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Abstract

This paper first introduces the nonlinear equation and their related knowledge, then establishes
two high order interval iterative methods for nonlinear equation and gives the relevant conver-
gence proof. Finally, numerical examples are given to verify the effectiveness of the new interval
iteration methods.
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Table 1. Numerical results for example 1

=1 Bl BESR

Method Iter [x] Error Time
TWOSN 4 [1.07576606608683, 1.07576606608684] 2.2204¢-16 0.090774
KING 4 [1.07576606608683, 1.07576606608684] 2.2204e-16 0.010043
OSTRO 4 [1.07576606608683, 1.07576606608684] 2.2204e-16 0.008289
NEWT 6 [1.07576606608683, 1.07576606608684] 2.2204¢-16 0.009815

Bl 2 B f(x)=x"—e" =3x+2, FFLIETTHE £ (x) = 0 FEX A [0,1] WIKIED x™ = 0.2575302854398607 -
HEA R 2

Table 2. Numerical results for example 2

2. B2 MBELER

Method Iter [x] Error Time
TWOSN 3 [0.25753028543986, 0.25753028543987] 5.5511e-17 0.004185
KING 3 [0.25753028543986, 0.25753028543987] 5.5511e-17 0.003140
OSTRO 3 [0.25753028543986, 0.25753028543987] 5.5511e-17 0.003307
NEWT 6 [0.25753028543986, 0.25753028543987] 5.5511e-17 0.005395
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Table 3. Numerical results for example 3

3. B3 MBELER

Method Iter [X] Error Time
TWOSN 3 [1.29269571937339, 1.29269571937340] 2.2204¢-16 0.031202
KING 3 [1.29269571937339, 1.29269571937340] 2.2204e-16 0.004042
OSTRO 3 [1.29269571937339, 1.29269571937340] 2.2204e-16 0.004471
NEWT 5 [1.29269571937339, 1.29269571937340] 2.2204e-16 0.008458

B 4 i&f(x):xz(%x2+ 2sinx}—

19

X' =0.3923795071363982 . #{H 4k R W3 4.

Table 4. Numerical results for example 4

F 4. B4 BEER

B e £ (x) = 0 41 [0.1,09] PR

Method Iter [x] Error Time
TWOSN 4 [0.39237950713639, 0.39237950713640] 5.5511e-17 0.021568
KING 4 [0.39237950713639, 0.39237950713640] 5.5511e-17 0.008766
OSTRO 4 [0.39237950713639, 0.39237950713640] 5.5511e-17 0.008088
NEWT 6 [0.39237950713639, 0.39237950713640] 5.5511e-17 0.011751

Bl S ¥ f(x)=2xe” +1-2e7, FLMETTFE £ (x) = 0 FEIX[H] [0,1] IR x* = 0.1382571550568241 .

HUH SR 5

Table 5. Numerical results for example 5

5. 05 WBESER

Method Iter [x] Error Time
TWOSN 4 [0.13825715505682, 0.13825715505683] 2.7755¢-17 0.005096
KING 4 [0.13825715505682, 0.13825715505683] 2.7755¢-17 0.005680
OSTRO 4 [0.13825715505682, 0.13825715505683] 2.7755e-17 0.006312
NEWT 6 [0.13825715505682, 0.13825715505683] 2.7755¢-17 0.007132

M 1~5, TLLEH, B s X REAGEAE T ERCR L X ) 2Rk A B &, TH SRR i
IS X 8] King 24812,
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