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Abstract

Marginal probability density and the probability density of the sum of random variables are key and
difficult contents in Probability Theory and Mathematical Statistics. Taking the calculation of these two
types of probability densities as the research object, this paper adopts the unified methodological idea
of Region Determination and Dimension-Reduced Integration, systematizes an effective teaching and
problem-solving framework, and extends it to the solution of probability densities for general bivariate
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random variable functions such as product and quotient functions. This framework helps students
overcome computational difficulties and achieve flexible and transferable problem-solving abilities.

Keywords

Marginal Probability Density, Probability Density of the Sum of Random Variables, Region
Determination

Copyright © 2026 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. 51§

BERAE 5B G TAREARH BU IR TERC A AR . % AR B AR R SEHL T Fh 5 TR 7 Bt R 4 )
BENLEE > HT BAE T 2S, NS R TR S RSN BN R b BRI 0I5 30 f£2 0T
MR A B IR R, e REEN A B AR EIRHE S 5 RO N A, £
PO TEVERE Y, ISR S B LA B AR R 8 R AR R, AR 28 R M P R AR R 5 R
i Y SR B ) R

BUA M B AR R (1 51 G W HESOR 22 18 P M 3 BEOR M R RIS 7E, S 3 % B it
G RN [2]-[4], BAL T —H AL LR NI L A EZ AR G — 1 o XM R AL e AT, &
A AR EHEEAR T, THE R EREZ A, HMECIZER P BRAE %0 R B, e
ISR AR B AR X RHDE R ZE . B BB RS AR SR> XI5
FR AR, MG INEN S Z 58— IR AFEZARMEZE, A 5y MBI A E SRR« 73 Bk TR L A% 1A .
X BRI T ELGOR M il PR, W DUE I 2 SRR AR BB L A0 e, 20 T 4R S A S
R PEORWITER R R BRI

BEXIE GER MR RAFAEROWE AL AITESS . AR RA S E LSS, ASUZIIL G F %% 56
PSR HE R BOR MR IR BRI, 3k “ IXBEOER + FR4ERLY” g —RIBAR, RGigE
TEAC T AEMER R MR I B T B MEAC AR SR o %5 VA T PR R  JRESR A ) T ik
Bigg, G HBM IS5 KIHE %025, WG DR 2 8550 F 20 BUR 70 FRIE AL . X3k 73
2 AR RIEHURMES SRR, (EULIERt b, ASCRIZSE— SRFHEQ U — DI RN T —4EpE b AL &
M TSRO BRI, 5238 T 2k AR B AR E KA AR R IR R, SEBLIRISEREAL
TP SRR IR ) R GEd . AIERERAR, AIONMER R BENL A BB R AU . R RETT I AL SR BT AT
W B S SE S5

2. ZHFESRMHI T EINSEBEREENITE
2.1. HEAR

W T ICHRL S (x, ) Ry HEELTIBENLAS B (X, Y ) (ORESR T, WUBENLAS B X A Y % F1 M B
o (%), fy () 5 BB} — e S RBENLAS B (X,Y) 6T X RIS T ¥ (M 55 E 1],
(X.Y) 5T X sz fy ()= f(xy)dys

(X.Y) 5T YGRS, f, (3)=] f(x.)dr.

DOI: 10.12677/pm.2026.169204 115 HIGH


https://doi.org/10.12677/pm.2026.169204
http://creativecommons.org/licenses/by/4.0/

KT A

2.2. fREIZE

TR AT E BRRARR, WS B EREYY, SOl IeE L. UL X R
FE £ (x) A1, SERG0 kAR T VA48 S 5.

D HR—getk fy (x) BETF x M—mEEL RERER G R E RIS, 5 £, (x) N EEH
S3 BRI AR x S5, BT x AN PN B R, 5 e T X

2) KHE T (X B R A R A P A PR O R AL B, B B M
BT LK RIS, G KM, AR BRI 5B R R .

2 f (o, y) AR KEIERET, B £, (x)= [ f (vy)dy T3, B BBR HEIA R IR T
WG, BEIE f (o y) A TE RS E A B RAR, IS RRIESNE, AT EE T ik
F(ry) BB, L £, (x) EBREAB]. £ () BEOKE Y, y BB AHE, 70
S X KR Y K, XX (Y K R x() 0 E T IR R, T AVE R ()RR
BT 2B TR ERAHT, 7ERHieI, IR £ (xy) RIS X B, o
x BB L T IRARR S EOR T 7, (x) 0B I Al y OGS x 585 £ ()= [ £ (xy)dy o
B f (x,y), IR y BOSE R F005E A b B B LRI,

FEATRL, 5K, (v)= [ f(xy)de, #0 f (v ) BEOREE R Y MK, AR BHE
AR AL

23, BEISH
1 EBENSE X, Y EASMRZE
f(x,y)={

6, X’ <y<x
0, Heg

N

RBGMEREE £ (x). 1 () -
UAATY f(x,y) EZXIAE 1, E55H f(x,y) BT FEFE A
G={(xy)0<x<1x’ <y<x}——XHXIL;

Gz{(x,y)|0£y£l,y£x£\/;}——Yﬁyziﬂﬁo

G={(z,9)|0<z<1, s> <y<az}

¥
y
il
0sf
A
osf
0af
=z
02} L
T
02 04 06 08 1

Figure 1. Example 1 non-zero region diagram of probability density
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Table 1. Unified comparison of marginal and sum probability densities
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Figure 2. Example 2 non-zero region conversion diagram of probability density
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Figure 3. Example 3 non-zero region conversion diagram of probability density
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