
解答例
付録A

問A.1 期待値の定義より，

E[X] =

∫ ∞

−∞
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−∞
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∫ ∞
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= −
[
x2e−λx

]∞
0
+

∫ ∞

0

2xe−λxdx

=

[
−2x

e−λx

λ

]∞
0

+
2

λ

∫ ∞
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なので，第 1章の定理 7の (1)より，V [X] = E[X2]− E[X]2 =
1

λ2
．

問A.2 (1) X1とX2は独立なので，

P (X1 +X2 = i) =
i∑

j=0

P (X1 = j)P (X2 = i− j)

=
i∑

j=0

n1Cj p
j(1− p)n1−j × n2Ci−j p

i−j(1− p)n2−i+j

=
i∑

j=0

n1Cj · n2Ci−j p
i(1− p)n1+n2−i

となる．ここで，
i∑

j=0

n1Cj · n2Ci−j = n1+n2Ci

なので，
P (X1 +X2 = i) = n1+n2Ci p

i(1− p)n1+n2−i

を得る．よって，X1 +X2は二項分布B(n1 + n2, p)に従う．
(2) X1とX2は独立なので，

P (X1 +X2 = i) =
i∑

j=0

P (X1 = j)P (X2 = i− j)

1



=
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1
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· e−λ2

λi−j
2
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2
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= e−(λ1+λ2)
1
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i∑
j=0

iCj λ
j
1λ
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2

= e−(λ1+λ2)
(λ1 + λ2)

i

i!

を得る．よって，X1 +X2はパラメータ λ1 + λ2のポアソン分布に従う．
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