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ℎ sin 𝜋 + ℎ − sin𝜋

ℎ

-0.1 -0.9983342

-0.01 -0.9999833

-0.001 -0.9999998

0.001 -0.9999998

0.01 -0.9999833

0.1 -0.9983342
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Example 1: Calculate four iterations of Newton’s Method to approximate the zero 
of 𝑓 𝑥 = 2𝑥 + 1. Use 𝑥 = −1 as the initial guess.

Example 2: Use Newton’s Method to approximate the zero(s) of 𝑓 𝑥 = 𝑒 − 𝑥 . 
Continue the iterations until two successive approximations differ by less than 0.0001.

𝑛 𝑥 𝑓 𝑥 𝑓′ 𝑥
𝑓 𝑥

𝑓′ 𝑥
𝑥 −

𝑓 𝑥

𝑓′ 𝑥

1 −1 −1 6 −.166666 −.833333

2 −.833333 −.157406 4.166663 −.037777 −.795556

3 −.795556 −.007030 3.797456 −.001851 −.793705

4 −.793705 −.000017 3.779806 −.000004 −.794

𝑛 𝑥 𝑓 𝑥 𝑓′ 𝑥
𝑓 𝑥

𝑓′ 𝑥
𝑥 −

𝑓 𝑥

𝑓′ 𝑥

1 0.5 −0.026870 −1.669390 0.016096 0.542966

2 0.542966 −.098666 −1.674369 0.058927 0.484039

3 0.484039 −.000220 −1.670301 0.001317 0.482722

4 0.482722 0.001980 −1.670447 −0.001185 0.483907

5 0.483907 0.000001 −1.670315 −0.000006 0.483913

𝑓 𝑥 = 6𝑥 𝑓 𝑥 = −3𝑒 − 2𝑥

Example 3: The function 𝑓 𝑥 = 𝑥 − 4 ⁄ is not differentiable at 𝑥 = 4.  Show that 
Newton’s Method fails to converge using 𝑥 = 4.1.

𝑛 𝑥 𝑓 𝑥 𝑓′ 𝑥
𝑓 𝑥

𝑓′ 𝑥
𝑥 −

𝑓 𝑥

𝑓′ 𝑥

1 4.1 0.464159 1.547196 0.300000 3.800000

2 3.800000 −0.584804 0.974673 −0.600000 4.400000

3 4.400000 0.736806 0.614005 1.200000 3.200000

4 3.200000 −0.928318 0.386799 −2.400000 5.600000

𝑓 𝑥 =
1

3
𝑥 − 4


