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1.- The following is a mathematical model to predict the population of an small city as
260,000

1+ 0721 00431
implement Bisection algorithm to find roots of functions:

. Next you have the flow chart to

function of time ¢ in years: P(z)=

Input desired
value of population

Input max. error
in population

]

Set initial values of
interval and counter

f

Repeat as
requirements are not
satisfied

Bisect increment and
change interval

Advance the interval
with same increment

&

Increase
counter

B

Print input data
and results

End



You need to calculate the time for a city to reach a population of 205,000 citizens, with
precision of 1 day, using the provided Visual Fortran project Bisection, which uses the

Bisection algorithm, but which includes some errors. So, first describe the errors that you
solve in the project:
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2.- Starting with the polynomials to interpolate the deflection of a beam element, defined
with two joints, deduce the stiffness matrix applying Direct method. Polynomials N;’s are
presented in the following page:
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3.- Consider a 4-m long steel beam which is clamped on its left end in a vertical wall,
fabricated from a flat bar 10x1.2 cm, and, to increase its stiffness a steel cable 3 m long and
0.25 cm in diameter has been installed vertically on its right end, as shown in the figure.
Considering the normal stress developed by the bending of the beam, applying the Finite
Element method, what is maximum force F that may be applied to the system, taking a safety
factor of 2.5? As a simplification, neglect the compression of the beam.
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Useful formulations:

For a bar element, polynomials for interpolation are:
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For a beam element, polynomials for interpolation are:
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N4(X)=Z—3(323l -#1)

Stiffness matrix for a bar-beam, in the plane:
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