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Input: a,b € I such that

F(a)F(b) < 0. (different signs!)
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C++ code 8.4.1.2: Bisection method for solving F(x) = 0 on [a, b]

2 |// Searching zero of F in [a,b] by bisection
3 |template <typename Func, typename Scalar>
4 | Scalar bisect(Func&& F, Scalar a, Scalar b, Scalar tol)
2
{
6 if (a >b) std::swap(a,b); // sort interval bounds
7 if (F(a)*F(b) > 0) throw "f(a) and f(b) have same sign";
8 static_assert(std::is_floating_point <Scalar >::value,
9 "Scalar must be a floating point type");
10 int v=F(a) <0 ?2 1 : —1;
1 Scalar x = (a+b)/2; // determine midpoint
12 // termination, relies on machine arithmetic if tol = 0
13 while (b—a > tol) { //
14 assert(a<=x && x<=b); // assert invariant
15 // sgn(f(x)) =sgn(f(b)), then use x as next right boundary
16 if (vxF(x) > 0) b=x;
17 // sgn(f(x)) =sgn(f(a)), then use x as next left boundary
18 else a=x;
19 x = (a+b)/2; // determine nexti midpoint
20 }
21 return x;
2 |}
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