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Summary: Complex Analysis
1. Exponential function:
e* = et = e%(cosy + isiny) ‘ 2ri-periodic
el =e, |e¥| =1, argef=y+2rn,ne’
efle? — gAata
(e*) = e* (analyticinC), e*#0inC (conformalin C)
2. Trigonometric and hyperbolic functions:
cosz = (e +e #)| |sinz = k(e — e"¥)| 2r periodic

coshz = (e + e %) | [sinhz = J(e*— e )| 2riperiodic

_ sinz
tanz = £
cos?z+sin’z =1 and cosh? z —sinh?z = 1
(cosz) = —sing, ... derivation as for real functions

3. Logarithm:
‘lnz =In|z| + i(Argz + 27n), ne Z‘
Lnz=In|z| + iArgz (principal value)

Mathematics 4K (TMA4120)

2/7



Lecture 17: Complex Analysis

’ Kreyszig: Sections 13.7, 14.1 ‘

1. Logarithm
2. Complex Line integral

3. Examples
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Lecture 17: Logarithm and general powers

Inx =In|z| + i(Argz + 27n), nez

Lnx =1In|z| + iArgz (principal value)

except at z = 0 and negativ real axis

1
(Lnz)" =

ZCDEFec Inz
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Lecture 17: Complex line integral
Defined via Riemann-sums:

/C f(z)dz= lim Z f(ze) Azk

n—o00,|Pp|—0 P

Exists and uniquely defined when:

(A1) C piecewise smooth, oriented, finite
length

(A2) f is continuous on C
Along parametric curve C : z(t), tela,b:

[cf(2)dz = f f(z(1))z(t)dt

Recall: - Parametric curve C : z(t), t € [a, b] smooth if z() exists, cont., # 0
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Lecture 17: Complex line integral

Jclaf (z) + bg(z)ldz = a [ f(z)dz + b [ g(2)
J_cf(2)dz =~ [.f(2)dz

fC1UC2f dz_fc dz+fc Z) C1ﬂC2=Q)
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Summary: Complex Analysis
1. Logarithm:

‘lnx—ln\z\—k i(Argz + 2mn), nez

Inx =In|z| 4+ iArgz (principal value)

(Lnz) =1 except at z = 0 and negativ real axis

z€ DEF e Inz

2. 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

Jof(z dz—f f(z(t)z(t)dt| when C: z( ) t € la,b
Jclaf (z +bg()dz—afc z)dz+b [ g(2)
J_cf(@)dz == [ f(

fQUsz dz—fC dZ+fC dZ when ClﬁCZ_(Z)

Mathematics 4K (TMA4120)



