
The function families used for the Lyness-Kaganove test are∫ 1

0

|x− λ|α dx, λ ∈ [0, 1], α ∈ [−0.5, 0] (1)∫ 1

0

(x > λ)eαx dx, λ ∈ [0, 1], α ∈ [0, 1] (2)∫ 1

0

exp(−α|x− λ|) dx, λ ∈ [0, 1], α ∈ [0, 4] (3)∫ 2

1

10α/((x− λ)2 + 10α) dx, λ ∈ [1, 2], α ∈ [−6,−3] (4)∫ 2

1

4∑
i=1

10α/((x− λi)2 + 10α) dx, λi ∈ [1, 2], α ∈ [−5,−3] (5)

∫ 1

0

2β(x− λ) cos(β(x− λ)2) dx, λ ∈ [0, 1], α ∈ [1.8, 2], (6)

β = 10α/max{λ2, (1− λ)2}

where the boolean expressions are evaluated to 0 or 1. The integrals are computed to relative precisions of τ = 10−3,
10−6, 10−9 and 10−12 for 1 000 realizations of the random parameters λ and α. The results of these tests are shown
in Table 1. For each function, the number of correct and incorrect integrations is given with, in brackets, the number
of cases each where a warning (either explicit or whenever an error estimate larger than the requested tolerance is
returned) was issued.

The functions used for the “battery” test are

f1 =
∫ 1

0
ex dx f14 =

∫ 10

0

√
50e−50πx2

dx
f2 =

∫ 1

0
(x > 0.3) dx f15 =

∫ 10

0
25e−25x dx

f3 =
∫ 1

0
x1/2 dx f16 =

∫ 10

0
50(π(2500x2 + 1))−1 dx

f4 =
∫ 1

−1
( 23
25 cosh(x)− cos(x)) dx f17 =

∫ 1

0
50(sin(50πx)/(50πx))2 dx

f5 =
∫ 1

−1
(x4 + x2 + 0.9)−1 dx f18 =

∫ π
0

cos(cos(x) + 3 sin(x) + 2 cos(2x) + 3 cos(3x)) dx
f6 =

∫ 1

0
x3/2 dx f19 =

∫ 1

0
log(x) dx

f7 =
∫ 1

0
x−1/2 dx f20 =

∫ 1

−1
(1.005 + x2)−1 dx

f8 =
∫ 1

0
(1 + x4)−1 dx f21 =

∫ 1

0

∑3
i=1

[
cosh(20i(x− 2i/10))

]−1 dx
f9 =

∫ 1

0
2(2 + sin(10πx))−1 dx f22 =

∫ 1

0
4π2x sin(20πx) cos(2πx) dx

f10 =
∫ 1

0
(1 + x)−1 dx f23 =

∫ 1

0
(1 + (230x− 30)2)−1 dx

f11 =
∫ 1

0
(1 + ex)−1 dx f24 =

∫ 3

0
bexc dx

f12 =
∫ 1

0
x(ex − 1)−1 dx f25 =

∫ 5

0
(x+ 1)(x < 1) + (3− x)(1 ≤ x ≤ 3)

f13 =
∫ 1

0
sin(100πx)/(πx) dx +2(x > 3) dx

where the boolean expressions in f2 and f25 evaluate to 0 or 1. The functions are taken from [1] with the following
modifications:

• No special treatment is given to the case x = 0 in f12, allowing the integrand to return NaN.

• f13 and f17 are integrated from 0 to 1 as opposed to 0.1 to 1 and 0.01 to 1 respectively, allowing the integrand
to return NaN for x = 0.

• No special treatment of x < 10−15 in f19 allowing the integrand to return −Inf.

• f24 was suggested by J. Waldvogel as a simple yet tricky test function with multiple discontinuities.

• f25 was introduced in [1], yet not used in the battery test therein.
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Figure 1: Scatter-plots of the results of the Lyness-Kaganove testsuite for each tolerance. Each point represents one
of the test functions (Equations 1 to 6). Its location is determined by the relative number of function evaluations
(on the x-axis) and the relative number of correct evaluations (on the y-axis).
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