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f(x, y) = e−y sin(2xy)
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�̄ úÍ@ �éJ.�	� [0, 1]×]0,+∞[ úÎ« ÈñÒ»
I =

∫ +∞

0

e−y

y
sin2(y) dy.
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f(m,n) =


1, m = n;

−1, m = n + 1;
0, m 6= n ∧ m 6= n + 1.

I. �k@ .1∫
N

( ∫
N

f(m,n) dµ(m)
)
dµ(n) ∧

∫
N

( ∫
N

f(m,n) dµ(n)
)
dµ(m)

(N,P(N)) úÎ« YªË@ �AJ
�̄ ñë µ(n) ð m Q�
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[0,1]×]0,+∞[
|f(x, y)| dxdy =

∫ +∞

0

( ∫ 1

0
|e−y sin(2xy)| dx

)
dy

=
∫ +∞

0
e−y

( ∫ 1

0
| sin(2xy)| dx

)
dy

≤
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0
e−y

( ∫ 1

0
dx

)
dy

=
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0
e−ydy = [−e−y]+∞0 = 1 < +∞
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0

( ∫ 1

0
e−y sin(2xy) dx

)
dy︸ ︷︷ ︸

K

=
∫ 1

0

( ∫ +∞

0
e−y sin(2xy) dy

)
dx︸ ︷︷ ︸

L

.
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K =
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0
e−y

( ∫ 1

0
sin(2xy) dx

)
dy

=
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0
e−y[− 1

2y
cos(2xy)]x=1

x=0 dy

=
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e−y

y
(
1− cos(2y)

2
) dy
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e−y

y
sin2(y) dy (= I).
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0
e−y sin(2xy) dy =

2x

1 + 4x2
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1 + 4x2
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1
4
[ln(1 + 4x2)]10 =

ln 5
4
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f(m,n) dµ(m) =

∑
m∈N

f(m,n) = f(n, n) + f(n + 1, n) = 1− 1 = 0.
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( ∫
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f(m,n) dµ(m)
)
dµ(n) = 0.

: �I�. �JÓ m ∈ N Ég.
@ 	áÓ ,øQ 	k@ �éêk. 	áÓ∫

N
f(m,n) dµ(n) =
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f(m,n).
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f(0, n) dµ(n) = f(0, 0) = 1

�	àA
	̄

m > 0 	àA¿ @ 	X @ ð∫
N

f(m,n) dµ(n) = f(m,m− 1) + f(m,m) = −1 + 1 = 0.
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( ∫
N

f(m, n) dµ(n)
)
dµ(m) =

∑
m∈N

∫
N

f(m,n) dµ(n) = 1.
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( ∫
N

f(m,n) dµ(m)
)
dµ(n) = 0 6= 1 =

∫
N

( ∫
N

f(m,n) dµ(n)
)
dµ(m)
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