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ABSTRACT 

This report gives 74 funct ions appropriate to use to test programs 

which solve one nonl inear equat ion in ofie real variable .  The funct ions 

are given in a Fortran subrout ine as a two-dimensional array .  



A SET OF 74 TEST FUNCTIONS FOR WO* 'LINEAR F.OUATION SOLVERS 

INTRODUCTION AMP SUT1MA
n

Y: Tliis report «ives 74 functions in FORTRAN code 

which have been gathered as a set of test funct ions for a nolyalpori thp 

to solve F(x) = 0 .  These functions are arranged in a two-dinensional 

array whose indices are passed through the bloc): common 

COMMON /FDATA/ J ,JJ 

and thus F(x) can be used in its sinnlest form .  The ranges of the indices 

are 

J = 1 JJ - 1 to 14 

J = 2 JJ « 1 to 12 

J = 3 JJ * 1 to 10 

J =» 4 JJ • I to 24 

J = 5 JJ - 1 to 14 

These functions may he classified into overlanpinir T O U O S accord in" to 

various propert ies the funct ions possess.  This classificat ion is given 

below wi th the notat ion that 3-8 denotes the eiphth elerient of the 

third group (i .e. ,  J = 3 ,  JJ = 8) .  



-iI-

SIMPLE (25 members) 

1- 7 1-11 2- 2 2- 5 2- 6 3- 3 3- fi 

4- 2 4- 3 4 - 7 4- 9 4-10 4-11 4-12 

4-14 4-15 4-17 4-18 4-19 4-20 4-21 

4-22 4-23 4-24 

CLUSTERED ROOTS (7 members) 

1- 6 1-10 5- 1 5- 2 5- 3 5- 4 5- 5 

MULTIPLE ROOTS (14 members) 

1 - 2 1 - 3 1 - 4 1- 5 1- 6 1- 9 1-10 

4 - 1 4 - 4 4 - 5 4- 6 4- 8 4-16 5- 8 

FRACTIONAL ORDER ROOTS (7 members) 

1- 3 1-10 2- 8 3- 4 3- 7 5-11 5-12 

DISCONTINUITIES (4 members) 

1 - 5 2 - 9 2-10 3- 2 

ASYMPTOTES TO ZERO (6 members) 

1-12 5- 6 5 - 7 5- 8 5- 9 5-10 

ROUND OFF SENSITIVE (5 members) 

1- 8 1 - 9 2 - 4 2- 7 3- 5 

NON-FUNCTIONS (3 members) 

3 - 8 3 - 9 3-10 

PATHOLOGICAL (11 members) 

1 - 3 1 - 5 2 - 1 2- 4 2- 9 3- 1 3- 2 

3- 4 4-13 5-11 5-12 

BADLY SCALED (6 members) 

1- 1 1-11 2- 1 2- 3 5-13 5-14 

FROM ' REAL '  PROBLEMS (2 members) 

1-13 2- 7 

(A number of other test functions from ' real '  problems 
they require too much Fortran code for inclusion here) .  

are avai lable ,  
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