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CHAPTER II

Literature Study

2.1 Algorithm

2.1.1 Bisection Algorithm Description

In mathematics, the bisection method is a root-finding 

algorithm which repeatedly bisects an interval then selects a 

subinterval in which a root must lie for further processing. It is a 

very simple and robust method, but it is also relatively slow. The 

method is applicable when we wish to solve the equation f(x)=0 

for the scalar variable x, where f is a continuous function. The 

bisection method requires two initial points a and b such that f(a) 

and f(b) have opposite signs. This is called a bracket of a root, for 

by the intermediate value theorem the continuous function f must 

have at least one root in the interval (a, b). The method now 

divides the interval in two by computing the midpoint c = (a+b) / 2 

of the interval. Unless c is itself a root--which is very unlikely, but 

possible--there are now two possibilities: either f(a) and f(c) have 

opposite signs and bracket a root, or f(c) and f(b) have opposite 

signs and bracket a root. We select the subinterval that is a 

bracket, and apply the same bisection step to it. In this way the 

interval that might contain a zero of f is reduced in width by 50% 

at each step. (John H. Mathews). We continue until we have a 

bracket sufficiently small for our purposes.Explicitly, if f(a) f(c) < 

0, then the method sets b equal to c, and if f(b) f(c) < 0, then the 

method sets a equal to c. In both cases, the new f(a) and f(b) have 

opposite signs, so the method is applicable to this smaller interval. 

Not always in every interval, we find the root, because root maybe 

outside between the interval. A practical implementation of this 
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method must guard against the uncommon occurrence that the 

midpoint is indeed a solution.

2.1.2 Newton’s Raphson Algorithm Description

In numerical analysis, Newton's method (also known as the 

Newton–Raphson method), named after Isaac Newton and Joseph 

Raphson, is perhaps the best known method for finding 

successively better approximations to the zeroes (or roots) of a real-

valued function. Newton's method can often converge remarkably 

quickly, especially if the iteration begins "sufficiently near" the 

desired root. Just how near "sufficiently near" needs to be, and just 

how quickly "remarkably quickly" can be, depends on the problem. 

This is discussed in detail below. Unfortunately, when iteration 

begins far from the desired root, Newton's method can easily lead 

an unwary user astray with little warning. Thus, good 

implementations of the method embed it in a routine that also 

detects and perhaps overcomes possible convergence failures. 

(John H.Mathews). Given a function ƒ(x) and its derivative ƒ'(x), we 

begin with a first guess x0. Provided the function is reasonably 

well-behaved a better approximation x1 is

Picture 2.1 : Find the x1 of Newton's Method.

The process is repeated until a sufficiently accurate value is 

reached:

Picture 2.2 : Repeat x1 with xn

Newton can find the root more thorough. We can multiply the 

iteration, so it's more details.

http://en.wikipedia.org/wiki/Numerical_analysis
http://en.wikipedia.org/wiki/Isaac_Newton
http://en.wikipedia.org/wiki/Joseph_Raphson
http://en.wikipedia.org/wiki/Joseph_Raphson
http://en.wikipedia.org/wiki/Root_of_a_function
http://en.wikipedia.org/wiki/Real_number
http://en.wikipedia.org/wiki/Function_%28mathematics%29
http://en.wikipedia.org/wiki/Derivative
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2.1.3 Secant Algorithm Description

The Secant Method for finding roots of an equation f(x)=0

eliminates the need to compute the derivative of the function f(x). 

this method computes the (i+1)st approximation , X(i+1), to the 

root of the equation f(x) = 0 in terms of the ith approximation, Xi , 

and the by the (i-1)st approximation, X(i-1), using the formula :

Picture 2.3 : Iteration xi++.

2.2 Step in Calculation Making Solution

2.2.1 Bisection Algorithm

(1) Define the function f(x) to be searched roots

(2) Determine the value of a and b

(3) Determine the tolerance N / the maximum iteration

(4) Calculate f (a) and f (b)

(5) If f (a).f(b)> 0 then the process stopped because there are no 

roots, if not followed

(6) Calculate xr =a+b

      2

(7) Calculate f (xr)

(8) If f (xr). Ff(a) <0 then b = xr and f (b) = f (xr), if not a = xr and 

f (a) = f (xr)

(9) If | ba | <e or iterasi> maximum iteration process can be stopped 

and found root = xr, and if not, repeat step 6.
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2.2.2 Newton’s Raphson Algorithm

(1) Define the function f (x) and f1 (x)

(2) Determine the error tolerance (e) / maximum iterations (n) 

(3) Determine the value of early approaches x0

(4) Calculate f (x0) and f1 (x0)

(5) For iteration I = 1 until n, or |f(x)|>=e

Picture 2.4 : Iteration xi++.

(6)Calculate f (xi) and f1(xi)

(7)The root of the equation is the value of the last xi obtained.

2.2.3 Secant Algorithm

(1) Define the function f (x), determine the value of X0 and X1-axis 

(from the lowest appropriate axis)

(2) Enter in the equation thus obtained value of y

(3) For the first iteration, etc. Use the

X2=X1-f(X1)(X1-X0)

  F(X1)-f(X0)

(4) Having produced the new X value, enter in the equation so that 

its roots can be obtained

(5) Iteration is done in accordance with the x-axis range

2.3 Data Structured

2.3.1 Adding Coordinates in Tree

Tree consist of a lot of node, each node consist of x and y 

coordinates, and the name of algorithm.All of the algorithm 

produce many coordinates, and all of the coordinates added into 

the tree with the first of coordinate as a root. In the program, first 

making a node, then make a class for the tree, class have many 

methods, for adding,searching, or print the coordinates. To add the 

coordinates in the tree user must type the equation, so the program 
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can run the algorithm. After that, each algorithm produce the 

coordinates and stored in tree to be processed again.

2.3.2 Searching Coordinates in Tree

Start from the root. Tree receive action from the radio 

button then process to find the node which is have the same name 

with the algorithm. Tree formed from all coordinates which 

obtained from the calculation algorithm. Node consist of x 

coordinate (float), y coordinate (float), alg as algorithm (String). 

Tree use x as the limit to make a left leaf / right leaf.

2.3.3 Tree Step Description 

After processing all of the algorithm, the coordinat save to 

node. Node consist of x, y, and algorithm. The first result       

becoming the root, after that have a rules :

(1) If less than root then go to left.

(2) If more than root then go to right.

User choose what algorithm is shown, then the tree will search 

accordance with the selected algorithm, then process all 

coordinates to making the graph.
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