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Abstract

Integration serves as a fundamental bridge between calculus and probability theory, playing a cen-
tral role in the study of continuous random phenomena. This paper provides a systematic review of
the applications of integrals in probability theory. Starting from the basic concepts of probability
density functions, distribution functions, expectations, and variances, it illustrates how integrals are
used to describe probability distributions, compute characteristics of random variables, and handle
multidimensional joint distributions. Based on the theoretical framework, various examples of one-
dimensional and multidimensional random variables are presented to demonstrate the use of
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integration in parameter determination, interval probability calculation, distribution function der-
ivation, and the acquisition of marginal and conditional densities. The study shows that integration
is not only the foundation of continuous probability models but also an essential tool for understand-
ing random behavior and constructing statistical analysis methods. This discussion provides a use-
ful reference for further learning and application of probability theory.
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F(x)=P(X <x) (2.1)
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E(g(x)) :Jig(x) f(x)dx. (3.3)
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1
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So R T HEAy, W RATHELSS E XN BB RN A R AU .l EAR S, AT DA E XIR A
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6

Xy

- x2+—j,0<x<1,0<y<2,

p(xy)= ( 2
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RKXGY BT %.
B SERX5Y KRS %,

FrbAkHE B Tr Z iR A 2
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70 \7 490 21 \7 147

M

LA X 55 Y Hh 77 %R
17 58_ 1

Cov(X,Y)=E(XY)-E(X)E(Y)=Z —oxo=— .

AP ZER R T XY XY B, S X 5Y K07 E, RREE I ERA
XEH X 5Y W52,
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