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Abstract

Normal distribution is the most important distribution in probability theory and mathematical
statistics, and the integral calculation of the normal distribution is a relatively common operation.
This paper mainly uses the indefinite integral formula and the integral method with parametric
variables to derive some generalized integral formulas about normal distribution, and applies
these formulas to solve some difficult calculation problems.

Keywords

Normal Distribution, Improper Integral, Integral with Parameters

TEIEH .

YESIH: BEE, BE, 50 FRIESOMT RS TEE R 8l ], M EEAERE, 2023, 12(6): 2951-2957.
DOI: 10.12677/aam.2023.126297


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.126297
https://doi.org/10.12677/aam.2023.126297
https://www.hanspub.org/

i
&

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FERER AT, IR AT R R E E M, RN MR ZM . ARIES %‘ﬁﬁ’]frﬁlﬂ%ﬂﬂﬁ

THERR, RS i 5 MO S OB B SRS PR I 2 R . T B A e e 2 : ,
PRLE AT PR AN — D IAF R E FTBL, A RIEZS 70T B TS FAN BE ELH N 8RR 70 T3 925K

_XZ

AR CHRIAE XK e 2 ) USSR, FIRFRHEAL T AR IR o0 A R . 2SR AfAS
TEAS 3 A BT RAAE LS — eV SN, 38 I 28 TR 70 A7 %5 B2 BR B0 1) A — A D7 VE R A IR G P T 1 LA
fRv . LEH FIE2 18 5 HER ST BM A BE S H A, AR IR 5970 1 RE 22 25 5 oR 5 o (X)) Ry A7
BRI D (X) AR R R A THEL A VA 18 [1] [2]. A 2% A SE BRI 1) R I TE 25 20 A5 16 6T
SR, WSCHR[BIANSCER[4155 . S —TJ71i, R IER /A0 o LESR TR R B0, s
BR[S1FISCRR[6] 3 7 018 1 B IEZS 70 A SR 2R3 SRR 43 i it

= b, WIS XA ﬁﬁﬁﬁ/i'ﬁﬂfj‘ﬁj\?ﬁﬂ’lﬁ%ﬂ‘ﬁﬁ%“ﬁ]ﬂ%% AL SCER[TIH G A, TR
ELABRUY ARG KA T RS, 500 T T hruE RS 20 A0 (A2 5% B iR 8 6 (X) K
HAM R EL D (X) HIA SRR M, S5 ANAGN T 8 T R IES AR SR AR, JEx LTS,
WG] X BN AR SHCE G TR i — 2o, R R R R Y, S T AR I AR T —
ST AR (KT
2. Mo N5
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(@) [4(x)p(a+bx)dx=(yt)¢ (a/t)@(tx+ab/t)+C;

(i) [xgp(x)® (bx)dx = b/ \/Et -¢(x)@(bx)+C,
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(Jx¢(x) @ (bx)) = x(x)®(bx).
POEN () Vaprb: =
(b/(252) ()~ p (0 0x) |
1

2,2

tox b2x?

b 2 _|(— L 2
:«/ﬂt\/ﬂte (—x)p(x )<I>(bx)+¢(x)\/£be
(102 (1622

=o€ 2 +x¢(x)®(bx)—ge 2

= Xp(x) D (bx).

(i) HIE
A 2.2 WREALAS & X HE’(U\*T/EE*%Z‘E N(0,1), FBJE R ORI oA ALY 5N 6(X), @ (%), b A
WHHb>0, At=+b*+1, N

0] .fj:xqﬁ(x)q)(bx)dx:b/(\/ﬁt);
(i) ], xp(x)@(bx)dx =1/(2v2x )[L+b/].
HE() 51 2.1 H (i),
J'j:xqﬁ(x)d)(bx)dx = [b/(\/ﬂt)CD(tx)—¢(x)¢>(bx)I: = b/(\/ﬁt).
HECii) B 5] 2.1 H (i)
Jo %0 (x)® (bx)dx = | b/ (V2rt o> (1) - 4(x) (b )}0
= (b/(V2nt) )—(b/ (2v2t)-1/(2v2x )
=1/(22x)(1+b/1).
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(ii) j #(x)@(bx)dx =1/(2x)arctanb+1/4 .
()4 1 ( '[+°°¢ @ (a+bx)dx ,
iﬁ%&iﬂﬁj‘ﬁ?ﬁ a SKFMIFAM3], Hikh
a)=[""¢(x)¢(a+bx)d
512 2.1 (i) 1
I'(a) =[(Yt)¢(a/t)®(x+ab/t) ] =(Yt)4(a/t),
o
I(a)=[(1/t)4(a/t)da =D (a/t)+C
La—>+0ffC=0, #Hl(a)=0(a/t).
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St iR b SRR

’ _1 1 1 b
.[l (b)db_ZnI[(b2+1) (bz +1) \/2b2+]_}jb
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91 3.2 [4]# X ~ N(0,1) . MAHIXRH p(X,®(X))=43/x
T X ~N(01), JﬁhY=<I>(><)~R(o,1), P Var((X ) =1/12 .

p(X,®(X))=Cov(X,D(X /\/Var )Var(® (X))
_[E(an(x))—E( E(o(X))]/{1-112
= 2J3E[ XD (X)]
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J’j:xqﬁ(x)d)(x)dx:l/zx/g,
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Mt 2.3 (i), 42
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LT O(u), M m/Lem?/n =1, st m=n/(n-1),
2 m=.n/(n-1) i, E[®(mX)]=d(u).
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