Ung dung nguyén Iy bao ham — loai trir mé rong
Truong Phuac Nhan, 15/07/2018
1. Cong thirc caa nguyén ly bao ham-loai trir mé réng
Xét N vat a,,...,a, V6i cac trong luong (a,),...,w(ay ), 1a cac phan tir cia mot vanh K, va n tinh
chit A,...,A,. M&i mot nay c6 thé nhan mot sb tinh chit nao d6 trong so cac tinh chat A,..., A, .
Ky hiéu M (r) la tong trong luwong cua cac vat ¢6 chinh xac r tinh chat,

M (A

e A ) la tong trong lugng cua cac VAt co tat ca cac tinh chat A, ..., A .
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Ta s& ching minh ring M (r)=>"(~1)" ( jSk ,r=01..,n, trongd6 S, = Y M(A .. A ).
k=r r 1< << je<n ' ‘

Dé chimg minh tinh ding dan cua h¢ thac trén ta chi can chi ra rang chi ¢d trong lwong cua céc phan tu
c6 chinh x&c r tinh chat dugc chira trong vé phai caa hé thuc trén va moi trong lugng nay chi xuat hién
diang mot lan.

That vay, trong lwong cua cac vat co chinh xac r tinh chat chi duge tinh dang mot lan trong tong S, va

khong tham gia trong cac tong S, véi k > r . Trong luong ctia mot vat nhan 4 > tinh chat xuét hién trong

tong S,k > r, chinh xac [I/; ] lan. Do @6, s6 lan xuat hién cua trong lwong cua cac phan tir nay trong tong

s (2 ()5 oo

Hién nhién rang trong luwgng cua cac phan tir nhan it hon r tinh chat khéng xuat hién trong tong & vé
phai. Do d6 cong thirc dugc chirng minh.
2. Mét s6 &ng dung
2.1. Tinh s6 cac hoan vi c6 diing r diém bat dong

Cho S, 1a nhom ddi xtng bac n.

bang

Ta dinh nghia ham p nhu sau: p(s,s')z{ s(i)=s'(i), 1<z<n} v&i moi s,s' €S, .

Ham p thoa man céc tinh chat caa mot metric:

(1) p(s,5")=0 khi va chikhi s=s'.

2 p(s,s’):p(s',s) vai moi s,s'.

3 p(s,s")Sp(s,s')+p(s',s").

That vay, néu A={i:s(i)=s'(i)}, A={i:s(i)=5'(i)} va A={i:s(i)=5'(i)} thi AnBcC,

Do do, bang cach phan bli, AUB 5C nén ‘E‘ < WJFE‘ b4t ding thuc tam gidc dugc chirng minh.

Bay gio ta c6 dinh mot hoan vi s, €S, vavéimdi se S, tadat A ={s(i)=s,(i)}.i=1...n.

Khi do, s6 cac hoan vi chi nhan cac tinh chat A, ,...,A, ,1< j, <...< j, <n, bing M (Ah""’ Ajk):(n—k)!
Ky hi¢u h,, lasd cac hoan vicia S, co chinh xac r diém bat dong.

Khido: h,, =‘{SO :p(s,s)=n—r,s eSn} .
Ap dung nguyén ly bao hém loai trir mé rong ta thu dugc
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Sau khi thu gon ta duwoc h, = =— , r=01..,n.
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2.2. Cong thirc Ryser
Xétmatran A=(a;)

Nha toan hoc Ryser di chi ra rang ta c6 thé tinh permanent ciia ma tran A nhu sau:

i —m+n K
perA= z (—1)k (m—n)sk :

k

. _,n<m, trong do céc phan tir cia ma tran nam trén mot vanh K.
i=1,..,m j4,., m

trong do S, = Z ﬁ(ail+...+aim—aih—...—aijk).

I<ji<.<je<m i=l
Sau day ta s& st dung nguyén ly bao ham-loai trir mé rong dé chiang minh lai tinh dang dan caa két qua
nay.
Ta s& chon cac “vat” 1a m" anh xa tir tap {1,...,n} vao tap {1,...,m} va ta thuc hién gan cho

1 2 n
trong luong a,, ..a, .

P
Ky higu A; latinh chat anh xa khong nhan gid tri j, tac l1a khéng c6 j trong cac s6 I,,...,1 , j=1,...,m.
Tir dinh nghia ciia permanent ctia ma tran ta suy ra perA bang tong trong lwong ciia cac anh xa nhan
chinh x4&c m—n tinh chét trong s cac tinh chat A, ..., A, .
Ap dung nguyén Iy bao ham — loai trir mé rong ta thu duoc

perA= i(—1)k”””( “ J > M(A.A).

k=m-n m-n I<j<..<je<n

anh xa L

n
D& dang nhan thay tong trong luong cua tat ca cac anh xa bang [ [(a, +...+a,,)-
i=1

Pé tinh tong trong luong M (Ah,..., Ajk) ta chi can loai di cac phan tr a; ,...,a; ,i=1...,n, nén

M (Ah’"" A, ) :f[(ail Fot @ =8y~ — 8y, )

Thay két qua vira tinh dwoc vao biéu thie trén ta nhan duoc cong thic Ryser.
Véi m=n, cong thic Ryser c6 dang dac biét

perA= kZ(—l)k >, 1_[(61i1 ot By, — Ay~ )
=0

I<j<.<jesn i=l

2.3. Bat ding thirc Bonferroni o

Trudc khi tien hanh chirng minh bat dang thic Bonferroni ta sé hoan thién thém nguyén ly bao ham — loai
tru.

Ky hiéu M, 1atng trong lugng cua cac vat nhan khong it hon r tinh chat trong trong tinh chat A,..., A .

k-1
jsk,r:O,l,...,n,
k—r

trongds S, = M(A,.. A ). k=01..,n.

I<j<.<je<n

Thatvay, M, =3 M (1) = zk:ski(—l)k" [:(j .

Ta s& chang minh ring M, = Zn:(—l)kr[
k=r

|=r I=r I=r

Cha y ring: 3 (-1 m Sy m (-1 (E :ﬂ vi $°(-1) m lahe sé X cua

l=r 1=0

=

1-x) -
(1-x) =(1- x)k '
1_ X r 2 N
Thay két qua vira tim dugc vao biéu thirc tinh ta thu duoc dieu phai chirtng minh.




Tiép theo, ta ciing nhan thay ring tir nguyén ly bao ham — loai trir ta thu dugc

s, :zwm (i).k=01..n.
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Thatvay, 2| )M (3) = | (D7) s =28 20| | )
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Bing mot sé phép bién dbi don gian ta chirng minh dwgc rang

2o )

Tir day ta nhan duoc diéu phai chizng minh.

Gia sir thém rang trong luong cua tat ca cac vat déu 1a cac sb thuc khong am.
Khi d6: Hiv_l(—l)k’r (ﬂsk <M (r)< HZZ:V(—l)k’r [I:jsk ,trong v d6 1a s tu nhién théa man r+2v<n,
Tu nguyél;l_rly bao ham — loai tru, véi n:;i r<d<n,taco
M (r)—di(—1)k’r (l:jsk ~(~1)" U (d,r). trong d6 U (d,r) = > (~1)* (ﬂsk.
Khitathay d lan h;;rt boi r+2v va r+2v+1 ta nhan thy ring danh gia cle({r;j ching minh caa ta luén
twong dwong voi s kign U (d,r)>0. Do vay ta chi can ching minh U (d,r)>0,r <d <n.

That vay, U (d,r):jznd:M (j)kzld“(—l)kd (tj@j
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