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This review describes an accelerated bisection method. The essence of accelerating classical bisection search is to eliminate 

redundant calculations of the unimodal function being minimized, thereby increasing the method's speed. The classical 

bisection is approximately 1.5 times slower than the golden section search. However, accelerated bisection is virtually as fast 

as the golden section and, in some cases, even exceeds it. For the selected functions and intervals, the overall efficiencies of 

accelerated bisection and the golden section were approximately the same. 
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1. Introduction 

 

Methods and software systems for minimizing a function of one variable f(x) are among the 

computational tools for solving various theoretical and practical problems [1, 2, 3]. In theory, they are 

often used in the development of multidimensional minimization methods and, in practice, in solving 

various optimization problems, from agriculture to mechanical engineering [4, 5]. 

Among the well-known and most frequently used methods for minimizing unimodal functions in 

practice are two classical methods of high reliability: bisection search and golden section search. 

It is believed that the golden section works faster than bisection [3, 6], mainly because, starting from 

the second iteration, the function is calculated only once, whereas bisection requires two calculations. 

This review shows that by simply accelerating the bisection, one can achieve a speed that is not 

inferior to the golden section. 

 

2. The idea of accelerating bisection 

 

The essence of the method's improvement lies in eliminating unnecessary function calculations via 

the bisection method during the minimization of a unimodal function. Indeed, if the first calculated 

function value at the current iteration exceeds its previously found minimum, then in this case, a new 

boundary of the uncertainty interval can be determined without performing a second calculation. 

 

3. Procedure codes 
 

Below are the codes of the procedures of classical bisection, accelerated bisection [2] and the golden 

section [6] in the Delphi language [7], which were used in calculations to compare the speed of 

accelerated bisection and the golden section. 

 
procedure Bi; //classical bisection search 

 var f1,f2: Extended; n: Integer; 

begin k:= 0; 

 repeat 

x:= (a+b)/2.0; f1:= f(xe); f2:= f(x+e); Inc(k,2); 

  if f1 < f2 then b:= x else a:= x; 

 until ba < e; 

x:= (a+b)/2.0; 

end ; 
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procedure BiS; //accelerated bisection search 

 var f1,f2,x1,x2,gx, gy: Extended; 

begin k= 0; gy= 1.0e65; 

 repeat 

x:= (a+b)/2.0; f2:= f(x); Inc(k); 

  if f2 < gy then 

   begin 

gx:=x; gy:= f2; f1:= f(xe); Inc(k); 

if f1 < f2 then b:= x else a:= x; 

   end 

    else 

   if x < gx then a:= x else b:= x; 

 until ba < e; 

x:= (a+b)/2.0; 

end ; 

 
procedure Gold; //golden section search 

 var f1,f2,x1,x2,G1,G2: Extended; 

begin k:= 2; 

G1:= 0.5*(3.0-Sqrt(5.0)); G2:= 1.0-G1; 

x1:= G2*a+G1*b; f1:= f(x1); 

x2:= G1*a+G2*b; f2:= f(x2); 

 repeat 

if f1 < f2 then 

   begin 

b:= x2; x2:= x1; f2:= f1; 

x1:= G2*a+G1*b; f1:= f(x1); 

   end 

    else 

   begin 

a= x1; x1= x2; f1= f2; 

x2:= G1*a+G2*b; f2:= f(x2); 

   end ; 

Inc(k); 

 until ba < e; 

x := (a + b)/2.0; 

end ; 

 

4. Comparative results 

 

Table 1 provides the initial data, including uncertainty intervals, function graphs and their formulas, 

and presents the results of minimizing five unimodal functions. 

The columns Bi, BiS and Gold give the number of function calls required to achieve a result with an 

accuracy of e = 10--5. 

 

N Graph [ a , b ] f (x) x Bi BiS Gold 

1 

 

[ – 3.1, 2.1]  2max ,16 3x x   – 0.89792 38 29 30 
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2 

 

[0.2, 3.6] 
21.2 5exp( )x x    1.67963 38 33 32 

3 

 

[0.4, 2.2] 
2 21 max ,2.8x x     1.11693 42 26 28 

4 

 

[0, 2.5] 
 

2

max 2( 1),8( 1)

25( 1)

x x

x

   

 
 1 36 31 28 

5 

 

[ – 9, – 5]  max 4,6sin( )x x  – 8.56117 38 28 29 

Σ  192 147 147 

 

It is clear that classical bisection search is approximately 1.5 times slower than golden section search. 

However, accelerated bisection is practically as fast as the golden section and, in some cases, even 

exceeds it. For the chosen functions and intervals, the overall efficiencies of accelerated bisection and 

the golden section were approximately the same. 

 

Conclusion 

 

This review describes an accelerated bisection method for minimizing unimodal functions. The 

essence of this improvement over classical bisection search is to eliminate redundant calculations of the 

unimodal function being minimized, thereby increasing the method's speed. Using the example of 

minimizing five functions, it is shown that the method's speed is roughly comparable to that of the golden 

section search. 
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