
Numerical analysis
1. Bisection method.



Example 1:







Let us take another explanation
1. Find the points  a and b such that  a < 𝑏
2. Find  f(a)
3. Find f((b)
4. If f(a) . f(b)< 0
5. Then  find  𝑥0 = (a + b)/2
6. Find f(𝑥0)
7. If f(𝑥0) = 0 then 𝑥0 = the exact root
8. If  f(a). f(𝑥0) < 0 𝑡ℎ𝑒𝑛 𝑏 = 𝑥0
9. If  f(b). f(𝑥0) < 0 𝑡ℎ𝑒𝑛 𝑎 = 𝑥0
10. Repeat the above steps until  f(𝑥𝑖)=0
Example: find the root of the following equation
f(x) = 𝑥3 - 𝑥 -1
If x = 0 , 1 , 2
F(x) = -1 , -1 ,5



Find the root of the equation  f(x) = 𝑥3 - x -1
The solution 𝑥3 - x -1=0
X=0 , 1 , 2
f(x) = -1 , -1 , 5
first iteration
𝑥1 = ( 1+ 2) /2 = 1.5
F(1.5) = 0.875> 0 𝑡ℎ𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑖. 𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 1 𝑎𝑛𝑑 1.5
Second iteration 
𝑥2 = (1+ 1.5)/2 = 1.25
f(1.25) =  -0.29688  then the root between 1.25 and 1.5
𝑥3 = ( 1.25 + 1.5) /2  = 1.375
f(1.375) = 0.22461 > 0 then the root between  1.25 and 1.375
Third iteration
𝑥4 = ( 1.25 + 1.375)/2 =  1.3125
f( 1.3125) = =-0.05151 then root lies between 1.3125  and 1.375
Forth iteration
𝑥5 = ( 1.3125 + 1.375)/2= 1.34375
f(1.34375) = .08261> 0
Then the root lies between  1.3125 and 1.34375
Fifth iteration:
𝑥6= (1.3125 + 1.34375)/2 = 1.32812



هناالمعادلةاكتب .f(1.32812)= 0.01458 > 0
Then the new root lies between 1.3125  and  1.32812
then ,

Sixth iteration
𝑥7 = (1.3125 + 1.32812)/2 =  1.32031
f( 1.32031) = --0.01871 < 0
Then the new root lies between 1.32812 and 1.32031
Then 
Eight iteration
𝑥8 = (1.32812 + 1.32031)/2 = 1.32422
f( 1.32422) =  -0.00213 < 0

The new root lies between  1.32422 and 1.32812
Nine iteration
𝑥9= ( 1.32422 + 1.32812)/2 = 1.32617
f( 1.32617) =0.00621> 0
Ten iteration
The new root lies between 1.32617 and 1.32422
𝑥10= (1.32617 + 1.32422)/2 = 1.3252
f(1.3252)= 0.00204> 0
The new root lies between 1.3252  and 1.32422
The new  root = 𝑥11= 1.32471 and f(1.32471) =  -0.00005< 0
Then the approximate root = - 1.32471



home work
Example : find the root of the equation 
𝑥3 - 4 𝑥 = 9


