MAGHMATIKA KATEYOYNZHE I'" AYKEIOY
Kegdharo 20: MITAAIKOI APIOMOI

Epomioeis Tov Tomov «X0o1o - AdBoc»
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. 1 1 .
. ®¥Avz=a+Pikorap =0,101e — = —+—1.

*Avz=a+pi, 0, p € Rkawz=0,16te 0o =0 xon p=0.
1
z a P

. ¥Avz=x+Aik A € R, 1618 Re (z) = «.
FAvz=x+(y-1)ikauIm (z) =0, 1018 y = 1.
. ¥ Avz,, 7, € C pe Re (z; + 2,) = 0, 10t Re (z1) + Re (z,) = 0.

. % Ot e1cOVEG TV QOVTOCTIKOV optBpdv 610 pryadko eninedo Ppiokovral mdve ctov

atova y'y.
:2003 _

*Av iP=-1 1018 i 1.

8. * Orewodveg TV avtifetov yadikdv aplBpuody 6to pryadiko eminedo eivor onpeio

10.

11.
12.

13.

14.

15.

16.
17.
18.

19.
20.

21.

GUUUETPIKA MG TPOG ToV GEova X X,
* ['o kGO pryaducod apfud z = 0 opileton z° = 1.

* Av M, M, givat ot €1KOVEG TV IYadtK®OV Z; KOl Zy AVTIGTOIYMG OGTO UIYAOIKO ETITEDO
Kot 0 GEovag XX glval n pecokadetog tov gvBuypdppov tufnatoc M;M,, tote glvar z; =
Z,.

*Avz =a+Bi,z € C, kuz + 2z =20, 101 2, = Z,.
* Av Re (z) = 2 101€ 01 EIKOVEG TOV LYUSIKOV Z 6TO UIyadiko eninedo Bpickoviol mivem
otV evbeio x = 2.

* AvIm (z +1) = 8 167€ 01 EIKOVEC TOV HYUSIKDV Z GTO Hyadikd eninedo PpickovTol
otV gvbeioy = 8.

* H géicoon x* - 2x + L =0, A € R, pmopei va éxet pileg Tovg pyaducode 1+ i ko 1 - i.

* Av 1 eliomon ax’ + Px +y=0,a %0, a, B, v € R éxet piCo tov 2 + i o £xet kat

5

oV —.

2+i
* H eflowon ax’> + Px +y=0, a, B, v, € R" &yet névrote Avon oto C.
* Av Re (z12,) = 0 t07¢ 10y0eL whvta Re (z;) - Re (z,) = 0.
* "o kaOe pryadikd aplbud z ioydet |— z| = |Z| .
* T kaBe 7, 2, € Cioydet |z1 +zz| = |Z1| + |zz|.
* H e&icmon |z - zl| = |z -Z,|,z € C, mapiotdvel 610 Pryodikd eminedo ) LecOKAOETO

TOV gVOVYPALUOV TUALOTOC TTOV £YEL AKpa To onueia A (z;) kot B (z,).

* H e&lomwon |z - zl| = |z - zz| ue dyvooto 10 z € C kot z;, z; € C €xel povo pia Adon.

22. * H e&icwon |z - zo| =p, p > 0 TOPIOTAVEL GTO UIYAOIKO ETITEDO KUKAO LE KEVTPO

K (zp) kot axtiva p.
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23. * I to pryadikd appo z =2 (ouv (3m) + inu (3n)) woyvel Arg (z) = 3=
. 2
24, * Avz=73 (ovv % +inp %) TOTE éva OPIoLa. TOL Z E1VOL TO % .
25. * Av évag pyadikog aptOpog toAhamloctactel emtl i TOTE N SIOVVUGLOTIKY TOV OKTiVa

. . P
OTPEPETOL KOTA YOVio 3

26. * H mwoAikn popon tov puryadikov aptbpod z = o + Pi eivar z = p (covl + inubd), 6mov
p= |z| kot 0 éva dpiopd Tov.

27. * ', Toug pryadtkovg aplfuovg z; = p; (ovv; +inub,), p; >0 kot
7y = py (ovvh, + inub,), po >0 woyder 21z, = pip2 (ovv (0,0;) + Nu (6,6,)).

28. * Av ta opiopata dVO pyadtK®V SpEPOVY KAT KT, K € Z, TOTE 01 EIKOVEG TOVG GTO
Uyadiko eninedo kot 1 apyn tov a&dvev Bpickovtal oty id1a gvbeia.

29. * To Becdpnuo De Moivre 1oy0el kot yio eKOETN apvnTIKO 0KEPALO APLOUO.

. 1 .
30. * Ioyost (ovv 12°+inul2°)’ = 5 + g i.

31. * H efiowon z° = 32 éyel mévte pilec, ToV omoimv ot elkdveg 6To wryadikd eninedo Ppi-

oKOVTOL 6€ KOKAO Ue kévTpo 10 O (apyn tov a&dvev) Kot aktiva 2.
32. * H ekiowon z° + i = 0 éyel povodum pila tov zo = i.
33. * Oteliohoeigx’ = 1 karx* =1, v, u € N* éxovv 100Ady16TOV piie Kown pida.
34. * O ewdveg Tov prldv G eklooong z' = o, a = 0 kot v € N, 610 pyodiko eninedo

glvorl KopuEEG KavovikoD vV-ymdvou.

35. % Av 1 eflowon ax’ + Bx* + yx + 8 =0, a # 0, £)el TPAYLOTIKOVC GUVTEAEGTEC, TOTE OVTH

£xel OMOGONTOTE Lo TPy OTIKY pila.

36. * Yrapyel e€lowon pe Tpaylatikodg cuviehestég 30v Pabuod mov Eyxel pileg tovg apib-

povg2, 1 +1,2 +1.

37. * Avo opiouata gvog pryadikol aptBpod dtapEépovy Katd yovia 2Kt pe K € Z.

38. * Xto uryadiko eminedo 1 KOvVa TOV pryoadikov aptfuov 2 + 3i gival ecmtepikd onueio

TOV KOKAOV |z| =4,
39. *'O)lo to onueio TG vOgiog y = X 6T0 UIyadIko eminedo gival EIKOVEC TOV ULYOdIKDV

aplBuov z=o+ ai ue a € R.

40. * 210 Uyadiko eninedo Tov SmAAVOD GYNUATOC

n e&iowon Tov KOKAOL gival |z - 2| =4,

>



41. * O1 pyodwkoi aptBpoi z Tov kavomolohy T y
oyéon |Arg (z)- n| <I €Youv €IKOVEC GTO ULyadt- 34—”
4 0
K6 eMined0 TOL AMEKOVILOVTOL GTO YPOUO- J3n *
OKLOGUEVO TUN O, TOV SITACVOD GYNUATOG. B =
Epomicsig morlhamig emioyng
1. * Hwomra x + (y - 1) 1 =3 + 4i 1oyvet av kot povo ov
A.x=31M1y=5 B.x=3 xon y=4
I'x=371y=4 A.x=3 xuu y=5 E.x+y=7
2. *Avi’=-1xm [(i2 )? ]K =1, tote N pKpdTEPT TIUN TOV BETIKOV OKEPAIOL K Elval
A. 1 B.3 I.6 A.2 E.5
3. * H eova kdOe pavtaotikov aptBuod oto pyadikd eninedo Ppiocketon mdvm otny evubeia pe e&i-
omon
A.y=x B.y=-x I'y=0
A.x=0 E. ¢ kopio ond Tig TPpOonyoUUEVEG.
4. * O1 ewcoveg TV Pryadikodv 2 + 31 ko 3 + 21 610 puyodikd eninedo Exovv a&ova cuppeTpiog v
evbeia
A.x=2 B.y=3 I''y=x A y=-X E.x=0
5. * Av 1 010vOCUOTIKN OKTIVE TOV pryadikod aplOuol z 6To Utyadtko eminedo £xel popéa T d1y0To-
HO NG 21¢ Kot 41¢ Yoviog Tov a&Ovav Tov Hyadtkoy ETtédov, TOTE 0 Z UTopEl va, givol o
A2 +i B.-2+2i I.2+2i A.-2-2i E.-2-i
6. * Av 1 ekdvo Tov UIyadikod z 6To Uyadtko emninedo ivor onpeio tng evbeiog
2x + 3y -1=0, 10t 0 Z dgV pmopel va gival o
A.l B.l-li Ir.5-3i A.li E.1+2i
2 3 3
7. * Av 1 eikdvo o pryadikod w =(x + 1)+ (y- 1) 1, X, y € R, 6710 pryadikd emnimedo givar n apyn
TV aEOVOV, TOTE 0 Z = X + yi 1600TUL UE
A.1-i B.1+i r.-1-i A.-1+i E.2+2i
8. * Avv e N, and T1¢ Tapokdto 164tNTEG dEV Elval GOGTA N
A.iY=1 B.i"=-i TIi"?=-1 A {"=1 E.i"?=-i
9.%* Avz=oa+ Bi pe of # 0 ka1 Z 0 ov{LYNG TOL 7O AT TIG TOPAKAT® TPOTACELS OEV EIVAL COGTY;
A.z+ Z mpaypotikodg aptOuog B.z-7Z ooavtaotikog aptOudc
I''z-Z o@oviaotikog aptOpog A -Z-z TPUYUOTIKOS oplOpodg
E.z+Z TPOYUATIKOC 0p1Oudg
10. * 210 pyodkod eninedo, ot eikoveg 000 oV{LYOV UIYAdTK®Y aplBudV eival onueio GOUUETPIKA
A. ¢ Tpog Tov GEova y'y B. o¢ mpoc tov d&ova x'x
I'. ¢ mpog v gvbeia y = x A. ©¢ Tpog TNV evbeia y = - X



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

E. o¢ mpog v apyn tov a&dvov

* H eliowon z° - 6z+ A =0, A € R, pmopei va £xet pila tov apdpod

A.i B.1-i I.1+i A2 -1 E.3+i

* H gkicoon x* + ox + 5=0, a € R pmopei va éxet piCo tov

A.-3+1 B.2-i I.1-i A.3-1i E.-3-1
* Avn efiomon Z° - kz+ A =0, k, A € Z éyet pila tov 2 + 1 11E 10yveL
A. k=6 kot A=15 B.x=4 ka1 A=1 k=3 xu A=4
A.xk=4 xou A=5 E.x=5 xau A=4

* Av z =X + yi TO10, a7t TIG TUPUKAT® 100TNTEG OEV Elvar TAVTO GOOTN;
A. |z| = |Z| B. |z| = |-z| I. |Z|2=Z2

A. |z| = Jx? +(-y?) E. ‘22‘ = |E|2

* Av |z,| =3 ko 2o = 4 + 31 10T€ M EYOADTEPT TIUN TOV |Z, +Z,| €ival
1 1 2

A.5 B.8 r.o A. 12 E. 14

* Av |21| =2 Ko |— zz| =5 tOTE M EAGYLOTN TIUN TOV |z1 - zz| glvon

A.2 B.3 I.s A.7 E. 10

*Avz=3+vyixkal |zl =5, tdte pia T TOL ¥ givot
y u W y

A.5 B. /5 I.-4 A3 E.3
* AV 01 EIKOVEG 000 U1 UNOEVIKDV UYOOTKDY aplOUdV Z; Kol Z; 6TO UIyadiko eninedo gival 6to 1610
TETOPTNUOPLO, TOL0 OO TIG TOPAKATW OYECELS UTOpEl va 1oy VEL;

Az, =-2, B.z,= 2z, I.z,=-17z,

A.Im(z)) +Im(z,) =0 E. xovéva anod to mtopandve

* Av to onpelo P (x, y) efvar eikdva tov pryadikod z = x + yi 610 pyadiko eninedo yio tov omoio

oYVEL |z - 3| =5, 10 P BpiokeTon mévo og

A. gvbeia B. éMlewyn I'. xoxho

A. Tapafoin E. vrepPoin

* H e&icmon |z -(1+ 2i)| =4 mop1oTdvel 61O Pryadikd enimedo KOKAO [E

A. kévtpo (- 1, 2) kou axtiva 4 B. xévtpo (1, - 2) ko axtiva 2
I'. xévtpo (1, - 2) ko akriva 4 A. xévtpo (1, 2) kot axtivo 2

E. xévtpo (1, 2) ko1 aktivo 4

* ®EPOVE GTO PLYadIKo EMimedo TOV KOKAO pe kévepo 1o O (apyn tov a&6vev) kot aktiva 10.
AT6 ToVG TOPOKAT® aptOpoVS EYEL EKOVA TAVM GTOV KUKAO 0 Htyadikos aptipog

Az=+2 +3i B.z=+3 +i7 l.z=2-i8

A.z=8+6i E.z=+2 +i8

* O YEOUETPIKOG TOTOG TV EIKOVAOV TOV pyadtkol aplfov z 6to pyadko eninedo yio Tov omoio
oYVEL |z - 2| = |z - i| glvan

A. o0 &Eovacy'y B. n evbeia y = x I'. 0 4&ovag x'x

A. M pecokdfetog Tov gvBuypdppov Tunpatog e dkpa To onpeia (2, 0) ko (0, 1)



E. n necoxdBetog Tov evbuypappov tunuatog pe dipa ta onueia (0, 2) kot (1, 0)

23. * X1o uyadiko eninedo o kukAo¢ e kévtpo 1o onueio K (2, 1) ko axtiva 3 gival o yeopetpikdg

24.

25.

TOTOG TOV EIKOVOV TOL UIYAOIKOD Z Y10 TOV 07010 1Y VEL

A |z-(2-1)| =3 B. |z-(1+2i) =3
L. |z-Q2+i)| =9 A |z-2+1)| =3 E.|z+@2+i) =3
* Ot pryadikoi optBpoi z wov o1 EIKOVEG TOVE GTO ULYOOIKO y

eninedo PpickovTal 6TO YPOUUOCKIAGIEVO TUNIO TOV GYN-

patog eivorl avtol yio Tovg omoiovg 1oybel .
[

A lz+] <1 ko [z+i] <1

B.|z-1| <1 xau |z+i] <1

0
L.jz—1 >1 ka [z—i] > 1 \J

A. ‘z—l‘<1 Ko ‘z—i‘<1 E. ‘z+1‘<1 Ko ‘z—i‘<l
* O1 pryadwot apBuol z Tov ot £1KOVES TOVG GTO ULy aOKO y

eninedo PpioKovTol GTO YPOUUOGKIAGUEVO TUMLO TOV GYNLOTOG

glvon avtol Yo tovg omoiovg 1oyvet 14

A. ‘2—2‘ <2 Kot ‘2—3‘ <1
B. ‘2—2‘ <2 Kot ‘2—3‘ > 1

1 X

T. ‘z+2‘ <2 kot |Z—3| > 1]

A |z+2] <2 ka [z+3] >1 E.|[z-2 >2 xa [z-3| <1

26. * Avneicoon ‘z - 2‘ = ‘z - Ki‘ enoAnOevetal omd Tovg LYo dtkovg aptBpohe Tov 1 EIKOVA TOVG

070 UIYadiko eninedo Ppioketal oty gubeia y = X, 0 mpayHoTikdg apludg K 16o0ToL e
A. 1 B.-1 I.2 A.-2 E. 4

27. * Av 01 1IKOVEC TOV UIYAOIKDV Z1, Zo, Z3 OTO LY0dIkd eminedo dev Ppiokovrol oty id1a gvbeia,

167E T0 TAN00G TV AVGEMY TOL GLGTHIOATOG
z—z,| = |z—2,| = |z—2z;] pe dyvwoto Tov z ivan

A.2 B.3 I.1 A. 4 E.0

28. * I'lo 70 Tp®TEHOV OPIGUO TOV UIYUSTKOV Z a0 TIC TOPUKAT® TPOTAGELS 0EV Elval GOGTA M

A. To Arg (z) Bpioketon oto ddotnua [0, 27)
B. To Arg (z) eivar 1 Yovio mov oynuotiCel n SLVOGUOTIKY OKTIVO TOV Z 6TO yodikd eninedo pe

Tov a&ova X X Ko Taipvel Tipég oto [0, 2m)

I'. Av Arg (z) = % 0 Z £YEL TPOYUATIKO LEPOG 100 LLE TO POVTAUCTIKO
A. Av Arg (z) = g 0 Z elvou TPOYUOTIKOG 0ptOUdC

E. Av Arg (z) = 3; tote Re (z) = - Im (2)



30.

31.

32.

29. * Avz=oqa+pi, aff # 0 ka1 Arg (z) =0, 0 € (0, g) TOTE TAVTOTE 1GYVEL

A = g0 B. off = €0 I. B epd A, aP =oc¢0 E.a+p =000
o

o
B

* Av Arg (z) = %, 1 EIKOVA TOV Z GTO PIyadiko enimedo glvar onpeio g evbeiog pe e&icwon

Ay=x B.y=-x I.y=2x A y=-2x E.y=7x

* Av 1 €1kdvo ToL pUyadikol z 6To pyadtko eninedo PpiokeTat oty evbeio y = - X, T0TE OO TIC
TOPOUKATO Yovieg Arg (z) umopel va etvor n

9n 3n Sn

z r. 2=

Az B. : A m E 2=
4 4 4
* Av 7, = 7z, 6mov z; = p (ovvO + inub), z, = p (cvv % +inu %), p >0, t61e M YoOVia 0 dgv pumopel

va glvatl
A. 420° B. 780° T. 1140° A. 1320° E. 1500°

33. * To ywvopevo tov pryadikadv aptfpmv z; = 2 (cvv30° + inp30°) kot z, = 7 (ovv10° + inpl0°) eivon

34.

35.

36.

37.

A. 14 (ocvv300° + inu300°) B. 9 (cvv40° + inu40°) I'. 14 (cvv40° + inu40°)
A. 9 (ovv300° + inu300°) E. 2’ (cuv3® + inu3®)
* O pyadkog apdpog (cuv12° + inul2°)’ wovton pe

AL RER rB3 LYy
2 2 2 2 2 2
IRER o ,
A. RS 1 E. pe xavéva amd Toug TpornyovEVOUGS
*Avz= 20 (ov15 +.111H15 ) TOTE 0 Z 1000TOL
5 (ovv3°® +inu3°)
A. 4 B. 15 (cuv5° +iqu5°) TI. 4 (cuv12°® +inul2°)
A. 4 (cvv5° +inps5°) E. 15 (cuv12° + inul2°)

* Av z=p (cuv20° + inu20°), p > 0, t6te 10 Arg (Z ) 1oovton e
A. (L ) B.70° r. (L )° A. 160° E. 340°
20 70

* Av A, B givan o1 eucoveg 6To Pyadiko eTinedo TV PIyadtK®VY Z Kot iZ avTioToiyws ToTe 1 Yovia
AOB (O n apyn tov a&6vav) 1oovTal Le
3n 21 S5n

A, — B. — I''n A — E.
2 3 6

D



39.

. 1
38. * Avz=ocvuv0 + inud t6t€ 0 — 1GOVTOL pE
V4

. .1 . .
A. ! +1i L B. cuv 1 +inu — I.-cov0-iud  A.ovv (-0)+inu(-0)
ouvo nuo 0 0
E. - ouv0 + inud
* Av z=ovv % +inu %, 0 2 1oovTon e
V2 2 B. 1 I.-1 A.0 E.-1

A — +1i—
2 2

40. * Av P (X) moAv®vupo TovAdylotov 200 Babuov pe Tpayrotikods GuVTEAESTEG Kot 1) e&icmon

41.

42,

P (x) = 0 €ye1 piCa Tov ap1Buo 2 - i, Oa £yl OTOGONTOTE KOL TOV
1 1

- A, ——
24i% 2-1

A2 +i% B. r.2+i? E.2-i

* Av 1 e&looon x° + kx + A =0, k, A € R, &gt og Aon Ty x = 2 + 5i, 161e amoxheisTon va £xet
Abon v

A.x=5 B.x=2-51 TI.x=0 E.x=-3

* OtropBpoi 2 +1, 3 - 51, - 1 + 31, 2 + 7i etvan piec Tov ToAvwvipov

Ax=1+1

f(x) =X + oy X+ oy X7 F Loy X+ 0, 0, %20, v e N, pe mporypoticodg cuvtedeotés. Ta
TO V 1oY0EL

A.v=4 B.v=6 I.4<v<8® A.v=>8 E.6<v<8

Epomiceis copripoong

1. * O z givar pyoadikoc opfudc. Noo GUUTANPDOGETE TOV TOPAKAT® TTivoka.:

1
-7 VA — |Z|
Z

z Re (2) Im (z)

-2+43i

-2i




2. * OvapiBpoi z;, z; eivor pryadikoi. No, GOUTANPDGETE TOV TOPUKAT® TIVOKOL:

3
zl=\/§+i zz=-\/5+ \/Ei znzy=... | 2 =... [sz _

Z

Uy ad1Kog
apBpog z

g

Agr (2)

TPLYOVO-
HETPIKN
HopoN Z

Epotmicsis avricToiyiong

1. * Avz=a+ Bi, vo COUTANPDCETE TOV TAPAKAT® TIVAKO OOTE KABE TapdoTacn TG oTHANG A va

avtiotoyel otnv ion g mov Ppioketon otn otiin B.

Ymiin A Yt B
Az
1. 2a
B.z+ Z 2. o+ P
3. a+pi
I.z-z
4. a-pi
A.zz 5. 2Bi
6. 20 +1

2. * No COUTANPDOGETE TOV TOPIKAT® TivaKe OoTE 68 KAOE Gyéomn Tng oTAANG A va ovTIGTOLYEL O

YEOUETPIKOS TOTOG TV EIKOVOYV TOV Z ToL Ppioketal otn otnAn B.

St A Stijin B

GYEGH] TTOV IKAVOTIOIEL 0 UIYAOIKOS aplOuoS 7 YEQUETPIKI] TEPLYPAPHTOVY EIKOVOY TOD T

GTO UIYAOIKO EMITENO

1. 0 G&ovag x'x
A. 10 TpaypoTIKO PHEPOG TOL Z ivan 2 2. nevbeiay =x
. nevbelay =-x

3
B. to mpaypatikd pépog tov z eivar ico e To 4. n evbsio x =2
5

OVTOOTIKO LEPOG TOL ,
? HepOs . nevbelay=-2
I'. to mpaypatikd pépog tov z gtvon avtifeto

TOV PAVTOGTIKOU UEPOVG TOV




1
3. * Av 1 eikdva Tov Pyadtkod optfuov z 6To uiyadikod eninedo gival to onueio M (5 , 1), va ov-

UTANPAOGETE TOV TOPUKATO Tivaka MoTe KABE pryodikdg aplfudg g oThAng A va avTiotoyet

oTNV €1KOVA TOV OV PpickeTon 6t 6TAN B.

Y1 A X1in B
HIYaOIKOS apiOuos GHUEIO GTO UIYOOIKO ETITENO
1 1
A, — 1. (-=,1
= ( 5 )
2 4
2. (=,-—
( S s )
B. -z 1 4
3. (=, =
(2 s )
4 (_ 17 _)
I.iz
2
5 (=, =
( 53 )

4. * No. GUUTANPOGCETE TOV TOPOUKATO VUK O0TE KEOe dUVALTN TOL 1 TOL VILAPYEL 0T GTNAN A val

avtiotolyel oty Ty g mov Ppicketon otn otAn B.

XA A X B
ovvaun Tov i
A.i"
1. -1
B.i" 2.1
3. -1
r.i"®
4. 0
A.{°
5.1
6. 2i




5. *Avz=- 5 + - 1, VO CUUTANPADCETE TOV TAPUKATO TIvOKe OGTE KAOE GTOLYEID TNG GTAANG

A vo, avtiototyel 610 160 ToV OV PpickeTor ot oTNAN B.

Y1 A X1in B

1. 0

A

Z
2.1
B.1- ‘Zzo‘ 3.2
T
2

w2

2)-2 5. 4

6. * No CUUTANPDGETE TOV TOPUKAT® TIVAKE DOTE O YEDMUETPIKOG TOTOG TV EIKOVMV TOV Z GTO Hi-

Yadikd emimedo TG 6THANG A va avTioTtolyel otn oyéon mov Ppicketar otn othAn B.

Y1 A

X1in B

YEQUETPIKI] TEPLYPAPT
TWY EIKOVOVY TOD T

GTO UIYOOIKO ETITENO

GYE6N OV IKAVOTTOLEL

0 U1YaodIKos apibuog z

A. xoxhog kévtpov K (2, 1) ko

axtivag 3

B. pecokdfetog tov TupOTOG
pe axpa ta onpeia (2, 0),
(Oa - 1)

I'. xOxhog xévtpov O (0, 0) ko

axtivag 3

L |z+2+i =3
2. |4 =3
3. [z—2—-i =3

4. |z+2| = |z—i|

5. |z—2| = |z+i|

10




7. * Avz=x+yi, X,y # 0 kot ¢ 6100gpd¢ TPayUATIKOG aptOUdC, S1GPopog TOL UNdEVOC, Vo G-

UTANPAOGETE TOV TOPOUKATO TIVOKO MOTE 6€ KAOE TOpAoTAcT TG OTHANG A VO OVTIGTOLYEL O YE®-

UETPIKOG TOTOG TV EIKOVAOV TOL Z TToL Ppicketal otn othAn B.

Y1 A

A.Re(z)=c

B.Im(z)=c

I''Re(z)-Im (z) =c

Xt B
G0N OV IKAVOTOIEL 0 PIYaOIKOS apIOUOS T | YEWUETPIKOS TOTOS TOV T GTO HIYOOLKO ETIMENO
l.y=x+cy= <
X
2.y=c¢
3.cx+y=0
4.x=c

8. * Xto oyfuota g oTHANG A paivoviot T0Ea KUKA®Y 6T omtoia BPIcKETAL 1) KOV TOL UIYad1KoD

apBpov z 610 pyadikd eninedo. No GOUTANPADOGETE TOV TAPUKATHO TIVOKO MGTE G€ KAOE oynua

™G 6TIANG A va avtiotoyel N 6ot oyéon e oThAng B.

XA A X B
y
1. |z| =2, Im(z) £0 xo
214 M(z)
Re(2) <0
A. 1 1 1 1
) 0 2 4 x
1 2. |Z—2|=2 kot Im (z) >0
18
y
B M(z) 2 3. |z| =2 ka1 Re(z2) <0

N o

S
>

4. |z+2| =2 ka1 Re () <0

M(z)

)

11




9. * No GUUTANPDGETE TOV TOPAKAT® TTivake dote KaOe uiyadikog aptdudg tng oTAng A va, avti-

oTOlYEL OTNV €1KOVE, TOV 0TO yadikd eninedo mov Ppicketal otn othin B.

Y1 A Y1in B
™. T y
1.z,=2 (cov — +inu —
1 ( 6 Ul 6) p)
> 4= 5w e 5w
«Zp = OLV ? mu 6 A M A
19t . 191 £
3.z3=cvv—+1nu? p A T\ N
} % 1 2 X
4.z4=2(cuv£-inu£) 0
6 6 B I .
T

10. * No coumANPMOGETE TOV TOPAKAT® TIVOKO OGTE 1) €KV, KAOE Uiyadikov aptpod, 1o Opicua Tov

Y1 A

omoiov @aivetal 6t 6THAN A vo, Bpicketor otny gvbeio mov avikel kat ypdpetatl otn othin B.

X1qin B

TPATEVOY OPIGUA TOV HIYAOIKOD aplOuov g

YEQUETPIKI] TEPLYPAPT TOV EIKOVOY TOV T
GTO HIYAOIKO EMITENO

oS

A. Arg (2)

B. Arg (z) =

&1a

I'. Arg (z) = %

1. o &&ovag x'x
2. o Géovagy'y
3. nevbeioy =x
4. nevbeioy=-x

. M evbeia y = ¢ (c o1abepdQ)

12



Epotmicec avarntong

1. ** Na Bpeite Toug Tpoyuatikovg aptdpods X Kol y dGTE Vo, 16X00VV 01 IGOTNTEC:
a)x-2+2yi=-2i+2-yi By+2i=3-2+1)x
Y) 4y - 3yi - 2x =2 - 5xi + 9i ) (X +1)i+2x=x"-2xi-3

2. ** Afvovton ot pryaducot optBpoi z=x>-x - 9i kou w=2-y%, x,y € R.

o) No Bpeite tovg X, y doTE 2 = W. B) Na. Bpeite tov z.

w9

. ** Atveton o pryodtkog z=61- (3 -41) x -3yi-(3i-2)x + (4 -2yi), X,y € R.
o) No ypayete tov Z otn popon o + Pi.
B) Na Avoete Tig e€lowoeic: 1) Re (z) =0 i) Im (z)=0
iii) Re (z) = Im (z) iv)z=0
4. ** Aivetal o pyadwkog aptuog z=2 +i)x+(y-1)i-5, x,y € R.
o) No tov yphwyete ot popen o + Bi.
B) Na ypdwyete tov z cuvaptioel Tov X, ov Im (z) = 0.
v) Na Bpeite T oxéon mov cuvoéel Ta X kat y, ov Re (z) = Im (z).
5. ** Aivovtal ot pryadikoi
z;=1+1, Zzzl—kli 11 1+1 _ |
3
Na Bpeite 10 ABpoicua TOV aneElpOV OpOVW =27+ 2, + 23+ 74+ Z5 + ...

6. ** Na ypayete ot popen o + Pi Toug pryadtkovg aptduong:

5-2i i-1 2
a Z = Z = — -
ST ey
7. ** Na ypayete otn popen o + Pi Toug pryadikovg aptdpovg:
C e N 3 1 1-1 2+3)(-i+1)
o) 3i (- 5 24+1)(-1+3 — 3 — ¢ -
)3ES) PHRIDCIT) oy e )

8. ** Na ypdwyete otn popen o + Pi Toug pryadikovg aptdpovg:

1-2i 2i+1 g)(l ﬁ.]z 8 B +i

a)(2-3i) (4-50)+7i-1 b) e) (1-i)?

—+—1
i+3 3i+1 V3 -2i

2 2
9. ** No, tpocdlopicETE TOLEC TPUYUATIKOVG apOoDS o, B doTE 01 tryodikol

12+81  52+13i1
+

zZ1=0o+Pi Ko z,= vo gtvat ioot.

2-3i 13i
, . . ] , o 12451
10. ** Na Bpebovv ot mpayuatikoi apduoi a, B dote va woyvet: (o + fi) = ——.
, , , . 1+xi
11. ** Na vroloyiotei to X € R dote va woydet: 1 + 2 J2i =3 e
- Xi

12. ** Na Bpebovv ta x, y € R dote ot puyoadwkoti:

z1=x+t2y-1 ko1 2z=11-(4x-y)i vaeivar cvloyseic.

13
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13. ** Av z avtaotikdc optOudc e z # - 1 vo amodeifete 6Tl 0 apOpog o = z "
Z

glvo apvntikdg

TPOYUATIKOS op1Oude.
14. ** a) Na Bpeite To0g pryadikovg aptBpovg mov emaAndgdovy v 160TNTA
zzZ +(z-2)=3+2i
B) Na Ppebei o puryadicodc aptdpog mov IKavomotel Ty 166TTe Z = 7°.

s v+l

15. ** ' 11g drapopeg Tipég tov v € N va Bpebei n T g mopdotaong f(v) =

16. ** No amodeifete 61 yi0 k6e v € N woyver (1 +1)* = (1 -1)*™.

17. * o) Na d¢i&ete 01 kdOe mpayuatikdc apBudc gival icog pe o culvyn TOL Kal AVTIGTPOPOC.

B) Na dgiéete OtLav @ = Kot ® € R 1018 0 Z eivan ovtaeTikog aptOudc.

z+1
18. ** Aivetot o uryadikog apbpogz=x +yi, X,y € R.
z+8i
z+6

B) Na Bpeite ™ oxéon mov cGuvdéel Ta X kaly, av Im (w) = 0.

o) No ypayete ot Lopoen o + Bi tov pyadtkd w =

v) No Bpeite ™ oyéon mov cuvdéel To X Kot y, av Re (w) = 0.
d) Na deiéete o1 M Tponyovuevn oxéon () givar e&icmon kokAov Kot va. Bpeite 10 KEVTPO TOV Kot
TNV oKTiva ToL.
€) No dci&ete 6TL 0 TPONYOVUEVOS KOKAOC SEPYETAL Ot TNV 0PN TOV aESVDV.
19. ** H eficwon 2> + az + B =0, 0, P € R &yet pila tov pyodkd optBud 2 - i.
o) Na Bpeite v dAin pilo. B) Na Bpeite Ta o ko B.
20. ** Na Ppeite Tovg pyadikods z =x + yi, X, y € R, 1o tovc omoiovg woybder: 22 +2Z + 1 =0.
21. ** Av 1 ewdvo Tov pryadtkod z=A + (A - 1) i ot0 pyadwkd eninedo Ppicketar oty gvbeia

y=4x+1,va Bpedeio X € R.

22, ** No cupumAnpoOoeTe To dSmhovo oynua e to onueio M; (2z). y
Metd va Bpeite Ta onueio M, (2z), M; (-2z) ka1t My (-2Z). )
Na Bpeite 10 epPaddv tov tetpaniebpov MiM,M;M,. M(z

23. ** O wyadwkdc z = 2 + 1 va avarvBei oe dOpoiopa 600 Pyadikdv z;, Z; TOL Ot EIKOVEG ToVG Ppi-
oKovtal avtioTtotya oTic gvbeiegy = x - 2 oty = 2x - 1.
24. ** No Bpebel to pétpo tov pryadikov apudv:
2+i (1-1)?
= Z =
1-3i P) 1+i

25. ** Na Bpebei 1o pérpo tov pryodikomv aptpmv:

a)z=(2+ij B)Z=(2+i\/§] , veN.

+2-4i

1-3i 3
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26. ** No Bpebel o pryadikdc aptBudc z Tov Kavomolel Ty 160TnTa. |z| +z=2+1.

27. ** Avz € C ko |z+9| =3 |z+1

, amodei&te Ot |z| =3,

28. ** Aivetan o pryadikoc opfudc o.

o) No deyybei 6T av ® PavtaoTikdg apliuds, TOTE ® = - ® Kol AVTIGTPOPOG.

-1
B) Me Bdion to mponyoduevo i pe dAro tpdmo deite OTL av 0 apBpdc ® = Z+1 ,Z# - 1, elvar pa-
z

VIOGTIKOG, TOTE |z| =1.

29. ** Na ypayete OAOVG TOVG Uryodtkovg aptBpons z av EEpovpe OTL 1] OTOAVTN TUUT TOL TPAYUOTIKOD
HUEPOVG TOL Z €lvar 3 Kot 1 ALOAVTI TN TOV PAVTOGTIKOD HEPoVg ToL Z eivar 4 Tlov Ppiokovtor ot

EIKOVEG GTO UIYOOIKO EMITESO TOV TAPATAVED UYAOTK®OV aplOudv;
1
30. ** No Bpeite Tovg pryadikovg aplfpong z yio Tovg onoiovg IoyvEL: |z| = H = |z - 1| .
z
31. ** Na Abel oto C 1 e€iowon:  z+ |z + 1| +1=0.

1
, ogi&te 0TL Re (2) < 5

32. ** Av yio 10 pyadiko opifuo z woyvet: |1 - Z| > |Z

33. ** No amodeifete OTL 01 EIKOVES TOV HIYAOIKOV Z GTO Hyodtko EMITESO OV 1KOVOTOLOUV T1) GYECT
2 |z - 1| = |z - 4| Bpiokovtar og kKOKAO K€vpov O (0, 0) kot axtivag 2.

z+2i
z+1

34. ** No Bpebei 0 yempeTpikdg TOTOG TV EIKOVMV TOV Z GTO ptyodiko enimedo av o apuog

glvar Tpoypatikoc.
35. ** O pryadikog aptBpog z ikavonolel TG 6yEoels:
-2<Re(z2)L2 (1)
Im (z)] <2 )
l4=2 (3
No YpopHOCKIAGETE GTO UIYAOIKO ETITEDO TO YMOPI0 TOV AVTITPOSOTEVEL TO GHVOLO TOV EIKOVAOV
TOV Z Kot vo. Bpeite To euPadov Tov.
36. ** No Bpebel 010 pryadikd eninedo o YEMUETPIKOG TOTOG TV EIKOVMV TOV HIYUIIKOV Z Yl TOV
omoio woyvet:
@ |z+1-i =3 B) |z-1-i <4 V) 1<|z-1+i] <2
37. ** O kbhxAog ToL SMAAVOD GYNUOTOG EPATTETAL TOV AEova
TOV TETUNUEVEOV KO Elval 0 YEQUETPIKOG TOTOG TV EIKOVAOV
TOL pryadikov aplfpod

z=X*Yyi, X,y € Rot0 tyadkod emninedo.

o) Ao TIg TopaKAT® EEICMCELS, VO EMAEEETE OVO OV TOV O

VIITPOCMOTELOLV:
i) (x-37+(y-2"=9

i) 3’ +2y* =4 ii)|z - 3+2i =4 v’ +y-6x-4y+9=0 v)[z-3-2i =2
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B) Na dika10AoyNCETE TNV ETAOYN COG.

38. ** 10 oumAavo oynua n necokdbeTog (g) Tov evbuypaupuon y (e)
Tunpatog AB givat 0 yeopetpikdg TOTOG TOV EIKOVOV TOL
pryadikov aptBpod z=x + yi, X, y € R 010 puyodwkod emi- 2T
nedo. 1 A M
o) Amo T1g mapakdto eEloDoels, va EMAEEETE TPELG TTOV TOV — ].3
OVTUTPOCOTEVOVV: 0 ! / 2 3 *
i) x*-i=y*+4

i) [z-i] = [z-4| iii)|z-1| - [z-4 =0 iV)y=4x—% v) Re (2) = 2Im (2)

vi)8Re (z) = 15 + 2Im (z)
B) No dikaioloynoete TNV ETAOYN COG.

39. ** Y10 duthavo oynuo to OABI etvon tetpdymvo. Av A, B Y A
won I” etvon ot €1KOveg TV pryadikmv z; = 3 + 41, *
7, =X + yi kot z3 = K + A avTi6TOlYmC 6TO0 Pryodied emi- T
medo: T B
o) No deryBei 6t1 3x + 40 = 0. o
B) No. Bpebodv ot z, Ko zs. 0N 2 3 4x

40.

41.

42, ** Av 7, =
3+

43.

44.

45.

46.

** No ypopovv 6TV TPLY®VOUETPIKT LOPPT Ol UIyadlKol:

1-1.\/8-1\/5 1

i 2

3
0 I e —"
e

*¥* No Yypoupovv GTnV TPLYMVOUETPIKT LOPPN Ot uiyadikol apifuoi:

(9 nY

) z= - ouvl + inuod B) z= - ovvO - inub Y) z=nub + icuvo

1+5i

KOl Zp = - V2 (ovv g +inu g), VO YPOQOVV GE TPIYMVOUETPIKT LOPPT| O ap1f-

pot: a) z,z,

z,
B)Z

2

NG

3v
1 .
** Na degilete 0TL Y10 kGBe aképaio v 1oydeL: (- 5 + EN 1] =1.

v+2
*% Na Seitere ot (1+1)' +(1-1)'=2 2 ouv VTH, veN.

. 4
** No, fpeite T0 UETPO KOl TO OPIGLLOL TOV HIYadIkoy aptdpov: z = M.
(ovv - inuo)

*%* Alvetal o pyadikog apluog z = V3 +i
o) No YpAWYETE TOV Z OTNV TPLIYOVOUETPIKT] TOV LOPO].
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B) Av v Betikoc axépatog vo. Bpeite Tovw = 7.
v) Na Bpeite T pikpdtepn TIUn ToV v OGTE 0 W val €Ival TPy LoTIkog,

d) Na Bpeite T uikpdTepn TIUN TOV V OGTE 0 W VA VAL QAVTOCTIKOC.

47. ** ¥10 pyadko eninedo £0T® OA 1 SVOGLOTIKY OKTIVOL EVOG HYdTKOV Z; Kot OB 1M SVLGLO-

N , 13
TIKN OKTIVO TOV Z; = Z;-W, OOV W = 3 + - 1.
o) No ypayeTe TOV W GTNV TPLYOVOUETPIKT| TOV LOPOT].
B) No deifete ot w’ =- 1.

v) Na deiéete 611 0 Tpiydvo OAB gival icdmAgvpO.

8) No deitete 6112 =-2; ko z, +2; =77,

48. ** Aiveton o pryoadikoc z =1 - cuva + inua, o € [0, 27).

T-o

2

B) Na ypagel og Tprywvopetpik] popen o aplfuds =1 + oovvl + inud.
107 5

CRe

49. ** N Ppeite 10 GOVOLO TOV OTUEIOV TOV (YOSIKOV ETTEIOV TOL EIVOL EIKOVEG TOV ULYOSIKOV Z

o) No deitete o011 |z| =2nu % Kot Arg (z) =

1 .
v) Na Bpebei o @ = (1 + cuv % +inu

, , . Z-1 T
Y10 TOVG 0TTO10VG IoYVEL M| oYéom: Arg | —— | = —.
(z + 1) 4
50. ** No Bpeite t0 pryadiko aplfud z yio tov omoio 16HovV 01 GYECELS:
Arg(z-1)= % Ko |Z| =13.

51. ** Aivovton ot pryadikoi apduot:

13 143, V2 2.
z;= — - —1i Zy=-—+ —1i Z3= — + —1i
2 2 2 2 2 2

1 3. N
Zy=-— - —1 Zs= — + —i
2 2 2 2

o) No Bpeite ta pétpa TOVG.
B) Na Bpeite 10 TpTEVOV OPIGUE TOVC.
v) No T0vg YpQwyete 6€ o 0P MGTE Vo, Tponyeital avTdg mov £XEL TO UKPOTEPO OPIGLLAL.
d) Ilov PBpickovral ot EIKOVEC TOVG GTO LYadIKO EMITEDO;
52. ** Aivovton ot pryadtkoi apduot:

zlzl-ﬁi zzzl-ﬁi =t 2 4=5.5031  2=3-3\3i

4 4 2 2 2 23
o) Nao ypdwyete Toug Topamdve pryadikods aptfpuovg ot popen k (1 - NE) i), ¥ € R xou va Tovg
TonofETHOETE GE Ol GELPH, MOTE VO TPOTYELTOUL QL TOG TTOV EYEL TO LKPOTEPO UETPO.
B) ITov Bpickovral ol EIKOVES TOVE GTO ULYUdIKO EMITEDO;

v) Na Bpeite Tov yadikd z £T61 OGTE 1) EIKOVO TOV Z-Z; VO GUUTITTEL [IE TNV EIKOVA TOV Z3.
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53.

54.

67.

*% Y10 dumhavo oynua 1o OABI givar mapoAAnAdypapuo. i
Av z=1x+ A va deyBet ot A3 =K+ 1.

** H gubeia (€) eivar 0 YEOUETPIKOG TOTOG TV EIKOVMV
TOV Lyod1KoD Z 6TO UIYadIKo eminedo. ©
o) No emdéEete 600 oo TIC TopoKdtm eEIGMOGELS TTOV divoLY

onueio g gvbeiog (€) WOV AVAKOVY GTO SEVTEPO TETAPTN-

, 11200
LOp1o N

0 X
pX-.L i) x*=y

y A3

iii) Arg (z) = 2?“ iv) |7 =1 V) x+y+4/3 =0

B) Na ducatoAoynoete TV €TIAOYN GOG.

** Alveton 1 e€icmon |z - 1| = |z -3i1

,z e C.

o) No detybel 0TL 0 YEOUETPIKOG TOTOG TV EIKOVMV TOV Z 6TO UIYadIKO EMimedo glvar 1 LEGOKAOE-
106 (€) Tov gvBuypdppov tuipatog AB pe dxpa A (1, 0) ko B (0, 3).

B) Na detybei 611 1 e€icmon g (€) givar x - 3y +4 = 0.

v) Na yivelr n ypagikn topactaon e (€).

d) No Bpebein ewodva TOV Z Y10, TOV 07010 TO |z| elvar eEldyioro.

68. ** Av z pyaducoc ko £ (v) =iz, v € N tote:

o) N dey@ei 6TL £ (40) + f(Ah+ 1)+ f (AL +2) + f (4L +3) =0, e N,

B) Av |z| = p ko1 Arg (z) = 0, va deyyBei oti. £ (41 + 1) =p [ovV (g +0)+inu (g +0)].

v) Av Arg (z) = % Ko |z| = 2, vo 00106 TOVV Ol SIVLGLOTIKEG akTiveg TV z kal T (4h + 1) oto

pyadiko eninedo kot vo Ppedel to euPadov Tov Tpydvov Tov XL KOPLPES TIG EIKOVES TMV L1~
yodikav 0, z kot £ (40 + 1).

1 1
69. ** Av z pryaducoc apBpog pe Re (—j = 7 T0T€!
z

o) No detyBel 0TL 0 YEDOUETPIKOG TOTOG TV EIKOVMV TOV Z GTO UIYadIKO eMImEDO €ival 0 KOKAOG e
g€lowon |z - 2| =2,

B) Na. deybei 6TL av yio Tov z 1oyvel Im (z) = 1, tote Re (z) =2 + J3 N Re(z)=2- NER

v) Na Bpebei 1 e€iowon 4ov Pabuov wov Oa Exet pileg Tovg aptBpodg £ 1 Kot Tovg Hryadtkovg Tov
epOMaTOS (B).
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70. ** ['la TOLG LYOSIKOVG Z KOl W IGYVOVY OVTIGTOlY®WG zZ +1i(z- Z2) =1 kot
Arg(w+1)= % . Na deryBet otu:

o) 0 YEMUETPIKOC TOTOC TV EIKOVOV TOV Z 6TO Uyadtkd eminedo sivar kokAog C pe kévipo K (0, 1)
Ko axtivo p = V2.

B) 1o chvolo TV onuEi®V TOV EIKOVAOV TOL W 0TO Lyadiko eninedo Ppickovial oty gvbeia pe
gklcoony=x+1.

v) n gvbeia () Tov epoTuaTog (B) Téuvel Tov KOKAO C TOL Ep@TNHATOG (0) O8 dVO onpeio avTidL-
OUETPIKAL.

d) av ty, tp etvor ot pryadikol mov ot EIKOVEG TOLG GTO UIYadIKO eMImEdO gival o1 TOUEG TV (&) Kot

C, tote woyvet: |t +t2|3v +t, —t2|2v =2,
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