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Probability Density from Different Angles

WANG Jiqgiang

(School of Statistics and Mathematics, Shandong University of Finance and Economics, Jinan 250014, China)

Abstract The origin and the meaning of the probability density is discussed from the perspectives of phys-

ics, mathematics, geometry and measure in order to eliminate some doubts and achieve a better under-

standing of the concept.

Keywords random variable, probability density, distribution function

(D)
, [1 77' [6]
X ,
(@) (—oo<la<Hw), a b(a<b),
*h
Pla< X<b) = | fGode. (D)
f(x) X
: 2021—01—24 2 2022—04—22
( 473);
(jy202023).
(1976 —), .

. Email:sdedmem@126. com.

f(x) “ ”»
2
. X s
P{X - Ik} - p/(k - 1927'")9
Pla< X<b) = > pi (2)
(z'i\/,zkfil;
b X b
“ ” 9f(1)
(2) ’“2”
X [a,b]

- ’ (1)



2022 7

12
: ' 3.2
~ X ’
“J ’ “Summation” “Ss” F(x) (— o<l x <+ o). Lzsx+Ax],
’ x N Ax > 0 ’
WX Lz,x+ Az

13 ”
.1
; d
0o m=
m
’ ap - F?
olr)la<Lx<{b),
b
m = jp(.r)dx.
1
AB, A,B xsx+ Ax,
Ax , . AB
dm =p(2)dx.
p(x)A
A
///*/1\\\
a Ol x x¥Ax b X
1
b
m = J dm = J p(x)dx. 3)
[anb] ¢
’ ’ ‘0(1)
s (D s
La.b] » f () . X [asb]
(3)

Pla<< X<

. f(o

“ ”»

“Pla< X< b)”

Pla << X< 2+ Ax}
=P{X<x+Ax} —P{X<x)
= F(x+ Ax) — F(2).

b

Pla < X< 2+ Ax} _ Flx+ Ax) — F(x)

Ax Ax
Ar — 0, ’
I Pl << X< x+ Ax)
im
Ar—>0 Ax
= lim Fle+ Ax) = Flo) _ F' (o).
Ar—>0 Ax
F(zx) =
f(x),
lim Ple << X< x+Ax) _ ().
Ar—>0 Ax
Ax )
fo ~PlasXsat Ax) )
Ax
(4) , X La.b]
y . X [fhbj
3.1
f(lv) % ”
3.3
b
S e
r=a,x=20b y= f(x)
( 2). , (D : X
[a,b]
7ooh
o P —
2
( 47



Hermite-Hadamard

47

for convex functions [J]. Numer. Algebra Control

Optim, 2012, 2 (2): 271—278.

[9] . Hadamard [1l.
,2002,32(6):1027—1030.
[10] , Hadamard
. ,2008, 24(3): 547—550.
[11] Dragomir S S, Cho Y J, Kim S S. Inequalities of

Hadamards type for Lipschitzian mappings and their
applications [ J ]. Journal of Mathematical Analysis
and Applications, 2000, 245(2): 489—501.
[12] Wang L C. New inequalities of Hadamards type for Lip-
schitzian mappings[J]. Journal of Inequalities in Pure

and Applied Mathematics, 2005, 6(2); Article 37.

[13] Yang G S. Hong M C. A note on Hadamards inequality
[J]. Tamkang J. Math. ,1997, 28(1). 33—37.
[14] s s . Hermite-Hadamard
(AR , 2008,25
(3): 297—300.
[15] s [M].

,2009:139—148,180—184,198—215.
Tseng K L, Hwang S R. New Hermite-Hadamard-

type inequalities and their applications[J]. Filomat,

[16]

( 12 )
’ [dvb] 7f(I) ’
, X [a,b]
. . NGNS
) ’ ’
f(l‘) “ ”
3.4
(X,F,P) P,
f(x)

P{X e A}l = JAf(.T)dx

, (D f(x)

[8]

[9]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

(1]

[2]

(3]

(4]

[5]

L6]

[7]

(8]

(9]

2015, 30(14): 3667 —3680.
Fok H K, Vong S W. Generalizations of some Hermite-
Hadamard-type inequalities[ J ]. Indian Journal of Pure
and Applied Mathematics, 2015, 46(3): 359—370.
Dragomir S S, Mcandrew A . Refinements of the
Hermite-Hadamard inequality for convex functions
[J]. Journal of Inequalities in Pure and Applied
Mathematics, 2005, 6(5): Article 140.
Dragomir S S. Further properties of some mappings as-
sociated with Hermite-Hadamard inequalities [ J ]. Tam-
kang Journal of Mathematics, 2003, 34(1): 45—57.
s . Lipschitz Hadamard
L1l ( ),
2011, 25(1): 120—123.
Tseng K L, Hwang S R, Dragomir S S. New Her-
mite-Hadamard-type inequalities for convex functions
(ID [J]. Computers and Mathematics with Applica-
tions,2011,62.:401 —418.
. Lyl
,2018,21(5): 52—353.
, . . [J].
,1999,2(3) .26 —28.

. .
.
[(M].
+2002:54—55.
. [M].
,1983:110—112.
. . . [M].
»1989:49—52.
. : (M.
21994 :100—104.
. [M].
,2017:33—34.
. . ( )y [M].
,2020:40—41.
. [M]. : .
201657 —59.
. [M].
»2004:108—115.
[yl

.2019,29(4) :54—57.



