International Conference on Applied Mathematics, Simulation and Modelling (AMSM 2016)

Research on the Problem of Maximum-Minimum
Related to Probability of n Events

Cui Meng and Peiqun Wu"

Beijing Electronic Science and Technology Institute, Beijing 100070, China
*Corresponding author

Abstract—The problem of maximum and minimum on the
difference between the product of two events’ probability and the
probability of product of two events has been discussed, in this
paper, two events are generalized to n events and the problem
is solved by using the method of induction and construction.
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l. INTRODUCTION

The maximum- minimum problem of the probability of
two events is discussed in [1-3], Proposition 1 discussed the
maximum and Proposition 2  discussed the minimum
problem.

Proposition 1.

P(AB)-P(A)P(B) <

ENES

(M

Proposition 2.

Y p(aBY-P(A)P(B)
4 (2)

In the paper, we generalized Proposition 1 and Proposition
2 from two events to three events and n events, used inductive
method and constructive method to solve the problem, the
maximum value of three events is discussed in Proposition
3,the maximum value of n events is discussed in Proposition 4,
the minimum value of three events is discussed in Proposition
5.the minimum value of n events is discussed in Proposition 6.

Il.  THE MAXIMUM VALUE
Proposition 3.

P(ABC)— P(A)P(B)P(C) < 23
9 3)

Proof.
Assume that
P(A)>P(B)>P(C),
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P(ABC)- P(A)P(B)P(C) < P(C)(1- (P(C)?

Define f(x) as follows:

f(x)=x—x3xe[0,1], f(x)£§\/§

P(ABC) - P(A)P(B)P(C) < 5\/5

V3

if P(A)=P(B)=P(C)="~A=B=C,

the equality is true.
The proof is complete.
Proposition 4.

Pl A)-TTP(A) <) ia-5) .
i=1 i=1 4

Proof.
Assume that

P(A)2P(A)2..2P(A)
Pl A)-TTP(A)<P(A)-P'(A)
Define f(x) as follows:

f(x)=x-x",xe[0,1]..

the maximum value of f(x) is
15, 1
()a-)
n n"

P A-TTP) < (Bya-t



it P(A)=P(A)=..=P(A)= (%)m,
A=A=.=A

the equality is true.

The

proof is complete.

Il.  MINIMUM VALUE

Proposition 5.

_23;7 < P(ABC)-P(A)P(B)P(C)

Proof.

_P(A)P(B)[P(ABC) + P(ABC)] - P(ABC)

_ P(A)P(B)P(ABC) - P(ABC)(1— P(A)P(B))

< P(A)P(B)P(AB) = P(A)P(B)(1- P(AB))

<(

P(A)P(B)P(C)—-P(ABC)

< P(A)P(B)P(ABC)

P(AUB)=P(A)+P(B)—P(AB) <1
P(A) +P(B)+1- P(AB) < 2

P(A)P(B)1-P(AB))

P(A)+P(B)+1-P(AB) 8

3 23__
. P<Ey=

if P(A)=P(B)=P(C) zg,

P(AB)=P(AC)=P(BC) = % P(ABC) =0,

the eq

uality is true.

The proof is complete.

Proposition 6.

Proof.

n_l n n n
_(T) < P(LA?)_I;[P(A) (n 23)

27 .

[TP(A)-P( A)

~({TPeaned A)+Pd AAN-P( A)

i=1

-p( AAX[TPAY-PA A)a-[]PA)

<Pl AAX[P(A)

®) <p(l AITPAY

i=1 i=1

n-1 n—

=@=P(l ANT]P(A)

i=1 i=1

We use inductive method to prove the conclusion as
follows:

SP()-P(l A)<n-2

@
2 2
n=3,P(AUA)=>P(A)-P(] A)<1
i=1 i=1
the inequality is true.
We assume that if n=k, then
3 P(A)-P(] A))<k-2
i=1 i=1 s (8)

if n=k+1,

Pl A) =P A1 A)

k-1

=P(| A)+P(A)-P((l A)UA)
>3 P(A)-(k-2)+P(A)-P(] AUA)
@ aTem -k

( P(A)>0 ’ P((LA)UAOSZL)



ZP(A)—P([ A)<k-1
So,(7) is proved.

a-r( AN[TPA)

1-P( A+ PA) g
S(—2 1 y<(—)

n

_1 n n n
—(”T) <p( A)-TTP(A)

if P(A)=P(A)=..=P(A)=—""
Pl AN =P(I A)=..=P(l A)=

i=1
i=n-1

| A=¢

i=1
the equality is true.

We define n events as follows:

{A.i :1,2,3,...n}:
1={1,2,3..n}
A={23,.n}A={3.n}..A={23..,n-1}

P(A)=P() =..=P(A) =2

’

P(i: A= P(_!n A)=..= P(_If A)) =% :

i#n-1 i=1
n_]_ ; n B n
~"=2y <P A)-TTPA)
n i=1 i=1 .
The proof is complete.
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