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I. (25 43) Given the joint density function of X, ¥ as following

(2x+ y)
0<x<2,05y<4
Sxr(%, )= a > ¢ . Please find

_ 0 otherwise
(a) (7 53) the value of a.

(b) (8 47) the covariance of X, and Y: Cov(X,Y)
(c) (10 43) the correlation coefficient of X, and ¥: p,, .

II. (25 43) Answer the following questions
(a) (7 pts) Evaluate the sum

13) 1(13) 1(13 1 (13 nY
+— +— ot — =7 .where = JFr<nm
1) 202) 3{3 13113 r) ri(n—r)!

(b) (8 pts) Toss a fair dice three times. The first outcome is a, the second one 1s

b, and the last one is c¢. Find the probability that the quadratic equation ax’+

bx + 2¢ = 0 has no real roots.
(c) (10 pts) Toss a fair dice twice. The first outcome is a, and the second one is

b. Define a random variable: X = Ia - b‘ . Please plot the cumulative

- distribution function of X.
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. (25 43) Let T:C*->C° be defined by T'(a,.a,) = (2a, +ia,,2a, +ia,).
5
A=[ | ;} is denoted as the matrix representation of 7 in the standard
l :
ordered basis of C°. I be the 2x2 identity matrix.
(a) (10 43) Compute (4-31)"°.

(b) (15 %) For a basis 4 such that[T] s 1s a diagonal matrix. Find f and 7] g

IV. (25 43) Let F:R’ -> R’ be defined by F(a,a,,a,) =(3a, +a,,3a, +4a,,4a,)
a :{(1,0,0), (0,1,0), (0,0,1)}is denoted as the standard ordered basis.
(a) (15 4}) Forabasis f:{(1,0,0), (1,1,0), (4,4,1)} |x]. =(x;,x2,x3). Please find

[x]ﬁ and [T (x)],a

(b) (10 43) Use «r . Find all eigenvalues and the eigenspaces of F




