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This is th e four th in a series of b ibli ographies dealing wi th various specifi c subj ecLs ill 
th e fi eld of s tatist ics . Titl es a nd references of impor tan t contribut ions to th e stud y of 
Markov chai ns a nd stochastic processes have been taken from technical journals publ ished 
since 1930 in t he man~' co un t ri es t hat have been act ively engaged in statistical amdy~ i s. 

Two prominent reviewing journals, ZentraLblattfur 
Mathematik (1930 to 1940) and MathematicaL Reviews 
(1940 to 1957), h ave provided the source nh),te rial 
for this series of bibliogmphies. 'fh e NBS Statis tical 
Engineering Laboratory ll1aintl1ins a current fil e of 
abstrac Ls cu t from these journals a nd pas ted onto 
cards, 0 11 the subj ect of probability ancl llla thelll atical 
statistics. El1,ch card is coded by subj ecL after the 
classif-ic:ttion system of j11athematicaL Reviews, f\,nd 
filed by au thor. Au thors' n a mes a lld refer ences arc 
transcrib ed to p unch ed cards, ::tnd classifi ed by 
subj eet cod e to facili tate use of the abstmct cards. 
The listings th erefrom, for ::tny chosen subject, when 
supplied with titles, provide th e m a nuscrip t for these 
publish ed bibliog r::tphies. The bibliography pre
senLed h ero is on Markov chains and stocll t"tst ic 
proccsses. 

Com plete cove rage of anyone of the subj ects is, 
of co urse, impossible, bu t th e reviewing jouril ltis 
have undoubtedly abstracted the most ililpOlta ll t 
publicat ions fro III a large variety of techn ic::tl journ llis 
and publishing hou ses. The r eviewing journals 
h ave generally favored th e publicltlions in s tatistics 
thaL deal with theory a nd metllOdology; ltlly sub
classificaLion on appLications is conseq uen Lly v ery 
lim ited . 

Following the subj ect classificat ion of th e j\;[athe
mati cal Reviews Annual Index , all ::tbstracts that 
come under the general topic of M arkov chains and 
stocllastic processes were co nsolidated, until 1956, 
into one category. Si nce tha t time, however, the 
I ndex IHts subdivided this general g roup in to (A) 
Stochastic processes; general theory, (B) ),/[al'ko v 
processes, (C) Stationary processes, (D ) Special 
processes, and we in t roduced the f-iIth e::ttegory, 
(E) Applications, to ineiude whatever publications 
on applicttLions Lhat the r evie wing joul"ll ttls chose to 
abst racL. 

The task of subcl assifying the accuillulated ab-
tracts frol11 1930 to ] 956 in to th ese fi ner groupings 

was itcco mplishecl at the C:ttho] ic Un i versity of 
America, uncler t he ge neral supervision of Professor 
Eugene Lukacs. Dr. Churchill Eisenhart, Chid of 

"Department of .\l athclllfltics, ~1 1 h e Ca tholic UniverSity of America, '\~as h· 
ington , D .C. 
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the Statistical Engineering L aboratory, who origi
nally conceived the plans for this proj ect, continues 
with encouragement a nd ass is tan ce. 

The referen ces given ]I ero co ntain th e following 
informatio n ta ken chrectly from the abstmcts : 

Author: The author's surname , followed by initit,ls 
only. Tn the ease of multiple authorships, the 
jour nal rcfCl"ence appears with each ::tu thor 's nam e, 
bu t the litle of tlte paper appears with th e senior 
author only. The symbol + preceding the surnam e 
denotes mul tiple au thorship. 

Ti tle: Exactly as in the reviewing jou/"Ilal. Titles 
of sepamtely bound publications (books, reports, 
th eses, etc. ) are in italics, followed by th e publish er. 

Heference to Literature: SO lll e very unconvenLion al 
ab brevialion s wcre n ecessitated by th c lim ited space 
for transcriplion to the punch ed cards. 'I'l le name 
of the journal in italics and th e nU lll ber of th e volume 
in bold face, t1l"C followed by init ial pllge numb er. 

Date of publication: The next figu re, in parenth eses, 
shows t he dIlle Wll el) Ll le article or book itself 
::tppe:Lr ed. 

j\1 (for jVIathematicaL Heviews) and Z (fo r Ze ntraL
blatt fur j\;[athematik ) are followed by the volume 
number ,wd page numb er of the r eviewin g journal 
in which the abstract appear s. 

A. Stochastic Processes- General Theory 

+Aczel, J. , (See J anossy) Acta Math. Acad. Sci . 
Hungar. 1, 209 (l 950). 

Adhilmri , B. P. , Quelques proprioLos des processus 
stochastiqucs loealement continu s en pr obn,bilil o, 
C.R. Acad. Sci . Pal'i ~ 24:4:, ] 000 (1957) M 18, 944 

+Ambrose, v'l., (See Doob) Ann. of j\;[ath. 4:1, 737 
(1940) . 

Ambrose, \ 'tV., On measurable stocil:lstic processes, 
Trans. Amer. Math . Soc. 4:7, 66 (l940). :' l 1, 149 

Anderson , T . ' V., A note on 11. maximum-likelihood 
estimate, Econometrica 15, 241 (1947 ). M 8, 593 

+Anderson, T . W. , Estimation of the parameters of 
a single equ ation in a complete s.\Tstem of s loc hast ic 
equations, Ann. ~Math . Statist . 20, 46 (1949 ) . 

M 10, 464 
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Arle.\T, 1\ ., On a Dirichlet in tegral, NJat. Tidsskr, B 
49 (l939). M 1, 72 

Arley, N ., On th e theory 01 stoch as tic processes an d 
their appli cation to th e theory of cosmic r adiation, 
Thesis, Umversit1/ of Copenhagen ( 943) . M 7, 209 

t Arle.v, N., On t he th eory 01 infinite systems of 
differ ent ial equations and their application t o the 
(h eory of stochasti c processes and t h e perturbaLion 
th e or.\~ of quantum m echani cs, A cta l\;[ath. 76, 261 
(J 945). M 7, 161 

t A rn ous, E. , Sur lcs relations fonctionn ell es vcrifiees 
par les fon ctions caracteri stiqlles des fonction s 
alcatoires deri vables en moyenn e quadratique, 
0. R. Acad. Sci. Paris 226, 627 (1 948). M 9, 362 

tArnous, E ., Les principales familIes de fonction s 
aleatoires et leurs proprietes, C. R . Acad. Sci. 
Paris 226, 785 (1948). :\11 9, 598 

tAl'nou s, E. , Equations d 'evolution des lois de 
probahilite et (h~ori e du transfer t pOUl' les fonc
tions aleatoires elu second ordre, (Y. R. Acad. Sci . 
Paris 226, 1127 (1948). M 9, 599 

Bacheli er , L ., Probabilit es d es oscillations m axima, 
C. R. A cad. St;i. Paris 212,836 (1941) . M 3, 3 

Baptist , J . H ., Etude ele la d ependance stochastique, 
A ssoc. Actuair . Belges. Bull . 50, 15 (1945). 

M 10, 311 
Bartels , .J., Wahrscheinlichkeiten und S chwankungen 

(Juliu s Springer, 1937). Z 16, 315 
Bartlett , 11. S. , R ecurrence and first passage times, 

Proc. Cambridge Philos. Soc. 4:9, 263 (1953) . 
M 14, 887 

B ar tlett , 1/1. S., Processus stochastiques pon ctu els, 
Ann. Inst. I-I. P oincare 14:, 35 (1954). M 16, 724 

Bartl et t , M. S. , A n introduction to stocha stic processes, 
with special reference to methods and applica-tions, 
(Cambridge University Press, 1955). M 16, 939 

tBass, J. , Les cqu rt tions differf'n tielles aleatoires, 
C. R . Acad. S CL Paris 221, 168 (1945) . M 7, 211 

tBass , J ., (See E. Al'l1OUS) C. R . Acad. Sci. Paris 
226, 627 (1948) . 

Bass, J ., Sm les proprietes des r elations fon ction
n elles verifiees par les lois de probabilit e des 
fon ctions alratoires deriv ables, C. R. A cad. Sci. 
Paris 226, 1120 (1948). M 9, 520 

Bass, L. , On t he stoch astic equation for the energy 
loss of fast electrons in m at ter , Proc. Indian Acad. 
Sci. A 5<1, 423 (956). M 18, 702 

B ass, J. , Sur les solutions aleatoires de certaines 
equ a tions aux derivees parti elles li ees a des 
problem es d 'hydrodyn amique, J. Math . Pures 
A ppl. 9, 33, 295 (954). M 16, 601 

B aticle, E., Sur un e loi de probabili te a priori p our 
l 'interpretation des r esultats de t irages dans une 
um e, C. R . A cad. Sci . Paris 228, 902 ( 949 ). 

M 10, 550 
+Baxter , G., On the distribu tion of the supremum 

iunctionallor processes with st a tionary independ
en t incr em en ts, Trans. Amer. Math . Soc. 85, 73 
(1947). M 18, 944 

B ellman , R ., On a generalization of classical prob
ability theory, 1. M arkoff ch ains, Proc. Nat. Acad. 
Sci. U.S.A. 39, 1075 (l 953) . M 15, 330 

Bendat, J. , A general thCor~T of lin ear prediction and 
filt ering, J. Soc. Indust. Appl. Math.!, 131 (1956). 

M 18, 342 
Bernst ein, S ., Correction d 'une dem onstration, C. R. 

(Doklady) A cad. Sci. URSS 25, 707 (1939). 
::-'11, 345 

Bernst ein , S. , Sur un problem e du schrm a des urnes 
a composit ion vari able, C. R. (Dolclady) Acad. Sci . 
URSS 28, 5 (1940). )1 2, 229 

Birkhoff, G. , D epend en t prob abili ties anel spaces 
(L ), Proc. N at . A cad. S ci . U S. A. 24:, 154 (l 938). 

Z 18, 264 
Birkhoff, G., Lattice theory (ArneI' . Math. Society 

N. Y. , 1940). M 1, 325 
Bjerke , Bj ., VV rthrsch einlichkei t aui Grund v on 

Stichprob en , Norsk M at . Tidsskr. 22, 64 (1940) . 
Z 23, 338 

Blackwell , D. , An analog of th e minimax theorem for 
vector p ayoffs, Pacific J. M ath. 6, 1 (1956). 

M 18, 450 
Blanc-Lapierre, A. , R em al'qu es sur l 'analyse h ar

monique des fonctions aieatoires, Re'IYUe S ci. 85, 
1027 (1947). M 10, 132 

Blanc-Lapi erre, A. , R emarqucs sur les pl'oprie tes 
energetiques des fonctions aleatoires, C. R . A cad. 
S ci. Paris 225, 982 (1947). M 9, 293 

tBlanc-Lapierre, A. , .An alyse ]1armonique des fon c· 
tions aleatoires et caractere stationnaire, C. R. 
A cad. Sci. Paris 225, 1119 (1947). M 9, 293 

Blanc Lapierre, A. , Sur quelques p]'oblem es poses 
par la determination des spectres de puissance ou 
d 'energie des grandem s aleatoires, C. R. Acad. 
Sci. Paris 225, 1264 (1947). Y[ 9, 293 

Blanc Lapi erre, A. , Considerations sur l'analyse 
h armoniqne des fon ctiQ]1s aleatoires, Colloq. Intern. 
Centre N at. de La R ech. Sci. 13, Paris (949). 
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M 11,257 
tBlan c-Lapierre, A. , Rem arques sur quelques pro

pl'ietes de fon ctions aleatoires st a tionnaires in
terven ant dans des problemes de chan gcment, de 
frequence, C. R. A cad. Sci. Paris 24:2, 2799 (1956). 

11 18, 76 
Bobl'Ov, A . A. , On determin ation of t he order of 

stochas tic gTo~th of sums of r andom qu antiti es, 
Ukrain. Mat . Zurnal 4:, 393 (1952). M 15, 238 

Bochner , S ., Finitely addi t ive set fun ctions and 
stochastic processes, Pl'oc. N at. Acad. Sci. U.S .A. 
32,259 (1946) . 111 8, 21 5 

Bochner , S., Stochastic pr ocesses, Ann. of .LVlath . 408, 
1014 (1947). 11 9, 193 

Bochner, S., Partical ordering in theory of stochastic 
processes, P roc. N at. Acad. Sci. U.s.A. 36, 439 
(1950). yr 12, 425 

Bochner , S., Stochasti c pr ocesses with finit e and 11on
fini te variance, Proc. N at. Acad. S ci. U.S.A. 39~ 
190 (1953) . M 140, 771 

Bochner , S. , Boundedness and st ation arity of time 
series , Proc. N at. A cad. Sci. U S.A. 400, 289 (1954) 

yr 15, 807 
Bochner , S., Limit theorems for hom.ogen eous s to

chastic processes, Proc. N at. Acad. Sci . U.S.A. 400~ 
699 (954). M 16, 379 



Boch ncr , S., Part ial ordering in the theory of 
m,lrti ngales, Ann. of }.,{ath. 62, ] 62 (1955). 

Iv[ 17, 167 
Bopp, F., Eintaches Beispi el au s del' s loclJ asLischen 

Quant enmcchanik, Z. Physik. 143, 233 (1955). 
M 18, 259 

Bopp, F., vViirfel-Brettspiele, dercn Steine sich 
ldiherun gswei sc quantenmechanisch bcwegen, Z. 
Naturforschung lOa, 783 (1955) . ' lV[ 18, 259 

Bopp, F ., Eine Art Phasemaum-Dn,rstcllung dcr 
QU11nt enmechanik, Z . Physik . 144, 13 (1956). 

M 18, 259 
Bopp , F., Quantenmech ,tnische und stochastische 

Prozessc, Z. NatU1:forschung lOa, 789 (1956). 
M 18, 259 

+Borchsenius, V. , (See N. Arley) Acta iVIath. 76, 261 
(1945 ). 

Borel, E ., Sur l 'emploi du theoreme de Bernoulli pour 
faciliter Ie calcul d'un e infini te de coefficients. 
Application au probleme de l'attenLe a un guichct, 
C. R . Acad. Sci . Paris 2H, 452 (1942 ). .l\'[ 4:, 248 

Breny, H. , A propos de la notion dc fon ction alea
toire, Ann. Soc. Sci . BruxeLles 70, 96 (l 956). 

M 18, 240 
Brunk, H . D. , On t he application of the individual 

ergodic theorem to discrete stochastic processes, 
Trans. Amer. ~Math. Soc. 78,482 (1955). 

M 16, 724 
Bruno, G. G., La legge sinusoid ale delle serie deri vate 

con somme mobili, Statistica, },iIilano 10, ;i51 (1950). 
M 12,426 

+ Cameron, R . H ., Transtormations of vYien er in
tegrals under translations, Ann. of l\1Iath. 45, 386 
(1944) . M 6, 5 

+Camcron, R. H ., Evaluation of various Wi encr 
integrals by use of ccrtain Sturm-Liouvill e differ
cn tial equations, Bull . Amer. }vIath . Soc. 51, 73 
(1945). M 6, ] 60 

+ Cameron , R . H., The behavior of measure and 
measurability under changc of scale in , iVicn er 
space, Bull. Amer. Math. Soc. 53, 130 (1947). 

M 8, 392 
Campagn e, C., The theorcm of Hattendorf and i ts 

general validity by the thcorcm of Can telli , 
V erzekerings-ATch. 24, 121 (1943 ). M 8, 390 

Can telli , F . P. , Sulle probabili ta di Karup, Atti 
Accad. Naz. Dincei . Rend. Ct. Sci. Pis. Mat. 6, 
397 (1949) . M 11,444 

+Castagnetto , L., (See F. Cernuschi) Ann. Math. 
Statist. 18, ] 22 (1947). 

Ce ntsov, N., La convergence faible des processus 
stochastiques a trajectoires sans discontinuites de 
seco nd e espece et l 'approche di te "heuristique" 
all tests du type de Kolmogorov-Smirnov, Tear. 
V eroyatnost, I Primenen. 1, 155 (1956). M 18, 831 

+ Cernllschi , F ., Probability scllemes with contagion 
in space and t ime, Ann. ll!lath. Statist. 18, 122 
(1947 ). M 8,472 

Chung, K . L. , On the renewfd theorem in higher 
dimensions, Slcand, Aktual'ietidskr. 35, 188 (1953). 

M 14,994 
Chung, K. L. , On a stochastic approximation method , 

Ann. l\1Jath. Statist. 25, 463 (1954). M 16, 272 
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Consael, R. , Sur quelques points de la theorie des 
processus-stochastiques, Acad. Roy. Belgique. Bull . 
Ct. Sci. 36, 870 (1950). M 12, 723 

Cox, D. R ., A use of complex probabilities in t he 
theory of stochastic processes, Pl'oc. Cambridge 
Philos. Soc. 51, 313 (19.55). M 16, 938 

Cox, D . R., The analysis of non-1Iarkovian stochas
tic processes by the in clusion of supplementary 
variables, Proc. Cambridge Philos. Soc. 51, 433 
(1955). M 16, 1]29 

Cramer, H., On the theory of stochastic proc
esses, C. R. Congo },i[ath. Scand. (J. G. Forlag, 
Copenhagen , 1947) . 11 8, 390 

Cramer, H., Problems in probabili ty t heory, Ann. 
Math. Statist. 18, 165 (1947 ). NI 8, 591 

Cr amer , H ., A contribu tion Lo the theory of sl,o
('hastic processes, Proc. Symp. A1.ath. and Prob. , 
329, (U. Calif . Press, L.A. 1951 ). M 13, 475 

Darmois, G., An fLl.\~se generale des li aiso ns stoc has
tiques. E tude particuliere de l 'analyse factori
dIe linefl irc, R ev . I nst. i nternat. Statistique 21, 2 
(1953 ). M 15, 808 

+DedebanL, G. , Sur les equations aux clerivees 
pal"ticlles que verifient les fon ct ions de dist ribu
Lion d'un c hamp aleatoire, C. R. Acad. Sci . Paris 
210,243 (1940). M1, 246 

+D edcbant, G. , 11ecanique aleatoire. 1. T~e calcul 
aleatoire, P01"tugaliae Phys. 1, 95 (1944). M 7, 315 

+D cdcbant, G., (See J. Bass) C. R. Acad. Sci . Paris 
221, 168 (1945 ). 

D eclebant, G., Sur Ic calcul fLleatoire, Anais Pac. Ci. 
Porto 32, 5 (J 947 ). M 10, 386 

D erman, C., An application of Chung's lemma to t hc 
Kicter-W'olfowitz stochastic approxim ation proce
dure, Ann. l\11ath. Statist. 27, 532 (1956 ). 

M 17, 1218 
+ Dmitriev, N. , On the characteristic numbcrs of a 

stochast ic lUittrix, C. H. Acad. Sci. URSS 49, 159 
(1945 ) . M 7, 407 

+Dmitriev, N ., On characteristic roots of stochastic 
matri ces, Bull. Acad. Sci. URSS. S et. }.,{ath. 10, 
] 67 (1946). M 8, 129 

D oeblin , W ., Sur l 'equation de Smoluchowsky, 
Pmkt, Akad. Athenon 12, 116 (1937). Z 18, 33 

+Doeblin , W., Sur deux notes de MM. Kryloff el; 
Bogoliouboff, C. R. Acad. Sci., Pans 204, 1699 
(1937). Z 17, 316 

Doeblin , W ., Sur deux problemes de M. Kolmogoroff 
concern ant les chaines denombrables , Hull . Soc. 
Math. France 66,210 (1 938) . Z 20, 146 

Doeblin, W ., Sur l'equation de Kolmogoroff, C. R. 
Acad. Sci. , Paris 207, 705 (1938). Z 20, 147 

Doeblin , 'iV. , Sur les somm es d'un grand nombre de 
variables aleatoires independantes, Bull. Sci. 
Math. , 63, 23 (1939). Z 21, 146 

Doeblin , ' V., Sur cer tains mouvements ale~ttoiTcs, 
C. R . Acad. Sci., Paris 208, 249 (1939). 

Z 20, 381 
Doeblin , VV. , Surl 'equation matriciell e A t+8= [A (I) A (8) ] 

et ses fLp plications au calcul des probabilites, 
Bull. Sci . },ilath. 64, 35 (1940). M 1, 343 



+Donsker, M. D. , (See G. Baxter) Trans. Amer. 
1\IJath. Soc. 85, 73 (1957). 

Doob , J. I ... . , Stochastic processes depending on a 
continuous parameter, Trans . Amer. Math. Soc. 
42, 107 (193 7). Z 17, 27 

Doob , J . L. , Stochastic processes with an integral
valued parameter, Trans. Amer. 1\IJath. Soc. 4:4:, 
87 (1938). Z 19, 127 

Doob , J. L. , The law of large numbers for con tinuous 
stochastic processes, Duke Math. J . 6, 290 (1940). 

M 1, 344 
+Doob, J . L. , On two formulations of the theorv of 

stochastic processes depending upon a continuous 
parameter, Ann. of Math. 4:1, 737 (1940). 

M 2, 108 
Doob , J . L ., R egularity properties of certain families 

of chance variables, Trans. Amer. Math . Soc. 47, 
455 (1940). M 1, 343 

Doob , J. L. , Wh at is a stochastic process? Amer. 
Math . lVlonthly 4:9, 648 (1942). M 4:, 103 

Doob, J. L., Probability in fun ction spa.ce, Bull. 
Amer. l\([ath. Soc. 53, 15 (1947) . M 8, 472 

Doob , J. L. , The measure-theoretic setting of proba
bility theory, Ann. Soc. Polan. k[ath. 25, 199 
(1 952 ). M 15, 447 

Doob, J. L ., Stochastic processes (John Wiley, 
. N.Y., ] 953 ). M 15, 445 
Doob , J. L ., Presen t state and future prospects of 

stochastic process theory, P roc . Congo 1\IJath. 
111, 348 (Noordhoff, Groningell , 1956). ' 

M 18, 943 
Doss, S., Sur la moyenn e d'ul1 elemen t aleatoire 

abstl'ait, C. R. Acad. Sci. Paris 226, 1418 (1948). 
?vi 9, 520 

Doss, S., Sur la moyenlle d'un element aleatoire clans 
un espace ci istancie, Bull. Sci. Math. 73,48 (1949). 

M 11, 190 
Doubrowsky, V., Sur en probh3me limite de la theorie 

des probabili ties, Bull . Acad. Sci. URSS. Ser. 
Math. 4:, 411 (1940) . M 3, 3 

Dubrovski , W., E ine Verallgemeinenmg del' Theorie 
del' rein u])stetigen stochastischen Prozesse von 
W. F eller, C. R. Acad. Sci. URSS, 19, 439 (1938) . 

Z 19,73 
Du gue, D ., D eux notions utiles en statistique 

mathematique: les ensembles aleatoires bornes 
"en loi" et 1ft continui te fOl't ement uniforme en 
probabilite, Coll . If Analyse Statist. , Hrux., p. 133 
(G. Thone, Liege 1955). M 17, 635 

Du gue, D. , Sur Ie second theoreme limi te du calcul 
des probftbilites, C. R. Acad. Sci. Paris, 24:2 , 
444 (1956). M 17, 635 

Dumas, M., Interpretation de resultats de tirages 
exhftl;stifs , C. R . Acad. Sci. Paris, 228, 904 . 

Yl 10, 550 
+Dumontet, P. , (See A. Blanc-Lapierre) C. R. Acad. 

Sci . Paris 242, 2799 (1956 ). 
+Dunford, N., Linear operations amon g summable 

functions, Proc. Nat. Acad. Sci. U. S. A. 25, 544 
(1939). M 1, 57 

+Dunford, N., Linear operations on summable func
tions, Trans . Amer. lvfath . Soc. 4:7, 323 (1940) . 

M 1, 338 
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Dvoretzky, A. , On stochastic approximation, Proc. 
Sympo. Stati Prob. , 1, 39 (Univ. Calif. Press, 
Berk~ley, 1956). M 18, 946 

+D~TnklIl , E., (See N. Dmitriev), C. R. Acad. Sci. 
URSS 4:9, 159 (1945) . 

+Dynkin, E. , (See N. Dmitriev), Bull. Acad. Sci. 
URSS. Ser . Math . 10. 167 (1946) . 

+Edwards, D . A. , Stochastic differential equations 
Proc. Cambridge Philos. Soc . 51, 663 (1 955). ' 

M 17, 276 

Fage, 11. K. , On symmetrizable matrices, Uspehi 
Matem. Nauk 6, 153 (1951 ). NI 13 200 

Fan, K ., Les fonctions asymptotiquement pre~que
periodiques d'une variable entiere et leur applica
tion a l'etude de l 'iteration des tran sformations 
continues, Math. Z. 4:8, 685 (1943). M 5 99 

Fan , K ., :Une defini tion descriptive de l 'integ~'al e 
stochastlque , C. R . Acad. Sci. Paris, 218, 953 
( 1944 ) . 'YI 7, 313 

Feller, W. , On the time distribution of so-called 
.l'f1l1dom even ts, Phys. R ev. 57, 906 (1940). M 1, 344 . 

FISZ, M., The r~aliz at i o])s of some purely discontin- I 

uous stochastIC processes, Bull. Acad. Polon. Sci. 
CI. 111, 4 (1956). M 17 1097 

Fisz, 1~. , Rea1izfttions of some stochastic pro~esses, 
Studw Math . 15, 359 (1956). M 18 519 

Fomin , S ., Finite invftriall t measures in the flows, 
Ree. },;[ath. 12, 99 (1943 ). M 5, 101 

Fomm , S. V., On measures invarian t under cer tain 
groups of tl'f1 ll sformat ions, I zvelSti1ja Akad. Nauk 
SSSR . Ser. M~at . 14:, 261 (1950).' 1112, 33 

FOl'tet, R , Sur des probabili tes en chaines, C. R. 
Acad. Sci. , Paris 204: , 315 (1937). Z 15, 406 

+Fortct, R , (See W. Doeblin ), C. R . Acad. Sci., 
Paris 204, 1699 (1937). Z 17 316 

Fortet, R, Sm une sui te egftlelllcil t repal'tic, Studia 
~Math. 9, 54 (1940). M 3 169 

FOl't~t, R, Sm la notion de fonctiOll ,)'leatoire, Revue 
SC~ . 79, 135 (1941). M 7, 19 

FOl' te.t, R ., .Sm. la resol u tion des equations para
bohques Imeall'cs, C. R. Acad. Sci., Paris 213, 
553 (1941 ). M 5, 123 

+Fort~t, R , (See Blanc-Lapierre), C. R . Acad. Sci. 
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(Supe rsedes C495). 



Specific heats and enthalpies of techn ical solids at low t em
peratures. A compilation from the literature, R . J. Cor
ru cc ini and J. J . Gniewek. NBS Mono. 21 (1960) 20 cents. 

Standardization activities in the United States. A descriptive 
directory, S. F. Booth . NBS Misc. Publ. 230 (1960) 
(Supersedes M169) $1.75. 

Hydraulic Research in the U nited States, 1960, H. K. Middl e
ton. NBS Misc. Pub!. 231 (1960) $1.00. 

House hold weights and measures. NBS Misc. Publ. 234 
(1960) (Supersedes M39) 5 cents. 

Screw-thread standards for federal serv ices, 1957. Amends 
in part H28 (1944) (and in parts its 1950 Supplement). 
NBS Handb. H28 (1957)-Part III (1960) 60 cents. 

Protection against radiations from sealed gamma sources. 
NBS Handb. 73 (1960) (Supersedes H54) 30 cents. 

Quarterly radio noise data- Jun e, July, August 1959, VV. Q. 
Crichlow, R. D. Disney, and M. A. J enkins. NBS TN18- 3 
(PB151377- 3) (1960) $1.00. 

Investigation of bearing creep of two forged aluminum all oys, 
L. Mordfin, N. Halsey, P. J. Granum. NBS TN55 
(PB161556) (1960) $1.00. 

A survey and bibliography of recent research in the propaga
tion of VLF radio waves, J. R. Wait. NBS TN58 
(PB161559) (1960) 75 cents. 

Amplitude and phase of the low- and very low-radiofrequency 
ground wave, J. R . Johler, L. C. 'Walters, and C. N. Lilley. 
NBS TN60 (PB161561 ) (1960) 75 cents. 

Rapid determination of the order of chemical reactions from 
time-ratio tables, J. H. Flynn. NBS TN62 (PB161563) 
(1960) 75 cents. 

Single scattered neutrons from an isotropi c point source, 
E. R. Mosburg, Jr., and W. M. Murphey. NBS TN63 
(PB161564) (1960) 50 cents. 

Radio refractometry, J. W. Herbstreit. NBS TN66 
(PB 161567) (J 960) 50 cents. 

Transistorized building blocks for data instrum entation, J . A. 
Cunningham and R. L. Hill. NBS TN68 (PBI61569) 
(1960) $2.00. 

Low- a nd very low-rad iofrequency model ionosphere reflec
tion coefficients, J. R. Joyler, L. C. Walters, J . D. Harper, 
Jr. NBS TN69 (PBI61570) (1960) $2 .00 . 

Calibration of fi ve gamma-emitting nuclides for emiss ion rate, 
J . M. R . Hutchinson. NBS TN71 (PB161572) (1960) 75 
cents. 

Table of m agnitude of reflection coefficient versus return loss 

(L R= 20 10giO I ~ I ) R. W. Beatt y and W. J . An so n. NBS 

TN72 (PBI61573) (1960) $1.25. 
VHF a nd UHF power generators for RF instrumentation , 

A. H . Morgan and P . A. Hudson. NBS TN77 (PB161578) 
(1960) 75 cents. 

Clay mineral contr nt of t.wo dom estic kaolins, VV. C. Ormsby 
a nd J. M. Shartsis, J. Am. Ceram. Soc. (3, No.6, 335 
(Jun e 1960) . 

Some canons of so und experimentat ion, C. Eisenhart, Bu ll. 
Inst. Intern. Stat. XXXVII, No.3, 339 (1960). 

Thermodynamic properties of h elium at low tcmpcratures 
an d high pressures, D. B. Mann and R. B. Stewart, Trans. 
Am. Soc. Mech. Engrs. J. H eat Transfer 81, No.4, 324 
(Nov. 1959) . 

In te rpolation of platinum resis tftnce thermometers, 20° to 
273.15 OK, R. J. Corr uccini , Rev . Sci. Instr. 31, No.6, 
637 (June 1960) . 

Radiation from a slot on a large corrugat.ed cylinder, J. R. 
'''a it and A. M. Co nda. E lectromagnetic vVave Propaga
tio n, Proc. Intern . Conf. Propagation of Radi o Waves, 
Liege, Belgium , 1958, p. 103 (Academic Press, Inc., New 
York, N.Y., 1960). 

Low-temperat ure t ra nsport properties of commercial metal s 
a nd alloys. IV. Reactor grade Be, Mo, and VV, R. L. 
Powell , J . L. Harding, and E. F. Gibson, J. Appl. Ph ys . 31, 
No . 7. 1221 (July 1960) . 

A rating scale method for evaluating research positions , 
H. A. McK ean, J . Ma ndel, and M. N. Steel, Personnel 
Admin . 23, No.4, 29 (july-Au g. 1960). 

Post office mechani zation, B. M. Levin, M . C. Stark , and P . C. 
Tosini, Proc. Information Processing a nd Retri eval, Am. 
Inst. Elec. Engrs. General M eeting, June 19- 24, 1960, 

Atlantic City, New J ersey, Am. Inst. Elec. Engrs. Paper 
CP60- 937 (1960). 

Se nsitive thermal conductivi ty gas a nal yzer, J . R. Purcell 
and R. N. Keeler, Rev . Sci. Instr. 31, No. 3, 304 ( Mar. 1960) . 

A study of two water resistan ce testers for shoe upper leather, 
R. L. Hebert, J . Am. Leat her Chemis ts Assoc. LV, No.7, 
388 (July 1960) . 

Transfer of liq uid hydroge n t hrough uninsulated lines, 
R. J . Richards, W. G. Steward, and R. B . Jacobs, Proc. 
1959 Cryogen ic Engr. Conf. , Vol. 5, Adva nces in Cryogenic 
Engineering, p. 103 (Plenum Press, New York, N .Y., 
1960). 

Bounds on the dissipation of energy in steady flow of a viscous 
incompressible fluid around a bod:v rotatin g within a finite 
region, E. A. Kearsley , Arch. Rational Mech. and Analysis 
5, No.4. 347 (1960) 

Low and nledium frequency radio propagation , K. A. Norton, 
Electromagnetic W"ave Propagation, Proc. Intern, ConL 
Propagation of Radio 'Vaves, Liege. Belgium, 1958, p . 375 
(Academi c Press, Inc. , New York , N.Y. , 1960) . 

Cavity resonator dielectric m eas urements of rod sampl es, 
H. E. Bussey, ConL E lectrical Insulation (Annual Report 
of 1959), Natl. Acad. Sci. , Natl. Research Counci l Pub. 756, 
15 (1960). 

Analysis of fractionall y replicated 2m3 n designs, R. C. Bose 
and W. S. Connor, Bull. lnst. Intern. Stat. XXXVII, No.3, 
141 (1960). 

Halobenzenes as sensitizers for the radiation-induced poly
merization of styrene, D. W . Brown and L. A. Wall, J. 
Polymer Sci. H, 325 (June 1960) . 

Some a spect s of fluorine flame spectroscopy, D. E . Mann. 
Proc. Propellant Thermodynamics and Handling Conf. 
Special Rept. 12 (Ohio State University, Columbus, Ohio, 
June 1960) . 

Optical constants of aluminum, H . Mendlowitz. Proc. Phys. 
Soc. (London, England) LXXV, 664-670 (1960). 

Current t hermodynamic resea rch on light-element compounds 
at the National Bureau of Standards, T. B. D ouglas. 
Proc. Propellant Thermodynamics and Handling Conf. 
Special Rept. 12 (Ohio State University, Columbus, Ohio, 
June 1960) . 

Free radicals in gamma-irradiated polystyrenes, R . E. Florin, 
L. A. Wall, and D . W. Brown, Trans. Faraday Soc. 56, 
No. 453, 1304 (Sept. 1960). 

Sealed-off H gl98 atomic-beam ligh t source, R. L. Barger and 
K. G. K essler . J. Opt. Soc. Am. 50, No.7, 651 (July 1960). 

96 

Temperature dependence of Young's modulus of vitreous 
germania and silica, S. Spinner and G. W. Cleek. J. Appl. 
Phys. 31, No.8, 1407 (1960). 

Atomic clocks for space experiments, P. L. Bender, Astro
nautics p. 69 (July 1960). 

Photolys is of ammonia in a solid matrix at low temperatures, 
O. Schnepp and K . Dressler. J. Chem. Phys. 32, No.6, 
1682 (June 1960). 

Photochemical rates in t he equatorial F, region from t he 
1958 eclipse, T . E. Van Zandt, R. B. Norton , and G. H. 
Stonehocker , J . Geophys. R esearch 65, No . 7, 2003 (July 
1960) . 

Influence of source distances on the impedan ce characteristics 
of ELF radio waves, J. R. Wait, Proc. IRE 48, No. 7, 
1338 (Jul y 1960) . 

ElectroJess plated contacts to silicon carb ide, R. L. Raybold . 
Rev. Sci. Instr. 31, No.7 , 781 (July 1960). 

Isotope effect in the hydrogen atom-formaldehyde reaction, 
J. R. M cNesby, M. D . Scheer, and R. Klein , J. Chem . 
Phys. 32, No.6, 1814 (June 1960). 

The nature of the inorganic phase in calcified tissues, A. S . 
Posner. Calcification in Biological Systems, p. 373 (Am er
ican Assoc. Advancement of Sci., Washingto n, D .C. , 1960). 

Effect of water-reducing admixtures and set-retard in g ad
mixtures on properties of concrete, Introduction and 
Summary, B. E . Foster. Am. Soc. Testing Materials 
Spec. T ech. Publ. 266, Introduction 1 & 2 and Summary 
240 (June 1960). 

Absorpt ion spectra of solid methane, ammonia, a nd ice in 
t he vacuum ul traviolet, 1(. Dressler a nd O. Schnepp, 
J . Chem . Ph ~'s. 33, No.1 , 270 (Jul y 1960). 

The extent of H II regi ons, S . R. Pottasch, Astrophys. J . 
132, No.1 , 269 (Jul~' 1960). 



Nickel oxidc thin fi lm resis tors for low pressure shock wave 
detection, K. E. McCu llon. Rev. Sci. Instr. 31, No.7, 
780 (July 1960) . 

Casimir coefficie nts and minimum entropy product.ion, 
R. E. Nettleton, J . Ch em. Phys. 33, No.1, 237 (July 1960) . 

Variations of surface tension calculated with improvcd 
app roximation for activity coefficient, L. C. Shepley and 
A. B. Bestul. J. Am. Ceram. Soc. 43, No.7, 386 (July 
1960). 

Cou nci l adopts F. D. I. specification for all oy for dental 
amalgam, Co un cil on Dental Research, J . Am. D ental 
Assoc. 60, No.6, 773 (June 1960). 

The foundations of mechanics and t hermodynami cs, E. A. 
Kearsley and M. S. Green, Phys. Today 13, No.7, 22 
July 1960) . 

Optical m ethods for negative ion st udies, S. J. Smith and 
L. M. Branscomb, R ev. Sci. Instr . 31, No. 7, 733 (July 
1960). 

0 n t he theor y of the slow-tail portion of atmospheric wave
forms, J . R. Wai t , J. Geophys. Research 65, No. 7, 1939 
(July 1960). 

Statist. ical aspects of the cement testing program, VV. J. 
Y ouden. Am. Soc. Testing Materials Proc. 59, 1120 (1959) . 

Optical t ra nsmissiv ity a nd characteristic cncrgy losses, l-I . 
Mendlowitz, J . Opt. Soc. Am. 50, No.7 739 (July 1960) . 

Pyrolysis of polyolefins, L. A. 'Nail and S. Straus, J. PolYIl1er 
Sci. 44, 313 (June 1960) . 

A barium fluor ide film hygromct.er element, F . E . Jones, and 
A. Wexl er, J. Geophys. Re eareh 65, No. 7, 2087 (July 
1960) . 

Low-energy photoprod uction of Il eutral mesons from complex 
nuclei, R. A. Schrack, S. P enn er, and J . E. Leiss, II N 1I0VO 

Cimento 16, Serie X , 759 (Mar. 1960) . 
Adsorption spectra of soli d xenon , kryptonband argon in th e 

vacuum ult raviolet, O. Schnepp and Ie ressler, J. Chom. 
Phys. 33, No. 1, 49 (Ju ly 1960). 

Rad iation patterns of fini t e-size corner-reflector antennas, 
A. C. Wilson, H. V. Cottony, IRE Trans. Ant. Prop . 
AP- 8, No.2, 144 (Mar. 1960). 

Struct ure of sulfurous estt'rR, 1-1. Finegold, Proc. Chem. Soc. 
(London) 283 (Aug. 1960). 

VLF attenuation for east-wes t and west-east daytime 
propagation usin g IItmospherics, vV. L. Taylor, J. Geoph ys. 
Research 65, No.7, 1933 (July 1960) . 

The usc of geostationary satelli tes for t he stud.v of ionosphori c 
electron content a nd ionospheri c radio-wav e propagat ion , 
O. K Garriott and C. G. LitL\e, J. Geoph .vs. Research. 
65, No. 7, 2025 (July 1960) . 

Our measurement s:vstem and na tional Heeds, A. V. Ast in, 
Sperryscope 15, o. G, 16 (1960). 

Standards of heat capacity and thermal conduct.ivity, D. C. 
Ginnings, Book, Thermoelectricit.v (Includ in g Proc. Conf. 
Thermoelectricity, Sponsored by t he Naval llesearch Lab., 
September 1958), p . 320 (1960). 

N eu tron- i nsensit ivc proportional counter fo r gamma-ra~' 
do imet,ry, R. S. Caswell, Rev . Sci. Instr. 31, No.8, 869 
(Aug. 1960). 

A s tudy of 2-Mc/s ionospheric absorp tion measurements at 
high a lt it lldes, K . Davies, J. Geophys. Research 65, 2285 
(Aug. 1960). 

Carrier-frequency depe nden ce of the basic transmission loss 
in t ropospheri c forward sca tter propagation, K . A. Nor ton, 
J. Geop hys . R esea rch 65, 2029 (Jul.v 1960). 

The ionization constants of 2-chloro-4-n it rophenol and 
2-nitro-4-ch loropbenol, V. E. BOII'er and R . A. Robinson, 
J . Phys. Chem. 6<l, 1078 (1960) . 

C losed circu i t liq uid hyd rogen refri geration system, D. B. 
Chelton, J . 'VV. Dean, and B. Vi{. Birmingham, Rev. Sci . 
I nst r. 31, 712 (July 1960) . 
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A quantitative fo rmulation of Sylve ter's law of in er tia, A. M . 
Ostrowski, Natl. Acad. Sci. Proc. 45, No.5, 740 (May 1959) . 

Infrared transmission of clouds, D. M. Gates a nd C. C. Shaw, 
J . Opt. Soc. Am. 50, 876 (Sept. 1960). 

Comparative fixation of calciu m a nd st rontium by sy nthet ic 
hydroxyapatite, R. C. Lik ins, H. G. McCann , A. S. Posner, 
and D . B . Scott, J . Biolog. Chem . 235, No.7, 2152 (Jul y 
1960). 

A comparison of atom ic beam frequency standards, R . E. 
Beehler, R. C. Mockler , a nd C. S. Snider, Nature Letter 
187, 681 (Aug . 1960) . 

VI. Microscopic and macroscopi c energ.v loss dist ributions. 
1. Theoretical reviews: A summary, U. Fano, Natl. AcarI. 
Sci., Natl. R esearch Council Pub!. 752, Repo rt 29, p. 24 
(Aug.1960) . 

The mechanical p roperties of cera mics a nd t he ir measu rement 
at elevated temperatures, S. J . Schneider , Book, Thermo
electricity, Chapter 21,342 (1960) . 

A rating metbod for refrigerated t ra iler bod ies hauli ng perish
able foods, C. W. Phillips, W. F. Goddard, Jr., and P. R. 
Achenbach, ASHRAE J. 2, No.5, 45 (May 1960) . 

R eply to, On t he structure of t rimethylam in e-trimethylboron, 
D . R . Lide, Jr ., J . Chem. Phys. 32, No.5, 1570 (May 1960). 

Dimensional changes occurrin g in dentures during processing, 
.T . B. ' VoeHel, G. C. P a iIenbarger, and "V. T . Sweeney, 
J . Am. D ental Assoc. 61, No.4, 43 1 (Oct. 1960) . 

Teeth, artifi cia l, G. C. P a iIenbarger a nd G. B . Denton, 
Enc.vclopaed ia Britanni ca 21, 878 (Jan. 1960). 

A method of improving isolation in multi-cha nn el waveguide 
systems, G. F . Engen, IRE Trans. Microwave Theory and 
Tech. Letter MTT-8, 460 (Jul y 1960) . 

Influ ence of ea r t h cur vatu re and th e terrest rial magnet ic 
fi eld on VLF propagation, J. R. Wait a nd K. Sp ies, J . 
Geophys. Research 65, 2325 (Aug. 1960). 

Charge t ra nsfcr a nd electron production in H - + H collis ions, 
D. G. Hummer, R. F. Stebb in gs, W . L. Fite a nd L . M. 
Branscomb, Phys. Rev. 2, 668 (July 1960) . 

The cha racteristic energy losses of elcctrons in carbon, L. B. 
J~ede r a nd J . A. Suddet h, J . App l. Phys. 8,1422 (Aug. 1960). 

Note histo riqu e s ur Ie p rem ieres ann ees de 111 m icroscop ie 
electron ique, L . Marton, Extrait Bull. Acad. Roy . Belg. 
(Classe de Sciences) 5, 119 (Mar. 1959). 

An optical stud y of t he bo u ndary layer tran sit ion p rocesses in a 
supersonic a ir system, W. Spangenberg and \V. R. Rowland, 
Phys. of Dlu ids 3, No.5, 667 (Sept.- Oct. 1960) . 

Thermodynamic st ru cture of t he outer sola r atmosphere. 
VI. EiIect of departu res f rom the Saha equat ion on in ferred 
properties of loll' chromosphere, S. R . Pottasch a nd R. 
Thomas, Astroph.vs. J . 132, 195 (July 1960). 

Polymer decomposition: T hermodynam ics, mech anisms, a nd 
energet ics, L . A. Wall , Soc. Plastic engrs. Pt. I, 810- 814 
(Aug. 1960) ; Pt. II, 1031 (Sept. 1960) . 

The role of surface tens ion in determin ing certain clay-water 
proper t ies, W. C. Ormsby, Bull. Am. Cerami c Soc. 39, No. 
8, 408 (Aug. 1960). 

* Publications fo r which a price 2S indicated (except f or 
Technical Notes) are available only f rom the Superintendent 
of Documents, U. S. Go vernment P r-inting O.ffice,Washington 
25, D .C. (foreign postage, one-fow·th additional) . T echnical 
N otes m'e available only from the Office of Technical S e1"vices , 
U.S. Department of Commerce, Wash-ington 25, D.C. (O/'del' 
by PB number. ) Repr-ints from Otttside jom nals and the N RS 
J ournal of R esearch may often be obtain ed directly from the 
mdhors. 
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