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Tab.1 Arborescence array 8
i lowbit) i FYACTY A i+lowbit(i) /\

4 6
1 1 2
2 2 4 /\ \
3 1 4 5 : s
4 4 8
5 1 6
6 2 8 ‘

E1 #REE-=H

7 1 8 Fig.1 Empty arborescence array
8 8 16
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EX 3 Be[l],c[2], -, c[nPERREE , b[1],6[2], -+, b[n] /&5 Z X W ) —A> n TCELEH -

j=lowbit(i) , %E X c[i]A91E R
c[i]= bli—f+11+ bli—j+2]+--+b[i]- (1)
B e[i]423 i M 1k 1Y lowbit () S5k Al
B4 ¥n=10,0

c[1]=0[1], c[2]=b[1]+b[2],

c[31=b[3], [41=b[ 11+B[2]+b[31+b[4] =c[2]+b[3]+b[4],

c[51=b[5], c[6]=b[5]+b[6],

c[71=b[7], c[8]= b[1T+[2]+b[3]+b[4]+ b[ST+b[6]+ b[T1+b[8]=c[4]+c[6]+c[T]+b[8].
c[9]=b[9], c[10]=b[9]+5[10].
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int lowbit(int i)

{
return i&(ir(i=1)) ;// &FEAL 5NN T8 ¢ 1 5 A8 A )
}
k2 AR m DU
int Sum(int m ) =
{
int sum=0;
while(m>0) q19)
{ sumt=c[m];
m-=lowbit(m) ; d1] q3) ds] d7] q9]
) (1] | 6121 [H3] [H4) | 5] | 6] [47) | B8] | 491 | H10] ]
return sum; B2 RHASEFT¥AED

Fig.2 Arborescence array c and array b
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void plus(int p,int num)

{
while(p<=n)

{
c[p]+=num;
p=p-+lowbit(p)
}
H
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Hik4 MR B o[1],a[2],,
Num=0;

a[n]( /&£1,2

s, n RS 1935 P20 Num =¢[ 1]+2[2]++ - +t[n] :

for(i=1;i<=n;i++) at[a[i]]=i; // 5I AL at, at[i]FR/~ 1765 at[i] ML &

for(i=1;i<=n;it++) c[i]=0;

for(x=n;x>=1;x——)

{
p=at[x];// JOE x BAES p MU E
Num+ Sum(p) ; /i & p 2 A Z2/ DA E (L x RIED
plus(p, 1) ;// B c[p]Fl c[p] IS HIME

}
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Fig.2 Add array to the arborescence
array with 1,3,2,5,8,4,6,7 in turn
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Tab.2 Calculation process for example 1
Eabs 52 3k s s e 7 S8
i o= 8 TS5 Ji7¥8 67 s T4 4T 6 IERR| 2F2 T3
atli] ali]
cli] t[x] cli] t[x] cli] t[x] cli]  t[x]  eli] t[x] cli]  t[x]  c[i] t[x] cli] t[x]
1 3 0 0 0 0 0 0 0 0 0 0 0—1 0 1 0 1 0
2 2 0 0 0 0 0 0 0 0 0 0 0—1 0 1-2 0—-1 2 1
3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0—1 0-2
4 5 0 0 0 0 0 0 0—1 0 1 0 1-2 0 253 0 3—4 0
5 8 0—1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
6 4 0—1 0 1 0 1 0 1 0 1-2 052 2 2 2 2 2 2
7 6 0 0 0 0 0—1 0—-1 1 1 1 1 1 1 1 1 1 1
8 7 0—1 0 1-2 0—-1 253 1 3—4 1 4—5 1 5—6 1 6—7 1 7—8 1
7
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Fig.4 Maintenance process of arborescence array for example 1
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Algorithm of Inverse Number Based on Arborescence Array

Zhou Juan', Cao Yigin', Xie Xin’
(1. School of Software; 2. School of Information Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Suppose there is a permutation of a[1],a[2],-*,a[n] that is constituted by n elements.If i<j and a [i]>a
[/1, then (a[i],a[j] ) is called an inverted sequence pair. The number of inverted sequence in a permutation is
called inverse number of a permutation. According to the definition, the caculation of inverse number must be
compared with n(n-1)/2, and the time complexity is O(n’). A new method is devised to calculate the reverse
numble by arborescence array and reduce the time complexity to O(nlog,(n)).The principal idea of this method
is to place elements into arborescence array in descending order. With regard to each element, since the previ-
ous number which is bigger and being worked out at reverse number #{i], when taking advantage of the architec-
tural feature of arborescence array, it will come to #[i] by the time complexity of O(log.(n)) and finally reach the
total reverse number as > f[i].

Key words: arborescence array ; inverse number; permutation;algorithm; segment tree



