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PREFACE

In the university teaching of analysis one feels, in general,
a distinet difference of methods in passing from the real domain
(Differential and Integral Calculus) to the complex domain (Theory
of Analytic Tunctions). Tf in the real domain there is a tendency
toward the “arithmetization” of geometric methods, then in the
complex domain the converse process is most frequently applied —
the “geometrization’® of analysis. By this ‘‘geometrization” (consider-
ing the matter, of course, from a didaectical point of view) should be
understood not only the use of geometric language and geometric
or topological methods, but also the introduction into analysis of
certain intuitive geometric concepts, without defining them precisely.
Into certain arguments and formulations they enter so strongly
that they tend to overshadow purely analytic elements. As an exam-
ple the classical proof of the Cauchy-Goursat theorem can be given,
in which the attention of the beginner is attracted more to the less
precise geometric elements of the argument (concerming the curve
bounding a region) than to Goursat’s basically simple analytical
concept.

TFor didactic as well as other reasons, many suthors tried to
remove geometric elements from the exposition of the Theory of
Funetions, applying systematically Weierstrassian methods, which
base the definition of a holomorphic function directly on the notion
of a power series. Presentations of this type?) are distinguished by
consistency and uniformity; their negative side is the complete re-
nunciation of geometric methods, and because of this, a narrowing
of the expanding horizons and perspectives of the Theory itsell.

The authors of this book have taken the middle road. By no
means renouncing the application of the auxiliary apparatus of
Geometry and the Theory of Sets (Topology), they tried to confine it
to a domain in which it could be juatified and made precise without

1y Qee e. g. G. Vivanti, Blementi delln teoria delle funziont analitiche e delle
Junziond trascendenti iniere, 2nd ed., Milano 1928 (German franslation from the
firat edition; Theorie der eindeutigen analytischen Fumktionen, Leipzig 1926).
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undue difficulty for the beginner. This domain twned out to he
sufficient for the proof of such theorems of geomelric charactor as

¢. g. Runge’s theorem (Chapter IV, §§ 1, 2), Riemann’s theorem on -

the mapping of a simply connected region (Chapter V, §6), the ‘“‘mo-
nodromy” theorem (Chapter VI, § 6), and finally, Canchy’s theorem
on the curvilinear integral (Chapter IV, § 2) — in a form not coin-
ciding exactly, to be sure, with the classical formulation, but guf-
ficient for many applications.

This concerny primarily the ‘‘elementary” part of the hook,
i. e. the Introduction and the first six chapters. The last three
chapters already have & less elementary character. They make use
of strictly analytical methods and embrace more specialized topics:
the general theory of entire functions as well as Picard-Landau’s
theorem (Chapter VIT), elliptic as well as modular functions (Chapter
VIIY), and finally, information about Dirichlet’s serics and eertain
fundamental fonctions such as Huler’s “Gamma’ and “Beta’ func-
tions a8 well as Riemann’s “Zeta” function (Chapter IX).

The division of the book into an “elementary’ part and a “spe-

cial”’ part requires, by the way, certain reservations. For example,
in the first part, the sections denoted by a star can be omitted
at the first reading. On’ the other hand, certain of the topics dis-
cussed in the first sections of Chapter VII, as e.g. Weierstrass’s
theorem on the factorization of an entire function, or Mittag-Leffler’s
theorem, obviously belong to the basic knowledge of the domain
of the Theory of Functions.

The exercises placed at the ends of the sectious have as
their aim, primarily, to help the reader to master the me-
thods discussed in the text. The topiecs of the exercises are in
general easy, and the somewhat more difficult ones ave supplied
with hints. The fact that the exercises are grouped according
to methods rather than according to conmtent, and added to the
corresponding sections, is in itself helpful to the reader, because it
offers him directly the means which he should use in solving them?).

In the exercises there were also placed a certain small number
of topics which can be considered among the fundamental results

?) To the reader who desires to widen his knowledge of the Theory of
Funetions, and at the same time acquire skill in the wse of the tools of Ana-
lysis, the following beautifnl and original selection of exerciser can be ro-

commended: G. Pdlya and G. Szegd, Adfgaben und Lehrsitze aus der
Analysis, Berlin 1925 (bwo volumes). '
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of the Theory of Functions, but which do not constitute indis-
pensable links in the structure of the book; we mention e. g. the
theorems on sets of the first category of Baire (Introduction, §§ 8
and 11), the elementary proof of the resolution of trigonometric
fanctions into factors (Chapter I, § 8), the elassification of ho-
mographic transformations (Chapter I, § 14), certain theorems
on power serics, sueh as the theorems of Fejér, Tauber {Chap-

ber IEL, § 2), Jentzseh (Chapter IV, § 3), Fatou, and M.

Riesz (Chapter VI, § 3), Hadamard’s “three circle” theorem
(Cbapter III, §12), Blaschke’s theorem on the roots of a hounded
funection (Chapter IV, § 4 and Chapter VIE, § 2), classical proofs
of the theorems of Picard and Montel, based on the properties
of modular functions (Chapter VII, § 2), the inequalities of Cara-
théodory {Chapter VII, § 10), and quasi-normal families of functions
(Chapter VIIL, § 13).. '

The entire content of the book is theoretically accessible to the
first year student, for it presupposes only a knowledge of the arith-
metic of complex numbers and certain information concerning the
convergence of sequences and series, the continuity of functions,
ete, — information ineluded now-a-days even in the programs of
lyceums. Other helpful information (from the Theory of Sets and
Topology) has been given in the Introduction, and partly also
(from Analysis) in Chapter I.

Factually, flowever, the book demands from the reader a certain
familiarity with the pethods of abstraet thinking. This concerns,
first of all, the Introduction. The beginner may initially limib
himself to only a cursory examination of the Introduetion, in order
to orient himself in the terminology, and acquaint himself Dbetiter
with it as he reads the succeeding chapters,

Many persons have given us help in editing this book. Miss
Stefania Braun, with unusual conscientiousness, collaborated with
ug in the proof reading. We are indebted to her for the elimination
of many errors and oversights — not only misprints. Mr. Bronistaw
Knaster gave us valuable advice concerning make-up. Mr. Edward
Otto was kind enough to draw the figures. To all of them we
sincerely express our thanks.

September 1838. .
8. Saks,

A. Zygmund.



PREFACE TO THE ENGLISH EDITION

Stanislaw Saks was a man of moral as well as physical
courage, of rarve intelligence and wit. To his colleagues and pu-
pils he was an ingpiration not only as a mathematician but as
a human being. In the period between the two world wars he
exerted great influence upon a whole generation of Polish ma-
thematicians in Warsaw and Liwéw. In November 1942, at the
age of 45, Saks died in a Warsaw prison, vietim of a policy of
extermination.,

The present book owes him much more than the. mere fact
of co-authorship would indicate. In particular, the general idea of
the approach to the theory was his. For this reason it seemed
desirable to preserve the character of the presentation. Only minor
changes and indispensable corrections have been introduced in
the English edition.

In the reading of the proofs of thiz edition help was given
by Prof. B. J. 8cott, translator of the book, and by Mr. J. Panz,
J. Feldman and L. Gordon. Especially valuable was the help
of Mr. Gordon, who went very thoroughly through the text and
corrected a number of inaccuracies. Professor 8. Eilenberg correc-
ted a slip in the proof of a theorem. To all these persons the
undersigned wishes to express his sincere gratitude.

Chicago, October 1952.

A. Zygmund



440 CHAPTER IX. The funotion I'(s) and f(s). Dirichlet series.

10. Let 4,,4,,... be an arbitrary sequence of complex numbers (not nec-

ﬁssamly tending to oo) The set S of pointe of absolute convergence of the.

series Za e™ i5 convex (8. e. 1:E g and 8§, lie in §, then the entire segment

[al,s,] alao hea in S)
[Hint. If >0, 820, a+f=1, >0 and v>0, then wusvdslutw.]
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INDEX

Abscissa, of absolute convergence of a
Dirichlet series, 433; of convergence
" of a Dirichlet series, 434.
Aggregate, 1 (Ses also: set).
Amplitude of a eomples number, 68.

- Angle, 79, 352; between curves on a

Rlema.ml surfa,ce, 2B0; of rotation
of similarity, 80, 89. .

Anmulus, Cloged, 22- of & Riemannian
element, 277; of convergence of a
Laurent series, 138; Open, 20.

Are, Simple, 39.

Argument. (amplitude)}, of a complex
numbe.r, 68; of a ha,lf hne, 78; of

o, ,

Base, Dewumemble, of a faﬂmly of

neighbourhoods, 5

Boundary of a set, 7.

Branch, of an analytiec funation, 248;
Single-valued, of the argument, 75;
Single-valued, of the logarithm, 74;
Single-valued, of the power, 75.

Centre, of a bicircular neighbourhood,
42; of a circle, 20; of a circumifer-
ence, 20, 95; of a closed annulus,
22; of a closed cirele, 22; of a Lau-
rent series, 137; of a linear trans-
formation, 81; of a power series,
124; of a Riemannian element, 277;
of a Taylor series, 124; of an ana-
Iytic element, 239; of an analytic
element in the sense of Weierstrass,
242; of an annulus, 20; of an inver-
sion, 83; of an open. sphere, 5.

Chain of cmalytm elements, 246.

Oirele, 20; Closed, 22; of an analytic
element; 239; of convergence of a
power aeries, 124; of a neighbour-
hood, 260; Open, 20; Rational, 20.

0wcumjerence, 20, 95; Improper, 84.

Closure, in a set, 6; of a set, 6.

Ovefficients, of a Laurent series, 187; of
similarity, 80; of a Taylor series, 124,

Complement of a sef, 2,-°17.

Component of a set, 12.

Condition, Cantor's, of eonneemwty,
25; Cauchy-Riemann, in the com-
plex form, 59; Jordan’s, of connect-
ivity, 11; Ma,xu:n,um modulug, 165

Uongmmee modulo, 68, 359,

Qonstant, Euler's, 313, 412.

Ogntinuation, Direct, of a powar se-
ries, 242; Direct, of an analytic
element, 240 of an analytic elem-
ent along a curve, 246; of an ana-
lytic element in an open set, 247;
of an analytic function, 248.

" Gontinuum, 11. . .,

Oonﬂwgmﬂ {ordinary, uniform, al-
st “uniform, absolfwte -ete. ) of @
Lotirent series, 137, -

Uor'res ondence, One- to-one, 3; Cano-

261, 2790.

C'mtema-n. Radé’s, for the sxmple con-
nectivity of a region, 258.

Curve, Closed, 39; Closed, without
multiple pom’ss, 30; Regula.r, 91;
Simple closed, 39.

Decomposmon, of an entire functmn
into primary factors, 300; of a me-
romorphic functu)u into sm:\plef_rac-
tions, 304.

Degree of -connectivity of @ region, 31,

Derivative, of a funetion, 57; Loga-
rithmie, 100.

Determinant of o homogme_phm irans-
formation, 82, )

Diameter of a set, 14, 20.

Difference of seis, 2.

Differential, Total, b5.

Dilation, 82.

Direction, Definite, of a curve in the
-space of Riemannian elements, 280;
J {of Juka), 3562; Left-hand, of a
curve, 80; of ahalf-line, 78; B.lght-
hand, of a curve, 80.

Dwtamae, in a mﬂtm space, 5, 42;
Non-Euclidean, | 222; ‘of: a point
from - a set,, 19;- between. sefs, 19;
on the plane, 19.
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Divisor of a polynomial, 269.

Elements, Analytic, 239; Analytic, in
the sense of Weierstrass, 242; Iden-
tical analytie, 239; Inverse analytic,
254; Invertible analytic, 254; of a
set, 1; PW, 201; Ramified Rie-
mannian, 277; Riemannian, 277;
Smooth Riemannian, 277.

BEnd-points, of a segment, 18; of an
interval, 4.

Byuality, Asymplotic, 314.

Hguation, Differential, of the func-
tion P(z), 371; Funclional, of the
funetion [(g), 429; Kepler's, 203;
Laplace’s, 115; Legendre’s, 376; of
o ourve, 38, g

Bguations, Cawehy-Rismann, 59. .

Eoypamsion, Fourier, of a funetion, 361;
Laurent, of a funetion at a point,

+14 1% Tanrent, of & funetion In an
gnnulus, 138; of a funcfion in the
cirele of convergence, 126: -

Bxponent of comvergenpe of d sequence
of roots, 327. S

Exterior of o sef, 7.

Foctors, Blasehke's, 221; (terms) of
an infinite product, 286; Weier-
sbrass primary, 300,

Family (system), Almost bounded,
48; Almoat uniformly bounded, 48;
Bounded, of functions, 48; Normal,
of functions, 50; of sets, 1; Quasi-
normal, of functions, 353.

Formule, Cauchy’s, 109; Cauchy’s,
for a system of rectangles, 113;
Cauchy’s, for an annunlus, 196; Jen-
sen’s, 183;. Legendre's, 414; Stir-
ling’s, 421; Walliz’s, 312,

Formaulae, Evler, 63; Hankel's, 419;
Schwarz-Christoffel, 235.

Function, Algebraic, 268; Analytie,.

'247; Axalytie 1z, 261; Analytie 'Vz,
251; Analytie, aretdnz, 251; ‘Ana-
Iytie, in a region, 247; Arbitrarily
continuable, in a region, 256; are
co8, 73; are cok, 738; are sgin, 73y arc
tan, 73; Argument (arg), 68; auto-
morphic- with- respect to a group of
transformations; 388; Bessel, 202,
341; Bounded, 36, 43; Complex, on
aset, 36; Continuous;, at a point, 15;
Countinuous, on 'a et, 15; Cosine
" {cos), 62 Cotangent {cot), 64; Con-
vox, 185; Differentiable, 57; Doubly
" periodie, “3568; Elliptic, 363; Entire,

295; Entire, of finite order, 320; En- -

tire, of infinite order, 320; Entire
transcendental, 295; Euler Beta,
416; Euler's gamma, 313; expan-
gible in a power series (represented
by a pawer series), 126; Exponential
(exp), 60; Finite, 36; Finitely val.
ued, in aregion, 249; Harmonie, 115;
Holomorphic (regular), at a point,
98, 165; Holomorphie, at the point
oa, B8; Holomorphic, on {in) a set,
98, 165; Hyperbolic cosine (cosh),
65; Hyperbolic sine (sinh), 65; In-
finitely valued, in a region, 248;
integrable in an interval with res.-
pect to a function, 92; Inverse, 15;
Invertibly continuous, on a set, 16;
Logarithm' (log), 72; Meromorplie,
301; Meromorphie, in an opén (ar-
bitrary) set, 148; Modular elliptic,
-380; Modulay, J(z), 388; Periedie,

356; PR, 262;. Primitive, 100; Prin-

cipal argument (Arg), 69; Principal
logarithm (Log), 72; p-valent, 250;
p-valent,in a region, 249; DWW, 261;
Rational, 146; Real, 36; Regular, on
‘a set, 145; Regular, with the excep-
tion, at most, of an isolated set of
singularities, 145; Riemann, £(s),
424; Simply periodie, 358; Sine (sin),
62; Btrictly p-valued (p-valued, in
_ strict sense), in a region, 248; Tan-
gent (tan), 64; Transcendental, 295;
Uniformly bounded, 48; Uniformly
continuous, 43; Uniquely invertible,
on a set, 15; Univalent, 250; Weier-
strass -,  317; Weierstrass sigma,
- 316; Weierntrass {{z)-; 317.
Functions,  Co-periodie, 364; Egqui-
continuous, 53..

Group, Abelian, 85; Modular, 388; -

of transformations, 15,

Half-axis, Negative imaginary, 17;
Negative real, 17; Positive imagi-
nary, 17; Positive real, 17.

Half-line, 77 - .

Half-plane, of abgolute convergence
of & Dirichlet series, 433; of conver-
gence of a Dirichlet series; 434,

Half-tangent, - Left-hand, of a curve,
80; Right-hand; of a curve, 80.

Hynpothesis, Rismamn, 431. :

Tdentity, Parseval,” for Dirichlet se-
wies, 438, - .

Image, Continunous, 15; Geomstric,
“of's curve, 40; Homeomorphie, 16;
of a set; 14 - =

© Limit, o

Index. 443

Ineremeni, of & logarithm along a

© curve, 184; of a logarithm on -an
interval, 184; of an argument alomg
& curve, 184; of an argument on
an interval, 184.

Index, of a point with respect {o a
curve, 186; of a set with respect
to a curve, 188.

Integral, Curvilinear, of a function
along a curve, 93; Definite elliptic,
404; Euler’s, of the first kind, 416;
Euler’s, of the second kind, 411;
Fresnel, 103; Indefinite elliptie, 406;
Laplace, 4398; Stieltjes, 92; Weier-
gtrass’s elliptic, of the first kind,
108, 420.

Interior of & sei, 1.

Interval, 4, 18; Infinite, 18; Open, 4.

Trwariamts, 372, .

Inverse, of an analytic élement, 254,
of an analytic function, 255,

Inversion, 88; with respect to a cir-.

cumiference, 83.
Integrability of a function dlong o
eurve, 93, :

Lemma of Sehwarz, 222.
Length og o eurve, 92, -

a geguence of poiuts, §; of
the analytic function, 267.

" Line, 4, 18; Closed, 84; of absolute

convergence of a Dirichlet series,
433; of convergence of a Dirichlet
geries, 434; Ordinary oly%ona.l, 18;
Polygonal, 18, 40; Simple closed
polygonal, 18, ' :

 Logarithm, 72; Principal, 72.

Means, Area, o] a funciion, 118.
Motion, 81.
Multiphieity of a vool, 150,

Neighbourhood, 4, 5, 20, 250; Annu-
lar, 20; Bicircular, of'a point, 42;
Rational, 260; of a Riemannian
element, 208, Lo

Net, Squars, of order m, 32, -

Numbers, Characteristie, 26; Conjug-
ate -complex, 17; Bernoulli,  311;
Direction, ofa halfline, 77; Finite,
17; Normalized direction, 78; Ra-
tional complex, 4.

O?‘defr, of an . elliptic fuugﬁ,oﬁ, 364;
of a gquasi-normal family of, func.
tiony, 354; of growbh of an enfire

function, 320; of ramifieation. of a -

Riemannian element, 277. ... .

Pair, Equivalent, of numbers, 304,

Parameter of o enrve, 38.

Poralielograom, Fundamental, 359;
Period-, 350.

Part, Imaginary, of a point, 17; Prin-
cipal, of a Laurent series, 137; Re-

- gular, of a Laurent series, 137; Real,
of a point, 17.

Perimeter of a rectangle, 19.

Period, of a meromorphie funection,
356; Primitive, 357.

Plame, Cloged, 17; Gaussian, 17;

. Open, 17.

Points, Algebraic critical, 267; at in-
finity, 17; congrnent with respect
to the modular group, 388; Critical,
of an’ analytie function, 286; Finite,
17; Initial, of a eurve, 38; Inifial of
a segment, 18; Interior, 7, 18; Iso-
Jated critical, 266; of accumulation,
6; of a curve, 38; of continuability
of an analytic element, 240; of
continuability of a power series,
242; of non-eontinuability of an
analytic element, 240; of non-con-
tinusbility of 4 power - geries, 2482;
Ordinary, of at spalytic funotipn,
266; Rational; -31; ‘Bingular, of a
power ‘geries, 242; Symmetric with
respect to a eircumference, 217;
Terminal, of a segment, 18; Trans-
cendental, 267.: -

Pole, k-tuple, of a function, 143;
k-tuple of a power series, 243; of
an analytic function, 266; Simple,
of a funetion, 143.

Polygon, Positively oriented, 209.

Polynomials, Co-divisible, 269; La-
grange’s interpolation, 192; of n-th
degree, 168; Reducible, 269.

Power, Cartesian m-th, 41; of a num-
ber, T2, R e

Projection,, Stereograntiic, 25"
Product, Absolutely ‘conyerger
Almost uniformly. converg

tional, 291; Canonical, of an.entin
_funeitio; artesian -(combina-
torial), - 40; .Conditienally conver-
"ment, 289; Conyergent, 286; Func-
honal, 201; »-th.partial, of an in-
- finite product, 286; of sets, L; of
Sransformations, 15; Uniformly con-
vergent functional, 291.. -
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HRadius, of a eircle, 20; of a circum-
ference, 20, 95; of a closed eirole,
22; of an analytic element, 239;
of & Riemannian element, 277; of
convergence of a  Taylor geries,
124: of convergenece of the prinei-
pal part of a Lavrent series, 138;
(smegler and larger), of a closed
anpulus, 22;. (smaller and larger),
of an annulus, 20. : ‘

Ratio, Cross, 220; of three points, 220.

LBectangle, 19,

Region, 11; Closed, 11; Exterior, 188,
200; Pundamental, 395; Infinitely
compnected, 31; Interior, 188, 209;
Natural:” of. an -analytic function,
' 248; n-tuply connected, 31; Bimply

.- connectéd, 31; Star-shaped, 225.

Residee 'of o function at a point, 148,

Roots; Non-trivial, of the funetion {(s),

. ~431; trivial, of the function { (), 429.

Rotation, 81.° R ;

Rule for differentiabion of a composile
" funetion, 57. B

Segment, 18, 40; Oriented, 18, 40.

Sequence, Convergent, 6; Decreasing,

. of sets, 1; Increasing, of sebs, 1;
Monotonie; -of sets, 1; of funetions
almost uniformly convergent, 47;
of funetions almost upiformly div-
ergent to co, 47; Uniformly conver-
_gent, of funciions, 47; Uniformly
divergent to oc, of functions, 47.

Series, Absolutely almost uniformly
convergent, 47; Absclutely conver-
gent, 47: Absolntely uniformly aon-
vergent, 47; Almost bounded, 48;
Bounded,; 48; Dirichlgt, 432; Fac-
torial, 319; Fourier, of a function,
361; Hypergeometrie, 127; Lagran-
ge's, 202; Lagrange’s, in generalized
form, 203; Laurent, 137; Over-con-
vergent power, 244; Power, 124;
Special Dirichlet, 319, 432; Taylor,
124; Uniformly convergent, 47; Uni-
formly divergent to co, 47.

Set (agyregaie), 1; At most denumer-
able, 3: Bourded, 17; ‘Canbor’s, 10;
Closed, 6; Closed in-a set, 6; Com-
paet, 13; Conneeted, 11; Convex,
25; -224; denge in ifself, 6; Denum-
erable, 3; Empty, 1;*evérywhere
‘dense, 8; homeomorphic with a set,
16; - Isolated, 6; Non-dentmerable,
8; nowhere dense; 8; 6f the firat
category; 25; Open, 7; Perfect, 6;
Byiumetric with respect-te W é&ir-
cumference; 219 BT

Bets, Disjoint, 2; of the samme power, 3.

Sides, Boundary, 32; of .a polygonal
Iine, 18; of a wectangle, 19; of a
gquare neb, 32; of a system of squa-
res, 32 ~Oriented, 19; Oriented
houndary, 19; Oriented, of a rect-
angle, 19, ‘

Signum of a homegraplic transforma-
- tion, 86.

Similarity, 80. ‘
Sengularity, Essential, 144; Remov-
able, 143. .
Space, Abptract, 4; Complete metric,
10; Metric, 5; Beparable, 5. .

Sphere, Open; 5.

Sguare, Oartesion, 41.

Sm-m‘p, of conditional convergence of
Dirichlet series, 434; Period-, 359.

Subgroup, Fven, of modular group, 392,

Subregion, Natural, of an analyiic
Junction, 248. :

Subset, 1. .

Sum, of a Laurent series, 137; of
curves, 39; of gets 1.

Summation by parts, 128,

Surface, Riemann, 281.

Qystem, Complete, of poles, 368; Com-
plete, of roots, 367. S

Tangent to o curve, 80. .

Test, Integral, for the convergence of
a series, 313.

Theorem, Algebraic addition, for the
function P (2), 384; Ascoli’s, 53; Bai-
re’s, 25; DBorel-Lebesgue, 14; Bo-
rel’s, 13; Cantor’s, 13; Cauchy’s cur-
vilinear integral, 109; Cauchy’s, for
an annulus, 196; Cauchy’s, for a
simply connected region, 177; Cam-
chy’s, for a system of rectangles, 111;
Fundamental, of algebra (of Gauss),
115; (General) monodromy, 257;
Great, of Picard, 341; Hadamaxd's,
332; Hurwitz's, 159; Landau’s, 354:
Lindelsf’s, 9 Monodromy, 256; Mo-
nodromy, for a circle, 256; More-
ra’s, 120; Morera’s, for a circle, 179;
of Abel, 128; of Borel, 389; of Ca-
sorati-Welerstrass, 144; of Cauchy,
309; of Cauchy-Hadamard, 124; of
Liouville, 115; of Montel, 350; of
Riemann, 229; of Stieltjes-Osgood,
119; of Tauber, 132; of Weierstrass
on the term-by-term differentintion

- of sequences of holomorphic fune-
tions, 116; on distortion, 231; on
“gap’’ power series, 243; on resi-
~dues, 191; on residues for & Teet-
angle, 148; on the dscemposition of

icm
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a rational function into partial frac-
tions, 147; on the local inversion
of meromorphic functions, 147; Pre-
paration, of Weierstrass, 167; Rou-
ché’'s, 157, 193; Runges, 176;
Schottky’s, 347; Small, of Pieard,

" 341; Study’s, 224.

Trajectories of transformations, 86.
Transformation (mapping), 14; Con-
tinwous, 15; Elliptie, 86; Ilomeo-
morphie, 16; Homographic, 82; Hy-
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