
GS 510 Homework (due Oct 11) A. Hulpke

11) Write a program that uses Newton iteration to find two different zeroes of a function
in an interval. (The program will have to select different start values until it has found two
different zeroes.) Use this program to determine the zeroes of f(x) = esin(x)−1.5, 0 ≤ x ≤ 3.

12) Consider the depicted 13-member plane truss (a bridge-like structure put together
from metal bars, joined at their ends).
We want to determine the forces in this structure.
The member forces are numbered 1 through 13 and
the joints are indicated by the circled numbers. The
downward arrows indicate external forces on the
points 2,5 and 6.
We assume that the truss members are fastened
using frictionless pins. Let Fx, and Fy denote
the horizontal and vertical force components,
respectively. Suppose that the angle between any
pair of adjoining members is π/4 radians and let
t = sin(π/4) = cos(π/4). We construct equilibrium
equations at nonsupported joints 2 through 8 by
resolving the member forces into their vertical and
horizontal components, and requiring that the sum
of the horizontal components,

∑
Fx, is zero and

that the sum of the vertical components,
∑

Fy,
is also zero. We use the conventions that forces
acting downward and forces acting to the left are
negative. Let fi denote the member forces. The
equilibrium conditions are given by the depicted
equations (these are just illustration – you don’t
need to solve them).
One can use the same approach to determine the
force distribution in a solid (assuming the solid is
composed from small parts (“finite elements”).
In this exercise we want to consider the following problem: We have a long thin bar

that is fixed on two sides and to which we apply a force (1 unit) in the middle.



We simulate the bar by the following truss structure which consists of 200 cells (thus there
are 201 vertical bars and the force gets applied at bar 101):

a) How does the system of equations for this situation look like? (Don’t write out all
equations ...)
b) If we wite the system from a) in form Ax = b, how many entries in A are nonzero?
What percentage of the entries in A is this?
Since the matrix has nonzero entries only along the diagonal, it is memory efficient to store
it as a banded matrix. The LAPack manual page http://www.netlib.org/lapack/
lug/node124.html describes this is done in LAPack .
c) Write a C routine that creates the matrix A for the problem in a) in this band-storage
format. (Note: The description given is Fortran format, you have to transpose.)
d) Use this matrix and the dgbsv “banded” solver to determine the force distribution for
the problem. The command

man dgbsv

will give you documentation about the syntax and the parameters of this function.
In your answer, submit a) and b) in text as well as the program from d).


