KE®DAAAIO 1
[TPAT'MATIKOI API®OMOI

1.1  Ovzmpdalers Kot oL 110TNTES TOVG

1 1
1.1 "Eoto «, 5 §Vo mpaypatikoi apiBpol yia tovg omoiovg toydet o + 3 = 10 xau 8 + — = 2. Na vroAoyiocete TV TIUN
a

™ Tapdotacng af + 0716'
1.2 Avx — y = —2 va vrohoyiotel i T g mapdotaong: A = 6(a — x) — 2[4-9(y—a)] — [3z — 2(6a—Ty)] + 5y.
1.3 Avz +y = —1 va vrmoloyiotel n iy ™g mapdotaong: I = z(z — 5) + y(y — 5) + 2(xy — 2).

1.4 No vroloyicete TV T ¢ mopdotaonc A = 1234562 — 2 - 1234552 4 1234542,

1.5 Noa Bpeite Tovg Tpaypatikods aptBpovg x, v, w ov divetat 0Tt % = % = % Kol x + y + w = 1800.

1.6 Noa amodeifete 611 TO AOPOIGHA TPIDOV SLUSOYIKDV PVOIK®Y 0plOU®V eivol TOAATAAG10 TOL 3.
1.7 No dei&ete 0TL 1 S10QOPE TETPAYDV®V dVO JLASOYIKAOV PLGIK®YV aPOUdY givat TeptTTdg aptOudc.

1.8 Noa dei&ete 6TL TO ABPOICHA TGOV TETPAYDOVOV dVO SL0OYIKOV PLCIKMV APOUdY
i) etvar mepirTog apBude ii) otov doupebel pe to 4, divet vedrowro 1.

1.9 No onodeiéete 6t (v +y +2)2 + (v +y—2)2 + (x —y +2)2 + (x —y — 2)? = 4(a® + y? + 22).
1.10 No amodeitete ot (o + B2)(a + B) + a?B% = (a® + af + %)
1.11 Na amodeitete ot (a — B)3 — a3 + (a + B)? + 3a(a — B)(a + B) = a(4a® + 35?).
1.12 Ava + B+ v = 0, vo anodeilete oti: (a8 + By + va)? = a?B2 + 5242 + 422
1.13 Na anodeitete otu: (a? + 32)? + 4aB(a? — %) = (a? — B2 + 2a8)2.
y

1.14 Avwxﬁovvz =5= %,oz+6+’y =1lxkaua?+3%2++%=1,peq,B,v # 0, va anodeifete ot ay +yz + zx = 0.

1.15 Na omodeitete 6t 0 apduodg 2003- 20052 — 2004- 20023, eivor kOBog axepaiov aptduov.

1.16 e éva opBoydvio N mepiteTpdc Tov etvan 34em kot to epPodov Tov eivar 60cm?. Na voloyicete T Slayd@vio Tov
opBoywviov.

1.17 Avz + y = 2 kou xy = —1 va VTOAOYIGETE TIG TYWEG TOV TAPAUCTAGEDV:

11 ,
A=-4-, B=a?+¢*, I'="4Y% A=Pyy®, E=a'+y' K=|z—y



3z2 — 12
(5z — 9)2 — (2 — 3)2°
a) No Bpebolv ot Tiuég tov & yia T1g omoieg opiletol n TopdoToo.
P) Na amAomomOei n mapdotacn.

1.18 Aivetoum mapdotaon II =

1.19 Agov Bpsns TIG TIEG yla 115 omoieg opifovtar Ta anoueva Kkacu(xw LLETA VaL T ATAOTOGETE
@) A= 25(2x — 1) — (62 — ) B — (x —3)(2z — 5)2 — 16(x — 3)
o 4(222 — 4x + 2) B (22 4 9)(6 — x) + 422 — 81

1.20 No e&nynoete 611 o1 endueveg Tpotdoelg sivarl AavBaopévec.
0) To dBpotopa dVo omolovdNToTE APPNTOV UPLOU®Y, EIvVaL ApPNTOGC.
B) Av o, 8 sivan BeTicol axépaiot, SapopeTikoi ueTald Tovg Tote a £ B,
v) H tipny ¢ mopdotacng v? — v + 41, yio omolovéfnote epuoicd aptdud v, ivon mpdTog aptdpoc.

1.21 o) Tovtétnra Euler. o tovg mpaypatikovg apBuovg a, 3, 7y, vo anodei&ete ot

o+ 82 +9° =3afy=(a+B+7)(®+B°+7* —aB — By —1a)
= L@+ B+ [(@= B+ (8- + (v - )

B) Na omodeiete v wodvvapio: o + B3+ 93 =3aBy <= a=B8=9a+B+v=0
1.22 Tovtétnra De Moivre. No amodsitete Otu:

ol + gt = 20767 - 26%9% — 2%’ = (a+ B+ y)(a+ B —)(a—B+y)(a—B-7)
1.23 Tovtétnra Newton. ['ia tovg mpoypatikovg apdpods a, 3, v, va omodeifete otL:

(z—a)(z—B)(x—7) =2 — (a+B+7)2% + (aB+ By +va)z — afy

E&etdote TIc mEpnTdOELG OOV TO TPAOTO PEAOG €xEL dVO, TEGTEPA 1| TEPLETOTEPO TPOTOPADLLLA TOAVDVLLA TOL . MeTd
TPOCTAONOTE VO EIKAGETE T1) YEVIKT| TEPIMTOOT).

1.24 i) Na anodeitete ot (a+B+7)°> =+ 82+ +3(a+B)(B+7) (v + @)
i) No afein ekiowon: (2 —1)3+ (z —3)> + (z — 7)3 + (11 — 32)3 =

1.25 Av (a + B +7)? = af + Bv + ya, vo anodeilete ot o = 3 = v = 0.

a?
1
1.26 OuvopBpoia, S givor un pndevikoi kot dtapopetikoi peta&d Toug. Av 52 __:: 1 % to1e Vo amodeiEete 0Tt ot apBpol

a, [ givar avtioTpogot.

1.27 ) Na onodeitete 0t a(a + B)(a + 28)(a + 38) + B* = (a? + 3a8 + 52)2.

B) Na omodeiete ot z(z + 1)(z +2)(x +3) + 1 = (22 + 3z + 1)2
SOUQ@Va [LE TO TPOTYOVLEVO VO SlaTuIdoeTe pia TpdTacT).

v) Na e&nynoete 611 0 endpevog axépaiog Tov 100 - 101 - 102 - 103 1000t [e TO TETPAYOVO EVOG AKEPALOV.

1.28 No avoidoete Tov axépoio 314 + 313 — 12, 68 yvopevo omd TpOTOVS TAPEYOVTES.
An.26-3.5.7-13-73

6 6 6 2 2 2\ 3
1.29 Av a, 8,7 € R* xau woyvet: TV _ Y amodeitete OTL x6+y6+w6 = <x2+y2+w2)
a B v al + B0 + a? + B2+

1.30 Av a + 8 = 1 va vmoroyicete v Tipf g mapdotoong: A = 2(a® + 33) — 3(a? + 52).

1.31 Avz — y = 1 va vroloyicete Tqv Ty ™¢ mapdotaong: B = 2(x® — y?) — 3(2? + 42).

132 Ava+B8+vy=1,a8+ By +~va=—1kuafy = —1, va DTOAOYIGTOOV Ol TIHES TOV TAPUCTAGEDV:
A=+ 82472, B=a?B2+ 82 +1%%, T=a*+8 47, A=a*+8"++*

1.33 Ava + 8 + v = 0 16te va amodeifete ot ala + B)(a+v) = BB+ )(B+v) =v(v + @) (v + B)



1.34 No anmodeitete 6t (22 —y —w)3 + Qy—w -2’ + 2w —2-9)3 =322 -y —w)(2y —w — ) 2w — z — ¥).
1.35 Av 32 = a + B + v t6te anodeiéte 6t (v — ) + (x — B)2 + (v — 7)% = 3(z — a)(x — B)(x — 7).
1.36 Av a + B + v = 0 tote anodei&re ot

@ (a+8)°+(B+7)°+ (v +a)’ =3a+B)(B+7)(y+a)
B) (ka + AB)3 + (kB + A7) + (k7 + Aa)3 = 3(ka + AB) (KB + Ay) (kv + Aa).

2
1.37 Av (a + é) = 3, 161 va deilete 611 0® + 0713 =0.

1 . , . 1 1 1
1.38 Ava + — = 2 16te vo amodeifete 0t: 02 + — = + — =t + —
@ a? a3 at

2 1 1
1.39 Ot apBpoi «, 5 gival ovticTpoeot kot exoAnfevovy v 16oTNTO! atB+ = + .
4 a+l p+1
Noa vrohoyicete ta o, 3.
1.40 No anodsifets ot a) O 15 dwupei Tov 244 — 1. B) O 8 Swupeitov3?” —1, v > 1.
7) O (a —1)% Swpeitova’ ! —a” —a+1, a,v € N.
«a n B8
3 3 2T 3_ 433
1.41 No omodeitete 6L ot g + b T @ a g = (a+ B)2.
o— — — at+ ———
B afB g
14+ —— 1-
a—0 a+p

1.42 'Eoto «, 5, 7y gival ot mhevpég evog tptydvov ABI, yia tig omoieg woydel 1) oot TOL:
a—p + F=v + 7 g e 0. No arodeifete 0TL TO TpiymVO €ival 1IGOCKEAES.
Y (0%

1.43 T'0. Toug TPaypoTIKOVG aptdpoG o, 3, 1oydovv ot 166tnTeg: o + B+ v = a? + 32 + 2 = 3.
No omodeibete 0t v = =y = 1.

1.44 Av a+ S+ v = 0xoafy # 0, vo anodei&ete ot
o B4 A4
+ + =
B34+7%—3aBy Y +ad—3aBy a3+ B3 —3aby

a?+p%2+4%2 2 <1 1 1)
+3

o + 57 + o a oy

0

1.45 Ava + S+ v = 0xorafy # 0, vo anodei&ete OTL:

o + 2+ 73 —3af(y+2)

1.46 Ava+ 8+ v =0k afy # 0, vo anodeilete otL: PR =3
1.2 Awtoén mpoypotik®v aprtopdv
1.47 Av x > 1 t61¢ vo amodeilete ott: 1) 22 > i)z +2>22+1

1.48 Av x > 2 161e Vo anodeifete otu: 23 > 202 — 2 + 2

1.49 Av a > B > 0 vo anodsifete 611 o2 + 2a > 28 + af.

1.50 Av z >y > 0 va cuykpivere toug apdpods: o = 22 — y3 ka f = (x — y)>.
1.51 Avota, S givon pn apvnrikoi paypaticoi apibpol, vo cuykpiverat Tovg aptdpog:
r=0a>+ 3 xo y=a?B+ap?

x_yK .%‘2—y2

1.52 Av z > y > 0 va ovykpivete Toug aplBpovg: 1 — 5
Tr+y x4 +y

1.53 Na omodeitete ot (a + B+ )2 > a(f+v —a) + B(y+a — B) +y(a+ B —7).
[ote woydet n ot TO;



1.54 No Bpeite Tovg mpaypaticong apiduove  , p av dtvetar 6t k2 + p? = 4p — 4.

1.55 T toug Tporypatikods aptdpods o, y, a, B woyder n woémzra: (z + a)? + (y + 8)? = 4(ax + By). No anodeilete
otz =axuy = f.

1.56 Av2(afB —9?) = (a+ B)(a+ B8 — 2v) va deilete ot = 3 = 7.

4 1 5 2
1.57 'Eocto 0T1 —3 <zx< 5 Kol —2 <y < I Av A =6x—8yku B = fg + ?y’ va amodei&ete Ot

19 1
)2<A<19 i) —— < B<—-=
2< AL ii) B <B< 5
1.58 T t1g mpoypotikég petafAntéc a, B yvapiloope 0111 < a < 2k 3 < B < 4. Na anodei&ete OtL:
i) —10 < 2a — 38 < =5 i)3<apf <8 i) § < § <3 iv) 10 < o? + B2 < 20
1.59 T 115 dootdoels a, 8 evog opboymviov divetar 6tt: 8,3 < a < 8,5 kan 5,7 < S < 5, 8. Na anodeifete ot
i) H nepipetpdc tov Ppioketon petald tov tinadv 28 kot 28, 6.

ii) To epPadov tov Bpioketon petald tov Tnady 47, 31 ko 49, 3.

1.60 T tig axtiveg 00 opdkevipav kokhwv (O, R) kat (O, p) diveton 6t 3,5 < R < 4k 2 < p < 2,2. Na
amodeifete 0Tl T0 eUPadov Tov KukAkoD dakturiov Bpicketon petagd tov Tndy 7,417 Ko 127.

1.61 No copnAnpdoete TOV ETOUEVO TIVOKOL:

Avicomro. | 1 <2 <5 x<3 -5 <x <438
Sopfolopdc [-3,2) (—3,00)
, . , Tty
1.62 Av0 <z < 1k 0 < y < 1, t01€ va deilete ot1: 0 < Tr <1
Ty

1.63 Na omodeitte oti: 202 + 32 + 42 > 2a(B + ). Iote 10ydeL 166105
1.64 No amodeifte 6t 202 — 2z 4+ 1 > 0.
1.65 Na omodeitte 6t a? + 82 + 42 + 3 > 2(a + B — 7). 161 1oydeL n 166 TR

1.66 (Avicétte. Schwarz) i) Na amodeitete ot (o + B2 +v2) (22 + 4% + 22) > (ax + By +v2)2.
Av ot Tpaypatikol o, 5,7y, x, y, z €lvar un pndevikoi, Tt Gty TPONYovpEVT Gxéon 1 1odTTo 1oYVEL oV Kot HOvVo v
a_ B _ 7

x Y z’
ii) No anodeiére ot 3(a* + a2 + 1) > (a2 + a + 1)2. [16te 1oydeL n 16Tt

1.67 Katoaokevdlovpe éva opboydvio ABI'A 10 omoio &gl mepipetpo 20m. Av AB = I'’A = xm ko cvuforicovpe
pe E(x) to epPaddv tov, tote va. anodeifete Otu:

i) AA=BI'=10—=x i)0<x<10 iii) £(z) = —2% + 102 iv) E(z) <25
v) 'Eva opBoyavio pe otabepn mepipetpo 20m éxet 1o peyaidtepo duvato eppadov 6tav avtd yivel TETpaymvo.

1.68 Na Bpeite Tovg mpaypatikods aptduods z, y yia toug omoiovg diveton 6tu: 22 + 32 + 6y < 2(5x — 17).

1.69 Av ot «, 5 ivon Beticoi Tpaypatikoi aptBpoi, va cuykpivetat Tovg aptOpovg:
r=0o’+2B8% xu y = 3a3?

1.70 o) Na arodeifete 0Tt Yo kKGBe OeTikd aképato v 1oydeL OTL: (

2 46 2000 2 1
No anodsiéete OTtL: (,. = f—) —
B) E" 3 5 7 2001 1001

) <
2v+1 v4+1°

1.71 Av z > 2 va cuykpivets Tovg apBpodc 22 kot 72 — 6.

1.72 Av w > 2 va ovykpivete toug apdpoig A = w? ka B = w? + w + 2.

1.73 Av % = g = % Ko a3y # 0, va omodeifete ot o + 62 > B2 + 42

[16te 1001 N 1606 TO,

1.74 Ava, 8 > 0xata + 8 =1, vo anodei&ete Ot

Das<t i) (1+é) (1+%) >9 e+ >0 et
[67e 10y det ot 1wdTTEC;



1.3  Améivtn Ty mpoypatikov apdpov
1.75 Ovopélovpe maz{a, 5} 10v peyakitepo amd 10vg Tpaypotikods a, S.

>
Anhodn  max{a, S} = @ wazp

B ava<pf
[Ipoonabnote va opicete v amdAvtn T evog o € R, ypnoionoidviag v £vvola Tov max.
Metd eEnynote g womreg:  |a|=|—al >0 , Ja| >a ko |a| > —a.

1.76 No ypoyete xopig omddvto my nophotaon: A = |—z? — 1| — |22 — 2z + 1
1.77 Na amodeitete Ot ’042 + 6a + 9} — |a2 — 6o+ 9| = 120

1.78 No amodeifete 6T n maphotaon: A = |a? + 2o + 1| + [a? — 20+ 1| — 2|a? + 3

, €lvar ave&aptntn oL Q.
1.79 Av a < 8 < 7, va anodeifete otu o — B + |8 — 7| — |y — a| = 0.

1.80 Av -2 <z <1k —2 < y < 1 va amodeiete 0T 1| mapdoToon:
A=z +3y+8|+ |2z 4y — 3| + = — 2y eivar otabepny.

1.81 Na ypayete TG EMOMEVEG TAPACTACELS YWPIG AmOIVTA
W)A=|z—14+2-5 ByB=2[2—z| -3z +1

1.82 Na ypayete Tig ETOUEVEG TAPACTACELG XOPIG ATOAVTO,
DA=5lz—1|+2+z|—az—4 )yB=2z—-1—|z+3|+=z

1.83 Noa vroAoyicete TIC TYEG TOV OKEPOLOV T, OV IOYVOLV Ol EMOUEVES IGOTNTES:
|22 — 5| =5 —2x Kol e — 1=z — 1.

1.84 o) Av z # 0 va anodeitete 011 wo)veL: ﬁ <1
x
B) Av x,y, z # 0 va amodei&ete 0Tl 1IoyvEL: L + Y + < 3.

lz| ~ fyl [zl
, . , 20 3
v) Av o, 8 # 0 va amodei&ete OTL 1oyVEL: ﬁ + m <5.
«@

1.85 Na Bpeite Tovg TparypoTiKovg optBpos x, ¥, w, av divetal Ot
224+ 6]+ 3z — 2y — 1|+ |-z + 4y — 3w —T7] = 0.

1.86 Na Bpeite Tovg mpaypatkovg apBpovg a, B, av diveton 6t |2 — 38 + 13| + |58 + 4o — 7| = 0.

1.87 Na ABovv o1 e€icmoes:

a) 2z — 1] = |z + 1| B)[3—z| =7z —9| Y |dx —5|— |1 —22[ =0

1.88 Noa ABovv o1 e€icmoers:

o)z —2/=3 B) |6 — 5x| = 14 Y |1+ 2| =2
« B . ,

1.89 Ava,BeR* konz = —— , y= va amodeifete Otu || + |yl =1

laf + |5 la| + 18]
1.90 Av o, 8 # 0 xou o | 8] = B |a] tote deibre Ot1 o1 v, B glvar opdomHOL.

1.91 Av ywo tovg un pndevikodg mparypotikois apdpons a, B woydel ot a 8| + B la| = 0, tote deibre 6T avrol givon
€TEPOOT|UOL.

2
192 Av |2t 15‘ =5 tote |a| =5.
1.93 Ava, B € R pe a + B # 0, vo omodeifete 0tL a + p >1
. a, ! , >
K a+p a+p
2x

194 Ava,y e R ko d(2z,3y) =3y — 2z ,101 Yy > 3



1.95 Na AvBovv ot avicdoels:

o) |z —1] <2 B) |z +3|<7 7) |3 -2z <15
d) |z +5]>3 g)|4r — 5| >3
1.96 Na Bpebovv o1 mparypotikoi apiBpoi a, yio Tovg 0moiovg oy deL:
o) fa — 5] < |a +2| B) d(a, —4) > d(5, )

-6 d(2x,—3
1.97 Na Bpeite Tovg z € R, y10 T0Vg 0moiovg 1oYVEL: @) :z — x: B) é(i%))

1.98 Twtovg z,y € R 1oydovv oroyéoels |z] <2 war |y| < 3. Na oamodeifete otu:
i) 5z — 2y| < 16 i) |3z + Ty + 1] < 28

1.99 No amodeiéete ot |a2 +4a + 5| -3= |2a —a%— 2| + 6a.

1.100 Av —1 < a < 2 va anodei&ete 6TL ) mopdotaon: 1l = ’|oz +1| - 3‘ - ’4 +la— 2|’
eivan otabepn.

1.101 Av o, 8 € R, va anodeitete ot o2 o — 82 |8] = (|a| — |B])(a? + |afB] + B?).

1.102 T'w tovg mpaypatikovg aplfpovg a, 8 vo amodei&ete Ot

D)o+ |af| > B + Bal i) af — |af| < a|B| - B o

1.103 T tovg 2,y € R woydein woémrar: |5z + 3y — 6] =5z| + 3|y — 2|
No anodeitete 6t:  x(y — 2) > 0.

B

a . , .
‘ + “ > 2. Ilote woyder n wootta,
a

1.104 Av o, 8 # 0, va anodeifete 611 3

1.105 Av x € R*, va amodei&ete Ot11

1
T+ ‘ > 2. TIlote wybdetn 16610,
X

|z — 6|
|4 — x|

d(2z,—3)
d(1,2z) —

<1 B)

1.106 No Bpeite toug = € R, yo Tovg 0moiovg toyveL: o)

1.107 Av o, k,x € R vo amodeitete Otu:
]ja+4[+[3—af>7 ii) |k + 5]+ |k — 9| > 14
iii) |z + 2|+ |7 —4z|+ |3z — 5| > 4

1.108 No amodeitete Ot
(x+2)?2 (1-2)2

o >3 ue x#1 xuu x# -2
) g T 2 M 7
402 — 4 1 4a2+4 1
B) a ot o tiat >2 ue a%% Ko a#f%

2a—1 | PRartl
1.109 Ava, 3 € R va amodeifete 61t i) ‘|a| - \5|) <la+pl i ’|a| - |3|) <la— gl

1.110 T To10Vg POy HLaTIKOVG aplOIovs v, B 16YVOVV Ot ETOUEVES IGOTNTEG;

i) Jo = B = |+ J] ii) o = B| = |a] + |B]

1.111 Av x,y € R* ko = 2, 101€ va amodeiete Ot o1 z, Y €ival eTepOGTUOL.
) y b)

zly| —ylzl
xy

1.112 No amodei&ete Ot
D|z+14+z+1+|lz+1—-2z—-1-2]z+1=0
ii)lx—2|—24+a|+]|2—z|—2+2|—]4—22|=0

1.113 Noa BpeBovv ot puowoi apiBpol i, v, yio Tovg 0moiovg IoYVEL 1] 10OTNTOL:
[Bu—2v 45|+ v+ 1—5ul+5u=v+1.



1.114 Na Bpeite Tovg Tpaypatikodg aptdpong a;, B, yio Tovg 0moiovg 1oybeL | oxéon:
la+3|<28-1-p2

1.115 No Bpeite Toug TpaypoTikobs aptBpons &, Yo Tovg 0moiovg IGYVEL 1| GYECT:
|x2f2x’ <4r—z%2-14

1.116 Av —2 <z <1 voonodeitete OtU: |:L'2 —3x — 10| < 20.

1117 Av |z] <1 k. —1 <y <3 vo anodeilete otu ‘xQ —3xy—y+1| < 14

. |z| |yl
1.118 A
v |z| # |y| tote |x+y|+|x—y| >

1.4 Pilec mpaypotikov aprOpmv

1.119 No yopaktnpicete TIg TPOTAGELS TOV 0KOAOVBOVY YpdpovTog TV EvoeiEn Zootd | AGBog Kot Vo SIKOLOAOYT|GETE
TNV AmAvVTNoN 00,

1. Ava, 8 > 01tote Va+ 8= /a+ /8.
2. Avz < 1l tote oyt Va2 — 2z + 1=z — 1.

3. T k60 mparypaticd apdpd z woydet Va2 — 1= /(z +1)(z — 1) = vz + 1 Vo — L.

1.120 Na omodgitete om: \/75 + \/51 —5V15-3V4=9

1.121 Avz = V74 V5 xary = /7 — /5, va Ppeite v apduntikn Ty tg alyePpikig mapdotaonc: z2 — xy + 2.

1.122 No anodei&ete T1g sn()uevsg 160TNTEC:

D/ - V224 /2- VB2 -\ /(V2- VB2 - \/2vB-3v2) =12
iil) ( 5{—3)(5\f+3) (4 —2\/3)2—8\/§(2—\/§):37.

L123 Ava =242, B=24+V2+ V2, v=2— 2+ V2, va omodeiete dria - -y = 2.

1124 Ava=1/2+V2+V3, B=1/2—-V2+V3, 7v=V2+ V3, va anodeifete 6t1: v - B -y = 1.

1.125 No yphyete Tig EMOUEVEG TAPACTACELS Ypnoiomolmvtog pio pio.

o) 5v/12 — 2¢/147 + /108 B) 4v/162 — 3v/50 + /242 — 31/128 — /18
1.126 No ypdwyete Tig enOUEVEG TOPACTACELS YPNCLLOTOIDOVTOG dVO piles.
o) 5v/8 — /27 + /50 — /300 — 2v/2 B) 348 — /18 — V12 + V98 + /3
1.127 No petotpéyete o enOUEVH KAAGLOTO € 1G0JOVOUN LE P1TO napovouacsrﬁ.
2
a) — — — €)
' LG Vi f G 37
3 4 V2
g) ——= o1) ———= d) ——=
4-V7 23 -5 2\f 3v2 2V3+5
1.128 No amodeitete Ot
0L)\/§+\/§75 p Y2 VR T
VB+vE VBB VIeVE VE-VE 3B
V3+v2  V3-\2
1.129 No anodei&ete ot + =
I E—va T VBT v2
1.130 No amodei&ete OtU:
1 1 3vH 1 1
) - = V5 B) + = —76
VB B+vER A 2—VEP @2+ V5



1.131 a) No exteléoete ta avontoypate: (V2 + 1)3 ko (V2 - 1)3.
B) Na amodeitete ot /7 + 5v2 — v/5v/2 — 7 =2
2427 + 5y/18 — 3/45 + 18 3

1.132 No anodeiete Otu: = -

275 + 550 — 3v/125+30 5

1.133 No anodeitete Otu:

o) V19++35 <5 B) VI3 + 5 < V1L + 7 v)\/13+€'/25+\4/ﬁ<4

1.134 Na amodeifets ot i) V5 —2v6 =3 — V2 i) Va+2v3=v3+1
2 7Va?—2x+1 2922 — 36z + 36

1.135 Av1 < z < 2 vo amhonomnBei n mapdotacn: A = va? — \/xx — 1T i vz o ; + .

1.136 Na Bpedovv ta efaydpeva: i) V/375 — /24 — /81 i) v/2592 — v/512 + v/2 — /32

1.137 No vToA0oYiGETE TNV TIUN TOV TOPACTACEDV:
o) V5 - V2L YVT+VE VB V21 VT -5
B) V3 —vVT-VVIO+v2-V3+V7-VVI0 -2

1.138 No petatpéyete ta sn()uexiu KAGGLOTO GE 160SVVOUA [LE PTTO TOPOVOUAGTY.

a) 376 B) % Y) ﬁ

1.139 No ypawyete T1g Topactdoelg pe ™ Pondeta pog povo pilog.

o0\ V77 B) \/3V/3V9 v V/3V27V3 8) V2 V28
1.140 No BpeBobv ta e&oydpeva:

@) V5255 B) V2. {/2V/272 y) V314 4/3+/373

1.141 No Bpebobv ta e&oydpeva:

W) V2 V4 B) V243 : V3 Y V333
8) (V5-V/5-v5): V25 e) (VT-V7- NT): (VT V)

1.142 To 1637 o Fermat Siotonmos éva Bsdpnpa yveotd o «to tekevtaio Bsdpnue tov Fermaty!:
Agv vrapyovv Betikol aképatot x, y, 2 KoL v pe v > 2 doTe va oyvet: ¥ + y¥ = 2.

XPHGULOTOLMVTHG TO TPOTYOVLEVO, Vo 0modeifete 0Tt yio, omolodfmote OeTikd aképaio 1, o apdudc v/3n2 + 3n + 1 dev

elvan aképatoc.

1 1
1.143 Na Bpeite v apOpntich T g alyePpicig mapdotaong: =2 — — +y2 + —yiwz = V3 + Lxary = v/3 — 1.
€z Y

1.144 No omodeitete 6t (v/80 — /200 — /180 4 /288 — v/8)(1/20 — v/45) = 10.

1 1 1
VR VR B vE

1.146 No petetpéyete o eMOUEVA KAAGLATA GE LIGOOVVALLN LLE PNTO TAPOVOLAGTY.
1 1

1.145 No amodei&ete OtU:

1
o) ——F———= B) —=—F=—= Y)
1+v2-V3 V2+V3+6 VIEvV2—V1-12
1.147 No petetpéyete to ETOUEVE KAAGUATO GE 1IGOOVVOLL LLE pNTO TOPOVOUAOTY.
/4 — 2 /o L B /o — B
a)u,us—2§w§2l<mx7é\/§ B) atptva B, pe a>pg>0
Vi VatB—a-p

1To televtaio Oedpnua Tov Fermat anodsiydnke to 1993 and tov Andrew Wiles. Ovopdotke £tot emetdy frav 1 tekevtaio omd Ti¢ TPOTAGELS TOV
elye onpewvoet o Fermat 6to mepBdpio vog avtitumov tv AptiunTikdv Tov AOQavTov, HETAPPUCHEVO GTI AUTIVIKY.



r+vVat-1 x—+va2-1
r—vVat-1 z+Va?-1

1.149 No petooynuotioete Ta endpeva priikd dote to amotéheoua va £xet podvo amiéc pilec:

o) V9 — 45 B) V18 — 8v/2 7) V8 +2V12

I
VA—2v3 Vi+2/3

1.151 Ava = /375 — V16 + /2 — V192 kB = /72— 9+ /384 + /4 — /162

delte 6t v - B = 1.

=4xvz? -1

1.148 Av x > 1, vo amodei&ete Ot

1.150 No amodeitete Ot

1.152 Aiveton o kKAdopo K =

No 10 HETETPEWETE GE 1IGOSVVOLO TOV, LLE PTO TOPOVOLOOTH.

1
Y25 + /30 + /36
L S 1 . 1

1+v2  V2+V3 VI8 +99 V99 + /100

1.154 Av 22 + 5y% = 8, vo amodeifete otu: /2% — 10y2 + 17 + /25y* — 622 + 57 = 12.

1.153 No vrohoyicete v mapdotaon: 1+

1.155 No petetpéyete to eTOUEVE KAAGUATO GE 1GOOVVOLL LLE pNTO TOPOVOUAOTY.
T —

L Yy
a)\/ﬂé/ﬁ B>€/P+s/a?y+e/y

s hez,y >0



KE®DAAAIO 2
EEIXQXEIX

2.1 E&wsooeg 1lov fabpod
2.1 Na Moete myv ekicwon k(K + 5) — 6 = k2 + z(k + 2) , Y10, TIG S16QOPEG TIHES TG TOPAUETPOL K € R

2.2 Aivetonm ekiowon A2 (z — 1) = A(z + 2), He A TPoyHOTIKY TOPALETPO.
i) Nao ypayete v e&icwon otn popon ax = .

i) Na Moete v e&icmon yia g S16popeg TIHEG TOV A.

iil) o wowd Tipn tov A 1 e&icwon €xet povadikn Avon v z = —3;

2.3 o) No Moete v e&icoon: Mz — 1) = x — %, Y T1G O18.popeg TYEG TNG TAPUUETPOV .
B) No cOUTANPOGETE TOV EMOLUEVO TIVOKO, COLPMOVA LE TN ADGT) TOL TPONYOVUEVOD EPMTILOTOG.

Ty tov A | Avon g e&icwong
4

1
-1

povadikn Avon o 3
1

2.4 Na Mogte v e&icwon 5(k — ) — 6 = k(k — ) — 3z, Y10, TG S1APOPEG TYEG TNG TOPApETPOL K € R
2.5 Na Bpeite 11g Tipés v mapapétpav A, p dote ) eéicwon A\(3x + 5) + 49 = p(3 — 2z) + z va givar adprot.
2.6 No Bpebovv ot Tiég TOV mopapsTpmv A, 1 dote N e&looon A(a — 2) = 6x + 9 — T va givar adovarn.

2.7 No WBo0v ot eElomoelc: o) lxIT_Q - % =1

2]z —3]+1 3(lz—3]—1)

By o —3| - 2= el e
)2|475x|71 _ 34-5x|-2  5|4—5z[+4 T]4-5z[-6
v 3 4 o 6 6
2.8 No Awbovv o1 e€looels:

5—lz—2 2 3—lz—2
0) T2 2 g g gy = 2l

le —=3|—1  2— |2z — 6]
B) 5 =3—x|—1

3

2c—1|—-1 1 /3-|1-2z 1 6x —3|—6
) —
T 4 3 2 4) 12

2.9 Avo avtikpvotd AMpdvia A ko B anéyovv 132 piha. ‘Evo mhoio Eexkvd amd to Mpavt A pe katevbovon 1o B, ue
TayotnTa 24 pida Ty ®pa. Metd omd pio dpa €va dgvtepo mAoio Eekva and to Mudve B pe kotevbouvon to A, pe
tayotnta 30 pidia v dpa. Xe OG0 ¥poOvo 0o TOV ATOTAOL TOV TPAOTOL TAoiov Ha cuvavtnBovv; [1d6co anéyet To onpeio
ouvAvTNoNG oo T VO Apavia;
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2.10 No 2vBobv ot endpeves eElo®oelg Yo KGOe TY TG TPOYLLOTIKAG TOPOUETPOV Li.
) ple —p? —4=4u(z —1) i) p2(x — 1) = dpx + 8

2.11 No AvBovv ot e&lomoels:
o) (ar — )%+ (Bx — 1)? = (Br — a)? + (ax — 1)?
B) (z+ XA =) + (z+ p)(A+ p) = (A + p)?

T+ « n z+

T —« z—f

2.12 No Avbein e&icwon = 2, 710 T1G APOPEG TIHEG TOV TAUPUUETPOV v Kat [.

2.13 Noa AwbBodv ot e&lodoers:

@) [Jz] + 3] =4 B llz+1[ -1 =2 V2] -1+ 1] =3
2.14 Noa 2wbBodv ot e&lodoers:
)|z —2|+z=28 B3z —1|=x+1 Vig+1+|z—-1=2
2.15 No AMdoete 116 e€lodoelg:
i) |22+ 20+ 1| —|2? +3] -5z =3 i) [42? + 4z 4+ 1| — 2|22 + 1| = 2 4 222
o+ 2 4 _ B-=3

2.16 No Bpeboiv o1 mpayuatikoi apbpoi a, 8 dote N e€icmon;: o + e e

va £yetl 600 TOLAYLOTOV AVGELS.

2.2 H&liomwon 27 = «

O Woeig g e&lomong ¥ = o Tapovo1dovtal GToV ETOUEVO TIVOKOL:

] [ o« | v [Pilegmea” =qa|
a=0 0
H e€iocowon || a >0 | dptiog Yo kol —
¥ =a TEPITTOG Ya
a<0 | daptog advvaTY
TEPLTTOG -/«

2.17 O dykog evog kOBov givar 729 em?. No. Bpeite 10 uiKkog Thg akpig Tov.

2.18 Ze éva 0pBoydvio TapaAANAETinEdO TO TAGTOC TOV gival SUTAAGLO TOL VYOLS TOV KOl TO UNKOG TOV TPTAGGLO TOL
DYOVE TOV. Av 0 6YKOG Tov TapuAnAemiméSov eivan 2058 cm?, va voAoyiceTe TIC S100TAGELC TOV.

2.19 No Mdoete 116 e€lomoElG:
o)z’ —8lx =0 B) 64x° — 23 =0 Y8xi+2=0
8)62° +3x =0 €) 13528 + 4025 = 0 ot) 2% — 25 =0

2.20 No AwbBobv o1 e&lodoers:
o) (r +6)5 = 32 B) (x —5)* —216(x —5) =0 Y) (22 —1)° + 4w = 422 + 1

2.21 No Moete tic eéiohoerg: o) 28 +2* —22 —1=0=0 Bzt —322° + 25 -32=0

2.22 No Adoete 116 eEI0MOELG:
(l) x1962 + 128581969 =0 B) 1,2050 + :1750 — 2171050 Y) 8888.I2001 + 1111:62004 =0

2.3 E&wsmoeig 20v fadpod

2.23 Na Moete 116 eélomoeg: o) 22 + 25z —1 =0 B) V222 — (V2 + V3)r +v/3 =0
2.24 No Bpeite 10 Oetik6 Tpaypatikd apdud x, av ot apbpoi x + 1, 3 — x elvon avtictpopot.

2.25 No W0ein eéicowon: (22 — 3z — 10)% + (322 + 52 —2)* =0

2.26 No Adoete 116 eElomoElg:
@) |22% — 9z — 5| + |1 — 42?| =0 B) |z + |22 — 2| = — |z + 23|
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227 Ava, B € Q, pe a # 0, va anodeifete 6t n ekicwon 3ax? — (4a — 3B)x + a — B = 0 éyel pnég pilec, and Tig
omoieg 1 pia elvon otabepn).

2.28 'Eoto a, 3,y mpaypotikoi aptdpoi tétotot dote o > 0 xar 3 > a++. No amodeiéete otin eéicwon ax?+Bz+v = 0
éxel pileg dvioeg.

2.29 Atvetoan géioowon 22 — (4a — T)z +3a®> —17a+ 10 =0,a € Z, a > —1.
i) Na amodei&ete 61 TO AOpOIGHO TV TETPUYDOVOV TOV PLLOV TNG Elvar TePTTOS OPONOG.
ii) No vroloyiotei n Tiun tov a étot, dote n peyaddtepn pilo vo gival tetpamhdotia e KpOTEPNG.

2.30 Aivetoan eéicoon: 22 — (u—3)x +p? —5u—2=0, p € R.
a) INa moég Tipéc tov w1 e&iowon €xet dumhn pida;
B) T'a t1g TIég Tov 1 mov Ba Ppeite oTo epdINU O), Vo AoeTe TNV &lowon.

2.31 Atvetonm eéicwon: (A — 2)z2 +2(2 — M)z + 3 — 5X = 0, pe A mpaypoticr mapdpetpo. o motég Tipég Tov A m
e&lomon €yet dvo ioeg pilec;
TNa g Tipég tov A mov Ba Ppeite, va Aboete v e&icwon).

2.32 No Bpeite Tig Tipég Tov A Y10, Tig omoieg n eéicwon: (2A + 1)2? +3(A— 1)z —A+1=0
éyetl 0vo ioeg piles.

2.33 Nao Bpeite T1c TYéG TOV TPAYLLATIKOV 0ptBoD A, Yo Tig onoieg 1 e&lowon:
(3 —2)\)2? — 4x — 1 = 0, éye1 500 Srapopetikég pile.

2.34 Aivetonn séiowon 22 — 3z + 1 = 0, ps pilec 1, £o. No vroloyiGeTe TV T TOV TOPICTACEMV:
2 2 g Z2 3 3
o) 7 + x5 p) —+— ) 27 + T3 d) [r1 — w2
X2 T

2.35 No amodeitete 611 10 ABpotopa Tov KOPov Tov pidv g e&icwong:
2
o + x4+ & — 2 =0, p# 0, eivar ave&dpmro 00 L.
2.36 Av o, 3 givar ot pileg ™ eéicwong (z — 2)2 — A(4z — 3) = 0, va anodeifete 6T N maphotaon (o — 3) (B — 2)
glvar aveEaptnn T0L A.

2.37 Aivetoun eéicwon 422 + (3 4+ v/3)x — 2(5 — V/3) = 0.
o) Na omodeifete 0T 1 e&lomaon €xet pilo Tov apBpd —2.
B) Na Bpeite v dAAn pila g e&iomong.

2.38 Aivetarn séicwon 222 —3ax +a? +af —262=0,a,8€R
a) No anodeifete 6 n e€icwon éyet pila tov apBud o — 5.
P) Na Bpeite v dAin pila g e&lomong.

2.39 No Bpeite Tig THéG TOL TPAYUATIKOD aptdpov A, Y10, Tig omoieg N eéicwon (A — 3)z? — Az + 3 + A = 0, &yt pia
Betucn Ko pio apvnriky pida.

2.40 No 2wbBodv ot e&lodoers:
o) 622 — |z|—2=0 B)2(x —4)? —|r—4]—-15=0
Y)6(x—1)2-5[1—2/—-6=0

2.41 No AwbBobv ot e&lodoeris:

o) (22 +27)% — (22 +22) —2=0 B) (22 —1)2 —4(1—22)—-21=0
2.42 No AMvoete 116 €E100D0EIG:
)zt —322-4=0 B)3z* + 1622 +5=0 Y2zt —3224+1=0
2.43 No Adoete 116 eElomoElG:

2z +1 3 z—2 3x—1 18 Tz —28 7
(I) ) = B) - = 2 +

z—1 i -z z 42 2—x x? —4 24z

2.44 No Moete v eélooon 3z% +5|z| + 2 = 9.
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2.45 Bcwpovue Ty eéicoon 22 — 2(2a — B)x +4a — 26 -1 =10, 6nov o, 3 € R.
i) Na amodeitete 0t e&lomon €xel mpaypatikés pilec, yio kdbe Tipn tov «, 5, Tig omoieg va Ppeite.
ii) Na Bpeite ™ oyéon mov cuvdésita a, B, dote N e€iomon va. éyel durhn pila. oo givar tdte M) dumAn pila g e&lowong;

2.46 Aivetoam e&icwon: (z—a)(z— )+ (z = B)(x —v) + (z —y)(x — @) = 0, 6mov v, B, 7 € R.

i) No anodeitete 0111 e€lomon £yel mdvtote mpaypatikég pilec.

it) [Tote n e&iowon éxet logg pilec; [otég etvar avTég;

247 Ava, S, eivan Thevpég evog tprydvov A BT, vo amodeifete 0TL 01 emdpeves eEI6MGELS OgV EYOVV TPAyUOTIKES Piles.

) Bya? — (B2 +4% — ) + By =0 iy

z+1 x

2.48 No. Bpsite T1g TIHéG TV A Y100 TG omoieg M e€iowon: (A — 1)z2 —2(\ — 1)z — A2 — 2)\ + 3 = 0 &ye1 §bo {oeg piles.
To i Tiég tov A mov Ba Ppeite, molég eival ot iogg pileg g e&lowong;

2.49 No VTOLOYIGETE TOVG TPOYLLATIKOVG aplBovS v, 5, av 1 e&locwon:
22 +5|3a — B — 8|z + 2a8 = a? + (2, éye1 dbo ioeg pilec. Moteg eivan avtéc;

250 Ava, B,y € Q, va amodeiéete 6T e&icmon:
a(B -2+ By —a)z+y(a—B) =0, a # 0 xu B # v &el pniég pileg, amd Tig omoieg N pia ivon
otodepn).

2.51 Aiveton m e€icoon az? + Bz +v = 0, a # 0. Av y10 TOVG GUVTEAESTEG v, v TG e€icmong 1oyvEL N 16OTHTA
| — | = || + |y], va anodei&ete 6T n e€icwon Exer mpaypatikés pilec.

2.52 Avn eéicoon ax? + 2Bz + v = 0, a # 0 éet dHo dwpopeticés pileg, Tote Vo amodeifete 611 10 1510 GvUPaivet
ot pe v géicwon 8222 — ay(z — 1)2 +ay = 1.

2 2
2.53 'Ecto a ko b ot pileg g eéicwong 22 + 3z + 1 = 0. No anodeifete 6t (ﬁ) + (a j)_ 1) = 18.

2.54 Aivetonn devtepoBabua eicwon |A — 3|22 — 2z + 1 =0, X € R. Na Bpeite 11 Tipég T0V ), Y10, TIC OMOEG:
i) H e&icwon éxel mpaypotikéc pilec.

ii) Ot pileg g e&icmong eivan avtictpopeg.

1
iii) Ot pileg 71, T2 TG e&lcwong emaAnOedovy TV 166TNTA T3 X0 + 7123 = 3

2.55 T'10. OLéG TULEG TOV TTPOryHaTLkoD aptdpov k, ot pileg o1, 22 g eéicwong 222 — (k+4)x + 7 — 2k = 0, 1kovomo1ovy
mv wémra 23 + 23 = 6;

2.56 Atvetonm eéicwon 222 — 62 — 1 = 0 (1) pe pileg 1, z2. Na kotackevdoetedevtepofddua e&icoon n onoio vo.
éxet pilec

i) Tig avtiBeteg TV pridv g (1)

ii) Tig avtiotpogeg TV pridv g (1)

iii) 800 povadeg pkpdtepeg omd t1g pileg g (1)

2.57 No opiotei 0 Tpaypuatikog aplipdg A, dcte ot EIoMOELG:
A=D1z =2 \+1)z+2=0 A+1D)z2—(@drx—1)z—-2=0
va &govv pia kown pila. Na Bpeite Tnv kown pila.

2.58 Aivetoan eéicwon 222 —2(y—a)z+a?+282++% —2aB 2By = 0, 6mov a, B,y € R, n omoio £xel TpayHOTIKES
pilec. Na amodei&ete otu:

wp =21

B) H e&icmon €xet durhn pila tov apBud 5 — .

2.59 Oewpovue my ekicwon (o + B2 +~2) 22 +2(a+B+7v)x +3 = 0, 6nov «, 3,y € R*, n omola &yet mpaypoTikés
piCec.
o) Na Bpeite ™ oxéon mov cuvdéel ta «, 3,y

B) Na Bpeite 11 pileg g e&lomonc.

2.60 Av ot efiowoei 22 + ax +be = 0, x2 + bx + ca = 0 &yovv pia pdvo kown pile, SQOPETIKH Tov PNdevic, vo
anodeifete OTL o1 GAAeC pilec TV 00 sEiohosmvy, sivon pilec e eéiomong 2 + cx + ab = 0.

13



KE®DAAAIO 3
ANIZQYEIX

3.1 Awvicooeig 1lov faBpod

3.1 No Bpebel o aképarog aplBudc x o omoiog emainbevel Tig oyéoels:
5 — 2 4—7x>1—3az ol 4—x 6x—1> 1
3 6 12 b T 8

3.2 Tpeig dadoyikoi puoikoi apBuoi £xovv dBporopa peyoldtepo Tov 12 kou pkpotepo tov 17. Na fpeBodv ot apiBuoi.
3.3 Na Bpebovv tpeig dradoyikoi dptiot apifpoi v onoimv to dfpotoua Ppioketon peta&d Tov apdunv 19 ko 26.

3.4 No AvBolv ot avichoels:

oz +1]<5 B) |22 — 7| <9 ) |6 — 3z| < 15
d) [3x —2|>7 €)|12—-9z| > 6
, , a? -9

3.5 Aivetorn mopdotacn: A = H73

x| —
o) "o motég Tyég tov z opiletan n Tapdotacn; B) No amhomoceTe TNV TOPAGTOOT).
v) Na Moete v avicoon A > 6.

22 1
3.6 Aivetoin mopdotoon: A = x|||x1—|—

7| —

a) o motéc Tipég tov x opileTon n mopdotaon; B) No amhomoiceTe TV TOPAGTOOT).

v) Na Moete v avicoon A < 3.

3.7 Na AvBodv o1 avie®oEls:
)2 <|r—5]<5 Pp)3< 83—z <7 N1<|2z—-5<6 3)5<|4—6x <9

lt—2|—-1 |2—2|-3 1+|-z+2
< < .
4 2 - 3

3.8 No Bpeite Tig TYEG TOL T Y1a TIG OTOiES oY VEL 1| OYEoM:

3.2 Avicomosig 200 BaBpov

3.9 Av f(z) = —222 + x4+ 1, 1618 f (100%) > 0

3.10 No TopayovIOTOUGETE T TPUOVOLLOL

o) f(z) = =322 + 152 +42 «xu P)g(x) =622 -T2z -5

Y) h(z) =922 — 162 +8 «wor  §) () = 2022 — 60x + 45

3.11 Na BpebBodv ot TipéG TOL , Yo TIG 0TOiEg EYOLV EVvola Ta ETOHEVA KAGGHATH. META va To AmAOTOMGETE.

22—z-6 922 4+ 62 — 8
A= T -T70 p_ Jz+6r—-8
WA= ST 5 12 P 1522 & 22 — 24
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3.12 Atveton 1o tprdvopo f(z) = 622 — 5z — 6.
0) No Bpeite T0 TPOGNLO TOL TPLOVOLOL, Y10 TIC SIAPOPES TIUES TOV .
B) No copumAnpmoete o exdpeva Keva Le £va amd o cOpfora <, >, =.

o) f(V2)---0 B) £(—0,667)---0 ) f(1,534)---0
9) f(1,5)---0 & f(5)--0 ot) f(—0,6)---0
3.13 No WBovv ot avichoelg: a) 3z — 22 > 0 B)5—22 <0 7) 322 + 22 -8 <0

(=322 + 7w — 5)(42? — 442 + 121) ) i :
gtvon un apynTIKoG, Y10 omolodNmToTE TIUY

3.14 No amodeitete 6T1 10 KAGopa K =

—22+ 3z —3
TOV TPAYLOTIKOD aptOpov .
3.15 Noa Avbobv ta cuoThpato:
4—x2>0 2—-22<0
20 —1>0 2 2
W9 By —222 —x2+6>0 Y){ =222 -5+ 12> 0
¢ —x—-2<0 5 9
—3x*+4r—2<0 r*4+3r—4<0

3.16 T motég Tég Tov x opilovral o1 TAPAKAT® TOPUCTUCELS,

a) A=+4+ 3z — 22 B)B=+1—22++222 -9z +4

3.17 Na anodeifete 61110 TpLdVLpO @(2) = (a? + 1)2? —3ax +3, a € R sivol OeTikd yia omoladNmoTE TIUH TOL .

2 —ax 4+ a — 1, va givon un opynTiKo.

3.18 No Bpeite v Tun tov a € R, dhote 10 Tp1dVLNO g(T) = =
3.19 Na onodeitete 611 10 TpLdOVLRO h(x) = —22 + 2ax — (B + 7)? , ivor apvnted Y10 k6e x € R, 6tov  a, B,y
glvar TAevpég Tprydvou.

3.20 a) No Bpeite ta tpoonua tov povipey: f(z) =22 — 3z +4  xm  g(z) = 222 — 5z + 4.
P) Na Bpeite T1g TIHES TOV TPAYLOTIKOV 0pOU®Y & KoL Y, oV 1oYVEL 1) 1oOTN T
(2% — 62 +9)(y* — 3y +4) + (dy +5)*(22% — 5z +4) =0

3.21 Aivetoin e&icoon (A — 2)x? — 2Az + 2X — 3 = 0. Na Bpedei 0 mpaypatikog apduog A, dote n eéicwon va éxel
Vo avioeg mporypatikég piles.

3.22 No Bpeite T1¢ TWEG TOV TPAYUATIKOD 0POLOD L1, VIOl TIC OTOIEG 1) OViGmON
(n+2)z? — 2(p — 2)z + 5(1 — 2) < 0 0Anbedet y1o ke = € R.

3.23 Aivetoan ekiowon 22 + (A —2)z — A+ 1 = 0.

o) Na amodeifete 0tL yio kB A € R, 1 e&icmon éyel mpaypotikég pileg Tig 1, 2.
B) Na. Bpeite Tig Tiég TOL A Y10, TIG omoieg 1oy0et N oyéon: 1 < 22 + 21 - 29 + 22 < 7
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KE®DAAAIO 4
[TPOOAOI

4.1 AxoiovOigg

4.1 Na Bpeite Tovg TEVTE TPATOVS OPOVG TOV AKOAOLOLDV:

(-1)"v i " g
ii) a, = -

V241 v

4.2 Aivetoan axorovdiaa; = 1,ap = 3o a? 11 = @y ay2-8y10k00e v € N*. Na Ppeite tov 50 6po g axorovdiog.
Am. 577

1) a, =

5a, — 4

4.3 No. Bpeite Tovg TEVTE TPMOTOLG OPOVS TNG akoAovbiog (a, ) pe a; = 3 Kot a, 41 = Tra
ay

4.4 Aivetarm akorovBia tov Fibonacci, a1 = 1,a3 = 1 kat ayy2 = a,+1 + a,. Na Bpeite Tov 170 6po g akorovbiag.
4.5 Aivetar n axorovBia (a,) pea; = 1 kot a, 41 = m.

i) Na Bpeite tov 60 6po TG akorovbiog.

ii) Mnopeite va sikdoete” Tov yevikod 6po g akorovdiog;

3+a,
1—a,

4.6 Ocwpovpe v axorovbia (a,) pe a; = 2 KoL ay 1 = , YwL kabe v € N*,

i) Na Bpeite tovg €51 mpdTOVG OpOLS TG BKoAovBiag.

ii) Tvmoapatnpeite;

4.2 AprOuntikn Tpd6odog

4.7 Ze pio apOuntikn po6odo 1o dhpoicua Tov 200 , ToL 40V Kot Tov 60V dpov givar 0, Evid To dBpotGe TOL 30V , TOV
50V Kot Tov 7ov 0pov givar 6. Na PBpeite to dBpoiopa tov 30 TpdTmv 6pav TG TpodSov.
Am. 690

4.8 'Eva 6éatpo €xel 12 oepés kobopdtov. H mpadtn cepd €xet 10 kobicpota ko kdbe emodpevn €xel 3 xabiopata
TEPLOGOTEPA OO TNV TPONYOVLEVT TG,

0) IToéca kabicpata éxel n tedevtaio oepd;
p) Ilooa kabioparta £xet 6A0 T0 BEaTpo;

v) Xe po TopdoTaoT To EGLITHPLO TG TNG Gepdg dtavepndnkay dwpedv kot Ola to vrdroua TovAndnkay mpog 30€ to
éva. [Tooa yprpata eioénpae 10 BEatpo amd TNV TaPAGTUCT AVTN;

4.9 Mio opdda 324 oTpOTIOTOV TOPATAGGETOL GE TPLYMVIKO GYNIO DOTE: GTNV TPMTY| OEPA UTAIVEL £VAG, GTNV dg0TEPT
TPELG, OTNV TPITY TEVTE K.T.A.
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0) IT6écot Ba givar oty 121 oepd;

P) I1doeg oe1pég oynpaTicTKAY GUVOAIKE,;

4.10 A. Xe pio apeiBeatpikn aibovca Bedtpov pe 20 oepég kadiopdTmy, To TAN00G TV Kabiopdtov kdbe celpdg oyn-
patiel apOuntikn Tpdodo. H 1n oepd €xet 16 kabioparta kot n 7n 28 kobicpota.

0) IT6ca kabicpata éxet n 10n oepd;

B) Ilooa kabicpata vdpyovy omd Ty 51 Emg Kat v 151 cepd;

B. Av omv 1n oepd g aiBovoag avtig vdpyovy 6 kevd kabiopata, oty 2n vrdpyovy 9 kevd kabiopato, otnv 3n 12
K.T.A.

0) Amd mown cepd kot wépa Ba vrdpyovv povo Kevd kabioparta;
B) Ilocot Ba givar ot Beatéc;

Am. A.0)34 B)350 B.a)11n )55

4.11 X’ éva Béatpo, n mpdTn oepd Exet 70 kabiopata kot n tedevtaio Exet 250 kabiopata. To TAnbog TV kabiopdtmv
K60e oepdc oynpatilel apOuntikn Tpdodo. H mpotehevtaia oepd £xet 140 kabiopata mepiocdtepa amd T devtepn oelpdL.

i) No anodei&ete 011 KGOe oepd KabiopaT®V ToL BedTpov €xet 20 KabicpoTo TEPIGCOHTEPQ ATO TNV TPOTYOVLEV GELPA.
ii) No vroloyicete T0 mAnBog TV kabicpdTmv Tov Bedtpov.

iii) Tnv mpd mapdotoon evdc Beatpikol £pyov mapaxorovdnoav 100 Beatés, evd og kGBe emdpevn topdotact o apd-
Hog twv Beatmv duthactalotay. [low etvor n mapdotocn oty omoia Yo TpOTN Popd Ba yepicel To BEatpo;

Ar. B)1600 y)5n

4.12 No omodeitete 6t1y10K00E v, B,y € R orapdpoi (a+3)2, o + 3% xar (o — 3)? eivor Sradoykoi 6pot aptdpmikig
TPoOdov.

4.13 a) No Bpeite t1g TIpéG TOL TPAYHATIKOV 0pBUO X Yo TIC omoieg ot apbpol x—4, = + 4 kot 3z—4 eivon dadoyikol
Opot apBuNTIKNG TPOoddOoL.

B) Av o apBpdg x—4 givar o £ktog 6pog TG apBUNTIKNG TPoddoL TOV EpMOTAHNATOS (), Vo Bpeite TOV TPAOTO OPO TNG.

v) Na Bpebei to dBpoicpa tav 10 TpdTov 0pmV AVTHG TNG APBUNTIKNG TPOOSOL.
An.o)z =8P)a; = —367) S10 =0

4.14 No AMoete 116 €E100D0EIG:

a) (+2)+(x+5)+(@+8)+---+ (x+53) =459
) 1+7+13+---4+2 =280, pex >0

Am. o) —2 B) 55

1 1

: 1
4.15 Avorapbpoi -, 55

ToVG aplBpode:

givat d1adoykoi 6pot aplBuNTIKng TPpoddov, ToTe va amodei&ete 6T 10 1010 cupPaiver kot yio

i) By, va, af
i) a(B+7), By +a), v(a+B)
i) (B+v—a)?, (v+a—-5)?, (a+B—7)?

4.16 No anodeiete otL oL apBuoi o , B, v givar dadoykol 6pot apBunTiKNg TPoddoL av Kot Hovo av ot aptfuol
B+v—a,v+a—0F, a+ [ — v eivar dwdoykoi 6pot aptOpunTIKig Tpoddov.

4.17 No Bpebovv tpeig apBuoi, mov va eivar dradoyikoi dpot apBuntiknc tpoddov, av to dfpotoud Tovg eivor 3 Kot to
ywopevd toug etvar —8.

Am. —2,1,4

4.18 No amodeifete OTL, 0V TO LK TOV TAELPDV EVOG 0pBoymVIOV TPLYdVOUL givat 1000y 1koi OpOL apOUNTIKNG TPOOSOV,
10T€ aUTA glvon avaAoya Tev aplBpav 3,4 kot 5.
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32 -3

5.
v+1

4.19 Aivetorn akolovbio a, =

0) Noa amodei&ete 0t1 1 axkoAovBin eivorl aplOuntikn Tp60dog.
B) Na vroloyicete to GOpoopa A = a5 + aig + ... + asg.

v) No vrnhoyicete 10 aBpowopa B = a1 + a3z + a5 + ... + ass.

4.20 X¢ éva tpiyovo ABI, pe o > B > v, ou T, o, B, 7y eivon dradoykoi Opot aplOuntiknig tpoddov. Na amodei&ete 6Tt
10 Tplymvo givat opBoydvio. (T eivar ) HIUTEPIUETPOS TOD TPLYHVOD).

4.21 H tym ayopdc evdg ektomaTn eivor peyordtepn oo 620 €xat pukpotepn and 640 €. Katd tnv ayopd copueovhdnkay
T €ENe:
* Na 600l mpoxataforn 120 €.
* H g&d¢pAnomn tov vadAoimov tocov va yivel o 10 punviaieg d6cELG.
» Kdabe 060m vo givar peyoldtepn oo Ty Tponyovpevn Kot w €, 01ov w BeTiKOg aképaLog.
* H tétapmm 8601 va givar 48 €.
0) Noa ekppdoete T0 Tocd TG TPAOTNG OGNS WG GLVAPTNGT TOV W.
B) Noa exppdoete TV T 0yOpPAS MG GUVAPTNON TOV W.
v) Na Bpeite v Tipn 00 w.
0) Na Bpeite 10 056 TG TEAELTALOG dOONG.
€) Na Bpeite v TP ayopds TV EKTUTOTY.

Am. @) 48 — 3w B) 600 + 15w 7)2 5)60 €£)630 €

4.22 'Eva xohé a&iog 2290€ anotereitar and 33 dwapdvtio. To pecaio dSwapdvrt givar to akpidtepo. Ta vedroro dio-
pévtia etvon TomoBemnuéva katd oelpd a&iog, dote kébe dSapdavtt péypt to pecaio va a&ilel 2 €Myotepo amd To EnOUEVO
TOV KOl GTT) GUVEYELD, OTO TO HEGOi0 Kot TépPa., KAOe dtapdvtt va a&ilel 3 EAydTEPO 0md TO TPONYOVUEVO TOV.

0) I[Ioéca evpd givar n a&io Tov pecaiov dlopavTio;

p) i) I1oca evpd POMVOTEPO OITd TO LEGAIO SLOUAVTL €IVl TO TPAOTO;

ii) [Toca evpd EONVOTEPO amd 1O pecaio Sapdvtt ivat To TeAevTaio;

Am. @) 90 €B)i) 32 €ii)48 €

4.3 Teoperpiki) TIp60dog

4.23 No Bpeite ) yeoUETPIKN TPO0J0 TG omoing 0 40¢ 6pog 1oovTan pe 108 kot 0 8og 6pog oot pe 8748
Am. 4,12,36,108,... , —4,12,—36,108, ...

4.24 No. Bpeite T YEOUETPIKNG TPOOIOL TNG 0moing 0 30¢ Opog toovTal e 24 Kot 0 80g 0pog 16ovTaL pe 768.
Am.a; =6, =2

4.25 "Evag minBoopog Paxmpdiov tpimiactdletal g apBpd kdbe pio dpa:
A. Av apywé vrdpyovv 10 Baktnpidia, va Ppeite to mAnoc Twv Paktnpidinv votepa amd 6 dpses.

B. Zto0 1él0g g éKTNG dpog 0 TANBLGLOG TV BakTnpdinV YekALETOL LE Lo OVGI, 1] OTTOl0 GTAUOTE TOV TOAAATANGCLO-
Go TOVG KOl GUYYPOVS TPOKEAEL TNV Kotacstpoh 33 - 10 Baktnpidiov kdbe dpa.

B1. Noa Bpeite to minBog tov Bakmmpdiov mov aropévouy 20 dpeg LeTd TOV YeKAGHO.

B2. Metd and ndoeg dpeg amd T oTIyUn Tov Wwekacpob Ba katactpa@ovv ta Paktnpidia;

Am. A. 7290 B1. 1890 B2. 27
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4.26 No Bpebei 0 x dote ot apdpol  + 4, 3z, 4—Tx vo glvon Srtadoytkoi dpot YeUETPIKNG TPOOIOV.
Am -2, 1

4.27 Av ot apiBuoi x, 10,y givar dadoykoi 6pot aplOunTIknig tpoddov, evd ot apduoi =, 6,y givar dadoykoi dpot
YEOUETPIKNG TPOOOOL, va. Bpedovv ot z, y.
Am. 2,18

4.28 Av ot apiBuoi o, 3, v amotehohv cuyxpovmg S1080y1tkovg Opovs, aptBUNTIKNG Kol YEOUETPIKNG TPoOSOV, VO amodei-
Eete ot = B = 1.

4.29 Av ot apiBpoi «, B,y givat d1ad0ytkol Opot YEMUETPIKNG TPoddov va amodei&ete OTL:

5272 ! N anyz —ﬂ4 N a262 _74 B
a B 0

0

4.30 Av ot apBpol z, y, w, z etvor dradoykoi dpot YEOUETPIKNG TPoOddOL Vo armodeitete OTL:
, 5 LYtz w42t
D (2 +2)(y +w) = (@ +)y+2) = (y—w) iy L2 = 2

4.31 No BpebBovv tpeig apBuoi mov va ivar 51000y kol OpOL YEMUETPIKNG TPOGIOL, OV TO YIvOUEVO TOVG etvat 216 kot To
aBpotopa Tov akpov dpov etvar —20.
Am. —2,6,—18

4.32 No Bpeite 115 draoTdoelg evog 0pBoymviov TapaAINAETITESOV 0V OVTES Eivat 100 IKOT OPOL YEDUETPIKNG TTPOOIOL

KoL TO AOpotopa OAMV TOV OKU®V ToL givatl 168, evd o dykog tov givar 512.
Am. 2,8,32
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KE®DAAAIO S
BAXIKEXZ ENNOIEX TON XYNAPTHXEQN

5.1 H évvowo g cuvapTnong

5.1 Na yopaktnpicete TG TPOTAGELS TOL 0KOAOVHOVY YpdpovTag TNV £voelEn motd 1 AdBog Kat vo. S1KoloAoyNoETE TNV
OmAVTNON OO,
) Yrapyet covépon f yio mv omoia va woydet f (3) = 2 kv f(0,5) = 3.
3-8 23-2% (z-2)(2*+22+2%) 2?+2z+4
H /4 ) — — — =
B H owvépmon  f(x) 22 —4  x2-22 (x —2)(x+2) x+2
éyer medio opopod 10 A = R — {—2}.

5.2 Na Bpedet 10 medio oplopol TV ENOUEVOV GUVOPTHGEWDV:

o) f(z) = % B) g(x) = % 1) hiz) = m
5.3 Na Ppedei 10 medio opiopoD TOV EXTOUEVOV GUVOPTCEDV:

a)f(ﬂﬂ):m B)g(a?):\/?+ z;fl—x2+3x—5

Y h) = Y2

5.4 No Ppedei 10 medio 0pIooD TOV EXOUEVOY CUVAPTICEDVY KoL VO OTAOTO 0l 0 TOTOG TOVG
_ (2z4+3)(z—2)+4—2a? _ —z(z+ 1) 42341
a) f() = g Blolr) = —m 5,1

x? — 3|z
22 -9 °
a) Na Bpeite to medio opiopov g f.
B) No amdomorioete TOV TOTO TNG GLVAPTNONG.

5.5 Aivetorn ovvaptnon f(z) =

¥) Na Moete v e&icwon f(z) = %
8) No Avoete Ty avicwon f(z) < %

RX

5.6 Aivetaun covdpmon f(z) =< 22 +1 B
(@) 502 —2x+ X avz >0

i) Na Bpeite Tovg mpaypatikovg apiOpois &, A av wyder: f(—1) =3f(0) — 1 woar 5f(—2) 4+ 10f(1) = 1.
+ 4+ f(=3)]% +4,84.

3 ave <0
ii) No vtoloyiocete v mopdotoon Il = —————
) VIOETE TV TapAoTion £0)— £(2)

5.2 T'pa@uwn mapdoTacn cuvapTnong

5.7 No Bpeite To onpeio oto 0moio 01 YPOPIKES TOPACTACELS TOV EXOUEVOV GLVOPTHGEMY TEUVOLV TOVG AEoveg
o) f(a) = |20 - 3| — 1 B g(x) = a* — o

-1
5.8 Aivetarn ovvaptnon f(z) = e , k € R. To onpeio M (1, %) aVNKEL 0T YPOPIKN Tapdotacn g f.

2 +1
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0) Na Bpeite v Tun oL K.
B) Na Bpeite ta onpeio Topng ™G YpaeIknc Tapdotacng g f pHe Toug GEoVeG.

5.9 Eotw n ouvapmon g(z) = 22 + kx — A — 2, pe k, A € R. 1o onpeia A(—1, —4) ko B(4, 6) aviKovyv 6T ypopiky
TOPAGTOON TNG .

0) Na Bpeite Tovg TpoypaTKovg aptipods K, A.
B) Na Bpeite o onpeio Topng ™ YpoeIKNG mapdotacng g f e toug dEovec.

Am o) k= —1,A=4p) (0,—6),(—2,0), (3,0)

53 Hovvapmon f(z) = ax + 5

5.10 No yopoKTnpicETE TIG TPOTAGELG TOV BKOAOLOOVV YpapovTag TNV VOt Zwotd | AdBog Kot vo SIKaoA0YNoETE
NV ondvTnor Goc.

1. H gubeia pe e&icwon y = -3z + 5 oynuatiCel oelo yovia pe tov déova z'x.
2. H evbeia pe eicmon z + y = 0 givan d1y0TOHOG NG YoOviag xay

3. Ot evbeieg pe e&lomoeigy = ga: + 3Ky = %x — 4 givar TapaAANAEC.
4. Orevbeiec pe e&iomoelg 2o + y = 5 kou y = 2z + 9 eivon TapdAinAec.

5.11 No oyed1doeTe TIG YPAUPIKES TOPUCTAGEIS TOV GUVOPTICEDV :

—2r+3 owvzxr< -1 3z —1 o r < —2
) f(x)=4¢5 av —1l<x<?2 i) g(x) =43 av e =—2
x—4 av e > 2 —2r+1 ovaxe > -2

5.12 No oyedidoeTe TIG YPAPIKESG TOPACTACELS TOV GUVOPTICEWDY :
i) flz)=lz—2|+22 -1 ii) g(x) = 2z + 1| — |z — 1]

5.13 No oyed14oETE TIG YPAPIKEG TOPUCTACELS TOV GUVOPTICEWDV :

) fz)=Va?+dz+4—u i)g(x) =vVa2+2z+1—Va2 -2z +1

5.14 No Bpebei o A € R mote o1 emdpeveg evbeieg va ivar mapaAinies:

@) e :y=MNr—1 xat e2:y=2-Nz+3

B)er:y=]A=2jz+ X xor e:y=2/ANx+61—1

5.15 a) No Bpeite v e&iomon g gubeiog mov Siépyeton amd to onpeio A(—5, 3) kot givor TapdAinin mpog thv gvbeia
ue g&icoon 2z +y = 3.

B) No Bpeite tov mpaypoticd aptdud k, av 1o onueio M (k—1, k2-4) aviket 6V gvdeia mov BpRKaTE GTO TPO-NYOVUEVO
EPOTNLLOL.
At a)yy = -2z —TPkK =—1

5.16 No cyed1A0ETE TIG YPAPIKEG TOPOCTUCELS TOV GUVOPTICEWDV :

. 2 —1 .. r  x-1
1)f(x):|x+1‘+2x—l i) g(z) =+ — +

[ |z =1
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KE®DAAAIO 6
MEAETH BAXIKQN XYNAPTHXEQN

6.1 Melétn TG ovvaptong f(z) = ax?

; , , , . ; . . ; 3
6.1 Na Ppeite v Topafoirn, e KOPVPN TV apyn TOV 0EOVOV, 1) ortoia diépyetat amd to onpeio A (3, —5).

6.2 @) 10 {510 GVOTNUO GUVIETAYHEV®V, VO, GYESIGGETE TIC YPAPIKES TAPUSTAGELS TV cuvapthoeny f(r) = 2 kot

g(x) = .
Me ) Borifeta Tov GyRpaTog va Moete Ty avicwoon z? < .

B) No emPePordoete alyefpikd 10 TPONYOVUEVO GUUTEPAGLLOL.
6.3 Na oyedidoete ) ypagikh mapdotacn g cuvapmong f(x) = z2|z|.

l—2 ovz <0

6.4 No oyedidcete ™ ypogpiki Tapdotoon g cvvaptnong f(z) =1
z2+1 avae >0

6.2 Melétn G ovvapiong f(z) = ax?® + B +
A

I

6.5 Av f(z) = az® + Bz + 7, a # 0, 161¢ f (_%) -

6.6 No peretnfovv Kot va yivouv ot Ypagikés TapaGTACELS TOV GUVOPTHCEMY LE TOTOVG:
o) f(z) =222 -2 —6 B) f(x) = 4a? +4x +1 Y) f(x) =322 + 22 + 1
8) f(z) = —a?+x+2 g) f(x) = —92% + 122 — 4 o1) f(x) = —2?+2 -1

6.7 i) Ocwpodpe T cvvapmon f(z) = ax? + B + 7. Na Ppeite Toug mpaypoticovg aptdpong a, 3, v, ov 1 Keumdin
g téuvetl Tov d&ova i’y oto 2 Kot tov &' x oto —2 Ko —1.

ii) No katackevdoete Tov mivake povotoviag g f kot vo, Bpeite To 160G KoL T T TOV AKPOTATOV CVTG.
At )a=1,=3,vy=2

6.8 i) 'Ectoncvvapmon f(z) = ax?+Br+. No Bpeite toug mpaypoticodg aptdpong oy, 3, v, av 1 Ypaeiki Topdctacy
g diépyetar omd to onueio A(1, —4), B(2, —3) xon I'(—2,5).

ii) No katackevdoete Tov mivake povotoviag g f kot vo, Bpeite To €160¢ KoL TN TLUT TOV AKPOTATOV CLTG.
Ani)a=1,=-2,v= -3

6.9 i) Afvetar n ovvapmon f(z) = ax? + Bz + 7. Na Bpeite toug mpaypatikodg aptOpods a, 8,7, av 1 YPoQKy
TaploTacn TG Tépvel Tov GEova Yy 6To —5 Tov 2’z 6To — 2 Kat &gl EAdyIoTo Yo T = — 3.

ii) Noa oyedidoete ) ypapikn Ttapdotacn g f.
Ati)a=2,=3,vy= -5

6.10 @) No Bpeite T1g TYég T00 K € R, GoTE M Ypagien mapdotoon Mg cuvapmong f(z) = 22 — 6kx + K va epanTeETOL
otov Géova .
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B) T g Tyég tov K mov Ba Ppeite vo oyedidcete ™ Ypapikn Tapdotaot g f.
AT[.(X)HZO,HZé

6.11 Atvetoaun cuvépon f(x) = |22 — 6x + 5|.
0) Na oyedidoete ™ ypagikn topdotacn g f.

B) Na Bpeite to ddotnpa petofoing tov i, dote N gvbeia pe e&icwon y = p vo €xel pue mv kapmdAn g f téocepa
Ko onpueio.

At B0 < p<4

6.12 Atvovtor ot cuvaptioelg f(z) = 226z +5 wxar g(z) = 1-z2.
i) No oyedidoete Tig YpaplKég TUpUSTACELS TMV VO GLVAPTNCEMV, GTO {310 CUGTNUA OEOVOV.
ii) No Bpeite ta onpeio TOUNG TOV YPAPIKOV TOVG TOPACTACEDY TOVG.

iii) No Bpeite T1g TYéG TOV TPAyHOTIKOD aplBOD L1, Yo TIG 0Toiec 1) evBeia pe e&icmon y = p TEUVEL T SLoypALLILATO KOt
TV dVO GLVOPTNCEMV.

Am. i) A(1,0), B(2,—-3)ii)—4 < p < 1

6.13 No. Bpebei 1o axpdtato g cuvépmong f(z) = (z — 1)? + (22 — 1)2.

3 1
An.Twazx = 5,fmm =z
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