Summary Lecture 16: Complex Analysis

© Exponential function:

e? = et = eX(cosy +isiny)| 2mi-periodic

e?| =e, |e¥|=1, arge?=y+2mn,ne’
efle?2 — ez1+zz
(e*) =e* (analyticin C), e*#0inC (conformalin C)

© Trigonometric and hyperbolic functions:

_ 1,0z —iz H _ 1,z —iz i~di
cosz = 3(e” +e )| |sinz = 5(e” —e%)| 2 periodic

coshz = 2(e* + e ?)| |sinhz = 3(e* —e™?)| 2ni periodic

tanz = %

cos?z+sinz=1 and  cosh’z —sinh®’z =1

(cosz) = —sinz, ... derivation as for real functions
© Logarithm:

‘Inz:ln |z| + i(Arg z + 27n), nEZ‘

Lnz =In|z| + iArgz (principal value)

ERJ (NTNU) TMA4120 Mathematics 4K October 17, 2022

1/6



Lecture 17: Complex Analysis

Kreyszig: Sections 13.7, 14.1‘

© Logarithm
© Complex Line integral

© Examples

OBS: Du trenger 8 (av 12) gvinger godkjent for & 3 ta eksamen!!
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Lecture 17: Logarithm and general powers

Inx = In|z| + i(Arg z + 2mn), nez

Lnx =In|z| + iArgz  (principal value)

Ln z analytic| except at z = 0 and negativ real axis

(Lnz) =1

P eclnz
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Lecture 17: Complex line integral

Defined via Riemann-sums:

/Cf(z)dz n_ml)[ﬂgn‘_}OZf Z) Az

Exists and uniquely defined when:

C piecewise smooth, oriented, finite length

f is continuous on C

Along parametric curve C : z(t), t € [a, b] :
Jef(2)dz = [} Fz(0))2(t)dt

Recall: - Parametric curve C : z(t),t € [a, b] if z(t) exists, cont., # 0

- ... then unit tangent T(t) = |§§3| exists and is continuous
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Lecture 17: Complex line integral

Jclaf(z) + bg(2)]|dz = a [ f(z)dz + b [ g(2)
J_cf(2)dz = — [ f(z)dz

fcluc Z)dz_fc f(z) dz+fC f(z)dz, GNG=1
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Summary Lecture 17: Complex Analysis

© Logarithm:
‘Inz:ln|z|+i(Argz+27rn), neZ‘

Inz=In|z| +iArgz (principal value)

DEF
7€ =5 C Inz

© Complex line integral:
Defined via Riemann-sums, exists and uniquely defined when:
(A1) C piecewise smooth, oriented curve with finite length

(A2) f is continuous on C

[ f(2)dz = [2F(2(t))2(t)dt| when C: z(t),t € [a, b]

Jclaf(z) + bg(z )]dz—afc z)dz +b [ g(2)

Jocf(z)dz=— [ f(

fC1uCz dZ—fC dZ+fC dz when C]_ﬁC2:®
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(Lnz) = % Ln z analytic | except at z = 0 and negativ real axis
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