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[-1;-1.65]

X74 = $Root{f7,(x) = 0; x€[-1; 1]} = 0.333

Step Function
oo 1100 1410
fre() =¥ > 06 F Tps (—1
else: 0

[1; 1E-6]
Y X
0

-0.2

-04

-0.6

-0.8

-1
-1 -075 -05 -025 0 025 05 075 1
[-1;-1]

x76 = $Find{f76(x); x€[-1; 1]} = —1

Trunc. Poly.
_Xx s .
frg(x) = T + ceiling (E) - 0.
[1;0.75]
y
06 /
04
0.2
X
0

-0.2

0.4 \_

1 -075 -05 -025 0 025 05 075 1

[-1;-0.5]
X7g = $Find{f5(x); x€[-1; 1]} = 7.11x10715



Staircase

f79(x) = ceiling(10 - x — 1) + 0.5
[1;9.5]
y

75 |
5
25
0
25
_5 |
75|

-10

-1 -075 -05 -025 0 025 05 075 1
[-1;-10.5]

X79 = $Find{f5o(x); x€[-1; 1]} = 2.91x101°

Warsaw

. . 1
far(x) = {1fx > (—=1): 1+sin (x—+ 1) _1
else: 0
(11
y

1
os ||| |
06 \
04 |
02
0
02
04
06
08
-1

[-1;-1]
xg1 = $Root{fg,(x) = 0; x€[-1; 1]} = -0.682

1075 05 025 0 025 05 075 1

SciML Benchmarks test suite

Sawtooth Cube

2-x+107 :
fez(x) = (202 - x — 2 - floor T.u)-z ~-01

[1;21.92]
y

-1 -075 -05 -025 O
[-1; -26.96]

xg3 = $Root{fz3(x) = 0; x€[-1; 1]} = 0.000495

025 05 075 1

Noisy Line
sin(x - 10°)

1—3
10 + 10

feo(x) = x +
[1; 1.1]

y

-1 075 -05 -025 O 025 05 075 1
[-1;-1.1]

Xgo = $Root{fgo (x) = 0; x€[-1; 1]} = -0.0415
Sawtooth
2-x+1072
fe2(x) = 202 - x — 2 - floor (+ 10-2> —01

[1; 2.8]
y

71 075 -05 025 0 025 05 075 1
[-1;-3]

Xgy = $Root{fg,(x) = 0; x€[-1; 1]} = 0.000495

Polynomial with multiple roots

foa@) =(x-Dx-2)(x-3)(x—4) (x—5) - 0.05
[5.5; 29.48]
30

20 |

10|

0 —®
-10 |
-20 |

'300.5 1 15 2 25 3 35

[0.5; -29.58]
Xgsq = $RoOt{fg,(x) = 0; x€[0.5; 5.5]} = 3.01

4 45 5 55



Trigonometric with multiple roots
fes(x) = sin(x) —0.5-x — 0.3

[10; 5.24]

y
4
2 |

X

0 Y
-2
-4

-6—10 -75 -5 25 0 2.5 5 75 10
[-10; -5.84]

xgs = $Root{fgs(x) = 0; x€[-10; 10]} = -2.21

Rational function with pole

far (%) = x_lo_s —2-0.05

[2;7.95]

O =N W h Ul OO N

'
—_

06 08 1 12 14 16 18 2
[0.6; -1.38]

xg7 = $Root{fg,;(x) = 0; x€[0.6; 2]} = 0.988

High oscillation function
fgo(x) =sin(20-x) +0.1-x — 0.1

[5; 1.38]
y

1

0.5

0

-05

-1

'1'5-4-3-2-10 1 2 3 4 5
[-4; -1.48]

Xgg = $R00t{f89(x) = O;X € ['4‘; 5]} =-1.742

Exponential function (sensitive near zero)

fee(x) =exp(x) —1—x — xz—x —0.005

[2;2.38]
y

2
15
1
0.5

0

2 -15 -1 05 0 0.5 1 15 2
[-2;-0.87

Xge = $R00t{f86(X) = 0, xE[-Z; 2]} = 0.303

Logarithmic function

fag(x) = In(x) —x +2—0.05
[3; 0.95]

0.8
0.6
0.4
0.2

0 -
02 /
-04

0.25 0.75 1.25 1.75 2.25 2.75
[0.1; -0.453]

Xgg = $R00t{f88(X) = 0, xE[Ol, 3]} = 0.168

Function with very flat region
foo(x) =x-x-x—2-x-x+x—0.025

[2; 1.98]
y
2
X
0
11
22|
-3
-4
-1 -0.5 0 0.5 1 1.5 2
[-1; -4.03]

Xgg = $R00t{f90(x) = 0; xE[-l; 2]} = 0.0264



Bessel-like function
. (1
for(x) = x - sin (;) —0.1-0.01
[1;0.731]
0.6
0.4

0.2

N

O ' V
-0.2 \/
0 0.1

02 03 04 05 06 07 08 09 1

[0.01: -0.327]
X917 = $Root{fy; (x) = 0; x€[0.01; 1]} = 0.121

Nearly asymmetric function

fgz(x) = x3 - 0.001

[10; 1000]
y
1000

750
500
250
0
-250
-500
-750

-1000
-0 75 -5 25 0 25 5 75 10
[-10; -1000]

Xgp = $R00t{f92(x) = O,XE[—O,lo]} =0.1




