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Solving Equations Numerically
Three numeric methods for solving an equation numerically:
1. Bisection Method 
2. Newton's Method
3. Fixed-point Method

Bisection Method Algorithm
Let  be a continuous function and let  and  be numbers satisfying  and .
Let E denote the desired bound for the error .
Pros:
Cons:
Repeat steps 1 to 5 for  until .
1. Calculate .

2. Calculate f and if f then STOP.

3. Calculate  	(for error testing).

4. If , 	then set  	and	.

5. If , 	then set  	and	 .

EX 1
Approximate the real root to 2 decimal places. f(x)=x4+5x3+1 on [-1,0]









Newton's Method Algorithm
Let be a differentiable function and let  be an initial approximation to the root, , of . Let E denote a bound for the error .
Repeat the following step for  until .

Pros:
Cons:
[image: Cartesian axes with a curve defined only for x > 0, rising from negative values near the y-axis, crossing the x-axis, and increasing gradually to the right (logarithmic-shaped).]

EX 2
 Use Newton's method to approximate a root of  to 5 decimal places.







Warning on Newton's Method:

[image: Warning illustration for Newton’s method

Green coordinate axes with a thick blue curve that rises, has a local peak, dips to a local valley, then rises sharply to the right. The root near the left x-intercept is labeled r in red, and an initial guess far to the right is labeled x₁ in green, illustrating that a poor starting value can lead to bad behavior.]
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