Math 313/515, Spring 2005 Jerry L. Kazdan
Homework Set 8, Due Thursday, March 24, 2005
(Late papers will be accepted until 4 PM on Fri. March)25

To get experience with simple calculations, where specified do the calculations by hand,
not with a calculator or computer

1. Let A be a 5x 5 matrix whosesecondcolumn isV = (0,—3,0,0,0). Show thatV is
an eigenvector oA and find the corresponding eigenvalue.
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2. LetS= (2 3), D_( S 1),andB_SDS.

a) ComputeB* (by hand).
b) What are the eigenvalues and corresponding eigenvect&®3 of
c) What are the eigenvalues and corresponding eigenvect@s-oB+ 31 ?
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4. By hand, find the eigenvalues and corresponding eigenvectors of the following matri-
ces. [Complex numbers might be needed.]

a). A= G é) b). B:(_g é) o). cz(g é) d). D:@ g)

5. Let the matrixA = (&) have the special formj; = bicj, whereb = (2,0,-1,1) and
c=(1,2,-1,1).

a) Compute the rank oA.
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3. Diagonalize (by hand)(O
1
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b) Find a basis for the nullspace At

c) Compute the trace d@k.

d) Find the eigenvalues and corresponding eigenvectors.
e) Find a matrixS so thatS 1ASis a diagonal matrix.

f) Use this to computé\1.



6.

10.

LetT be a 6x 6 matrix with rank 1 and tra¢d) =5.
a) Whatis det ? Why?

b) What are all the eigenvalues ©f?

c) Can any sucii be diagonalized? Why?

d) What are all the eigenvalues Bt =T — 21 ?

e) deB="?

. LetZ:=(z,2,...,zn) # 0, b, andc be given real numbers) := (zzj), so A has

rank one, and leM = bA+cl. What are the eigenvalues bf? [The answer of course
involvesa, b, andZ.]

. LetM be an anti-symmetric 55 matrix (SOMT = —M). Show that de¥l = 0.

. Describe all matrice€ with the property det + detC = det{C+C).

Let A be a 5x 5 matrix with eigenvector¥s, ..., Vs and corresponding eigenvalues
A, ..., As. SayX =2V1 —Vo+V3+ 3Vs.

a) ComputeAX, A%X, andA*X in terms of the eigenvalues and eigenvectors.

b) If A1 =1 and that the remaining eigenvalues have absolute value less than one:
Ajl <1, j=2,3,4,5, compute lim_AX.



