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Abstract

Based on Steffensen’s iterative method and King iterative method, a new class of eighth-order
iterative algorithms with parameters is proposed to solve nonlinear equations, which uses the
central difference idea to reduce the calculation of derivative values and improve the efficiency
index, and convergence analysis proves that the convergence order of such iterative algorithms is
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eighth. Compared with other iteration methods, the convergence order and efficiency index are
improved. Finally, numerical experiments verify the effectiveness and superiority of the algo-
rithm.
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Table 1. Calculate the number of iterations of fl(x) =0 and the approximate convergence order

1 T (x) = 0 UIEAUR B SIE UK ATH

p st k P
Ho 4 7.935836
H, 5 7.523621
0.2
H, 8 3.641554
Hs 6 5.361251
Ho 3 8.016265
H, 4 7.853221
05
H, 6 4.125651
Hs 5 6.842168
Ho 4 7.856337
H, 4 7.625764
1.0
H, 6 4.016512
Hs 5 6.394115

Table 2. Calculate the number of iterations of f, (x) =0 and the approximate convergence order

2. VL 1,(x) = 0 B AOR BT E SIS

a i k p
Ho 2 8.072563
Hy 3 7.995621
-0.2
H, 5 4.002132
Hs 5 6.902130
Ho 3 7.905613
H, 4 7.213654
0.5
H, 8 4.012563
Hs 7 6.125463
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Continued
Ho 3 8.001325
H; 4 7.546821
1.0
H, 7 4.236871
Hs 7 5.234612
Table 3. Calculate the number of iterations of f3(x) =0 and the approximate convergence order
3. WH 1, (x) = 0 B R S SIS
a = k p
Ho 6 7.772965
H; NaN NaN
-1.2
H, 13 3.846537
Hs 8 6.707231
Ho 5 8.243154
H; NaN NaN
-1.0
H, 8 4.014123
Hs 6 7.002451
Ho 4 7.966666
H; NaN NaN
-1.0
H, 6 3.999842
Hs 5 6.927541
Table 4. Calculate the number of iterations of f4(x) =0 and the approximate convergence order
F 4 HE f,(x) =0 BIERRE SR TSR
a k= k p
Ho 11 8.002456
H; NaN NaN
15
H, 26 3.956324
Hs NaN NaN
Ho 9 7.769852
H, NaN NaN
2.0
Ha 14 4.215324
Hs NaN NaN
Ho 13 8.362841
H; NaN NaN
25
H, 29 3.956871
Hs NaN NaN
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