB35 1565 s ash 65%.

100 100 100 100~

13."Ectw A 1o gvdeyopevo vo. £xelL vaéptoon kot B
70 VOEYOLEVO VO EYEL oTEPAVINia vOco. Exovpe

10 6 2
P(A)=—, P(B)=— P(ANB)=——.
()]00() Oml(ﬁ)OO
a) Exovpe

P(AU B) = P(A) + P(B) - P(AmB)
10,6 2 1% 500060 14%.

~100 100 100 100’

B) To evdeydpevo va €xet To ATopo poOvo pia acBévela gival 1o
(A-B)u (B - A). Ta gvogyoueva (A - B) kai (B — A) givar acopfifaocta.
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Enopévag P((A—B)U(B - A))=P(A-B)+P(B - A)
=P(A)-P(ANB)+P(B)-P(AN B)
=P(A)+P(B)-2P(ANB)

10 6 4

J10, 6 4 12 s 12%.
100 100 100 100

14."Ecto A4 10 £vdeydpevo vo, pabaivel ayyAikd kot B o evogyduevo va. poabaivel

80 30 20
oAMka. ‘Eyooue P(4)=—, P(B)=— kot P(ANB)=—".
i X”()loo()wo ( )100

Apa P((AUBY)=1-P(AU B)
=1-P(A4)-P(B)+P(AN B)

2180 30,20 10 508 10%.
100 100 100 100

B" OMAAAX

1. i) P(AUB)=P(A)+P(B)-P(ANB)=K + 4 - .
ii) P(AUB))=1-P(AUB)=1-K-A+pu.
iii) P((A - B) U (B - A)) = P(A- B)+P(B - A)
—P(A)~P(ANB)+P(B)-P(AN B)
=P(A)+P(B)-2P(AN B)

=K +1-2u

2. Av A4 ko B ta evdgydpeva vo unv £xet £va voikokuptd miedpaon kot Bivieo

avtiotoiywe, Bo eivor P(A)= % xor P(B)= % kol P(ANB) :% .

Emopévac n inrovpevn mibavotnto Oa givar:
P((AUB))=1-P(AU B)=1-[P(A)+P(B) - P(AN B)]

1 £+ﬁ_£]:1_£:£,5nm5ﬁ 55%6.
100 100 100 100 100
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3. 'Exovpe dodoykda Flf((j’)) :%

P4 _3
1-P(A) 4
4P(A)=3-3P(A)

TP(A) =3,

P(A):S, P(A’):I—P(A)zg.

4. Av P(A)=x, 161 P(A)=1-X, 6m0ov 0<X<1.

—1 + ! 24®£+—1 >4
P(A) P(A) X 1-X

S 1-X+X24x(1-x)

"Exovpe

S1-X+X24x—4x3

<42 —4x+120

S 2x-1)220 TOV 1GYVEL

5. +’Eyxovpe ANnBc A
P(AN B) < P(A)
P(ANB)<0,6 (D)
* "Eyovpe 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(AN B) )
anod Ti6 (1) ko (2) mpoxvmtet OTL:

0,3<P(AN B)<0,6.

6. P(B)-P(A)<P(ANB)< P(B)—1+P(A)<P(AN B)
< P(B)+P(A)-P(ANnB)<1
< P(AUB)<1 7oV 16 VEL.
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3.3 XYNAYAXTIKH

A" OMAAAX

1. * KdBe tpdmog viusinatog avTioTolyEl 6€ o TevTadoL:
OOKAKL - TAVTELOVI - TOVKGUIGO - KAATOES - TOTOVTOLA.
H 1n 6éom g mevtadag pmopet va copminpwdet pe 3 tpoémovg, 21 pe 4, 1
3n ne 5, M 4n pe 10 koun 51 pe 2 tpdémovg. Emopévag vidpyovv cuvorkd
3-4-5-10-2=1200 tpodmot.

* Av 10 cakdkt o Ba popebel etvan opiopévo, Toten 11 Béom g mevtddag pmopet
vo oopmAnpmBet pe éva pdvo tpoémo. Enopéveg vbpyovv 1-4-5-10 -2 =400
SaPopeTiKég meVTades kat 1 {nroduevn mhovotnta givar ion pe % = % .

2. *’Eyovue vo couminpdcovpe entd Bécels.
Kabgmd amd Tig tpeig mpdteg umopeivo, 17 21 31 41 50 61 7N
ovpmAnpodel pe 24 Tpdmove, do eivor ko | 24 | 24 | 24| 9 | 10 | 10 | 10 |
TOLYPAUUOTO TOV EAANVIKOD 0A@af1iTOV.
H 4n 0éom umopei va couminpmBei pe 9 tpdmove, 0pod o apBudg Tpénet va
glvau TETpoynELo¢ Kot EMopUEVOC dev pmopel va apyilet pe 0. Tédog kabepud
oo TG vrroAomeg Tpelg Béoelg umopei va copmAnpwdei pe 10 tpdmovg. Apa
VITAPYOVY GUVOAIKA
24-24-24-9-10-10 10 =124.416.000 510p0pETIKES TIVOKIOES.

* Av Lo mvaxida apyilet pe @mvney Kot TEAEIMVEL o€ ApTIo YN @io, T0TEN 1IN
0éon umopei va cupmAnpwbet pe 7 TpdTOLE, OG0 SNAdN Eivol To OVIEVTA,
evad 1 tedevtaio 0éon pmopel va coumAnpwbei pe 5 tpdmovg, 6o dnAadT|
glvat ta aptio ynoio. Eropévag 1o An0og TV mvokidov autdv eivot

7-24-24-9-10-10-5=18.144.000
ot 1 {nrovpevn mbavotnta eivar ion pe

7-24-24-9-10-10-5 75 T
24-24-24.9-10-10-10 24-10 48

~14,6% .

3. +To lo drtopo pnopei va kobicet o o omotadnmote and Tig 6 B€celg onAadn
€xel 6 emhoyég. Apob kabicel 1o 1o dtopo, To 20 dropo pmopei vo kabicel og
po omd Tig vorowneg S Béoeig, dradn €xet S5 emhoyég kTh. ‘Etot to A 00¢
TOV TPOTOV L€ TOVG 0TOI0VE PITOPOVV va. Kabicovv 4 dropo o€ 6 Bécelg etvat
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6-5-4-3 = 360, 6cec dNAad1 Kot o1 dStoTdEes TV 6 ava 4.
* Av 1 tedevtaio Oom peivel kevi, TOTE T0 4 ATOWO LITOPOVY Vo KoBicovV e

5:4-3-:2 = 120 TpoémOVG Kol EMOpEVEDG 1) {nTovpevn mbovotnta etvan ion pe
120 1
360 3

* 'Exovpe 4+3=7 dropa kot ETOREVOG LIAP-

yovv 7! TpOTOL Y10 VO UITOVV GE it GELPEL.

* Ta ayopla pmopodv va pmovy og pa oepd pe 4!

TPOTOVG Kot T Kopitoia pe 3! tpénovg. Emiong

UTOPOVV VoL TPOTYOUVTOL OTT GELPE T oyOpLaL 1 Tal

kopitoia. ‘Etot £xovpe cuvolikd 4!-3!-2 tpémovg

e TOVG 0ToloVG HTOPOVV VO UTOVY G pa oepd OAa pali ta aydpia kot dha
pali ta kopitoa Kot 1 nrovpevn mbavotnta eitvar ion pe

1.3 1.3 .2.3.
4132 413t2 12322 o,
7 41567 567 35

, 14 v! v vl vl
Eyovpe =——— Kot = = .
(K‘) k(v —x)! [V—K) vV-K)lv-v+r) (v-Kx)lk!

e (L)

* I'vopilovue 611 600 onueio opilovv Eva gvBhypoappo TUALo Le dKpo Ta
onpeio owtd kat dev mailel poro n oepd v dkpwv. ‘Etotl to onueio 4
Kot B opifovv 1o Tpunpa AB Ko BA.

Enopévewg ta 8 onueia 4,, 4
TUNLLOTOL.

29 "

, . (8 ,
A, opilovv cuvorika (2] =28 euBhypappa

7
*TomAn 00TV TUNUATOV OV SV S1EPpYOVTALOTOTO A, Elvat [ 2} KOLETOUEVDG
1 Intovpevn mBavoT T €ivor iom pe

[7j 71
2) 2151 6
8

g) 8
2] 246!

3.
4
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B’ OMAAAX

1. Tw va etdéovpe évav apBud, mpénet va 1 Al 3n 4n
copmAnpdcovpe TG BEcelg oG TETpAdac. 5 5 5 5
Enredn ta ymoio pmopet va emavoropfd- TpomoL| tpdmot | Tpdmot | pdmot
vovtal, KaBe 0éon pmopel va copminpo-
O¢l pe 5 TpoOMOVG KL ETOPEVOSC UTOPOVLLE 1n on 30 4n
vo, eTidéovpe 5-5-5-5 = 5* drapopetikode 5 1 3 >
apBpove. Ot tetpaymoerot apbuol pe do- tpomot| pomot| ppémot| oot

QOPETIKA yMoia eivat 66eG KoL 0L S1oTAEELG
Tov 5 avd 4, dnAadn 5:4:3-2-1. Apa,  {ntovpevn mbavotta gival ion pe

5.4.3.2.1 4.3.2 24
_ =22 0,192, 3ot 19,2%.
54 5 125 NGO THEVe

2. « To mAn0og Tov petabécewv Tov v ototyeimv etvar v!.
* TorAnBogtov petabiéoemv mov apyilouv e 1 eivar(v—1)! karenopévmg antég
mov dev apyilouv pe 1 givan
vi-v-Dl=v-Dlv-(-DI=r-Di(v-1)
Apa N wBavoTTo TOL EVOEXOUEVOL Lo TVYOia omd TIg V! petaféosig va
unv apyilet amd 1 etvan ion pe

v-Dv-)_@-Dv-D _v-1_, 1
vl w-hiv v v

3. * To mA00G TV SLUPOPETIKAOV TPOT®V LE TOVG OTOIOVE UTOPOVV Vo, Kabi-
covv og o oepd 10 eidot etvon 10!.
* Av 0 Kdorag kot EAévn kaBicovv dimha dimha, tote ival cav va €xovpie 9
dTopa o€ o GEPE Kot ETopévas vdpyovv 9! tpomot didtalng tovg. Emeidn
Oumg o P tétota dtdtaln umopet vo kobicel tpmwta o Kdotag kot votepa
n EXévn 1 avtiotpdpms, ot dapopetikol Tpdmot eivar tehkd 9!-2. Apa

!

todpevn mbavotnta givar ion pe % = % = é , Onhadn 20%.

4. +To kdBe dropo pmopei va Exel yevvnOel o€ Lo 0TOLONTTOTE Ao TIG TEGTEPLG
EMOYEG, APa VILAPYOLY CUVOMKA 4-4-4-4 = 4% Suvatéc TepTdOOELS.

* [la vo, vodoyicovple To TAN00G TOV TEPITTOCEDY OTIC OTOlES TaL 4 dTop
€yovv yevvn el og SloQopeTIKEG EMOYEG CKEMTOUAOTE MG EENG:
To 1o dropo pmopei va £yt yevwnOel o pua amd t1g 4 emoyés.
To 20 dtopo pmopei va €yt yevymbei o pio amo tig 3 dAleg emoyé.
To 30 dropo pmopei va Exet yevymbei o pio amo tig 2 GAleg emoyés.
To 40 dropo pmopei va £yt yevvnOel ot o 1oy TOL OTOUEVEL.
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Emopévac vapyovy cuvohikd 4-3-2-1 guvoikég mepumtdoets. Apo 1 (ntovpevn
mBavomta eivor ion pe

4.3.2.1 321 6 3
- =% s 9,375%.
4 FERYE St Rl

5. To mBog TV duvatdv TpOTMV Le TOLS 0Toiovg propovpe amd 7 + 6 = 13

13
dtopa vo emAégovpe 4 etvon [4 J .

. 6
1) Av 6Aa ta dropa mov Bo emAéEovpe glval yovaikeg, TOTE VITAPYOLV ( 4

drapopetikoi Tpdmot Kot 1 {nroduevn mbovotnta givat ion pe

6 6!
4) 4121 41619! 3456 3 3

13 13! 2140131 10-11-12-13 1113 143
4] 419
ii) To evdeyoevo Eva TOLAGLGTOV GTopO Va gtvar avdpog ivar avtifeto pe To
gvdgyopevo Ola va givar yovaikes. Apa 1 gnrodpevn mbavotmta sivar ion pe
3 140

143 143°

iii) Otav ota 4 dropo mov Ba emhélovpie To €va etvar yovaika, TOTE ToL GANA

6
tpia Oa eivor avdpec. ‘Eyovpe [J TPOTOVG VoL EMAEEOVIE TN YVVaLiKa Kot

7 6) (7
(J TPOTOVG va emAEEoVLE TOVG Gvopes. Emopévac vrdpyovv [J : [3]

TPOTOL VO TEPLEXETAL OTOL TEGCEPO ATOUN (o LOVO yvvaiko kot épo
mtobpevn mBavotnTa givar ion pe

63 (7 6. !
1)\3) 3141 6-417001 42

13) 13! 3141131 143
4 419

6. To mANB0g TV SLUPOPETIKAOV TPOTMV LE TOVG OTTOI0VG propovpe amd Tig 20
. . . 20
ac@bietes va mépovpe 4 glvon [4 ] .

To kovti Ba yivel amodekto, ov fpefodv i 1 KOG EAATTOLOTIKT 0CQAAELL.
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o
4
H mbovotra vo pun Bpebei kopud erattopotik acaieio sivot 730\
)
H mBoavémrta vo Ppebel axppdc o lattopatiky acedieto givot
15) (5
3 1
20 '
4
Ene1on ta 600 evdeyopeva givar acopfifocta, n toduevn mbavotnta

glvar ion pe
[15] (lsj [Sj
4 3 1 . -7-
) _713 5713 78 g,

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

. * KébBe tplyovo Ba &xet Tig 600 Kopupég Tov 6N o evbeia Ko Ty Tpity
Kopuen Tov GTnV GAAN gvbeia.
Amo6 ta 10 onueia g &, pmopodue va emAEEOVE 60 MG KOPLPEG EVOG

TPLY®VOL e (IS] tpémovg. H tpitn xopven Tt0L Tpry®dvov pmopel vo
emieyel e 1000V TPOTOLE, OGO gival Ta onueio Tov Eyovpe opicel otV
€,, Mhadn pe 20 Tpdémovg. Emouévag vrdpyovy 20- [1;)] Tpiymva pe Tig dvo
KOPLYEG TOVG OTNV &, Kal TNV Tpitn oty &,. Avéroya Ppickovpe 6Tt vIdp-
youv 10- [ZZOJ Tplyova pe TG 300 KOpLPEg oy &, Kar Ty Tpitn oy &,. Apa

VILAPYOLY GLVOAKE 20 ( ) J +10 [ ) j =2.800 Tpiyova.

10
* Ene101], 0nog gidaype, vmdpyovv 20-( Zj Tpiy@va Pe T o TAEVPA TOvg

oty &, N (nrovpevn mbavotnta eivar fon pe

10
20-
(2} 900 9

10 20\ "8
2010 0. 2800 28
2 2
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8.

10.

11.

To amotéheocua TOV v piyenv evog VOUIGHOTOG €ival o dtotetoyuévn
v-ada. kGBe Bon g omoiag pmopel va copmAnpwbel pe 2 tpdToLS, dSNAadN
pe K (xepain) N I” (ypappoto). Emopévmg o derypatikdg ydpog Exet
2:2:2---2=2" croyeio. Apol dev Ba vdpyovy SradoyIKEG pIYELG HE TO

v mopayovreg

1010 amotéheopa, Ol EVVOIKEG TEPMTMOGELS ival Vo, ot KIKIKT'... kot 1

I'KTKTK... . Apan (nrodpevn mbavotnta gival ion pe 2% =

‘Ecto O,, O,, O, ot odnyol xar K, K, K, avuistoiymng to kAewdid tovg. Ot

S1apopot TPOTOL Le TOVG 0Toiovg Propel vor dtavepnBoiv o KAEWSIE 6TOVG
001 Y00G QOivOVTOL GTOV TOPAKAT® TIVOKOL:

* Ene1dn 10 evdeyduevo A mpoyuatonolgital po

Ol 02 03
pévo eopd, Exovpe P(A) :% . K, K, K,
Kl K3 KZ

* Ene1dm to evdeydpevo B mpayotomoteitol Tpelg

>
>
>

oz 3 1 2 1 3
0pEC, Eyovue P(B)=—=—.
Popeg, £XoVUE P(B) 6 2 K, K, K,
* Ene1dn 1o evdeyouevo I mpaypotonoteitor d0o K, K, K,
QOpEg, £xovpe P(F):%:%. K, K, K,

To 7A00¢ TOV S1AQOPETIKDY TPOT®V IE TOVG OO0V UTOPOVUE Omd
10 + 12 =22 pobntéc va emiélovpe 3 glvan [232] . Av 6hot o1 pantég etvan
ayopua, T0TE VIAPYOLY ( j TPOTOL EMAOYNG, EVAD av OAOL eivan Kopitoia,

TOTE VILAPYOVV (3} TpoTOoL EMAOYNG. Apa 1 (ntovduevn mbavotTa givan

ion ne
K 12 . 10
3 3)_220+120 340 17
[22} 1540 1540 77.
3

Xe 4 piyeig evog Capov 10 TABog TV duvatdv amotelecpdtov givot
6-6:6:6 = 6*. To evdeyduevo vo un eépovpe 6 oTig 4 piyelg evog Loplod Exst
5:5-5-5 = 5* guvoikég neputdoeic. Eropévag n mbavotmta va pépovpe éva
ToVAdyLoTOV 6 OTIG 4 piyelg evog Laplov glvat iom pe
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4 2 1
ST N1 BT
6 1296 1296

+ Xg 24 piyeg dvo Copudv 10 TAN00G TOV SVVATOV OTOTEAEGUAT®OV givol

_ 24 , I3 Ie ’ /.
36-36---36=36"". To evdeydpevo va un eépovpe e&apeg otic 24 plyelg dvo

24 TAPAYOVTEG

Capidv éxet 35-35---35 = 35 guVoikég TEPMTAOCELS.
24 TopGryovTEG

Emopévag n mbavomnta va pépovpe Lo Tovddyiotov gopd eEdpeg otig 24
pilyeig dvo Lapldv givar iom pe

24 24
LI _(ﬁj ~1-0,5086 ~ 0,491.
36 36
Hopatpovpe 61t 0,518 > 0,491, dniadn N mBavoéTTa va. pépovpe éva
TovAdytoToV 6 oTIG4 plyelg evog Laplov glvar peyoldtepn amd tnv mboavotnta
Vo EEPOLLE it TOVALYIGTOV Popd e&bpeg oTic 24 plyelg dvo Laprdv.

1-

3.4 AEXMEYMENH INIGANOTHTA - ANEEAPTHTA
ENAEXOMENA

A" OMAAAX

1. X1 plym evog Laprov o derypatikog ympog ivar Q = {1,2,3,4,5,6}. To evoe-
youevo va eépovpe {uyod apbuo sivar 4 ={2, 4, 6}. Enopévmg n mbavotnta

va pépovpe 6 givan ion pe % .

2. To “omabid” og pio Tpdmovia givor cuvolkd 13 ek twv omoimv ta 3 givol

oryovpec. Apo 1 (ntoduevn mboavotTa givar ion pe % .

4
3. . P(A|B)==
(4l5)=1
P(ANB) 4
P(B) 5
P(AmB):%-P(B)
. 41 1
P(ANB)==-===
e (ANB)=55=5
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1
P(B|A)= PAnB) _ %

2
P(A) 5
2
« 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
2 5 10
1
4. P(BlA)==
(84)=2
P(ANB) 1
P(A) 4
P(AmB)—% P(A)
pAnB)=L.2_1
43 6
Emopévag P(AUB)= %
P(A)+P(B)-P(ANB) —%
15

—+PB—7—
3 &) 6 6

51 2 1
P(By==—+——=,0pa P(B) ==.
(B) st T3 (B) 3

5. 'Eotm 4 10 gvdeyduevo va eépovpe 6 otnv 1n piyn kot B 10 gvdeydpevo va
@épovple meptttd apBpd ot 2n piyn. Emopévac enedn ta 4 ko B givol
ave&aptnto Exovpe

P(AN B)=P(A)-P(B)= =%.

O\\l—\
ox\oo

6. Eotm A 10 evdgyduevo n 1 pndha va givarl padpn kot B 10 evOeyOUEVO 1|
2n umdAo va givar kokkwvn. Emedn emavartorofetioape v 1n undia oto
Kovti, Ta A kot B givar aveElpnTa Ko emopéveg

8 6 12

P(ANB)=P(A)-P(B)= 1=



7.

10
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* Ene1dn ta 4 ko B givor aveaptnra £xovpe dtodoyikd

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

1 1
—=.P(B
5 4 (8)

. 4

apa P(B):g.

*'Eyovpe P(AUuB)=P(A)+P(B)-P(ANB)

_1. 41 17

4 5 5 20

i) Eneidn P(A) =% KoL P(A|B) :%, dnhodn P(A)=P(A|B), 104 kou B Sev
glvar aveEdpnTo.
i1)Av 10 4 ko B Ntov E€va peta&d toug 10te P(A M B) =0 Kol ETOUEVOG

P(A|B)= % =0 KoL o)L % . Apo.to A kou B Sev eivar Eéva petaéd Touc.
iii) Exovpe P(A)-P(B|A)=P(B)-P(A|B)
11 2
=.Z=P(B)-£
32 5) 3
Apa P(B) = 1 .
4
Eyoupe P(A‘B)+P(A’ B): P(AﬁB)+ P(A'nB)
P(B) P(B)
_P(AnB)+P(A' N B)
B P(B)
_P(AnB)+P(B)-P(AnB) _P(B) _,
P(B) P(B)
Eotw A4 10 evdeydpevo o pabntg va £xet omotvyet oo Madnpotikd kot B to
gvogyopevo va éyetl amotiyetl ot dvow). ‘Eyoope P(A) = %, P(B)= %
Kar P(AN B) =£ .
100

10
P(ANB) _@_Q_E
P(B) 15 15 3
100

i) P(A|B)= ~67%
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10
P(ANB) 100 10 2
P4 25 25 5
100

ii) P(B|A)= ~40%.

B OMAAAX

1. T vo diépyetor pedua amd 10 A 610 B apKel Evog TOLAGYIGTOV Ot TOVG
drakomTeg va ivat KAelotog. Enetdn ot dakdnteg Aettovpyovv avelaptitmg
0 évag amod tov GAhov, n mhavotnto va gival kat ot dVvo KigloTol gival 0,8 -
0,8. Emopévmg n mbavotnta va givat Evog TovAdyiotov kAelotdg sival ion pe

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

2. Av 4 kot B givan to gvdeyopeva vo mdbovv PAGPN 1 mpdTn Kot ) dedTepn
Unyovh avTiotoiywe, Tote To evogydevo vo maet BAGPN 1 o Lovo pyovi
glvarto (A-B)U (B - A).

"Eyovpie 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(AN B)
10 10 10 10
= Q.
100 100 100 100
:£+E_i:£ , nhodn 18%.
100 100 100 100
3. 'Eoto 11 ka1 P 1o evdgydpeva to mAoio va épyetal and Iepard kot Pagpnva

avtiotoiyme, kot 4 1o evdexopevo va eOavel pe kabvotépnon. Zopeova e
70 SESOUEVA EXYOVUE TO OEVTPOILAYPOLLLLOL:

1) H mBavomta va ¢Bdvet 1o mhoio pe kabvotépnon etvor ion pe

% 10,490 5 _6, 2 So,snxa&']s%.

P(A) = —— o= = = =
100 100 100 100 100 100 10



103

60 10
3y PUTnA)  PUDP(A|T) 700 100
i) P(17)4)= ) - ) =
4§7 100
_100_6_3 . 750
_i_8_4,6n7»a8n75/o.
100

4. 'Eoto 4 kot 1o evog)OUeva, To ATOWO va elvat Avopag i YOVaiKa avTioToiyme,
kot K 1o evdeyouevo vo, kamvilet.
SOUQOVOL e TO OEGOUEVD. EYOVLLE TO OEVTPOSIAYPOLLLLOL:

Zntape ™y P(I7|K)."Exovpe
)P NK) _PUDPK|D)

P P(K) P(K)
40 30
100 100 __ 4030 2

T 60 50 40 30 " 60-50+40-30 7
100 100 100 100
5. 'Eoto® 4 10 evdeydpevo va. kepdicel 10 1o dropo kot B 10 gvoeydUeEVo va,

kepdioet 1o 20 dropo. [Ipopovdg P(A) 1 .
14
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P(B)=P[(BNA)U(BNA)=PBNA)+P(BNA)
—P(A)P(B|A)+P(A)P(Bla) =L L Y=L

U 1
vv-l v v-1 v’
Apo  P(4)=P(B).

6. Eotm 4 10 £vdeyOUeVo “T0 01KOTEDO OO TO TPMTO KT LA VO givat Yoviakd”
Kat B 1o evdegyopevo “1o okomedo amd To dgvTEPO KT VoL gfvat yoviako”.

4 4
"Eyxovpe P(A)=— ko1 P(B)=—.
XOLL (A) 9 (B) 2
1) Exedn n enthoyn t@v owomédwv yivetor aveEdptnrta amd kabe KTripo
éyovpe
4 4 4
P(ANB)=P(A)-P(B)=~ —=—
(AN B) ()()912 27
ii) Eyovpue P(AuB)=P(A)+P(B)-P(An B)
_4,4 417
9 12 27 27°
17 10
1ii) ‘Exovpe P(AUuB))=1-P(AUB)=1-—="—.
) Exovp: ((Av BY) (AvUB) 2727

7. 'Eot® Y 10 £vde)OUEVO TO ATOMO TTOL EMAEENE VO, Eival VYIEC Ko @ TO TECT
va gtvor Betid. Zopeova pe to TpOPAN O EYOVLE TO SEVTPOSIAYPOLLLLOL:

"Eyxovpe
P(Y"@) _ PY'n®) _ P(Y')P(@‘Y’)
P©) P(©)
1 95
1000100 __9%

T 999 1 1 95 999+95
1000 100 1000 100
9

5
= > ~0,087, Snhadn 8,7%.
1094 nhaen ’
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I'ENIKEX AXKHXEIX

1. 'Eyxovpe P(2)=1
P(0)+ P(1)+ P(2) +...+ P(100) =1

1
+W

1 1 1

1 1
PO +=+—=+... =1
O+5+%

1 1 1 1
ot = ==
2

Opag E 92 T ol0

Apa P0)=1-1+ 1 _1

W W '
2. Emedn P(A')<0,28 éyovpe 1-P(A)<0,28, omdte P(A)>0,72 KOl EMEWN
P(B') <0,71, égovpe 1-P(B")<0,71, ondte P(B)=0,29.

i)' Exovpe dwdoyiké  P(An B)>1,01-P(AU B)
P(AnB)=1,01-P(A)—P(B)+P(AN B)
P(A)+ P(B)>1,01 mov 1oyveL.

il) Av qtav An B =, tote Oa eiyape
P(Au B)=P(A)+P(B)=0,72+0,29=1,01 mov givon dromo,
a@oV yvopilovpe 6t P(AUB)<1.

3."Exovpe
[v—lj_{v—l}z v-npt . w-hr _ - [ 1 +l}
K—1 K k-DIv-x)! klv-x-1)! (k-DIv-x-1!|[v-k «

I (s )| S R 4 _v]
Ck-DIv—x-D)! k(v-x) xlv-x) \x)
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4. * Xwpic eravarorobstnon
‘Eoto A, xar M, ta evdexdueva M In pmddo vo eivor dompn M podpn
avtiotoixme, kot A, kau M, o evdeyopeva 1 2n pmddo vo eivar dompn 1
HodpT OVTIGTOTY™G.
SOue@vo. pe To TPOPANUA £XOVIE TO SEVTPOOIOYPOLLLOL:

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

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

_ Kk A A ‘ A-1

T kHA k+A-1 xk+d k+A-1

:44444&44447(K+Aﬁ4):—:L<
(K+A)(K+A-1) K+2

* Me emavaromobétnon
Av enavatomobetiicovpe v In pndio 610 KOLTI, TOTE TPOPAVAOG 1

mOavoTNTO TOL EVOEYOLEVOL Va ivar 1) 21 prdha poopn etvot ton pe Y
K

Hoapotnpodye 611, pe enavatonobitnon N yopig enovatomodéton g Ing
UTOAOG TNV KAATT, 1] TOOVOTNTO TOL EVOEYOUEVOL VO €ival 1] 21 PTdha
pavpn givat idta.

5. 1)’Eyovpe P(B)=P(AN B)+P(A' N B),
enopéveg P(A' N B)=P(B)-P(ANB)
=P(B)-P(A)-P(B)
=P(B)1-P(A)
=P(B)-P(A).
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i) Opoimg éyovpe

P(ANB')=P(A)-P(AN B)
= P(A)-P(A4)-P(B)
=P(A(1-P(B))
=P(A)-P(B).

iii) Exyoope  B'=(AnB)YU(A' N B
P(B')=P(ANB')+P(A' B
P(B')=P(A)-P(B')+P(A' n B

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