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Abstract

In this paper, we consider the problem of solving interval nonlinear equation with interval para-
meters. Dividing the initial interval by monotone segment technique, we extended the improved
interval Newton algorithm proposed in [1], and established a class of improved algorithm for
solving interval nonlinear equation. Besides, some relevant theoretical results and effectiveness
tests are given. Numerical examples show the new algorithm can not only solve problems that can
not be solved by improved interval Newton method, but also greatly improve the computational
efficiency.
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Figure 1. Four cases in lemma 2.1
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Figure 2. Two cases: [r] not existing or existing in lemma 2.2
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Figure 3. Interval equation f (x)=x*-[-11]=0, [x](o) =[-3,3]
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Table 1. Test function (from reference [1])
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Figure 4. The image of test function
B 4. it R H A E &
Table 2. Numerical results are calculated by EIN
= 2. EIN HESIMWEES
NO. Sl IT F F' B z FEAAEIX ]
1. [-3,2] 45 88 43 0 1 R= [71.173264124091346, 70.24991803609978]
2. [-2,3] 15 28 13 0 1 R= [—1.414213562373095,1.414213562373095]
R = [—2.500000000000000, —2.481569121983017]
R, = [72.170803763674813, 72.141819082085289]
R, = [—1.772453850905517, 71.736834089252561]
R, = [71.253314137315509, 71.202412710695869]
3. [-2.5,2.5] 317 606 289 1 9 R, = [70.000000000000008, 0.000000000000008]
R, = [1.202412710695869,1.253314137315509]
R, = [1.736834089252561,1.772453850905517]
R, = [2.141819082085289, 2.170803763674813]
R, = [2.481569121983017, 2.500000000000000]
4. [-1.5,2.5] 55 103 48 0 1 R= [—1.094076044826976, —0.908642763062733]
5. [-10,5] 69 134 65 0 1 R= [77.599154609171094,70.074548001830275]
R = [2.528141250340096, 4.488909517022945]
6. [1,11] 62 118 56 0 2
R, = [8.122294734375085, 9.909824008961696]
Table 3. Numerical results are calculated by algorithm1
F3. HE1HEBINKESR
NO. Sl IT F F' B z FEAREIX (8]
1. [-3,2] 30 31 31 0 1 R= [71.17326412409134,70.24999180360997]
2. [-2,3] 6 12 15 0 1 R= [71.41421356237310,1.41421356237310]
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Continued
R = [—2.500000000000000, —2.481569121983017]
R, = [—2.17080376367481, —2.14181908208529]
R, = [—1.77245385090552, —1.73683408925256]
R, = [—1.25331413731551, —1.20241271067587]
3. [-2.5,2.5] 196 324 410 1 9 R, = [—0.00000001814388,0.00000001814388]
R, =[1.20241271067587,1.25331413731551]
R, = [1.73683408925256,1.77245385090552]
R, =[2.14181908208529, 2.17080376367481]
R, = [2.48156912198302, 2.500000000000000]
4, [-1.5,2.5] 39 84 50 0 1 R= [—1.09407604482696,—0.90864276306273]
5. [-10,5] 64 118 68 0 1 R= [—7.59915460917109,—0.07454800183027]
R = [2.52814125034008, 4.48890951702295]
6. [1,11] 42 55 72 0 2
R, = [8.12229473437509, 9.90982400896169]
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