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In—depth Study to the Time Complexity of Linear Time Selection Algorithm

WANG Yunpeng
(Software School of Xiamen University, Xiamen 361005)

Abstract The algorithm study is one of core fields in computer science.The paper makes a further study of element selec—
tion problem and the linear time selection algorithm which is used to solve the problem above.Moreover, it analyzes the time
complexity of linear time selection algorithm respectively in the expected and worst circumstance in detail and simultaneous—
ly gives it a strict proof .At last,The paper extends the method of analogical median deeply in solving the element selection
problem.After caculation and comparison,the smallest complexity factor with linear time has been found out.Hope it be help—
ful to the application in the relevant fields.
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Template < class Type >
Type Select (Typea [ ], intp,intr, intk) {
if (—p<75) {
a [pi] ;

return a [p+k-1] ;

}
for (inti=0;i<= (r—p—4) /5; i++ )

a [p+5¥i] a [p+5*i+4] 3 a [p+i]

/ r—p—4 n-5
Type x = Select (a, p, p+ (r—p—4) /5, (r—p—4) /10) ;
int i=Partition (a,p,r, X) ,

JEi-p+l;

if (k<=j) return Select (a,p,i,k) ;

else return Select (a,i+1,r,k—j) ;

n Select T n
X T (n/5) o
3j
X 4
Select T (3n/4) o
37



SOFTWARE DEVELOPMENT AND DESIGN

Session
o MVC
Session
- Session SessionlD
Cookie Cookie
Session Cookie
URL Session -
[1] . . 2005: 128-

129.
[2] : —-
2008 145.
K
2002 22.
141 :
. 2000 20 8
1970-
J2EE

4
T _{C, =n<75
Con+T(n/5)+TBn/H=n=75
T n n/5+3n/4=19n/20=an,
O<a<l,
T (n) =0 (n) o
4
T (n) =0 (n)
o 5
Select T (n)
X
[log(x!)] [log(x)]-[n/x]
T (n)
T(n)=T(n/x)+T@Bn/4)+(log(x!)/x|+n
T (n) l—«—%<1L'U;rc>4 ﬂ
X
I'(n)=p-n

p-n= ﬁn/.x+[3~31?/4+(|_10g(.r!)/x-|+1)n
B =4x+[log(x) ) /(x—4)
f(x)=(x+[logx) P/(x-4) x4

f (x) B.

x>4 o

19 =20.28,

X 5 2 13 17 19 21 25 29
fix) 12 56 S.11 5.08 5.07 512 5.19 5.28
i) 48 224 2044 20.32 2028 2048 20.76 21.12
5
o
Internet
N
o
o
o
N
o
(1] . 3
2007.
2] . 2004.

[3] Blum M, Floyd R W, Pratt V R,et al. Time Bounds for Selec—
tion, J.Computer and System Sciences, 1973, 7 (4) : 448-461.
[4] . VALIANT

( ) 1997, 22 (4): 285-288.

1989— N
ACM o



