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1. (15%) The duration (in minutes) of a cell-phone call is modeled as an
exponential probability density function. The expected value of the duration of a
mebile phone call is 5 minutes.

(1) (5%) Find the cumulative distribution function of the duration (in minutes) of a

cell-phone call.

(2) (10%) Find the standard deviation of the duration (in minutes) of a cell-phone

call.

2. (20%) For continuous random variables X and ¥ with the joint probability
density function
2 0y<x<],

0 otherwise.

fx,y(xs ¥) :{

(1) (10%) Find the expected value of X.
(2) (10%) Find the conditional expected value E[X]Y=0.5].

3. (15%) The expected value vector of the continuous random vector X=[X, X,|

, 4 3
is [0 . The covariance mairix of X is L 9:|. The continuous random vector

Yis [¥ 3] where ¥, =2X,-X, and ¥, =X, +3X,.

(1) (5%) Find the covariance matrix of Y.
(2) (10%) Find the correlation matrix of Y.
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4, (5 % } Show thatan nxn matrix 4 is nonsingular if and only if the column

vectors of A form a basis for R™.

5 (15 %') Let T:V — W be alinear transformation. dim(.), Im(.) and Ker(.)
mean the dimension, image and kernel of a subspace () respectively.
(a) (5 %5 ) Show that T is one-to-one if and only if Ker(T) = {0}.
(b) (5 %) Show that if dim(V) = dim (W) is finite, then T is one-to-one
ifand only if T is onto.
(€ (5 %) Let T:Mpyup — Myyy, by T(A) = CA forall A in M,,,,.

If BC =1 where B and € are nxn matrices, showthat also CB =1,

4 7 -2 :
6. (5 %) Let A= [O 25 4 } Find a matrix B such that B2 = A4,
0 0 9

7. (10 7% ) Give that an invertible matrix A = [g ;J can map the h'ne.

Y = 5x + 2 into another line y'. Find the equation of the line v/,

8. (157 ) Use the eigenvalues method to solve the initial value problem of a

system with linear differential equations:
yi' = =3y, + yi + 3y;
y2 = 3y1+3y; — y;
Y10} = L,y,(0) = 0,y1(0) = —3,y4(0) = 2
(@) (2 % ) Give the coefficient matrix for this system.
(b) (4 %) Find the eigenvalues of this system,
(c) (4 % ) Find the eigenvectors corresponding to all eigenvalues.
(d) (5 7 ) Find the solution of this system,
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