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I'maBa 1

Komiiiekcau 6pojeBu

1.1 Teopujcku yBoz

Jennocrasna jeqnaunna 12+ 1 = 0 Hema perniema y CKyIy peajHux Opojesa.
Jla Ou OTKJIOHHWJIM OBaj HEJOCTATAK peajHuX OpojeBa perraBahemo jegHAYHHY Y
CKYyIly KOMILTEKCHHX OpojeBa y KOMe ce peannnm OpojeBr Haja3e Kao MOACKYII.
Kommnexkcau 6pojeBu cy u3pas3u obauka & + iy, Tae Cy & U y peajsHu OpojeBH, a
cmM6OIT i 30BeMO MMarmHapHa jeJMHAIa KOoja MMa CBOjCTRO 42 = —1.

Kon xommiekcuor 6poja z = x + iy, peasaH Opoj T je HEroB peajHu €0
(mume ce * = Re(z)), a peanan 6poj y je HEroB umMaruHapas jeo (muiie ce
y = Im(2)).

3a komIuiekcan O6poj z = = + iy je meMy KOHjyroBaH 0poj Z = & — 1y.

Momyn xommtekcnor 6poja z = x4+ iy je (menerarusan) 6poj |z| = /22 + y2.
IMox n-tTum KopeHoMm Opoja z MOAPA3YMEBAMO CBAKU KOMILJIEKCAH OpOj 4uju je
N-TH CTENEH jeTHAK 2.

C obzupom ja je i’ = —1, Baxku ga je i° = i% -1 = —i, 3arum, i* =2 - i% =
(—=1)(=1) = 1, ® = i* - i = 4, mra. MaTeMaTHIKOM HHAYKIHjOM Ce MOZKE
JIOKA3ATH /13, BaXK1

i =, =g 2 = g RS = ) £ =0,1,2,3,. ..

Hexka je y paBuu o 3azmar lekapToB mpaBoyriiu koopanHaTtau cucreM Oxy, 9umMe
je cBakoj Taukm moae/beH ypehen map peanununx O6pojeBa. IIpecmukaBame

T:C—oo, Coz=x+iy—T(z,y) €0

je bmjexnnja n HOMe CBAKOM KOMTIJIEKCHOM OPOjy TOEbYjeMO jeHY TauKy PaBHU
0 ¥ 00paTHO, CBAKA TAYKa PABHU O je CJNKA TAYHO jeTHOT KOMILJIEKCHOT Opoja,
(cuka 2). Ocy Oz mazuBamo peasHoMm ocoM, a Oy UMaruHAPHOM OCOM.
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PaBan ¢ 30BeMO KOMIIJIEKCHA paBaH M 3a CBaKHM KOMILJIEKCAH OpOj 2 = & + iy y
TOj paBHHU Baxke cyeaehe ocobune:

1° Konjyrosaun 6poj Z = x — iy ce moOHja CUMETPHjOM TadKe Z Yy OJHOCY HA
peasny ocy (ciuka 3).

2° Kowmmiekcan 0poj —z ce mo0uja CHMETPHjOM TAadKe 2 y OMHOCY HA TAUKY
0 (cnmka 4).

3° Monyn |z| = y/x2 + y? je pacrojarme namehy Tauaka z u 0 (ciuka 5).

4° BekTop mo0XKaja TauKe z1 + zo jeAHAK je 30Mpy BEKTOPA MOJIOXKAja Tall-
XaKa z1 M 2o (ciauka 6).

5° Pacrojame m3mely Tauaka Koje OAroBapajy KOMILIEKCHUM OpOjeBUMA z1 U
Z9 jeIHAKO je MOJyJly pas/uke Ta JBa 0poja, |21 — 29| (ciuka 7).

6° Ckym cBux Tavaka z € C 3a Koju Baxn |z — 29| = R, ryie je zo 1aTh KOMIIIEK-
can Opoj, jecre Kpy:KHA JIMHUjA Ca IEHTPOM Yy zg U HOJIylnpedHukoMm R (ciamka
8).

7° Ceaku KOMILIEKCaH Opoj z # 0 ce MOXKe HA jeUHCTBEH HAYWH 3alUCATH
Yy TPUTOHOMETPHUCKOM ODJIUKY

z = r(cosp + isin ),

rae je r = |z| Mmomyn u ¢ € (—m, 7| apryMeHT KOMIUIEKCHOT 6poja (mmiie ce arg z)
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(cnuka 9).

ITpoussox nBa KomiuiekcHa 6poja z3 = 71(cos w1 + ising) u 2o = ro(cos ps +
isings) je

2129 =TTy ( cos(p1 + p2 + 2lm) + isin(py + w2 + 2l7r)),

rae | € {—1,0,1} 6upamo TakBo 1a 1 + @2 + 2T € (—7, 7.

Caku KOMILTEKCAH OpOj z # 0 ce MOXKe Ha jeIMHCTBEH HAYWH 3aMUCATH Y IT0-
JIAPHOM OOJIUKY

z=re'’,
rae je r = |z| Moaya m ¢ € (—m, 7] apryMeHT KOMIIJIEKCHOT Gpoja, TIpH Yemy je

e’ = cos ¢ + isin . [Ipema ToMe, BasKn

1
. . . e . _ . .
e¥1eier = eilvrte) o = eilp1=w2) pilet2km) — oip (k € 7).
e

Hexka je nara tauka 7'y KOMILIEKCHOj pABHU KOja OATOBapa KOMILJIEKCHOM OpOjy
z=r(cosp+ising), p € (—m,w]. Tauky T’ koja oaropapa KOMILJIEKCHOM ODPO]jy
za, Te je a = e'® = cos o + i sin o, MozkeMO 106uTH poranujom Tauke T oko 0
3a opujeHrTucanu yrao « (ciauxa 10).

(Myasposa gopmysa) Axo je z = r(cosp + isiny), onga 3a ceaku n € N Baxu
n

2" = (r(cosp + isinp))™ = r"(cosnp + isinny). (1.1)

Heka je mar kommaekcau 6poj z = r(cos ¢ + isin ). Hberosu paznuuuru n-tu
KODEHH Cy

2k 2k
zk:{‘/?<cos(p+7r+isinw>, ke {0,1,2,....n—1}. (12)
n n
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Hekajen € N;p € (—m, 7| u 2 = r(cos p +ising). Tauke y KOMILUIEKCHO] PaBHI
KOje 0JITOBapajy n-TMM KOPEHNMAa KOMTIJIEKCHOT Opoja z PUTanajy Kpy»KHOj JIu-
HUjU TOJIyTIPEYnKa /7 Ca IEHTPOM Y KOODAUHATHOM IIOYETKY U MPEICTABIbA]y
TEeMEHa MPABUJHOT N-TOYIJIA, 4YWje jeHO TeMe OAroBapa KOMILJIEKCHOM Opojy

Yr (cos ? tisin f) (crmuxa 11).
n n

Pemema KBagpaTHe jegHaumHe 2+9 =0 cy 1,2 = *3i. Yecro ce numie
22 = -9 & z=4v—9 = +3i. Mehytum, oBze je HekopekTaH 3amuc v/—9 jep
1101, KOPEHOM je HeraTuBaH Opoj. Ajm, na Ou jeqHOCTaBHUjE PEIInIA 331aTaK 1
ca kpahuM 3amucom, HaMepHO heMo MPaBUTH Ty IPEIIKY.

3a cBakm KOMTIIeKcaH 0poj z = a + ib BayKu:
1° z +Z = 2Re(z) = 2a;
2° z —z = 2ilm(z) = 2ib;
3° 2.7 =|2|%

4° |21 - 22| = |21] - [22];
5% |22 = |2

6° 21 + 20 = Zz1 + Z3;
7° 2] = |25

Maremaruyku daxkyarer 6 Yuausep3urer y Beorpaay
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1.2 Pemrenn 3amannm
1.2.1. U3pauyHatut 21 + 29, 2122 M 21 — 29 aKO je 21 = 3+ 4in 20 = 1 — 3.

Pewerve. U3 nedpunumuje cabuparba, Oqy3uMarha 1 MHOXKEFha KOMILTEKCHUX OPO-
jeBa HAJIA3UMO
21+ 20=34+4i+1-3i=4—1,
z1—22=3+4i—(1-3i)=2+Ti,
2129 = (3+4i)(1 —3i) =15 — bi.
A

1.2.2. Heka je z = 3 — 4i. O3HaunTH Yy KOMIIJIEKCHO] PABHU TAadKe KOj€
O/ITOBAPAjy KOMILJIEKCHUM OpOjeBHMA:
a) z 6) —Z B) z — 2 r) z+3i n) iz.

Pewerve. a) ciuka 15; 6) cauka 16; B) ciuka 17; r) cauka 18; 1) cauka 19.

A

1.2.3. Ogapeanty y KOMILIEKCHO] PABHU CKYyI Tadaka KOje 3aI0BOJHABA]Y
penanuje:
a) |z+i =]z —1f; 6)1<|z—1 <2

Pewerve. a) Komiiekcau OpojeBu KOju 3a0BOJbaBajy jeanauuny |z —(—i)| = R
HaJa3e Ce Ha KPYKHHIM MOMyNpedHnka R ca neHTpoM y zg = —i, a KOMILIEK-
cuu 6pojeBu Koju 3a10BOJbABAJY jeaHaduny |z — 1| = R Hasnasze ce HA KPYKHULU
noynpednnka R ca menrpom y z; = 1. Ilpema Tome, KOMILIEKCHU OpOjeBU 33,
Koje BaxkKu |z + i = |z — 1| cy OHHM KOju Cy ¥y KOMIUIEKCHO] DABHU TMOJjeIHAKO
yJaJ/beHU Ol Ta4aka zg = —i U 2] = 1, OJJHOCHO HaJIa3e Ce€ HA CUMETPAJIH JIyKU
KOja craja tadke zo u 21 (ciuka 20).

6) Pewieme nejennaunne 1 < |z —i| yune cBu KOMIUIEKCHH 6POjeBU BaH KPyIa 110~
JynpedHuka 1 ca HEHTPOM y 2o = i, a Pelemhe HejeTHa nne |2 —i| < 2 umHe cBu
KOMIILJIEKCHU OpOjeBH YHyTap Kpyra IOJyNpevyHuKa 2 ca HEHTPOM 2o = 4. Ko-
HAYHO, PEIllehe OYeTHE HejeJHaUnHe YMHEe KOMILIEKCHU OPOjeBU YHYTap KPYK-
HOr npcrena (cauka 21).

A

Maremaruaku daxkyarer 7 Yuusepsuter y Beorpany



Kowmmrekcan 6pojeBu 3mnarko Jlazosuh

7+ 2

4 -3

1.2.4. Hahu peannn n uMaruHapHU €0 KOMILIEKCHOT Opoja z =

Pewerve. TlomTo je

T+2i  TH20 4+3i  (T+2)(4+30)  22+29% 22 29

1—3i 4-30 443 £-03)7 25 2 '

10 je Re(z) = 22, Im(z) = 22. A

1.2.5. Kosmko nma nesnx G6pojesa n 3a koje je (n + )% meo 6poj?

Pewerve. Baxu cienehe (n+i)t = (n?+2in+i%)? = (n?+2in—1)(n’4+2in—1) =
n* +4in® —6n? —4in+1 =n* —6n% +1—4n(n* — 1)i. da 6u (n+i)* 6mo meo
6poj Mopa GuTH TIpe cBera peasiaH, a TO Basku ako je 4n(n? — 1) = 0. Iocaeamba
jemHaKoCT je 3370BoJbeHa ako u camo ako n € {0, —1,1}. 3a rakBe BpemHOCTH N
mspas (n +4)* je meo 6poj. A

1.2.6. Pemuu jemnaumny ix® — 4a + i = 0.

Pewere. Kopern jennaumnne ax? + bx + ¢ = 0 (a,b,c Kommaekcan 6pojesn)

—b+tvb2—4dac
2a

nobmjajy ce momohy mosuare dopmylie T2 = . Ako mpuMeHuMO 0BO

Ha HAIlY jeJHa4YuHYy J001jamMo

4416—442 4+v20 4+2v5 ;
VIGAZ _ 42V20 _ 425 _ (L2 4 \/F) .

T2 =

A

1.2.7. Hexka je S =i" 4+i~ ", rme je n meo 6poj. Koje cBe BpegrocTn S Moxke
nmarn?

Pewerve. 3mamo ma je i% 3 =, i*F=2 = —1, il = —j M =1 w43 =
—g, (k=2 — 7 j=(k=1) — 4 =4k — 1 TIpema Tome, 3a n = 4k — 3, n =
4k — 2, n = 4k — 1, n = 4k mobujamo 3a S pemom cienehe Bpeguoctu 0, —2,0 u
2. A

1.2.8. Hahu cBe kKomisiekcHe 6pojeBe KOju Cy KOHjyrOBaHM CBOM KBa/IpParTy.

Pewere. Tlorpe6ro je malin cBe KoMILIeKCHe GpojeBe 3a Koje Baxkm z° = Z.

Sanumumo 6poj Kao z = = + iy, x,y € R. 3amenom y jenHadnuy mobujamo

(x +iy)? = z — iy, a omaze x2 +i2zy — y?> = & — iy. AKO H3jeAHAUMMO peasHe

1 uMaruHapHe genose gobuhiemo cucrem z? — y? = z, 2xy = —y. [locmarpajmo

apyry jennaduny. Ako je y # 0, onga je x = —%, [1a U3 ILpBE jeJHAYMHE CJIeau
.1 2

Aa je 1 Yy = Ty

onuocuo x = 0 wym x = 1.

3
a ozmatie je Yo = :|:7. Ako je y = 0, ouna je 22 = z,

1 V3 1 V3

Tpaxkenu kommeKcHu 6pojeBu cy 2z = —5 + iT, 2y = —5~ 17, z3 =10
uzy4 = 1. A

1.2.9. Pemmnrn jemHaumny z|z| + 4z 4+ 5Z + 2i = 0 y CKyIy KOMIJIEKCHUX
OpojeBa.

Maremaruyku dakyarer 8 Yuausep3urer y Beorpaay
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Pewere. IlpencraBumo komiiekcan 06poj kao z =z + 1y, x,y € R. Tazga je

(z+iy)vVa? +y* +4(x +iy) + 5(z —iy) + 20 = 0,
OJTHOCHO
o+ + 9+ i (y\/x2+y2 —y+2) = 0.
Axo uzjeHAYNMO peasiHu U UMArnHapHu seo ca 0, mobujaMo cucrem

V22 +9y2+9x = 0,
yval+y?—y+2 = 0.

OBaj cucreM je eKBHBAJIEHTAH Ca CJieIehuM CHCTEMOM

x(x/x2+y2+9> 0,
yvaez+yi—y+2 = 0.

W3 npBe jennauunne cienu na je x = 0 1 aKO TO 3aMEHUMO y JAPYTY jeIHATUHY
mobujamo y/y2 —y + 2 = 0, ogmocuo yly| —y + 2 = 0. Ako je y > 0, onzma
jeanauuna y2 —y-+2 = 0 Hema peasiHuX pellerba, a ako je y < 0, onja jeanaduna

—y? —y+2 =0 uma pemema y; = —2 u yo = 1. Pememe y = 1 #e yzumamo y
003up jep y Mopa OWTu HEraTuBHO, cTOra je y = —2. Jlobuau cmo na je x =0 u
y = —2. Pememe jeqnaunne je —2i. A
.\ 6 .\ 6
1 1-—
1.2.10. Yopocturu m3pas +Z, + Z .
1—1 141

Pewemwe. ITpeu nanun: Tpumenom jemnaxoctn (1 +i)2 = 1+2i+42 = 2i u
(1—i)2=1-2i+2 = —2i noGujanmo

(G5 - () (550 -(5) - (3)

= (“1)P¥+(-1)P=-1-1=-2.

Jlpyeu navun: PanmonamncameM m3pasa y 3arpagama 100mjaMo

14+¢ 144 142+ 2 . 1—3 1—i 1—2i4+4> =2
. = = — = . — = — = —
1—4 1474 1—42 2 144 1—4 1—42 2 ’
a oJaTJje
1+i\°  [1-i\® .
= —¥=-1-1=-2.
<1—z‘) +<1+¢) & (=)

.\ 2014
1
1.2.11. Uzpauynaru ( +Z) .

1—1
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1474 .
Pewere. Ilpeu navwun: Panmonamucamem u3pasa T JgobujamMo

144 1+44d 1447 142+ 2
_ _ _t_,

1—i 1—-i 1+  1—-4 2
IIpema Tome mmamo

14 4\201
(1 ) = 2014 — (2012 ;2 _ (4)503 ;2 _ g
—1

Jpyeu nawun: Ha ocuosy jenmakoctu (1 +14)% = 2i u (1 —4)? = —2i umamo
-\ 2014 2y 1007 .\ 1007
1+ —_ M — E — (_1)1007:_1
14 1-i)72 Y ‘

1+iz\*
1.2.12. Permmutu jegHaqauay (1 - ) =1.
—ix

Pewere. 3ax # —i jernadnna je eksupanenTHa jenmaanan (1+iz)* = (1—ix)4,
Tj. 8ix + 8323 = 0, omnocuo 8ix(z? — 1) = 0. Pemema nocieame jeHaqnne cy

z1 = 0,203 = £1. A
1.2.13. 3Bamucaru KOMIUIEKCaH Opoj z = —v/3 — i y TPUTOHOMETPHjCKOM

00JTHKY .

Pewerve. IIpeu navun: U3 sanmca moxemo sugeru na je Re(z) = —v/3 u

Im(z) = —1. Wspauymajmo mpBo Momyn r = |z| = \/(—\/3)24-(_1)2 =

V3 +1 = 2. Barum, y KOMILIEKCHOM OpOjy M3BOJUMO MOJYJI U 100UjaMO z =

(0

— 22’) . C 003upoM 113 je TPUTOHOMETPHjCKU 00K KOMTLJIEKCHOT Opoja

2
z = r(cosp + ising), morpebuo je mahm apryment ¢ € (—m, 7| Takas na je
cosp = —? using = —%. Ha ocHOBY TpMroHOMETpPHjCKOT KPyTa MOXKEMO 3a-
KIbyanTH Ja je ¢ = —3% (cimka 12).

Crora je TPUTOHOMETPHjCKH 3AIUC MOCMATPAHOT KOMILIEKCHOT Opoja

s () v ()

Jpyeu nawun: Monyan je |z| = 2, a aprymeHT o3Ha4UmMMO ca ¢ = arg z. Hana-

_Im(z) —1 1 T s
3UMo tgp = =——= , @ € (—m, 7, aomapae p = — WM @ = — .

Re(z)  —v3 V3 6
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Im(z) 1 5m

36or singp = il —5 IMAMO Jia je = % TpuronomeTpujcKkn 00TIHK
z
KOMILTEKCHOT Opoja je z = 2 (cos (—‘%”) + i sin (—‘%‘)) . A
1.2.14. 3anmcaru KOMILIEKCAH Opoj z = —1 4+ ¢ y TPUTOHOMETPHjCKOM
ObOTHKY .

Pewere. Kopucrehu dopmyny |z| = Va2 + b2 (z = a + ib), nobujamo na je
momyn jenmpak |z| = V141 = V2. Komiutekcan Op0Oj MOYKEMO 3amucaTu Kao

1 1 1
z=V2——+i— — —. Ap-
( V2 Ve V2 vz P

.. 3 . 37 .. 3w
TyMEHT KOMILJIEKCHOT Opoja je argz = ¢ = R naje z = V2 ( cos T + ¢ sin T

) , OJIAKJIe CJIeTN I je COS @ = — " sing =

(cnmka 13).

A

1.2.15. Kommekcan 6poj 1 + cosa + isina, o € (—7, 7) 3anucaru y Tpu-
TOHOMETPHjCKOM ODJIHKY.

Pewere. 360r (1+cos o)+ (sin a)? = 142 cos a+cos® a+sin a = 2+2cos o =

2(1 + cosa) = 2 - 20052% uMamo n1a je |z| = 1/40082% = 2005%, jep je

«a 5 0.3 1+ cosa 20052% «a . sin «v
cos — . 3aruM, cosp = = = cos— H sinp = =
2 ’ 2cos § 2cos § 2 2cos §

in & a
2sin 5 CO8 5

2cos &

— sin &, Crora je ¢ = g,najez:Zcosg (Cosg—kising). A
3 2 2 2 2

2

1.2.16. Kowmitekcan 6poj z # 0 3ammcan je y TPUTOHOMETPHUjCKOM OOJIUKY,

z =r(cos ¢ + isin ). 3anucaru y TpuroHomerpujckom obsmky 6poj —.
z

Pewere. IIpeu nawun: Heka je z = r(cos ¢ + isin ). Taua je

1 . 1 _. 1
o= (r(cosp +ising))™t = (re??)~! = ;e‘w = ;(cos(—ap) + isin(—¢)).

pyeu navwun: Heka je z = r(cos ¢ + isingp). Tana je

z r(cosp —ising) 1 .
- e = > = ;(cos(fga) + isin(—¢)).

1 1
z oz

ININIRSY

A
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1.2.17. bpoj z = \/2 +v2 + i\/2 — /2 HamEcaTH y TPUrOHOMETPHjCKOM
00Ky .

Pewerve. Monya 6poja z je |z| = \/2 +v2 42— /2 =2, na ce moxe 3anucaru
V2+V2 | V212
z =2 > +1 >

. Illorpebuo je mahu apryment ¢ 3a Koje je

V2+V2 V2 -2
coscp:fn 1ngp:f

. Kako je tgp = Y22V2 _ /379 /5
jetge === V2
2

. 2tgp 2v/3 — 2v2 24/ (1 - \/ﬁ) 2(1 —2)

oHIa je tg2p = — = = =
1—tg%p 2v2 -2 22 -2

™
1 —
,¢#4

2v2-1)
. IIpema Tome, 2¢ = % Jlobum cMO TPUTOHOMETPHUjCKA OOIHK

- 2( 7T+‘ . 71')
=2(cos— +isin—).
8 8

A
1.2.18. Akoje z; = (—1—iV3)/2 u 2z = (—14iV/3)/2, uspauynaru 23 + 3.

Pewere. Ilpsu nawun. Tparxkenu 30up je jemuax
2428 = (21 +20)(22 — 21z + 22) = (21 + 22) (21 + 22)% — 32122).
Kaxko je

-1—-4v3 —-1+1iV3
21+2’2: 'L\[_’_ Z\[:

-1
2 2
—1—iV3 —1+4+ivV3 1-(iV3)?
2129 = . = =1,
2 2 4
nobujamo 27 + 25 = (21 + 22)((21 + 22)? — 32122) = (—1)(1 — 3) = 2.
Jpyeu nawun: 3ajaTak ce MOYKe PEIIATH ¥ aKO YOUHMO Ja je z; = —e'™/3,
a 29 = —e /3, Oparne cienu na je zi)’ = —'™ = 1, m z5 = —e'" =1, omHOCHO
2425 =2 A
6cos T + 6isin &
1.2.19. Cpexurn u3pas 52 5
2 cos <&

3 + 2¢sin 3

Pewerve. Ilpeu nawun: Bpojunar martor n3pasa je jeanak 6 cos il + 6% sin —
O s
6 (cos 5 + i sin 6)

2¢!% . Opasze je

in 2r .. 2w 2r .. 2w
= 6e 6,aHMeHHnau2cos—+22s1n? =2 cos? + ¢sin —

3 pu—
6005% + 6isin Z

661% Somo 2w . 1-—4 T
5 — g = — = 3@1(5_7) =36 =3 2'=-3;
2cos 5 +2isin 5 2e'E
Maremarnukn daxyarer 12
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Zlpyeu navwun: Panmonanucamem u3pasa m00mjamo

S

Geosf +6ising 6% +6i] _ Pt
2cos 2F + 2isin 2% 2(_%)_’_2@'? —%—i—i@
V3 4 1 1 _ V3
_ g2t T3ty
1 V3 1_ V3
Tty Ty oy
3, V3 _ 1, _3;
S wl i S LA LAY
l+§ ’
4 4

1.2.20. Uzspauynaru (\/§ - i)gﬁ.

Pewere. ITpeu nawun: TIpescraBumo KoMILIEKCaH 6poj z = v/3 — i y TpUroHo-
merpujckom o6uky. C o63wpom ja je |z| = 2 m arg z = —F, WMaMo

2 (cos () +isin (~5))
z=2(cos|—= isin(——=) ).

6 6
[Tpumenom Myaspose dbopmyse gobujamo

236 = 936 (cos (—36- %) +isin (—36 : %)) — 236 (cos(—6m) — i sin(—67)) = 2%.
Jlpyzu Havwurn: Ha ocHOBY jeHAKOCTH (\/:7, — i)s = —8¢ umMamo

(Vi) = ((v5-1)") " = i =
A

1.2.21. Uspauynaru z'2, rie je 2z KOMILIEKCAH OpPOj KOju 33/10BOJbABA jeI-
wHaumHy 22 + 2+ 1 = 0.
—1+V1-4 _ —14+V3i _
2 - 2 -
@Z' —
2

Pewere. Pemema jemnaumnue 22+ 2+ 1 = 0 cy Z1,2 =

—% + @z 3anuImmuMo pelrema y TPUTOHOMETPUJCKOM ODJIMKY 21 = —% +

cos%’r Jrisin%’T 0 zy = f% — @z = cos%7r + i sin 4?”. Opasne cnenu ga je

12 or .. 2w\ " .
7° = | cos = + isin 5 = cos(8m) + isin(87) =1,

12 . Am\" .
25° = cos§+zsm? = cos(167) + isin(167) = 1.

Pememe je z = 1. A

Maremaruwaku dakyarer 13 Yuusepsuter y Beorpany
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20
1.2.22. Hahu Bpennocr komuuiekcue dyukiuje f(z) = (1 z > y Ta49KH
—1
z=1+iV3.

Pewerve. ITpeu navun: 3amuimmmo KOMILIEKCHE Opojese 21 = 14iv/3 1 2o = 1—i

y rpuronomerpujckom o6uky. 3a 6poj z1 je |z1] = V1+3 =2margz = %,
T

ma je z; = 2(cos § +isin§), asa zp je [z = V1+1= V2 uargzy = —y
je za = ﬂ(cos (—%) + i sin (—%)) . Konauno,
20
£2) ( 2z )20 2(cos § +isin )
z = " =
1—1 V2 (cos(—Z) + isin(—Z))
B 220(cos20 - Z +isin20- %) .10 C0s2-% +isin2-%
© 210 (cos(—20- ) +dsin(—20- T)) cos(—57) + i sin(—57)
1 V3
“14if 13
— 9lo 2 2 _ _glof_2_ V9 :29(17- )
~1+0 2" i3

Jlpyeu navun: Ha ocroBy wmmenmume 1a je (14+iv/3)% = -8 u (1 —14)% = —2i
nMaMo

i) = <1+i\/§>20 (1+iv3)*  (1+iv3)" (1+iv3)’

1—i T Ta-p® (1—i)%)00

_ (@ +i\@)3)6 (1+iv3)° (-8 (-2+2iv3) _ 8 (-1+iVB)

(1=1)2)7 (—2i)10 99
29 (1 . z\/ﬁ) .

A

1.2.23. Mspauynaru 36upose Cp, = 1+ cosyp + cos2¢ +...... + cosnp u
Sp =sinp +sin2¢ + ... + sinnep.

Pewere. Tlocmarpajvo 36up

Cpn+1iSp, =14 (cosp +ising) + (cos2p + isin2¢) + ... + (cosny + i sin nep)
=1+ (cosp+ising) + (cosp +ising)? + ... + (cosp + isinp)"
=1+4+z4+224... 427,

rae je z = cos ¢ + isin . Kaxko je
1_Zn+1

Izt 12" = T 2F L
n+1, z=1,

Maremarnyku dakyarer 14 Yuusep3urer y Beorpaay
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UMaMo 3a @ # 2k

1—2""1 1 —(cosp+ising)" !

Cp+1S, = =
n o on 1-2 1 — (cosp + isinyp)
1 —cos(n+1)p —isin(n+ 1)p
N 2sin £ (sin ¥ —icos %)
B 2sin 2t (sin 2 —icos 2 ) sin € +icos £
2sin £ (sin £ —icos %) sin & +icos &
:sm"“go sinn—i_1 sillf—cosn_|—1 cos £
sin £ 2 7o 2 Y%
- 1
_H,sm"‘g L4 sinn+1gocos£—cosn+1<psin£
sin £ 2 2 2 2
n+1 n+1
_ 7 P n 2 P . n
B sing CObZS{H—Z sm% oY

NzjennagaBameM peasHuX, OJHOCHO UMArMHAPHUX [I€JI0BA HAJIAZUMO

o sin "3‘14,0 n g sin ";‘1g0 .
= —=—cos-p u = ——=—sin —¢.
n n

sin £ 2 sin £ 2

2 2

Axo je p = 2km, k€ Z,ouna je Cp, + 1S, =n+1,nmajeC,=n+1u S, =0.
A

1.2.24. Hahu cse gerBpTe KOopere Opoja z = —1 + i.

Pewerve. 3anunmmMo KOMILIEKCAH OPOj z y TPUIOHOMETPUjCKOM 06siuKy. Moy

1
je |zl = /(12 +12 =2, maje z = V2 (f + z\[> . OnaBre BuguMoO 12 je

mna je ¢ = Iﬂ Crora je, na ocuoBy ¢opmysne (1.2),

— 1
v Vo

Maremaruaku daxkyarer 15 Yuusep3uter y Beorpany
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3 3T
34 9k =T 4+ 2k
zZE = @ (COS44W + isin 447T> .k €{0,1,2,3}. Ilpema Towme,

ZOZ%

<30‘3—7T+"ir13—7T
TR

Z1 = \8/5

2’3:\75

(
(
(
(
(
(

rige CMO IIpUMEHUJIN

117 _ 137«
cos 16 = oS 16 5 |
137 3T
CoS | ——— = cos|—x=+m]),
16 16
‘ 5T _ 3 43 T
cos 1 = oS 16 5 |
Kao u
117 (7 n s
sin 16 = sin 16 5 |
137 . (37 n
in | ——— = sin | —
i 16 T\ 7))
L% (37 43 s
sin 16 = sin| 7 5
Kaxo je |z1] = v/2 3a cee k € {0,1,2,3}, a aprymenTn ce mobmujajy momasa-
3
BEM apryMeHTy argzg = o peaom il —2- il u T 9eTBPTH KOpeHu Opoja

16 2’ 2 2’
—1 + ¢ mpeacTaBsbajy Y KOMIJIEKCHO] PABHU TeMeHa KBaJpaTa, Koja ce Hajas3e

HA KPYYKHOj JHHHUjH MOTYIPEYHUKA /2 ca TIEHTPOM y KOODIMHATHOM MOYETKY
(couka 14).

Maremaruyku daxkyarer 16 Yuusep3uter y Beorpaay
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A

1.2.25.1IOJJATI CJIMKY Heka cy z; u 2o JBa HACIpaMHA TE€MEHA jel-

HOT' KBaJIpaTa y KOMILIEKCHOj PaBHU, U 23 U Z4 OCTAJA JIBA HACIPAMHA TE€MeHA.
2 2
2] + 23

Jlokazatu z3z4 = 5

Pewere. N3pa3zumo z3 u z4 MPEKO z1 U zz. O3HAYMMO MIpECEK IMjaroHajIa KBa-
apara ca 2o = 2322 (cimka 23). Ao mocMaTpamMo KOMILIEKCHE Gpojese 2 — 2o
U Z4 — Zg BAJUMO JIa C€ KOMILTEKCAH OPOj z4 mOOHMja POTAIHjOM KOMILIEKCHOT
Opoja 22 OKO 2o 3a yrao 5 y CyIPOTHOM CME€py OJI CM€pa Ka3asbKe Ha cary.
mamo zy — 29 = (22— 20)e'2 = (22— ) (cos g + isin g) = (22 — 20)i. OnaBne

24 = 20 + (22 —Zo)i =

) itz . 2tz oz
2+(22 2)2_2+2"

Axo nocmaTrpamo KoMILIEKCHE 6POjeBe 21 — 2o M 23 — 2o BUJIMMO /18 C€ KOMILIEKCAH
6poj 23 A00Mja POTAIMjOM KOMILIEKCHOT Opoja 21 OKO 2 3a yTao 5 Y CyIMpPOTHOM
cMepy O cMepa KaszasbKe Ha cary. IIpema Tome

23— 20 = (21 — 20)€'® = (21 — 2) (cosg + isin g) = (21 — 20)i.

Onasne

. 21tz Z1+22\. Z21+t%2 21— 22,
23 = 20+ (21 — 20)i = — 2+(z1— ! 2)2: Lty =y

2 2 2 2

Hobumu cmo

zZ1 + % 29 — 21 . 21+ 2 21 — 29
2324 (122+22 12><12 2+ 1221>

_ (Zl + 22)2 B (22 — 21)2 9 _ Z% + 22122 + Z% + Zg — 22’122 + Z%

4 4 4 4
z% + z%
—

1.2.26. Uzpauynaru 3a n > 2 ciemaehn mpoussos,
.\ 2 .\ 22 N
141 141 1+71
1 1 1 .
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|
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off
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I
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N
—~
‘»—I
N}
;s
SN—
N
3
I
—
N
SN—
N
3
|
=
<
o
=
o

Pewerve. 360r (%)2 =4

4]

2

el (5
- LAl @) [ O]
(-3 =0 )

2
2
_ e ll_ ()
= - 5
=3
VckopucTuin cMo dnmseHuiy aa je i2 = 13an > 2. A

1.3 3Bamanu 3a Bexk0y
. o (2=0)(14i)
1.3.27. Uspauynatn |z| (Momym KoMmieKcHOT 6poja 2), aKo je z = ~——5——.
Pewewe. |z] = 1. A
1.3.28. Mspauynaru i + 2 + 43 +4* + ... 42900,
Pewerve. 36up je jennak 0. A

1.3.29. Hahu Bpemmoct 36upa 1+ 2z 4+ 22 + 22 + ... 4+ 219 axo je z = I—\F

i _1ti
Pewere. Bpenuocr 306upa je CIVoR A

1.3.30. Kowmmiekcan 6poj z uMa cBojcTBO Ja je Re(z) yerupu myra Behu ox
Im(z). Konuxo je nyra Re(z?) sehu ox Im(z?)?

Pewerve. 1,875 myTa. A
1.3.31. Uspauynaru (14 4v/3)? + (v/3 —i)°.
Pewerve. 2°(—1 +1i). A

1.3.32. Axo je xommuekcan 6poj z = x + iy (z,y € R, i? = —1) Takas 1a je
|z| + z — 1 = 0, uspauynaru 2x — y.

Pewere. 20 —y = 1. A

3 +1+i 16
1414 2i )

1.3.33. Uzpauynaru (
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Pewere. 2%, A

1.3.34. Axko xomiutekcan Opoj z 3aJ10BOJbaBa jeHAKOCT z + 2Z = 12 + 34,
Hahn |z|.

Pewemwe. |z| = 5. A

1.3.35. Hahu cBe mecre kopere 6poja i — /3.

6 57  2kmw . bt 2kw
Pewemwe. z, =2 (cos <36 + 6) + isin (36 + 6)) , ke{0,1,2,3,4,5}.

1.3.36. Pemuru jemnauunny z° = (1 — 2)5.

1 k
Pewerve. 3 <1 —itg 57T> , ke{0,1,2,3,4}. AN

1.3.37. Pemntu 1o z jeguauuny z + 27 = 6 — 4.

Pewerve. z =2 + . A
1.3.38. [ar je kommekcan 6poj z; = 2 — 2i. OapeauTu KOMILIEKCAH OPOj
z 1
z = x + iy Koju 3amoBo/baBa Re (z - 21) = 18 u Im )= 3
Z1
Pewere. z =3+ 4i. A
1
1.3.39. Axo je z + — = 1, uspauynaru
z
a) z°;
1
1000
6) 27 + 51000
Pewere. a) —1; 6) —1. A
1.3.40. ITlta y paBHU mpeJcTaBiba CKyT Mapora (,y) TAaKBUX 1A je z = x—+iy
n
a) Re(z) +Im(z) < 1;
6) |z| = 2;
B

)

) [z =11 =1;
rz-z+(1+dz+(1—-149)z=0;
Alz—2[+]z+2] =4

h) |z 42| + |z — 2| = 10;

e) |z+5]—]z—5=8.

Pewerve. a) Ioaypasan "ucnox”upase y = 1 — x; 6) Kpyr ca uenrpom y (0,0)
nosnyupeunuka 2; 8) Kpyr ca menrpom y (1,0) noayupeunuka 1; r) Kpyr ca

2

nenrpoM y (—1, —1) momynpeunuka v/2; 1) z = 0; ) Enumnca % + % =1;e)
22 o2

X o ——-Z—=1. A
uuepbona T — 75
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1.3.41. Pemmtu cucrem jeaHadnHa:
) z— 12 5 |z—4 1
a = - —_— = 1
z—8i 37 1z-8 '

6) |z+ 1| =|z+4| =]z -1l

Pewere. a) z1 =6+ 8i, 2o =6+ 17i; 6) z=—3 + 3.
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