








As a rule of thumb, when successive approximations xn and xn+1 agree up to K decimal places,
then our approximation is accurate up to K decimal places. For example the table below shows the
approximations x1, x2, . . . , x6 for the above problem. We see that x5 and x6 agree up to 9 decimal places.
By the rule of thumb above, the solution to the equation is equal to 1.324717957 when rounded o↵ to
9 decimal places.

f(x) = x3 � x� 1 f 0(x) = 3x2 � 1

n xn f(xn) f 0(xn) xn+1 = xn � f(xn)
f 0(xn)

1 1 �1 2 1.5

2 1.5 0.875 5.75 1.347826087

3 1.347826087 0.100682173 4.449905482 1.325200399

4 1.325200399 0.002058362 4.268468292 1.324718174

5 1.324718174 0.000000924 4.264634722 1.324717957

6 1.324717957 �1.8672⇥ 10�13 4.264632999 1.324717957
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Example 2 Use Newton’s method to estimate
p

2 correct up to 5 decimal places.

Find an equation f(x) = 0 for which
p

2 is a solution.

f(x) = f 0(x) =

n xn f(xn) f 0(xn) xn+1 = xn � f(xn)
f 0(xn)
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Example 3 Do the curves y = cos x and y = 3x meet?

If so estimate the value of x at which they meet up to 3 decimal places.

f(x) = f 0(x) =

n xn f(xn) f 0(xn) xn+1 = xn � f(xn)
f 0(xn)
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We stop when successive approximations are equal up to 5 decimal places.

Example 2 Solution From calculator (
p

2 = 1.41421). To use Newton’s method, we look for a
positive root of f(x) = x2 � 2. We stop when successive approximations are equal up to 5 decimal
places.

f(x) = x2 � 2 f 0(x) = 2x

n xn f(xn) f 0(xn) xn+1 = xn � f(xn)
f 0(xn)

1 1 �1 2 1.5
2 1.5 .25 3 1.416666666
3 1.416666666 .006944444 2.833333333 1.414215686
4 1.414215686 .000006005 2.828431372 1.414213563

Example 3 Solution To use Newton’s method, f(x) = 3x�cos x. We use x1 = 0 stop when successive
approximations are equal up to 3 decimal places.

f(x) = 3x� cos x f 0(x) = 3 + sin x

n xn f(xn) f 0(xn) xn+1 = xn � f(xn)
f 0(xn)

1 0 �1 3 1/3 = .333333333333
2 1/3 .05504305 3.3271946 .316789952
3 .316789952 .0001295555 3.31517854 .316750829
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