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(20%) Suppose a geometric random varsable X hasia probability mass
function given by

Px'[k‘-' s [:] -P)khlih k= 11213.“

show that

Spxl=t| —
Je=x] T —

Y=aX+b |

where a and b are given scalars. ShowThat

ElY] = aE[X]+b, var(Y)=a? var(X).

(20%) The trace of a square matrix A, denoted tr(4), is the sum of the
elements on the main diagonal of A. Show that, if Aand Barenxn
matrices: =5 -] [

(a) tr(AB) = tr(BA4). (10%) |
(b) tr(AAT) is the sum of the squares of-all entries of A. (10%)

. (20%) Find the characteristic polynomial ag-:j_l‘ejger{ es for matrix A
if =
[0t 1
A=110 1
110

(20%) Find an orthonormal basis for the subspace of R? consisting of
all vectors (a, b, ¢) such that

a+b+E=0., —




