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1. {15%) Consider two vectors #=|0|eR® and ¥={1|cR’.
i 1

(1) (4%)Find |ja] and [v].

(2) (5%) Find projI (orthogonal projectionof # on ¥).

(3) (6%) Find a vector we R® suchthat w isorthogonalto both # and 7.

2. (15%)Let 7, T,,7,,T,: R = R* be the following linear transformations.

7, : Projection on the y-axis.
T,: Reflection with respect to the line Z, ofangle45’.
T, : Rotation anticlockwise by the angle 30°.
7, : Contraction with factork =0.5.
(1) (5%) Find the standard matrices 4 4,, 4, and 4, of T,(%)=A4%,i=1, 4, respectively.
(2) (5%) Find the standard matrix of the composition 7;o7,.
(3) (5%) Describe the composition T, o7, geometrically. Will the composition 7, o7, be a rotation

transformation? How angle will rotate?
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3. (20%) Consider the matrix A={1
0

(1) (6%) Find the eigenvalues of 4 and its corresponding eigenvector.

(2) (6%) Find an invertible matrix P and a diagonal matrix D such that D= P'4P.

(3) (8%)Find 4” and exp”.
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4. (10%) Suppose that there are two websites, A4 and B, for buying smartphones. The site 4 receives 40%-
of all orders. Among the orders placed on site 4, 85% arrive on time. Among the orders placed on site
B, 95% arrive on time. Given that an order arrived on time, find the probability that the order was placed
on site B.

5. (10%) Let X and Y be independent random variables, each of which has a standard normal probability
density fuﬂction (pdf). If Z =¥ - X + 3, then find the mean and variance of Z.

6. (15%) Let X be a random variable with the probability density function (pdf)

k]x[ if —2<x<2,
0 otherwise,

Jx(x) ={
(1} (5%) Find the value for £.
(2) (5%)Find P(X>1|X20).
(3) (5%) Find P(X > 1), where 1= E[X].

7. (15%) Let the continuous random variables X, ¥ have joint probability density function (pdf)

L if0<y<x<?2,
2x

fx,r(x:y) =

0 otherwise.

(1) (5%) Find E(X) and E(Y).
(2) (5%) Find the conditional probability density function (pdf) of ¥ given X =x, forall 0 <x<2.

(3) W FindEY|X=x)forall 0<x<2.




