Sample Quiz 8 Solution, MATH 54, Fall 2014

Name (Last, First):
Student ID:

1) Consider the matrix

4 1 1
A=|-2 1 0
-2 01
Find a basis for the eigenspace with eigenvalue A = 1.

Solution: The eigenspace of A corresponding to an eigenvalue A is the null space of the matrix
A — M. For A\ =1, we have

3 11
A-AXN=A-T1=1|-2 0 0
-2 00
T
A vector x = |z2| is a solution to (A — I)x = 0 if and only if
z3
3x1+x2+23=0 —2x1 =0
so if and only if
Ir1 = 0 r3 = —I2
Thus the general solution is
I 0 0
X = [Z2| = 9 = X9 1
T3 —XI2 -1

Thus the eigenspace is one-dimensional with basis

V1 = 1
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2) Find the characteristic equation and the eigenvalues of the matrix
11
4=l ]

Solution:

1—-A 1

det(A—)\I):det[ 4 12

]:(1—)\)2—4:(1—)\—2)(1—)\+2):(—1—/\)(3—)\)

Thus the characteristic equation is
(=1=XM)B=X)=0

and the eigenvalues are —1 and 3.




