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U . S. ~3OARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration

A a A d  A , a P p p p R , r

L ~ 5 6 B, b C c C c
B B B a V , V T T T m ‘i’ , t

r r  r a G , g  Y y  y y U , .

0~~~ V , :
E e 5 S Y~~, ye; E , ~~ ~ x x x Kt ~ , ~ h

)
~ ~c Zli , ~Ii [4 i~ Li a~ T~~, t~

3~~ 3 ,  Z ,~~~ H ’-~ Ch , L~[.

H v H u I, I W w LU w ~h , :[~
H R a , y L4 ~ LU ~ : t ich , si.~ h

R H  X x  K , k b ~
-~I J 1  h A  L , 1 N b  Y , y
i M M ~i, m b b b ~
H H H H i l , n 3 

~ 3 a E , e
D o  0 0  0, 0 kJ~ o Yu , y u

fl n 17 P, p  H a

*~~~~ initially , aft er vowels , and after ~~. ~~ elsewhere .
When written as ë in Russian , transliterate as ye or ë.

RU~~3IAN AND ~NJLISH TRIGONOMETRIC FUNCTIONS

Russ ian English Russian English Russian English

sin sin sh sinh arc sh sinh~~
cos cos ch cosh arc ch cosh 1tan th tanh arc th tanh 1
ct g cot cth coth arc cth coth

1sec sec sch sech arc sch sech
cosec csc csch csch arc csch csch

Russian English

rot curl
lg log
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Th’ THE TH E OR EM OF ‘1. V.
WITH RESPECT TO A C O M P A R I S O N  OP

TWO S[\rV
~PT TNOS

I.D. Kvlt-

(P r e s e n t  ed by f~c~~demic  Ian  A .  N .  K o)  m o c e r ev  on I .~~ J anua i ’v  lQ~~O

f n  werk  [1] H . Sm~ Pfl~~ V st U d i  ed t h e  fo i l  o w l n c  mr n r ~ n n t

n r ’o h l e m  of s t a t  ~st  I c s :  t he re  are t w o  se r ies  of’ i ’esu l i  s of m dc—

nendent ehs~~r v a t i o n s  on t h e  random auantitles and ~~ 

and

Yi’ y,, . •, y~.

It  is  asked  under  wha t  c o n d i ti o n s  is I t  p o s s i b l e  t o  c o n s i d e r  t h a t

the distribu t ion functions P1(x)~~Pg1<x) and fl~(x)=P{~1<x )

are equal , and when is the divergence of the e xp e r I m e n t ~~ d a t a  50

cons derab  le tha t -  the  hy r o t h es  Is P,(x) P,(x) shoul  (1 be i’e ,~ o ct  ~~1

In t h e  r r c s e n t  memorandum we show t h a t  the  ~ e nor a l  17a t  Ion  of

t h e  t heo rems  of A . N .  Kelmogoorov and N . y .  - -n i m oy , ob t :~1ned b y

G . M . M a n i v a  L]  for  one sa mn l l nr , is t r a ns f e r red  w~~t h o u t  dt f t ’l—

c u l l  y to t h e  nro h lem of  N .  V.  Sm.irnov a b o u t  I we s a r n n l i n~~s .

Let us e x a m i n e  t h e  emp ir l  c a l  d i s t  i ’ihu t  i on  f u ne t  Ions

1
k1(~ )

S~ (x)~.— ~—- ,

& I

where k3 (x) is the num b:’i’ 01’ observed values of les s t h a n  x
anc+

T~ (x) —’r 
h, (~ !

I
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w h e r e  k,(x) is the  number of ob se rved  va lues  of 
~2 l e s s  t h an  x .

At t he d i s c o nt  i n u l  t v n o in t s  we s i n e h l em e n t  t h e  em n i m i c a l

di st r i  bu t  I on f u n c t  I ens w i t h  t he vert  t cal  segmen t

In I he i n d ic at e d  w o r k  N .  V .  :~m t  rnov nr o v e d  t h a t  i f  F1(x)~~F,(x).

fun c ~t Ion F1(x) is c e nt  I nu eu s  and in cr e a se s  e v e ry wh e r e , -~~~
. const.

t hen  when

Inn -N = — -~In .
~ n

P’( D (m . ii) 
~~ ~~~~~~~ ~~~~~~~~~~~ 1)~e 2~’z , (I)

~-:hero

D(m , n) sti r, Sm (x) — T,,(x) I

Let us assum€ t hat and 
~2 

are arbitrary numbers ,

o< e~<e~< 1 . Let us a s sume  t l ia t  F1( x)~~ F (x) (x) and dot e 1’rn ~~ne

cz and ~ by means of e ou a i i t ie s

F(~ ) = O L ’ F( f ~) = 0 2.

Let us denote f u r t he r

mm tS~ (x) = ~~ 7’,, (x) = 0~J, 
~~~~~, 

= max [S5, (x) = 0~; 7’, (x) ~~~

Then when m ~~~I , fl ‘~~~ In v i rt  ue of t he t h e o r em  of 1 ¶ v e n k o

t h e re  should be

~~~‘ 
pm,, :

l et  us introduce the notations

D4 ,, (0i, 02) = SUp (Sm (x) —- T~ (x)},
(Sn,, ‘~ mR)

~~~ (0 k, 02) = SUP I Sm (x)  — Ti, (x) I
(~ m., em.,)

The o b t a i n e d  results can be formulated In t h e  form of t h e

r o l i o w i ng  t w o  theo rems .
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Theorem 1. If when n -.- oo ~~~~~~~~~~~~~ ~~~
e&”) =O1+o(~L). 0<01<0 1<1 then

Os’”) ~~~ ~—_—~~D~(01, 0,; z)

where

~l+(0 0,; z) = ---~r =rz ~~ 5 e s Q ( z ~ ‘a) dz1dz, —

— - - - - ~ e ”~~ ’~ 
Z.) dzi dz~~,2— I — / ? ’  .1 .1 -

C 
~~~o,)’ 

Ii=

— ~~~~ - b’ — ~~T~~~Q T 01
~. R =— E o t —  0,) ‘ 

—. 

1 O,(i — 0,) ‘ 
~ 0~(I — 0,)’

~~~~~~~ 
: )=

~~(z 1, z.) = ç~~~~ [z~ — 2Rz iz 2 + z ~1.

Henc e , in particular ,

P~~D~I ( O, 1) < j —~~} N--- - - - . 1_ e~~
t’.

We see thus that the theorem of N.V . Smirnov about the one—

—sided deviations of the emnirical function from the theoretical
is carried over to the case of the maximum of one—sided deviat~ ons

of two enmlrical functions.

Theorem 2. In the suppositions of theorem 1

P {Dm1a (0~”>, 0~
’>) -~~~ -~~~——-~

.‘1)(0~, 0,; z).
where

3
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(D (O k , 0,; 
~~ 

= 
2i~ 

e—’I’Q(” “~dz1d; —

— 

~~ 
!_ .,~~ ~~ i— 1)*_ I e_-~k~I’ ~‘— ‘/, cJ~r,, 7.) dz1d~

a k = Z —2 k g 1 bYe, (1 — 0~) k — 
j / 

~~~~~~~~Henc e when 0~=o, 0,=~ we get (1).

Similar to the theorems of G .~~. Man iy a , the results discussed
make it nossible to use that Interval of’ the observed values in
w h i c h  the results of the observations are more reliable .

In the work we used the method of Laplace transforms apolied
by W . Feller 113] for proofs of the theorems of A~ N. Ko lmogorov
and N.y. Smirnov .

In conclusion I wish to express my deep thanks to Prof. B.V.
Gnedenko for the statement of the problem and his guidance in the
solving of I t .

L ’ vov State UnIversIty im. I. Franko Submitted 12 January 1q50
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