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Lab Exercise-7 (36 Marks) Deadline: 24 February 2026, 4:00 PM
1. Create an algorithm for the Bisection method. 3]
2. Create an algorithm for the Regula-Falsi method. 3]
3. Create an algorithm for the Fixed Point Iteration method. 3]
4. Create an algorithm for the Newton-Raphson method. B]

5. Write a Python code for the developed Bisection method and find the roots of the following

equations. 5]

(e) 5z —0.2,[0,1]
6. Write a Python code for the developed Regula-Falsi method and find the roots of the
following equations Caution: Polynomials may have imaginary roots. 5]

(a) x® —72* + 142 — 6 = 0,[0,1],[1, 3.2], [3.2, 4]

(b) ot — 22% — da? +dr+4= 0, [_27 Hv [07 2]7 [Qa 3]7 [_17 0]

(C) x_gim :07[071]

(d) e* —2*+32z—2=0,[0,1]

(e) € —2=cos(e” —2),[0.5,1.5]

7. Write a Python code for fixed point iteration method. Find all zeros (accurate within
1075) of g(z) = 22410 cos x by using the fixed point method for the appropriate iteration
function f. Caution: You should find a self-map f such that |f’| < k < 1 for the method
to converge (definitely). 5]

Hint: Contraction trick:

Given equation

Define,



If we choose
then

. Are |f'(x)| < 1 and f a self-map a necessary condition? Check whether functions f(z) =
x/2 and f(z) = x — 2® satify these conditions? Check whether the fixed point method

converges for g = 1.5 and 2o = 0.001 [4]

. Write a Python code for the developed for Newton-Raphson method and find the roots
of the following equations. Use sympy to compute the derivative. 5]
(a) x + 1 —2sin(mx) = 0,9 € [0,0.5]
(b) z + 1 —2sin(rz) = 0,z € [0.5,1]
(c) x— 5 = 0,20 € [0, 1]
(d) e* —a2*+3xz—2=0,20 € [0,1]
(e) e —2 =cos(e® —2),x9 € [0.5,1.5]



