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G set, 820
A-system, 872
m-system, 871
o-additive, 825
o-algebra, 818
o-field, 818
o-ring, 818

absolutely continuous, 904
accumulation point, 710, 719
algebra, 817
almost everywhere, 830
almost surely, 830
annulus, 649, 673, 710
antipodal map, 658
arc
circular, 706, 760
area under the curve, 875
argument, 643
principal value, 643
principle, 725
value, 643
Arzela—Ascoli theorem
local, 764

base point, 659
Beppo Levi’s theorem, 840
Bernoulli numbers, 794
Bernoulli sequence space, 869, 870
Bernstein polynomials, 915
Bessel’s inequality, 925
beta function, 775, 792
binomial theorem
complex, 696, 735
Blaschke product, 786
Bolzano, B., 661
Borel o-field, 820, 896
Borel measure, 820, 896
Borel sets, 820-821
Borel-Cantelli lemma

936

first, 826, 849, 907
second, 862
bottom, 662
boundary, 668, 684
Boundary behaviour, 934
bounded convergence theorem, 842
branch point, 742

calculus of residues, 733
Cantor’s ternary set, 816
Cantor’s theorem, 821
Cantor—Lebesgue function, 816
Caratheodory extension theorem, 869, 881
Cauchy distribution, 739
Cauchy kernel, 689
Cauchy principal value, 740
Cauchy’s integral formula, 692, 694, 705, 768
for cycles, 703
Cauchy’s theorem, 684-688, 696, 698,
700-702
for cycles, 703, 711
Cauchy—Riemann equations, 630-635,
644, 706
centre, 656, 729, 757
chain rule, 628, 634, 692, 767
change of variables, 744
characteristic function, 738
Chebyshev polynomial, 932
Chebyshev’s inequality, 861, 915
circle, 656, 754-757
punctured, 760
unit, 734
circle of convergence, 635
compactification
one-point, 719, 780
complex measure, 889-891
complex sphere, 719
conformal automorphism, 749
conformal transformation, 749
conformally equivalent, 749
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continuity
downwards, 811, 826
upwards, 811, 825
continuous branch, 650
contour, 666, 704
convergence
almost uniform, 831
local absolute uniform, 635
convergence in measure, 848-854
convolution product, 920
countable additivity, 810, 813
countably additive, 825
counting measure, 877
critical line, 800
critical strip, 800
cumulative distribution function, 880, 891,
912
cut plane, 643, 650
cycle, 702
cylinder set, 869, 870

derivative
complex, 627
descriptive set theory, 821
differentiable, 627
dilation, 754
Dini’s test, 926
Dini’s theorem, 917
Dirichlet problem, 927
Dirichlet’s test, 844
disc
cut, 728
punctured, 760
discrete subspace, 708
distribution function
tail, 834, 853
domain, 627
in Cx, 719
dominated convergence theorem, 841
downwards continuity, 813, 828
Dynkin’s m-A theorem, 872, 873, 896

Egorov’s theorem, 831, 906
elementary factor, 783

essential isolated singularity, 714
essentially bounded, 863

Euler’s number, 841

Euler’s product formula, 777-782
Euler, L., 794

event, 826

exit point, 663

fat Cantor set, 803

Fatou’s lemma, 837

field, 817

final point, 651

Fourier series, 924-927
Fourier transform, 738, 845

Index

Fréchet—Riesz representation theorem, 903
Fubini’s theorem, 876, 879
function
absolutely continuous, 912
analytic, 638
Borel measurable, 822
doubly periodic, 729
entire, 628, 699, 769
harmonic, 632
holomorphic, 627-630, 638
Lebesgue measurable, 822
Mobius, 768
measurable, 822
meromorphic, 718
of bounded variation, 891-895
univalent, 749, 750
fundamental theorem
of algebra, 648, 657, 700, 728

gamma function, 790
Gaussian integers, 729
golden ratio, 698
group
Mobius, 751-757
homotopy, 660
of conformal automorphisms, 749

Holder’s inequality, 859
Haar measure, 847, 921, 924
harmonic, 690
conjugate, 635, 699
Hobson, E.W., 879
holomorphic function space H(U), 763-765
homotopy, 655-660

infinite product, 775

initial point, 651

inner and outer measure, 808-810
inside, 661

integrable functions, 839-846
integration by parts, 684

inverse mapping theorem, 633, 728
inversion, 662, 719, 750, 754
isolated point, 708

isolated singularity, 713-717

Jensen’s formula, 768770

Jordan curve, 661

Jordan curve theorem, 661-667
Jordan decomposition, 886, 894, 905
Jordan’s lemma, 739, 741

Jordan, M.E.C., 661

juxtaposition, 651, 660

Kronecker’s lemma, 845

Laurent series, 710-713, 734
Lebesgue decomposition theorem, 903
Lebesgue density theorem, 910
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Lebesgue differentiation theorem, 910
Lebesgue measurable, 804, 808, 810-812
Lebesgue measure, 804, 808
Liouville’s theorem, 699, 759
locally uniformly bounded, 763
logarithm

principal, 643
lower envelope, 842

Moébius transformation, 752
elementary, 754
Maehara, R., 661
Markov’s inequality, 858
maximum modulus principle, 646-649, 727
measurable rectangle, 873
measurable space, 818
measure
atomic, 914
closed-regular, 896
complete, 830
continuous singular, 914
image, 847
locally finite, 901
mutually singular, 903
push-forward, 847
Radon, 901
regular, 898
tight, 898
measure algebra, 920
measure space
o-finite, 827
complete, 827, 830
finite, 825
mesh size, 674, 675
Minkowski’s inequality, 857
Mittag—Lefler theorem, 789
monotone class, 871
monotone class theorem, 871, 898
monotone convergence theorem, 836
Montel’s theorem, 763, 766
Morera’s theorem, 696, 705

non-measurable set, 814
north pole, 718

null set, 827

null-homotopic, 656, 660, 670

open mapping theorem, 648, 727
oriented, positively or negatively, 666
oscillation, 842

outer measure, 865-868

outside, 661

Parseval’s equation, 925
partial derivative, 631
partially ordered vector space, 895
path, 651
k-rectilinear, 667

Index

k-square, 668

closed, 651

elementary k-, 667

equivalent, 651

linear, 662

piecewise smooth, 677

rectifiable, 674

similar, 651

simple, 651

simple closed, 651

square, 667
path integral, 674, 676
Picard’s theorem, 716
point at infinity, 718
Poisson kernel, 690, 927-934

conjugate, 928
polar form, 642
Polish space, 899, 902
positive homogeneous, 906
power series, complex, 635
principal part, 712
principal value, 644
principle of the argument, 725, 726,

730

probability, 826

measure, 826

space, 826
product o-field, 873
product measure, 873-880
product, infinite, 645
punctured plane, 642

radius, 656, 757
radius of convergence, 635
Radon—Nikodym theorem, 905, 918
removable singularity, 714
residue, 714
residue theorem, 721, 733
retract, 658

natural, 658, 661
reverse, 651
Riemann integrable, 843
Riemann integral, 803
Riemann mapping theorem, 765
Riemann zeta function, 797-800
Riemann’s localization theorem, 926
Riemann, G.F.B., 800
Riemann—Lebesgue theorem, 926
ring, 817
rotation, 754
Rouché’s theorem, 725, 728-730,

764

Schwarz reflection principle, 705
Schwarz’ lemma, 758

semi-continuity, upper and lower, 823

semi-ring, 868
simple pole, 714
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simply connected Tietze’s extension theorem, 661

domain, 698-699 Tonelli’s theorem, 875, 878

set, 670-673 top, 662
singularity track, 651

essential isolated, 714 translation, 754

removable, 714 trigonometric polynomial, 932

simple pole, 714
size, 804, 807 Ulam’s theorem, 902
spectrum, 714 uniform convergence almost everywhere, 864
spherical derivative, 908, 935 univalent, 633
square upper envelope, 842

adjacent, 667 upwards continuity, 813, 828

closed, 667

closed k-square, 668 variation

open, 667 negative, 892

open k-square, 668 N o positive, 892
standard normal probability distribution, 738 total, 890, 892

star-shaped, 704
stereographic projection, 718
Stieltjes integral, 881
Stirling’s formula, 796
straight line, 754

Veblen, O., 661
vertex
adjacent, 668
Vitali’s covering theorem, 912
von Neumann, J., 904

strip, 643
subadditive, 906 weak type, 907
sublinear, 806 Weierstrass factor, 783
tail distribution function, 882 Weierstrass factorization theorem, 788
tangent, 749 Weierstrass product, 783, 783-790
Taylor series, 638, 640 Weierstrass’ theorem, 715
Taylor’s theorem Wiener’s lemma, 909
for holomorphic functions, 695 winding number, 650-654, 690
test of a cycle, 702
Weierstrass’ uniform M
for complex products, 646 zero of order k, or multiplicity k, 708
for products, 780 zero set, 708
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