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(20%) 1. Define a bivariate function of = and y as follows:

fay) = I (R G COREDY
’ 2050y 1 — p?
1 =1(=z=ug)? 1
= l: e 2 ( oz ) ] ame———— 1]
o.V21 o, V211 - p?

where —co < 2,y <00, -1 < p< 1, yuy € R, py € R, 05, € RT and o, € R*. Please compute
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the following integration.
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where g and b are two arbitrary real values. (Hint: f_°°°° ec"’”l-—ﬁe F(*74) du = ewtice ).

(20%) 2. Please use Taylor’s formula for f(z,y) = €*In(1 + y) at the origin to find the quadratic

approximation of f near the origin.

(20%) 3. Please compute 6—1;5;’-) and Z2& where P(z) is defined as follows:

22
P(z) = Ke"T®(—dy) — x®(—dy),
where d; = %%—UQT—), dy = di — oVT, ®(a) = [* #e“izzdz, and K, r, T and o are

constant.

(20%) 4. Let f(t) be a continuous function defined for 0 <t < T and suppose that f has a

continuous derivatives. Please compute the following limit:

lim ni[f(tm)—f(tj)r,
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where IT = {to,tl, ...,tn} withO=t<t1<trp<..<t, =T and "H" = Ul\l/Iax l(tj+1 - t])
j=01,..,n—

(20%) 5. If f(z) = 3, —1 < & < 1, zero elsewhere, is the probability density function of the
random variable X, find the probability density function of ¥ = X?2.




