Math 307, Section 103, Quiz 3

Name: Student ID#:

Problem 1. (9 points.) Consider the graph below

- (a) (2 points) Write down the incidence matrix D for this graph.
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(b) (2 poin%ﬁ-n\ds the nullspace N (D)7&ad Eplain what dim(N (D)) means in terms

of the graph.
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(¢) (2 points) Find a vector in N'(D?) and explain what it means in terms of the graph.
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(d) (2 points) Write down the Laplacian matrix L for this graph, thought of as a resistor
network with all resistances equal to 1.
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(e) (1 point) If v; is the voltage at vertex ¢, then what is the current Lv for this network?
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Problem 2. (10 points) Let P = [
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(b) (1 point) Which subspace S does P project, orthogonally to?
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(¢) (3 points) Let @ = (I — P). Find a vector z such that Qz = z.
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(d) (2 points) Compute Q*.



