
Math 4550 Homework # 4

Problems due in class Friday, September 21: Read Sections 5.4 to 5.8 in my book. Extra credit if
you build some of the tensegrities below.

1. The following is a stress matrix Ω of 5 points of a configuration in an Euclidean space.

Ω =


4 4 4 −6 −6
4 4 4 −6 −6
4 4 4 −6 −6
−6 −6 −6 9 9
−6 −6 −6 9 9


(a) Verify that Ω is stress matrix.

(b) What is the rank of Ω? What is the dimension of the corresponding universal configu-
ration?

(c) Which off-diagonal entries correspond to cables and which to struts.

(d) Note that the three columns and rows 1, 2, 3 can be permuted, and the two columns
and rows 4, 5 can be permuted without changing the matrix. Draw a picture of the 5
points with cables and struts indicated that is in equilibrium with respect to the stress
indicated by Ω, and such that points can be rigidly permuted the same way as the rows
and columns.

(e) Show that Ω = AtA where A a 1-by-5 matrix. At is A transpose.

2. The Figure below shows a tensegrity in R3, where the struts form a regular tetrahedron
and the center point is at the center of gravity of the tetrahedron. Find a nice symmetric
equilibrium stress for this universally rigid tensegrity, as the figure indicates the cables and
struts. Try to use whole integers for the stresses, and take advantage of the symmetry.

3. The vertices of the following figure form an isosceles trapezoid, where |p1 − p4| = 3|p2 − p3|.
Find all the equilibrium stresses, and the stress matrix when ω14 = 1. What happens to the
stress if the trapezoid is not isosceles but still |p1 − p4| = 3|p2 − p3|?
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