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Selected Bibliography of Statistical Literature, 1930 to 
1957: III. Limit Theorems 

Lola S. Deming 

(J anuary 12, 1960) 

This is t he third in a seri es of bibliographi es dealin g with var ious specifi c s ubj ects in 
the fi eld of statis t ics. R eferences an d titles of important co nt ributi o ns concer nin g limi t ill g 
distributions have bee n take n from t ec hnical journals published t hrou ghout t he \"orld sill ce 
1930. 

Complete coverage is not claim ed in this series of 
bibliographies. It is believed, however, that the 
two promin ent reviewing journals whose abstracts 
serve as our source JlhLteri lll , have selected for review 
the writings or major s taListical import;1.I1ce frol11 
technical journals and publishing hOllses throughout 
the world. 

This particular su bj ect classificaLion on Limit 
Theorems follows two em'lier ones on Correlation and 
R egression Theory and Time Series. l The 675 rder
ences ]wve been extracted hom a card fil e of abstracts 
take n from Z entralblatt fur Nlathematilc for the years 
1930 Lo 1939, and from Alathematical Reviews for 1940 
lluollgh 1957. This fil e of abstracts is m aintained 
on a current bas is in the NBS Statistical Engineering 
Laboratory. 'I~he abstracts are coded in to c'ttegories 
of subj ect JNttter by the subject classification used 
in lvlathematical R eviews. One abstract may b e 
classified under several su bj ects, hence 111 ay appear 
in more than one place in this series of bibliographies. 

To transcribe the material given here from the 
abstracts , the references were punched onto 80-
column cards thereby necessitaLing severe and un
conventional abbreviations in many cases. 

The following information is extracted directly 
from the abstracts : 

Author: The author's surname is followed by 
initials only. In the case of complicated surnmnes, 
we have used the first capitalized word given in the 
reviewing journal. Multiple authorship is denoted 
by the symbol • preceding the surn am e. The 
journal reference appears after each author's name 
but the title of the paper is given with the flrst author 
only. 

Title: This is given exactly as in the reviewin g 
journal. Titles of separately bound publications 
(books, reports, etc. ) are italicized, and are followed 
by the publisher'S name and address. 

R eference to literature: The name of the journal in 
itaLics, the number of the volume in bold face, the 
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initial page numbcr, and the date of publi cat ion in 
parenthescs co mprise Lhe rcreren ce Lo the original 
articlc . 

R eference to the abstract: 'rhe final S.'- 111 boIs 11,1. (for 
Alathematical Reviews) and Z (for Z entmlblatt fur 
J.11athematik) followed by a voluille number and n. 
page nUl1l bel" refer to Lhe abstract or t he article or 
book appearing in the reviewing journal. 

Aekermann, VV. G. , Eine Erweiterung des PoissolJ 
schen Grcnzwer tsa tze und ihl"e Anwendung auf 
die Risikoprobleme in der Sachvel'sicherung, Schr. 
Nlath. I nst. u. Inst . Angew. Nlath. Univ. B erlin 4, 
211 (1939). Z 21, 343 

Agnew, R . P. , Global versions of the central limi t 
theorem , P roc. Nat . Acad. Sci. U.S. A . 40, 800 
(1954). M 16, 268 

AIda, V. , On conditional expectations, Ozechoslovalc 
lvIath. J . 5, 503 (1955). M 18, 241 

Andersen , E . S., On the number of positive sums of 
random variables, Slcand. AlctuarieticlslC7'. 32, 27 
(1949). M 11, 256 

Andersen , E . S., On the frequeney of positive partial 
sums of a series of random variables, Nlat. Tidsskr. 
B . 1950, 33 (1950). M 12, 619 

Andersen, E. S., On the flu ctuations of the sum s of 
random variables, Math. Scand. 1, 263 (1953). 

M 15, 444 
Andersen, E. S. , On sums of symmetrically depend

ent random variables, Slcancl. Aktua1'ietidslcr. 
36, 123 (1953 ). M 15, 634 

Anis, A. A. , On the distribution of Lhe range of partial 
sums of independent random variables, P roc. 
Math. Phys. Soc. Egypt 5, 83 (H)53 ). M 16, 267 

Arfwedson, G. , R esearch in eolleetive ri sk theory. I , 
Slcand. AlctuarieticlslC7' 37, 191 (1954). M 17, 275 

Bacheliel', L. , L es lois des grancls nomb1'es clu calcul 
des probabilites (Gauthier-Villars, Paris, 1937). 

Z16,170 
Bahn, R. , Uber den Grenzwert der 'iVahl"schein

lichkeiten sel tener Ereignisse, Deutsche Nlath . 2, 
698 (1937). Z 18, 33 
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Ballarin, S. , Espressione rigorosa dello searto medi
ano nel problema delle prove ripeLute nello 
schema di Bernoulli, l\;[em. Soc. A str. Ital. 19, 63 
(1948). M 9, 450 

Banerjee, D. P. , Note on the limit of correlation and 
r egression coefficien ts in mingled records, lYlath. 
Student 9, 155 (1941) . M 4, 104 

Barricelli, N. A., L'integrale relative d'un e fonction
nelle et ses applications dans la theorie de la dis
tribution de probabilite d 'une courbe, Arch. J.l;[ath. 
Naturvid. 49, 35 (1947) . M 9, 178 

Bavli, G. M. , Eine Ventllgemeillerung des Poisson
schen Grenzwertsatzes, C. R . Acad. Sci. URSS 2, 
508 (1935) . .. Z 12, 216 

Bawly, G. M. , Uber einige Verallgemeinerungon del' 
Grenzwertsatzo der Walu'scheinlichkeitsrechnung, 
R ec. J.l;[ath. il;[oscou, 1, 917 (1936). Z 16, 127 

Bawly, G. , Dber den lokalen Grenzwertsatz del' 
Wahrscheinlichkeitsrechnung, Rev. Fac . Sci. Univ. 
I stanbul , 2,79 (1937 ). Z 16, 311 

Baxter, G. , An analogue of tho law of the iterated 
logarithm, Proc. Amer. J.l;[ath. Soc. 6, 177 (1955). 

M 16, 1128 
+Bellman, R., R ecurrence t im es for the Ehrenfest 

model, Pacific J . Math. 1, 179 (1951 ). M 13, 566 
Bellman, R ., Limit theorems for non-commutative 

operations. 1. Duke i11ath. J . 21, 491 (1954). 
M 15, 969 

Bergstrom, H. , On the central limit theorem, Skand . 
Aktuarietidskr. 27, 139 (1944). 1-,;1 7, 458 

Bergstrom, H ., On the contrallimit theorem in the 
space R k ,lc> l , Skand . Alctuarietidslcr. 28, 106 
(1945). ~i( 7, 459 

Bergstrom, H ., On the contral limit theorem in the 
case of not equally distributed random variables, 
Skand . Alctuarietidskr. 32, 37 (1949) . 11 11, 255 

Bergstrom, H ., On d istribution fun ctions with a 
lim iting stable distribution function, Arlc. }.;[at . 2, 
463 (1953). M 15, 237 

Bernstein, S., Sur los sommes de grandeurs aleatoi.res 
liees de classes (A,N) et (B ,N ), C. R. Dolclady 
Acad. Sci. URSS 32, 303 (1941 ). M 6, 88 

Bernstein , S., Sur 10 theoremo limite de la theorie des 
probabilites, Bull . I zvestiya Nlath. M ech. Inst . 
Univ. Tomsic 3, 174 (1946). M 8, 471 

Bernsteilt, S. N. (Editor), The Scientific Legacy oj 
P . L. Cebysev. First Part: }.;[athematics, (Aca
demiya Nauk SSSR Moscow-Leningrad , 1945) . 

M 7, 355 
Bernstein , S. N ., Retour au probleme de l 'evaluation 

de l'approximation de la formule limite de La
place, Bull . Acad. Sci. URSS, S er. Nlath. 7, 3 
(1943 ). M 5, 41 

Bernstein, S. N., Some remarks concern ing the limit 
theorem of Liapunov. Doklady Akad. Naulc 
SSSR 24:, 3 (1939) . M 1, 340 

Bernstein , S. , N ouvelles applications des grandeurs 
aleatoires presqu'independantes, Bull. Acad. Sci. 
URSS. S er. Math . 4:, 137 (1940) . M 2, 107 

Bernstein, S. , Sur une probleme elu schema des urn es 
a composition variable, C. R. Doklady Acad. Sci . 
URSS 28, 5 (1940). M 2, 229 
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Berry, A . C. , The accuracy of the Gaussian approxi
mation to the sum of independen t variates, Trans. 
Amer. Math . Soc. 4:9, 122 (1941). M 2, 228 

+Birnbaum, Z. W·., On the properties of a collective, 
Amer. J. }.;[ath. 62, 787 (1940). 1-.1 2, 106 

Bit.\"uckov, V. I. , A local limit theorem for sequences 
of events forming a compound ch,1in of the second 
order, I zvesti ya Alcad. Naulc SSSR. Ser. Nlath. 12, 
101 (1948). ~i[ 9, 451 

Blackman, J ., An extension of the Kolmogorov 
distribution, A nn. Math. Statist . 27, 513 (1956). 

M 18, 605 
Blackwell, D. , A renewal theorem, Dulce }.;[ath. J . 

15, 145 (1948). M 9, 452 
Blackwell, D ., On optimal systems, Ann. Math . 

Statist. 25, 394 (1954). ~!( 15, 882 
+Blanc-Lapierre, A. , La loi forte des grands nombres 

pour les fOllctions alealoires stationnaires conti
nues, C. R . Acad. Sci . Paris 220, 134 (1945). 

M 7, 129 
Blomqvist, N., On an exhaustion. process, Skand. 

Alctuarietidslcr. 35, 20 1 (1952). :N1 14:, 771 
Blum, J . R ., Two theorems on almost sure converg

ence, Proc. Amer. }.flath. Soc. 5,253 (1954). 
M 15, 722 

Blum, J. R , On the convergence of empiric distribu
tion functions, Ann. M~ath. Statist. 26, 527 (1955). 

~ 17, 48 
+Blum, J. R , A class of stationary processes and 

a central limi t theorem, Duke !vlath. J . 24:, 73 
(1957) . 1\1 18, 680 + Blum, J. R , A class of stationary processes and 
a central limit theorem, Proc. Nat. Acad. Sci. 
U.S.A. 4:2, 412 (1956) . ~!( 18, 342 

Bobroff , A. A., Conditions of applicability of the 
strong law of large numbers, Duke 1I1ath. J. 12, 43 
(1945). ~ 6, 233 

Bobrov, A. A. , On the relative stability of sums of 
positive random quan tities, Moskov. Gos. Univ. Uf. 
Zap. 14:5, Mat. 3, 92 (1949). M 17, 979 

Bobrov, A., Dber relative Stabilitiit von Summen 
positivel; zufalliger Groben, C. R . Acad. Sci. 
URSS. 15, 239 (1937). Z 16, 410 

Bobrov, A., A simplified proof of (1, theorem of A. N . 
Kolmogorov on the strong law of large numbers, 
Uspehi }.;[atem. Naulc 2,194 (1947). M 9, 519 

Bochner, S., Limit theorems for homogeneous 
stochastic processes, Proc. Nat. Acad. Sci. U.S.A. 
4:0, 699 (1954). M 16, 379 

Bogolyubov, N. N., On certain limiting distributions 
for sums depending on arbitrary phases, Uchenye 
Zapislci Mo slcov. Gos. Univ. Fi zika 77, 43 (1945). 

M 7, 314 
Bogolyubov, N. N. , On the influence of a random 

force on a harmonic oscillator, Uchenye Zapish 
}.;[oslcov. Gos. Univ . Fi zilca 77, 51 (1945). M 7, 314 

Bohman, H ., On a class of orthogonal series, A rlc . 
Mat. 1, 13 (1 949). M 12, 21 

Borel, E ., Sur les probabilites denombrables et Ie 
pari de Pascal, C. R. Acad. S ci. Paris 224:, 77 
(1947). M 8, 280 

Borel, E ., Sur les developpements unitaires normaux, 
C. R. Acad. Sci. Paris 225,51 (1947). ~i[ 9, 292 
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, Borel, E. , Sm les developpements unitaires normaux, 
I A nn. S oc . Polon. JI.;[ath. 21, 74 (1948). 11 10, 132 
Borel, E. , L e paradoxe de Sain t-Pctel'sbourg, O. R. 

, Acad. Sci. PaT1s 229,404 (1949). 1111, 118 
'I Borel, E. , SUI' une propriete singuliere de la limite 

d'une esperance mathematique, O. R . Acad. S ci. 
Paris 229, 429 (1949). M 11, 118 

+Bose, P. , On the limiting forms of s tatis tical 
distributions, Science and OultuTe 9, 402 (J 944) . 

I M 5, 209 
> +Bose, P. (see S. N. Ro~) Sankhya 7, ~q9. ( 19~5). 

+ Bottema, 0., CalculatIOn of probablhtlCs m the 
gmn e of billiards. I , Nieuw A1'Ch. W iskde. 22, 15 
(1943). M 7, 209 

, BottemH" 0 ., Calculat ion of probabilities in the game 
of billiards. II, N ieuw ATCh. TViskunde 22, 123 
(1946). M 8, 470 

, + Brftrd, R. (Sec A. Blftnc-Lapiene), O. R. Acad. Sci . 
7 Paris 220, 134 (1945). 
I Broadbent, S. R ., Lognol'mftl approximation Lo 

products twd q uoLienLs, B iometTilca 43, 404 (1956). 
M 18, 340 

Brown, B. H. , Simple examples of limit in g processes 
in probabilil .\", AmeT. ~Malh . 1IJonthly 48,98 (1941) , 

M 2, 228 
Brunk, H . D ., The sLrong hw of large numbers, 

Duke 11;[ath. J . 15, 181 (1948) . M 9, 450 
Brunk, H. D. , Note on ,), t heorem of Kakutani, 

I Proc . AmeT. Math. Soc. 1, 409 (1950) . 11 12, 114 
Burnens, E. , Die Erft),hrungsnachwirkung bei Wahr

scheinlichkeiLen, l\;[itt. 1'e1'ein. Schweiz. 1'e1'sich.-
i' Math . 47, 329 (1947). :y( 9, 291 

+Caldel'on , A. P. , Oil the moments of stochastic 
in tegrals, Sankhya 12, 347 (J 953) . 11 15, 298 

Ct)'ntelli, F . P ., Osservf)'zioni sulla noh)' "Su lll1a 

teOl'ia astraLttL del ('alcolo delle probabilita e sulla 
S Ut), applicazione 11,1 teore ill a detto 'clelle prob
abilita zero e uno '," GioTn. 1 st . Ital. Attua1'i 11, 
101 (1940). M 8, 36 t CtLntelli, F . P ., ConsiclerH,ziOlli sull a legge uniforJne 
dei grnndi uumeri . I , Atti Accad. Naz. R end. (ll . 

I Sci. Fis. Mat . Nat. 6, 550 (1949). 11 11, 444 
) Castoldi, L., Un teore ma foudamental e nella teoria 

probabilis tica degli eventi ricolTenti, Atti Accad. 
LiguTe 11, 185 (1955) . M 18, 75 

i Chanclrascldmr, S. , On a class of p robabili ty distri-
.'- butions, PTOC . CambTidge Philos. Soc. 45, 219 

(1949) . M 10, 464 
! Chang, L. C ., On the ratio of an empirical distribu

tion fun ction to the theoretical distribution fun c
tion, Acta 1VIath. S in ica 5, 347 (1955). M 17, 865 

i Chapelon , J., Sm un tluSorc me fo ncl amen tal elu calcul 
b, des probRbili Lcs, J . Ecole P olytechn , III 143, 161 

(1937) . Z 16, 127 
Cheng, T. T. , On the cO lllbin ation of statistical 

clements, Coll. PapeTs Sci . E n gin. Nat. Univ . 
Amoy 1, 73 (1943). M 8, 214 

i Cheng, T . T. , On asymp totic expansions conn ected 
I with the sums of independenL random variables, 
? Acta. Math. S inica 5, 91 (1955) . M 17, 275 

Cilu , J. T ., Errors in normal approximatio ns to the 
t, T , and similar types of distribution , Ann. JI.;[ath . 
Statist. 27, 780 (1956) . M 18, 423 

Chu, J. T., The 'inefftciency' of the smn ple median 
lor many familiar symmetric dis tribu tions, Bio
metrika 42, 520 (1955) . M 17, 169 

Chung, K. L. , On the maximulll partinl sums of 
sequences of independent random variables, Tmns. 
Amer. Math. Soc. 64, 205 (1948). M 10, 132 

Chung, K. L. , Asymptotic distribution of the maxi
mum cumulative sum of independent random 
varinbles, Bull . AmeT. 1VIath. Soc. 54, 1162 (1948) . 

11 10, 384 
Chung, K . L. , An estinhLte eOlleC'l"ning the Kol mo

gor-off limit distribution, TmnlJ . Ame1'. Jl.;rath. Soc . 
67, 36 (1949) . ;'111, 606 

Chung, K. L. , Fluctuations of sum s 01 indepe ndent 
rando m variables, Ann. of 1Vlath. 51, 697 (1950) . 

M 11, 731 
Chung, K. L. , The strong Inw of hrg(' numbers, 

Proc. S econd B erkeley Symp. lVfath. S tat. and P To b. 
(U . Cnlif. Press, Los Angeles, 1951 ). ;'/[ 13, 567 

Chu ng, K . L ., Sur l('s lois de prou,lbili tc unilll od tlles, 
r. R . A cad . Sci . Paris 236, 58:3 (1953). M 14, 771 

+ Chung, K. L. , On the applicntion of the Bo1'e1-
Can telli lemmn, Tmns. AmeT. Math . Soc. 72, 179 
(1952) . ;'1 13, 567 

+ Chung, K. L ., Remarks on ri uctu a tiolls of sums of 
independent rand om variahles, M em. AmeT. JI.;[ath . 
Soc. No. 6 (195J) . n ;'112,722 

+ Chung, K . L ., On the ZOl"OS of ~ ± 1 , Ann. of 
Math. 50, 385 (1949). 1 M 10, 613 

+ Chung, K. L. , On the distributions of values of sunls 
of random variables, 1Vrem. AmeT. JI.;[ath . Soc. 
No.6 (1951 ). M 12, 722 

+ ChUllg, K . L. , Correctio ns to lhe paper " Remarks 
on fluctuntion s of sum s of independenL mndom 
variables," P TOC. AmeT. J.l1ath . Soc . 4-, 560 (1953). 

M 15, 44 
+ Chung, K. L. , An extensioll of renewal theory, 

PTOC . AmeT. llJath. S oc . 3, 303 (1952). M 14, 61 
+ Cbung, K. L . (See P . L . Hsu) C. R . Acad Sci. Paris 

223, 467 (1946) . 
+ Chung, K . T.J ., On a limit llleorem in renewal 

theory, Ann. oj Math. 55, 1 (1952). M 13, 475 
Chung,' K. L. , Note on some strong laws of large 

numbers, Amer. J. 1VIath. 69, 189 (1947) . 
:M 8, 471 

Chung, K. L ., On the maximum partial sum of inde
pendent random variables, Proc. Nat . Acad. Sci . 
U.s.A . 33, 132 (1947) . ~1 9, 96 

Ch ung, K. L., On a lemma by KolmogoroA', Ann. 
~Math. Statist . 19, 88 (1948). 1\1 9, 360 

Ciucu, G., La loi des grands nombres pour les vari
ables aleatoires liees, Com. Acad. R . P . R omine 5, 
1253 (1955) . ;.[ 17, 1217 

Consacl , R. , Sur Ie schema de P61~"a-Egge llberge1' 
a deux variables aleatoires, A ssoc. A ctuair. B elges . 
Bull . No. 55 11 (1949) . 1111, 605 

Consoli , T. , Generali sation d'un tllcorEnne sur la 
probabili te de la somme d'un nombre infini de 
variables aleatoires, R ev. Fac . Sci. Univ . I stanbul 
(A) 5, 1 (1940). ;'12, 228 
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Copeland, A. H. , The probability limi t theorem, 
Dulce Math. J. 2, 171 (1936). Z 13, 273 

Cote, L. J., On fluctuations of sums of random vari
ables, Proc. Amer. Math. Soc. 6, 135 (1955). 

)./[ 17, 48 
+ Cox, D. R. , A direct proof of a fundamental 

theorem of renewal theory, Slcand. Alctuarietidslcr. 
36, 139 (1953 ). M 15, 722 

Cramer, H ., Les sommes et les fonctions de variables 
aleatoires, Actualites Scient. et Industr. No. 736 
(Hermann & Cie, Paris, 1938). Z 22, 241 

Cramer, H. , On some questions connected witil 
mathematical risk, Univ. Califomia Pv,bl. Statist. 
2, 99 (1954). ~v116, 494 

Cramer , H. , .Ll;{athematical .Ll;{ethods of Statistics 
(Princeton University Press, Princeton , N.J. , 
1946). 11 8, 39 

Curtiss, J. H ., Convergent sequences of proba, bilit.\~ 
distribution s, Amer. Math. l\!Jonthly 50, 94 (1943 ). 

11 4,248 

Daniels, H. E., The statistical theory of tIle strength 
of bundles of threads. 1. Proc. Roy. Soc. London 
Ser. A 183, 405 (1945). M 7, 19 

vau D antzig, D. , Another form of the weak law of 
large numbers, Niew Arch. TFislcunde 1, 129 (1953). 

M 15, 140 
Darling, D. A. , Sums of symmetrical random va]'j

ables, Proc. Amer. lI/[ath. Soc. 2, 511 (1951 ). 
M 13, 258 

Darling, D. A., The maximum of sums of stable 
random variables, Trans. Amer. Math. Soc. 83, 
164 (1956). }./[ 18, 240 

+ Darling, D. A. , On occupation times for Markoft' 
processes, Trans. Amer. NJath. Soc. 84, 444 (1957) . 

M 18,832 
Darling, D. A. , The influence of the maximum term 

in the adeli tion of independen t random variables, 
Trans. Amer. 1I1ath. Soc. 73, 95 (1952). M: 14, 60 

+ Darling, D. A. , A limit theorem for the maximum 
of normalized sums of independent random vari
ables, Dulce NJath . J. 23, 143 (1956). :M 17, 635 

David, H. T. , A note on random walk, Ann. Math. 
Statist. 20, 603 (1949). M 11, 37.5 

Davis, R. C., On the theor~~ of prediction of non
stationary stochastic processes, J . Appl. Phys. 23, 
1047 (1952). M 14, 295 

Derksen, J. B. D. , On some infinite series introduced 
by Tschuprow, Ann. NJath. Statist. 10, 380 (1939 ). 

M 1, 152 
+ Derman, C ., The strong law of large numbers when 

the first moment docs not exist, Proc . Nat. Acad. 
Sci. U.s.A. 41, 586 (1955). M 17, 48 

Derman , C., A note on nonrecurrent random walks, 
Proc. Amer. Math. Soc. 7, 762 (1956). M 18, 681 

D erman , C. , Some asymptotic distribution theory 
for M:arkov chains with a denumerable nnmber 
of states, Biometrilca 43, 285 (1956). M 18, 519 

Diananda, P. H. , The central limit theorem for m-
dependent variables, Proc. Cambridge Philos. Soc . 
51, 92 (1955). M 16, 724 

Diananda, P . H., Some probability limit theorems 
with statistical applications, Proc. Cambridge 

Philos. Soc. 49, 239 (1953). M 14, 771 
Diananda, P. H ., The central limi t theorem for m

dependent variables asymptotically stationary 
to second order, Proc. Cambridge Philos. Soc. 50, 
287 (1954). .M 15, 635 

Dieulefait, C. E., Some new derivations of limiting 
probability functions, Univ. Nac. Tucuman. Revista 
A. 2, 25 (1941). M 4, 16 

Dieulefait, C. E. , On Slutsky'S sinusoidal limit law, 
derived from a new sequence of random variables, 
An. Soc. Ci. Argentina 1340, 257 (1942). M 5, 207 

Dilworth, R. P. , Note on the strong law of large 
numbers, Amer. Nlath. Monthly 56, 249 (1949). 

M 10, 720 
Dobrusin , R . L ., On Poisson's law for distribution of 

particles in space, Ulcmin . .Ll;{at. Z. 8, 127 (1956) . 
M 18, 341 

Dobrusin, R. L ., Limit theorems for a Mark:ov chain 
of two states, I zvestiya Alcacl. Naulc SSSR. Ser. ~ 
ll;{at. 17, 291 (1953). M 15, 329 

Dobrusin, R. L., Central limit theorem for nonsta- I 
tionary Markov chains, Dole! . Akacl. Nauk SSSR. 
102, 5 (1955) . M 17, 48 

Dobrusin, R . L. , Two limit theorems for the simplest 
random wftlk on a line, Uspehi lIdat. Naulc 10, 
139 (1955). M 17, 166 

Dobrusin, R. L ., Lemma on the limi t of compound 
random functions, Uspehi. 1'vJat. Nauk 10, 157 
(1955) . M 17, 48 

Doeblin , ' V. , Sur un probleme de calcul des pro-
babilites, C. R . Acad. Sci . Paris 209, 742 (1939). 

M 1, 149 
Doeblin, VV. , Sur l' ensemble de puissances d 'une loi 

de probabilite, Studia ll1ath. 9, 71 (1940). M 3, 168 ' 
+ Dolph, C. L ., On the relation between Green's 

functions and covariances of certain stochastic 
processes and its application to un biased linear 
prediction, Tmns. Amer. Math. Soc . 72, 519 
(1952). M 14, 295 

Domb, C., The resultant of ft large number of events 
of random phase, Proc . Cambridge Philos. Soc. 42, 
245 (1946) . M 8, 281 '!' 

Doob, J. L., Application of the theory of martingales, I 
Colloq. Internat. Centre Nat. R ech. S ci. Paris 13, 
23 (1 949). M 11, 444 

Doob, J . L. , The law of large numbers for contiuuous 
stochastic processes, Dulce 1'vlath. J . 6, 290 (1940). I 

M 1, 344 I 
Doss, S., Sur la convergence stochastique dans les oJ 

espaces uniformes, Ann. Sci. Ecole Norm. Sup. 71, 
87 (1954) . M 16, 724 

Doss, S., Sur Ie theoreme limite central pour des 
variables aleatoires dans un espace de Banach, 
Publ. Inst. Statist. Univ. PaTis 3, 143 (1954). 

M 16, 724 J 
Downton, F. , On limiting distributions arising in 

bulk service queues, J. Roy. Statist. Soc. B 18, 
265 (1956). M 18, 547 

Dubourdieu, J. , Sur une generalisation d'un theoreme ,; 
de M. B. de Finetti et son application a la theorie 
collective du risque, C. R. Acad. Sci. Paris 224, 
514 (1947). M 8, 390 
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Dubourdieu, M. J. , Sur un theOI'eme de M. S. Bern
stein relatif a la transformation de Laplace
Stieltjes, Compositio ]Y[ath. 7, 96 (1939). M 1, 73 
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P r opaga tion at oblique incide nce over cylindrical obs tacles, 
M. P. Bachynsk i, J . R esearch N BS MD, No. 4, 311 (1960). 
Investigat ions of propagation of short electrom agnetic waves 
at oblique incidence over s moot h, p erfectly conducting 
cylindrical obstacles are described. It is s hown t hat the 
effect of oblique incidence can be considered as a cha nge in 
t he effective radius of curvature of the diffracting obstacle. 
The power in t he shadow region of a cylindrical obstacle 
decreases with a ngle of obliqueness for horizontally polarized 
waves and can decrease, re ma in co nstant, or increase wit h 
angle of oblique ness for vert ically pola r ized waves depending 
on t he geo mctry of t he propagation link. In a ll cases, vertical 
polarization gives a stronger fi eld in t he s hadow region t han 
horizontal pola rizat ion. In addit ion i t is shown t hat t he 
diffracted fi eld bchind a n obstru ction of unifo rm rad ius of 
curvature is t hc sa,me as t hat behind a n obstacle of uniformly 
varying radius of curvat ure, prov ided t he eff ective rad ius is 
t he same. 

Diffractio n by s m ooth conical obstacles, H . E. J. Ne uge bauer 
and M. P. Bachynski, J. Research N BS 64,D , No. 4,317 (1960). 
E xpressions, ob tain ed earl ier for t he calculation of diffrac
tion due to conducting obstacles wit h s mooth cylindrical 
surfaces, arc generali zed to obl ique incidence a nd to surfaces 
of conical shape. The deri vat ion is based on a general ized 
concept of the Green 's fun ction a nd on t he use of corrective 
factors t hat take t he same p lace as correctio ns in t rodu ced 
by oth er a uthors into t he t heo ry of diffract ion by ape rtu res. 
The fin al expressions for co nical obstacles and oblique in ci
dence are very s imilar to t hose for cyl indrical obstacles. The 
res ults are compared with scale model measure ments. 

Mode theory a nd the propagation of ELF radio wa ves, J . R. 
,,"' Tait, J. R esearch N BS 64D, No . 4, 387 (1960). 
The modc theory of propagation of elect ro magnetic waves 
at extre mely-low-freq ue ncies (1.0 to 3000 cis) is t reated in 
t his paper. Starti ng with t he representatio n of the field as a 
sum of modcs, approximate formulas arc p rescntcd for the 
atten uation and p hase constants . Ccrtain altcrnate repre
sen tations of the individual modes a rc mentioned. These 
arc used as a basis for describi ng t he physical behavio r of t he 
fie ld at large distances from t he source, particularly near t he 
antipode of the source. At t he shorter distances, where t he 
range is com parable to t he wavelength , t he sp herical-earth 
mode series is best t ransformed to a series in volving cylin
drical wave functions. This latte r form is uscd to evaluate 
t he near field behav ior of the various fi eld co mponents. 
The effect of t he earth 's magnetic fi eld is also evaluated using 
a quasi-longitudinal approximation. In genera l it is indicated 
that if t he gyrofreq uency is less t han t he effective value of 
t he collision frequency, the presence of t he earth 's magnetic 
field may be neglected for ELF. When t his co ndit ion is not 
met t he att cnuation may be in crcased somewhat . The 
influ ence of an i nhomogeneo us ionos pherc is a lso briefly con
sidered an cl, fin ally, t he propagation of ELF pulses arc 
treated. It is suggested t hat ce rta in obse rved cha racte ris tics 
of ELF waveforms may be attribu ted to t he in clination of 
the cur rent chan nel in t he l ight ning discha rge. 

On the diffrac tioll of electromagnetic pulses by cur ved con
ductin g surfaces, J. R. \Vait and A. iVI. Conda, Can. J . Phys. 
37, 1384 (1959). 
Starting with t he known steady-state solut ions for d iffraction 
by a p erfcct ly condu cting convex surface, t he corresponding 
t ransie nt responses a re der ived usin g Fourier-Laplace inver
sion. Explicit r esults are given for an incident wave which 
varie with t ime as a step function . 

Leonard E uler 's in tegral : A hi storical profil e of the gamma 
fun ction, P . J. D avis, Am. l'olath. Mo. 66, 849 (1959). 
This s urvey article sh ows how the gamma func tion grew in 
concept and in conten t from t hc t ime of E uler to t he recent 
t r eatise of Bo urbaki and how in t his g rowt h it pa rtook of t he 
general development of mat hematic ovc r the past t wo and 
a quar ter cent uries. 

Confide nce in tervals for the e xpecta tion of a Poi sson variable, 
E. L. Crow and R. S. Gardn er, Bi ometrika 46 , 441 (1959). 
A table of " optimum" t wo-sided co nfidence intcrvals for t he 
m ean of a Poisson variab le is p rese nted fo r con fid ence co
efficients 80, 90, 95, 99, and 99.9 per cent and a ll values of 
t he variable from 0 t hrough 300 . T he in te rvals arc compared 
in Jengt ll with othcr existing 0 1' possible sys tems of intervals 
fo r t he Poisson mean. The mcthod of calcu lation is stated , 
and an in te resting property of Poisso n probability s ums 
useful in t he calculation is deri ved. 

Use of the equation of hydros taHc equilibrium in determining 
the te mperat ure dis tribu tion in the outer solar a tmos pher e, 
S. R. Pottasch, A strophys. J . 131, No.1, 68 (1960). 
The temperature distribution from 1.0043 (3000 km) to 20 
solar radi i in the su n' atmosp here is computed f rom t he 
observed density distribu t ion in t his r cgion and t he assump
t ion of h yd rostatic equilibrium. Th e temperature distribution 
shows a maximu m between 1. J a nd 3 solar radii and a decrease 
in temperat urc t hcrcafter. This decr case in temperat ure is 
consistent with C hapman's s uggest ion of t hermal condu ction 
only if loss of energy by radiation is included. Inclus ion of a 
radi ative cncrgy loss a lso is sbown to in val idate Parker 's a rgu
m.ent against hyd rostatic equil ibrium out to largc distances 
from t he s un. 

On the converge nce of the Rayleigh quo tien t iter a tion for the 
compu ta tion of char acteri s tic roots a nd vec tors , VI. (Usual 
Rayleigh quoti e nt for nonlinear e le me ntary divi sors) , A. M . 
Ostrowski, Arch. Rat. M ech. Anal. 4" No.2, 153 (1959). 
In this paper tile class ical Raylcigh quot ient iteration is dis
cussed fo r eigenvalucs with non-linear ele mentary d ivisors. 
The convcrgence of t he method is only t hen satisfacto ry, if it 
is co mbined wi th t he accelerating met hods of Stcffe nscn and 
Householder , but in this last case it t urns out to be at least as 
good as the method of the gener ali zed R ay leigh quotient. 

Tables for the statisti cal prediction of radio r ay be nding and 
elevation angle error usin g surface values of the r efr active 
index, B. R. Bean, 13. A. Cahoon, a nd G. D . Thayer, N BS 
Tech. Note 44 (PB1 51403) (1960) 50 cents. 

R adio ray bending, r, and elevation a ngle error, E, have becn 
calculated for a wide range of meteo rological co ndit ions at 13 
climatically di verse U.S. radiosonde stations . The parameters 
in t he observed li near r egression equations of rand E upon the 
surface value of t he re fractive index a re give n for beights of 
0.1 to 70 kilometers and in it ial elevation a ngles of t he ray from 
o to 900 milliradia ns. 

W eighted r estricted pa r titi ons, M. Newma n, Acta lhith. V, 
371 (1959). 

Let ql (n) be t he number of p a rt it ions of n in to parts not 
divisible by q, and defin e q,(n) by l ~ql(n)xnl· = ~9 8 (n)xn. 
In t his article recurrence formulas for t hese coefiiclCnts of 
lengths independent of n are derived when q is a ny of t h e 
primes, 2, 3, 5, 7, 13. 
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A continuous poker game , A. J . Goldman a nd J . J . Stone, 
D1lke Math. J. 27 , N o.1 , 41 (J 960). 
In this p aper we derive t he solutions of a zero-sum t wo-person 
poker game in which the players' ha nds a re independent 
rando m nu m bers from t he interva ls [0, 1]. The game in volves 
t wo bet le vels a, b and a n ante of 1 unit (a> b> I ) . The 
players act altern ately , and one of t hem is permi tted a single 
raIse. 

Our model subsumes t he a lternatin g-bid von Neum a nn p oker 
game of [4] as well as t he m odel solved by Bellma n [1 ]. The 
former arises from t he limit ing case b= l , t he latter as t he 
"equa l incr em ents" case a - b= b- l. (Karli n and Restrepo 
[3] have rece nt ly solved t he eq ua l in crements game wit h n 
rounds of bidding.) The solut ion exhibits quali tative features 
like t hose of [4] an d [1] and t urns out to dep end on a decompo
sit io n of [0, 1] in to t hree s ubintervals corresp onding t o low 
ha nds, in termediate ha nds and high hands. Opt im al strategies 
fo r t he players a re distinguished a m ong t he semioptimal 
strategies (those whi ch achieve the valu e of th e game against 
e very opt ima l strategy of t he opponent) by a spec ifi cation of 
t he average frequency of bluffing over t he ra nge of low hands 
and (for one player) by a n integral s ublin eari ty co ndi tion on 
t he frequency of seeing a r aise when holding an intermediate 
ha nd. 

List of Titles 
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70 cents. 

Gamma irradiation of h exa flu orobenzene. R . E. F lorin , 
L. A. 'Vall , a nd D . VV. Brown . 

Behavior of isolated disturba nces superimposed on lamina r 
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