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1. Dana je funkcija f s predpisom
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Razvij funkcijo f v Fourierovo vrsto na intervalu [—m, 7] in se prepricaj,

da dobljena vrsta povsod konvergira proti funkciji g(z). Nato skiciraj se
graf funkcije g(x).
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. Razvij funkcijo f(x) = |z| v Fourierovo vrsto na intervalu [—, 7] in seStej
vrsto 1+ 35 + 25 + 25 + ...
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. Razvij funkcijo f(z) = max(cos z, 0) v Fourierovo vrsto na intervalu [—, 7]
in seStej vrsti
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4. Naj bo f(x) = 22 za z € [0, 7]. Razvij funkcijo f

a) v Fourierovo vrsto na intervalu [0, 7] ter skiciraj graf vsote vrste za vse
z € R.

b) v kosinusno Fourierovo vrsto na intervalu [—, 7] ter skiciraj graf vsote
vrste za vse z € R.

¢) v sinusno Fourierovo vrsto na intervalu [—m, 7| ter skiciraj graf vsote
vrste za vse x € R.
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5. Razvij f(x) = z(m — z) v sinusno Fourierovo vrsto na intervalu [—m, 7] in
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6. a) Razvij f(x) = cosz v Fourierovo vrsto na intervalu [— 5 %] ter skiciraj
graf vsote vrste za vse x € R.

b) Razvij funkcijo f(z) = sin® z v Fourierovo vrsto na intervalu [, 7].
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7. Prepricaj se, da za vsak x € [—7, 7] velja
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KRIVULIE IN PLOSKNE YV PROSITORV

10. Izracunaj povrsino torusa s polmeroma 0 < a < R.
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7. Naj bo K gladka krivulja z dolzino [ in a > 0 dovolj majhen. Definirajmo
telo D kot unijo vseh normalnih krogov na krivuljo K s polmerom a (D
je 'odebeljena’ krivulja K). Dokazi, da je tedaj prostornna telesa D enaka

ma? - 1. lzrq‘éum}') povrdine pleda  Felesa- D.
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11. Na enotski sferi s srediscem v (0,0,0), ki jo parametriziramo s sfericnima
koordinatama ¢ in 9, lezi krivulja K, podana z zvezo ¢ = tgv. Doloci
dolzino krivulje K.
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9. Naj bo f zvezno odvedljiva funkcija in S ploskev podana z zvezo
z=zf(z/y),

kjer je x,y > 0. Dokazi, da imajo vse tangentne ravnine na ploskev S
skupno tocko.
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KRWULSNL IN PLOSKOVNI  INTEEGRAL)

1. Naj bo @ € R? izbran vektor.

a) Dokazi, da je gradient polja f(7) = = i solenoidalno polje.
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b) Izracinaj rotor polja f(7) =
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2. Doloci vse take zvezno odvedljive funkcije f : R — R, da bo
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4. Naj bosta @ in b konstantna vektorja. Dokazi enakost
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8. Naj bo a > 0. Izracunaj teziS¢e homogenega loka astroide
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9. Dani sta stevili @ > 0 in « ter krivulja K = S(0,a)NIL, kjer je S(a,0) sfera
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W) = &—a,cosok sn W —asind sn, o ccsof )

LR ) =

(a,smdx cosot asim/', osin -acosh cost, acsdas? — a,csf s«\*)
" ~ocoshsind, —asinA sn?, o osd) =

(@5 A skt — sk aosh sim9‘c<->51}") + o (siv\d\cpso( sinfeosof - sind s\&wﬂ)‘f
+ o (cop A cos®f — sinhcos™F

az( caek —s‘md\\

w

j‘fdc j > (cogt - sined) A = T° 2 (ol —sinK)
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in j(

T) =i GXT. IAI‘ acunaj cirkulacijo polja j vzdolz
{(z,y,2) | 2* +9°

10. Naj bo ¢ = (p,q,r
= +24=1, z,y,2z > 0}.

roba ploskve S

S L del fece v T Sdonta ‘xoa*ofo\

[CHEWAY
K, ¥ =K (odsckown godks keodig s k=Ko, 0Kz \
(oo %\OA\QC %‘i“"‘\éf-
(4‘0,0\ Ky

CRYOLACIA PO - if o7

Kai x=cosyp
47 siny = )= tceskp, sin p, 0) , ¥ GYO A
2=0 Pru\\o\ OK\QS*D\C\%O\

Flp)= (s, cesip, O)
E(“"N%\ = (c]%-cué. x-pz, PLA'O\X\ = (-rs&r\\p , Ccosy , psing - c\cos\f\

m\?\f\\-?(\f\= (SNY + ek =t

:)J\ =J7(d\()—2('

S|m€\‘\‘\0f\0 dobwwo Jvf o = L; in jzé@ =]r£0\
K
(-\

= J-‘?o\r- -gd\' + -Co\c +| Ba¢ =—%-(P+C\“'(\

J‘

(y?>—22, 22— 2%, 2% —y?). Izracunaj cirkulacijo
__ 3a

7. Najbo a > Oinf(x,y./z) =
polja f vzdolz preseka roba kocke [0, a]? in ravnine z enacbo x+y+z = 5

&=

EES NG A % RN jﬁzo\?

Ki%
e T:\ o —S

ol ol XNE

2 ‘]; R
. Q N Posawcciza o\o.\&ec 2= -z 48 | telod)
g a 3a ’ (wmed A

T = U-Ma.0, 2\ +g 0,a) = =a\3E, .A;_J') — £W)=al-%,0, z)

IJQ&S \w lml—gz-ﬂl @3 \ﬂ_ .z\o(‘r

A4 rY
=—J[5 2 2| A = 2 (e-1+ % ==
- 4—‘\' '!'_ A — 4 l\}[ ,O
ATEE \ CZKLQSY?% Mﬁoo) 3 .
1-[ -f e T e

HIPSTEZA:  Oshali inteqrali so Smetricni: = I= 3(TaL)= 3



T izcaunome = Stakesanim acekous - K=2% . <. ckamik

STOKESOV  |2REK.: §fo\€=§ ot T S
> S
Nu&ﬂag_n\ ov\er\‘\aci& :

ot = (—Z‘g?-z, -2x—2=, —Zx-Z%\

dg= R dS
RN enctsbe, uorwmalo

S X; de\ rasine = torwaks WAA); SMer norwcle zen Shokesov  iesek
& up&grﬁua = ﬁ=_f/l-;(’\\4,/\\

I=J ro\-ﬁ'f\ ds "'%j‘hg%, x+Z, x—rQ\'\,A ,/‘\\ ds =
S S

=%g [mug%] LS
>
Kné\ € 2, Cc&‘i$\f‘OlM euo! XT=£i
KR %ds Y PE)
> [ ds=x, P
S _
S je padn GRS s steses d= &
efidie  G-kdmkar Tlx,,yp, 20 S 2= % 27125 %)
Suoke \eoordinade
V- L F 2 - 32>
PRV=6 52 =3 232 = =5
= 1-& le«grf 2)PE) ~ & 2a 5—25‘ o= 3 < euk cemliah b
‘nipe’cczl

9. Dani sta stevili @ > 0 in « ter krivulja K = S(0, a)NII, kjer je S(a,0) sfera
s sredis¢em v (0,0,0) in polmerom a ter II ravnina z enacbo y = z tga.
Izracunaj integral

I:/K(ll —2)dx + (z — x)dy + (x — y)dz

b) s pomocjo Stokesovega izreka.

I= a‘;ﬁ&? __i (Q*i d§ S l:(oi(\.\callo: 2 X-CﬁS N X\g—\“o\\“\\\ﬁ\ Q\ﬁ\QQO\ \:&V o

= notwalol ez v X\A-cow\’\n'\



> 7= (cos(A-T), snld-L) 0) = [sind e, O)

o = (oA, A1, =4 = =2, )

.

\} (RCOCUNA
HER dS =- Lf (s cosk) dS = st~ swx\gots = 2cowt - SnelVT
NE S S
dS=w~dS Py
10. Naj bo ¢ = (p,q,r) in f(f") = &x 7 Izraéunaj cirkulacijo polja f vzdolz
roba ploskve S = {(z,y,2) | 22 +y?>+ 22 =1, z,y,z > 0}.
R det Nete  y T. o ?CQ&MO\ : (o,0.M

—

lewso:

ke =22

=3 10,40
d (h0,0\
[eu-]
23

ro'\‘@ OLE" =1

S

d&= (3¢ x%) dy s

o™ |
_(?v]_=

Pa\'auke'\‘\"\%m(.&l: Tle AR \cossf cos?, siny e | sin #)

-sngp cesH | cosyp acs, o)
\—ccsgP g\mﬂ-’ —S\‘\\(J sin'\9~) cos B
Tex o= lcm:g SO sir‘\)a o, sintp sinfoos + ooy ﬂn#cos'/'s =
= cso? (eosp asif, sing cos?, sindf ) =
= acs i g o) ETIEN
c=lpoN
(e«’moﬁm*ou&&\ ‘L
|

T
2z

2T cm?ﬂ'?‘\(kp,'#\ OL(OM' =ZJd<f
D= 0‘0\1&0‘6& za lp, ) °

9 3
Jct:»szx I =j sin'x e = T‘E

J&nxo:sxdx-"— él
I

o
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+
T
2

o

o =2 (?Tﬁ @y +q%simf> “ 04 dey = ACS *C\E *“%\= %K?*c\_ﬂ\

11. Naj bo S zunanja stran plasca valja, podanega z zvezama z2 + y? = 1 in

z €00, h), kjer je h > 0. Izracunaj integral vektorskega polja (PRETOK)
fla,y,2) = (@ +y,y+22+2)

po ploskvi §

a) direktno.

b) s pomocjo Gaussovega izreka.
/

T‘\\Q\%\= (coso, st . 2) “\\o\&\e koordiecde
\{eiolm], =€ O\Q

?%= (‘S\‘I\ , C&:&\P\O\ —?\PX?E: (005\9, $m\P, o)
T2~ (0,0, 4

’\m"g__ \ Q(‘o\\\o SMer



W
@) SE &8 =de(§(&5\(+s\w\\f ) St ?,+Qc&\€\(@\(o,5\m€ , O da-
S ﬁ — w o
= JS\&T d\p =0 -‘S Sir\\f &\F

gU

j‘a“fj (4+ com }ﬁsm\f + E&Y\\p\\ dz =

o 7 S\‘(\(Z\(\

\\ , %_‘{‘”C*“‘g GOTMONO /C\Ps\)&?g\l RREX
° J-CAS fo\\.%&\l —3&0\\1 2VI\= Zh = J +§+g

s Ko K.

D=l = Ko\ x\oO N}

«/W“
M= SokK, \)KA\

‘\ela‘és':’ gew‘&a\

= g =3\ —S; —S = 3w ~Th = 2Th
K

S

Q= A+4+4=23

2=N o}
S § = g? ©0,A)dS § (+x\dS =J, 5(h+x\ aS =g \ 3 +$/:ds =\\'P(x:‘\\ + i‘TPkk,\\ = "W
Ka )K ¥ |8 Ka ¥
0&=
=>V(PQ &=0
Ko '\\,\qukobp\ \Q\QI'/\\

12. Najbo S = {(z,y,2) | 22 +9y*> + 22 =1, 2,9,z > 0}. Izracunaj integral

/ xydzdy + yzdrdz + vz dzdy
s

a) direktno. (™)

b) s pomocjo Gaussovega izreka.

[CICIVAN e
(B): Sy - D.. \«m&\ v T Qdosa
oo M= $u$\a\) S0,
Ff': (X&a‘ %z, X%\
iy 8= N
$S‘£¢\Qp£ \eoexdiaake
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TR Yy
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13. Izracunaj integral

/ ds
op I+ +79)?

kier je D = {(z,y,2) |z +y+2 <1, =z,y,z > 0}.

D=2, US‘AU SV,

Pomme\ﬁzo\c%o\ obmoa‘& S - _‘?\%\i\'—‘\a.tgi\

%

Spltno : dD=|Fxtldudy ; R\ [EG-F7  E-Lf. F-&6 Q=T

= 45= 1(049)x(0,0) dyde -\it,0, N dyaz = dydz,
4= Mt.é

“ 7. ) .
Tl Ja‘&f (m«@i de = J&gf uwa\ J a««a\w\%{ T R T

; S\gt‘g\d‘g Fly*e = ng‘—lugox\dxg= F["};o‘ xe

S Plaw) = Uo) + ul-4,0, A+ v (A A40) = (A-u-v, v W)
dS = (-4,0,AVx |4, 4,0\ dudy = 13 dudv

Do\oéoxxg w\e,"gu Mg.’teib MDD (U-u-v,u ) el /\—X
O £4-u—~ <A vo
w~Ae-ysa > A-u2v=-u > yelos-o)

+=2-v\

JO\”‘J gig* _JB (- u&d\v\ g -t = E,'( }Ou (‘3[\.\++] B““Z'%E
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17. Izracunaj integral

" xdy —ydx
/1\ z2+y? (k-aD)

¢e je K C R? zakljucena krivulja,
a) ki ne obkrozi izhodisca.

b) ki obkrozi izhodisce.

@ 2 K ne oeksof @vadilda © (00)€D
(0,0)&R privacienno
Geeatn
L
o x J —
Pix + Qdy = ﬂ(QX—P\o\xA
J ¥ ) % g
0(3/ =
R
A

Qreenoie formule ne moremo  yeoralsh |, ker Q- ®Q) v ©o)

n delinicono.

kD iezewo Kooy, )=H, Blnd.
Delinfoms D=1B
= na B oo uporobime Greensio  fesmdo:

Green
= J Pdx ¢ Q&lg‘% O
K |>c\ \:(ea
0= MY MY

Rob kol "\\.kkn"da" R oremitowo v dovodno smet ¢ DN

D

j X—‘%;L & =1 ramejfr\m&a W x= roasp  u= sy ‘f’e[o'b':&
R Ax =-rsiny dy = rcosy

&\‘—M d\f, =a

(cos\(r"!ﬂh‘(’

t’)‘r—%i - dx:
SRR



14. Dana so Stevila m,n,p > 0 in a, b, c. Izracunaj integral
/ 22 dzdy + y? dedz + 2° dedy,
s

kjer je S zunanja stran elipsoida z enacbo

(I—a)2+ <y;b>2+ (Z_C>2 - « wedige (a)o,e)

m P ?0\05‘\'- N.ﬂ.‘)

I’jfo\g ; Qg:\x".\&. 21\
s

Pacame,’w’\zadzo\ S x= measy cosfta
= nsing s +b RS peloan

a=-‘a~s\r\7/¢+<’- Je ’%Ig_
3= g x2p | dpdug =

=\k““\3‘“\( 69519', necsyp GDS#,O\X\—MQC&Psimﬂ, —r\s'n&f? &‘\r\'»o', 9 es:mﬂ\\c{\r 34 =
= l(n[:coswaao}wa ) Mpsir\\r coskt, Mh‘Snlif cos? sint +mnco§"~{’ccs """ n 751“0(‘? $

Orienjrau&o\: normalon T (. \x\'\(-o, #=0 = (ap,0,0)

~A

I=£o(‘f>y (m eascp oot + o, n sincp cesid+ L), (psrat -fc\1>' (r\P asp axzd, mp siny @sHF, mn sin Ve dot

NI
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[t om0, [t g =0

°

[oe L)t 0

2. nacin:  (Gamssov izrek) oke LSl - VI %2
Al = l\xwg—z—,\ Kenosdisch )

S=b AR Id e\ uT
1=) fdS =J'o[ul£o\\/ =1J.l~mt&&-2\ o\l ’Z;fon +2f‘g°\\’ -(-2‘(2&\] = _2,(q+\0+& g
& d D) D N D
Vs = Dmnp o6 = T= %Tr (oo« map
\] ﬁ(a&iﬁmg
hoz‘c\ 3

—

15. Dano ]_E, vektorsko polje f(7) = |7]*7 in stevilo b > 0. Izracunaj pretok
polja f skozi
a) rob obmoéja D = {(x,y,2) | 22 > 2%+ y?, z < b}.
b) ploskev podano z zvezama 2z = 22 + y? in z < b.

_x

== R R = \xzng‘* i‘\b«\‘a,a\

s Jiefada
SN S dnd= 533'*‘5&* 52

= 5{{ ket &1\ AV = Vokine koordinoke  x=rcas
> “x (% k . \P
. amcsng [ lddaple
R = . ) 2
= Siolk(fo\ff +2)de = 401T5r(f”o— ‘E +2 —%B ¢ = 10T % +%°‘\



b)

{ = Z\3>, AN
° s X = 2 [ 39 b )
=D qr
\
U = . Wy 2\ _
-] ea ds _J(’[‘f’j“b\(’fb) de = ar(§ B 5 gz =ar (9 + )
P P Q\o,n,/\) °
—Q—v\—\r\7’te N = (x f&fr?_\\x\s%\b O/\\ (=2 1-%\3&)— 2222
\lalxe- \norchm}xe
16. Dane so tocke 77, ..., 7, € R3 in §tevila ey, ...e,. Izracunaj pretok polja
F(7) = Zbldd4 = —’1\
skozi zakljuceno ploskev, ki objame vse tocke 77,...,7,.

5= Sebigma .. T T e WD '\

= o

leme: 3”10{ \—;-qa\:' lrF__-cgﬁ in dis (%'QA \v-c.\\ =0
e D ieredemo kogliee. Ki=K(7,8), da KieWD in Reo%=0 2a i%

N
—>D‘=b\g\<¢ —> W= bBuUaK Tashone
GQU&S h«%{n“ o

[rae s ar-s

N
0 =Hr’d§ —H'F)olé — ﬂ ?“d§=ﬁ Fd5
a (e N o
i (]
< ﬁ [ n =_Fn -~
j d ._%4) i“}\r ‘-(‘3\’3 d Z [/ um \r [y ¢\3 LZ WH Y\-rﬁi\‘{\% J% =
5 5 N

(324

& o reb\% O(S nds v-r =eR

Z%mmmv ﬂi,\“\!_?\saté =ﬂ%ﬁ= %Ms-—ﬂ ez ds = o

18. Dan je ploskovni integral
1= / (14 2% f(z) dydz — 2zy f(x) dzdx — 3z dzdy.

Dolo¢i zvezno odvedljivo funkcijo f tako, da bo integral I enak za vse
ploskve S, katerih rob je kroznica {(cost,sint,1) | ¢t € [0,27]} in tedaj
izracunaj integral I. \\K
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19. Dana sta vektorja @ # 0, b in vektorsko polje f(7) = (F— @) x (¥ — b).

-,

Izracunaj cirkulacijo polja f vzdolz krivulje, ki jo podajata zvezi |F| = |d]

la]”

in7-a="5
= = Y T2=D .. coino 2 ormale & ko Yoo T.=
AN
s‘\e\ceq
- =K

D
VA %“ o T ~TxB-8xF +8-2 = 2x(&-B)+ 38
Vewo: ot (@x&)= -28 = AT =-2ES) * o} Ex8) = 2(8-3)
A= rdS= ZdS s
km?ss pdmeconn R

> . = ¢ =
L*\——H 28-2) T dS = z(\é—a\%\ﬂde= 2825 PD)= 2(8-8) FHTR?
) D

= T 2B %—\T%Id\2= (B-2)a -3 \z)

< N LY
I=de?=JFd? =
K D

ﬂ ot T—%@ = (k)

- Y
[~
2

2

22. Dokazi, da je j_"(;r,., y,z) = (2xcosy — y?sinx, 2y cosx — x%siny, 4) poten-
cialno, doloci njegov potencial in izracunaj integral polja f vzdolz krivulje

s parametrizacijo 7(t) = (cost, sint, t), kjer je t € [—2m, 27].
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[ & = ulB-ul®) A/\-/B

K

Flam=A ¢ln)=2

- pA(1.0,-2m), B1,0,2m) Sflx\ﬁz\o\\*u\/uo.w\—uu\o‘—m\= ACTT

kR

23. Doloci konstanti a in b tako, da bo polje
fle,y,2) = (azzy —y), 2(ba’2y* — 2), 32%y")

potencialno in izra¢unaj integral fK fdf', kjer je K krivulja z zac¢etno tocko
(0,0,0) in konéno tocko (1,1, 1) ter pretok skozi povrsje kocke [0, 1]3.

=3 L=
R WA
W= x4’z - 2xutC

%(Eo\? = ) —w(O(O,O\i/l/

P B

21. Naj bo K zakljucena krivulja, ki poteka po sferi 22+13%+4 22 = 1. Izracunaj

integral
,.=/ dr + dy + dz
K (22 +y? +22)%
—
7\

fer: |¢l=4
I=J Fof f\;«um ac —fumo\c =
L —

< K NM>>—" - = XtutZ
'\m O\V\o § PU&.V\Q\Z%V\Q na KK
o na R (we V\u%\c pmsod\\

K ?_ck\&cm \m\)ug\ (2= =K\

20. Najbo h >0 in f(f') = 7. Izracunaj pretok polja fskozi plas¢ in osnovno
ploskev stozca, podanega z zvezama z2 4+ y*> < 22in 0 < z < h.
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24. Dani sta dvakrat zvezno odvedljivi skalarni polji « in v in obmo¢je D C R?
s kosoma gladkim robom. Za enotski vektor € definiramo smerni odvod

kot
ou

¢

Naj 7 oznacuje enotsko normalo ploskve 8D. Dokazi:

=gradu - €.

a)

/ “0_1_,1 s = / (grad u - grad v + ulAv)dV
sp O D

v ou
— —v—= | dS = Av — v
./ap (“07‘1? Uaﬁ) ds /D(u v —vAu)dV

@ [Jor gmtew ds =[£u%mu Gﬁﬂ i 4 ogad) A/v - jﬂ Logoduegody + uasl &V

D >
ol (ug%co)lv\= dav Ku\\lx, Wy | U\\I%\= U+ Wi + Uy + Uiy + Ualg * W3 =
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(o) Hl(v\%’ﬁ . _ag%\_\ s =J'j w2 S _ﬂb“ = A&iJH(%mo\u%mA\V +ua) AV -
[l el ggeda < vandav

D

2D 2D

=m(w -vaw aV

D

25. Naj bo K C (0,00) x (0,00) neka krivulja med tockama (1,1) in (2, 2).
Doloc¢i funkcijo u tako, da bo integral -[1( u(z, y)(y dx + x dy) neodvisen od
izbire krivulje K.

NaMiG: Novi koordinati t = zy in s = 1’7
<
v .
J Pdx + Qdﬁi s neodvisen od K Ce e (T 90*&\'\0'\&\‘\0 = Ry O \:o\exxc'xOXV\o
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K (Rayde Tlay2) = (Plrg), Qo). 0) non [0,09¥xR,
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HOLOMORFNE FUNKCIE

DOAPQC n & D»—>C
{ € holomorfna na. D, e e OO\\IGA\&\IO\ v kompleksrem sl y ok Yodkd D

(Eo=C, 2 beed 3 4 122 - o))

m&)mu,%\mm@ XD & py-vy Uy= Vs

CAVCHY —RIEMANNOU  SISTEM

(1) Naj bo D C C povezana odprta mnozica in f funkcija, holomorfna na D. Katere od funkcij

f1, f2 in f3, definiranih s predpisi f1(z) = f(2), f2(2) = f(2) in f3(z) = f(Z), so holomorfne?

£, L et C%\ =Qkx—m}é\ = m&xu&) —i\;\mg
T

(AERTI AR TIN UR EIPS (P
Vl\\‘ﬁl‘%):—\‘k\‘t'a\@

(W3x=\kaxl =- \Ab‘l"g w/\\ ?3—7 Wy =

el : U\,Q =Vuy, = uin v St konstanthi

—¢

(g = =0T sy

XA—\AB\ Uy~ = 0« homerfno

& Llarig)= e e&%\= S G-ty = wleo) + ivlx, )

L= iy, uzkx®= wlg, —u)
N, \x ,&Q": VKX,'%

U = o (%, o) == W)y = Ue=V¥q=O
LQ Q‘&}&B\ " ® D )i v konshoodni
—<
W0y = —U \x,«?} W k- = 4), D T k=0
h ® xe}\)k‘b\ \}“a = 22 o \f\SD\O(VO Q

—Vs: —Yabﬂ-ﬂk@—‘- Q;@ = ulx,- lﬁ\ -y (X"‘\‘g

'ca = ng,—{'\le} : uab‘q ‘Q \o\b‘ [X\
\’3kﬁ r(&\ -N \‘/~| 'tg

M, = Ul Vol =) =(3) v
UQ Q\ea 1‘\)&\ 3 = £ 5 holomarina,
e D)

)

(M= =y %, -0 = bes ud= = (V) v/
S TRTEGAm

(2) Naj bo f = u + iv holomorfna funkcija z danim realnim delom u(z,y) = 2% — 3zy?. Doloci
funkcijo f.

CR:&[M: Ux= 3t —3%?':\1‘% —= \,= 5\(713—\&“' G Ai=’> v = 5)(2&%—\63 +C
U\‘%= —6)(%= - Vy - N7 ?)XZ% + CL(LQ

g\x+(;b= x> - Bx\g-ri(?:ng—tg-*c\): x> Bx&-c& + BXl%S_ + \\,&\1* C = \x+h§+ic



ZAT 2-Z

2 Iug"‘i_

TRNTEV: A<D mnozic. s drelodidtem 2 v D 32‘@&“‘0\“6/%\{31}
'Cr%é}\lk“\ in g\ﬁ—_ \R = g-’:%

Ce nismo ’\?i\a&d\’&\l'\‘- Q\2\=m\xu2;\+c\1\m&\,——t
% =

'\\ao\ol&e»on (Se r\a\oogi

D= (E»; A=R<C.

Z.oxdogéo\, dolozin L) 20 XE R g\ﬂ = ulx 0\ +L\)()<,03.
[&omo v x,0):
wx(x, 0) = -u«%\x&ﬂ = k0)=- U\B(x.O\é\x :jOo\x =C

= )= Wx0) tivlx,0)= x4iC za xeR=A

(M)
= Ol 2 il

x zoxv\ené;amo 2 2-wm

(4) Doloci konstanto k tako, da bo u(x,y) = e*(cos ky+sin ky) realni del neke holomorfne funkcije
f in nato doloc¢i Se funkcijo f.

v(x,0)= ’J‘u\%(x,O\o\x =- [e," (-ksh‘\(\u@ +kcos(\qt\\_\(x,o\o\x= —kJ‘chx =-\ei+ C
= Qk}“\= W)+ ulx OY= & -tk +iC = e (A-ik)+iC
R
= D= U-&)+i0

Reverimeo u\x.ké\;\?e S}(xmé): y
Rl =U-IVE ™ 4 (0 = (1-3)S (cos %mwk\ﬂc
R auler

> Re fleriy) = e (cosy + ksiny)
e e Y
casy + ksing = cos +sink
=0: 4=4\% ‘QA &
%’%-’ Otk=cas S + S\V\\%\‘
A.na\ciir\'-

Ca‘n(chQ-—C(sinSco&gf Cosg—sfma\ — JA-HJ— (Jﬁﬁ cosués* T/I% sm%\= Wsﬁnlug&

Amplituda. mom o enao, JE Sin hgf S D =3/
P44 =2
2. nacin: )
U\x=\1\% A Wy="Vx J Ce holomotne, to \\eié‘c«-
= =\ A Uy ==V =~V D et =0
oo = Ty LN SN %
velC

(e Le TN, pdom au=0
No& primer:  O=aw= o (cos\qg + S\t\\ﬂ&\ tc (—\c’_CQs\o%ﬂf sin \ug\\
= (1- ‘QZB (coslug* &h\\:\&\ =0

o A-k'=0
< SDk=1/



(5) Doloc¢i holomorfno funkcijo z realnim delom u(z,y) = %log(:l:2 +3?).

L= WD+ vk, N=% log®+ iC

2o x>0 —Qb0=lo%x+éc
%/x rodomedtimo 2 zel

—Q(%\ﬂo%i +C
LR)= (ocaz atlo & &=z
a+lo
c =z
6me|b_

" (osb+isinb) =2 < er=lz|, b=ar%La\

loa 2 = loc(\i%\ +(:aﬂa(2\ ; dssjmaa, 20, 2*+0

Q I\ I Q .
dowa&\\ \ocgréoﬂ\ , na (O,) ﬂh
Al lo%z holomarfna. na. C\l0Y % "9'

Vé‘ g. do\ocex\ o\c \Je,ch‘a*‘n\kc\ ZIB

2a 2,¢(0, °°\ [ahko \Ebere,W\Q ar 2,,\ O (amume
Ce se po keoBnia K spre‘r\odxmo Ao 12\13 . now konco Sonode. 2avads

ez nosh  dobimo av%(a\ =W

= Fuv\\zﬁ% l%z ne motemo  2Nezro delinitad o, C\\oY .
holomor‘?d\ ne. prerezony  kompleksni  roaniny C\A | kiee & A
oé zafeL/po\huk 2 w‘&o\v\ v O. &

R CECRT)

odlcdimo 2e za. inTerva) elemento
Z  i2siro oxo&%\ definiromo velo \oo&mr‘\\'mo\, ks 'S holomorfa. na C\A.

Cezelnmo vew, ki na (0,0 sowpada 2 Ss\oyim lﬂgqﬂjrmom }a\f\ko

presetemo 2z A= [-%,0) in i2eremo arg (2 2 e T = arg| =

(6) Doloéi holomorfno funkcijo f, za katero velja |f(x + iy)| = (22 + y?)e®.
|&2emo gw\\:ci%o a,, da bo realni de) veeooual \&\:
(ca S@)= \oz\fé(z\\ +Car%(¥kz\.

G SV YN

- u\(x,ug= |o%[(x2+n&\c"] (=Rz%\ o 3

v(x,0) = “f l.k».é(x. ) dx = *f%vg g(fé =C
Q

xeR: = glx\=ulx,0)+ L) = |o%xz+ x + 10

X #O

== %La\= lorazZ +2+C = lo%g(z\
= @)= 2263 = oPeT ; [x|=A

11 podcyc\ Lunkego o So\tonya o, Wi=A, nadanéno



(7) Kje so holomorfne funkcije, podane z naslednjimi potenénimi vrstami?

a) f(z) =Yoo (2,?)2"

)

b) f(z) = .2, nPz" kjer jep € R

c) f(z) =X, on!2"

d) f(z) =202 (zQ -4

e) f(Z) = ZZ:I - n2

f) f(Z) = Zn:l ”,‘;l |

g) f(z) = Xz, 2"2"

h) f(z) =Y 00 an2®™ in g(2) = Y00, a2z", e ima vrsta Y oo | a,2" konvergenéni polmer
R>0

)

5p|o%r\ot Q(2\=a colz-a) ; ael .. sredigse vse
€€ ... koRiciery

4

dR EiO, N-B komeC%ex\‘c'J\'\ po\w\ef p\—_h% \cc.,:,\ \ - "é”;‘o =
® N A(a- R\ = {‘2, IE'C&\< R.il “fg&& \CD“\'G‘%‘\Q

o 2. |z-al>R st diveroiro
° e e RO, e Re (AR

@) QK2\=Z\::°G§\2“ —> =0

&N (2 [ret )Y (et (eea N A
R=Lim (I~ Lom i Gty Lm ndemsy” &

N->o00 N>

= L) e Falo 4)

() SR)=20., 2, peR —> a=0

’

Re fin| 851 fim (R0 =

>0

= 2a) e T alo )

% n
© £E)-> .02 — a=0
| 1
R,= z&m ng—y = '&m =0
nSve ! N=>00

= Q2) n Iholomorna Qw\kcxxx

W &D=237.2 = a0

Cm = {/( ; m=2 — 2~ M%up [Crel =/

110 st amer
voecient pri 2™ Yiem = O ; sicer

= ) e M (alo)

Univerzaine: ‘4_{= ”&;\‘n_;‘ 3up rlﬁc_:\

©) SR\, ZFS oA

R=ﬂ/g~m}$|-=ﬁ¢\2?ﬂ\'«= L= D eTY A, 2)

=00



0; Ycer

R e ek = Ly gpNT = dngep 27 =4 >R
= $=) e TlA(0, 1)

(oé\ flz)= Zr:/\ I3 — a=0 ; CM=1A2M; m=n!

@ D-Tom, = = 40

= Q2 e H(@)

Dodadek:  @=2) g 2"
_g‘;\ — n=-1
e*= ,.\4,, w2 = R=)= 22 5nes ??\—/\\\_ = 2_'&%1
) —Q(2\=Z:=4 anZ" hl%\=gwohz“ ma R>O —> 4‘&:4@3@%

%&%\ = Zs\r:/\ Q%"z.'!\

L&) a=0

Crn =40, M=2n %€=@%Pm\ = &Q?PJW\=‘JZRT = Re={R

O,’ sicer
= R\ e (Al AR)
2.nadin :
he (AR : @), & 2R
O]ooai\moi A= \'\k%\
= 380) te 1R\WR o <R
%(%\ a=0  ca=ag

:z,lﬁmwﬁw’_ Amsupm=—1 %R‘S#
= alz)€ A (o, Y

(8) Funkcijo f(z) = sin z razvij okrog tocke zy = i.

[
le o HD-2ea-al, pohem e co oD

anz =Z;°Cn[2-t\
S W=2-q = 2-L

= ginz= 5in[w+i3 =
=sinwWcos( + Sinlcosw =

St 41 2 no2n
W . =AY W N
:LZ () (2,\—,,,—)-.} +[ = len) ]S'N -

=0 7;\1

= Cosbz('A\" ot v S\mz:("‘\h (22_:\\\1



Dedafek:

2=X*LL§
e 3 ccax + (sink)

&%= & |canx —isinx)

623, =

. CLL,_* e—&‘u
2o ‘f’ elR: COslo = Z
n G
. eY-
sing = —%_
zel e e s®
—> o= = n SNZ2="9¢

ot + -t
Vemo - Coéw+=e\;c in s\\\\'\\'-‘-%

= @sz= coth (i  in  sinz=-isnhi=)

sin(xtia)=  sinx cos(iw) + sinliv) cesx =
u&= sinx - oc&\r\ké\a\ -~ c:gx sinh l—&&
— sin&x+tk,>\\= ﬁ“\X'CQS\f\\g"’ Lcosx-s'm\\\é\

e-g"
2

= gini=-annd=1¢

cos (x-n'ng\= conx amalow) - sinx sinley) =
= cos X cosh -n& +{ 8inx Si\’\\\('&é

> oo (x+&.§> = cosx aoghy, —Lsinx S'\\l\\\\.x,
o (&) U

e+e™

D o’ i= e =55

PARAME TRIZADIAA:
2=21); +elabv)

U=V 2 ()= ul)+ o vl

[ N
CE)d=z =

i

b
T v ity ] -

= dz=dutidv= DM +iv O

b b
j Udk +1[[V0Q:¥

8

(9) Izracunaj integral kompleksne funkcije

/) 1@

kjer je
a) f(z) =|z|in D={z||z] <1, Rez > 0}.
b) f(z)=2in D={z]1<|z|] <2, Rez > 0}.
¢) f(z) =Z in D obmocje s kosoma gladkim robom.
d) f ho

Ad=KOL:
I=J9<\a\&z =j—i
D K.

|

2= cayp + Lsin\f =€af)

lomorfna funkcija v okolici D in D obmocje s kosoma gladkim robom.

T
ok »7t

R\d= +[Q(Z\AZ:

L

Pa(ame:\&"\ %or,\&x pe K

dz=ce*f o(ne
% A 1 L e
L= I,{?\' 4 f@cfo! “LfCos d +szs‘n o= 1si )EZ \1;
= leflie = = | = vsing | g~ =
L_i_‘% 1l e T _‘%Qf’“f’ J;:?"‘f’ f%cosjo_i
=¢ (4 +A)=‘,2,_L{ ) “
. Lok boi in&@g{m\'\ kot Ob\aq&\o;
kzcn&@de\'— = L T T
2=y ; ue [1.4] }paramcjm‘aau‘(ga ff’/u‘o = AT CLT\_E:"Q\C’L e Z)=—C(C+b>=l
d==udy e= L < :
-A -4 o
L];,: le%\\ fo{aﬂ[‘a\ o\% = C~-Z‘_[tgo\nx= -2 Ai = -0,
= =T +I =



;) b;[{iec ( 4 < |2:[<ll RS.E>O}
sometrzomg.  kroanice 2 poymerom R: 2= Re*Y
~ X)\ ' da= Ree’ O&f

T
Z—-

Re fﬁ%\o\% J, Rtleerf than OLf ax Sad )-131_

Ke Nodesna Po\rommno\

—R(C _‘Lz) _LL__iR‘-\
Jr/\aspre*r\o\ oriemng\o 3
« - -
Te,= 3 n L= "3

0{ & uée\‘_Z-'Q UD 7:.\ P ﬁmvam@ﬁmaah P LV.ULZ
2= kk

L) Sy =i [y =3,

= I= Lo+ Lot Low,= 4- s 3¢

(CB L&=z2; D obmo?:&e_ s kosomol o&a&hm COBON

lrn 4 .
2= XU

dz=dx + Co(ng/

s S ibi P =Jﬁx—i%\(dx +Lcku§ =j\>< dx + Ug{ng + LJ;—t/édx + xal%f

obmocse ravneJrro\
oo MRS P2

J’de+u%0(ng + cj %akx +xd%, S(O O)o\xdtaﬂy 4+/\\0\X0(% ﬁfdxo{(a— 2. P(D)

(00 D obMO%Q > kosomo cgod\km/\ OBOWA

L \’\Olomo‘rgf\o\ gwx\ac:\&)\ J kellen D
j &(?Aol&/ [ Yu\x%\ +{y (x.u&& (o\xﬂé‘ug\ j‘ udx - \ld% ‘+LJ udwr vox =
D

j Y Giceen
i—&-ﬂdv& J
~Vy -“\Q o\xo(% + (‘*X“‘fg d\xdé
D o é W o <« =\
LW T
(11) Naj bon > 1in zq, 29,..., z, toctke v kompleksni ravnini. Izracunaj integral C keivuh ~q| \Q eﬂ\i@
dz e
I = / . o &1 2,4 IREE—'N
Jo (z—21)(z—22) - (2 — 2n)
a) Ce so vse tocke 21, 29, ..., zp razlicne.
b) ¢e so vse tocke 21, 29, . . ., 2z, poljubne.

C=> $) = TS o
= I{ $@dz

Iz D izredemo Az, 8)= AL: AcnlA =D; =y > D"B\C)A;
A(:C_B



Ca\xc\m&g\\ 2eek: g 2d==0

f& Ddz = JQ\%\O\% +Zj‘£(2\o\z = Z_nyszke\okz =

an M
2) -
\ema- f %_\_g dz =2 ca\a) y oée}kk& (z.,,a\
Iz—'\‘:g\=“ Ao
Y
[ D dz —j %(i dz = Aeglz) %L%) = (2 m RrENE2 RN €St
YN pYan 2‘¢2Q #A

N N /l
jftla\olf 2 W o@= 02 fran e 2wy = O
3 = ) C) [rr2a) (2 2 (2 2ie) (2 R re o

2o L)z = %* i ¢t am
pon‘c\o\\l\\ N
- _S\g‘tadi—_ ZAJ% e de =2, Miag = AT Zuac 5, O

tYLY]
I, EO 2#k
QJ\taL, L= k
aqlz- "2;,) L%‘%r\\"‘ et Q'\(l-l\\ (1 2ac) _ i\_A(QA*"‘+Qv\\ o

= -1
(-2~ (-2 G- 20 (Em2n ) @2\ (221

= gt o= B = f%}olai)
-1y

=)=

® D omeae,r\o Samnol, %
N: De

“s JAl0, I\OR)

z‘I - A
B [oats™ of [ =]

NN M xa > D 22

Jle\ol%= SQ(@O’& za. weok dowdy veik R

Ji&z\&z- Gin yﬂlke\d\z O

I?:\=P\

‘f\;\a&% HQ\%‘%R\Q

&A=R
2= Re‘

w

R
J Q(?e‘ﬂ RcQT: J‘l Re-2) - (Ref—2z |0{7° by
\ °© |Redf - 2& [Rc"f" =20
el Q

J\ (R—\a\\\ (R a:\'\i\? = X “Q&R\

neduisno o
(R o
Lim Q=i T =0 =  o=l[semleo®
RS> R>x \\/ Y é, Batg
o () o
= j‘fé(a\dlz=0

D



(21

) S pomocjo kompleksne integracije izracunaj integral

lzro?cmo\g 2 pomozg QY= &
/x sinz dx n b=y\2=é([z; e<|l2l<R A Im2>0
0 T

J‘Q(%\d% O, kerq

[0

Ky 23
Kg: 2=Re¥ = sza\&a f

R hoormorRno. ror D

. Rg,‘ ‘
R.C,c‘f RC e“f’ ol.kf)

’ ‘y ( Reasep - Rsmxpol ‘ ‘(\‘eLRoas\e—an\: 0\‘(’ 57 Esﬂ'\‘f&kf’_

% IZ —Rb\n\e GR
=2f c'as‘“‘fo[&e 62§ o J\e = -5

R A) B2 —>0
o o R-Bm
o B¢ \ \

"V\S‘“{ %0&&()610,% T s’\n\fa =

=
! I - /&m
RS
et
L'IU)’L: JQ(% N’\\ f:;sx-f L.Slr\x J‘oasx-e Lsmx J‘cosx JS\Y\X A :'u\xAX
Dda=| = < = =% =
R fuleR) -R L /( [ -3
L ,&mio \l,
® [%(x\o\x-'o 20 liho% J‘g\x\dx %f%(x\d% . sdo g %) B o =41
Aul-A) AucA) ’
z=¢ e eﬁot‘go W\é\i
dz= 81\61‘? M ° - )
fﬂ%\o\%‘ »clgefoﬂ)o <= vdp = =To
(=2
;n*e%m\ s ?c\vo\w@ﬂ‘owx J‘%\x E\Ax Ay f%(x,
%2\!(.3\0\
SKOPNO* P oo
S@Vda = |fde + [ Dz ¢ [8de T 0=0+2I-T =T=73%
ad Ke L Ke

(23) Najboa>0,0<p<1in0<e < R. S pomo¢jo kompleksne integracije po robu obmocja
D ={z||z| € (¢&,R), Rez,Imz > 0} izracunaj integrala

o0 o0
I = / 2Pt cosazdr in I, = / 2P~ sin axda
0 0

L= 28" e

SLen®)
J £R2dz=0

ad

xeR: e = cogox +v sinox




\
KOMPLEKSNA PoTENCAT 2% = e®3* . deC

, lo%a= lozalz\ +arg(@)

[2heremo \)eg: loeaAV\3rma oo s 28" holomorfnow nec okalici D
x>0, Po‘\'e,Y\Co\ 20" = P o\a\c,o%ex\ pomen .

n M ol 2=X,
‘OCAE defSintramwo na g-eceaomi founInt @\(—w,o] in o\r%% 6(—TI",1T3
Na o nain e 28" hdomortna S;v\n\ac(&o\ = L&) e domotna Kunkeija

REER

D Ke Q Ka

Yo

M‘ceo&a\ po 2=ReY 207= (R Y= ¥ gley
dalige dz= (Re'f Al ve\g\ =2 %
r L o
(/\\ J ZF-’I eio\'t d% = = f R?"‘ e({)—'\\uf 6&0\Qc kf (,Rel [ei“') =/1 l _\_erR
KK KE o . .
n? ) 5
=| | R LR ip g = f | 1y =f R"é“‘“‘“‘f’o{‘f’;

‘ O\Z €[O| 21 Sn ':f'—l'i
Rfe™ #—Rolxp= Rf (- Sg e

a2R €

O B

\LK—BN L o > —
A
% loaz =| + Larg(2) = Spt= o @Noa2 o et (legRrip) -
BN %\Re‘f\ _?L a\r%(Q ele) = = gle\ R . C?“MWP -
\%|Re‘Y|+L ¢ = ulye [Ol z} = RP- C(P'\\L‘P
= \ooAR “'l:k'p
e
t=ay \’“’—"
JE" 1,0\ '\ ¢1=ad7 j‘ e c‘“‘aA
h— \%\9-’( (9 4\\0%("6\ (9—4\(\00&3, -f‘IEL) « N ‘&
B> . T I
- et 5 <=3t e S e T o g

Garwo Saskeifer [~ f ek _— =i B P D)

)

(svfsta\&a = J ef” T g E (et dy —> 0
KE 2= Eﬂej\f_ Ig‘
— de=iecfY - et

5 a(&, ¢) =vezm, ker p>0

@) j‘S%(E\O\E J X‘NI Gmxo\x f ><F CDSO\X + L sin O\XBAx 221 Jx‘ﬂooso\x Ax 'fl;J‘XP_nSiY\OxAK

ey
i_

dz=dx

=>f$(%\d%=1,,+ L\IZ
e



o-[o [ o]

I,+¢L,= af F(p\i ei e o a™f F(P\ i cos[“; (P-ﬂ] *( gn ﬁ%(?’\ﬂ\
= I,=gF ’_‘(P\ cos B in I,= F F(p)sm %T

=0 -~ e 2 w0 T+ T,

IAS
r
n
R
a2}
®

(20) S pomocjo kompleksne integracije izra¢unaj integral

> cos x dx
0 1 + l'2 ’
!s\mﬁmo 2=i

e ' 3 _OR
Llz) = T (e-det) T ‘%}% L_Q\—t\deﬁ o _ez—L- __g R

s |

N Ke -R

2=RelY ;
U
LRc‘P Rie'f peiR lc.os\e-(- Cshmt:\ -Qsm
fwa{*e I, |1 éJ‘I 1+ RZ Ry \ k{l | 1+R'e Z“f]d\”
e — Re RSNy R.“_ Réh
= _L,,‘O Jl 2=/ \d\f’ = — O
R 3 2 S
L COSK + LSin% Lsmx cos % . Sinx X R0
Iff _%?O\X= G JA*XZO\X 1 %Z&X =2:J‘§?fxz J\X-% ZI
R -R R o )
&«“\m\g mm@

(24) Ali obstaja taka funkcija f, holomorfna v okolici 0, da za dovolj velika naravna Stevila n velja
o) 7 () =sin (25):
b) f(3) = e

@ sin &l‘ 2o0zema. vrednosi 4,0 A

1

L vdomor@on v O = & zeezna v O
S(&) tima limte n>w = ne 0\333:0\&0\ ;@ggli\ = ne o‘0§m§?\
G () =£r2 e(&)=0

A o .
£ poznowe no A={7», axn\ , moozian & stekohiLem

Lly=2 , N
N poznaweo za. 2eAr Sle)= —Z‘Zﬁ,]— = 2%

%(z\ = =7 holomorfno v kel O

£= o (us¥reza m\\\e\\'\\

Ddatro: Ce £ 9 povezancy okolicar 0, Le AN ?oh,vvx 2= =a edino. moTnogy .
(€ in o sodpadoc}vs nox A /s stekoliséeny/) .



(25) Ali obstaja taka funkcija f, holomorfna v okolici 0, da za dovolj velika naravna stevila n velja

n": < ‘f( >‘<3n_%?

=4
z

sk >
2S‘<|—le\\ < 23%
2=%x>0: Qkx\=?_x52

LeD (dalic Q) = R02) =Z On

"< <\a+ a i+ |<3r\ /n
\Lnaw \.—-r——d—/ \Lh-ﬁw
Y la,) 0 => q,=0
A
n%<laz*%n et =>g,-0

(Vnd

r\zé\a5+ahn | < 3a T &, =0

e
= 8 ne more B holomorine

.- C
(13) Doloé¢i vse mozne Laurentove razvoje s srediséem v a = 0 za funkcijo f, podano s predpisom

2z+1
&)= —e
D
TS L, ™ W e A
LAl R) = YeeDd: S@d- ZJ calz-aS 7 ]
{a\c<|z-a\<R’1 e ‘
R a 1%
A=AL0; 0,2) 1 A/
A, =Al0; 2, 32 R P Y
A= A0, 3, = S < Ay
° ROLE\)OA no. Ry _
‘Q\%\’%cni
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(17) Izracunaj kompleksne integrale
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(28) Doloéi stevilo nicel polinoma p(z) = 2° + 7z* — 22 + 2
a) na odprtem krogu B(0,1)
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