Kompleksna analiza

1. Poi smi u(x,y)=realni del in v(x,y)=inmaginarni del funkcije w=f(z),
Me je z=x+iy, Weu+iv in f(z) = z2e?!

Rez:

u = e*x? Cosly] — €*y? Cosly] — 2 ¢* xy Sin[y]

v =2 X xy Cos[y] + & x? Sin[y] — ¢ y? Sin[y]
? Re

?21m
? Conpl exExpand

Re[z] gives the real part of the complex number z >
Im[Z] gives the imaginary part of the complex number z >

ComplexExpand[expr] expands expr assuming that all variables are real.
ComplexExpand[expr, {X1, X, ...}] expands expr assuming that variables matching any of the x are complex. >

zZ=X+yl
Conpl exExpand [Re[z]]
Conpl exExpand [I m[z]]

X+1y

X

y

z=X +yl

f =z"2E"z

u = Conpl exExpand [Re [f 1]

v = Conpl exExpand [I m[f ]]
D[u, x] = D[v, Y]
D[U, y] == —D[V, X]

X+1iy

Y (x+1iy)?

e*x?Cos[y] -e*y?Cos[y] -2e*xySin[y]
2e*xyCos[y] +ex?Sin[y] -e*y?2Sin[y]

True

True
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2. Poi smi vsaj eno resitev enamlbe Sin[z] =3.
Resitev zapisi v obliki x+iy, kjer sta x in y realna.

Rez:
Z-ilog[3+2+/2]

? Sol ve
Clear [z]
Conpl exExpand [Sol ve [Sin[z] = 3, z]]

Solve[expr, vars| attempts to solve the system expr of equations or inequalities for the variables vars.
Solve[expr, vars dom] solves over the domain dom. Common choices of dom are Reals, Integers, and Complexes. >

Solve:ifun: Inverse functions are being used by Solve, so

some solutions may not be found; use Reduce for complete solution information. >

3+2v2 |}}

Hzﬁ;—T—jLog

3. Dana je funkcija u(x,y)= x-3x2+4x3+3y2-12xy?. Dololi funkcijo v(x,y)
tako da je funkcija f(z) = u(x,y) +i v(x,y) analiti®mnain f(0)=0,
kjer je z=x+iy. Koliko je v(1,1) ?

Rez: 3

Clear [u, v, z, W]
U=x-3x"2+4x"3+3y"2-12xy"2
D[u, x, X] +D[u, vy, Y]

vl =Integrate[D[u, x], Y]

v2 = Integrate[-D[u, y], X]
Vv=y-6xy+12x°y-4y3+c /. {c >0}
Solve[v =0, c] /. {Xx-> 0, y-> 0}

X-3x2+4x%+3y%2-12xy?
0

y-6xy+12x%y-4y3
—6xy+12x%y
y-6xy+12x%y-4y3

{}

v/. {Xx-»> 1, y-> 1}

3
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4. Integral konpl eksne funkcije je definiran kot krivuljni integral 2. vrste.
He j e podintegral ska funkcija analitilina, je integral neodvisen od krivulje.

Primerjaj integrale LF(Z)dZ za vse kombinacije krivulje C in funkcije F(2):

Cy: spirda r=
C,: parabola y = x —x?
F1(2) =27

Fo(2) =72

Cl =ParanetricPlot [{oCos[e], oSin[e]l}/ (27x), {e, 0, 27m}];
C2 =ParametricPlot [{x, x (1 -X)}, {X, 0, 1}1;
Show[Cl, C2, AspectRati o - Autonmati c]

Fl[z_] c=27ZN2:

F2[z_] : = Conpl exExpand [Conj ugat e[z~ 2]];
Z1l=¢ (Cos[e] +| Sin[e])/ (27n);

z2=Xx+1 x (1 -X);
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Integrate[F1[z1] D[z1, ¢], {¢, O, 2n}]

Integrate[F1[z2] D[z2, x], {X, O, 1}]

(» Integral se da izramunati kot navaden dol omeni integral =)
Cear [z]

Integrate[Fl1[z], z]

(%/.2-1) - (%/. Z->0)

N Wk w|rk
w

w| O.)|

Integrate[F2[z1] D[z1, ¢], {¢, 0, 2x}]
Integrate[F2[z2] D[z2, x], {x, O, 1}]

2 21
-1+ —+ —
7T2 JT
4 1
15 3
o i f (2
5. Cauchyjevaintegralskaformula — f dz = f(z9)
2ni Jcz—-12g
72 72
|zrallungjintegrala | :f— in | :f—
AIMerEa 1= 27 +6h 2" Jez—9+6i)

kjer jekrivulja C kroznica |z-6i|= 8.

Integralaizralluna nadvanallina:
1. Podefiniciji kot krivuljni integral druge vrste
2. Z uporabo Cauchyjeve integralske formule

in primerjg rezultate.

Rez:
I, =(-168+26i) x
|2:O
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Show
Graphi cs[ {
Crcle[{O0,86}, 8],
{ PointSize[0.01], Point[{7,6}] },
{ PointSize[0.01], Point[{9,6}] }
H
Axes- >Tr ue, Aspect Rat i o- >Aut omat i c

]

Clear[f]

z=61 +8E" (1 * ¢) ;

z1=7+6l;

22=9+61 ;

flz_]:=z"2

11 = Integrate[f[z]/(z-z1)*Dz, ¢],{e 0, 27}]
12 = Integrate[f[z]/(z-z2)*Dz,¢],{o 0, 27}]
271 *f [ z1]

(-168 +26 i) &

0

(-168 +26 i)



