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Absrracz. Let t yLh" denote the seque~ee of the k-th r m r d  
statistics correr;ponlding to the sequence {X,) nf  Lid, randam variables, 
Irr this paper it is shown that k(YfL, - Y$) tends weakly (for k -+ co) 
to the cxponeatiafly distributed random variable for a wide class of 
absolutely mntinuuus randont varrablw II,. 

I. Eatraductiam. Suppose that [ X , ]  , n = 1 ,  2, , , . , is a sequeinlce af indepen- 
dent random vslriables with common distribution firnctian (dS,), Let 
X? f .. . < XF denate order statistic En the sequeme XI, X,, ..., X,. 

BY 
{&) - xtL&tttl+L- 1) 
- Lkltzl 12=0,1,2 ,.,., k B 1 ,  

we define a sequence of the k - tb. reed statistics. 
Propaties of the k - th record statistics were discussed eextemively in a lot cif 

paprs. L i ~ i i n g  distribubions of the k - tB rewsd values far n -., co wcre obtained 
by Rssniek [5lz and Dkub&iela, and Ksposiriski 113, S o m  chara~tm-rizations of 
the geometric and expomafial distributions by k - th record values one can find in 
gapers due to Srivashva [6], 173, Crudzjleri 121, Grudzieli and Szynal[3], and 
Nagar;lria 143. 

Write 2::) = lYJ!f, - Y f t -  Grudzieh r21 discussed extensively the becharaaeriz- 
sldion of the axponencial and geometric Bis.e-riblarian by random variables Xikt, 



In this paper limiting distribution of random ~asiabbs 

is  obtained for k -+ x . 
2 Limitia~~y dhtdktiolns of rmmdom vadabks Uf< Grudzieh 623 s howeci that 

if random variable X has the exponential distribution with pbabi l i ty  density 
fua~rion (p.S.f"l, with respect to elre Lebcsgue measure, of the form 

%hen Zik%has i(p.d.f,)f ( z ;  O), Thus, from definjtion (I), it foIlows that UX,k' has 
p,d,f. f Cu; A, Of. In this section we prove that, far a wide class of absolutely 
continuous random variabfes X, there exists x R z 0 such that o!:" UU,, where 
U, has p.d.f. .f(u; R,  01. 

The hliowing mnvention is used: a.e. means almost. everywhere with 
respect to the k k s g u e  masure. 

Firstly we prove the EoIbwing 

THE~REM 2,1 SL~PPDSB tEaaf F ( x )  ibs a df- with p,rJf, f ( x )  a d  the inreruaE 
S as the support. 

[f a sequence j F k )  k =  I .2 ..... qJP d f'. i~ qf the form 

dG, (x) for .b~. 0, 
13) ak C@ = 

where I Gk: &, I ,,-, is a sequence of d,f, Q P Z ~  

(il f (xf$[l - F ( x ) ]  is a d ! f l ~ ~ * r ~ t i ~ b k , I L ~ ~ c t i o n  with the f i r s  derivarit!e bo~~tdcd 
a.e, of? S, 

(ii) Gk 4 G6, where GG.(xj is 0 f i r  x g xe and 1 otha-wist., with X ~ E  a, 
them F, -* Fa such x h t  EX (ti) = 1 -exg{ -%/A) ctad A- ' = f (xo)/[i - F ( X ~ ) ] ~  

i%phere f (x,j/[l -F(x , ) ]  meam rtrspecriugly thcr riglzt. or the" ldt limit in  he case 
xo E dS(F8, PIP,, t ~ e a n  di~rribslrians ctl~ncenrroted at i y  f fnify  and 0). 

Proaf, Let us notice that from assumption (i) if: iblbws that, for arbitrary 
fixed ca r sa, 

where O ..r 8 1 and I. ( x )  =j(xj/El- F ( x ) j  3 0. Thus 



k t ' s  define the new function Hk(u)  as follows: 

From assumption (i) i t  falSows that there exists s number 0 c: M .= x such 
that IrYxll $ M a.e, nn S.  Hence it  Follaws by (4) that 

(6'1 N,(u) exp [-- 11*Ilc"P] g 1 -Fk (u) g H,(u) exp CMttZ/k) .  

From (5 )  and assumption (ii) it follows that 

Applying (6) and (7) we can obtain that F ,  [UJ-, I - exp( - u/it), where 
A- = r(x,). From (3 )  it fot'oIJows that F,  (u) -+ 0 for u G D and this compbtes 
the proof. 

COROLLARY 2.1. Since expl- u/AJR) is a co~xtirauorts firzctioq 

The next theorem mrlcerns the limiting distribution of U!:'. 
THEOREM 2.2. Suppose fhat X has F(x3, p.d$ j'lx), rhr il-lrerori/ S sts the 

support and f (x)/(l- F (x)) is a dgeesentiahle finerion wirh the ~ P S T  rieri~atiw 
bounded n,e. an S.  

Then rtldom, ocariabr'es U(,"" U,,, where id.. Itas d$, f.? [ u )  - f - exp ( - u/A) 
with ,Imr = f I&), where xo - i n f f x ~ S 1 .  

Proof. The distribution function of Zi:"is [see Grudzied L2-J). 

2 6 otherwise, 

t e f s  notice that the futr~sion &(x) defined zrs 

" 1 Gk = f [ - 1 'kf(~l dj) 
-hw [ H -  I]! clog(j -P(yI)]"-' I1 --F(yllk - p ( y )  

is a diztributisn function, Thus the randem variable Ukk) - kZj,kt has the 
folawing 8-f+: 



Since 

i t i s  easy to see that G, (xl) -+ G (XI, where G (XI is Q for x < xo and 1 
otherwise. Thus a~~umpf ions  of Theorem 2.1 are fulfil!& and this conaplctes the 
proof, 

Remark ,  Let's mtiee that if f ( x d  - 0 then, for arbitsay 0 4 u < iso, 
P ,'k (g$j, - Yi:" 4 uUf -+ 0, k -+ co . It seems to be reslsoxlable that there exists 
a sequence la,; such that adk -+ 0 and 

for arbitrary 0 c u < m.  
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