
Perform the interval bisection to find an approximation to a root of f(x) =
x2 → 3x→ 4 = 0

#Always compute midpoint : m = a + b - a
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Lecture 11 : Nonlinear Equations
res:Jess usesof frm) sign disne fral bon s update bInterval Bisection Method 3 eitamentof frml sign distor feb) soen s update a

(Non-linear equation in 1D)

Setup : sten interval la,b) suronoogries Ener requirement de fral and frb) have opposite sign

a f(z) = 32 - 3(3) - 4 =- -
b f(x) = 62 - 3(b) - 4 = 14(4) OK %

: Start with interval (3
,
b]

Iteration 1 :

Initial : a = 3 ,
b = 6

Midpoint : m = 3 + 0- 3 = 4
.
5

2

f(4
.57 = (4.572-3(4

.5) - 4

= 2
.75 (different sign fral update b)

: New interval : [3
,
4

. 5]

Iteration 2 :

Current : a = 3 ,
b = 4.5

Midpoint : m = 3 + 4
.5 -3 = 3

.75

2

f(3
.757 = (3.7572-3(3

.15)- 4

=

= 1
.1875 (different sign frb) < update a)

: New interval : [3
.75

,4]

Iteration 3 :

Current : a = 3
.15 ,

b = 4.5

Midpoint : m = 3
.75 + 4

. 5 -3.75 = 4
.725

2

f(4.125) = (4.12572 - 3(4
.725)- 4

= 0. 640625 (different sign fra) <updated)

New interval : [3
.75

, 4
.125]

: Greener
but if we stop here

Final approximation :

325e325 = 3
.9375 # Cirve root : x

*
= 4)

2
Y

: Maximum error : 4 .125-3.75 = 0.1875
2


