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We show that for a, b, k ≥ 0 (k not necessary an integer)

In :=

∫ 1

0
xk
√

a

x
+ bn2x2n dx

n→∞−→
√
b+

√
a

k + 1/2
.

Write

fn(x) = xk−1/2
√

a+ bn2x2n+1.

If a = 0, then

In =

∫ 1

0

√
bnxn+kdx =

n
√
b

n+ k + 1
→
√
b.

For a > 0, let

dn(x) := xk−1/2
(√

a+ bn2x2n+1 −
√
bn2x2n+1

)
.

Then

0 ≤ dn(x) = xk−1/2
a√

a+ bn2x2n+1 +
√
bnxn+1/2

≤ a√
a
xk−1/2.

Hence dn is dominated by an L1[0, 1] function and so, by using that nxn → 0 for 0 < x < 1,

lim
n

∫ 1

0
dn(x)dx =

∫ 1

0
lim
n

dn(x)dx =

∫ 1

0

√
axk−1/2 =

√
a

k + 1/2
.

Consequently, ∫ 1

0
fn(x)dx =

∫ 1

0
dn(x)dx+

√
b

∫ 1

0
nxk−1/2xn+1/2dx

=

∫ 1

0
dn(x)dx+

√
b

n

k + n+ 1

−→
n→∞

√
a

k + 1/2
+
√
b.
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